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July 25, 2008 
 
San Mateo County Library 
Anne-Marie Despain, Interim Director of Library Services 
125 Lessingia Court 
San Mateo, CA 94402 
 
Re: Proposed Ascension Heights Subdivision Environmental Impact Report (EIR)  

Dear Ms Despain, 

Christopher A. Joseph & Associates (CAJA) is preparing an Environmental Impact Report (EIR) for the proposed 
Ascension Heights Subdivision Project.  The project site is located on the eastern corner of Bel Aire Road and 
Ascension Drive, within the unincorporated San Mateo Highlands area of San Mateo County, southwest of the City of 
San Mateo (see Figure 1, Regional and Vicinity Map).  As proposed, the project would subdivide six legal parcels 
(APN: 041-111-130, -160, -270, -280, -320, and -360) into 25 single-family residential lots (see Site Plan).  Each lot 
would be developed with one single-family home and lots would range in size from 10,120 to 17,590 square feet.  The 
proposed project would dedicate acreage of land to an open space conservation area, as well as a “Tot Lot” public play 
area.  The California Water Service Company will provide water for the project and fire protection.  The Cal Water 
terminal storage for the area is located at the highest point of the proposed project site (not part of the proposed project 
development; refer to Figure 2, Vesting Tentative Map).  Based on Census 2000 data for San Mateo County, it is 
estimated the proposed project will add approximately 70 new residents to the area. 

The purpose of the EIR is to assess the project’s potential impacts to various environmental issues areas and public 
service agencies.  We hope you can help us identify potentially significant impacts to the San Mateo County Library 
that may be created by the proposed residential project. If it is determined that significant impacts will be created by 
the project, the study will provide mitigation measures to reduce potentially significant impacts to “less than 
significant” levels.  Any assistance that you can provide with the following questions would be greatly appreciated. 
 

1. The San Mateo and Hillsdale branch libraries are closest to the proposed project.  Are there other libraries 
or branches likely to provide service to the residents of the proposed project?  

 
2. Are the existing library facilities in San Mateo County adequate to meet the existing needs of County 

residents? 
 

3. Are San Mateo County libraries adequately staffed to meet the existing needs of County residents? 
 

4. Will serving the residents of the proposed project have a significant impact on the San Mateo County 
library system?   

 
5. Does the County have any plans to develop new libraries or expand existing libraries in the proposed 

project area?   
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6. In addition to addressing project-specific impacts to library services, the EIR will also address cumulative 
impacts to library services.  We are in the process of compiling a list of reasonably-foreseeable 
development in the County.  Table 1, Related Projects List includes a list of some of the other major, 
reasonably-foreseeable approved development in the County in proximity to the proposed project’s location 
(refer to Figure 3, Location of Related Projects).  However, additional projects will likely be added to the 
list as our research continues.  Can the Library accommodate the demand for library services associated 
with the development of these projects in conjunction with the proposed project?  

6a.  How does the Library address the growing demand for library services? 
 
6b.  Do you have any projections for future demand based on projected growth in the region? 
 
6c.  What would be needed to meet the cumulative demand for library services? 
 

7. Do you have any recommendations that might help reduce any potentially significant impacts to the San 
Mateo County Library generated by the proposed project? 

 
Thank you for your assistance with the questions outlined above.  Any response that you can provide will help us 
ensure that our analysis of project-specific and cumulative impacts on library services is accurate and complete.  In 
order to attain a timely completion of our analysis, please provide your response (via mail, email, or fax) no later than 
August 8, 2008.  Should you have any questions or need additional information on any aspect of this project, please 
feel free to contact me by phone at (707) 676-1909 or by e-mail at byron.easton@cajaeir.com. 
 
Sincerely, 
 
 
Byron Easton 
Associate Environmental Planner 
Christopher A. Joseph & Associates 
 
Enclosed:   
 Figure 1:  Regional and Vicinity Map 
 Figure 2:  Site Plan 

Table 1:  Related Projects 
Figure 3:  Location of the Related Projects 

 
 
 
 



From: Despain, Anne-Marie [despain@smcl.org] 
Sent: Friday, August 01, 2008 9:04 PM 
To: Byron Easton 
Subject: RE: Proposed Ascension Heights Subdivision Environmental Impact Report 
(EIR) 
San Mateo County Library responses to questions: 
 

1. San Mateo and Hillsdale libraries are “city libraries” (not county) if you may want to 
contact them. The closest County Library would be the Belmont Library. 

2. Yes. 
3. Yes. 
4. No. 
5. No. 
6. Yes. 

6a. Currently we are able to keep up with demand by employing innovative service 
strategies and utilizes additional technology. 
6b. No. 
6c. The impact would be very insignificant so no remedies are necessary. 
 

7. The impact would be very insignificant so no remedies are necessary. 
 
Anne-Marie Despain 
Interim Director of Library Services 
San Mateo County Library 
125 Lessingia Court, San Mateo, CA 94402 
T 650-312-5245 F 650-312-5382 E despain@smcl.org W smcl.org 
 
 

mailto:despain@smcl.org
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July 25, 2008 
 
San Mateo County Parks Department 
David Holland, Director 
455 County Center, 4th Floor 
Redwood City, CA 94063-1646 
 
Re: Proposed Ascension Heights Subdivision Environmental Impact Report (EIR)  

Dear Mr. Holland, 

Christopher A. Joseph & Associates (CAJA) is preparing an Environmental Impact Report (EIR) for the proposed 
Ascension Heights Subdivision Project.  The project site is located on the eastern corner of Bel Aire Road and 
Ascension Drive, within the unincorporated San Mateo Highlands area of San Mateo County, southwest of the City of 
San Mateo (see Figure 1, Regional and Vicinity Map).  As proposed, the project would subdivide six legal parcels 
(APN: 041-111-130, -160, -270, -280, -320, and -360) into 25 single-family residential lots (see Site Plan).  Each lot 
would be developed with one single-family home and lots would range in size from 10,120 to 17,590 square feet.  The 
proposed project would dedicate acreage of land to an open space conservation area, as well as a “Tot Lot” public play 
area.  The California Water Service Company will provide water for the project and fire protection.  The Cal Water 
terminal storage for the area is located at the highest point of the proposed project site (not part of the proposed project 
development; refer to Figure 2, Vesting Tentative Map).  Based on Census 2000 data for San Mateo County, it is 
estimated the proposed project will add approximately 70 new residents to the area.  

The purpose of the EIR is to assess the project’s potential impacts to various environmental issues areas and public 
service agencies.  We hope you can help us identify potentially significant impacts to parks and recreation facilities 
that may be created by the proposed residential project. If it is determined that significant impacts will be created by 
the project, the study will provide mitigation measures to reduce potentially significant impacts to “less than 
significant” levels.  Any assistance that you can provide with the following questions would be greatly appreciated. 

1. Does the San Mateo County Parks Department have any plans to develop new parks or expand existing 
parks in the project area? 

2. Would the project significantly affect existing park facilities? 

2a.  If yes, please identify which facilities might be affected, and any anticipated impacts.  

3. The Quimby Act (Gov’t Code §66477 et seq) allows for exactions in the form of fees or land dedications 
at the time of subdivision. Under the Act, exactions are limited to 3 acres per 1000 residents or in-lieu 
fees. It is expected that the dedication of common areas/conservation areas and the “Tot Lot” 
improvements will offset any fees or exactions that will be required by Article 6 of the San Mateo County 
Subdivision Regulations.  Will this dedication and related improvements adequately mitigate any 
potentially significant impacts to parks and recreation facilities in the County created by the proposed 
project? 
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3a.  If not, what measures would you suggest to mitigate the potential impacts?    

4. In addition to addressing project-specific impacts to parks and recreational services, the EIR will also 
address cumulative impacts to parks and recreational services.  We are in the process of compiling a list 
of reasonably-foreseeable development in the County.  Table 1, Related Projects List includes a list of 
some of the other major, reasonably-foreseeable approved development in the County in proximity to the 
proposed project’s location (refer to Figure 3, Location of Related Projects).  However, additional 
projects will likely be added to the list as our research continues.  Can the District accommodate the 
demand for parks and recreational services associated with the development of these projects in 
conjunction with the proposed project? 

4a. How does your agency address the growing demand for parks and recreational services? 

4b. Do you have any projections for future demand based on projected growth in the region? 

4c. What would be needed to meet the cumulative demand for parks and recreational services? 

5. Please provide any recommendations that might help eliminate or reduce any potential impacts the 
proposed project would have on parks and recreational services provided by the Department.   

Thank you for your assistance with the questions outlined above.  Any response that you can provide will help us 
ensure that our analysis of project-specific and cumulative impacts on parks and recreation facilities is accurate and 
complete.  In order to attain a timely completion of our analysis, please provide your response (via mail, email, or fax) 
no later than August 8, 2008.  Should you have any questions or need additional information on any aspect of this 
project, please feel free to contact me by phone at (707) 676-1909 or by e-mail at byron.easton@cajaeir.com. 

 
Sincerely, 
 
 
Byron Easton 
Associate Environmental Planner 
Christopher A. Joseph & Associates 
 
Enclosed:   
 Figure 1:  Regional and Vicinity Map 
 Figure 2:  Site Plan 

Table 1:  Related Projects 
Figure 3:  Location of the Related Projects 

 



HIGHLANDS REC DISTRI PAGE 02 

Highlands Recreation District 
1851 Lexington Avenue San Mateo, CA 94402 
(650) 34 1 -425 1 Fax (650) 349-9627 

Highlands Recreation District www.highlandsrec.com - 
Est. 1957 

August 6,2003 

Christopher A Joseph & Associates 
Environmental Planning and Research 
179 H Street 
Petaluma, CA 94952 

Re; Proposed Ascension Heights Subdivision Environmental Impact Report 

To Whom It May Concm: 

The Highlands Recreation District will be responding to the questions posed regarding 
the potentially significant impacts to parks and recreation facilities due to the proposed 
residential, project, 

1. The District does not have any plans to develop new parks or expand existing 
parks in the near future. 

2. The current project would not significantly affect existing park facilities. 
3 .  This question does not pertain to us as a District. 
4. Yes. The District can accommodate the demand for parks and recreational 

services associated with this development as well as the possible others. 
A. The District i s  open to residents and non-residents for use and the demand 

for usage varies depending on the time of year. The few increases in 
certain program areas have not caused undue stress upon the facility or the 
programs so we have not needed to address this matter in the past. 

B. No. 
C. Unknown at this time. 

5.  The District does not have any recommendations at the present time. 

Please cantact me if you have any questions about the responses the District has 
provided. 

darddet Glomstad 
I Manager 





Mr. Byron Easton 
Christopher A. Joseph & Associates 1 
79 H Street 
Petaluma, Ca. 94952 
FAX: 707-2834041 

August 1,2008 

Dear Mr. Easton: 

Mere is my response, an behaff of the San Mateo County Sheriffs Office, to your 
Proposed Ascension Heights Subdivision Environmental Impact Report. 

1. What sheriff'; Department stationts) serves(s} the project area? 
Headquarters Patrol, Hall of Justice, Redwood City. Please note that the 
Highlands Patrol Area provides oftice space for report taking. 

2. What are the existing staff levels (both sworn and civilian) of the station(s) in Question 
I? 
One deputy each 12 hour shift rendering 24/7 coverage, per contract 

2% h e  the existing staff levels a* the station(s) adequate to meet the current 
demands for the protection services in the project area? 
Yes. 

3. Wbat is the existing equipment inventory at each police station included in your response 
to Question 13 
Vehicle and all ancillary supplies. 

3a) Are the equipment levels adequate to meet the project area's current 
demand for police services? 
Yes 

4. Is there a target response time for incidents in the proposed project area? Will the 
proposed project have a significant impact on achieving or maintaining this response time? 
The target response time will remain within current response times. 
The proposed area is within the current beat assignment of the 'Highlands', 
there will be no significant impact, once the staff is familiar with the project. 
Currently we are participating in a State Audit {via POST) to determine best 
practice sfaffing levels- 



5. Does the Sheriffs Department have a preferred deputy-to-population ratio? 
Currently we are participating in a Sate Audit (via POST) to determine best 
practice staffing levels. 

5a) What is the current ratio? 
We currently determine staffing levels per assignment rather than population 
ratios. This is due, in part, to other staff assignments such as baitii, 
Corrections, Transit and investigations. 

6. Is the current stafhg level adequate to meet the current demands for police services in 
the pmposed area? 
Yes 

7. Included in this letter is the proposed site plan. Does the proposed design conform to the 
Sheriffs Department" requirements for emergency access? 
Yes, as long as the proposed "Fire Access Road" (Southeast) remains in the 
project plan. 

8. In what Reporting District is the proposed pIan? 
40 Beat 

8a) Please provide reaent statistics for this Reporting Districts? 
Please see attached, DOC #2. This "Yearty Comparison" from 2000 - June of 
2008 addresses reports of major criminal aclhity. 

8b) How does the crime rate near the proposed project compare to the o v e d  crime 
rate for other unincorporated areas of San Mateo County? 
Lower 

9. Wodd the Sheritrs Department need to construct new police Eacilities or expand existing 
facilities in order to accommodate the project's demand for poke services. 
No. 

9a) Would the project require the Sheriff's Department to hire more deputies er 
st .=  
Doubtful 

9b) Would the project require the Sherift's Department to purchase more 
equipment? . 

Doubfful 
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10. The Emergency Management Unit provides rescue and haunat response tr, San Mateo 
Comty and its cities, Will the proposed project have a significant impact on services 
provided by the Emergency Management Unit. 
Possible, during construction. Upon completion of the project, highly unlikely. 

11. Lo addition to addressing project-pmae impacts to police services, the EIR will also 
address the cumulative impacts to police services. We are in the process of compiling a list 
of reawnabIy foreseaible devehpment in the County. Table 1, related projects List 
includes a list of some of the other major, reasonablt+fomseeable approved development in 
the County in proximity of the proposed projects location (refer t~ F i r e  3, Location 
Related Projects). However, additional projeds will l i e @  be added to the list as our 
research continues. Can the Sheriffs Department accommodate the demand far police 
services associated with the development of these projects in conjunction with the proposed 

reject.? 
t!es with the current list. The only possible exception is unanticipated impact of 
vsd. 

l la) How does your agency address the growing demsnd for police services? 
Communrty input and contract negotiations for certain locations, the 
Highlands being one. 

llb) Do you have any projections for the future demand based on projected 
growth in the region? 
Not at this time, awaiting POST Audit. 

l lc) What would be needed to met the cumulative demhd for police services? 
Sudden and sustained increase in crime. 

12. Please provide recommendati~ns that could reduce the demand for police sewices 
created by the proposed project and cumulative develapmenb? 
Good street lighting, signage, and address numbering. 

As stated, we are in the process of a State of California, Peace Officers 
Standards and Training audit for patrol staffing. When this is complete, I would 
be happy to share the information wIfh you. 

Sincerely, 

Mark S. Hanbn, Captain 
San Mateo County Sheriff's Office 
400 County Center, Redwood City, Ca. 94404 
Ph: 650.363.4390 
Email: mhanlon@co.sanmateo.ca.us 

ddltl3HS ALNn03 031VVU NVS dlZ:Z0 80 10 f l n ~  



Document #I 
Four pages to follow 

Response to "Proposed Ascension Heights 
Subdivision Environmental Impact ReporY'. 

~tatisiics svbmiited by Captain Mark S. Hanlon 
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San Mateo County Sheriffs Office 

Crime Activities 

Eichler Highlands 
Beat 40 

Yearly Comprvison~ 

Total reported and M-irithted 'CAD activities: 

Activities per Year 

JJltl3HS M N n 0 3  031VW NVS d1Z:ZO 80 10 



San Mateo County Sheriffs Office 

Crime Activities 

Eichler Highbnds 
Beat 40 

Yemly Comparisons 

Crime dated - reported and selfinitiated CAD activities: 
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San Mateo County Sheriffs Office 

Crime Activities 

Eichler Highlands 
Beat40 

Trsffik related - reported and &-initiated CAD activities: 

* Includes iwesIigation of qxcdhg mhicles, n x k k s s  drivers, ~ g ~ i o ~  traftic hazads, tdfk 
cxlluxok a. 

Tafiic Related Activities 
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San Mateo County Sheriffs Oface 

Crime Activities 

Eichler Highlands 
Beat 40 

Citations Issued: 

Arrests: 
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July 25, 2008 

San Mateo Fire Department 
Chief Daniel T. Belville 
1900 O’Farrell Street, Suite 140 
San Mateo, CA 94403 

Re: Proposed Ascension Heights Subdivision Environmental Impact Report (EIR)  

Dear Chief Belville, 

Christopher A. Joseph & Associates (CAJA) is preparing an Environmental Impact Report (EIR) for the proposed 
Ascension Heights Subdivision Project.  The project site is located on the eastern corner of Bel Aire Road and 
Ascension Drive, within the unincorporated San Mateo Highlands area of San Mateo County, southwest of the City of 
San Mateo (see Figure 1, Regional and Vicinity Map).  As proposed, the project would subdivide six legal parcels 
(APN: 041-111-130, -160, -270, -280, -320, and -360) into 25 single-family residential lots (see Site Plan).  Each lot 
would be developed with one single-family home and lots would range in size from 10,120 to 17,590 square feet.  The 
proposed project would dedicate acreage of land to an open space conservation area, as well as a “Tot Lot” public play 
area.  The California Water Service Company will provide water for the project and fire protection.  The Cal Water 
terminal storage for the area is located at the highest point of the proposed project site (not part of the proposed project 
development; refer to Figure 2, Vesting Tentative Map).  Based on Census 2000 data for San Mateo County, it is 
estimated the proposed project will add approximately 70 new residents to the area. 

The purpose of the EIR is to assess the project’s potential impacts to various environmental issue areas and public 
service and utility agencies, including the California Department of Forestry and Fire Protection (CAL FIRE).  We 
hope you can help us identify potential impacts to fire protection and emergency medical response in the project 
area.  If applicable, the study will also provide recommendations that may be necessary to reduce such potential 
significant impacts to “less than significant” levels.  Any assistance that you can provide with the following four 
questions would be greatly appreciated.   

1. Which fire station will provide initial response to the proposed project? 

2. What are the existing staffing levels and equipment inventories (i.e., Engine, Truck, Rescue ambulance, 
etc.) for these stations?     

2a. Are these levels adequate to meet existing needs for fire protection and emergency response? 

2b. Would additional staffing or equipment be needed to mitigate potential impacts of this project on 
services provided by your Department?  Does the Department have a preferred ratio of fire fighters per 
population? 

2c. What is the current ratio? 

1

2

3

4

5



Summary of Comments on Microsoft Word -
Fire_2 Letter.doc
Page: 1
Sequence number: 1
Author: mdong
Subject: Note
Date: 7/31/2008 11:20:59 AM

Station 27

Sequence number: 2
Author: mdong
Subject: Note
Date: 7/31/2008 1:47:52 PM

Captain & fire fighter, firefighter/medic. One Engine.

Sequence number: 3
Author: mdong
Subject: Note
Date: 7/31/2008 11:21:34 AM

yes

Sequence number: 4
Author: mdong
Subject: Note
Date: 7/31/2008 11:22:23 AM

No. No

Sequence number: 5
Author: mdong
Subject: Note
Date: 7/31/2008 1:50:51 PM

23 firefighters to 95,000 population.
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3. What other agencies provide mutual aid to the project site and surrounding area? 

4. What is the average response distance and time for the stations responding to the project area?  Do these 
statistics meet the desired performance standards of the Department?  

5. The proposed project is designed with a 250-foot long access road connecting to Bel Aire Road, as well as 
an Emergency Vehicle Access (EVA) road connecting to Ascension Drive.  A loop road provides access to 
residences within the proposed project.  Will these road designs have a significant impact on response time 
within the project?  If so, can you recommend changes to the road design that would mitigate or avoid these 
impacts? 

6. Does the Department have plans to develop any new fire stations or make improvements to the 
staff/equipment levels of stations in the area of the proposed project? 

6a.  If so, please describe the specifics of these planned improvements. 

7. Does the Department have a preferred response time to calls for emergency service? 

7a. What is the Department’s record in meeting this preferred response time? 

7b. What is the distance to the nearest hospital emergency room? 

7c. Is the hospital capable of meeting emergency demand? 

8. Two fire stations provide primary response in the area of the project site.  CDF Station 17 (20 Tower Road 
in Belmont) houses Medic Engines 17 and 217, as well as Engine 1771 and Dozer 1741 during wildland 
fire season.  San Mateo City Station 27 (545 Beresford in San Mateo) houses Medic Engine 27 and Truck 
21.  Minimum staffing at both stations is maintained at three firefighters per apparatus.  Both stations have 
response times of less than five minutes to the project site.  The area is not located in fire risk or hazard 
zones as identified by CAL FIRE and the State Fire Marshal. 

Please verify this information is correct. 

9. Is the project site susceptible to wildland fires? 

10. Would implementation of the proposed project require the Department to construct new facilities or expand 
existing facilities to accommodate the increased demand for fire protection services created by the 
proposed project? 

11. In addition to addressing project-specific impacts to fire protection services, the EIR will also address 
cumulative impacts to fire protection services.  We are in the process of compiling a list of reasonably-
foreseeable development in the County.  Table 1, Related Projects List includes a list of some of the other 
major, reasonably-foreseeable approved development in the County in proximity to the proposed project’s 
location (refer to Figure 3, Location of Related Projects).  However, additional projects will likely be added 
to the list as our research continues.  Can the Department accommodate the demand for fire protection 
services associated with the development of these projects in conjunction with the proposed project?  

12. How does your agency address the growing demand for fire protection services? 

12a. Do you have any projections for future demand based on projected growth in the region? 

1

2

3

4

5

6

7

8

9

10

11



Page: 2
Sequence number: 1
Author: mdong
Subject: Note
Date: 7/31/2008 11:24:04 AM

Woodside Fire Protection District, Central County Fire, Belmont/San Carlos, Half Moon Bay Fire District

Sequence number: 2
Author: mdong
Subject: Note
Date: 7/31/2008 1:54:05 PM

About 1.25 mile or 5 minutes for San Mateo Fire. Yes.

Sequence number: 3
Author: mdong
Subject: Note
Date: 7/31/2008 2:21:32 PM

Yes, lot 11 and 12 are impacted for access, road grade poses problems. Recommend all homes to have fire sprinkler system and
hydrants with 41/2"x2x21/2" outlets spaced at 300 ft. Provide turn-around but better to provide through access. Need minimum 26'
wide roads. Radii turns may not meet city standards.

Sequence number: 4
Author: mdong
Subject: Note
Date: 7/31/2008 11:55:01 AM

No

Sequence number: 5
Author: mdong
Subject: Note
Date: 7/31/2008 1:55:06 PM

<7 minutes

Sequence number: 6
Author: mdong
Subject: Note
Date: 7/31/2008 11:55:37 AM

95%

Sequence number: 7
Author: mdong
Subject: Note
Date: 7/31/2008 1:56:40 PM

5 miles

Sequence number: 8
Author: mdong
Subject: Note
Date: 7/31/2008 1:56:54 PM

Unknown

Sequence number: 9
Author: mdong
Subject: Note
Date: 7/31/2008 1:58:05 PM

Truck 21 is not located in this station. Cal Fire known status.

Sequence number: 10
Author: mdong
Subject: Note
Date: 7/31/2008 11:57:36 AM

yes

Sequence number: 11
Author: mdong

Comments from page 2 continued on next page
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3. What other agencies provide mutual aid to the project site and surrounding area? 

4. What is the average response distance and time for the stations responding to the project area?  Do these 
statistics meet the desired performance standards of the Department?  

5. The proposed project is designed with a 250-foot long access road connecting to Bel Aire Road, as well as 
an Emergency Vehicle Access (EVA) road connecting to Ascension Drive.  A loop road provides access to 
residences within the proposed project.  Will these road designs have a significant impact on response time 
within the project?  If so, can you recommend changes to the road design that would mitigate or avoid these 
impacts? 

6. Does the Department have plans to develop any new fire stations or make improvements to the 
staff/equipment levels of stations in the area of the proposed project? 

6a.  If so, please describe the specifics of these planned improvements. 

7. Does the Department have a preferred response time to calls for emergency service? 

7a. What is the Department’s record in meeting this preferred response time? 

7b. What is the distance to the nearest hospital emergency room? 

7c. Is the hospital capable of meeting emergency demand? 

8. Two fire stations provide primary response in the area of the project site.  CDF Station 17 (20 Tower Road 
in Belmont) houses Medic Engines 17 and 217, as well as Engine 1771 and Dozer 1741 during wildland 
fire season.  San Mateo City Station 27 (545 Beresford in San Mateo) houses Medic Engine 27 and Truck 
21.  Minimum staffing at both stations is maintained at three firefighters per apparatus.  Both stations have 
response times of less than five minutes to the project site.  The area is not located in fire risk or hazard 
zones as identified by CAL FIRE and the State Fire Marshal. 

Please verify this information is correct. 

9. Is the project site susceptible to wildland fires? 

10. Would implementation of the proposed project require the Department to construct new facilities or expand 
existing facilities to accommodate the increased demand for fire protection services created by the 
proposed project? 

11. In addition to addressing project-specific impacts to fire protection services, the EIR will also address 
cumulative impacts to fire protection services.  We are in the process of compiling a list of reasonably-
foreseeable development in the County.  Table 1, Related Projects List includes a list of some of the other 
major, reasonably-foreseeable approved development in the County in proximity to the proposed project’s 
location (refer to Figure 3, Location of Related Projects).  However, additional projects will likely be added 
to the list as our research continues.  Can the Department accommodate the demand for fire protection 
services associated with the development of these projects in conjunction with the proposed project?  

12. How does your agency address the growing demand for fire protection services? 

12a. Do you have any projections for future demand based on projected growth in the region? 

12

13

14



Subject: Note
Date: 7/31/2008 12:38:27 PM

no

Sequence number: 12
Author: mdong
Subject: Note
Date: 7/31/2008 12:39:04 PM

yes

Sequence number: 13
Author: mdong
Subject: Note
Date: 7/31/2008 12:42:06 PM

Being pro-active in fire prevention, require built-in fire protection and make evaluations. Joint powers agreement.

Sequence number: 14
Author: mdong
Subject: Note
Date: 7/31/2008 12:41:27 PM

no



179 H Street  Petaluma  CA 94952 
Phone 707 283-4040  Fax 707 283-4041  E-mail info@cajaeir.com  Web www.cajaeir.com

Los Angeles  Santa Clarita  Agoura Hills  Petaluma  Oakland  Mammoth Lakes

12b. What would be needed to meet the cumulative demand for fire protection services? 

13. Please provide recommendations that could reduce the demand for fire protection services created by the 
proposed project and cumulative development. 

Thank you for your assistance with the questions outlined above.  Any response that you can provide will help us 
ensure that our analysis of project-specific and cumulative impacts on fire protection services is accurate and 
complete.  In order to attain a timely completion of our analysis, please provide your response (via mail, email, or fax) 
no later than August 8, 2008.  Should you have any questions or need additional information on any aspect of this 
project, please feel free to contact me by phone at (707) 676-1909 or by e-mail at byron.easton@cajaeir.com. 

Sincerely, 

Byron Easton 
Associate Environmental Planner 
Christopher A. Joseph & Associates 

Enclosed:

Figure 1:  Regional and Vicinity Map 

Figure 2:  Site Plan 

Table 1:  Related Projects 

Figure 3:  Location of the Related Projects 

1

2
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San Mateo Union High School District 
David Miller, Ph.D., Superintendent 
Elizabeth McManus, Deputy Supt. Business Services 
Matthew Biggar, Associate Supt. Instructional Services 
Kirk Black, Associate Supt. Human Resources & Admin. Services 
650 North Delaware Street 
San Mateo, CA 94401-1 795 
(650) 558-2299 
(650) 762-0249 FAX 

August 8,2008 

Mr. Bryon Easton 
Christopher A. Joseph & Associates 
179 H. Street 
Petaluma, CA 94952 

via fax 707-283-4041 

Re: Proposed Thomas Subdivision EIR 

Dear Mr. Easton: 

Per your letter dated July 25, 2008, requesting information on potential impacts of the above stated proposed 
project on the San Mateo Union High School District, below are answers and comments to your questions and 
concerns: 

1. The San Mateo Union High School District has six comprehensive high schools, one continuation 
high school and one adult school that serve the cities of Burlingame, Foster City, Hillsborough, 
Millbrae, San Bruno and San Mateo. 

2. Aragon High School, 900 Alameda de las Pulgas, San Mateo, CA 94402 would serve the proposed 
Thomas Subdivision 

a. Aragon enrollment for the 200712008 school year was 1,603. Maximum capacity for Aragon is 
1,500. 

3. Existing school capacity within the District is adequate to meet current student population. 

4. The current San Mateo Union High School District developer fee for residential development is 
$1.05/sq fi., which is 40% of the total rate of $2.63. This fee is for the High School District only. 
The Elementary School District charges an additional fee (the remaining 60%). At its January 30, 
2008, meeting, the State Allocation Board (SAB) approved the biennial increase in the Level 1 
developer fees. The new total residential rate is $2.97/sq ft. Sometime within the next six months the 
District intends on raising their residential development fee rate to $1.19, which is our 40% of the 
maximum allowable rate as approved by the SAB January 2008. 

The San Mateo Union High School District has two Bond Measures that have been passed. Measure 
D was passed in 2000 and Measure M was passed in 2006. The 2007-08 tax rate for the Measure D 
Bonds was $1 5 per $100,000 of assessed value. The Measure M bonds did not have a 2007-08 tax 
rate as the bonds had not yet been issued when the 2007-08 rates were set. We are estimating the 

Adult School - Aragon - Burlingame - Capuchino - Hillsdale - Middle College - Mills - Peninsula - Sun Mateo 
An Equal Opportunity Employer 



San Mateo Union High School District 
David Miller, Ph.D., Superintendent 
Elizabeth McManus, Deputy Supt. Business Services 
Matthew Biggar, Associate Supt. Instructional Services 
Kirk Black, Associate Supt. Human Resources & Admin. Services 

650 North Delaware Street 
Sun Mateo, CA 94401-1 795 
(650) 558-2299 
(650) 762-0249 FAX 

Measure M Bonds to have a rate of $15.20 per $100,000 for 2008-09. 

5. The District is not utilizing any bussing programs or portable classrooms to accommodate 
overcrowding. 

6. The District is in the process of implementing modernization projects at all six comprehensive high 
schools. The list of projects is available on our website at www.stnuZ~sd.org. 

7. The student generation rate used for single-family residential projects is one student per household. 

8. Yes, the District can accommodate the demand for school services associated with the development 
of projects listed in Table 1, attached to your letter dated July 25, 2008. In general, the District's 
enrollment projections are decreasing, and its overall enrollment is below District capacity. The 
District has room for the anticipated projected growth in our area. 

9. The San Mateo Union High School District has no other comments or concerns regarding this 
potential project at this time. 

Sincerelv. 

<d 

Elizabeth McManus 
Deputy Superintendent Business Services 

Adult School - Aragon - Burlingame - Capuchino - Hillsdale - Middle College - Mills - Peninsula - San Mateo 
An Equal Opportunity Employer 
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September 17,2008

Mr. Byron Easton
Associate Environmental Planner
Christopher A. Joseph & Associates
179 H Street
Petaluma, CA94952

Dear Mr. Easton:

Re: Proposed Ascension lleights Subdivision Environmental Impact Report (EIR) Solid Waste &
Sewer Service

We are in receipt of your letter dated July 25,2008, regarding the above project. We have listed below your
questions (Q) and our responses (R) to your questions.

SOLID \ryASTE SERVICES

Q1. Solid waste services for the proposed project area ateprovided by Allied Waste Industries, Inc.
The primary disposal site is the Ox Mountain Sanitary Landfill. This site had an original capacity
of 12 million cubic yards, and has a remainin g capacity of 33.5 million cubic yards, due to
various expansion projects. Ox Mountain receives an average of 3,250 tons of waste per day with
a maximum of 3,598 yards per day. Can you please verify this data is accurate?

Rl. According to Ox Mountain's Solid V/aste Facility Permit, the design capacity for disposal is
37.9 million cubic yards. The amount of permitted tons per Operating day is 3,598 toìs/day. The
average tonnage Ox Mountain receives per day varies, depending upon when the average was
taken. For 2008, Ox Mountain averages well below 3,250 tons of waste per day.

Q2. v/ould waste go to a transfer station before going to the landfill?
R2. Franchised waste will be brought to the transfer station. SelÊhaul from garages and yard

cleanups can be brought to the landfill or a Transfer Station.

Q3. V/ould the transfer statior/landfill have enough capacity to accommodate the project's generation
of solid waste?

R3' The impact will be minimal. We cannot determine disposal impacts until we can calculate how
many households and how many persons per household.

Q3a. If not, what would be needed to accommodate the project's generation of solid waste?
R3a. Ensuring there will be adequate space on each parcel for recycling.

Q4. What recyeling programs are available for the residents of the proposed project?



Mr. Byron Easton, Associate Environmental Planner
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Solid'Waste & Sewer Service
September 17,2008
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R4. Curbside recycling; Cans, Bottles, Paper, Cardboard and Yard'Waste.

Q4a. How much diversion of solid waste does the recycling program average?
R4a. The County is required per 48939 to divert at least 50% of its waste from going to the landfill.

The County Unincorporated diversion rate is approximately 640/o as submitted for 2006. This
diversion has not yet been approved by the Califomia Integrated Waste Management Board.

Q4b, What is the percentage of reduction from the landfill that is created by the recycling program?
R4b. 'We do not measure the percentage of reduction from recycling, we measure diversion from the

landfrll. Recycling is not the only method to divert waste; there are other methods such as

BackYard Composting, Green Building, Reuse, Source Reduction.

Q5. A diversion plan will be implemented for all construction debris generated by the proposed
project. The plan will follow technical guidelines provided by your Waste Management Section.
Are there any suggestions for mitigation of potential construction related impacts to solid waste
services?

R5. Encourage Source Separation of materials onsite into various categories to ensure construction
debris gets recycled. The County has a Construction and Demolition Guide that lists the various
providers of C & D recycling such as cardboard, wire, metal, wood, all inerts etc. The project
should also require all the jobsite subcontractors to recycle.

Q6. Has San Mateo County implemented single stream recycling? If not, is there any plan in the
reasonably foreseeable future to do so?

R6. No, but it is planned to be implemented in certain area of the County by January 1,2017.

Q7. "Per CI'WMB facility/site details for Ox Mountain Landfill remaining capacity is listed at
44,646,748 cubic yards with a maximum permitted capacity of xx. Furthermore, no violations or
areas of concern have been noted during site inspections. Maximum peÍnitted disposal at the
landfill is 3,598 tons per day (tpd); therefore, an additional 0.03 tons per day would represent a
minimal incremental increase in solid waste generation."

R7. Per CIWMB facility/site details for Ox Mountain Landfill remaining capacity is listed at
44,646,148 cubic yards with a maximum permitted capacity of 37,900,000.

Q8. AB 939 (California Public Resources Code Section 40000 et seq) requires at least 50% of the
solid waste stream to be diverted from landfills by the year 2000. Are there additional measures
that can be taken to minimize potentially significant impacts to solid waste services that may be
generated by the proposed project?

R8. The project can implement aggressive programs to divert most if not all of the waste generated
from the landfill from construction activities.

What steps or programs does San Mateo County implement with respect to California Integrated
Waste Management Act of 1989 (AB 939) that may involve the project?
We have staff available to provide technical assistance and a website at
http ://rvrvrv. R ec),c I eWo r:ks. or g to provide additional resources.

Qe

R9
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Q10. In addition to addressing project-specific impacts to solid waste service, the EIR will also address
cumulative impacts to solid waste service. 'We 

are in the process of compiling a list of reasonably
foreseeable development in the County. Table l, Related Projects List includes a list of some of
the other major, reasonably foreseeable approved development in the County in proximity to the
proposed project's location (refer to Figure 3, Location of Related Projects). However, additional
projects will likely be added to the list as our research continues. Can the landfill accommodate
the demand for landfill capacity associated with these projects in conjunction with the proposed
project?

R10. See R3.

Q10a. How does your agency address the growing demand for landfill capacity?
R10a. Encouraging new programs and policies to divert waste from the landfill.

Q10b. Do you have any projections for future demand based on projected growth in the region?
Rl0b. RecycleWorks does not track this data. This item is most likely addressed in the County General

Plan. The County produced both a Siting Element and the San Mateo County Integrated Waste
Management Plan. Every five years the County works with City County Association of
Governments (C/CAG) to update the documents. These documents include some discussion on
future planning.

Q10c. V/hat would be needed to meet the cumulative demand for landfill capacity?
R10c. Siting or expanding landfill capacity, encouraging zerc waste and many other diversion

programs.

Q1 1. Please provide any reconìmendations that could reduce the demand for landfill capacity created
by the proposed project and cumulative development.

R11. Comply with the County Waste Management Plan. Design garbage and recycling
enclosures/locations for adequate space and access in mind. Incorporate the Build It Green
checklist into the design to encourage the use of recyclable and sustainable materials. Encourage
the homeowners association to encourage reuse by holding annual garage sales. Contact the local
hauler to make sure the width and turns of the designed road is adequate for turning, maneuvering
and the weight of the trucks to ensure serviceability.

SE\ryER SERVICES

Ql.

R1.

Please describe the sizes and capacities of existing sewer lines that would serve the project site
and the surroundin g area. If possible, please include a map illustrating your description.
The size of the existing sewer lines in the project site area is 6" in diameter. Downstream sewer
lines have larger diameters. Attached is a map indicating the Crystal Springs County Sanitation
District (District) service arca and the existing sewer lines surrounding the project site. The
District relies on the Town of Hillsborough and the City of San Mateo (CitV) for the transport of
sewage emanating from the District, and on the City's wastewater treatment plant for treatment of
the sewage.



Mr. Byron Easton, Associate Environmental Planner
Christopher A. Joseph & Associates
Re: Proposed Ascension Heights Subdivision Environmental Impact Report (EIR)

Solid Waste & Sewer Service
September 17,2008

Page 4

Q2. Where is the wastewater treatment plant located that will serve the proposed project?
R2. The wastewater treatment plant, which is owned and operated by the City, is located at

2050 Detroit Drive in San Mateo.

Q3. 
'Where 

does this plant discharge?
R3. The plant discharges into the San Francisco Bay. Specific information regarding the wastewater

treatment plant and discharge should be directed to the City.

Q4. V/hat is the NPDES permit number that regulates discharge from this plant?
R4. As stated in R2, the City owns and operates the treatment plant and should be contacted to obtain

the NPDES permit number. The City's phone number is (650) 522-7300.

Q5. V/hat is the design capacity for the wastewater treatment plant serving the proposed project?
R5. The City should be contacted for this information.

Q6. Are there any existing sewer service problems/deficiencies in the project area?
R6. There are no known sewer service problems or deficiencies in the immediate project area;

however, the District has identified through a Master Sewer Plan approximately $2.3 Million in
capital improvement projects within the District.

There are capacíty issues in the sewer lines downstream of the project area within the Town of
Hillsborough and the City of San Mateo during wet weather events. Both downstream
jurisdictions are evaluating projects to reduce wet weather sewer overflows. Based on the
District's agreement with both downstream agencies, a portion of the costs associated with future
projects will be paid by the District. The District currently has a $1 Million loan from the County
General Fund for a past capital improvement project completed by the Town of Hillsborough.
The District also owes the City for their proportionate share of the current wastewater treatment
plant project estimated at $1.3 Million.

Q6a. If sewer service problems/deficiencies exist, how would they affect the project?
R6a. The additional flows from the subdivision will exacerbate the downstream capacity problems

unless the wet weather issues are resolved.

Q6b. What measures could the project incorporate to minimize the affect these sewer service
problems/deficiencies on the project and surrounding uses?

R6b. The project could minimize its impact on the downstream systems by completing capital
improvement projects within the District that would reduce inflow and infiltration in an amount
equal to the projected sewage discharge amount to the District from the project. This tlpe of
mitigation would mitigate the project's affect on downstream pipes by reducing or eliminating
wet weather inflow and infiltration from the District to downstream of the project.
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Q7. "Currently, the SMV/TP discharges an average daily flow of 13.8 mgd and has capacity to treat
15.7 mgd. This translates into a remaining capacity of 1.9 mgd at avenage daily flows that can be
treated at the SMWTP." Please verify thìs ínþrmation is correct.

R7. The City should be contacted to verify this information.

Q8. "The San Mateo Wastewater Treatment Plant has sufficient capacity to accommodate sewage
generated by the proposed project." Pleøse verífy this inþrmation is coruect.

R8. The City should be contacted to verify this information.

Q9. Will connection of the proposed project create any temporary intemrption of service to existing
customers? If the project will disrupt service, can you give us an estimate of how long the
intemrption would last?

R9. The District will not allow intemrption of service to existing customers. Sewer lines affected by
the project may require by-pass pumping during construction.

Q10. Is recycled water within the project are1 on that could serve the project site?

R10. There is no recycled water within the project area.

Q11. What sewage generation rates does the Department of Public 'Works 
use?

Rl1. The San Mateo County Department of Public Works in its capacity of administering the Crystal
Springs County Sanitation District uses the sewage generation rate of 220 gallons per day per
equivalent residential unit.

Q12. In addition to addressing project-specific impacts to sewer service, the EIR will also address

cumulative impacts to sewer service. 'We 
are in the process of compiling a list of reasonably

foreseeable development in the County. Table 1, Related Projects List includes a list of some of
the other major, reasonably foreseeable approved development in the County in proximity to the
proposed project's location (refer to Figure 3, Location of Related Projects). However, additional
projects will likely be added to the list as our research continues. Can the District accommodate
the demand for sewer services associated with these projects in conjunction with the project?

R12. There are two (2) other projects listed in Table 1 that are within the District boundary. Project
No. I is a San Francisco Public Utilities Commission water pipeline improvement project, which
does not affect sewer service demand. All other projects, except for Project No. 4, are located in
the City and do not affect the District's sewer service demand. Project No. 4 will receive similar
comments related to capacity and downstream sewer impacts as the project being contemplated.

QI2a. How does your agency address the growing demand for sewer services?

R12a. The District is predominantly built-out and does not experience a growing demand for sewer

service.

The District has a Sewer Master Plan prepared by Brown and Caldwell in 1999,which evaluated

the District's server system using hydraulic modeling. The District upgraded a portion of the
Polhemus Road trunk line in 2003 as it was identified in the master plan as being hydraulically
deficient to meet peak wet weather flow conditions. The project replaced the existing
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10" vitrified clay pipes with 12" to 15" plastic pipes. A copy of the master plan can be obtained
on our website at w\À'r\,. co. s anmateo.ca. usi ser.vels

As mentioned above in R6 there are additional projects that the District has proposed, which are
based on the Master Plan. The remaining projects were identified based on structural deficiencies
and maintenance efforts.

Ql2b. Do you have any projections for future demand based on projected growth in the region?
R12b. We do not have any projections for future demand based on projected growth in the District.

Q12c. What would be needed to meet the cumulative demand for sewer services capacity?
R12c. The developer of the proposed subdivision must demonstrate that the District sewer mains

utilized to transport se\{/age from the subdivision has the peak wet weather capacity for
conveying the additional flow to be generated by the 25 residences. If it's determined that the
lines are insufficient to convey additional flow, the developer may need to upgrade the sewer
lines to accommodate this subdivision. This study and work will not, however, resolve the
downstream capacity issues. As mentioned in R6b, a project to reduce inflow and infiltration in
the District could ofßet any increase in sewage produced by the proposed subdivision.

Ql3. Do you have any recommendations that would avoid or mitigate significant impacts on the
existing system?

R13. See R6b and R12c.

If you have any other questions, please contact Lillian Clark at (650) 599-1447 regarding solid waste services,
and Ann Stillman at (650) 599-I4I7 regarding sewer services.

Very truly yours,

es C. Porter
rector of Public Works

JCP:AMS:JY:sdd
F:\users\admin\P&S\CSCSDU008\Response Letter to CAJA AMS.doc
G:\USERS\UTILITY\Sewers\Districts\Crystal Springs CSD\Property Infolmation\Ascension Heights Subdivision\EIR\Response Letter to CAJA.doc

F-3s1 (26C)

Encl: Exhibit A - Map of Crystal Springs County Sanitation District Service Area and
Project Site Surrounding Area

cc: Ann M. Stillman, Principal Civil Engineer, Utilities-Flood Control-Watershed Protection
Lillian Clark, Recycle'Works Program Manager,'Waste and Environmental Services
Julie Young, Senior Civil Engineer, Utilities-Flood Control-Watershed Protection
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FIRE CHIEF 
JOHN FERREIRA  
FIRE MARSHAL 
PETE MUÑOA 
 
DEPUTY FIRE MARSHALS 
MARC COLBERT 
MIKE JARSKE 

320 Paul Scannell Drive, San Mateo, California  94402   (650) 573-3846 * Fax (650) 573-3850

 
September 20, 2008 
 
Christopher A. Joseph and Associates 
Byron Easton 
Associate Environmental Planner 
179 H Street  
Petaluma, CA  94952 
 
Re: Proposed Ascension Heights Subdivision Environmental Impact Report (EIR) 
 
Byron, 
 
This letter is in response to your questions for the proposed Ascension Heights 
Subdivision located in San Mateo County. 
 

1) The jurisdictional responsibility for fire and emergency response lies with the 
County of  San Mateo Fire Department / CAL FIRE.  In San Mateo County, a 
Joint Powers Agreement (JPA) has been established throughout the County.  
Jurisdictional boundaries for the purpose of emergency response have been 
dropped and in its place is “closest available resource dispatching.”  
Depending on what type of emergency was called in, the proposed location of 
the  Ascension Heights Subdivision would primarily be serviced by the San 
Mateo City Fire Department’s Station 27.  If the emergency escalated or 
warranted  further personnel and equipment, the San Mateo County Fire 
Department’s Station 17 would also respond. 

 
2) The apparatus staffed at San Mateo City Fire Dept. Station 27 is one Type I 

fire engine.  The engine staffing consists of three (3) firefighters.  The 
apparatus stationed and staffed at the San Mateo County Fire Dept. Station 17 
consists of two (2) Type I fire engines, one (1) Type III fire engine, one (1) 
Transport and Bull Dozer and a Battalion Chief.  All the fire engines are 
staffed with a minimum of three (3) firefighters per apparatus. 

 
  The question pertaining to adequacy levels for emergency response cannot 
  be answered without providing additional details on what would is   
  considered a base line level. 
 



3) If additional personnel and equipment were needed to mitigate an emergency 
in that area, units from the Central County Fire Dept., Belmont - San Carlos              
Fire Dept., as well as other identified “closest resources” would respond.  

 
4) The average response time to the proposed site from San Mateo City Fire 

Dept.’s Station 27 is approximately 3 minutes.  The average response time 
from the San Mateo County Fire Dept.’s Station 17 is approximately 3 – 4 
minutes.  These response times meet the desired performance standards set by 
the JPA. 

 
5) The 250 foot access road that would connect Bel Aire Road to Ascension 

Drive as proposed is graded too steep.  A road grade of not greater than 15% is 
required by the San Mateo County Fire Code and enforced by the Fire 
Marshal’s Office. 

 
6) The requirements set forth by CAL FIRE for secondary emergency access is 

correct. 
 

7) Currently, there are no future plans to augment fire stations, equipment or 
staffing. 

 
8) The nearest hospital to the proposed site is approximately 5 miles away. 

 
  The question pertaining to the hospital emergency capability cannot be  
  answered with additional detailed information. 
 
9) The location of the proposed subdivision has potential to be susceptible to an 

urban wildland fire event. 
 

