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TO:   Interested Party 

DATE:  April 17, 2013 

FROM:  Murry Wilson – Environmental Resource Specialist 

VIA:  Ellen Carroll, Environmental Coordinator 

SUBJECT: Las Pilitas Quarry – Revised Notice of Availability of Draft EIR (DRC2009-
00025) 

 
The Draft Environmental Impact Report (DEIR) for the Las Pilitas Quarry is complete and available 
for public review and comment.  The DEIR addresses the environmental impacts that may be 
associated with the request for a quarry and related improvements that would occupy 
approximately 41 acres within the 234 acre parcel.  The proposed project is within the Rural Lands 
land use category and is located on the north side of State Route 58 and east of the Salinas River, 
approximately three miles northeast of the community of Santa Margarita. 
 
Copies of the Draft EIR are available at the following locations:  Santa Margarita Library, Atascadero 
Library, Cal Poly Library, and City/ County Library of San Luis Obispo.  Hard copies are also 
available on loan and for review (CDs are also available) at the Department of Planning and 
Building, located at the 976 Osos St., Room 300, San Luis Obispo, 93408-2040.  The EIR is on the 
Planning Department’s web site at: www.sloplanning.org under “Environmental Impact Reports”. 
 
ENVIRONMENTAL IMPACTS: 
The EIR focuses on the following issues:  biological resources, wastewater disposal, water quality 
and supply, air quality, greenhouse gas emissions, aesthetics and visual resources, geology, public 
services and utilities, transportation and circulation, agricultural resources, noise, hazards and 
hazardous materials, recreation, land use, and growth inducement. The EIR also considers twelve 
alternatives in addition to the “No Project” alternative. 
 
HOW TO COMMENT OR GET MORE INFORMATION: 
Anyone interested in commenting on the draft EIR should submit a written statement by 4:30 
p.m. on June 5, 2013, to me at:  
 
 
   Murry Wilson, Environmental Resource Specialist  
   Department of Planning and Building 
   976 Osos St., Rm. 300 
   San Luis Obispo, CA 93408-2040 
 
If you need more information about this project, please contact Murry Wilson at (805)788-2352 or 
via e-mail: mwilson@co.slo.ca.us 
 
 

 

mailto:mwilson@co.slo.ca.us


 
PUBLIC WORKSHOP: 
A public workshop will be held at the Santa Margarita Elementary School (located at 22070 H Street) 

on April 25, 2013 at 6:30 p.m.  County staff and the County EIR consultant will be available to 
discuss the DEIR, the upcoming hearing process, and to answer questions on the information 
contained in the DEIR.  While comments on the DEIR are anticipated, official comments must be 
submitted in writing to ensure the intent of the comment is capture and understood by the County 
and its consultant.    
 
PUBLIC HEARING: 
A public hearing before the San Luis Obispo Planning Commission has been tentatively scheduled 
for September 26, 2013, in the Board of Supervisors Chambers, County Government Center, San 
Luis Obispo.  If you plan to attend, please call two weeks before this date to verify.  
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Draft EIR Comment Form 
Proposed Las Pilitas Quarry Project 

 
Date: ______________ 

Name*:   

Affiliation (if any):*   

Address:*   

City, State, Zip Code:*   

Telephone Number:*   

Email:*   

Comment:    

  

  

  

  

  

  

  

  

  

  

  

  

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________ 
*Please print.  Your name, address, and comments become public information and may be released to interested parties if 
requested.    
Please either deposit this sheet at the sign-in table before you leave today, or fold, stamp, and mail.  
Insert additional sheets if needed. Comments must be received by June 5, 2013.  Comments may also 
be faxed to (805) 788-2413 or emailed to mwilson@co.slo.ca.us. 
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Geiska Velasquez, North County Transportation Planner

San Luis Obispo Council of Governments

1114 Marsh St.

San Luis Obispo, CA, 93401

(805)788-2104

gvelasquez@slocog.org

Thank you for the opportunity to review the Draft EIR for the proposed Las

Pilitas Quarry Project. As the Regional Transportation Planning Agency (RTPA) and

Metropolitan Planning Organization (MPO) for San Luis Obispo County we review local

regionally significant projects for consistency with the Regional Transportation Plan

(RTP) or other regional plans, such as roadway corridor or trail plans.

The proposed Las Pilitas Quarry is located adjacent to State Route 58 and will create

vehicular trips on other regional facilities such as US 101 and El Camino Real,

triggering the "regional significant" status for the project.

The Environmental Impact Report (EIR) prepared by the County identified noise, air,

aesthetic and traffic impacts that are expected to be significant and not mitigable.

These comments relate only to the latter two.

The EIR mentioned that SR 58 is identified as a "suggested scenic corridor" in the

Conservation and Open Space Element of the SLO County General Plan. This Highway is

identified by the State as an "eligible" State Scenic Highway, but at this point

there are not plans for pursuing designation at this time. Use of this route currently

does have high usage for scenic touring by automobile, motorcycle and bicycle clubs.



 
 
 
 
 
 
 
 
 
 
 
 
 

Murry Wilson – Environmental Resource Specialist 
Department of Planning and Building 

976 Osos Street, Room 300 
San Luis Obispo, CA  93408 

Place Postage Here 





























 
 
 
Murry Wilson        June 5, 2013 
Environmental Resource Specialist 
County of San Luis Obispo 
Department of Planning and Building 
(805) 788-2352 
 
Re:  Comments Las Pilitas Quarry Project  
 
The Northern Chumash Tribal Council (NCTC) is a sovereign California Native American Tribal 
Government, located at 67 South Street, San Luis Obispo California. NCTC is dedicated to the 
preservation and protection of the Chumash Sacred Heritage in San Luis Obispo County. NCTC’s 
Cultural Resource team members are experts in Chumash Cultural Resources preservation and 
management.  NCTC is the living Chumash Nation today, we are here today, we have always been here 
and we are the experts on our culture and life ways, as it has been past down, since the beginning of 
time, from elder to child, true knowledge. 
 
The Salinas River from Santa Margarita, and its tributaries, to the Monterey county line is Chumash 
Nation territory, as it has been told to us by our ancestors.  Modern science has many false theories 
about the Chumash and most of them are wrong as to the territorial Chumash/Salinan boundaries.  
These modern day anthropologies and archaeologist have use animal breading patterns studies to make 
the false statement that the Salinan territory was all the way down to the Cuesta Grade, this is 
obscured, animal breading patterns are a horrible way to even begin to discuses human being territorial 
issues, we the Chumash Nation have always known where our land is, and just because an American 
marries a Canadian, they do not move the boarders. This land is incredibly Sacred, all along the Salinas 
River and its tributaries are hundreds of Chumash villages, camps, gathering areas, ceremonial places 
and living life ways, the area where the above referenced property is proposed is a Chumash Sacred 
area, and must be treated as such. 
 
NCTC is a stakeholder; NCTC was contacted back in 2010 time period concerning the first NOP, and 
NCTC had concerns back then, see email between Jeff Oliveira and NCTC.  
 



NCTC was not noticed of this current NOP and as a stakeholder should have been, therefore the NOP 
is flawed and should not move forward without proper noticing to all stakeholders.  Under the UN 
Declaration of the Rights of Indigenous Peoples, indorsed by County of San Luis Obispo, 
reemphasizing the living rights of the Chumash Nation and its Peoples, as a Race of Peoples, as a 
recognized Tribal Government of the UN, NCTC does not give you permission to move forward 
without proper notification of the most important Stakeholders, the Chumash Peoples.  Notification to 
the California Native American Heritage Commission is not proper notice, the commission sent you, 
the county a letter with all the names of the Native American Chumash Tribal Government to contact, 
the county did not notice these tribal government as directed by the NAHC. 
 
The cultural resource report compiled by Heritage Discoveries Inc. in 2009 is less than six pages of 
inaccurate, incomplete, misleading data that does not offer a complete scientific review of the proposed 
project site.  This site is connected to all the registered and unregistered California Native American 
Chumash sites around the area of the proposed project, everything was used by our ancestors, all the 
land was traveled upon, the Chumash did not have HAB (hot air balloon) technologies at that time to 
hop from one spot to another, we live over all the land, all land was and is important to the Chumash.  
Because the cultural resource reports is incomplete and subpar, NCTC as Cultural Resource 
Management EXPERTS, NCTC is asking for a EIR, to have a full extended Phase I/II survey with 
California Native American Chumash present. 
 
The MND cannot move forward without the proper complete documentation, the MND is flawed and 
must not move forward. 
 
 
Sincerely, 
 
 
Fred Collins 
Tribal Administrator 
Northern Chumash Tribal Council 
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CENTRAL COAST SALMON ENHANCEMENT, INC. 
Enhancing Fisheries while 

Improving the Environment 

www.centralcoastsalmon.com Fax: 805-473-8167 Phone: 805-473-8221 

229 Stanley Avenue, Arroyo Grande CA 93420 

June 4, 2013 

Murry Wilson 
Environmental Resource Specialist 
Department of Planning and Building 
976 Osos St., Rm. 300 
San Luis Obispo, CA 93408 

RE: Oster/Las Pilitas Quarry EIR Comments 

Dear Mr. Wilson, 

Please accept the following comments on the Oster/Las Pilitas Quarry EIR. 

Biological Resources 
Regarding the reclamation process involving restoring sections of the hill-side as quarry 
activities cease over time, what is the provision for guaranteeing that funding will be in place for 
restoration activities? If the quarry operation fails as a business at any point in the project life-
time, there must be a mechanism to ensure that reclamation/decommissioning for areas where 
mining has ceased can be paid for. If no such condition yet exists, I suggest a condition that 
requires the company to provide commensurate restoration/decommissioning funding prior to the 
start of use and excavation of subsequent sections of the mine so that restoration can be 
accomplished by the county or a vendor in the event the mine owners cannot. 

Does declaration of open space and concomitant oak preservation suffice as mitigation? I suggest 
a condition of replacement of lost oaks at a 2:1 ratio as adequate mitigation. Further, the open 
space mitigation is less than adequate. I suggest a condition of off-site mitigation through the 
purchase of lands in the amount of 41 acres of equal or greater value to replace those disturbed, 
to be placed into permanent conservation easement. 

While direct impact on the threatened South-Central California Coast Steelhead trout cannot be 
addressed in this particular single project since the species is not directly affected, the larger 
issue of extraction in and adjacent to the Salinas River remains unassessed and of critical 
importance. With the County’s RFP entitled The Salinas River Watershed Management Plan in 
February 2010 not being acted upon, it is not possible to fully assess and confirm 
oversubscription of vested mines and their future cumulative impact to instream and adjacent 
contributory gravel availability for the recommended (National Marine Fisheries Service) 50% 
by-pass. Attempting to review and approve mines in this vicinity without that wider assessment 
in place makes cumulative impacts portrayed in this EIR invalid. Without a solid understanding 
of exactly how much of this material is replenished every year during the rainy season, how 
much actual mineral extraction the larger watershed system can support and how the use of the 
watershed systems will be monitored to ensure that downstream impacts to neighboring  
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CENTRAL COAST SALMON ENHANCEMENT, INC. 
Enhancing Fisheries while 

Improving the Environment 

www.centralcoastsalmon.com Fax: 805-473-8167 Phone: 805-473-8221 

229 Stanley Avenue, Arroyo Grande CA 93420 

properties (i.e., headcutting and erosion) are avoided, reviewing individual extraction projects is 
irresponsible and not well-founded.  

According to the County’s aforementioned RFP:
“…As a result, it was determined that a comprehensive resource inventory and assessment of the 
Salinas River, its tributaries and associated watershed would be a valuable tool. In addition, the 
County has determined that to best manage this system, studies are needed to determine the 
scientifically based limit for safe annual yield of material from the system along with the 
identification of areas appropriate for extractive activities in consideration of other land uses in 
order to encourage sustainable and renewable operations in the river system. In addition to 
providing the County with a comprehensive understanding of the valuable local sand and gravel 
resource, this plan would be intended to allow the County to calculate projected needs for river 
resources and measure that against current capacity, and assess the best locations and methods 
for resource development from the perspective of protecting public trust resources.”  
(Emphasis added.)   

According to a document prepared for a separate mine proposal, Preliminary Bedload Sediment 
Budget for Salinas and Estrella Rivers, May 4, 2009, and attached here for the record, California 
Department of Fish and Wildlife Senior Engineering Geologist Kit Custis urged the county to 
move toward a cumulative effects analysis and environmental impact report to cover extractive 
uses to better understand the existing bedload deficit of the Upper Salinas River.  

If the county continues to act in evaluating Upper Salinas River extraction projects in a piece-
meal fashion, it does so in consideration of the liability for not protecting the public trust 
resources the county apparently understands to be central to this discussion. 

Note name change of California Department of Fish and Game (CDFG) to California 
Department of Fish and Wildlife (CDFW). 

Water Supply 
Experience has shown that projects might intentionally underestimate proposed water usage for 
expedient review and approval of the proposed project, only to subsequently request and submit 
water EIR addendums requesting additional water which do not require CEQA public review. 
Therefore, I request that a condition be added that expressly forbids additional water use requests 
via water EIR addenda. 

Thank you for the opportunity to provide comments. 

Sincerely, 

Stephnie Wald, Watershed Projects Manager 
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ASPHALT MILLINGS DEFINITION  
The definition most commonly used for asphalt millings is the fine particles (generally 
from dust to less than an inch or so) of bitumen and inorganic material that are produced 
by the mechanical grinding of bituminous concrete surfaces.  

ENVIRONMENTAL AND PUBLIC HAZARDS 
The bitumen binder used in asphalt paving applications contains a relatively large 
concentration of a family of organic compounds which can have the potential to pose 
human health and environmental concerns in certain circumstances especially when 
asphalt material is ground into very small particles that easily blow off of or wash from 
the surface. These compounds, known as polycyclic aromatic hydrocarbons (PAHs) are 
specified as targeted pollutants by the U.S. Environmental Protection Agency (USEPA), 
and are present in asphalt at much higher levels than the criteria established by DEP 
guidance for general use in a loose fashion on land. Asphalt millings used alone without a 
paved top surface have the potential to significantly migrate from the roadway through 
the actions of water, wind, and physical displacement and possibly contaminate 
surrounding soils and/or surface water sediments. Traffic traveling on the unpaved 
asphalt millings would generate dust containing the compounds referenced above and the 
dust would be a major migration route of the asphalt millings to the surrounding 
environment. 
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New Jersey EPA 
http://www.state.nj.us/dep/dshw/rrtp/asphalt.htm 
 

Asphalt Millings Guidance 
Document 

Revision Date: 05/15/02  
A.  ASPHALT MILLINGS GENERAL INFORMATION 

This guidance document outlines the New 
Jersey Department of Environmental 
Protection's (DEP or Department) guidance for 
use of asphalt millings (bituminous concrete). 
The guidance document is intended only as a 
guide to help the reader understand the need for 
controlled use of asphalt millings in some 
forms of use and does not replace any 
regulations in any context. Asphalt millings 
may be: recycled pursuant to existing 
regulations at N.J.A.C. 7:26A-1.4(a)1 for 
recycling directly into new asphalt without 
Department approval; reused directly for road 
construction in some situations without 
Department approval; and, used for beneficial 
uses pursuant to N.J.A.C. 7:26-1.7(g) with site 
specific Department approval as discussed 
below. 

  
B.  ASPHALT MILLINGS DEFINITION  

The definition most commonly used for asphalt 
millings is the fine particles (generally from 
dust to less than an inch or so) of bitumen and 
inorganic material that are produced by the 
mechanical grinding of bituminous concrete 
surfaces.  

 
C.  WHAT ARE ASPHALT MILLINGS? 

Asphalt millings contain approximately five to 
seven percent asphalt, which is used as a binder 
for the quarry materials (stone, rock, sand, silt) 
that make up the load-bearing portion of a 
bituminous concrete surface. The asphalt 
millings are produced by grinding a bituminous 
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concrete-paved surface which results in the 
generation of fine particles of bitumen and 
inorganic material that made up the road 
surface.  

 
D. SOURCES AND QUANTITIES OF ASPHALT 

MILLINGS 
Sources of asphalt millings include highway 
departments and local contractors hired to 
conduct road improvements. Quantities of 
asphalt millings from a particular operation can 
vary greatly from a few tons to hundreds of 
thousands of tons and quality will vary 
dependant on the original asphalt character, 
age, weather and other site-specific conditions. 

 
E. ENVIRONMENTAL AND PUBLIC HAZARDS 

The bitumen binder used in asphalt paving 
applications contains a relatively large 
concentration of a family of organic 
compounds which can have the potential to 
pose human health and environmental concerns 
in certain circumstances especially when 
asphalt material is ground into very small 
particles that easily blow off of or wash from 
the surface. These compounds, known as 
polycyclic aromatic hydrocarbons (PAHs) are 
specified as targeted pollutants by the U.S. 
Environmental Protection Agency (USEPA), 
and are present in asphalt at much higher levels 
than the criteria established by DEP guidance 
for general use in a loose fashion on land. 
Asphalt millings used alone without a paved 
top surface have the potential to significantly 
migrate from the roadway through the actions 
of water, wind, and physical displacement and 
possibly contaminate surrounding soils and/or 
surface water sediments. Traffic traveling on 
the unpaved asphalt millings would generate 
dust containing the compounds referenced 
above and the dust would be a major migration 
route of the asphalt millings to the surrounding 
environment. 

 
F. BENEFICIAL USE OF ASPHALT MILLINGS 

Several uses of asphalt millings are fully 
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appropriate in accordance with regulations for 
recycling and beneficial use and, therefore, 
asphalt millings may be used as follows below. 
The use of loose unbound asphalt millings on 
land and roadway surfaces without the 
placement of a paved top surface is not 
generally appropriate, and asphalt millings are 
not considered clean fill. In order to prevent 
sediment contamination, asphalt millings 
should not be used where runoff to surface 
water features would be possible. Asphalt 
millings may be used, provided the appropriate 
conditions are followed. 

1. Asphalt millings may be taken directly to 
and used by road asphalt manufacturing plants 
for direct incorporation into asphalt 
(bituminous concrete), pursuant to the 
recycling exemption for such use at N.J.A.C. 
7:26A-1.4(a)1.  

2. Asphalt millings may be used as sub-base 
material if: 
 
•The asphalt millings are placed directly 
beneath, and fully contained by, a paved road 
surface of either bituminous asphalt or Portland 
cement concrete. 
 
•The use of asphalt millings follows the New 
Jersey Department of Transportation (DOT) 
requirements mentioned below and other site-
specific criteria as determined and approved by 
the DEP for use of asphalt  
 
•The use of the asphalt millings follows the 
DOT 1996 Standard Specification for Road and 
Bridge Construction Subsection 202.12 
concerning roadway sub-base construction and 
depth requirements for roadway embankments, 
which is prudent guidance for appropriate use 
of asphalt millings that were not recycled back 
into asphalt. Subsection 202.12 specifies using 
excavated bituminous concrete, in the lower 
portion of Zone 3 embankments and not placed 
within 600 millimeters of the final sub-grade or 
less than one meter above the highest seasonal 
high groundwater table. Such use should 
adequately prevent the asphalt millings from 
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entering the surface water and groundwater 
features in most instances. in road construction. 

   

This use would be considered direct recycling 
pursuant to N.J.A.C. 7:26-1.1(a)1 and would 
not require authorization as a Beneficial Use 
Project from the Department pursuant to 
N.J.A.C. 7:26-1.7(g) if performed to construct 
or repair a needed vehicle surface that meets 
DOT and/or local construction requirements. 

   

3. Asphalt millings may be used as surfacing 
materials if an appropriate binder is applied to 
keep the asphalt millings in place. Liquid 
asphalt (tack) may be used to bind the asphalt 
millings in surficial applications. This may be 
less expensive than applying finished asphalt or 
concrete to meet the sub-base requirements 
described above and meets the need to fully 
contain and bind the particles to prevent wind 
and water erosion.  

   

This use would be considered direct recycling 
pursuant to N.J.A.C. 7:26-1.1(a)1 and would 
not require authorization as a Beneficial Use 
Project from the Department pursuant to 
N.J.A.C. 7:26-1.7(g) if performed to construct 
or repair a needed vehicle surface that meets 
DOT and/or local construction requirements. 

   
 

 

http://water.usgs.gov/nawqa/asphalt_sealers.html 
 
 
 
http://water.usgs.gov/nawqa/asphalt_sealers.html 
 
 
http://www.atsdr.cdc.gov/toxprofiles/phs69.html 
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Mr. Murry Wilson 
SLO County Planning and Building 
 
Sent Via Email  
 
June 5, 2013 
 
Re: Additional Comments on Las Pilitas Quarry DEIR - Recreation 
 
Dear Murry, 
 
North County Watch is a 501 3c non-profit Public Benefit corporation.  We are an all-volunteer 
organization committed to sustainable development in and around north San Luis Obispo 
County.  
 
We are submitting additional comments on Recreation the Draft EIR for the Las Pilitas Quarry.  
 
 
4.10 RECREATION 
 
4.10.1 Existing Conditions 
 
Existing Conditions as described in this DEIR are incomplete. 
 
Public recreation plans and facilities in the unincorporated areas of San Luis Obispo County are 
the responsibility of two different agencies, each with their own planning documents.  One is the 
County Bicycle Plan produced by the county Department of Public Works.  This Plan must be 
included and addressed in this DEIR. 
 
The other document is the County General Plan Parks and Recreation Element (PRE) produced 
by General Services Agency County Parks, which we believe has not been addressed completely. 
 
Tourism had a direct influence in the development and adoption of the 2006 Parks and 
Recreation Element.  Tourism needs to be addressed in the DEIR for its contribution to 
recreational demands.  As stated in the PRE on page 8: 

“Tourism is the county’s largest industry, contributing $1billion to our local economy each 
year and providing over 16,000 jobs.  The tourist trade also generates approximately $60 
million in sales and hotel taxes for local government.  About twelve percent of the county’s 
workforce is engaged in tourism.” 

O.10
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This data came from the San Luis Obispo County Visitors & Conference Bureau at the time the 
PRE was prepared. 
 
A proposed trail corridor along the Salinas River is identified in the PRE.  This condition has 
been correctly identified.  However the importance and recreational impact of this corridor has 
been overlooked.  See section 4.10.2 for discussion. 
 
Existing conditions must also include recreational demand caused by changes to nearby Santa 
Margarita.  Santa Margarita will be experiencing significant growth when the 2008 approved 
Santa Margarita Ranch agricultural cluster subdivision is constructed.  This will bring 
approximately 110 new households to the area.  Future plans for the Ranch are based on tourism 
and tourist services.  These latter plans were tentatively and conceptually approved, as part of the 
certification of ag cluster residential project EIR by the Board of Supervisors. 
 
 
4.10.2 San Luis Obispo County Plan and Policies 
 
In our opinion the DEIR Table 4.10-1 Policy Consistency Analysis – Recreation imparts no 
useful information on which to perform a CEQA analysis. 
 
This DEIR must include the plans and policies for Class I, II and III bike lanes that can be found 
in the county Bicycle Plan.  Pertaining to Class I bike lanes, county Public Works, county Parks 
and Recreation Agency, and SLOCOG often work cooperatively. 
 
Concerning the Salinas River corridor, there are two applicable Park and Recreation Element 
goals and objectives.  As previously stated tourism is an important economic engine in the 
county.  Visitors are included in the recreation goal that extends to a countywide trail system of 
which the Salinas River corridor is a part. 
 

Recreation Goals, Objectives and Policies 
 
GOAL #2: Recreation that serves the County’s residents and visitors, various 
age groups, varying economic situations and physical abilities. 
 
GENERAL RECREATION: 
 
Trails 
 
OBJECTIVE C:  Provide a viable multi-use trail system which is protective 

of private property interests and public resources, and 
consistent with Chapter 8 Parks and Recreation Project 
List. 

 
The Salinas River is also recognized as a natural area to be preserved and enhanced as 
opportunities arise.  The entire corridor is included in the various sub-area tables as potential 
natural area including the one cited in this DEIR. 

 
Special Places Goal, Objectives, and Policies 

1

2
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GOAL #4:  Natural areas preserved within the County that protect unique and 

sensitive resources. 
 
 
OBJECTIVE F: Provide natural areas consistent with Chapter 8 Parks and  

Recreation Project List, and/or the County’s Agriculture and  
Open Space Element. 

 
 
4.10.3 Regulatory Setting – no comment 
 
 
4.10.4 Assessment Methodology 
Again, we believe Table 4.10.1 Policy Consistency Analysis – Recreation imparts no useful 
information. 
 
The methodology is micro when a macro approach should have been taken.  If the existing 
conditions were expanded as we suggest and the PRE goals and objectives cited as we suggest, a 
more meaningful assessment would have been achieved. 
 
 
4.10.5 Significance Criteria – This is a statement of fact not requiring a comment. 
 
4.10.6 Project Impact and Mitigation Measures 
Increased User Demand 
While the proposed project will not increase household demands for recreation, existing 
approved project(s) such as the 110-house Santa Margarita Ranch cluster sub-division will.  The 
Ranch has numerous recreation facilities; while privately owned, they are open to the public.  
These by their very existence increase public demand for local recreation. 
 
The DEIR assessment for user demand is also flawed because it has failed to take into 
consideration (countywide) tourism, the county’s largest industry.  Consideration of the project 
site and its sub-regional location is not sufficient.  The Salinas River corridor is better viewed on 
a countywide map showing the county trail system.  The county map shows Salinas River 
corridor trails connecting cities and towns and how this backbone river trail corridor branches off 
to connect to parks and other destinations.   
 
The DEIR has not assessed the impact of current projects in the vicinity.  One is the Garden 
Farms to Santa Margarita trail – this is a generous property owner easement donation and a 
section of the Juan Bautista de Anza Historic Trail, Anza Trail for short.  Another is the Salinas 
River Corridor Master Trail Plan project funded by a $350,000 grant – this encompasses 35-
miles from Santa Margarita to San Miguel with SLOCOG as lead agency with the cities, county, 
CalTrans, National Park Service and others. 
 
Besides the examples cited above, a continuous trail from Santa Margarita Lake to Nacimiento 
Lake is largely in the Salinas River corridor.  Entirely in the river corridor is a continuous trail 
from Santa Margarita Lake to the Monterey County line.  Both are in the county PRE. 

4
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Effect on Access to Trails, Parks or Other Recreation Opportunities 
None of the Rural Land uses mentioned under this topic in the DEIR are incompatible with a 
public trail.  However since the project site is located adjacent to and near numerous large lot 
residential properties, there is a reasonable possibility these residents and friends might enjoy a 
nearby trail. 
 
Cumulative Effects 
It is clearly evident that some time in the foreseeable future, less than twenty-five years, there 
will be numerous sections of public trail along the Salinas River open to the public.  Therefore 
North County Watch encourages County Parks to require a trail easement as a condition of 
project approval and that easement is placed in the county trail easement inventory without any 
conditional restrictions (such as time limits or other land uses) per current county procedures. 
 
We also recommend additional mitigation for quarrying and other long-term destructive 
activities on or near the project site.   The mitigation should be incorporated into the state 
required and locally reviewed and approved Reclamation Plan along with a required endowment.  
Such mitigation might establish restoration of the mined area to include a publicly accessible 
Salinas River Natural Area as well as funds for long-range maintenance.  Said area would be 
calculated and identified to compensate for the impacts identified in the entire DEIR. 
 
 
North County Watch Summary 
In our opinion, the CEQA assessment of impacts to recreation is incomplete.  We encourage 
County Planning to require these deficiencies be remedied and that the Recreation section of the 
DEIR be re-circulated.   
 
The deficiencies are:  
1. Failed to include County Bike Plan and Class I, II, and III bike lanes in existing conditions 
2. Failed to adequately detail existing conditions on which to analyze recreation impacts 

(reasons stated above) 
3. Failed to cite the appropriate PRE goals and objective in which to perform an analysis 
4. Failed to incorporate approved project(s) in the project site area, mainly in Santa Margarita 
5. Failed to evaluate the demand for recreation related to tourism in Santa Margarita and project 

vicinity 
6. Failed to evaluate the importance of the Salinas River trail corridor and Salinas River natural 

area designation  
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June 4, 2013
Kathy Longacre, co-chair SLO County Trails Committee (TAC)
Advisory to SLO County Parks and Recreation Committee 
At the joint meeting of the SLO County Bicycle Committee (BAC) and TAC 
on 5/14/2013 the first item discussed was the DEIR of the Oster/Las Pilitas 
Rock Quarry.  
After the short presentation from the representative of the project and 
much discussion TAC is very concerned for the following reasons:

 number of vehicle trips (representative said maximum 273 which 
calculates out to 1 truck every 2.5 minutes during hours of 
operations) from 6 am to 5 pm M-F
size of the vehicles- truck with trailer- 
3 very tight and dangerous curves along route
narrow shoulder if any, and no options for adding a bicycle lane 

The operations of this proposed quarry will negatively affect a very popular 
bicycle route with no way to mitigate it in the areas affected.  
The representative from the Oster/Las Pilitas Rock Quarry said that they 
would be willing to help with other areas that BAC or TAC could 
recommend but it was discussed that improvements to routes or trails 
outside of the affected area would not compensate for the dangerous 
conditions on the proposed route. 
Kathy Longacre, TAC 



Santa Margarita Area Advisory Council 
Sub-committee Report on the  

Draft EIR for the Las Pilitas Quarry 
 

Members: Butch Pope, John Beccia, David Blakely and Su Andros   
 
 
 The following are questions, requests and concerns raised by the sub-
committee as relates to the DEIR for the Las Pilitas Quarry. 
 
Aesthetics and Visual Resources 
 

1. The recommended re-vegetation of the project suggests using “mostly” 
native plants.  It is a concern that 100% native plants are not being used 
and that the upkeep and maintenance of that vegetation are not called 
out. 

2. In addition to the users of Hwy 58 there are 12 residences that are 
affected by the visual impact of the quarry. 

3. 4.1-12 We are concerned that the quarry address any nighttime glare to 
protect against local glare. 

4. Make a condition of approval that the hours of operation be determined 
and then codified into the EIR. 

5. 4.1-13 Of significant note: As this area is designated for extraction it is 
reasonable to expect other quarries could be constructed. The 
accumulation of re-vegetated slopes and graded slopes could have a 
major cumulative visual impact. 

6. As a way to mitigate visual impacts the committee ask for clarification 
on some of the grading plans starting on page 6-6 be discussed.  The 
way the quarry is graded can affect what the public can see. 

 
Transportation and Circulation 
 

1. The California Public Utilities Commission (CPUC) has jurisdiction 
over railroad crossings (RRX). The committee feels that the CPUC 
comments should be incorporated into the EIR. 

2. 4.11-3  Of concern, is the ability of trucks to avoid “offtracking” on the 
roadway starting at the quarry site all the way to just past the “J” 
street’s 90 degree turn. 

3. 4.11-4  If two semis are in the “J” street 90 degree turn at the same time 
is there an ability to transit safely through?  



4. 4.11-24  It is imperative that the mitigation measures here be strongly 
codified in the EIR.  The need to make sure trucks are not queuing up 
on SR58 at the quarry entrance or queuing/ idling off site in Santa 
Margarita as they wait for the quarry to open. 

5. 4.11-25  The cumulative effects on traffic at the intersection of SR58 and 
El Camino Real can become onerous over the years as population 
increases put more stress on the intersection.  It is strongly felt by the 
committee that whether the intersection is signalized or not, a back up 
of traffic will put a strain on the residential streets.  It cannot be 
stressed enough that even without the proposed quarry, anecdotal 
evidence suggests, cars and trucks alike avoid RRXs that are down. 
They also avoid backed up traffic from the approach to the SR58 and 
ECR intersection. They avoid it by using the east – west streets in Santa 
Margarita to facilitate transit through the area. 

6. This Committee would like a full discussion of the Haul Road 
mentioned on figure 6.8-1.  It could partially mitigate some of the 
transportation concerns. 

 
 
Noise 
 

1. Creating, maintaining and enforcing (respecting) a quiet zone through 
the Santa Margarita area.  The committee would like to see definitive 
mitigation measures. How is the quarry going to enforce the zone and 
what are the consequences for non-compliance?  Will there be a 
suspension period? We would like to see the enforcement plan codified 
in the table on 4.8-16 

2. Will the quarry blasting sirens be aimed or directed towards the 
quarry? 4.8-25 

3. Committee suggests that the mitigation measures mentioned in chart 
4.8-22 2b be the established plan or criteria for daily operations at the 
quarry. 

4. Did the study consider the truck noise generated in the staging area at 
the quarry?  The trucks have a hill to pull, which creates noise. Is there 
room to stage up away from the highway. 

 
 
 
 
 



Air Quality 
 

1. 4.3-24  It is suggested that any funds collected from SLOAPCD for fines 
or fees be kept in account for use here in Santa Margarita for local 
mitigation measures. 

2. SMAAC requests further clarification and explanation of paragraph 3 
on 4.3-24 
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June 5, 2013

Murry Wilson
Environmental Resource Specialist 
San Luis Obispo County Department of Planning and Building
976 Osos Street, Room 300
San Luis Obispo, CA  93408-2040

RE: DRAFT ENVIRONMENTAL IMPACT REPORT (DEIR) COMMENTS 
DRC2009-00025 Oster/Las Pilitas/Hwy. 58 Quarry Conditional Use Permit and Reclamation Plan

Dear Mr. Wilson,

Margarita Proud is a non-profit community organization that represents a diverse group of San Luis 
Obispo county residents committed to the future livability and safety in and around Santa Margarita, CA.  
We support responsible planning principles that result in economic and aesthetic well being for the entire 
community by promoting wise use of our natural resources, stewardship of the Salinas River, safe 
transportation corridors that retain our rural appeal, the legal rights of private property owners, and 
meaningful participation in the local decision making process.

We have been closely following the application and subsequent environmental review process for the 
proposed Las Pilitas Quarry since application was made for a Conditional Use Permit and Reclamation 
Plan in 2009.  The highly industrial operations currently proposed are simply not a good fit for the 
proposed site or the character and future livability of Santa Margarita.

An EIR is intended to be a full disclosure informational document which provides the public and decision 
makers with detailed information about the effect a proposed project is likely to have on the environment.  
Of considerable importance to an affected community is that mitigation measures to eliminate or reduce 
impacts be effective and enforceable.  

The EIR will become a tool decision makers will rely upon accuracy of to make well informed decisions 
for generations.  For this reason, it is imperative that every effort to create such a document be exercised 
as this process moves forward.

We have limited our comments to the Sections listed but understand that underlying assumptions 
introduced as part of a specific impact analysis often carry over into several other impact areas. 
We trust that observations and comments made in one impact area will be translated globally through the 
entirety of the document as appropriate.

P.O. Box 769, Santa Margarita,Ca. 93453     www.margaritaproud.com



Sections submitted in pdf format and via hand delivery 

Cover Letter
Section 2.0 Project Description

Section 4.1 Aesthetics and Visual Resources
Section 4.3 Air Quality
Section 4.7 Hazards and Hazardous Materials
Section 4.8 Noise
Section 4.11 Transportation and Circulation

Section 4.14 Land Use
Section 6.0 Project Alternatives

The comments submitted represent a good faith effort to achieve a full disclosure document and reflect 
the diversity of our Board of Directors and the members of the sub-committee that drafted comments for 
our Board’s final approval.  We trust all other stakeholders in the process will do the same.

Sincerely,
The Board of Directors, Margarita Proud         DRC2009-00025 Subcommittee members
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Section 2.0 Project Description 
Comments

pg. 2-1, The proposed Las Pilitas Quarry surface mine and related disturbance areas would occupy 
approximately 41 acres of a 234-acre property located approximately three miles northeast of 
Santa Margarita on the north side of State Route 58 just east of the Salinas River. Access to the 
property is directly from SR 58, which is a two-lane state highway extending from US Highway 101 
(four miles to the west) to the easterly county line. Figures 2-1 and 2-2 show the project location 
and vicinity.

Comments

• The precise location of the entrance into the access road is important as the logistics and 
workability of project details and operations are being discussed throughout all sections of this 
DEIR document.
• The proposed quarry entrance is located at Post Mile (PM) 5.08 on Hwy. 58. 
• There are mile markers along the entirety of 58.  Mile zero is at the 101 interchange. Mile 
marker 5.0 is located on east side of Structure 49 0237 (Salinas River Bridge). The entrance as 
proposed is 430’ (.08/10 of a mile) east of mile marker 5.0.
• State Route 58 is a two lane rural arterial route.
• Reference to US Highway 101being 4 miles to the west is unclear.  Four miles from where?  
Mile markers indicate 101 is approximately 5.08 miles from the entrance to the proposed project 
site.

 pg. 2-2, More information regarding the project vicinity and surrounding lands is in Section 3.0, 
Environmental Setting; and a specific discussion of Land Use is in Section 4.16 of this EIR.

Comments

• Refer to our detailed comments in Section 4.14 regarding Land Use.

pg. 2-2    2.2  Project Objectives

Section 1.3  presents a more detailed discussion of the project objectives along with an 
introductory background discussion of the aggregate industry and how the project relates to the 
identified objectives. As a brief summary of that discussion, the objectives are presented in the 
following points:

DRC2009-00025 Oster/Las Pilitas DEIR 2.2 Project Description Comments

Margarita Proud                                                   2.0-1



A. Develop significant mineral deposits in a manner that protects sensitive natural resources and 
existing adjacent uses, and is consistent with other County general plan goals and policies.
B. Protect significant mineral resources from land uses that threaten their availability for future 
mining.
C. Develop known concrete-grade aggregate reserves in the local production-consumption region 
in accordance with previous planning and coordination with the California Department of Water 
Resources, state policy, the County EX1 Combining Designation, and applicable regulations.
D. Provide an additional source of aggregate material in the local production-consumption region, 
with a permitted production of up to 500,000 tons/year for approximately 30 years, consistent 
with state policy, the County EX1 Combining Designation and applicable regulations, and in a 
manner that supports independent contractor and other local use groups.
E. Contribute towards increased recycling of construction and demolition debris to help achieve an 
overall goal of 75 percent recycling for this type of waste material.
F. Locate a concrete-grade aggregate quarry as near as practicable to use areas in the San Luis 

Obispo-Santa Barbara Production-Consumption region, and with minimal reliance on local 
streets to gain highway and freeway access.

2.2    Comments

• The project objectives will be important for future discussions within a number of impact areas.  
• Whether or not the project objectives are changed will be an important consideration in 
evaluating project alternatives.  The DEIR should provide a clear and comprehensive description 
of all possible project objectives in order to objectively assess each potential impact areas.  This 
should include any potential uses that could be added to the project in the future. Post hoc 
addition of activities to the proposed project, or “piece-mealing”, is inconsistent with CEQA 
procedures.
• Much effort is spent in this document to communicate the existence of an EX1 Combining 
Designation.  While the combining designation exists in the Las Pilitas Area Plan, it’s importance 
to this site is not entirely applicable due to the many existing residential uses adjacent to the 
proposed site.  The DEIR fails to identify that the proposed project site meets criteria that would 
exclude this location as a suitable Aggregate Resource Area (ARA) under California State 
Geological Survey definitions. 
• Simply put, a mining application proposal at this specific site location comes too late.  Refer to 
our detailed comments in Section 4.14 Land Use, including parcel inventories and permitting 
history.  
• This will be an important consideration as the process moves forward.  Clearly, the presence of 
an EX1 Combining Designation provides no special protection from the Conditional Use Permit 
process specifically designed to evaluate compatibility on a project by project basis.  As such, 
reference to the EX1 Combining Designation should be removed from any and all further 
discussions, descriptions and related EIR materials.
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Deposits that meet the specifications for concrete aggregate (also known as Portland 
Cement Concrete, or PCC aggregate) are among the scarcest and most valuable 
construction aggregate resources.  Construction aggregate includes materials that meet 
specifications for concrete aggregate, but also includes lower grade materials that are used 
in products such as base, sub-base, and fill.   (Source: Ca. Dept. of Conservation Special Report 215)

• The DEIR does not adequately define the quality and type of mineral resources at this specific 
site location and how those relate to the project objectives.

pg. 2-2   2.3   PROJECT CHARACTERISTICS

2.3.1 Overall Description
The applicant is requesting a 25- to 58-year timeframe for the mining operation and phased 
reclamation of the mined site, with a maximum annual production of 500,000 tons, a portion of 
which will be recycled asphalt and Portland cement concrete. The project will result in the 
disturbance of approximately 41 acres on two parcels that total approximately 234 acres in size. 

Comments

• “Recycled” asphalt and concrete is being sought through a waiver to LUO 22.30.380.
• The waiver process is found within LUO 22.30.020(D).  
• The letter requesting a waiver (filed on September 20, 2010) by project applicant is not 
included in the DEIR.
• The request for the waiver and the impacts associated with the additional processing and 
shipping must be included in the DEIR.
• The portion of material to be processed and sold as “recycled” asphalt and concrete aggregate 
products has not been defined.
• More importantly, the input threshold (amount of “recycled” material being taken in) is not 
adequately defined.  This information is needed in order to determine a reliable assumption for 
trip counts. The reliability of the truck trip count affects all impact areas, and will also be a part 
of the CalRecycle permitting requirements at the state level.

pg. 2-5 Operational Details 
A portion of the high quality material will be sorted for use in the manufacturing of building 
materials and sold for specialty applications, including aggregate for AC pavement.

Comments

• This intent would seem to align with the project objectives.  
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pg. 2-6 Recycling
Asphalt and concrete debris from construction sites would be brought to the site for recycling. 

Comments

• Recycling has not been defined.
• Processing associated with recycling has not been defined.
• A waiver to the Land Use Ordinance Waiver is being sought to permit a use not currently an 
allowable use within the Rural Lands land use category (see previous comment at 2.3).
• Details necessary for accurate categorization within Regulations: Title 14, Natural Resources
Division 7, CIWMB, Article 5.9 Construction and Demolition and Inert Debris Transfer/
Processing Regulatory Requirements (Section 17381.2 Regulatory Tiers Placement for CDI
Debris and Inert Debris Processing Operations and Facilities) need to be further defined:

(a) Clearly, the EA Notification Tier is the minimum permitting requirement given the
language within 1.4.2 of the DEIR and the intent to process incoming material.

(b) While this operation would be subject to Article 5.9 and additionally not
considered eligible for the Excluded Operations Tier (Section 17382), a more objective definition 
on proposed debris volumes is needed to determine whether a Registration Tier or Full Solid
Waste Facility Permit would be required. The amount of “Type A Inert Debris” to be
processed in a day remains undefined, and will determine whether this would be a processing
facility or a processing operation as defined in 14 CCR 17381 (m)(o).

(c) Material Production Facility as defined in 14 CCR 17381 (r) is another possible category
potentially defining this operation, but a more detailed description of operational objectives and 
procedures is necessary in order to make such a determination.

• Volume of debris from construction proposed for importation and processing has over-reaching 
considerations across the entire spectrum of impacts.  Air quality, noise, transportation, land-use 
compatibility, and other impact areas are directly affected by how accurately this is defined.  
• The sequencing of materials processing has not been defined. Will material be stockpiled and 
stored on-site prior to or after being processed for re-sale?
• The millings and residue from concrete and asphalt crushing likely should be considered
hazardous waste, as well as associated construction debris.
• Appropriate and legal disposal of residue into an approved disposal site and the associated 
impacts does not appear to have been considered adequately in the DEIR.  EPA has clear 
guidelines for the processing of hazardous asphalt.
• Asphalt millings in particular, as well as exhaust particles, tire wear residue, and motor oil
(contaminates associated with concrete and asphalt resulting from demolition), contain increased
concentrations of polycyclic aromatic hydrocarbons (PHAs) which are targeted as pollutants by
the EPA.  These hazardous materials, and their cumulative impacts have not been adequately 
disclosed or discussed in the DEIR
• At what point do millings and contaminates accumulated on an in-place roadway render the 
removed material no longer appropriate to categorize as “Type A Inert Debris”?
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• Residual materials migration through the actions of wind, water, and physical displacement to 
contaminate surrounding soils and surface water sediments has not been adequately addressed in
the DEIR. 
• This component of the project has not been given the separate and thorough consideration 

warranted.

• This is a highly industrial processing activity and has not been adequately evaluated in the 
DEIR for compatibility with the surrounding Residential Rural land use category.

pg. 2-7 2.3.2 Equipment Inventory

Comments

• The Equipment Inventory provided does not appear sufficient to serve an operation as large as 
the proposal.
• What is the origin of the equipment inventory?
• Was it created and verified against inventories of similar quarries of the same output scale?
• Refer to our comments in Section 4.3 Air Quality
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pg. 2-8 & 9 2.3.3 Trip Generation and Truck Traffic

Comments

• Truck trips associated with the delivery of explosives and fuels have not been quantified or 
included.
• There is no maintenance facility on site.  Will this be achieved through mobile services?
• There is no objective evidence presented to support the assertion that “backhauling would result 
in no net increase of truck traffic.” Data from existing, comparable operations should be 
presented to support, or refute these claims. 
• Likewise, no concrete verification to support the  assertion that a 50 percent backhauling 
assumption would  constitute a “conservative or reasonable worst case assumption” has been 
provided.
• Accurate quantification of the amount of material being hauled into the facility for crushing is 
critical to generating reliable trip counts. 
• Were the operations of other pavement recycling facilities in the region researched in an effort 
to gain the perspective ultimately adopted in the DEIR?  If so, that data should be cited, 
including locations and duration of data sampled, and included in the DEIR.
• The application for waiver to LUO 22.30.380 has not been addressed 
• What is the permitted amount of input being sought through the waiver to LUO 22.30.380?
• The proposed volume for importation of construction debris is not cited within the applicant’s 
letter of request for waiver to LUO 22.30.380.  Where does this number originate?
• Any number of variables can affect the trip count calculation.  
• The delivery (importation) of up to 1500 tons of recycled material per day appears as a value  
in 2.3.3.  We have been unable to locate this number in other locations within the DEIR or the 
project application.  Refer to Section 4.14 Land Use for more comments on waiver application.
• 250 days per year and 20.2 tons per truck load and operating hours from 6:00 a.m. to 5:00 p.m. 
Monday through Friday are provided as the underlying assumption values. 
• Assuming, for now, that we accept 75 additional truck trips per day as a “conservative” 
estimate, there are still many ways the trip count could increase.

1. Applicant has stated that winters will have long periods of inactivity due to market cycles 
associated with inclement weather. This would likely create a higher level of activity during 
favorable weather. 
2. Any combination of  adjustments to the tonnage amount of broken concrete and asphalt 
hauled in, increasing the backhaul assumption, etc. would also increase the trip counts.
3. The truck trip count could substantially increase if the amount of concrete and asphalt 
being hauled in is increased.
4. 500,000 annual tons is the permitted amount of material that can be shipped out.
5. No percentage values have been assigned to output of mined material vs. output of 
imported and processed material.
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6. No absolute amount is cited in the project description for the daily acceptance amount. 
7. We recommend the addition of an absolute amount as part of any conditions of approval.  
8. This makes it not possible to determine an accurate THROUGHPUT amount.  
9. An accurate truck trip count cannot be determined without the total overview that knowing 
the volume of what is going to come in and what is going to go out provides.
10. Adjustment of assumption values would create more significant impacts than the 273 
truck trips currently being used.
11. Additional transportation impacts created by reaching storage amount and time limits for 
processed and non-processed (recycled) material at peak demand times for mined material 
have not been addressed.
12. Every impact area within the entire EIR is affected by an increased trip count.
13. Refer to Section 4.11 Transportation and Circulation for additional comments regarding 
Mitigation Measures.

pg. 2-9   It is also possible that for specific projects,these average numbers of trips per day may be 
exceeded for short periods.  Up to 800 truck trips per day may be anticipated for a large project.

Comments

• ”For short periods” is a subjective description and should be clearly defined to adequately 
identify and evaluate related impacts.
• ”A large project” is a subjective description and should be clearly defined to adequately 
identify and evaluate related impacts.
• If 800 truck trips is being presented as a reasonable worst case scenario, why is an average of 
273 being used for the purpose of evaluating impacts?
• Refer to Section 4.11 Transportation and Circulation for additional comments regarding 
Mitigation Measures.

pg. 2-9    2.3.5 Water Consumption and Wastewater

Due to the type of rock product proposed, and the nature of the granitic material to be mined, the 
applicant is not proposing to wash any of the material that is processed. The primary use of water 
by the project will be for dust control.

Comments

• The absence of washing processed aggregate is not aligned with the project objectives and 
conflicts with the intent to produce product suitable for use in PCC (Portland Cement Concrete) 
grade aggregate.
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• More information is required regarding the types of products and specifications of what is 
being processed from the asphalt and concrete debris being imported onto the site.  Superpave 
and other specialty products require washing the ingredients.
•  A consumption value for these operations has not been established.

pg. 2-9  Exposed granitic surfaces in the quarry would not generate much dust, but stockpiled soils 
and the action of mining equipment on quarry roads will require periodic watering to control dust. 
On a regular basis during dry weather, the water use for dust control will amount to about 4,000 
gallons per day. The need for dust control will be minimized through paving the entire access road 
length within the property, up to and around the scale house. 

Comments

• No objective data or peer reviewed source has been cited to support  “exposed granitic surfaces 
in the quarry would not generate much dust “.
• “Much” is a subjective description and should be clearly defined to adequately identify and 
evaluate related impacts. 
• How have assumptions for amount of dust generated from quarry operations been arrived at? 
• Has data gathered from other operative quarries been incorporated into these assumptions?
• Where does the 4000 gallon per day estimate originate?  
• Has data gathered from other similar quarrying operations been incorporated into this estimate?
• Refer to our comments in Sections 4.3 Air Quality, and 4.13 Water Quality and Supply.  

Pg. 2-10  The use of dust control additives approved by the County Air Pollution Control District 
will help to minimize the volume of water necessary for this purpose in other areas. An existing 
well on the property near the Salinas River will supply water for dust control.

Comments

• No description or specifications for dust control additives has been provided.
• Refer to Section 4.13 Water Quality and Supply for additional comments regarding Mitigation 
Measures.

2.4 USES OF THE EIR

We understand that the County of San Luis Obispo Department of Planning and Building has 
prepared this EIR as the Lead Agency under the California Environmental Quality Act (CEQA). 
The EIR is an informational document to provide descriptions of the environmental effects of the 
proposed quarry. It may be used by the County decision makers, other agencies, and members of 
the public in reviewing and considering the project.
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We trust that the work of Margarita Proud’s sub-committee to review and comment on this 
document will be duly considered at this time in the process.  We appreciate the Department of 
Planning and Building’s efforts, as the lead agency, towards understanding the community’s deep 
concerns regarding this project proposal and the information within this DEIR document.  It is 
only through such a project by project cooperative process that the community’s input can truly 
help staff achieve the agency’s greater mission of “Helping Build Great Communities” and 
“Promoting Wise Use of Land”.  
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Section 4.1 Aesthetics/Visual Resources
Comments

pg. 4.1-1  Surrounding Land Uses

Comments

• There are at least a dozen residences to the south of the project on 58 and Digger Pine Road as 
illustrated in Figure MP4.14-2.
• The increasing elevation southward from the proposed quarry on Digger Pine Road places the 
proposed quarry directly in the view of these residences.  This impact has not been adequately 
addressed in the DEIR.
• The Surrounding Land Uses introduction to this section is the only section within the DEIR that 
identifies anything more than a few, several, or some residences on Parkhill Road.  
• Although the surrounding uses are defined and described by the lead agency, San Luis Obispo 
County Department of Planning and Building, there is no standard, or uniform description, of 
these uses by the various consultants. 

Figure MP4.1-3 Figure MP4.1-4 view from north side of 
residence @ 070-154-019
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pg. 4.1-3 Regulatory Setting 

Comments

• This section begins with a description of the EX1 Energy and Extractive Resource Combining 
Designation, a topic well covered in other sections of the DEIR.
• The existence of the EX1 Extractive Resource Combining Designation provides no special 
protection from the fundamental purpose of planning to address compatibility between uses or 
any compatibility considerations ordinarily applicable to a CUP application. 
• Combining designations are applied in addition to other requirements within a particular land 
use category 
• The existence of the EX1 Extractive Resource Combining Designation does nothing to 
circumvent the intention of the COSE.
• As indicated initially in Section 2.0, reference to the EX1 Combining Designation lacks 
relevance and should be removed from any and all further dicussions, descriptions, and related 
DEIR materials.

Figure MP4.1-5 Overview taken at 
070-154-022.

Figure MP4.1-6 Looking north along 
ridge parallel to Digger Pine Road. 
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pg. 4.1-4  Policy Consistency Analysis

Comments

• Table 4.1-1 addresses several COSE Visual Resource Policies 
• No specific timeframe is provided for arriving at consistency to VR 2.1  
• No specific timeframe is provided for arriving at consistency to VR 2.2
•Is there a specific timeframe associated with the intent of COSE policy in these areas?
• VR 3.1 thru VR 5.2 are preliminarily determined as Not applicable to project specific analysis.

• If goals and objectives are not applicable when specific projects are before us, when will 
they be applicable and how will they be implemented?

• VR 7.0 is presumably relative to security lighting as no nighttime operations are being 
proposed.

• We suggest a minimum, a locked entrance gate in lieu of lighting to mitigate impacts of 
nighttime security lighting, given the rural nature of the surroundings.
• Ideally, considering the proximity to residential uses, the entire proposed site boundary 
would be secured with a barrier (i.e., fencing or solid barrier) to mitigate any need for 
security lighting.

• MN 3.3 - Refer to comments in section 6.0 regarding Need for additional aggregate sources.

• We strongly support and encourage adhering to the language, intentions of, and policies 
within the San Luis Obispo County Open Space Element.

According to the COSE, The intent of the visual resource goals, policies and implementation 
strategies is to protect the visual character and identity of the county while respecting private 
property rights, in order to: 1) maintain a sense of place recognized by residents, 2) preserve 
scenic landscapes that are highly valued by residents and visitors, and 3) maintain a high 
quality visual environment that enhances tourism, real estate values and economic growth. The 
visual resources chapter guides the appropriate placement of development so that 1) the 
natural landscape continues to be the dominant view in rural parts of the county, and 2) in 
urban areas, visual character contributes to a robust sense of place.

DRC2009-00025 Oster/Las Pilitas DEIR 4.1 Aesthetics/Visual Resources Comments

Margarita Proud                                                   4.1-3



Pg. 4.1-7 - The primary visual resource considered in this analysis is the SR 58 corridor, and the 
associated views of steep hillsides covered with natural chaparral vegetation that contribute to the 
identification of this area as a suggested scenic corridor in the COSE.

Figure 4.1-2c  DEIR depiction of proposed quarry

Figure 4.1-2a  DEIR depiction of exisiting conditionsFi 4 1 2 DEIR d i i f i i i di i
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Comment - Figure 4.1-2c
• The precise location (PM) of this photo rendering is not denoted. 
• We would place it at approximately PM 4.3, just southwest of the Digger Pine Rd. juncture.  
• The camera lens and it’s lower than eye level position creates the illusion that a shoulder in the 
road exists.  The width of the shoulder at this location is equal to the width it appears to be 
tapering to (towards the vanishing point of the perspective) two tenths of a mile in the distance.
Shoulders generally do not exist along the proposed haul route.
• No background methodology or description of tools used in developing renderings is offered in 
the DEIR.
• The cumulative visual impacts of the entire operation, the double hopper gravel haulers, fuel 
trucks, equipment haulers, explosive deliveries, and other industrial vehicle activity related to
industrial operations associated with a quarry of this scale.
• Figure MP4.1-8 originates at Digger Pine Rd. (PM 4.5), about one quarter of a mile east of the 
rendering within the DEIR.  Shot from eye level, this photo and the subsequent rendering placed 
on it accurately illustrates the topography of the road and the visual impacts of the proposed 
quarry at this location.

Figure MP 4.1-8
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Comments MP 4.1-8    (pg. MP4.1-5)

• The visual impact and blight on the rural character resulting from the relentlessly constant 
presence of an average of 273 truck trips daily is equal in magnitude to the scar on the 
mountainside to which every eastbound traveler would be subject to for up to the next 58 years.
• This would be in addition to the visual impacts and blight already imposed on the region by the 
operations and traffic associated with the existing Hanson Quarry
• Blight and compromise of our rural character has not been applied to the significant visual 
impacts already identified as a result of the proposed quarry operation?

Figure 4.1-3b  DEIR depiction of proposed quarry at Phase 1B

1

2 3

4
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Comments - Figures 4.1-3b and c (Phase 1B and Phase 3B)

1. Phase 1A has the greatest visual impact.  
• The mountaintop is slowly being nibbled away at that stage. 
•  By skipping this phase, the mountaintop has disappeared without the impacts associated   

being portrayed.
2. Area of fill on entrance road is shown fully re-vegetated.  

• This will take many, many years to achieve and may never look as natural as is being 
shown here.

• The visual scars and dust associated with the entrance road will be around for a long time.
• The entrance road itself is the only paved area.

3. Area of fill on entrance road is shown fully re-vegetated.  
• This will take many, many years to achieve and will never look as natural as depicted.
• The visual scars and dust associated with the entrance road will be around for a long time. 

4. The engineered drawings depict cuts as if a bulldozer can perform surgery on the mountain.  
• The over-disturbance amounts to significantly more than predicted or this drawing 

illustrates.
• The blends into the surrounding, yet to be disturbed, areas will not be clean nor will they 

be aesthetically pleasing and have not been depicted.

Figure 4.1-3c
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• They will be around for many, many years before any re-vegetation will  provide any 
cover.  

• The impacts of this activity are of aesthetic significance as noted in the DEIR.
• The totality of the impacts of de-nuding the mountaintop introduces impacts into Section 

4.5 Biological Resources, and Section 4.15.1 Cultural Resources, that have not been 
adequately identified or addressed in the DEIR.

The Entrance Road

• The entrance road is windy and steep.  Major sections of it are at a 10 percent grade.  
• The entrance road is incapable of serving the staging function it has been assigned on pg. 2-9 of 
the DEIR;  If it is necessary for rapid delivery of aggregate in conjunction with specific contracts, 
however, there are several areas within the project site that can accommodate short-term parking 
of trucks. In the early phases in completing Phase 1A, there will be some area in the vicinity of the 
scale house where about six trucks could be parked. In addition, the paved access road within the 
project site could accommodate another 20 trucks along the entrance lane. As Phase 1A is 
completed, the flatter areas around the scale house will be larger, and more trucks could be staged 
in this area.

Figure MP4.1-9
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Figure MP4.1-11

Figure MP4.1-10
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Comments - Figure MP4.1-10 and 11

• Figure MP4.1-10 is the upper section of the entrance road from Match Line -STA. 14 + 50 to 
the scale house, and Figure MP4.1-11 is the lower section from Hwy. 58 to Match Line -STA. 14 
+ 50. 
• Multiple factors, including line of sight off Hwy. 58 and a specific location to cross the Coastal 
Branch of the California Aqueduct, constrain the entrance road placement into a less than ideal 
location.
• The accumulation of trucks caused by actively staging in the uphill inbound lane of the entry 
road brings up a number of logistical issues.

- The approximately 700’ length snakes through several 90 degree bends at steep incline. 
- Trucks cannot pass one another in the sharp turns due to the geometry of off-tracking.    
- The entrance road, as currently designed and submitted, will not accommodate 20 trucks as 
stated in the DEIR. 

• Specific and detailed descriptions (i.e., drawings), showing the location of the 20 double-
hopper gravel haulers trucks to demonstrate the carrying capacity of this staging area must be 
included in the EIR. Such drawings should consider adequate spacing for safe starting, stopping 
and movement of these 20 queued vehicles, many of them presumably loaded with “materials for 
recycling”
• Impacts associated with the deficient staging plan and steepness of the access road will affect 
trucks idling in and out of town, air quality, noise (compression/jake brakes down hillside) , and 
circulation issues.
• How will these additional impacts be accounted for?
• An additional aspect of the insufficiency of staging being overlooked is the blight on the rural 
character of Santa Margarita.   
• The applicant must clearly demonstrate its ability to operate fully within the boundaries of the 
proposed project. 
• The surrounding community should not bare the burden (i.e., trucks staging in any area other 
than the proposed project site) for inadequacies associated with a proposed project.

Additional Comments Section 4.1 

1. Although Visual Impacts on Hwy. 58 have been classified as significant, the impacts have not 
been adequately presented visually.    
2. Two perspectives are insufficient to visualize the entirety of the impacts.  

• Visual renderings reveal non-visual impacts often overlooked when expressed only in 
words.

3. Visual renderings provided in the DEIR do no include the presence of trucks as part of the 
viewshed analysis.
4. The highest elevation of the mountaintop on the proposed quarry site is over 1475’.  
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• Due to this elevation, the cut is visible from a number of other corridors not included in the 
DEIR.
• No objective evidence has been provided to demonstrate this proposed project would not be 
visible from the US 101 corridor; when in fact, our analysis suggests that it will. The EIR must 
address these inconsistencies.

Figure MP4.1-12
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Section 4.11 TRANSPORTATION AND CIRCULATION
Comments

Background Details

1. The Traffic Impact Study originally prepared by TGP Consulting Inc. (2009) was 
commissioned by the project applicant before the need for an Environmental Impact Report had 
been definitively established. 

• Early in the application process, processing the application with a Negative Declaration was 
being considered.

2. The Traffic Impact Study was completed before the scoping process took place. 
• The Planning Department had previously provided written warning to the applicant with 
specific instructions not to conduct their own studies prior to determination of EIR scope. 

3. It is unclear whether the applicant, TPG Consulting, or the Department of Planning ever 
intended the document developed to become part of an EIR.

• Consultants preparing the original applicant provided studies conducted their work under 
the direction of the applicant, not the county, as the lead agency. 

4. URS Corporation bid to prepare an EIR was done with the knowledge that applicant provided 
studies existed.

pg. 4.11-1 The proposed rock quarry would be located on the north side of SR-58, just east of the 
Salinas River approximately three miles of northeast of the Santa Margarita Community.

Comments

• As noted in Section 2.0 Project Description, the precise location of the entrance into the access 
road is important. 
• The quarry entrance as proposed is located at Post Mile (PM) 5.08 on Hwy. 58.  
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pg. 4.11-2  Table 4.11-1 lists the average daily traffic volume on the W Pozo Rd. section of the haul 
route at 11121, and the section of Hwy. 58 east of Santa Margarita as 925.2

Comments

• These are the sections of Hwy. 58 where introducing the types of vehicles associated with this 
project proposal would create significant impacts to public health and safety. 
• Currently, aside from the temporary solar construction projects, this stretch of Hwy. 58 
experiences minimal traffic from the types of vehicles the proposed project would introduce. 
• The ability of the geometric design of this portion of the haul route between the proposed site 
and Pozo Rd. to allow for the safe and orderly movement of large double gravel haulers has not 
been adequately addressed.  Additionally, problems with the structural stability of the surface and 
base have also become apparent since the temporary solar projects began and are not addressed 
at all in this DEIR. (See comments in Section 4.7 Hazards and Hazardous Materials)
• Adding the calculated average of 273 double gravel trucks per day to the existing baseline 
volume of 925 amounts to an 88.54% increase in average daily traffic volume.  (273 x 3 
(passenger car equivalent) = 819 trips).
• Assuming the baseline remains at 925, the addition of 800 double gravel truck trips per day as 
anticipated for a large project, amounts to a 259.46% increase in daily traffic volume (800 x 3 
(passenger car equivalent) = 2400 trips). 
• If the baseline numbers and generated truck trips are accepted as accurate (because the traffic 
impact study is fundamentally flawed if they are not), this is a significant increase that has not 
been adequately addressed throughout the study.  

 pg. 4.11-3   The tractor/semi trailer/full trailer hopper trucks commonly used in the aggregate 
industry (“doubles”) are capable of navigating the steep curvy portions of SR58 without 
offtracking.

Comments

• The methodology used to arrive at this conclusion has not been adequately defined in the 
DEIR.

- Provide the field data and calculations verifying this statement in technical appendices.
• A number of methods exist to accurately quantify off-tracking at any given location where the 
width of the road, the radius, and specific vehicle dimensions are known 

- See comments re: 90-degree curve at J Street discussed in more detail below.   
• Field Observation has been employed by ATE and put forth as justification for several 
conclusions presented.
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- Community members have been gathering data from “field observations” since construction 
began on the solar projects on the Carrizo.
- These observations provide data that illustrate an inability for double hopper gravel trucks 
and other large vehicles to safely navigate portions of Hwy 58. (Also see comments re: 90-
degree curve at J Street discussed in more detail below.)

• There are a number of areas, even on some of the relatively straight sections, where crests and 
dips prevent a safe line of sight.
• Figures MP4.11-2 thru 6 provide a few  examples of the many public safety concerns that have 
not been adequately addressed in the DEIR.

- Geometric justification must be developed at various PM locations prior to endorsement of 
Hwy. 58 as a suitable industrial transportation corridor. 

• The impacts to public safety are potentially significant along the entire haul route. 

pg. 4.11-3 continued  Field observation by ATE found that there are brief periods of the day when 
SR 58 traffic operations are affected by school traffic on Estrada Avenue and H Street.

Comments

• No details of what “field observation” consisted of are provided in the DEIR.
• While it’s true that the school traffic is not constant, the presence of trucks intensifies the 
potential for conflicts and needs to be adequately addressed.
• There are times throughout the entire day that traffic associated with the school is present. 
• Mitigation that eliminates this section of the road from the haul route is the only means of 
effectively mitigating this serious threat to public safety.  (refer to Additional Mitigation 
Measures to 4.11)

pg 4.11-4    Truck traffic volumes on SR 58 in the project vicinity originate primarily from local 
sources (the existing rock quarries in the area, rail associated businesses and other heavy 
commercial centers in Santa Margarita)

Comments

• “Vicinity” has not been defined in this context.  Does vicinity typically suggest nearby?
• List “heavy commercial centers” in Santa Margarita with special attention to any that travel 
sections of Hwy. 58 nearby to the location of this proposal.   
• There are no stops or depots on the rail corridor within Santa Margarita.  List “rail associated 
businesses” in Santa Margarita with special attention to any that travel sections of Hwy. 58 
nearby to the location of this proposal. 
• Is there any current truck traffic near the proposed project site related to permanent ongoing 
operations (i.e. not for irregular deliveries or construction)?
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SR 58 Curve on J Street
In the eastern corner of Santa Margarita, SR 58 makes a 90-degree turn from Estrada Avenue at J 
Street and continues towards the northeast. The addition of traffic to this segment and curve of SR 
58 from the proposed Santa Margarita Ranch Agricultural Residential Cluster Subdivision was 
identified as a significant and not mitigated impact in the EIR for that project (San Luis Obispo 
County 2008, Final Environmental Impact Report for Santa Margarita Ranch 2008: ES-32, ARCS 
Impact T-1). The Agricultural Residential Cluster Subdivision was approved in 2008, and proposed 
111 dwelling units along SR 58 southeast of Santa Margarita. Virtually all of that project traffic 
would use SR 58, and the increase of 1,154 ADT was considered a significant impact on the 
operation of traffic through the 90- degree curve on SR 58, in part because of the higher than 
average accident rate along SR 58 nearby (San Luis Obispo County 2008, Final Environmental 
Impact Report for Santa Margarita Ranch 2008:4.12-9). The Santa Margarita Ranch Final EIR 
identified mitigation measures for this impact including installing radar feedback signs and 
advisory speeds on each approach to the 90-degree curve on SR 58 near J Street (San Luis Obispo 
County, Final EIR for Santa Margarita Ranch 2008:4.12-25, and Conditions of Approval for Tract 
2586, Condition 3.1. on page 13). The original mitigation measure also included widening both 
sides of SR 58 along this segment to provide four-foot shoulders and/or bike lanes in accordance 
with County standards; but at the time the project was approved this widening requirement along 
with other improvements within the Caltrans right-of-way was determined to be infeasible (San Luis 
Obispo County, 2008, Santa Margarita Ranch CEQA Findings: page 55).