10) The proposed subdivision may require additional or the expansion of fire 
department facilities to properly serve the citizens of the area. 

 
11) The additional demand for fire protection services brought forward by the 

construction of the proposed subdivision would need to be reviewed in depth 
by consultants.  If the need was to be identified by the review, in my opinion, it 
would be the developer’s responsibility to facilitate and/or provide fiscally for 
the increase in fire protection. 

 
If I can be of further assistance please feel free to contact me at (650) 573-3847. 
 
 
Sincerely, 
 
 
Pete Muñoa 
San Mateo Co. Fire Marshal 
 
 
cc: file 
 
 



 
 
 
  
 
 
 
 
 
May 15, 2009 
 
James Casteneda 
455 County Center 
Redwood City, CA 94063 
 
Subject: Response to request for comments for Ascension Height Subdivision. 
 
 This memo is in response to a query regarding the secondary access road by Jim Eggemeyer. 
 
 Our review of the vesting tentative subdivision map provided was focused on the secondary 
access road to the subdivision from Ascension Drive to the Private Street within the proposed 
subdivision. 
 Specifically addressed was the 20% grade delineated on the vesting tentative subdivision map 
prior to and subsequent to the 5% grade at the turnout. 
 
 I am willing to allow this grade at this time based on the documentation in our files and the 
roads status as a secondary emergency access. This length of 20% grade (unbroken grade greater 
than 150’) is not acceptable for primary access roads. The San Mateo County Fire Department 
will require a plan and profile of the all roads within the project including the primary and 
secondary access roads and all roads, dead end driveways and Fire turnarounds within the 
subdivision.  
 
 At building permit submittal, County Fire will require a report of findings justifying the greater 
than 15% slope throughout the project as specified by County Ordinance and a request for 
exemption.  
 
 Road widths and parking restrictions shown on the plan are non-compliant with County Fire 
requirements as required in prior correspondence and are not approved as shown.  
 
 
 
Clayton Jolley 
Battalion Chief/Fire Marshal 
San Mateo County Fire/CAL FIRE 
       
Cc: FMO 
       John Sims, Division Chief                     

FIRE CHIEF 
JOHN FERREIRA  
FIRE MARSHAL 
CLAYTON JOLLEY 
 
DEPUTY FIRE MARSHALS 
MARC COLBERT 
MIKE JARSKE 

320 Paul Scannell Drive, San Mateo, California  94402   (650) 573-3846 * Fax (650) 573-3850
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DEC 1 '7 2008
 

Mr. Larty Patterson, Di~tDr
 
City ofSan Maleo P\.Lbli~ Works
 
330 West 20th Avenuo :
 
San Mateo, CA 94403 I
 

I 
!
 
i
 
I	 • 

Re: Memorandum ~egarding Crystal Sprirags COQuty Sanitatjon Dilitrlct (CSCSD) Hook-lips 

! 
Dear Mr. Patterson:	 !

i
 

i
 
I 

l ani helping to prepare t"c fiR for the Ascension Heights Subdivision Project locs;ted in the County of San Mateo. 
I have been in contact wi~tr Kathy Zammit to try to obtain a copy of a nlQtatorilJlll memD related to the CSCSD 
hOQk-upS for new develo*ment tnat waS 4isa-ibuted lO the County ofSan Ma.teo. She was unable to locate this 
memo and su~ted rcortaet you to request a copy. . . . 

Ifpossible, please email r fax a copy of-the memo to me. lfyou have an)' qlJestioDS, please contact me at 
. sica.vir f\10nUl·~ .call r. moratSl0.SS0.3723. 

i
Sincerely,	 I 

I,, 
1essic;a Viramontes i 
Environmen.tal Plannef	 I 

i 
!
 
I
 

I 
!
I 

! 
I
 
I
 
I 

610'101/1 Stl'cet· Sulle 514 .. Oakland • CA "61:2 
Phone ij1045l-G20D. Fax 510 4S2.5202. E·mlillllnfoG~lr.ilOm .. Web www.~aeir,GOm 

Lea Angelea .. Santa Clarka· A,gOUI'i Hills ". Petl/urn- .. Oaklancl .. 'Mammoth l..akes 
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330 Welt 20th Avtiaue .PEPAR'lMi'RJ'OPPVBUCWOltKS 
San MlI1eO, c.JifarDia 94«)3.13881.UI7 A. PattenoIl, P.F.., DJreetor 

T~(6SO)522~7300 
PAX: (650) 522-7301 

.www.dtyOfiantn.teo.cq 
March 13,2007 

Ms. Lisa Grote
 
.Director ofPlanning and Building
 
County of San Mateo
 
455 County Center, 2nd Floor
 
Redwood City, CA 94063
 

Re:	 Ability to Serve New Subdivision 

Dear Ms. Grote: 

At the January 11,2007 meeting of the agencies of the Sanitary Sewer Agreement, Crystal
 
Springs County Sanitation District (CSCSD) infonned us that two subdivisions are being
 
planned in the area served by CSCSD.
 

The District is in arrears in its payments in an amoWlt of $1 ~274,OOO to the City of San Mateo for 
operating and capital costs due under the Sanitary Sewer Agreement. Therefore~ we are 
obligated to infonn you that we cannot approve the additional flow that would result from these 
new subdivisions.	 . .. 

The City of San Mateo would consider granting approval for the additional flow provided that: 

. ]. The District pays the amount due and 
2.	 The District 'presents an acceptable plan that assures sufficient revenues necessary to 

meet the current costs and the future additional costs as defined in the Agree~ent. 

If you have any questions or wish to discuss this matter further, please contact Darla Reams
 
(650-522-7304) or me (650-522-7303).
 

c:	 Doug Koenig, San Mateo County Acting Director ofPublic Works' 
Arne Croce, City Manager . 
Darla Reams, Deputy Director for Operations and Maintenance 
Susanna Chan, Deputy Director/City Engineer . 
CItron/File 

~.\-_..\" .. ,..,- ~_.	 TOTAL P.02 



 
 
 
 
 
 
 
San Mateo- 
Foster City  
School District 
 
 
1170 Chess Drive 
 Foster City, CA 94404 
(650) 312-7700 
FAX (650) 312-7779 
www.smfc.k12.ca.us 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

December 2008 
 
 
To Whom It May Concern:  
 

Re. Ascension Heights Subdivision Project – Service Information 
 

The San Mateo-Foster City School District appreciates that Christopher A. Joseph & 
Associates, Environmental Planning and Research is preparing an Environmental Impact 
Report for the proposed Ascension Heights Subdivision located on the eastern corner of 
Bel Aire Road and Ascension Drive, within the unincorporated San Mateo Highlands area 
of San Mateo County, in the southwest area of the City of San Mateo.   
 
All building construction, especially residential units, in the City of San Mateo does have 
significant physical impact on school services in the District. 
 
 

The following information is in response to inquiries in your letter to Pendery A. Clark, 
Superintendent. 
 
1. It is accurate that San Mateo-Foster City School District has sixteen (16) elementary 
and four (4) middle schools. 
 
2. The schools of assignment for the described project are:  

Highlands Elementary, current enrollment 451; Highlands is at capacity. 
Borel Middle School, current enrollment 937; Borel is at capacity.  
 

3. Existing school capacity within the District has reached maximum capacity at some 
grade levels in most schools. 
 
4. The District does not have a specific bussing program to accommodate students placed 
at another school within the District due to reaching capacity; portable classrooms have 
been added to many campuses to accommodate increased enrollment this year. 
 
5. The student generation rate for single-family residential development is:    .18 
 
6. San Mateo school developer fees are $2.97 per square foot.  
 
7.  There are no current plans for additions to the District schools that serve the Ascension 
Heights Project area described in your inquiry.   
 
8.  8a; b; c;   Enrollment projections and capacity needs are completed annually.  In some 
cases, students in highly impacted areas are administratively placed in other schools 
within our District.  Some additional capacity will be added to impacted schools through 
the Measure C facilities bond. 
 
9. We have no recommendations at this time that would help reduce any potential impacts 
to the SM-FCSD generated by this proposed project are.   
 
Respectfully submitted, 
 
 
 
Joan Rosas, Ed.D. 
Assistant Superintendent 
 

 
 

Board of Trustees 
Lory Lorimer Lawson 

Jack E. Coyne, Jr. 
Mark D. Hudak 

Cathy Rincon 
Colleen Sullivan 

 
 

   Superintendent: 
   Pendery A. Clark, Ed.D. 



Table 1 
Ascension Heights Subdivision Related Projects List 

Project 
No. Project Name Project Type Address Size Status 

San Mateo County1 
1 NA Water Supply Pipeline 

Improvement 
East of Polhemus 
Road Alignment 

NA Proposed 

2 NA Youth Services Center 
Remodel & Expansion 

Tower Road 
(near Polhemus 
Rd/SR 92 
intersection) 

Approx.  
300,000 sf Under 

Construction 

3 NA Facilities Master Plan College of San 
Mateo 

Campus-Wide Approved 

4 NA Residential Development San Mateo 
Highlands 
(Ticonderoga Drive, 
Bunker Hill Drive, 
Cobblehill Place, 
and Cowpens Way) 

99 acres 
11 du 

Proposed 

City of San Mateo2 
5 Verona Ridge Residential Subdivision Near SR 92, 

Campus Drive, and 
the Peninsula Golf 
and Country Club 

34 du 
5.5 acres Under 

Construction 

Bay Meadows II -
SPAR I 

Mixed Use 
Residential Development 
Office Development 
Commercial Development 

2600 South 
Delaware Street 

392 du 
750,000 sf 
93,000 sf 

 

Approved 

Bay Meadows II -
SPAR II 

Townhouse and 
Condominium Development 

2600 South 
Delaware Street 

330 du Proposed 

6 
 

Bay Meadows II -
SPAR III 

Residential Development 2600 South 
Delaware Street 

344 du Proposed 

7 Chesapeake Point 
Apartments 

Apartment Additions 1633 Marina Court 30 du 
6.78 acres 

Approved 

8 Hacienda Mateo Townhouse Development 613 & 701 2nd 
Street 

8 du Approved 

9 Villa Hotel Senior Housing Facility 4000 South El 
Camino Real 

135 du Approved 

10 Station Park Green Mixed Use 
Residential Development 
Commercial Development 

1700 South 
Delaware Street 

12 acres Proposed 

11 Mariner’s Island 
Condominiums 

Condominium Development 400 Mariner’s 
Island Blvd. 

76 du Approved 

12 Norfolk 
Townhomes 

Townhouse Development 2868 South 
Norfolk Street 

10 du Approved 

13 San Mateo Police 
Station 

Police Station 200 Franklin 
Parkway 

45,000 sf Under 
Construction 

14 San Mateo Drive 
Condominiums 

Condominium Development 117 - 121 North 
San Mateo Drive 

34 du Proposed 

15 Clock Tower 
Building 

Mixed Use 
Office Development 
Commercial Development 

221 South El 
Camino Real 23,462 sf 

11,426 sf Approved 

16 Peninsula Station 
Affordable 

Mixed Use 
Residential Development 

2901 - 2905 South 
El Camino Real 

68 du 
 Approved 



Table 1 
Ascension Heights Subdivision Related Projects List 

Project 
No. Project Name Project Type Address Size Status 

Housing (Affordable Housing) 
Commercial Development 

2,917 sf 

17 Sadigh Mixed Use Mixed Use 
Condominium Development 
Commercial Development 

4300 South El 
Camino Real 10 du 

4,000 sf Approved 

18 One Eagle Road Townhouse Development 1 Eagle Road 
(at El Camino 
Real) 

6 du Approved 

19 San Mateo 
Executive Park 

Office Building Renovations 3001 & 3155 
Clearview Way 22 acres Under 

Construction 
Notes:   du: dwelling unit 

 sf: square feet 
 NA = Not Available 

1  County of San Mateo Planning and Building Division, June 2008. 
2 City of San Mateo Planning Department, June 2008. 
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ASCENSION HEIGHTS SUBDIVISION  
BIOLOGY REPORT 

 
 
I. Introduction 
 
This report is prepared as part of an Environmental Impact Report (EIR) on the 
proposed Ascension Heights Subdivision development project within 
unincorporated San Mateo County, California.  The information in this report is 
organized as follows; 
• Section II presents the Existing Conditions/Setting in which the biotic 

resources (vegetation, wildlife habitats and sensitive species) currently 
existing on the properties are described.  

• Section III describes the Impacts (short-term, long-term, cumulative and 
unavoidable) of the proposed projects upon the existing biotic resources. A 
definition of impact threshold levels is presented as well. 

• Section IV presents potential Mitigation Measures that would reduce the 
identified impacts to insignificant levels. 

• Section V lists the References used in preparing this report. 
The data and information presented in this report is based upon the 

citations noted in the text as well as a field survey conducted by the author on 
May 18, 2003.  The field survey was conducted on foot with the aid of 
topographic maps (approximately 1”=80’).  The biological field survey was 
conducted at a time of the year when most of the potential sensitive plant species 
would be in bloom and identifiable.    
 
II.  Existing Conditions/Setting. 
 
II.A. Topography/Aspect.  The proposed Ascension Heights Subdivision 
development site consists of approximately 13.25 acres.  The proposed project 
site is located in an unincorporated area of San Mateo County just east of 
Interstate Highway 280, and just north of State Highway 92.  The proposed 
project site is square in shape with Ascension Drive delineating the southwestern 
border and Bel Aire Road delineating the northwestern border.  The property 
boundary to the northeast is essentially defined by the backyards of an existing 
and adjacent housing development.  There is an open space area on a south 
facing slope that borders the southeast boundary of the project site. The site is 
centered upon a small peak or knob that sits along the ridge that separates 
Polhemus Creek from those creeks and drainages that drain towards the San 
Francisco Bay.  The vast majority of the property drains towards Polhemus Creek 
to the west.  A small portion of the eastern most side of the property drains to the 
east.  The site is too steep to support any year round water courses.  At the time 
the field survey was conducted, the only surface water found was located in tire 
ruts along a dirt road below a small seep at the east end of the site. 

The topographic elevations on the proposed development site range from 
a high point of approximately 710 feet above mean sea level (msl) to the lowest 
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elevation of 505 feet above msl at the northwest corner near the intersection of 
Ascension Drive and Bel Aire Road.  In general, the slopes on the site are very 
steep ranging from near 95% along the northern boundary above Bel Aire Road 
to 25% at the eastern most corner of the site to near 0% at the top of the peak.   

There is one existing paved roadway on the property running from the 
north corner off Bel Aire Road up to an existing water tank owned by California 
Water Service at the top of the peak.  There is a narrow path of dirt road along 
the eastern boundary of the site.  Additional land disturbances to the site include 
cut slopes and shelves along the lower slopes immediately above Ascension 
Drive and Bel Aire Road.  These man made alteration encompass approximately 
¼ of the site area.  . 
 
II.B Vegetation.   As noted above, approximately 1/4 of the site has been 
significantly disturbed or altered.  The existing plant communities on the site 
consist of scattered thickets of Coast Live Oak series within a matrix of California 
Annual Grassland series (Sawyer and Keeler-Wolf, 1995).  There are scatterings 
of ornamental shrubs and trees throughout the site with the largest and most 
concentrated groupings occurring along the southern site boundary where there 
is a grove of blue gum (Eucalyptus sp.) trees, and at the peak around the water 
tank where Monterey Pine trees (Pinus radiate) have been planted as a visual 
screen.   

The plant species identified during the field survey are listed in Table 1.  
The vegetation structure outside of the groves of eucalyptus and Monterey pines 
varies from thickets of coast live oaks (Quercus agrifolia) with coyote brush 
(Baccharis pilularis), and escaped ornamentals such as firethorn (Pyrocantha 
angustifolia), acacias (Acacia sp.), juniper trees (Juniperus sp.) and Monterey 
pines predominately on the north and east facing slopes to open grasslands with 
scattered bushes and trees on the south and west facing slopes.  Other 
indicative native plant species of the Coast Live Oak series found on the site 
include blackberry (Rubus sp.), common snowberry (Symporicarpus albus), 
poison oak (Toxicodendron diversilobum), and toyon (Heteromeles arbutifolia).  
The site supports 78 native and non-native trees (Lea and Sung Engineering, 
Inc. August 23, 2002). 

Beneath the tree canopies the ground cover vegetation varies from 
scattered brush species like blackberries in the wetter sites and poison oak on 
the drier sites to herbaceous annual grasses and forbs.  Much of the 
groundcover on this site is dominated by annual grassland species, most of 
which are non-native but have become naturalized in California. Mixed within the 
matrix of non-native grasses is a native bunch grass (Purple needlegrass, 
Nassella pulchra).  This native bunch grass may have at one time been the 
dominate plant in the groundcover but is now being overcrowded by the more 
aggressive non-native annual grasses.  Some of the more common non-native 
grasses and forbs in the grasslands include brome (Bromus sp.), European 
hairgrass (Airea caroyophyllea), filaree (Erodium sp.), mustards (Brassica sp.), 
oats (Avena sp.), fescue (Vulpia sp.), and ryegrass (Lolium sp.).  



R. Villasenor & Associates 
563 Louis Drive 
Novato, CA 94945 

 Page 3 9/29/2008 

Those portions of the site that have been heavily disturbed also support 
some invasive weedy species including rose clover (Trifolium hirtum), hop clover 
(T. campestre), winter vetch (Vinca villosa) and various thistles (Cirsium sp.).  
 
II.C. Wildlife Species/Habitat.  California coast live oak woodlands provide 
habitat for a variety of wildlife species (USDA, 1988).  At least 60 species of 
mammals and 110 species of birds use oak woodlands (Barrett, 1980; Verner, 
1980).  Quail, turkey, squirrels and deer utilize the oak acorns as a major food 
item in their diets. During the brief field survey for this report, a male mule deer 
(Odocoileus hemionus) was observed resting under an oak tree. Various birds 
were observed flying over the site and in the trees and brush including white 
bushtits (Psaltiparus minimus), chickadees (Parus spp.), Western bluebirds 
(sialia mexicana). Western fence lizards (Scaeloporus occidentalis) were 
observed on rock outcrops and on fallen trees.   
 
II.D. Sensitive Species. The sensitive species that are known to occur in the 
general area are identified in Tables 2 and 3.  Of the 24 sensitive wildlife species 
listed in Table 2 known to occur in the San Mateo County region, only two are 
known to occur in habitats similar to those found on the site; the Mission Blue 
butterfly and roosting sites for the Monarch butterfly. The Mission blue butterfly is 
listed as Endangered by the U.S. Fish and Wildlife Service.  A small population 
(15-20 plants) of one of the larvae host plants (Lupinus formosus) for the 
endangered Mission blue butterfly was found in one location on the steep west 
facing slope above Ascension Drive. In addition, one of the food plants 
(Dichelostemma pulchellum) for the adult Mission blue butterfly was found 
throughout the site.  The nearest known population of this butterfly to this site is 
on San Bruno Mountain located approximately 15 miles to the north.  The site 
survey was conducted at a time of the year the adult Mission blue butterflies 
would be out but none were observed during the site survey. 
 Monarch butterflies are known to mass or roost in groves of trees during 
their migration in the fall.  These butterflies will return to the same trees year after 
year.  One of the most famous massing or roosting sites in on the Monterey 
peninsula in the town of Pacific Grove.  The nearest reported sighting of Monarch 
butterflies is at Coyote Point near the museum located more than five miles east 
of the site.  Although the site supports a grove of eucalyptus trees, it does not 
support other habitat requirements for the butterfly including a water source and 
the food plant (milkweed) for the species.  There have been no reported sightings 
of this butterfly on the site in the past and thus it is highly unlikely that the 
Monarch butterfly masses at this site.     

As listed in Table 3, there are thirty five (35) sensitive plant species known 
to occur in this region of San Mateo County.  Many of these sensitive species are 
typically associated with serpentine soils and are known to occur within a mile or 
so of the proposed project site.  Prior to conducting the site survey, the biologist 
surveyed known locations of these plants to verify that they were blooming at this 
time of the year.  One of these plants, the Crystal Springs Lessingia, does not 
typically bloom till July and thus it would not have been possible to identify this 
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II.D. Sensitive Habitats.  There are three habitat types of limited extent and 
rarity that have been reported in the project area; serpentine bunchgrass, 
southern coastal salt marsh and valley oak woodland.  Southern coastal salt 
marsh occurs along the borders of the San Francisco Bay and thus is not 
associated with the project site.  Valley oak woodlands occur in the deep alluvial 
soils of inland valleys.  The site is located atop a hill and thus does not support 
any valley oak woodlands.  The nearest and most probably sensitive habitat that 
could have occurred on the site was serpentine grasslands.  Serpentine 
grasslands are located along the major ridgelines in the project area; Buri Buri 
Ridge, Pulgas Ridge, Jasper Ridge, and in Edgewood Park.  Serpentine soils 
support unique and rare plant communities.  Serpentine soils are typically thin 
and high in certain minerals that many non-native, invasive plant species cannot 
tolerate.  Unique communities of native plants adapted to these soils are typically 
found in areas that contain serpentine soils.  One such community is dominated 
by native perennial bunchgrasses such as Nassella pulchra (found on the site), 
Poa scabrella, Sitanion hystrix, and Calamogrostis ophitidis as well as a number 
of rare herbaceous plants.  Although the site supports a remnant population of 
Nassella pulchra, it does not support any of the other indicator species and the 
soils are not serpentine and thus this sensitive habitat does not occur on the site.  

 Page 4 9/29/2008 

plant at the time the survey was conducted.  However, the site does not support 
any serpentine soils and none of the sensitive plants typically associated with this 
soil were found on the site, and thus it is very unlikely that the Crystal Springs 
Lessingia occurs on the site.   The site does support suitable habitat for six of the 
sensitive plant species known to occur in the region including the White-rayed 
Pentachaeta (open dry rocky areas in grasslands), the San Mateo Woolly 
Sunflower (openings in woodlands, often on roadcuts), the Diablo helianthella, 
San Francisco campion and San Francisco gumplant (foothill grasslands), and 
the bent-flowered fiddleneck (foothill grasslands).  None of these sensitive plants 
were found on the site.   

The field survey was conducted in mid May when most of the sensitive 
plant species typically bloom.  Of those sensitive plant species that typically 
bloom at another time of the year six are perennial species that are identifiable 
when not in flower (four species of Manzanita, the San Francisco gum plant, and 
Western Leatherwood). Based upon these findings and due to the heavily 
disturbed nature on portions of the site, it is highly unlikely that the site supports 
any sensitive plant species. 

 

 
III.  Impacts 
 
III.A. Significance Criteria.   
 
The following thresholds of significance were used in determining when an 
identified impact was considered significant (S) or insignificant (IS).  

• Reduce the numbers or range of a rare, threatened, or endangered species. 
• Adversely affect the habitats of rare, threatened, or endangered species. 
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• Substantially reduce the wildlife habitat values of a site. 
• Threaten to eliminate a plant community or animal population in a region.  
• Adversely affect wetlands under jurisdiction of Section 404 of the Clean 

Water Act. 
• Interfere with the movement of native resident or migratory wildlife species. 
• Conflict with San Mateo County policies or ordinances protecting biological 

resources. 
• Conflict with an adopted Habitat Conservation Plan or other type of approved 

biological habitat management plan. 
 

In addition to determining if an impact is significant or not, the following 
discussion identifies the type or nature of the identified impact as either short-
term/temporary, long-term/permanent, and/or cumulative. 
 

The proposed project is not expected to reduce the numbers or adversely 
affect the habitats of any rare, threatened, endangered species, species of 
concern, or eliminate a rare plant community or animal population from the 
project area.  Although the proposed retention wall immediately southwest of lots 
22 and 23 would eliminate about half of the Silver lupine population, this would 
not constitute a significant impact since the Mission blur butterfly was not found 
nor is expected to occur on the site.  
 

The proposed project would reduce the habitat values for deer, but would 
not substantially reduce the wildlife habitat values for other wildlife species.  The 
proposed project site is surrounded by urban development, and the proposed 
project would convert approximately 68% of the existing open space into public 
streets and single family dwelling lots.  With this level of conversion the deer and 
larger raptor species that now use the site will have to move to other open 
spaces off site most likely to the west. The remaining open space area 
(approximately 32%) will support many of the existing wildlife species now using 
the site.  This would be a long-term/permanent and cumulative impact but would 
not be significant.  Deer populations in the area are healthy and there are 
abundant open spaces in the project area for raptors to hunt and feed.   
 

The proposed project site does not support any wetland habitats and thus 
would not require a Section 404 permit. 
 

The only wildlife species that may move through the area are the deer and 
some limited bird life in migration.  The habitats on the site do not represent 
important or rare habitats typically used by migratory bird species. 
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Table 1 
Plant List 

(ASCENSION HEIGHTS SUBDIVISION) 
 

Scientific Name Common Name 
Acacia baileyana*  Bailey’s acacia 
Acacia melanoxylon*  
Achillea millefolium 

Black acacia 
Common yarrow 

Achyrachaena mollis  Blow Wives 
Antennaria sp  Pussy-toes 
Avena barbata*  
Avena fatua 

Slender Oat 
Wild Oat 

Baccharis pilularis  Coyote Brush 
Brassica nigra*  Black Mustard 
Briza minor*  Little Quaking grass 
Bromus mollis*  Soft chess 
Cardus pycnocephalus* Italian thistle 
Chlorogalum pomeridianum  Wavy-leaf Soap Plant 
Cirsium vulgare  
Convolvulus arvensis* 
Cortaderia selloana* 

Bull Thistle 
Field Bindweed 
Pampas grass 

Cynodon dactylon* 
Cyperus eragrostis * 

Bermuda Grass 
Nutsedge 

Cytisus scoparius* Scotch broom 
Dentaria claifornica Milk maids 
Dichelostemma pulchellum  
Dipsacus fullonum* 

Blue dicks 
Fuller’s Teasel 

Erodium botrys*  Long-beaked storksbill 
Erodium cicutarium*  
Eriogonum sp. 
Eschscholzia californica 

Redstem storksbill 
Buckwheat 
California Poppy 

Eucalyptus citirodora* 
Eucalyptus Globulus * 
Foeniculum vulgare* 

Spotted Gum Tree 
Blue Gum Tree 
Sweet fennel 

Galium aparine  Bed Straw 
Heteromeles arbutifolia  Toyon 
Hordeum sp  Barley 
Juniperus sp*  Upright Juniper 
Lolium multiflorum* 
Lupinus bicolor  
Lupinus formosus 
Lupinus subvexus 

Italian ryegrass 
Miniture lupine 
Silver lupine 
Valley lupine 

Lotus scoparius  Deerweed 
Medicago arabica* Spotted clover 
Medicago polymorpha*  
Montia perfoliata 
Mullia maritime 
Marah fabaceous 

Bur Clover 
Miner’s lettuce 
Common mullia 
California manroot 

Nassella pulchra  Purple Needlegrass 
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Table 1 
Plant List 

(ASCENSION HEIGHTS SUBDIVISION) 
Scientific Name Common Name 

Plantago lanceolata*  
Pichris echoides* 

English plantain 
Ox tongue 

Pinus radiata* 
Pyracantha angustifolia*  

Monterey Pine 
Firethorn 

Quercus agrifolia  California Live Oak 
Ranunculus californica 
Rosa sp. 

California Buttercup 
Wild rose 

Rubus ursinus 
Rumex acetosella*  

Wild Blackberry 
Sheep sorrel 

Rumex crispus*  Curly dock 
Sanicula crassicaulis  Pacific sanicula 
Sidelcea malvaeflora 
Sidalcea oregana 

Checker bloom 
Oregon sidalcea 

Silene gallica* Common Catchfly 
Silybum marianum*  Milk Thistle 
Sisyrinchium bellum  Blue-eyed grass 
Sonchus oleraceus*  
Sonchus asper* 

Common sow thistle 
Prickly sow thistle 

Stachys ajugoides var rigida 
Stellaria media  
Symphocarphus albus 

Rigid Hedge Nettle 
Common chickweed 
Common snowberry 

Toxicodendron diversilobum  Poison Oak 
Trifolium campestre  
Trifolium hirtum 

Hop clover 
Rose clover 

Vicia villosa ssp. varia * 
Vicia sativa* 

Winter vetch 
Spring vetch 

Vinca major*  
Wyethia angustifolia 

Periwinkle 
Narrowleaf mule ears 

 
  
 
* Non-native 

 

 
 
Abrams, Leroy.  Illustrated Flora of the Pacific States, 1984. 
 
Bailey, L.H.  Manual of Cultivated Plants, 1949 
 
Hickman, James C. editor, The Jepson Manual Higher Plants of California, 1994. 
 
Munz, Philip A. and David D. Keck.  A California Flora, 1970. 
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September 21,2005 

David Holbrook 
San Mateo County Planning Dept. 
455 County Center 
2nd Floor 
Redwood City, CA 94063 

Dear David, 

Enclosed is a copy of the Biologist's report for the Ascension Project. As you will read, 
he conducted a survey to determine the presence of a Mission Blue Butterfly on the 
property. He did not find any and submits the results of his field survey. 

I look forward to seeing you next Wednesday the 28th. 

Very Truly Yours, 

Dennis Thomas 

1777 Borel Place, Suite 330, San Mateo, CA 94402 (650) 578-0330 Fax (650) 578-0394 



TRA T H O M A S  R E I D  
A S S O C I A T E S  

545 Middlefield Road, Sui te 200, Menlo Park, CA 94025 
Tel: (650) 327-0429 0 Fax: (650) 327-4024 0 
www.TRAenviro.com 

Dennis Thomas September 15,2005 
San Mateo Real Estate TRA Case: BBlO 
1777 Borel Place, Suite 330 
San Mateo CA 94402 

Subject: Results of Mission blue buttefly surveys at Ascension Heights Project Area, San 
Mateo, California. 

Dear Mr. Thomas: 

Attached are the results of the Mission blue butterfly surveys I conducted on your property in 
spring 2005. Please feel free to contact me at the office if you have any questions. 

Sincerely, 

Patrick Kobernus 
Senior Biologist 

Conservation Planning and Implementation 0 - Environmental Impact Analysis 
Geographic Information Systems O Wetland Delineation ' O Biological Surveys 



Results of butterfly surveys at Ascension Heights Project Area ---- September 15, 2005 - Page 2 

Summary 

In the spring of 2005, 1 assessed the undeveloped property at the corner of Bel Aire Road and 
Ascension Drive in the town of Highlands, California, in unincorporated San Mateo County, for 
the federally endangered Mission blue butterfly (Plebejus (Icaricia) icaroides missionensis). A 
residential development, the Ascension Heights Project, is proposed for part of the site. Prior to 
conducting the surveys, I conducted research by consulting the California Natural Diversity 
Database for historical occurrences of Mission blue butterflies and communicated with local 
experts Stuart Weiss and Bob Langston, both of whom have conducted surveys for Mission blue 
and Pardalis blue butterflies (Plebejus (Icaricia) icaroides pardalis) in the San Mate01 Crystal 
Springs area. 'The Pardalis blue butterfly is a relatively common butterfly that does not have 
protected status and is found in areas surrounding the known range of the Mission blue 
butterfly. The results of my field surveys and research indicate that the site is most likely 
occupied by a very small colony of Pardalis blue butterfly. This conclusion is based on the 
phenology of the host plants (L. formosus) present on site; the known geographic range of 
Mission blue and Pardalis blue butterflies, and the presence of significant barriers (residential 
development, freeways, and forests) between the nearest known location of Mission blue 
butterflies and the project site. No adult butterflies were observed on site during the course of 
my surveys. 

Introduction 

I assessed the property at the corner of Bel Aire Road and Ascension Drive in the town of 
Highlands for Mission blue butterflies between March 24 - and June 24, 2005. 1 also conducted 
research by consulting the California Natural Diversity Database for historical occurrences of 
Mission blue butterflies and communicated with local experts Stuart Weiss and Bob Langston, 
both of whomhave conducted surveys for Mission blue and Pardalis blue butterflies in the San 
Mate01 Crystal Springs area. I also made three (unreturned) phone calls to Chris Nagano with 
the US Fish and Wildlife Service over the course of these surveys. . . 

As the Habitat Manager for the San Bruno Mountain Habitat Conservation Plan, I have 
conducted surveys for Mission blue butterfly annually during its flight season for the past 10 
years (1 995-2005). 1 have also conducted surveys for Mission blue in the Skyline, Gypsy Hill, 
and Sweeney Ridge areas. My qualifications are shown in Appendix A. 

Setting 

The project site is located at the corner of Bel Aire Road and Ascension Heights Drive in the 
town of Hillside, in unincorporated San Mateo County, California (Figure 1). The surrounding 
area is primarily residential development and Fish and Game open space lands (Crystal 
Springs). The project site is approximately 1.4 miles northwest of the junction between 
Highways 92 and 280. 

Background 

The Mission blue butterfly is a federally listed endangered species. Mission blue habitat 
consists of open grassland habitats that provide the appropriate larval host plants and adult 
nectar plants to support the species. Habitats where Mission blues are found include native and 
non-native grasslands and disturbed roadcuts. The species uses three larval host plants, all of 

Conservation Plannin; and Implementation O Environmental Impact Analysis 
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which are perennial lupines: silver lupine (Lupinus albifrons var, collinus), summer lupine 
(Lupinus formosus var. formosus), and varied lupine (Lupinus variicolor). At least one of these 
lupine species needs to be present for Mission blues to reproduce and persist. A sizeable patch 
of lupines with approximately 50 - 100 plants, with other habitat patches within %i mile are 
needed for this species to persist in an area (San Mateo County, 1982; and personal 
observations). Mission blues may use a variety of nectar plants in any given area. Favored 
nectar plants include coastal buckwheat (Eriogonum latifolium), California Phacelia (Phacelia 
californica), golden aster (Heterotheca bollanderi), Califorrlia horkelia (Horkelia californica), and 
a variety of native and non-native thistles. 

The mission blue butterfly is one of several subspecies of the Boisduval's blue (Plebejus 
(Icaricia) icaroides). 'The Mission blue subspecies is limited in its distribution to the coastal 
fogbelt of Pacifica, San Francisco, and the Marin headlands. The species is currently found on 
San Bruno Mountain, Twin Peaks, Milagra Ridge, Montara Mountain and associated ridgelines, 
and in the Marin headlands. These areas are strongly influenced by summertime fog. The 
Pardalis blue (Plebejus (Icaricia) icariodes pardalis), is a similar looking subspecies that is much 
more widespread and does not have protected status, whose geographic range surrounds that 
of the Mission blue. Pardalis blues are found in grassland habitats immediately north and south 
of the Mission blue habitats, and it's distribution includes Santa Clara County to the south, 
Contra Costa and Alameda Counties to the east, and Marin and Sonoma Counties to the north 
(Howe, et all 1975). The two subspecies appear to overlap in distribution in the Tennessee 
Valley area of Marin County on the north, and in the Crystal Springs area of San Mateo County 
on the south (personal communication Summer Lindzey, Bob Langston, and Stuart Weiss). 

Pardalis blues use some of the same host plants as the Mission blue and are very similar in 
appearance. The two subspecies have been differentiated from one another by lepidopterists 
by the color of the females. Pardalis females are brown (mouse gray) in color, whereas Mission 
blue females often have blue, and this form is referred to as the "pheres" phenotype. Mission 
blue females can also be all brown, and this form is referred to as the "pardalis" phenotype 
(Personal communication Bob Langston). Pardalis and Mission blue males are identical in 
coloration. Timing of emergence, flight season, and diapause are also likely different for each 
subspecies due to the different climates in which they are found. The Pardalis blue utilizes over 
a dozen varieties of lupines over its wide range in California. At Point Richmond, Pardalis blues 
utilize a specific variety of L. formosus that is bigger and taller than the L. formosus found on 
San Bruno Mountain (personal communication Bob Langston). 

Optimum weather for observing Mission blue butterflies is in terrlperatures above 20 C, and 
wind speeds below 5 mph. These butterflies can be observed in conditions outside of this 
range, such as on warm, windy days; or slightly cool days with low wind. Both Pardalis and 
Mission blues are typically observed on or hovering over their host plants, or within tens of feet 
of their host plants, sometimes nectaring or chasing one another or other butterflies. 

Methods 

The site was surveyed for vegetation types in February 2004, and a vegetation map was 
created for the site. At that time perennial lupines were identified (several Lupinus formosus 
plants and one Lupinus albifions var. albifrons on site. These plants were found occurring only 
in an approximately 1 acre area located on previously graded slopes on the northwest corner of 
the property at the corner of Bel Aire Road and Ascension Drive (Ficrures 3 and 4). These cut 
slopes, created at some point in the 19501s, have sections that are severely eroded. Disturbed, 
eroded slopes are often colonized by lupines because they are an early successional species. 
No other areas of the property were found to contain perennial lupines. 

Conservation Planning and lmplementation Environmental Impact Analysis 
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The site was surveyed for Mission blue butterflies on five days during the spring of 2005 
between March 24 and June 24,2005. Weather was recorded and photos were taken on each 
survey date. The lupine areas were walked for approximately 30 - 45 minutes on each date. 
Air temperature, wind speed, and time of day were recorded on each survey date. 

Results 

No Mission blue or Pardalis blue butterflies were observed in the five visits made to the project 
site (Table 1). Two Lycaenid butterfly eggs were observed on one of the L. formosus plants on 
the June 23 site visit. 

Table 1 shows thc 
Date I Time 

dates, weather and results of Mission blue/Pardalis bl 
Weather Surveyor Results 
Temp. 60's. PK No Mission or 
Wind <5 mph Pardalis blues 
Rain on day before. 
Temp. 22.7 C PK No Mission or 
Wind: 8.3 mph Pardalis blues 
Weather warm, but 
windy. 

Temp. Cool PK 
Wind: >5 mph 
Weather cool and 
windy. 
Temp. 30.1 C PK 
~ v e . ' ~ i n d  6.2 mph 
Weather windv and 

Temp. 23 C 
Ave. Wind 3.0 

No Mission or 
Pardalis blues 

Pardalis blues 
*Observed 2 
Lycaenid eggs 
No Mission or 
Pardalis blues 

le surveys. 
Notes ' 
L. formosus 
just leafing out. 

L. formosus 
not blooming 
yet. Nectar 
plants in 
bloom. 
L. formosus in 
bloom. 

L. formosus in 
bloom, some 
going to seed. 

L. formosus in 
bloom, some 
going to seed. 

Discussion 

No adult butterflies were observed on the project site, however two butterfly eggs were seen 
and based on their size and appearance, these could be from a variety of Lycaenidae butterflies 
that use lupines, including Mission blue and Pardalis blue. It is not possible to determine 
subspecies from eggs. 

Though these results are inconclusive as to which subspecies, if either, is present on site, it is 
~~nlikely that Mission blues would be present on site based on the known distribution of Mission 
blue butterfly and Pardalis butterfly, the habit and phenology of the L. formosus plants found on 
site, and the existence of significant barriers between the closest recorded observation of 
Mission blue butterflies and the project site. 

Ficlure 2 shows the known locations of Mission blue butterfly and Pardalis butterfly in proximity 
to the project site. The nearest recorded Mission blue observations (pheres phenotypes) near 
the project site is approximately 4 miles northwest between the Crystal Springs golf course and 
San Andreas Dam. These observations were made in the late 1980's or early 1990's by Stuart 
Weiss. The nearest recorded Pardalis blue observations were made southeast of the Highway 
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921 280 junction, approximately 1.5 miles southeast of the project site, also by Stuart Weiss 
(personal communication Stuart Weiss). 

It is unknown if the Mission blue habitat near the San Andreas Dam area still supports Mission 
blues. However in-between this area and the project site is four miles of forest, highway, and 
residential development that is likely a significant barrier for Mission blue. Between the San 
Andreas Dam area and the project site there is very dense oaklbay woodland forest on the west 
side of Highway 280, Highway 280, and dense residential development within the cities of 
Millbrae, Burlingame, Burlingame Hills, Hillsborough, and the Highlands (Finure 2). It is highly 
unlikely that Mission blue butterflies, if still present at the Dam site, would have any potential for 
reaching the project area. Typically Mission blue butterflies can move up to approximately % 
mile between habitat patches (San Mateo County, 1982). 

The Lupinus formosus plants observed on site were different in habit and phenology of the L. 
formosus var. formosus that is utilized by the Mission blue butterfly on San Bruno Mountain and 
elsewhere. The plants identified on the project site were less tomentose (i.e. less hairy), more 
"leggyn and taller than the L. formosus var. formosus utilized by Mission blue on San Bruno 
Mountain (personal observations). It was also observed that the L. formosus on the project site 
bloomed and set seed approximately 2-4 weeks later in the season than the L. formosus var. 
formosus on San Bruno Mountain. 

Mission blue butterflies that use L. formosus var, formosus on San Bruno Mountain are typically 
flying from late April to mid-June (San Mateo County, 1982-2004). In 2005, Mission blues were 
detected on San Bruno Mountain (within L. formosus var. formosus patches) on May 11, May 
23, May 31, June I, June 7, June 12, and June 13. Surveys at the project site were conducted 
in March, April and June. No adults were observed on the survey dates, however two Lycaenid 
eggs were observed on one L. formosus plant. 

Though these results are inconclusive, it is thought that based on the phenology of the host 
plants on site, the known geographic distribution of Mission blue and Pardalis blue butterflies, 
and the existence of significant barriers between the closest recorded observation of Mission 
blue butterfly and the project site, that the project site is unlikely to support Mission blue 
butterflies. 'The site may support a small colony of Pardalis blue butterflies. 
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Figure 2. Mission Blue Recorded Observations Near the Ascension Heights Project Site 
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with Ascension Drive. ~pproximatel~ 100 L. formosus plants were found 
within an approximately one acre-size area on site (photo date: 3/24/05). 

Fiaure 4. Corner of property at intersection of Bel Aire Road and Ascension 
Drive. Deep gullies have formed on the cut slopes, and L. formosus plants 
were found growing in the gullies (photo date: 6/24/05). 
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APPENDIX A: Qualifications 

Patrick Kobernus (Senior Associate) 

Mr. Kobernus has a Master's degree in Ecology, from California State University, Hayward, and 
has been an Associate with Thomas Reid Associates (TRA) since 1995. He is familiar with the status and 
range of many state and federally protected wildlife species, and with biological -data sources such as the 
California Natural Diversity Database (CNDDB). Mr. Kobernus has conducted biological assessments 
and surveys for the Mission blue butterfly, Callippe silverspot butterfly, San Bruno elfin butterfly, Smith's 
blue butterfly,. monarch butterfly, steelhead, southern seep salamander, California tiger salamander, : 
California red-legged frog, burrowing owl, northern spotted owl and several rare plant species, including 
serpentine endemic species. 

As a staff biologist for TRA, Mr. Kobernus has conducted over 100 endangered species surveys, 
biological impact assessments, and wetland delineations for clients in the San Francisco Bay Area. He 
has conducted biological surveys in San Mateo, Alameda, Contra Costa, Marin, Santa Cruz, Monterey, 
Santa Clara, and San Benito Counties. He has particular expertise in conducting biological assessments 
in streams and associated habitats in San Francisco Bay Area watersheds. He has conducted 
endangered species surveys andlor wetland delineations for Santa Clara Valley Water District, San 
Mateo County Parks and Recreation, Kaufman and Broad, Cal-Trans, and several other clients. Mr. 
Kobernus often works closely with developers, public utilities, government agencies, and individual 
homeowners in modifying projects to avoid or minimize biological impacts to sensitive species and the 
environment. 

As a project manager for TRA, Mr. Kobernus has managed the implementation of the San Bruno 
Mountain Habitat Conservation Plan since 1995. He supervises field crews on the Mountain conducting 
monitoring for the endangered mission blue, callippe silverspot, and San Bruno elfin butterflies. He also 
oversees the rare plant mapping, exotics control, grazing, controlled burning, and replanting projects on 
the Mountain. He has conducted several presentations for local governments and academic groups on 
the technica1iti.e~ of the San Bruno Mountain HCP, and the ongoing the management programs under his 
direction. 

Mr. Kobernus is a trained wetland delineator in the USArmy Corps of Engineers Wetland 
Delineation methodology (Wetland Training Institute, March, 2001). He has also received specialty 
training in Applied Hydric Soils (WTI, May 2003). He has assisted clients in preparing California 
Department of Fish and Game 1600 Streambed Alteration Agreements, and with permit applications for 
the US Army Corps of Engineers and for the California Regional Water Quality Control Board. 

Mr. Kobernus has a diverse biological background with a focus in stream ecology. As a 
graduate student at Cal State University Hayward, he conducted his Master's research on 
assessing urbanization impacts to steelhead and other fishes in San Lorenzo Creek. He also 
assisted with a study on heavy metal accumulation within urban creeks (Vegetated Channels 
Study, 1992), and performed a study testing the toxicity of stormwater on macroinvertebrates 
and fish (DUST Marsh toxicity study, 1993) for Alameda County Water Resources Department. 
As a wildlife biologist for Gualala Redwoods in 1996 (Gualala, CA) he conducted surveys for 
northern spotted owls and conducted independent research on carnivores using riparian habitat. 
Mr. Kobernus developed and directed a program that provided hands-on experience to kids in 
stream ecology from 1996-1 997 (San Lorenzo Creek Wildlife Hikes). 

Educational Background 
M.S. Ecology, California State University, Hayward, CA 1998 
B.A. English, Sonoma State University, Rohnert Park, CA 1987 

Conservation Planning and Implementation Environmental Impact Analysis 
Geographic Information Systems Wetland Delineation Biological Surveys 



 



 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 

 GEOTECHNICAL DATA 
 



 



 

 
 
Project No. 4516-E 12 November 1979 (Revised 15 February 1980) 

Bartholomew Associates 760 Polhemus Road 
San Mateo, CA 94402 



SUBJECT: Proposed Subdivision Northeast Corner of Ascension 
Drive and Bet Aire Road 
San Mateo County, California SOILS INVESTIGATION 
Gentlemen: 
In accordance with your authorization, TERRASEARCH INC., has 
conducted a soil investigation at the subject site in San Mateo 
County, California 
 
The accompanying report presents our findings derived from the 
field investigation and laboratory testing program and our 
conclusions and recommendations based on these findings. 
 
Our investigation indicates that the subsurface conditions are 
suitable for the proposed residential development provided the 
recommendations presented in this report are followed and 
incorporated into the project plans and specifications. Of 
special concern are those recommendations concerning protection 
and benching of slide hill slopes. 
 
Should you have any questions or desire additional information, 
please contact our office at your convenience. 
 
Very truly yours,  
TERRASEARCH, INC.,  
 
Reviewed by: 
David McKee, P.E.   Project Engineer 
 
Hassan Amer, P.E.  Principal Engineer 
 
Richard Rowland, C.E.G.  Senior Geologist 
 
Copies: 4 to Bartholomew Associates 
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SOIL INVESTIGATION 
 

Purpose and Scope 

 

This report presents the results of our soils investigation for 

the proposed single-family and dual townhouse residential 

development. Based upon the results of our field investigation, 

recommendations are presented for remedial grading, pier and 

grade beam foundation systems, and slab on grade construction.  

 

Site Location and Description 

 

The subject site encompasses approximately 11 acres and is 

located on the north easterly corner of Ascension Drive and Bel 

Aire Road in San Mateo County,California. 

The topography of the site is characterized by a prominent knoll 

in the middle-east portion with cut slopes descending to Bel 

Aire Road and Ascension Drive on west and south sides, 

respectively. Existing subdivisions bound the east and north 

sides. Maximum relief over the property is about 210 feet. 

Existing cut slope gradients along Ascension Drive and Bet Aire 

Road vary from about 1:5 to 1:8 (horizontal to vertical) and 

contain benches at about 20 foot intervals. 