• No definition of infeasible as it applies to this mitigation measure has been provided.
• Who made the determination that  mitigation for the benefit of public safety was infeasible? 
• Is infeasible being used to pre-determine a financial evaluation for an applicant’s benefit?  Is it  
appropriate in the context of an EIR to assign consideration to the profit margin of a private 
business entity when defining mitigation to maintain public safety?
•  Given the impact was already clearly identified within an EIR for a project now approved, if a 
PCE of 3.0 or greater were applied to a reasonable worst case truck count, the J Street curve must  
be identified as a significant impact within this DEIR.

4.11.1 pg. 5    Level of Service for Roadways

Comments

• LOS is not an appropriate metric as employed, and fails to address the fundamental safety 
concerns expressed by residents in over 200 scoping letters. 
• More applicable metrics need to be applied for the conclusions to be meaningful to the specific 
problematic conditions of a rural route never suited to incur this level of truck traffic.  The 
concern of residents who actually know and use the road is that SR58 was never designed or 

DRC2009-00025 Oster/Las Pilitas DEIR 4.11 Transportation and  Circulation Comments  

Margarita Proud                                                   4.11-4



intended to serve as an industrial transportation corridor.  This seemingly obvious deficiency 
failed to be adequately addressed.
• The traffic impacts disclosed in the DEIR and Traffic Impact Study are understated by not 
using a passenger car equivalency (PCE) factor.  Application of a PCE factor for project trucks 
significantly increases traffic and elevates the significance of the associated impacts.   

pg 4.11-17 (Table 4.11-8)  Revised Project Trip Generation

Comments

• As shown in Table A (submitted as part of a peer review of the TIS by Arch Beach Consulting), 
the actual trip count with inclusion of PCE is 829.
• This table assumes that Section 2.3.3 Trip Generation and Truck Traffic (pg.2-9) is an accurate 
foundation. Much of 2.3.3 relies on unsupported underlying assumptions. 
• No evidence to support the applicant’s “belief” that there would be no net increase in truck 
traffic has been provided in support of the backhauling assumption.   
• No evidence to support the assertion that a 50 percent backhauling assumption would
constitute a “conservative or reasonable worst case assumption” has been provided.

• Provide comparison data from truck logs of other pavement recycling facilities in the region 
and elsewhere to support assumptions.

• There are a number of variables that can affect the trip count arrived at in 2.3.3 of the DEIR 
without changing the underlying assumption values of 250 days per year and 20.2 tons of 
material per truck load or the stated operating hours. 

1. 1500 tons of recycled material per day appears as a value  in 2.3.3.
• This figure does not appear in other locations within the DEIR. 
• This figure is not defined in the application for waiver to LUO 22.30.380. 
• What is the origin of this figure? 
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• Where in the project application is this figure defined? 
2. The input side of the “recycling” operation has not been adequately described, but 
assuming we accept the 75 additional truck trips per day as a “conservative” estimate, other 
factors equally affect the total. 

• Applicant has stated that winters will have long periods of inactivity due to market 
cycles associated with inclement weather. This would likely create a higher level of 
activity during favorable weather. 
• Any combination of  adjustments to the tonnage amount of broken concrete and asphalt 
hauled in, increasing the backhaul assumption, etc. would also increase the trip counts.       

3. Additional transportation impacts created by reaching storage amount and time limits for 
processed and non-processed (recycled) material at peak demand times for mined material 
have not been addressed.
4. Further adjustment of assumption values as described and otherwise would escalate the 
trip count well beyond 829.
5. An increased trip count has a global effect on the entirety of this DEIR as it affects a 
variety of key impact areas.

(pg. 2-9 Project Description) It is also possible that for specific projects,these average numbers of 
trips per day may be exceeded for short periods.  Up to 800 truck trips per day may be anticipated 
for a large project.

Comments

• This scenario would create 293% more truck trips than using the figure of 273 arrived at in 
2.3.3.  The cumulative level of increase in impact significance would likely be much greater than 
that.
• If 800 truck trips is being presented as a worst case scenario, why is an average being used for 
the purpose of evaluating impacts?
• Practical mitigation solutions include making the necessary improvements to the existing 
highway in order for it to function properly or developing an alternative haul route utilizing 
privately built and maintained roads.
• Associated factors being overlooked within this DEIR are impacts upon rural character all these 
trucks introduce and the impacts that passenger vehicles create by taking alternative routes to 
avoid being behind trucks.  H and I Streets are obvious short-cuts that would increase traffic 
impacts within residential settings.

pg. 4.11-22  SR 58 Curve on J Street:
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The issue of truck traffic from the proposed Oster/Las Pilitas Quarry, and its potential effect on 
the SR 58 and other roadways, was considered by reviewing agencies during the scoping period 
for this EIR and during preparation of the EIR itself.  Although residents and others have raised a 
concern about the safe operation of trucks through the 90-degree curve, for several reasons the 
quarry related truck traffic represents a less than significant effect relative to traffic operations at 
this curve location. For these reasons (1-4 below), the effect of the project related truck traffic on 
the safe highway operations at the 90-degree curve are considered less than a significant impact:

1. The radius of curvature for the roadway at this location is adequate to accommodate large
trucks within the travelled lanes, with possible use of the paved shoulder by some trucks,
without “offtracking” outside of the travelled lanes (see Figure 4.11-5).

Comments

• Off-tracking is defined as the difference in the paths of the inside front wheel and of the inside 
rear wheel as a vehicle or combination negotiates a curve.  Another commonly used definition is 
the difference in the paths of the centerline of the front and rear axles.  
• Caltrans provides a similar definition; “off-tracking is the tendency for rear tires to follow a 
shorter path than the front tires when turning”.  Or further explained, when a tractor trailer (or 
any vehicle with a trailer) turns, the tires of the trailer do not follow the same course as the tires 
on the truck, but instead follow the turn radius of the truck (power unit). 
• The “tendency” is clearly a well studied and defined geometric relationship that is possible to 
predict with accuracy.  

• No clear definition or calculations quantifying the extent of off-tracking at various PM 
locations along the currently proposed haul route have been provided in the DEIR.
• Calculations at numerous problematic locations need to occur and be part of the EIR.

Figure MP 4.11-7
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Calculations and methodology utilized  to arrive at “the radius of curvature for the roadway at 
this location is adequate to accommodate large trucks within the travelled lanes” has not been 
defined:

•Without the results of some combination of off-tracking equations, development of a scale 
model, field observation, algorithmic computer simulation, etc., the conclusion as presented is 
inadequate.
• For turns of 120 degrees or less, the clean geometric relationships that exist make it possible to 
readily quantify off-tracking.  The Western Highway Institute (WHI) off-tracking formula3 and 
others provide relatively straightforward methodology.  
• Applying more than one method of analysis has the most likelihood of accurately predicting 
reasonably foreseeable events.  Of the alternatives, field observation is probably the easiest to 
pair with geometric equation.
• As noted, many in the community have valuable field data (video and photographs)4

documenting an ongoing “field observation” that has been occurring daily since construction 
began on the solar projects on the Carrizo.
• Data gathered by residents is an essential feature of CEQA.  In fact, the California Supreme 
Court5 has stated that members of the public hold a “privileged position” in the process and often 
are able to compile much more thorough information than what limited time and local 
knowledge allows outside consultants.
• Although the large truck traffic volumes are far less for the solar projects6,  Figures MP4.1-10 
thru 13 provide a few examples of what residents are currently experiencing at J Street.
• Figure 4.11-5 as presented provides no mathematical justification for the projected lines 
drawn.

• It does serve to illustrate how out of scale and poorly designed events associated with this 
project proposal are within the context of a neighborhood and the rural character preferred by 
residents and communicated within the Santa Margarita Design Plan (refer to 4.14 Land 
Use).

• The treatment given to this core safety issue fails to adequately address the long term level of 
impacts that would be introduced by approval of this project as proposed.  The community finds 
this unacceptable.
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The geometry of off-tracking dictates the path a truck and trailer 
combination will follow, is predictable, and is physically pre-determined.  

Definition of Off-tracking
Figure MP 4.11- 8

Figure MP 4.11-9  PM 1.9
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• Figure MP 4.11-10 thru13 clearly illustrate geometric relationships that are predictable.
• Driving skills do not overcome geometric constraints. 

• Figures MP 4.11-10 and 11 are nearly identical units driven by separate drivers (from separate 
trucking companies) that follow a nearly identical path of travel.
• Although 10 and 11, are the types of equipment haulers we’ve been seeing frequently 
associated with the solar projects, they appear to track very similarly to the double gravel trucks 
that would be generated by this proposal.
• The photos were taken over a two year period and were made possible because of the solar 
projects occurring on the Carrizo. 
• Random study over a long period of time by individuals without financial interest in the 
outcome should be considered reliable and useful field observation.
• It should also be noted that the solar projects are not generating anywhere near the volume of 
truck traffic on the section of Hwy. 58 this project proposes to.  
• What were relatively infrequent events during field observation associated with a temporary 
construction project would be happening every couple of minutes for the next 28-58 years.

 2. The truck traffic volume from the proposed quarry would contribute approximately 38
peak hour truck trips.

Comments

• At an average rate of one truck every 1.57 minutes, it is reasonably foreseeable that multiple 
trucks will often be running end to end through the J-Street curve during peak hour and 
otherwise.
• Trucks passing through the curve simultaneously in opposing directions during peak hour (east 
and westbound) is also reasonably foreseeable during peak hour and otherwise. 
• Figures MP4.11-14 thru 16 illustrate multiple gravel trucks running in succession to 
temporarily serve the solar construction projects.
• The far lower truck count to the solar plants and the far greater distance (elapsed time of trip 
cycle) further support the likelihood that this event will frequently occur at peak hour and 
otherwise as a direct result of this project proposal. 
• Potential for accidents and fatalities not occurring  at peak times has not been given adequate 
consideration.
• Consideration of reasonably foreseeable events is not adequately considered, nor is the weight 
proportionately allocated to each of these events disclosed in arriving at the conclusion that a less 
than significant impact to the safety of nearby residents, pedestrians, bicyclists, or the motoring 
public exists.
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3. Truck traffic is generally slower than the passenger vehicles from residential uses.

Comments

• Slower traffic ahead increases congestion.  
• Passenger vehicles will re-route through the residential neighborhoods existing on H and I 
Streets due to this event. 
• The impacts associated with this event have not been adequately considered or analyzed.
• This impact needs to be addressed in detail in the Traffic Control Management Plan.  H and I 
Streets will need to be declared off-limits to trucks and the measures to achieve this must be 
effective and enforceable.    

4. Truck drivers have an elevated driving position providing better forward vision when
compared to most passenger vehicles.

Comments

• Better forward vision associated with an “elevated driving position” could be an advantage 
under certain circumstances.
• Introduction as further justification for the conclusion presented for the J-Street curve is oddly 
placed and lacks relevance.
• Evaluation within the context of the geometry of that passage would be necessary in order to 
begin to determine whether an elevated driving position offsets the public safety concerns being 
expressed.
• What values for the relationship between the proportional difference in a driver’s elevation and 
any increase in visibility, the stopping distance of a 72’ long, 80,000 lb. gravel truck relative to 
that of a passenger vehicle, etc. have been used?

pg. 4.11-23 Access, Parking, and Internal Traffic  Under normal operations, no more than a few 
trucks are expected at the quarry site at any one time. Intersection analysis indicates that under 
both existing and future conditions, the proposed driveway access on SR 58 will function 
adequately without additional highway widening, dedicated turn lanes, or other improvements.

Emergency service in the area is provided by Cal Fire from the Parkhill Road station, which is about 
1.5 miles east of the project site. The proposed access drive would provide a paved road with two 
12-foot travel lanes suitable for use by emergency vehicles if necessary. It would not alter or 
interfere with access to the existing residences and ranch structures elsewhere on the property. 
Thus, the project effects relative to emergency access would not be significant.

DRC2009-00025 Oster/Las Pilitas DEIR 4.11 Transportation and  Circulation Comments  

Margarita Proud                                                   4.11-11



Specific construction projects or contracts may require larger volumes of aggregate material in 
shorter times, and these occurrences may lead to a larger number of trucks at the site 
simultaneously. The particular concern in this regard is the queuing or parking of trucks in nearby 
areas prior to the quarry opening in the mornings, or if sufficient parking is not available on-site. In 
addition to designated employee parking, the project design shows sufficient flat area in the vicinity 
of the scale house and office for parking six large aggregate trucks, without interfering with the 
loop road through the processing and stockpile area where trucks would be loaded. If trucks were 
also to be lined up on the paved access road, another 20 trucks could be accommodated. Thus, 
the issue related to off-site parking would be associated with early morning truck arrivals prior to 
the quarry opening. Potential disturbances to residential neighborhoods from off-site truck 
parking could occur if trucks arrive before the quarry opens, but it can be minimized through 
appropriate scheduling and operational controls at the quarry. The quarry operator can identify 
suitable off-site parking areas, or exclusion areas where parking of heavy trucks should not occur, 
and provide this information to all truck drivers dealing with the quarry. Such a procedure should 
also include publicizing the information to the community and providing communication points to 
receive complaints in response to illegal truck parking.

Comments

• No evidence to support the statement that no more than a few trucks are expected at the quarry 
site at any one time is provided. 

• Observation of operations at the nearby Santa Margarita and Rocky Canyon Quarries 
indicate that trucks back up many more than a few at a time routinely. 
• What measures will be in place to ensure that queuing of trucks would not occur in a similar 
manner to what is routinely observed at other local quarries?

• Early in the project, left-turn channelization (left-turn lane) was present at the entrance into the 
project.

• What happened to this critical safety feature?
• Was Caltrans included during preparation of the DEIR on this critical public safety feature 
of the project?

• Entrance Road as designed does not adequately accommodate staging (refer to the Engineered 
Drawings 08-23, sheets 2 & 3 of 20, Appendix B, and reproduced in Section 4.1 (Aesthetics/
Visual Resources).

• Physical constraints make it not possible to stage anywhere near 20 trucks along this access 
road.
• This is before discussion of what constitutes a reasonably foreseeable need for staging. 
• The other two existing local quarries have much greater ability to stage internally within 
their operations, but even so, we see staging occurring wherever space exists.
• Access for emergency vehicles is at odds with fouling the inbound lane with trucks awaiting 
entry into the loading and scale area. (4.7 Hazards)

• What mitigation is being proposed to address delayed emergency response in this 
scenario?

Where exactly will trucks be staged?  An answer to this question must be provided in the EIR. 
The impacts associated with the insufficient staging currently identified need to be quantified and 
mitigated.
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• Not identifying staging at this time in the process amounts to project segmenting and is not
acceptable because it avoids the CEQA public review process.    

Figure MP 4.11-17
                Rocky Canyon trucks staged in a county park nearby to the quarry

Figure MP 4.11-18
                      Truck staged @ PM 3.2 turnout waiting for others in fleet 
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pg. 4.11-25 The project is about one-half mile from the existing Hanson Santa Margarita Quarry. 
Both quarries are within the EX1 Extractive Resource Combining Designation, as shown on Figure 
3-1. In this region, the EX1 Combining Designation is placed over the La Panza Granitics, a large 
area that is classified as MRZ-2 by the California State Geological Survey (1989:9). Since this 
Combining Designation is specifically intended to preserve mineral resources and protect mineral 
extraction, it is reasonable to expect that future quarries will be approved and constructed in this 
area.

Comments

• The existence of the Hanson Santa Margarita Quarry comes with existing impacts that 
community members are aware of and that must be incorporated into all baseline data for 
evaluating the impacts of this proposal.
• The EX1 Extractive Resource Combining Designation is discussed in Section 4.11 as it has 
been in numerous other sections of this DEIR.
• Combining designations are applied in addition to other requirements within a particular land 
use category.7

• The relevance of the EX1 Extractive Resource Combining Designation to the Transportation 
and Circulation Section and other areas of the DEIR is not clear.  
• As noted in Section 2.0 and other Comment Sections, the EX1 Combining Designation should 
be removed from any and all further discussions, descriptions, and related EIR materials.

• The existence of the Hanson Santa Margarita Quarry and it’s current application for expansion 
remove the need for additional aggregate supply in this area for some time to come. 
• Removing aggregate from the location being proposed by Las Pilitas Resources will only be 
made possible in the future by introduction of a suitable industrial transportation corridor. 
• The purpose of an EIR is not to predict the future, but to evaluate the impacts of what is being 
proposed and measure them cumulatively with existing and approved projects.

Additions/Revisions to Mitigation Measures for 4.11

MM Traffic-1a for Impact Traffic-1a
• No methodology for determining the applicant’s fair share of the cost of these 
improvements has been provided.  No definition of a “suitable financial guarantee”  has been 
provided.
• Have the necessary additional factors for heavy large trucks been applied?
• Has the more than 5000 times of additional road wear a gravel truck exerts been factored 
in?
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MM Traffic-1b for Impact Traffic-1b
• This MM will need to be re-visited when the appropriate vehicle count is determined and 
inserted into the methodology utilized to arrive at the original conclusion.

MM Traffic-2a for Impact Traffic-2a
• This MM will need to be re-visited when the appropriate vehicle count is determined and 
inserted into the methodology utilized to arrive at the original conclusion. 
• An applicant proposed MM of avoiding school times creates the need to evaluate the 
additional traffic created at other times by doing so.  Also, the elementary school is only one 
component of the activities that take place on weekdays.
• Appropriate mitigation is an alternative haul route that does not pass the elementary school.
• If for any reason, the proposed haul route is maintained, the applicant must install a 
pedestrian bridge at the Elementary School Crossing.
• It is unacceptable to the community for safety to not be the over-riding consideration. 

MM Traffic-2b for Impact Traffic-2b
• This MM must be funded before issuance of any use permits. 
• This MM will need to be re-visited when the appropriate vehicle count is determined and 
inserted into the methodology utilized to arrive at the original conclusion.
• Additional features of the Margarita Design Plan should be implemented as the need for 
traffic slowing and calming measures increases with an accurate trip count.       

MM Traffic-3a for Impact Traffic-3a
• The MM at the access shall include a left-turn lane (left-turn channelization).  The impacts 
at this location were considered significant by Caltrans.

MM Traffic-3b for Impact Traffic-3b

• Sufficient evidence that Internal Traffic and Parking exists has not been provided.  (For a 
detailed graphic representation of the proposed access road , refer to Section 4.1 Aesthetics 
and Visual Resources)
• The impacts associated with staging are significant and are not confined to only early 
mornings.  When a project is underway, the same trucks will come and go all day as many 
times as the job requires.  The inability of the site to safely accommodate that level of  
activity will be present at all times of the day.  Jobs being nearby (local) magnifies the 
problem due to reduced length of time for trip cycles.
• MM Traffic-3b is completely inadequate on several levels even should the erroneous 
assumption that 20 trucks can accumulate on the access road is accepted. 
• Mitigation must be effective and enforceable, therefore independent monitoring shall be 
required.

DRC2009-00025 Oster/Las Pilitas DEIR 4.11 Transportation and  Circulation Comments  

Margarita Proud                                                   4.11-15



• The Traffic Control Management Plan must be defined and included in the DEIR.  
Developing it at a time after public comment period has expired is not acceptable and will 
not conform to CEQA guidelines.  
• The Planning Dept. has no special capability in either traffic control management or 
validation of controls, but cannot escape it’s responsibility for ensuring adequacy of the 
Traffic Control Management Plan program.  Any TCMP shall be managed by an independent 
consulting firm.
• The public must also be informed of what the mitigations are and for how long they will be 
maintained and by whom they will be enforced.

MM Traffic-4 for Impact Traffic-4

• The applicant’s “fair share” for these improvements seems drastically low for the severity 
of the impacts being created.
• How was the applicant’s fair share determined?
• Because of the similarity of  impacts, we recommend that the DEIR be revised to 
incorporate similar impact and MM statements as found within the EIR for the SMR 
Agriculture Residential Cluster Subdivision.

MM’s not listed

• A maximum number of daily truck trips entering and exiting the project site.   
• Alternative haul route not utilizing any portion of Hwy. 58.  (Figure MP 6.0-1, Section 6.0 
Comments,  provides one such example)
• No jake (compression) brakes along any portion of the haul route or along project entrance/
access road. 

Additional Comments - Section 4.11 

1. Hwy. 58 is a popular route for bicyclists, yet the DEIR fails to address the significant impacts 
to the safety of cyclists that would be introduced.

2. Hwy. 58 is a popular route for motorcyclists yet the DEIR fails to address the significant 
impacts to the safety of motorcylists that would be introduced. 

3. Hwy. 58 was never designed or intended to function as a de-facto industrial transportation 
corridor.  
• We cannot support the use of Hwy. 58  as a transportation corridor for this proposed 
operation.
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4. There needs to be a left-turn lane into the project entrance traveling east as travelers come off 
the bridge.
• Caltrans did not respond to the NOP, and does not appear to have offered adequate input at 
the administrative phase of the DEIR document.

5. There needs to be an extended exit lane out of the project entrance westbound.  
6. The westbound line of sight from PM6 to PM5 needs further evaluation with verified field 

dimensions.  From Parkhill Rd., there is a dip in the road that prolongs the inability to see 
oncoming traffic around the blind corner.  

7. Level of Service (LOS) is not an appropriate metric capable of quantifying the impacts to 
public safety on a rural haul route (with a Ca. Yellow Advisory already in place) that passes a 
school, a park, a railroad crossing, pedestrians, and bicyclists.

8. The DEIR and Traffic Impact Study failed to adequately address potential impacts and needed 
mitigation measures at the at-grade railroad crossing at El Camino Real/Estrada Avenue.  The 
EIR for the SMR Ag Cluster found significant impacts and provided appropriate mitigation.

9. No consideration has been given to the operating value of Structure 49 0237 (Salinas River 
Bridge).  (Refer to the specifications in Section 4.7 Hazards and Hazardous Materials)   

Misc. Field Observations pgs. 18 - 24
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Figure MP4.11-2   Eastbound PM2.15

Figure MP4.11-3  Westbound PM 3.5
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Figure MP4.11-4 Eastbound travel @ PM 4.4 (view from east side of blind 

Figure MP4.11-5 Westbound travel @ PM 4.4 (view from east side of blind curve)
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Figure MP4.11-6  Westbound travel @ PM 4.4
(viewed from west side of blind curve)
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J Street

Westbound at J Street, the power unit is over the centerline while the trailer is all the way into the 
shoulder.  Different day, different truck, different driver, almost identical outcome.      

Figure MP 4.11-10

Figure MP 4.11-11
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Figure MP 4.11-12

Figure MP 4.11-13
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Figure MP4.11-14  PM3.65

Figure MP4.11-15 PM3.4
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Figure MP4.11-16
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Section 4.13 WATER QUALITY 
Comments

Background

• The original application included the intent to mine high quality aggregate to be washed and 
sorted for use in the manufacturing of portland cement concrete (PCC), a concrete and
asphalt recycling facility, and hot-mix asphalt concrete manufacturing. 
• Hot-mix asphalt manufacturing was removed from the current application for CUP/
Reclamation Plan after a Land Use Ordinance (LUO) Interpretation Hearing determined that 
asphalt manufacturing was not an allowable use within the Rural Lands land use category unless 
the raw materials originated on-site.
• The revised project description outlined in the DEIR reflects those original project objectives: 
2.2 PROJECT OBJECTIVES
Section 1.3 of this EIR presents a more detailed discussion of the project objectives along with an 
introductory background discussion of the aggregate industry and how the project relates to the 
identified objectives. As a brief summary of that discussion, the objectives are presented in the 
following points:
A. Develop significant mineral deposits in a manner that protects sensitive natural resources and 
existing adjacent uses, and is consistent with other County general plan goals and policies.
B. Protect significant mineral resources from land uses that threaten their availability for future 
mining.
C. Develop known concrete-grade aggregate reserves in the local production-consumption region 
in accordance with previous planning and coordination with the California Department of Water 
Resources, state policy, the County EX1 Combining Designation, and applicable regulations.
D. Provide an additional source of aggregate material in the local production-consumption region, 
with a permitted production of up to 500,000 tons/year for approximately 30 years, consistent 
with state policy, the County EX1 Combining Designation and applicable regulations, and in a 
manner that supports independent contractor and other local use groups.
E. Contribute towards increased recycling of construction and demolition debris to help achieve an 
overall goal of 75 percent recycling for this type of waste material.
F. Locate a concrete-grade aggregate quarry as near as practicable to use areas in the San Luis 

Obispo-Santa Barbara Production-Consumption region, and with minimal reliance on local 
streets to gain highway and freeway access.

Deposits that meet the specifications for concrete aggregate (also known as Portland 
Cement Concrete, or PCC aggregate) are among the scarcest and most valuable 
construction aggregate resources.  Construction aggregate includes materials that meet 
specifications for concrete aggregate, but also includes lower grade materials that are used 
in products such as base, sub-base, and fill.   (Source: Ca. Dept. of Conservation Special Report 215)
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Section 2.0 Project Description      2.3.5    Water Consumption and Wastewater

Due to the type of rock product proposed, and the nature of the granitic material to be mined, the 
applicant is not proposing to wash any of the material that is processed. The primary use of water 
by the project will be for dust control.

Comments

• Not washing any of the material being processed is not aligned with the project objectives and 
conflicts with the intent to produce product suitable for use in PCC (Portland Cement Concrete) 
grade aggregate.
• More information is required regarding the types of products and specifications of what is 
being processed from the asphalt and concrete debris being imported onto the site.  Superpave 
and other specialty products require washing the ingredients.
•  A consumption value for these additional operations has not been established.
• The concern is that water consumption will have no limits upon issuance of a use permit. We 
support additional mitigation measures that meter water usage at proposed quarry and monitor 
neighboring wells.

pg. 2-9  Exposed granitic surfaces in the quarry would not generate much dust, but stockpiled 
soils and the action of mining equipment on quarry roads will require periodic watering to 
control dust. On a regular basis during dry weather, the water use for dust control will amount to 
about 4,000 gallons per day. The need for dust control will be minimized through paving the 
entire access road length within the property, up to and around the scale house. 

Comments

• No source or data to support exposed granitic surfaces in the quarry would not generate much 
dust has been identified or provided.
• Where does the 4000 gallon per day estimate originate?  
• How have assumptions for amount of dust generated from quarry operations been arrived at? 
• Has data gathered from other operative quarries been incorporated into these assumptions?
• Refer to comments in Sections 4.3 Air Quality 

Pg. 2-10  The use of dust control additives approved by the County Air Pollution Control District 
will help to minimize the volume of water necessary for this purpose in other areas. An existing 
well on the property near the Salinas River will supply water for dust control.

Comments

• No description or specifications for dust control additives has been provided.
• Surface runoff carrying suppressants is not adequately addressed.  
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• Potential for contamination of water supply through introduction of suppressants has not been 
adequately addressed.

pg. 4.13-3 Agriculture has been the dominant land use in the upper Salinas watershed. For the 
most part, the agricultural uses include grazing and pasture land on relatively flat areas such as the 
southern portion of the Oster property.

Comments

• No verifiable evidence for this description has been provided.
• The grazing and pasture area referenced does not consist of more than a few acres and is the 
only potential irrigated ag use on the Oster parcel.  It is in full public view along Hwy. 58 and 
nearby neighbors surrounding this area are not able to recall any time in the past when any 
substantial irrigated use took place. 
• What is the origin of the information contained in this description?
• The project proposal is for a quarry on parcels within the Rural Lands land use category.  
Mining and quarrying would not be considered an ag use.
• Is their a purpose for outlining  “beneficial uses” that mining and quarrying are not included 
among?  Is there purpose for outlining an ag use that never appears to have existed?

pg. 4.13-3   Table 4.13-2 Summary of CCamp Data for Site
Since the proposed quarry site near the Salinas River is located several more miles upstream from 
the sampled point, and in an area that is more rural and less developed, it is reasonable to assume 
that the surface water quality in the river near the project site is better than that shown above.

Comments

• No data has been provided to support this assumption.
• Monitoring must occur at the specific location where conclusions are drawn to be useful. 

pg. 4.13-4    Current Water Use and Supply
Project Site. The existing water uses on the property support two residences and some agricultural 
use – typically watering for up to 30-40 cattle, and a small orchard and garden and landscaping at 
the main house. Estimated water consumption for recent years (when there has been no extensive 
irrigation of corn or other field crops) is between 1.5 and 1.7 acre feet per year (afy), so a figure of 
two afy is assumed in this discussion.

Comments
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• As stated above, there is not local knowledge of field crops ever occurring on this parcel nor 
has any data that supports that claim been provided.
• If we accept 1.7 afy  as an accurate estimate of current domestic use, the extremely low 
consumption value (compared to other quarries) being put forth in 4.13.6 of 5 afy still represents 
a nearly 294% increase in water consumption.

pg. 4.13-6        4.13.3 Regulatory Setting
The Federal Clean Water Act of 1972, and subsequent amendments, forms the overall structure for 
maintaining surface water quality in the country. The act prohibits point source discharges to 
surface waters unless a permit under the National Pollutant Discharge Elimination System (NPDES) 
is obtained from the U.S. EPA. For waters affected by broader pollutant issues, the CWA requires 
the identification of impaired water bodies, in which pollutant concentrations will adversely 
affect beneficial uses of the water. For these water bodies, Total Maximum Daily Loads (TMDL) for 
pollutants from natural and man-made sources must be specified and implemented through 
management practices and permit procedures.

Comments

• Overlooked has been the WAIVER for the hauling in and crushing of Concrete and Asphalt 
debris, being referred to as “recycling”.

1. Applicant is asking for a waiver to LUO 22.30.380 in order to allow concrete and asphalt 
recycling within the Rural Lands category on a site which does not meet the current 
ordinance requirements for such activity. Aside from not conforming to the LUO, this 
component of the project introduces significant adverse impacts on the riparian flow of the 
Salinas River.

a) The millings and residue from concrete and asphalt recycling should be considered 
hazardous waste and disposed of in an approved disposal site.
b) Recycling may not best describe the process, but in the way the term is being used, the 
process consists of crushing and resizing of the product. The residual material from the 
asphalt and concrete crushing operation will result in dust and small particulate matter.
c) Asphalt millings in particular, as well as exhaust particles, tire wear residue, and motor 
oil (contaminates associated with recycled concrete and asphalt), contain increased 
concentrations of polycyclic aromatic hydrocarbons (PHAs) which are targeted as 
pollutants by the EPA.
d) These residual materials have the potential to migrate through the actions of wind, 
water, and physical displacement to contaminate surrounding soils and surface water 
sediments.
e) Any handling or processing of concrete and/or asphalt demolition debris on this 
property should be prohibited.

2. The amount of broken concrete and asphalt material being permitted for intake has not 
been adequately defined in the application.
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3. The amount of material from the “recycling” processing facility to be shipped out is 
described as some portion of the total 500,000 ton annual output.  No breakdown of projected 
percentages for mined aggregate vs. imported concrete and asphalt for re-processing has been 
provided in the DEIR.  Project Objective (E) suggests that the input side for imported 
material may be far greater than is currently being disclosed.
4. It is reasonably foreseeable that the specifications for some of the products that the 
“recycled” offerings of Las Pilitas Resources, LLC, would find a market for would require 
washing.  Superpave as specified by Caltrans is one such product among other possible 
options.
5. No assumption values for water use associated with the “recycling” facility being proposed 
through a waiver to the Land Use Ordinance have been included in this DEIR.  This 
represents a significant oversight.

pg. 4.13-11      Increased Use of Surface Water
This issue relates to criteria “d” and “e” above dealing with changing the quality or movement of 
surface or groundwater, and affecting other water suppliers. As presented in the Water Supply 
Assessment for the project (see Appendix F) the proposed quarry will use about 4,000 gallons of 
water per day for dust control, about 500 gallons per day for domestic purposes, and up to 1,000 
gallons per day for irrigating revegetation as part of the mine reclamation, for a total of 5,500 
gallons per day. This total is about 5 afy. Water for the quarry use would be drawn from a shallow 
well about 80 feet from the Salinas River in the ranch compound of the property owner, identified 
as “Well A.” A pumping test on Well A demonstrated its ability to provide a minimum of 25 gallons 
per minute, which is more than sufficient for the proposed use. The water drawn from the well is 
part of the subsurface flow in the Salinas River and is part of the riparian rights water that has been 
used on the property for many years. Combined with the existing recent uses by the two residences 
and ranch activities on the property (approximately 2 afy), the estimated total water use on the 
property would be approximately 7 afy. Thus, the quarry project would more than triple the current 
water use on the property. This amount is lower than the water used in previous agricultural 
activities on the property, and much lower than the potential use indicated in the Statements of 
Diversion and Use (over 94 afy). The total projected water use with the quarry project and current 
uses (7 afy) is very much lower than the lowest base flows maintained in the Salinas River near the 
project vicinity (about 800 afy).

Comments

• The water supply assessment is inadequate and fails to adequately address the following 
pertinent information:

1. Well depth
2. Date of pump test (time of year)
3. Pump volumes
4. Pump rates
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• The reported four hour pump test is not adequate to demonstrate reliable production.

Water Consumption values
• When water use was scrutinized at the scoping and other early public meetings, applicant 
claimed consumption amounts stated were just a worst case scenario and could easily be reduced 
by using chemical dust suppressants, conservation, and by eliminating any washing of aggregate.
• These claims have now been incorporated into 4.13.6, the Water Supply Assessment, and the 
revised project description in the DEIR.
• We have concerns that reducing water consumption estimates to unrealistically low levels 
undermines meaningful environmental review.
• Our early research indicated that the initial estimate of 20,000 gallons a day (for dust control)1 
was low when compared to similar quarry operations already occurring or being proposed.
• Currently, the initially very low “worst case” projection has been further reduced to 4,000 
gallons daily for dust control and the applicant is not proposing to wash any of the material that 
is being processed.  What is the origin of this assumption value?
• Any washing of aggregate and the additional needs of a concrete and asphalt crushing facility 
being sought through a waiver to LUO 22.30.380 would significantly add to assumption values.

Washing of aggregate
• Other quarries do not produce PCC grade aggregate without washing the product and it is 
doubtful that an economically viable high grade aggregate could be produced without inclusion 
of such a process.
• Upon review of Hydrology within several attached Environmental Impact Reports for similar 
aggregate quarry proposals, it becomes clear that aggregate washing is typical (therefore, 
reasonably foreseeable), uses water, and needs to be quantified before meaningful input on 
associated impacts can be developed. 
• At a minimum, a requirement of the Conditional Use Permit for this project should be metering 
and monitoring of water consumption to prevent foreseeable impacts on the riparian flow of the 
Salinas River in the future. 
• Additionally, if product is to be washed off-site, the location and details of those activities will 
need to be disclosed as part of the environmental review process in order to avoid “piece-
mealing”under CEQA guidelines.

• The following EIRs were examined for comparison:
a) The Hanson Quarry Expansion Hydrological Report  (DRC2011-00098) is of considerable 
interest because it is based on actual water use by an operative aggregate quarry located 
nearby to the Oster/Las Pilitas proposal on Santa Margarita Ranch and that the Oster/Las 
Pilitas applicants have publicly stated they will compete against. The Santa Margarita Quarry  
(SMQ owned by Hanson) produces 700,000 annual tons and diversion of 300 acre feet of 
water per year.
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b) The Liberty Quarry proposal was ten times the size of this proposal. While it’s possible 
that actual usage may have been underestimated in the attached EIR, the Water Usage and 
Demand Study in that document estimated water use at 360 acre feet per year.
c) Jesse Morrow Mountain in Fresno county proposes to extract 1.5 million tons/yr, 3 times 
that of the Oster/Las Pilitas proposal. The anticipated water use identified in the attached EIR 
for aggregate washing alone is 145 acre/feet/year.
d)The Roblar Road Quarry in Sonoma county proposes to extract 500,000 tons/yr, an amount 
equal to the Oster/Las Pilitas proposal. In the attached EIR, total estimated annual demand is 
8,881,965 gallons (divide by 325,851 gallons per acre foot = 27.26 acre/feet/yr)

* While each project obviously has specific circumstances that determine actual water usage, it 
becomes evident that hard rock quarry operations all use significantly greater amounts than this 
proposal is estimating.
* The applicants have stated providing competition to the Santa Margarita Quarry provides 

ample confirmation that producing products that meet similar specifications (washed) is indeed 
reasonably foreseeable, and in fact should be assumed in the criteria for determining the worst 
case scenario for water consumption assumption values.

pg. 4.13-12   Cumulative Effects 
The base flows in the Salinas River result from rainfall and runoff in its watershed upstream
from the project site and from periodic releases that are mandated by the SWRCB permit for
the Santa Margarita Reservoir. These releases are designed to ensure the protection of all
downstream surface and shallow subsurface water uses that existed prior to construction of
the dam and reservoir in the 1940s. The project will not significantly affect flows in the river,
and will not contribute a substantial fraction towards cumulative use of water from the
Salinas River. The Hanson Santa Margarita Quarry also uses water from surface and
underflow in the Salinas River.

Comments

• DEIR fails to adequately document daily, weekly and monthly river flows .
- This is pertinent information if the project water source is the Salinas River

• DEIR fails to provide Salinas River Dam release documentation.
- This is pertinent information if the project water source is the Salinas River

• DEIR fails to consider performance of similar wells on neighboring parcels. 
• The DEIR fails to provide adequate documentation that the potential cumulative impacts 
related to Water Quality and Supply are less than significant.  
• There is no documentation that the water source for the identified well for the project is 
provided by the Salinas River.  
• There is no documentation to support that the water supply is reliable.
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Appendix F – Water Supply Assessment
pg. F-6  With respect to water quantity, no shortages are known for the project vicinity and areas 
downstream, until those noted for the Paso Robles groundwater basin. Upstream from the Project 
Site, in the Moreno Creek drainage along Parkhill Road, the County has noted that the water 
supply is limited and represents a constraint to future development in that area (SLO County 
2003:3-1).

Comments
• This statement is incorrect.
• Similar wells along the Salinas River on adjoining parcels experience water shortage issues, 
especially during low rainfall years. 
• No attempt was made to contact the neighboring parcel owner with the well in closest 
proximity to the proposed project well.
• It appears that the project well is a shallow well similar to others in the vicinity. 

- No documentation of depth or supply source is provided in the DEIR
• Shallow wells are the first to have problems in dry years.
• The project will require the most water during the times that well performance is in decline.

Additional Comments Section 4.13 

• The project objectives to produce “concrete grade” aggregate do not align with stated water 
consumption.  This raises concerns that a good faith effort has not been made by the project 
applicant to provide full disclosure of intended operational details. 
• It is extremely important to review the project objectives in order to gain perspective on 
reasonably foreseeable events. 
• Early in the environmental review process provides the best opportunity to question the origin 
and accuracy of assumption values provided for study.
• No MM WQ-3 for Impact WQ-3 exists.  The impact being mitigated for, increased use of 
surface water, must be accurately described and appropriately mitigated for.   
• No assumption values for water use associated with the “recycling” facility being proposed 
through a waiver to the Land Use Ordinance have been included in this DEIR.  This represents a 
significant oversight.
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Section 4.14 Land Use
Comments

4.14.1 Introduction and Existing Conditions 

pg. 4.14-1 - The Initial Study for this project (contained in Appendix A) included a preliminary 
determination that the proposed quarry would be consistent with all applicable plans, policies, and 
regulations, and that it would be compatible with surrounding land uses. That preliminary 
conclusion was based on the review of environmental issues and on the input received from other 
County departments and other agencies contacted through referrals during preparation of the 
Initial Study. Since then, completion of the analyses of environmental issues described in the 
preceding sections has identified several effects that are considered significant impacts that relate 
to the issue of land use compatibility. These include aesthetics and visual resources, noise, and 
cumulative traffic effects through the Santa Margarita community.

The quarry site is located less than one half mile east of the Salinas River. Moreno Creek is south of 
the site on the opposite side of SR 58; Moreno Creek connects to the Salinas River southwest of 
the site. The proposed quarry site is largely surrounded by undeveloped vacant land and some 
scattered large lot residential parcels, with the Hanson Aggregate granite quarry located less than 
one-half mile northwest of the site and scatter rural residential development to the south and 
southeast of the project site.

Comments

• Because impacts only occur in the presence of receptors, existing land uses are at the core of 
determining the severity in all impact areas. 
• Considering it’s fundamental role as the foundation for all planning decisions. Land Use and 
associated compatibility issues have received less than sufficient attention in the DEIR.  
• It is imperative to begin any analysis of land use compatibility with accurate and descriptive 
mapping of the area, with particular emphasis on existing land uses.
• The Initial Study contained selective mapping submitted by the applicant and a variety of errors 
in it’s description of the area and surroundings. 
• Original project mapping omits Parkhill Road, the Salinas River, Salinas River Bridge 
(Structure 49 0237) and Digger Pine Road. 
• The foundation for conclusions that follow “the proposed quarry site is largely surrounded by 
undeveloped vacant land and some scattered large lot residential parcels” has not been 
sufficiently verified through mapping.  
• Insufficiently validated presumptions have been carried forward into other areas of the EIR.
• Figure 4.14-1(General Plan Land Use Categories) identifies Land Use Categories, the Salinas 
River and the Coastal Branch of the California Aqueduct but fails to provide a clear 
representation of existing land uses in the vicinity of the proposed project. 
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Accurate and representative mapping matters

• The primary goal of  an EIR is to identify and mitigate impacts.  Mitigation cannot occur until 
identification of impacts has. 
• Graphics that illustrate EXACTLY what is on the ground in the vicinity of the proposed project 
are fundamental to evaluating compatibility, the core purpose of land use planning.  

Suggested mapping 

• Parcel Mapping overlaid onto an Area Map needs to be developed and reviewed.   
• A uniform table with columns that clearly list distances to nearby residences as well as their 
property boundaries should be secondarily be developed.

- In order to be useful, the table should cross reference ordinances and elements within the 
General Plan. 
- The table should clearly delineate distances to the various pertinent points that would be 
necessary to evaluate conformance. 
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Comments on Figure 4.14-1
• Two concentrations of Residential Rural (RR) parcels existing within the Las Pilitas Area Plan.  
• As illustrated, viewed as the cluster (village) that they are, they are directly adjacent to the 
proposed quarry site and significantly impacted by operations.
• Nothing about this map would indicate that there are more than 60 individual parcels within 
one mile of the proposed quarry’s scale house or how individual parcels are situated in 
relationship to the proposed quarry operations.
• While an overview of Land Use Categories is a fundamental tool for initial review, breaking 
these RR areas down to their constituent parcels is needed in order to gain an in-depth working 
knowledge of the area being studied.  A decision cannot be arrived at regarding suitability or 
compatibility of a proposed use without knowing what exists on the ground.

Figure 4.8-1 next page
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Comments on Figure 4.8-1
• Five nearby residences are identified on this map.
• No indication of how those residences were identified is provided.
• No parcel divisions are illustrated. 
• Mapping fails to provide sufficient depth to gain an overview of compatibility issues.
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Overview of Figure MP4.14-2

• Margarita Proud has constructed a Parcel/Area map (Figure MP4.14-2) built from Parcel 
mapping overlaid onto an Area Map.    
• Margarita Proud has constructed a Parcel Inventory (Table MP4.14-1) that lists APN’s of all 
parcels that show up within 5280’ (one mile show as dotted orange line) from the scale house 
location at the proposed quarry.
• The intent of Figure MP4.14-2 is to more thoroughly understand the area most impacted by 
industrial operations.

Suggested additions to MP4.14-2 

• Increase scope to greater distance that identifies all receptors and their relative location to the 
proposed project.

1. The parcel count increases significantly if additional parcels beyond the one mile line are 
included.
2. It is reasonably foreseeable that impacts associated with air quality, noise, and water 
supply project beyond the one mile mark, particularly in those residential areas to the east/
southeast (Parkhill Road) and south/southwest (Digger Pine Road).
3. The prevailing wind comes right up the Parkhill Rd. canyon from the NW.  Many residents 
have pointed this out throughout the process and within the over 200 letters that were 
received during the scoping process.  Residents more than 2 miles southeast of the proposed 
quarry on Parkhill Rd. (near Parkhill Rd. church)  report hearing the train daily.  The rail 
corridor is nearly 4.5 miles from CDF Station 40 on Parkhill Rd.
4. Extending the parcel inventory out to the two mile mark, especially on Parkhill Rd. would 
provide much more accurate identification of receptors for 4.3 Air Quality, and 4.8 Noise as 
well as better inform many assumption relating to 4.13 Water Quality and Supply.  

• Detailed development of accurate mapping that can be used to develop more complete and 
descriptive parcel inventories.

- This would be useful as part of an informational document for our decision makers that 
endeavors to fully disclose all aspects of the project and the resulting impacts.

Figure MP4.14-2 next page
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Figure MP4.14-2  Parcel Map overlaid onto Area Map (orange = one mile (5280’) from  scale 
house @ proposed quarry operation.

Table MP4.14-1 Parcel Inventory 
Inventory of parcels, the parcel size, if a building permit has been issued for the parcel since the 
EX1 Combining Designation has been in place, associated land-use classification and other 
location information within the one mile radius defined in Figure MP 4.14-2
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#
APN Parcel

Size

Permit
issued
since
EX1

LUC Location Notes

1       070-154-032     12 ac Not in EX1     RR adjacent to 070-141-070

2       070-154-009      5 ac      yes     RR 6755 Hwy. 58

3       070-154-005     40 ac      yes     RL

4       070-142-017     26 ac      yes     RR SW corner Parkhill/58

5       070-142-032     14 ac      yes     RR NE corner Parkhill/58

6       070-142-016    2.4 ac      yes     RR adjacent to 070-141-071

7       070-142-026    3.3 ac    vacant     RR adjacent to 070-141-071

8       070-141-059  > 40 ac     yes     RL adjacent to 070-141-071

9       070-142-027    27 ac     yes     RR Hwy. 58

10       070-142-033    10 ac     yes     RR 6450 Parkhill Rd. 

11       070-142-015    23 ac     yes     RR 6445 Parkhill Rd. 

12       070-142-024    14 ac     yes     RR 6428 Parkhill Rd. 

13       070-142-020    11 ac     yes     RR 6395 Parkhill Rd.

14       070-142-025    14 ac     yes     RR 6352 Parkhill Rd. 

15       070-142-022    10 ac     yes     RR 6375 Parkhill Rd.

16       070-142-021    10 ac     yes     RR 6355 Parkhill Rd. 

17       070-142-019    10 ac     yes     RR 6321 Parkhill Rd. 

18       070-142-007    10 ac     yes     RR 6324 Parkhill Rd. 

19       070-142-008    19 ac     yes     RR 6318 Parkhill Rd.

20       070-142-009  < 20 ac     yes     RR Parkhill Rd. 

21       070-142-011    6.5 ac     yes     RR Parkhill Rd.

22       070-142-065    14 ac     no     RR Parkhill Rd. 

23       070-142-064    18 ac    yes Parkhill Rd.

24       070-155-005    40 ac     no     RL Parkhill Rd.
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#
APN Parcel

Size

Permit
issued
since
EX1

LUC Location Notes

25       070-155-004   320 ac      NA      RL BLM Land

26       070-154-001   40 ac     yes      RL

27       070-154-024   39 ac     yes      RL

28      070-154-002   40 ac     no      RL

29      070-154-006   40 ac     no      RL

30      070-154-003   120 ac     no      RR

31      070-154-007    40 ac     no      RL

32      070-155-011    40 ac     no      RL

33       070-154-018     5 ac     yes      RR 6795 Hwy. 58

34       070-154-017     5 ac     yes      RR

35       070-154-019    13 ac     yes      RR  6835 Hwy. 58

36       070-154-022    14 ac     yes      RR Digger Pine Rd. 

37       070-154-021    14ac     yes      RR Digger Pine Rd.

38       070-152-033    16 ac     yes      RR Digger Pine Rd. 

39       070-152-032    10 ac     yes      RR Digger Pine Rd. 

40       070-152-022    10 ac     yes      RR Digger Pine Rd. 

41       070-152-021    10 ac      RR Digger Pine Rd. 

42       070-152-005     6 ac      RR Digger Pine Rd. 

43       070-152-006     7 ac      RR Digger Pine Rd. 

44       070-091-023 now part of parcel 45

45       070-091-037   1697 ac     NA      AG Major Domo LLC (SMR)
Access road into Hanson 
follows northern boundary 
of this parcel.

46      070-154-033   17 ac     NA   RL/RR Kaiser (mining buffer 
parcel) adjacent to Oster
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#
APN Parcel

Size

Permit
issued
since
EX1

LUC Location Notes

47      070-131-020   79 ac     NA      RL Kaiser (mining buffer 
parcel) adjacent to Oster

48      070-131-021   73 ac     NA      RL Kaiser

49      070-131-018    8 ac     NA      RL SMR LLC

50      070-141-008    5 ac     NA      RL Kaiser (mining buffer 
parcel)

51      070-141-006   40 ac     NA      RL Mission Lakes LLC (SMR)
Hanson Quarry operations

52      070-131-003  171 ac     yes      RL Dkf LLC (SMR)
Hanson expansion site

53      070-141-054  115 ac     NA      RL Mission Lakes LLC (SMR)
Hanson Quarry operations

54      070-141-072  80 ac     NA      RL Kaiser (mining buffer 
parcel) adjacent  to Oster

55      070-141-053  64 ac     NA      RL Kaiser (mining buffer 
parcel)

56      070-141-001  160 ac     no      RL

57      070-141-041  363 ac     no      RL

58      070-141-061  404 ac     no      RL

59      070-141-060   40 ac     no      RL

60      070-141-049   50 ac     no      RL

61      070-141-039  360 ac     no      RL BLM Land

62
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pg. 4.14-4 & 5  
4.14.5 Compatibility Criteria
4.14.6 Compatilbility with Land Uses immediately adjacent to the Project Site

Comments

• Table 4.14-2 (pg. 4.14-5) contains several inaccuracies:
1. North - 070-141-059 is a RL parcel with residences already existing.  
2. South/southwest - Digger Pine Road is completely omitted.

- Table MP4.14-1 locates parcels within one mile of the proposed scale house.  
- There are more parcels and homes up Digger Pine if the distance is increased.  
- Digger Pine Road’s proximity to 58 and to the proposed site has not been adequately 
addressed in this DEIR.

3. South/slightly southwest - Rural homes on Digger Pine Road in Residential Rural.
4. East/ slightly southeast - Rural homes on Parkhill Rd.

- Not vacant land, not grazing (no water).
- Table MP4.14-1 and Figure MP4.14-2 illustrate that several (more than two but not 
many) does not accurately describe the depiction of this table.

5. West - This description is nearly accurate. 
- Overlooked is that Hanson Quarry exists on SMR properties (main quarry is held by 
Mission Lakes LLC, comprised of one or more of the SMR owners). 
- As shown on Figure MP4.14-2, there are at least 5 parcels bordering Oster that are held 
by Hanson as buffers to their mining operations.  
-There is no mining currently or planned.  The expansion Hanson has applied for moves 
to the Northwest.
- It is a mis-representation to portray the western boundaries of the Oster parcels as being 
adjacent to the Hanson Quarry.  
- Bordering the Oster parcels to the northwest, west, and southwest are Hanson owned 
parcels purchased specifically to be buffers from their mining operations (refer to table 
MP4.14-1 for details and APN’s) 

• Table 4.14-2 focuses on the EX1 Extractive Resource Combining Designation in several areas, 
hinting that the presence of EX1 Extractive Resource Combining Designation somehow ensures 
compatibility with this specific project proposal.

- The stated purpose of this combining designation within the DEIR (pg. 4.14-5) is “to 
protect existing resource extraction operations from encroachment by incompatible land uses 
that could hinder resource extraction”.
- The entirety of LUO 22.14.050 reads:

A. Purpose and applicability. The Extractive Resource Area (EX1) combining designation is used to 
identify areas of the county which the California Department of Conservation's Division of Mines 
and Geology has classified as containing or being highly likely to contain significant mineral 
deposits.
The purpose of this combining designation is to protect existing resource extraction
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operations from encroachment by incompatible land uses that could hinder resource
extraction. In addition, Framework for Planning - Inland Portion, Part I of the Land Use
Element contains guidelines which call for proposed land use category amendments to give priority 
to maintaining land use categories which allow and are compatible with resource extraction.
B. Processing requirements. The following standards apply to proposed land uses within the EX1 
combining designation which are required to have Minor Use Permit or Conditional Use Permit 
approval by Section 22.06.030 (Allowable Land Uses and Permit Requirements), Article 22.04 
(Standards for Specific Land Uses), or by planning area standards in Article 9.
1. All proposed mineral or petroleum extraction uses are subject to the requirements of
Sections 22.14.040 through 22.14.044 and 22.08.170 through 22.08.198.
2. Approval of any use other than mineral resource extraction may be granted only
when the finding is made that the proposed use will not adversely affect the
continuing operation or expansion of a mineral resource extraction use.

- The purpose of this ordinance is not to usher in mining proposals without regards to 
existing surroundings, but to protect existing mining operations from encroachment by 
incompatible uses.
- What is before you is a mining proposal, not an existing “resource extraction operation”. 
- A mining proposal must prove itself to be compatible with existing surrounding uses and 
demonstrate that the uses IT proposes are not likely to cause public health and safety 
problems.
- The existence of the EX1 Extractive Resource Combining Designation provides no special 
protection from the fundamental purpose of planning to address compatibility between uses. 
- The existence of the EX1 Extractive Resource Combining Designation is not, and should 
not be a consideration in the process underway to determine if granting a discretionary 
Conditional Use Permit (CUP) is an appropriate action for a site specific proposal.
- Section 4.14 would be the only section of this DEIR where the EX1 Extractive Resource 
Combining Designation should have received any attention.  Instead, the existence of an 
overlay has been used throughout the DEIR in a seeming attempt to convert an inapplicable 
piece of background land use information into an underlying assumption of importance. 

Comparing Siting to Existing Quarries
• Comparing Figure MP4.14-2 to the siting of several quarry operations already existing within 
the same sector of the same production-consumption region, Santa Margarita Quarry, and Rocky 
Canyon Quarry, illustrates that the size of parcels and uses surrounding these existing facilities 
are much better suited to their surroundings than the location currently proposed by Las Pilitas 
Resources, LLC.
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Below are area maps and adjoining parcel inventories for Santa Margarita Quarry (Hanson), 
(Figure MP4.14-4  and Table MP4.14-4), and Rocky Canyon Quarry (Figure MP4.14-4 and 
Table MP4.14-5)

Santa Margarita Quarry

• Santa Margarita Quarry is operated by Hanson Aggregates on parcels 070-141-054 (Mission 
Lakes LLC), 070-141-006 (Mission Lakes LLC), 070-131-018 (SMR LLC), and 070-131-019 
(Kaiser).
• As previously discussed, Hanson owns the adjoining parcels to the south and east of their 
operations.  Those parcels are identified in Table MP4.14-1 and also asterisked (*) in Table 
MP4.14-4.
• Extraction operations shall provide and be provided with adequate buffering and screening 
from adjacent land uses.1

• This quarry is adjoined almost entirely by parcels it owns or leases, including the smallest of 
these parcels, 070-154-033. 

Figure MP4.14-4 next page
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1. El Camino Real to Hwy. 101 (approximately equidistant to north or southbound on-ramps)
2. Entrance into Hanson Quarry - the 1.5 mile long access road provides a staging area and 

places distance between mining operations and residential uses to the north and west.

Parcels adjoining Hanson Aggregates Quarry

• North - Large parcels in RL
• East - No mining occurs on multiple parcels * owned by Hanson along entire eastern perimeter 
of Hanson’s mining operations.  *Buffer parcels. 
• South - Large parcels (519ac and 1696ac) parcels in AG.  
• West - Large parcels in AG (same parcels as above) and RL (parcel expansion is currently 
proposed on).  Staging along Hanson’s access road is approximately 1.75 miles long.

Hanson

Hanson
Hanson

Hanson

Hanson

Figure MP4.14-4

1

2

Oster
Oster
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A.P.N. Parcel size Use Category

*070-141-053  64 acres    RL

*070-141-072  80 acres    RL

*070-141-008    RL

*070-131-020  40+ acres    RL

*070-154-033  17 acres    RL

 070-091-037 1,696 acres    Ag

 070-091-038  519 acres    Ag

 070-131-003  171 acres    RL

 070-131-002 100+ acres    RL

 070-141-001  80+ acres    RL

Parcels adjoining Hanson Aggregates Quarry

Table MP4.14-4

                                           Table MP4.14-5 
Contrast in ability to accommodate truck accumulation and staging between Hanson 
and proposed Las Pilitas Quarry

Hanson Las Pilitas Resources

 Permitted volume    700,000 annual tons     500,000 annual tons

Access route into plant             9240’        700’ (pg. ES-2)

Grade of access route           minimal 10% (Dwg. 08-23 Tartaglia)
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Rocky Canyon Quarry

Located 3 miles north of Santa Margarita Quarry, Rocky Canyon is adjoined only by large parcels within 
the RL and AG land use categories (Table MP4.14-5)

Figure MP 4.14-5

A.P.N. Parcel size Use Category

034-431-045 100 acres Rural Lands

034-431-046 154 acres Rural Lands

034-431-047 145 acres Rural Lands

034-431-048 342 acres Ag

034-431-004 77 acres Ag

034-431-005 160 acres Ag

034-431-006 124 acred Ag

Parcels adjoining Rocky Canyon Quarry

Table MP4.14-5
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pg. 4.14-7  The truck traffic generated from the proposed quarry (273 daily trips, on average) 
could compromise the desired rural character of the Santa Margarita community, as expressed in 
the adopted Santa Margarita Design Plan.

Comments

• Impacts directly contributing to inconsistencies with the rural character of the community have 
not been adequately defined or addressed.
• It will be difficult to assess consistency with LUO Section 22.62.060 (C)(4)(d) without a 
detailed evaluation of impacts that deteriorate rural character.  

pg. 4.14-8  Truck traffic will occur only on SR 58, a state-owned and maintained highway. As 
such, the County has no authority to limit truck trips along this route. 

Comments

• Truck traffic will travel on Hwy. 58 as well as any other roadways encountered in getting to 
delivery locations. 
• If truck traffic will occur only on SR 58, this routes all truck trips through Santa Margarita to 
101.
• This situation would introduce the need to re-visit the truck trip distribution assumption 
percentages as presented.
• Will the occurrence of truck traffic only on SR 58 be possible to achieve given the Oster Quarry 
Market Area2 introduced as part of the DEIR?

1. Contrary to information provided to the public by the project applicant at the scoping 
meeting that the main market would be Nipomo, “the aggregate market in the region of the 
proposed Oster Quarry (project) was researched in order to evaluate how operation of the 
project would affect supply and demand for aggregate in the region.  The Oster Quarry Target 
Market is shown in Figure 1 and consists mainly of U.S. Highway 101 corridor between the 
City of San Luis Obispo and the northern County line.”
2. When did the market area change?
3. Who made the determination to change the market area and why?

• It is common knowledge that Hwy. 58 is a state owned and maintained highway.   
• The county of San Luis Obispo has authority to deny a CUP application if it is determined that 
the project would generate a volume of traffic beyond the safe capacity of all roads providing 
access to the project, either existing or to be improved with the project.  (LUO 22.62.060 (C)(4)
(e).
• The “project” is not under the jurisdiction of Caltrans, it is under the jurisdiction of the County 
of San Luis Obispo.
• Project conditions can address any aspect of a CUP application deemed appropriate to address. 
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pg. 4.14-8  In general, large trucks have the effect of slowing down passenger vehicles in the 
area. Maximum aggregate production from the Las Pilitas Quarry shall be limited to 500,000 tons 
of aggregate per year, which will limit the number of trucks that will travel the haul route servicing 
the quarry.

Comments

• As proposed, the haul route to the quarry would include Hwy. 58.      

pg. 4.14-9 & 10    Applicant Proposed Measure LU-1

Comments

• A Traffic Control Management Plan must be defined and included in the DEIR.  Developing it 
at a time after public comment period has expired is not acceptable and does not conform to 
CEQA guidelines.  
• The Planning Dept. has no special capability in either traffic control management or validation 
of controls, but cannot escape it’s responsibility for ensuring adequacy of the Traffic Control 
Management Plan program.

- Any TCMP shall be managed by an independent consulting firm and overseen by the 
permitting authority.    

• Elementary School arrival/departure times are one component of activity to and from the 
Elementary School.
• It is stated that truck traffic will not be active on the day of the annual Wildflower Ride. 

- Proposed operating hours are 6:00 a.m. to 5:00 p.m. Monday through Friday.
- The Wildflower Ride historically occurs on a weekend.  

• The first Wildflower Ride was in 1972.
• For over 40 years, the event has taken place on a Saturday.  
• The next event is scheduled for Saturday April 26, 2014.  

- Many other quarries operate on weekends and during night-time hours.
- Are there measures in place that would guarantee this applicant will not seek to expand 
operating hours into weekends and nighttime in the future?

• No information on the origin of APM/LU-1b or any studies that concluded it increases public 
safety have been provided in this DEIR.

- It is not possible to determine if this would be effective mitigation. 
- This mitigation fails to maintain the rural character the community prefers and has 
documented in the Santa Margarita Community Plan. 
- Refer to Santa Margarita Design Plan (Highway 58-Estrada Avenue Corridor Enhancement 
and Pedestrian Improvements) for appropriate mitigation at this location that has already 
been designed with community input. 
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• Downtown Improvements at Encina through Margarita Ave. as outlined in the Santa Margarita 
Design Plan should be part of any mitigation measures intended to address the character of Santa 
Margarita. 

- Trip distribution as outlined in Figure 4.11-3 and the associated impacts of diverting the 
haul route away from downtown Santa Margarita will need to be re-considered as the rural 
character of the town is considered. 

• APM/LU-1c is not effective or enforceable mitigation. 
- Independent management of such guidelines must be in place prior to issuance of any use 
permits.
- A clear and enforceable definition of emergency must be defined and included.

• APM/LU-1d is not effective or enforceable mitigation.
- A toll-free traffic hot-line operated by applicant is ineffective. 

• The experience of local residents with a similar hot-line for the Carrizo solar projects 
informs this statement.
• Those results inspire little confidence that a plan that proved ineffective for a temporary 
3 year project would be effective for one lasting up to 58 year.     

- An independently managed program shall be implemented that ceases quarry operations 
upon report of an infraction until such time that appropriate corrective and disciplinary action 
to prevent any further incidents has been taken.

Additional Comments - Section 4.14

• There are far more parcels being affected than recognized in the DEIR. 
• Project Mapping and the mapping within the DEIR are inadequate.
• Impacts to the entire community of Santa Margarita have been left largely unaddressed in the 
DEIR.
• The existence of the EX1 Extractive Resource Combining Designation provides no special 
protection from the fundamental purpose of planning to address compatibility between uses or 
any compatibility considerations ordinarily applicable to a CUP application. 
• The performance standards of the Land Use Ordinance ensure compatibility of adjacent uses.
• The LUE and LUO are together a growth management system that directs the amount, type and 
intensities of development into specific areas.
• Combining designations are applied in addition to other requirements within a particular land 
use category.3

• The reason that you are unlikely to see a concrete batch plant next to your house is because of 
the regulations contained in the LUO.4
• Land use compatibility is potentially a significant impact not adequately addressed in the 
DEIR.
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Section 4.3 Air Quality
Comments

The accuracy of Section 4.3 is affected by numerous deficiencies originating in other sections of 
the DEIR.

The following are among the deficient assumption values that will affect the ability to 
accurately calculate air quality impacts:

 Trip Generation and Truck Traffic (2.3.3)
• As discussed in Section 2.0 and others, the 50 percent backhauling assumption used to calculate 
additional trucks associated with the importation of PCC and AC pavement for recycling is not 
supported by data from comparable operations in the DEIR.
• Although the applicant “believes” that all trucks associated with the “recycling” facility, being 
sought through a waiver to Land Use Ordinance 22.30.380, will arrive with concrete and asphalt 
and will leave with aggregate, the sequencing of construction projects would not seem to support 
that assertion.
• Accurate assumptions (quantification) of the amount of material being hauled into the facility 
for crushing is fundamental data necessary for generating reliable trip counts.
• Accurate air quality impacts associated with project generated truck traffic cannot be 
determined until fundamental background data has been accurately identified and provided.

Average or reasonable worst case truck trips
•  The average number of trips has been the value applied for study.
•  It is generally agreed that there may be very few trucks on certain days or weeks, but that an 
average will yield certain times when many more trucks than average will be present.
•  Pg. 2-9 of the  DEIR states that up to 800 truck trips per day may be anticipated for a large 
project.
• Will air quality conclusions be affected by whether the truck trips come in large concentrations 
or are averaged? 

Total Site Disturbance
• Total site disturbance assumptions associated with mining operations, processing areas, storage 
piles, facility maintenance, and other needs appear to be understated if other quarry operations 
visited provide any indication.
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• The concern is that utilizing unverified assumption values has potential to undermine accurate 
and meaningful review of a variety of impacts.
• Provide comparable field data from other similar quarrying operations to substantiate the site 
disturbance assumptions being utilized.
• Not identifying all components of an entire project constitutes piecemealing under CEQA.

Portable Crushing Equipment
•  The use of portable crushing equipment (pg. 2-5) is not typical for large scale (500,000 annual 
tons proposed) fixed quarry operations.  Among the questions this raises: 

1. Is the Portable Equipment Registration Program of the California Air Resources Board 
more or less restrictive than what would be required under SLO County APCD guidelines?
2. Will the “anticipated” maximum use periods be fixed quantities or will they be determined 
by “market demand”?
3. Will it be possible to accurately predict the AQ impacts of a loosely defined fluctuating use 
period?
4. Will it be possible to enforce mitigation measures without vaguely defined use periods 
anticipated?

2.3.2 Equipment Inventory
•  The estimate of the heavy equipment that will be used in the project (2.3.2 Equipment 
Inventory) does not appear to be consistent with the objective of extracting 500,000 tons per 
year.
• No methodology or background for how the equipment list was developed has been provided.    
• Meaningful review depends on the use of reasonably foreseeable assumption values.
• Provide comprehensive inventory lists from other similar quarrying operations.

•A number of or reflect commonality with other maps found in other areas of the DEIR.  While 
Residences in the Project Vicinity (Figure 4.8-1) and Changes in Sound Level showing the 
closest residences (Figure 12 within Noise Analysis prepared by Dubbink Associates) identify 
the same five receptors as each other, they similarly downplay the existence of residences.  Our 
DEIR comments will include corrected mapping illustrating more than 25 additional residences 
that should have been identified.  We maintain that whether or not a parcel owner has publicly 
voiced concerns should have no relationship to their sensitive receptor status.

 Air Quality Receptors (AQRs Figure 4.3-1)
• Accurate mapping of sensitive receptors has not been provided in the DEIR.
• 4.3-1 suffers many of the same deficiencies found in Figure 12 of Section 4.8.  
• 4.3-1 does appear to identify the receptors located adjacent to proposed quarry but fails to 
recognize additional receptors.  Parcel 070-142-016 is likely the closest receptor for AQ impacts. 
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• Mapping showing the the boundaries of parcels 070-141-070 and 070-141-071 with a line 
around the perimeters at 1000’ out has not been provided.  
• Preliminary revised mapping suggests a far greater number of sensitive receptors.
• Unless 1000’ represents a boundary that meteorological and atmospheric conditions are unable 
to penetrate, the number of sensitive receptors continues to grow in the RR areas of Parkhill Rd. 
and Digger Pine Road.
• Additionally, many of the receptor parcels have ministerial entitlements for secondary 
dwellings not yet exercised.  This eventuality further increases the number of nearby homes. 
• The health of many families is at risk.  This should not be considered insignificant.   

Valley Fever Mitigation Measures are inadequate
• Potential exposure to valley fever (Impact HAZ-7) appears to rely on MM AQ-1b. 
• While an AQ MM could potentially simultaneously mitigate for a Hazard, the measures must 
be defined separately to be effective and enforceable independent of one another.  
• MM AQ-1a is not sufficient to achieve either goal.  