Existing structures on the property include a 40 foot diameter 

water tank situated upon the easterly knoll. 
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Vegetation observed at the time of drilling included weeds and 

brush throughout, and a relatively dense grove of eucalyptus 

trees located along the southeasterly boundary. 

The site location and description contained herein are based on 

a site reconnaissance by the Soil Engineer and on a rough 

grading plan prepared by Donald A. Woolfe and Associates, dated 

8 June 1978.  

 

Subsurface Conditions 

 

The soils encountered in the test borings consisted of dense, 

fine sandy SILTS and silty SANDS which were present from 

existing ground surface to depths of 1 to 2-1/2 feet. These 

materials are considered to be non-expansive when subjected to 

variations in water content. 

Beneath the surficial soils, hard SANDSTONES with occasional 

claystone interbeds were encountered to depths of 15 to 20 feet, 

at the locations explored. 

Free groundwater was not encountered in any of the test borings. 

However, moisture was noticed in Test Boring Number 7 at a depth 

of about 12 feet. 

A more detailed description of the materials encountered is 

given on the "Logs of Test Borings," Figures 2 through 9, 

Appendix A. 
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DISCUSSIONS, CONCLUSIONS AIM RECOMMENDATIONS 

General 

 

1. The site is suitable for residential development as proposed 

provided the recommendations contained within the body of this 

report are strictly adhered to and complied with during the 

grading and construction phases. 

 

2. All grading and foundation plans should be reviewed by the 

Soil Engineer to ensure compliance with the recommendations of 

this report. 

 

3. The Soil Engineer should be notified a minimum of two (2) 

working days prior to the commencement of any grading on the 

site in order to observe the stripping of contaminated material 

and to coordinate the work with the contractor in the field. 

 

4. Prior to the commencement of grading on the site, the area 

should be thoroughly cleared of any brush or vegetation so that 

the unstable areas are clearly defined. Material generated from 

the clearing and grubbing operations should be disposed of away 

from the project area or stockpiled on a specified location to 

be shown on the grading plan for later use in landscaping. 
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Grading 

 

5. Before any grading is performed, the surface of the site 

should be stripped to remove existing vegetation and other 

deleterious materials. The depth of stripping should be 

determined in the field at the time of grading. It is estimated 

that stripping depth of 2 to 4 inches may be necessary. Any 

existing undesirable items which do not meet the requirements of 

engineered fill (tree roots, old building foundations, septic 

and other buried tanks, leach fields, etc.) should be removed. 

Stripped material from the site may not be used as engineered 

fill. Organically contaminated soil may be placed in back yards 

and front yards or stockpiled and used for landscaping purposes. 

 

6. Following site stripping, the top 8 inches of exposed sub-

grade soil in areas to be filled should be scarified and com-

pacted to the requirement's of engineered fill. 

 

7. After the native soil is properly prepared, material 

generated from excavations on the site, excluding deleterious 

material, may be used as engineered fill. The fill must be 

placed in thin lifts not exceeding 8 inches in uncompacted 

thickness. The fill should be moisture conditioned-as necessary 

and compacted to a minimum of 90% relative compaction, based on 

ASTM Test Procedure D1557-70. 
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8. When engineered fill is to be placed on slopes where the 

existing surface gradient is steeper than 5:1 (horizontal to 

vertical), any weak soils should be removed and bench areas 

should be cut horizontally into competent material prior to fill 

placement. It is recommended that the benches be no less than 10 

feet wide and spaced at 10 foot vertical intervals. The toe key 

should be a minimum of 12 feet in width cut into firm- natural 

ground and sloped back into the hillside at a gradient of not 

less than 2%. 

 

9. Subsurface drains should be provided where any potential 

seepage zones are disclosed during the grading operations. The 

subsurface drains will provide drainage for these areas and, 

consequently, will increase the stability of the fills. It is 

recommended that all subsurface drains be installed according to 

Section 9.1 of the "Recommended Grading Specifications". 

 

10. The proposed fill slopes may be constructed at a gradient of 

2:1 (horizontal to vertical) with engineered fill being com-

pacted to at least 90% relative compaction. Slope protection for 

erosion control must be provided as discussed below. 

 

11. Proposed cut slopes should not be steeper than 1.5:1 

(horizontal to vertical).Existing slopes should be stable at 

their present configuration provided drainage provision and 

slope protection methods are implemented (discussed below).  
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The inclination of cut slopes is often governed by adverse 

bedding or by the inclination of weak zones within the bedrock 

rather than the general strength of the rock being cut. It is 

recommended that the Soil Engineer and/or Engineering Geologist 

evaluate the cut slopes during grading and provide 

recommendations, should adverse conditions occur. However, 

slopes should not be steeper than those recommended above. 

 

12. Existing ruts should be removed during grading and 

backfilled with rip-rap material. Side slope drainage berms or 

benches should be provided at 30 foot vertical intervals and at 

points of changing slope gradient. Minimum 6-foot wide berms are 

recommended with a concrete or asphalt-lined ditch. The upper 

lip of the ditch should be properly backfilled to prevent 

infiltration of water beneath the ditch that may cause erosion 

and sloughing. 13. Due to the nature of the soil and rocks at 

the subject site, it is  recommended that the grading operations 

be carried out during the summer months. Therefore, before work 

is stopped at the end of the summer, a positive gradient away 

from the slopes should be provided to carry the surface run-off 

water away from the slopes and to areas where erosion can be 

controlled. It is vital that no slope be left standing through a 

winter season without drainage and erosion control measures 

being provided. 
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14. It is our opinion that all of the proposed cut areas can be 

excavated using standard heavy duty construction equipment. 

Trenching in sandstone areas will probably require jack-

hammering.  

 

Slope Protection 

 

15. Cut and fill slopes should be protected with a soil rein-

forcement matting such as Enkamat. This type of matting has been 

used to successfully stabilize granular slopes. After the eroded 

areas have been properly cleared and backfilled, the matting 

should be staked to the slope and covered with approximately 3/4 

to 1 inch of existing topsoils. The slope can then be 

hydromulched, planted with the desired vegetation, or alter-

nately covered with gravel, in accordance with the recommenda-

tions of the project landscape architect. 
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Residential Construction 

 

16. The proposed residential structures may be supported safely 

on lot pads which have been cut into native soil or rock, or 

constructed with engineered fill. It is anticipated that foun-

dation materials will be undisturbed sandstone or non-expansive 

fill derived from sandstone cuts. Recommendations for endbearing 

pier and grade beam construction are presented in the following 

paragraphs. 

 

17. For end-bearing pier and grade beam construction, the piers 

shall be founded a minimum of 24 inches into the undisturbed 

sandstone as determined by the Soil Engineer. The minimum 

diameter of all piers shall be 18 inches. The soil bearing 

capacity for all piers bedded into firm sandstone is 4,000 

p.s.f. An additional 200 p.s.f. may be added for each additional 

foot of depth below the minimum 2 feet. 

 

18. Grade beams should be reinforced with a minimum of two No. 4 

bars, one on top and one on bottom. The exterior end-bearing 

piers should have reinforcement tied to the top reinforcement of 

the grade beam. 



Project No. 4516-E 
12 November 1979 
Revised/15 February 
1980 

 

Interior Slab-on-Grade Construction 

 

19. Where slabs-on-grade are to be constructed and floor cover-

ings are anticipated the following recommendations are made: 

 

a. Four inches of free-draining gravel or clean crushed 

rock material should be placed between the subgrade 

(finished) and the floor slab to serve as a capillary break 

between the subsoil and the slab. 

 

b. Measures should be provided to prevent condensation 

caused by temperature differentials from harming the floor 

covering. One way to protect floor covering is to use a 

waterproof membrane placed between the granular layer and 

the floor slab. Two inches of wetted sand should be placed 

over the membrane to facilitate curing of the concrete. 

Where sand is used, the thickness of the rock cushion may 

be reduced by the same thickness of sand. 

 

c. Prior to placing the waterproof membrane, the subsoil 

should be wetted until the moisture equilibrium state is 

reached. 

 

d. Slabs should be reinforced with a minimum of wire mesh. 
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20. For slabs without floor coverings, including driveway and 

concrete patios, the following recommendations and suggestions 

are made. 

 

a. Slabs may be poured directly over native, non-expansive 

compacted subgrade and should be provided with deep tool 

joints or expansion joints. 

 

b. Prior to pouring the slab, the subgrade soil should be 

wetted until a moisture equilibrium state is reached. 

 

c. Slabs at door openings should be constructed with a curl 

or a thickened edge extending 6 inches into native ground 

or compacted fill or the foundations may be continued 

across the openings. 

 

d. To further minimize cracking, items a) and b) of Section 

20 may be utilized. 

 

General Construction Requirements 

 

21. All building pads should be provided with liberal drainage 

away from the foundations and to a properly controlled discharge 

system. It is vital that no drainage be allowed to flow from the 

pad over an unprotected slope. 
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22. All utility trenches should be properly backfilled with 

material processed to the recommended compaction requirements. 

Trenches extending under footings should be properly sealed so 

that water is prevented from seeping underneath the house.  

 

23. Rain water collected in roof gutters should not be allowed 

to flow uncontrolled. Protective measures should be provided to 

carry the water away from the downspouts to a properly located 

discharge system. 

 

24. All foundations and grading plans must be checked and 

approved by the Soil Engineer to ensure compliance with the 

recommendations provided in this report. Any work performed 

without the approval of the Soil Engineer will render the 

recommendations of this report invalid. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 

 

1. It should be noted, that it is the responsibility of the 

owner or his representative to notify Terrasearch Inc., in 

writing, a minimum of 48 hours before any demolition, stripping, 

grading or foundation excavations can commence at the site. 

 

2. The recommendations of this report are based upon the 

assumption that the soil conditions do not deviate from those 

disclosed in the borings and from a reconnaissance of the site. 

Should any variations or undesirable conditions be encountered 

during the development of the site, Terrasearch, Inc., will 

provide supplemental recommendations as dictated by the field 

conditions. 

 

3. This report is issued with the understanding that it is the 

responsibility of the owner, or his representative, to ensure 

that the information and recommendations contained herein are 

brought to the attention of the Architect and Engineer for the 

project and incorporated into the plans, and that the necessary 

steps are taken to see that the Contractor and Subcontractors 

carry out such recommendations in the field. 
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FIELD INVESTIGATION 

 
The field investigation consisted of a reconnaissance of the 

site by the Soil Engineer and the drilling of 8 test borings at 

the approximate locations shown on Figure 1, "Site Plan." 

Drilling was performed with a truck-mounted rig using power-

driven 6-inch diameter continuous flight augers. As the drilling 

proceeded, undisturbed core samples were obtained by means of a 

2.5 inch O.D. modified split-tube sampler. The sampler was 

advanced into the in situ soils at various depths by dynamically 

driving the sampler with a 140-pound weight with a free fall of 

30 inches. The test borings extended to depth of 15 to 20 feet 

below the existing ground surface. 

 

The blow counts were adjusted to the equivalent standard pene-

tration resistance for the dynamically advanced samples and is 

given as blows/foot on the "Logs of Test Borings." 

 
The samples were sealed and returned to our laboratory for 

testing. The stratification of the soils, descriptions, location 

of undisturbed soil samples and standard penetration resistance 

values are shown on the "Logs of Test Borings." 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
Laboratory Investigation Summary of Laboratory Test Results 

Compaction Test 
Grain Size Curves. 
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LABORATORY INVESTIGATION 

 
The laboratory testing program was directed toward a qualitative 

and quantitative evaluation of the physical and engineering 

properties of the soils underlying the site. 

 

In-place dry density and moisture content determinations were 

made to determine the consistency and moisture variation 

throughout the soil profile. 

 

The strength parameters of the foundation soils were evaluated 

from direct shear tests on representative undisturbed and 

remolded soil samples. The results of the field penetration 

tests were also used to evaluate the in situ strength of the 

soil. 

 

The results of the aforementioned laboratory testing program are 

presented on TABLE I of Appendix B, and on the respective "Logs 

of Test Borings," in Appendix A. 

 

A compaction test was performed on a representative sample of 

the native soil to be used in fills. The test was run in accor-

dance with the ASTM Test Procedure D1557-70. The results of the 

compaction tests are shown graphically on Figure 10. Two sieve 

analyses were performed on existing slope materials to determine 

the relative grain size. The results of these tests are shown on 

Figure Numbers 11 and 12. 
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TABLE I 
 
 

Summary of Laboratory Test Results

Hole 
No. 

Depth 
(ft.) 

Dry 
Density 
(p.c.f.) 

Moisture 
Content (% 
Dry wt.) 

Direct Shear

    Cohesion (p.s.f. 
Angle of 
Internal 
Friction 

1-1 1.0 101 11   

2-1 1.5 94 5   

2-2 5.0 111 23 1,600 440

2-3 10.0 104 19   

3-1 2.0 86 14   

3-2 7.0 119 20 0 590

5-1 1.0 111 11   

6-1 1.0 124 6   

7-1 1.0 104 6   

7-2 6.0 117 12   

8-1 1.0 90 11   

8-2 4.0 112 7   

Bag#4: Remolded slope material compacted to 90% relative compaction: 

  117 16 450 35° 
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RECOMMENDED GRADING SPECIFICATIONS 

for  
Proposed Subdivision Northeast Corner of Ascension Drive and Bel 

Aire Road 
San Mateo County, California 

 
1.1 General Description 
 

1.11 These specifications have been prepared for the grading and 

site development of the proposed subdivision an Ascension Drive 

and Bel Aire Road, San Mateo County, California. TERRASEARCH, 

INC., hereinafter described as the Soil Engineer, should be 

consulted prior to any site work connected with site development 

to ensure compliance with these specifications.  

 
1.12 The Soil Engineer should be notified at least two (2) 

working days prior to any site clearing or grading operations on 

the property in order to observe the stripping of surface con-

taminated materials and to coordinate the work with the Grading 

Contractor in the field. 

 
1.13 This item shall consist of all clearing or grubbing, prepa-

ration of land to be filled, installation of subdrains, filling 

of the land, spreading, compaction and control of the filled 

areas to conform with the lines, grades and slopes as shown on 

the accepted plans. The Soil Engineer is not responsible for 

determining line, grade, elevations or slope gradients. The 

property owner, or his representative, shall designate the 

person or organizations that will be responsible for these items 

of work. 
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1.14 Contents of these specifications shall be integrated with 

the Soil Investigation Report of which they are a part; 

therefore, they shall not be used as a self-contained document.  

 
2.1 Tests 
 
2.11 The standard test used to define maximum densities of all 

compaction work shall be the ASTM Test Procedure D1557-70. All 

densities shall be expressed as a relative compaction in terms 

of the maximum dry density obtained in the laboratory by the 

foregoing standard procedure. 

 
3.1 Clearing, Grubbing and Preparing Areas to Be Filled 
 
3.11 All trees, roots, vegetative matter and organic topsoil 

shall be removed from all structural areas. The depth of organic 

topsoil to be removed will be determined in the field by the 

Soil Engineer, but in general, will vary from 2 to 4 inches.  

 
3.12 All soil deemed soft or unsuitable by the Soil Engineer 

shall be removed. Any loose fills and surface soil sloughs shall 

also be excavated. 

 

3.13 Any abandoned underground structures shall be removed from 

the site such as old foundations, abandoned pipe lines, septic 

tanks, and leach fields. 

 

3.14 The final stripping and excavation shall be approved by the 

Soil Engineer during construction before further grading is 

started. 
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3.15 The original ground on which the fill is to be placed shall 

be plowed or scarified to at least-8 inches and until the 

surface is free from ruts, hummocks or uneven features which 

would tend to prevent uniform compaction by the equipment to be 

used. Where the slope ratio of the original ground is steeper 

than 5:1 (horizontal to vertical), the bank shall be stepped or 

benched. At the toe of the sideslope fills, the base key shall 

be at least 12 feet in width, cut into firm natural ground. and 

sloped back into the hillside at a gradient of no less than 2%. 

Subsequent keys should be placed at vertical heights of no more 

than 10 feet and shall have a width of no less than 10 feet.  

 
3.16 The native subgrade soils to receive fill shall be moisture 

conditioned and compacted to the requirements of engineered 

fill. 

 
4.1 Materials Used for Fills
 
4.11 All fill material shall be approved by the Soil Engineer. 

The material shall be a soil or soil-rock mixture which is free 

from organic matter or other deleterious substances. The fill 

material within 3 feet of finished grade shall not contain rocks 

or lumps over 6 inches in greatest dimension and not more than 

15% larger than 2-1/2 inches. Materials from the site are 

suitable for use in fills. The Soil Engineer shall determine the 

suitability of materials for use as engineered fill. Rocks 

greater than six (6) inches shall be placed in deep fills so 

that they are not nested and so that compaction may be achieved 

around them. 
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4.12 Should import material be required, it must be approved by 

the Soil Engineer prior to transporting it to the project and 

must meet the following requirements: 

 
1. Plasticity Index not to exceed 12;  
2. R-Value not less than 25; 
3. Should not contain rocks larger than 6 inches in maximum 
   size; 
4. Not more than 15% passing the No. 200 sieve. 
 

Import material meeting the above requirements should be com-

pacted to 90% of the maximum dry density obtained as determined 

by ASTM Test Procedure D1557-70. 

 
5.1 Placing, Spreading and Compacting Fill Material 
 
5.11 The fill materials shall be placed in uniform lifts of not 

more than 8 inches in uncompacted thickness. Each layer shall be 

spread evenly and shall be thoroughly blade mixed during the 

spreading to obtain uniformity of material in each layer. Before 

compaction begins, the fill shall be brought to a water content 

that will permit proper compaction by either (1) aerating the 

material if it is too wet; or (2) spraying the material with 

water if it is too dry. 

 
5.12 After each layer has been placed, mixed and spread evenly, 

it shall be compacted to a relative compaction of 90% at 

moisture content slightly above the optimum as determined by 

ASTM Test Procedure D1557-70. Relative compaction is the ratio 

of the dry density of the constructed fill to the maximum 

determined by ASTM Test Procedure D1557-70. 

http://shall.be/
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5.13 Compaction shall be by sheepsfoot rollers, multiple 

pneumatic-,tired rollers or other types of acceptable compacting 

rollers. Rollers shall be of such design that they will be able 

to compact the fill to the specified density. Rolling shall be 

accomplished while the fill materials is within the specified 

moisture content-range. Rolling of each layer shall be contin-

uous over its entire area and the roller shall make sufficient 

trips to ensure that the required density has been obtained. No 

ponding or jetting shall be permitted. 

 
5.14 Fill slopes shall be compacted by means of sheepsfoot 

rollers or other suitable equipment. Compacting operations shall 

be continued until the slopes are stable. While no appreciable 

amount of loose soil will be permitted on the slopes, compaction 

shall not be so dense as to prohibit planting. Compacting of the 

slopes may be done progressively in increments of 3 to 5 feet in 

fill height or after the fill is brought to its total height. 

 
5.15 Field density tests shall be made in each compacted layer 

by the Soil Engineer in accordance with ASTM Test Procedure 

D1556-64 or ASTM Test Procedure D2922-71. When sheepsfoot 

rollers are used for compaction, the density tests shall be 

taken in the compacted material below the surface disturbed by 

the roller. When these tests indicate that the density of any 

layer of fill, or portion thereof, is below the required 

density, it shall be reworked until the required compaction has 

been obtained. 
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5.16 No soil shall be placed or compacted during periods of rain 

nor on ground-which is not drained of all free water. Soil which 

has been soaked and wetted by rain or other cause, shall not be 

compacted until completely drained and until the moisture 

content is within the limits hereinbefore described by the Soil 

Engineer. Prior approval by the Soil Engineer shall be obtained 

before continuing the grading operations. 

 
6.1 Trenches
 
6.11 The utility trenches extending under the perimeter founda-

tions and concrete slabs-on-grade floors shall be backfilled 

with native soils and adequately compacted. 

 
7.1 Subsurface Line Removal (if encountered in the field) 
 
7.11 The methods of removal will be designated by the Soil Engi-

neer in the field depending upon the depth and location of the 

line. One of the following methods will be used. 

 
7.12 Remove the pipe and fill and compact the soil in the trench 

according to the applicable portions of Sections 5.1 and 6.1.  

 
7.13 The pipe shall be crushed in the trench. The trench shall 

then be filled and compacted according to the applicable 

portions of Sections 5.1 and 6.1. 



Project No. 4516-E 
12 November 1979 
Revised/15 February 
1980 

 
7.14 Cap the ends of the line with concrete to prevent entrance 

of water. The length of cap shall not be less than 5 feet. The 

concrete mix shall have a minimum shrinkage. 

 
7.15 Any existing wells on the project site must be buried and 

capped in accordance with the requirements of the County of San 

Mateo, Department of Public Works. The strength of the cap shall 

be at least equal to that of the adjacent soil. The final ele-

vation of the top of the wall casing must be a minimum of 36 

inches below any adjacent-grade at the completion of any grading 

or filling operations. In no case should any house foundation be 

placed over the capped wells. 

 
8.1 S1opes
 
8.11 Fill slopes shall-be graded at gradients no steeper than 

2:1 (horizontal to vertical). 

 
8.12 All fill materials on the slopes shall be compacted to the 

above specified completion requirements. Drainage facilities 

shall be constructed to prevent water from flowing directly over 

the top of all slopes, No slope shall be left to stand through a 

winter season without erosion control measures having been 

provided. 

 
9.1  Subdrain Installation
 
9.11 Provide and install perforated-metal or plastic pipe, por-

ous concrete, pipe, perforated asbestos cement, or bituminous 

(last line is not available) 
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or as directed by the Engineer and as specified in Section 68 of 

the Standard Specifications, current edition, State of 

California, Department of Transportation, except as modified in 

the following paragraphs. 

 
9.12 Clay drain tile, concrete drain tile and perforated clay 

pipe will not be permitted. Use no wyes, tees or other joints of 

these materials. 

 
9.13 Porous concrete pipe, perforated asbestos-cement pipe, or 

bituminous fiber pipe will not be-permitted either where the 

subgrade soils are compressible or where the depth of overburden 

soils exceeds 20 feet. In any event, use of these materials will 

be permitted only on written authorization of the Engineer. 

 
9.14 Use Type, B filter material, unless otherwise permitted by 

written authorization of the Soil Engineer. Delete requirements 

of State Specifications for quality testing using Los Angeles 

rattler or sand equivalent tests. 

 
9.15 Unless directed otherwise, use pipes not less than 4-inches 

in diameter for laterals up to 50 feet in length. Use pipes of 

not less then 6-inches in diameter for laterals greater than 50 

feet in length. 

 
9.16 Excavate trench to width not less than one foot plus 

outside diameter of pipe, and to a gradient of not less then 

2.0%. Bed the pipe on 6 inches of filter material and install at 

such depth that 
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there is not less than 2 feet of filter material over the pipe 

or as directed by the Engineer. 

 
10.1 Unusual Conditions
 
10.11 In the event that any unusual conditions, not covered by 

the special provisions, are encountered during the grading 

operations, the Soil Engineer shall be immediately notified for 

directions. 
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GUIDE SPECIFICATIONS FOR ROCK UNDER FLOOR SLABS 

 
Definition 
 
Graded gravel or crushed rock for use under slabs-on-grade shall 

consist of a minimum thickness of mineral aggregate placed in 

accordance with these specifications and in conformity with the 

dimensions shown on the plans. The minimum thickness is 

specified in the accompanying report. 

 
Material 
 
The mineral aggregate shall consist of broken stone, crushed, or 

uncrushed gravel, quarry waste or a combination thereof. The 

aggretate shall be free from adobe, vegetable matter, loam, 

volcanic tuff, and other deleterious substances. It shall be of 

such quality that the absorption o£ water in a saturated dry 

condition does not exceed 3% of the oven dry weight of the 

sample. 

 
Grading 
 
The mineral aggregate shall be of such size that the percentage 

composition by dry weight, as determined by laboratory sieves 

(U.S. Sieves), will conform to the following grading: 

 
Sieve Size Percentage Passing 

¾ 100 
No. 4 10-35 
No. 200 0-2 

 
Placing 

Subgrade, upon which gravel or crushed rock is to be placed, 

shall be prepared as outlined in the accompanying Soil Report. 
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FIELD IMTESTIGATION 

The field investigation consisted of a reconnaissance of the site by 

the Soil Engineer and the drilling of 8 test borings at the 

approximate locations shown on Figure 1, "Site Plan." Drilling was 

performed with a truck-mounted rig using powerdriven 6-inch diameter 

continuous flight augers. As the drilling proceeded, undisturbed 

core samples were obtained by means of a 2.5 inch O.D. modified 

split-tube sampler. The sampler was advanced into the in situ soils 

at various depths by dynamically - driving the sampler with a 

140-pound weight with a free fall of 

 30 inches. The test borings extended to depth of 15 to 

20 feet below the existing ground surface. 

The blow counts were adjusted to the equivalent 

standard penetration resistance for the dynamically 

advanced samples and is given as blows/foot on the 

"Logs of Test Borings." 

The samples were sealed and returned to our laboratory for 

testing. The stratification of the soils, descriptions, 

location of undisturbed soil samples and standard 

penetration resistance values are shown on the "Logs of 

Test Borings." 
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_. APPENDIX B 

' Laboratory Investigation Summary of Laboratory Test Results 

Compaction Test 
Grain Size Curves . 
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LABORATORY INVESTIGATION 

The laboratory testing program was directed toward a 

qualitative and quantitative evaluation of the physical and 

engineering properties of the soils underlying the site. 

In-place dry density and moisture content determinations were 

made to determine the consistency and moisture variation 

throughout the soil profile. 

The strength parameters of the foundation soils were evaluated 

from direct shear tests on representative undisturbed and 

remolded soil samples. The results of the field penetration 

tests were also used to.evaluate the in situ strength of the 

soil 

The results of the aforementioned laboratory testing program 

are presented on TABLE I of Appendix B, and on the 

respective "Logs of Test Borings," in Appendix A. 

.A compaction test was performed on a representative sample 

of the native soil to be used in fills. The test was run in 



accordance with the ASTM Test Procedure D1557-70. The 

results of the compaction tests are shown graphically on 

Figure 10. Two sieve analyses were performed on existing 

slope materials to determine the relative grain size. The 

results of these tests are shown on Figure Numbers 11 and 

12. 
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APPENDIX C 'Recommended, 

Grading 'Specifications 

Guide Specifications' For Rock' Under Floor Slabs 

Project No. 
4516-E 12 November 1979 ReNiisedl15 
February 1980 RECOMMENDED GRADING 
SPECIFICATIONS 

for 
Proposed Subdivision 
Northeast Corner of 
Ascension Drive and Bel 
Aire Road 

San Mateo County, 

California 1.1 General Description 

1.11 These specifications have been prepared for the 

grading and site development of the proposed 

subdivision an Ascension Drive and Bel Aire Road, San 

Mateo County, California. TERRASEARCH, INC., 

hereinafter described as the Soil Engineer, should be 

consulted prior to any site work connected with site 

development to ensure compliance with these 

specifications. 1.12 The Soil Engineer should be 

notified at least two (2) working days prior to any 

site clearing or grading operations on the property in 

order to observe the stripping of surface contaminated 

materials and to coordinate the work with the Grading 

Contractor in the field. 



1.13 This item shall consist of all clearing or grubbing, 

preparation of land to be filled, installation of subdrains, 

filling of the land, spreading, compaction and control of 

the filled areas to conform with the lines, grades and 

slopes as shown on the accepted plans. The Soil Engineer is 

not responsible for determining line, grade, elevations or 

slope gradients. The property owner, or his representative, 

shall designate the person or organizations that will be 

responsible for these items of work. 
31 
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1.14 Contents of these specifications shall be 

integrated with the Soil Investigation Report of which 

they are a part; therefore, they shall not be used as a 

self-contained document. 2.1 Tests 

2.11 The standard test used to define maximum densities 

of all compaction work shall be the ASTM Test Procedure 

D1557-70. All densities shall be expressed as a relative 

compaction in terms of the maximum dry density obtained 

in the laboratory by the foregoing standard procedure. 

3.1 Clearing, Grubbing and Preparing Areas 'to Be Filled 

3.11 All trees, roots, vegetative matter and organic 

topsoil shall be removed from all structural areas. The 

depth of organic topsoil to be removed will be determined 



in the field by the Soil Engineer, but in general, will 

vary from 2 to 4 inches. 3.12 All soil deemed soft or 

unsuitable by the Soil Engineer shall be removed. Any loose 

fills and surface soil sloughs shall also be excavated. 

3.13 Any abandoned underground structures shall be 

removed from the site such as old foundations, abandoned 

pipe lines, septic tanks, and leach fields. 

3.14 The final stripping and excavation shall be approved by 
the 

o Soil Engineer during construction before further grading is 

started. 32 
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3.15 The original ground on which the fill is to be 

placed shall be plowed or scarified to at least-8 inches 

and until the surface is free from ruts, hummocks or 

uneven features which would tend to prevent uniform 

compaction by the equipment to be used. Where the slope 

ratio of the original ground is steeper than 5:1 

(horizontal to vertical), the bank shall be stepped or 

benched. At the toe of the sideslope fills, the base key 

shall be at least 12 feet in width, cut into firm 

natural ground. and sloped back into the hillside at a 



gradient of no less than 2%. Subsequent keys should be 

placed at vertical heights of no more than 10 feet and 

shall have a width of no less than 10 feet. 3.16 The 

native subgrade soils to receive fill shall be moisture 

conditioned and compacted to the requirements of 

engineered fill. 

4.1 Materials Used for Fills 

4.11 All fill material shall be approved by the Soil 

Engineer. The material shall be a soil or soil-rock mixture 

which is free from organic matter or other deleterious 

substances. The fill material within 3 feet of finished 

grade shall not contain rocks or lumps over 6 inches in 

greatest dimension and not more than 15% larger than 2-1/2 

inches. Materials from the site are suitable for use in 

fills. The Soil Engineer shall determine the • suitability 

of materials for use as engineered fill. Rocks greater than 

six (6) inches shall be placed in deep fills so that they 
are not nested and so that compaction may be achieved around 
them. 
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4.12 Should import material be required, it must be 

approved by the Soil Engineer prior to transporting it 

to the project and must meet the following requirements: 

l. Plasticity Index not to exceed 

12; 2. R-Value not less than 25; 



3. Should not contain rocks larger 

than 6 inches in maximum size; 
4. Not more than 15% passing the No. 200 sieve. 

Import material meeting the above requirements should be 

compacted to 90% of the maximum dry density obtained as 

determined by ASTM Test Procedure D1557-70. 

5.1 Placing, Spreadingand'Compacting Fill Material 

5.11 The fill materials shall be placed in uniform lifts of 

not more than 8 inches in uncompacted thickness. Each layer 

shall be spread evenly and shall be thoroughly blade mixed 

during the spreading to obtain uniformity of material in 

each layer. Before compaction begins, the fill shall be 

brought to a water content that will permit proper 

compaction by either (1) aerating the material if it is too 

wet; or (2) spraying the material with water if it is too 

dry. 

5.12 After each layer has been placed, mixed and spread evenly, 

it shall.be compacted to a relative compaction of 90% at a 

moisture content slightly above the optimum as determined by ASTM 

Test Pro' cedure D1557-70. Relative compaction is the ratio of 

the dry density of the constructed fill to the maximum determined 

by ASTM Test Procedure D1557-70. 
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5.13 Compaction shall be by sheepsfoot rollers, multiple 

pneumatic-,tired rollers or other types of acceptable 

compacting rollers. Rollers shall be of such design that 

they will be able to compact the fill to the specified 

density. Rolling shall be accomplished while the fill 

materials is within the specified moisture content-range. 

Rolling of each layer shall be continuous over its entire 

area and the roller shall make sufficient trips to ensure 

that the required density has been obtained. No ponding or 

jetting shall be permitted. 

5.14 Fill slopes shall be compacted by means of sheepsfoot 

rollers or other suitable equipment. Compacting operations 

shall be continued until the slopes are stable. While no 

appreciable amount of loose soil will be permitted on the 

slopes, compaction shall not be so dense as to prohibit 

planting. Compacting of the slopes may be done progressively 

in increments of 3 to 5 feet in fill height or after the fill 

is brought to its total height. 

5.15 Field density tests shall be made'in each compacted 

layer by the Soil Engineer in accordance with ASTM Test 

Procedure D1556-64 or ASTM Test Procedure D2922-71. When 

sheepsfoot rollers are used for compaction, the density tests 

shall be taken in the compacted material below the surface 

disturbed by the roller. When these tests indicate that the 

density of any layer of fill, or portion thereof, is below the 

required density, it shall be reworked until the required 

compaction has been obtained. 
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5.16 No soil shall be placed or compacted during periods 

of rain nor on ground-which is not drained of all free 

water. Soil which has been soaked and wetted by rain or 

other cause, shall not be compacted until completely 

drained and until the moisture content is within the 

limits hereinbefore described by the Soil Engineer. Prior 

approval by the Soil Engineer shall be obtained before 

continuing the grading operations. 

6.1 Trenches 

6.11 The utility trenches extending under the perimeter 

foundations and concrete slabs-on-grade floors shall be 

backfilled with native soils and adequately compacted. 

7.1 Subsurface Line Removal (if encountered in the field) 

7.11 The methods of removal will be designated by the Soil 

Engineer in the field depending upon the depth and location 

of the line. One of the following methods will be used. 

7.12 Remove the pipe and fill and compact the soil in the 

trench according to the applicable portions of Sections 5.1 

and 6.1. 7.13 The pipe shall be crushed in the trench. The 

trench shall then be filled and compacted according to the 

applicable portions of Sections 5.1 and 6.1. 
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7.14 Cap the ends of the line with concrete to prevent 

entrance of water.. The length of cap shall not be less 

than 5 feet. The concrete mix shall have a minimum 

shrinkage. 

7.15 Any existing wells on the project site must be buried 

and capped in accordance with the requirements of the 

County of San Mateo, Department of Public Works. The 

strength of the cap shall be at least equal to that of the 

adjacent soil. The final elevation of the top of the wall 

casing must be a minimum of 36 inches below any adjacent-

grade at the completion of any grading or filling 

operations.' In no case should any house foundation be 

placed over the capped wells. 

8.1 S1_ opes 

8.11 Fill slopes shall-be graded at gradients no steeper 

than 2:1 (horizontal to vertical). 

8.12 All fill materials on the slopes shall be compacted 

to the above specified completion requirements. Drainage 

facilities shall be constructed to prevent water from 

flowing directly over the top of all slopes, No slope 

shall be left to stand through a-winter season.without 

erosion control measures having been provided. 

' 9.1- Subdrain Installation 



9.11 Provide and install perforated-metal or plastic 

pipe, porous concrete. pipe, perforated asbestos cement, 

or bituminous 

` Project No. 4516-E 

' 12 November 1979 

Revised/15 February 1980 or as directed by the Engineer and as 

specified in Section 68 of the,.Standard Specifications, 

current edition, State of California, Department of 

Transportation, except as modified in . the following 

paragraphs. 

9.12 Clay drain tile, concrete drain tile and perforated 

clay pipe will not be permitted. Use no wyes, tees or 

other joints of these materials. 

9.13 Porous concrete pipe, perforated asbestos-cement pipe, 

or bituminous fiber pipe will not be-permitted either where 

the subgrade soils are compressible or where the depth of 

overburden soils exceeds 20 feet. In any event, use of these 

materials will be permitted only on written authorization of 

the Engineer. 

9.14 Use Type ,B filter material, unless otherwise 

permitted by written authorization of the Soil Engineer. 

Delete requirements of State Specifications for quality 

testing using Los Angeles rattler or sand equivalent tests. 

9.15 Unless directed otherwise, use pipes not less than 4-

inches in diameter for laterals up to 50 feet in length. Use 



pipes of not less then 6-inches in diameter for laterals 

greater than 50 feet in length. 

9.16 Excavate trench to width not less than one foot plus 

outside diameter of pipe, and to a gradient of not less then 

2.0%. Bed the pipe on 6 inches of filter material and install 

at such depth that 
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there is not less than 2 feet of filter material over the 
pipe or as directed by the Engineer. 

10.1 Unusual 'Cariditions 

10.11 In the event that any unusual conditions, not covered 

by the special provisions, are encountered during the 

grading operations, the Soil Engineer shall be immediately 

notified for directions. 
Sieve Size Percentage Passing 

3/4 100. 

No. 4 ..10 - 35 

No. 200 0 - 2 
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GUIDE SPECIFICATIONS FOR ROCK UNDER FLOOR 

SLABS Definition 
Graded gravel or crushed rock for use under slabs-on-grade 
shall consist of a minimum thickness of mineral aggregate 
placed in accordance with these specifications and in con-
formity with the dimensions shown on the plans. The 
minimum thickness is specified in the accompanying report. 

Material 

The mineral aggregate shall consist of broken stone, 
crushed,. or uncrushed gravel, quarry waste or a combination 
thereof. The aggretate shall be free from adobe, vegetable 
matter, loam, volcanic tuff, and other deleterious 
substances. It shall be of such quality that the absorption 
o£ water in a saturated dry condition does not exceed 3% of 
the oven dry weight of the sample. 

Grading 

The mineral aggregate shall be of such size that the 
percentage composition by dry weight, as determined by 
laboratory sieves (U.S. Sieves)*, will conform to the 
following grading: 

Placing 

Subgrade,upon which gravel or crushed rock is to be placed, 
shall be prepared as outlined in the accompanying Soil 
Report. 
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I. INTRODUCTION 

 

This report presents the results of our feasibility level 

geotechnical investigation for the property of about 12 acres 

located on the northeast corner of Ascension Drive and Bel Aire 

Road in San Mateo, California. Location of the site is shown on 

Figure 1, "Location and Geologic Map". The site is proposed for 

a townhouse development consisting of two-story, wood-frame 

structures with related driveways, and an access street. The 

property has previously been graded. Essentially, the present 

grading plans are to flatten most of the existing cut slopes, 

remove eroded colluvial ("infilling") material and replace with 

large rock and filter cloth, and excavate for street and 

building pads. 

The purpose of this investigation was to develop data to 

assist in determining the feasibility of the project, and to 

make recommendations for geotechnical exploration required for 

design and construction of the proposed project. Our scope 

consisted of site reconnaissances, study of aerial photographs, 

geologic mapping, and a review of published and unpublished data 

contained in our files and listed in the bibliography.

 Subsurface exploration was not performed, however, previous 

exploration data was reviewed including that obtained by 

Leighton and Associates (October 27, 1977) and Terrasearch, Inc. 

(November, 1977). 

We performed the investigation for Whitecliff Homes, San 

Mateo, California. The civil engineer is Brian-Kangas-Foulk & 

Associates of Redwood City, California. 
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II. SITE CONDITIONS 

The project site is an irregular, generally square-shaped 

parcel of land. It is in a residential area of single family 

homes. Within the site boundary is a water tank on top of the 

hill, which is the only man-made structure on the site. 

The site is situated in a hilly area. Surface elevation of 

the site ranges from approximately 410 to 610 feet above mean 

sea level. Existing natural slopes range from.nearly flat on top 

of the ridge to 1.5 to 1 (horizontal to vertical) on the flanks, 

most being between 2 to 1 and 3 to 1. Drainage is down the 

slopes in a southwesterly direction to Polhemus Creek. 

Vegetation is generally sparse, consisting of grasses, some 

brush, and a few trees. A small eucalyptus grove is on the 

southeast side of the site and pines have been planted around 

the water tank. 

The site has previously been graded, assumedly about 20 

years ago. Grading consisted of excavating into the side of the 

hill for construction of Ascension Drive and Bel Aire Road. The 

cut slopes were made at 1.5 to 1 with 8-foot wide benches spaced 

at 30-foot vertical intervals. These benches generally parallel 

the street. Surface runoff water from the benches has eroded 

deeply (locally 10 feet plus) into the unconsolidated colluvial 

materials exposed on the cut slopes and benches. Erosion into 

the underlying Franciscan Formation bedrock has been minor. 

A small abandoned quarry is located in the outcrop of hard 

sandstone northeast of the water tank. It appears that only a 

few yards of material were removed several years ago. 
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of the planned structures. Borcherdt, et al, 1975, developed a 

map showing maximum earthquake intensity predicted on a regional 

scale which has five intensity grades (San Francisco Scale): A - 

very violent, B - violent, C - very strong, D - strong, and E - 

weak. The project site is within grade "C" on this map. During 

the 18 April 1906 earthquake, the site probably experienced an 

intensity of VIII on the Modified Mercalli Intensity Scale 

(Nason, 1980). 
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IV. SITE GEOLOGY 

 

The property is underlain by bedrock consisting mainly of 

sandstone and some greenstone of the Franciscan Formation. 

'typically the sandstone is fine-grained to medium-grained, 

brown, highly-to moderately weathered, moderately hard, and 

closely fractured. However, local areas of both slightly 

weathered, hard rock and completely weathered, soft rock are 

also present. The greenstone ranges from brown, highly 

weathered, slightly hard, extremely fractured rock to a. gray, 

slightly weathered, hard, moderately fractured rock. 

Locally the bedrock is masked by unconsolidated deposits of 

colluvium and artificial-fill. The colluvium is unconsolidated 

material that has undergone some downslope movement. It is a 

brown sand, silt, and clay mixture containing scattered angular 

gravel fragments of sandstone and greenstone. Generally it has 1 

to 2 feet of gray clayey topsoil developed on the surface. Depth 

of the colluvium is estimated to range from 1 to 15 feet, and 

averages about 5 feet. 

Geologic structures observed at the site consist of two 

shear zones and fractures in the bedrock. Both shears contain 

gouge, slickensides, and highly polished rock fragments. 

Fractures and joints in the bedrock are typically closely spaced 

and at random orientation. Bedding is not well developed in most 

places, but where observed it generally dips northeast at a low 

angle into the hill. 

Slope stability at the site is generally good, particularly 

as related to large landslides. The site is in an area in which 

natural soil and bedrock are designated as low and moderate in 

susceptibility to landsliding, according to Brabb, et al, 1972.. 

Minor land- 
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slides, slumps, and erosion have occurred at the site and 

are shown on Figure l. The small landslide along Bel Aire Road 

has occurred in colluvium cut at a slope of 1.5 to 1. East of 

the water tank is a small landslide in the colluvium started by 

gullying into which slumping has occurred. No landslides 

involving bedrock were observed, although the rock along the 

streets was cut at 1.5 to l slopes. Major rill erosion and 

gullying has occurred in the cuts made in the colluvium but has 

only penetrated a maximum of about 3 feet into the completely 

weathered,-soft sandstone bedrock. Essentially, no erosion has-

occurred in the less weathered rock.  

The depth to the groundwater table is not known, but it is 

expected to be relatively deep, reflect the surface topography, 

and to fluctuate with precipitation. Local seeps and springs 

were mapped at a few locations in the lower part- of the cut' 

slope. This seepage is believed to-be mainly perched water 

flowing from the colluvium at the contact with the less 

permeable bedrock, or from fractures 

in the bedrock- a few feet below the contact. Another 

area of seepages --(seasonal?) occurs near. the center. of the 

north property line.. Significant quantities of groundwater are 

not expected to be encountered during the proposed excavation.. 

There are no known economic mineral deposits within the 

property (Bailey and Harden, 1975). A small amount (estimated 

10-20 cubic yards) of rock was previously quarried. 

Excavations up to 30-feet deep are proposed for the grading 

of the site. Leighton and Associates (October 2.7, 1977) 

discussed their seismic refraction survey and rippability 

characteristics of 
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the bedrock. They concluded the sandstone is rippable to depths 

of 70± feet using a Caterpillar D8 or D9 with single shank 

ripper. We are in general agreement with these findings but 

local zones of hard, nearly massive bedrock -may occur that 

could require the use of a pavement breaker or light blasting, 

particularly in utility trench excavations. One such zone of 

hard rock is the old quarry site. 
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V. DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 

 

We conclude that, from a geotechnical engineering 

standpoint, the site is suitable for the proposed development 

provided the recommendations presented in this report are 

followed. The soilrelated aspects of the project and site are 

discussed below.  

 

A. Geotechnical Hazards 

 

Potential geotechnical hazards which might have an impact 

on the project site include: ground shaking, slope instability, 

erosion, and ground settlement. These potential hazards and 

mitigation measures are discussed below in decreasing order of 

probable effect on the site, based on our investigation. 

1. Ground Shaking 

Seismically-induced ground shaking at the site is predicted 

to be very strong in the event of a major earthquake, 

particularly on the San Andreas Fault. Accordingly, 

structures should be designed for very strong ground 

shaking. 

2. Slope Instability 

Slope instability in the form of shallow landslides. and 

slumping in the colluvial material has occurred at the site. No 

slides have developed in the bedrock although existing cut 

slopes are 1.5 to 1. Plans are to regrade the existing cut slope 

along Bel Aire Road, and the lower two benches along Ascension 

Drive, to 1.7 to 1 slope with 8-foot wide benches at 30-foot 

vertical intervals. This will essentially excavate all of the 

presently eroded colluvial material and increase the stability 

of the bedrock slope. The slope 
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along Ascension Drive,. above the second bench, is presently 

stable at 1.5 to 1 except for locally eroded colluvial areas 

which should be excavated and rebuilt to the existing 1.5 to 1 

slope using large rock placed on filter cloth. New cuts made in 

the completely and highly weathered bedrock should be at 2 to 1 

slopes. Cuts should be stable at 1.5 to l slopes in the less 

weathered sandstone near the old quarry. Cuts in the colluvium 

should be no steeper than 2 to 1. 3. Erosion 

Erosion of the colluvial material is a serious problem at 

the site. Careful attention to the surface water drainage by 

flattening the gradient of the benches and piping the water 

between benches should eliminate most of the problem. Water 

should not be allowed to flow uncontrolled over slopes. Slopes 

should be planted and maintained with drought-resistant 

vegetation. 

 

4. Ground Settlement 

 

Ground settlement is not considered a problem because all 

structural foundations should be placed on firm, natural 

materials or well-compacted soil. 

 

B. Grading 

 

Site grading, as presently planned, will consist primarily 

of excavation with relatively small areas of engineered fill. 

Most of the excavation can be performed using heavy 

construction equipment such as a Caterpillar D8 or D9 with 

single shank ripper. Local zones of hard rock, particularly in 

utility trenches, may require use of a pavement breaker or light 

blasting. Cut slopes should be inclined as previously discussed 

under "Slope Instability". 
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Engineered fills of two types are presently planned. One 

type is the backfilling of gullies and eroded areas on existing 

slopes of 2 to 1 or flatter by using the stronger, on-site, 

excavated sandstone. A subdrain should be installed and the fill 

compacted to 95% relative compaction, ASTM D 1557-70. The other 

type is the backfilling of eroded areas on existing cut slopes 

of 1.5 to 1 using filter cloth and large rock. Both types of 

fills should be keyed into the side hill and all unsuitable 

material excavated. 

 

C. Foundations 

 

Spread footings or drilled, cast-in-place-concrete piers 

will provide satisfactory foundation support. On flat pads, 

spread footings bottomed at code depth will probably be more 

economical. On and near slopes, deepened spread footings with 

tie beams could be used, but piers would probably be more 

economical. In particular, piers will probably be more 

economical in the area of potentially compressible colluvium, in 

the northeast portion of the property as reported by Leighton 

and Associates, October 27, 1977. 