Silica Dust
• The presence of silica dust and potential risks of silicosis appear to have been left un-addressed 
in the DEIR despite being raised by several residents nearby to the proposal in scoping letters.
• How has the presence of silica dust been addressed and mitigated in the DEIR?

Cancer Risk
• Figure 4.3-1 and Table 4.3-3 describe the increased cancer risks for receptors near the project.  
• Exactly how will the proposed mitigation measures reduce the cancer risk to less than 
significant.
• The presence of increased cancer risks poses serious long term health risks to nearby residents.
• Further clarification, development, and complete mitigation of this impact must occur.   

Mitigation Measures Proposed
• The air quality impacts are understated due to flawed or inaccurate input data and need to be 
revised accordingly. 
• The mitigation measures throughout this section are inadequate relative to the severity of 
impacts associated with air quality as currently described. Their inadequacy increases without 
revisions reflective of the actual impacts yet to be identified.
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Section 4.7 Hazards and Hazardous Materials
Comments

pg 4.7-1

4.7.1 Existing Conditions Regional Setting

Comments

• Refer to mapping in Section 4.14 Land Use Comments for accurate representation of 
surrounding land uses. 
• The Coastal Branch of the California Aqueduct crosses the southern portion of parcel APN 
APN 070-141-070 (behind the existing residence) before coming onto parcel APN 070-141-071 
and running northeast parallel to the area being proposed for quarry operations for the entirety of 
that parcel.

• Nearby residents have serious concerns about the proximity of the aqueduct to proposed 
blasting operations.
• It does not appear that adequate consideration has been given to the impacts of events 
resulting from rupture of a 54” pipeline such as major flooding, associated adjacent waterway 
damage, etc. 

pg 4.7-1
The site vicinity is underlain by Cretaceous-aged granitic rock (Kgr) as mapped by Hart (1976) and 
Dibble (2004). In some locations, the Kgr is overlain by quaternary alluvium. Granitic rock does 
not normally contain naturally occurring asbestos.

Comments

• Mapping exists that suggests this.  Data from test results verifying that naturally occurring 
asbestos is not present on this specific site have not been provided.
• Provide all pertinent field data for specific site conditions.

Comments
MM Haz-1a for Impact Haz-1a

• No methodology or background information on how $5,000,000 was determined to be a 
sufficient or adequate liability insurance policy. 
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• Have historic events resulting from these types of accidents been researched and considered as 
part of determining the adequacy of this amount?
• Has an accident event resulting from a truck transporting explosives colliding with a passenger 
or cargo train been considered as part of determining the adequacy of this amount? 
• Has an accident event resulting from a truck transporting explosives colliding with a passenger 
vehicle, gravel or other large truck, or school bus been considered as part of determining the 
adequacy of this amount?
• The project is not proposing storage of explosive material on-site.  Frequency of transportation 
increases probability of transportation related incidents.
• The potential ineffectiveness of this mitigation measure poses an unnecessary safety hazard to 
Santa Margarita.  
• Appropriate mitigation is an alternate haul route for all traffic to the proposed site.    

MM Haz-1b for Impact Haz-1b

• MM assumes explosives will be stored on site.  The DEIR states that no explosives will be 
stored on site. 
• In order to ensure this MM is effective and enforceable, independent monitoring must be 
required.

Hazard Impacts not Addressed or not Adequately Addressed in DEIR

Bridge

• Structure 49 0237, the 323’ long Salinas River Bridge, classified as a minor arterial (rural) 
route, has an operating rating of 59.8 tons.  It is reasonably foreseeable that this rating would be 
routinely exceeded by industrial activity requiring large numbers of trip cycles utilizing trucks up 
to 75’ in length loaded to the legal capacity of 80,000 lbs. 
• It is also foreseeable that vehicle malfunctions, traffic accidents, congestion getting into the 
constrained quarry access, and any number of other events, could back multiple trucks on the 
bridge structure that become dead weight.  Vehicles moving across the bridge do not exert the 
same forces as dead loads do.

Aqueduct

Trucks
• Using current truck trip calculations (pg. 2-8), more than 65,000 trucks will cross over the 
aqueduct beneath the access road into the quarry each year for the next 28-58 years.
• Staging of as many vehicles as possible in the incoming (uphill) lane is planned.
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• It is foreseeable that vehicle malfunctions, onsite accidents, congestion due to the constraints of 
a steep road with several swithbacks, and any number of other events, could cause trucks to rest 
atop the aqueduct for extended periods of time.
• This event has not been adequately addressed.  
• Drawings, engineering, and input from DWR (owner of the aqueduct) are not included as part 
of the DEIR.
• The impacts (flooding, significant environmental degradation, etc.) associated with a rupture in 
the aqueduct have not been considered adequately.  

Blasting
• Blasting is occurring in close proximity to the aqueduct. 
• The same concerns regarding impacts associated with a rupture existing around truck activity 
exist around blasting.

PM 5.0

DRC2009-00025
proposed project 
entrance

DWR pipeline

Salinas River Bridge

DW
R pipeline 

easement

Figure MP4.7-1 

 truck crossing
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Petroleum Pipeline

• Mapping denoting location of petroleum pipeline in the vicinity and proximity to the quarry 
proposal has not been provided in the DEIR.

Wear and tear on roadways

• The cost to taxpayers nor the hazards associated with cumulative wear and tear that the 
proposed truck trip count of 68,250 gravel truck trips annually introduces onto our roadways has 
not been adequately addressed in the DEIR.

• The cost of damage to private vehicles imparted through road hazards created by trucks 
routinely operating at the legal load limit of 80,000lb. should not be shouldered by the 
victims of such destruction.
• Delayed emergency response vehicle times and increased probability of collisions 
(swerving to avoid holes) should be considered a hazard.

Valley Fever    MM Haz-7 for Impact Haz-7

• The level of significance of the risk has not been adequately identified. 
• MM is ineffective and definitely not enforceable.  
• Describe mitigation measures specific to the impact and separate from MM’s in other impact 
areas.  Separate issues need to be addressed separately.     

      Figure MP 4.7-2  Road wear and tear 
Field Observation of solar traffic to the Carizzo
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Additional Comments - Section 4.7

• What mitigation measures are in place to ensure operations cease during high wind periods?  
• What will define a high wind period?
• An external wind guage displaying current wind speeds should be mounted in a visible location 
(near project entry) to display current conditions during all operative hours.
• Will the same wind limits for ceasing operations be in place for blasting? 
• Will the same wind limits for ceasing operations be in place for in progress blasting?  What 
happens if explosives have been placed and wind speeds increase prior to detonation?
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Section 4.8 NOISE
Comments

Section 4.8 is based in part on the original Noise Analysis prepared by David Dubbink 
Associates and in part on independent review performed by URS Corporation. Section 4.8 begins 
with: A noise analysis was prepared by David Dubbink Associates (March 2010) and submitted 
with the application material for this project, and is included as Appendix E of this EIR.  The 
analysis and discussions in this section of the EIR are based in part on this analysis, and on an 
independent review and update of some results to reflect updated traffic projections performed by 
URS Corporation. 

There appears to have been no formal or methodical peer review, or at least none is presented 
within the DEIR. Portions of the DEIR that rely on the original, applicant funded analysis and 
subsequent analyses is not defined. A detailed line by line accounting of what
is being accepted, what is being discarded, and what is being updated should be provided.
The assertion provided by our subcommittee members in scoping comments regarding the 
inadequacies of the David Dubbink Associates Noise Analysis in only reinforced by further 
review in this DEIR. This applicant funded, and  directs "analysis" should not have been carried 
forward into the DEIRand should be replaced with independent analysis conducted under 
direction from the contractor.  This speculative analysis lacks fundamentally reliable and 
accurate baseline measurements. The validity of the DEIR Noise Analysis and associated 
conclusions described in Section 4.8 are compromised by it’s incorporation. 

Framework
•  The goals of the San Luis Obispo County Noise Element1 are:

1.To protect the residents of San Luis Obispo County from the harmful and annoying effects of 
exposure to excessive noise.
2. To protect the economic base of San Luis Obispo county by preventing incompatible land  uses 
from encroaching upon existing or planned noise-producing uses.
3. To preserve the tranquility of residential areas by preventing the encroachment of noise-
producing uses.
4. To educate the residents of San Luis Obispo County concerning the effects of exposure to 
excessive noise and the methods available for minimizing such exposure.
5.To avoid or reduce noise impacts through site planning and project design, giving second 
preference to the use of noise barriers and/or structural modifications to buildings containing 
noise-sensitive land uses.

• The Noise Element is directed at minimizing future noise conflicts whereas a noise ordinance 
focuses on resolving existing noise conflicts. 
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Background Details

1. The Noise Analysis originally prepared by David Dubbink Associates in March of 2010 was  
commissioned by the project applicant before the need for an Environmental Impact Report had 
been definitively established. 
2. It is unclear whether the applicant, Dubbink Associates, or the Department of Planning ever 
intended the document developed to become an integral part of an EIR.
3. Consultants preparing the original applicant provided studies conducted their work under the 
direction of the applicant, not the county, as the lead agency.  
4. The project applicant directly provided equipment and participated in the Dubbink Noise 
Analysis.
5. Scoping comments by agencies and individuals occurred after applicant provided studies were 
conducted.
6. URS Corporation’s bid to prepare an EIR was done with the knowledge that applicant 

provided studies existed.

Foundation of Dubbink Noise Analysis 

• Review of this Noise Analysis reveals a variety of areas inconsistent with the General Plan and 
Noise Element, county ordinances, and policies, and lacks an objective foundation to evaluate 
impacts from. 
• Sensitive receptors appear to have been identified prior to conducting the study.  

Pg. 6   Appendix E
The project also includes the recycling of concrete. The materials that are to be recycled
will be brought to the site by the trucks coming to pick up quarried materials and processed by
the same equipment used to process the granite rock.

Comments

•While this assumption appears to have been modified in Section 2.3.3, Trip Generation and 
Truck Traffic, of the DEIR, the incorporation of the 50 percent backhauling assumption is not 
apparent in Section 4.8.
• Specifically, how has this revision been applied to the Noise Analysis and other impact areas?
• Refer to our additional comments regarding this component of the project within 4.3(Air 
Quality), 4.11(Transportation), 4.12(Waste Water), 4.13(Water Quality), and 4.14(Land-use 
compatibility).

Pg. 8   Appendix E

The county’s regulatory standards are divided in two segments; one relates to the
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exposure of projects to transportation noise and the other to the allowable levels of noise
that can be produced by projects. There is also a section describing classes of activities
that are exempt from the regulations.

Comments

• LUO 22.10.120 - Exterior noise level standards, provides a fundamental piece of language that 
appears to have been overlooked in other assumptions.

B. Exterior noise level standard  The exterior noise level standards of this Section are applicable 
when a land use affected by noise is one of the following noise-sensitive uses: residential uses 
listed in Section 22.06.030 (Allowable Land Uses and Permit Requirements), except for residential 
accessory uses and temporary dwellings; health care services (hospitals and similar establishments 
only); hotels and motels; bed and breakfast facilities; schools (pre-school to secondary, college 
and university, specialized education and training); churches; libraries and museums; public 
assembly and entertainment; offices, and outdoor sports and recreation.

• The key language is “a land use affected by noise is one of the following noise-sensitive 
uses....”.

The logical intent would be to protect existing uses (especially residential receptors) from 
encroachment on their right to quiet enjoyment.  The first stated goal of the Noise Element,
to protect the residents of San Luis Obispo County from the harmful and annoying effects of 
exposure to excessive noise, and the third of  to preserve the tranquility of residential areas by 
preventing the encroachment of noise-producing uses serves to reinforce that interpretation as 
would this language: The reason that you are unlikely to see a concrete batch plant next to your 
house is because of the regulations contained in the LUO.2 

Pg. 9  Appendix E
There are a number of exceptions and exemptions to the County standards. Several of these are 
relevant to the Quarry project. The initial phase of work involving clearing of the site, construction 
of access ways, and stockpiling of surface materials represents a construction period. Noise 
associated with “construction” is exempted by the ordinance as long as it occurs between 7 AM 
and 9 PM weekdays and 8 AM and 5 PM on weekends.

Comments

• Due to the nature of quarrying (excavation), the activities that constitute construction require 
further detailed definition, such that related cumulative impacts of those activities can be 
objectively assessed. 
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• In the event that excavated material generated from initial phases of work is sold, are these 
activities considered construction or operations?
• Monitoring and enforcement of the mitigation measures and conditions developed in association 
with these activities require clear, and specific definition.
• The appropriate time periods for work classified as construction must be clearly defined. For 
example, is “construction” anticipated to occur throughout the life of the project or only during a 
specifically defined time period after issuance of a use permit?

Pg. 9  Appendix E
The site of the proposed quarry operations is designated as rural land (RL) in the county general 
plan. It is within a larger area that has an “Extractive Area” overlay. The purpose of this combining 
designation is to: “protect significant resource extraction and energy production areas identified by 
the Land Use Element from encroachment by incompatible land uses that could hinder resource 
extraction or energy production operations, or land uses that would be adversely affected by 
extraction or energy production” (Land Use Ordinance section 22.14.040). The properties closest 
to the quarry site are within the same extractive area overlay. The county’s policies recognize the 
economic benefits of resource extraction and call for a balanced assessment of compatibility 
concerns.

Comments

• Use Ordinance 22.14.040 - Extractive Resource Area (EX) is not the applicable ordinance. The 
action of designating a mineral resource area pursuant to Sections 2710 et seq. of the Public 
Resources Code (SMARA) triggers the applicability of 22.14.040.  This action has not occurred 
at this time.
• The applicable section of the LUO is 22.14.050 - Extractive Resource Area (EX1)
A. Purpose and applicability. The Extractive Resource Area (EX1) combining designation is used to 
identify areas of the county which the California Department of Conservation's Division of Mines 
and Geology has classified as containing or being highly likely to contain significant mineral 
deposits.
The purpose of this combining designation is to protect existing resource extraction
operations from encroachment by incompatible land uses that could hinder resource
extraction. In addition, Framework for Planning - Inland Portion, Part I of the Land Use
Element contains guidelines which call for proposed land use category amendments to give priority 
to maintaining land use categories which allow and are compatible with resource extraction.
B. Processing requirements. The following standards apply to proposed land uses within the EX1 
combining designation which are required to have Minor Use Permit or Conditional Use Permit 
approval by Section 22.06.030 (Allowable Land Uses and Permit Requirements), Article 22.04 
(Standards for Specific Land Uses), or by planning area standards in Article 9.
1. All proposed mineral or petroleum extraction uses are subject to the requirements of
Sections 22.14.040 through 22.14.044 and 22.08.170 through 22.08.198.
2. Approval of any use other than mineral resource extraction may be granted only
when the finding is made that the proposed use will not adversely affect the
continuing operation or expansion of a mineral resource extraction use.
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Further Comments

• A mining proposal does not constitute an existing operation.  
• The existence of a combining designation provides no special protection from the requirements 
of the discretionary use permit process involved with application for a Conditional Use Permit 
(CUP) and Reclamation Plan.
• Not all properties adjacent to the quarry site are within the same extractive area.  Comments 
regarding the EX-1 Combining Designation in other sections, predominantly 4.14(Land-Use).
Parcel inventory, permits issued since classification of the mineral resource, etc., are located in 
4.14.
• Combining designations are applied in addition to, not to the exclusion of, nor do they 
supercede other requirements within a particular land use category.
• For the above reasons, as stated in Section 2.0 and other sections of our comments, reference to 
the EX1 Combining Designation should be removed from any and all further discussions, 
descriptions, and related EIR materials.

pg. 9  Appendix E
The County’s noise standards do not apply to “agricultural land uses” listed in Section 22.06.030 of 
the Land Use code. Table 2-2 of this section includes “mines and quarries” among the allowable 
uses for Agriculture, Rural Lands and Rural Residential lands.

Comments

• Presumably, LUO 22.10.120 is being referenced. This section of the LUO details Exceptions to 
noise standards relating to agricultural land uses. 
• Mining and quarrying does not constitute an agricultural land use.

Pg. 10 of 35   Forecasting Noise

Comments

• The base noise level on Hwy. 58 near the project was not measured but modeled using TNM. 

ag·ri·cul·ture The science, art, and business of cultivating soil, producing crops, and raising 
livestock; farm·ing  The activity or business of growing crops and raising livestock. 
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• While TNM is the recognized tool for projecting future noise levels, it does not replace taking 
real-time measurements of current on-site conditions.
• Instead, real-world measurement data is fed into TNM to calibrate the model and make it an 
accurate noise prediction tool. 
• Since it is not based on current measurements of existing noise levels, the DEIR analysis is not 
adequate.
• Subsequent conclusions based on flawed input must be dismissed.

Pg. 12   Appendix E
Sound levels for gravel extraction activities were measured at the neighboring Hanson quarry on 
December 8, 2009 and January 7, 2010. Table 2 shows noise levels for various pieces of quarry 
equipment. Measurements were made using a Brüel & Kjær Precision Integrating Sound Level 
Meter, Type 2230. The meter was calibrated before and after the survey using a B&K Acoustic 
Calibrator Model 4231. The readings were determined to be accurate. Both the meter and the 
calibrator were laboratory calibrated in February, 2009.

Comments

Land Use Ordinance 22.10.120:
E. Noise level measurement. For the purpose of evaluating conformance with the standards of
this Chapter, noise levels shall be measured as follows.
1. Use of meter. Any noise measurement in compliance with this Section shall be made
with a sound level meter using the A-weighted network (scale). Calibration of the
measurement equipment utilizing an acoustical calibrator shall be performed immediately
prior to recording any noise data.

• The most important parameter for any measurement device is sensitivity.
• For this reason, calibration is required “immediately prior” to recording any noise data. 
• Sufficient information regarding the methodology of sample collection should be provided 
such that the procedures can be replicated by an independent analyst.  This includes providing   
manufacturer specifications for equipment assumptions.
• In order to verify the information cited in the Noise Analysis is accurate, provide receipts from 
testing laboratory verifying accuracy of dates and specific equipment calibrated. 

Pg. 14  Appendix E
Blasting takes place periodically at the Hanson Quarry. An event was monitored on
January 7, 2010. Figure 7 shows the setting and the event as seen from the monitoring
location. The blast site was at the base of the extraction area which was partially filled with
water from recent rains. The vertical distance between the site and the monitoring position is
about 150 feet. The straight line distance from the blast location to the monitoring site is
1,400 feet allowing for the change in elevation.  Two Type I “precision” meters were used to
record the event. One was a Larson Davis integrating sound level meter, Model 870 and
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the other was a Brüel & Kjær Integrating Sound Level Meter, Model 2230.
The equipment descriptions and calibration dates are as follows: Larson Davis Integrating SLM Model
870 SN# 0177. Meter, preamp, and microphone calibrated Nov 16, 2009; Brüel & Kjær Integrating SLM
Model 2230 SN # 1033493. Meter and microphone calibrated Sep 29, 2009; Brüel & Kjær Calibrator
Model 4231 SN # 2052124, calibrated Sep 29, 2009. The laboratory reports on the calibration of each of
the instruments and its components are available.

Comments

• Provide laboratory test reports and receipts for each of the instruments cited as being calibrated.
• Provide citations supporting the application of the methodology selected for this assessment.

Pg. 17   Appendix E
The closest residence is 1,699 feet away (Residence 2); more than one-quarter mile distant. The 
table below shows the air-overpressure and dB levels at these distances.  Sounds are likely to be 
less than shown on the table because in most cases there is topography separating quarry 
operations from the residences.

Comments

• Land Use Ordinance 22.10.120 - Noise Standards states:
This Section establishes standards for acceptable exterior and interior noise levels and describe 
how noise shall be measured. These standards are intended to protect persons from excessive noise 
levels, which are detrimental to the public, health, welfare and safety and contrary to the public 
interest because they can: interfere with sleep, communication, relaxation and full enjoyment of 
one's property; contribute to hearing impairment and a wide range of adverse physiological stress 
conditions; and adversely affect the value of real property.
E. Noise level measurement. For the purpose of evaluating conformance with the standards of
this Chapter, noise levels shall be measured as follows.
2. Measuring exterior noise levels. Except as otherwise provided in this Section, exterior
noise levels shall be measured at the property line of the affected noise-sensitive land use
listed in Subsection B. Where practical, the microphone shall be positioned five feet
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above the ground and away from reflective surfaces.

• The distance to the closest residences is not the 
point of reference in the LUO. 
• A measurement of distance more appropriate to the 
language within the LUO would denote distance from 
the noise source to various property boundaries.
• Measuring from the scale house represents a 
conservative location blending transportation related 
noise with on-site operations.
• The table denotes approximate distances as 
calculated in Google Earth.  These are approximate 
lengths intended to be conservative as Google Earth 
measures terrain, not a straight line.
• The parcel directly to the south (APN 070-154-024) 
is the closest using distance as the only parameter.  
• APN 070-142-016 is as close as APN 070-154-032 
and is not listed in the table of pg. 17.
• The distances originally cited are inaccurate and 
must be recalculated.
• It is unclear why the DEIR is selectively presenting data associated with certain residences, 
when those that are closest to the proposed project site are not included in the analysis.

Pg. 21 of 35 
Changes in Noise Levels
The blue circles on Figure 12 show the locations of the closest residences to the Las
Pilitas Quarry operation14. It is apparent from inspection of the previous figures, that the
most significant impacts on the project’s neighbors take place during Phase 1B. While the
later, Phase 3A, operation involves a similar area of impact, there are no nearby homes
that are affected. The contour shadings on the map show the decibel change from existing
to future conditions.  In this diagram, the green color code shows changes in excess of 3
dB, the blue area changes greater than 5 and the orange shaded area shows the changes
exceeding 12 decibels. (These numbers reflect standards used by various agencies for
evaluating the significance of changes in noise levels).

                                                                      DRC2009-00025 Oster/Las Pilitas DEIR 4.8 Noise Comments

Magarita Proud                                                         4.8-8



Figure 12 Comments
• The underlying existing baseline noise contours used are from the 1992 Noise Element. 
• More recent information should be employed to reflect the increased density of residences 
within the immediate vicinity of the proposed project site since 1992, and the influence of those 
structures on noise contours.
• Useful noise contours should be less than five years old. 
• Analysis predicated on less than accurate underlying assumptions unravels subsequent 
conclusions.
• The baseline noise contours are then apparently used to model what appears in Figure 12.   
• Parcel Mapping and APNs are not cited.  
• Three of the four closest parcels are not identified in Figure 12.  The four closest parcels are 
APN 070-054-032, APN 070-142-016, APN 070-154-024, and APN 070-154-001.  

Figure 12 - Change in Sound Levels Showing Closest Residences 
as originally presented by David Dubbink Associates
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• Below is Figure 12 with additional impacted receptors.

                                    LEGEND (MP Revised Figure 12)

Blue - Five Residences originally identified in Noise Analysis as being “closest”.
Red - Residences NOT identified in Noise Analysis that are as close to proposed 
site as those identified.
Red w/ yellow boundary - Residences on parcels within one mile of the quarry 
site that SHOULD be considered sensitive receptors based on the noise contours. 
Direction where expanding map size reveals more parcels and residences within 
one mile of proposed quarry operations.   Note: Digger Pine Rd. and Parkhill Rd. are 
the only two concentrations of Residential Rural parcels within the entirety of the 
Las Pilitas Planning Area. 

Figure 12 MPRevised

• The two residences on APN 070-141-070 and APN 070-141-071 (proposed project site) are not 
depicted.
• Additional parcels that currently have no residences are not depicted but should be given 
consideration as receptors due to existing ministerially exercisable entitlements. 

(Noise Analysis) Figure 12 - Change in Sound Level Showing Closest Residences
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• Many of the residence locations, including most of the five originally mapped (blue) 
residences, do not appear to fall squarely within the colored noise contours indicating significant 
level increases.
• Land Use Ordinance 22.10.120 states that noise levels from activities are to be evaluated at the 
property boundary.  
• If Figure 12 is an accurate representation, then there are far more “sensitive receptors” that fall 
within the blue and brown zones indicating “significant” increases in noise levels.  The red and 
red with yellow border dots super-imposed on Figure 12 represent clearly impacted residences 
(see Parcel Inventory Table 4.9-1).  
• This is a plausible conclusion considering that many Parkhill Road residents have commented 
on  atmospheric conditions that blow directly up Parkhill Road from the proposed Las Pilitas 
site.  Residents near CDF Station 40 have reported hearing railroad traffic adjacent to El Camino 
Real, a distance of nearly 4.5 miles.

As expected there is substantial change in the immediate vicinity of the quarry but
changes in the sound environment are also experienced in more distant locations. Areas
that are very quiet will become less quiet. But, much of this area is rugged land where
there are no residences.

Comments

• While much of it may be rugged land, there are many EXISTING residences and ministerially 
exercisable entitlements to future residences that EXIST nearby.  
• Without overlaying a parcel map onto the area map, existing uses are not evident.  These uses 
should be clearly indicated as part of a full disclosure document that all decision makers will rely  
upon the accuracy of.
• The number of receptors identified is grossly misrepresented.  
• The existing residential areas are primarily east, southeast, south, and southwest of proposed 
operations.  These are misrepresented in Table 4.14-2 on pg. 4.14-5 of the DEIR.
• Based on anecdotal descriptions of sound levels and the movement of sound through the rugged 
terrain surrounding the proposed operations, a minimum one mile radius to evaluate and 
potentially rule out these impacts should be more than reasonable.
• Figure MP4.14-2 depicts what a one mile radius looks like when taken from the scale house. 
(scale house chosen as a reasonable point of reference)
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Figure MP4.14-2 Parcel Map overlaid onto Area Map  (orange = one mile (5280’) from scale 
house @ proposed quarry operations.
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Figure MP4.14-2

• We can reasonably conclude that although the original (blue) receptors and the additional red 
receptors are potentially subject to significant impacts as a result of the proposed quarrying 
operations, the greater number of receptors are the most impacted by noise should the noise 
contours depicted in Figure 12 be accepted as accurate. 
• Below is a parcel inventory listing the APN of all parcels with boundaries within one mile from 
the scale house (orange line). The box on the left is colored to correspond with dots placed on 
Figure 12, as revised by Margarita Proud for these comments.  

Table MP4.8-1 -  Parcel Inventory  (parcels falling into one mile radius from scale house)

# APN Description of Location status

1       070-154-032              residence 1 in Figure 12   included

2       070-154-009              residence 2 in Figure 12   included

3       070-154-005              residence 3 in Figure 12   included

4       070-142-017              residence 4 in Figure 12   included

5       070-142-032              residence 5 in Figure 12   included

6       070-142-016 adjacent to Oster 071 north of 58  not incld.

7       070-142-026 adjacent to Oster 071 on east boundary  not incld.

8       070-141-059 adjacent to Oster 071 on north and 
boundary

 not incld.

9       070-142-027              Northeast on Hwy. 58  not incld.

10       070-142-033               Parkhill Rd.  not incld.

11       070-142-015               Parkhill Rd.   not incld.

12       070-142-024              Parkhill Rd.  (included in NRV)   not incld.

13       070-142-020              Parkhill Rd.   not incld.

14       070-142-025              Parkhill Rd.   not incld.

15       070-142-022              Parkhill Rd.   not incld.

16       070-142-021              Parkhill Rd.   not incld.

17       070-142-019              Parkhill Rd.   not incld.
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# APN Description of Location status

18       070-142-007              Parkhill Rd.   not incld.

19       070-142-008              Parkhill Rd.   not incld.

20       070-142-009              Parkhill Rd.   not incld.

21       070-142-011              Parkhill Rd.   not incld.

22       070-142-065              Parkhill Rd.   not incld.

23       070-142-064              Parkhill Rd.   not incld.

24       070-155-005    southeast of operations Parkhill Rd.   not incld.

25       070-155-004    southeast of operations   not incld.

26       070-154-001    adjoins Oster 071 SE corner   not incld.

27       070-154-024    adjoins Oster 071 south boundary   not incld.

28      070-154-002         south of operations   not incld.

29      070-154-006         south of operations   not incld.

30      070-154-003         south of operations   not incld.

31      070-154-007         south of operations   not incld.

32      070-155-011         south of operations   not incld.

33       070-154-018         SW of operations (58)   not incld.

34       070-154-017      SW of operations (adj. to 009)   not incld.

35       070-154-019      SW of operations (58)   not incld.

36       070-154-022      SW of operations (58)   not incld.

37       070-154-021      SW of operations (Digger Pine Rd.)   not incld.

38       070-152-033       Digger Pine Road   not incld.

39       070-152-032       Digger Pine Road   not incld.

40       070-152-022       Digger Pine Road   not incld.

41       070-152-021       Digger Pine Road   not incld.

42       070-152-005       Digger Pine Road   not incld.
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# APN Description of Location status

43       070-152-006       Digger Pine Road   not incld.

44       070-091-023       between Digger Pine and 58   not incld.

45      unknown parcel #       SMR SW of operations   not incld.

46      070-154-033  SW of operations (Hanson owned buffer)   not incld.

47      070-131-020   West of operations (Hanson owned buffer)   not incld.

48      070-131-021   West of operations (Hanson owned)   not incld.

49      070-131-018 West of operations (Hanson staging site 
on SMR)

  not incld.

50      070-141-008 NW of operations (Hanson owned buffer)   not incld.

51      070-141-006 NW of operations (Hanson quarried site)
on SMR (Mission Lakes LLC)

  not incld.

52      070-131-003  NW of operations (west of 141-006)   not incld.

53      070-141-054  NW of operations (Hanson quarried site)
on SMR (Mission Lakes LLC)

  not incld.

54      070-141-072 adjoins north boundary of both Oster 
parcels (Hanson owned buffer)

  not incld.

55      070-141-053 North of operations (Hanson owned 
buffer)

  not incld.

56      070-141-001  North of operations (RL)   not incld.

57      070-141-041  North of operations (RL)   not incld.

58      070-141-061  North of operations (RL)   not incld.

59      070-141-060  North of operations (RL)   not incld.

60      070-141-049  NE of operations (RL on 58)   not incld.

61      070-141-039  East of proposal (RL)   not incld.
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Pg. 25  Appendix E
The Land Use Ordinance states that noise levels from activities are to be evaluated at the
property line of adjoining uses. But, this is not well-suited to rural residential
development and rolling terrain. At the source side, there are problems in pinpointing the
source of quarry events since these are dispersed over multiple locations and the intensity
of activities changes with time. At the receiver end there can be problems if the property
line is shielded by topography and the residence is not. The County’s regulations related
to winery events and locations of composting facilities include provisions that measure
setback distance to neighboring residential structures as well as property lines. This
seems a reasonable perspective to adopt in this analysis.

Comments

• A reasonable perspective to adopt in this analysis is the language in the Land Use Ordinance.
• The language within the LUO is very clear:
Measuring exterior noise levels. Except as otherwise provided in this Section, exterior
noise levels shall be measured at the property line of the affected noise-sensitive land use
listed in Subsection B. Where practical, the microphone shall be positioned five feet
above the ground and away from reflective surfaces.

Pg. 27  Appendix E   pg. 4.8-14
 
Comments

• Accepting a 3db increase in noise levels to be significant is a reasonable threshold to use.
• Even if “significant” is not assigned until a 5db increase, many parcels experiencing significant  
noise impacts have been left unidentified.
• What are current noise levels in relationship to allowable standards?  How have those been 
measured?

Pg. 29  Appendix E thru Recommended Mitigations
The noise evaluations and forecasts presented above do not include specific actions to mitigate the 
noise produced by the project. This section of the report describes actions that may be taken to 
lessen noise impacts.

Quarry activities
The Las Pilitas quarry project was designed to retain the natural ridgelines on either side of the 
quarry area (see Figure 4). As work progresses, the excavation into the hillside will deepen, and 
with this topographic change, provide an opportunity to locate noise producing equipment in 
locations that are shielded from neighboring property.  At the conclusion of the first phase of 
construction, the floor of the quarry is fifty feet lower than the present elevation at the southwest 
entry to the quarry. It is recommended that Noise producing equipment such as crushers, 
screening equipment and recycling be sited as close as practical to the southwest face of the 
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quarry. Such positioning can substantially block the levels of noise experienced to the west of the 
site where the most noise impacted residences are located. 

Comments

• The engineered drawings as prepared by Tartaglia Engineering are within Appendix B and 
include a complete topographical survey.  The floor of Phase 1A is at 1100’. 
• The ridgeline referenced declines rapidly in elevation from north to south, exposing the 
entry as viewed from the west far further down the ridge than the above language would 
suggest.

• Proposed mitigation is built on misrepresentation of the terrain.   
• There may be more impacts than being presented across other impact areas if inaccurate 
topographical information is typical throughout the input into the noise contour modeling.
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Model of proposed Las Pilitas Quarry

El. 1100ʼ @ operations 
El. 1100ʼ @ SW ridge 

El. 1125ʼ @ SW ridge 

Access road

 58
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It is also recommended that noise production be considered in the selection of quarry equipment.

Comments

• We agree with this recommendation.  
• However, it needs to be effective and enforceable to be considered mitigation. Independent 
monitoring and enforcement would need to be in place to ensure the applicant is accountable to 
the community and that promises made are carried out. 

The backup signals produced by trucks and loaders are designed to be insistently audible. 
However, there are newer models of beepers that include proximity sensors or variable level 
controls related to ambient noise. It is recommended that equipment be outfitted with warning 
beepers that are effective in protecting workers but that produce no more than the necessary 
amount of noise.

SW Ridgeline exaggerated
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Comments

• This is a reasonable concession to nearby residents.  Noise carries directly up Parkhill Rd. as 
previously mentioned (with residents over 2 miles away from the proposed quarry hearing rail 
traffic along the El Camino Real corridor).

 The quarry supervisor should act as project noise manager and if a complaint is received the noise 
manager should see that it is formally recorded, investigated, and responded to both in writing 
and, where possible, through corrective action.

Comments

• The quarry supervisor is accountable to Las Pilitas Resources, LLC, and the economic 
feasibility of operations.
• A Noise Management Plan (NMP) needs to be developed prior to issuance of a use permit, not 
at some future date, so that the public has ample opportunity to comment on the details of that 
plan.
• Independent monitoring and enforcement of a NMP will be necessary to assure residents that 
their concerns are routinely recorded, investigated, and responded to adequately and consistently 
over the duration of the project. 

While blasting produces levels of noise that may be experienced as “strongly perceptible to mildly 
unpleasant”, there are ways of lessening annoyance. The 2004 Caltrans manual on transportation 
construction noise includes a section on how to deal constructively with the potential disruption 
from blasting. The recommendations in the manual are appropriate as mitigations for the Las Pilitas 
project. These include sponsorship of pre- project meetings with residents who may be impacted or 
concerned about blasting. At such a meeting the project blast plan would be explained. The 
warning signals that accompany blasting would be explained so that residents might anticipate the 
blast and not be startled. People that would like to receive notification of proposed blasting could 
sign up to receive information. The Caltrans plan even includes a recommendation that people be 
invited to witness the blasting if they choose to do so. As is that case with other noise issues, there 
should be a designated contact person at the quarry to deal with issues. The recording, 
investigation and reporting would be part of the overall noise management plan.

Comments

• The quarry supervisor would be accountable to Las Pilitas Resources, LLC, and the economic 
feasibility of their operations. 
• Independent monitoring and enforcement of a NMP will be needed to assure residents that their 
concerns are routinely recorded, investigated, and responded to adequately and consistently over 
the duration of the project.
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Mufflers on trucks should be in good condition. The scale house should post a notice that trucks 
that don’t have effective mufflers will not be admitted to the quarry. When problems are received 
by the quarry manager, or trucks are observed to have defective mufflers, notice should be given to 
drivers that repairs are needed in order to maintain access to the site. In measuring truck noise for 
this project it was noted that the truck used in our sound tests that was equipped with a well 
functioning exhaust system designed to AB 32 compliance was quieter than “average” trucks 
(Table 6).

Comments

• A Noise Management Plan (NMP) needs to be developed prior to issuance of a use permit so 
that the public has ample opportunity to comment on the details of that plan. 
• Mitigation measures such as a NMP cannot be based on some future actions, such as being 
prepared and approved at some future date.  The County Planning Dept. has no special capability 
in either noise abatement or validation of controls, but cannot escape it’s responsibility for 
ensuring adequacy of the NMP program.  
• CEQA requires that impacts must be clearly stated and mitigations both effective and 
enforceable.

Comments RE: Additions/Revisions to Mitigation Measures for 4.8

MM Noise-1 for Impact Noise-1: Truck traffic noise
• “Advising” all truck drivers about residential uses and asking them not to use compression 
(jake) brakes does not constitute effective mitigation.  
• MM must provide soundproofing at impacted residences along haul route.  Precedent 
language for sound proofing MM’s exists in numerous other project conditions.  A few to 
reference would be SFO noise abatement procedures in the city of South San Francisco, the 
Roblar Road Quarry (Sonoma County) conditions of approval, and the Biorn-Diani Mine 
(Santa Barbara County).
• An example of such language would be; The applicant/operator shall fund residential noise 
mitigation upgrades, as agreed to by the property owners, on the residences (list APNs) 
sufficient to maintain existing interior noise levels with the increased truck traffic. The 
applicant shall contact the property owners in writing with an offer to fund insulation 
upgrades. If approved by the property owners, upgrades, or compensation for upgrades, shall 
be made prior to the commencement of any preliminary construction or mining activity.   

Applicant Proposed Mitigation Measure APM LU-1 for Impact Noise-1
• A Traffic Management Plan MUST be presented in the EIR and its effectiveness both 
quantified and made available for public comment prior to implementation. 
• The County Planning Department  has no special capability in either traffic management or 
validation of controls for such a plan.
• To be effective and enforceable will require independent management. Voluntary 
compliance is not an acceptable option for a Traffic Management Plan. Residents have 
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experienced firsthand the ineffectiveness of this approach with the temporary traffic 
associated with construction of the solar projects.

MM Noise-2a, 2b, and 2c for Impact Noise-2
• Impact Noise-2 acknowledges that quarry operations would exceed the county daytime Leq 
standard of 50 dBA.  The nearby residents are existing uses permitted by the county within 
the RR land use category.  
• Any mitigation measures proposed must be effective and enforceable.  
• Sound proofing as at MM Noise-1 needs to be funded by applicant and legally defined 
prior to issuance of any use permits.  At a minimum, legal agreements to fund need to be on 
file prior to issuance of any use permits.
• Any  Noise Management Plan MUST be presented in the DEIR, quantified and made 
available to the public. 
• Over-the-road diesel truck traffic shall be limited to the hours of 7:00 a.m. to 7:00 p.m. so 
as not to increase the ambient Leq noise level to nearby residents.
• A maximum daily number of truck trips shall be a part of any conditions of approval.  
• The public must be informed of what the mitigations are and for how long they will be 
maintained and by whom they will be enforced. 
• 2c-Noise complaint procedures must include a provision to shut down operations until the 
complaint is responded and remedial action has been taken and verified.  Independent 
monitoring of complaint resolution will be necessary to for this MM to be effective.   

MM Noise-3a for Impact Noise-3a - Blasting Noise
• Blasting Noise is considered significant and not mitigable.
• Blasting Notification Plan cannot be based on some future action, such as a BNP to be 
prepared and approved at a future date.
• The Blasting Notification Plan MUST be presented in the Draft EIR.
• Blasting Noise is annoying and stressful to both humans and animals.  This is a public 
health and safety consideration that needs to be completely mitigated. 
• It’s effectiveness must be quantified as complete and made available for public comment.
• The public must be informed of what the mitigations are and for how long they will be 
maintained and enforced.
• Sound proofing as at MM Noise-1 for existing residences impacted by blasting noise must 
be provided.  Direct impacts created need to be directly mitigated.
• Private property rights include the right to quiet enjoyment of real property. An allowable 
use in the Land Use Ordinance does not grant an applicant the privilege to usurp that right.

MM Noise-3b for Impact Noise 3b - Blasting Ground Vibration
• There appears to be an exemption from the ordinance that is being said not to apply 
because of the proximity to the URL (pg. 4.8-7). 
• There is much evidence that blasting vibration may damage nearby wells, crack 
foundations, and generally places nearby residents on edge.
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• Appropriate mitigation would be to not blast on a site that is in such close proximity to pre-
existing homes, wells, and the Coastal Branch of the California Aqueduct.  
• A legal guarantee to nearby residents that damage from vibration to structures and water 
supply will be compensated for shall be in place prior to the issuance of any use permits.
• This would require effective (independent) monitoring of wells and structures, and a bond 
in place prior to issuance of any use permit.  The bond would need to be specifically 
maintained and earmarked for this purpose.

Additional Comments - Section 4.8 

• Flawed assumptions used in underlying baselines are introduced into Section 4.8 through the 
Dubbink Analysis.         
• Management Plans must be presented in the EIR and their effectiveness must be both 
quantified and made available for public comment prior to adoption.
• Mitigation measures need to be effective and enforceable.  Measures to achieve this need to be 
meaningfully addressed in the EIR. 
• Several of the requirements for an acoustical analysis found in Table 4-2 of the Noise Element   
do not appear to have been met.
• Even though some assumptions based on outdated noise contours may still be accurate, Section 
4.8 of this EIR is reduced to conjecture by not having actually measured current real-world 
existing noise levels in the original analysis being brought forward into 4.8. 
• A valid EIR is based on credible, reproducible tests and measurements.
• The conclusions presented in Section 4.8 regarding consistency with Noise Element Policy 
3.3.5 c are rendered unusable by not actually knowing what the existing noise levels are because 
they were never measured in the original analysis brought forward into 4.8.
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Section 6.0 Project Alternatives
Comments

pg. 6-1

6.1     INTRODUCTION

The range of feasible alternatives shall be selected and discussed in a manner to foster meaningful 
public participation and informed decision making.

Comments

• No explanation of what is being considered feasible has been included.  For example, if a 
project alternative is located on private property without possibility for acquisition of necessary 
easements, rights, etc., is an alternative in that location considered feasible?
• Project alternatives that are not or were never feasible fail to constitute a reasonable range of 
alternatives.
• Far more thorough and detailed discussion of what measures have been taken to determine the 
feasibility of the project alternatives presented needs to occur.   

pg. 6-1,2

6.2 BASIC PROJECT OBJECTIVES

Comments

• Project alternatives are required to meet project objectives.
• Basic project objectives are at odds with one another.
• While the desire to protect existing adjacent uses is stated in objective A,  the desire to protect 
significant mineral resources from land uses that threaten their availability (objective B) is 
opposite.
• What strategy is being utilized to simultaneously achieve contradictory project objectives?  
• Why is the fundamental and most basic project objective as summarized in the application for 
LLC by Las Pilitas Resources, “to develop and produce rock products for investment and 
production of income”, not included in the project objectives?
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pg. 6-4

6.5 NO PROJECT ALTERNATIVE

Comments

• Although the No Project Alternative would not fulfill the specific project objective related to 
producing 500,000 tons per year of aggregate material for use in the local development and road 
construction and maintenance sector, the need for additional aggregate sources within the 
production-consumption region has not been adequately proven.

Evaluation of need for additional aggregate

1. Analysis used to predict future aggregate needs is based on projecting a peak construction
period over a future period of time. This methodology fails to account for drastic economic
downturns occurring since 2006. Predictions of economic recovery have proven to be inaccurate
since that time. The economic downturn, possibly not yet fully realized, will likely result in even
further decreases in aggregate demand for some years to come. 
2. “As with many forecasts of economic activity, those generated for this report should not be 
viewed as offering unqualified predictions of the future. The forecasts in this report are based on 
assumptions that the data used is accurate, and that the economic and urban development trends 
of the past three decades will continue for the next five decades.”1

3. Several existing large scale quarries currently operate at production levels below their 
permitted volumes.
4. The amount of available material existing is substantially underestimated by only taking
inventory of currently permitted resources. Many existing quarries have resources far beyond 
their currently permitted levels and at least one large local quarry within this sector, Santa 
Margarita Quarry, has made application to expand production.  Those levels are not accounted 
for in future supply forecasts.
5. The proposed Oster/Las Pilitas Quarry has stated they will only be taking business from
existing suppliers. By their own admission, no new need exists: “The project is contending that 
it’s own operations will likely remove Hanson trucks while replacing those with project trucks, 
resulting in a net balance of current quarry related traffic.”2

6. Geographic inequity is an additional consideration in areas where potential for multiple
mining operations to locate in close proximity to one another exists.  The need for aggregate 
must be balanced against the cumulative environmental degradation and loss of rural character to 
industrial that multiple operations present to existing communities.
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Suitability of Transportation Corridor

1. Mining is transportation based and depends upon access to safe and suitable industrial 
transportation corridors. 
2. Pro-active network and corridor planning is essential to achieving safe pathways for 
commerce.
3. Formal corridors are planned and built specifically for expanding needs.
4. Functional corridors represent flows along an existing infrastructure. These often become
operational reality by default before determination of suitability or functionality.
5. The safety of all users of the corridor MUST be considered prior to determining the suitability 
of a corridor.  
6. The large scale mining operations (Hanson and Rocky Canyon) are much more favorably 
located in relation to accessing  transportation corridors suitable for intensive industrial activity 
than would ever be possible to achieve in the location Las Pilitas Resources currently proposes.
7. The currently identified haul route (Hwy. 58) is a narrow, shoulder-less rural route with limited 
lines of sight related to topography, yet is being considered to serve as a busy  industrial 
transportation corridor for up to the next 58 years. 

• Hwy. 58 is a California Legal Yellow Advisory Route beginning at J Street in Santa 
Margarita.3
•  Hwy. 58 from Santa Margarita urban reserve line to the Kern County line is listed 
under Suggested Scenic Corridors for the candidate roads and highways.4

•  Structure 49 0237, the 323’ long Salinas River Bridge, classified as a minor arterial 
(rural) route, has an operating rating of 59.8 tons.  Given the constraints of the haul route 
and proposed access into the project, it is reasonably foreseeable that this rating would be 
routinely exceeded by industrial activity requiring large numbers of trip cycles utilizing 
trucks 65-72’ in length loaded to the legal capacity of 80,000 lbs.

Hanson
SMR
• The geographic inequities and cumulative impacts associated with operating yet more quarries 
in this area far outweigh any benefits to the local economy.  The material produced will not stay 
local because there is already a surplus in the local market.
• The No Project Alternative is the only truly effective mitigation measure.
• We strongly support the No Project Alternative for the specific location of this project proposal 
and agree with the conclusion within 6.6.1 that expansion of the existing quarries may be 
considered in conjunction with the No Project alternative at the Oster family property, and would 
thus avoid the impacts associated with this project. It may also be reasonable to consider 
expansion of existing quarries as a way of delaying the proposed project and its accompanying 
effects for some time.
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pg. 6-14
6.8 ALTERNATIVE ACCESS ROUTE TO SR 58 VIA HANSON QUARRY

Comments

• While it may be true that some of the identified noise impacts of the project associated with 
truck traffic through residential neighborhoods and the school zone along SR 58 would be 
mitigated by using this alternative, far more impacts are introduced in other areas.
• This alternative compounds the safety impacts that are the major concern with the use of Hwy. 
58 through one of the many dangerous sections of the roadway (PM 4.6 thru PM 5.08) and likely  
beyond.
• The need for a left-turn lane would remain present at the proposed project entrance while the 
need for a right hand turn shoulder would be created at the private road providing access to a 
residence and jeep access into the back of Hanson Quarry.  
• The Coastal Branch of the California Aqueduct would need to be crossed at this location.   
• Noise, air quality, and aesthetic impacts are significantly increased for the concentration of 
residences, most all of which are at higher elevations on Digger Pine Rd. 
• We are not supportive of any alternative route that utilizes Hwy. 58.  
• Figure MP6.0-1 as an example of an alternative route worthy of community review if properly 
designed and subjected to an environmental review process that ensured public comment was 
incorporated into any final outcome.
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Portion of 6.7-1 utilized in MP6.0-1

Comments Figure 6.7-1

• This alternative may possibly mitigate some of the more severe noise impacts associated with 
the currently proposed access into the quarried area depending on how deep the road were cut in.  
If the existing benching were maintained, the road would enter the quarried area at the bench 
elevation of 1150’, 50’ higher than currently proposed.  This likely increases the steepness 
(grade) of the road.
• The remainder (not circled) portion does nothing to lessen impacts present in the original 
proposal and still relies on Hwy. 58 to function as a suitable industrial transportation corridor, a 
solution we find unacceptable as previously stated.
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Comments Figure 6.8-1

• Existing Private Road appears to be the currently proposed access driveway.
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Suggested alternative Figure MP6.0-1   

• Utilizes elements of already considered pathways. 
• Makes same feasibility assumptions as URS has regarding access easements.
• Requires private bridge over Salinas River.  
• Figures MP6.0-2 thru 4 provide examples of some river crossings.

Proposed quarry

2

1

        Figure MP 6.0-1
An Alternative Access Route
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Figure MP 6.0-2   on access route to Rocky Canyon Quarry

Figure MP 6.0-3  on access route to Rocky Canyon Quarry
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Figure MP 6.0-4  Private bridge over Salinas River at Santa Clara Rd. in South Atascadero
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Additional Comments Section 6.0 

• Alternative transportation options must be carefully considered if the environmentally superior 
option, the No Project Alternative is not chosen.    
• The feasibility of alternative transportation options must not be measured in dollars.
• It is unacceptable to apply any metric to “feasibility” other than the public health, safety, and 
welfare.
• The community does not support subsidizing a private business enterprise proposing a use of 
publicly maintained, taxpayer funded roadways that compromises the structural integrity of 
public infrastructure and the future safety of all other users of the roadway.   
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To promote safe and legal bicycle riding for recreation and transportation 
 

May 1, 2013 
 
Mr Murry Wilson 
Department of Planning and Building 
976 Osos Street Room 300 
San Luis Obispo CA 93408-2040 
 
Dear Mr Wilson, 
 
San Luis Obispo Bicycle Club opposes the proposed Oster/Las Pilitas Rock Quarry, 
Conditional Use Permit DRC2009-00025, on Hwy 58 east of Santa Margarita.  We 
believe that the proposed volume of truck traffic on this section of highway presents 
unmitigatable risks to bicyclists. 
 
We also believe that the draft EIR in circulation does not adequately identify the impact 
on bicyclists nor propose reasonable mitigation efforts.  At a minimum, the project must 
find a way to separate bicyclists from the high volume of new truck traffic, such as 
construction of a parallel Class I bike trail between Santa Margarita and the proposed 
quarry site. 
 
Please put the bike club on your distribution list for future communications concerning 
this project. 
 
Thank you. 

 
 
 
 
 

Robert Davis, 
President 
 
Cc: SLO County Bicycle Advisory Committee 
 SLO County Bicycle Coalition 
 Supervisor Arnold 
 

 







Dear Mr. Wilson, and Supervisors Arnold and Teixeira,
I am copying SMART's comments about the DEIR for the Las Pilitas Quarry in this email.
I am also attaching a copy in case that is easier for you to print. 
Thank you, 
John Beccia
 
 
 
 June 4, 2013

Dear SLO County Planning Dept. and URS Corporation,
    I am submitting comments to the DEIR for the Oster/Las Pilitas Quarry project proposal on 
behalf of Santa Margarita Area Residents Together (SMART).

    First of all, I want to thank the county for extending the comment period so the community 
could have adequate time to study this complex proposal.  This project could have a very 
significant impact on the quality of life for the residents who live near the proposed quarry, and 
for the town that will bear many of the traffic and noise impacts.

 INTRODUCTION

1) ASPHALT & CONCRETE RECYCLING  - In the discussion of the recycling objective on 
pages 1-2 and 1-3, it is noted that it is recommended in COSE to increase the amount of 
construction and demolition waste recycling. However, there is no discussion of the fact that this 
type of activity is not currently an allowed use in the Rural Land Zones, where this project 
resides. 
    Asphalt and concrete recycling at this site is not compatible with the current Land Use 
Ordinance.  This fact is notably absent when a later discussion of recycling occurs on pages 2-6 
and 2-7.  Furthermore, it is noted that all recycled material “will be required to be free of oil…”.  
That would be virtually impossible since petroleum is the basic component of asphalt concrete. 
    Once again, when the issue of Land Use Compatibility is studied on pages 4.14-1 through 
4.14-10, there is nothing said about the recycling issue.
    The fact that there has been a request for a waiver by the applicant in order to have a recycling 
component is public knowledge and can be found at the following link...- 
http://margaritaproud.com/LPR-LandUseWaiverRequest.pdf
Since the DEIR ignores this issue, we find the DEIR to be totally deficient in this area.
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    We also would note that in letters dated Sept. 7, 2010 , in emails of Sept 10 2010, and another 
letter of May 18, 2011 to SLO County Planning from SMART we bring up the Land Use 
compatibility concerns and ask for an interpretation of this issue to be made at that time. We 
never received an interpretation or a hearing,  so this concern remains on the table for this EIR to 
address.  I am including copies of these letters to be included in the record so this issue can no 
longer be ignored.

    A discussion of this issue needs to be included in the EIR and in fairness to the applicant and 
the EIR preparer, the county needs to make a decision about compatibility and whether they will 
grant a waiver so the impacts can fully be discussed in the EIR

2)  DEMAND FOR AGGREGATE MATERIAL -  pages 1-4, 1-5. & 1-6 which include table 1-1 
makes no mention of the pending permit for expanding the Hanson Quarry or the possible 
expansion of the Rocky Canyon Quarry. 
    To the DEIR’s credit, this is included in the Alternatives section of 6.6.1 on pages 6-5 and 6-6 
and it is noted that expansion of those quarries may be able to meet the future demand and would 
then avoid the significant impacts of this quarry.  This should be included in the introduction 
section as well.
    However, the statement on page 6-6 that this project would provide an independent, local 
source of aggregate is unfounded since there is no guarantee this quarry would continue to be 
owned by local residents in the future.  There is nothing that prevents the current applicant from 
selling it to someone else, and therefore the “independent, local” label has no merit.

3) CONSERVATION AREA -  page 1-5 and 1-6 notes the 68.8 acres that will be set aside for 
permanent conservation.  While this is admirable, it should not be considered mitigation for oak 
tree removal as noted in section 4.5-38.  Instead, true mitigation should be achieved by requiring 
the applicant to purchase and preserve oak woodland based on the amount of canopy removed. 
This can be achieved by outright purchase or donation to a local Land Conservancy for this 
purpose.

4) FUEL STORAGE - It is noted on page 1-7, that no fuel storage or vehicle maintenance 
facilities will be on the project site.  It is common knowledge among local residents that Mr. 
Cole, one of the project applicants, has for years had a fuel storage tank and vehicle maintenance 
facility on his property within a half-mile of the quarry. This is pertinent as this is likely the 
source/location where the quarry will be getting it’s fuel and maintenance needs met,. Thus the 
EIR should be addressing that probability.

5) STREAMBED ALTERATION AGREEMENT- page 1-8, section 1.4.4.....Since an agreement 
with CA Dept. of Fish and Game needs to be in place before streambed alteration can take place, 
this should be done first, so the EIR can discuss the contents of such an agreement and the 
resultant environmental impacts.  A true assessment of the project impacts cannot be done 
without that data.  It is not sufficient to say an agreement will take place.
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 PROJECT DESCRIPTION

1) EQUIPMENT LIST - page 2-7 gives an estimate of the equipment used at the proposed 
quarry.  Since CEQA requires an EIR to look at the worst case scenario of a project when 
assessing it’s impact, this equipment list should reflect the amount of equipment required when 
the quarry is operating at it’s full capacity so that the full impacts can be addressed.

2) TRUCK TRIPS - page 2-9, paragraph 2 states that up to 800 truck trips a day could occur with 
a large project.  The whole traffic analysis needs to be redone based on this higher number, since, 
once again, CEQA requires studies be done based on the worst case scenario.  Unless the traffic 
analysis is redone, the DEIR is totally deficient in the traffic and noise areas.

3) SALINAS RIVER WATER USE - page 2-10 states that the quarry will use about 4000 gallons 
a day.  If that is based on average use, the EIR analysis needs to be done based on the quarry 
operating at it’s highest capacity so the full impact can be assessed. The DEIR also needs to 
include comparison of water use by other quarries to this project to show whether that number is 
realistic.

4) LAND USE COMPATIBILITY -  page 3 paragraph 2 notes that the proposed quarry may be 
inconsistent with several county policies.  This is again noted in section 4.14 about Land Use.  
The project may be inconsistent because of noise issues and traffic on Highway 58.  On page 
4.14-4, the DEIR specifically notes that the project may be inconsistent with the County’s Clean 
Air Plan, with habitat and conservation planning, with agency environmental plans or policies, 
and may be inconsistent with surrounding land uses.
    Once again, as with the recycling question, SMART feels that in fairness to both the applicant 
and the public, the county should make these determinations with regards to whether a project is 
compatible or inconsistent with land use policies, and that determination should be made up 
front.  In this way an applicant understands where they stand before putting too much money into 
a project that may be infeasible because of land use issues.

ENVIRONMENTAL SETTING

1) SCENIC RESOURCES  - page 3-2, section 3.2 states that the County General Plan and Open 
Space Element identifies SR 58 as a “Suggested Scenic Corridor” and to the DEIR’s credit on 
page 4.1-2 it treats it as such even though there is not yet an official designation.

2) SURROUNDING LANDS  - page 3-3 section 3.3 states that there are 2 residences in the 
adjacent Rural Lands designation to the east and north of the quarry property.  In our discussions 
with local neighbors and in looking at the enclosed map, that number appears to be grossly 
underestimated.  The Final EIR needs to verify those numbers and correct the document 
accordingly.  Any mitigation should take into consideration the people most affected, and 
mitigations should be tailored accordingly. 
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AESTHETICS and VISUAL

1) SCENIC CORRIDOR - see earlier note on SCENIC RESOURCES

2) VISUAL IMPACTS  - pages 4.1-9 through 4.1-14 summarize how the proposed project would 
change the visual character of the area because of grading and possible night lighting.  It is noted 
that even with the reclamation required, the impact will be significant and not mitigable. (see 
table at bottom of page 4.1-10).  The cumulative effects are also deemed significant and not 
mitigable.  Once again SMART feels that as mitigation the nearest neighbors who will bear most 
of the negative impacts should be compensated for their losses due to this project.  
Compensations should be written into the mitigations.

AG RESOURCES - no comments

AIR QUALITY 
 
1) SIGNIFICANT IMPACTS TO AIR QUALITY - It is noted on page 4.3-11 in Table 4.3.4 that 
the project could exceed SLOPCD emission thresholds.  On page 4.3-20, the DEIR states that the 
annual ROG and NOX emissions from this project are significant and not mitigable.  On page 
4.3-21 it is noted that the total emissions could exceed the threshold of 25 tons a year and 25 
pounds a day with or without blasting.
    The DEIR does not include any discussion of a reduction in hours of operations in order to 
meet emission thresholds.  This discussion should take place in the Final EIR since a reduction in 
operational hours would in fact be an effective way to mitigate these impacts.
    On page 4.3-27, the DEIR mentions the “nearby sensitive receptors” being the most at risk 
which once again brings up the fact that those who bear the burden of this project, if it is allowed, 
should also get a share of the benefit with some kind of compensation included in the 
mitigations.
    If the project is allowed to go forward with these impacts not being mitigated, then a possible 
buy-out of the property owners who are the ““nearby sensitive receptors”  should be considered 
as a condition of approval.
    On page 4.3-28 the DEIR states that a formal agreement with SLO APCD has not yet been 
reached.  This should be required by the county so the impacts can be studied in the final EIR. 

GREENHOUSE GAS EMISSIONS

1) Reduction of Greenhouse Gas emissions - on page 4.4-3 in table 4.4-1 with regards to policy 
AQ 1.2, the DEIR states that providing a local source of aggregate would reduce the need for 
importing material and thus reduce fuel consumption and greenhouse gases.  The same statement 
is made with regards to AQ 5.2.5 on page 4.4-5.  However there is no reference or footnote to 
any research or study done to support that argument.  An assumption has been made that 
increased local truck trips would replace truck trips from out of the area and have a net reduction 
of greenhouse gas emissions.  There is also no data as to how much reduction would occur. 
    This raises the question of whether the project quarry will be exporting material to outside 
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areas.  If so, there is potentially no reduction in greenhouse gas emissions as suggested here. 
    The Final EIR needs to present data to support the greenhouse gas reduction statements and it 
needs to address whether the quarry will be exporting material outside the county.
    Also, on page 4.4-3 in table 4.4-1, with regards to policy AQ 1.7, the increased large truck 
traffic will not encourage bicycle and pedestrian use along 58.  It will, in fact, serve to discourage 
bicycle use due to safety as well as aesthetic reasons.  Therefore, the DEIR is blatantly wrong 
about this project being potentially consistent with this policy.   The final EIR needs to address 
this and correct that finding.
  
BIOLOGICAL RESOURCES

1) Policy Consistency Analysis - On page 4.5-5 in table 4.4-1 it is pointed out that this project is 
potentially inconsistent with Policy BR 4.3 and goes on to state in the discussion that monitoring 
is not necessary.  Without monitoring, there is no way to ensure project water use data is 
consistent with their projections.  There would be no mechanism to measure if they are 
consistent, whether they decide to wash aggregate, or to know how much water is actually being 
used to control dust.  Monitoring should be required in the final EIR.

2) 4.5.6 Project Impacts and Mitigation Measures - SMART believes that too often, open space 
conservation easements occur on lands that are unusable, and serve as mitigation for projects that 
destroy sensitive species and trees
    Instead, true mitigation should be achieved by requiring the applicant to purchase and preserve 
oak woodland based on the amount of canopy removed.  This can be achieved by outright 
purchase or donation to a local Land Conservancy for this purpose.

GEOLOGY - No comments

HAZARDS AND HAZARDOUS MATERIALS – Once again, we believe that any mitigation 
should take into consideration the people who are most affected, and tailor the mitigations 
accordingly.  It is critical that those who bear the burden of this project, if it is allowed, should 
get a share of the benefit with some kind of compensation included in the mitigations.

NOISE  

1) TRUCK TRAFFIC NOISE - The DEIR notes that the project will cause an increase in the 
LDn because of traffic, and will add to the problem in Margarita Village where the level already 
exceeds 60LDn, and that this impact (MM-Noise 1) is significant and not mitigable.  Therefore, 
in order for this project to go forward, the County would have to find an overriding consideration 
that would find the community benefits outweigh the significant impacts. 
    The Final EIR needs to include a discussion of possible community benefits, as none are 
immediately evident.

2) QUARRY OPERATIONS - The DEIR states that noise during the normal operation of the 
quarry will be significant and not mitigable. (MM Noise 2a, 2b and 2c).
              Once again, in order for this project to go forward the County would have to find an 
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overriding consideration that would find the community benefits outweigh the significant 
impacts. 
    The Final EIR needs to include a discussion of possible community benefits.

PUBLIC SERVICES & UTILITIES - no comments

RECREATION  - no comments

TRANSPORTATION & CIRCULATION  

1) CEQA REQUIRES WORST CASE SCENARIO ANALYSIS - In the DEIR’s Project 
Description section on page 2-9, paragraph 2 it states that up to 800 truck trips a day could occur 
with a large project.  As noted in our comments, above, the whole traffic analysis needs to be 
redone and based on this higher number, since CEQA requires studies be done based on the 
worst case scenario.  Unless this is done, the DEIR is totally deficient in the traffic and noise 
areas.

2) TRAFFIC CIRCULATION ON NEIGHBORHOOD STREETS - The DEIR also completely 
ignores the impacts the increased truck traffic will have on residential neighborhood streets, 
specifically on I and H streets.  Many private vehicles will take residential streets as an alternate 
route to avoid the back-up of traffic that will inevitably occur along Estrada at the Estrada/ El 
Camino intersection.  A Transportation Impact Analysis needs to be done to assess this impact. 

3) BICYCLE USE OF HIWAY 58 - The DEIR does not adequately address the issue of bicycle 
traffic on Highway 58.  Since this is a designated bicycle route, and one of the county’s land use 
policy goals is to encourage bicycle use, an assessment of this use and the effect this project will 
have on it needs to be done in the Final EIR.

4) CALTRANS KPRA ADVISORY FOR HIWAY 58 - The discussion on page 4.11-3 points out 
the Caltrans 30 foot KPRA truck advisory for Highway 58 and the safety issues with the longer 
length trucks being able to stay in designated lanes.  Many of the trucks using the quarry facility 
will be more than double the advised KPRA length.  The DEIR needs be revised to reflect that 
this advisory applies to the entire length of SR 58 from J St. in Santa Margarita to the Kern 
county line. 

5) EL CAMINO/ ESTRADA INTERSECTION - Pages 4.11-7 and 4.11-8 discuss the distance 
between the stop sign on El Camino and the railroad crossing.  The DEIR states the distance to 
be 78 feet.  In actuality, it is closer to 60 feet.  Since many of the trucks using the quarry will be 
longer than 70 feet, this will create a dangerous condition. The final EIR needs to address this 
and, as a mitigation, impose a fixed limit on the size of vehicles allowed to use the quarry 
facility.

6) QUARRY ACCESS - Pages 4.11-23, 24 and 25 discuss quarry access and staging of trucks at 
the quarry site and has a table of mitigation measures proposed.  Impact Traffic 3A recognizes 
the disruption to normal highway traffic that will occur at the quarry entrance. The mitigation 
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basically says that an Encroachment Permit with Caltrans will take care of this problem. 
    There are no specifics about what this permit will require, therefore it cannot accurately 
conclude that this will mitigate the problem.
    Anything short of a left hand turn lane will create major delays to traffic at the quarry access 
point. The EIR needs to address this and propose suitable mitigations.

7) SALINAS RIVER BRIDGE - There is no discussion or analysis in the DEIR about the weight 
of fully loaded gravel trucks routinely crossing and exceeding the operating capacity of the 
Salinas River Bridge. This impact needs to be addressed in the Final EIR.

8) CUMULATIVE IMPACTS - Page 4.11-29 includes the mitigation for the cumulative traffic 
impacts.  It correctly notes that these impacts will be significant and not mitigable.
    Any future improvements cannot be assured since it remains ultimately in Caltrans 
jurisdiction.  Because of this, the safety concerns with the nearby elementary school, the 
off-tracking that will occur with the large trucks on Highway 58, the staging and access 
disruptions, all are completely inappropriate for existing conditions.  Once again, the Final EIR 
needs to include an analysis of possible community benefits so the decision-makers could weigh 
these benefits against the significant long-term impacts of this project.

9) MITIGATIONS - In general, the mitigations proposed for the traffic issue in this DEIR are 
very weak when compared to the mitigations for traffic implemented for the 
Sunpower-California Valley Solar Ranch project.  That project also utilizes State Highway 58.  
The Sunpower project expected an increase of 25% daily truck travel for up to a period of 36 
months compared to a 450% truck traffic increase that comes with this project or up to 56 years.  
The Final EIR should study the mitigations for the Sunpower-Cal;ifornia Valley Project and 
upgrade the mitigations for this project where appropriate.

WASTEWATER - no comments

WATER QUALITY

1) SANTA MARGARITA RESERVOIR  - In discussion on page 4.14-4 and 5, it notes the 
permit requirements for maintenance of Salinas surface flow but no study is done of proposed 
methods to assess project impacts on possible downstream release from the reservoir. This needs 
to be done in the final EIR.

2) WATER USE - Page 4.13-11 estimates water use for this project to be 7AFY. Research of 
water use at other quarries indicates that this estimate is low.  While this projects claims it will 
not be washing aggregate, even the estimate of 4000 gallons a day for dust control appears to be 
low.  At the nearby Hanson Quarry, which produces 700,000 annual tons of material (compared 
to 500,000 for the proposed project), the total water use is estimated at 300 AFY.  Assuming one 
third of that is used for aggregate washing (which is a high estimate) that would leave the Hanson 
water use at 200AFY.  
    Each project has unique issues, but the water use estimate for the Las Pilitas Quarry seems to 
be way out of line when compared to the industry standard.  The Final EIR needs to include a 
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condition of approval that prevents any washing of aggregate in the future, and needs to reassess 
the water use and the effect it will have on CSA 23.