 

D Retaining Walls 

 

Retaining walls may be required locally to support cuts, 

minor fills, and landscaping. Walls should be backdrained to 

prevent. hydrostatic pressure buildup, and should be drained to 

a suitable discharge location. 
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E. Erosion Control 

 

Drought resistant vegetation established by hydromulching, 

or controlled irrigated landscaping, will help in the control 

or-erosion of soil and weathered rock slopes. Less weathered, 

hard rock slopes should not experience significant erosion. 
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VI. RECOMMENDED DESIGN LEVEL INVESTIGATIONS 

 

When the project planning reaches an appropriate stage, a 

design-level geotechnical investigation should be performed to- 

confirm the applicability of the above findings and to develop 

detail grading recommendations, foundation design criteria, and 

other geotechnical data.. The investigation should give 

consideration to the following items: 

 

• Drilling and sampling of the materials at the site; both 
the colluvium and the sandstone. This will further estab-
lish depth and extent of colluvium, indicate physical pro-
perties and conditions of the materials, and provide 
samples for laboratory testing. At least two borings should 
be drilled in the sandstone adjacent to the high cut 
slopes. This drilling program may have to be expanded to 
determine that sufficient high quality rocky sandstone is 
present for backfilling eroded areas and gullies. 

 
• Laboratory testing of selected samples to provide strength 

data for both slope analysis and foundation design. 
Performing detailed slope stability analysis for cuts and 
fills. 

 
• Preparing geologic cross sections at various locations on 

the site. 
 

• Mapping geologic fractures in detail for use in slope sta-
bility analysis. 
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VII. LIMITATIONS AND UNIFORMITY OF CONDITIONS 

 

This feasibility investigation was performed in accordance 

with present geotechnical engineering standards applicable to 

this project. In our opinion, the scope of services adequately 

support the conclusions and recommendations herein. The findings 

are valid now, but should not be relied upon after two years 

without our review. Additional investigations are necessary 

before final design and construction. 

The recommendations of this report are based upon the 

assumption that the subsurface conditions do not deviate from 

those interpreted from the surface and subsurface data of this 

investigation. The recommendations of this report are intended 

for the site described only and must not be extended to adjacent 

areas. 
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GEOTECHNICAL AND ENGINEERING GEOLOGIC INVESTIGATION  
PROPOSED ASCENSION HEIGHTS SUBDIVISION  

SAN MATEO COUNTY, CALIFORNIA 
 

INTRODUCTION . 

This report covers our investigation of the soil and bedrock  
conditions that occur at the site of the proposed 14.5 acre  
residential development located adjacent to Ascension Drive and Bel  
Aire Road, near San Mateo, in unincorporated San Mateo County,  
California. The location of the site is shown on the Site Location  
Map, included as Figure 1 of this report. The regional geologic  
setting is illustrated on Figure 2. An overview of the planned  
development, including the location of test borings from a previous  
study and test borings and exploration pits associated with this  
study, is included on the attached Site Plan/Engineering Geology  
Map, Figure 3A. Ground surface profiles showing subsurface geologic  
features are shown on Figure 3B. 
 
The purpose of our study was to evaluate the soil and bedrock  
conditions that occur at the site, and to provide recommendations  
and design criteria pertaining to building foundations, site grading,  
retaining walls, drainage, erosion, and other items that relate to the  
site soil and geologic conditions. 
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DESCRIPTION OF PROJECT 

The hillside project site is located along the sides of a knoll and is s  
currently unimproved with the exception of a large cylindrical water  
tank, which is owned by the California Water Service and a paved  
road that services the tank. We understand' that future development  
plans will call for the construction of about 25 building lots that  
will eventually be improved with single-family dwellings. Access to  
the subdivision will be from Ascension Drive as shown on Figure 3A.  
The roadway leading to the water tank is to be abandoned, and  
access to the 0.52 acre Water Service property will be from a new  
driveway to the east of the tank as shown on Figure 3A. 
 
Current plans call for excavating on the order of 93,000 cubic yards  
of soil and bedrock and the placement of about 7000 cubic yards o f  
engineered fill. Thus on the order of 86,000 cubic yards of material  
will be removed from the site. The project will also feature  
improvement of site drainage and the repair of previous erosional  
features along existing cut slopes associated with the original  
development of Ascension Drive and Bel Aire Road, between 1955  
and 1961. 
 

SCOPE OF SERVICES 
 
Our study included: 
 
1. Detailed site inspections by our geotechnical and engineering  
geologic personnel and mapping of site features; 
 
2. A review of about a dozen files for other projects our firm has  
completed in the site vicinity, including nearby projects on  
Ascension Drive, Bel Aire Road and Valley View Court; 
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3. The review of a previous soil investigation on the subject  
property prepared by Terrasearch, Inc. in 1979. The report  
included the logs of 8 test borings which are appended to this  
report. We also reviewed a subsequent 1981 feasibility  
geotechnical investigation (no additional subsurface  
information) by R.C. Harlan and Associates; 
 
4. The review of Tentative Subdivision Map Preliminary Grading  
and Drainage Plan, prepared by Lea & Sung Engineering, Inc.,  
dated August 23, 2002; 
 
5. Discussions with representatives of Lea & Sung Engineering,  
meeting with representatives of Lea & Sung, San Mateo County,  
and neighborhood groups; 
 
6. A review of available published geologic maps and literature; 
7. Stereoscopic examination of aerial photographs taken between  
1946 and 2000; 
 
8. The excavation of 19 exploratory test borings excavated with  
various types of drilling and sampling equipment; 
 
9. The recovery of samples from the borings, and the performance  
of a variety of engineering tests upon the various soil and  
bedrock layers encountered; 
 
10. The excavation of 16 test pits utilizing a track-mounted  
backhoe, and geologic logging of the materials exposed in the  
pits; 
 
11. The performance of geotechnical engineering analysis utilizing  
the above items; and, 

http://inc.in/
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12. The preparation of this report. 
 

FIELD INVESTIGATION AND LABORATORY TESTS 
 
In order to evaluate the geotechnical engineering characteristics of  
the soil and bedrock layers which underlie the site, 19 borings were  
drilled at the approximate locations indicated on the attached Site  
Plan/Engineering Geology Map, Figure 3A. The borings were drilled  
under the supervision of our staff geologist and geotechnical  
engineer during November and December 2002, with track-mounted,  
portable "Minuteman", and hand augering equipment. Relatively  
undisturbed samples were recovered from the borings at selected  
intervals with free-falling, 70- to 140-pound hammers (with 30 
inch drops) and a hydraulic hammer advancing modified California  
drive and standard penetration samplers 18 inches into the  
subsurface soil and rock layers. 
 
As the borings were excavated, logs of the materials encountered  
were prepared based upon an inspection of the recovered samples  
and auger cuttings. The final boring logs, as presented on the  
attached Figures 4 through 22, are based upon the field logs with  
occasional modifications made upon further laboratory examinations  
of the recovered samples and laboratory test results. 
 
Laboratory tests performed included the determinations of moisture  
content, dry density and unconfined compressive strength of  
selected samples. The results of these tests, along with the  
resistance to penetration of the sampler, are listed opposite the  
corresponding sample location on the final boring logs, Figures 4  
through 22. 
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We also logged the excavation of 16 test pits that were made with a  
backhoe. Logs of the test pits are included on the attached Figures  
23 through 38. The approximate locations of the test pits are  
included on Figure 3A. 
 
In addition, we performed a plasticity index test upon a  
representative sample of the near surface soils. The results of this  
test, which is useful in evaluating the shrink-swell characteristics  
of the material tested, are included on the attached Figure 39. 
 

SITE CONDITIONS 
 
The hillside property is located along an elongated knoll; the primary  
axis of the knoll is in a southeast/northwest direction. A water  
tank is located at the top of the knoll and the lands around the tank  
are owned by California Water Service, and are not a part of the  
proposed subdivision. The topography in the areas to be developed  
slopes generally downward from the water tank pad at an average  
inclination that is on the order of 2 horizontal to 1 vertical. The  
upper portions of the site are more gently sloping than the downhill  
areas, especially along the existing benched cut slopes along  
Ascension Drive and Bel Aire Road, which slope at an average of 1.9  
horizontal to 1 vertical above Ascension Drive and 1.6 horizontal to  
1 vertical above Bel Aire Road.  The maximum site elevation  is 
approximately 714 feet, at the base of the water tank. The lowest  
elevation is approximately 502 feet,  at the intersection of  
Ascension Drive and Bel Aire Road. 
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The property is covered with a growth of seasonal grass and bushes,  
along with scattered pines and a prominent grove of eucalyptus  
trees. An access road leading to the water tank from Bel Aire Road  
is paved, and a few unpaved roadways and trails exist along the  
uphill portion of the property. The water tank access road  
reportedly overlies one of two buried water lines feeding or leading  
from the tank. The other line is located along a utility easement on  
the northeast-facing slope of the knoll. 
 
Extensive soil erosion has occurred on portions of the site. There  
are four primary areas where erosion has affected the existing  
cut/benched slopes above Ascension Drive and Bel Aire Road. These  
areas are shown on Figure 3A. These areas are almost entirely  
located within the areas of earlier excavated cuts, or originate  
along abandoned bulldozer tracks located at higher elevations. Areas  
of erosion occur broadly along the excavated slope cuts, and below  
or along surface drainage channels. One relatively small, additional,  
area of erosion is located along the southeastern slope, below the  
water tank. This area appears to be a natural slope. The erosion  
reportedly occurred following a sudden large volume release from  
the water tank in the 1960s. It is not apparent on the 1961 aerial  
photos, but appears fresh on 1969 photos (see discussion of air  
photos in subsequent section of this report). 
 
A small abandoned rock quarry is located southeast of the water  
tank. A few yards of rock was removed from this location at some  
time in the past. 
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SOIL AND BEDROCK CONDITIONS 

The surface soil conditions encountered at the site consisted  
generally of a thin layer of brown to tan brown sandy to silty clay  
(colluvium/residual soil). This material was commonly less than 3  
feet thick, and tested very low in expansion potential (Figure 39).  
The surface soil was primarily underlain by dense to very dense tan  
to yellow brown sandstone bedrock. It should be noted that the  
sandstone encountered in our exploratory borings and pits generally  
became less weathered, and thus stronger and more cemented with  
depth. It should also be noted that none of the borings or test pits  
encountered shale or sheared rocks, which have been mapped  
elsewhere in the area. (As will be discussed in the "geology"  
section of this report, it is our opinion that the site is primarily  
underlain by Franciscan sandstone). 
 
The sandstone was commonly fractured at shallow depth. - Fracture  
orientations were variable, with no prominent out of slope  
fracturing. The fractures were observed at the ground surface  
within the slope cuts, and within test pits, although decreasing is n  
number with depth. We did not observe indications of bedding within  
test pits or surficial rock exposures. 
 
Groundwater was not encountered in any of the borings at the time  
of drilling. Groundwater levels, however, tend to fluctuate  
seasonally, and could rise to the depths explored in the future.  
Shallow, seasonal "perched" groundwater sometimes occurs in the  
topsoil layer when the soil is underlain by dense, less pervious,  
bedrock. We observed groundwater seepage from the base o f  
weathered rock and above the less pervious rock along Ascension  
Drive. 
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For a more complete description of the soil and bedrock layers  
encountered in the borings and test pits, refer to the Boring and Test  
Pit Logs, included as Figures 4 through 38. 
 

REGIONAL GEOLOGIC SETTING 
 
The site is located within the central region of the Coast Ranges  
Geomorphic Province, which extends from the Oregon border south t o  
the Transverse Ranges. The general topography is characterized by 
subparallel, northwest trending mountain ranges and intervening valleys. 
The region has undergone a complex geologic history o f 
sedimentation, volcanic activity, folding, faulting, uplift and erosion. The 
relatively flat-lying, alluviated San Francisco Bay Plain is situated to the 
east of the site; the uplifted Santa Cruz Mountains are located to the west 
of the site. 
 
Based on Pampeyan (1981, 1994), the general site vicinity is mapped  
to be underlain by Cretaceous age Franciscan Complex Rocks (Figure  
2, Regional Geology Map). These rocks in the site vicinity are  
primarily shale, chert, sandstone and greenstone. These rocks are  
commonly sheared and distorted by past tectonic activity. Based on  
the geologic references, the site is underlain by the Franciscan  
"Sheared Rock" unit (often referred to as Franciscan "Melange"),  
described as predominantly sheared shale, siltstone and graywacke  
 
sandstone, containing various inclusions of other Franciscan rock  
types. The bedrock is overlain by younger unconsolidated residual  
and colluvial soil deposits. The unit commonly erodes to  
"badlands-type" topography. 
Pampeyan does not identify definitive bedding, shears, faults or  
landslides in the immediate vicinity. 
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SITE GEOLOGY 
 
The site has been mapped to be underlain by Franciscan Complex  
"Sheared Rocks", which on a regional basis primarily consists o f  
sheared shale, siltstone and sandstone. Based on our geologic  
mapping, the site is primarily underlain by generally dense to very  
dense sandstone. 
 
There are no indications of extensive shearing, although two shear  
zones are noted by R.C. Harlan and Associates (1981). The locations  
are not identified within the Harlan report, although they are  
possibly shown on a site plan which is absent from the report copy  
supplied to our office. 
 
There are no indications of deep-seated soil or bedrock landsliding  
at the site. Shallow soil slumps appear on pre-development air  
photos, but are of limited extent, and were largely removed by the  
late 1950s site grading. A relatively broad, shallow bowl-shaped  
area occurs on the southwest slope (see Figure 3A). We placed test  
pits and exploratory borings within this area, and observed shallow  
bedrock within a few feet of the ground surface, and no indications  
of landsliding. 
 
There are no indications on the air photos or during our geologic  
mapping of debris flow scars or deposits. 
The soil on the northeast facing slope is relatively richer in clay and  
silt than elsewhere on the property. This has resulted in a thicker  
soil horizon and increased water content within the soil. 
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As noted elsewhere in this report, extensive soil erosion and  
gullying has occurred above Ascension Drive and Bel Aire Road.  
Gullies approach 10 feet in depth, although most erosion is on the  
order of 2 to 3 feet deep. The erosion has occurred in residual soil  
and in highly weathered sandstone. The deepest gullies are  
primarily located within former bulldozer tracks and where benches  
and v-ditches discharge. Some areas of erosion, particularly along  
the eastern area of the southeast slope above Ascension Drive,  
appear to have developed in conjunction with shallow soil slumping  
on the order of one to two feet in depth. 
 
There are no surface features that are indicative of active faulting  
at the site. The site does not lie within a State of California  
Earthquake Fault Zone (CDMG, 1974). The closest mapped active  
fault to the site is the San Andreas located approximately 1.1 miles  
(1.75 kilometers) to the southwest. The San Andreas, and numerous  
other active and potentially active Bay Area faults, are capable of  
producing moderate to major earthquakes that could cause severe  
ground shaking at the subject site in the future. This hazard is  
shared in some degree by all land and structures in the San Francisco  
Bay Area. 
 
We conducted a portion of our field investigation shortly following a  
rainfall period of approximately 2 days with precipitation on the  
order to 2 to 3 inches. We observed active seepage of water from  
the toe of the cut slope adjacent to Ascension Drive and from the  
base of the weathered rock horizon (overlying less weathered rock)  
1 to 2 feet below the ground surface. It appears that the erosion  
occurs primarily within this zone, and that groundwater, except  
possibly as relatively slow seepage, does not penetrate to greater  
depth. 
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AIR PHOTO INTERPRETATION 
 
We interpreted 9 sets of air photo stereo pairs, taken from 1946  
through 2000. The specific photo pairs are listed in the References  
section of this report, which includes specific dates and scales. The  
photos provided a clear indication of the pre- and post-grading  
conditions of the site. 
 
1946 
 
The 1946 images pre-date grading in the vicinity.  Although few of  
the existing cultural features, including the water tank, are present,  
the site location is easily discerned. Polhemus Road is the only road  
in the site vicinity. Random cattle paths and jeep tracks are located  
across the site and surrounding area. The site is a prominent  
isolated hill with a steep slope to the southwest and northwest, and  
lesser slopes in the other directions. 
 
The slope is relatively uniform from the top of the hill to the  
current Ascension Drive location. The lower half of this slope  
exhibits apparent shallow soil slumping. The overall appearance o f  
the site is of relatively shallow soil, with indications of near 
surface bedrock. There is a broad swale from near the crest of the  
hill down towards Ascension Drive (see Figure 3A). There are no  
indications of deep-seated landsliding or soil movement within this  
area or on other portions of the site. However, slopes below  
Ascension Drive (southwest of the site) are hummocky and have the  
appearance of landslides (landslides have occurred on these off-site  
slopes in recent years). 
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1955 
 
The 1955 images pre-date the extensive subsequent grading in the  
site vicinity. Parrott Drive and adjacent residences have been  
constructed. There are erosion gullies on the slopes below  
Ascension Drive, off-site, but none on the site. This suggests a  
thicker soil profile downslope of the site. 
 
1961  
 
Ascension Drive and Bel Aire Road have been constructed,in  
conjunction with grading of the on-site slopes above the roads.  
Narrow benches have been constructed on the cuts, with v-ditches  
along the benches. Several ditches and equipment tracks are visible;  
these subsequently are the locations of soil erosion gullies. 
 
1969 
 
Extensive soil rill erosion is apparent on much of the cut faces.  
Current (2002), deep erosion gullies are located within or  
immediately below the dozer trails noted in the 1961 imagery.  
There is no significant erosion on natural (ungraded) slopes within  
the site, with the exception of one area southeast of the tank. This  
is the area of the reported earlier water release from the tank, although 
there is no apparent continuation of the erosion upslope to the tank in 
the 1969 images. 
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1975-2000 
 
The site is effectively unchanged during this 25 year period.  
Vegetation matures over the years, but there are no indications o f  
landsliding or additional significant erosion areas. The previously  
noted erosion continues to be evident and on-going, with some areas  
remaining barren of vegetation. 
 

CONCLUSIONS 
 
Based upon our study, it is our opinion that the project can be  
developed as planned, provided that the recommendations contained  
within this report are followed. Our subsurface exploration program,  
coupled with our geologic mapping, laboratory testing, and research  
indicate that the site is typically composed of very dense sandstone  
bedrock. The site topography is in the shape of a resistant knoll  
which reflects the dense and resistant nature of the bedrock. Such  
material will support the proposed improvements with minimal  
settlement. 
 
We did not observe any evidence of deep seated previous slope  
instability, and, in our opinion, the risk of future deep seated  
landsliding is low. In fact, the planned removal of material from the  
top of the site, along with a significant reduction in the amount o f  
water that will seep into the ground during rainfall (due to paved  
surfaces,roofs,and area drains that will collect water) will significantly 
increase the factor of safety of the hillside with respect to slope 
stability. A primary geotechnical consideration will involve repairing the 
existing erosional features, and improving site drainage in these areas. 
We have provided recommendations for such repair and drainage 
improvements in this report. 
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RECOMMENDATIONS 
 
The following recommendations are contingent upon our firm being  
retained to review the development plans and to observe the  
geotechnical aspects of construction. 
 
A. Grading
 
All grading should be performed under the observation of a representative 
from our firm and in accordance with the attached "Guide Specifications 
for Engineered Fill". Prior to the commencement of grading, the areas to 
be graded should be stripped to remove all grass, weeds, and other 
deleterious materials. In addition, brush and trees should be removed, 
along with their root systems. In areas to receive fill where trees are 
removed, it will be necessary to carefully backfill the stump excavations 
with engineered fill. 
 
After the site has been stripped to our satisfaction, a key should be 
excavated at the toe of any planned fill slope. Actual key widths should be 
determined when grading commences, as it will slightly depending upon 
the width of the compaction equipment Generally, a 12 to 15 foot wide 
key will accommodate compaction equipment. Fill can then be brought 
into the key in thin lifts, moistened or aerated as required, mixed, and 
compacted. All fills should be compacted to a minimum degree of 
compaction of 95 percent based upon ASTM D1557, latest revision. 
 
As the level of the fill rises, horizontal benches should be excavated  
into the hillside, so that a strong bond is maintained between the  
newly placed engineered fill and strong rock. 
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The downhill side of the key excavation should have a minimum depth of 
18 inches into strong bedrock. This will probably require that the keyways 
have overall depths on the order of 2 to 3 feet measured at the 
downslope edge of the key. All horizontal benches should remove the 
surface soil and extend into strong residual soil or dense bedrock as 
approved by our representative. The maximum finished fill slope 
inclination should not exceed 2 horizontal to 1 vertical (with the exception 
of areas where geogrid slope reinforcing material is used. In these areas 
steeper slopes may be considered). All fill slopes should be somewhat 
overbuilt and then trimmed to expose strong compacted soil. Any cut 
slopes should also not exceed 1 1/2 horizontal to 1 vertical in bedrock, 
and the upper portion of cuts where any soil is exposed should be 
trimmed to 2 horizontal to 1 vertical in the upper 2 feet. All  
be inspected by our engineering geologist. If bedding or joint planes are 
encountered in the additional recommendations may be necessary. 
 
It may be necessary to place subdrainage beneath fills that have a 
thickness greater than 4 feet, or in areas where seepages are 
encountered. All subsurface drainage should be constructed in n 
accordance with the attached "Guide Specifications for Subsurface 
Drains". 
 
The dense nature of the sandstone bedrock will require heavy grading 
equipment to successfully excavate. As noted, the density and 
cementation of the bedrock was found to increase with depth. 
 
The above recommendations are illustrated in profile view on the 
attached Figure 40. 
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B. Repair of Erosional Features 

 
As noted, several areas of erosion have occurred on the existing steep 
cut slopes above Bel Aire and Ascension Drive. There are a number of 
options that may be considered to stabilize these erosion features. The 
borings that we excavated in these areas encountered very strong, 
resistant sandstone bedrock at relatively shallow depths and this rock 
may be used as a "foundation" for various repair options. 
 
One option would involve excavation and removal of the material 
affected by erosion (in areas where the topography allows a cut t o 
"daylight" at acceptable inclinations). This option could be considered in 
the prominent gully above the Bel Aire/Ascension intersection. 
 
Another option would involve excavation of a "keyway" at the base of 
the slope in the erosion areas (or in some cases where resistant rock is 
exposed at the base of the erosion area). The slope could then be 
rebuilt with compacted and drained engineered fill with a geogrid to 
allow slope reconstruction at a steep inclination (The manufacturer's 
specifications could be used to design grid type and grid spacing for 
various finished slope inclinations). We have included a typical detail 
for slope reconstruction utilizing geogrid on the attached Figure 41. 
 
A third option would involve construction of structural retaining walls or 
terrace walls in the erosion areas. Consideration could be given to 
constructing a wall at the top of the eroded area and then trimming the 
erosional features away from below the wall. 
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Whatever options are chosen, it is essential that the finished slopes be 
planted with erosion resistant vegetation (and lined with a jute type 
mesh). Improvement of surface drainage above the repair areas and 
subsurface drainage (if regrading takes place) is important. 
 
C. Foundations
 
In our opinion, the proposed residences may be constructed upon 
drilled, cast-in-place, reinforced concrete pier and grade beam 
foundations, or spread footings, whichever proves appropriate for the 
minimum depth criteria presented below.  The chosen foundation 
system should anchor the proposed structures into strong bedrock. 
Based upon our current understanding of the project, we anticipate 
that spread footings may be best suited for the uphill lots with drilled 
piers on the downhill lots. 
 
C1. Drilled Piers
 
The bedrock at the site is very dense and drilling equipment capable of 
drilling through hard rock should be used. Drilled piers should be 
designed on the basis of a skin friction value of 500 psf beginning at 
the top of supporting material. In this case, the top of supporting 
material should be assumed to begin at a depth of 2 feet, 1 foot below 
the top of bedrock, or as defined by the "Rule of Ten" criteria illustrated 
below, whichever is deeper. The depth may be modified by our 
representative during construction, especially if very dense bedrock 
areas are encountered. 
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DRILLED PIER FOUNDATIONS 

Depth to top of supporting soil 

Minimum depth into  
supporting soil as  
determined by project  
structural engineer 

 

 

Pier depths should be based upon actual design loads at each pier 
location. However, as a minimum, the piers should extend 6 feet below 
the top of supporting material. Therefore, it is anticipated that average 
pier depths will be on the order of 8 to 11 feet below existing grades. 
 
In addition to vertical loading, the piers should be designed to resist a 
horizontal "creep" load equal to a fluid weighing 50 pounds per cubic 
foot, which should be projected over 2 1/2 pier diameters. This lateral 
load should be designed to extend to a depth of 2 feet below finished 
grade. The piers can resist the lateral load through a passive resistance 
of 350 pounds per cubic foot, projected over 2 pier diameters. The 
passive value begins at the top of supporting material, as defined 
above. The creep load will not apply in areas that the upper few feet of 
soil has been excavated, or in areas that piers are to extend through 
engineered fill, as any weak surface soil will have been removed. It is 
suggested that the structural engineer contact us during the design 
phase, so that a specific lateral load criteria can be developed for each 
pier location. 
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Reinforcing for the piers should be determined by the structural 
engineer based upon anticipated loading. 
 
C2. Spread Footings

Spread footings may be used if the footings extend to a minimum  
depth of 18 inches, 12 inches into strong bedrock, or as illustrated  
by the "Rule of Ten" criteria presented below, whichever is deeper.  
The "Rule of Ten" takes into account the reduction in bearing  
capacity that shallow foundations experience when located on o r  
near sloping terrain. 
 

SPREAD FOOTING FOUNDATIONS 

At the recommended minimum depth the footings can be designed for  
an allowable bearing pressure of 3000 psf for dead loads and 3250  
for dead plus live loads. This value may be increased by 33 per cent  
to account for all loads, including wind and seismic. 
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D. Seismic Design Parameters 

The State of California has adopted the 1997 Uniform Building Code (UBC) 
and 2001 California Building Code (CBC) with respect to seismic design 
considerations.  Due to the very dense nature of the bedrock encountered 
during our study, it is our opinion that the site may be classified as "SB" 
(Rock Profile) for the purpose of structural engineering and as defined in 
Section 1636 of the 1997 UBC and 2001 CBC. 
The site, as well as the entire Bay Area, is located within Seismic Zone 4. 
Thus, a Seismic Zone Factor, Z, of 0.40 applies to the site. From Tables 16-Q 
and 16-R of the 1997 UBC and 2001 CBC, Seismic Coefficients "Ca" and "Cv" 
of 0.40Na and 0.40Nv, respectively, can be used for a Seismic Zone Factor, 
Z, of 0.40 and a soil profile of "SB”. 
 
The International Conference of Building Officials (ICBO) published a set of 
maps titled "Maps of Known Active Fault Near-Source Zones in California and 
Adjacent Portions of Nevada" that are to be used in conjunction with the 
above-referenced UBC. Based upon these maps, the San Andreas Fault, 
which is located about 1.75 kilometers to the southwest, is considered a 
Seismic Source Type A. Thus, Tables 1 6S and 16-T of the 1997 UBC and 
2001 CBC can be used to determine Near-Source Factors "Na" and "Nv" 
based upon the above information. A Near-Source Factor "Na" of 1.5 and a 
Near Source Factor "Nv" of 2.0 can be used in the design. 
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E. Retaining Walls 

Retaining walls should be constructed upon foundations designed in 
accordance with Section B above. All retaining walls should be designed to 
resist the active equivalent fluid pressures tabulated below. 

WALL BACKSLOPE 
INCLINATION (H:V)

EQUIVALENT FLUID 
PRESSURE (pcf)

Level 35 
4h:1v 40 
3h:1v 45 

2h:1v 50 

When walls are to be rigidly restrained from rotation, a uniform surcharge 
pressure of 75 psf should be added to the design values. Interpolation can 
be used to determine pressures for intermediate inclinations. 

Passive resistance can begin at the top of supporting material, as defined 
above, and can be taken as a value of 350 pcf. If drilled piers are used to 
support the wall, this value can be projected over 2 pier diameters. In areas 
where spread footings are appropriate, a friction factor of 0.35 can be 
incorporated into the design. 
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It is important that adequate subdrainage be constructed behind retaining 
walls. We have included a Typical Subdrain Detail on Figure 42. The 
subdrains should also be constructed in accordance with the attached "Guide 
Specifications for Subsurface Drains."  I n addition, moisture proofing should 
be provided in areas where moisture migration through retaining walls would 
be undesirable. Moisture proofing details are the responsibility of the project 
architect. 
 
F. Slab-On-Grade Construction 

 
It is anticipated that the only slab-on-grade construction will be for the 
garage floors of uphill lots. The slabs should be reinforced with steel bars 
and cast upon firm natural soil, rock, or engineered fill. It is recommended 
that some type of moisture prevention be provided beneath the slabs. We 
have included a minimum, but commonly used treatment on the attached 
Figure 43. We also recommend that a network of "finger drains" be 
constructed in areas to receive slabs to mitigate the potential of water 
affecting the slabs. Finger drains should be constructed in accordance with 
Figure 44. 
 
G. Surface Drainage
 
We recommend that the site be fine-graded to direct surface water to flow 
away from the building foundations. As a general requirement, stormwater 
should not be allowed to pond or flow in concentrated streams or channels 
on the site. Such ponding or flows and the resulting saturation can weaken 
the soils and perhaps cause some minor site erosion. 
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It is further recommended that all roof downspouts be led into tightline 
disposal pipes that deposit water well away from building foundations and 
into a suitable disposal area. Rigid PVC pipe should be used. In no case 
should corrugated flex type pipe be used. 
 
It will also be necessary to construct concrete "v" ditches at strategic 
locations to protect slopes. The civil engineer should locate such drains and 
provisions to maintain the drains will be important. Failure of "v" ditches is a 
common problem at similar sites. Therefore, due to the steep slopes and 
history of erosion, it i s recommended that the design be particularly 
'conservative. 
 
H.  Subdrainage
 
All subdrainage should be constructed in accordance with the attached 
"Guide Specifications for Subsurface Drains". As noted, subdrainage should 
be constructed behind retaining walls as illustrated on Figure 42. Subdrains 
should also be placed beneath engineered fills that have depths greater than 
4 feet and in areas where any seepage zones (or potential seepage zones) 
are encountered. 
 
In order to reduce the potential for water to seep into the building "crawl 
areas", it is also important that a foundation drain be constructed along the 
uphill and sidehill sides of the structures as is illustrated below. If the uphill 
foundation wall is a retaining wall, the wall subdrain will serve this purpose. 
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FOUNDATION SUBDRAIN AT UPHILL SIDES OF STRUCTURE 

 
Subdrain to extend at least 6 inches below elevation of adjacent crawl space. 

 
The above subdrain should be constructed in accordance with the 
specifications for retaining wall subdrainage included on Figure 42. In our 
opinion, it would also be prudent to construct an "outlet" through the footing 
or grade beam at a low point within the crawl space. Such an outlet would 
allow any moisture that entered the subfloor area to be dissipated. The crawl 
space soil or rock surface should be graded to slope to the outlet, with no 
isolated low areas that could trap water. 
 
I. Pavements
 
Final pavement design will be dependent upon the anticipated traffic and the 
materials exposed at the subgrade levels. For preliminary design purposes, a 
pavement section of 3 inches of asphaltic concrete underlain by 8 inches of 
Class 2 aggregate base material can be anticipated for the roadway. When 
traffic indexes (T.I.) become available, we will be able to provide additional 
input regarding pavements. 
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J. Review of Plans and Construction Observations

 
It is recommended that all of the plans related to our recommendations be 
submitted to our office for review. The purpose of our review will be to verify 
that our recommendations are understood and reflected on the plans, and to 
allow us to provide supplemental recommendations, if necessary. 
 
It is important that we be retained to provide observation and testing 
services during construction. Our observations and tests will allow us to 
verify that the materials encountered are consistent with those found during 
our study, and will allow us t o provide supplemental, on-site 
recommendations, as necessary. 
 

LIMITATIONS 
 
The conclusions and opinions expressed in this report are based upon the 
exploratory borings and test pits that were excavated on the site, spaced as 
shown on the Site Plan/Engineering Geology Map, Figure 3A. While in our 
opinion these exploration borings and pits adequately disclose the soil and 
bedrock conditions across the site, the possibility exists that abnormalities or 
changes in the soil conditions, which were not discovered by this 
investigation, could occur between borings. 
 
This study was not intended to disclose the locations of any existing utilities, 
hazardous wastes, or other buried structures. The contractor or other people 
should locate these items, if necessary. 
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The passage of time may result in significant changes in technology, 
economic conditions, or site variations that could render this report 
inaccurate. 
This report was prepared to provide engineering opinions and 
recommendations only. It should not be construed to be any type o f 
guarantee or insurance. 
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A.  GENERAL
 
1. Definition of Terms 

FILL ... is all soil or soil/rock materials placed to raise the grade of the site or to backfill 
excavations. 

ON-SITE MATERIAL ... is that which is obtained from the required excavations on the 
site. 

IMPORT MATERIAL ... is that hauled in from off-site areas. 

SELECT MATERIAL ... is a soil material meeting the requirements set forth in "C(2)" 
below. 

ENGINEERED FILL ... is a fill upon which the Geotechnical Engineer has made sufficient 
tests and observations to enable him to issue a written statement that in his opinion the 
fill has been placed and compacted in accordance with the specification requirements. 

AASHTO SPECIFICATIONS ... are the Standard Specifications of the American 
Association of State Highway Officials, latest revision. 

ASTM SPECIFICATIONS ... are the Annual Book of ASTM Standards (Part 19), 
American Society for Testing and Materials, latest revision. 

MAXIMUM LABORATORY DENSITY ... is the maximum density for a given fill material 
that can be produced in the laboratory by the Standard procedure ASTM D1557, 
"MoistureDensity Relations of Soils Using a 10-Pound (4.5 kg) Hammer and an 18-Inch 
(457 mm) Drop" (AASHTO Test T-180, "Moisture-Density Relations of Soils Using a 10 - 
Pound Hammer and an 18-Inch Drop"). 

OPTIMUM MOISTURE CONTENT ... is the moisture content at which the maximum 
laboratory density is achieved using the standard compaction procedure ASTM Test 
Designation D1557 (AASHTO Test T-180). 

DEGREE OF COMPACTION... is the ratio, expressed as a percentage, of the dry density 
of the fill material as compacted in the field to the maximum laboratory dry density for the 
same material. 
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2. Responsibility of the Geotechnical Engineer

The Geotechnical Engineer shall be the Owner's representative to observe the grading 
operations, both during preparation of the site and compaction of any engineered fill. He 
shall make enough visits to the site to familiarize himself generally with the progress and 
quality of the work. He shall make a sufficient number of field observations and tests to 
enable him to form an opinion regarding the adequacy of the site preparation, the 
acceptability of the fill material, and the extent to which the degree of compaction meets 
the specification requirements. Any fill where the site preparation, type of material, or 
compaction is not approved by the Geotechnical Engineer shall be removed and/or 
recompacted until the requirements are satisfied. 

3. Soil Conditions

A soil investigation has been performed for the site by Michelucci & Associates, and a 
report has been prepared. The Contractor shall familiarize himself with the soil conditions 
on the site, whether covered in the report or not, and shall thoroughly understand all 
recommendations associated with the grading. 

B. SITE PREPARATION 
 
1.  Stripping

Prior to any cutting or filling, the site shall be stripped to a sufficient depth to remove all 
grass, weeds, roots, and other vegetation. The minimum stripping depth shall be 3 
inches. The site shall be stripped to such greater depth as the Geotechnical Engineer i n 
the field may consider necessary to remove materials that in his opinion are 
unsatisfactory. The stripped material shall either be removed from the site or 
stockpiled for reuse later as topsoil, but none of this stripped material may be used for 
engineered fill. 

2. Preparation for Filling

After stripping, the weak soils in areas to be filled shall be overexcavated to the minimum 
depth called for on the plans or that is required by the Soil Engineer in the field. The 
overexcavated soils that are clean and free from organic material can be used later as 
general engineered fill. 

After stripping the surface vegetation and overexcavating the weak soils to the required 
depths, horizontal keyways and benches shall be excavated at least 24 inches below the 
ground surface or 18 inches into strong bedrock, whichever is deeper. When the required 
depth has been achieved, the exposed surface shall be scarified to a minimum depth of 6 
inches, watered or aerated as necessary to bring the soil to a moisture content that will 



permit proper compaction, and recompacted to the requirement of engineered fill as 
specified in "D" below. Prior to placing fill, the Contractor shall obtain the Geotechnical 
Engineer's approval of the site preparation in the area to be filled. The requirements of 
this section may be omitted only when approved in writing by the Geotechnical Engineer. 
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C. MATERIAL USED FOR FILL 
 
1. Requirements for General Engineered Fill 

All fill material must be approved by the Geotechnical Engineer. The material shall be a 
soil or soil/rock mixture that is free from organic matter or other deleterious substances. 
The fill material shall not contain rocks or'lumps over 6 inches in greatest dimension, and 
not more that 15% by dry weight. Gravels or rock materials in the soil shall not be larger 
than 2 1/2 inches in greatest dimension. A portion of or all soils from the site, except the 
surface strippings, may be suitable for use as fill if they are broken down to size 
requirements. 

2. Requirements for Select Fill Material 

In addition to the requirements of "C(1)" above, select material, when called for on the 
plans and for use under floor slabs, must conform to the following minimum 
requirements: 

Maximum Plasticity Index 10 

In addition to the requirements of "C(1)" above, the select material shall be non-plastic 
and shall have an "R" value of at least 25. Select material shall be approved by the 
Geotechnical Engineer. 

D. PLACING AND COMPACTING FILL MATERIAL 
 

All fill material shall be compacted as specified below or by other methods, if approved 
by the Geotechnical Engineer, so as to produce a minimum degree of compaction of 95% 
(ASTM D1557). Fill material shall be spread in uniform lifts not exceeding 6 inches i n 
thickness. Before compaction begins, the fill shall be brought to a water content that will 
permit proper compaction by either aerating the material if it is too wet or spraying the 
material with water if it is too dry. Each lift shall be thoroughly mixed before compaction 
to ensure a uniform distribution of water content. If any cohesive soils are used within 3 
feet of the finished ground surface, they shall be placed and compacted at a moisture 
content that is 1 % to 3% above optimum. 

E.  EXCAVATION 
 
All excavations shall be carefully made true to the grades and elevations shown on the 
plans. The excavated surfaces shall be properly graded to provide good drainage during 
construction and to prevent ponding of water. 
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F. TREATMENT AFTER COMPLETION OF GRADING 
 

After grading is completed and the Geotechnical Engineer has finished his observation of 
the work, no further excavation or filling shall be done except with the approval of and 
under the observation of the Geotechnical Engineer. 

It shall be the responsibility of the Grading Contractor to prevent erosion of freshly -
graded areas during construction and until such time as permanent drainage and erosion 
control measures have been installed. 
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A. DESCRIPTION 
 

Subsurface drains are pipes installed beneath the ground surface and which collect and convey 
subsurface drainrock and water. Unless otherwise directed by the Soil Engineer in the field, the 
conduit shall be placed in a trench and the trench shall be backfilled with pervious material. The 
conduit and pervious material shall meet the requirements for the materials given in these 
specifications. The materials for the subsurface drain and the size of the trench shall be as 
shown on the plans or as determined by the Soil Engineer in the field. 

B. MATERIALS 

1 . Subdrain Pipe

Subdrain pipe shall be manufactured in accordance with the following requirements: 

a. Perforated corrugated metal pipe shall conform to the specifications of AASHTO 
Designation M-36. Corrugated steel sheet used in the fabrication of the pipe shall have a 
protective coating of zinc (galvanizing), aluminum, o r aluminum-zinc alloy conforming to 
ASTM Designation A760. 

b. Acrylontrile-Butadiene-Styrene (ABS) plastic pipe shall conform to the specifications for 
ABS plastic pipe given in ASTM Designation D2282 and ASTM Designation D2751. ABS 
pipe shall have a minimum pipe stiffness of 45 psi at 5% deflection when measured in 
accordance with ASTM Method D2412. 

c. Polyvinyl chloride (PVC) pipe shall conform to AASHTO Designation M278. PVC pipe 
shall have a minimum pipe stiffness of 50 psi at 5% deflection when measured in 
accordance with ASTM Method D2412. Schedule 40 PVC pipe shall be suitable. 

2. Pervious Backfill Material

Pervious materials for use in backfilling trenches shall conform to the requirements of Paragraph 
C1 of the specifications. Pervious material conforming to the requirements of Paragraph C2 may 
be used, provided that the backfill is wrapped in a suitable geotextile ("filter fabric") meeting the 
requirements given in Section D. 
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C. BACKFILL MATERIAL 
1. Filter Material 
Filter material for use in backfilling trenches around and over subdrains pipes and behind 
retaining walls shall consist of clean coarse sand and gravel or crushed stone 

conforming to the following requirements: 
Sieve Size 

2" 

% PassinQ-Sieve 
100 

3/4" 70-100 
3/8 " 40-100 
# 4 25-50 
# 8 15-45 
# 3 0 5-25 
# 5 0 0-20 

 
Class 2 "permeable material" conforming to the State of California Department of 
Transportation Standard Specifications, latest edition, Section 68-1.025 shall be suitable. 
2. 
Gravel 
Gravel for use in pervious blankets and in backfilling trenches or wrapped in filter fabric 
meeting the requirements of Section D of these specifications shall consist of clean fresh stone 
conforming to the following grading requirements: 

Sieve Size % Passing Sieve

1 " 100 

1/2" 50-100 
# 4 40-100 
# 8 0-40 
# 3 0 0-40 
# 5 0 0-5 
#200 0-3 

Class 1 "permeable material" conforming to the State of California Department of 
Transportation Standard Specifications Section 68-1.025 shall be suitable. 
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D. GEOTEXTILE 

Geotextiles for use in subdrains or as directed by the Soil Engineer shall be of non woven needle 
punched construction and consist of long chain polymeric fibers composed of polypropylene, 
polyethylene, or polyamide. The fibers shall be oriented into a m u I t i - directional stable 
network. The geotextile shall conform to the physical property 
requirements listed below:   



Physical Property Test Method Acceptable Typical Test Results

Tensile Strength, wet, lbs.. ASTM D-1682 90 (minimum) 

Elongation, wet, % ASTM D-1682 40 (minimum) 

Coefficient of Water Constant Head 0.10 (minimum) 

Permeability, cm/sec   

Pore size--EOS, U.S.   
Corps of Engineers   
Standard Sieve CW-02215 40 (maximum) 

The geotextile shall be furnished in a protective wrapping which shall protect the fabric from 
ultraviolet radiation and from abrasion due to shipping and handling. 

E. LAYING AND PLACEMENT 

The drain pipe and filter material shall be placed as shown on the plans or as determined by the 
Soil Engineer in the field. Unless otherwise directed by the Soil Engineer, perforated pipe shall be 
laid with the perforations at the bottom. Corrugated metal pipe sections shall be joined with 
couplers. 

Subsurface drains shall be placed to the depths, lines, and grades shown on the plans and as 
directed by the Soil Engineer in the field. Subsurface drains shall discharge to a suitable outlet as 
defined in the field by the Soil Engineer or as shown on the plans. 

After excavating the subsurface drain trench but before placing the drainpipe, a minimum of 6 
inches of filter material shall be placed on the trench bottom. The filter material shall be rounded 
to conform to the curvature of the pipe so that the pipe i s carefully bedded. The trench shall then 
be backfilled to the top of the pipe, and the backfill should be tamped or hand-wedged into place 
to provide firm support at the sides of the pipe. In general, the installation shall follow the 
guidelines of ASTM Designation D2774, except that compaction of the filter material in the trench 
shall not be required. 

The contractor shall, at his expense, replace pipes damaged during the installation o r 
subsurface drains not placed at the lines and grades called for on the plans or as determined by 
the Soil Engineer in the field. 
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The geotextile shall be placed in the manner and at the locations shown on the plans. The 
surface to receive the fabric and/or the trench into which the fabric is to be placed shall be 
prepared to a smooth condition free of obstructions and debris. 

The geotextile shall be covered with a permeable material within two weeks of its placement. 
Should the fabric be damaged during the construction, the torn or punctured section shall be 



repaired by placing a piece of fabric that is large enough to cover the 
damaged area and to meet the overlap requirement. Adjacent borders of the 
geotextile shall be overlapped a minimum of twelve (12) inches or sewn. The preceding roll shall 
overlap the following roll in the direction the material is being placed. 

F. CLEANOUTS 

At the direction of the Soil Engineer, cleanouts shall be provided at the ends of pipes and at 
junctions and connections of pipelines. Junction angles should be no steeper than 4 5 degrees 
where cleanout pipes connect to the subdrain pipes. Cleanouts should be provided with caps. 

 
 



  

20 November 2003 
Project 3738.01 
 
Mr. Geoffrey A. Reilly 
Christopher A. Joseph & Associates 
101 H Street, Suite Q 
Petaluma, California 94952 
 
Subject: Third Party Geotechnical/Geological Review 
  Thomas Subdivision 
  San Mateo, California 
 
Dear Mr. Reilly: 
 
This letter presents our third party geotechnical/geological review comments for the Thomas 
Subdivision project in San Mateo, California.  The project site is east of the intersection of Bel 
Aire Road and Ascension Drive in San Mateo, as indicated on the vicinity map on Figure 1. 
 
Our scope of services for this third party geotechnical/geological review included: 
 
• reviewing available published and unpublished geologic and seismicity data, including 

previous geotechnical and geologic reports for the site. 

• reviewing select historical aerial photography of the site to identify features that may be 
associated with areas of slope instability, areas of fill, or other geologic conditions of 
concern. 

• performing a site reconnaissance to confirm features identified in the aerial photograph 
review and to observe the soil and site conditions for evidence of geologic hazards.  

 
Our scope of services did not include subsurface exploration or laboratory testing.   
 
 
SITE DESCRIPTION 
 
The site consists of six parcels with a total area of 13.3 acres and is located on a knoll that is 
slightly elongated to the northwest.  The top of the knoll is near the center of the site.  Site 
elevations vary from approximately 714 feet at the top of the knoll to 502 feet at the corner of 
Bel Aire Road and Ascension Drive1. 
 

                                                 
1  Elevations based on Tentative Subdivision Map Lot Layout Plan, Ascension Heights Subdivision, San 

Mateo, California, prepared by Lea & Sung Engineering, Inc., dated 23 August 2002. 
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Natural slopes on the northeast and southeast sides of the knoll vary from approximately 4:1 
(horizontal to vertical) to 2:1.  The northeast-facing slope is truncated with a 3/4:1 to 1:1 cut 
along the northeast site boundary that is roughly 10 to 15 feet high.  The slopes on the northwest 
and southwest sides of the knoll have been cut and benched, with an overall slope inclination of 
approximately 1.7:1.  Slope faces between benches are inclined at approximately 1.4:1.  
 
In general, the site is covered with grasses, bushes, and a few scattered trees.  Also, there are a 
few unpaved roadways and trails at the uphill portion of the site.  The site is generally 
unimproved with the exception of a large cylindrical water tank located at the top of the knoll 
and an asphalt-paved road that leads to the tank.  The tank and lands around the tank are owned 
by the California Water Service (CWS), and are not part of the proposed subdivision.  We 
understand there are two buried water lines that supply water to the CWS tank.  The first line is 
located beneath the existing access road.  The second line is located within a 15-foot-wide 
easement on the northeast-facing slope of the knoll. 
 
 
PROJECT DESCRIPTION 
 
The proposed project will consist of subdividing the site to create 25 building lots that will 
eventually be improved with single-family dwellings.  A new street from Bel Aire Road will 
provide access to the subdivision, as shown on the Tentative Subdivision Map Lot Layout Plan, 
Ascension Heights Subdivision, San Mateo, California (Lea & Sung Engineering, 2002).  The 
street will be about 32 feet wide and will have inclinations between 9 to 20 percent.  We 
understand the existing asphalt-paved access road will be abandoned, and a new road will be 
constructed on the eastern side of the tank.  Maximum cuts and fills on the order of 30 and 7 feet, 
respectively, are expected during site grading.  The cuts and fills will result in excavation and 
placement of 93,000 and 7,000 cubic yards of soil, respectively. 
 
Other associated site improvements will consist of installing new storm drain and sewer systems, 
installing a pump for domestic water, realigning the existing water main, and constructing 
recreational trails and a new playground area for children.  
 
 
SITE HISTORY 
 
Historical site conditions were observed by reviewing aerial photographs dating back to 1946.  
The aerial photographs reviewed are listed in Table 1.  Standard aerial photograph review and 
photogeologic mapping techniques were employed to identify significant geologic features at the 
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site such as tonal contrasts, vegetation patterns, and abrupt changes in topographic slope.  The 
following sections provide a limited chronology of site development and slope conditions based 
on the photographs. 
 

Table 1 
List of Aerial Photographs Reviewed2 

Thomas Subdivision, San Mateo County, California 
 

Date Photo Number Scale Type* 
7-29-1946 AV 9-15-7,8,9 1:23,600 B&W 
5-10-1955 AV 170-10-9,10 1:10,000 B&W 
5-10-1955 AV 170-11-8,9 1:10,000 B&W 
6-20-1961 AV 432-9-6,7 1:12,000 B&W 

12-30-1969 AV 933-10-6,7 1:12,000 B&W 
5-2-1972 AV 1045-10-8,9 1:12,000 B&W 
6-20-1977 AV 1356-9-8,9 1:12,000 B&W 
6-19-1981 AV 2020-9-7,8 1:12,000 B&W 
6-6-1983 AV 2265-9-7,8 1:12,000 B&W 

10-15-1985 AV 2670-9-7,8 1:12,000 B&W 
5-30-1989 AV 3556-9-8,9 1:12,000 B&W 
9-7-1995 AV 4916-10-6,7 1:12,000 B&W 
8-16-2000 SMT AV 6600-10-7,8 1:12,000 B&W 

*B&W = black and white 
 
 
Development History 
 
The earliest available aerial photographs, dated 1946, show the site and surrounding vicinity to 
be undeveloped.  By 1955, Parrott Drive and the accompanying residences adjacent to the 
northeast site boundary were present.  The top of the knoll at the site had been graded flat and the 
present-day water tank had been built.  Two unpaved roads connecting the tank to the north 
corner of the site were visible in the 1955 photographs.  Bel Aire Road and Ascension Drive first 
appear in the 1961 aerial photographs, along with adjacent cut slopes on the northwest and 
southwest slopes of the site.  The cut slopes were benched.  Remnants of construction roads were 
visible as hillside benches and notches near the cut slopes.  Most of the residences along Bel Aire 
Road and Ascension Drive were present opposite the site cut slopes. 
 

                                                 
2  Aerial photographs provided by Pacific Aerial Surveys in Oakland, California 
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By 1969, all residences along Bel Aire Road and Ascension Drive were present.  Cul-de-sacs for 
Kristin Court and College of San Mateo Drive, near the southeast site border, had been cut and 
graded.  Residences were present along the cul-de-sacs by 1972.  No additional development at 
the site or adjacent properties was observed in the aerial photographs taken after 1972, with one 
exception.  Minor grading was observed west of the Kristin Court residences in the 1989 
photographs.   
 
 
Historical Slope Conditions 
 
The pre-development site conditions observed in the 1946 photographs show that the 
northwestern slope of the knoll is composed of a broad, gentle swale.  The ground surface had a 
slight hummocky appearance indicative of surficial soil creep.  Two relatively narrow, gentle 
swales were located on the southwestern slope of the knoll.  Hummocky ground surfaces within 
each swale indicated the presence of shallow earth flows and/or creep zones in the swales.  We 
observed a small, shallow scarp on the northeastern slope of the knoll that may have been a small 
excavation such as a test pit.  This feature becomes less prominent over time.   
 
The 1961 photographs show that most of the former creep area on the northwestern slope had 
been removed by the cut for Bel Aire Road.  Likewise, the lower portions of the two shallow 
swales on the southwestern slope had been removed by the cut for Ascension Drive.  Possible 
remnants of creeping soil in the upper portions of both swales may have remained after the 
Ascension Road cut. 
 
By 1969, portions of the northwestern and southwestern cut slopes were extensively eroded with 
numerous gullies that disrupted the benches (see Figure 1).  Two former construction roads, one 
located at the top of the northwestern cut slope and the other located between the northwestern 
and southwestern cut slopes, had eroded into drainage gullies.  A localized area of gully erosion 
was observed on the southeast slope of the knoll, downslope of the water tank.  That gullied area 
appears to have been created during a reported release from the tank described in Michelucci & 
Associates (M&A) (2002). 
 
In 1972, the cut slopes were mostly re-vegetated with grass except at the heavily gullied areas, 
which showed increased gully erosion compared to the previous photographs.  By 1977, the 
small scarp observed in the 1946 aerial photographs was no longer visible, and the gullied area 
downhill of the tank was less pronounced and mostly re-vegetated with grass.  
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Site conditions remained relatively unchanged through the 1980s and 1990s.  During that time 
period, the aerial photographs showed the areas of gully erosion to become a little more 
extensive.  
 
 
REGIONAL GEOLOGY 
 
The site is within the Coast Ranges geomorphic province, which is characterized by northwest 
trending valleys and ridges.  These are controlled by a series of folds and faults that resulted 
from the collision of the Farallon and North American plates and subsequent strike-slip faulting 
along the San Andreas Fault zone. 
 
Bedrock in the site vicinity consists of melange (fsr) belonging to the Franciscan Complex (see 
Figure 2).  The melange typically consists of relatively weak, highly sheared shale, siltstone and 
sandstone containing variably sized inclusions of sandstone, greenstone, chert, serpentinite and 
other rock types (Pampeyan, 1994).  Bedrock is overlain by colluvium deposits that are reported 
in the U.S. Department of Agriculture’s Soil Survey to vary from 40 to 60 inches thick in the site 
vicinity (USDA, 1991).  These deposits include varying amounts of sand, silt, clay, and 
weathered rock fragments that are transported by gravity to the base of the slope. 
 
 
SITE GEOLOGY 
 
Terrasearch, Inc. performed a soil investigation for the site in 1979 (Terrasearch, 1979).  Their 
site exploration included eight exploratory borings that extended to depths of 15 to 20 feet in the 
northeast half of the site.  They encountered Franciscan Complex bedrock consisting of hard 
sandstone with occasional claystone interbeds.  Fine sandy silts and silty sands that varied in 
thickness from 1 to 2.5 feet overlay the sandstone. 
 
R.C. Harlan & Associates (H&A) performed a geotechnical feasibility study of the site in 1981 
(Harlan, 1981).  Based on geologic mapping, aerial photograph interpretation, and review of 
previous exploration by other consultants, they concluded the site was underlain by sandstone 
and minor greenstone of the Franciscan Complex.  The sandstone was described as typically 
brown, moderately hard, highly to moderately weathered, fine to medium grained, and closely 
fractured, with local areas of “both slightly weathered, hard rock and completely weathered, soft 
rock.”  Bedding was not well developed but was generally inclined to the northeast at a low 
angle.  The greenstone was described as ranging from brown, slightly hard, highly weathered and 
extremely fractured to gray, hard, slightly weathered and moderately fractured.  Colluvium and 
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artificial fill were observed overlying the bedrock, with the colluvium consisting of a brown 
sand, silt, and clay mixture containing scattered angular gravel fragments of sandstone and 
greenstone, with 1 to 2 feet of gray clayey topsoil present at the surface.  H&A estimated the 
colluvium thickness to range from 1 to 15 feet, with 5 feet being the average thickness.  The 
areas of relatively thick colluvium were not identified in the H&A report reviewed for this 
study.3 
 
M&A explored the site in 2002 using 19 borings and 16 test pits (M&A, 2002).  They describe 
the bedrock at the site as dense to very dense tan to yellow brown sandstone that generally 
becomes less weathered, stronger, and more cemented with depth.  They observed bedrock to be 
overlain by a thin (less than three feet thick) layer of brown sandy to silty clay 
(colluvium/residual soil) that tested very low in expansion potential.  Areas of thicker colluvium 
postulated by H&A were not encountered in M&A’s nor Terrasearch’s exploratory borings and 
test pits.  M&A also pointed out that they encountered no shale or sheared rocks typical of 
Franciscan Complex melange in any of their test pits or borings.  Bedrock structure data were 
limited to one test pit (TP-3) in the west-central portion of the site.  The M&A report indicates 
that at TP-3, two fracture orientations were measured and M&A concluded the orientations were 
favorable from a slope stability standpoint. 
 
Figure 1 shows areas we mapped having colluvium (Qc) that may be somewhat thicker than that 
observed by M&A and Terrasearch.  We expect that the maximum thickness would be less than 
five feet.  These colluvium deposits coincide with remnant swales, the lower portions of which 
were removed by the slope cut for Ascension Drive.  The remaining areas of the site are 
interpreted to be underlain by Franciscan Complex bedrock with a veneer of colluvium generally 
less than three feet thick.  Bedrock has been mapped on Figure 1 as sandstone (KJss), but was 
described in logs of previous test pits and borings as also containing minor amounts of siltstone.  
We interpret the mapped sandstone unit to be a large block of sandstone within the Franciscan 
Complex melange (regional map unit “fsr” shown on Figure 2).  No areas of artificial fill were 
visible in the aerial photographs or during our site reconnaissance, except for minor “sliver” fills 
along remnant construction roads near the northwest and southwest site slopes.   
 
We observed many erosional gullies on-site during our site reconnaissance and aerial photograph 
review.  The gullies are found on the cut slopes on the northwest and southwest knoll faces 
adjacent to Bel Aire Road and Ascension Drive, respectively, and their locations are mapped on 
the Figure 1.  We observed a much smaller, localized area of gully erosion on the southeast slope 

                                                 
3  The H&A report copy provided by the San Mateo County Planning and Building Division was not 

complete.  Figure 1, which included site geology, was missing. 
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downhill of the water tank that we attribute to the reported release of water from the tank during 
the 1960’s. 
 
 
REGIONAL SEISMICITY 
 
The site is within a region characterized by the seismically active San Andreas fault system, 
which is the principal tectonic element of the North American/Pacific plate boundary in 
California.  Movements along this plate boundary in the Northern California region are primarily 
translational, resulting in mostly right-lateral strike-slip faulting along the San Andreas fault 
system.  Seismic and aseismic slip on the San Andreas fault system is partitioned into subsidiary 
structures that distribute plate movements across the Coast Ranges province, between the 
offshore Continental Shelf areas to the west and the Sacramento Valley to the east (Figure 3). 
 
The San Andreas fault zone is located approximately 1.6 kilometers southwest of the site.  Other 
major active faults in the region include the San Gregorio, Hayward, and Calaveras faults.  A list 
of major active faults in the region, including their distances from the site and maximum moment 
magnitudes4 (MW), is provided in Table 2. 

                                                 
4  Moment Magnitude is an energy-based scale and provides a physically meaningful measure of the size of a 

faulting event.  Moment magnitude is directly related to average slip and fault rupture area.  
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Table 2 
Regional Active Faults and Seismicity 

Thomas Subdivision 
San Mateo County, California 

 
 

Distance from Direction Maximum 
Fault Name Site Site Moment  

(km) From Magnitude 
San Andreas – 1906 Rupture 1.6 Southwest 7.9 
San Andreas – Penninsula 1.6 Southwest 7.2 
Monte Vista 13 Southeast 6.8 
San Gregorio – North 14 West 7.3 
Hayward – Southern  28 Northeast 6.9 
Hayward – Total  28 Northeast 7.1 
Hayward – Northern 32 Northeast 6.6 
San Andreas – North Coast South 38 Northwest 7.5 
Hayward – Southeast Extension 40 East 6.4 
Calaveras – Northern 40 Northeast 7.0 
Mount Diablo Thrust 46 Northeast 6.7 
Calaveras – Central 48 East 6.6 
San Andreas – Santa Cruz Mountains 49 Southeast 7.2 
Concord 51 Northeast 6.5 
 
Since 1800, four major earthquakes have been recorded on the San Andreas fault in the greater 
San Francisco Bay and Monterey Bay areas.  In 1836, an earthquake with an estimated 
maximum intensity of VII on the Modified Mercalli (MM) scale occurred east of Monterey Bay 
on the San Andreas fault (Toppazada and Borchardt, 1998).  Figure 4 summarizes the MM scale.  
The estimated moment magnitude for this earthquake is approximately 6.25.  In 1838, an 
earthquake occurred with an estimated MM intensity of about VIII-IX, corresponding to a Mw of 
about 7.25.  The San Francisco earthquake of 1906 caused the most significant damage in the 
history of the San Francisco Bay area in terms of loss of lives and property damage.  This 
earthquake created a 400-kilometer surface rupture along the San Andreas fault from Shelter 
Cove to San Juan Bautista.  It had a maximum MM intensity of XI, a Mw of about 7.9, and was 
felt 560 kilometers away in Oregon, Nevada and Los Angeles.  The most recent large earthquake 
to affect the Bay Area was the Loma Prieta earthquake of 17 October 1989 with a Mw of 6.9.  
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The epicenter of this earthquake was in the Santa Cruz Mountains, approximately 68 kilometers 
southeast of the project site.   
 
In 1868, an earthquake with an estimated maximum intensity of X on the MM scale occurred on 
the southern segment (between San Leandro and Fremont) of the Hayward Fault.  The estimated 
Mw for the earthquake is about 7.0.  In 1861, an earthquake of unknown magnitude (probably a 
Mw of about 6.5) was reported on the Calaveras Fault.  The most recent significant earthquake on 
this fault was the 1984 Morgan Hill Earthquake (Mw = 6.2). 
 
In 1999, the Working Group on California Earthquake Probabilities (WGCEP, 1999) at the U.S. 
Geologic Survey (USGS) predicted a 70 percent probability of a magnitude 6.7 or greater 
earthquake occurring in the San Francisco Bay Area by the year 2030.  The WGCEP revised 
their estimate in 2003 to a 62 percent probability of a magnitude 6.7 or greater earthquake during 
the period of 2003 to 2032.  More specific estimates of the probabilities for select faults in the 
Bay Area are presented in Table 3. 
 

TABLE 3 
WGCEP Estimates of 30-Year Probability of a Magnitude 6.7 or Greater Earthquake for 

Select Faults 

 
Fault Segment 

Probability  
(WGCEP, 1999) 

(percent) 

Probability 
 (WGCEP, 2003) 

(percent) 
Hayward-Rodgers Creek 32 27 

San Andreas 21 21 

Calaveras 18 11 

San Gregorio 10 10 
 

GEOLOGIC AND SEISMIC HAZARDS 
 
Potential geologic and seismic hazards to the project site include fault rupture, deep-seated 
landslide hazards, shallow landslide hazards, soil liquefaction, and surface erosion.  In addition, 
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the proposed development could increase the potential for geologic hazards to adjacent 
properties.  These geologic and seismic hazards are discussed in the following sections.   
 
 
Fault Rupture  
 
M&A concludes there are no surface features that are indicative of active faulting at the site.  
M&A indicates the site does not lie within a State of California Earthquake Fault Zone and that 
the nearest mapped active fault to the site, the San Andreas Fault, is located approximately 1.1 
miles (1.75 kilometers) to the southwest. 
 
Based on our review of the site location, we concur with M&A that the site is not located within 
an Earthquake Fault Zone (CDMG, 1974).  However, we conclude the nearest mapped active 
fault is San Andreas Fault, which lies 1.6 kilometers southwest of the project site.  Also, we 
reviewed the “Natural Hazards” portion of the San Mateo County General Plan (1986) which 
states that with the exception of some right-lateral displacement on the trace of the San Andreas 
fault in 1906, surface rupture has not historically been a frequent occurrence in the county.  We 
observed no evidence of active faulting at the site during our review of aerial photographs and 
ground reconnaissance.  Based on the site’s location outside of an Earthquake Fault Zone and the 
lack of evidence for active faulting at the site, we judge the fault rupture potential at the site is 
very low.     
 
 
Landslides 
 
A planning-level hazard map prepared by the U.S. Geological Survey in 1985 indicates the 
northeast slope of the knoll has a low susceptibility of failing during a major earthquake, while 
the remaining site slopes have a moderate to high susceptibility (Wieczorek et. al., 1985).  
Historical landslide activity in the subdivision adjacent to the site indicates Franciscan Complex 
melange in the site vicinity can be highly susceptible to landslides.  For clarity, we have divided 
our discussion of landslide hazards into deep-seated landsliding, shallow landsliding, and 
temporary cut slope stability. 
 
 
Deep-Seated Landslide Hazards 
 
M&A concludes there are no indications of previous and existing deep-seated slope instability at 
the site and that the risk of deep-seated slope failures developing in the future is low.  
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Deep-seated landslides have occurred in the site vicinity.  In 1983, a landslide occurred between 
Rainbow Drive and Starlite Drive, approximately 800 feet northwest of the site.  The north 
boundary (headscarp) of the 1983 landslide extended into the back yards of several Starlite Drive 
properties and threatened several homes.  Applied Earth Consultants (1983) concluded the 1983 
landslide occurred as a result of oversteepening of the slope during mass grading for the 
subdivision in the 1950’s/1960’s, localized grading in 1979, and high rainfall during the two 
years preceding the landslide.  Final repairs and reconstruction of the slope was completed using 
engineered fill in 1985.  Subsequently, a portion of the repaired slope failed again in February 
1998, and required the installation of a pier and grade beam wall at the northwestern portion of 
the original slide repair.  
 
In 1997, a landslide occurred between Polhemus Road and Rainbow Drive, approximately 1,200 
feet northwest of the site.  The landslide threatened several residences and a large-diameter water 
supply pipeline, and destroyed a pier-and-grade-beam retaining wall installed behind the 
residences.  Stabilization of the landslide consisted of a tie-back retaining wall and engineered 
fill.  Prior to stabilization, interim measures for protecting the water pipeline included placing a 
temporary fill buttress in Polhemus Creek near Polhemus Road.   
 
Despite the occurrence of deep-seated landslides in the site vicinity, the site shows no readily 
visible evidence of past deep-seated landsliding.  This conclusion is supported by subsurface 
exploration completed by other consultants, and by our site reconnaissance and review of aerial 
photographs.  We attribute the more stable condition of the site slopes relative to surrounding 
areas to the presence of a single large (or multiple abutting smaller) sandstone blocks within 
melange bedrock beneath the site.  This bedrock condition contrasts with melange in the 
surrounding areas that has a substantial proportion of weak, sheared clayey matrix material that 
is more susceptible to slope failure. 
 
Based on our experience with similar site conditions, we expect that small localized areas of 
weak rock or sheared matrix material within the melange may be present at the site.  Where these 
weak zones extend beneath the sandstone, the site slopes may be subject to deep-seated failure if 
the slopes are not properly graded during site development.  This concern is particularly relevant 
for the neighboring residences along the northeast site boundary, where the slope was cut steeply 
to create level back yards and proposed site grading includes placing fill in proximity to the cut 
slope.  Therefore, as a precaution, the site developer should retain a qualified engineering 
geologist to observe all excavations for evidence of weak zones within bedrock.  Weak zones can 
be identified by 1) adversely oriented bedding, joints or shears, or 2) the presence of sheared 
clayey material typical of the melange matrix.  Any weak zones should be evaluated to determine 
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whether they present a potential zone for future landsliding based on planned final site grades.  
Additionally, such zones should be protected from groundwater derived from infiltrating rainfall, 
irrigation, and leaking pipes by installing appropriate subdrains and sloping surface grades. 
 
 
Shallow Landslide Hazards 
 
M&A observed shallow, limited extent soil slumps on pre-development aerial photographs, 
which were largely removed by site grading during the late 1950s.  A relatively broad, shallow, 
bowl-shaped area was observed on the southwest slope.  Test pits and exploratory borings 
performed within the bowl-shaped area encountered bedrock within a few feet from ground 
surface, and indicated the area is not a deep-seated landslide.  M&A concluded that a primary 
geotechnical consideration to increase the factor of safety with respect to shallow slope stability 
will involve the repair of existing erosional features and improvement of drainage in these areas. 
 
Based on our study, areas of active soil creep were observed in the 1946 aerial photographs 
along the northwestern and southwestern slopes.  Virtually all of the observed creeping soil areas 
were removed by subsequent slope cuts made during construction of Bel Aire Road and 
Ascension Drive.  In addition, we anticipate that the proposed grading will remove most if not all 
of the remaining areas of active soil creep.  While any remaining native soil is subject to future 
surficial creep, we expect the rate of creep to be minor and typical of similar slopes in the San 
Francisco Bay area.  
 
Considering that relatively steep slope inclinations are planned for the new development, we 
judge that the site may be susceptible to debris-flow type failures.  Evidence of such failures was 
not observed in the aerial photographs; however, changes in drainage from the proposed site 
development can result in concentrated storm water runoff onto the site slopes.  The runoff has 
the potential to trigger debris-flow type landslides that would endanger neighboring streets and 
properties.  Therefore, it is critical that site storm water be controlled to prevent discharge of 
concentrated runoff onto the site slopes.  Additionally, the site storm water drainage system 
(including individual systems for each residence) should include redundancies to prevent 
discharge of uncontrolled runoff onto the site slopes in the event one or more components of the 
stormwater system becomes clogged or otherwise incapacitated.  
 
Localized minor “sliver” fills associated with the remnant construction roads are also susceptible 
to creep and/or failure.  This hazard can be mitigated by removing the fill during site grading. 
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Temporary Cut Slopes 
 
M&A (2002) state that there are no adverse bedding and/or joint orientations in the bedrock 
underlying the site, but measured only two fracture attitudes from the many test pits that were 
excavated around the site.  These attitudes were taken from the southwest slope of the knoll and 
are not adverse to the slope in that location.  However, if the jointing were consistent across the 
site, the orientation would be adverse on the northeast slope of the knoll.  Because the 
approximate center of the site occupies the top of a knoll, with slopes in every direction, it is 
conceivable that adverse bedding and/or joints will be encountered at one or more locations at 
the site.  Any adverse bedding that exists will increase the potential for landsliding. 
 
We consider the presence of adverse bedding and joints to be primarily a concern during 
construction, when steep temporary cuts into rock may expose unstable slabs or wedges of 
bedrock.  We recommend the site developer retain a qualified engineering geologist to observe 
all excavations for evidence of adverse bedding and joints in bedrock.  Where encountered, the 
potential hazard posed by these conditions should be evaluated from a standpoint of temporary 
and permanent slope stability.   
 
 
Hazards to Adjacent Properties 
 
It should be recognized that while the site bedrock conditions are favorable from a deep-seated 
landslide standpoint, bedrock conditions beneath the neighboring properties are unlikely to be as 
favorable.  For that reason, the site development should take reasonable precautions to avoid 
contributing surface water and groundwater to the neighboring slopes.  This is best achieved 
through rigorous control of surface water runoff from impervious surfaces (roofs, roads, patios, 
driveways, etc.) and through extensive use of subdrains in all fill keyways and benches, behind 
retaining walls and footings, and within utility trenches.5 
 
 

                                                 
5  Utility trenches have a tendency to collect water and convey it to other areas.  When such water is 

conveyed to a sloping area, the slope may become vulnerable to failure from chronic water seepage from 
the trench. 
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Liquefaction and Cyclic Densification 
 
In addition to triggering landslides, strong ground shaking caused by large earthquakes can 
induce ground failures, such as liquefaction6 and cyclic densification7.  A site’s susceptibility to 
these hazards relates to the site topography, soil conditions, and/or depth to groundwater.   
 
The Geotechnical Hazard Synthesis Map for San Mateo County (1976) includes the site in a 
zone described as having “poor to good earthquake stability”.  The degree of stability 
presumably depends on the inherent strength of the bedrock materials, which consist of 
serpentinite and melange in the designated zone.  We expect the earthquake stability of the 
proposed project site would be in the upper end of the specified range based on the presence of 
relatively strong sandstone bedrock.  A compilation of ground failure occurrences induced by 
earthquakes in the region between 1800 and 1970 included no instances of historical earthquake-
induced ground failure at the site (Youd and Hoose, 1978). 
 
Subsurface exploration by others shows that moderately hard to hard sandstone is present at 
depths less than three feet below the existing ground surface.  Based on the shallow bedrock 
depths and presence of clay in the near-surface soil, we judge the potential for liquefaction and 
cyclic densification at the site is low. 
 
 
Expansive Soil 
 
Expansive soils shrink or swell with changes in moisture content.  Clay mineralogy, clay content, 
and porosity of the soil influence the change in volume.  The shrinking and swelling caused by 
expansive clay-rich soil can result in damage to overlying structures.  U.S. Department of 
Agriculture (USDA) Soil Survey (1991) describes soils in the site vicinity as loam, clay loam, 
and clay having a moderate to high shrink-swell potential.  Site soils encountered in studies by 
Terrasearch and M&A contained more sand and silt than reported by the USDA.  Furthermore, 
M&A reported a sample of colluvium collected from a depth of one foot below the ground 
surface had a very low plasticity index of 4 and a low liquid limit of 23.  These data indicate a 

                                                 
6  Liquefaction is a phenomenon in which saturated, cohesionless soil experiences a temporary loss of 

strength due to the buildup of excess pore water pressure, especially during cyclic loading such as that 
induced by earthquakes.  Soil most susceptible to liquefaction is loose, clean, saturated, uniformly graded, 
fine-grained sand; however, low plasticity silts and clay can also liquefy. 

7  Cyclic densification is a phenomenon in which non-saturated, cohesionless soil is densified by earthquake 
vibrations, causing ground surface settlement. 
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low shrink-swell potential for near-surface soils, which is consistent with our experience with 
colluvium derived from Franciscan sandstone bedrock.  
 
 
Erosion 
 
Our site reconnaissance and aerial photograph review show the on-site road cuts along Bel Aire 
Road and Ascension Drive to be heavily gullied.  According to the USDA soil survey (USDA, 
1991), the soil conditions at the site are likely to result in rapid to very rapid runoff with a high to 
very high potential for soil erosion.  Considering the runoff conditions, soil conditions, and 
inclinations of on-site cut and natural slopes, we judge the erosion potential for the existing 
slopes to be high, especially at the steeper road cuts along Bel Aire Road and Ascension Drive.  
Controlling surface runoff and directing it away from site slopes and proposed improvements, 
and repairing and re-vegetating existing eroded slopes can reduce the potential for future erosion. 
 
 
GEOTECHNICAL AND FOUNDATION ISSUES 
 
The M&A report indicates the site can be developed as proposed, provided the recommendations 
presented in their report are incorporated into the project plans and specifications, and are 
implemented during construction.  M&A concludes the site topography is in the shape of a 
resistant knoll consisting of dense and resistant bedrock that is capable of supporting the 
proposed improvements with minimal settlement.  In addition, M&A concludes there is no 
evidence of previous deep-seated slope instability, and the risk of future deep-seated slope 
failures developing at the site is low.  According to M&A, the primary geotechnical 
consideration is the repair of existing erosion features and improvement of drainage in these 
areas. 
 
Our understanding of the primary conclusions and recommendations presented by M&A and our 
associated comments are presented in the following sections. 
 
 
Foundations 
 
The M&A report indicates that proposed residential structures may be supported on either spread 
footings or drilled pier and grade beams.  M&A anticipates that spread footings will be most 
suitable for uphill lots and drilled piers for downhill lots. 
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M&A recommends that spread footings extend:  1) a minimum of 18 inches, 2) 12 inches into 
strong bedrock, or 3) maximum depth of slope ten horizontal feet from edges of footings, 
whichever is deepest.  The spread footings may be designed for an allowable bearing pressure of 
3,000 pounds per square feet (psf) for dead loads and 3,250 psf for dead plus live loads.  The 
allowable bearing pressure for dead plus live loads may be increased by 33 percent to account for 
all loads, including wind and seismic.  
 
M&A recommends that drilled, cast-in-place concrete piers be designed using a skin friction 
value of 500 psf beginning at the top of “supporting material”.  The top of supporting material, 
as defined in the M&A report, should be the deepest of the following conditions:  1) a depth of 
two feet, 2) one foot below the top of bedrock, or 3) maximum depth of slope within a 10 foot 
horizontal distance from the edge of the drilled pier.  Drilled piers should extend a least six feet 
below the top of supporting material.   
 
M&A also recommends that drilled piers be designed to resist a lateral pressure corresponding to 
an equivalent fluid weight of 50 pounds per cubic foot (pcf) for creep.  The equivalent fluid 
weight should be projected over 2-1/2 pier diameters and a depth of two feet below finished 
grade.  The creep load will not apply in areas where weak surface soil will be removed.  Drilled 
piers can resist the lateral load through a passive resistance of 350 pcf, projected over two pier 
diameters.  Passive value begins at the top of supporting material.  
 
Treadwell & Rollo concurs that spread footings and drilled piers with grade beams can be used 
for support of the new residences.  However, the M&A report does not describe how new 
residences will be supported on lots where new fill slopes will be added, such as those along the 
northeast and southwest edges of the site.  In general, where new fill slopes are planned on 
residential lots, Treadwell & Rollo recommends that M&A perform settlement and slope 
stability analyses to evaluate the static and seismic performance of the proposed sloped fill.  
Subsequently, M&A should select a foundation system(s) that is compatible with the estimate 
movement of the fill slope (if any), and capable of safety supporting the new residences. 
 
 
Site Grading 
 
M&A recommends all grasses, weeds, root systems, and other deleterious materials to be 
stripped and removed within the area to be graded.  In areas to receive fill where trees where 
removed, the stump excavations should be backfilled with engineered fill.  
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For fill slopes, M&A recommends a key be excavated at the toe of the slope.  The downhill side 
of key excavation should have a minimum embedment of 18 inches into strong bedrock.  The 
report indicates that fill should be placed in thin lifts, moisture-conditioned, and compacted to a 
minimum degree of compaction of 95 percent based upon ASTM D1557, latest revision.  M&A 
recommends that horizontal benches be excavated into the hillside as the level fill rises.  All 
horizontal benches should extend into strong residual soil or dense bedrock, as approved by their 
field representative.  The maximum finished fill slope inclination should not exceed 2:1, unless 
geogrid slope reinforcing material is used.  Fill slopes should be overbuilt and then trimmed to 
expose compacted soil.  Also, the M&A report indicates that heavy grading equipment will be 
required to excavate the sandstone bedrock.  
 
Based on our review of the M&A report, we found an apparent discrepancy between the 
minimum embedment recommendation of 18 inches into strong bedrock and the 
recommendation for a “minimum embedment of 36 inches into competent residual soil or 12 
inches into bedrock, whichever is deeper” as indicated on Figure 40 of the M&A report.  This 
discrepancy should be clarified.  In addition, we typically recommend toe key embedment depths 
into competent soil and/or rock to be on the order of 15 to 20 percent of the fill slope height.  
Therefore, we recommend that M&A check whether their toe key embedment criteria is adequate 
for all proposed fill slopes at the site.    
 
Also, proposed cuts are up to 32 feet deep, and a majority of the excavation is likely to be 
sandstone bedrock.  Treadwell & Rollo recommend that the applicant carefully consider the 
feasibility of performing deep excavations into sandstone bedrock.  
 
Lastly, recommendations for the abandonment and/or removal of water lines leading to the water 
tanks should be provided. 
 
 
1997 Uniform Building Code Seismic Design Criteria 
 
In accordance with the 1997 Uniform Building Code (UBC), M&A recommends using the 
following seismic design criteria: 
 

• seismic zone factor of 0.4 

• soil profile type of SB 

• seismic coefficient (Ca) of 0.40Na 



Mr. Geoffrey A. Reilly 
Christopher A. Joseph & Associates 
20 November 2003 
Page 18 
 
 

• seismic coefficient (Cv) of 0.40Nv 

• near-source factor Na of 1.5 

• near-source factor Nv of 2.0 

• seismic source type A. 

 

Treadwell & Rollo concur with the recommended design criteria. 
 
 
Slab-on-Grade Floors 
 
M&A report indicates that slab-on-grade construction will be used for garage floors of uphill 
lots.  M&A recommends the slabs be reinforced with steel bars and cast upon firm natural soil, 
rock, or engineered fill.  M&A also recommends the slab be underlain by some type of moisture 
prevention treatment and a network of finger drains.  Typical moisture prevention treatment and 
specifications for finger drains are attached as a figure within the M&A report.  The moisture 
prevention treatment consists of a two-inch-thick layer of sand, over a moisture-proof membrane, 
over a layer of gravel.  The thickness of the gravel layer is not defined.  M&A recommends the 
finger drains consist of 4-inch-diameter perforated pipe sloped to drain at a minimum grade of 
one percent.  The pipe should be placed in trenches that are at least 12 inches wide and at least 
12 inches deep, and backfilled with either Caltrans Class 2 permeable material or clean, coarse 
gravel that is wrapped in an acceptable geotextile, such as Mirafi 140N.   
 
Treadwell & Rollo take no exception to the proposed slab-on-grade and moisture prevention 
system design criteria. 
 
 
Repair of Erosion Features 
 
M&A recommends three options to repair and stabilize existing erosion features.  Based on their 
field investigation, M&A concludes that areas of existing erosion features are underlain by very 
strong, resistant sandstone bedrock at relatively shallow depths.  Whichever option is selected, 
M&A recommends that the finished slopes should be planted with erosion resistant vegetation 
and improvements be made to surface and subsurface drainage.  
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M&A’s Option No. 1 
Excavate and remove materials affected by erosion in areas where the topography allows a cut to 
daylight at acceptable inclinations. 
 
M&A’s Option No. 2 
Excavate a key at the base of the slope or resistant rock in the erosion area.  Rebuild the slope 
with compacted, drained, engineered fill over a geogrid to allow for slope reconstruction at a 
steep inclination.   
 
M&A’s Option No. 3 
Construct structural retaining walls or terrace walls in the erosion areas.  A wall can be 
constructed at the top of the eroded area and then trim the erosional features away from below 
the wall.  
 
Treadwell & Rollo take no exception to the proposed erosion repair options.  
 
 
Surface and Subsurface Drainage 
 
The M&A report indicates the site should be fine-graded to direct surface water to flow away 
from the building foundations.  Storm water should not be allowed to pond or flow in 
concentrated streams or channels on the site.  M&A recommends roof downspouts be connected 
to tightlines consisting of rigid, PVC pipe that will convey water to suitable discharge areas.  
Concrete v-ditches should also be placed at strategic locations to protect slopes.  M&A indicates 
the Civil Engineer of the project should locate drains and make provisions to maintain drains for 
the project. 
 
M&A indicates that subsurface drains should be constructed behind retaining walls, beneath 
engineered fills greater than four feet in depth, where seepage is encountered, and along the 
uphill and side hill sides of proposed structures in accordance with the “Guide Specifications for 
Subsurface Drains” attached to the M&A report. 
 
Treadwell & Rollo believe the design of surface and subsurface systems are important to the 
success of the proposed project.  Of particular concern is the high susceptibility to erosion of site 
soils and the likely presence of weak Franciscan melange adjacent to the sandstone bedrock at or 
near the site perimeter (including neighboring properties).  Therefore, Treadwell & Rollo 
believes that M&A (or other geologic consultant with experience in surface and groundwater 
controls) should provide technical input and review of the surface and subsurface drainage 



Mr. Geoffrey A. Reilly 
Christopher A. Joseph & Associates 
20 November 2003 
Page 20 
 
 
systems for the purpose of reducing the potential for adverse impacts, such as surface erosion 
and shallow and deep-seated landslides, on and adjacent to site.  Common design issues that may 
required technical input from M&A include:  1) the location of surface and subsurface drainage 
alignments, especially within filled slopes, 2) selection of water discharge locations, 3) 
separation of surface and subsurface water collection pipes, 4) location of pipe cleanouts, and 5) 
recommendations for controlling groundwater flow through trench backfill. 
 
 
Retaining Walls 
 
M&A recommends that all retaining walls be designed to resist the active pressure corresponding 
to an equivalent fluid weight of 35, 40, 45, and 50 pcf for wall backslope inclinations of level, 
4:1, 3:1, and 2:1 (horizontal to vertical), respectively.  If walls are rigidly restrained from 
rotation, a uniform surcharge pressure of 75 psf should be added to the design values.  M&A also 
recommends adequate subdrainage be constructed behind retaining walls. 
 
A passive resistance of 350 pcf can be used below the supporting material (as defined above).  If 
the wall is supported by drilled piers, the passive resistance value can be projected over two pier 
diameters.  If the wall is supported by spread footings, a friction factor of 0.35 can be 
incorporated into the design. 
 
Due to the relatively close proximity of the San Andreas Fault to the site and the potential for 
very strong ground shaking, Treadwell & Rollo recommends applying a uniform seismic 
increment to the design of new retaining walls at the site.  Also, if retaining walls are constructed 
adjacent to roadways and/or buildings, appropriate surcharge loads from the adjacent 
improvements should be incorporated in the wall design.  M&A should indicate whether seismic 
and surcharge loads will be incorporated into the design of new retaining walls.    
 
 
CONCLUSIONS 
 
We conclude the proposed project is feasible, but potentially constrained by:  1) very strong 
ground shaking, 2) slope instabilities associated with drainage systems, and new and existing 
cuts and fills, 3) localized settlement of compacted fill, and 4) potential difficulties associated 
with deep excavations into sandstone bedrock.  Based on our review of the 
geotechnical/geological studies presented to us for this project, we judge the consultants have 
performed an adequate geotechnical/geological characterization of the site conditions and 
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provided suitable geotechnical/geological recommendations for many of the site issues.  
However, we judge there are several issues that need further evaluation.  
 
Based on our geological/geotechnical third party review, we have the following comments that 
should be addressed by the project applicant.  These comments were previously discussed in this 
letter and are summarized as follows.   
 
T&R Comment No. 1 
The site developer should retain a qualified engineering geologist to observe all site grading 
activities for evidence of adverse bedding and joints in bedrock.  Where encountered, the 
potential hazard posed by these conditions should be evaluated from a standpoint of temporary 
and permanent slope stability.  Also, the engineering geologist should provide technical input 
and review surface and subsurface drainage plans and specifications for compliance with the 
geologist’s recommendations.     
 
T&R Comment No. 2 
The site storm water drainage system (including individual systems for each residence) should 
include redundancies to prevent discharge of uncontrolled runoff onto the site slopes in the event 
one or more components of the stormwater system becomes clogged or otherwise incapacitated. 
 
T&R Comment No. 3 
M&A should perform settlement and slope stability analyses to evaluate the static and seismic 
performance of the proposed fill slopes within planned buildings areas.  Subsequently, M&A 
should select a foundation system(s) that is compatible with the estimated movement of the fill 
slope (if any), and capable of safety supporting the new residences. 
 
T&R Comment No. 4 
The apparent discrepancy between the minimum embedment depths for fill slope toe keys should 
be clarified.  Also, M&A should indicate whether the minimum embedment depth is sufficient 
for all proposed fill slopes at the site.  
 
T&R Comment No. 5 
The applicant should carefully consider the feasibility of performing deep excavations into 
sandstone bedrock.  The approximate extent to which difficult excavation conditions (such as 
those requiring a hoe-ram) will be encountered should be described. 
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T&R Comment No. 6 
M&A should provide recommendations for the abandonment and/or removal of water lines 
leading to the water tank. 
 
T&R Comment No. 7 
M&A should indicate whether seismic and surcharge loads will be incorporated into the design 
of new retaining walls. 
 
In conclusion, we recommend the project applicant provide a response to the comments 
presented above.  San Mateo County should be given an opportunity to review the responses, and 
comment on whether any outstanding issues still remain. 
 
This review was prepared with the technical assistance from Mr. Charles Snell of Gilpin 
Geosciences (Geology Consultants).  On behalf of Treadwell & Rollo and Gilpin Geosciences, 
we appreciate the opportunity to assist you with the evaluation of geological and geotechnical 
issues for this project.  If you have any questions or require additional information, please call. 
 
Sincerely yours, 
TREADWELL & ROLLO, INC. 
 
 
 
Dean H. Iwasa  
Geotechnical Engineer 
 
Attachment: References 

Figures 1 through 4 
 
cc: Mr. Charles Snell, Gilpin Geosciences 
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22 January 2004 
Project 3738.01 
 
Mr. Geoffrey A. Reilly 
Christopher A. Joseph & Associates 
101 H Street, Suite Q 
Petaluma, California 94952 
 
Subject: Third Party Geotechnical/Geological Review 
  Thomas Subdivision 
  San Mateo, California 
 
Dear Mr. Reilly: 
 
This letter acknowledges our receipt of the letter titled Response to Third Party Review, 
Ascension Heights Subdivision, San Mateo County, California, prepared by Michelucci & 
Associates, Inc. (Michelucci), dated 15 January 2004.  The responses provided by Michelucci 
either concur, clarify, or provide mitigation for geotechnical/geological comments and/or issues 
described in our third party review letter dated 20 November 2003.  Therefore, we judge  
Michelucci’s letter satisfactorily addresses our concerns and no further response is required.  
However, it should be noted that some of the proposed mitigation will require reviewing and 
approving the final plans and details, and providing geotechnical/geological consultation based 
on field observations during construction.  To ensure the applicant’s geologic and geotechnical 
consultants are provided the necessary opportunity to participate in the final design and 
construction phases of the project, we suggest the county require the owner’s consultants 
(Registered Geotechnical Engineer and Registered Engineering Geologist) to review and approve 
the final grading, drainage, and foundation plans and specifications.  Also, upon completion of 
construction activities, the owner’s consultant should provide a final statement indicating 
whether the work was performed in accordance with project plans and specifications, and the 
consultant’s recommendations. 
 
If you have any questions or require additional information, please call. 
 
Sincerely yours, 
TREADWELL & ROLLO, INC. 
 
 
 
Dean H. Iwasa  
Geotechnical Engineer 
 
cc: Mr. Charles Snell, Gilpin Geosciences 
 



















 
 
 
 
 
 
 
 
 
 

APPENDIX G 
 

 HYDROLOGY DATA 
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Prepared for Dennis Thomas 
San Mateo Real Estate and Construction 

February 2003 
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      February 27, 2003 

Dennis Thomas 
San Mateo Real Estate and Construction 
1777 Borel Place, Suite 330 
San Mateo, CA 94402 

Subject: Hydrology Study 
   Ascension Heights Subdivision, San Mateo, California 
    Lea & Sung Job No: 2010135

Dear Dennis: 

 It is my pleasure to present to you the following hydrology study. This study is a 
detailed analysis of the proposed storm drain system that is planned for the project. This 
report presents our analysis and conclusions on the adequacy of the proposed system as 
well as the impact on the existing storm drain system it is planned to tie into.   

 It is our conclusion that the proposed development will have no adverse effect on 
the adequacy of the existing storm drain system, provided the conditions stipulated in the 
recommendations portion of this report are incorporated into the final design.

 Please feel free to call at any time should you have any questions. 

      Very truly yours,  

      Jeffrey C. Lea, Principal  
P.E. 31878, expires 12-31-04
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INTRODUCTION 

 Ascension Heights Subdivision is a proposed 25-lot development that is situated 
in the San Mateo Hills area near the College of San Mateo. A new looping public 
roadway will service the 25 lots proposed by this development.  The land is currently 
undeveloped with the exception of an existing water tank owned by California Water 
Service, Inc. The tank is located on a separate parcel located in the middle of the property 
and is not a part of the proposed subdivision. This parcel is made accessible by a paved 
roadway with an access easement through the project.  The existing property currently 
drains downhill to public roadways of Bel Aire Road and Ascension Drive to the west 
and south. The northerly side of the property currently drains down to the existing houses 
on Parrott Drive while the southerly side drains to the houses on CSM Drive.

 The current storm drain system appears to have been installed in the late 1950’s 
when the current subdivision was constructed. The system starts in various locations 
throughout the neighborhood. All systems then drain into the main line, which follows 
Ascension Drive from the intersection of Ascension Drive and Bel Aire Road and then 
flows downhill to a drop inlet at the intersection of Ascension Drive and Polhemus Road. 
At this point the runoff flows across Polhemus Road and outfalls into Polhemus Creek. 

 This report is an analysis of and recommendation on the adequacy of the proposed 
system as well as the impact on the existing storm drain system into which it is planned 
to. This study is concentrated on the main storm drain line that follows Ascension Drive 
from the intersection of Bel Aire Road and Ascension Drive to the outfall in Polhemus 
Creek.

DRAINAGE NARRATIVE 

The new development will add approximately 4.55 acres of impervious surface 
(roads, house, and flatwork) to the site which is now currently undeveloped except for the 
water tank and access road. The new storm drain system proposed as part of the Tentative 
Subdivision Map will consist of County-approved inlets, drainage structures, concrete 
valley gutters and underground pipes. The majority of the proposed system will be 
smooth-walled High Density Polyethylene (HDPE) plastic pipe. The proposed on-site 
system will constitute two separate lines, designated in this report as Line “A” and Line 
“B”, which serve the northerly side of the property and the southerly side, respectively. 
All the drainage uphill of the proposed public streets will flow towards the new roadways 



  Lea & Sung Engineering, Inc. 
  Job No. 2010135 

Page 2

and follow the curb and gutter until it enters an inlet. The area downhill of the roadways 
will drain into valley gutters, which will be designed to accommodate the anticipated 
runoff. (valley gutter design will be done during the construction drawing phase and has 
been omitted from this report.) The runoff from these valley gutters will enter inlets at the 
downhill end of the valley gutters and then the underground system. Once all the water 
has been collected into the underground system, the water is conveyed to a new line in 
both Bel Aire Road and Ascension Drive. This new storm drain lines will then connect 
into a new common manhole at the intersection of Ascension Drive and Bel Aire Road. 
The system then connects into the existing system, following Ascension Drive down to 
Polhemus Road. The runoff is then released into Polhemus Creek. 

The site currently has extensive soil erosion on portions of the site as discussed in the 
“Geotechnical and Engineering Geologic Investigation” 1  This surface erosion is 
proposed to be repaired as part of the subdivision. The new valley gutters and storm drain 
infrastructure are designed to take a significant amount of runoff away from these areas 
and thus help prevent future erosion.

The new impervious surface runoff associated with the development consists of the 
following:

 New roadway and sidewalk surface   2.25 Acres 
 New house and driveways   2.30 Acres 
  (Assumed at 4000 s.f. per lot)    
    Total   4.55 Acres 

ASSUMPTIONS AND METHODOLOGY 
 In performing the hydrological calculations, the Rational Method (Q=C*I*A) was 
used, as specified in the “San Mateo County, Guidelines for Drainage Review”. A 10-
year storm event interval was used in the calculations. Per instructions in the guideline 
and confirmation with Pete Bentley, engineer with the County. The project is outside of 
any floodplain.

 The size, slope, material type and location of the existing system was done in 
combination of a field survey which located and verified “As-built” conditions of the 
system and the original improvement plans2 for the system.  

1 “Geotechnical and Engineering Geologic Investigation”, by Michelucci and Associates, Inc., dated 
December 16, 2002, Job No. 01-3186 
2 Improvement Plans – Enchanted Hills Unit No. 2, dated November 1959. 
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 The runoff coefficient “C” was determined in two ways. The first method used to 
determine the “C” values was by using the values given in the Rainfall Runoff Data 
Chart3. The second method used for determining “C” values for areas that include the 
large areas of undeveloped land that compromise the parcel was determined by a 
weighted average method of calculating the percentage of each type of surface, whether 
residential, asphalt streets or open space.4

 The Time of Concentration (Tc) was determined by assuming an initial Tc at the 
uppermost inlet. Starting with the initial Tc and adding the pipe flow time, we then 
computed the actual Tc at each structure.  Since multiple storm drain systems connected 
to the main system, the overall area and the longest Tc value was used for each structure. 
Thus some structures jump dramatically in time from the upstream inlet because the 
runoff took longer to get to this inlet via the branch system that connected to it.  