3) WAIVER FOR RECYCLING – It is public knowledge that the applicant has requested a 
waiver in order to have a recycling component.  This can be found at the following link:  
http://margaritaproud.com/LPR-LandUseWaiverRequest.pdf
    The Final EIR needs to assess the impacts that recycling concrete and asphalt would have on 
the Salinas River.  Without this assessment, the Final EIR should propose a condition of approval 
that prohibits any recycling of materials in the future.

4) CUMULATIVE IMPACTS - Research of water use at other quarries indicates that the 
estimate in this DEIR is low.  The Final EIR should study and assess the use at other quarry 
operations and adjust the water-use figures as appropriate.  This would also require a new 
assessment of the impacts on the Salinas River and all of the downstream water users.

    
LAND USE

1) INCOMPATIBILITY ISSUES - The DEIR notes that analysis has identified a number of 
issues with land use compatibility, specifically in the areas of aesthetics and visual, noise, and 
traffic.  On pages 4.14-9 and 10, there is a table that outlines various Applicant Proposed 
Measures to help mitigate these problems.  The DEIR also notes that a future decision by the 
county will be made about implementing these measures.
    Once again, like with the recycling question, SMART stresses that in fairness to both the 
applicant and the public, the county should make these determinations with regards to whether a 
project is compatible or inconsistent with land-use policies up front, and that this should be 
included in the Final EIR.

EFFECTS THAT ARE LESS THAN SIGNIFICANT

1) 4.15.6 EMISSIONS, 4.15.8 CLEAN AIR PLAN, 4.15.9 AIR QUALITY - page 2-9, paragraph 
2 states that up to 800 truck trips a day could occur with a large project. Note our earlier 
comments, Project Description, #2 Truck Trips.

2) 4.15.1  BIOLOGICAL RESOURCES -  page 1-5 and 1-6 notes the 68.8 acres that will be set 
aside for permanent conservation.  Note our comments, Introduction, #3.

3) 4.15.25 TRAFFIC - page 2-9, paragraph 2 states that up to 800 truck trips a day could occur 
with a large project. Note our earlier comments, Project Description, #2 Truck Trips.

4) 4.15.27 SURFACE WATER, 4.15.28 CSA 23, 4.15.29 WATER QUALITY AND SUPPLY - 
Research of water use at other quarries indicates that the estimate in this DEIR for this is low. As 
noted earlier, the Final EIR needs to study and assess the use at other quarry operations and 
adjust the water-use figures as needed.  
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CUMULATIVE EFFECTS SUMMARY

1) NOISE - page 2-9, paragraph 2 states that up to 800 truck trips a day could occur with a large 
project. Note our earlier comments, Project Description, #2 Truck Trips.

2) TRAFFIC - page 2-9, paragraph 2  states that up to 800 truck trips a day could occur with a 
large project.  Note our earlier comments, Project Description, #2 Truck Trips, and Traffic and 
Circulation, #8.

3) WATER USE - Research of water use at other quarries indicates that the estimate in this DEIR 
for this is low. See our earlier comments..

PROJECT ALTERNATIVES

1) 6-8 ALTERNATIVE ACCESS ROUTE TO 58 VIA HANSON QUARRY - The proposed 
access route in this alternative, while attempting to mitigate some of the traffic, still fails to 
address many problems with regards to quarry access, still uses a portion 58, and increases the 
noise, air quality, and visual impacts for a number of the nearby residences.  SMART could only 
support a redesigned route that avoids the impacts noted.

2) NO PROJECT ALTERNATIVE - Given the amount of significant impacts that cannot be 
mitigated, and the long-term negative consequences that this proposed project will have on the 
Santa Margarita community, this alternative is the preferred alternative by SMART.
    Once again, the Final EIR needs to include an analysis of potential community benefits (if any) 
so the decision-makers can weigh these benefits against the significant long-term impacts that 
this project will have.  If no community benefits are found, as we suspect, then this needs to be 
stated in the Final EIR.

    This concludes our comments at this time.  We look forward to the responses in the Final EIR.  
Thank you for the opportunity to provide input. 

                                John Beccia
                                President, SMART

CORRESPONDENCE ABOUT RECYCLING
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Sept. 7, 2010

Dear Mr. Oliveira and County Staff,
    In our letter dated July 17, 2010 regarding the Oster Quarry project, 
we ended our comments with the following sentence;  In fairness to both the public and the 
applicant, the county should make an official decision about whether the asphalt and concrete 
recycling is or is not allowed under the present land use zoning.     
    We are writing again to reiterate that point,  and formally request that a decision on the 
recycling issue be issued by the Board of Supervisors. The applicant and the public need to know 
whether this component is allowed or not allowed,  since it will determine whether or not this 
issue will be part of the upcoming environmental reveiw.
    Thank you for your consideration. We will be looking forward to your response.

            
                            John Beccia
                             SMART
                            PO Box 50
                            Santa Margarita, CA 93453

Begin forwarded message:
From: John Beccia <upndair@netzero.net>
Date: September 10, 2010 12:19:53 PM PDT
To: joliveira@co.slo.ca.us
Cc: jnall@co.slo.ca.us, jpatterson@co.slo.ca.us, ecarroll@co.slo.ca.us
Subject: Oster recycling



Sept. 10. 2010

Dear Mr. Oliviera,
 It seems to us that the language is clear concerning the asphalt recycling issue and that it should 
not be allowed in this project. As in an earlier letter we wrote,  we will cite the interpretation 
procedure in LUO section 22.02.030 which reads as follows...

If questions arise from persons or bodies charged with  
> administering this Title about its content or application, the  
> Commission shall ascertain all pertinent facts, and by resolution  
> set forth its findings and interpretation.  The resolution shall be  
> forwarded to the Board, which shall consider the findings and  
> interpretation of the Commission and render a final decision and  
> interpretation on the matter.  Thereafter the interpretation of the  
> Board shall prevail.

Though this may not provide the grounds for not accepting the application, it clearly states the 
procedure for interpretation. Again, this interpretation should be made by the county to serve 
both the interests of the public and the applicant so they both know the scope of the application 
and what the EIR needs to address. Why make the applicant pay for studies for something that 
may not be allowed, and why make the public concern itself with that aspect of the operation if it 
is not permitted in this land use zoning? 

Thank you, 
John Beccia
SMART
PO Box 50
Santa Margarita, CA 93453

From: joliveira@co.slo.ca.us
To: John Beccia <upndair@netzero.net>
Cc: ecarroll@co.slo.ca.us, jnall@co.slo.ca.us, jpatterson@co.slo.ca.us
Subject: Re: Oster recycling
Date: Fri, 10 Sep 2010 14:07:26 -0700

Hi John-
I hope your enjoying the return of the sunshine today.  I believe the ordinance section quoted 
below pertains to the interpretation process.  As you know, if staff or someone from the public 



wants a detail of the ordinance to be interpreted, the Planning Commission has the ability to hear 
the facts and make an interpretation to be passed along to the Board of Supervisors, at which 
point an official interpretation is rendered.
Although staff is not requesting an official interpretation at this time, staff will be providing a 
full analysis of all pertinent environmental issues (which includes Land Use consistency analysis) 
to the public for review and eventually to the County decision makers through the EIR process.  
Because the scope of the upcoming EIR has not yet been finalized, it would be too early to 
comment on what the land use consistency analysis
will include or whether staff can support the project as a whole or whether only portions of the 
proposed project can be supported, or not at all.
However, we can confidently say that the proposed recycling component of the project will be 
scrutinized under the land use analysis and it will be circulated for public review and comment.

As you know, the intricacies of a complicated project review like this can become very involved.  
Sometimes emails aren't enough.  I would be happy to talk to you on the phone or in person if 
you'd like to discuss your questions and concerns.  Of course, emails are fine too, but I wanted to 
make sure you know I'm always available.

Jeff Oliveira
Environmental Resource Specialist
Department of Planning and Building Environmental Resource Division
County of San Luis Obispo
(805) 781-4167

My response that same day-Fri Sept 10 2010

Jeff, 
Thanks for your response. I think it was clear from my email yesterday that we (SMART) as the 
public are formally requesting an interpretation so it can be settled before the EIR process takes 
place. Supervisor Patterson has informed me that he was going to discuss our request with Ellen 
Carroll and get back to me. During the Santa Margarita Ranch application process the same 
mistake was made when staff made a decision to go ahead and not issue a formal determination. I 
believe that the proper Land Use issue is still part of North County Watch's suit about the ranch. 
This kind of question should be resolved early in the process so it can be put to rest.

 Thank you, 
John Beccia



John Nall
SLO County Planning
May 18, 2011

Dear Mr. Nall:

I am writing to repeat a request that we have made on at least two occasions in the past year:  
Regarding the Los Pilitas / Oster Quarry (DCR2009-00025), the application currently submitted 
to the County of San Luis Obispo for consideration includes an asphalt and concrete recycling 
facility.  The description of allowed uses in a rural lands zoning area (RL) makes it quite clear 
that unless there was an application for or an existing land-fill, the recycling facility is just not 
allowed.

This situation is very similar to a previous discussion regarding the same application.  
Specifically, the application also had an asphalt manufacturing component.  We asked for and 
received a clarification hearing that put to rest that particular issue once and for all.  

Consider the benefits to all parties that that decision provided: Planning did not to have to 
continue to analyze an obviously non-compliant use, the applicant is not spending money to 
defend the use and the public does not have to continuously defend themselves against this 
potential violation of zoning.

The county has language that allows interpretation of Land Use Ordinance language...(TK, please 
resend clarification language).

SMART is again formally asking for a clarification hearing in front of the Planning Commission 
and the Board of Supervisors.  The question will be: Is asphalt and concrete recycling allowed 
under the land use ordinance for this specific pending operation?

If indeed, as we assert, the answer is "no,", we request that the applicant be required to remove 
that use from the application before further processing of that application is allowed.  The 
applicant can be directed towards the process for a general plan amendment, if they still desire to 
have an asphalt and concrete recycling facility.

Mr. Nall, please respond to this request as soon as possible.  This request is not at all rhetorical, 
we feel this hearing needs to happen as soon as possible.

Sincerely,

John Beccia
Smart President.
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INTRODUCTION  
 

Sand, gravel, and crushed stone are “construction materials.” These commodities, collectively 
referred to as aggregate, provide the bulk and strength to Portland Cement Concrete (PCC), 

Asphaltic Concrete (AC, commonly called “black top”), plaster, and stucco. Aggregate is also used 
as road base, subbase, railroad ballast, and fill. Aggregate normally provides from 80 to 100 
percent of the material volume in the above uses.  

 
The building and paving industries consume large quantities of aggregate and future demand for 
this commodity is expected to increase throughout California. Aggregate materials are essential to 

modern society, both to maintain the existing infrastructure and to provide for new construction. 
Therefore, aggregate materials are a resource of great importance to the economy of any area. 
Because aggregate is a low unit-value, high bulk weight commodity, it must be obtained from 

nearby sources to minimize economic and environmental costs associated with transportation. If 
nearby sources do not exist, then transportation costs can quickly exceed the value of the 
aggregate. Transporting aggregate from distant sources results in increased construction costs, fuel 

consumption, greenhouse gas emissions, air pollution, traffic congestion, and road maintenance. 
 
To give an idea of the scale of these impacts, from 1981 to 2010, California consumed an average 

of about 180 million tons of construction aggregate (all grades) per year.  Moving in 25 ton 
truckloads that is over 7.2 million truck trips per year. With an average 25 mile haul (50 mile 
round trip) that amounts to more than 360 million truck miles traveled, almost 47 million gallons 

of diesel fuel used, and more than 520,000 tons of carbon dioxide emissions produced annually. If 
the haul distance is doubled to 50 miles (100 mile round trip) the numbers double to 721 million 
truck miles traveled, almost 94 million gallons of diesel fuel used, and over 1 million tons of 

carbon dioxide emissions produced. 
 
Land-use planners and decision makers in California are faced with balancing a wide variety of 

needs.  Increasingly, as existing permitted aggregate supplies are depleted, local land-use decisions 
regarding aggregate resources can have regional impacts that go beyond local jurisdictional 
boundaries. 

 
These factors, universal need, increasing demand, the economic and environmental costs of 
transportation, and multiple land-use pressures make information about the availability and 

demand for aggregate valuable to land-use planners and decision makers charged with planning for 
a sustainable future for California’s citizens. 
 

California Geological Survey (CGS) Map Sheet 52, 1:1,100,000-scale, and this accompanying 
report provide general information about the current availability of, and future demand for, 
California’s permitted aggregate reserves. Map Sheet 52 was originally published in 2002 (Kohler 

2002) and subsequently updated in 2006 (Kohler 2006).  Map Sheet 52 (2012) is an update of the 
version published in 2006.  
 

Map Sheet 52 updates data from reports compiled by the CGS for 31 aggregate study areas 
throughout the state.  These study areas cover about 30 percent of the state and provide aggregate 
for about 85 percent of California’s population. This report is divided into three parts: Part I 

provides data sources and methods used to derive the information presented; Part II compares the 
updated 2012 Map Sheet 52 to the prior (2006) map; and, Part III is an overview of construction 
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aggregate. All aggregate data and any reference to “aggregate” in this report and on the map 
pertain to “construction aggregate,” defined for this report as alluvial sand and gravel or crushed 

stone that meets standard specifications for use in PCC or AC unless otherwise noted.   
 
The estimates of permitted resources, aggregate demand, and years of permitted reserves 

remaining presented on Map Sheet 52 (2012) and in this report are based on conditions as of 
January 1, 2011 and do not reflect changes, such as production, mine closures, or new or expanded 
permits, that may have occurred since that time.  Although the statewide and regional information 

presented on the map and in this report may be useful to decision-makers, it should not be used as 
a basis for local land-use decisions.  The more detailed information on the location and estimated 
amounts of permitted and non-permitted resources, and future regional demands contained in each 

of the aggregate studies employed in the compilation of Map Sheet 52 should be used for local 
land-use and decision making purposes.  
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PART I: DESCRIPTION OF MAP SHEET 52, AGGREGATE 
SUSTAINABILITY IN CALIFORNIA  

 

Map Sheet 52 is a statewide map showing a compilation of data about aggregate availability 
collected over a period of about 33 years and updated to January 1, 2011.  The purpose of the map 
is to compare projected aggregate demand for the next 50 years with currently permitted aggregate 

reserves in 31 regions of the state. The map also shows the projected years of permitted reserves 
remaining and highlights regions where there is less than 10 years of permitted aggregate supply 
remaining. The following sections describe data sources and methodology that were used in the 

development of the map. 
 

Mineral Land Classification Reports and Aggregate Studies  
 
Data regarding aggregate reserves and projected aggregate demand shown on Map Sheet 52 are 

updated from a series of mineral land classification reports published by CGS between 1981 and 
2010 (see Appendix).  They were prepared in response to California’s Surface Mining and 
Reclamation Act of 1975 (SMARA) that requires the State Geologist to classify land based on the 

known or inferred mineral resource potential of that land. SMARA, its regulations and guidelines, 
are described in Special Publication 51(Division of Mines and Geology, 2000).  
 

The Mineral Land Classification process identifies lands that contain economically significant 
mineral deposits. The primary goal of mineral land classification is to ensure that the mineral 
resource potential of lands is recognized and considered in land-use planning. The classification 

process includes an assessment of the quantity, quality, and extent of aggregate deposits in a study 
area. 
 

Mineral land classification reports may be specific to aggregate resources, may contain 
information about both aggregate and other mineral resources, or they may only contain 
information on minerals other than aggregate. Reports that focus on aggregate include aggregate 

resource classification and mapping, estimates of permitted and non-permitted aggregate 
resources, projected 50-year demand for aggregate resources, and an estimate of when the 
permitted reserves will be depleted. Map Sheet 52 is a statewide updated summary of 50-year 

demands and permitted resource calculations for all SMARA classification reports pertaining to 
construction aggregate. 
 
Mineral land classification studies for aggregate may use either a Production-Consumption (P-C) 

region or a County as the study area boundary. A P-C region is one or more aggregate production 
districts (a group of producing aggregate mines) and the market area they serve. P-C Regions 
sometimes cross county boundaries. Mineral land classification reports include information from 

one or more P-C regions, or from a county.  For ease in discussion, the area covered by each P-C 
region or county aggregate study is referred to as an “aggregate study area”. These areas are shown 
at the lower left-hand corner of the map along with their respective report number and publication 

date. It should be noted that a report may include more than one aggregate study area.    
 
SMARA guidelines recommend that the State Geologist periodically review the mineral land 

classification in defined study regions to determine if new classifications are necessary. The 
projected 50-year forecast of aggregate demand in the region may also be revised. Fourteen 
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updated classification studies have been completed since the program began. Updated studies were 
completed by county: 

 

 Los Angeles,  

 Orange, and 

 Ventura 

 
or by P-C region  

 

 South San Francisco Bay,  

 Monterey Bay,  

 Western San Diego County,  

 Fresno, Palm Springs,  

 Stockton-Lodi,  

 Claremont-Upland,  

 North San Francisco Bay (in progress) ,  

 San Bernardino,  

 San Gabriel Valley,  

 Bakersfield, and  

 San Luis Obispo-Santa Barbara.  

 
Since Los Angeles and Ventura counties had more than one P-C region, separate updated 50-year 

forecasts were made for each region. The Los Angeles County update (OFR 94-14) includes the 
San Fernando Valley, San Gabriel Valley, Saugus-Newhall, and the Palmdale P-C regions. The 
San Gabriel Valley P-C Region has since been updated separately. The Ventura County update 

(OFR 93-10) included the Western Ventura and the Simi Valley P-C regions.  The index map of 
aggregate studies shown in the lower left hand corner of Map Sheet 52 shows the latest reports that 
cover an aggregate study area.  Earlier reports covering the same areas or portions of areas are 

referenced in the Appendix with an asterisk (“*”). 

Fifty-Year Aggregate Demand Forecast  
 

The fifty-year aggregate demand forecast for each of the aggregate study areas is presented on 
Map Sheet 52 as a pie chart (See Fifty-Year Aggregate Demand Compared to Permitted Aggregate 

Reserves section), and also is presented in Table 1of this report. The demand information may be 
new, or updated from previously published mineral land classification reports. The demand 
forecast information depicted on Map Sheet 52 is for the period January 1, 2011 through 

December 2060. 
 
The aggregate study areas with the greatest projected future need for aggregate are South San 

Francisco Bay, Temescal Valley-Orange County, and Western San Diego County.  Each is 
expected to require more than a billion tons of aggregate by the end of 2060. Other areas with 
projected high demands are San Gabriel Valley, and San Bernardino. Each of these areas is 

projected to need more than 800 million tons of aggregate in the next 50 years.  Aggregate study 
areas having smaller demands generally are located in rural, less populated areas. The aggregate 
study areas of El Dorado County, Glenn County, Nevada County, Shasta County, Southern Tulare 
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County, Tehama County, and Western Merced County are all projected to require 100 million tons 
of aggregate or less over the next 50 years. 

 

Methodology 

 

Before selecting a method for predicting a 50-year aggregate demand, historical aggregate use was 
compared to such factors as housing starts, gross national product, population, and several other 
economic factors. It was found that the only factor showing a strong correlation to historical 

aggregate use was population change. Consequently, a per capita aggregate consumption forecast 
model is used for most of the aggregate study projections. This method of forecasting aggregate 
consumption benefits from its simplicity and the availability of population forecast data.  The 

California’s Department of Finance (DOF) makes 50-year county population forecasts using  
U.S. census data. 
 

The steps used for forecasting California’s 50-year aggregate needs using the per capita 
consumption model are: 1) collecting yearly historical production and population data for a period 
of years ranging from the 1960s through 2010; 2) dividing yearly aggregate production by the 

population for that same year to determine annual historical per capita consumption; 3) projecting 
yearly population for a 50-year period from the beginning of 2011 through 2060; and, 4) 
multiplying each year of projected population by the average historical per capita consumption and 

adding the results for each year to obtain the 50-year aggregate demand. It should be noted that the 
years chosen to determine an average historical per capita consumption may differ depending upon 
historical aggregate use for that specific region.   

 

Effectiveness of the Per Capita Consumption Model 

 

The assumption that each person will use a certain amount of aggregate every year is a 
simplification of actual usage patterns, but overall, an increase in the population leads to the use of 
more aggregate. Over long enough periods, perhaps 20 to 30 years or more, the random impacts of 

major public construction projects and economic recessions tend to be smoothed and consumption 
trends become similar to historic per capita consumption rates. Per capita consumption is a 
commonly used and accepted national, state, and regional measure for purposes of forecasting. 

 
The per capita consumption model has proved to be effective for projecting aggregate demand in 
major metropolitan areas. The Western San Diego and the San Gabriel Valley P-C regions are 

examples of how well the model works, having only a two percent (over 14 years) and an eight 
percent (over 29 years) difference, respectively, in actual versus projected aggregate demand 
(Miller, 1996, Kohler, 2010). However, the per capita model may not work well in county 

aggregate studies or in P-C regions that import or export a large percentage of aggregate resulting 
in a low correlation between P-C region production and population.   In such areas, projections 
may be made based on historical production or multiple projections based on differing 

assumptions may be used to better characterize a range of future demand.  For regions that export 
large amounts of aggregate to neighboring P-C regions, projections are based on an historical 
production model where 50-year aggregate demand is determined by extending a best-fit line of 

historical aggregate production data for a county or region. This model was used to project Yuba 
City-Marysville’s 50-year demand because the region exports about 70 percent its aggregate into 
neighboring areas such as Sacramento County and Placer County. In addition, the 50-year demand 
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for Glenn and Tehama counties, the Palmdale P-C region, and the Temescal Valley-Orange 
County area was also projected using this method. 

Permitted Aggregate Reserves  
 
Approximately 4 billion tons of permitted aggregate reserves lie within the 31 aggregate study 

areas shown on Map Sheet 52. Permitted aggregate reserves are aggregate deposits that have been 
determined to be acceptable for commercial use, exist within properties owned or leased by 
aggregate producing companies, and have permits allowing mining of aggregate material. A 

“permit” is a legal authorization or approval by a lead agency, the absence of which would 
preclude mining operations. Although some permitted reserves face legal challenges, these 
reserves are included in this study pending resolution of those challenges. In California, mining 

permits usually are issued by local lead agencies (county or city governments). Map Sheet 52 
shows permitted aggregate reserves as a percentage of the 50-year demand on each pie chart (See 
Fifty-Year Aggregate Demand Compared to Permitted Aggregate Reserves section). Beneath the 

study area name located next to its corresponding pie chart is the amount of permitted resource in 
tons along with the amount of 50-year demand. These figures are also given in Table 1. Tonnages 
are not given for Western Merced County and for the southern Tulare County to preserve 

proprietary company data. 
  
Permitted aggregate resource calculations shown on the map and in Table 1 initially were 

determined from information provided in reclamation plans, mining plans and use permits issued 
by the lead agencies. When information was inadequate to make reliable independent calculations, 
CGS staff used resource estimates provided by mine operators or owners.  These data were 

checked against rough calculations made by CGS staff, and any major discrepancies were 
discussed with the mine operators or owners.  Permitted resource calculations have been updated 
to account for production from 2006-2010 and are current as of the beginning of 2011.   

Fifty-year Aggregate Demand Compared to Permitted Aggregate Reserves 
 

Fifty-year aggregate demand compared to the currently permitted aggregate reserves is represented 
by a pie chart for each of the 31 aggregate study areas shown on Map Sheet 52.  Each pie chart is 
located in the approximate center of the aggregate study area it represents. There are four different 

sizes of charts, each size representing a 50-year demand range. The smallest pie chart represents 
50-year demands ranging from 25 million to 200 million tons, while the largest chart represents 
demands of over 800 million tons. The amount of 50-year demand in tons is shown on the map 

along with the amount of permitted reserves beneath the study area name located next to its 
corresponding pie chart (permitted reserves, left / 50-year demand, right). The whole pie represents 
the total 50-year aggregate demand for a particular aggregate study area.  The blue portion of the 

pie represents the permitted aggregate resource (shown as a percentage of the 50-year demand) 
while the purple-colored portion of the pie represents that portion of the 50-year demand that will 
not be met by the currently permitted reserves. For example, if the blue portion is 25 percent and 

the purple portion is 75 percent of a pie chart that represents a total demand of 400 million tons, 
the permitted reserves are 100 million tons, and the region will need an additional 300 million tons 
of aggregate to supply the area for the next 50 years. The pie representing the Placer County 

aggregate study area (north-central California) is completely colored blue showing permitted 
aggregate reserves are equal to or greater than the area’s 50-year aggregate demand.  
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1  Aggregate study areas follow either a Production-Consumption (P-C) region boundary or a county boundary.  A P-C region includes one or 
more aggregate production districts and the market area that those districts serve.  Aggregate resources are evaluated within the boundaries of 
the P-C Region. County studies evaluate all aggregate resources within the county boundary. 
2  The County study has been divided into two areas, each having its own production and market area.  A separate permitted resource calculation 
and 50-year forecast is made for each area. 
3  Two P-C regions have been combined into one study area. 

 

Table 1. Comparison of 50-year demand to permitted aggregate reserves for aggregate study areas as of 
January 1, 2011. (Study areas with ten or fewer years of permitted reserves are in bold type). 

 

 

AGGREGATE  STUDY AREA 
1
 

 

 

50-Year 

Demand 

(million tons) 
 

 

Permitted 

Aggregate 

Reserves 

(million tons) 

 

Permitted Aggregate 

Reserves Compared 

to  50-Year Demand 

(percent) 

 

Projected 

Years 

Remaining 

Bakersfield P-C Region 438 143 33 21 to 30 
Barstow-Victorville P-C Region 159 124 78 31 to 40 

Claremont-Upland P-C Region 203 109 54 21 to 30 
El Dorado County 76 18 24 11 to 20 

Fresno P-C Region 435 46 11 10 or fewer 

Glenn County 59 33 56 21 to 30 

Merced County2 
    Eastern Merced County 
    Western Merced County 

 
100 
28 

 
50 

Proprietary 

 
50 

>50 

 
21 to 30 
31 to 40 

Monterey Bay P-C Region 346 323 93 41 to 50 

Nevada County 100 26 26 11 to 20 

Palmdale P-C Region 577 152 26 11 to 20 

Palm Springs P-C Region 295 152 52 21 to 30 
Placer County 151 152 101 More than 50 

North San Francisco Bay P-C Region 521 110 21 11 to 20 

Sacramento County 670 42 6 10 or fewer 

Sacramento-Fairfield P-C Region 196 128 65 11 to 20 
San Bernardino P-C Region 993 241 24 11 to 20 

San Fernando Valley / 

Saugus-Newhall 
3
 

476 77 16 10 or fewer 

San Gabriel Valley P-C Region 809 322 40 11 to 20 

San Luis Obispo-Santa Barbara         
P-C Region 

240 75 31 11 to 20 

Shasta County 93 52 56 21 to 30 

South San Francisco Bay P-C Region 1,381 404 29 11 to 20 

Stanislaus County 214 45 21 11 to 20 
Stockton-Lodi P-C Region 436 232 53 31 to 40 

Tehama County 62 32 52 21 to 30 
Temescal Valley-Orange County 3 1,077 297 28 11 to 20 

Tulare County2 
    Northern Tulare County 
    Southern Tulare County 

 
124 
73 

 
27 

Proprietary 

 
22 

<50 

 
11 to 20 
21 to 30 

Ventura County 3 298 96 32 11 to 20 

Western San Diego County P-C 

Region 
1,014 167 16 10 or fewer 

Yuba City-Marysville P-C Region 403 392 97 41 to 50 
Total 12,047 4,067 34  
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Except for Placer County, all of the aggregate study areas have less permitted aggregate reserves 
than they are projected to need for the next 50-years. Nineteen of the 31 aggregate study areas 

have less than half of the permitted reserves they are projected to need in the next 50 years. 
  

Estimates of Years of Permitted Reserves Remaining 
 
New to the 2012 update, the right hand column of Table 1 indicates the projected years of 

permitted reserves remaining for the various aggregate study areas.  Calculations of depletion 
years are made by comparing the currently permitted reserves to the projected annual aggregate 
consumption in the study area on a year-by-year basis. This is not the same as dividing the total 

projected 50-year demand for aggregate by 50 because, as population increases, so does the 
projected annual consumption of aggregate for a study area. Data are presented as ranges; 10 or 
fewer, 11-20, 21-30, 31-40, 41-50, and more than 50 years. This information is included on the 

map beneath the study area name along with the permitted reserves and the projected 50-year 
demand. These estimates are based on conditions as of January 1, 2011 and do not reflect changes, 
such as new or expanded permits, that may have occurred since that time. 

 
Four of the 31 aggregate study areas – Western San Diego County, Sacramento County, Fresno 
County, and the San Fernando Valley-Saugus Newhall area – are projected to have less than 10 

years of permitted aggregate reserves remaining as of January 1, 2011. They are highlighted by red 
halos around the pie charts on Map Sheet 52 and appear in bold type in Table 1.  
 

Thirteen of the 31 aggregate study areas have between 11 and 20 years of permitted aggregate 
reserves remaining. Several of these including the North and South San Francisco Bay study areas 
and the Palmdale, San Bernardino, San Gabriel Valley, Temescal Valley-Orange County and 

Ventura County study areas are in or adjacent to urban areas with high aggregate demands.    
 
Eight of the 31 aggregate study areas have between 21 and 30 years of permitted aggregate 

reserves remaining, three have more than 31 years remaining, two have more than 41 years and 
one (Placer County) has more than 50 years of permitted reserves remaining.  
 

These numbers are estimates and the actual lifespan of existing permitted reserves in a study area 
can be influenced by many factors. In periods of high economic growth, demand may increase, 
shortening the life of permitted reserves.  Large projects, such as the construction or maintenance 

of major infrastructure, or rebuilding after a disaster such as an earthquake could also deplete 
permitted reserves more rapidly. Increased demand from neighboring regions with dwindling or 
depleted permitted reserves may also accelerate the depletion of permitted reserves in a study area. 

Conversely, a slow economy may reduce demand for a period of time, extending the life of 
permitted reserves, or new or expanded permits may be granted in a study area increasing the 
permitted reserves and the lifespan of permitted reserves in that area.   

Non-Permitted Aggregate Resources  
 
Non-permitted aggregate resources are deposits that may meet specifications for construction 

aggregate, are recoverable with existing technology, have no land use overlying them that is 
incompatible with mining, and currently are not permitted for mining. While not shown on Map 
Sheet 52, non-permitted aggregate resources are identified and discussed in each of the mineral 

land classification reports used to compile the map (See Appendix). There are currently an 
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estimated 74 billion tons of non-permitted construction aggregate resources in the 31 aggregate 
study areas shown on the map. While this number seems large, it is unlikely that all of these 

resources will ever be mined because of social, environmental, or economic factors. The location 
of aggregate resources too close to urban or environmentally sensitive areas can limit or prevent 
their development. Resources may also be located too far from a potential market to be economic. 

In spite of such possible constraints, non-permitted aggregate resources are the most likely future 
sources of construction aggregate potentially available to meet California’s continuing demand. 
Factors used to calculate non-permitted resource amounts and to determine the aerial extent of 

these resources, are given in each of the aggregate classification reports listed in the Appendix.  

Aggregate Production Areas and Districts  
 

Aggregate production areas are shown on the map by five different sizes of triangle. A triangle 
may represent one or more active aggregate mines. The relative size of each symbol corresponds to 
the amount of yearly production for each mine or group of mines. Yearly production was based on 

data from the Department of Conservation’s Office of Mine Reclamation (OMR) records for the 
calendar year 2010. The smallest triangle represents a production area that produces less than 0.5 
million tons of aggregate in 2010. These triangles represent a single mine operation. About  

90 percent of the production areas on the map fall into this category, and many are located in rural 
parts of the state. The largest triangle represents aggregate mining districts with production of 
more than 5 million tons in 2010. Only two aggregate production districts fall into this category – 

the Temescal Valley District in western Riverside County and the San Gabriel Valley District in 
Los Angeles County. It should be noted that, because of the economic slowdown from 2007 to 
2010, the tonnages represented by the triangles on the 2012 map are different from those on the 

2006 map.  
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PART II COMPARISONS BETWEEN THE PRIOR (2006) AND THE 
UPDATED (2012) MAP SHEET 52  

 

 
The prior version of Map Sheet 52 was completed and published in 2006. Permitted aggregate 
resource data for that map were current as of January 1, 2006. Work conducted for that study took 

place during 2006. The latest aggregate production and location data available for the prior map 
were from 2005 records. The aggregate demand projections for the prior map were based on DOF 
county population projections from the 2000 U.S. census. Fifty-year aggregate demand from 

January 1, 2006 through the year 2055 was determined for 31 study areas. 
 
This updated Map Sheet 52 was completed and published in 2012. Permitted aggregate resource 

data for the updated map is current as of January 1, 2011. All work conducted for the updated 
study also took place during 2012. The latest aggregate production and location data available for 
the updated map are from 2010 records. The aggregate demand projections for the updated map 

were based on DOF county population projections from the 2010 U.S. census. Fifty-year aggregate 
demand from January 1, 2011 through the year 2060 was determined for 31 study areas. 
 

Changes have occurred in both aggregate supplies (permitted aggregate reserves) and in 50-year 
aggregate demand in the five years since the prior Map Sheet 52 update was completed.  Changes 
in permitted aggregate reserves between the prior Map Sheet 52 (2006) and updated Map Sheet 52 

(2012) are shown in Table 2. Table 3 compares the changes in 50-year demand between Map 
Sheet 52 (2006) and the updated 2012 map. 

Aggregate Study Area Changes 
 
Six aggregate study areas on the original (2002) Map Sheet 52 were modified for the 2006 map, 

resulting in three fewer study areas. They included the Southern California P-C regions of Orange 
County, Temescal Valley, San Fernando Valley, Saugus-Newhall, Western Ventura County, and 
Simi Valley.  These regions were combined into three regions when they began to run out of 

permitted reserves and became dependant on aggregate sources from neighboring regions.  The 
importation of aggregate from neighboring regions typically results in longer haul distances, 
higher costs, and increased carbon dioxide emissions, air pollution, traffic congestion, and 

highway maintenance.  The shift in supply area also results in more rapid depletion of permitted 
reserves in neighboring regions. 
 
No additional study areas have been combined in this update.  It is likely that in some future 

update the San Fernando Valley-Saugus Newhall aggregate study area and the Palmdale study area 
may be combined as permitted reserves in the San Fernando Valley-Saugus Newhall aggregate 
study area are depleted. 

Changes in Permitted Aggregate Reserves 
 

Twenty-four of the 31 study areas shown on the updated map experienced a decrease in permitted 
aggregate reserves since the 2006 map was completed (See Table 2). Included in these 24 areas are 
Western Merced County and Southern Tulare County. Permitted reserves for both of these county 

study areas cannot be shown because they are proprietary.  
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AGGREGATE STUDY AREA 
 
 

 

Permitted Aggregate 

Reserves as of 1/1/06 

(million tons) 
Map Sheet 52, 2006 

 

 

Permitted Aggregate 

Reserves as of 1/1/11 

(million tons) 
Map Sheet 52, 2012 

 

Percent 

Difference 

(%) 

Bakersfield P-C Region 115 143 24 

Barstow Victorville P-C Region 133 124 -7 

Claremont-Upland P-C Region 147 109 -26 

Eastern Merced County 53 50 -6 

El Dorado County 19 18 -5 

Fresno P-C Region 71 46 -35 

Glenn County 17 33 94 

Monterey Bay P-C Region 347 323 -7 

Nevada County 31 26 -16 

Northern Tulare County 12 27 125 

North San Francisco Bay P-C Region 49 110 124 

Palmdale P-C Region 181 152 -16 

Palm Springs P-C Region 176 152 -14 

Placer County 45 152 238 

Sacramento County 67 42 -37 

Sacramento-Fairfield P-C Region 164 128 -22 

San Bernardino P-C Region 262 241 -8 

San Fernando Valley-Saugus Newhall * 88 77 -13 

San Gabriel Valley P-C Region 370 322 -13 

San Luis Obispo-Santa Barbara P-C 
Region 77 75 -3 

Shasta County 51 52 2 

Southern Tulare County Proprietary Proprietary Proprietary 

South San Francisco Bay P-C Region 458 404 -12 

Stanislaus County 51 45 -12 

Stockton Lodi P-C Region 196 232 18 

Tehama County 36 32 -11 

Temescal Valley-Orange County* 355 297 -16 

Ventura County (combined Western 
Ventura County and Simi Valley P-C 
Region)* 106 96 -9 

Western Merced County Proprietary Proprietary Proprietary 

Western San Diego County P-C Region 198 167 -16 

Yuba City-Marysville P-C Region 409 392 -4 

Total 4,343 4,067 -6 
 
* Two P-C Regions have been combined into one study area 

 

Table 2.  Comparison of permitted aggregate reserves between Map Sheet 52, 2006 and Map 

Sheet 52, 2012. 
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AGGREGATE STUDY AREA 

50-Year Demand  

as of 1/1/06 

(million tons) 
 Map Sheet 52, 2006 

 

50-Year Demand  

as of 1/1/11 

(million tons) 
 Map Sheet 52, 2012 

 

Percent 

Difference 

(%) 

Bakersfield P-C Region 252 438 74 

Barstow-Victorville P-C Region 179 159 -11 

Claremont-Upland P-C Region 300 203 -32 

Eastern Merced County 106 100 -6 

El Dorado County 91 76 -16 

Fresno P-C Region 629 435 -31 

Glenn County 83 59 -29 

Monterey Bay P-C Region 383 346 -10 

Nevada County 122 100 -18 

Northern Tulare County 117 124 6 

North San Francisco Bay P-C Region 647 521 -19 

Palmdale P-C Region 665 577 -13 

Placer County 171 151 -12 

Palm Springs P-C Region 295 295 0 

Sacramento County 733 670 -9 

Sacramento-Fairfield P-C Region 235 196 -17 

San Bernardino P-C Region 1,074 993 -8 

San Fernando Valley/Saugus Newhall * 457 476 4 

San Gabriel Valley P-C Region 1,148 809 -30 

San Luis Obispo-Santa Barbara P-C Region 243 240 -1 

Shasta County 122 93 -24 

Southern Tulare County 88 73 -17 

Stanislaus County 344 214 -38 

Stockton Lodi P-C Region 728 436 -40 

South San Francisco Bay P-C Region 1,244 1381 11 

Tehama County 72 62 -14 

Temescal Valley-Orange County * 1,122 1,077 -4 

Ventura County (combined Western Ventura 
County and Simi Valley P-C Regions) * 

309 298 -4 

Western Merced County 53 28 -47 

Western San Diego County P-C Region 1,164 1014 -13 

Yuba City-Marysville P-C Region 360 403 12 

Total 13,536 12,047 -11 
 
* Two P-C Regions have been combined into one study area 

 

Table 3. Comparison of 50-year demand between Map Sheet 52, 2006 and Map Sheet 52, 2012. 
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Seven of the study areas shown on the updated map had increases in permitted aggregate reserves. 

Most of these increases are because of newly permitted or expanded mining operations. An 
expansion may increase the footprint of the mine or increase permitted mining depth. Significant 
increases exceeding 50 percent occurred in the Placer County, Glenn County, Northern Tulare 

County, and the North San Francisco Bay aggregate study areas (See Table 2).  
 
Total permitted reserves for all 31 areas decreased from 4,343 million tons to 4,067 million tons – 

an apparent reduction of 276 million tons. Most of this reduction was because of aggregate 
consumption. Other potential reasons for reductions in permitted aggregate reserves include social 
and economic conditions leading to mine closures, regulatory changes, or natural variations in the 

quality of aggregate deposits.  Actual production was greater but was offset in part by increases in 
permitted reserves in some study areas.  

Changes in Fifty-Year Demand 
 

Of the 31 study areas shown on the updated Map Sheet 52 five had increases in 50-year demand, 
one remained constant, and 25 showed decreases in projected 50-year demand (See Table 3).  The 

large number of study areas with decreasing 50-year demand is due in large part to the new 
population projections used in forecasting. The new county population projections (State of 
California Department of Finance, 2012) are based on the 2010 U.S. census and project lower 

growth rates for much of California compared to the projections used in the previous versions of 
this study.  Newly updated per capita consumption numbers may also have contributed to changes 
in projected 50-year demand. 

 
The large increase (74 percent) in the 50-year demand for the Bakersfield study area is due to the 
use of newer population projections than were used in the original study and previous versions of 

this study. 

Changes in Permitted Aggregate Reserves and Demand  
 
Table 4 shows the percentages of permitted reserves compared to the 50-year demand for the 2006 
and updated 2012 Map Sheet 52. These percentages are represented on both maps as pie charts – 

the blue portion of the pie depicting percentage of the 50-year demand met with current permitted 
reserves. Increases occurred in 14 of the 29 study areas that can be compared and no change or 
decreases occurred in 15 study areas.  

 
The large increases in some of these study areas (Glenn County, North San Francisco Bay, 
Northern Tulare County, Placer County, Shasta County, and Stockton-Lodi) were because of new 

or expanded permits resulting in additional permitted aggregate reserves.  Many of the small 
increases are not due to new or modified permits, but are a result of low production rates during 
the economic slowdown from 2007 to 2010 and the lower projected 50-year demand in many 

study areas based on updated population forecasts used in the 2012 update. Similarly those study 
areas with no change or small decreases may also have been influenced by these factors.  
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Comparison of Areas with Less than 10-Years of Permitted Aggregate Reserves  
 
The 2012 Map Sheet 52 shows four aggregate study areas with less than a 10-year supply of 
permitted aggregate reserves – Sacramento County, Fresno County, San Fernando Valley-Saugus 

Newhall, and the Western San Diego County P-C Regions. The map shows these areas with red 
halos around the pie charts. Compared to the 2006 version of the map, the San Fernando Valley-
Saugus Newhall study area is a new addition to this group while the North San Francisco Bay and 

Northern Tulare County study areas have been removed.  
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AGGREGATE STUDY AREA 

Percentage of 

Permitted Aggregate 

Reserves as 

Compared to 50-Year 

Demand as of 1/1/06 

 Map Sheet 52, 2006 

Percentage of 

Permitted Aggregate 

Reserves as 

Compared to 50-Year 

Demand as of 1/1/11 

 Map Sheet 52, 2012 

Difference 

 

Bakersfield P-C Region 46 33 -13 

Barstow-Victorville P-C Region 74 78 4 

Claremont-Upland P-C Region 49 54 5 

Eastern Merced County 50 50 0 

El Dorado County 21 24 3 

Fresno P-C Region 11 11 0 

Glenn County 21 56 35 

Monterey Bay P-C Region 91 93 2 

Nevada County 25 26 1 

Northern Tulare County 10 22 12 

North San Francisco Bay P-C Region 8 21 13 

Palmdale P-C Region 27 26 -1 

Palm Springs P-C Region 60 52 -8 

Placer County  26 101 75 

Sacramento County 9 6 -3 

Sacramento-Fairfield P-C Region 70 65 -5 

San Bernardino P-C Region 24 24 0 

San Fernando Valley/Saugus Newhall * 19 16 -3 

San Gabriel Valley P-C Region 32 40 8 

San Luis Obispo-Santa Barbara P-C Region 32 31 -1 

Shasta County 42 56 14 

Southern Tulare County Proprietary Proprietary  

Stanislaus County 15 21 6 

Stockton Lodi P-C Region 27 53 26 

South San Francisco Bay P-C Region 37 29 -8 

Tehama County 49 52 3 

Temescal Valley-Orange County * 32 28 -4 

Ventura County (combined Western Ventura 
County and Simi Valley P-C Regions) * 

34 32 -2 

Western Merced County Proprietary Proprietary  

Western San Diego County P-C Region 17 16 -1 

Yuba City-Marysville P-C Region 100 97 -3 
 
* Two P-C Regions have been combined into one study area 

 

Table 4. Percentage of permitted aggregate reserves as compared to 50-year demand for Map 
Sheet 52, 2006 and Map Sheet 52, 2012. 
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PART III:  OVERVIEW OF CONSTRUCTION AGGREGATE 
 
Construction aggregate was the leading non-fuel mineral commodity produced in California in 
2010. Valued at $1.19 billion, aggregate made up about 41 percent of California’s $2.9 billion 

non-fuel mineral production in 2010.  

Aggregate Quality and Use  
 
Aggregate normally makes up 80 to 100 percent of the material volume in PCC and AC and 
provides the bulk and strength to these materials. Rarely, even from the highest-grade deposits, is 

in-place aggregate physically or chemically suited for every type of aggregate use. Every potential 
deposit must be tested to determine how much of the material can meet specifications for a 
particular use, and what processing is required. Specifications for PCC, AC, and various other uses 

of aggregate have been established by several agencies, such as the U.S. Bureau of Reclamation, 
the U.S. Army Corps of Engineers, and the California Department of Transportation to ensure that 
aggregate is satisfactory for specific uses. These agencies and other major consumers test 

aggregate using standard test procedures of the American Society for Testing Materials (ASTM), 
the American Association of State Highway Officials, and other organizations. 
 
Most PCC and AC aggregate specifications have been established to ensure the manufacture of 

strong, durable structures capable of withstanding the physical and chemical effects of weathering 
and use. For example, specifications for PCC and concrete products prohibit or limit the use of 
rock materials containing mineral substances such as gypsum, pyrite, zeolite, opal, chalcedony, 

chert, siliceous shale, volcanic glass, and some high-silica volcanic rocks. Gypsum retards the 
setting time of portland cement; pyrite dissociates to yield sulfuric acid and an iron oxide stain; 
and other substances contain silica in a form that reacts with alkali substances in the cement, 

resulting in cracks and "pop-outs." Alkali reactions in PCC can be minimized by the addition of 
pozzolanic admixtures such as fly ash or naturally occurring pozzolanic materials. Pozzolans are 
siliceous or siliceous and aluminous material of natural or artificial origin that, in the presence of 

moisture, reacts with calcium hydroxide to form cementitious compounds.  
 
Specifications also call for precise particle-size distribution for the various uses of aggregate that is 

commonly classified into two general sizes: coarse and fine. Coarse aggregate is rock retained on a 
3/8-inch or a #4 U.S. sieve. Fine aggregate passes a 3/8-inch sieve and is retained on a #200 U.S. 
sieve (a sieve with 200 weaves per inch). For some uses, such as asphalt paving, particle shape is 

specified. Aggregate material used with bituminous binder (asphalt) to form sealing coats on road 
surfaces shall consist of at least 90% by weight of crushed particles. Crushed stone is preferable to 
natural gravel in asphaltic concrete (AC) because asphalt adheres better to broken surfaces than to 

rounded surfaces and the interlocking of angular particles strengthens the AC and road base. 
 
The material specifications for PCC and AC aggregate are more restrictive than specifications for 

other applications such as Class II base, subbase, and fill. These restrictive specifications make 
deposits acceptable for use as PCC or AC aggregate, the scarcest and most valuable aggregate 
resources. Aggregate produced from such deposits can be, and commonly is, used in applications 

other than concrete. PCC- and AC-grade aggregate deposits are of major importance when 
planning for future availability of aggregate commodities because of their versatility, value, and 
relative scarcity.  
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Factors Affecting Aggregate Deposit Quality 
 
The major factors that affect the quality of construction aggregate are the rock type and the degree 
of weathering of the deposit. Rock type determines the hardness, durability, and potential chemical 

reactivity of the rock when mixed with cement to make concrete. In alluvial sand and gravel 
deposits, rock type is variable and reflects the rocks present in the drainage basin of the stream or 
river. In crushed stone deposits, rock type is typically less variable, although in some types of 

deposits, such as sandstones or volcanic rocks, there may be significant variability of rock type 
within a deposit. Rock type may also influence aggregate shape. For example, some metamorphic 
rocks such as slates tend to break into thin platy fragments that are unsuitable for many aggregate 

uses, while many volcanic and granitic rocks break into blocky fragments more suited to a wide 
variety of aggregate uses. Deposit type also affects aggregate shape. For example, in alluvial sand 
and gravel deposits, the natural abrasive action of the stream rounds the edges of rock particles, in 

contrast to the sharp edges of particles from crushed stone deposits. 
 
Weathering is the in-place physical or chemical decay of rock materials at or near the Earth’s 

surface. Weathering commonly decreases the physical strength of the rock and may make the 
material unsuitable for high strength and durability uses. Weathering may also alter the chemical 
composition of the aggregate, making it less suitable for some aggregate uses. If weathering is 

severe enough, the material may not be suitable for use as PCC or AC aggregate. Typically, the 
older a deposit is, the more likely it has been subjected to weathering. The severity of weathering 
commonly increases with increasing age of the deposit. 

Comparison of Alluvial Sand and Gravel to Crushed Stone Aggregate 
 
The preferred use of one aggregate material over another in construction practices depends not 

only on specification standards, but also on economic considerations. Alluvial gravel is typically 
preferred to crushed stone for PCC aggregate because the rounded particles of alluvial sand and 
gravel result in a wet mix that is easier to work than a mix made of angular fragments. Also, 

crushed stone is less desirable in applications where the concrete is placed by pumping because 
sharp edges will increase wear and damage to the pumping equipment. The workability of a mix 
consisting of portland cement with crushed stone aggregate can be improved by adding more sand  

and water, but more cement must then be added to the mix to meet concrete durability standards.  
This results in a more expensive concrete mix and a higher cost to the consumer. In addition, 
aggregate from a crushed stone deposit is typically more expensive than that from an alluvial 

deposit due to the additional costs associated with the ripping, drilling and blasting necessary to 
remove material from most quarries and the additional crushing required to produce the various 
sizes of aggregate. Manufacturing sand by crushing is more costly than mining and processing 

naturally occurring sand. Although more care is required in pouring and placing a wet mix 
containing crushed stone, PCC made with this aggregate is as satisfactory as that made with 
alluvial sand and gravel of comparable rock quality. Owing to environmental concerns and 

regulatory constraints in many areas of the state, it is likely that extraction of sand and gravel 
resources from instream and floodplain areas will become less common in the future. If this trend 
continues, crushed stone may become increasingly important to the California market. 
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Aggregate Price  
 

The price of aggregate throughout California varies considerably depending on location, quality, 
and supply and demand. The highest quality aggregate, and typically most costly, is that which 
meets the California Department of Transportation’s specifications for use in Portland Cement 

Concrete (PCC). All prices discussed in this section are for PCC-grade aggregate at the plant site 
or FOB (freight on board). Transportation cost, which adds to the final cost of aggregate, is 
discussed in the next section.  

 
Regional variations make it difficult to estimate the average price of PCC-grade aggregate for the 
state. Over the last decade, prices have varied from $20 per ton or more in areas with depleting or 

depleted aggregate supplies and high demands to $7 to $8 per ton in areas with abundant aggregate 
supplies and low to moderate demands. 
 

In the last decade, the highest prices aggregate in the state have been in the San Diego area, where 
PCC-grade sand is in short supply, causing prices to range up to $20-$22 per ton and in parts of the 
San Francisco Bay area where sand has also been in short supply and prices have ranged from $15 
to $19 per ton. 

 
In the Los Angeles metropolitan areas prices have been in the $13 to $16 per ton range with 
aggregate from the sparsely populated Palmdale area at about $10 per ton.  Aggregate from 

Palmdale is also transported to Ventura County – a haul distance of about 60 miles, and into the 
San Fernando Valley-Saugus Newhall area. The cost of transportation in these cases adds 
significantly to the final cost of the aggregate. 

 
In the Central Valley, prices have ranged from $7 to $8 per ton in the Yuba City-Marysville area 
where aggregate supplies are abundant to $10 to $11 per ton in the Sacramento and Stockton-Lodi 

areas. In the Southern Valley, prices have been somewhat higher, about $12 per ton in the 
Bakersfield region and $14 to $18 per ton in the Fresno and northern Tulare areas. 

Transportation and Increasing Haul Distances 
 
Transportation plays a major role in the cost of aggregate to the consumer. Aggregate is a low-

unit-value, high-bulk-weight commodity, and it must be obtained from nearby sources to minimize 
both the dollar cost to the aggregate consumer and other environmental and economic costs 
associated with transportation. If nearby sources do not exist, then transportation costs may 

significantly increase the cost of the aggregate by the time it reaches the consumer. For straight 
hauls with minimal traffic, the price of aggregate increases about 15 cents per ton for every mile 
that it is hauled from the plant according to industry sources. Currently, transporting aggregate a 

distance of 30 miles will increase the FOB price by about $4.50 per ton. For example, to construct 
one mile of six-lane interstate highway requires about 113,500 tons of aggregate. Transporting this 
amount of aggregate 30 miles adds $510,000 to the base cost of the material at the mine. In major 

metropolitan areas, this rate is often greater because of heavy traffic that increases the haul time. 
Other factors that affect hauling rates include toll bridges and toll roads, road conditions, and 
routes in hilly or mountainous areas. Transportation cost is the principal constraint defining the 

market area for an aggregate mining operation. 



DEPARTMENT OF CONSERVATION  CALIFORNIA GEOLOGICAL SURVEY 
 

 19 

 

Throughout California, aggregate haul distances have been gradually increasing as more local 

sources of aggregate diminish. Consequently, older P-C regions, most of which were established in 
the late 1970s have changed considerably since their boundaries were drawn. This is especially 
evident in Los Angeles, Orange, and Ventura counties where aggregate shortages have led to the 

merging of six P-C regions shown on the original (2002) map into three regions for the updated 
maps.   
 

Increased aggregate haul distances not only increase the cost of aggregate to the consumer, but 
also increase environmental and societal impacts such as increased fuel consumption, carbon 
dioxide emissions, air pollution, traffic congestion and road maintenance. 

Factors Affecting Aggregate Demand 
 
Several factors may influence aggregate demand.  In periods of high economic growth, demand 

may increase, depleting permitted reserves more rapidly than expected.  Large projects, such as the 
construction or maintenance of major infrastructure, or rebuilding after a disaster such as an 
earthquake could also deplete permitted reserves more rapidly. Increased demand from 

neighboring regions with dwindling or depleted permitted reserves may also accelerate the 
depletion of permitted reserves in a study area. Conversely, a period of declining economy or of 
low economic growth, such as that during the recession of 2007 to 2009 and the subsequent slow 

economic recovery, can reduce demand for a period of time, extending the life of permitted 
reserves. In some cases, importation of aggregate from other areas may extend the life of a 
region’s permitted reserves.  
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SUMMARY AND CONCLUSIONS 
 

Aggregate is essential to the needs of modern society, providing material for the construction and 
maintenance of roadways, dams, canals, buildings and other parts of California’s infrastructure. 
Aggregate is also found in homes, schools, hospitals and shopping centers.  In the 30-year period 

from 1981 to 2010, Californians consumed an average of more than 180 million tons of 
construction aggregate (all grades) per year or about 5.7 ton per person per year. Demand for 
aggregate is expected to increase as the state’s population continues to grow and infrastructure is 

maintained, improved, and expanded.  Because aggregate is a low unit-value, high bulk weight 
commodity, it must be obtained from nearby sources to minimize the dollar cost to the aggregate 
consumer and other environmental and economic costs associated with transportation. 

 
For the last 33 years, under the Surface Mining and Reclamation Act, CGS has conducted on-
going studies that identify and evaluate aggregate resources throughout the state. Map Sheet 52 

(2012) is an updated summary of supply and demand data from these studies. The map presents a 
statewide overview of future aggregate needs and currently permitted reserves. 

 

The following conclusions can be drawn from Map Sheet 52 (2012) and this accompanying report: 
 

 In the next 50 years, the 31 study areas identified on Map sheet 52 (2012) will need 

approximately 12 billion tons of aggregate.  
 

 The 31 study areas currently have about 4 billion tons of permitted reserves, which is about 
one third of the total projected 50-year aggregate demand identified for these study areas. 

This is about 5.5 percent of the total aggregate resources located within the 31 study areas. 
 

 Four of the aggregate study areas are projected to have 10 or fewer years of permitted 

aggregate reserves remaining as of January 2011 (pie charts highlighted with red borders). 
 

 Thirteen of the 31 aggregate study areas have between 11 and 20 years of aggregate reserves 

remaining. 
 

 Eight of the 31 aggregate study areas have between 21 and 30 years of aggregate reserves 

remaining. 
 

 Three of the 31 aggregate study areas have between 31 and 40 years of aggregate reserves 
remaining. 

 

 Two of the 31 aggregate study areas have between 41 and 50 years of aggregate reserves 

remaining 
 

 One of the 31 aggregate study areas (Placer County) has more than 50 years of aggregate 

reserves remaining. 
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The information presented on Map Sheet 52 (2012) and in the referenced reports is provided to 

assist land use planners and decision makers in identifying those areas containing construction 
aggregate resources, and to quantify potential future demand for these resources in different 
regions of the state. This information is intended to help planners and decision makers balance the 

need for construction aggregate with the many other competing land use issues in their 
jurisdictions, and to provide for adequate supplies of construction aggregate to meet future needs. 
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APPENDIX: MINERAL LAND CLASSIFICATION REPORTS BY THE 
CALIFORNIA GEOLOGICAL SURVEY (Special Reports and Open-File 

Reports, with information on aggregate resources) 
 

SPECIAL REPORTS 

 

 SR 132: Mineral Land Classification: Portland Cement Concrete-Grade Aggregate in the 
Yuba City-Marysville Production-Consumption Region. 

 By Habel, R.S., and Campion, L.F., 1986. 

 

*SR 143: Part I: Mineral Land Classification of the Greater Los Angeles Area: Description of 

the Mineral Land Classification Project of the Greater  
 Los Angeles Area.  
 By Anderson T. P., Loyd, R.C., Clark, W.B., Miller, R.M., Corbaley, R., Kohler, 

S.L., and Bushnell, M.M., 1979. 
 
*SR 143: Part II: Mineral Land Classification of the Greater Los Angeles Area: Classification 

of Sand and Gravel Resource Areas, San Fernando Valley Production-Consumption 
Region.  

 By Anderson T.P., Loyd, R.C., Clark, W.B., Miller, R.M., Corbaley, R., Kohler, 

S.L., and Bushnell, M.M., 1979. 
 
*SR 143: Part III: Mineral Land Classification of the Greater Los Angeles Area: 

Classification of Sand and Gravel Resource Areas, Orange County-Temescal 
Valley Production-Consumption Region. 

 By Miller, R.V., and Corbaley, R., 1981. 

 
*SR 143: Part IV: Mineral Land Classification of the Greater Los Angeles Area: 

Classification of Sand and Gravel Resource Areas, San Gabriel Valley Production-

Consumption Region. 
By Kohler, S.L., 1982. 

 

*SR 143: Part V: Mineral Land Classification of the Greater Los Angeles Area: Classification 
of Sand and Gravel Resource Areas, Saugus-Newhall Production-Consumption 
Region and Palmdale Production-Consumption Region. 

 By Joseph, S.E, Miller, R.V., Tan, S.S., and Goodman, R.W., 1987. 
 
*SR 143: Part VI: Mineral Land Classification of the Greater Los Angeles Area: 

Classification of Sand and Gravel Resource Areas, Claremont-Upland Production-
Consumption Region. 
By Cole, J.W., 1987. 

 
*SR 143: Part VII: Mineral Land Classification of the Greater Los Angeles Area: 

Classification of Sand and Gravel Resource Areas, San Bernardino Production-

Consumption Region. 
By Miller, R.V., 1987. 
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*SR 145: Part I: Mineral Land Classification of Ventura County: Description of the Mineral 
Land Classification Project of Ventura County. 
By Anderson,T.P., Loyd, R.C., Kiessling, E.W., Kohler, S.L., and  

Miller, R.V., 1981. 
 

*SR 145: Part II: Mineral Land Classification of Ventura County: Classification of the Sand, 

Gravel, and Crushed Rock Resource Areas, Simi Production-Consumption Region.  
By Anderson,T.P., Loyd, R.C., Kiessling, E.W., Kohler, S.L., and  
Miller, R.V., 1981. 

 
*SR 145: Part III: Mineral Land Classification of Ventura County: Classification of the Sand 

and Gravel, and Crushed Rock Resource Areas, Western Ventura County 

Production-Consumption Region.  
By Anderson,T.P., Loyd, R.C., Kiessling, E.W., Kohler, S.L., and  
Miller, R. V., 1981. 

 
*SR 146: Part I: Mineral Land Classification: Project Description: Mineral Land 

Classification for Construction Aggregate in the San Francisco-Monterey Bay Area. 

By Stinson, M.C., Manson, M.W., and Plappert, J.J., 1987. 
 
*SR 146: Part II: Mineral Land Classification: Aggregate Materials in the South  

 San Francisco Bay Production-Consumption Region. 
By Stinson, M.C., Manson, M.W., and Plappert, J.J., 1987. 

 

*SR 146: Part III: Mineral Land Classification: Aggregate Materials in the North  
 San Francisco Bay Production-Consumption Region. 

By Stinson, M.C., Manson, M.W., and Plappert, J.J., 1987. 

 

*SR 146: Part IV: Mineral Land Classification: Aggregate Materials in the Monterey Bay 
Production-Consumption Region. 

By Stinson, M.C., Manson, M.W., and Plappert, J.J., 1987. 

 

 *SR 147: Mineral Land Classification: Aggregate Materials in the Bakersfield Production-

Consumption Region. 
By Cole, J.W., 1988. 

 

*SR 153: Mineral Land Classification: Aggregate Materials in the Western San Diego County 
Production-Consumption Region. 
By Kohler, S.L., and Miller, R.V., 1982. 

 
  SR 156: Mineral Land Classification: Portland Cement Concrete-Grade  

Aggregate in the Sacramento-Fairfield Production-Consumption Region. 

By Dupras, D.L., 1988. 
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 *SR 158: Mineral Land Classification: Aggregate Materials in the Fresno Production-
Consumption Region. 

By Cole, J.W., and Fuller, D.R., 1986. 
 

 *SR 159: Mineral Land Classification: Aggregate Materials in the Palm Springs Production-

Consumption Region. 
By Miller, R.V., 1987. 

 

 *SR 160: Mineral Land Classification: Portland Cement Concrete-Grade Aggregate in the 
Stockton-Lodi Production-Consumption Region. 
By Jensen, L.S., and Silva, M.A., 1989. 

 
 *SR 162: Mineral Land Classification: Portland Cement Concrete Aggregate and Active 

Mines of All Other Mineral Commodities in the San Luis Obispo-Santa Barbara 

Production-Consumption Region. 
By Miller, R.V., Cole, J.W., and Clinkenbeard, J.P., 1989. 

 

 SR 164: Mineral Land Classification of Nevada County, California. 
By Loyd, R.C., and Clinkenbeard, J.P., 1990. 
 

SR 165: Mineral Land Classification of the Temescal Valley Area, Riverside County, 
California. 
By Miller, R.V., Shumway, D.O., and Hill, R.L., 1991. 

 
 SR 173: Mineral Land Classification of Stanislaus County, California. 

By Higgins, C.T., and Dupras, D.L., 1993. 

  
 SR 198: Update of Mineral Land Classification for Portland Cement Concrete-Grade 

Aggregate in the Palm Springs Production-Consumption Region, Riverside County, 

California. Busch, L.L., 2007. 
 
 SR 199: Update of Mineral Land Classification for Portland Cement Concrete-Grade 

Aggregate in the Stockton-Lodi Production-Consumption Region, San Joaquin and 
Stanislaus Counties, California. Smith, J.D. and Clinkenbeard J.P., 2012. 

 

SR202 Update of Mineral Land Classification for Portland Cement Concrete-Grade 
Aggregate in the Claremont-Upland Production-Consumption Region, Los Angeles 
and San Bernardino Counties, California. Miller, R.V. and Busch, L.L., 2007. 

 
SR 205 Update of Mineral Land Classification of Aggregate Resources in the North San 

Francisco Bay P-C Region: Sonoma, Napa, and Marin Counties and Southwestern 

Solano County, California. Miller, R.V. and Busch, L.L., 2012 (in progress)  
 
SR206 Update of Mineral Land Classification for Portland Cement Concrete-Grade 

Aggregate in the San Bernardino Production-Consumption Region, San Bernardino 
and Riverside Counties, California. Miller, R.V. and Busch, L.L., 2008. 
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SR 209 Update of Mineral Land Classification for Portland Cement Concrete-Grade 
Aggregate in the San Gabriel Valley Production-Consumption Region, Los Angeles 

County, California. Kohler, S.L., 2010. 
 
SR 210 Update of Mineral Land Classification: Aggregate Materials in the Bakersfield 

Production-Consumption Region, Kern County, California. Busch, L.L., 2009. 
 
SR 215 Update of Mineral Land Classification: Aggregate Materials in the San Luis 

Obispo-Santa Barbara Production-Consumption Region, California. Busch, L.L. 
and Miller, R.V., 2011. 

 

* These Mineral Land Classification reports have been updated and are not shown on the index 
map (lower left-hand corner of Map Sheet 52). 

 

 

 

OPEN-FILE REPORTS 

 
OFR 92-06: Mineral Land Classification of Concrete Aggregate Resources in the Barstow-

Victorville Area. By Miller, R.V., 1993. 

 
OFR 93-10: Update of Mineral Land Classification of Portland Cement Concrete Aggregate in 

Ventura, Los Angeles, and Orange Counties, California: Part I - Ventura County. 

By Miller, R.V., 1993. 
 
OFR 94-14: Update of Mineral Land Classification of Portland Cement Concrete Aggregate in 

Ventura, Los Angeles, and Orange Counties, California: Part II - Los Angeles 
County. By Miller, R.V., 1994. 

 

OFR 94-15: Update of Mineral Land Classification of Portland Cement Concrete Aggregate in 
Ventura, Los Angeles, and Orange Counties, California: Part III - Orange County. 
By Miller, R.V., 1995. 

 
OFR 95-10: Mineral Land Classification of Placer County, California. By Loyd, R.C., 1995. 
 

OFR 96-03: Update of Mineral Land Classification: Aggregate Materials in the South  
 San Francisco Bay Production-Consumption Region. 

By Kohler-Antablin, S.L., 1996. 

 
OFR 96-04: Update of Mineral Land Classification: Aggregate Materials in the Western  

San Diego County Production-Consumption Region. By Miller, R.V., 1996. 

 
OFR 97-01: Mineral Land Classification of Concrete Aggregate Resources in the Tulare County 

Production-Consumption Region, California. By Taylor, G.C., 1997. 

 
OFR 97-02: Mineral Land Classification of Concrete-Grade Aggregate Resources in Glenn 

County, California. By Shumway, D.O., 1997. 
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OFR 97-03: Mineral Land Classification of Alluvial Sand and Gravel, Crushed Stone, Volcanic 
Cinders, Limestone, and Diatomite within Shasta County, California. 

By Dupras, D.L, 1997. 
 
OFR 99-01: Update of Mineral Land Classification: Aggregate Materials in the Monterey Bay 

Production-Consumption Region, California. By Kohler-Antablin, S.L., 1999. 
 

OFR 99-02: Update of Mineral Land Classification: Aggregate Materials in the Fresno 

Production-Consumption Region, California. 
By Youngs, L.G. and Miller, R.V., 1999. 
 

OFR 99-08: Mineral Land Classification of Merced County, California. 
 By Clinkenbeard, J.P., 1999. 
 

OFR 99-09: Mineral Land Classification: Portland Cement Concrete-Grade Aggregate and Clay 
Resources in Sacramento County, California. By Dupras, D.L., 1999. 

 

OFR 2000-03:      Mineral Land Classification of El Dorado County, California.  
 By Busch L.L., 2001  

 

OFR 2000-18: Mineral Land Classification of Concrete-Grade Aggregate Resources in Tehama 
County, California.  By Foster, B.D., 2001  
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Executive Summary 

Valley fever is caused by a fungus that is prevalent in the soi l throughout the southwestern 
United States, Mexico, Central and South America. Although valley fever is often thought of as 
a mild and self- limited respiratory disease, it can cause severe, prolonged disease in those 
afnicted. In some cases, the disease may affect the brain and spinal cord, skin, bones, and other 
organs, resulting in serim.1s, debilitating disease, or even death. Fortunately, the disease is not 
spread person- to-person, but there is no cure or vaccine for Valley Fever. Treatment has many 
side effects and must be continued for many months or even I ife- long. 

Arizona serves as a model for other endemic U.S. states and is the primary driver for recent 
changes in the national valley fever surveillance defi nition. The Arizona Department of ll ca lth 
Services receives reports of patients with valley fever from laboratories and health care providers 
statewide. Analysis of these reports shows that: 

• Arizona accounts for 60% of all reported cases in the country 
• 95% of Arizona cases reside in Maricopa, Pima and Pinal counties 
• Valley fever is the fourth most frequently reported infectious disease in Arizona 
• Cases reported in Arizona have almost tripled, from I ,78 1 cases in 1999 to 4,832 cases in 

2007 (75 per I 00,000 population) 
• The highest age-adjusted·rates of valley fever occur in Sun City and Sun City West 
• The increase in cases is evidence of an epidemic of valley fever in J\rizona 

In 2008, to help address this epidemic of val ley fever, ADHS received funds for va lley fever 
prevention and control from a legislative appropriation and from the Centers for Disease Control 
and Prevention (CDC). These funds enabled ADHS, for the fi rst time, to hire staff in an effort to 
better understand the impact and local risk factors of va lley fever, and improve knowledge, 
prevention and control ofthis disease. 

ADHS conducted an enhanced surveillance study, by interviewing I 0% of all Arizonans 
diagnosed with vall ey feve r in 2007. The interviews reveal the significant impact of the disease 
among Arizonans. 

• People missed an avorage of I month of work, for a total of 4,9 18 days 
• People with valley fever could not perform da ily activities for an average of 3 months or 

a total of 92 years 
• People with valley fever waited an average of 44 days before seeking healthcare 
• Patients saw their doctors three times before they were tested for va lley fever 
• On average, patients suffered symptoms of va lley fever for ha lf a year; although many 

were sick longer . 
• There were $86 mi ll.ion in hospital charges for valley fever cases in 2007 

A telephone survey of a representative sample of the population statewide was conducted to 
eva luate Arizonans' awareness of vall ey fever and its risk factors. These results were compared 
with the enhanced surveillance findings. 

• One in five Arizonans had never heard of val ley fever 



• Only 6% of patients hcnrd about valley fever from their doctors, whereas I I% Arizonans 
heard of it from their doctors 

• Arizonans were more likely to hear about valley fever from the media, while patients 
heard about it from their social circles 

ADHS also performed a study of Arizona physicians. 
• One out of three physicians has major gaps in their knowledge about valley fever, how to 

diagnose and how to treat the disease 
• One third of hea lth care providers arc unaware that valley fever is reportable 
• Only one in fo ur patients with community acquired pneumonia (CAP) were tested for 

valley fever despite ADHS recommendations to test these patients 

In response to these findings, ADHS launched a proactive educational campaign including 
brochures, posters, a documen tary video, a website, and Governor's proclamations targeting the 
public, physicians, phanrtacies, hospital emergency departments to: 

• Ra ise awareness and provide information on the impact of valley fever in Arizona 
• Rem ind physicians to test patients with CAP for valley fever 
• Prompt patients to ask their physicians to test them for valley fever 
• Tell the stories of real patients with valley fever 

ADHS has launched a major initiative to investigate the high rates of valley fever in northwest 
Phoenix. 

• A preliminary analysis comparing mining and non-mining areas revealed no association 
between mining and valley fever 

• A CDC investigation team wi ll arrive in November 2008 to determine risk factors for 
valley fever in northwest Phoenix. 

Collaboration with partners is essential to develop better diagnostic tests, curative treatments and 
a vaccine for valley fever. Toward that end, A DHS is working with: 

• CDC as part of a national public health va lley fever task force to coordinate public health 
strategies for this disease 

• Valley Fever Center for Excellence (VFCE) on a promising new drug Nikkomycin Z and 
to educate the communjty and physicians in Arizona 

• Translational Genomics (TGen) on rapid molecular-based diagnostic tests and strain 
typing 

• University of Arizona to examine influences of climate and other environmental factors 
affecting the incidence of v~lley fever 

• University of Arizona School of Medicine to develop a vaccine to prevent valley fever 

Arizonans are demanding action to investigate and prevent valley fever. ADHS receives 
hundreds of inquiries fro m the public and from concerned community groups. These factors 
highlight the important impact that valley fever has on Arizona and underscores the need to 
further investigate and control this epidemic. 
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Introduction 

Valley fever has affected inhabitants in the Southwestern desert region for thousands of years 1; 

the first case in Arizona was reported in 1938.2 Coccidioidomycosis, often rcfctTcd to as valley 
fever or cocci, is a re-emerging fungal disease endemic to the southwestern United States, parts 
of Mexico, Central and South America. Valley fever is caused by the fungus Coccidioides. 
Infection usually results in a mild respiratory disease, normally cleared without treatment 
However, in some people, it can cause severe illness by affecting the lungs, central nervous 
system, skin, bones, and other organs, often resulting in pain, suffering, and sometimes death. 
There is no cure for valley fever and treatment has many side effects. 

ln 2008, the ADHS received a legislative appropriation as well as one-time funds from the 
Centers for Disease Control and Prevention (CDC) for valley fever prevention and control. 
These funds enabled ADHS, for the first time, to hire staff and further investigate valley fever to 
understand the impact and local risk factors of disease, in an effort to improve knowledge, 
prevention and control of this disease. Many of these activities are highlighted below. 

Phoenix dust storm, September II , 2008. Phoro: Sonya Shannon. ADHS 

1 Harrison WR, Merbs CF, Leathers CR. Evidence of coccidioidomycosis in the skeleton of an ancient Arizona 
Indian. 1 Infect Dis 1991;164:436-7. 
l Arizona State Department of Health. Arizona Public Health News: Coccidioidomycosis in Arizona. 1959; Vol 52 
No2. 
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Epidemiology 

Every year, an estimated 150,000 people in the United Stales become infected with valley fcvcr.3 
and approx imately 50,000 become ill. Tn the United States, Arizona has the highest number of 
reported cases, accounting for sixty percent of all US cases. Approximately 5,000 Arizonans arc 
identified with valley fever each year by public health surveillance, which is significantly less 
than the 30,000 cases estimated to occur annually in Arizona. This highlights the fact that public 
health surveillance captures on ly a fract ion of persons with vall ey fever. Th is is likely due to the 
fact that individuals may not St!ek care for their disease or may not receive diagnostic testing for 
va lley fever if they do seek care. 

Valley fever fungus is found in the soi l of arid and semiarid regions. In the desert environment, 
the fungus grows in the Lop 2-8 inches of soil and produces spores that can be released into the 
ai r. 4 When the ground is disrupted, fungal spores can get picked up by the wind and travel for 
miles. Disturbance of the soi l can occur due to strong winds, construction, farming, landscaping, 
gardening, driving on unpaved areas, and other activities. 

Valley fever is acquired by inhaling spores from the envi ronment, and is not spread from person 
to person. Once the spores arc inhaled, they can cause infection in the lungs. Symptoms 
typical ly occur one to four weeks after exposure, and can include fever, cough, fatigue, shortness 
of breath, headaches, joint/muscle aches, and rash. Most people infected with valley fever (60%) 
have mild symptoms or have no symptoms at all. The remaining 40% can have symptoms 
lasting months or years. Most people with healthy immune systems can figh t off the disease, 
often without treatment, providing lifelong immunity; however, in a small percentage of cases, 
symptoms may recur. In < 5% of those who arc infected, valley fever can spn:ad or 
"disseminate" to other parts of the body, such as the bones, skin, joints or brain. Persons who 
have compromised immune systems or arc pregnant arc at higher risk for disseminated disease. 
These individuals require lifelong treatment and their disease can be vety serious, or even fatal. 
In 2007, there were 36 deaths due to valley fever, and the mortality rate was 0.6 deaths per 
I 00,000 population. 

Rising Rates 

Arizona physicians first started reporting cases of valley fever to the Arizona Department of 
Health Services (ADHS) in the 1930's. In 1997, laboratory reporting of positi ve valley fever test 
results was mandated, leading to a sharp increase in reported cases. flowcver, the number of 
cases reported has continued to rise over the last decade (Figure I). The highest number of 
coccidioidomycos is cases reported in Ari7.ona was in 2006 with a total of 5,535 cases reported, 
and a rate of 89 cases per I 00,000 population. In 2007, a total of 4,832 coccidioidomycosis cases 
were reported, with a rate of75 cases per I 00,000 population . 

. I Galgiani JN. Ampel NM, Blair JE. Catmv:aro A, Johnson Rll , Stevens DA, Will iams PL. Coccidioidomycosis. 
Clin Infect Dis 2005;41: 12 17-23. 
4 Fisher FS, Bultman MW, Pappagianis D. Operational Guidelines for Geological Fieldwork in Areas Endemic for 
Coccidioidomycosis (Valley Fever). US Geological Survey Open-Fi le Report vi 2000. 
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Figure I. 
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Several factors may account for the continued increase in coccidioidomycosis. First, increased 
awareness in the gene,ral public and healthcare community may lead to more requests for 
laboratory testing, and in turn, more diagnoses of valley fever. Secondly, large numbers of 
susceptible individuals, with no prior history of exposure, are moving into endemic areas, putting 
these people at increased risk for cocci infection. Many of these individuals are older than 65 
years, which is the age group most affected in Arizona, based on our survei llance data. Older 
persons and those with weakened immune systems are more likely to experience severe valley 
fever disease, which may increase the likelihood that they seek care for their symptoms. Other 
factors, such as climate change and construction, might also contribute to the increased number 
of cocci· cases; however the evidence for this is not definitive. Construction disrupts the top 
layer of soil, and, theoretically, could release valley fever spores into the air, while changes in 
climate patterns may re~u l t in increased fungal growth and distribution of the spores. Likely, a 
combination of many factors has contributed to the increased rates of valley fever seen in recent 
years. 

Demographics 

In 2007, several differences were noted among age and ethnic groups. The age of 
coccidioidomycosis cases ranged from 38 days to 99 years old, with an average age of 5 1 years. 
The highest rates of valley fever occurred among the 65-84 year age groups; rates among 
Arizonans age 65 and older ar~ more than twice those in the general population (163 cases per 
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100,000 vs. 75 per I 00,000, respectively) (Figure 2). Fifty-four percent of the reported 
coccidioidomycosis cases were male, with a rate of 81 per I 00,000 population, whi le 46% of the 
cases were female, with a rate of 68 per I 00,000. Higher rates in males are consistent with data 
from previous years in Arizona. When examining cocci data by race or ethnicity, the highest 
rates of valley fever were seen in African Americans at 53 per I 00,000 population (Appendix A). 
However, only 36% of the coccidioidomycosis cases reported to the Arizona Department of 
Health Services contained information about race. 

Figure 2. Val ley Fever Rates by Age Group, Arizona 2007. 
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Seasonality 

In general, valley fever infections tend to peak after the rainy and windy monsoon season. s The 
rainfall allows the fungus to grow in the soil and as the soil dries, fungal spores break off and 
become airborne. Reports of coccidioidomycosis in Arizona typically peak between October and 
January with a smaller peak from June to August (Figure 3). The seasonality of valley fever in 
Arizona differs from that of southern California, where infection rates tend to be higher in the 
later summer and early fall period. 6 

s Heymann DL. Control of Communicable Diseases Manual, l81
h edition. APIIA, 2004. 

6 Smith CE, Beard RR, Whiting EG, Rosenberg HG. EtTcct of Season and Dust Control on Coccidioidomycosis. 
JAMA 1946; 132:833-8. 
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Figur·e 3. Reported Coccidioidomycosis Cases by Month, Arizona 200 1-2007. 
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Statewide Distribution 

Valley fever is considered endemic to all of Arizona; however, the highest rates occur in 
Maricopa, Pinal, and Pima (Figure 4 and Appendix B) Counties. In 2007, lhe highest rates 
occurred in Pima County (90 per I 00,000 population) followed by Maricopa County (89 per 
I 00,000 population) and Pinal County (87 per I 00,000 population). 

When reported valley fever cases were examined by community, some of the highest rates of 
valley fever in Arizona were identified in the northwest Phoenix metropolitan area, including the 
communities of Sun City, Sun City West, Wickenburg, and Surprise. The demographics of Sun 
City and Sun City W.est were dramatically different in comparison to other areas of Maricopa 
County. More than 80% of the population in Sun City and Sun City West were over the age of 
65 years, as compared to only II% of the Maricopa Co4nty population. 

Because valley fever was more frequently reported in individuals over 65 years of age, rates of 
valley fever were. adjusted by age f<?i each Arizona community during 2006 and 2007 (Appendix 
C, D). Age-adjusting is a ~tatistical method used to compare communities that arc significantly 
older or younger than other communities and provides an opportunity to determine if valley fever 
rates would be similar if the populations were of similar age. After age-adjusting, the rates for 
Sun City and Sun City West were still among the highest in the state. These data suggest that age 
alone docs not explain the increased rates of valley fev~r in Sun City and Sun City West. The 
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ADHS, Maricopa County Department of Public Health and CDC plan to conduct further studies 
to examine why the rates are highest in these communities. 

Figure 4. Valley Fever Activity by County, Arizona, 2006 and 2007. 
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Multiple sand and gravel mining operations arc located throughout Arizona, and some of these 
mining areas arc located in counties with the highest rates of valley fever. While these mining 
operations can produce large amounts of dust, it is unknown if this actually increases the risk for 
valley fever. Tt is known however, that the Coccidioides fungus grows only in the top layers of 
soil - typically 2-8 inches below the surface. Sand and gravel mining operations work mainly at 
depths greater than two feet. Therefore, in theory, mining facilities should pose little risk for 
increased valley fever infection to those in the surrounding areas. 

Due to rising community concern that mining may be the cause of increased valley fever rates in 
certain northwest Phoenix communities, an investigation of valley fever rates in mining areas of 
the Phoenix metropolitan area was conducted. To analyze the relationship between valley fever 
and mining operations, the Phoenix metropolitan area was divided into four regions- Northwest, 
Southwest, Northeast and Southeast (Figure 5, Appendix E, F, and G). Within these regions, 
communities located within three miles of a mine were designated as mining areas. Communities 
located greater than 3 miles from a mine were designated as non-mining areas. Age-adjusted 
rates of valley fever in mining areas were compared to those of non-mining areas in each region. 
The only region with a significant difference between mining areas and non-mining areas was 
the Southeast Region, where lower rates of valley fever were reported closer to the mines. These 
results suggest that mining is not a major contributor to valley fever infections. 
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FigureS. Valley Fever Rates in Mining and Non-Mining Areas of the Phoenix Metropolitan Area, 2006 
& 2007. 
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Enhanced Surveillance 

ADHS monitors [)hysician and laboratory reports and obtained basic demogra[)hic information 
about cases of coccidioidomycosis to fo llow trends and identify outbreaks. In 2007, ADIIS 
initiated enhanct.:d coccidioidomycosis surveillance to learn more about individuals diagnosed 
with valley fever and to better understand the impact of the disease on Arizonans. Arizona is the 
first and only state to initiate this type of in-depth coccidioidomycosis surveillance. 

One out of every ten Arizona coccidioidomycosis cases reported from January 2007 to February 
200R was contacted and interviewed with a standardized questionnaire. lnterviewccs were asked 
about their signs and symptoms of valley fever, hcalthcare-seeking behavior, medica l treatment 
information, and effects of the disease on their daily li ves. A total of 493 people were 
interviewed during the enhanced surveillance investigation. 

Case Definition 

For a report or vall ey fever to be classified as a case by public health, it has to meet several 
criteria specifi ed in a case detinition. The coccidioidomycosis case definition utilized by the 
Council of State and Territorial Epidemiologists (CSTE) and the Centers for Disease Control and 
Prevention (CDC) requires both compatible clinical symptoms and laboratory confirmation 7. 

Arizona has adopted a modified coccidioidomycosis case definition that includes only the 
laboratory criteria for several reasons. First, patient symptoms and clin ical descri ption arc rarely 
reported to public health . ADHS attempts to capture every case of diagnosed va lley fever, even if 
clinical information is unavailable. Our experience suggests that the majority of valley fever tests 
arc performed on symptomatic patients. Lastly, since 60°1., of all US val ley fever is reported in 
Arizona with approximately 5000 cases per year, ADIIS docs not have the resources to 
investigate the signs and symptoms of each case to determine if it meets the clinical description 
of the case definition. Thus, any positive valley fever test is classified as a case. 

The data from the enhanced surveillance were used to validate Arizona's decision to change to a 
laboratory-based case definition. When valley fever cases identified only by a positive cocci 
laboratory test were interviewed, 95% of them had symptoms consistent with the CSTE case 
definition, indicating that almost all of Arizona cases meet the national case definition. 
Elimination of clinical criteria from the coccidioidomycosis case definition allows for easier 
surveil lance methods and requires minimal resources, while stil l capturing the max imum 
possible number of true cases. The findings from the enhanced surveil lance study will be used to 
propose changes to the national CSTE coccidioidomycosis case definition in other endemic areas 
of the US, to increase timeliness and accuracy of cocci reporting. 

7 Centers for Disease Control. Case Definitions f'or Infectious Conditions Under Public Health Surveillance, 
Co<.:e idioidomywsis (Valley Fever), 2008. http://www.cdc.gov/ncphi/disss/nndss/cascdcf/coccidioid2008.htm. 
Accessed October 3, 2008. 
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Symptoms 

Enhanced surveillance provided AOHS with a better understanding of the symptoms that affect 
people wi th valley fever. Figure 6 shows that 55% of cases interviewed had seven or more 
symptoms associated with valley fever. The most common symptoms people experienced 
included fatigue, cough, shortness of breath and fever (Figure 7). 

Figure 6. Total Number of 
Symptoms of Arizonans 
with Valley Fever (n=493). 
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Impact on the Hea/thcare System 

The enhanced surveillance data show the 
tremendous impact of valley fever on Arizona's 
healthcare system, in particular, emergency 
departments (Appendix H). Almost half of the 
people diagnosed with valley fever had at least 
one visit to the emergency room during the 
course of their illness, and a quarter of 
interviewed valley fever cases visited healthcare 
providers more than ten times (Figure 8). Over 
40% of individuals were hospitalized overnight 
for their illness (Appendix T). Data from the 
Arizona Hospital Discharge Database show that 
in 2007, I ,735 valley fever-related hospital 
visits occurred, accounting for a total of $86 
million in hospital charges. On average, it cost 
$50,000 per valley fever-related hospital visit. 
These data highlight the profound economic 
impact of val ley fever on Arizonans. 

Impact 011 People 
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Numllerof Hu llh oar< Vhlls 

Figure 8. Number of Times Valley Fever 
Cases Visited a Healthcare Provider over the 
Course of Illness. 

Valley fever also significantly impacts the lives of those who become ill, as symptoms of 
valley fever can be prolonged and debilitating. On average, each person interviewed had 
symptoms lasting 6 months, much longer than the flu or mononucleosis (mono). Likewise, 
the prolonged symptoms of valley fever adversely impact an individual's ability to work and 
perform daily activities. Arizonans diagnosed with valley fever missed an average of I month 
of work and were unable to perform normal daily activities for more than 3 months. 
Infection with cocci for these 493 Arizonans alone resulted in a total of 222 years of 
symptoms and 33,716 days during which patients could not perform their daily activities 
(Appendix J). 

Delays in Diagnosis 

The symptoms of coccidioidomycosis arc similar to other common respiratory illnesses 
including severe colds and pneumonia, which makes it difficult for the public and physicians 
to distinguish between valley fever and these other illnesses. This often leads to delays in 
seeking care, testing and diagnosis. On average, people with valley fever waited 44 days 
before seeking healthcare for their symptoms. Additionally, the average time between 
seeking hcalthcarc and getting diagnosed with valley fever was about five months (Appendix 
J). Tf a patient knew about valley fever prior to seeking healthcare, he or she was more likely 
to be diagnosed and treated earlier than those who were not familiar with the disease [79 days 
vs. 282 days, respectively (p=0.04)). Our data also show that those who had prior knowledge 
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Behavioral Risk Factor Surveillance System 

The Behavioral Risk Factor Surveillance System (BRFSS) conducts an annual population 
survey about health behaviors and opinions and is designed to represent the entire population 
of Arizona. ln 2008, the survey included questions to evaluate the general public 's awareness 
of valley fever and its risk factors. Despite the high rates of cocci in Arizona, the BRFSS 
data indicate a wide range of cocci awareness: One in five Arizonans had never heard of 
valley fever and sixty percent of Arizonans believe that valley fever is a significant health 
problem. Over a third of the general public did not know how valley fever is transmitted 
(Figure 9). 

Statewide BRFSS data were compared with the coccidioidomycosis enhanced surveillance 
data to identify differences in knowledge about valley fever between those infected and the 
general public. People with va lley fever interviewed through enhanced surveillance were 
more likely to learn about valley fever from their social circles, while those contacted 
through BRFSS were more likely to hear about valley fever from the media (Appendix K). 
On ly 6% of case-patients heard about valley fever from their doctors, whereas 11% of the 
general public heard about it from their doctors. 

People who answered the BRFSS survey lived in Arizona for an average of 26 years while 
cases with valley fever lived in Arizona for an average of 16 years. More cases reported with 
valley fever had lived in Arizona less than 10 years when compared to the general public 
(25% vs. 40% respectively) (Figure I 0). These data indicate that people who acquired valley 
fever were more likely to live in Arizona for a shorter period of time, however, most case 
patients lived in Arizona for more than a decade before being diagnosed. 

Figure 9. How is Valley Fever Transmitted? 
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Figure JO. Length of Time Lived in Arizona: Valley Fever Cases Compared to Population 
(based on BRFSS). 
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Clinical Management I Physician Education 

Both the enhanced survei llance data and the data attained from the BRFSS statewide survey 
show the importance of educating physicians and the public about valley fever. A study 
pcrfonned in Tucson, Arizona suggested nearly 30% of community-acquired pneumonia 
patients in areas endemic for cocci actually have valley fever.~ In 2006, based on this study, 
ADHS recommended testing patients who presented with symptoms of community-acquired 
pneumonia for valley fever. This recommendation is important because misdiagnosis of 
valley fever can lead to unnecessary antibiotic treatment, delayed antifungal treatment, and to 
unreal is ti9 expectations of symptom duration. 

ln 2007, Arizona physicians and nurse pract1honcrs were 
surveyed in order to assess their knowledge, attitudes, and 
practices regarding diagnosis and treatment of valley fever. 
Questions were asked to evaluate recognition of symptoms, 
testing practices and treatment regimens. About one third of 
providers were not aware that valley fever is a reportable 
disease in Arizona and the same number of physicians were 
not sure if a valley fever vaccine is available. Less than half 
of providers scored at least 70% correct on valley fever 

. treatment questions. Providers who scored ~70% on valley 
fever knowledge and treatment questions were twice as likely to have received valley fever 
Continuing Medical Education in the prior twelve months. 

The results of the hcalthcare provider survey highlighted the need for and value of accurate 
valley fever medical education for Arizona providers. Based on these results, ADHS 
developed and implemented several educational campaigns and activities for healthcare 
providers. Some of these activities included: presentations on valley fever by ADHS 
infectious disease physicians to physician groups across the state; grand round presentations 
to hospitals; and development of a brochure for healthcare providers with the 
recommendation to test patients with community-acquired pneumonia for valley fever. 
These brochures were sent to 8,000 primary care providers throughout the state of Arizona. 

In 2007, data from the enhanced surveillance questionnaire indicated 23% of people with 
valley fever first sought care for their symptoms at an emergency department and 
approximately half of the patients required care from an emergency room (ER) physician at 
some point during their illness. To further evaluate the number of patients presenting with 
community-acquired pneumonia in Tucson e.mergeney rooms, and whether they were tested 
for v'attey fever, ADHS conducted an investigation in collaboration with CDC. A second 
objective was to determine the unmeasured burden of valley fever among these patients 
diagnosed with community-acquired pneumonia. To achieve the objectives, medical records 
of patients diagnosed with community-acquired pneumonia in the ER were reviewed to 

K Valdcvin L, Nix 0 , Wright M, Lindberg E, Fagan T, Lieberman D, ct al. Coccidioidomycosis as a common 
cause of community-acquired pneumonia. Emcrg Infect Dis. 2006; 12:958-62 . 
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determine if testing for valley fever had been performed and whether the results were 
positive. The review indicated that only one fourth of pneumonia patients seen in the ER 
were tested, despite ADIIS recommendations to test these patients for va lley fever. An 
educati onal campaign directed towards emergency room physicians was initiated and a 
poster prompting testing of community-acquired pneumonia patients for valley fever was 
developed by J\DHS and CDC and placed in Arizona emergency departments. 
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Public Education 

Data from both the BRFSS and enhanced surveillance studies highlighted important gaps in 
the public's knowledge of valley fever and its transmission. These gaps arc likely responsible 
for delays in patients seeking care for their symptoms. To fill in these knowledge gaps, 
ADHS, in conjunction with the Valley Fever Center for Excellence (VFCE), produced an 
educational brochure to increase knowledge of valley fever among Arizonans. This brochure 
contains accurate and easy-to-understand information about valley fever, its transmission and 
symptoms, and where to get further information about the disease. It is being distributed to 
the public by the Valley Fever Center for Excellence, healthcare providers, val ley fever 
community advocates, and commercial pharmacies. ADHS also created a poster for 
hospitals, outpatient clinics and other healthcare facilities to encourage people with valley 
fever symptoms to request testing from their hcalthcarc providers (Figure I I ). 

To reach a larger audience in Arizona, ADHS produced a valley fever documentary video to 
educate the public about the disease through stories of real people diagnosed with val ley 
fever. The goal is to air the video on local public television stations, post it on the websites 
of ADHS and VFCE, and hopefully share it with public libraries and schools in the coming 
year. 

Figure II. ADHS Coccidioidomycosis Educational Poster. 
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Partnerships 

ADIIS works with various partm:rs to advance knowledge of and research in 
coccidioidomycosis. Tn 2007, ADHS continued its annual partnership wit h the Val ley Fever 
Center for Excellence to present public and physician educational conferences during Valley 
Fever Awareness Week. This annual week-long event is held to increase awareness of valley 
feve r among Arizona physicians, public hea lth orricials, and interested general public. Topics 
included new va lley fever treatment and vaccine research developments, the impact of valley 
fever on Arizona's citizens and animals and the importance of testing pneumonia patients for 
valley fever. A OilS is also currently working with the Un iversity of Arizona and the Vall ey 
Fever Center for Excellence to provide valley fever education through an online Continuing 
Medical Education course. 

In order to provide educational opportunities to students and to Jearn more about public 
hea lth aspects of valley fever, ADHS works with Arizona universities and medical schools to 
support student internships. For example, one medical student from the University of 
Arizona is conducting a study on valley fever laboratory reporting to va lidate the state's 
valley fever survei I lance system and compare the predictive value of di fferent tests. 

1\DI IS is also an active member of a nationwide public health vall ey fever task force 
coordinated by CDC. This group involves epidemiologists from all states where valley fever 
is endemic in the US. Thus far, the task force has successfully changed the CSTE 
coccidioidomycosis case defini tion to more accurately renect the science of the disease. As 
mentioned previously, the task force is awaiting presentation of Arizona's valley fever 
enhanced surveil lance data, as well as survei llance data from endemic areas in California, to 
determine if the cli nical criteria should be removed from the current CSTE case definition . 

In addition to educationa l and public health activi ties, ADHS is partnering with 
organ izations, such as Translational Genomics Research Insti tute (T-Gcn), to improve 
diagnostic testing for coccidioidomycosis. ADIIS is ulso work ing with T-Gen to develop 
environmental testing techniques to identify the Coccidioides fungus in the soil , which will 
ultimately assist public health in targeting valley fever interventions. 
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Future Directions 

ADHS is partnering with Maricopa County Depa1tment of Public Health and CDC in order to 
determine why the Sun City and Sun City West areas in Maricopa County have extremely 
high va lley fever rates, a team or CDC epidemiologists will visit Arizona in November 2008 
to investigate potential risk factors of va ll ey fever unique to these areas in the Northwest 
Valley. The information learned from the investigation will be used to target valky feve r 
education and identify prevention strategies in these areas. 

ADI IS will continue to partner with the University of Arizona, VFCE, T-Gen, CDC and 
other states with t:ndemic vall ey fever to learn mon.: about this important disease and 
determine the best way to target public health interventions. 
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Appendix A. Race and Ethnicity Distribution of Valley Fever Cases compared to Arizona 
Demographics*, 2007. 

Race 
' 

American Indian/ Alaska Native 

Asian/ Hawaiian/Pacific Island 

Black/ A frican-Amcrican 

White 

Ethnicity 

Hispanic 

Not Hispanic 

Unknown 

2007 
(n= l ,726) 

95 (5 .5%) 

52 (3.0%) 

136 (7.9%) 

I ,443 (83.6%) 

2007 
(n=4,334) 

277 (6.4%) 

872 (20. 1%) 

3,185 (73.5%) 

2007 Demographics Rate per 
(n=6.432,007) 100,000 

337,764 (5 .3%) 28 

169,780 (2.6%) 31 

253,477 (3 .9%) 53 

3,872,764 (60.2%)** 37 

2007 Demographics Rate per 
( n=6,432,007) 100,000 

I ,798,222 (28.0%) 15 

4,633,785 (72.0%) 19 

•Arizona Vital Statistics uses five categories for race/ethnicity: American Indian/Alaska Nutive, Asiun/Pacific 
Islander, Black/African-American, White non-Hispanic and Hispanic/Latina ethnicity. 

••For 2007 demographics for the state of Arizona, white means white non-Hispanic. 
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Appendix B. Valley Fever Cases by County, Arizona 2006 and 2007. 

Year 2006 Year 2007 

County 
Cases per 1 00,000 Cases per 

Total cases 100,000 Total cases 
Residents 

Residents 

Maricopa 11 2 4,209 89 3,459 

Pima 91 897 90 904 

Pinal 83 225 87 256 

La Paz 47 10 69 15 

Graham 42 15 66 24 

Gila 27 15 27 15 

Mohave 25 49 25 50 

Greenlee 24 2 24 2 

Cochise 16 21 23 32 

Yuma 14 27 6 13 

Yavapai 14 29 12 26 

Navajo 13 15 10 11 

Santa Cruz 13 6 15 7 

Coconino 8 II 10 13 

Apache 5 4 7 5 

Arizona 89 5,535 75 4,832 
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Appendix E. Analysis ofMining and Coccidioidomycosis in the Phoenix Metropolitan 
Area. 

2006 
Number of Age-Adjusted 95% Confidence 

Metropolitan Phoenix Area Cases Cocci Rate Interval 

NE Non-Mining 722 87 (81, 93) 
NE Minin1 107 94 76, I 12) 
NW Non-Mining 722 104 (96, 112) 
NWMinin 421 11 8 ( I 06, 130) 
SE Non-Mining 771 87 (81' 93) 
SEMining_ 224 63 55 72) 
SW Non-Mining 94 85 (67, I 03) 
SW Mining J 15 62 (50, 74) 

2007 
Number of Age-Adjusted 95% Confidence 

Metropolitan Phoenix Area Cases Cocci Rate Interval 

NE Non-Mining 572 65 (60, 70) 
NE Mining 89 7 1 (56, 86) 

NWNon-Mining 565 71 (65, 77) 
NW Minin • 336 84 (75, 94) 

SE Non-Mining 657 71 (65, 76) 
SE Mining_ 191 53 ~60) 

SW Non-Mining 56 39 "(29, 50) 
SW Mining 114 44 (36, 53) 
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Appendix F. Analysis of Mining and Coccidioidomycosis in the Phoenix Metropolitan 
Area, 2006. 
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Appendix G. Analysis of Mining and Coccidioidomycosis in the Phoenix Metropolitan 
Area, 2007. 

Northwest Region Northeast Region 

100 100 

90 90 71 C> C> 
C> C> 
C> 80 "!. 80 0 C> 
C> C> .. .. .. 70 ... 70 .. .. 
Cl. Cl. .. 60 .. 60 70 70 
a: a: 
.u 
" 

50 "H 50 
0 0 
u 40 u 40 
"0 "0 .. ., 
;; 30 ;; 30 
" ::J 
:;;- :;;-
4( 

20 
4( 

20 ;, .. 
"' "' 4( 10 4( 10 

0 0 
wv Non-Mnilg WVMning I'.EI'«<n·Mning IIEMning 

Area Area 

Southwnt Region Southust Region 

100 100 

90 90 .. C> .. .. .. 80 "!. 80 0 C> 
C> C> .. .. .. 70 .. .. 70 
a. Cl. .. 60 .. 60 ... ... 
a:: a: 
u 
" 

50 u 
" 

50 
0 0 
u 40 u 40 
"0 1 :! .. 30 .. 30 ::J "' :;;- :;;-

1 20 <!- 20 .. 
"' 01 
4( 10 4( 10 

0 0 
sw Non·Mning SWMning 

Ar .. 

28 



Appendix H. Location where Cases First Sought Treatment for Valley Fever. 

Location 

Emergency room 

Primary care physician 

Urgent Care 

Other 

29 

Count 

111 (23.7%) 

274 (58.4%) 

56 ( 11 .9%) 

28 (6.0%) 



Appendix 1. Emergency Room Visits and Hospitalizations. 

Healthcare Visit (n=493) Yes No Unknown 

Visited the emergency room for 
2 17 (46.1%) 25 1 (53.3%) 3 (0.6%) 

illness 

Hospitalized overnight for illness 200 (41.8%) 276 (57.7%) 2 (0.4%) 
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Appendix J. Symptom Duration and Number of Days Lost for Valley Fever Cases. 

Impact of Valley Fever n Mean Median Total (days) 

Symptom duration (days) 420 193.2 108.5 8 1,144 

Number of days missed from work 159 30.9 14.0 4,918 

Number of days missed from school 35 16.6 9.0 582 

Number of days missed from daily activities 352 95.8 47.0 33,7 16 

Number of days before sought care for 
4 11 43.6 11.0 17,938 

symptoms 

Number of days between date sought care for 422 I 56.1 23.0 65,864 
symptoms and date of positive test result 
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Appendix K. Source ofWhere People First Heard About Valley Fever. 

1% 

4% 

People with Valley Fever Arizonans (from BRFSS) 
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.o Internet 
o Ne~spaper or Magazine 
• Rad1o . w 
• Other 

·.· 

32 



� � � � � � � � � 	 
 � � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � 
 � � � � � � � � � � � � � � 
 � � �
 � � � � � � � 
  � 
 ! 
 � � � � 	 � � � � " # $ # # % & % $ % & ' ( % ) ) % * % ( + � � � � � � � � � � � � � � , � �  � � � � � � � � - � � � �� � � � � � � � � � � � � 
 � � � � � � � � � . / � � � 
 � � 
 � � � � 
 � � � 
 � � � � � � � 
 � � � � � � � � 
 � � � � 
 � � � � � � 
 � � � � �� � � � � � � � � � � 
 � � � � � 
 � � � � � 
 � � � � , � � � � � � � � � � � � 
 � � � � � , � � � � � � � � � � � � � � � � � 0 � � � � � � � �! 
 � � � � 	 � � � � . � � � � 
 � � , � � � � , � � � � � � � � � � 
 � � � � � � � � � � � � � � � 
 � � � � � � � � � 
  � � � �� � � 
 � � � � � 
 � � � � � � � � � 
  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � 
 � � � � .1 � � � �  � � , � � � � � 
 � � 
 � � � � 
 � � � 
 � � � � � � � 
 � � � � � � � � 
 � � � � 
 � � � � � � � � � � � � � � � 
 �� � � � � � � � � � � � � 
 � � � � � � � � � 
 � � � � � 
 � � � � � � � � � 
  � 
 ! 
 � � � � 	 � � � � 
 � � � � 
 � � � � � � � � � � � � � � � ,� � � � � � � � � � � . 1 � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � , � 
 � � , � � � � � � � � � � � � � � � � �� � � � � � � � � 
 � � � � � � � � � � � � � � , � �  � � � 0 � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � " � � � � � + � � � �
 � � � 
 � 
 � � � � � � 
 � � 
 � � � � ! 
 � � � � 	 � � � � . / � � � � � � � � � � � � � 
 � � � � � 
 � � � 
 � � � � � � � � � � � � 
 � �� � 
 � � � 
 � � � � 
 � � � � � � � � � � � � � � � � � � � � 
 � � � � .� � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � 
 � � � � � � � � � � 
 � � � 
 � � � � � .2 � � � � 
 � � � � 
 � � 
 � � � 
 � 
 � � � � � � � �  � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � " � � � � � � � 
 � � 
 � +� � � � � � � � � � � � � � � � � � 
 � 
 � � 
 � � � � 
 � - � � 
 � 
 � 1 � � 3 � � 
 � - � , 4 � 0 � � � � 
 � � / � 0 
 � � 
 � , � � � 
 �4 � 0 � � � . / � � � � � � � � 
 � � � � 
 � � � � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � , � � � � � � � � � 
 �� 
 � � � � � 
 � � � � � � " � � � � � � � � � � � � � � � � � � � � ! 
 � � � � 	 � � � � + . � � � � � � � � � � � � , � �  � � � � 
 � � � � � �
 � � � � � � � � 
 � � � � � � 
 � � � � � �  � 
 ! 
 � � � � 	 � � � � � � � � 
 � � � � � 
 � � � � � � � � � 
 � 
 � � � � � � � , � �  � � � .5 � � 
 � � � � � � 
 � � � � � � � � � � � � � � � , 
 � � 
 � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � , � �  � � � � � � � �
 � � 
 � , � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � 
 � � , � � � � � � �  � � � � 
 � � � � � � 
 � � 0 � � � . 6 � � �� � � � � � � �  � � � 
 � � � � � � � � � � � � � � � � � � � � 
 � � � � � 
 � � 
 � � 
 � � � � � � � � � � � � 
 � � � � � 
 � � � � � � ./ � � � � � � �  � � � � 
 � � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � 
 � � � � � � �� � � � � � � � � 
 � � � � 
 
 � � � � � � � � � � � � � � � � � � � � 
 � � � 
 � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � 
� � � � � � � � � .7 
 � � � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � 
 � � � � � � � � � � � � , �  � � , � � 
 � � 
 � � � � � � � � � � �� � � � � � � � 
 � � � � � � � � 
 � � 
 
 � � � � � � � . 6 � �  � � � � 0 � � � � � � � � � � � � 
 � � � � � � � � � � � � � 
 � � � �  
 � � � � � � � � � � � � ! 
 � � � � 	 � � � � . 6 � � � � � � � � � � � � 
 � � � � � � � � � � � � � � � � 
 � � � � , � � � � � � � � � �� � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � � � 
 , � �  � � � � � � � � � 89 . : � � � 
 � � 
 � � 
 � � � � � 
 � � � � � � 5 � ; � � � 
 � � 5 � � � � � � � � � � � � � � � � � � � � � 
 � " 5 5 � � � 
 �� � < � � � � � � � / � � � � = � � � � � � � � > � � > + � 
 � � � � � � � � � � 
 � � 
 
 � � � 
 � � � � � � � � � � � �! 
 � � � � 	 � � � � 
 � � � � � � � � � � .� . / � 
 � � 
 � � � � � � � � � � � � � � � � 
 � � � � , � � � � � � � � � 8/ � � � � � � � � � 
 � � � � � � � � � � � � � � � � � � 
 � � � � � 
 � � � � � � � � � � � � � � � � � � � � 
 � � �� � � � � - � � � � � � � � � � � � � � � � ?5 � � 
 � � � � � � � � � � � � � � � � 
 � � 
 � � � ! 
 � � � � 
 � � � � ?� � , � � � � � � � � � 3 � � � � � � � � � � 
 ! 
 � � � � 	 � � � � ? � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � 
 � � � 
 � � � � � � � � 
 � � � 
 � � � � � � � � 
 
 � � � � � � � � � � � � � � � � � � 
 � � �
 � � � � � � 
 � � � � � 
 � 
 � � � � 
 � � � � � � 
 � � ; � � � � 
 � � � ?6 � �  , � � � 
 � � � � � 
 � � � � 
 � � � � � � 
 � , � � � � 0 � � � � � � � � � � � � � � 
 � � � � � � � � � � �� � � � � � 
 � � � � � . 4 � � � � � 
 � � � 
 � � � � 
 � � � � � � � � � � � 
 � � � � � � � � 
 � 
 � � 
 � � � 
 � � � � � �
 � � � � , � � � , � � � � � � �



@ A A B C D D E E E F G H I J H K L F M N J D K O A P D B B F L K B Q R S T U V W X Y Z [ \ ] ^ S _ ` a b c Y@ A A B C D D E E E F U d R P F L N O e M I L F P T H D f g h i j @ M k P F @ A kl M N m P N K k H K A B N M k B A G n N P B M N A K H K B P R A P T K n k B A M k K M d E M N m j N P G L A P Tf L G G P n g P U P N A M L K H B P N U O K M N ol M N m P N K L N P P I A O A G P T A M N P R P O U P B N M k B A k P T O R L G R L N P O d A @ P n K H K B P R AK n k B A M k K M d E M N m j N P G L A P T f L G G P n g P U P N o E M N m P N K K @ M H G T O I d M N k A @ P @ P L G A @R L N P B N M U O T P N A @ L A A @ P n k L n @ L U P ^ P P I P p B M K P T A M R M R R O oq M B N M A P R A A @ P k K P G U P K r E M N m P N K K @ M H G T H K P R M I A N M G k P L K H N P L K M H A G O I P T O IA @ O K T M R H k P I A Fb F s M I A N M G T H K A P p B M K H N P Cs M I K H G A E O A @ G M R L G t O N u M G G H A O M I s M I A N M G v O K A N O R A s M k B G O L I R P t K K O K A L I R PB N M J N L k K L I T E O A @ s L G O d M N I O L Z R R H B L A O M I L G w L d P A n L I T i P L G A @ t T k O I O K A N L A O M Ix s L G D Z w i t y s M k B G O L I R P B N M J N L k N P J L N T O I J k P P A O I J A @ P N P z H O N P k P I A K M d v H K As M I A N M G u G L I K L I T d M N K B P R O d O R k P A @ M T K M d T H K A R M I A N M G F q @ P K P k P A @ M T K k L nO I R G H T P E P A A O I J A @ P K M O G E @ O G P P I K H N O I J A @ L A A @ P E P A A O I J B N M R P K K T M P K I M A N L O K P T H K AM N L T U P N K P G n L d d P R A A @ P R M I K A N H R A O M I B N M R P K K ou N M U O T P i \ u j d O G A P N P T L O N j R M I T O A O M I P T P I R G M K P T R L ^ K M I @ P L U n P z H O B k P I A F q N L O IE M N m P N K M I B N M B P N H K P M d R L ^ K r K H R @ L K A H N I O I J M I L O N R M I T O A O M I O I J B N O M N A M H K O I JA @ P P z H O B k P I A Fu N M U O T P R M k k H I O R L A O M I k P A @ M T K r K H R @ L K { j E L n N L T O M K r d M N H K P O I P I R G M K P T R L ^ K ou N M U O T P | L A O M I L G h I K A O A H A P d M N Z R R H B L A O M I L G w L d P A n L I T i P L G A @ x | h Z w i y j L B B N M U P TN P K B O N L A M N K d M N E M N m P N K E O A @ M H A L B N O M N @ O K A M N n M d f L G G P n g P U P N Fi L G d j d L R P N P K B O N L A M N K P z H O B B P T E O A @ | j } [ [ M N u j } [ [ d O G A P N K K @ M H G T ^ P H K P T T H N O I JT O J J O I J F \ k B G M n P P K K @ M H G T E P L N N P K B O N L A M N K E @ P I E M N m O I J I P L N P L N A @ k M U O I Jk L R @ O I P N n F\ k B G M n P P K K @ M H G T ^ P k P T O R L G G n P U L G H L A P T r d O A j A P K A P T r L I T B N M B P N G n A N L O I P T M I A @ PH K P M d A @ P N P K B O N L A M N K r L I T L d H G G N P K B O N L A M N n B N M A P R A O M I B N M J N L k O I L R R M N T L I R P E O A @A @ P L B B G O R L ^ G P s L G D Z w i t ~ P K B O N L A M N n u N M A P R A O M I w A L I T L N T x _ s s ~ a } ` ` y K @ M H G T^ P O I B G L R P ou N M @ O ^ O A P L A O I J L I T K k M m O I J L A A @ P E M N m K O A P r L I T B N M U O T P K P B L N L A P r R G P L I P L A O I JL N P L K E O A @ @ L I T j E L K @ O I J d L R O G O A O P K ot U M O T M H A T M M N R M I K A N H R A O M I M B P N L A O M I K T H N O I J H I H K H L G G n E O I T n R M I T O A O M I K os M I K O T P N G O k O A O I J M H A T M M N R M I K A N H R A O M I T H N O I J A @ P g L G G A M P K K P I A O L G � M ^ K M I G n r L KA @ P N O K m M d R M R R O O I d P R A O M I O K @ O J @ P N T H N O I J A @ O K K P L K M I F` F u N P U P I A A N L I K B M N A M d R M R R O M H A K O T P P I T P k O R L N P L K Cq @ M N M H J @ G n R G P L I P z H O B k P I A r U P @ O R G P K r L I T M A @ P N O A P k K ^ P d M N P A @ P n L N P k M U P T M d d jK O A P A M M A @ P N E M N m G M R L A O M I K ou N M U O T P E M N m P N K E O A @ R M U P N L G G K T L O G n r G M R m P N K x M N M A @ P N K n K A P k d M N m P P B O I J E M N mL I T K A N P P A R G M A @ O I J L I T K @ M P K K P B L N L A P y r T L O G n R @ L I J O I J L I T K @ M E P N O I J d L R O G O A O P K Fs G M A @ O I J K @ M H G T ^ P R @ L I J P T L d A P N E M N m P U P N n T L n r B N P d P N L ^ G n L A A @ P E M N m K O A P oq N L O I E M N m P N K A M N P R M J I O e P A @ L A R M R R O k L n ^ P A N L I K B M N A P T M d d K O A P M I R M I A L k O I L A P TP z H O B k P I A r R G M A @ O I J r L I T K @ M P K o L G A P N I L A O U P G n r R M I K O T P N O I K A L G G O I J ^ M M A j E L K @ O I JK A L A O M I K o



u M K A E L N I O I J K M I K O A P L I T R M I K O T P N G O k O A O I J L R R P K K A M U O K O A M N K r P K B P R O L G G n A @ M K PE O A @ M H A L T P z H L A P A N L O I O I J L I T N P K B O N L A M N n B N M A P R A O M I Fa F h k B N M U P k P T O R L G K H N U P O G G L I R P d M N P k B G M n P P K C\ k B G M n P P K K @ M H G T @ L U P B N M k B A L R R P K K A M k P T O R L G R L N P r O I R G H T O I J K H K B P R A P T E M N m jN P G L A P T O G G I P K K P K L I T O I � H N O P K ol M N m E O A @ L k P T O R L G B N M d P K K O M I L G A M T P U P G M B L B N M A M R M G A M k P T O R L G G n P U L G H L A PP k B G M n P P K E @ M @ L U P K n k B A M k K M d f L G G P n g P U P N os M I K O T P N B N P d P N P I A O L G G n R M I A N L R A O I J E O A @ } j { R G O I O R K O I A @ P L N P L L I T R M k k H I O R L A PE O A @ A @ P @ P L G A @ R L N P B N M U O T P N K O I A @ M K P R G O I O R K A M P I K H N P A @ L A B N M U O T P N K L N P L E L N PA @ L A f L G G P n g P U P N @ L K ^ P P I N P B M N A P T O I w L I V H O K Z ^ O K B M s M H I A n r L I T P K B P R O L G G nA @ P | M N A @ s M H I A n N P J O M I F q @ O K E O G G O I R N P L K P A @ P G O m P G O @ M M T A @ L A O G G E M N m P N K E O G GN P R P O U P B N M k B A r B N M B P N L I T R M I K O K A P I A k P T O R L G R L N P o~ P K B O N L A M N s G P L N L I R P K @ M H G T O I R G H T P k P T O R L G P U L G H L A O M I d M N L G G I P E P k B G M n P P K rL I I H L G N P j P U L G H L A O M I d M N R @ L I J P K O I k P T O R L G K A L A H K r L I T L I I H L G A N L O I O I J r L I T d O A jA P K A O I J ou G P L K P I M A P A @ L A K m O I A P K A O I J O K I M A N P R M k k P I T P T d M N P U L G H L A O M I M d f L G G P n g P U P N oh d L I P k B G M n P P O K T O L J I M K P T E O A @ f L G G P n g P U P N r L B @ n K O R O L I k H K A T P A P N k O I P O d A @ PP k B G M n P P K @ M H G T ^ P A L m P I M d d E M N m r E @ P I A @ P n k L n N P A H N I A M E M N m r L I T E @ L A A n B PM d E M N m L R A O U O A O P K A @ P n k L n B P N d M N k F







Traffic Noise Analysis Protocol 

For New Highway Construction, 
Reconstruction, and Retrofit Barrier 

Projects 

California Department of Transportation 
Division of Environmental Analysis 

May2011 



� � � � � � � � � � � 	 
 � � � � 	 � � � � 
 � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � �� � � � � � � � � � � � � � 
 � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � �� � � � � � � � � � � � �  	 � � � � � � � � � � � � � � � ! 	 � � � � � � "  	 � � � � � � # � � � � 	 � � � � ! 	 � � � � $ � � �



% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 ) 5 ' 2 6 7 8 8

9 : : ; < = > ? ; @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A > >B > C D E ; @ F < = G F H I ; @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A > > >9 ? E J < K L @ F < = 9 H H E ; M > F N > J < @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A > M
9 ? N > M > N K O F N ; C J E K 9 P F < = Q @ ; @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A R9 ? N > M > N K O F N ; C J E K S P F < = Q @ ; @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A R9 ? N > M > N K O F N ; C J E K O P F < = Q @ ; @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A T9 ? N > M > N K O F N ; C J E K U P F < = Q @ ; @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A V W9 ? N > M > N K O F N ; C J E K X P F < = Q @ ; @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A V V9 ? N > M > N K O F N ; C J E K B P F < = Q @ ; @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A V V9 ? N > M > N K O F N ; C J E K Y P F < = Q @ ; @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A V VZ L : F ? N 9 < F I K @ > @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A V [9 H F N ; L ; < N 9 I N ; E < F N > M ; @ > < [ \ O B ] ^ ^ [ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A V _B ; F @ > H > I > N K A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A V `] ; F @ J < F H I ; < ; @ @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A V `a : ; ? > F I O J < @ > = ; E F N > J < @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A V Rb D > ; N c F M ; L ; < N A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A [ W9 ? J D @ N > ? F I 9 < F I K @ N b D F I > d > ? F N > J < @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A [ V

B ; F @ > H > I > N K A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A [ `] ; F @ J < F H I ; < ; @ @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A [ `U ; @ > C < O E > N ; E > F A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A [ ef N g ; E 9 H F N ; L ; < N O J < @ > = ; E F N > J < @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A [ eh J > @ ; a N D = K ] ; : J E N A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A [ eh J > @ ; 9 H F N ; L ; < N U ; ? > @ > J < A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A [ ^



% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 ) ) 5 ' 2 6 7 8 8

9 : : E J F ? g N J 9 @ @ ; @ @ > < C O X b 9 h J > @ ; Z L : F ? N @ A A A A A A A A A A A A A A A A A A A A \ ^U J ? D L ; < N F N > J < J d O X b 9 h J > @ ; Z L : F ? N @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A \ R9 : : E J F ? g N J 9 @ @ ; @ @ > < C h X c 9 h J > @ ; Z L : F ? N @ A A A A A A A A A A A A A A A A A A A A \ TU J ? D L ; < N F N > J < J d h X c 9 h J > @ ; Z L : F ? N @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A _ W



% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 ) ) ) 5 ' 2 6 7 8 8

B > C D E ; V A h J > @ ; i ] ; I F N ; = ] ; C D I F N > J < @ F < = P F j @ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A [B > C D E ; [ A k > C g j F K h J > @ ; 9 @ @ ; @ @ L ; < N B I J j O g F E N A A A A A A A A A A A A A A A A A A A A A A A A A _
G F H I ; V A 9 ? N > M > N K O F N ; C J E > ; @ F < = h J > @ ; 9 H F N ; L ; < N O E > N ; E > Fl [ \ O B ] ^ ^ [ m A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A ^



% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 ) n 5 ' 2 6 7 8 8

o p q r s p t u o p q v w x s t v p y z { p s r | z t r x w } s p t u { x s r p r v x to ~ o p r z � x s v � p q ~ � � q � u v x to ~ � � o p q v w x s t v p ~ t � v s x t | z t r p q � � p q v r � � � ro � � o x � z x w � z � z s p q � z � � q p r v x t uo � ~ � � x | | � t v r � t x v u z z � � v � p q z t r q z � z qo � � o x t u r s � � r v x t � s v � z � t � z �� � � z � v � z q� � � � � � z v � � r z � � z � v � z q� � � � � z � z s p q � v � � � p � � � | v t v u r s p r v x t� � � � � � v t � v t � x w � x � v � t v w v � p t r � | { p � r� } � � z � z s p q } s p t u v r � � | v t v u r s p r v x t� � } � v � � � x � � � { p t � � r x q q� � � � v � � � x � � � { p t � � � z � v � q z� � � � p � � t v � � r q z � z q� � � � � � � � � x � s z � � v � p q z t r u x � t � q z � z q� � o t x v u z p � p r z | z t r � s v r z s v p� � y � � x v u z � � p r z | z t r y z � v u v x t � z { x s r� ~ � � � p r v x t p q ~ t � v s x t | z t r p q � x q v � � � � r� � � � x v u z � r � � � � z { x s rt x r v � z x w { s z { p s p r v x t   � � � ¡� s x r x � x q } s p w w v � � x v u z � t p q � u v u � s x r x � x q� z � x s � x w y z � v u v x t   � � y ¡� } � � z � v x t p q } s p t u { x s r p r v x t � q p t� } � � � z � v x t p q } s p t u { x s r p r v x t � q p t t v t � � � z t � �� ~ � o p q r s p t u � r p t � p s � ~ t � v s x t | z t r p q � z w z s z t � z



% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 n 5 ' 2 6 7 8 8

} z � � } z � � t v � p q � x v u z � � { { q z | z t r} � ¢ £ } s p w w v � � x v u z ¢ x � z q



% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 n ) 5 ' 2 6 7 8 8

¤ ¥ ¦ § ¨ © ª « ¦ ¬ ­ « ¬ ­ ¦ ® ¬ © ¯ ¯ ° ¯ « ± ­ ² ¯ © ¬ ³ ´



% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 8 5 ' 2 6 7 8 8


 � � � 	 � µ � � � � � ¶ ¶ � � � � � 	 � � " 	 � � · 	 " 	 � � �  	 � � � � � � � � � ¸ � µ � ·  ¶ ¶ � ¹ �º � � � � 	 " � � 	 � � � � � » � � 	 � 	 � � � � � � � � � � � 
 � � � � � � � � � � 	 � � " � � � � � � � � � � � �� � � � 	 � ¼ � � � � � � 	 � 
 � � � 	 " � � 	 � � � � � � � � 	 � � � " � 	 � � � � � � � 	 � 	 ½ � � � 	 " � � � � 
 
 � � � � �� � · 	 " 	 � � � ¾ � � " � � � � � � � 
 � � ! 	 � � � � · � ¿ � 
 � » � � � � 	 " � � � � � � � � � 	 � 	 � � � � � �� µ � ·  ¶ ¶ � � � À � � � � µ � � � � � ¸ � 
 
 	 � " � Á � ¹ � 
 � 	 · 	 " 	 � � � � � � � � � �� " � � � � � � � � � � � � ¸ · � ¿ � ¹ � 	 ½ � � � 	 � � � � � Â � � � 	 � � � � � � � � � 	 � � � 	 � 
 � 	 
 � � 	� 
 " � � 	 " � � � � 	 ¾ � 
 	 � � � � � 
 � � � � � 	 � � � " 
 � � � 	 " � � 	 � � � � � 
 
 � � � � � � � 	 � 	 � � � 	 "� 	 � � � � � � � � � � � � 	 � � � � � � 	 �
 � 	 
 � � 
 � � 	 � � � � � � Ã Ä Å Æ Æ Ç È É Ê Ç Ë Ì Í Î Å Ï Ð Ë Ç Ë Ñ Ä Ê Ò Ê È Ê Ï Æ Ê Ä É Ì Ó Ô Ç Õ Ö Ó Å Ð× Ê Î Ë Ò Ä Ø È Ò Ç Ê Î Ù Ú Ì È Ê Î Ë Ò Ä Ø È Ò Ç Ê Î Ù Å Î Û Ú Ì Ò Ä Ê Æ Ç Ò Ü Å Ä Ä Ç Ì Ä Ñ Ä Ê Ý Ì È Ò Ë ¸ � � � � � � � � ¹ � �� � 
 � 	 � 	 � � � � � � � � � � � � � 	 
 � � � � 	 � � � � 
 � � � � 
 � � � � � � � � ¸ � � � � � � � � ¹ 
 � � � � � 	 � � � "
 � � � 	 " � � 	 � � � � � 
 
 � � � � � � µ � ·  ¶ ¶ � � � � � � � � � � � � � � � µ � ·  ¶ ¶ � � 
 
 � � 	 � � � � � �· 	 " 	 � � � � � · 	 " 	 � � � ¾ � � " � � � � � � � � � � ! 	 � � � � � � � � � � Þ 	 " � � " 	 � � � � � 	 � µ � ß � � � 	 "Â � � � 	 � � � " 	 � 
 � 	 � 	 � � � 	 � � � � � � 	 � � � � � � � � � 
 
 � � 	 � � � � � � � � � � � � � 
 � � ! 	 � � � �� � � � � � � " � � 
 � � ! 	 � � � � � � à ¸ � ¹ � 	 ½ � � � 	 � · � ¿ � � 
 
 � � � � � � 	 � � � " � 	 � � � �� � � " � � � � � � � � 	 � � � � ¸ � ¹ � � � � � " 	 " � � � � · 	 " 	 � � � ¾ � � " � � � � � � � � � � " � �� 	 � � � � � � � � � � � á 	 � � 	 � � � � � 	 " � � � � 	 � � � � � � � � � � 	 
 � � � � " 	 " � � � � 	 � � � � � � � �
 � � � � " 	 " � � � 
 
 	 � " � Á # � 
 	 � � � " 	 � � � 	 " � � � � 	 � � � � � � � � � � 	 � � � � � � � » � � "� � � � � � � Þ 	 " � 	 Á � � � � � � � � � � 	 � � � � 	 � � � � � � � � �� � � � � 	 � � � " � � � � " � � � 	 " � � � � � " � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	� � � � � � � � � 	 ½ � � � 	 " � � � � � � 
 � 	 � � � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � � � � " 	 �� � 	 � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � ¸ � � � � ¹ � � " � � � � � � � � � �� � � � � � � � 	 � � � � â � � � � � � � � � ¸ � � â � ¹ �  	 � 	 � � � � � 	 � � � � � � � � Â � � � " � � "� � � � � � � � 	 � � � �  	 � 	 � 	 � � 	 ¸ Â �  ¹ � � � � � � " � � � 	 � � 
 � � � 	 " � � 	 � � � �� � 
 � 	 � 	 � � � � � � � � � � � " � � â � ¸ � � � � � � � � � � � 	 
 � � � � 	 � � � � 
 � � � � 
 � � � � � � � �� � � ã ¹ � � " " � � � � � � � � 	 � 	 � � � " � � � � � � � � � � � � � â � � � " � � � � � � 
 � � � � " 	 " � �Â 	 � � � � � ¶ �ä � � " " � � � � � � � � � � � � � � � � � 
 � 	 
 � � 	 " � " � � � � 	 � � � � � � 	 " Ã Ì È Ö Î Ç È Å Ï É Ê Ç Ë Ìå Ø æ æ Ï Ì ç Ì Î Ò ¸ 
 	 � Â ¹ ¸ � � � � � � � � � � � 	 
 � � � � 	 � � � � 
 � � � � 
 � � � � � � � � � � � è ¹ � �� � � � � � � � � � 	 � � � � � � � � � � � � � � 	 � 	 � � � � � � � � � 
 	 � � � � � � � � � 	 � � 
 � � � � � � � � � � � �
 � 	 
 	 � Â � � 
 
 � 	 � 	 � � � � � � � � � � � � � � � � � " � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � �
 � � � 	 " � � 	 � � 
 � � � � � � 	 � � � � " � � � 	 � � � 	 � � � � 	 � � � � � � � » � � á � � � � � " � � � � � � � � � � �� 	 � � � 	 " � � � � 	 � � � � � � � � � � � � � � � � � � � � � 	 � � 
 � � � � � � " � » � � 	 � 	 � � �  	 � 	 � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 6 5 ' 2 6 7 8 8

� � 	 
 	 � Â � � � " 	 � � � � � � � � � � � � 	 � � � � � � � � 	 � � � � � 	 " � � � � 	 � � � � � � � �¸ � � � 
 à í í � � � � " � � � � � � � � � í � ½ í 	 � � í � � � � 	 ¹ �ä � � 	 � 	 � � � � � � � � 	 � � � � 	 � � � " � � � � � � � � � � � � � � � � � � � � � � � � � 	 ½ � � � 	 " � � " 	 �Â 	 � � � � � � � ã � � � � 	 � � � � � � � � � � Â � � 	 	 � � � � " � � � � � � � � � " 	 � 
 � � � � � " 	 � 	 � � � 	 �� � � � � � � � � � � � � � � � 	 � � � � � 
 � � 
 � � 	 " � � 	 	 � � � 
 � � ! 	 � � � � � 	 � � � � � � � 	 � 	 � 	 � � � �� � � � � � � � � � � � � � � � � · � � � � 	 � � � � � � � 	 � � � 	 � 	 � � � � � � � � � 
 » 	 � � 	 	 � � � 	 Â � � � 	� � " · 	 " 	 � � � � 	 � � � � � � � � � � � " � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � " � � � 	 � � � � � 	� � � " � " � � � � 	 � � � � � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � � � � � " 
 � � ! 	 � � " 	 � � � � �
 � � � � � � � � � � � � " " � 	 � � 	 � � � 	 � � � � � � � � � � � � � � � 
 � � � �
 � 
 	 ä à � 	 � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � 
 � � ! 	 � � � �
 � 
 	 ä ä à � 	 � � � � � � î ï ð ñ ò ó ô ó õ ò ö ò î õ 
 � � ! 	 � � � �� � � � 	 " � � � � 	 � � � � � � � �÷ � � � � � � � � � � � � � � � � � 	 � � � 	 � �� � â � � � " � � � � � � � � � " 	 � � � � � � � �
 � � � � � � � � � � � � � � � 	 � � � � � � � � � � " � � 
 	 � � 	 " 	 � � � 	 
 � 	 � � � � � Ã Ä Å Æ Æ Ç È É Ê Ç Ë ÌÍ Î Å Ï Ð Ë Ç Ë Ñ Ä Ê Ò Ê È Ê Ï ¸ � � � � � � � � � � � 	 
 � � � � 	 � � � � 
 � � � � 
 � � � � � � � � � � � ã ¹ �� � � ! 	 � � � � � � � " � � � � � � � 	 � � � � 
 � 	 � 	 " � � � � 	 � � � " � � � � � 	 " � � " � 
 
 � � � 	 " » �� � � � � � � � ¸ � � · � ¿ � � � � � � � ¾ " 	 � 	 � � � 	 " 
 � � ! 	 � � � ¹ » � À � � � � µ � � � � � � � � � � » 	� 	 ½ � � � 	 " � � � � � 
 � � � � � � � � � � � 
 " � � 	 " � � � � � � � � � � " � � 	 � 
 " � � 	 " � 	 � � � � � � � � �ä � � 
 � � ! 	 � � � � � � " � � � 	 " � � � � � � � � � � � � � � 	 	 � � � � � � � � � � � " � 	 � � � � � 	� � � " � � � 	 � 	 ½ � � � 	 " � � � 	 � � � � � � � � � � " � 	 � � � � � � � � � � 
 � � � 	 � � � � � � � � � 	 � � � �» 	 � � 	 " �
 � � � � � � � � � � � � � � " 	 � 	 � � 
 	 " » � � � 	 � � � � � � � 	 � 	 � � � � � 	 � � � � � � � � � � � � � � "· � ¿ � � 
 � 	 � � � � � � » � � � � � � � � � � 	 � � � � � � � � � � � " � � � " � � � � � � 	 � � 	 � � � �� 
 
 � 	 � � � � 	 " �ø ù ú û ü ù ý þÀ � � � � " � 	 � � � # � � � 	  � � 	 � � À � � � 	 � � � " � � ÿ � 	 � � � � � � � � � � � � 
 � � � ÷ � � á � �# 	 � 
 � � � · 	 � � � " � � � � � �  	 Þ � � � � � � � 	 � � � 	 �  � � 	 � � � � 	 � � � � � � � � 
 �ÿ � � � $ � � � � � � � � 	 À � � 	 � � # � » � � � � � á � À � � � � � � � � � � �� � � �$ � � á · 	 � � � � � � $ � � � � � �  � � " � � 	 � � � � � � � � � # � � 	 � 	 � � � � � � À � � 	 
 � � � � � � �� ø � � ý û � ü ý ù û 	 
 ý ù ú� � � 	 # � 	 � � 	 �



     Title 23 Part 772

       of the code of

      Federal Regulations

Figure 1. Noise-Related Regulations and Laws

Caltrans

Protocol

Environmental

Documentation

Caltrans Standard

Environmental Reference

www.dot.ca.gov/ser

Noise
Study
Report

Project

Design

Caltrans
Guidence

Documents
www.dot.ca.gov/

hq/env/noise

Noise Abatement

Decision Report

N  E  P  A

C

  E

    Q

       A

California

Streets

&

Highways

Code





% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � 5 ' 2 6 7 8 8


 � 	 
 � � 
 � � 	 � � � µ � ·  ¶ ¶ � � � � � 
 � � � � " 	 
 � � � 	 " � � 	 � � � � � � � " � � � � � � � � � � 	� � � " � 	 � � � " 	 � � � � � � � � � � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � 	 � 
 
 � � � 	 � � � � 	
 � » � � � � � � 	 � � � � � � 	 � � � � 	 � � � " � � � � » � � � � � 
 � � � � 
 
 � � � � � � 	 � » � � 	 � 	 � � � � � � 	 � � � 
� � " � � 	 � � � » � � � � � 	 ½ � � � 	 � 	 � � � � � � � � � � � � � � � � � � � » 	 � � � 	 � � � � � � � � � � � � � � � � �� � � � � 	 � � � � 	 
 � � � � � � � � � " " 	 � � � � � � � � � � � � � � � 
 
 � � � 	 " 
 � � � � � � � � � � � � � 	� µ ß � � � 	 " Â � � � 	 � � � " 	 � � � � � � � � � µ � ·  ¶ ¶ � 
 � � � � " 	 � 
 � � � 	 " � � 	 � � � �
 � 	 
 � � � � � � 
 	 � � � � � � � � � � " � � � � � � � � � � � � � � � � 	 � � � " � 	 � � � " 	 � � � � � � � � � � � � � 	� » � � 	 � 	 � � � � � � � " 	 � 	 " � � � · 	 " 	 � � � � � " · 	 " 	 � � � ¾ � � " � � � � � � � 
 � � ! 	 � � � �� � � � � " � � � � � � µ � ·  ¶ ¶ � � µ � � � � � � � � � � � 
 � � ! 	 � � � � � � � � � 	 " 	 � 	 � � 
 	 " � �� � � � � � � � � � 	 � � � � � � � � � 	 � � � � � � � � � � 	 " 	 	 � 	 " � � » 	 � � � � � � � " � � � 	 � � � � � � 	· � ¿ � � � � � 	 � � � � " � � " � � 
 � � � � � � � � � � � 
 � � � � " 	 � � � � � � � � � � � 
 � � � � � 	 � � � "
 � � � 	 " � � 	 � � � � � � � 
 � � � � � 	 � � � � � µ � ·  ¶ ¶ � � 
 � 	 � 	 Á � � � � µ � ·  ¶ ¶ � � �� � � � � � � 	 " � � � 
 
 	 � " � Á � �ß � " 	 � � µ � ·  ¶ ¶ � � ¶ � 
 � � ! 	 � � � � � 	 � � � 	 � � � � Þ 	 " � � � � � ò � � � � � ò � � � � � � � � ò� � � � � ï � ò � õ ñ � · � ¿ � " 	 � � � 	 � � 
 � 
 	 ä 
 � � ! 	 � � � � � 
 � � 
 � � 	 " · 	 " 	 � � � � �· 	 " 	 � � � ¾ � � " � � � � � � � 
 � � ! 	 � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � 	 �� � � � � � � � � � � 	 
 � � � � � � � � � � 	 � � � � � � � � � � 	 Á � � � � � � � � � � � � � � � 	 � 	 � � 	 � 	 � �	 � � � 	 � � � � » � � � � � � � � � � � � Þ � � � � � � � � � » � � � � � � � � � 	 � � � � � � � � � 	 � � � � � � � � � � � � 	 �� � � � � � � � 	 � " � � � � � � 	 " � � Â 	 � � � � � µ » 	 � � � � � � � 	 " 	 � � � � � � � � � � � 
 � 
 	 ä 
 � � ! 	 � � �� 
 � 
 	 ä ä 
 � � ! 	 � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � 	 � » � � 	 � 	 � � � � � � 	 Á � � � � � �� � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � 
 � � � � � � � � � � � � � 	 � � � � 
 � 
 	 ä ä ä
 � � ! 	 � � � � � 
 � � ! 	 � � � � � � " � 	 � � � � � 	 	 � � � 	 � � � � � � � � � � � � � � � � � � 
 � 
 	 ä � �
 � 
 	 ä ä 
 � � ! 	 � � � 
 � 
 	 ä ä ä 
 � � ! 	 � � � " � � � � � 	 ½ � � � 	 � � � � � 	 � � � � � � � � �ß � " 	 � � µ � ·  ¶ ¶ � � � µ � � � � � 	 � » � � 	 � 	 � � � � � � » 	 � � � � � " 	 � 	 " � � " 	 � � � � � � 	 "� � � � 	 � � � » � � � � � � � " � 	 � � � � � » � 	 � 	 � � � � � 
 � 
 	 ä 
 � � ! 	 � � � � � � � 	 
 � � ! 	 � � � �
 � 	 " � � � 	 " � � � 	 � � � � � � � õ � ó � � ð � î ï ð ñ ò ð ö � ó � õ � ä � � � � � � � � 	 � � � µ � ·  ¶ ¶ �� 	 ½ � � � 	 � � � � � � � 	 
 � � ! 	 � � � 
 � � � � � º � � � � � " 	 � ¼ � � � � 	 � » � � 	 � 	 � � » 	 � � � 	� " � 
 � � � � � � � � 	 � � � � � � � 	 � � � � � � � � Á � � � � � � � ¸ � � ¹ � · � � " � � � � � � �Â � � � � � � � � � � ä � 
 � � � ¸ · � � Â ä ¹ � � �  	 � � � " � � � 	 � � � � � � ¸  � � ¹ � 
 � � � 
 � � � 	 � �� � � � � � 	 � � " 	 � � � � � � � � � � � � � � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � � � � 	 � 	 � � � » � 	 �� 	 � � � � � » � 	 � � � " � � á 	 � � � � » 	 � � � � � 
 � � � � 	 " � � � � � � 	 
 � � ! 	 � � � � � " � � � � 	� � 
 � � � � � � � � � � � � � � � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � 	 � 	 � � � » � 	 � � "� 	 � � � � � » � 	 � · � � � � 	 � � � � � � � � Þ 	 � � � 	 � � � � � � � � � � � 	 � � � � � � � � 
 � � � 	 � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � 5 ' 2 6 7 8 8

¤ ¥ ¦ § ¨ © ª « ¦ ¬ ­ « ¬ ­ ¦ ® ¬ © ¯ ¯ ° ¯ « ± ­ ² ¯ © ¬ ³ ´



Initiate Project

Assess construction 

and operational Impacts 

under 23CFR772/Protocol 

(See Section 2 and 3)

Environmental Documentation
prepared by Environmental Generalist

yes

no

Figure 2.  Highway Noise Assessment Flow Chart

Noise Study Report
prepared by Environmental Noise Analyst

(See Section 5)

Noise Abatement Decision Report
prepared by Project Engineer

(See Section 5)

Plans, Specifications,
and Estimates

prepared by Project Engineer

Assess construction and 

operational Impacts under

NEPA and CEQA

Prepare preliminary noise

abatement/mitigation decision

and incorporate in draft 

environmental documentation

(See Section 5)

Public review of the project

and, where appropriate, of 

the draft environmental

documentation

Prepare Proposed noise 

abatement/mitagation decision 

and final environmental 

documentation (See Section 5)

Prepare noise

abatement/mitigation design 

and specifications as required 

under 23CFR772.11(g) and 

NEPA/CEQA (See Section 5)

Is the project a

Type 1 project?