 The values for the frictional coefficient, “n” were determined by both 
manufacturers specifications for the new Corrugated HDPE smooth wall pipe and a good 
condition for the existing reinforced concrete pipe. 

 Pipe          “n” 
HANCOR Hi-Q  PIPE5     0.011 
Reinforced Concrete Pipe (good condition)6  0.013 

Hydraulic information was also omitted in this report. Since the slope of the 
majority of the pipes is in excess of 10% and the new and existing systems are located in 
a very steep environment, there is negligible chance of having any hydraulic problems. In 
most instances the hydraulic grade line will simply be the actual water level of the runoff 
in the pipe section itself. Pete Bentley, engineer for the County of San Mateo, agreed and 
said that the County would not require any hydraulic calculations. 

3 Rainfall Runoff Data, San Mateo County 
4 Drainage Manual, County of Santa Clara, Department of Public Works. 
5 HANCOR Hi-Q  PIPE SPECIFICATION, http://www.hancor.com/product/hiqspecs.html 
6 Drainage Manual, County of Santa Clara, Department of Public Works. 
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RESULTS

Detailed hydrology calculations for both the existing and proposed systems are 
shown in Exhibit “A”. The calculations take into account all the information shown in the 
references sheet, the assumptions and methodology section of this report and good 
engineering judgment.  

EXISTING SYSTEM 

The results of the calculations shown in Exhibit “A.1” show that the existing 
system is able to handle to current pre-development runoff with two pipe run exceptions.  
Pipe P-6 as shown on the existing hydrology base map is a 15” RCP sloped at 2%.  This 
exceeds capacity of the pipe by almost 20%. This is primarily due to its flat slope. The 
outfall pipe, P-12 that crosses Polhemus Road is also over capacity. This is a 30” RCP 
sloped at 1.3%. This too has capacity problems due to its flat slope. All other pipes 
exceed the capacity requirements.  

PROPOSED SYSTEM

 The proposed system is specifically designed to not only handle a 10 year event, 
but also a 100 year event. As the calculations shown on “Exhibit A.2” show both Line 
“A” and Line “B” have been designed to fully handle any anticipated runoff caused by 
both a 10 year and 100 year event. 

HOW THE PROPOSED SYSTEM WILL IMPACT THE EXISTING SYSTEM 

 The proposed design will have little impact on the existing system. Since the 
proposed system has a great deal of capacity to it and a long time of concentration, the 
runoff will be contained in the pipe for some time before it has a chance to severely 
impact the existing system. The actual system flow is increased with the additional 
impervious surfaces, however the majority of the pipes in the system are able to handle 
the additional runoff with no adverse effects. As with the existing system, however, the 
added runoff has an adverse effect on the same two pipes that posed problems on the 
existing system.   

Should the rainfall from a severe storm exceed that of a 10-year event, or the lines 
or inlets get clogged, the water does have an overland release via the public streets. Due 
to the extreme slope of the existing streets, any runoff that is not intercepted by the 
existing storm drain system will simply drain down Ascension and flow over Pulhemus 
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Road and into the creek. Thus it is anticipated that none of the existing houses or 
neighboring hillsides in the neighborhood would be affected by any flooding as a result 
of additional runoff imposed by this development. The proposed on-site system does 
have some low spots to it in the new public street that would prevent overland release via 
the streets. In this case the pipes have been intentionally oversized to handle as much 
capacity as possible, even in the event of some blockage.  

RECOMMENDATIONS
 The analysis incorporated in this report has shown that the existing system can 
handle the anticipated additional runoff from the proposed development, except for two 
specific pipes. It is recommended that these pipes be redesigned and upsized to increase 
their capacity, both for the existing condition and the proposed development.

In the case of pipe P-C7, in which a 15” RCP flowing at 2.0% is crossing 
Ascension Drive at Enchanted Way, we recommend a new 21” RCP replace the existing 
pipe. Since the upstream and downstream pipe are of adequate size, it is more reasonable 
to simply replace the pipe at the same invert locations as is currently in place.  

 In the case of pipe P-C13, in which a 30” RCP flows at 1.3%, it is feasible to both 
increase the size of the pipe as well as increase the slope. The upstream invert of this 
outgoing pipe is several feet lower than the incoming pipe invert, thus the invert can be 
raised and not affect the upstream pipe. We recommend replacing the existing 30” RCP 
with a 36” RCP sloped at 2%.  

 In both cases, the recommendations will allow the entire system to handle the 
design storm event with a factor of safety built into it. 

The calculations for the above recommendations are shown in Exhibit A.3 
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August 20, 2003 
 
 
 
Mr. Geoffrey A. Reilly  
Principal / Regional Manager 
Christopher A. Joseph & Associates 
101 H Street, Suite Q 
Petaluma, California  94952 
 
 
Subject:  Review of Hydrology Study for Ascension Heights Subdivision in San Mateo 
 
Dear Mr. Reilly: 
 
I have completed my peer review of hydrologic analyses submitted for the Thomas Subdivision 
in San Mateo County.  My opinions are based on two visits to the proposed project site and a 
review of these documents: 
 

1. “Hydrology Study: Ascension Heights Subdivision,; San Mateo, California” prepared by 
Lea & Sung in February 2003; and 

 
2. “Geotechnical and Engineering Geologic Investigation: Proposed Ascension Heights 

Subdivision; San Mateo County, California” prepared by Michelucci & Associates, Inc. 
in December 2002. 

 
Although I have reviewed the geotechnical and geologic investigation, my opinions are limited 
to erosion caused by storm and subsurface runoff rather than gross geotechnical stability. 
 
Scope of Review 
Our scope of review is to evaluate the applicant’s hydrology and drainage report for 
completeness and appropriateness in the following areas: 
 

• methodologies 
• rainfall and design storm 
• soil infiltration and other losses 
• safe discharge 
• erosion potential during and after construction 
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Summary of Findings 
Based on my review of the reports’ completeness relative to the areas of hydrology listed above, 
I have a few major issues, and several minor issues.   
 
Major Issues 
 

1. Project impacts for more severe runoff events (in excess of a ten-year design storm) are 
examined in only a very cursory fashion, and are not supported by the calculations 
submitted.  Project impacts in terms of runoff and erosion should be quantitatively 
analyzed for the 100-year event, which is the national standard and has been adopted by 
the City of San Mateo for their planning.  (Runoff eventually reaches San Mateo Creek, 
which is maintained by the City further downstream.)  Potential impacts to the site and 
surrounding properties during more extreme runoff events should be addressed. 

 
2. Safe release of runoff from the project site should be provided in the event that design 

storm drain capacity is exceeded, even if due to debris.  Again only a cursory statement is 
made regarding this issue, which could have serious consequences regarding erosion. 

 
3. A more defined erosion control plan should be provided.  In particular, the plan should 

guarantee that the developer will implement Best Management Practices during 
construction, and select which erosion repair option is to be used at specific locations.  It 
is not entirely clear who is responsible for erosion repair and stabilizing slopes.  In my 
opinion this work should not be left to individual lot builders. 

 
Minor Issues 
 

1. Runoff coefficients for residential development on steep slopes tend to be higher than 
used in the Hydrology Study.  Given the steep slopes, however, storm drain performance 
may not be significantly affected. 

 
2. When evaluating storm drain performance, the standard of practice is to analyze the 

system using a range of pipe roughness coefficients – lower to evaluate the potential for 
high pipe velocities; higher to evaluate pipe capacity. Energy dissipation may be an issue. 

 
3. The capacity of street inlets should be checked to determine how much runoff is flowing 

in the streets, particularly for more severe runoff events.  Inlet capacity at the intersection 
of Ascension Drive with Bel Aire Road may be fairly important. 

 
4. For the ten-year design event, the proposed project increases peak runoff by about one 

cubic feet per second, or about two percent.  I would tend to agree that this is not a 
significant impact to either Pulhemus Creek or San Mateo Creek, if the applicant can 
demonstrate that peak 100-year runoff is safely conveyed to Pulhemus Creek with no 
significant impact to other properties.  However, it may be noted that County policy is to 
allow no increase in post-project runoff.  

 
Methodologies 
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The applicant follows the Rational Method methodology specified in San Mateo County, 
Guidelines for Drainage Review.  This method estimates peak rates of runoff and is an 
appropriate methodology to analyze project impacts, particularly drainage impacts.   
 
The potential for the project to increase erosion due to an increased duration of runoff relative to 
pre-development flows (particularly in the more frequent storm events) can be addressed simply 
by having a comprehensive erosion control plan; that is, one that does not allow site erosion.  
The potential for increased erosion in Pulhemus Creek or San Mateo Creek due to the project is 
likely to be less than significant. 
 
The Hydrology Study adequately addresses ten-year design runoff assuming that the storm drain 
system is functional.  On Page 4 of the study, the applicant’s engineer states: “The proposed 
system is specifically designed to not only handle a 10 year event, but also a 100 year event. As 
the calculations shown on ‘Exhibit A.2’ show both Line “A” and Line “B” have been designed 
to fully handle any anticipated runoff caused by both a 10 year and 100 year event.” However, 
the spreadsheets appended as Exhibit A.2 do not include 100-year calculations.   
 
Furthermore, the 100-year design event should be routed through the proposed storm drain 
system and streets if necessary, based on an analysis of inlet capacities.  Surface drainage ditches 
protecting neighboring properties to the southeast along Ascension Drive and Los Altos Drive, 
and to the north along Parrott Drive should be designed to contain 100-year runoff with a 
modicum of freeboard. 
 
Rainfall and Design Storm 
The applicant’s engineer uses rainfall-frequency-duration data published by the San Mateo 
County Department of Public Works.  This data is reasonable and is generally within about ten 
percent of values obtained using a methodology adopted by the City of San Mateo and approved 
by FEMA, which is based on Santa Clara Valley Water District regression analyses for 
precipitation data in the Bay Area. 
 
Again, the 100-year design storm should be used to analyze project impacts in addition to the 10-
year storm used by the applicant’s engineer. 
 
Soil Infiltration and Other Losses 
A runoff coefficient of 0.5 is used in the Hydrology Study for newly developed residential lots.  
Experience with other projects involving higher-end homes on steep slopes suggests that a runoff 
coefficient of 0.6 (ASCE, 1996) is more appropriate. This change, however, may not have a 
significant impact on the impact analysis. 
 
Safe Discharge 
Due to the relative steepness of the site and surrounding areas, the applicant omitted hydraulic 
information.  However, it can be difficult to intercept gutter flow on relatively steep slopes (up to 
50 percent).  The safe discharge of runoff in excess of storm drain or inlet capacity, and the 
impact of the project on that discharge should be examined in more detail.   
The relative split of excess street flow at the intersection of Ascension Drive and Bel Aire Road 
is of concern.  A statement is made in the Hydrology Study:  
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“Should the rainfall from a severe storm exceed that of a 10-year event, or the lines or inlets get 
clogged, the water does have an overland release via the public streets.  Due to the extreme slope 
of the existing streets, any runoff that is not intercepted by the existing storm drain system will 
simply drain down Ascension and flow over Pulhemus Road and into the creek.  Thus it is 
anticipated that none of the existing houses of neighboring hillsides in the neighborhood would 
be affected by any flooding as a result of additional runoff imposed by this development.” 

 
(A statement such as this should be limited to estimated runoff from a specified return period. 
There is always a finite probability that neighboring properties will be impacted, it is a matter of 
how significant that probability is.) 
 
Site topography and reconnaissance indicate that some of the excess flow may actually drain 
down Bel Aire Road to the south rather than Ascension Drive.  This storm runoff could flow 
downhill to Valley View Court which terminates in a cul-de-sac with no safe release for drainage 
in excess of its single catch basin.  If the project causes additional runoff to split down Bel Aire 
Road, there could be a significant impact to properties along Bel Aire Road and Valley View 
Court, particularly those at the end of the cul-de-sac. 
 

 
 
Left:  Intersection of Bell Aire Road and 
          Ascension Drive showing potential spill of 
          excess flows toward Valley View Court. 
 
 
 
 
 
 
 

 
 
 
 
Right: Cul-de-sac on Valley View Court 
            (No overland release) 
 
 
 
 
 
The Hydrology Study also states: 
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“The proposed on-site system does have some low spots to it in the new public street that would 
prevent overland release via the streets. In this case the pipes have been intentionally oversized to 
handle as much capacity as possible, even in the event of some blockage.” 

 
The sag points without release appear to be at the boundary of Lots 19 and 20, and at the street 
corner near Lot 6.  Standard practice is to provide a safe overland release of stormwater in the 
event that the underground storm drain system’s capacity is exceeded, through blockage or 
otherwise.  The applicant should address how deep water could become if the storm drain system 
were to become plugged, where that water might go, and if there could be unintentional 
breakouts that might exacerbate site erosion or damage adjacent properties. 
 
Erosion Potential During and after Construction 
The applicant should mitigate for increased on-site erosion and pollutant discharges to the storm 
drain system and San Mateo Creek watershed during construction activities.  Some mechanism 
for protecting against the impacts of building on individual lots over time should also be in 
place.  Reference is made to Best Management Practices published by San Mateo County, the 
California Regional Water Quality Control Board, the Santa Clara Valley Urban Runoff 
Pollution Prevention Program, and similar agencies. 
 
The geotechnical report recommends subdrain systems at foundation walls, tightline disposal 
pipes from roof downspouts, and concrete “v” ditches at strategic locations to protect slopes 
from erosion.  These features should be coordinated with the storm drainage system if necessary; 
even if just to indicate that subdrains and roof leaders will discharge to the street. 
 
To properly assess project impacts, the responsibility for erosion control measures should be 
made clearer.  Will complete and comprehensive measures be taken at the time the subdivision is 
mass-graded, or are individual lot builders expected to provide their own erosion control plans?  
Will some of the site be left in this condition if lots do not sell quickly? 
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The following photograph illustrates the potential problem of providing a safe overland release 
of runoff.  Site design should be conservative to help prevent a repeat of this situation, where 
runoff eroded its own path to the street below, completely bypassing the designed drainage 
facility: 
 

 
 
 
Please feel free to call me to discuss any of my opinions, and if you feel that I have not addressed 
an issue outlined in our scope of review.  I look forward to hearing from you in the near future.  
Thank you for relying upon Schaaf & Wheeler for this portion of your project. 
 
Very truly yours, 
SCHAAF & WHEELER 
 
 
 
Charles D. Anderson, P.E. 
Vice President 
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January 12, 2009 

 
 
Diana Shu, Road Operations Manager 
Department of Public Works 
San Mateo County 
555 County Center 5th Floor 
Redwood City, CA 94063 
 
Subject:   Hydrology Study for Ascension Heights 
                Job No. 2010135 
 
Dear Ms. Shu: 

 
I am writing to you as a follow-up to our meeting in your office on November 25th. In this 

meeting we discussed the BAHM software that the County is requesting we use to design our 
hydromodification plan on the Ascension project. During the meeting we spoke with Charles 
Anderson from Schaaf and Wheeler, the EIR consultant’s project hydrologist. In our 
conversations, it became clear that the impact of doing the BAHM hydromodification would not 
be justified compared to the cost and physical space requirements for the system the software 
requires. 

 
In working with the BAHM software, the program generated a system so large, as to be 

completely cost prohibitive (hundreds of thousands of dollars) and which would be physically 
impossible to build. In accordance with the software handbook and at the suggestion of Arleen 
Feng, BAHM coordinator for the County of Alameda, I then utilized a grassy swale in the 
calculations to bring the time of concentration down and thus reduce the size of the system 
necessary. To accomplish this, I separated the site into two sections, similar to the proposed storm 
drain system. About two-thirds of the site was able to be directed to a potential swale, while the 
remainder third would have to be routed directly to the storm drain system, due to the steepness of 
the site and the lack of usable space for any other treatment devise.  

 
The north system was run under the assumption that the street and house runoff would 

flow to a 500’ long grassy swale with only 1% of slope that runs behind lots 1-6 prior to entering 
the storm drain system.  

 
The south system would be similar and channel all the runoff from the streets and future 

houses to a grassy swale along the rear of lots 18-25. This swale due to the topography on-site 
would have about a 10% slope to it and would have to be lined with fabric to protect it from 
erosion. 
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It is clear that the swale used as a treatment facility would also function to delay the initial 
time of concentration and thus the pipe system could potentially be smaller than a facility that is 
not proceeded by a swale. 

 
At your request, we have also done an analysis of the site with a single family house on it, 

rather than the subdivision and large streets. To accomplish this, we placed a fairly large single 
family house with a pool and pool house near the uphill edge of the site accessed off the existing 
roadway that services the water tank owned by CalWater. In this scenario, we also used a grassy 
swale to treat the runoff and delay the time of concentration. In the scenario as with the other 
ones, the size of the pipe far exceeds what would be deemed as reasonable. 

 
Please note that we did review other alternatives within the BAHM software to 

accomplish our results. One suggestion is the use of perforated pipes to allow the runoff to 
percolate into the ground. We have determined that due to the steepness of the site and the risk of 
slope stability that this would not be feasible. All other options such as ponds, soil filters, or 
gravel filters are not feasible on such a steep site. 

 
Our results of the BAHM analysis are as follows: 
 

Designation 
Impervious 

Surface  
Open 
Space  

Total 
Area 

Pipe 
Dia. Length 

Outlet 
hole 

Wier 
Size 

North 2.27 Acres 
2.27 

Acres 
4.54 

Acres 60” 620 l.f. 1" 3" x 24" 

South 2.87 Acres 
3.18 

Acres 
6.05 

Acres 60” 840 l.f. 1" 4"x24" 
Individual 

House 0.46 Acres 
1.04 

Acres 
1.50 

Acres 48” 260 l.f. 0.6” 3" x 24" 
 

 As you can see the software resulted in significant pipe storage and small outlet sizes. The 
one inch hole the software requires is not practical for storm drainage as it will clog very quickly 
and require constant maintenance.  

 
In our conversations with you, Joe Brasher of Clear Creek Solutions and Arleen Feng, I 

feel that we are using the software correctly and realize that the software will give us much higher 
recommendations than would previously be expected with a volume based calculation. However, 
the size and length of the pipes are simply so far beyond what is normally required that this 
becomes an undue hardship. 

 
In reviewing these requirements, we have determined that the system would not only cost 

a tremendous amount of money, but also be physically impossible to construct. There is no room 
to place almost 1,500 l.f. of 60” diameter pipe on-site. The site is very steep and the placement of 
horizontal piping is not feasible.  
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I recognize and agree with the need for hydromodification and also agree with a flow base 

calculation such as the BAHM, but I do feel that the results of using the software are impractical 
and not necessary. 

 
Aside from the BAHM, we took it upon ourselves to perform a simple analysis of the 

impact of our project on Polhemus Creek. Our project is more than a quarter mile away from the 
creek and all runoff would first run through City/County storm drains prior to reaching the creek. 
Our analysis shows that the new development would only lead to an increase of 3.6 cfs or an 
increase of 0.6%. Since this percentage is less than 1%, we feel that the expense and lack of 
constructability warrants the use of the BAHM. In other words any hydromodification as shown 
in the BAHM would have negligible effect on the actual creek. 

 
In lieu of the BAHM, we are proposing to maintain our previous hydrology study that is 

volume based and provides metered release and storage on each lot, thus releasing runoff at a 
predevelopment rate for a 10 year storm. 

 
As support with this letter, we are furnishing the following information: 
 

- Original Volume based hydromodification study, utilizing a HydroCAD hydrograph 
analysis. This has not changed from our previous submittal. 
- CD of BAHM analysis for both North and South portion of the project and a potential 
single family home on the site. 
- Rational based calculations of the impacts to Pulhemus Creek. 

 
I would be happy to discuss this with you further and look forward to hearing from you on 

your thoughts on this letter. 
 
Please feel free to call or email if you have any questions. 

 
 
       Very truly yours, 
 

 
 

Jim Toby, P.E., P.L.S. 
       Senior Project Manager 
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January 19, 2009 

 
 
Diana Shu, Road Operations Manager 
Department of Public Works 
San Mateo County 
555 County Center 5th Floor 
Redwood City, CA 94063 
 
Subject:   Hydrology Study for Ascension Heights 
                Job No. 2010135 
 
Dear Ms. Shu: 

 
 Per the County’s request, accompanying this letter are our hydrology calculations for on-
site retention for a 10 year storm. This has previously been submitted to the County. I have 
updated our spreadsheets for the analysis of the pipe flows to include the metered release for not 
only the on-site system, but also the existing off-site system to include the metered release as we 
have shown on our hydromodification analysis. Per our previous analysis, there are several 
existing storm drain pipes downstream of this project that we are proposing to replace with larger 
pipes to accommodate the larger storms. During our analysis, we determined the existing system 
would not have the capacity for a 10 year storm even before any development occurs. Thus with 
our metered release, we have determined that we are not adding any additional runoff to the 
existing system. 
 
 Recently the County requested us to update our calculations for a 100 year storm. I am 
happy to provide this if absolutely necessary, but I do not feel it is warranted. We have been 
working on this project since 2001 and have worked with many engineers and planners within the 
County during this time. At the time of the initial work on this project, we specifically asked 
which storm we should be designing to. It was very specific that we use the 10 year storm and 
historically the 100 year storm is primarily used in flood prone areas. I have confirmed this in 
recent projects with Lisa Ekers and Richard Lee.  
 
 Due to the steep terrain in the area, during our initial analysis and report we pointed out 
that if the storm drain system was to become over burdened with runoff, any additional water 
would simply flow down the street and eventually make it to Pulhemous Creek, the same as the 
storm drain system itself.  
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 Since my understanding from various County staff over the years is that the 100 year 
storm calculation is used in flood prone areas and this is clearly not a flood prone area, I am 
requesting that we forego the calculations and instead stay with the calculations that we are 
providing for the 10 year storm. 
 

I would be happy to discuss this with you further and look forward to hearing from you on 
your thoughts on this letter. 

 
Please feel free to call or email if you have any questions. 

 
 
       Very truly yours, 
 

 
 

Jim Toby, P.E., P.L.S. 
       Senior Project Manager 
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The BAHM has been used to analyze pre-project and post-project flow-duration curves at the 
Polhemus Creek outfall from the County storm drain system to which the proposed development 
will connect. At this location, approximately 811 acres are tributary to Polhemus Creek, including 
the 13-acre project site, which represents 1.6 percent of the tributary watershed. Figure 1 shows 
the watershed area analyzed. 

Figure 1. Watershed Analyzed for Hydromodification Impacts 

The watershed contains various soil types and land uses that are input into the BAHM and then 
changed based on how the proposed development affects the model parameters. Table 1 provides 
a summary. It is noted that the watershed is estimated to be approximately 35 percent impervious 
in its existing condition. SCS Hydrologic Soil Types are calculated using data from the NRCS 
National Cooperative Soil Survey (Web Soil Survey 2.1) for San Mateo (Eastern Part) and San 
Francisco Counties. 

Site
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Table 1. BAHM Input

BAHM Parameter Pre-Project
(acres) 

Post-Project
(acres) 

Forest Cover on B Soil 341.0 341.0 
Shrub Cover on C or D Soil 186.0 181.5 
Impervious Cover 284.0 288.5 
 811.0 811.0 

Table 2 presents BAHM output for the location of interest and the corresponding flow-duration 
curves are shown below. The approximate average increase in flow is about 0.2 percent.  Most 
development is on rock (orthents).  BAHM lumps Type C and Type D soils together, which 
makes the BAHM results conservative considering that orthents are usually less pervious than 
typical C or D soils.  If BAHM had an option for rock instead of C/D soil, the calculated increase 
in flow might be even less. In reality, if top soil is imported for landscaping purposes, 
improvements on individual lots could potentially further mitigate the very small calculated 
increase in post-developed flows. 

Table 2. BAHM Output

Polhemus Creek Discharge (cfs) 

Return Period Pre-Project Post-Project 

2-year 182.0 182.3 
5-year 359.1 359.8 
10-year 421.4 422.4 
25-year 630.5 631.1 
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The Municipal Regional Permit Tentative Order (NPDES No. CA S612008; December 4, 2007) 
states that “the post-project flow duration curve shall not deviate above the pre-project flow  
duration curve by more than 10 percent over more than 10 percent of the length of the curve 
corresponding to the range of flows to control,” which is from ten percent of the two-year flow to 
the ten-year flow. For Ascension Heights, the post-project flow duration curve does not exceed 
the pre-project flow curve by an average of more than 0.2 percent over the entire length of the 
curve corresponding to the range of flows to control. While not explicitly meeting the NPDES 
requirements, the proposed development clearly has little impact on Polhemus Creek 
hydromodification. 

Further, it is noted that the Central Coast Regional Board is adopting criteria that requires no 
more than a one percent increase in the post-project flow duration curves from the one-year to the 
ten-year return periods. The “one-year” flow is equivalent to the flow that is exceeded one 
hundred times in one hundred years based on partial-duration analysis. A technique derived by 
Walter Langbein can be used to transform a frequency curve derived from annual events into a 
corresponding partial duration curve. (Ref. Beard, Statistical Methods in Hydrology, 1966) Based 
on the Langbein criteria, the “one-year” annual return period based on the flood-frequency 
analysis presented in Table 2 is about 130 cfs or about 72 percent of the two-year flow. Therefore 
if the average increase in flow from 10 percent of the two-year flow to the ten-year flow is less 
than one percent (0.2 percent is less than one percent), it is less than one percent from the one-
year flow to the ten year flow. 

San Mateo County offers an HMP exemption where the cost of plan implementation is greater 
than two percent of the total project cost. The Applicant cites a “tremendous amount of money” 
as the cost to implement, and we agree. Alternatives such as allowing runoff to percolate or the 
construction of surface storage facilities pose a public safety threat due to the steepness of the site 
and slope stability issues. Therefore the only possible implementation alternative is underground 
horizontal pipe. The Applicant found the longest required pipe length to be 840 feet. The entire 
project site is about 700 feet by 700 feet, with a total change in elevation across the site (to the 
drainage outlet) of more than 100 feet. Installing a buried system is simply not feasible. 

Impact HYDRO-4  Create or Contribute Runoff Water Which Would Exceed the Capacity 
of Existing or Planned Storm Drain Systems or Provide Substantial 
Additional Sources of Polluted Runoff

It is understood that the County has directed the Applicant to design a storm drain system capable 
of accommodating 10-year runoff. However for CEQA analysis, the generally accepted threshold 
for impact analysis is a 100-year return period. The Applicant has not provided post-development 
calculations for the 100-year storm event including discharge to Polhemus Creek, so we have 
provided 100-year calculations based on the 10-year spreadsheets provided by the Applicant. 
Calculations are attached to this letter.
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Under existing conditions the 100-year discharge to Polhemus Creek is 73 cfs with a velocity of 
14.9 feet per second at the outfall. Capacity in the existing County storm drain system is exceeded 
at two locations, labeled “P-6” and “P-12” respectively. The total estimated flow in excess of pipe 
capacity is 28 cfs. The Applicant proposes to upsize these two storm drain segments, from 15-
inch diameter to 21-inch diameter and from 30-inch diameter to 36-inch diameter, as mitigation. 
Post-developed 100-year storm drain capacity calculations include these proposed storm drain 
upgrades. A simplified volumetric calculation is used to model the effect of the Applicant’s 
proposal to store excess stormwater runoff storage and meter the release at individual home sites. 

After the proposed project, the 100-year discharge to Polhemus Creek is 72 cfs with a velocity of 
10.2 fps at the outfall. Improved storm drain capacity would be exceeded at the location labeled 
“P-C9”, but only by 0.5 cfs. The total estimated flow in excess of pipe capacity would drop from 
28 cfs to almost zero. (It may be noted that by upsizing the existing 18-inch storm drain at this 
location to a 21-inch storm drain, estimated flow would not exceed storm drain capacity.)  

The Applicant should also be aware that very high flow velocities are predicted for both the 10-
year and 100-year events, so precautions to protect against pipe damage and scour at the 
Polhemus Creek outfall should be part of the final design. 

Please feel free to call me to discuss our latest review, or if you feel we need to address additional 
issues. I look forward to hearing from you. 

Very truly yours, 

SCHAAF & WHEELER 

Charles D. Anderson, PE 
President













Site Area S1 0.293 acres 12750 sq. ft. Storage: 2 24 inch pipe 50 feet long
Runoff Coefficient 0.5 Release: 2 inch orifice with assumed free discharge

C 0.6 0.087266 sq ft
Secondary Orifice at 2 ft Depth

Duration (min.)
Intensity
(in/hr)

Rain
Depth

(inches)
Volume In 

(cu. ft.) Depth Phi
Storage
(cu. Ft.)

Release
(cfs)

Volume
Out    (cu. 

ft.)

Volume
Stored
(cu. ft.) Calc Diff

10 3.42 0.57 302.81 0.7195 2.57 101.72 0.34 201.08 101.73 0.00
1 3.14 157.08 0.40 241.38 61.43 95.65

11 3.31 0.61 322.38 0.71804 2.57 101.44 0.33 220.94 101.44 0.00
1 3.14 157.08 0.40 265.52 56.86 100.22

15 2.85 0.71 378.52 0.66213 2.45 90.81 0.32 287.70 90.81 0.00
1 3.14 157.08 0.40 362.07 16.45 140.63

eq. intensity 2.29

Site Area S2 0.254 acres 11050 sq. ft.
Runoff Coefficient 0.5

Duration (min.)
Intensity
(in/hr)

Rain
Depth

(inches)
Volume In 

(cu. ft.) Depth Phi
Storage
(cu. Ft.)

Release
(cfs)

Volume
Out    (cu. 

ft.)

Volume
Stored
(cu. ft.) Calc Diff

10 3.42 0.57 262.44 0.60545 2.33 80.27 0.30 182.17 80.27 0.00
1 3.14 157.08 0.40 241.38 21.06 136.02

eq. intensity 2.39

Site Area S3 0.307 acres 13373 sq. ft. Storage: 2 24 inch pipe 50 feet long
Runoff Coefficient 0.5 Release: 2 inch orifice with assumed free discharge

C 0.6 0.087266 sq ft
Secondary Orifice at 2 ft Depth

Duration (min.)
Intensity
(in/hr)

Rain
Depth

(inches)
Volume In 

(cu. ft.) Depth Phi
Storage
(cu. Ft.)

Release
(cfs)

Volume
Out    (cu. 

ft.)

Volume
Stored
(cu. ft.) Calc Diff

10 3.42 0.57 317.60 0.76191 2.66 109.92 0.35 207.68 109.92 0.00
1 3.14 157.08 0.40 241.38 76.22 80.86

eq. intensity 2.25



Site Area S5, S6 0.254 acres 11075 sq. ft. Storage: 2 24 inch pipe 50 feet long
Runoff Coefficient 0.5 Release: 2 inch orifice with assumed free discharge

C 0.6 0.087266 sq ft
Secondary Orifice at 2 ft Depth

Duration (min.)
Intensity
(in/hr)

Rain
Depth

(inches)
Volume In 

(cu. ft.) Depth Phi
Storage
(cu. Ft.)

Release
(cfs)

Volume
Out    (cu. 

ft.)

Volume
Stored
(cu. ft.) Calc Diff

10 3.42 0.57 263.02 0.60708 2.33 80.57 0.30 182.45 80.57 0.00
1 3.14 157.08 0.40 241.38 21.64 135.44

eq. intensity 2.39

Site Area S7 0.269 acres 11709 sq. ft. Storage: 2 24 inch pipe 50 feet long
Runoff Coefficient 0.5 Release: 2 inch orifice with assumed free discharge

C 0.6 0.087266 sq ft
Secondary Orifice at 2 ft Depth

Duration (min.)
Intensity
(in/hr)

Rain
Depth

(inches)
Volume In 

(cu. ft.) Depth Phi
Storage
(cu. Ft.)

Release
(cfs)

Volume
Out    (cu. 

ft.)

Volume
Stored
(cu. ft.) Calc Diff

10 3.42 0.57 278.10 0.64937 2.43 88.42 0.32 189.68 88.42 0.00
1 3.14 157.08 0.40 241.38 36.72 120.36

eq. intensity 2.35

Site Area S8 0.278 acres 12100 sq. ft. Storage: 2 24 inch pipe 50 feet long
Runoff Coefficient 0.5 Release: 2 inch orifice with assumed free discharge

C 0.6 0.087266 sq ft
Secondary Orifice at 2 ft Depth

Duration (min.)
Intensity
(in/hr)

Rain
Depth

(inches)
Volume In 

(cu. ft.) Depth Phi
Storage
(cu. Ft.)

Release
(cfs)

Volume
Out    (cu. 

ft.)

Volume
Stored
(cu. ft.) Calc Diff

10 3.42 0.57 287.37 0.67558 2.48 93.35 0.32 194.02 93.35 0.00
1 3.14 157.08 0.40 241.38 45.99 111.09

eq. intensity 2.33

Site Area N7 0.296 acres 12879 sq. ft. Storage: 2 24 inch pipe 50 feet long
Runoff Coefficient 0.5 Release: 2 inch orifice with assumed free discharge

C 0.6 0.087266 sq ft
Secondary Orifice at 2 ft Depth

Duration (min.)
Intensity
(in/hr)

Rain
Depth

(inches)
Volume In 

(cu. ft.) Depth Phi
Storage
(cu. Ft.)

Release
(cfs)

Volume
Out    (cu. 

ft.)

Volume
Stored
(cu. ft.) Calc Diff

10 3.42 0.57 305.88 0.72826 2.59 103.41 0.34 202.46 103.41 0.00
1 3.14 157.08 0.40 241.38 64.50 92.58

eq. intensity 2.28
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INTRODUCTION 

The following report contains the findings of Illingworth &Rodkin Inc.’s (I&R) assessment of potential 
environmental noise impacts associated with the development of the Thomas Subdivision, which 
proposes 25 single family detached homes on 13.3 acres of land in unincorporated San Mateo County, 
California.    The project site is located east of the Bel Aire Road and Ascension Drive intersection and 
shown in Figure 1. 
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This study has been prepared with respect to 
guidelines set forth by San Mateo County’s 
General Plan, and the State of California 
Environmental Quality Act (CEQA).  The 
following report includes a discussion of the 
fundamentals of environmental acoustics, a 
summary of the applicable noise regulations, the 
results of the noise monitoring survey, an 
evaluation of the site’s noise exposure with respect 
to applicable standards, and recommendations to 
mitigate environmental noise impacts on the 
proposed project to a level of insignificance. 
 
FUNDAMENTAL CONCEPTS OF ENVIRONMENTAL ACOUSTICS 
Noise may be defined as unwanted sound.  Noise is usually objectionable because it is disturbing or 
annoying.  Possible causes of this objectionable nature are the pitch and/or loudness of a given sound.  
Pitch is the height or depth of a tone or sound, depending on the relative rapidity (frequency) of the 
vibrations by which it is produced.  Higher pitched signals sound louder to humans than sounds with a 
lower pitch.  Loudness is the intensity of sound waves combined with the reception characteristics of the 
ear.  The intensity of sound may be compared with the height of an ocean wave in that it is a measure of 
the amplitude of the sound wave. 

FIGURE 1: VICINITY MAP

Bel 
Aire

 Rd.

Parrot Dr.

SITE

Ascension Dr.
Polhemus Road

 
In addition to the concepts of pitch and loudness, there are several noise measurement scales that are 
used to describe noise in a particular location.  A decibel (dB) is a unit of measurement that indicates the 
relative amplitude of a sound.  The zero on the decibel scale is based on the lowest sound level that the 
healthy, unimpaired human ear can detect.  Sound levels in decibels are calculated on a logarithmic 
basis.  An increase of 10 decibels represents a ten-fold increase in acoustic energy, while 20 decibels is 
100 times more intense, 30 decibels is 1,000 times more intense, etc.  There is a relationship between the 
subjective noisiness or loudness of a sound and its intensity.  Each 10 dB increase in sound level is 
perceived as approximately a doubling of loudness over a fairly wide range of intensities.  Technical 
terms are defined in Table 1. 
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TERM DEFINITIONS 

Decibel, dB A unit describing the amplitude of sound, equal to 20 times the 
logarithm to the base 10 of the ratio of the pressure of the sound 
measured to the reference pressure, which is 20 micropascals (20 
micronewtons per m2). 

Frequency, Hz The number of complete pressure fluctuations per second above and 
below atmospheric pressure. 

A-Weighted Sound Level, 
dBA 

The sound pressure level in decibels as measured on a sound level 
meter using the A-weighting filter network.  The A-weighting filter 
de-emphasizes the very low and very high frequency components of 
the sound in a manner similar to the frequency response of the human 
ear and correlates well with subjective reactions to noise.  All sound 
levels in this report are A-weighted, unless reported otherwise. 

L01, L10, L50, L90 The A-weighted noise levels that are exceeded 1%, 10%, 50%, and 
90% of the time during the measurement period. 

Equivalent Noise Level, Leq  The average A-weighted noise level during the measurement period. 

Day/Night Noise Level, Ldn  The average A-weighted noise level during a 24-hour day, obtained 
after addition of 10 decibels to levels measured in the night between 
10:00 pm and 7:00 am. 

Lmax, Lmin The maximum and minimum A-weighted noise level during the 
measurement period. 

Ambient Noise Level The composite of noise from all sources near and far.  The normal or 
existing level of environmental noise at a given location. 

Definitions Of Acoustical Terms Table 1 
ILLINGWORTH & RODKIN, INC./Acoustical Engineers 
 
There are several methods of characterizing sound.  The most common in California is the A-weighted 
sound level or dBA.  This scale gives greater weight to the frequencies of sound to which the human ear 
is most sensitive.  Representative outdoor and indoor noise levels in units of dBA are shown in Table 2.  
Because sound levels can vary markedly over a short period of time, a method for describing either the 
average character of the sound or the statistical behavior of the variations must be utilized.  Most 
commonly, environmental sounds are described in terms of an average level that has the same acoustical 
energy as the summation of all the time-varying events.  This energy-equivalent sound/noise descriptor 
is called Leq.  The most common averaging period is hourly, but Leq can describe any series of noise 
events of arbitrary duration.  The scientific instrument used to measure noise is the sound level meter.  
Sound level meters can accurately measure environmental noise levels to plus or minus 1 dBA.  
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Since the sensitivity to noise increases during the evening and at night (excessive noise interferes with 
the ability to sleep) 24-hour descriptors have been developed that incorporate artificial noise penalties 
added to quiet-time noise events.  The Day/Night Average Sound Level, Ldn, is a measure of the 
cumulative noise exposure in a community, with a 10 dB addition to nighttime (10:00 pm - 7:00 am) 
noise levels.  

At a Given Distance  
From Noise Source 

A-Weighted Sound 
Level in Decibels 

 
Noise Environments 

 
Subjective Impression

 
 
Civil Defense Siren 
(100') 
 
Jet Takeoff (200') 
 
 
 
Diesel Pile Driver 
(100') 
 
 
Freight Cars (50') 
Pneumatic Drill (50') 
Freeway (100') 
Vacuum Cleaner (10') 
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Rock Music Concert 
 
 
 

Boiler Room 
Printing Press Plant 

 
In Kitchen With Garbage 

Disposal Running 
 

Data Processing Center 
 

Department Store 
 

Private Business Office 
 

Quiet Bedroom 
 

Recording Studio 
 

 
 
 

 
Pain Threshold 

 
 
 

Very Loud 
 
 
 
 
 

Moderately Loud 
 
 
 
 
 

Quiet 
 
 
 
 
 

Threshold of Hearing 

Typical Sound Levels  
Measured in the Environment and Industry Table 2 

ILLINGWORTH & RODKIN, INC./Acoustical Engineers 

The thresholds for speech interference indoors are about 45 dBA, if the noise is steady, and above 55 
dBA, if the noise is fluctuating.  Outdoors these thresholds are about 15 dBA higher.  Interior residential 
standards for multi-family dwellings are set by the State of California at 45 dBA Ldn.  Typically, the 
highest steady traffic noise level during the daytime is about equal to the Ldn and nighttime levels are 10 
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dBA lower.   
APPLICABLE NOISE GUIDELINES 

State of California - CEQA 
The California State Environmental Quality Act (CEQA) asks the following questions regarding potential 
noise effects to evaluate the significance of potential project impacts.  Potential noise effects from a 
project could be considered significant if any of the following occur: 
 

1. Exposure of persons to or generation of noise levels in excess of standards established in the local 
general plan or noise ordinance, or applicable standards of other agencies;  

2. Exposure of persons to or generation of excessive ground-borne vibration or ground-borne noise 
levels; 

3. A substantial permanent increase in ambient noise levels in the project vicinity above levels 
existing without the project; 

4. A substantial temporary or periodic increase in ambient noise levels in the project vicinity above 
levels existing without the project. 

 
CEQA does not define what noise level increase would be considered substantial.  Typically, an increase 
in the Ldn noise level resulting from the project at noise sensitive land uses of 3 dBA or greater would be 
considered a significant impact when projected noise levels would exceed those considered satisfactory 
for the affected land use. 
 
San Mateo County 
The Noise Element of the San Mateo County General Plan states the following policies and objectives: 
 
• Strive Toward a Livable Noise Environment:  Strive toward an environment for all residents of San 
Mateo County, which is free from unnecessary, annoying, and injurious noise. 
• Reduce Noise Impacts Through Noise/Land Use Compatibility and Noise Mitigation:  Reduce noise 
impacts within San Mateo County through measures, which promote noise/land use compatibility and 
noise mitigation. 
• Promote Protection of Noise Sensitive Land Uses and Noise Reduction in Quiet Areas and Noise 
Impact Areas:  Promote measures which: (1) protect noise sensitive land uses, (2) preserve and protect 
existing quiet areas, especially those, which contain noise sensitive land uses. 
• Site Planning Noise Control:  Incorporate acoustic site planning into the design of new development, 
particularly large scale, master planned development, through measures which may include: (1) 
separation of noise sensitive buildings from noise generating sources and (2) use of natural topography 
and intervening structures to shield noise sensitive land uses. 
• Noise Barriers Noise Control:  Promote measures, which incorporate use of noise barriers into the 
design of new development, particularly within Noise Impact Areas.  Noise barriers may include earth 
berms, walls, fencing, or landscaping. 
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• Architectural Design Noise Control:  Promote measures, which incorporate architectural techniques 
into the design of new buildings, particularly buildings within Noise Impact Areas. Architectural design 
techniques may include: (1) grouping noise sensitive rooms together separated from noise sources, (2) 
placing windows, vents and other openings away from noise sources, and (3) avoidance of structural 
features which direct noise toward interior spaces. 
 
• Construction Techniques Noise Control:  Promote measures, which incorporate noise control into the 
construction of existing and new buildings, including, but not limited to, use of dense noise insulating 
building materials. 
 
The General Plan Noise Element also adopts State land use-noise compatibility standards to guide 
unincorporated development such that new residential development is considered to be normally 
acceptable in noise environments with a noise exposure of 60 dBA Ldn or less and conditionally 
acceptable with a noise exposure of 55 to 70 dBA Ldn. 
  
 

EXISTING NOISE ENVIRONMENT 
The project site is located in unincorporated San Mateo County east of the Bel Aire Road /Ascension 
Drive intersection.  The property is currently vacant with surrounding residential and open space land-
uses.  The major noise source affecting the site is traffic passing on Ascension Drive and Bel Aire Road, 
with noise from Polhemus Road and Interstate 280, both located to the west, contributing to background 
noise levels on the site. 
 
To evaluate the existing noise environment on the site, two long-term noise measurements were 
conducted.   The first long-term measurement (Site 1) was conducted over a four (4) day period 
beginning at 8:00 p.m. on August 13th, 2003 at an approximate distance of 100 feet from the centerline of 
Bel Aire Road and approximately 600 feet from the intersection of Bel Aire Road and Ascension Drive.  
The hourly trend in noise levels measured for each day and averaged over the four day measurement 
period including the energy equivalent noise level (Leq), and the noise levels exceeded 01, 10, 50 and 90 
percent of the time (indicated as L1, L10, L50 and L90) are shown on Charts 1-1 through 1-4 and 1-A in 
Appendix A.  
 
The second long-term measurement (Site 2) was conducted over a seven (7) day period beginning at 8:00 
p.m. on August 18th, 2003 at an approximate distance of 80 feet from the centerline of Ascension Drive 
near the south eastern edge of the site.  The hourly trend in noise levels measured for each day and 
averaged over the seven day measurement period including the energy equivalent noise level (Leq), and 
the noise levels exceeded 01, 10, 50 and 90 percent of the time (indicated as L1, L10, L50 and L90) are 
shown on Charts 2-1 through 2-7 and 2-A in Appendix A.  
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When interpreting the noise measurement data, the Leq noise level is typically considered the average 
noise level, while the L1 is considered the intrusive level, the L50 is considered the median noise level and 
the L90 is considered the background noise level.  From a review of the charts in Appendix A the 
measurement results may be summarized as follows: 
 
Site 1: The daytime and nighttime average (Leq) noise levels at Site 1 were found to range from 44 to 50 

dBA and 36 to 44 dBA, respectively with an average daytime Leq of 47 dBA and an average 
nighttime Leq of 41 dBA.  The average four day Day-Night average noise Level (Ldn) at this 
position was calculated to be 49 dBA. 

Site 2: The daytime and nighttime average (Leq) noise levels at Site 2 were found to range from 43 to 49 
dBA and 36 to 43 dBA, respectively with an average daytime Leq of 47 dBA and an average 
nighttime Leq of 40 dBA.  The average seven day Day-Night average noise Level (Ldn) at this 
position was calculated to be 48 dBA. 

 
Based on the results of our measurements all proposed lots in the subdivision would be considered to be 
normally acceptable for single-family residential uses. 
 
 

FUTURE CONDITIONS 
Traffic Noise 
Based on a review of existing, background, project and cumulative traffic volumes for the area roadways 
shown in the Hexagon Transportation Consultants traffic study for the project it can be concluded that 
traffic noise at land uses along area roadways under both the existing to existing plus project and existing 
to cumulative without project scenarios will increase by one (1) decibel (dB) or less.  The results of this 
study also demonstrate that under the existing to cumulative with project conditions noise levels at land 
uses along area roadways will increase by less than 2 dB.   
 
Operational Noise 
Following construction of the project the occupation and use of the 25 single-family homes proposed by 
the project would be expected to result in the typical noises associated with residential development, 
including voices of the new residents, home maintenance activities, barking dogs and children being 
heard more frequently.  Though the noise environment may change noticeably in some areas due to the 
occupation of the new residences, as opposed to the existing open space, the noise associated with new 
single-family homes residences is expected to be similar to that of the existing homes in the area.   
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PROJECT NOISE IMPACTS AND MITIGATION 
 
Noise impacts resulting from and on the proposed project fall into three major categories:  

1. The potential environmental noise to impact the intended use of the project site; 
2. Potential increases in traffic noise at adjacent noise sensitive residential uses resulting from 

project-generated traffic; 
3. Operational Noise Impacts from the proposed use of the site on adjacent land uses. 
4. Noise impacts resulting from the grading and construction of the project on adjacent 

residential land uses adjacent to the project site and truck trips required to haul soil off site at 
residential land uses adjacent to the haul route. 

 
Impact N1:  Noise and Land Use Compatibility for the intended use of the Project Site. 
Based on the results of the long-term noise measurements and the project traffic report, all proposed 
home lots on the project site will be exposed to environmental noise levels of less than 55 dBA under 
existing and future conditions and will thus be fully compatible with the intended use.  This is not a 
significant noise impact.    
Mitigation N1: None required. 
 
 
Impact N2: Project-generated traffic noise on adjacent land uses. 
Based on an analysis of the project traffic shown in the traffic report, project generated traffic will 
increase under existing plus project conditions by up to 25% on area roadways.  Considering that the 
make-up of the traffic will remain essentially constant, this level of increase in traffic volumes will result 
in an increase in average traffic noise levels along these roadways of one decibel (1 dB) or less. Under 
cumulative (future) conditions the percentage increase due to project traffic will diminish to 22%, with 
the average traffic noise levels along these roadways remaining at one decibel (1 dB) or less.  This impact 
is considered to be less than significant. 
Mitigation N2: None required. 
 
 
Impact N3: Operational Noise Impacts from the proposed use of the site on adjacent land uses 
The proposed project would place 25 new single-family homes on the currently vacant site adjacent to 
the existing single-family homes at the periphery of the site.  The occupation and use of these homes 
would be expected to result in the typical noises associated with residential development, including 
voices of the new residents, home maintenance activities, barking dogs and children being heard more 
frequently.  Though the noise environment may change noticeably in some areas due to the occupation of 
the new residences, the noise associated with new single-family homes residences is not typically 
incompatible with existing single-family uses, therefore the operational noise associated with the new 
uses would not result in a noise impact on the existing uses in the area. 
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Mitigation N3: None required. 
 
 
 
Impact N4: Construction Noise Impacts on existing land uses. 
Current estimates place the time required to complete the grading of the site at 34-44 days and the 
construction of the roadway on the to take an additional 6 months.  Following completion of the site 
work, and depending on the housing market, the current estimate is that up to 8 homes will be completed 
every 14 months.  Based on this, the completion of the entire project would take about four (4) years from 
start to finish.   
 
Based on a review of the proposed site plan and vicinity maps, site grading and home construction on the 
northeast portion of the site will take place as close as 50 feet from the rear of the existing residences 
fronting on Parrot Drive.  Other area residences will be further removed from the construction activities 
at 200 feet or more from the proposed home pads.  No pile driving or blasting activities are anticipated 
for the project and groundborne vibration levels produced by earth moving and grading equipment at 25 
feet (0.035 to 0.210 in/sec PPV1) are below vibration impact threshold for residential structures (0.5 
in/sec PPV2), and thus groundborne vibration from site work would not be expected to impact the 
adjacent residences. 
 
Noise generated during construction would differ depending on the construction phase and the type and 
amount of equipment used at the construction site. Table 3, below, presents typical ranges of energy 
equivalent noise levels (Leq) at 50 feet for housing construction.   
 

Table 3:  Noise Levels by Construction Phases for Domestic Housing 
Typical Ranges of Energy Equivalent Noise Levels at 50 Feet, Leq in dBA, at Construction 

Sites 
Construction 
Phase 

All pertinent equipment present 
at the site. 

Minimum required equipment 
present at the site. 

Ground Clearing 83 83 
Excavation 88 75 
Foundations 81 81 
Erection 81 65 
Finishing 88 72 
Source:  U.S.E.P.A., Legal Compilation on Noise, Vol. 1, p. 2-104, 1973. 

 
Construction activities would include site grading, road paving, removal of material, foundation work, 
framing, and exterior & interior finishing.  The highest noise levels would be generated during site 
                     
1  PPV = Peak Particle Velocity which is defined as the maximum instantaneous positive or negative peak of the 
vibration wave.  The PPV is typically used to evaluate the potential for vibration induced building damage. 
 
2 Source: National Cooperative Highway Research Program, 1997 
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grading, with somewhat lower noise levels occurring during building construction and finishing.  When 
site work (ground clearing, excavation, paving and foundation work) activities are occurring near the 
residences adjacent to the site along the edges of the site, daytime levels can be expected to significantly 
exceed existing noise levels.  As construction proceeds to the interior of the site noise levels at these 
residences will diminish.  Noise produced by construction activities would, however, be audible and 
exceed the measurement average existing noise levels by 3 dBA or more during the entire construction 
period at nearby residences.   
 
It is estimated that approximately 108 soil haul truck trips per day for 40 days will be needed to complete 
site grading.  Though the route used to haul material from the site has not been established at this time, 
since the final destination of the soil has not been determined, the trucks will likely head to Hwy 92 via 
Bel Aire Road, Ascension Drive and Polhemus Road.  The typical maximum (Lmax) noise levels 
generated by slow moving heavy duty trucks would be expected to range from 70 to 75 dBA at a typical 
residential façade setback from the roadway centerline of 50 feet.  If the number of haul trucks per hour 
leaving the site are considered to be reletively constant over the 40-day material removal period (i.e. ten 
to eleven trips per hour between 8 a.m. and 6 p.m.) then the average hourly noise levels at the residential 
facades along the haul route would increase from current noise levels in the high 40 to low 50 decibel 
range to the low to mid 60 decibel range.  Based on this analysis noise produced by the soil haul trucks 
trips associated with the site grading would cause average noise levels at residential uses along the haul 
route to increase by much more than 3 dBA during the period of site grading requiring soil removal.  
 
Based on the above discussion noise generated on-site and along the soil haul truck route on local, 
residential, roads would constitute a significant, unavoidable, short-term noise impact. 
 
 
Mitigation N4:  Construction Noise Mitigation Measures 
Incorporating the following conditions in the construction contract agreements can reduce construction-
period noise impacts to the existing residential uses in the site vicinity:  
1. Construction Scheduling.  The following measures are recommended to limit construction and 

related activities to the portion of the day when the number of persons in the adjacent residential 
uses is lowest. 
a. Limited construction hours to between 7 a.m. and 6 p.m. Monday through Friday and 9:00 

a.m. to 5:00 p.m. on Saturdays.  Prohibit construction on Sundays and all holidays recognized 
by the City of Walnut Creek.   

b. Do not allow Machinery to be cleaned past 6:00 p.m or serviced past 6:45 p.m. Monday 
through Friday. 

c. Limit the allowable hours for the delivery of materials or equipment to the site and truck 
traffic coming to and from the site for any purpose to weekday (Monday through Friday) non-
holiday hours between 7:30 a.m. and 5:00 p.m. 
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2. Construction Equipment Mufflers and Maintenance.  Properly muffle and maintain all construction 

equipment powered by internal combustion engines. 
 
3. Idling Prohibitions.  Prohibit unnecessary idling of internal combustion engines  Equipment should 

be turned off when not in use. 
 
4. Equipment Location and Shielding.  Locate all stationary noise-generating construction equipment 

such as air compressors as far as practical from existing nearby residences and other noise-
sensitive land uses.  Acoustically shield such equipment. 

 
5. Quiet Equipment Selection.  Select quiet construction equipment, particularly air compressors 

whenever possible. (Fit motorized equipment with proper mufflers in good working order.) 
 
6. On-Site Equipment Storage.  Store heavy equipment, such as paving and grading equipment, on-

site whenever possible to minimize the need for extra heavy truck trip on local, residential, streets. 
 
7. Noise Disturbance Coordinator.  Designate a "noise disturbance coordinator" who would be 

responsible for responding to any local complaints about construction noise.  This individual 
would most likely be the contractor or a contractors representative. The disturbance coordinator 
would determine the cause of the noise complaint (e.g., starting too early, bad muffler, etc.) and 
would require that reasonable measures warranted to correct the problem be implemented.  
Conspicuously post a telephone number for the disturbance coordinator at the construction site and 
include it in the notice sent to neighbors regarding the construction schedule.  Implementation of 
the above measures will limit the overall noise levels and duration of intrusive noise at adjacent 
residences due to construction activities, while also giving any persons disturbed by said activities 
an identifiable method of recourse. 

 
 

CUMULATIVE NOISE IMPACTS 
Based on a review and analysis of cumulative and cumulative-plus-project traffic projections traffic noise 
on area roadways will increase by less than 1 dBA due to project generated traffic.  Once the project is 
completed, the occupation and use of these homes would be expected to result in the typical noises 
associated with residential development, which is considered to be compatible with the surrounding 
residential land uses. Based on these conclusions, the project would not produce any cumulative noise 
impacts on the surrounding residential land uses.   
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 Chart 1-1:  Noise Measurement Results at Site 1 
                    August 13th to 14th, 2003
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 Chart 1-2:  Noise Measurement Results at Site 1 
                    August 14th to 15th, 2003
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 Chart 1-3:  Noise Measurement Results at Site 1 

                    August 15th to 16th, 2003
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 Chart 1-4:  Noise Measurement Results at Site 1 
                    August 16th to 17th, 2003
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 Chart 1-A: Average Daily Noise Measurement Results at Site 1 

                    August 13th to 17th, 2003
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 Chart 2-1 - Noise Measurement Results at LT-1 
                    on Day 1: August 18th to 19th,2003
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 Chart 2-2 - Noise Measurement Results at LT-1 
                    on Day 2: August 19th to 20th,2003
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 Chart 2-3 - Noise Measurement Results at LT-1 
                    on Day 3: August 20th to 21st,2003
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 Chart 2-4 - Noise Measurement Results at LT-1 
                    on Day 4: August 21st to 22nd,2003
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 Chart 2-5 - Noise Measurement Results at LT-1 
                    on Day 5: August 22nd to 23rd,2003

25

30

35

40

45

50

55

60

65

70

75

80
8:

00
 P

M

9:
00

 P
M

10
:0

0 
PM

11
:0

0 
PM

12
:0

0 
A

M

1:
00

 A
M

2:
00

 A
M

3:
00

 A
M

4:
00

 A
M

5:
00

 A
M

6:
00

 A
M

7:
00

 A
M

8:
00

 A
M

9:
00

 A
M

10
:0

0 
A

M

11
:0

0 
A

M

12
:0

0 
PM

1:
00

 P
M

2:
00

 P
M

3:
00

 P
M

4:
00

 P
M

5:
00

 P
M

6:
00

 P
M

7:
00

 P
M

Hour Beginning

So
un

d 
Pr

es
su

re
 L

ev
el

 (d
B

A
)

Lmax L01 L10 Leq L50 L90 Lmin

Ldn = 46 dBA

 
 Chart 2-6 - Noise Measurement Results at LT-1 
                    on Day 6: August 23rd to 24th,2003
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 Chart 2-7 - Noise Measurement Results at LT-1 
                    on Day 7: August 24th to 25th,2003
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 Chart 2-A - Average Daily Noise Measurement Results at LT-1 

                    August 18th to 25th, 2003
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1. Introduction 

 
This report presents the results of the traffic impact analysis conducted for the Thomas Subdivision 
residential development in San Mateo County, California. The project site is located at the northwest 
corner of Bel Aire Road and Ascension Drive in the San Mateo Highlands, an unincorporated area in San 
Mateo County. The project consists of development of six parcels totaling 13.3 acres to construct 25 new 
single-family-detached residential dwelling units. The site is currently vacant. Parking will be provided 
on site at the individual residences and in designated areas on the street system on site. Access to the site 
is provided via Bel Aire Road. The project site location and the surrounding study area are shown on 
Figure 1. 
 

Scope of Study 

This study was conducted for the purpose of identifying the potential traffic impacts related to the 
proposed development. The impacts of the project were evaluated following the standards and 
methodologies set forth by San Mateo County. Since the project would add less than 100 peak hour trips 
to regional roads, no analysis under the Congestion Management Program (CMP) of the City/County 
Association of Governments (C/CAG) is required. The traffic analysis is based on 24-hour daily traffic 
volumes and project trips on the study roadway segments. The study roadway segments are identified 
below. 
 

Study Roadway Segments 

Polhemus Road  
Ascension Drive   
Bel Aire Road  
Laurie Lane  
Parrott Drive  
Csm Drive  
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These are the roadways that would be most affected by project traffic. Traffic conditions on the roadway 
segments were analyzed for 24-hours and for the weekday AM and PM peak hours of traffic. The AM 
peak hour of traffic is generally between 7:00 and 9:00 AM, and the PM peak hour is typically between 
4:00 and 6:00 PM. It is during these periods that the most congested traffic conditions occur on an 
average day. 
 

Analysis Scenarios 

Traffic conditions were evaluated for the following scenarios: 
 

 Existing Conditions Year 2003 

 Background Conditions Existing traffic plus traffic added by approved development 

 Project Conditions Background Conditions plus the proposed project 

 Cumulative Conditions Cumulative conditions with/without the project 

The data required for the analysis were obtained from new traffic counts, previous traffic studies, and the 
C/CAG Travel Demand Forecasting Model.  

Analysis Methodologies and Level of Service Standards 

Traffic conditions were evaluated using level of service (LOS). Level of Service is a qualitative 
description of operating conditions ranging from LOS A, or free-flow conditions with little or no delay, to 
LOS F, or forced-flow conditions with extreme delays. Roadway segments are analyzed by comparing the 
volume to capacity ratios. Typical capacity is about 2,000 vehicles per hour on two-lane arterials and 
collectors and 200 vehicles per hour on a residential street. If an increase of 5% or more in v/c ratio on a 
deficient roadway segment were to occur, it would be considered significant. 

TIRE Index 

Traffic conditions also were evaluated using the TIRE index (Traffic Infusion in Residential 
Environments).  The TIRE index is a numerical representation of a resident’s perception of the effect of 
street traffic on activities such as walking, cycling and playing, and on daily tasks such as maneuvering an 
auto out of a residential driveway. The acronym for “Traffic Infusion on Residential Environments,” 
TIRE, is expressed by index values that range from zero, representing the least effect of traffic, to five 
representing the severest affect: 
 

0 1 2 3 4  5 
 
  
 Very Low Low Moderate High Very High 
 
According to the TIRE index, a given change in traffic volume will cause a greater impact on a residential 
environment with a low pre-existing volume than it would on a street with a higher pre-existing volume. 
Any traffic change that would cause an index change of 0.1 or more would be noticeable to street 
residents. Streets with TIRE levels above the midrange index of 3 are traffic-dominated, while those with 
indexes below 3 are better suited for residential activities (See Appendix C). 
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On-Site Circulation 

Any feature of the site layout that might result in unsafe pedestrian or vehicular circulation would be 
considered a significant impact. Revisions to the site plan also may be recommended to make the site 
circulation function more efficiently. Any on-site circulation recommendations that are not related to 
safety are not considered significant impacts under the California Environmental Quality Act (CEQA) but 
may be required as a condition of approval. 
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2. Existing Conditions 

 
The project site is located at the northwest corner of Bel Aire Road and Ascension Drive in the San Mateo 
Highlands, an unincorporated area in San Mateo County. The project consists of development of six 
parcels totaling 13.3 acres to construct 25 new single-family-detached residential dwelling units. The site 
is currently vacant. Parking will be provided on site at the individual residences and in designated areas 
on the street system on site. Access to the site is provided via Bel Aire Road. 

Site Access and Surrounding Roadway Network 

Regional access to the project site is provided via State Route (SR) 92. 
 
SR 92 is a four-lane east-west freeway in the vicinity of the site. SR 92 extends from Half Moon Bay in 
west San Mateo County to Hayward in Alameda County. Access to the project site is provided by its 
interchanges at Polhemus Road, De Anza Boulevard, and Hillsdale Boulevard. 
 
Local access to the site is provided by Polhemus Road, Ascension Drive, Bel Aire Road, De Anza 
Boulevard, Parrott Drive, Laurie Lane, West Hillsdale Boulevard, and Csm Drive. These roadways and 
other local streets are described below. 
 
Polhemus Road is a two-lane north-south arterial. Polhemus Road begins north of SR-92 and terminates 
at Crystal Springs.  South of SR-92 it becomes Ralston Avenue. Access to the site is provided via 
Ascension Drive. 
 
Ascension Drive is a two-lane east-west residential street that begins east of Polhemus Road and 
terminates at Los Altos Drive. Ascension Drive has sidewalks except along the project frontage.  Access 
to the site is provided via Bel Aire Road. 
 
Bel Aire Road is a two-lane local residential street with sidewalks and on-street parking on one side of the 
street. There are no sidewalks on the project frontage.  The project would have direct access to Bel Aire 
Road via a new subdivision street.  
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De Anza Boulevard is a two-lane east west collector with sidewalks, it begins east of Polhemus Road and 
continues over SR-92 and terminates at West Hillsdale Boulevard. Access to site is provided via Parrott 
Drive and Polhemus Road. 
 
Parrott Drive is a two-lane north-south collector street with sidewalks, it begins north of De Anza 
Boulevard and continues across Laurie Lane. Access to the site is provided via Laurie Lane. 
 
Laurie Lane is a short two-lane east-west local residential street with sidewalks. It begins at Bel Aire 
Road and terminates at Parrott Drive. 
 
West Hillsdale Boulevard in the vicinity of the project site, is a two-to-six-lane east west arterial. West 
Hillsdale Boulevard has six lanes with a landscaped median west of SR-92, four lanes with a striped 
median between SR-92 and Glendora Drive, and two lanes east of Glendora Drive. Access to the site is 
provided via Csm Drive. 
 
Csm Drive is a two-lane east-west collector street with sidewalks, it begins within the College of San 
Mateo and terminates west of Parrott Drive. Access to site is provided via Parrott Drive. 
 

Existing Transit Service 

Transit service to the study area is provided by the San Mateo County Transit District (SamTrans) and 
Caltrain. These services are described below. 
 

SamTrans Bus Service 

There are two bus lines that operate near the project site. The 260 line provides service between the 
College of San Mateo and the San Carlos Caltrain station, via Polhemus Road-Ralston Avenue, Marine 
World Parkway and Redwood Shores, with 60-minute headways during commute hours.  Line 53 has 
limited service on Ascension Drive and Bel Aire Road.  It runs on school days only with one run in the 
morning around 8 a.m. and two runs in the afternoon around 2:30 – 3:00 p.m.  The nearest bus stop is at 
the intersection of Bel Aire Road and Ascension Drive.  

 

Caltrain Service 

Commuter rail service between San Francisco and Gilroy is provided by Caltrain. The project is located 
approximately three miles from the Hillsdale Caltrain station. The Hillsdale station is located near the 
interchange of Hillsdale Boulevard and El Camino Real. At the Hillsdale station, Caltrain provides 
service with approximately 10- to 20-minute headways during commute hours. The Hillsdale station has 
park and ride lots. There is no direct bus service from the site to Caltrain. 

Existing Traffic Volumes 

The existing peak hour and 24-hour traffic volumes were obtained from new tube counts on the study 
roadway segments. The counts were conducted in late August 2003 while the college of San Mateo was in 
session.  The existing AM, PM, and daily traffic volumes are shown on Figure 2. The 24 hour existing 
volume profiles are shown in Appendix B. The traffic count data are included in Appendix A.  
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Existing Volume to Capacity Ratios 

The results of the v/c analysis under Existing Conditions are summarized in Table 1. The results show 
that most of the study roadway segments operate well within acceptable limits. The volume on Ascension 
Drive in the morning is nearing the acceptable limit for a local residential street. 
 

Existing TIRE Index 

The results of the TIRE index analysis under existing conditions are summarized in Table 2. Of the three 
local residential streets, Ascension Drive is operating slightly above the mid-range of the TIRE index. 
Polhemus Road, Parrott Drive and Csm Drive are more traffic-dominated, which is expected for collector 
or arterial streets. 
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Table 1  
Existing Volume to Capacity Ratios 

 
 
 

Table 2  
Existing TIRE Index of Roadway Segments 

 

Volume TIRE/a/

Roadway Segment (vpd) Index

Polhemus Rd (btwn Ascension Dr & De Anza Blvd) 4034 3.6

Ascension Dr (btwn Polhemus Rd & Rainbow Dr) 1422 3.2

Bel Aire Rd (btwn Ascension Dr & Laurie Ln) 708 2.8

Laurie Ln (btwn Bel Aire Rd & Parrott Dr) 905 3.0

Parrott Dr (btwn Laurie Ln & Csm Dr) 2242 3.4

Csm Dr (btwn Parrott Dr & Hillsdale Blvd) 2804 3.5

/a/ Source: Goodrich Traffic Group
(vpd) = Vehicles per day

Existing

Peak
Roadway Segment Street Classification Hour Capacity Volume v/c

Polhemus Rd (Ascension Dr to De Anza Blvd) Arterial AM 2000 423 0.21
PM 387 0.19

Ascension Dr (Polhemus Rd to Bel Aire Road) Local AM 200 181 0.91
PM 114 0.57

Bel Aire Rd (Ascension Dr to Laurie Ln) Local AM 200 101 0.51
PM 62 0.31

Laurie Ln (Bel Aire Rd to Parrott Dr) Local AM 200 103 0.52
PM 82 0.41

Parrott Dr (Laurie Ln to Csm Dr) Collector AM 2000 230 0.12
PM 187 0.09

Csm Dr (Parrott Dr to Hillsdale Blvd) Collector AM 2000 259 0.13
PM 214 0.11

Existing
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4. Background Conditions 

 
Background conditions represent the traffic conditions that are expected to occur with the addition of 
traffic from approved developments and, as applicable, with the addition of developer-conditioned 
transportation improvements. Approved projects are those developments that have been approved but 
which are not yet constructed or occupied. 
 

Approved Development 

There are no developments that have been approved but not yet constructed in the vicinity of the project 
site. Trips generated by small or distant developments would be negligible on the study roadway 
segments. The effect of other foreseeable development that has not been approved by the County of San 
Mateo is addressed in the Cumulative analysis presented later in this report. 
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4. Project Conditions 

Project conditions are defined as background conditions with the addition of traffic generated by the 
project. 
 
The project site is located at the northwest corner of Bel Aire Road and Ascension Drive in the San Mateo 
Highlands, an unincorporated area in San Mateo County. The project consists of development of six 
parcels totaling 13.3 acres to construct 25 new single-family-detached residential dwelling units. The site 
is currently vacant. Access to the site will be provided via Bel Aire Road. 

Project Trip Generation, Distribution and Assignment 

The magnitude of traffic added to the roadway system by the project was estimated by multiplying the 
applicable trip generation rates by the size of the development. Trip generation for the proposed project 
was estimated using the rates published in the Institute of Transportation Engineers (ITE) manual titled 
Trip Generation, Seventh Edition, 2003. The published rates are based on data collected from hundreds of 
studies conducted for projects with land uses similar to the use proposed for this project. The estimated 
peak-hour and daily trip generation totals for the project are shown in Table 3. 
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Table 3  
Project Trip Generation 

 
 
The table shows that the project would generate 239 new daily trips, with 19 new trips occurring during 
the AM peak hour and 25 new trips occurring during the PM peak hour. 
 
The trip distribution pattern for the proposed project was estimated based on existing travel patterns on 
the surrounding roadway system and minimum travel times between the site and SR92.  Travel time runs 
conducted for this study showed that the fastest route between the site and SR92 is via Laurie Lane, 
Parrott Drive, CSM Drive, and Hillsdale Boulevard.  Nevertheless, some traffic was assumed to use 
Ascension Drive and Polhemus Road.  The project trip distribution is shown on Figure 3. Based on the 
trip distribution shown, the peak-hour trips generated by the proposed development were assigned to the 
roadway system following logical paths. The project trip assignment is shown in Figure 3. 

AM Peak Hour PM Peak Hour
Daily Trips Trips

Use Size/a/ Rate Trips Rate In Out Total Rate In Out Total

25 9.57 239 0.75 5 14 19 1.01 16 9 25

/a/ Size expressed in dwelling units (d.u.)
Source: Institute of Transportation Engineers, Trip Generation, 7 th Edition, 2003.  

Single Family 
Detached Residential
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Project Peak Hour Traffic Volumes and v/c 

The project trips, estimated as described above, were added to background traffic volumes to obtain 
project traffic volumes. The project traffic volumes are shown on Figure 4. The traffic volumes are 
tabulated in the Volume Summary Tables in Appendix B. 
 
Traffic conditions at the study roadway segments were evaluated using v/c. The roadway segments v/c for 
project conditions are summarized in Table 4. The results show that traffic increase on the all study streets 
would be less than significant.  
 

Table 4  
Project Volume to Capacity Ratios 
 
 

 
 
Project TIRE Index 
 
The project trips were added to the background daily traffic volumes to obtain daily traffic volumes with 
the project. Traffic conditions at the study roadway segments were evaluated using TIRE index (See 
Table 5). The results show that all but one of the study roadway segments would have no change to the 
TIRE index. The exception is Bel Aire Road which would change from an index of 2.8 to 3.0. The 
definition of change in TIRE index is that the traffic increase would be noticeable to residents along the 
street. Thus, the traffic increase due to the project would be noticeable on Bel Aire Road but not 
noticeable on other area streets. Even though the change would be noticeable the traffic volume on Bel 
Aire Road would be well below the residential street threshold of 2,000 vehicles per day. Therefore, the 
traffic increase on Bel Aire Road is considered less than significant.  

Peak
Roadway Segment Hour Volume v/c Volume v/c

Polhemus Rd (Ascension Dr to De Anza Blvd) AM 423 0.21 427 0.21
PM 387 0.19 391 0.20

Ascension Dr (Polhemus Rd to Bel Aire Road) AM 181 0.91 186 0.93
PM 114 0.57 122 0.61

Bel Aire Rd (Ascension Dr to Laurie Ln) AM 101 0.51 120 0.60
PM 62 0.31 87 0.44

Laurie Ln (Bel Aire Rd to Parrott Dr) AM 103 0.52 117 0.59
PM 82 0.41 99 0.50

Parrott Dr (Laurie Ln to Csm Dr) AM 230 0.12 244 0.12
PM 187 0.09 204 0.10

Csm Dr (Parrott Dr to Hillsdale Blvd) AM 259 0.13 268 0.13
PM 214 0.11 226 0.11

Existing Project
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Table 5  
Project TIRE Index of Roadway Segments 

 

Site Access, Circulation and Parking 

Site access, circulation and parking were evaluated based on the site plan dated August 23, 2002. The site 
plan is shown on Figure 4.  

Site Access 

Access to the site would be provided via a new subdivision street connecting to Bel Aire Road. The new 
subdivision street would be a public street.  

Sight Distances On Bel Aire Road 
 
At the intersection of Bel Aire Road and the new subdivision street sight distance was checked. 
For inbound left turns the sight distance is 210 feet. The Caltrans Highway Design Manual specifies 
minimum required sight distances as a function of vehicle speed. Vehicle speed is, in turn, a function of 
the design of Bel Aire Road. The estimated 85th percentile speed on Bel Aire Road is 29 miles per hour, 
which requires a minimum stopping sight distance of 200 feet. Since the available sight distance (210 
feet) is greater than the minimum stopping sight distance (200 feet), the sight distance at this location is 
satisfactory. 
 
For outbound left or right turns the sight distance is at least 260 feet. This sight distance is satisfactory for 
the prevailing speeds on Bel Aire Road. 
 

Volume TIRE/a/ Proj Trips Volume TIRE/a/

Roadway Segment (vpd) Index (vpd) (vpd) Index

Polhemus Rd (btwn Ascension Dr & De Anza Blvd) 4034 3.6 + 60 4094 3.6

Ascension Dr (btwn Polhemus Rd & Rainbow Dr) 1422 3.2 + 72 1494 3.2

Bel Aire Rd (btwn Ascension Dr & Laurie Ln) 708 2.8 + 240 948 3.0

Laurie Ln (btwn Bel Aire Rd & Parrott Dr) 905 3.0 + 168 1073 3.0

Parrott Dr (btwn Laurie Ln & Csm Dr) 2242 3.4 + 168 2410 3.4

Csm Dr (btwn Parrott Dr & Hillsdale Blvd) 2804 3.5 + 118 2922 3.5

/a/ Source: Goodrich Traffic Group
(vpd) = Vehicles per day

Existing Project
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Accident Evaluation 

Traffic accident records were obtained from the county for the years 1996 to 2002 for Polhemus Road, 
Ascension Road, Bel Aire Road, Laurie Lane, Parrott Drive, and Csm Drive (See Table 6). The records 
show that there has been one accident in the six-year period at each of the locations shown in Table 6. 
None of the accidents involved pedestrians. Also, none of accidents reported were due to lack of sight 
distance or roadway design features. Due to the low accident history, no further analysis was warranted.  
 

Table 6  
Accident Data Summary 

Location No. of Accidents Year Type of Collision

Parrott Dr & Csm Dr 1 2001 Side Swipe
Parrott Dr & Bel Aire Rd 1 1997 Side Swipe
Bel Aire & Laurie Ln 1 1997 Side Swipe
Polhemus Rd & Ascension Dr 1 1996 Hit Fixed Object

Source: San Mateo County - Collision Location Details
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On-Site Circulation 

On-site circulation issues include street widths, grades, and curves. 

Street Widths  
 
The new subdivision street is shown to be generally 32 feet wide curb-to-curb. There is one section that 
would be 22 feet wide. Because of the steep grades and curves on site, it would be difficult for drivers to 
maneuver within 32 feet with parking on both sides. Therefore parking should be allowed on only one 
side of the street. Parking should not be allowed on the 22-foot wide section. 

Street Grades 
 
The Site plan shows a maximum grade of 20%. According to San Mateo County standards, the typical 
maximum grade is 15% with up to 20% allowed by design exception. Thus, the proposed grades are 
acceptable by design exception.  
 
Street Curves 
 
The street curves were analyzed with typical vehicle templates, including cars and trucks, such as fire 
trucks or garbage trucks.  The analysis showed that both cars and trucks could maneuver around the 
curves. 

Pedestrian Access 

Pedestrian facilities in the area consist of sidewalks on the neighborhood streets.  However, there are no 
sidewalks along the project frontage on Ascension Drive or Bel Aire Road.  The project site plan is 
unclear about whether sidewalks would be provided on these frontages.  The project needs to construct 
sidewalks along Ascension Drive and Bel Aire Road on its frontage. 
 
The project site plan does show that the new subdivision street would have sidewalks along most of its 
length.  Also, there would be separate sidewalks down the hill to Ascension Drive.  

Congestion Management Program 

The CMP guidelines specify that a project must implement travel demand management (TDM) measures 
if the project produces 100 or more new peak hour trips on CMP roadways. The analysis of project traffic 
on CMP roadway facilities indicates that the project would add approximately 19 trips to SR 92 during 
the AM peak hour and approximately 25 trips during the PM peak hour. Therefore this project is not 
required to implement any TDM measures. 

Construction Impacts 

The most noticeable traffic impact during construction will be hauling excavated soil from the site. The 
project civil engineer estimated 86,000 cubic yards of soil would need to be exported from the site.  
Depending on the type of truck used, a truck can carry about 10 to 20 cubic yards of soil per trip. 
Therefore there would be 4,300 to 8,600 truck round trips for exporting soil. The grading is estimated to 
be completed in about 40 days, so this calculates to between 108 to 215 truck round trips per day.  The 
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project applicant has stated that parking for construction vehicles and workers can occur entirely on site.  
There would not be a need to park on Bel Aire Road. 
 
Although construction traffic is a temporary condition, it is recognized that it could contribute to a 
noticeable traffic increase on Ascension Drive, Bel Aire Road, Laurie Lane, Parrott Drive, and Csm 
Drive.  The mitigation measures listed below are required to minimize the disruption and inconvenience 
to residents and other traffic in the vicinity: 
 

• The haul route should be limited to Hillsdale Boulevard, Csm Drive, Parrott Drive, Laurie 
Lane, and Bel Aire Road.  That would minimize the number of residential streets used by 
trucks.  Trucks should not utilize Ascension Drive because of the existing traffic level and 
the steep grade. 

 
• Construction activity should be limited to the hours of 8:00 a.m. and 4:30 p.m. Monday 

through Friday.  No activity or staging should occur outside these hours. 
 
• No staging of trucks or construction equipment should occur within the adjacent residential 

area at any time.  
 
• Temporary “truck crossing” signs should be placed in both directions on Bel Aire Road near 

the site entrance.  Flagmen should be used, as necessary, to control traffic during the arrival 
and departure of trucks and equipment. 

 
• Construction workers should be required to park on site, i.e., no parking on Bel Aire Road or 

Ascension Drive.  
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5.  Cumulative Conditions 

Project buildout is expected to take approximately 5 years, so the expected completion date would be 
around 2010.  The San Mateo County traffic model 2020 forecasts were used to estimate that growth in 
the area is projected to be about 5% per year.  Thus, the existing volumes were increased 25% to 
represent 2010 conditions.  This increase would cover currently proposed projects, such as the CSM 
housing, and other growth not yet defined. 
 
Table 7 shows the resulting volumes and V/C ratios on the study roadways.  Most roadways would 
continue to operate well within capacity.  The exception is Ascension Drive during the morning peak 
hour, which is shown to have a volume greater than desirable for a local residential street.  However, the 
project would increase traffic on Ascension Drive by less than 5%, so its impact would be insignificant. 
 
 
Table 7
Cumulative Volume to Capacity Ratios

Roadway Segment Volume v/c Threshold*

PolhemusRd (Ascension Dr to De Anza Blvd) AM 529 0.26 4 100
PM 484 0.24 4 100

Ascension Dr (Polhemus Rd to Bel Aire Rd) AM 226 1.13 5 10
PM 143 0.72 8 10

Bel Aire Rd (Ascension Dr to Laurie Ln) AM 126 0.63 19 10
PM 78 0.39 25 10

Laurie Ln (Bel Aire Rd to Parrott Dr) AM 129 0.65 14 10
PM 103 0.52 17 10

Parrott Dr (Laurie Ln to Csm Dr) AM 288 0.14 14 100
PM 234 0.12 17 100

Csm Dr (Parrott Dr to Hillsdale Blvd) AM 324 0.16 9 100
PM 268 0.13 12 100

* 5% of capacity

Peak 
Hour

Cumulative Project 
Traffic
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6. Summary of Findings 

The potential impacts of the project were evaluated in accordance with typical traffic engineering 
standards. The study included the analysis of AM, PM peak hour and daily traffic conditions for six 
roadway segments.  Site access and on-site circulation also were analyzed, as well as construction 
impacts. 
 

Impacts and Recommendations 

• The new subdivision street is planned to be 32 feet in width.  Given the grades and curves, this width 
is inadequate to allow parking on both sides.  Therfore, parking should be allowed on one side only. 

 
• The project should construct sidewalks along its frontage on Bel Aire Road and Ascension Drive. 
 
• To minimize construction impacts, the project should implement the following measures: 
 

• The haul route should be limited to Hillsdale Boulevard, Csm Drive, Parrott Drive, Laurie 
Lane, and Bel Aire Road.  That would minimize the number of residential streets used by 
trucks.  Trucks should not utilize Ascension Drive because of the existing traffic level and 
the steep grade. 

 
• Construction activity should be limited to the hours of 8:00 a.m. and 4:30 p.m. Monday 

through Friday.  No activity or staging should occur outside these hours. 
 
• No staging of trucks or construction equipment should occur within the adjacent residential 

area at any time.  
 
• Temporary “truck crossing” signs should be placed in both directions on Bel Aire Road near 

the site entrance.  Flagmen should be used, as necessary, to control traffic during the arrival 
and departure of trucks and equipment. 

 
• Construction workers should be required to park on site, i.e., no parking on Bel Aire Road or 

Ascension Drive. 
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FROM MIETEK @ MTDS PHONE NO. 925 957 9751 Sep. 02 2003 10:35AM P1 

MARKS TRAFFIC DATA Page 1 

POLHEMUS RD. btwn ASCENSION & DE ANZA Bl 
CITY OF SAN MATEO 

SifeCode: 1 
. pol~~u~ 

Start - ie-Au9~--- sa Na Combined 29-Aug- 88--·--····..····· NB Combined 
Time shu A.M. P,M. A.M. P.M. A.M. P.M. Fri A.M. P.M. A.M. P.M. A.M. P.M. -3·_···· ..-6'7.....-............ ' , • ' 'w' ..............*'--_..
 

1112~OO 2 30 1 37 * 
12:15 0 29 3 34 3 63 :I< 1r * 

"\'12:30 1 23 3 32 4 55 * 
11 fr 1112:45 0 25 1 35 1 60 
1r oW01:00 0 34 0 33 0 67 

01:15 0 32 0 29' 0 61 * 
11 11 1101:30 1 23 0 35 1 58 --

"" 
... --

01;45 2 3Q. 1 25 3 60 
02:00 0 30 0 30 0 eo * 
02:15 1 30 2 31 3 61 

11 1r 11 'It 11 1102;30 0 24 0 42 0 66 
1102:45 3 30 0 42 3 72 

11 11 1r 1103;00 0 39 1 53 1 92 * .. 'It03:'15 2 31 a 35 2 sa * 
03:30 1 38 0 35 1 73 

--

1103:45 . 1 37 0 44 1 81 
11 11 1104:00 1 33 0 50 1 83 * 

."0:4;·15 1 43 1 42 2 S6 * '" ..04:30 0 27 1 36 1 63 •
 
" 04:45 0 49 1 50 1 99
 

~ ~05:00 0 43 1 53 1 96 "" 
05:15 1 42 3 4S 4 87 * * * * 
05~30 1 51 3 54 4 105 11 * * 

'" ~05:45 3 29 5 58 a $7 
'/1 oW 1r06:00 5 41 5 42 10 83 

--

11 11'06:15 10 21 6 40 15 61 
06:30 14 33 11 37 25 70 * * "" 
06~45 17 31' 11 40 2B 71 

." It07:00 26 23 19 36 45 59 * "" 
07;16 40 13 22 30 .62 43 * ... 1< 11107:30 44 18 54 17 98 35 tit 

07:45 59 17 52 27 111 44 111 

11108:00 65 12 41 12 106 24 * \II: * 
08:15 65 11 63 19 108 ao * 
08:30 65 8 42 15 97 2'3 * * 
00:45 45 10 40 14 85 24- 11 * 
09:00 48 12 46 14 94 26 * * • 

11 ..09:15 32 9 ,28 3 60 12 
'It 1< . 09~30 30 9 20 11 50 20 * ,.

09:45 31 9 31 20 62 29 
17 11110:00 30 10 23 1 53 '" 

10:15 29 3 25 9 54 12 11 • .. 'It10:30 27 3 29 6 56 9 * 
10:45 . 28 4 32 6 60 10 'It 

11:00 31 2 24 6 55 8 .- * • 
11:15 26 6 22 3 4S 9· * * 

." ...11:30 20 1 33 3 53 4 * 
111 ...11:45 31 2 25 3 56 5 '" '" _......0* 

Total 819 1f1S'·'" 720 1380 1539 2495 0 0 0 0 0
 
Day
 

1~34 2100 4034 0 0 0
Total
 

Percent 0.0% 20.3.~ . 27.6,~. 17.8% 34.2% 0.0% 0.0% 0.0% .Q:9.?&
 

Peak 07;45 04:45 07:30 05:00 07;30 04:4$
 
Vol. 234 185 200 210 423 387
 

PJ·u=. 0.900 0.907 0-')26 0.905 0.953 0.921
 

'.'- 

i<J: It.: A Ht4L 
StN6:tr 

..;::e.oK:- r'!tG:i"SJ< 
~ ~'/J)J' 



FROM MIETEK @ MTDS	 PHONE NO. 925 957 9751 Sep. 02 2003 10: 35AI1 P2 

MARKS TRAFFIC DATA	 Page 1 

ASCENSION OR. btwn POLHEMUS & RAINBOW DR 
CITY OF SAN MATEO 

Slt~Code:2 
............._ _.•. ._. . ..__..__.__. ascensioli 

- Stare'· '28:AU'g- EB WB Combined 29-Aug- EB WB Combinea' 
Time Thu A.M. P.M. A.M. P.M. A.M. P.M. Fri AM. P.M. A.M. P.M. A.M. P M --·-12;0(}"--·_·-· · ··_····· ···2--··.. · .. 16 '.' .. "0' .,.. "1'8'"'' '2," " ·28.. ····· ··· .. ··· , ' "' :.. ':";..'" 
12:15 1 9 0 6 1 15 
12:30 a 6 0 9 0 15 * 
12;45 0 7 a 8 0 15 
01 :00 0 9 1 8 1 17 
01:15 0 10 0 16 0 26 
01 :30 0 13 0 4 0 17
 
OJ;45 1 8 1 13' 2 21
 ..02:00 0 8 a 13 a 21	 11 

02:15 3 12 1 16 4 28 
11 1102:30 0 21 0 a 0 29 *'" 

02:45 0 6 1 14 1 19	 11 

..03=00 0 16 0 14 0 30 
03:15 0 20 0 6 0 26
 
03~30 0 11 0 8 0 19 11 *
 
03:45 0 20 a 14 0 34 " 
04:00 0 14 1 4 1 18	 * 11 

04:15 0 10 0 11 0 21 .. 1104:30 0 16 0 10 0 . 26 
.	 04:45' 1 13 0 18 1 31
 

'05:00 0 18 1 10 1 28
 
05:15 2 11 0 12 2 23 

Iir 1105:30 0 14 4 18 4 32 
11 Iir05:45. 1 12 4 7 6 19 

06:00 0 28 1 11 1 39 
06:15 3 8 11 12 14 20 
06:30 1 15 a 13 7 28	 11 

06:45 ~ 16 '16 11 18 27 
07:00 6 16 14 16 20 . 32 
07:15 5 12 18 e 23 18 " ,,'	 1101:30 21 5 25 9 46 14 

11 ."07;45 2t 12 32 1 08 13 
08:00 15 4 34 4 49 8 
08:15 16 3 1~ 4 28 7 
08:30 21 0 12 2 33 2 
08:45 14 7 15 4 29 11 
09:00 19 4 11 4 30 8 
09:15 17 2 9 3 2S 5 11 

09:30 12 4 8 3 20 7	 11 

09:45 14 3 7 4 21 7	 • 
10:00 10 4 9 3 19 7
 
10~15 6:2 7 0 13 2
 
10:30 4 1 12 2 16 3 1: 

10:45 13 1 ·9 1 22 2 
11:00 8 2 9 0 17 2	 11 

11 :15 11 1 10 0 21 1 '"	 * 
1111:30 10 4 5 0 15 4	 • ..	 11'11:45 8 4 12 2 20 6

Totar--·-.... 273 451 316 380 591 -~n·· ..831-'---.-----::;:O:-----::-O---O::----"'--' O·...M ...._-O-.............~o-


Day 724 698 1422	 0 0
Total
 

.~.~~nL.... 0.0% 19.2% 31.7% 2;?:~r~ ..26·7% 0.0% g,.9.~ ..... __0_.0,-,-%__o.0%
 

Peak 07:30 03:00 07:15 04:45 07:30 04:45
 
Vol. 78 B7 109 58 181 114
 

P.H.F. 0.150 0.598 0.801 0.806 0.780 0.731 

0 



FROM MIETEK @ MTDS PHONE NO. 925 957 9751 Sep. 02 2003 10:'36AM P3 

MARKS TRAFFIC DATA ?age 1 

SEl. AJRE RD. bfwn ASCENSION DR. & lAURIE 
CI1YOFSAN MATEO 

SJteCode: 3 

Start 
WS-·_-,·28"Aug:--·· .. · , EB .._--combined" ..._. 29--Aug- WB 

--_..... bel sireEa'- ..._..._--. Combined -

TIme 
12:00 

Thu AM. 
. '·'1"" 

P.M. . --6 A.M, 
0 

p,M. 
3 

A.M. P.M.
---(j' ...., "1''1-'·' Fri AM. 

* 
P.M. . A.M. P.M. A.M. P.M. .... ·...-----·-T----;r------. 

12:15 0 a 0 2 0 10 
12:30 0 9 0 5 0 14 -. ..... I\" 

12:45 0 1 0 1 0 2 * -. 
01:00 0 2 0 2 0 4 '* -. 

" .01:16 0 5 0 3 0 8 I\" .. .. * 
01:30 0 3 0 3 0 6 1t /I 

01:45 0 5 0 3 0 6 * 
02:00 1 7 0 6 1 13 '" /I I\" 1t 

.. 02:1·5 0 8 0 4 0 12 'Ir • II 

-
." 

02~30 0 5 1 5 1 10 * .. 
02:45 0 0 0 6 0 6 ~ -. 
03:00 0 e 0 8 0 18 ." .... * 'It 

Q3:1~ 0 11 0 6 0 17 ;t I\" * 
03=30 0 6 0 9 0 15 11 

03:46 
04:00 

0 
0 

4 
12 

0 
0 

4 
3 

0 
0 

8 
15 .. '" ... 

'Ir 

/I 

04:1.5 0 4 0 5 0 9 * 11 

04:30 0 1(J 0 5 0 15 * * * 
04:45 
05:00 

0 
0 

9 
6 

1 
0 

5 
4 

1 
0 

14 
10 * ... * -. 

." 

05:15 0 a 1 8 1 14 
05:30 0 9 1 1 1 16 11 * ." '* 
05:45 2 6 1 9 3 15 
00:00 1 4 0 5 1 9 '* '" ." 

06:15 0 7 1 6 1 15 ... 

06:30 
06:45 

1 
2 

a 
6 

0 
1 

6 
11 

1 
3 

14 
17 

'* 
/I * 

11 

;t 

." . 
07:00 1 9 3 1 4 16 /I ;t 'IIr 1r 

'O7:~5 2 8 1 6 3 14 'IIr 'II 

07:30 6 7 11 2 11 '9 .... 1111 /I 

07.:45 
08:00 

13 
15 

3 
0 

26 
18 

4 
4 

39 
33 

7 
4 1111 '" 

* It 

• 11 '" 
08:15 
08:30 

7 
1 

5 
2 

S 
1~ 

1 
2 

12 
17 

6 
4 

/I 

• 
«

'It 

11 

08:45 .1 3 12 0 13, 3 '" 
09:00 8 5 10 2 18 7 11 II' .. 1t 

09:t5 1 2 '13 0 14 2 * 11 .. '" 
09:30 . 4 1 18 1 22 2 '" ." 

09:45 
10:00 

2 
3 

2 
5 

10 
6 

1 
2 

12 
9 

3 
7 '" ." 

II' 

i\' .. 
10:15 2 3 4' 0 6 3 '" .. /I 1r 

10:30 
10:45 

4 
6 

0 
3 

3 
5 

0 
0 

7 
11 

0 
3 

11 

It 

1111 

.. 
... .... 

11:00 5 0 3 1 8 1 '" 1t .." 

11:15 9 0 5 1 14 1 * /I 1t 

1'1:30 1 1 5 0 6 1 1t .. 1111 

11:45 4 0 e 3 10 3 'It "" 
.. 

Total 102 23S ..... ~i87 183 26S 419 0 0 0 0 0 o~ 

Day 
Total 338 370 708 0 0 0 

!ercent 0.0% 14.4%--_... _.... ~;}.3% 26.4% 25.8% J;>.~O% 0.0% O.o~ ......9.J)% 

PeaK 01:30 04:00 07:45 06:15 07:30 06:15 
Vol. 41 35 65 32 101 62 

P.H.F. 0.S83 0.729 0.625 0.727 0.647 0.912 



FROM" : MIETEK @ MTDS PHONE NO. 925 957 9751 Sep. 02 2003 10:36AM P4 

MARKS TRAFFIC DATA Page 1 

LAURIE: LN. btwn BEL AJRE RD. & PARROT DR 
CITY OF SAN MATEO 

Site ,Code: 4 
.. stait' .28~AU9~'" ..... ,,,. E6 

Tme Thu A.M.-12:QCj" ... . . ...... "'-'-"'
0 

P.M. 
7 

Combined-WS·_.... ·· . 
AM. P.M. A.M. P.M.

0---'1'0'" ... "tr'- 17 

29-Aug-
Frl 

EB 
,A.M. 

1r 

. "we 
P.M. A.M. ... --,~~.~.i·····....w. 