(See Section 3)





% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � 5 ' 2 6 7 8 8

� µ � ·  ¶ ¶ � " 	 � � � 	 � � � � � ò � � � ï � ò � õ � � � 
 � � ! 	 � � � � � � � � � � � � 	 � à� � 
 � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � �� � 
 � 	 
 � � � � � � � � � � 	 � � � � � � � � � � 	 Á � � � � � � � � � � � � � � � 	 � 	 � � 	 � 	 � �	 � � � 	 � à� � Â � » � � � � � � � � � � � � Þ � � � � � � � � 	 � � � � � � � � 
 � � ! 	 � � � � � � � � � � 	 � � � 	" � � � � � � 	 » 	 � � 	 	 � � � 	 � � � � � � � � � � � 	 � � � � � 	 � � " � � 	 � � � � 	 � �� ò � ò � õ ï � » 	 � � 	 	 � � � 	 	 Á � � � � � � � � � " � � � � � � � � � 	 � � � � � 	 » � � � "� � � " � � � � � � � �# � Â � » � � � � � � � � � 	 � � � � � � � � � 	 � � � � � � � � 
 � � ! 	 � � � � � � � 	 � � � 	 � � � � 	 � " � � �� � 	 � 	 » � 	 Á 
 � � � � � � � 	 � � � 	 ¾ � � ¾ � � � � � » 	 � � 	 	 � � � 	 � 	 � 	 
 � � � � � " � � 	� � � � � � � � � � � 	 � � � � � 	 � 
 � � � � � " � � 	 » � � � � 	 � � � � 	 � � � 	 � � � 	 � 	 � � � � � �� � � � � � 	 � � � � � � 	 � � � � � � � � � � � 	 � � 
 � � � � 
 � � » 	 � � 	 	 � � � 	� � � � � � � � � � � � � � � � � � 	 � � � � � 	 � � " � � 	 � 	 � 	 
 � � � 
 � �µ � 
 � 	 � " " � � � � � � � � � � � � � � � ¾ � � � � � � � � � � 	 ¸ � ¹ � 
 � � � � � � � � " 	 � � � 	 � " " � � � � �� � � � � � � � � � ¾ � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � ¾ � � � � 
 � � � � � 	 � � � � 	¸ � � � ¹ � � � 	 � � � � � ¾ � � � � 
 � � � � � � � � ¸ � � 
 ¹ � � � 	 � » � � � � � 	 � � � � � � � á� � � � » � � � � � � 	 
 � �� � 
 � 	 � " " � � � � � � � � � � � Á � � � � � � � � � 	 � 	 Á � 	 
 � � � � � � 	 � � � 	 � � Á � � � � � �� � � 	 � � � � � � � � � � 	 
 � �� � 
 � 	 � " " � � � � � � � � 	 � � � � � � � � � � � � � 	 � � � � � � 	 � � � 	 � � � � � � 
 � � " " 	 " � � �½ � � " � � � � � � � � � 
 � 	 � 	 � � 	 Á � � � � � � 
 � � � � � � � � � 	 � � � � � � 	 
 � �ã �  	 � � � � 
 � � � 	 Á � � � � � � 
 � � 	 � 	 � � � � � � � 	 
 � � 
 � � 	 � � � " " � � � � � � � � � � � ¾� � � � � � � � � � 	 � � � � � � Á � � � � � � � � � 	 
 � �¶ � 
 � 	 � " " � � � � � � � � � 	 � � � � � » � � � � � � � � � � � 	 � � � � � � � � � � 	 � � � � � � � � � � �� 	 � � � � � 
 � � � " 	 ¾ � � � � 	 � � � � � � � � � � 
 � � Þ � �ä � � 
 � � ! 	 � � � � " 	 � 	 � � � � 	 " � � » 	 � 
 � 
 	 ä 
 � � ! 	 � � � � " 	 � � � � � " 	 � � � � � � � � � � � 		 � � � � 	 
 � � ! 	 � � � � 	 � � � " 	 � � � 	 " � � � � 	 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � 
 � 
 	 ä
 � � ! 	 � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � 5 ' 2 6 7 8 8


 � � � � � � � � � � 	 � � 
 � � � � � � " 	 � � � 	 " � � � µ � ·  ¶ ¶ � � � � � � � � � � 	 � � � 	 � � ò � ð � õ ò �î ï ð ñ ò � ò � ò � � � � � 	 � ò ñ ð � î � ò ó � � 
 
 � � � � � 	 � � � 	 Á � 	 	 " � � � 	 � � � � 	 � » � � 	 � 	 � �� � � � 	 � � � ¸ � � � ¹ � 
 	 � � � � 	 " � � � µ � ·  ¶ ¶ � � � � � 
 � 	 " � � � 	 " � � � � 	 � 	 � 	 �� � » � � � � � � � � � � 	 Á � 	 	 " � � � 	 ò  ð ñ õ ð î � î ï ð ñ ò � ò � ò � ¸ � º � � » � � � � � � � � ¼ � � � � 	� � � � 	 � � 	 ¹ � � � � � 	 � 	 � 	 � � � � 	 	 Á 
 � 	 � � 	 " � � � 	 � � � � � 	 ! " # ò ð � $ õ ò � � ò � ð ô ò �% � & ! ' � � " � � 	 ï î ò " $ ï ( � ò ) ( ð � ó � ò î õ ñ ï ( î � � ò � ò � ¸ * + , - $ . ' �
 � » � 	 � � � � � � � � Þ 	 � � � � � � � � 	 � 
 � � " � � � � � � � � � � � � � � � " � � 	 � � � � � � � �� � � 	 � � � � 	 � � � � � � � � � � � � � 	 � � � � 	 � � � " � 	 � � � 	 " � � � � � � � � � � � 	 � � 
 � � � � � � 	" 	 � 	 � � � � 	 " » � � 	 " � � � � 	 � � � � � � � � 
 	 � � � � � 	 " � � � " � � 	 � � � � � � 	 � � � 	 � �ä � � � � � � � � � � � � � � � � 	 � 	 � 	 � � � � � � � � " 	 � 	 " � � � 
 
 � � � � � � � 	 � � � � � � � � � � 	 �� � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � " # � � � � � 	 � � � � ä � � � � � � � � � � � �� � » � � � � � � � � � � � � 	 � � � � 	 � � 	 � � � � � � � " 	 � 	 " � � � � � � � � � 	 � � � 	 
 � � ! 	 � � � �
 � 	 " � � � 	 " � � � � � ¾ � � � � " 	 � � � � ¾ � 	 � � � � � � 	 � 	 � 	 � 	 Á � 	 	 " � � � 	 	 Á � � � � � � � � � � � ¾� � � � � � � � 	 � 	 � 	 � » � � � " # � � � � � � 	 � 
 � 	 � � 	 � � � � " # � � � 	 � � � » � � � � 	 " � �� � � � � � � � � � � � � � � 	 � � � � � � � � " � � » � � 	 " � � � � 	 � � � � 	 
 � � � � � � � � " #� � � � 	 � � 	 � 	 � 	 � � � � � � � 
 	 � � 	 � � 	 " � � � " � � » � � � � � � � � � " � 	 � � � � � � � � 	 � � � � 	" 	 � � � � � � » � � � � � � � � � � � � � � � � � � � � � � � � 
 
 � � � 	 " » � · � ¿ � � � � � � � " 	 � �� � 	 � � " # �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 / 5 ' 2 6 7 8 8

0 ù 1 ú � 2 3 � � r v � v r � 4 5 6 7 8 9 : ; 7 < p t � � x v u z � � p r z | z t r o s v r z s v p   = > o � � ? ? = ¡@ A ­ ¦ B ¦ ­ °C © ­ « ª ® D ° @ A ­ ¦ B ¦ ­ °E F G H ¥ I J K B © ¯ L © ­ ¦ ® ¬ E ® A © ­ ¦ ® ¬ M « § A D ¦ ¨ ­ ¦ ® ¬ ® ± @ A ­ ¦ B ¦ ­ ¦ « §@ N O K P ­ « D ¦ ® D E © ¬ Q § ® ¬ R ¥ ¦ A ¥ § « D « ¬ ¦ ­ ° © ¬ Q S L ¦ « ­ © D « ® ± « P ­ D © ® D Q ¦ ¬ © D °§ ¦ ª ¬ ¦ ± ¦ A © ¬ A « © ¬ Q § « D B « © ¬ ¦ T ¨ ® D ­ © ¬ ­ ¨ L ² ¯ ¦ A ¬ « « Q © ¬ QR ¥ « D « ­ ¥ « ¨ D « § « D B © ­ ¦ ® ¬ ® ± ­ ¥ ® § « S L © ¯ ¦ ­ ¦ « § ¦ § « § § « ¬ ­ ¦ © ¯ ¦ ±­ ¥ « © D « © ¦ § ­ ® A ® ¬ ­ ¦ ¬ L « ­ ® § « D B « ¦ ­ § ¦ ¬ ­ « ¬ Q « Q ¨ L D ¨ ® § « ´U V W O K P ­ « D ¦ ® D X « § ¦ Q « ¬ ­ ¦ © ¯ ´C V W O K P ­ « D ¦ ® D @ A ­ ¦ B « § ¨ ® D ­ © D « © § Y © T ¨ ¥ ¦ ­ ¥ « © ­ « D § Y © L Q ¦ ­ ® D ¦ L T § YA © T ¨ ª D ® L ¬ Q § Y A « T « ­ « D ¦ « § Y Q © ° A © D « A « ¬ ­ « D § Y ¥ ® § ¨ ¦ ­ © ¯ § Y¯ ¦ ² D © D ¦ « § Y T « Q ¦ A © ¯ ± © A ¦ ¯ ¦ ­ ¦ « § Y ¨ © D ³ § Y ¨ ¦ A ¬ ¦ A © D « © § Y ¨ ¯ © A « § ® ±R ® D § ¥ ¦ ¨ Y ¨ ¯ © ° ª D ® L ¬ Q § Y ¨ L ² ¯ ¦ A T « « ­ ¦ ¬ ª D ® ® T § Y ¨ L ² ¯ ¦ A ® D¬ ® ¬ ¨ D ® ± ¦ ­ ¦ ¬ § ­ ¦ ­ L ­ ¦ ® ¬ © ¯ § ­ D L A ­ L D « § Y D © Q ¦ ® § ­ L Q ¦ ® § YD « A ® D Q ¦ ¬ ª § ­ L Q ¦ ® § Y D « A D « © ­ ¦ ® ¬ © D « © § Y Z « A ­ ¦ ® ¬ [ \ ± ] § ¦ ­ « § Y§ A ¥ ® ® ¯ § Y ­ « ¯ « B ¦ § ¦ ® ¬ § ­ L Q ¦ ® § Y ­ D © ¦ ¯ § Y © ¬ Q ­ D © ¦ ¯ A D ® § § ¦ ¬ ª § ´M N ^ _ ¬ ­ « D ¦ ® D @ L Q ¦ ­ ® D ¦ L T § Y Q © ° A © D « A « ¬ ­ « D § Y ¥ ® § ¨ ¦ ­ © ¯ § Y ¯ ¦ ² D © D ¦ « § YT « Q ¦ A © ¯ ± © A ¦ ¯ ¦ ­ ¦ « § Y ¨ ¯ © A « § ® ± R ® D § ¥ ¦ ¨ Y ¨ L ² ¯ ¦ A T « « ­ ¦ ¬ ªD ® ® T § Y ¨ L ² ¯ ¦ A ® D ¬ ® ¬ ¨ D ® ± ¦ ­ ¦ ¬ § ­ ¦ ­ L ­ ¦ ® ¬ © ¯ § ­ D L A ­ L D « § Y D © Q ¦ ®§ ­ L Q ¦ ® § Y D « A ® D Q ¦ ¬ ª § ­ L Q ¦ ® § Y § A ¥ ® ® ¯ § Y © ¬ Q ­ « ¯ « B ¦ § ¦ ® ¬§ ­ L Q ¦ ® § ´K O ^ K P ­ « D ¦ ® D ` ® ­ « ¯ § Y T ® ­ « ¯ § Y ® ± ± ¦ A « § Y D « § ­ © L D © ¬ ­ § a ² © D § Y © ¬ Q ® ­ ¥ « DQ « B « ¯ ® ¨ « Q ¯ © ¬ Q § Y ¨ D ® ¨ « D ­ ¦ « § Y ® D © A ­ ¦ B ¦ ­ ¦ « § ¬ ® ­ ¦ ¬ A ¯ L Q « Q ¦ ¬@ b M ® D c ´c @ ª D ¦ A L ¯ ­ L D « Y © ¦ D ¨ ® D ­ § Y ² L § ° © D Q § Y « T « D ª « ¬ A ° § « D B ¦ A « § Y¦ ¬ Q L § ­ D ¦ © ¯ Y ¯ ® ª ª ¦ ¬ ª Y T © ¦ ¬ ­ « ¬ © ¬ A « ± © A ¦ ¯ ¦ ­ ¦ « § YT © ¬ L ± © A ­ L D ¦ ¬ ª Y T ¦ ¬ ¦ ¬ ª Y D © ¦ ¯ ° © D Q § Y D « ­ © ¦ ¯ ± © A ¦ ¯ ¦ ­ ¦ « § Y§ ¥ ¦ ¨ ° © D Q § Y L ­ ¦ ¯ ¦ ­ ¦ « § \ R © ­ « D D « § ® L D A « § Y R © ­ « D ­ D « © ­ T « ¬ ­ Y« ¯ « A ­ D ¦ A © ¯ ] Y © ¬ Q R © D « ¥ ® L § ¦ ¬ ª ´d e ¬ Q « B « ¯ ® ¨ « Q ¯ © ¬ Q § ­ ¥ © ­ © D « ¬ ® ­ ¨ « D T ¦ ­ ­ « Q ´J ¤ ¥ « E F G \ ¥ ] © A ­ ¦ B ¦ ­ ° A D ¦ ­ « D ¦ © B © ¯ L « § © D « ± ® D ¦ T ¨ © A ­ Q « ­ « D T ¦ ¬ © ­ ¦ ® ¬ ® ¬ ¯ ° © ¬ Q © D « ¬ ® ­ Q « § ¦ ª ¬ § ­ © ¬ Q © D Q § ± ® D¬ ® ¦ § « © ² © ­ « T « ¬ ­ T « © § L D « § ´ @ ¯ ¯ B © ¯ L « § © D « @ f R « ¦ ª ¥ ­ « Q Q « A ¦ ² « ¯ § \ Q U @ ] ´V _ ¬ A ¯ L Q « § L ¬ Q « B « ¯ ® ¨ « Q ¯ © ¬ Q § ¨ « D T ¦ ­ ­ « Q ± ® D ­ ¥ ¦ § © A ­ ¦ B ¦ ­ ° A © ­ « ª ® D ° ´� � 	 " � � � 	 " 	 Á � 	 � � � � � � � � � � � � � � � 	 � 	 � 	 � � � � � � � " � � 	 � � � � � � � � � � � � � � 	 � � � � 	 � � �# � � � � � " � � � 	 	 � � � � � � 	 " � � " 	 � 	 � � � � 	 � � 	 � � 	 � � � � � � � � � � � � 	 � � 
 � � � � � � 	
 � 	 " � � � 	 " � � � � � � � � ä � " 	 � 	 � � � � � � � � � � � � � � � � � � 	 � � 
 � � � � � � � � � 	 � 	 � � � � � � � �� � � 	 � � � � 	 � � 
 � � � � � � � � � � � " 	 � � � � � � � � � � � 	 � � � 	 Á � 	 � � � � � � 	 � � � � 	 � 	� � ò ) ( ò î õ $ ( ö ó î ( ñ ò � � � � � � � � � � � � � � " » 	 � 	 � � � � � � � � � � � 	 � 	 " � � � � 	 � 	 � 	 � �ä � � 	 � 	 � � � � � � � � 	 � � � � � 	 ½ � 	 � � � � � � � � � 	 � � � � � � 	 � � � 	 � 	 
 	 � 
 � 	 � � 		 Á 
 � � 	 " � � � � � � � � � � � � � 	 � � � � � 	 Á � 	 � " 	 " 
 	 � � � " � � � � � 	 � � � � 	 � � � � � » � � � � �� � � � 	 Á � � 
 � 	 � � 
 � � á � � � � � � � � � 
 � � � 	 � � � � � � � � 
 � � � � � � � � � � " 	 � 	 " � � » 	� � � � 	 � � � � � 	 ½ � 	 � � � � � � � � � 	 � � � � � � � � " » 	 � 	 � � � � � � � � � � � 	 � 	 " � � � � 	



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 g 5 ' 2 6 7 8 8

� 	 � 	 � » 	 � � � � 	 
 	 � 
 � 	 � � � � � 
 	 � " � � 	 � � � � � � 	 � � � 	 � 	 � 	 � � � � � � � � � " � � � � �� � 	 � � � � � � � � " � � 	 � 	 � � � � " » 	 � � » 	 � 	 � � � � � � � � � 	 � 	 " � � � � 	 � 	 � 	 � �� � � 	 � 	 � � � � � � � " � � � � � � � � � 
 � 	 � � � � 	 � � � 	 � 	 � " � � � � � � � � � � � � � � � � � � � � � � � "» 	 � � � � 	 � � � 	 � 	 
 	 � 
 � 	 � � 	 	 Á 
 � � 	 " � � � � � � 	 � � � � � 	 Á � 	 � " 	 " 
 	 � � � " � �� � � 	 � � " � � 	 � 	 � � 	 � » � � � � � � � � 	 � � � � � � 
 � � � � � � � 
 � � � � � 	 � � � � � " » 	� � � � � " 	 � 	 " � � � � 	 � � � � � 	 ½ � 	 � � � � � � � � � 	 � � � � � � � � " » 	 � 	 � � � � � � � �� � � 	 � 	 " � � � � 	 � 	 � 	 � �� � � 	 � 	 Á � � 
 � 	 � � � 	 � � � " � � � � 	 � � � � � � � 	 � � � � � 	 � � � � � � � � � � � � � � " � � � � � 	� � 	 � � � � � � � 	 � � � � � � � � � 	 � � 	 � � 	 � � � � 	 � 	 
 	 � 
 � 	 � 
 	 � " � � 	 Á � 	 � " 	 " 
 	 � � � "� � � � � 	 � � � � 	 � � � � � » � � � � � � � 	 
 � � � � � � � � � 	 � � � � � " 	 � 	 � � � � � � � � � 	 ½ � 	 � �� � � � � � � 	 � � � � 	 
 � 	 � 	 � � 	 � � 	 Á � � � � � � � � � � � � � � 	 � � � � � � � � � � 	 � � � � � � � 	 � � � �� � » 	 � � � 	 � � » � � » 	 ½ � 	 � � � � � � � � 	 � � � � � 	 � 	 " � � � � 
 
 � � � � � � � 	 � � � � � " � � � � � 	 � 	 "
 � � � � � � � » � 	 � �
� � � � � � � � � � � 	 � � � � � � � � " � � � 	 � � � � 	 � � 	 � � � � 	 � 	 � 	 � 	 � � � � � � " ½ � � 	 � � � 	 � �	 Á � � � � � " � � � � � � � � � � � � � � � � 	 � 
 � 	 � 	 � � � " � � 	 � � 	 � � � � 
 � � � � � � 
 � » � � � � 	 	 "� � 	 � 	 � � 	 
 � 	 � 	 � � � � � � � � � � � � � 	 ½ � � � � � � 	 � � � 	 � � 	 � � � � � � � � � 	 � � 	 � � � � �� � � � � � � 	 � � � 	 � � 	 � � � � � � 	 � " 	 " 
 � � 
 � � 	 �ä � � 
 � � 
 	 � � � � � � � � � � � 	 
 � � ! 	 � � � � � � � � � � � 
 � � 	 � � � � � � � » 	 � � � � � � � � � �� � � 	 � � � � � � � 	 � � � � � � � � � � � � � � � � � · � ¿ � � � � 	 ½ � � � 	 " � � � � � � 	 ¾ » � ¾ � � � 	» � � � � � � � � á 	 � � 	 � � � � � " 	 � 	 � � � � � � � � � �
· � � � � � � � � � � 	 � 	 � 	 � � � � � � " 	 � � � 	 � � � � � � � � » 	 � � 	 " � � 	 � � � � � � 	 � � � � � � � �� � � 	 � � � � # � � � " � � 	 � �� � � � � 	 � � " 	 � � � � � � � � � � 	 ¾ � � � � � � � � � � � � � ¾ � � � � � � " � 	 � � � � � � � � � � � � � » 	� � � � � 	 " � � � � 	 � 	 � 	 
 � � � � · � � � � " 	 � � � � 
 � � 
 � � 	 � � � � 	 � 	 � 	 
 � � � � � � � � " » 	
 � � � 	 " � � � � 	 
 � � � � � � � � � " � � � � � 	 � � 	 � � � � � 	 " � 	 � � � � � � � � � � 
 � � � � �� � 
 � � � � � � � � 	 » � � á � � � " � � � � � � � 	 � � � � � � " � 	 � � � � � � � 
 � � � � í » � � � � � � � � �" � 	 � � � � � � � � � � � � � � � � � ¾ � � � � � � » � � � " � � � �$ � � � � ¾ � � � � � � � � " � 	 � � " 	 � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � " 	 
 � � � � �» � � � � � � � � � � � � � � � 	 � � � � � � � � Þ 	 " � � � " � � � � � � � � � � � � � 	 � � � � � � � � � � � 	 � 	� � � " � � � � � � � � � � � � � 	 � � � � � � » 	 � � � � � 	 " � � � � 	 � 	 � 	 
 � � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 h 5 ' 2 6 7 8 8


 � 	 � � � � � � � � � � � 	 � 	 � 	 � � � � � � " 	 � � � 	 � � � � � � � � » 	 � � 	 " � � 	 � � � � � � 	 � � � � � � � �� � � 	 � � � � � � � � " � � 	 � �i j k l m j n o p q r k q j s t u n v k q j m w � � � á � � � � � 	 � � � � Þ 	 � � " � � 	 � � � � 	 � � � " � � �� � � � � " 	 � � � � � � 	 � � � » � � � � � " 
 � � á � � � � � 	 � � � � 	 	 � » 	 � � � � � � " � � � � 	 � 	 � � � � � �
 � � á � � � " � � � � � � � 
 � 	 � 	 � � 	 � �  	 � � 	 � � � � � � � 	 � � � � � � � � � 	 � � � � 
 � � �� � � � � 
 � 	 � � � � � � � � � � 	 � � � � � � � � � � � � � 	 
 � � � 	 � � � � � � " � 	 � 	 
 � � � � � � � � » 	 � � � � � 	 " � � � � � � � � 	 
 � � á � � � 	 � � 	 � � � � � � � 	 � » � � � " � � � � � �	 � � � � � 	 � � � � � � " � � � � 	 � 	 � � � " � � � � � � � � � � � � � " � � � � � � 	 " » 	 � � � � ä � � � 	 
 � � á� � � 	 � � 	 � � � � � � � � � 	 � � � � � � " � � � 	 � � � » � 	 � � � � � � � � � � � � � � � � 	 � � ¸ � � � � � � �� � � 
 � � � � � � � � � � � 	 � � 
 � � � � � � � 	 � � � » � � � � � 	 � " � � 	 � � � ¹ � � � � � � � � � � � � � 	� 	 � 	 � � � � Þ 	 " � 	 � 	 
 � � � � � � � » 	 
 � � � 	 " � � � � � � � � 	 
 � � á � � � 	 � � 	 � � � � � � � 	 � � �� � � � 	 � � � � � � � � � 	 	 � � � � � � � 	 	 " � 	 � � � � 	 � � � � � " 	 � � � � � � � � � � 	 � � � � 	 � � 	 �� � � � » 	 � � � 	 
 � 	 � 	 � � � � � 	 � � � � 	 � � 	 Á 
 	 � � 	 " � � � � � � � � � � � 	 � 	 � 	 � �i t r n t r v k q j m j n o x t k q i t s m w � � 	 � 	 � 	 
 � � � � � � � » 	 � � � � � 	 " � � � 	 � � � � � 	 �� � � � � � � 	 � 	 " � � » � 	 � � � " í � � � � � 	 
 � � � � � � � � � 	 � � � 	 � � 	 " � � � � � � � � 	 " � � � � � � � � 	� � � � � � � � � � � � 	 � �y j z { | k u } n o m w � � 	 � 	 � 	 
 � � � � � � � » 	 � � � � � 	 " � � � 	 � � � � � � � 
 � � � �� � � � � � � � � 
 � � � 	 � � � � � � 
 � � � � � » � � � � � 
 � » � 	 � � � � � � � � � � � 
 � � � � � � 
 	 � � �� 	 � 	 � � � � 
 � � � 	 � � � 	 � � � � � 	 " � � � � 	 � 	 � 	 
 � � � � ä � � � � � � � � � � 
 � � � 	 � � 	 � �� � � � � 	 " � � � � � � � � � � � � � Þ 	 " � � � 
 � � � � � " � � � � � � " » 	 � � � � � 	 " � � � � 	� � � � 	 � � � � 	 � 	 � 	 
 � � � 
 	 � � 	 
 � � � � 	 " � � 	 � �i j ~ t � t u n m w � � 	 � 	 � 	 
 � � � � � � � » 	 � � � � � 	 " � � � 	 � � � � � � 
 � 	 Á � � � � » � 	 � �� � � " � � � � � � á � � � � � � � � � � � 	 � � � � � 	 � 	 " 
 � � � � � � � � � � � Þ 	 » � � � 	 � � � � � � � � � � 	� � � 	 � � 	 " � � � � � � � � 	 " � � 
 � � � � " 	 � � � � � � 	 � � 	 � � 	 � �� { u k s t n | � t q � o m w � � 	 � 	 � 	 
 � � � � � � � » 	 � � � � � 	 " � � � 	 � � � � � � � � � � Þ 	 "� 
 � � � � � � � � 	 � " � � � � � � " � � � � � � � � � � � 	 " � 	 � � � � � � � � � 	 � � � 
 � � � � � � � � � � " í � �� � � " � � � � � � 
 � 	 Á � ÷ 	 � � � � � � � � � Þ 	 " � � � � � � � � � � 	 � � � � � � � � � � � � � � � � 	 � � � � �
 � � á � � � 	 � � 	 � � � � � � � 	 � � � � � � � � � 	 � � � � � � � � � � 	 " � � � � � � � � � � � � 
 � � � � � �� � � � � � � � � � � � � » 	 � � � � � 	 " � � � � 	 � 	 � 	 
 � � � 
 	 � � � 	 � �� u � � y u } k m q m w � � 	 � 	 � 	 
 � � � � � � � » 	 
 � � � 	 " � � � 	 � � � � � � 	 � � � � 	 � � � �� � � � � 	 � � � � � � 	 � ¸ � 	 	 » � Á � � � � � � � � � � � � � 	 	 � ¹ � � � � » 	 � � � 	 
 � 	 � 	 � � � � � 	� � � � 	 � � 	 Á 
 	 � � 	 " � � � � � � � � � � � 	 � 	 � 	 � � � � � � � � � � � 	 � ä � � � � 	 � � � � " � � � � � � � � � � �� � 	 � � 	 Á � � � � � � � � � � � 	 � � � � � 	 � � � � � � � 
 � � � � � � 	 � � 	 � � � 
 � � � � � � � � � � � � � 	 � �� 	 � � � � � � � � � � � " � � � � � 	 � � 	 � � � � 	 � � � � � � � � � � Þ 	 " � � � � � � � � � � 	 � � � � � » 		 � � � � � � 	 " � � � � � � 	 
 � � � � 	 � 	 � 	 
 � � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 8 7 5 ' 2 6 7 8 8

� k j t � m w � � 	 � 	 � 	 
 � � � � � � � » 	 � � � � � 	 " � � � 	 � � � � � � � � � � � � � � � 	 � � � " � 	 � � � �� � 	 
 � � � � � � � � � 	 � � � � � � � � 
 � 	 � 	 � 	 
 � � � � � � � � " » 	 
 � � � 	 " � � � � � � 	 � � � � � � � �� 	 	 � � � � � � � 	 	 " � 	 � � � � 	 � � � � � " 	 � � � � � � � � � � 	 � � � � � � � � � � � � � � � 	 � � � � � � � � �» 	 � � � 	 
 � 	 � 	 � � � � � 	 � � � � 	 � � 	 Á 
 	 � � 	 " � � � � � � � � � � � 	 � 	 � 	 � �y q z q s q k � w � � 	 � 	 � 	 
 � � � � � � � » 	 � � � � � 	 " � � � 	 � � � � � 	 � � � � � � � � � � � Þ 	 "� 	 � � � � � � � � � � 	 � � � � � � � � � � � � � ä � " � � � " � � � � � � � 	 � � � 	 � � � � � 	 � � � � � � � � � "� � � � � � � � � � � � � � � � � � 	 � � � � 	 � � � � � � � � " 	 � 	 " � � " � � � " � � � � � � 	 � � � � � � 	 � 	 � 	 
 � � � � 
� � � 	 � 	 � � 	 � � � � 	 � � � � � � � � � 	 � 	 � 	 � 	 � � � � � � � � � � � � 	 � � � � � � � � � � � � 	 � � � �� � 	 � � � � � � » 	 � � � � � � 	 " � � 	 � 	 
 � � � � ä � � � 	 � 	 � � 	 � � � � � � � � � Þ 	 " � � � 
 	 � � � � � ¾" 	 � � � 	 " � � � � � � � � � � � � 	 � � � � � � 	 � � � � � 	 � 	 � � � � Þ 	 " � 	 � 	 
 � � � � � � � » 	 
 � � � 	 " � �� � 	 
 � � 
 	 � � � � � � � � � 	 � � � � � � � � � 	 	 � � � � � � � 	 	 " � 	 � � � � 	 � � � � � " 	 � � � � � � �� � � 	 � � � � � � 	 � � � � � » 	 � � � 	 
 � 	 � 	 � � � � � 	 � � � � 	 � � 	 Á 
 	 � � 	 " � � � � � � � � � � � 	 � 	 � 	 � �¿ � 	 � � � � � � � 	 � � � � � � � � � � � 	 � 	 � � � � � � � � � � � � 	 » 	 � � � � 	 � � 	 � 	 � � � � 	 Á � 	 � � � �� � 	 � � � � � � � 	 ½ � 	 � � � � � � � � � 	 � � � � � � � � " � � � � � � � » 	 " � � � � 	 � � 	 " � � � � 	
 � � ! 	 � � � � � � 	 � � � " � � 	 
 � � � �
� � � � » � � � " � � � � � � � � � � � � � � � � � � 	 � � � � � � � 	 � � � � � » 	 � � � � � 	 " � � � � 	� 	 � 	 
 � � � �ä � � � � � � � � � � � � � 	 � 	 � � 	 Á � 	 � � � � � � � � � � � � 	 � � � 	 � � » 	 � � � 	 � � 	 " » � � � 	 � � � � � � �� � � � 	 � � � � � 	 � 	 � � 	 	 Á � 	 � � � � � � � � � � � � 	 � � � 	 � � � � � � � � � 
 � � � � � � � � � � � � 	 � " 	 "� � � � � � 	 � � � " � � � � � � � � � � 	 � � � � � 
 � 	 � 	 � � � � � � � 
 � � � � � 	 Á � 	 � � � �� � � � � � � � 	 � � � � � � � � � � � � � 	 � � � � � � � � � 	 " � � � � 	 » � � � � � � " 	 � 	 � � � � � � � � � � � 	� � 
 � � � � � ä � " � � � � � � � � � � � � � � � � " � � � 	 " � � � � � 	 � � � � � � � � " � � 	 � � � � � � � � 	 �� � � � � � " � � � � � � � � � � � � 
 � � � � � � � � 	 » 	 	 � 	 Á � � � � � 	 " � � " � � � 	 � � " 	 � 	 � � � � � � � � �� � � » 	 	 � � � " 	 � � � � 	 Á � 	 � � � � � » � � 	 � 	 � � � 	 � � � � 	 � � � � � � � � » 	 � 	 � � � » � 	 � � "� 	 � � � � � » � 	 �ä � � " 	 � 	 � � � � � � � � � � � � » 	 	 � � � " 	 � � � � � � � 	 � � � � � � � � 	 � 	 � 	 � � � � � � � � � � � � �� � � 	 � � � � � � � � " � � 	 � � � � � » 	 	 � � � � � � 	 " � � � � � � � � � � � 
 	 � � � � � � � � � 	 » � � � " � � �� � � � � � � � � � � � � � � � � " � � � 	 " � � " � � 	 � � � � � � 	 � � � � 	 � � � � 	 � 	 " � � � � � � 
 � � � � " 	 "» � � � 	 » � � � " � � � � � � � � � � � 	 � � � � " 	 » � � 	 " � � � � � " � � � 	 � � 
 � » � 	 ¶ � � � � 	· � ¿ � Ô Ç Õ Ö Ó Å Ð Ã Ä Å Æ Æ Ç È É Ê Ç Ë Ì � Í Î Å Ï Ð Ë Ç Ë Å Î Û Í � Å Ò Ì ç Ì Î Ò � Ø Ç Û Å Î È Ì" � � � � 	 � � � � " � � � 	 � � � � � " � � " � � � � � � � � � � � 	 � 	 � 	 � � 	 " � � � � ä � � � � � � � � 	 " � � � �� � � " � � � � � � � � � � � � � � � » 	 � � � � 	 " � � � � � � � � � � 	 � � � � � � � � � � � " � � � � � � � � �
 � 	 	 � � � � � � 	 " � � � � 	 � 	 " � � � � � � � � � � » � � � � � 	 " � � � � � � 	 
 � 	 " � � � 	 " � ò ñ ð � î " � ò ó �� � � � 	 � 	 � 	 � � � � � 	 » � � � " � � � � � � � " 	 � � " 	 � 	 � � � � 	 � � 	 � � 	 � � � 	 � � � 	 � � � � � � � � 	� 	 � 	 � � � � � á 	 � � � � � 
 
 � � � � � � � 	 Á � 	 	 " � � 	 � � � 	 � � � � � � � � ¿ � 	 � 	 � � � 	 � � � �� � � � � � � � � � � 	 � � 
 � � � � � � 	 � " 	 � � � � � 	 " � � � � � 	 � » � � 	 � 	 � � � � � � 	 � � � � � � � � � � 	» � � � � 	 � � � � � � » 	 � � � � � " 	 � 	 " � � � � � � ä � � � � 	 � � � 	 � 	 � » � � � � 	 � � � 	 � � � � � � � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 8 8 5 ' 2 6 7 8 8

� 	 � � � » � 	 » 	 � � � � 	 � � " � � � 	 � � � � � � 	 � � � � � � � 	 � � � � � 	 � � � � 
 � � � 	 � 	 � � � �» � � � " � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � " 	 � 	 " � ä � � � " 	 � � � � �» � � � " � � � � � » 	 � � � � � " 	 � 	 " � » 	 � 	 � � � 	 " � 	 � 	 
 � � � � � 	 
 � � 
 � � 	 " � � � � 	� » � � 	 � 	 � � � � � � » 	 
 � 	 " � � � 	 " � � 
 � � � � " 	 � � 	 � � � � " # � � � � � � 	 � 	 " � � � � � � �ä � � 	 � � � � � � � � 	 � 	 � 	 � � 	 � � � � 	 � 	 � � � � � 
 � � � � � � � � 	 � � � � � � " � � � 	 " � � " » � � � " � � �� � 	 � � � � � � � � � � � � � � � � � � � � � � � � 
 � � � � � � � � � � � 	 � � � � � � 	 " � � " 	 � � � � " � � � � � � � 		 � � � � � � � 	 � � � � � 	 � � 	 � 
 � � � 	 � � � � 	 � 	 � � � � 	 � 	 � � � » 	 � 
 	 � � � �� � � � � � � � � � � 	 � � � 	 � 	 � � � � � � � 	 � 	 � � � � � � ä � � 	 � � � � � � � � 	 ¾ � 	 � 	 � � 	 � � � � 	 � 	 � � �� � 
 � � � � � � � � � � » 	 � � � " � � � 	 " " � � � � � � � � � � " 	 � � � � � � � � � � � � � � � 	 
 � 	 � 	 � � 	 � �� � � � � 	 � � � � � � � � � � � � � � � 	 � � 
 � � � � � " � � " 	 � 	 � � 
 � � � � � " 	 � � � � ¾ � 	 � 	 � � � 	 � � � 	 � � �� � » 	 � � 
 � 	 � 	 � � 	 " �
 	 � 	 
 � � � � � � � � » 	 � � � � � 	 " � � � � � � � � 	 
 � � 
 	 � � � » � � � " � � � � � � 	 � � � � � 	 � � � � �� " � � � � 	 � 	 � � � " � � � � � � � � � � � � 
 � � � � � � � " � � � � � " 	 � � � � � � � � 	 � � 	 � � � � � � � �
 � � � � � » � � � � � � � � � � � � � � � 	 � � � � � � � � Þ 	 " � � � " � � � � � � � � � � � � � 	 � � � � � � � � � � � 	 � 	� � � " � � � � � � � � � � � � � 	 � � � � � � » 	 � � � � � 	 " � � � � 	 � 	 � 	 
 � � � �ä � � � 	 � � 	 � � � � � � " � � � 	 � � � » � 	 � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � 	� 	 � 	 � � � � Þ 	 " � 	 � 	 
 � � � � � � � » 	 
 � � � 	 " � � � � � � � � 	 
 � � 
 	 � � � � � � � � � 	 � � � � � � � �� 	 	 � � � � � � � 	 	 " � 	 � � � � 	 � � � � � " 	 � � � � � � � � � � 	 � � � � 	 � � 	 � � � � � » 	 � � � 	 
 � 	 � 	 � � �� � 	 � � � � 	 � � 	 Á 
 	 � � 	 " � � � � � � � � � � � 	 � 	 � 	 � �

 � 	 � 	 � � 	 � � � � 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � 	 � � � � · � � � " � � 	 � � � � � 	 � 	 � �� � � � 	 
 � � � � � � 
 � � 
 � � 	 � � � � 	 � 	 � 	 � � � � Þ 	 " � 	 � 	 
 � � � � � � � » 	 
 � � � 	 " � � � � � � � � 	� � 	 � � � � � � � 	 � � � � � � � � � 	 	 � � � � � � � 	 	 " � 	 � � � � 	 � � � � � " 	 � � � � � � � � � � 	 � � � �» 	 � � � 	 
 � 	 � 	 � � � � � 	 � � � � 	 � � 	 Á 
 	 � � 	 " � � � � � � � � � � � 	 � 	 � 	 � �

 � 	 � 	 � � 	 � � � � 
 � � � � � � � 	 � � � � � � � � � � � � � � � � � 	 � � � � ÿ � � � " � � 	 � � � � � 	 � 	 � �� � � � 	 
 � � � � � � 
 � � 
 � � 	 � � � � 	 � 	 � 	 � � � � Þ 	 " � 	 � 	 
 � � � � � � � » 	 
 � � � 	 " � � � � � � � � 	� � 	 � � � � � � � 	 � � � � � � � � � 	 	 � � � � � � � 	 	 " � 	 � � � � 	 � � � � � " 	 � � � � � � � � � � 	 � � � �» 	 � � � 	 
 � 	 � 	 � � � � � 	 � � � � 	 � � 	 Á 
 	 � � 	 " � � � � � � � � � � � 	 � 	 � 	 � �¿ � � � � 	 � � � " � � � � " 	 � 	 � � 
 	 " � � � " � ¸ � � � � � � � � � � � 	 � � � � ÿ ¹ � � � � � � � � � � � � » 	" 	 � 	 � � � � 	 " � � 	 � � 	 � � � 	 � � " 	 � 	 � � 
 	 " � � � " � � 
 	 � � � � � 	 " � � � " 	 � 	 � � 
 � 	 � � �� 	 � 	 � � 
 � 	 � � 
 � � 
 � � 	 " � � � � " 	 � 	 � � 
 	 " � � � " � � � � � � � " 	 � 	 " 
 	 � � � � � 	 " � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 8 6 5 ' 2 6 7 8 8

� � 	 " � � 	 � � � � � � � � � 	 � � � » � � � " � � � 
 	 � � � � » � � � 	 � � � � � ! � � � � " � � � � � � � � » � � � 	� 
 
 � � 
 � � � � 	 � � � 	 � � � � � 	 � � � � � �ä � " 	 � 	 � � 
 � 	 � � 
 � � 
 � � 	 " � � � � " 	 � 	 � � 
 	 " � � � " � � " 	 � 	 � � � � 	 " � � » 	
 	 � � � � � 	 " ¸ � ò � ö ð õ õ ò � � ò � ò � ï � ö ò î õ ¹ � � � 	 � � � " � � � � � � � � 	 " � � � � 	 � 
 
 � � 
 � � � � 	� � � � � � � � � � � 	 � � � � � � � " � � 	 � � � " � � � � � � � Þ 	 " � � � � 	 � � � 	 � � � � 	 � � �" 	 � 	 � � 
 	 " � � � " � � � � � � � � � � � � � � � � � � 	 � � � � �ä � � � " 	 � 	 � � 
 	 " � � � " � � � � � 
 	 � � � � � 	 " � � � " 	 � 	 � � 
 � 	 � � » � � � 	 � ó õ ò ï � � ( ô � ð �� î ï # � ò � � ò � � � � � 	 � 	 � 	 � � 	 � � � � � � � 	 " � � � � 	 � � 	 " � � � � 	 
 � � ! 	 � � � �	 � � � � � � � 	 � � � � � � 	 � � � � � 	 " � � � � 	 � � � � � " � � � � 	 � � � � � � � � " � � � � 	 � � � � 
 � 	" � � 	 � � 
 � » � � � á � � � � 	 " � 	 � � � � 	 " � � 	 � � � 
 
 � � � � � � � � � 	 � � � · � � Â ä � � � � � 	 � � � · 	 " 	 � � � 
 � � � � � � 
 � � � � � � � � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � � � � � » 	� � � � � " 	 � 	 " � � � � � � " � � � � � � � 	 � � � 
 	 � � � � � 	 " » � � � 	 " � � 	 � � 
 � » � � �á � � � � 	 " � 	 �
¿ � 	 � 
 	 � � � � � � � � � � � � � 	 � � 
 � � � � � � � � � � � � � � 	 � � � � � � � 	 
 � � � � " 	 � 	 � � � � 	� � 	 � � 	 � � � � � � � � � � � � 	 � � 
 � � � � � � " 	 � � µ � ·  ¶ ¶ � � � 	 
 � 	 " � � � 	 " � ß � " 	 �� µ � ·  ¶ ¶ � � � � � � � � � � � � � � 	 � � 
 � � � � � � � � � � � � � � � » 	 � � � " � � � 	 " � � � 	 � � �
 � � ! 	 � � � � � 	 � � � � � � 	 � � � � � " 	 � 	 " � � � � 	 	 � � � � � � � 	 � � � � " � � � � 	 � � � ß � " 	 � � � 	� 	 ½ � � � 	 � 	 � � � � � � � � � � � � 	 � � ¾ » � � � " � � � � ¾ � � � � � � � � � 	 � � � � � � 	 � � � � � � � � » 		 � � � � � � 	 " � 
 � 	 � � 	 
 � � � � � 	 � � � � � � � � � � � � � 
 � � � � � � � µ � ·  ¶ ¶ � � � 	� � � � � � � Þ 	 " » 	 � � � �� � ä " 	 � � � � � 	 Á � � � � � � " 	 � 	 � � 
 	 " � � � " � � 	 � � � " � � � " � � � � � � 
 	 � � � � � 	 " � � �" 	 � 	 � � 
 � 	 � � � " ! � � 	 � � � � � � 	 
 � � ! 	 � � � � � � � � � » 	 � � � 	 � � 	 " » � � � 	
 � � ! 	 � � �� � � 	 � 	 � � � � 	 � � � � � ¾ � � � � 	 Á � � � � � � � � � � 	 � 	 � 	 � � � � � " ! � � 	 � � � � � " � � 	 � �µ � � � 	 " � � � � � � � � � � � � � � 	 � 	 � 	 � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � �� � 	 � " � � 	 � � � � � � � � � � � � � � � � � � � � � � 	 � � 
 � � � � � � � � 	 " 	 � � � � � 	 � � � � � � �� � � � � � � � � � � 	 
 � 	 " � � � � � � � 	 � � � " � � � � � � � � � � � � � � � � � � 	 � � � � � �� � � � � � � � � � � 
 
 � � � 	 " � � � � � � � � � � � � 	 
 � 	 " � � � � � � � � " 	 � � � 
 � 	 � � � � 	 � �� 
 
 � � � 	 " � 	 � � � " � � � � � � � � � 	 
 � » � � � � � � � " � � 	 � � � � � � � � � � � � � � � � � � 	· � ¿ � 
 � � � � � � � � � � 	 $ � " 	 � � ¸ 
 � $ � ¹ �� � 
 � 	 � � � � 	 � � � � � � � � � � � � � � � � � � � � 	 
 � 	 " � � � � � � � � " 	 � 
 � $ � � � » 	 	 �� � � � " � � 	 " � � " � � � � � � 	 � � � � � � � � � � � 	 	 � � � � � 	 � � � � � � � �  	 � 	 
 � � � �� � � � � � 	 � � � � � 	 " » 	 � � � " � � � � 	 	 � � � � � � � 	 
 � � ! 	 � � � � 	 � " � � � � � 	 	 "� � » 	 � � � � � " 	 � 	 " � � � � � � � � � � � � � � 	 � � � � 	 � 	 � � � � 	 � � � � � » � 		 Á 
 	 � � � � � � � � � � � � � � � 	 � � 
 � � � � � � � � " 	 Á � 	 � " » 	 � � � " � � � � » � � � " � � � �
 � � � � � � � 	 ½ � � � 	 	 � � � � 	 	 � � � � ! � " � � 	 � � � � " � � 
 
 � 	 � 	 � � � � � � � � 	� 	 � � � � 	 � 	 � � � � � " 	 � 	 � � � � 	 � � 
 � � � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 8 � 5 ' 2 6 7 8 8

� � � 	 � 	 � � � � 	 � � 	 � � 	 � � � � � � � � � � � � 	 � � 
 � � � � � � 	 
 � 	 " � � � 	 " � � � " ! � � 	 � �� � � " » � � � � 
 � � � � � 
 � 	 " � � � 	 " � � � � � ¾ � � � � � � � � 	 � 	 � 	 � � � � � � 	 " 	 � � � �� 	 � � � � 	 Á � � � � � � � � � � 	 � 	 � 	 � � � � " � � 	 � � � �
 � 	 � 	 � � � � � � � � � � � � � � � � � � � � � � � » 	 
 � � � � " 	 " � � � � � � � � � 	 � � � 	 � 
 � � � � � � � � �� µ � ·  ¶ ¶ � � � ¶ � � � � � � � 	 ½ � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � » � � �	 � � � � � � 	 " � � � � � 	 � � � � 	 � 	 � 	 � � � � " � � 
 � � � � " 	 � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � 	 � � � � � � � " � � � � 	 ¾ � � � � � 
 � � � » � 	 � � � � � 	 � � � " " 	 � 	 � � 
 � 	 � � �
� µ � ·  ¶ ¶ � � 	 ½ � � � 	 � � � � � � � � � � � � � � � � � � � � � 	 » 	 	 � � � � � � 	 " � � � � � � 
 � 
 	 ä � � "
 � 
 	 ä ä 
 � � ! 	 � � � � 
 � 
 	 � � � � � � � � � � 	 � � � 	 � � � � � � � � � � � � � � � � � � � � 	 � � � � "� � 	 � � � � � � � � � � � 	 � � � � � � � � » 	 � � � 	 � � 	 " » � � � � � 	 � � � � � � � � � � � � � � � � � � � � 	
 � � ! 	 � � � � � � » 	 � " 	 � � � � � 	 " � � µ � ·  ¶ ¶ � " � 	 � � � � � 
 	 � � � � � 
 	 � � � � � � 	 � � � " � � �� » � � 	 � 	 � � � � � � 	 � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � 	 � 	 � � �� 	 � � � � � » � 	 � � � � � � � � � 	 � � � " � � � � � � · � ¿ �  � � " � � � � � � � � � � � � � � � � � � � 	$ � " 	 � ¸ · 	 " 	 � � � � � � � � � � � " � � � � � � � � � � � � � � � ã ¹ � � � � » 	 � � 	 " � � " 	 � 	 � � � � 	� � 	 � � 	 � � � � � � � � � � � � � � � � � " � 	 � � � � � � � " � 	 � � 	 � � � � � � � � � � � � � � � � 	 � � 
 � � � �� � � � � " � � 	 � � � � � � � � � � � 	 � � � � � 	 
 � � ! 	 � � � � 	 � �Â 	 � � � � � � � ¾ � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � " � � " � 
 	 � � � � � � � � � � �
 � � � � " 	 � � � � � � � � � � � � � � � � � � � » 	 � � � � � " 	 � 	 " � � " 	 � 	 � � � � � � � � � 	 � � 	 �� � � � � � � � � � � � � � � � " � 	 � � � � � � � " � 	 � � 	 � � � � 	 � � 
 � � � � � 
 � 	 � 
 	 � � � � � � � � � �� � � � 	 � à� � � � � 	 Á � 	 	 " � ã " # � � � � � � 	 	 � � � � � � � 	 ! � » � � � 	 � � � � � � � � 	 � � � � � è
 � � � � � ã � � � �� ½ � � 
 � � � � � 	 � � � � � � � » � � � � � � 	 � � � � 	 � � � � � � 	 � � � � � � � � � � 	 � ¾� 	 � � � � 	 � " 	 " � � � � � 	 � � � � � � � � 
 	 � � � 	 � � � � � 	 � � � � � � � » � � � � � � 	 � � � � 	� � � � 	 ! � » � � � 	 � � � � � � � � � 	 � 
 
 � � 
 � � � � 	 � � � � � 	 � �ä � � " � 	 � � 	 � � � � � � � � � � � � � � � � 	 � � 
 � � � � � � 	 � � � � � � 
 � � 	 " � 
 � � ! 	 � � 
 � � � � � � "� 
 	 � � � � � � � � � � � � � � � � " 	 � � � � � � » � � 	 � 	 � � � 	 � � � � 	 � � � � � � � � � " � � � � � � Þ 	 � �	 � � � � � � � 	 � " � 	 � � 	 � � � � � � � � � � � � � � � � 	 � � 
 � � � � � � � � 	 � � � � � � � � � � ¿ � 	 �� � � � � � � � � � � � � � � � 	 � » � � 	 � 	 � � � � � " 	 � � � � � 	 " � � � � � � � � � � � � � � � � � � " 	 � � � 	» 	 � 	 � � � � � � � � 	 � 	 " � � " � � 	 � � 	 � � � � � " � 	 � � 	 � � � � � � � 	 � � � � � � � � � � "	 � � � � � � � 	 � � � � 	 � � 	 � � � � � " � � � � � � � � � 	 � � � � � � � � � � � � � � � � 	 � » � � 	 � 	 � �� 	 � � � � 	 � �ä � � � � � 	 » � � � � 	 � � � � 	 
 � � � � 	 " � � 
 � � � � � � � 	 
 � � ! 	 � � � � � � � � � � � � � � � � � � � � " 	 �� � � � � � � � � � � � � � 	 » � � � � 	 � � » 	 � � � 	 » 	 � � � � � � � 
 � � ! 	 � � � � � � � � � � � � � � � � � � � � � � � 	» � � � � 	 � � � � � � 	 " � � 	 � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � " ! � � 	 � � � � � " � � 	 � �# � � � � 	 � � � � � » 	 � � � � � � � � � 	 " » 	 � � � 	 
 � � ! 	 � � � � � � � � � � � � � � � � � � � � � � � 	 
 � � � � 	



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 8 � 5 ' 2 6 7 8 8

� � � � � � � � � � � � � � � � � � � 
 � � � 	 � � � � � á � � " 	 � � � 	 
 � � ! 	 � � � � � � � � � � � � � �� � � � � � � � �
ä � � � � � � � � � � � � 	 � � 
 � � � � � � 	 
 � 	 " � � � 	 " � � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � � » 	� � � � � " 	 � 	 " � � � � � 	 � » � � 	 � 	 � � � � � � � � � " 	 � 	 " � � � � � � 	 � 	 � � 	 ½ � 	 � � � � � � � � � 	� � � � � � � � " � � 	 � 	 � � � � 	 � 	 " � � � � 	 � 	 � 	 � � � � � " » 	 � � » 	 � 	 � � � � · � � � � � � 	� » � � 	 � 	 � � � � » 	 � � � � � " 	 � 	 " � � � � � � � � � � � � � 	 � � � » � 	 � � � � � � � » 	 
 � 	 " � � � 	 " � �
 � � � � " 	 � � � 	 � � � � � ¾ " 	 � � » 	 � ¸ " # ¹ � � � � � � � � 	 " � � � � � � � � � � ð ö � ó � õ ò �� ò � ò � õ ï � � 
 � � � � 	 " � � � � � � � 	 
 � 	 � 	 � � � � º � 	 � " � � � 
 	 � � 	 
 � � » � 	 � � � � � 	 ¼ � � � � 	� � � � 	 � 	 � 	 � � � " 	 � � � � » 	 " � � � � 	 
 	 � Â �� � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � � � � 	 " 	 � 	 � � � � 	 " � 	 � � � » � 	 � � " � 	 � � � � � » � 	 � � "� � á 	 � � � � » 	 � � � � � 
 � � � � 	 " � � � � � � 	 
 � � ! 	 � � � � � � » 	 � " 	 � � � � � 	 " » 	 � � � 	� " � 
 � � � � � � � � 	 � � � · � � Â ä � � �  � � �� � � � � " � � � � � � µ � ·  ¶ ¶ � ¸ � µ ¹ ¸ � ¹ � · 	 " 	 � � � � � � " � � � � � � » 	 � � 	 " � � � � � 	� � � � � � � � � � » � � 	 � 	 � � � 	 � � � � 	 � �� � � � � � � � � � � � � � � � � � � � 	 » � � � � 	 � � � � � � � � " � � � � � ½ � � � � � � � � � � 
 � � 
 	 � � � � � � � � � �	 � � � 	 � � � � � � � � � � � � � � " 	 � � 	 � � � � � � � � � � � � ¾ � � ¾ � � � � ÷ � � " � � � 
 � � � � � � � �� � � � » � 	 � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 �� � 
 � � � � � � � � � � � 	 � 	 � � � 	 � � � � 	 � � � � � � " � � � � » � � � � � � � � � � 	 " � � � � � � � � � �� � � � � � � " 	 � � � 	 � � � " � � � � � � � � � � 
 � � � � » � � � � � � � � 	 � � � � � � 	 � � � � 	 � � 
 	 � �� � � 	 ¾ � � 	 � 	 � � � � � � � � � � � � � � 	 � � � � � � 	 � � � � 	 � � 
 	 � � � � " � � � 	 " � 
 	 	 " � � � � � � �� � " 	 Á � � � � � � 	 � � � 	 " 	 � � � � � � � � � � �µ � � � � 	 � � � � � � � � � � � � Þ � � � � � � � " � 	 � � � � � � � � � � � � 	 � � � �� � � � ½ � � � � � � � � � � � 	 � � 
 � � 
 	 � � � � � � � � 	 � 	 � � � � � 	 � 	 � � ¸ 
 � 	 " � � � � � � � � �� � � � 
 � � � 	 " 
 � � 
 	 � � � ¹ � � � 	 � � 	 � � � » � � � 	 � Þ � � 	 � � 
 � 	 	 � 
 �" 	 � 	 � � 
 � 	 � � � � � � � � � � � " » 	 � " � 	 � � 	 � � � � 
 � � � 	 " » � � � � � � � � � � � � 	 � 
 � � �� 	 � � � � 	 � � � » 	 � � � � � " 	 " � � 
 � 
 	 ä 
 � � ! 	 � � � � � � � �� � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � " � � 	 � � � � � � � � 	 � � � � � 	 " � �
 � » � 	 � � � � � � ¾ � � � � � � � � � � � � � � � � � 	 � � � � 	 � � " � 
 	 � � � � � � � � � � � � � � � � � � � � 	� � � � � � � � � � � � 	 � � � 	 � � � � » � 	 � � � · 	 " 	 � � � ¾ � � " � � � " � � � �� 	 � � � � � » ! 	 � � � � 	 � � � " � � � � 	 � � � � � � � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � 	 " � � � � � � 	 "� � " 	 � � � � � � � � � 
 � 	 � � � � � � º � � � � 	 � » � � 	 � 	 � � � ¼ � � � � 	 Ô Ç Õ Ö Ó Å Ð � Ì Ë Ç Õ Î� Å Î Ø Å Ï � Â 	 � � � � � � � � � � � � � � � � � � 	 � 	 � � � � 	 ½ � � � 	 � 	 � � � � � � " Â 	 � � � � � � � � �" � � � � � � 	 � " 	 � � � � � � � � 	 � � � � 
 � 	 � � � � � � � � � � � ! 	 � � $ � � � � 	 � � � � 	 � 
 � � � � » � 	 � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 8 � 5 ' 2 6 7 8 8

	 � � � � � � � � � � � � � 	 � � � " � � � 	 � � " � 	 ½ � � � 	 � 	 � � � � � � � 	 � � � � � � � � 	 � � � 	 � � � � � � �� � 	 Ô Ç Õ Ö Ó Å Ð � Ì Ë Ç Õ Î � Å Î Ø Å Ï � � 	 � � 
 � 	 � 	 � � 	 " � � � � 	 � � � � � " 	 � � � � �ä � � " " � � � � � � � µ � ·  ¶ ¶ � � � � � 	 ½ � � � 	 � � � � � � � � � � � � � " 	 � � � � � � � � � � � � � � � 	� » � � 	 � 	 � � � 
 � 	 � � � � � � � � � � � � � � � � � � " 	 � � � � � � � � � � � � � � � � � � 	 � » � � 	 � 	 � �� � � � » 	 
 � 	 " � � � 	 " � � 
 � � � � " 	 � � � 	 � � � ¶ " # � � � � � � 	 � 	 " � � � � � � � � � � 	 � �� � � 	 ô ò î ò � ð õ ò � � ò � ò � õ ï � ñ � 
 � 	 � � � � � 
 � » � 	 � � � 	 � � � " 	 � � � � � � � � � � � �� � � � 	 � » � � 	 � 	 � � � » � � � � � � 	 � � � 	 � � � 	 � � � � " � � � � � � � � � � � � 	 � � 
 � � � � � � 	� � � � � " 	 � 	 " � � � � � � � �� � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � � 
 � � � � " 	 � � � � 	 � 	 " � � � � � � � � � � � 	 � � � � � " #� � 	 	 � � � � � � � 	 " � � � � � � � � � � 	 � � 	 	 � � � 	 � 	 � � � � � » � 	 � 	 � � � � � " 	 � � � 	 �" � � � � � � 	 " � � " 	 �  	 � � � � � » � 	 � 	 � � » 	 � � � � ¿ � 	 � � � � � � 	 » � � � � 	 � � � " 	 � � � � 	 " �� � � 	 � " � � � � � � � � � � � � � � " » 	 " 	 � 	 � � � � 	 " » � � � 	 � � 
 � � � 	 " � 	 � 	 
 � � � � � � � � � � �» � � � � 
 � � 	 � � � � � � � » 	 � 	 � � � 	 " � 	 � 	 
 � � � � � � � � � � � � á � � 	 » � � � � 	 � �

 � 	 � 	 � � � » � � � � � � � � � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � 	 � � � � 	 	 � � � �� � � � � " 	 � � � � � � � � � � � 	 � » � � 	 � 	 � � � � � � » 	 
 � 	 " � � � 	 " � � � 	 " � � 	 � � � � 	 » � � �� 	 � � � � " # � � � � � � 
 � � � 	 " � 	 � 	 
 � � � � � » 	 � � � � � " 	 � 	 " � 	 � � � » � 	 � � � � � �� � � � � � � � � � 
 	 � � 
 	 � � � � 	 � � � � � � � 	 " � » � � 	 � � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � �
 � � � � " 	 � � � � 	 � 	 " � � � � � � � � � � � 	 � � � � � " # � � 	 	 � � � � � � � 	 " � � � � � � � � � � 	 �� 	 	 � � � 	 � 	 � � � � � » � 	 � 	 � � � � � " 	 � � � 	 � � � � 	 � 	 " » 	 � � � �· 	 � � � » � � � � � � � � » 	 � 	 � � � � � � 	 " » � � � � � � � � � � � � � � � � � � � � � " � � � � � 
 � � � � 
 � � �� � � 	 � � � 	 ½ � � � 	 � 	 � � � � � � " � � � 	 � � � � � 
 � 	 � 	 � � 	 � � � � � � � � � � � � � � � 	 	 � � �� � " 	 � � � � � � " � � � � � � � 	 � � � � � 	 � � � � � 	 � � � � � 	 � � � � � 	 � � 	 � � � � " � � � 	 � �� � � � � " 	 � � � � � � � � · � � � � � 	 � � � 	 � � � � � � � 	 � � � � � � � � Ô Ç Õ Ö Ó Å Ð � Ì Ë Ç Õ Î � Å Î Ø Å Ï� � � � 	 � � � � � � � � � 	 » � � � � 	 � � � � � � � " � � � 	 Á � 	 	 " � � � 	 	 � � � � 	 � � � � ¸ � 	 � � � � 	 "� � � � � � 	 
 � � 	 � 	 � � � � � � � � 	 � � � � 	 � � � 	 � � � � 	 � � � 	 � � ¾ � � � 
 	 » � � � � 	 � ¹ � � 	 �� � � � � 	 " � � � 	 	 � � � � 	 � � � � � � � � 	 	 " � 	 � � � � 	 � � � � 	 � 	 " � � � �

 � 	 " 	 � 	 � � � � � � � � � � � � � 	 � 	 � � � � � » � 	 � 	 � � � � � � � � 	 � » � � 	 � 	 � � � � � � � 	� � » ! 	 � � � � 	 � � � � � � 	 " 	 � 	 � � � � � � � � � � � � � � � 	 � � � » � � � � � � � � " 	 � � � 	 " � � Â 	 � � � � �¶ ¶ � � � � � � � 	 � 	 � � � � � � � � � � 	 � � � � � » � 	 � 	 � � � � � � 	 � � � » � � � � � � � � � � � � � � � �	 � � � � � � � � � � " 	 � � � � � � � 	 � � � � � � � � � � � � � � � � " 	 � 	 " � � � � 	 	 � � � � � � � � � � � �� � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 �
 � 	 � � 	 � � � � � 	 � � � � � » � 	 � 	 � � � � � � � � 	 � » � � 	 � 	 � � � � " 	 � 	 � � � � 	 " » � � � 	� � � � � � � � � � � � 	 	 � � � � � � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 8 � 5 ' 2 6 7 8 8


 � 	 � � � � 	 � 	 " � � � � � � " 	 � � � � � � � � �
 � 	 � � � � � � � � � � 	 � » � � 	 � 	 � � �
 � 	 � � 	 � 
 � � � � � � � » 	 � 	 � � � 	 " � 	 � 	 
 � � � � ¸ � � � � � " � � � 
 � � 
 	 � � � � � � 	 � � � � "� 	 � � " 	 � � � � � � � 	 » 	 � 	 � � � 	 " � 	 � 	 
 � � � � ¹ �� µ � ·  ¶ ¶ � � � � � � � 
 � � � � � � � 	 � � � � � » � 	 � 	 � � � � � � � � � � � � � � � � » 	 � � � � � " 	 � 	 " �� � � 	 � 	 � � � � � � � � � � � � � � � � � � � � 
 � 	 � 	 � � � � � � � � � 
 � � � � � � � 	 � � � � � » � 	 � 	 � �� � � � � � � � � � � � � � � � � � � � � � 
 � 	 � 	 � � � � � » � 	 � 	 � � � � � � � � 	 � » � � 	 � 	 � � � � 	 � 	 � � � 	 � �» � � 	 " � � � � � � � � 	 � � � 	 	 � 	 ½ � � � 	 " � � � � � � � � � � � 	 " � » � � 	 � 
 � 	 � � � ! 	 � �� 	 � 	 � � 
 � 	 � � 
 	 � � � � � � � � á 	 � � 	 
 � � 
 � � 	 " � � � � 	 � » � � 	 � 	 � � " 	 � � � � � � � � � � �� � � � » 	 � � � � � 
 � � � � 	 " � � � � � � 	 � � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � � � � � �
 � � 
 � � 	 " � � � � � 	 � � � � � 	 � � � � 	 � » � � 	 � 	 � � " 	 � � � � � � � � » � 	 ½ � 	 � � � � � " � 
 � � � �� � � � 	 � � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � » 	 � 	 � � 	 � 	 " � � � � � � 	 � � � � � � � �� � � � 	 � 
 	 � � � � � � � � � � 	 � � � � 	 � " 	 ½ � � � 	 � � � � � � � � 
 	 � � � � � � � � 	 �
� µ � ·  ¶ � � � 	 ½ � � � 	 � � � � � � � � � � � � � � � � � " 	 � � � � � � � � » 	 � 
 
 � � 	 " � � � � � � � � � 	� » � � 	 � 	 � � � � � � � � � � � � � � � � � � � � � � " 	 � � � � � � � � � � � � � � � » � � � � 	 � � � � � » 	
 � 	 " � � � 	 " � � 
 � � � � " 	 � � � 	 � � � ¶ " # � � � � � � 	 � 	 " � � � � � � � � � � 	 � � � � � 	» 	 � 	 � � � 	 " � 	 � 	 
 � � � � � · � � � � � � � � � » 	 � � � � � " 	 � 	 " � 	 � � � � � » � 	 � � � 	 ¶ ¾ " #" 	 � � � � � � � � � � � � » 	 � � � � 	 � 	 " � � � � 	 � � � � � 	 » 	 � 	 � � � 	 " � 	 � 	 
 � � � � � 
 � � �" 	 � � � � � � � � � 
 
 � � 	 � � � � � � � 	 � 	 
 � � � � � " � � � � � � � � � � 	 " � � � � 
 � � � 	 "� 	 � 	 
 � � � � �
� � � � � � � � � " 	 � � � � � � � � � � " 	 � 	 � � � � � � � � � � � 	 � » � � 	 � 	 � � � 	 � � � � � » � 	 � 	 � � � � 		 � � � � � � 	 " » � � � � 
 � � � � � � 	 � � � � � » � 	 � 	 � � � � � � � � � � 	 � � � " 
 � � ! 	 � � 	 "� » � � 	 � 	 � � � � � � � � 
 � 	 � � � � � � � � � " � � � � � � � � � 
 � � � � " 	 � " 	 � � � � 	 " � � � " � � � 	 � � �� � � � � � � � � � � � 	 � � � � � » � 	 � 	 � � � � � � � � � � 	 � � � � 
 � � ! 	 � � 	 " � » � � 	 � 	 � � �� � � � � � � � � " 	 � � � � � � � � � � � 	 � 	 � � � � � » � 	 � 	 � � " 	 � 	 � � � � � � � � � � � � � � � 	� » � � 	 � 	 � � � � 	 » � � 	 " � � � � � � � � � � � � � � � 	 
 	 � ô ò î ò � ð õ ò � � ò � ò � õ ï � � �� � � � � � � � � » 	 � 	 � � � 	 " � 	 � 	 
 � � � � � � " � 	 � � � � � � � � � � � � � � � 
 � 	 " � � � 	 " � � � 	 � 	 � � 	� � � � � 	 � 	 " � � � � � � � � � � � 	 � � � � " # � � � � � � � 	 
 � � 
 � � 	 " � � � � 	 � » � � 	 � 	 � �� 	 � � � � 	 � � � 	 � 	 
 � � � � � � » 	 � » 	 � 	 � � � 	 " � 	 � 	 
 � � � 	 � 	 � � � � � � � � � � � � » ! 	 � � � �� � � � � � � � � � � � 	 � � 
 � � � �
 � 	 � � � � � � � � � � � � 	 � � � � � � � � � � � » � � 	 " � � � � 	 
 � » � � � � 	 " � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � 	 ä � " 	 Á ¸ � � ä ¹ � ä � � � 	 � � � � � 	 � � � 	 » � � 	 � � � � � � � � 	 � � � � » 	� " ! � � � 	 " » � � 	 " � � � � 	 � � � � � 	 � 	 � � � � � � � � � � ä � � � � " � � � � 	 � � � � � � � � � 	 »� � � 	 �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 8 / 5 ' 2 6 7 8 8

ä � � � 	 	 � � � � 	 	 � � � � � � � 	 � � � � � � 	 � � � � � � � 	 � 
 � � 
 � � 	 " � � � � 	 � » � � 	 � 	 � �� 	 � � � � 	 � � � 	 � � � � � � � � 	 � � � � � � 	 � � � � � » � 	 � 	 � � � � � � � � � � 	 � � � � � � » 	 � 	 � � � 	 "� 	 � 	 
 � � � � � � � 	 � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � � � � " 	 � 	 " � � » 	 � 	 � � � � � » � 	� � � � � � � � � 
 	 � � 
 	 � � � � 	 � 
 � 	 � � � � � � 	 � � � � � » � 	 � 	 � � � � � � � � � � 	 � � � � � � � 	 �» � � � � 	 � � � � � 	 � 	 � � � � � » � 	 � 	 � � � � � � � � � � 	 
 	 � � 	 � 	 
 � � � � � � � � 
 � � 	 " » � � � 	� � � » 	 � � � » 	 � 	 � � � 	 " � 	 � 	 
 � � � � � � � � � � � » � � � � 	 � �
 � 	 � � � � � � � � � � � � � � � � � � � � 	 � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � � � � � � " 	 � � �� � 	 � � � 
 
 � � 
 � � � � 	 � � " � 	 � 	 � � � � � � � � � � 	 � � � � � � � � � � � � � � � � 	 � � � � 	� » � � 	 � 	 � � � 	 � � � � 	 � � Á � � 
 � 	 � � � � � � � � � 	 � � � � � � � � � � � " » 	 � � � � � " 	 " � �	 � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � 	 � � � � � � �� � � � � � � � " � � � � � � 	 � � " � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � " � � � 
 � � � � � � � � � � � � � �� » � � 	 � 	 � � � � � " � � � � � ¾ � � ¾ � � � � � � � � � � � � � � � � � 	 � � � � � " � � 	 � � � � � 	 � � � 	 " � � � � 	� � � � � � � � � � � � � � � � 	 � � � � 	 � » � � 	 � 	 � � � � � � � " » 	 � � � � � " 	 " � � � � 	 � � � � 	� » � � 	 � 	 � � � � � � � � � � � � � � 	 � � � � � � 	 �ä � � � � � � � � � � � � � � � � � � 	 ½ � � � 	 � 	 � � � � � � � � " 	 � � 	 � � 	 � � � � � � � � 
 � � 	 � � � � � � 	» � � � � 	 � � � � � � � � � � 	 � � � 	 � � � � � 	 � � � 	 � � � � � � 	 � " " � � � � � � � � � � � � � � � � � � � » 	� � � � � " 	 " � � � � 	 � » � � 	 � 	 � � � � � � � � � � � � � � � � � � 	 � � � � � � 	 � � � � � 	 
 � � 
 � � 	 � �" 	 � 	 � � � � � � � � 	 � � � � � » � 	 � 	 � � � ä � � � 	 � � � � � � � � � � � � � � 
 � � ! 	 � � � 	 � � � � 	 � � �� 	 � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � 	 » � � � � 	 � � � � 	 � � � � � � � � 	 � 	 � � � � � � �� � � � � � � � � � � � � � " 	 " � � � � 	 � » � � 	 � 	 � � � � � � � � � � � � � � � � � � 	 � � � � � � 	 � ä � � � � 	� � � " � � � � � � � 	 ½ � � � 	 � � 	 � � � � � � � � � � � � � � � " � � � � � � � � � � � � 
 � � � � 	 " � 	 � � � � � � �� � � � � � � � � 	 
 � � 
 � � 	 " � � � � 	 » � � � � 	 � � � � � " � � � � � � � � 	 � � � � � � � � 	 � 	 � � � � � � �� � � � � � � 	 � � � 	 " � � " � � � � � � � � � � � � � � � � � " 	 " � � � � 	 � � � � � � � � � � � � � � � � 	 � � � � � � 	 �
 � " 	 � 	 � � � � 	 � � 	 � � 	 � � � � � � � � � � � � � » � � � » � 	 � � � � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 �� � � � � � » 	 " 	 � 	 � � � � 	 " � � 	 � � 	 � � � 	 � � � � � � � � " » 	 � 	 � 	 � � � � � � � � � � � � � 	� » � � 	 � 	 � � � 	 � � � � 	 � � 	 � 	 � � � � � � � � � 	 " � · � � 	 Á � � 
 � 	 � � � � � � � 	 
 � � � � � � � �� � 	 � � � � � � � � � � � � � � � � � � " � � � 
 	 � � � � 	 � � � � � � � � � � � � � � � � � � � � � � " " 	 " » 	 � � � � 	 �� � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � » 	 � � � � � � � � � � � � 	 " � � � � � " » 	 � � � � � » � � 	 " � � � � 	� � � � � � � � 	 � » � � 	 � 	 � � �
 � 	 � � � � � � � � 
 � 	 � 	 � � � � � � � � » � � � 
 � � � 	 � � � � � � 	 � � � � � � � 	 » � � � � 	 � � � � � � �� � � � � 	 � 	 " » � 	 � � � 	 � � � � � 	 � � � " � � � � � � " 	 � � � � » 	 " » 	 � � � � � " 	 �  	 � � 	 � � 	 "� � � � 	 � � � � � � � � » 	 � � � � � " 	 " � � � � 	 � � � � � � � � 	 � » � � 	 � 	 � � �
 � 	 � 	 � � � � � » � 	 � 	 � � � � � � � � � � 	 " � � � � � � 	 " � � � � � � � 	 � � � � � � � � � � � � � � � 	 "� � " 	 
 	 � " 	 � � � � � � � � � � 	 	 � � � � � � 	 " � � � � � � � � � � � � � � � � � � � � 	 � � � � 	 � » � � 	 � 	 � �� 	 � � � � 	 � 
 � 	 � 	 � � � � � » � 	 � 	 � � � � � � � � � � 	 � � � � 	 � � Á � � � � � � � � � � � � � �� 	 � � � � � » � � � � � � � " » 	 � 
 	 � � � � � � � � 	 � » � � 	 � 	 � � � � " � � � � � " » 	 � � 	 " � � �� � � 
 � � � � � � 	 
 � � 
 � � 	 � � � � � � ä � � � � � � " � � � » 	 � � � � � � � 	 " � � � � 
 	 � " � � � � � � � �ä � � � 	 	 � � � � � � 	 " � � � � � � � � 	 � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � " 	 � 	 � � � � 	 " � � » 	� 	 � � � � � � � � 	 � 	 � � � � � » � 	 � 	 � � � � � � � � � � 	 � � " � � 	 � � � � 	 � » � � 	 � 	 � � � � � � � � � � �» 	 � 	 � � � � � � � � � � 	 � 	 � � � � � � � � � � � 	 � � 	 � 
 	 � " � � � � � � � � � � 	 � » � � 	 � 	 � � � � � � 	� � Á � � � � � � � � 	 � 	 � � � � � » � 	 � 	 � � � � � � � � � � 	 � � � � 	 � 	 � � � � 	 � � � � � � � � � � " » 	



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 8 g 5 ' 2 6 7 8 8

� � " 	 � � � � � � 	 � 	 � � 	 � � 	 � � 	 � � � � � � 	 � 	 " � � � � � � 
 � � � � » � 	 � � � � � � � � 	 � � � � � � � � 	 "� » � � 	 � 	 � � � � � � � � � � 	 �� � � � � � � � � � � 	 � � » � � 	 � 	 � � � � � � 	 � � � � � � » � � � � 	 � � � � � � � � � " 	 � 	 " � » � � � � 	 � �� � � � � � � � � � 	 � � � � � � � � ã � � � ã � 	 	 � � � 	 	 � � � � � � 	 " � � � ¾ � � � � � � � � 	 � 	 � � � � �� � � � 	 � � � � � � � � � � � � � � � � � � � � � 	 � � � � » 	 � � � � � � � � 	 " � � " � � � 
 � � 	 " � � � � 	� � � � � � � � 	 � # � � � � 	 � � � � � 	 � � � � � ã � 	 	 � � � � � � � � � » 	 � � � � � " 	 � 	 " � �� 	 � 	 � � � � � � � � � � � 	 � 	 � � � � � � � � � � � 	 � � � » � � � � � ¸ � � 	 � � � � � 	 � � � � " # � � � � � � 	� 	 " � � � � � � ¹ � � � 	 � � � � � » � 	 � 	 � � ¸ � � 	 � � � � � � � � 	 � 	 � � 	 ¶ " # " 	 � � � � � � � � ¹ �� � � � " � � � � � � � � � � � � � 	 
 � � ! 	 � � " 	 � � � � � 	 � � � � � 	 	 " 	 " � � � � 
 
 � � � � � 	 � � � � �� 	 � � � � �

 � 	 � � � � � � 	 � � 	 � � 	 � 
 � � � � � � � » 	 � 	 � � � 	 " � 	 � 	 
 � � � � � � 	 � � 	 � � � � 	 � 	 � � » �� 	 � � � � 	 � 	 " � � � � � � � � � 
 � � 
 	 � � � � � � 	 � � � � " � � � ¾ � � � 	 � � � � � 
 � � � � � �» 	 � 	 � � � 	 " � 	 � 	 
 � � � � � � á � � � � � 	 � � � 
 � � � � " 	 � 
 � � � � � � � 	 � � � 	 � � � � � � � � � � � �� � � 
 
 � � � � � � � � � � � 	 
 � � 
 � � 	 " � � � � 	 � » � � 	 � 	 � � » � � � 
 	 � � � � 	 " " 	 � " � � � 	 �ä � � � � 	 � � � � � � � � � � � 	 � � � 	 � � � � � � 	 � 
 � � " � � � » 	 � 	 � � � 	 " � 	 � 	 
 � � � � � 
 
 � � 	� � 	 � » � � 	 � 	 � � � � � 	 � » � � 	 � 	 � � � � � � � � � » 	 � � � � � " 	 � 	 " � 	 � � � � � » � 	 � � � � 	 �� � � � 
 � � 
 	 � � � � � � 	 � � � � " � � � ¾ � � � 	 � � � � � 
 � � � � � � » 	 � 	 � � � 	 " � 	 � 	 
 � � � �� � � � » 	 � � � � 	 � 	 " � · � � � � � 	 � ¾ � � � � 
 � 	 " " � 	 � � � � � � � � � � � � � 	 
 � � 
 	 � � � � � � 	 �� 	 � � � � 	 � � � 	 � · � � � � � ¾ � � � 	 � ¾ � � � � 
 � 	 " " � 	 � � � � � � � � � � � � � 	 � 	 � � 	 � � 	 � � � � �� � � � 	 � � � 	 � � " � � 	 � � � 	 � � 	 � � è � � � � � � 	 � � � 	 �· � � � � � � 	 � » � � 	 � 	 � � � � » 	 � � � � � 	 " � � 
 � � � � � 	 
 � � 
 	 � � � � � � � � � � � � � 	 � � � �
 � � 
 	 � � � � 
 � � � � � � � � � 	 � » � � 	 � 	 � � � � � � » 	 
 � � � 	 " � � � � � � 
 
 � � � � � 	
 � � 
 � � 	 " � » � � 	 � 	 � � � ä � � � 	 � � � 	 � � 
 � � 
 � � 	 " � � � � 	 � » � � 	 � 	 � � � � 
 � � � � � 	
 � � 
 	 � � � � � � � 	 � 
 � � � 	 � � � � � 
 � � 
 	 � � � � � � 	 � � � � � 	 � � � 	 � � � � � » � 	 � � � » 	 � � �� � � 	 � 
 � � � � � � � � � � " 	 � 	 " � Î Ê � � � 	 �� � � � � � � � � » 	 � 	 � � � 	 " � 	 � 	 
 � � � � � � � � � " » 	 � � � 
 � 	 � 	 " 
 � � � � � � � � � � � � � � � � � � �� � 	 " � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � 
 � 	 � 	 � � � � � � � � � 	 
 � � � � � � � � " � � 	 � � � � �� 	 � � � � � » � 	 � 	 � � " 	 � 	 � � � � � � � � � � � � � » 	 � � � � � " 	 " � � � � 	 � � � · � � Â ä � � � � � �
· � � � � � � � � � � 	 � 
 	 � � � � � � � � � � � � � � � 	 � � 	 � � � 	 " � � � � � � 	 � » � � 	 � 	 � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 8 h 5 ' 2 6 7 8 8

� � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � � � � � � � � 	 � � � � � � � � � 	 " � � � � � � � � 	 Â � � � 	 � � � � � ¾� � ¾ � � � � � � � 	 � 	 � � � � " 	 � � 	 � � � � � � � 
 � � � � 
 � � � � � � � " � 	 � � 	 � � � �� � � � � � � � � � � � � � � � � � � � » 	 � � � 	 	 � � 	 � � � � 	 � � � � � � � � � � � � � � � 	 � » � � 	 � 	 � �� 	 � � � � 	 � � � � � � " 	 � � 	 � � � � � ¾ � � ¾ � � � � � 
 � � � � � 	 
 � � 
 	 � � � � ä � � � � � " 	 � 	 � � � � 	 "� � � � � � � � 	 � » � � 	 � 	 � � � � � � � " » 	 � � � � � " 	 � 	 " � � � 
 � � 
 	 � � � 	 � � " ! � � 	 � � � � � � 	� � 	 	 � � � � � " � » � � 	 � 	 � � � � � � 	 Â � � � 	 � � � � � ¾ � � ¾ � � � � � � � � � 	 � � � » � 	 �� � � � � � � � � � � � � � � � � " 	 � � 	 Â � � � 	 � � � � � ¾ � � ¾ � � � � � � » 	 � � 
 � 	 � 	 � � 	 " � � " 	 � � � 	� � � " � � � � � � " 	 � � � � » 	 " » 	 � � � �· � � � 
 � � 
 � � 	 " � » � � 	 � 	 � � � � � � � � � � � � � � � " 	 � � 	 Â � � � 	 � � � � � ¾ � � ¾ � � � � �
 	 � � � � 	 � � 	 � � 	 � 	 � � � � � � » 	 � 	 � � � 	 " � � � � � � � � � 	 � � 	 " 
 � � 
 	 � � � 	 � � �� � � � � � � � � � � " � � � � � � � � � � 	 � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � 
 � 	 � � ½ � � � � � � � � � �� � � � 
 	 � � � � 	 � � 	 � � 	 � 	 � � � � 
 � � � � � � � 	 � » � � 	 � 	 � � � � � � � � � � � 	 
 � � 
 � � 	 � � �� � � 	 � � � � � � 	 � � � � � » � 	 � 	 � � � ä � � � 	 � � � � 	 � » � � 	 � 	 � � � � " 	 � 	 � � � � 	 " � � � � � » 	� 	 � � � � � » � 	 � � � 	 
 � � 
 	 � � � � � � 	 � � � � " � � � � 	 � � 	 
 	 � � � � 	 � � 	 � � 	 � 	 � � » �� � � � � � � � � � � � 	 � � � ! � � � � � � 
 	 � � � � � � � � # 	 � � � � 	 � � � � 	 � » � � 	 � 	 � � � � �� � � � � " 	 � � � � � � � � � � � � 	 ½ � � � 	 � 	 � � � � 	 ½ � 	 � � � � � " � � � � � � � � � � 
 	 � � � � 	 � �	 � � 	 � 	 � � � � � � � � 	 
 � � 
 	 � � � � � � 	 � � � 	 � � � � � 	 � » � � 	 � 	 � � � � " 	 � 	 � � � � 	 "� � � � � » 	 � 	 � � � � � » � 	 � � � � � � � � � � � � � � � � � � � 	 ß � � � � � �  	 � � � � � � � �� � � � � � � � � 	 � � � �� � � · 	 " 	 � � � � � � � � " 	 " 
 � � ! 	 � � � · � ¿ � ¸ � � � � � � � � � � � � � � � � 	 " ¹ � � � � � � � "� � � � � � � � � 	 � 
 � � � � » � 	 � � � � � � � � � � � � � � � � � � 	 � � � � 	 � � � � 	 � � � � 	 � » � � 	 � 	 � �� 	 � � � � 	 � � ä � � � � � � � � 	 � � � � � � � ¾ � � ¾ � � � � � � 	 	 � 	 � � � � 	 ½ � � � 	 � � 	 
 � � 
 	 � � �� � � 	 � � � 
 	 � � � � � � � � � � � 	 � � � � � 	 � � � � 	 � � � � � � � �� " " � � � � � � � � � � � � � � � � 	 � � � � 
 � � 
 	 � � � � � 	 � 	 » � � � � 	 � � � � � � » 	 
 � � � 	 " � � � �� � 
 
 � � � � � 	 
 � � 
 � � 	 " � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � � � � � � � � � " � � � 	 � � � � � � �» 	 � � 	 " � � � � � � � � � � � � � � � � � � � � 
 � � 
 	 � � � � � � 	 � � � � � 	 � � 	 � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � 
 	 � � � � 	 � � � � � � � 	 � � � � 	 	 à
 � � � � � � � � � � � � � � 
 	 � � � � � 	 � � � 	 
 � 	 � 	 � � � � � � 	 � � � � " � � � � � � � � � � � � � 	 � � 	 �� � 	 � � 
 � � 
 	 � � � � � � 
 � � 
 � � 	 � � � � � � � � � � � � � � � � � 	 � � � � 	 � » � � 	 � 	 � �� 	 � � � � 	 � � " � � � � � � 	 � � 	 � � � 	 " � � � á �
 � � � � � � � � � � � � � � 
 	 � � � � � 	 � � � " � 	 
 � 	 � 	 � � � � � � 	 � � � 	 � � 	 � � � 	 � � 
 � � 
 	 � � �� � � � � 
 
 � � 
 � � � � 	 
 � � � � � � � � � � � � � � � � � � � � � 	 
 � � 
 � � 	 � � 
 	 � � � " � �� � � 
 	 � � � � � � � � � � � � � � � � � � 	 
 � � � � � � � 	 � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 �
 � � � � 	 
 � � 	 � � � 	 � � � � � � � � 	 � � � � 	 � 	 � 
 � � � � » � � � � � � � � � 	 � � � 	 � 
 	 � � � � 	
 � � � � � � � � � � 	 � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � 
 � � � � � � � � 
 � 	 � � � � � � " � �
 	 � 
 	 � � � � 	 � � 	 � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � � � � � � � 	 � � � 	 � � � ½ � � � � � � 	 � �� � � � � � 	 � � � 	 � � 	 � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � � � � � � � � � � � � 	 � � � � � � �� � � 	 � � � � 	 � � 	 " 
 � � 
 	 � � � � � � 	 � � � � " � � � � � � � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 6 7 5 ' 2 6 7 8 8


 � � � � � 	 � � � � � � � � 
 � � � � � � � � � � � � � » 	 � 
 	 � � � � 	 � � » � � " 	 � � � � � 	
 � � 
 	 � � � � � � � � � 	 " � � � � � � � � � � � � � � � � �  � � � � ¾ � � ¾ ¿ � � � � � � " 	 � 	 � � � � 	� 
 	 � � � � � � � � " � � � � � � � � � � � � � � � � � � � � � � � � � � � � " 	 � � 	 � � � � � � � � �
 � � � � � � � � à º 
 � 	 � 	 � � � � � � � � � � � � � � � � � � � � � » 	 � » � � " 	 � � � � � � � � � � � � �� � 	 � � � " � � � " � � � � � � � � � 	 � � " » 	 » � � " � � � � 
 � � � � 	 � � � � 	 � � � � � � � � � � � � 	 	 � �� � � � � � � � 	 � 	 	 � � � � � 	 
 � � 
 	 � � � � � � 	 � � ¼
ä � � 	 � � � � � � � � � � � � � � � � � � � � � � � � 	 � 	 � � 	 � � � � � � � � � 	 � � 	 � � � � 	 � � � � 	 » � � � � 	 � � ¸ � � 	 � �� � � � 	 » � � � � 	 � � � � � � � � � � � 	 " � � � � � � 	 ¾ � 	 � � 	 � � � � 	 � � � 	 � � � � � ¹ � � � � � � � � � � 	 � � � �" 	 � � � " 	 � � 	 � � � � 	 » � � � � 	 � � � 
 	 � � � � � � � � 	 � � � � � � 	 � � � � 	 � � � � 	 � � 	 � � � � � 	 � �� � � 
 � � � 	 � � 	 " » � � � 	 » � � � � 	 � � � 
 � � � � � " � � � � 	 � � 	 � � � � � � � � � � � � � � � � " � � "
 � � � � � � 	 � � � � � � � � � � � » 	 
 � � � � " 	 " � � � � � � � � � � � � � � � � � � � » � � � 
 � � � 	 � � � � � � 	� � � � � � � � � 	 � 	 " � � � � � � � � 	 � � � � � 	 � � � � � � � � � � � � 	 � � 	 � � � " 	 � 	 � � � 	 � � � � � 	� � � � � � � � � � � � " � � � � � � �
 � 	 � � � � � � � � � 	 � 
 � � � � � » 	 � � 	 	 � � 	 � 
 � � � � � 	 � » � � � � 	 � � � � � 	 � � � � � � �� � � � � � � " � � 	 � � 	 � � � 	 � 	 � � � � � � � � 	 » � � � � 	 � � � � � � � � � � � � � à � � � � 	 � � � 	 � 	 
 � � � � � � � � 	 � � " 	 � � � � 	 � � � � � � � � � � 	 � " � � 	 � � � � � 	 � � � � � � � � � � �� � � � 	 � � � � � 	 ½ � 	 � � � � � � � � � 	 � � � � � � � � " » 	 � 	 � � � � � � � � � � � 	 � 	 " � � � � 	� 	 � 	 � � � � � 	 � » � � � � 	 � � � � 	 � � 	 � � � � � � � � � � � � � � � 	 � 
 
 � � � � 	 � � " 	 � � � � 	� � � � � � � �· � � � � � 
 � � � � � � � � � � � � 	 � 	 � � � � � » � 	 � � � � � � � � 	 � � � 	 � � � � � � � � 
 � 	 � 	 � � � � �� � � » � � � 
 � � � 	 � � � � � � 	 � � � � � � � � � � � 	 � 	 " » � 	 � � � 	 � � � � � 	 � � � " � � � � � � " 	 � � � � » 	 "� » � � 	 � � � � � � � � » 	 � � � � � " 	 " � � � � 	 � � � � � � � � 	 � » � � 	 � 	 � � �
â � � 	 � 	 � 
 � � 	 � 	 � � � � � � 	 � � � � � � � � � � � � � 	 " � � � µ � ·  ¶ ¶ � � � � � � � � 	� » � � 	 � 	 � � � 	 � � � � 	 � � � � � � � � · 	 " 	 � � � � � � " � � � � � � » 	 � � 	 " � � � � � � � � � � �� � � � � 	 � � � 	 � 	 � � � � � � � � � 	 » 	 � 	 � � � � � � 
 � � 	 � 	 � � � � 
 	 � � � � 	 " � � � � � � � � 	 � � � � 	� � � � � 	 � 	 � 	 � � � � " 	 � � � � � � � � 	 � � 	 � � � � ¾ � 	 � � � � � � 	 � » � � 	 � 	 � � � � � � � � � 	 � � � � � � �� � ½ � � 	 � 	 � 
 � � 	 � 	 � � � ä � � � � � � � � � � � » � � � � � 	 � � � � � � � 
 � � 	 � 	 � � � 	 � 	 � � � �� � � » 	 � � � � " � � � � 	 � � � � � � � � � 	 » � � � 	 � � à� � � 
 à í í � � � � " � � � � � � � � � í � ½ í 	 � � í 
 � � � � � � » í � 
 	 í â � � 	 � 	 � � � � 	 � 	 � � � � � � � �ä � � � � 	 � 
 	 � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � " 	 � � � � � � Â � � � 	 ¾ � � � �� � � " � � � 
 � � � � � ½ � � 	 � 	 � 
 � � 	 � 	 � � � � � 	 " � � 	 � � � � � � � � � � � 	 �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 6 8 5 ' 2 6 7 8 8

� � � � 	 � " � � � � � � � � � � � � � � � � � � � � � � � � � 	 � » 	 � � 	 � 
 � � � � » � 	 � � � � � 	 � � � 	 � � � 	 � �� � � � � � � � � � � � � 	 � � 
 � � � � � � � � � � � � � � � � 	 � » � � 	 � 	 � � � � � � 	 � � 	 � � � " � 
 
 � � � � � � �� � � � � � � � � 	 � 	 
 � � � � � � � � � � � � � � � � � � � � � � 	 � # Â � � # � " 	 � � 	 	 � � � � 	 � � � 	 "� � 	 � " � � " � � 	 � � � � � " 	 � � � � � � � � 	 " 	 Á 
 	 � � 	 � � 	 �ä � � � 	 � � � � � 	 � � � � � 	 Á 
 	 � � 	 � � 	 � 	 ½ � � � � � 	 � � ½ � � � � � � � � � � � � � � � " 	 � 	 � � � � 	 " » �� � 	 � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � 
 � 	 � � � � � �� � � � � � � 	 � � � � � � � � � � � � � » 	 � � � � � 	 " àä � � � · � � " � � 	 � � � � � 	 Á � � � � � � � � � 
· � ¿ � � � � � � 	 � 
 � 	 · � � " � � 	 � � � � � � � " � » � � 	 � 	 � � � � � � � � � � � 
 � � � � � �� � � � 	 
 � � "� � ä � � � � � 	 � � � � � � � � � � � � � 
 � � � � � � � � � � 	 �
· � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � 	 � � � � � � � � 
 � � � 	 � � � 
 � 	� � � � � � � � � " � � � � � � � � � " 	 � � � � » 	 � � � 	 
 � � � 	 � � �ä � � � 	 
 � � ! 	 � � � � 	 Á 	 � 
 � � � � � � � � � � � � � � � " 	 � � µ � ·  ¶ ¶ � ¸ � � 	 � � � � � � � 
 � 
 	ä ä ä 
 � � ! 	 � � � » � � � � � � � � � � 
 � 
 	 ä 
 � � ! 	 � � � � 
 � 
 	 ä ä 
 � � ! 	 � � ¹ � � � � � � � � � � � � � �� � � � 	 � � 
 � � � � � � 	 
 � 	 " � � � 	 " � � " 	 � � µ � ·  ¶ ¶ � � � � 	 � � � � � � � � � � � � » � � 	 � 	 � �� � � 	 � 	 � � � � � � 
 � 	 
 � � ! 	 � � � 
 � � � � � � � � � � 	 
 � � � � � � � 	 � 
 
 � � � � » � 	 " � � � �	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � � � � � � � � 	 
 � � ! 	 � � � � 	 Á 	 � 
 � � � � � � µ � ·  ¶ ¶ � �� � � � � � � � � � � � � � � � � � � 	 � � 
 � � � � � � " 	 � � µ � ·  ¶ ¶ � � � 	 
 � 	 " � � � 	 " � � " � �� � � � 	 � » � � 	 � 	 � � � � � 	 ½ � � � 	 " �ä � � � � � � � � � � � � 	 � � 
 � � � � � � 	 
 � 	 " � � � 	 " � � � � 	 � 	 � � � � � � 	 � » � � 	 � 	 � � � � � � » 	� � � � � " 	 � 	 " � ä � � � � � � � � � � � � � � 	 � � � � � � � � � 	 � � � » � � � � � � � � � � � 	 � » � � 	 � 	 � � � � "� � � � 	 � » � � 	 � 	 � � � � � � � � � � 	 � � � � � � � � � 	 � � � � � � 	 » � � � � 	 � � 	 � � � � � � � � 	 
 � � � 	 "� � � � 	 � � � � 	 � � � " � � 	 
 � � � � � � 
 	 � � � � � � 	 � � � � 	 � " 	 " � � � � 	 » � � � � 	 � � 	 � � � � � � "� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � 
 � 	 � 	 � � 	 " � � � � 	 � � � � 	 � � � " �� 	 
 � � � �
 � 	 � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � " � � � � � � � � � " 	 � � � 	 � � � 	 � » � � 	 � 	 � � � � � � 	� 	 " � � � � � � � � � 	 � � � � � » � 	 � 	 � � � � � � � � � � 	 � � � � " � � � � � � � � � � � � � � � � � � � � 	 » 	 	 �� � � � � � � � 	 " � � " � � � 	 � � � 	 � � 	 � 
 � � � � � � � » 	 � 	 � � � 	 " � 	 � 	 
 � � � � � � � 	 » 	 	 �� � � � 	 � 	 " � 
 � 	 � 	 � � 	 � � � 
 � � � � » � 	 � � � � � � 	 � � � � " 	 � � � � » 	 " » 	 � � � �� } s r u z q � � ä � � � 	 
 � � 
 � � 	 " � » � � 	 � 	 � � � � 
 � 	 " � � � 	 " � � 
 � � � � " 	 � � � 	 � � �� " # � � � � � � 	 � 	 " � � � � � � � � � � � � 	 � � � � � � 	 " � � � � � � � � � � � � � � � � � � � 	 � � � � � �� � 	 � � � � � � � � 	 " � 	 � � � � � » � 	 � 	 � � � � � � � � � � 	 � � � � � � 	 
 � � » � 	 � � 
 � � 
 	 � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 6 6 5 ' 2 6 7 8 8

� � � 	 � � í � 	 � � " 	 � � � � � � " � 	 	 � � � � 	 " 	 � � � � � � � � � � � 	 � � � � 	 � » � � 	 � 	 � � � �" 	 � 	 � � � � 	 " � � » 	 � 	 � � � » � 	 � � " � 	 � � � � � » � 	 � � " � � 	 � 	 � � � 	 � �� 	 � � � � 	 � " 	 " � 
 � 	 � 	 � � � � 	 � " � � � � � � � � 	 
 � � � 	 " � � � � 	 � � � � 	� » � � 	 � 	 � � � 	 � � � � � �  	 
 � � � ¸ � � �  ¹ � � " � 
 
 � � � � » � 	 " � � � �	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � � � 
 � 	 � � � � � � � � � � � � � 	 � 	 � � � � � � á 	 � � � � � "� � � � � » 	 � � � � � " 	 " � � » � � � � � 	 � � �  � � " � � 	 � � � � 
 � � � � � � � � � � � 	" � � � � � � " � � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � � àU © § « Q ® ¬ ­ ¥ « § ­ L Q ¦ « § § ® ± © D © A A ® T ¨ ¯ ¦ § ¥ « Q Y C © ¯ ­ D © ¬ § ¦ ¬ ­ « ¬ Q § ­ ® ¦ ¬ A ® D ¨ ® D © ­ «¬ ® ¦ § « © ² © ­ « T « ¬ ­ T « © § L D « § ¦ ¬ ­ ¥ « ± ® D T ® ± \ © ] ² © D D ¦ « D \ § ] © ­ � � � � � � � � � � Y R ¦ ­ ¥D « § ¨ « A ­ ¦ B « ¯ « ¬ ª ­ ¥ § © ¬ Q © B « D © ª « ¥ « ¦ ª ¥ ­ § ® ± � � � � � � � � � � � � � � � �   � ¡ � � �� � � � � � ¢ � � £ ¤ ¡ � ¢ � � � � ´ C © ¯ A L ¯ © ­ ¦ ® ¬ § ² © § « Q ® ¬ ¨ D « ¯ ¦ T ¦ ¬ © D ° Q « § ¦ ª ¬ Q © ­ ©¦ ¬ Q ¦ A © ­ « ­ ¥ © ­ ­ ¥ « ² © D D ¦ « D \ § ] R ¦ ¯ ¯ D « Q L A « ¬ ® ¦ § « ¯ « B « ¯ § ² ° N ­ ® � � ¤ ¢ ¥ � ¡ �Q U @ ´ _ ± Q L D ¦ ¬ ª ± ¦ ¬ © ¯ Q « § ¦ ª ¬ ­ ¥ « ¨ D ® ¦ « A ­ ¥ © § § L ² § ­ © ¬ ­ ¦ © ¯ ¯ ° A ¥ © ¬ ª « Q Y ¬ ® ¦ § «² © D D ¦ « D § T ¦ ª ¥ ­ ¬ ® ­ ² « ¨ D ® B ¦ Q « Q ´ ¤ ¥ « ± ¦ ¬ © ¯ Q « A ¦ § ¦ ® ¬ D « ª © D Q ¦ ¬ ª ­ ¥ «A ® ¬ § ­ D L A ­ ¦ ® ¬ ® ± ¬ ® ¦ § « ² © D D ¦ « D § R ¦ ¯ ¯ ² « T © Q « © ± ­ « D A ® T ¨ ¯ « ­ ¦ ® ¬ ® ± ­ ¥ « ¨ L ² ¯ ¦ A¦ ¬ B ® ¯ B « T « ¬ ­ ¨ D ® A « § § Q L D ¦ ¬ ª ­ ¥ « ± ¦ ¬ © ¯ ¨ D ® ¦ « A ­ Q « § ¦ ª ¬ ¨ D ® A « § § ´Â � � � � � � � � � � � � � 	 � � � � » 	 
 � � � � " 	 " � � � � � � 	 � � � � ¾ » � � � � 	 � � » � � 	 � 	 � � ´� } s r u z q § � ä � � � � � � � � � � � � 	 � � 
 � � � � � � 	 
 � 	 " � � � 	 " � � " � � 	 
 � � 
 � � 	 "� � � � 	 � » � � 	 � 	 � � � � � � � � 	 � � � » � 	 � � � 	 � � � � � » � 	 � � � � � 	 � » � � 	 � 	 � � � � � � �� 	 � � � � 	 � " 	 " � 
 � � � � � � � � � � � � � � � � 	 
 � � � 	 " � � � � 	 � � �  � � "� 
 
 � � � � » � 	 " � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � � � 
 � 	 
 � � ! 	 � � � 
 � � � � �� � � � 	 � � � � � 	 � � �  � � " � 
 
 � � � � » � 	 " � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � �� � � � � � � � � � � � � � � 	 � � 
 � � � � 	 Á � � � � � � � � � � � � � � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 �� � 	 � 	 � � � » � 	 � � " � 	 � � � � � » � 	 � 
 � 	 � 	 � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � �
 � � � � " 	 " �
 � 	 � � � � � � 	 � � � � � » � 	 � 	 � � " 	 � 	 � � � � � � � � � � � � � � � � " 	 " � � � � 	 � � � · � � Â ä � � �  � � �



% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 6 � 5 ' 2 6 7 8 8


 � � � � 	 � � � � � � " " � 	 � � 	 � � 	 � � � � � � � � � � 	 � » � � 	 � 	 � � � � 	 Á � � � � � � � � � � � 
 � � � � � � � �� � � � � � � � 	 � � � � 
 � � ! 	 � � � 
 � � 
 � � 	 " � � � � � � � � 	 Â � � � 	 � � � � � ¾ � � ¾ � � � � � 
 � � ! 	 � � �
 � � 
 � � 	 " » � � � � � � 	 � � � � � � � � 
 � 
 	 ä ä · 	 " 	 � � � ¾ � � " � � � " � � � " 	 � � µ � ·  ¶ ¶ � � ß � " 	 � � � � � 	 � � Â � � � 	 � � � � � 	 � � � � � � � � � � � 
 � � � � � � � � 
 � � � � � � � � � 	 � � � 	 �¸  
 � � � ¹ � � � � � 	 � � � � � � � � � � � � � � � � 	 � 	 � 
 � � � � » � 	 � � � � 
 � � � � � � � � � 	 � � � � � � � � � � 	� » � � 	 � 	 � � 
 � � ! 	 � � � � � � � 	 � 	 � � � » � � 	 � 	 � � 
 � � 
 � � 	 " � � � � � � � � � � � � � � � � � � � � �� � 	 Â � � � 	 � � � � � ¾ � � ¾ � � � � � � � » 	 � 
 
 � � � 	 " » � � � � � � � � � � � " � � 	 � 	 � � � 	 � � � �� 	 	 � � 	 � � � � � � � � � � � � � 	 ½ � � � 	 � 	 � � � � � " 	 � � � � » 	 " � � � � � � � 	 � � � � � � ä �� " " � � � � � � � µ � ·  ¶ ¶ � � 	 ½ � � � 	 � � � � � 	 � � � � � � � 	 � � � � � � � � � 	 � � � 
 � � � � � � 
 � � 	 � �� 
 � 
 	 ä ä 
 � � � � � � " 	 � 	 � � 
 � 
 � � � � � � � � � � � 	 � � � � 
 � 
 	 ä ä » � � � � 	 � � » � � 	 " � �� � � � � 	 � � � � � � � � � � � � � � � � � á � � 	 
 � � ! 	 � � � � � � � 	 
 � � � � � � � � � � � � � � � � � � � � � � �" � 	 � � � � " � � 	 � � � � � � � � � � � � � � " � � � 	 " » �  
 � � � � � � 
 � 
 	 ä ä 
 � � ! 	 � � � �· � ¿ � � 	 ½ � � � 	 � � � � � 	 � � � � � � � 	 � � � � � � � � � 	 � � � " 	 � 	 � � 
 � � " � � 	 � � 	 	 � � 	
 � � � � � � � � � � � 	 � � � 	 " �  	 � � � � � � � � � � 	 � » � � 	 � 	 � � " � � � � � � 	 " � � � � � � � 	 � � � � �� 
 
 � � 	 � � � � � � � � � � � � � � � � � 	 � � � � 	 � � � 
 � » � 	 � � ä � � " 	 � � � � � � � � � � 	 � � � � � � 	 � � � � � �� � � � 	 � » � � 	 � 	 � � � 
 � � � � � � � � � � � " 	 � � � � � � � � � � » 	 � � � 	 � � � 	 Á � 	 � � � � � � 	 � � �� � � � 	 � » � � 	 � 	 � � � � � � � � � " 	 � 	 " � � � � � � 	 � 	 � � 	 ½ � 	 � � � � � � � � � 	 � � � � � � � � "� � � � 	 � 	 " � � � � 	 � 	 � 	 � � � � � " » 	 » 	 � 	 � � � � � � �

 � 	 " 	 � 	 � � 
 � 	 � � � � " � � 
 � 	 � 	 � � � � � � � � � � 	 � � � � � � � � � � 	 � » � � 	 � 	 � � � � � �� 
 � � � � � � 
 � � � � � � � � " 	 � � µ � ·  ¶ ¶ � � ä � � � � � � � � � � � � � � � � � 	 � � � � � � 
 
 � � 	 �� � � � � � � 	 � � � � � � � » � � 	 � 	 � � 
 � � ! 	 � � � 
 � � 
 � � 	 " � � � � � � � � 	 Â � � � 	 � � � � � ¾ � � ¾ � � �� � 
 � � ! 	 � � � 
 � � 
 � � 	 " » � � � � � � 	 � � � � � � � � 
 � 
 	 ä ä · 	 " 	 � � � ¾ � � " � � � " � � 	 � � � � � � � � � � 	 � » � � 	 � 	 � � 
 � � ! 	 � � � � � � » 	 	 � � � � » � 	 � � � · 	 " 	 � � � 
 � � � � � � 
 � � � � �� � 
 � � ! 	 � � � � � 	 � � � � � � � � 	 " � � 
 � 
 	 ä ä � � " 	 � � � 	 " � � � µ � ·  ¶ ¶ � � � � � � � 
 � 
 	 ä ä
 � � ! 	 � � � � 	 ½ � � � 	 � 
 
 � � � � � � � � � · � ¿ � ¸ � � � � � � � � � � � � � � � � � 	 " ¹ � � � � ¸ � � � ¾
 � � � � � � � � � � � ¹ � � � � 	 � � � 	 � � � 	 � 	 � � � � � � � " � � � � 	 � � � � � � � 	 " � � � 
 � 
 	 ä ä
 � � ! 	 � � � �¿ � 	 � 
 � 
 	 ä ä 
 � � ! 	 � � � � � 	 
 � � 
 � � 	 " � � � · 	 " 	 � � � ¾ � � " � � � � � � � 
 � � � � � � 
 � � � � � �� � 	 � 
 
 � � � � » � 	 
 � � � � � � � � � � � � µ � ·  ¶ ¶ � � � � � 
 
 � � �  
 � � � � � � � � · 	 " 	 � � �� � � " � � � � � 	 � � � � � � � � � � 	 � » � � 	 � 	 � � � � � � � � � � � � � � 	 � 	 ½ � � � 	 � 	 � � � � �� µ � ·  ¶ ¶ � � � " 	 � � � 	 � � � 	 
 � � � � � � � � � � � � � � � � � � 
 � 	 � � � � � � � 	 � � � · 	 " 	 � � � � �� 
 
 � � � 	 " � � � � 	 � » � � 	 � 	 � � 
 � � � � � � � 
 
 � � � � � � � � 
 � 
 	 ä ä 
 � � � � � � � � � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 6 � 5 ' 2 6 7 8 8

" � � � 	 � 	 � � � � � � � � 	 
 � � � � � " 	 � � � � » 	 " � 	 � 	 � � � � � � � � � 	 " » � · � ¿ � � � � � � � 	 ¾» � ¾ � � � 	 » � � � � � � � � � � 	 � � � � 	 � " � � � � � » � � � " � � � � � � � � � � � � � � � �� µ � ·  ¶ ¶ � � � � � " 	 � � � � � 	 � � � 	 � � � � � � � � � � 	 � � � � � � � � � � � � � 
 � 
 	 ä ä 
 � � ! 	 � � � �� � � � � � � " � � � " 	 � � � � � � » � 	 � � � � � � � 	 � � � � � � � 
 � � � � · � � " � � � » 	� � 	 " � � � � � � � � � � � 
 � 
 	 ä ä � � � � 	 » � � � � 	 � � � � � " 	 � � � 	 " » � � � � �� 	 � � � � � � � � � � � � � � � � � � � 	 » � � � � 	 � � � 	 � 	 � � � 
 � � � � � � 
 � � ! 	 � �� 
 
 � � � 	 " » � � � 	 · � ¿ � » 	 � � � 	 � � � 	 � » 	 � � � � � è è � �� � · 	 " 	 � � � � � � " � � � 	 � � � � � � » � 	 � � � 
 � 
 	 ä ä � � � � 	 » � � � � 	 � � � � � � � � � � " �� � � � � 	 � 	 " 	 � 	 � � 
 	 " � � � 	 � 	 � � " 	 � � � » � � � � � � � � � � � � � � � � � � � � » 	 � � � 	� 
 
 � � � � � � � � � 	 � � ½ � � � � � � � � � � � � 	 � � � � � � ¾ � � ¾ � � � � � � � � � �� � � � � � � � � � � � � � � � � 	 	 Á � � � � � � � � � � � � � �µ � · � ¿ � ¸ � � � � � � � � � � � � � � � � � 	 " ¹ � � � � � � � � 
 
 � � � 	 � � � � 	 � » � � 	 � 	 � �� 	 � � � � 	 � � � � � � � � � � � � � � � 	 � 	 � � � � � 	 � � � � 	 � � 	 � 	 
 � 	 � � � � � � �" 	 � 	 � � � � 	 " � � � � � » 	 � 	 � � � » � 	 � � " � 	 � � � � � » � 	 � � � � 
 � 
 	 ä 
 � � ! 	 � � �
� � � � � � � � � � � 	 � � � » � � � � 	 " � � 	 � � � � � � � � � � � � � 	 � � � � � � � 	 � � � � � � � � � � 	 � » � � 	 � 	 � �
 � � 
 � � 	 " � � � � � � � � 	 Â � � � 	 � � � � � ¾ � � ¾ � � � �� � � � � � � � � � 	 � � � � � � � � � 	 » 	 	 � " 	 � 	 � � 
 	 " » 	 � � � 	 � � � � � � � � � � � � � � � � 	� � � � � � � � � » 	 � � � 	 � � � 	 Á 
 � � � � � � � � � � � 	 � � � � � � � � � � 	 � � � � � � � � � � �� � � � " � 	 � � � � � � � � � � 	 � � 	 " � � � � � � � � � � � 	 � � � � 	 � 	 � � " 	 � � � � � � � 	 � � �� Á � � � � � � � � � � � ¾ � � � � � � � � 	 � 	 � 	 � � � � � � � � � � � � � 	 � � � � � � 	 Á � 	 	 " � � 	� 
 
 � � � � » � 	 � � � � 	 � » � � 	 � 	 � � � � � � 	 � � � � � � 
 � » � 	 � �� � � � � � 	 � · � ¿ � ¾ � 
 
 � � � 	 " � � � � 	 � � � 	 � � � » � � � � 	 " � � " � � 
 � 	 � 	 � � 	 " » �� 
 � � � � � � � �  
 � � � � 	 � 
 � � � � » � 	 � � � � 	 � � � � � � � � � � 	 � » � � 	 � 	 � � 
 � � � � � �� � � � » 	 � 	 � �
� � " � � � � � � 	 " � » � � 	 � · � ¿ � � 	 ½ � � � 	 � � � � � 	 � � � � � � � 	 � � � � � � � � � 	 � � �" 	 � 	 � � 
 � � " � � 	 � � 	 	 � � � � � 	 � � � 
 � � � � � � � Þ 	 
 � 
 	 ä ä 
 � � ! 	 � � � � � � � � � � � � � � � �" 	 � 	 � � 
 � 
 � � � � � � � � � � � 	 � � � � � � � " � � � � � � � � � � �  
 � � � � � � � 	 � � � � 	 � � " � � � �� � 	 � � � » � � � � � 	 
 � � 
 � � 	 " � � � � 	 � � � · � ¿ � � � � � 
 
 � � � � � � � � � 
 � � 	 " 
 � 
 	 ä ä
 � � ! 	 � � � � � � � " � � � � � � � 	 � 
 
 � � � 	 " � � � " � � � � � " 	 � � � � � � � 	 � � � � � � 	 � � � � � 	» 	 � � � 	 À � � � � µ � � � � � � � � � � � � � » 	 � � � � � 	 " � � � � 	 · 	 " 	 � � � ¾ � � " � � � " � � � � � 	
 � � � � � � � � � � � � � 	 
 � � � � � � � � � � � 	 � � � � » 	 	 � � 
 
 � � � 	 " » � · � ¿ � � � � � � � � � �� � � � � 	 � � � � � Þ 	 � � 	 
 � � � � � � � � � � � 	 � � � � � 	 � � � � � � � � 	 � � � � � � � � � � 	 Á � 	 	 " �� 	 � � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 6 � 5 ' 2 6 7 8 8

� � � � � � � 	 � 	 � � � � 	 � 	 � � � � � " � � � � � � � � � � � � » 	 
 	 � � � � � 	 " � � � � � � � " � � � 	� � � � � � � " � � � 	 � � � � 	 
 	 � Â � � � � � � � � � � � � � � " � � " 	 � � � � � � � � » 	 � � � " � � � 	 "� � � � � � � � � � � � ¾ � 
 
 � � � 	 " � � " 	 � � �
· � � � � 	 
 � � 
 � � 	 " � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � » 	 � � � � � " 	 � 	 " � 	 � � � » � 	 � � � 	� � � � 	 � » � � 	 � 	 � � � � � � » 	 " 	 � � � � 	 " � � 
 � � � � " 	 � � � � � � � � � � � " # � � �� � � � 	 � 	 " � � � � � � � � � � 
 � � � 	 " � 	 � 	 
 � � � � � 
 � 	 � 	 � � � » � � � � � � � � � 	 � � � � � � � � �� 	 � 	 � � � � � � � � î ï ð ñ ò ó ô ó õ ò ö ò î õ � ò ñ ð � î � � � � 
 � � � � 	 � � � � � 	 � 	 " � � � � � � � � � 		 � � � � � � � 	 " � � � � 	 � � � � » 	 � � � � 	 � 	 " � � � � � � � � 	 � � � � 	 � » � � 	 � 	 � � � � � � � � � � 	 �
ä � � " " � � � � � � � � 	 	 � � � � � � 	 � 	 � � � » � � � � � � � � � 	 � � � � � � 	 
 � � 
 � � 	 " � � � � 	� » � � 	 � 	 � � � � � � » 	 � 	 � � � � � » � 	 � � � 	 � � � � � » � 	 � � � � � � � � � � � � 	 � � � � � � � � � � �
 � � � 	 " � � 	 � � � � » 	 	 � � � » � � � � 	 " � � " � 
 " � � 	 " » � � � 	 � 
 � � � � � � � �  
 � � � � � �	 � � � � 	 � 
 � � � � » � 	 � 	 � � � � � 
 � 	 � 	 � � � � � » � 	 � � � � � � � � � � � � 	 � � � � � � � � � � �
 � � � 	 " � � 	 � � � � » 	 � � � � � � � 	 � � � � � � � � 	 � � � � � � � � 	 � � � � � � � � � � � 
 � � � 	 " � � 	� � 	 " » � � � � � � � � � � � " � � � � » 	 � 
 
 � � � 	 " » � � � � � � � � � �
 � 	 � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � " � � � � � � � � � » ! 	 � � � � � 	 � � � � � � � � � 	 � 
 � » � � �� � " 	 � � � � � � � 	 � � � � � 	 � � 	 � � � � � 	 
 � � ! 	 � � � � � 
 � � � � � � � � � � � � 	 � � 	 � 
 � � � � � � �» 	 � 	 � � � 	 " � 	 � 	 
 � � � � � � � � » 	 	 � � � � � � 	 " � � " " � � � � 	 � � 	 " � 
 � " � � � � � � � 	 � � 	 � �� � 	 � 	 � � � � � � 	 � � � � 	 � 	 " � � � � � � � � � 
 � � 
 	 � � � � � � 	 � � � � " � � � ¾ � � � 	 �� � � � 
 � � � � � � » 	 � 	 � � � 	 " � 	 � 	 
 � � � � � � á � � � � � 	 � � � 
 � � � � " 	 � 
 � � � � � � � 	 � � � 	 �� � � � � � � � � � � � � � 
 
 � � � � � � � � � � � 	 
 � � 
 � � 	 " � � � � 	 � » � � 	 � 	 � � » � � � 
 	 � � � � 	 "" 	 � " � � � 	 �ä � � � � 	 � � � � � � � � � � � 	 � � � 	 � � � � � � 	 � 
 � � " � � � » 	 � 	 � � � 	 " � 	 � 	 
 � � � � � 
 
 � � 	� � 	 � » � � 	 � 	 � � � � � 	 � » � � 	 � 	 � � � � � � � � � » 	 � � � � � " 	 � 	 " � 	 � � � � � » � 	 � � � � 	 �� � � � 
 � � 
 	 � � � � � � 	 � � � � " � � � ¾ � � � 	 � � � � � 
 � � � � � � » 	 � 	 � � � 	 " � 	 � 	 
 � � � �� � � � » 	 � � � � 	 � 	 " � · � � � � � 	 � ¾ � � � � 
 � 	 " " � 	 � � � � � � � � � � � � � 	 
 � � 
 	 � � � � � � 	 �� 	 � � � � 	 � � � 	 � · � � � � � ¾ � � � 	 � ¾ � � � � 
 � 	 " " � 	 � � � � � � � � � � � � � 	 � 	 � � 	 � � 	 � � � � �� � � � 	 � � � 	 � � " � � 	 � � � 	 � � 	 � � è � � � � � � 	 � � � 	 �· � � � � � � 	 � » � � 	 � 	 � � � � » 	 � � � � � 	 " � � 
 � � � � � 	 
 � � 
 	 � � � � � � � � � � � � � 	 � � � �
 � � 
 	 � � � � 
 � � � � � � � � � 	 � » � � 	 � 	 � � � � � � » 	 
 � � � 	 " � � � � � � 
 
 � � � � � 	



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 6 � 5 ' 2 6 7 8 8


 � � 
 � � 	 " � » � � 	 � 	 � � � ä � � � 	 � � � 	 � � 
 � � 
 � � 	 " � � � � 	 � » � � 	 � 	 � � � � 
 � � � � � 	
 � � 
 	 � � � � � � � 	 � 
 � � � 	 � � � � � 
 � � 
 	 � � � � � � 	 � � � � � 	 � � � 	 � � � � � » � 	 � � � » 	 � � �� � � 	 � 
 � � � � � � � � � � " 	 � 	 " � Î Ê � � � 	 �
 � 	 � 	 � � � � � � � � � 	 
 � � � � � � � � " � � 	 � � � � � � 	 � � � � � » � 	 � 	 � � " 	 � 	 � � � � � � � � � � � � �» 	 � � � � � " 	 " � � � � 	 � � �

 � 	 " 	 � � � � � � � � � � 	 � » � � 	 � 	 � � � � � � » 	 � � � � � � � 	 � � � � � � � � 	 � � � " � � � 	 � � "� 	 ½ � � � 	 � 	 � � � � � � � 	 � � � � � � � � Ô Ç Õ Ö Ó Å Ð � Ì Ë Ç Õ Î � Å Î Ø Å Ï � ÿ � � " � � � 	 � � � � � � �» 	 � � � � " � � � � 	 Ñ Ä Ê Ý Ì È Ò � Ì ¨ Ì Ï Ê æ ç Ì Î Ò Ñ Ä Ê È Ì Û Ø Ä Ì Ë � Å Î Ø Å Ï ¸ � � � 
 � 	 � µ � ¹ � ä �� " " � � � � � � � µ � ·  ¶ � � � � � � 	 ½ � � � 	 � � � � � � � � � � � � � � � � � " 	 � � � � � � � � » 	� 
 
 � � 	 " � � � � � � � � � 	 � » � � 	 � 	 � � � � � � � � � � � � � � � � � � � � � � " 	 � � � � � � � � � � � � � � �» � � � � 	 � � � � � 
 � � � � " 	 � � � 	 � � � ¶ " # � � � � � � 	 � 	 " � � � � � � � � � � 	 � � � � � 	» 	 � 	 � � � 	 " � 	 � 	 
 � � � � � 
 � � � " 	 � � � � � � � � � 
 
 � � 	 � � � � � � � 	 � 	 
 � � � � � " � � � � �� � � � � 	 " � � � � 
 � � � 	 " � 	 � 	 
 � � � � �
� � " � � � � � � 	 " � » � � 	 � � " 	 �  	 � � 	 � � 	 " � � � � 	 � � 	 � � � � � � � � � � � � � � � � � � � � � �	 Á � � � � � 	 � 	 � � � � 	 � 	 � � 	 � � � � � � � � � 	 � � 	 � � � � 	 � � � � 	 » � � � � 	 � � ¸ � � 	 � � � � � � 	 » � � � � 	 � �� � � � � � � � � 	 " � � � � � � 	 ¾ � 	 � � 	 � � � � 	 � � � 	 � � � � � ¹ � � � � � � � � � � 	 � � � � " 	 � � � " 	 � � 	� � � � 	 » � � � � 	 � � � 
 	 � � � � � � � � 	 � � � � � � 	 � � � � 	 � � � � 	 � � 	 � � � � � 	 � � � � � 
 � � � 	 � � 	 "» � � � 	 » � � � � 	 � � � 
 � � � � � " � � � � 	 � � 	 � � � � 
 � 
 	 ä ä 
 � � ! 	 � � � � � � � � � � � � � � � � � " � � "
 � � � � � � 	 � � � � � � � � � � � » 	 
 � � � � " 	 " � � � � � � � � � � � � � � � � � � � » � � � 
 � � � 	 � � � � � � 	� � � � � � � � � 	 � 	 " � � � � � � � � 	 � � � � � 	 � � � � � � � � � � � � 	 � � 	 � � � " 	 � 	 � � � 	 � � � � � 	� � � � � � � � � � � � " � � � � � � �
 � 	 � � � � � � � � � 	 � 
 � � � � � » 	 � � 	 	 � � 	 � 
 � � � � � 	 � » � � � � 	 � � � � � 	 � � � � � � �� � � � � � � " � � 	 � � 	 � � � 	 � 	 � � � � � � � � 	 » � � � � 	 � � � � � � � � � � � � � à � � � � 	 � � � 	 � 	 
 � � � � � � � � 	 � � " 	 � � � � 	 � � � � � � � � � � 	 � " � � 	 � � � � � 	 � � � � � � � � � �� 	 � » � � � � 	 � � � � 	 � � 	 � � � � � � � � � � � � � � � 	 � 
 
 � � � � 	 � � " 	 � � � � 	 � � � � � � � �¿ � 	 � 	 � � � � � � � � � � 	 � � � � � » � 	 � 	 � � � � � � � � � � � 
 	 � � 
 	 � � � � 	 � � 	 � � � � � �� � 
 � 	 � 	 � � � � � � � � » � � � 
 � � � 	 � � � � � � 	 � � � � � � � � � � � 	 � 	 " » � 	 � � � 	 � � � � � 	� � � " � � � � � � " 	 � � � � » 	 " � » � � 	 � � � � � � � � » 	 � � � � � " 	 " � � � � 	 � � � � � � � � 	� » � � 	 � 	 � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 6 / 5 ' 2 6 7 8 8


 � 	 � � � � 	 � � � " � � 	 
 � � � � � � � � � � � " � � � � 	 � � � � 
 � 	 � 	 � � � � � � � � � � 	 � � � " � � � "� 	 � � � � � � � � � 	 � � � � � � � � � � � 	 � � � � � � � � � � � " 
 � 	 � 	 � � � � � � � � � " � � � � � 
 
 � � � � � � � � 	� � � � � � � � � � � � � � � » 	 � � � � � � � " � � � 	 � � � � � � � � 	 � � � " � � 	 
 � � � � � � " � � � 	 � � � � 	
 	 � Â �

 � 	 " 	 � � � � � � � � � 	 � � � � � � � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � � " 	 » � � � 	 
 � � ! 	 � �
 � � 
 � � 	 � � � � � � � � " 	 � � � � � � 	 � 	 � � � � � � � � � 	 � 	 � � � � � » � 	 � 	 � � " 	 � 	 � � � � � � � � � � � "� � � � � � � � � � � � � � � 	 � � 	 " " � � � � � � � 	 
 � » � � � � � 
 � � 
 � � � 	 � � � 
 � 	 � � 	 � 
 � � � � � � �» 	 � 	 � � � 	 " � 	 � 	 
 � � � � � � 	 � � � � � " 	 � 	 " � � � 	 � � � � � � � � � � � � " 	 � � � � � � � � � � 	 � � � � 	� » � � 	 � 	 � � � 	 � � � � 	 � � � » 	 
 � � � � " 	 " � · � � � � � � 	 � » � � 	 � 	 � � � � » 	 � � � � � 	 " � �
 � � � � � 	 
 � � 
 	 � � � � � � � � � � � � � 	 � � � � 
 � � 
 	 � � � � 
 � � � � � � � � � 	 � » � � 	 � 	 � � � �� � » 	 
 � � � 	 " � � � � � � 
 
 � � � � � 	 
 � � 
 � � 	 " � » � � 	 � 	 � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 6 g 5 ' 2 6 7 8 8

¤ ¥ ¦ § ¨ © ª « ¦ ¬ ­ « ¬ ­ ¦ ® ¬ © ¯ ¯ ° ¯ « ± ­ ² ¯ © ¬ ³ ´



% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 6 h 5 ' 2 6 7 8 8


 � � � � 	 � � � � � " � � � � � � 	 � � � 	 � � � � � � � � 	 
 � � � � � � � � � � 	 
 � 	 
 � � 	 " � � " � � � � 	 � �� � 	 � � � � 	 � � � � � � � � 
 � � � 	 � � �� � � � 	 Â � � " �  	 
 � � �� � � � 	 � » � � 	 � 	 � � � 	 � � � � � �  	 
 � � �� � � � � � � � � � � � � 	 � � � � � � � � � 	 � � � � � � �· � � � � � � � � � � � � 	 � � � � � � � � � 	 � � � � � � �
# 	 � � � 	 � " � 
 � � � � � � � � 	 � � � · � � Â ä � � �  � � � � µ � ·  ¶ ¶ � � 	 ½ � � � 	 � � � 	� " 	 � � � � � � � � � � � � � � � � � 	 � » � � 	 � 	 � � � � � � � � � 	 � � � » � 	 � � " � 	 � � � � � » � 	 � � " � � á 	 � �� � » 	 � � � � � 
 � � � � 	 " � � � � � � 	 
 � � ! 	 � � � 
 � 	 � � � � 	 � � � " � � 	 
 � � � � � � � 	 � � � � � � �" � � � � 	 � � � � � � � " 	 � � � � � 	 � � � � � � � � � � � � 	 � � 
 � � � � � � � � � � � � � � � � � � 	 � � � » � 	� » � � 	 � 	 � � � � � " � 	 � � � � � » � 	 � � � � � � � � � � � � 	 � � � � � � � � 	 � » � � 	 � 	 � � � 
 � 	 � � � � 	� � � " � � 	 
 � � � � � � � � � � � � � " 	 � " � � � � � � � � � � � 	 � � � � � � � 	 � � � � � � � � � � � 	 � � �� Á � � � � � � � � � " � � 	 � � � � � 	 � � � � � � � � � � 
 � � ! 	 � � � � � 	 � � � � � � 	 � �� Á � � � � � � � � " 	 � 	 � � 
 	 " � � � " � � 	 � � � � � � � � � " 	 � 	 � � 
 � 	 � � � � 
 	 � � � � � 	 " � �� � 	 � � � � � � � � � � 
 � � ! 	 � � � � � 	 � � � � � � 	 � �� Á � � � � � � � � " 
 � 	 " � � � 	 " " 	 � � � � ¾ � 	 � � � � � � � � � � � � � 	 � 	 � 	 � � � � � � � 	 Á � � � � � �� � " 
 	 � � � � � 	 " � � � " � � 	 � � � � � 	 
 � � ! 	 � � � � 	 � � � " 	 � 	 � � � 
 � � ! 	 � �� � � 	 � � � � � � 	 � � � � � � " � � � � � 	 � � ¾ # � � � " � � � 	 � � � � � � 	 �
 � � � � � � � � � � 	 � � 
 � � � � 
 � 	 " � � � 	 " � � � � � � � � � � 	 � � � 
 � � ! 	 � � � � � 	 � � � � � � 	 �� � � � 	 � » � � 	 � 	 � � 	 � � � � � � 	 " � � � � � � " � � � 
 � � 
 � � 	 " � » � � 	 � 	 � � � � � � � � � � �� � " � " � � � � � � � � � � � � � � � � � � � � � � 	 � � � » � � � � � � � " � 	 � � � � � » � 	 � 	 � �� � � � � � � � 	 � �� � � � � � � � � � � � � � � � 	 � � " � 	 � � � � 	 � � � � � � � � � Þ 	 � � 	 � � � � � � � 	 � " � 	 � � 	� � � � � � � � � � � � � � � � 	 � � 
 � � � � �
 � 	 � � � ¾ � � � � � � � � � � � 	 � � � » � � � � � � � � � 	 � � � � 	 � » � � 	 � 	 � � � � � � � " 	 � 	 " � �� " " � 	 � � 	 " » � � � 	 
 � � ! 	 � � 	 � � � � 	 	 � � � � � 	 � � �  ¸ � 	 	 � � � � 	 � » � � 	 � 	 � �� 	 � � � � � �  	 
 � � � » 	 � � � ¹ � � � � ¾ � � � � � � � � � � � 	 � � � » � � � � � � � " 	 � 	 � � � � 	 " » � � 	 " � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � 7 5 ' 2 6 7 8 8