~ 

laurie 
Combine(l-' 

A.M. P.M. 
11 11 

12:15 0 2 0 e o 10 tr 

12:30 0 4 1 6 1 10 
12:45 Q 2 1 :3 1 5 11 

01:00 0 3 1 3 1 6 if tr if 

. 01:15 0 6 1 6 1 12 11 

01:30 0 :3 0 4 0 7 11 1< 

01:46 0 6 0 9 0 1"5 11 1< 

02:00 0 10 1 5 1 15 1r 11 

02~15 0 10 1 10 1 20 '" 11 11 

02:30 0 6 0 3 0 9 '" <t 

02:45' 0 9 0 3 0 12 if 

03:00 0 7 0 6 0 13 11 .. '" ... 
03:15 0 9 0 15 0 24 '" 
03:30 0 5 0 4 0 9 .. 1r if 

03:45 0 4 0 1 0 5 • It 

04:00 0 8 0 12 0 20 '" 
04:15 0 6 0 6 0 12 1r 

04:30 0 9 0 12 0 21 '" .. 
04:45 1 6 a 10 1 16 11' • 11' 

05:00 2 5 1 a 3 11 ;II 11 .. '" 
05:15 a 9 O· 11 Q 20 1< '" 
05:30 1 $ 0 11 1 20 '" 1< 

.'05:45 
06;00 

'3 
2 

16 
8 

2 
0 

13 
8 

5 
2 

23 
16 * ,. 11 

06:15. 2 7 '0 12 2 19 1r 

06:30 0 10 3 7 3 17 '" * 11 

06:45 3 11 3 17 6 28 11 

07:00 'S 7 1 11 6 18 fI 11 '* 
07:15 9 3 S 9 14 12 '* 11' 

07:30 11 7 5 13 22 20 'Il' 11 11 

07~45 32 4 9 6 41 10 
08:00 18 2 7 5 ~S 7 ... 11 * 
00:15 10 0 5 7 15 7 
08:30 19 6 1 4 20 10 11 

08:45 13 0 2 3 15 3 ",. 

09:00 12 3 7 6 19 9 ~ ",. 11 

09:15 16 0 1 7 17 7 * 11' ",. 

09:30 20· 3 3 2 23 5 
.,. 1r 11 

09:4P 
10:00 

13 
'7 

3 
2 

:2 
1 

6 
e 

15 
8 

9 
8 

~ 

It 

",. 

... 
10:15 10 0 5 7 15 1 * ~ 1r 

10:30 3 2 2 0 5 2 * 1r 

10:45 7 0 7 3 14 :3 11' 

11:00 4 2 e 0 10 2 * ... '* 
11:15 
11:30 

4 
9 

1 
0 

9 
4 

3 
2 

13 
13 

4 
2 

* 
'" 

tr 

.. 
11:45 
Total 

2 
WH'244 

1 
237 

5 
102 

1 ·..·322 7 
348 

2 
669 

tt 

0 0 

.. 
cf" 

11' 

0 0 
if 

0 
Day 

Total 481 424 905 0 0 0 

Percent O.O~.. .. ??-O% 2e.2% 11.~~..... ~5.6% __________..,.. 0.0% O.O~ .. .Q.O% 0.0% _._....... , ._.._--

Peak 
Vol. 

01:4$ 
79 

05:15 
3a 

07:15 
26 

06:45 
50 

07:30 
103 

06:15 
82 

P.H.F. 0.617 0.818 0.722 0.735 0.628 0.732 



.~ROM MIETEK @ MTDS	 PHONE NO. 925 957 9751 Sep. 02 2003 10:37AM P5 

MARK~ TRAFFIC DATA	 Page 1 

PARROT DR. btwn l..AURIE LN. & CSM DR. 
CITY OF SAN MATEO 

Site Code: 5 
--_.... ___ I' o. ,_, ,.. _,' , , ,J;~anot:'0_.. 

start"-'t~~ tole " "sa C¢m~ntir' ., . "i9-AUg- NS sa Combined 
Time _".Ih..u A.M. P.M. , f.;.:M. P.M. AM. P.M. Fri A.~:. ~ ..,., P.M. A.M. ._.f\~· A.M. P,M.

"'-22 ····.. ·3·'· .-	 'Il' .12:00 3 0 12 M	 •* 
. 12:15'" . 3 17 0 16 3 33 .. .12:30 2 15 0 11 2 26 '" 

..:' 12:45: 1 13 1 15 2 28' * 
01:0Q 2 14 0 14 2	 *28 '"	 '" 

11, ,01:'15 2 20 .0 13 2 33 * 
01:30 1 26 1 13 2 39 . ~ 

.,. '"	 1l' 

. 01:49 1 15 0 13 1 28	 ~ 

it 'Il'02:00 1 13 0 19 1 32	 • 
~,.: 02:15 . 1 ~ ,0 19 45	 ." ,. .. 

'Il'02:30 0 11 0 18 0 29	 .,.
'"	 '" 

02:~: 1 15 0 11 1 26	 11 

11:	 .03:00 0 21 0 23 0 44 '* 
11 ." 11', 03:1'5 1- 25 0 17 1 42	 .,. 

."03:30 0 1.5 0 12 0 27
 
03:45' 1 16 0 12 1 2a * '"
 

1104:00 0 29 1 16 1 45 '" 
.. 04:15 0, 15 0 15 0 30	 • '" 

... '" .- '*04:30 0 25 0 24 0 49 
~ 1l'04:45 0 19 2 18 2 47 

05:00 1 20 1 17 2 37 ,. 
* 

05:1'5 1 23 3 17 4 40	 '" .,. 11'05:30 0 26 3 25 3 51 • '" '" 
05:45 0 26' 2 111, 2 44	 '" ,.. 

'It .. 1t06:00 0 1.6 6 U 6 SO
 
:,06:15 '1 26 5 14 6 4% •
 ...06:30 2 21 5 24 7 45 * * ,.. 

0.,'. '06:45 1 32 9 is 10 48 •	 .. 
11 fl'07:00 3 24 13 9 16 33 

07:15 7 22 18 8 25. 30, '" 
'ill'	 11'07;30' 38 19 31 10 69 29	 • 

*	 1107:45 18 16 ;66 S 74 24 
11' 11 ,. 1108:00 15 11 36 8 51 19 
'/I '/I ....08:15 11 15 26 5 36 20 ,. ..08:30 6 15 41 13 47 26 '" 

"~:45 14 7 40 e 54 1'3 'II' * ~ 

11 11'09:00 is 15 20 7 38 22 
....09:1'5 ' 10 10 40 3 50 13 

.... ..09:30 15 13 34 e 49 19 '" 
11 It 'it09;4$' 7 18 24 ;2, 31 20 

~10:00 14 1 17 0 31 7	 '" • * 
10:1'5 14 15 1-8 3 32 : '1-8	 * '* • 

'It 11'10:30	 11 11 11 4 22 15 -= 
11 0,.'10:46, 10 2 16 5 26 7 

11:00 24 3 21 2 45 5 * * 11 

1l'1{15 20 3 12 0 32 3	 • * .. fl'	 If11:30 13 4 19 2 32 6	 * ..	 .. ..11,:45 17 2 15 2 32' 4	 "" '" 
·,~O

Total 311 e16' 646 569- 667 1385 0 0 0 ·"'i5"" 0 
Day 1127 1115 2242	 0 0 0Total
 

P8r~t}t 0.0% 13:~~ .. 36.4% 2-1,~%, 25.4% 0,0% _,~:Oro 0.0% ,_~,9~
 

Peak 07:30 06:00 07:45 05:15 07:30 05:30
 
Vol. 82 107 158 84 230 187
 

, P.H,F. 0,539 0.836 0.705 0.840 0.777 0.917
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Location: Polhemus Rd (btwn Ascension Dr & De Anza Blvd) 

AM PM 
Peak Hour 

PHF 0.953 0.921
 
Volume 4 381
 
Vp 444 420
 
vic 0.14 0.13
 

Date of Count: 8/28/2003 Thursday 

AM Peak Hour 
Direction 

Time SB Hour Total NB Hour Tolal 

7:00 26 19
 
7:15 40 22
 
7:30 

169
 147
7:45 
8:00 
8:15 
8:30 42
 
8:45 220 40 176
 
9:00 46
 
9:15 28
 
9:30 20
 
9:45 141 31 125
 
10:00 23
 
10:15 25
 
10:30 29
 
10:45 114 32 109
 

Tolal 644 557 557
 

Total 

PM Peak Hour 
Direction 

Time SB Hour Tolal NB Hour Tolal 

4:00 
4:15 
4:30 
4:45 
5:00 
5:15 
5:30 
5:45 
6:00 
6:15 
6:30 
6:45 
7:00 
7:15 
7:30 
7:45 

Tolal 

152
 178
 

165 58 210
 
42
 
40
 
37
 

126 40 159
 
36
 
30
 
17
 

71 27 110
 

514 657 657
 

Total 

87
 
83
 
61
 
70
 
71
 
59
 
43
 
35
 
44
 

1171
 

. } 



Location: Ascension Dr (bwtn - Polhemus Rd & Rainbow Dr) 

Date of Count: 8/28/2003 Thursday 

PM 

PHF 
Volume 
Vp 
vic 

AM Peak Hour PM Peak Hour
 
Direction Direction
 

Time EB Hour Total WB Hour Total Total Time EB Hour Total WB Hour Total Total 

7:00 4:00 
7:15 4:15 
7:30 4:30 

56 697:45 4:45 4353 
6:00 5:00 
6:15 5:15 
6:30 
6:45 66 
9:00 
9:15 
9:30 
9:45 62 
10:00 
10:15 
10:30 
10:45 33 

Total 219 

5:30 
73 5:45 12 55 7 47 

6:00 28 11 
6:15 6 12 
6:30 15 13 

35 6:45 16 67 11 47 
7:00 16 16 
7:15 12 6 
7:30 5 9 

37 7:45 12 45 1 32 

234 Total 220 220 169 169 

• .I 



Location: Bel Aire Rd (bwtn - Ascension Dr & Laurie Ln) 

Date of Count: 8/28/2003 Thursday 

PHF 
Volume 
Vp 
vic 

AM Peak Hour 
Direction 

Time WB Hour Total EB 

7:00 3 
7:15 1 
7:30 

227:45 
8:00 
8:15 
8:30 16 
8:45 24 12 
9:00 10 
9:15 13 
9:30 18 
9:45 15 10 
10:00 6 
10:15 4 
10:30 3 
10:45 15 5 

Total 76 161 

Hour Total Total Time 

4:00 
4:15 
4:30 

41 4:45 
5:00 
5:15 
5:30 

51 5:45 
6:00 
6:15 

51 
6:30 
6:45 
7:00 
7:15 

18 
7:30 
7:45 

161 Total 

PM Peak Hour
 
Direction
 

WB Hour Total EB Hour Total Total 

35 18 

27 28 

3025 

8 
7 
3 27 19 

114 114 95 



Location: Laurie Ln (btwn Bel Aire Rd & Parrot Dr) 

Date of Count: 8/28/2003 Thursday 

PHF 
Volume 
Vp 
vic 

AM Peak Hour 
Direction 

Time EB Hour Total we 

7:00 
7:15 
7:30 
7:45 63 
8:00 
8:15 
8:30 
8:45 60 
9:00 
9:15 
9:30 
9:45 61 
10:00 
10:15 
10:30 
10:45 27 

Total 211 

Hour Total Total Time 

4:00 
4:15 
4:30 

20 4:45 
5:00 
5:15 
5:30 

15 5:45 
6:00 
6:15 
6:30 

13 6:45 
7:00 
7:15 
7:30 

15 7:45 

63 Total 

PM Peak Hour 
Direction 

EB Hour Total we 

29 

33 

36 

9 
13 

21 6 

119 164 

Hour Total 

40 

41 

44 

39 

164 

Total 

20 
12 
21 
16 
11 
20 
20 
23 
16 

12 
20 
10 

283 



Location: Parrot Dr (btwn Laurie Ln & Csm Dr) 

Date of Count: 8/28/2003 Thursday 

Time 

7:00 
7:15 
7:30 
7:45 
8:00 
8:15 
8:30 
8:45 
9:00 
9:15 
9:30 
9:45 
10:00 
10:15 
10:30 
10:45 

Total 

EB 

6 
14 
18 
10 
15 
7 
14 
14 
11 
10 

211 

PHF 
Volume 
Vp 
vic 

AM Peak Hour 
Direction 

Hour Total WB 

66 

46 

50 

49 

211 

41 
40 
20 
40 
34 
24 
17 
18 
11 
16 

440 

Hour Total Total 

118 

142 

118 

62 

440 

Time 

4:00 
4:15 
4:30 
4:45 
5:00 
5:15 
5:30 
5:45 
6:00 
6:15 
6:30 
6:45 
7:00 
7:15 
7:30 
7:45 

Total 

EB 

29 
15 
25 
29 
20 
23 

21 
32 
24 
22 
19 
16 

381 

PM Peak Hour 
Direction 

Hour Total WB Hour Total Total 

98 

95 

107 

81 

381 

73 

77 

78 

35 

263 



Location: Csm Dr (bwtn • Parrot Dr & Hillsdale Blvd) 

Date of Count: 8/28/2003 Thursday 

PHF 
Volume 
Vp 
vic 

AM Peak Hour 
Direction 

Time EB Hour Total WB Hour Total 

7:00 
7:15 
7:30 
7:45 145 36
 
8:00 
8:15 
8:30 

167
 53
8:45 
9:00 
9:15 
9:30 
9:45 176 73
 
10:00 
10:15 
to:30 
10:45 90 62
 

Total 578 224
 

Total 

22
 
26
 
47
 
86
 
63
 
37
 
63
 

PM Peak Hour 
Direction 

Time EB Hour Total WB Hour Total 

4:00 14 35
 
4:15 13 21
 
4:30 30 22
 
4:45 23 80 29 107
 
5:00 21 24
 
5:15 20 26
 
5:30 

97
105
5:45 
6:00 
6:15 
6:30 17
 
6:45 97 as 107
 
7:00 25
 
7:15 25
 
7:30 23
 
7:45 39 18 91
 

Total 321 402 402
 

Total 

42
 
59
 
40
 
32
 
33
 
25
 

723
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TIRE INDEX TABLE 

Minimum Daily 
Volume Increase to Produce 

Existing a.1 Change a .2 Change 
Volume Range TIRE in the in the 
(Vehicles Per Day) Index TIRE Index TIRE Index 

29-35 
36-44 
45-56 
57-70 
71-89 
90-110 
111-140 
141-180 
181-220 
221-280 
281-350 
351-450 
451-560 
561-710 
711-890 
891-1,100 
1,101-1,400 
1,401-1,800 
1,801-2,200 
2,201-2,800 
2,801-3,500 
3,501-4,500 
4,501-5,600 
5,601-7,100 
7,101-8,900 
8,901-11,000 
11,001-14,000 
14,001-18,000 
18,001-22,000 
22,001-28,000 
28,001-35,000 
35,001-45,000 
45,001-56,000 
56,001-71,000 
71,001-89,000 

1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3<0. 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 

+6 
+8 

+10 
+13 
+17 
+22 
+29 
+40 
+52 
+65 
+79 
+94 

+114 
+140 
+170 
+220 
+290 

.+380 
+500 

. +650 
+825 

+1,025 
. +1,250 

+1,500 
+1,800 
+2,300 
+3,000 
+4,000 
+5,200 
+6,600 
+8,200 

+10,000 
+12,20.0 
+14,800 
+18,000 

+15 
+20 
+25 
+32 
+41 
+52 
+65 
+80 

+100 
+125 

. +160 
+205 
+260 
+330 
+415 
+520 
+650 
+800 

+1,000 
+1,300 
+1,700 
:t-2,200 
+.2,800 
+3,500 
+4,300 
+5,300 
+6,500 
+8,000 

+10,000 
+13,000 
+17,000 
+22,000 
+28,000 
+35,000 
+43,000 

Source: Goodrich Traffic Group 



TIRE TNDEX TABLE
 
~. 

£xistin-g Minimum Daily 
Volume Volume Increase to Produce 
Range a .J Change a .2 Change 
(Vehicles TIRE in the in the 
fer Day) Index TIRE Index TIRE Tndex 

29-35 1.5 +6 +15 
36-44 1.6 +8 +20 
45-56 1.7 +10 +25 
57-70 1.8 +13 +32 
71-&9 1.9 +17 +41 
90-110 2.0 +22 +52 
lli-140 2.1' +29. +(i5 
141-180 2.2 +40 +80 
181-220 2.3 +52 +100 
221-280 2.4 ~5 +125 
281-350 2.5 +79 +160 
351-450 2.6 +94 +205 . 
451-560 2.7 +114 +260 
561-710 2.8 +140 +3jO 
711-890' 2.9 +170 +415 
891-1,100 3.0 +220 +520 
1,101- I ,400 3.1 +290 ~SO 
1,401-1,800 3.2 +380 +800 
1,801-2,200 3.3 +500 +1,000 
2,201-2,800 3.4 -+650 +1 ~300 
2~!0 1-3,500 3.5 +825 +1,700 
3,501-4,500 3.6 +J,025 +2,200 
4,501-5,600 3.7 +1,250 +2,,800 
5,60 1- 7, J00 3.8 +1,500 +3,500 
7,101-8,900 3.9 +1,800 +4,300 
8,90 1- 1I ~ 000 4.0 +2,300 +5,300 
11,001-14,000 4.1 +3,000 +6,500 
14,001-18,000 4.2 .. +4,000 +8,000 
18,001-22,000 4.3 +5,200 +1.0,000 
22,,001-28,,000 4.4 +6,600 +13,000 
28,,001-35,000 4.5 +3,200 +17,000 
35,00.1-45,000 4.6 +10,000 +22,000 
4'5,001-56,000 4.7 +12,200 +28,000 
56,001-7 1,000 4.8 +14,800 +35.000 
71,001-89,000 4.9 +J8,OOO +43,0'00 

Source: Goodrich Traffic Group 
) 

. j 



I 
f 

DESCRIPTION OF THE TRAme INFUSION~jrACHMENT A. 
ON RESIDENTIAL ENVIRONMENTS (TIRE) SYSTEM 

TIRE is a numerical representation of a resident's perception of the effect of street tr:tffic on 
activities such as walking, cycling and playing, and on daily tasks such as maneuvering an auto out 
of a residential driveway. The acronym' for 'Traffic Infusion on Residential Environments. ~ 

TIRE, is expressed by index values that range from zero, representing the least 'effect of traffic, 
to five, representing the severest affect: 

0 1 2 3 5" ,I ' I I I ,I 

Very Low Moderate High Very
 
Low High
 

TIRE is based, on a logarithmic association between traffic and a residential environment and :15 

such pre,dicts three interesting relationships. According to TIRE a given change in street tr::lffk 
,_ volume will cause a greater impact on a residential environment on a street with a low pre
exiSting traffic 'volume than it will on a street with a higher pre-existing volume. Any tr01ffic 
change that would cause an i.ndex change of 0.1 or more would be noticeable to street residents. 
Streets with TIRE levels above the' midrange index 'of 3 are traffic-dominated while those with 
indexes below 3 are better suited "for residential activities. 

Changes in the' TIRE index are shown as (+) for increased traffic and (-) for reduced traffic; for 
instance, as shown in Attachment C~ a +.1 TIRE index change on Homer Street at intersections 
east of Bryant indicates an increase in daily volumes or worsening of the present condition~ a - ..1 
TIRE index change on Bryant Street at intersections. north of Addison indicates a reduction in 
daily volumes., or an improvement in the present condition. 

The TIRE index values shown in Attachment B were developed' by. D.K. GOQdrich. They reflect 
curve shapes found in work by Donald Appleyard of the University of California at Berkeley and 
consider earlier thought by Buchanan of the Ministry of Transport, England. 
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Elements ofDesign 

required 0.2 to 0.3 s under alert conditions required 1.5 s under normal 
conditions. 

Minimum reaction times thus couldbeatleast 1.64s; 0.64s for alerted drivers 
plus 1 s for the unexpected signal. Because the studies used simple prearranged 
signals, they represent the least complex of roadway conditions. Even under 
these simple conditions it was found that some operators may take over 3.5 s to 
respond. Because actual conditions on the highway are generally more complex 
than those of the studies and because there is wide diversity in the reaction times 
required, it is evident that the value adopted should be greater than 1.64 s. In 
determination ofsight distance for design, the reaction time shouldbe larger than 
the average for all drivers under normal conditions. It should be large enough to 
include the reaction time reqUired for nearly all drivers under most-highway 
conditions. For approximately 90 percent of the drivers in the first study 
mentioned, a reaction time of 2.5 s was found to be adequate. A reaction time of 
2.5 s has thus been assumed in the development of Table ill-I. 

A reaction time of 2.5 s is considered adequate formore complex conditions 
than those of the various studies, but it is not adequate for the most complex 
conditions encountered by the driver. Additional consideration 'of the most 
complex conditions such as those found at multiphase at-grade intersections and 
ramp termini at through roadways can be found later in this chapter in the section 
"Decision Sight Distance." 

Braking Distance 

The approximate braking distance of a vehicle on a level roadway may be 
determined by the use of the standard formula: 

y2
d=-

254f 

where: d =braking distance, m; 
V = initial speed, km!h; and 
f = coefficient of friction between til:es and roadway. 

In this formula for braking distance the f factor is used as an overall or a 
single value that is representative for the whole of the speed change. Measure~ 

ments show that f is notthe same for all speeds. It decreases as the initial speed 
..... 
; '~~.	 incre~ses.It varies considerably because ofmany physical elements such as air 

pressure of tires, composition of tires, tire treadpattern and depth of tread, type 
and condition of the paveme~t surface, and the presence of moisture, mud, 
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Memorandum

Date: May 29, 2008

To: Jennie Anderson, Christopher A. Joseph & Associates

From: Gary Black

Subject: Update to the Traffic Analysis Report for the Proposed Thomas Subdivision Residential
Development

Hexagon Transportation Consultants prepared a traffic analysis report dated February 5, 2004 for the
proposed Thomas Subdivision Residential Development. In order to determine whether the analysis and
conclusions of the 2004 report are still valid, Hexagon has conducted updated traffic counts in the area.
The 2004 report utilized count data from August 2003. New 24-hour daily traffic volumes were obtained
from tube counts that were conducted on the study roadway segments on Tuesday, May 20, 2008 (see
Table 1).

Table 1
Existing Traffic Volumes

The results show that there is no appreciable difference between the 2003 and 2008 counts. Therefore,
the conditions presented in the 2004 traffic study are still representative of current conditions in the study
area, and the analysis and conclusions of that report are still valid.

Daily Volume
(vehicles)

Roadway Segment 2003 2008

Polhemus Rd (btwn Ascension Dr & De Anza Blvd) 4,034 4,298

Ascension Dr (btwn Polhemus Rd & Rainbow Dr) 1,422 1,432

Bel Aire Rd (btwn Ascension Dr & Laurie Ln) 708 695

Laurie Ln (btwn Bel Aire Rd & Parrott Dr) 905 953

Parrott Dr (btwn Laurie Ln & CSM Dr) 2,242 2,145

CSM Dr (btwn Parrott Dr & Hillsdale Blvd) 2,804 2,545
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1. Introduction 

 
This report presents the results of the traffic impact analysis conducted for the Ascension Subdivision 
residential development in San Mateo County, California. The project site is located at the northeast 
corner of Bel Aire Road and Ascension Drive in the San Mateo Highlands, an unincorporated area in San 
Mateo County. The project consists of development of six parcels totaling 13.3 acres to construct 25 new 
single-family-detached residential dwelling units. The site is currently vacant. Parking will be provided 
on site at the individual residences and in designated areas on the street system on site. Access to the site 
is provided via Bel Aire Road. The project site location and the surrounding study area are shown on 
Figure 1. 
 

Scope of Study 

This study was conducted for the purpose of identifying the potential traffic impacts related to the 
proposed development. The impacts of the project were evaluated following the standards and 
methodologies set forth by San Mateo County. Since the project would add less than 100 peak hour trips 
to regional roads, no analysis under the Congestion Management Program (CMP) of the City/County 
Association of Governments (C/CAG) is required. The traffic analysis is based on 24-hour daily traffic 
volumes and project trips on the study roadway segments. The study roadway segments are identified 
below. 
 

Study Roadway Segments 

Polhemus Road  
Ascension Drive   
Bel Aire Road  
Laurie Lane  
Parrott Drive  
CSM Drive  
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These are the roadways that would be most affected by project traffic. Traffic conditions on the roadway 
segments were analyzed for 24-hours and for the weekday AM and PM peak hours of traffic. The AM 
peak hour of traffic is generally between 7:00 and 9:00 AM, and the PM peak hour is typically between 
4:00 and 6:00 PM. It is during these periods that the most congested traffic conditions occur on an 
average day. 
 

Analysis Scenarios 

Traffic conditions were evaluated for the following scenarios: 
 

 Existing Conditions Year 2008 

 Background Conditions Existing traffic plus traffic added by approved development 

 Project Conditions Background Conditions plus the proposed project 

 Cumulative Conditions Cumulative conditions with/without the project 

 
The data required for the analysis were obtained from new traffic counts, previous traffic studies, and the 
C/CAG Travel Demand Forecasting Model.  

Analysis Methodologies and Level of Service Standards 

Roadway segments are analyzed by comparing the volume to capacity ratios. Typical capacity is about 
20,000 vehicles per day on two-lane arterials and collectors and 2,000 vehicles per day on a residential 
street.  
 
For the purposes of evaluating impacts related to the TIRE index, if (1) the roadway average daily traffic 
(ADT) with the project is greater than the roadway capacity AND (2) the TIRE index increases by 0.1 or 
more, then the project has a significant impact on the roadway. 

TIRE Index 

Traffic conditions also were evaluated using the TIRE index (Traffic Infusion in Residential 
Environments).  The TIRE index is a numerical representation of a resident’s perception of the effect of 
street traffic on activities such as walking, cycling and playing, and on daily tasks such as maneuvering an 
auto out of a residential driveway. The acronym for “Traffic Infusion on Residential Environments,” 
TIRE, is expressed by index values that range from zero, representing the least effect of traffic, to five 
representing the most severe effect: 
 

0 1 2 3 4  5 
 
  
 Very Low Low Moderate High Very High 
 
According to the TIRE index, a given change in traffic volume will cause a greater impact on a residential 
environment with a low pre-existing volume than it would on a street with a higher pre-existing volume. 
Any traffic change that would cause an index change of 0.1 or more would be noticeable to street 
residents. Streets with TIRE levels above the midrange index of 3 are traffic-dominated, while those with 
indexes below 3 are better suited for residential activities (See Appendix B). 
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On-Site Circulation 

Any feature of the site layout that might result in unsafe pedestrian or vehicular circulation would be 
considered a significant impact. Revisions to the site plan also may be recommended to make the site 
circulation function more efficiently. Any on-site circulation recommendations that are not related to 
safety are not considered significant impacts under the California Environmental Quality Act (CEQA) but 
may be required as a condition of approval. 
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2. Existing Conditions 

 
The project site is located at the northeast corner of Bel Aire Road and Ascension Drive in the San Mateo 
Highlands, an unincorporated area in San Mateo County. The project consists of development of six 
parcels totaling 13.3 acres to construct 25 new single-family-detached residential dwelling units. The site 
is currently vacant. Parking will be provided on site at the individual residences and in designated areas 
on the street system on site. Access to the site is provided via Bel Aire Road. 

Site Access and Surrounding Roadway Network 

Regional access to the project site is provided via State Route (SR) 92. 
 
SR 92 is a four-lane east-west freeway in the vicinity of the site. SR 92 extends from Half Moon Bay in 
west San Mateo County to Hayward in Alameda County. Access to the project site is provided by its 
interchanges at Polhemus Road, De Anza Boulevard, and Hillsdale Boulevard. 
 
Local access to the site is provided by Polhemus Road, Ascension Drive, Bel Aire Road, De Anza 
Boulevard, Parrott Drive, Laurie Lane, West Hillsdale Boulevard, and Csm Drive. These roadways and 
other local streets are described below. 
 
Polhemus Road is a two-lane north-south arterial. Polhemus Road begins north of SR-92 and terminates 
at Crystal Springs, south of SR-92 it becomes Ralston Avenue. Access to the site is provided via 
Ascension Drive. 
 
Ascension Drive is a two-lane east-west residential street with sidewalks; it begins east of Polhemus Road 
and terminates at Los Altos Drive. Access to the site is provided via Bel Aire Road. 
 
Bel Aire Road is a two-lane local residential street with sidewalks and on-street parking on one side of the 
street. The project would have direct access to Bel Aire Road via a new subdivision street.  
 
De Anza Boulevard is a two-lane east west collector with sidewalks, it begins east of Polhemus Road and 
continues over SR-92 and terminates at West Hillsdale Boulevard. Access to site is provided via Parrott 
Drive and Polhemus Road. 
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Parrott Drive is a two-lane north-south collector street with sidewalks, it begins north of De Anza 
Boulevard and continues across Laurie Lane. Access to the site is provided via Laurie Lane. 
 
Laurie Lane is a short two-lane east-west local residential street with sidewalks. It begins at Bel Aire 
Road and terminates at Parrott Drive. 
 
West Hillsdale Boulevard in the vicinity of the project site, is a two-to-six-lane east west arterial. West 
Hillsdale Boulevard has six lanes with a landscaped median west of SR-92, four lanes with a striped 
median between SR-92 and Glendora Drive, and two lanes east of Glendora Drive. Access to the site is 
provided via Csm Drive. 
 
CSM Drive is a two-lane east-west collector street with sidewalks, it begins within the College of San 
Mateo and terminates west of Parrott Drive. Access to site is provided via Parrott Drive. 
 

Existing Transit Service 

Transit service to the study area is provided by the San Mateo County Transit District (SamTrans) and 
Caltrain. These services are described below. 

SamTrans Bus Service 

There is one bus line that operates near the project site. The 260 line provides service between the College 
of San Mateo and the San Carlos Caltrain station, via Polhemus Road-Ralston Avenue, Marine World 
Parkway and Redwood Shores, with 60-minute headways during commute hours.  

Caltrain Service 

Commuter rail service between San Francisco and Gilroy is provided by Caltrain. The project is located 
approximately three miles from the Hillsdale Caltrain station. The Hillsdale station is located near the 
interchange of Hillsdale Boulevard and El Camino Real. At the Hillsdale station, Caltrain provides 
service with approximately 10- to 20-minute headways during commute hours. The Hillsdale station has 
park and ride lots. There is no direct bus service from the site to Caltrain. 
 

Existing Traffic Volumes 

The existing peak hour and 24-hour traffic volumes were obtained from new tube counts on the study 
roadway segments. The counts were conducted in late May 2008 while the College of San Mateo was in 
session.  The existing AM, PM, and daily traffic volumes are shown on Figure 2. The traffic count data 
are included in Appendix A.  
 

Existing Volume to Capacity Ratios 

The results of the V/C analysis under Existing Conditions are summarized in Table 1. The results show 
that the study roadway segments operate well within acceptable limits.  
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Table 1  
Existing Volume to Capacity Ratios 

 

Existing TIRE Index 

The results of the TIRE index analysis under existing conditions are summarized in Table 2. Of the three 
local residential streets, Ascension Drive is operating slightly above the mid-range of the TIRE index. 
Polhemus Road, Parrott Drive and CSM Drive are more traffic-dominated, which is expected for collector 
or arterial streets. 
 

Table 2  
Existing TIRE Index of Roadway Segments 

 

Volume
Roadway Segment Street Classification Capacity (vpd) V/C

Polhemus Rd (btwn Ascension Dr & De Anza Blvd) Arterial 20,000 4,298 0.21

Ascension Dr (btwn Polhemus Rd & Rainbow Dr) Local 2,000 1,432 0.72

Bel Aire Rd (btwn Ascension Dr & Laurie Ln) Local 2,000 695 0.35

Laurie Ln (btwn Bel Aire Rd & Parrott Dr) Local 2,000 953 0.48

Parrott Dr (btwn Laurie Ln & Csm Dr) Collector 20,000 2,145 0.11

CSM Dr (btwn Parrott Dr & Hillsdale Blvd) Collector 20,000 2,545 0.13

(vpd) = Vehicles per day

Existing

Volume TIRE/a/

Roadway Segment (vpd) Index

Polhemus Rd (btwn Ascension Dr & De Anza Blvd) 4,298 3.6

Ascension Dr (btwn Polhemus Rd & Rainbow Dr) 1,432 3.2

Bel Aire Rd (btwn Ascension Dr & Laurie Ln) 695 2.8

Laurie Ln (btwn Bel Aire Rd & Parrott Dr) 953 3.0

Parrott Dr (btwn Laurie Ln & Csm Dr) 2,145 3.3

CSM Dr (btwn Parrott Dr & Hillsdale Blvd) 2,545 3.4

/a/ Source: Goodrich Traffic Group
(vpd) = Vehicles per day

Existing
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3. Background Conditions 

 
Background conditions represent the traffic conditions that are expected to occur with the addition of 
traffic from approved developments and, as applicable, with the addition of developer-conditioned 
transportation improvements. Approved projects are those developments that have been approved but 
which are not yet constructed or occupied. 
 

Approved Development 

There are no developments that have been approved but not yet constructed in the vicinity of the project 
site. Trips generated by small or distant developments would be negligible on the study roadway 
segments. The effect of other foreseeable development that has not been approved by the County of San 
Mateo is addressed in the Cumulative analysis presented later in this report. 
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4. Project Conditions 

Project conditions are defined as background conditions with the addition of traffic generated by the 
project. 
 
The project site is located at the northeast corner of Bel Aire Road and Ascension Drive in the San Mateo 
Highlands, an unincorporated area in San Mateo County. The project consists of development of six 
parcels totaling 13.3 acres to construct 25 new single-family-detached residential dwelling units. The site 
is currently vacant. Access to the site will be provided via Bel Aire Road. 

Project Trip Generation, Distribution and Assignment 

The magnitude of traffic added to the roadway system by the project was estimated by multiplying the 
applicable trip generation rates by the size of the development. Trip generation for the proposed project 
was estimated using the rates published in the Institute of Transportation Engineers (ITE) manual titled 
Trip Generation, Seventh Edition, 2003. The published rates are based on data collected from hundreds of 
studies conducted for projects with land uses similar to the use proposed for this project. The estimated 
peak-hour and daily trip generation totals for the project are shown in Table 3. 
 

Table 3  
Project Trip Generation 

AM Peak Hour PM Peak Hour
Daily Trips Trips

Use Size/a/ Rate Trips Rate In Out Total Rate In Out Total

25 9.57 239 0.75 5 14 19 1.01 16 9 25

/a/ Size expressed in dwelling units (d.u.)
Source: Institute of Transportation Engineers, Trip Generation, 7 th Edition, 2003.  

Single Family 
Detached Residential
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The table shows that the project would generate 239 new daily trips, with 19 new trips occurring during 
the AM peak hour and 25 new trips occurring during the PM peak hour. 
 
The trip distribution pattern for the proposed project was estimated based on existing travel patterns on 
the surrounding roadway system and minimum travel times between the site and SR92.  Travel time runs 
conducted for this study showed that the fastest route between the site and SR92 is via Laurie Lane, 
Parrott Drive, CSM Drive, and Hillsdale Boulevard.  Nevertheless, some traffic was assumed to use 
Ascension Drive and Polhemus Road. Based on the trip distribution shown, the peak-hour trips generated 
by the proposed development were assigned to the roadway system following logical paths. The project 
trip distribution and assignment are shown on Figure 3. 
 

Project Peak Hour Traffic Volumes and V/C 

The project trips, estimated as described above, were added to background traffic volumes to obtain 
project traffic volumes. The project traffic volumes are shown on Figure 4.  
 
Traffic conditions at the study roadway segments were evaluated using V/C. The roadway segments’ V/C 
for project conditions are summarized in Table 4. The results show that traffic increase on the all study 
roadway segments would be less than significant.  
 

Table 4  
Project Volume to Capacity Ratios 

 
 
Project TIRE Index 
 
Traffic conditions at the study roadway segments were evaluated using TIRE index (See Table 5). The 
results show that the traffic increase due to the project would cause three of the study roadway segments 
to incur a change to the TIRE index.  
 
 

Capacity Volume Proj Trips Volume
Roadway Segment (vpd) (vpd) V/C (vpd) (vpd) V/C

Polhemus Rd (Ascension Dr to De Anza Blvd) 20,000 4,298 0.21 + 60 4,358 0.22

Ascension Dr (Polhemus Rd to Bel Aire Road) 2,000 1,432 0.72 + 72 1,504 0.75

Bel Aire Rd (Ascension Dr to Laurie Ln) 2,000 695 0.35 + 240 935 0.47

Laurie Ln (Bel Aire Rd to Parrott Dr) 2,000 953 0.48 + 168 1,121 0.56

Parrott Dr (Laurie Ln to Csm Dr) 20,000 2,145 0.11 + 168 2,313 0.12

CSM Dr (Parrott Dr to Hillsdale Blvd) 20,000 2,545 0.13 + 118 2,663 0.13

(vpd) = Vehicles per day

ProjectExisting
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Table 5  
Project TIRE Index of Roadway Segments 

 
The increase in traffic due to the project would cause the TIRE index for Bel Aire Road to change from 
an index of 2.8 to 3.0. Similarly, the TIRE index for Laurie Lane would change from an index of 3.0 to 
3.1, and the TIRE index for Parrott Drive would change from an index of 3.3 to 3.4. The definition of 
change in the TIRE index is that the traffic increase would be noticeable to residents along the street. 
Thus, the traffic increase due to the project would be noticeable on these roadways but not noticeable on 
the other area streets. Although the change in traffic volume would be noticeable, the traffic volume on 
Bel Aire Road and on Laurie Lane, two residential streets, would be well below the residential street 
threshold of 2,000 vehicles per day. Therefore, the traffic increase on Bel Aire Road and on Laurie Lane 
is considered less than significant. Similarly, while the increase in traffic would be noticeable on Parrot 
Drive, the traffic volume would be well below its threshold of 20,000 vehicles per day as a collector 
street. Therefore, the traffic increase on Parrott Drive is considered less than significant. 
 
 

Site Access and Circulation 

Site access, circulation and parking were evaluated based on the site plan dated January 17, 2007. The site 
plan is shown on Figure 5.  

Site Access 

Access to the site would be provided via a new subdivision street connecting to Bel Aire Road. The new 
subdivision street would be a public street. Emergency vehicle access to the project would be provided 
via the new subdivision street connecting to Bel Aire Road, as well as a new Emergency Vehicle Access 
Road to the subdivision, connecting to Ascension Drive. 
 
 

Volume TIRE/a/ Proj Trips Volume TIRE/a/

Roadway Segment (vpd) Index (vpd) (vpd) Index

Polhemus Rd (btwn Ascension Dr & De Anza Blvd) 4,298 3.6 + 60 4,358 3.6

Ascension Dr (btwn Polhemus Rd & Rainbow Dr) 1,432 3.2 + 72 1,504 3.2

Bel Aire Rd (btwn Ascension Dr & Laurie Ln) 695 2.8 + 240 935 3.0

Laurie Ln (btwn Bel Aire Rd & Parrott Dr) 953 3.0 + 168 1,121 3.1

Parrott Dr (btwn Laurie Ln & Csm Dr) 2,145 3.3 + 168 2,313 3.4

CSM Dr (btwn Parrott Dr & Hillsdale Blvd) 2,545 3.4 + 118 2,663 3.4

/a/ Source: Goodrich Traffic Group
(vpd) = Vehicles per day

Existing Project
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Sight Distances On Bel Aire Road 
 
At the intersection of Bel Aire Road and the new subdivision street sight distance was checked. 
 
For inbound left turns the sight distance is 210 feet. The Caltrans Highway Design Manual specifies 
minimum required sight distances as a function of vehicle speed. Vehicle speed is, in turn, a function of 
the design of Bel Aire Road. The estimated 85th percentile speed on Bel Aire Road is 29 miles per hour, 
which requires a minimum stopping sight distance of 200 feet. Since the available sight distance (210 
feet) is greater than the minimum stopping sight distance (200 feet), the sight distance at this location is 
satisfactory. 
 
For outbound left or right turns the sight distance is at least 260 feet. This sight distance is satisfactory for 
the prevailing speeds on Bel Aire Road. 
 

Accident Evaluation 

Traffic accident records were obtained from the county for the years 1996 to 2002 for Polhemus Road, 
Ascension Road, Bel Aire Road, Laurie Lane, Parrott Drive, and CSM Drive (See Table 6). The records 
show that there has been one accident in the six-year period at each of the locations shown in Table 6. 
None of the accidents involved pedestrians. Also, none of accidents reported were due to lack of sight 
distance or roadway design features. Due to the low accident history, no further analysis was warranted.  
 

Table 6  
Accident Data Summary 

 

On-Site Circulation 

On-site circulation issues include street widths, grades, and curves. 

Street Widths  
 
The new subdivision street is shown to be generally 32 feet wide curb-to-curb. There is one section that 
would be 22 feet wide. Because of the steep grades and curves on site, it would be difficult for drivers to 
maneuver within 32 feet with parking on both sides. Therefore, parking should be allowed on only one 
side of the street. Parking should not be allowed on the 22-foot wide section. 

Location No. of Accidents Year Type of Collision

Parrott Dr & CSM Dr 1 2001 Side Swipe
Parrott Dr & Bel Aire Rd 1 1997 Side Swipe
Bel Aire Rd & Laurie Ln 1 1997 Side Swipe
Polhemus Rd & Ascension Dr 1 1996 Hit Fixed Object

Source: San Mateo County - Collision Location Details
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Street Grades 
 
The Site plan shows a maximum grade of 20%. According to San Mateo County standards, the typical 
maximum grade is 15% with up to 20% allowed by design exception. Thus, the proposed grades are 
acceptable by design exception. Given the terrain of the site, it would not be possible to reduce the grades 
to 15%. 
 
Street Curves 
 
The street curves were analyzed with typical vehicle templates, including cars and trucks, such as fire 
trucks or garbage trucks.  The analysis showed that both cars and trucks could maneuver around the 
curves. 

Pedestrian Access 

Pedestrian facilities in the area consist of sidewalks on the neighborhood streets. The project site plan 
shows that the new subdivision street would have sidewalks along most of the new subdivision street.  
Also, there would be separate sidewalks down the hill to Ascension Drive.  
 
The sidewalks would be adequate to accommodate all pedestrian traffic between the project site and other 
local streets. 
 

Congestion Management Program 

The CMP guidelines specify that a project must implement travel demand management (TDM) measures 
if the project produces 100 or more new peak hour trips on CMP roadways. The analysis of project traffic 
on CMP roadway facilities indicates that the project would add approximately 19 trips to SR 92 during 
the AM peak hour and approximately 25 trips during the PM peak hour. Therefore this project is not 
required to implement any TDM measures. 
 

Construction Impacts 

The most noticeable traffic impact during construction will be hauling excavated soil from the site. The 
project civil engineer estimated 60,520 cubic yards of soil would need to be exported from the site. It is 
assumed that a tractor with double trailer would be used to haul the soil. A truck can carry about 20 cubic 
yards of soil per trip. Therefore there would be 3,026 truck round trips for exporting soil. The grading is 
estimated to be completed in about 44 days, so this calculates to about 69 truck round trips per day.  The 
haul routes should be limited to SR-92, West Hillsdale Drive, Csm Drive, Parrott Drive, Laurie Lane, and 
Bel Aire Road. Heavy trucks are not recommended on Ascension Drive because it is so steep.   The 
addition of 69 truck round trips per day to the roads in the area would be a temporary significant impact 
of the project.  The project applicant has stated that parking for construction vehicles and workers can 
occur entirely on site.  There would not be a need to park on Bel Aire Road.  
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5. Cumulative Conditions 

Project buildout is expected to take approximately 5 years, so the expected completion date would be 
around 2013.  The San Mateo County traffic model 2020 forecasts were used to estimate that growth in 
the area is projected to be about 5% per year.  Thus, the existing volumes were increased 25% to 
represent 2013 conditions.  This increase would cover currently proposed projects, such as the CSM 
housing, and other growth not yet defined. Traffic volumes under cumulative conditions are shown on 
Figure 6. 
 
Table 7 shows the resulting volumes and V/C ratios on the study roadways.  The roadways would 
continue to operate well within capacity.   
 

Table 7  
Cumulative Volume to Capacity Ratios 

 

Vol Proj Trips Vol
Roadway Segment Cap (vpd) V/C (vpd) (vpd) V/C

Polhemus Rd (btwn Ascension Dr & De Anza Blvd) 20,000 5,373 0.27 + 60 5,433 0.27

Ascension Dr (btwn Polhemus Rd & Rainbow Dr) 2,000 1,790 0.90 + 72 1,862 0.93

Bel Aire Rd (btwn Ascension Dr & Laurie Ln) 2,000 869 0.43 + 240 1,109 0.55

Laurie Ln (btwn Bel Aire Rd & Parrott Dr) 2,000 1,191 0.60 + 168 1,359 0.68

Parrott Dr (btwn Laurie Ln & Csm Dr) 20,000 2,681 0.13 + 168 2,849 0.14

CSM Dr (btwn Parrott Dr & Hillsdale Blvd) 20,000 3,181 0.16 + 118 3,299 0.16

(vpd) = Vehicles per day

With the Project
Cumulative

W/out the Project
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6. Summary of Findings 

The potential impacts of the project were evaluated in accordance with typical traffic engineering 
standards. The study included the analysis of AM and PM daily traffic conditions for six roadway 
segments.  Site access and on-site circulation also were analyzed, as well as construction impacts. 
 

Impacts and Recommendations 

There would be a temporary significant impact due to truck trips during excavation.  According to the 
applicant, the excavation would last about 44 days.  Construction impacts should be minimized by 
restrictions on operating hours.  Also, trucks should avoid Ascension Drive because of the steep grade. 
 
The new subdivision street is planned to be 32 feet in width.  Given the grades and curves, this width is 
inadequate to allow parking on both sides.  Therefore, parking should be allowed on one side only.



 

Ascension Subdivision  
Residential Development 
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TIRE Index
 

. .' 

- j 



Table 1
TIRE Index Values

Existing .1 Change .2 Change
Volume Range TIRE in the in the 
(Vehicles Per Day) Index TIRE Index TIRE Index

29-35 1.5 +6 +15
36-44 1.6 +8 +20
45-56 1.7 +10 +25
57-70 1.8 +13 +35
71-89 1.9 +17 +41
90-110 2.0 +22 +52
111-140 2.1 +29 +65
141-180 2.2 +40 +80
181-220 2.3 +52 +100
221-280 2.4 +65 +125
281-350 2.5 +79 +160
351-450 2.6 +94 +205
451-560 2.7 +114 +260
561-710 2.8 +140 +330
711-890 2.9 +170 +415
891-1,100 3.0 +220 +520
1,101-1,400 3.1 +290 +650
1,401-1,800 3.2 +380 +800
1,801-2,200 3.3 +500 +1,000
2,201-2,800 3.4 +650 +1,300
2,801-3,500 3.5 +825 +1,700
3,501-4,500 3.6 +1,025 +2,200
4,501-5,600 3.7 +1,250 +2,800
5,601-7,100 3.8 +1,500 +3,500
7,101-8,900 3.9 +1,800 +4,300
8,901-11,000 4.0 +2,300 +5,300
11,001-14,000 4.1 +3,000 +6,500
14,001-18,000 4.2 +4,000 +8,000
18,001-22,000 4.3 +5,200 +10,000
22,001-28,000 4.4 +6,600 +13,000
28,001-35,000 4.5 +8,200 +17,000
35,001-45,000 4.6 +10,000 +22,000
45,001-56,000 4.7 +12,200 +28,000
56,001-71,000 4.8 +14,800 +35,000
71,001-89,000 4.9 +18,000 +43,000

Source:  Goodrich Traffic Group

Minimum Daily Volume
increase to produce:
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