� � � � 	 � � � � � � � � 	 � � 	 � � � � � � � � " � � " � � 
 � � 
 	 � � � � � � 	 � � � � � � 	 � � � � � � � � 	 � � � � 	 �� � " � 	 � � � � � � � 
 � 	 
 	 � Â 
 � � � � " 	 � " 	 � � � � 	 " � � � " � � � 	 � � � � � � 	 � � � " � � 	 
 � � �
 � 	 
 � � � � � � � � � � � � � � � � � 	 " � � � � � � 	 � � � � � � � 	 � � � " � � 	 
 � � � � � � 
 � � � � " 	 " � �� � 	 � � � � � � � � � 	 » � � � 	 � � à � � � 
 à í í � � � � " � � � � � � � � � í � 	 � í � � � � � � � � �

 � 	 � � �  � � � " 	 � � � � � 	 � 
 � � � � » � � � � � � � " � � 
 � 	 
 � � 	 " � � � � � 
 � � 	� � � � � � � � � � � � � � � � � 	 � � � � 	 � � � " � � 	 
 � � � � � � � 	 � � 	 � 	 � � � � 	 � � � � � � � 	 � � � �� � � " � 	 � � � � " " 	 � � � � � � � � � " 	 � � � � � � � � � � � � � � � � � 	 � � � � 
 � 	 � 	 � � � � 	 " � � � � 	 � �» 	 � � � 	 
 � » � � � � 	 � � 	 � � � � � 	 
 � � ! 	 � � � 
 � 	 � � �  � � 
 � 	 
 � � 	 " » � � � 	 
 � � ! 	 � �	 � � � � 	 	 � � � � 	 � � � � 
 � 	 � � � � � � � � 	 � � � � 	 � � � " � � 	 
 � � � � � " 
 � � � � � � 
 � » � � � � � � � �� � � � 	 " � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � 
 � 	 � � �  � � � � � � � � � � " 	 � � � � 	� » � � 	 � 	 � � � � � � � � � � � � � � � � � � 	 � � � � � � 	 � � � � � � � � 	 » 	 	 � 
 � 	 
 � � 	 " � � " � � � � 	 "» � � � 	 
 � � ! 	 � � 	 � � � � 	 	 � » � � 	 " � � � � � 	 ¾ � 
 	 � � � � � � � � " � � � � � � � � � � 
 � 	 � µ � � � � � 	� Ì Ë Ç Õ Î � Ì ¨ Ì Ï Ê æ ç Ì Î Ò Ñ Ä Ê È Ì Û Ø Ä Ì Ë � Å Î Ø Å Ï " 	 � � � � » 	 � � � 	 � 	 
 � � � � � �� 	 ½ � � � 	 � 	 � � � � � � � � 	 � � �  à� � � 
 à í í � � � � " � � � � � � � � � í � ½ í � 
 
 " í 
 " 
 � í � � � 
 © 
 " � í � � � 
 � µ � � 
 " �
 � 	 � � � � � � � � � " � � � � � 	 � � » 	 � � � � � " 	 " � � � � 	 � � �  �� � � � 	 � » � � 	 � 	 � � � 	 � � � � � » � 	 � 	 � � � � � � � � � � 	 � 
 � 	 � 	 � � 	 " � � � � 	 � � � � 	� � � " � � 	 
 � � � �� � � � � � � � � � � 	 � � � » � � � � � � � � � � � 	 � » � � 	 � 	 � � 
 � 	 � 	 � � 	 " � � � � 	 � � � � 	 � � � " �� 	 
 � � � �÷ � � � � � � � � � � " " � � 	 � � � � � � � � � � � � 	 » � � � � 	 � � 	 � � � � � � 	 " �� 
 
 � � � 	 " � � � � 	 � � � � � � 	 � � � � � � � � � � � � � � � � 	 � � � » � 	 � � � � 	 � » � � 	 � 	 � � �� � � ¾ � � � � � � � � � � � 	 � � � » � � � � � � � � � 	 � � � 
 � � 
 � � 	 " � � � � 	 � » � � 	 � 	 � � » � � 	 " � �� � 	 » 	 � � � � � � � � » � 	 " 	 � � � � � � � � � � � � � � � � � � � � � » � 	 �� � � 	 � � � � � � » � � 	 � 	 � � � � � � � � " � � � 	 � � 	 � � � � � � � � � � � � � � 	 � � � � � 	 � � � � 	 � � �� � 	 � � � � � Þ � � " � � � � � � 	 � � � � � � » � � � � � � � � � � 	 � � � � � 	 � � � � " � � � 	 � á � � � �� � � � � � � 	 � � � � � � � � � 	 � � � � � � " � 	 � � � � � � � � � � � � � � �
 � 	 � � �  � � � � � � � � � � " 	 � � � » � 	 � � � � � � � � � � � Þ 	 � á 	 � � � � � � � � � � � � � 	 � � � 	 "� � � � 	 
 � � 
 � � 	 " � � � � 	 � » � � 	 � 	 � � �
 � 	 " � � � � � � � � � � � � 	 � � � " � � � 	 � � 	 � � � � � � � 	 � � �  � � � � � � á 	 � � » 	
 � 	 � � � � � � � � » 	 � � � � 	 � � � � 	 " 	 � � � � 	 " � � � � � � � � � � � � 	 � 	 	 � � 	 � � � � � � � » 	� � � � � � � 	 " � � � � 	 " � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � 
 
 � � 
 � � � � 	 � 
 � 	
 � � 
 � � 	 � � 
 � 	 � 	 � � � � � � � 	 � � � � � � � � � � � � � � � 	 � � �  � � � � � � � � � � � � � � � 	 � � � �� � � � � � 	 � 	 � 	 � � � " � � � 	 � � 	 � � � � � � � � � � � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � 8 5 ' 2 6 7 8 8


 � 	 � � �  
 � 	 � 	 � � � � � 	 � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � " � � � � � » � � 	 " � �� � � � � � � � � � � � " � � � ¾ � � � � � � � � � � � 	 � � � » � � � � � � � � � � � � � � � � � 	 � » � � 	 � 	 � �� � � � � � � � 	 � � � � " � � 	 
 � � ! 	 � � 	 � � � � 	 	 � � � � � � � 	 � » � � 	 � 	 � � � � � � � � � � � � � � � � � �	 � � � � � � 	 � 
 � 	 � � �  " � 	 � � � � 
 � 	 � 	 � � � � 	 � � � � � " 	 � � � � � � � 	 � � � " � � � � � � � 	� » � � 	 � 	 � � �  � � � 	 � � � � 
 � 	 � 	 � � � á 	 � � � � � � � � � � � � � � � » � � 	 � 	 � � � � » 	� � � � � " 	 � 	 " � � � � 	 	 � � � � � � � 	 � � � � � 	 � � 	 � 
 � � � 	 � � � � � � � � » � � 	 " � � � � 	 » 	 � �� � � � � � � � � � � � � � � � � » � 	 � � � � 	 � � � 	 � � 	 
 � � ! 	 � � � � � � » ! 	 � � � � 
 � » � � � � 	 � � 	 � �
 � 	 � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � " � � � � � � " 	 � � � � � 	 " � � � � 	 � � �  � � � �» 	 � � � 	 � � 	 
 � � 
 � � 	 " � � � � 	 � » � � 	 � 	 � � " 	 � � � � � � � � � 	 � � � � � 
 	 � � � � �� � � � � � � � � � � � 	 � 	 � � 	 " " � � � � � � � 	 
 � » � � � � 	 � � 	 � � � � � 	 � � � � � " 	 � � � � 
 � � � 	 � �� � " � � � � 	 � � � � � � � � � � � � " » 	 � � � � � 	 " � 
 � 	 
 � � 
 � � 	 " � � � � 	 � » � � 	 � 	 � �" 	 � � � � � � � � � � � � � " 	 " � � � � 	 � � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � 
 
 � � � � � » �� � � � � � � � � � " · � ¿ � ¸ � � � � � � � � � � � � � � � � � 	 " ¹ � � � 	 � 
 � � � 	 � � � � � 	 � � �  � �� � � � � � » � 	 � � à � � � 
 à í í � � � � " � � � � � � � � � í � ½ í 	 � � í � � � � 	 í �

 � 	 " � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � " � 	 � 
 � � � 	 � � � � � � � 	 � � � � � � � 	" � � � � 	 � � � � � � � � � � � 	 � � � � � � � � â � � 	 � � 	 � 
 � � � 	 � � � � 	 � � 	 
 � � � � � �� 	 � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � 	 � � 
 � � � � � � " � » � � 	 � 	 � � � � � � 	
 � » � � � � 
 � 	 � � � � � � � � � � � � � � � 	 " � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � � � � � � 	 "� � � » � � � � � � � � � � � � 
 � � � � � � � � 	 � " ! � � 	 � � � � � " � � � 	 � � � � � � � � � � � � � � � � � �� � " � 	 � 	 � � � 
 � » � � � � � � � 	 
 � � 
 � � 	 " � » � � 	 � 	 � � � 	 � � � � 	 � �
 � 	 � � � � 	 � � � " � � 	 
 � � � � � " � � 	 � � �  � � � � � » 	 � � � 
 � 	 � 	 " » 	 � � � 	 � � 	 " � � � �	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � " 	 � � � � � � » � 	 � � � 
 � » � � � � 	 � � 	 � � · � � � � 	
 � � 
 � � 	 � � � � � 
 � 	 � � � � � � 	 " � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � 	 � � � � 	 � � � " �� 	 
 � � � � � � � � � � � � " 	 
 � 	 " � � � 	 " � � � � 	 � 	 � 	 � � � � � � 	 " 	 � � � � � 	 � � � � � � � �� � � 	 � � � � � � 	 � � � � � � � " � � � � � 	 � � ¾ # � � � " � � � 	 � � � � � � 	 � ä � � � 
 � � � � � � � � � 	 �� 	 � � � � � 	 � � � � � " � 	 � � � � � � � � � � 	 
 � � 
 � � 	 " � � � � 	 � » � � 	 � 	 � � � � � 	 � 	 � � 
 � � � �� � � � » 	 � � � � � � � Þ 	 " � � � � 	 " � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � � � 
 � 	 � � � � 	� � � " � � 	 
 � � � � � " � � �  � � � � � " » 	 � � " 	 � � � � � � » � 	 � � � 
 � » � � � � � � 
 	 � � � � �" � � � � � � � 	 
 � » � � � � � � � 	 � � 
 	 � � � " �
# 	 � � � 	 � " � 
 � � � � � � � � � � · � � Â ä � � �  � � � � µ � ·  ¶ ¶ � � 	 ½ � � � 	 � � � 	� " 	 � � � � � � � � � � � � � � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � � � � 	 � 	 � � � � � » � 	 � � 	 � � � » � 	 �� � " � � á 	 � � � � » 	 � � � � � 
 � � � � 	 " � � � � � � 	 
 � � ! 	 � � � ä � � " " � � � � � 	 � � � � � � � 	 � � � �" � � � � 	 � � � � � � � � � � � � � � � � " 	 � � � � � � � � � 	 � � 
 � � � � � � � � � � � � � � � � � � 	� » � � 	 � 	 � � � 	 � � � � 	 � � � 	 � 	 � � � » � 	 � � " � 	 � � � � � » � 	 � ä � 
 � � � 	 � 	 � � 	 " � � � �» 	 � 	 � � � 	 " � 	 � 	 
 � � � � ¸ � � � � � " � � � 
 � � 
 	 � � � � � � 	 � � � � " � � � ¾ � � � 	 � � � � � 
 � � � � ¹



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � 6 5 ' 2 6 7 8 8

� � " � � � � � � � � � 	 	 � � � � � � � 	 � � � � � 	 � � 	 � 
 � � � 	 � � � � � � � � � " 	 � 	 " � � � � 	 � � � � 	� » � � 	 � 	 � � " 	 � � � � � � � 
 � 	 � � � � 	 � » � � 	 � 	 � � " 	 � � � � � � � � � � » 	 � 	 
 � � � 	 " � � � � 	� � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � � � � � � � � � � � � � � � � � 	 � 	 � � � � � � � � 	 � � � � 	� » � � 	 � 	 � � � � � � � � � � � � 	 � � � � � � � � � � » 	 
 � � � � " 	 " � � � � 	 
 � � ! 	 � � � � � � � 	 �� � » � � � � � � � � � � " � � � � � � � � � � " 	 � � � � �

 � 	 � 	 � � � � � � � � � � 
 � » � � � � 	 � � 	 � 
 � � � 	 � � � � � � � � 	 � � � � � � � � Á � � � � � � � � � ä �� � � 	 � � � � � � � � � � � � � � � � 
 � � 
 � � 	 � � � � � 	 � » � � 	 � 	 � � � � � � � � � � � 	 � " 	 � � � � � � �	 � � � � 	 � � 	 
 � » � � � � � � � 	 � � � � 	 � » � � 	 � 	 � � " 	 � � � � � � 
 � � � 	 � � � 
 � 	� � � � � � � � � � � � � � � 	 � � � � 	 � � � " � � 	 
 � � � � � " � � 	 � � �  � � � � 	 " � � � » � � � � � � 
 � �� � � � � � 	 � " ! � � 	 � � 
 � � 
 	 � � � � � � 	 � � � � � � � � � � � � � � � � � � � � " � 	 � 	 � � � 
 � » � � �� � � � 	 
 � � 
 � � 	 " � » � � 	 � 	 � � � 	 � � � � 	 � �
� � � � � 	 � � 
 � � � � � � � � � � � � � 
 � � � � � � � � » � � 	 " � � � 
 � 	 � � � � � � � � " 	 � � � � � 
 � 	
 � � ! 	 � � " 	 � � � � � � � � � � � � 	 » 	 � � 	 	 � � � 	 � � � � � � � � � 	 	 � � � � � � � 	 � � � � � 	 � � 	 �
 � � � 	 � � � � " � � 	 � � � � � " 	 � � � � � � � � � � 	 � � � � � 	 " 	 � � � � � � � � � � � � " � � � 	 � � � � � � 	� � 
 � � � � � � � � � 
 � 	 � � � � � � � � " 	 � � � � � � � � 	 	 � � 	 � � � � 	 � 	 � � � � � � � � 	 � » � � 	 � 	 � �� � � � � � � � " 	 � � � � � � � � » 	 	 � � � � � � 	 " � # 	 � � � � 	 � � 	 � � � � 	 � � � � � � � � � � � � � � �» 	 � � � � � � � 	 " � 	 � � � " � � � � � 	 � 	 " 	 � � � � � � � � � 	 � � � � � � � � � " 
 � � � � � � 	 � � � � � 	� � � � 	 � � � � � � � � � � � � � � � � � � 	 
 � � ! 	 � � 	 � � � � 	 	 � 
 	 � � � " � � � � � � " � � � � � 
 � � � �� 
 	 � � � � � � � � � � � � � " 	 � � � � � � 	 " 	 � 	 � � 
 � 	 � � � � á 	 	 
 � � � � � � 	 " � � � � � � � � � � � � �" 	 � � � � � � � � � 	 � � ä � � � 	 
 � � ! 	 � � � � � � � � � 	 " � � � � � � � � � � � � � � " � � � 	 � � � � 	� � � � � � � � � � 
 	 � � � � � � � � 	 � � � » � � � � 	 � � � � 	 » � � � � 	 � " 	 � � � � � � � � » 	 � � " � � � 	 " � �
 � � � � � � � � � � � � � � 	 � 	 � � 	 � � � � 	 � 	 " � � � � � � � � � � � � � � � 	 � � � � � � � � " 	 � � � � �
 � 	 � � � � � � � 	 
 � � � � 	 � � � � 	 � » � � 	 � 	 � � 
 � � � 	 � � � � � � 
 � 	 
 � � 	 � � 	 � � � � � � � � � 	� » � � 	 � 	 � � í � � � � � � � � � � " 	 � � � � � � " � 
 	 � � � � � � � � � � � � � � � � � � " � � � 	 � � � � � � 	� 	 ½ � � � 	 � 	 � � � � � � µ � ·  ¶ ¶ � � � � � � � � � " � � â � � # � � � � 	 � " � � � � � � � � » 	� � � � � " 	 " � � � � 	 � � � � � � � � � � Â 
 	 � � � � � � � � � � � � � � " � � � � � � � 	 � � � 
 � � � � � � � 	� � � � � � � � � �  	 � " � ¾ � � ¾ ÷ � � � " � � � �� µ � ·  ¶ ¶ � � � µ � 	 ½ � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � 	 � � � � � � � � � �� � � � � � � � � 	 " � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � 
 � 	 � � � � � � � � � � � � � � � � � � � � � � � � » 	
 � � � � " 	 " � � � � � � � � � � � 	 � " ½ � � � � 	 � � � � � 	 � � 	 � � � � � " 	 � � � � � � � 	 � � � » � � � � 	 � � �� � � 
 � 	 � 	 �� � � � ¸ � � 	 � � � � � � � � � � � � � � � � � 
 	 � í � ½ � � � � ¹� � 	 � � � 	 � 	 � � � � � � 	 � � � � � � � 	 �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � � 5 ' 2 6 7 8 8

� � � � � � � � ¸ � � � � 	 � � � � � � � � � � � � � � � � � 	 ¹� 	 � � � � � � � � � � � � � � � �� � 	 � � � 	 � � � 	 � � � � � � � � � í � � � � 	 � 	 " � � � � � � � � � 	 
 � � � 	 " » � � � 	 � � " 	 � � � � � 	� � � � 	 � � � � � � � �� � � � � � 	 � � � � ¸ � ¹ 
 � � � 	 � � 	 "� � � 	 � � � � ¸ � ¹ � � 	 "� 	 � � � � 	 � ¸ � » � � � 
 � � � 	 � � 	 � � 	 � � � � 	 � � � � � � � 	 � 	 Á � � � 	 ¹� � � � " � � � � � ¸ � � � � � " � � � � � 	 " � � � � � � � � � � � 	 ¹
 � � ! 	 � � � � 
 	 ¸ 
 � 
 	 ä � 
 � 
 	 ä ä ¹ä � � � � � 	 � � 
 � � � � � � � � � � 	 � » � � 	 � 	 � � � 	 � � � � 	 � � � � � � 	 � � � 	 � � 
 
 � � � � � � � � � 	� � � � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � � � · � ¿ � ¸ � � � � � � � � � � � � � � � � � 	 " ¹ � � � �» 	 � � � � � � � 	 " � � " 	 � 	 � � � � 	 � � 	 � � 	 � � � � � � � 	 � � 	 	 � � � � � � � � � � � � � � 	 �" � � � � 	 � � � � � 	 ½ � � � 	 " �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � � 5 ' 2 6 7 8 8

¤ ¥ ¦ § ¨ © ª « ¦ ¬ ­ « ¬ ­ ¦ ® ¬ © ¯ ¯ ° ¯ « ± ­ ² ¯ © ¬ ³ ´



% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � � 5 ' 2 6 7 8 8

ä � � � " 	 � � � � � � � � � Þ 	 � � � � � 	 � � � � � � � � � � � 	 � � 
 � � � � � � � � � � 	 � � � � � � " 	 � 	 � � 
 	 "� � � " � � " ! � � 	 � � � � 
 � 
 	 ä 
 � � ! 	 � � � � � � � � � � � � � � � 	 ½ � � � 	 " � � " 	 � � µ � ·  ¶ ¶ � � � ¶� � 
 � � � � " 	 � � � � � � � � � � � � � � � � � 	 � � � � � � � � � � � � � � � � � � � � � � � � � � 	 ! � � � � " � � � � � �� � 	 � � � � � � � 
 � � ! 	 � � � � � � � � � 	 " � 
 � � � � � � � � " 	 � � � � � � � � � � � � � � � � � � 	 ¾� � � 
 � � � » � 	 
 � � � � � � � � � � � 	 
 � � � � " � » 	 � � 	 � � � � � � 	 � � � � 	 � � � � � 	 " 	 � � � � ¾ � 	 � �� � � � 	 � 	 � 	 � � � � � � � � � � � " � � � � � � 	 � � � � � � � 	 	 " � 	 � � � � 	 � 	 � � 	 � � � � � � 	 � � � � 	 � �� � 	 � � � � � � � � � 
 � � � 	 � 	 � � � � 	 � 	 � � 	 � � � � � 	 � � � � 	 � 	 � 	 � � º � 
 
 � � � � � ¼ ¸ � � 	 � �� � 	 � � � � � � � " # � � ¹ � � 	 � 
 
 � � � � » � 	 � � � � � � � � " 	 � 	 � � 
 	 " � � � " � � �
 � � 
 	 � � � 	 � � � � � � � � � 	 
 � � ! 	 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � " 	 � � � � �� � 	 " � � � � � � 	 � � 	 � � � 	 Á � 	 � � � � � � � � � � � 	 " � � 
 � » � 	 � � 
 � � � � 
 
 � � � � � � � � » 	� 
 
 � � 
 � � � � 	 � � � � � � � � � � � � � � 	 � 	 
 � � 	 � � � � � � � � � � 	 � � � " � � 	 � � 
 	 � � � � 	 � � � � 	 �» 	 	 � � " 	 � � � � � 	 " �� � � � � � � � � � � � � � � 	 ½ � � � 	 " � � � � � � � � � � � � � � � � � � � � � � � 	 � � � " � � � 	 � � � � » � � � � �� 	 ½ � � � 	 � 	 � � � � � � 
 � 
 	 ä ä 
 � � ! 	 � � � � " 	 � � � � � 	 " � � � µ � ·  ¶ ¶ � � � � ¸ » ¹ �
 � 
 � � � � � � � � � � � � � � 	 � � � 	 � 
 � � � 	 � � � " � � � � � � � � � 	 � � � » " � � � � � � � � � � � � � 	 ½ � � � 	� � 	 " 	 � 	 � � 
 	 � � � 
 � � � � " 	 î ï ð ñ ò ö ð õ ð � ó õ ð ï î � � 	 � 	 � � � � 	 	 Á � 	 	 " � � � � �
 � 	 " � � � 	 " � � 	 Á � 	 	 " � � � � 	 ¾ � � � 
 � � � » � � � � � � � � � " � � " � � " � 
 � 	 " » � � � 	 � � 	 � � � �� � � � 	 � � � " � 	 � 
 � 	 
 � � 	 " � � � � � � � � � � 	 � � � 
 � � ! 	 � � � � � � 	 � � � 	 	 � � � � � � 	 " � �� 	 � � � � � � � ¾ � � � � � 	 � � � � � � � � � � � � � 	 " � � ¾ � � � � � � 	 � 	 � ¸ ÷ ª « ¹ � � � � 	� � � � � � � � � � � � � 	 	 ½ � � � � � 	 � � � 	 � 	 � ¸ � � � ÷ ¹ � · � � � � 	 
 � � 
 � � 	 � � � � � � 
 � � � � �� � � � � µ � ·  ¶ ¶ � � � " � � � � � � � � � � � � � � � � � 	 � 	 � 	 � � � � � � » 	 	 Á 
 � 	 � � 	 " � � � 	 � � �� � � � � � � ¾ � � � � 	 ½ � � � � � 	 � � � � � � " � 	 � 	 � ¸ ÷ ¬ ­ ® � ¯ ¹ �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � � 5 ' 2 6 7 8 8

¤ ¥ ¦ § ¨ © ª « ¦ ¬ ­ « ¬ ­ ¦ ® ¬ © ¯ ¯ ° ¯ « ± ­ ² ¯ © ¬ ³ ´



% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � / 5 ' 2 6 7 8 8

� � " � � � � � � 	 " � � � � � 
 � 	 � � � � � 	 
 � � 
 � � 	 � � � � 	 � � � � � � � � � � � � 
 � 	 � 	 � �� � � � � � � � 
 � � � � � 	 � � � " 
 � � � 	 " � � 	 � � � � � 
 
 � � � � � � µ � ·  ¶ ¶ � � � � � � � � � � � � � � � �
 � � � � � � � 	 	 � � � � � � � 	 � � � � � 	 � � 	 � 
 � � � 	 � � � � � � � 	 � � 
 � � � � � � " 	 � � � â � � � "� � � � � � � � » 	 	 � � � � � � 	 " � 
 � 	 � � � � � � � � � " � � � � � � � � � � � � � � � 	 � � � 	 � � � � � �� � � � 	 � � 
 � � � � � � � � � " » 	 � " " � 	 � � 	 " � � " 	 � � � â � � � " � � � � � � � 
 � � ! 	 � � �� � � � � � � � � � � � � � � � � �
ß � " 	 � � � â � � � " 	 � 	 � � � � � � � � � � � � � » 	 � � " 	 � � � � � � 	 � � 	 � � � 	 
 � � 
 � � 	 "
 � � ! 	 � � � � � � � 	 � � � � � � � � � � � � � � � � � � " � 	 � � 	 	 � � � � � � � 	 � � � � 	 � � 	 � � � ¸ � � 	 � �� � � � � � � � � � � 	 � � � � � � � 	 � � � � � � 
 � � � � ¹ � � � � � � � � � � � � � 	 � � � � � � � 	 � � � � 	 � � 	 � �� � " 	 � � � â � � 	 � 	 � � � � � � � " 	 � � � 	 " � � � � � » � � � � � � � � � � 
 � � 	 � � � � � � � � � » � � � � � � � �� " � 	 � � 	 � � � � � 	 � � � � 	 
 � � � � � � � 	 � � � � � � � 	 � � �
 � 	 � � � � 	 � � 	 � � � � � � � � � � � � � 	 � � � � 	 " » � � 
 � � ! 	 � � � � � � 	 
 � � � � � � � � � � � �� � � � � " 	 � 	 " » � � � � � � � � � � � � � � 	 � � � � � � � 	 � � � � � � � � � � � 	 � � � � � � 	 � � 
 � � � �� � " 	 � � � â � � 
 � 	 � � � 	 � á 	 � � � � � � � � � � � 	 � � " 	 � 	 " � » � � � � � 	 � � � � � 	 � � � � 	� 	 � 	 � �� � � â � � � � � � � � � � � � � � � � � � " 	 � " 	 � � � � 
 � � � � � � � � 	 
 � � � � � � �	 � � � � � � � 	 � � � � � � � " � � � � � � � � � � 	 � � � � � � � � � � � � 	 
 � � ! 	 � � � � � � 	 Á � � � 	 " � � � � 	" � � 	 � � � � � � 	 � � � � � 	 � � 
 � 	 
 � � � � � � � ¸ � � � ¹ � � � 
 � » � � � � 	 " � � � � � � � � � � � �
 � » � � � � 	 " � � � 	 " � � 	 � � � � � � 	 	 � � � � � � � 	 � � � � � � � � � � � � � � � » 	 � � � � Â 	 � � � � �� � � � � � � � � 	 Â � � � 	 � � â � ÿ � � " 	 � � � 	 � � � � � 	 � � � � � � � � � 	 � � � � � � � 	 � � � � � 	 � � � � �� � � � � � � � � � � � � � � � � � � � � 	 � � 	 » � � 	 � � � 	 
 � � � � � � � � � � " � � � � � � » � � � � � � � � 	 � "� � 	 � � � " 	 � 	 � � � � 	 � � � 	 � � 	 � � � � � 
 � � � � � � � � � � � � � � � � � # 	 � � � � 	 � � â �� � � � � 	 � � � � � � 
 � � � � � � � � � � � 	 	 Á � � � � � � � � � " � � � � � � » � � 	 � � � 	 � � � � � � � � �" 	 � 	 � � � � 	 � � � 	 � � � � � � � � � � � 	 � � � � � � 	 � � 
 � � � � � � " 	 � � � â � » � � 	 " � � �� � � 
 � � � � � � � � " 	 � � � � ¾ � 	 � � � � � � ¾ 
 � � ! 	 � � � � � " � � � � � � � � � � 	 	 Á � � � � � �� � � " � � � � � � » � � 	 � � � 	 �
 � 	 � � � � � � � � � � � 	 � � � � � � 	 � � 
 � � � � � � " 	 � � � â � � � " 	 � 	 � � � � 	 " » � � � 	� � � ! 	 � � � 	 � 	 � � 
 � 	 � � 
 	 � � » � � 	 " � � � � 	 
 � � ! 	 � � ¾ � 	 � � � 	 " � � � � 	 � � 	 � � � � � � 	



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � g 5 ' 2 6 7 8 8

� � " � � � 	 � 
 � � ! 	 � � ¾ � 
 	 � � � � � � � � " � � � � � � � � � � � � � � 	 � � � 	 � � � � � � � � 	 � � � � " � �� � 	 " � � � � � 
 � � ! 	 � � � � ä � � � 	 
 � � � � � � � � � � � � " 	 � � � � � � � � � � � � Ë Ø � Ë Ò Å Î Ò Ç Å Ï� � � � 	 � � 	 � � � � � � 	 ¸ " 	 � � � 	 " � � � � 	 � � � � � � � � � � � � � " # � � � � 	 � � 	 » 	 � � 	 	 �	 Á � � � � � � � � " " 	 � � � � ¾ � 	 � � � � � � ¾ 
 � � ! 	 � � � � � " � � � � � � ¹ � � � » 	 	 � � � 	 " � 
 � � � � �" # � � � � 	 � � 	 � � � � � " � � � � 	 � 	 � � � � � � � » 	 � � 	 " � � � � � � 
 � � ! 	 � � � � 
 � 	 � 	 � � � � " » 	� � � 	 � � � 	 � 	 � � � � � � 	 � � 	 � 	 � � � � � � � � " # � � � � " � 
 
 � � � � � � � � � � � � � � � � 	¸ � � � � � � � ½ � � 	 � � � � � � 	 � � � � � � � 	 � � ¹ � � � � 	 � 	 � � � " # � � � � 	 � � 	 � � � � " � � �� 	 � 	 � � � � � � � » 	 " 	 	 � 	 " � � � � � � � � � � � ¸ � � � � � � � » � � 	 � � � � � � � 	 � � � ¹ ä � � �� � 
 � � � � � � � � � � � 	 � � � 	 � � � � � � � µ " # � " � � � 	 � 	 � � 	 � � � 	 � 	 � � � � � � � 	 
 � � � � � �� � � � � � � 	 � � � � � 	 � � � � � � 
 	 � � 	 � � 	 � " � � � 	 � 	 � � 	 � � � � � � 	 � 	 � 	 � �
 � 	 � » � � � � � 	 � � � � � 	 � � � � 	 � 	 � 	 � 
 � 	 " � � � 	 " � � � � � � � á 	 � � � � � � � � �" 	 � 	 � � � � � � � � � � � � � � � � � � 	 � ä � � � � 
 	 � 
 � 	 � � 	 � 
 	 � á � � � � ã ¶ " # � � � � � 	� 
 
 � � Á � � � � 	 � � � � 	 � 	 � 	 � � � � � � � � � � � � � � 
 	 	 � � � � � � � 	 � � 	 � 	 " � � � � �
 � 	 � 	 � � � 	 � � � � � 	 � » � � � � � 	 � � � � � 	 � � � � 	 � 	 � 	 � � � � 	 � � � � � � ã ¶ " # � � � � � � � � �» 	 � � � � � � � � � " 	 � 	 � � � � � � � � � � � � � 	 � � � � 	 � � 
 � � � � � � 	 � � � � � � � � � � � � � � � � � �÷ � � � � � � � � " 	 � 	 � � � � � � � � � � � � � � � � � � 	 � � " 	 � � � â � � � � � � � � 
 � � � � � � � � � � á 	� � � � � � � � � � � � � 	 � 	 � � � � � � � � � 	 � � 
 � � � � � � � � � " � � � � � Â � � � 	 � � â �ÿ � � " 	 � � � 	 � � Â 	 � � � � � � � � ã � ¸ » ¹ �© ¬ ¦ D ® ¬ A ¯ © Q Q « ± ¦ ¬ ¦ ­ ¦ ® ¬ ® ± § ¦ ª ¬ ¦ ± ¦ A © ¬ ­ « ± ± « A ­ ¦ § ¬ ® ­ © ¯ R © ° § ¨ ® § § ¦ ² ¯ « ² « A © L § «­ ¥ « § ¦ ª ¬ ¦ ± ¦ A © ¬ A « ® ± © ¬ © A ­ ¦ B ¦ ­ ° T © ° B © D ° R ¦ ­ ¥ ­ ¥ « § « ­ ­ ¦ ¬ ª ´ c ® D « P © T ¨ ¯ « Y © ¬© A ­ ¦ B ¦ ­ ° R ¥ ¦ A ¥ T © ° ¬ ® ­ ² « § ¦ ª ¬ ¦ ± ¦ A © ¬ ­ ¦ ¬ © ¬ L D ² © ¬ © D « © T © ° ² « § ¦ ª ¬ ¦ ± ¦ A © ¬ ­¦ ¬ © D L D © ¯ © D « © ´
 � 	 " 	 � 	 � � � � � � � � � � � � � â � � � � � � � � � � � � 	 � � 	 � 	 � � � 	 � � � 	 � � � � � � 	 � � � ! 	 � �� 	 � 	 � � 
 � 	 � � 
 	 � � � � � 	 � � � 
 � � ! 	 � � » 	 � � � � 	 � � 	 � 	 � � � � � � 	 � � � �á � � � � 	 " � 	 � » � 	 � » � � � � � 	 � 
 	 � � � � � � � � � � 	 
 � � ! 	 � � � � 	 � � � " � � � � � � 	 » 	 � �
 � � � � � � � � � � � á 	 � � 	 � � � � � � � � � � � 	 " 	 � 	 � � � � � � � � � � 
 � 	 � � â � � � � � � � � � � � � 	" 	 � 	 � � � � � � � � � � � " � � � � � � 	 " � � � � 	 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � � � � � 	 � � � � 	� 	 � � � � � � � � 	 
 � � � � � � � 	 � � �  �ä � � � � � 
 � � � � � � � � � � � � 	 � � � ! 	 � � � 	 � 	 � � 
 � 	 � � 
 	 � � � � á 	 � � � � � � � â �� � � � � � � � � � � 	 " 	 � 	 � � � � � � � � � � � � � 	 � � ¾ " � � � � 	 � � 	 " � � " � � » � � � � � � � � 	 "� � � � 	 � � ß � " 	 � � � â � � � � � � 	 " 	 � 	 � � � � � � � � � � � � � " 	 � � � � � � � � � 	 � � 
 � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � " 	 � 	 � � � � 	 " � � » 	 � 	 � � � » � 	 � � � � » 	� � � � � 
 � � � � 	 " � � � � � � 	 
 � � ! 	 � � � ä � � � � � � � 	 � " � � 	 � � � � � � � � � � � � � � � � " � � 
 
 	 "� � � � � � 	 
 � � ! 	 � � � � � 	 � � â � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � » 	 � 	 � � � � � � � � 	 "� � � 
 � » � � � � 	 � � 	 � � � " � � � � 	 � � � 
 � � � � � � " � � � � � � � " � � � 	 � 	 � � 	 » 	 � � 	 	 �� � â � � � " � µ � ·  ¶ ¶ � í � � � � �
· � � 
 � � ! 	 � � � � � � � · 	 " 	 � � � � � � " � � � � � � 	 � � � � 	 Â � � " �  	 
 � � � � � � � � � 
 � 	 
 � � 	 "� � � 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � � � � � � � " � " " � 	 � � � µ � ·  ¶ ¶ � � � � � � � "



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � h 5 ' 2 6 7 8 8

� � � � � " 
 � 	 � 	 � � � � 	 " � � � � 	 	 " 	 " � � � " " � 	 � � � � â � � � 
 � � � � � � � � � � � � � á � � �� � 	 " 	 � 	 � � � � � � � � � � � � � â � � � � � � � � � � � � 	 � ä � � � � � � � � 	 � � � 	 � � � � � � � � � � � 	 � �� � â � � � � � 	 � � 
 � � � � � � � " " � 	 � � 	 " � � � � � � � � 	 	 � � � � � � � 	 � � � � " � � � � 	 � � �� � 	 Á � 	 
 � � � � � � � � � � � � � � � � � � 	 � � � 	 � 	 � � � � · 	 " 	 � � � � � � " � � � � � � 
 � � ! 	 � �� � " � � � � � � � � � � � � � � � � � � � � � 	 " � 
 � � � � � � � " � � � � � � � � 
 � � ! 	 � � � � � � � � � � � � � � �� � � " 	 " » � � � � � � � � � 	 " � � � Â � � � 	 � � � � � � � � ä � � � � � � � � 	 � � � 	 � � � � 	 Â � � " � 	 
 � � � " � 	 � � � � � " " � 	 � � � µ � ·  ¶ ¶ � � � " � � � � � " � " " � 	 � � � � â � � � � � 	� � 
 � � � � � � � � � � � � � � � 	 � 
 
 � � � � � " 	 � � � � » 	 " � » � � 	 � 
 � � � � � � � � � � � � � � � � 	 � � �� 	 
 � � � 	 " � � � � 	 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � 	 � � �ä � � � � 	 � � � 	 � � � � � � � � � " 	 � 	 � � � 	 � � � � � � â � � 	 � " � � 	 � � � � � � � � � � � � � � �� � � � � � � 	 � � � � # 	 � � � � 	 � � 	 � 	 � " � � 	 � � � � � � � � � � � � � � � � � � � � � �� 	 
 � 	 � 	 � � � � � � 	 � � � 	 � � � � � � � � � 
 
 � � � � � � � " 	 � 	 � � � � � � � � � 	 � � � � � � � � � � � 	 � �� � � � 	 � � 
 � � � � " 	 � � � � » 	 " � » � � 	 � � � � � � � � � � " » 	 � � 	 " � 
 � 	 � 	 � � � » 	� � � � � � � � � � � � 	 � 	 � � 	 � � � � � � � 	 � � � � � � � � � � � � � " " � 	 � � � � â � � � � � 	� � 
 � � � � � � � � 	 	 � � � � � � � 	 � � � � " � � � � 	 � � � � � � � � � � � � � � � � 	 � 	 � � � � � � � "� 	 � � � " � � 
 � � � � 
 
 � � � � � � � � » 	 � � á 	 � � � � � 	 � 	 � � � � � � � � � � � 	 	 � 	 � �» 	 � � 	 	 � � � � � � � � � � � " � � 	 � � � � � � � 	 � � � �
� 
 � � � � � � " � � � 	 � 	 � � 	 » 	 � � 	 	 � � � � � � � " � � â � � � � � � � � � " 	 � � � � � � � 	� � � � � � � � � � � 	 � � � � 
 � � � � � � � � � � " 	 � � � � � 	 " � � � � 	 � � � � � 	 ¾ » � ¾ � 	 � � � � � 	 » � � � � � � � � 	 � � � � 	 	 � � � � � � � 	 � � � � 	 � � 	 � � � � � � � 	 
 � � ! 	 � � � � � � � � 	 � � � � � 	 � � � 	� � � � � " 	 � 	 " � � " 	 � 	 � � � � � � � � � 	 � � 	 � � � 	 
 � � ! 	 � � � � � � � � � 	 � � � � � 	 � � � � � � �� � � � � � � � � � � � � 
 � � � � 
 � � � " 	 � 	 � � � � � � � � � � � � � 	 " 
 � � � � � � � � � � " 	 � 	 � � � � 	 � � 	� � 
 	 � � � � � � " � � � � 	 � � � � » 	 
 � 	 
 � � 	 " � ä � 
 � � ! 	 � � � � 
 � � � � � � � » 	� � � � � � � 	 " � � � 
 � � � � � � � � 	 � � � � � � � 	 � � � � � � � 	 � � � 	 � � ¸ � � ¹ � � � � » 	 
 � 	 
 � � 	 " � ä �� � � � � � � � � � � � � � � � 	 � � � » � 	 � � � 	 � � � � � � � 	 � � � � � � 
 � � � � � � � 	 � 	 � � ¸ � ä Â ¹ � �
 � 	 
 � � 	 " �ß � � � á 	 � � â � � � � � � � � 
 � � � � � � � � � � � 	 � � � � � 	 � � ¾ � � � � � � � � � � ¾ # � � � "� � � 	 � � � � � � 	 � � � � 	 � � � � � 	 Á � � � � � � � � � " � � � � � � � � � � � 	 
 � � 
 � � 	 � � � � � � 	 � � � � �� � 	 
 � � 	 � � � � � � � � � 	 ½ � 	 � � 	 � � � 
 � � ! 	 � � ¾ � 	 � � � 	 " � � � � � 	 � � ä � � � 	 � � � 	 � � � � � � 	 �� � 	 	 � � 	 � � � � � � 	 
 � � ! 	 � � � � " 	 � 	 � � � � 	 " » � � � � 
 � � � � � � � � � 	 � � " 	 � " 	 � � � � ¾� 	 � � � � � � ¾ 
 � � ! 	 � � � � � " � � � � � � � � � � � � 	 � � " 	 � " 	 � � � � ¾ � 	 � � � � ¾ » � � � "� � � " � � � � � � � 
 � 	 � 	 � � 	 � � � 
 	 � � � � � � � � 	 � � � � " � � � � � � � 	 � � � � � � � � � � � � � 	 � 	 � � � �
 � � ! 	 � � ¾ � 	 � � � 	 " � � � � 	 � � 	 � � � � � � 	 � � " 	 � � � � � �  � � � 	 � � � � 	 � 	 � � � � � � �� � � � � � � � � � � � � � 
 � � � � � 	 
 � � � 	 " � � " � � 	 � � � � � � " 	 � 	 " � � � � � � � � � � � 	 
 � � ! 	 � � ¾� 	 � � � 	 " 	 � � 	 � � � � � � � � 	 � � 	 � � � � � 	 � � � " � � 	 � � � � 	 Á � � � " � � � 	 � � � � � � � � � � � 		 � � 	 � � � � � " 	 � 	 � � � � 	 � � 	 � � 	 � � � 	 � � 
 � � � � � � � 	 
 � � ! 	 � � � � � � � � � 	 � �



é ' 1 ) ( , & 0 ) ' ê . ë ' & 4 ì . 0 4 , ( % & ' 0 - ë , & 4 ' 4 ) , 0

% & ' ( ( ) * + , ) - . / 0 ' 1 2 - ) - 3 & , 4 , * , 1 � 7 5 ' 2 6 7 8 8

� � � � � � � � � � � � ¿ � 	 � " � � � � � � � � � � � � � 	 � � 
 � � � � � � " 	 � � � � � � � � ½ � � � � � � 	 � �� � � � � � Ë Ç Õ Î Ç Æ Ç È Å Î Ò Ù Å Û ¨ Ì Ä Ë Ì Ù � � ç Ê Û Ì Ä Å Ò Ì � � 	 � � 	 " �ä � � 	 � 	 � � � � � � � � � � � 	 � � � � � � � � � � � » � � 	 � � " » 	 � � � " � » � � 	 � 	 � � � 	 ½ � � � 	 "� � " 	 � � µ � ·  ¶ ¶ � � � � 	 � � � � � � " » 	 � � � � � " 	 � 	 " � � � 	 ½ � � � 	 " �
� � � � 	 � � 
 � � � � � � " 	 � � � � � � � 	 � � � � 
 	 � � � � � � � � � " � � � � � � 	 " � � � � 	 � � � � 	Â � � " �  	 
 � � � � 
 � 	 � � � � 	 Â � � " �  	 
 � � � � � � � � " � � � � 	 � 	 � � 	 � � � � � � 	 � � � � 	� � " 	 � " 	 � � � � ¾ � 	 � � � � ¾ » � � � " � � � " � � � � � � ¸ � � 	 � � ¾ # � � � " � � � 	 � � � � � � 	 ¹ � · � � �� � � � � � " � � � � 	 � 	 � 	 � � 
 � 	 " � � � 	 " � � � " 	 � � � � ¾ � 	 � � � � � � ¾ 
 � � ! 	 � � � � � " � � � � � � �� � � � � � � � 	 � � 
 � � � � � � � � � � � � � � � � � » 	 � � " 	 �



° ± ² ³ ³ ´ µ ¶ · ´ ¸ ¹ º » ² ¼ ½ ¸ ´ ¸ ¾ ± · ¿ · µ · ¼ º À Á Â ² ½ Ã Ä Á Á



Å ² ¼ ´ ³ · ± » ´ ² Æ ¹ Ç ² ± ¿ È ¹ » ¿ · ³ ° ± ² » ¸ Ç · ± ¿ ² ¿ ´ · »

° ± ² ³ ³ ´ µ ¶ · ´ ¸ ¹ º » ² ¼ ½ ¸ ´ ¸ ¾ ± · ¿ · µ · ¼ º À Ã Â ² ½ Ã Ä Á Á

É Ê Ë Ì Í Î Ï Ð Ë Ñ Ò Ð Ñ Ò Ë Ó Ñ Î Ô Ô Õ Ô Ð Ö Ò × Ô Î Ñ Ø Ù



39834 Federal Register / Vol. 75, No. 133 / Tuesday, July 13, 2010 / Rules and Regulations 

specific noise measurement report and 
vehicle noise emission levels. 

Paperwork Reduction Act 

Under the Paperwork Reduction Act 
of 1995 (PRA) (44 U.S.C. 3501, et seq.), 
Federal agencies must obtain approval 
from the Office of Management and 
Budget (OMB) for each collection of 
information they conduct, sponsor, or 
require through regulations. The FHWA 
determined that this final rule would 
affect a currently approved information 
collection for OMB Control Number 
2125–0622, titled ‘‘Noise Barrier 
Inventory Request.’’ The OMB approved 
this information collection on July 30, 
2008, at a total of 416 burden hours, 
with an expiration date of July 31, 2011. 

Executive Order 13175 (Tribal 
Consultation) 

The FHWA has analyzed this final 
rule under Executive Order 13175, 
dated November 6, 2000, and believes 
that it would not have substantial direct 
effects on one or more Indian tribes; 
would not impose substantial direct 
compliance costs on Indian tribal 
governments; and would not preempt 
tribal law. This rulemaking primarily 
applies to noise prediction on State 
highway projects and would not impose 
any direct compliance requirements on 
Indian tribal governments; nor would it 
have any economic or other impacts on 
the viability of Indian tribes. Therefore, 
a tribal summary impact statement is 
not required. 

Executive Order 13211 (Energy Effects) 

The FHWA has analyzed this final 
rule under Executive Order 13211, 
Actions Concerning Regulations that 
Significantly Affect Energy Supply, 
Distribution or Use. We have 
determined that this final rule would 
not be a significant energy action under 
that order because any action 
contemplated would not be likely to 
have a significant adverse effect on the 
supply, distribution, or use of energy. 
Therefore, the FHWA certifies that a 
Statement of Energy Effects under 
Executive Order 13211 is not required. 

Executive Order 12630 (Taking of 
Private Property) 

The FHWA has analyzed this final 
rule under Executive Order 12630, 
Governmental Actions and Interference 
with Constitutionally Protected Property 
Rights. The FHWA does not anticipate 
that this final rule would affect a taking 
of private property or otherwise have 
taking implications under Executive 
Order 12630. 

Executive Order 12988 (Civil Justice 
Reform) 

This action meets applicable 
standards in sections 3(a) and 3(b)(2) of 
Executive Order 12988, Civil Justice 
Reform, to minimize litigation, 
eliminate ambiguity and reduce burden. 

Executive Order 13045 (Protection of 
Children) 

The FHWA has analyzed this final 
rule under Executive Order 13045, 
Protection of Children from 
Environmental Health Risks and Safety 
Risks. The FHWA certifies that this final 
rule would not cause an environmental 
risk to health or safety that may 
disproportionately affect children. 

Regulation Identification Number 

A regulation identification number 
(RIN) is assigned to each regulatory 
action listed in the Unified Agenda of 
Federal Regulations. The Regulatory 
Information Service Center publishes 
the Unified Agenda in April and 
October of each year. The RIN number 
contained in the heading of this 
document can be used to cross-reference 
this action with the Unified Agenda. 

List of Subjects in 23 CFR Part 772 

Highways and roads, Incorporation by 
reference, Noise control. 

Issued on: June 21, 2010. 

Victor M. Mendez, 

Administrator. 

n In consideration of the foregoing, the 
FHWA revises part 772 of title 23, Code 
of Federal Regulations, to read as 
follows: 

PART 772—PROCEDURES FOR 
ABATEMENT OF HIGHWAY TRAFFIC 
NOISE AND CONSTRUCTION NOISE 

Sec. 
772.1 Purpose. 
772.3 Noise standards. 
772.5 Definitions. 
772.7 Applicability. 
772.9 Traffic noise prediction. 
772.11 Analysis of traffic noise impacts. 
772.13 Analysis of noise abatement. 
772.15 Federal participation. 
772.17 Information for local officials. 
772.19 Construction noise. 
Table 1 to Part 772—Noise Abatement 

Criteria 

Authority: 23 U.S.C. 109(h) and (i); 42 
U.S.C. 4331, 4332; sec. 339(b), Pub. L. 104– 
59, 109 Stat. 568, 605; 49 CFR 1.48(b). 

§ 772.1 Purpose. 

To provide procedures for noise 
studies and noise abatement measures 
to help protect the public’s health, 
welfare and livability, to supply noise 
abatement criteria, and to establish 
requirements for information to be given 

to local officials for use in the planning 
and design of highways approved 
pursuant to title 23 U.S.C. 

§ 772.3 Noise standards. 

The highway traffic noise prediction 
requirements, noise analyses, noise 
abatement criteria, and requirements for 
informing local officials in this 
regulation constitute the noise standards 
mandated by 23 U.S.C. 109(1). All 
highway projects which are developed 
in conformance with this regulation 
shall be deemed to be in accordance 
with the FHWA noise standards. 

§ 772.5 Definitions. 

Benefited Receptor. The recipient of 
an abatement measure that receives a 
noise reduction at or above the 
minimum threshold of 5 dB(A), but not 
to exceed the highway agency’s 
reasonableness design goal. 

Common Noise Environment. A group 
of receptors within the same Activity 
Category in Table 1 that are exposed to 
similar noise sources and levels; traffic 
volumes, traffic mix, and speed; and 
topographic features. Generally, 
common noise environments occur 
between two secondary noise sources, 
such as interchanges, intersections, 
cross-roads. 

Date of Public Knowledge. The date of 
approval of the Categorical Exclusion 
(CE), the Finding of No Significant 
Impact (FONSI), or the Record of 
Decision (ROD), as defined in 23 CFR 
part 771. 

Design Year. The future year used to 
estimate the probable traffic volume for 
which a highway is designed. 

Existing Noise Levels. The worst noise 
hour resulting from the combination of 
natural and mechanical sources and 
human activity usually present in a 
particular area. 

Feasibility. The combination of 
acoustical and engineering factors 
considered in the evaluation of a noise 
abatement measure. 

Impacted Receptor. The recipient that 
has a traffic noise impact. 

L10. The sound level that is exceeded 
10 percent of the time (the 90th 
percentile) for the period under 
consideration, with L10(h) being the 
hourly value of L10. 

Leq. The equivalent steady-state 
sound level which in a stated period of 
time contains the same acoustic energy 
as the time-varying sound level during 
the same time period, with Leq(h) being 
the hourly value of Leq. 

Multifamily Dwelling. A residential 
structure containing more than one 
residence. Each residence in a 
multifamily dwelling shall be counted 
as one receptor when determining 
impacted and benefited receptors. 

VerDate Mar<15>2010 16:12 Jul 12, 2010 Jkt 220001 PO 00000 Frm 00048 Fmt 4700 Sfmt 4700 E:\FR\FM\13JYR1.SGM 13JYR1jle
n

ti
n

i 
o
n
 D

S
K

J
8
S

O
Y

B
1
P

R
O

D
 w

it
h
 R

U
L
E

S



39835 Federal Register / Vol. 75, No. 133 / Tuesday, July 13, 2010 / Rules and Regulations 

Noise Barrier. A physical obstruction 
that is constructed between the highway 
noise source and the noise sensitive 
receptor(s) that lowers the noise level, 
including stand alone noise walls, noise 
berms (earth or other material), and 
combination berm/wall systems. 

Noise Reduction Design Goal. The 
optimum desired dB(A) noise reduction 
determined from calculating the 
difference between future build noise 
levels with abatement, to future build 
noise levels without abatement. The 
noise reduction design goal shall be at 
least 7 dB(A), but not more than 10 
dB(A). 

Permitted. A definite commitment to 
develop land with an approved specific 
design of land use activities as 
evidenced by the issuance of a building 
permit. 

Property Owner. An individual or 
group of individuals that holds a title, 
deed, or other legal documentation of 
ownership of a property or a residence. 

Reasonableness. The combination of 
social, economic, and environmental 
factors considered in the evaluation of 
a noise abatement measure. 

Receptor. A discrete or representative 
location of a noise sensitive area(s), for 
any of the land uses listed in Table 1. 

Residence. A dwelling unit. Either a 
single family residence or each dwelling 
unit in a multifamily dwelling. 

Statement of Likelihood. A statement 
provided in the environmental 
clearance document based on the 
feasibility and reasonableness analysis 
completed at the time the 
environmental document is being 
approved. 

Substantial Construction. The 
granting of a building permit, prior to 
right-of-way acquisition or construction 
approval for the highway. 

Substantial noise increase. One of two 
types of highway traffic noise impacts. 
For a Type I project, an increase in noise 
levels of 5 to 15 dB(A) in the design year 
over the existing noise level. 

Traffic Noise Impacts. Design year 
build condition noise levels that 
approach or exceed the NAC listed in 
Table 1 for the future build condition; 
or design year build condition noise 
levels that create a substantial noise 
increase over existing noise levels. 

Type I Project. (1) The construction of 
a highway on new location; or, 

(2) The physical alteration of an 
existing highway where there is either: 

(i) Substantial Horizontal Alteration. 
A project that halves the distance 
between the traffic noise source and the 
closest receptor between the existing 
condition to the future build condition; 
or, 

(ii) Substantial Vertical Alteration. A 
project that removes shielding therefore 
exposing the line-of-sight between the 
receptor and the traffic noise source. 
This is done by either altering the 
vertical alignment of the highway or by 
altering the topography between the 
highway traffic noise source and the 
receptor; or, 

(3) The addition of a through-traffic 
lane(s). This includes the addition of a 
through-traffic lane that functions as a 
HOV lane, High-Occupancy Toll (HOT) 
lane, bus lane, or truck climbing lane; 
or, 

(4) The addition of an auxiliary lane, 
except for when the auxiliary lane is a 
turn lane; or, 

(5) The addition or relocation of 
interchange lanes or ramps added to a 
quadrant to complete an existing partial 
interchange; or, 

(6) Restriping existing pavement for 
the purpose of adding a through-traffic 
lane or an auxiliary lane; or, 

(7) The addition of a new or 
substantial alteration of a weigh station, 
rest stop, ride-share lot or toll plaza. 

(8) If a project is determined to be a 
Type I project under this definition then 
the entire project area as defined in the 
environmental document is a Type I 
project. 

Type II Project. A Federal or Federal- 
aid highway project for noise abatement 
on an existing highway. For a Type II 
project to be eligible for Federal-aid 
funding, the highway agency must 
develop and implement a Type II 
program in accordance with section 
772.7(e). 

Type III Project. A Federal or Federal- 
aid highway project that does not meet 
the classifications of a Type I or Type 
II project. Type III projects do not 
require a noise analysis. 

§ 772.7 Applicability. 

(a) This regulation applies to all 
Federal or Federal-aid Highway Projects 
authorized under title 23, United States 
Code. Therefore, this regulation applies 
to any highway project or multimodal 
project that: 

(1) Requires FHWA approval 
regardless of funding sources, or 

(2) Is funded with Federal-aid 
highway funds. 

(b) In order to obtain FHWA approval, 
the highway agency shall develop noise 
policies in conformance with this 
regulation and shall apply these policies 
uniformly and consistently statewide. 

(c) This regulation applies to all Type 
I projects unless the regulation 
specifically indicates that a section only 
applies to Type II or Type III projects. 

(d) The development and 
implementation of Type II projects are 

not mandatory requirements of section 
109(i) of title 23, United States Code. 

(e) If a highway agency chooses to 
participate in a Type II program, the 
highway agency shall develop a priority 
system, based on a variety of factors, to 
rank the projects in the program. This 
priority system shall be submitted to 
and approved by FHWA before the 
highway agency is allowed to use 
Federal-aid funds for a project in the 
program. The highway agency shall re- 
analyze the priority system on a regular 
interval, not to exceed 5 years. 

(f) For a Type III project, a highway 
agency is not required to complete a 
noise analysis or consider abatement 
measures. 

§ 772.9 Traffic noise prediction. 

(a) Any analysis required by this 
subpart must use the FHWA Traffic 
Noise Model (TNM), which is described 
in ‘‘FHWA Traffic Noise Model’’ Report 
No. FHWA–PD–96–010, including 
Revision No. 1, dated April 14, 2004, or 
any other model determined by the 
FHWA to be consistent with the 
methodology of the FHWA TNM. These 
publications are incorporated by 
reference in accordance with section 
552(a) of title 5, U.S.C. and part 51 of 
title 1, CFR, and are on file at the 
National Archives and Record 
Administration (NARA). For 
information on the availability of this 
material at NARA, call (202) 741–6030 
or go to http://www.archives.gov/ 
federal_register/ 
code_of_federal_regulations/ 
ibr_locations.html. These documents are 
available for copying and inspection at 
the Federal Highway Administration, 
1200 New Jersey Avenue, SE., 
Washington, DC 20590, as provided in 
part 7 of title 49, CFR. These documents 
are also available on the FHWA’s Traffic 
Noise Model Web site at the following 
URL: http://www.fhwa.dot.gov/ 
environment/noise/index.htm. 

(b) Average pavement type shall be 
used in the FHWA TNM for future noise 
level prediction unless a highway 
agency substantiates the use of a 
different pavement type for approval by 
the FHWA. 

(c) Noise contour lines may be used 
for project alternative screening or for 
land use planning to comply with 
§ 772.17 of this part, but shall not be 
used for determining highway traffic 
noise impacts. 

(d) In predicting noise levels and 
assessing noise impacts, traffic 
characteristics that would yield the 
worst traffic noise impact for the design 
year shall be used. 
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§ 772.11 Analysis of traffic noise impacts. 

(a) The highway agency shall 
determine and analyze expected traffic 
noise impacts. 

(1) For projects on new alignments, 
determine traffic noise impacts by field 
measurements. 

(2) For projects on existing 
alignments, predict existing and design 
year traffic noise impacts. 

(b) In determining traffic noise 
impacts, a highway agency shall give 
primary consideration to exterior areas 
where frequent human use occurs. 

(c) A traffic noise analysis shall be 
completed for: 

(1) Each alternative under detailed 
study; 

(2) Each Activity Category of the NAC 
listed in Table 1 that is present in the 
study area; 

(i) Activity Category A. This activity 
category includes the exterior impact 
criteria for lands on which serenity and 
quiet are of extraordinary significance 
and serve an important public need, and 
where the preservation of those qualities 
is essential for the area to continue to 
serve its intended purpose. Highway 
agencies shall submit justifications to 
the FHWA on a case-by-case basis for 
approval of an Activity Category A 
designation. 

(ii) Activity Category B. This activity 
category includes the exterior impact 
criteria for single-family and 
multifamily residences. 

(iii) Activity Category C. This activity 
category includes the exterior impact 
criteria for a variety of land use 
facilities. Each highway agency shall 
adopt a standard practice for analyzing 
these land use facilities that is 
consistent and uniformly applied 
statewide. 

(iv) Activity Category D. This activity 
category includes the interior impact 
criteria for certain land use facilities 
listed in Activity Category C that may 
have interior uses. A highway agency 
shall conduct an indoor analysis after a 
determination is made that exterior 
abatement measures will not be feasible 
and reasonable. An indoor analysis shall 
only be done after exhausting all 
outdoor analysis options. In situations 
where no exterior activities are to be 
affected by the traffic noise, or where 
the exterior activities are far from or 
physically shielded from the roadway in 
a manner that prevents an impact on 
exterior activities, the highway agency 
shall use Activity Category D as the 
basis of determining noise impacts. 
Each highway agency shall adopt a 
standard practice for analyzing these 
land use facilities that is consistent and 
uniformly applied statewide. 

(v) Activity Category E. This activity 
category includes the exterior impact 
criteria for developed lands that are less 
sensitive to highway noise. Each 
highway agency shall adopt a standard 
practice for analyzing these land use 
facilities that is consistent and 
uniformly applied statewide. 

(vi) Activity Category F. This activity 
category includes developed lands that 
are not sensitive to highway traffic 
noise. There is no impact criteria for the 
land use facilities in this activity 
category and no analysis of noise 
impacts is required. 

(vii) Activity Category G. This activity 
includes undeveloped lands. 

(A) A highway agency shall determine 
if undeveloped land is permitted for 
development. The milestone and its 
associated date for acknowledging when 
undeveloped land is considered 
permitted shall be the date of issuance 
of a building permit by the local 
jurisdiction or by the appropriate 
governing entity. 

(B) If undeveloped land is determined 
to be perrmitted, then the highway 
agency shall assign the land to the 
appropriate Activity Category and 
analyze it in the same manner as 
developed lands in that Activity 
Category. 

(C) If undeveloped land is not 
permitted for development by the date 
of public knowledge, the highway 
agency shall determine noise levels in 
accordance with 772.17(a) and 
document the results in the project’s 
environmental clearance documents and 
noise analysis documents. Federal 
participation in noise abatement 
measures will not be considered for 
lands that are not permitted by the date 
of public knowledge. 

(d) The analysis of traffic noise 
impacts shall include: 

(1) Identification of existing activities, 
developed lands, and undeveloped 
lands, which may be affected by noise 
from the highway; 

(2) For projects on new or existing 
alignments, validate predicted noise 
level through comparison between 
measured and predicted levels; 

(3) Measurement of noise levels. Use 
an ANSI Type I or Type II integrating 
sound level meter; 

(4) Identification of project limits to 
determine all traffic noise impacts for 
the design year for the build alternative. 
For Type II projects, traffic noise 
impacts shall be determined from 
current year conditions; 

(e) Highway agencies shall establish 
an approach level to be used when 
determining a traffic noise impact. The 
approach level shall be at least 1 dB(A) 
less than the Noise Abatement Criteria 

for Activity Categories A to E listed in 
Table 1 to part 772; 

(f) Highway agencies shall define 
substantial noise increase between 5 
dB(A) to 15 dB(A) over existing noise 
levels. The substantial noise increase 
criterion is independent of the absolute 
noise level. 

(g) A highway agency proposing to 
use Federal-aid highway funds for a 
Type II project shall perform a noise 
analysis in accordance with § 772.11 of 
this part in order to provide information 
needed to make the determination 
required by § 772.13(a) of this part. 

§ 772.13 Analysis of noise abatement. 

(a) When traffic noise impacts are 
identified, noise abatement shall be 
considered and evaluated for feasibility 
and reasonableness. The highway 
agency shall determine and analyze 
alternative noise abatement measures to 
abate identified impacts by giving 
weight to the benefits and costs of 
abatement and the overall social, 
economic, and environmental effects by 
using feasible and reasonable noise 
abatement measures for decision- 
making. 

(b) In abating traffic noise impacts, a 
highway agency shall give primary 
consideration to exterior areas where 
frequent human use occurs. 

(c) If a noise impact is identified, a 
highway agency shall consider 
abatement measures. The abatement 
measures listed in § 772.15(c) of this 
part are eligible for Federal funding. 

(1) At a minimum, the highway 
agency shall consider noise abatement 
in the form of a noise barrier. 

(2) If a highway agency chooses to use 
absorptive treatments as a functional 
enhancement, the highway agency shall 
adopt a standard practice for using 
absorptive treatment that is consistent 
and uniformly applied statewide. 

(d) Examination and evaluation of 
feasible and reasonable noise abatement 
measures for reducing the traffic noise 
impacts. Each highway agency, with 
FHWA approval, shall develop 
feasibility and reasonableness factors. 

(1) Feasibility: 
(i) Achievement of at least a 5 dB(A) 

highway traffic noise reduction at 
impacted receptors. The highway 
agency shall define, and receive FHWA 
approval for, the number of receptors 
that must achieve this reduction for the 
noise abatement measure to be 
acoustically feasible and explain the 
basis for this determination; and 

(ii) Determination that it is possible to 
design and construct the noise 
abatement measure. Factors to consider 
are safety, barrier height, topography, 
drainage, utilities, and maintenance of 
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the abatement measure, maintenance 
access to adjacent properties, and access 
to adjacent properties (i.e. arterial 
widening projects). 

(2) Reasonableness: 
(i) Consideration of the viewpoints of 

the property owners and residents of the 
benefited receptors. The highway 
agency shall solicit the viewpoints of all 
of the benefited receptors and obtain 
enough responses to document a 
decision on either desiring or not 
desiring the noise abatement measure. 
The highway agency shall define, and 
receive FHWA approval for, the number 
of receptors that are needed to 
constitute a decision and explain the 
basis for this determination. 

(ii) Cost effectiveness of the highway 
traffic noise abatement measures. Each 
highway agency shall determine, and 
receive FHWA approval for, the 
allowable cost of abatement by 
determining a baseline cost 
reasonableness value. This 
determination may include the actual 
construction cost of noise abatement, 
cost per square foot of abatement, the 
maximum square footage of abatement/ 
benefited receptor and either the cost/ 
benefited receptor or cost/benefited 
receptor/dB(A) reduction. The highway 
agency shall re-analyze the allowable 
cost for abatement on a regular interval, 
not to exceed 5 years. A highway agency 
has the option of justifying, for FHWA 
approval, different cost allowances for a 
particular geographic area(s) within the 
State, however, the highway agancy 
must use the same cost reasonableness/ 
construction cost ratio statewide. 

(iii) Noise reduction design goals for 
highway traffic noise abatement 
measures. When noise abatement 
measure(s) are being considered, a 
highway agency shall achieve a noise 
reduction design goal. The highway 
agency shall define, and receive FHWA 
approval for, the design goal of at least 
7 dB(A) but not more than 10 dB(A), 
and shall define the number of benefited 
receptors that must achieve this design 
goal and explain the basis for this 
determination. 

(iv) The reasonableness factors listed 
in § 772.13(d)(5)(i), (ii) and (iii), must 
collectively be achieved in order for a 
noise abatement measure to be deemed 
reasonable. Failure to achieve 
§ 772.13(d)(5)(i), (ii) or (iii), will result 
in the noise abatement measure being 
deemed not reasonable. 

(v) In addition to the required 
reasonableness factors listed in 
§ 772.13(d)(5)(i), (ii), and (iii), a highway 
agency has the option to also include 
the following reasonableness factors: 
Date of development, length of time 
receivers have been exposed to highway 

traffic noise impacts, exposure to higher 
absolute highway traffic noise levels, 
changes between existing and future 
build conditions, percentage of mixed 
zoning development, and use of noise 
compatible planning concepts by the 
local government. No single optional 
reasonableness factor can be used to 
determine reasonableness. 

(e) Assessment of Benefited 
Receptors. Each highway agency shall 
define the threshold for the noise 
reduction which determines a benefited 
receptor as at or above the 5 dB(A), but 
not to exceed the highway agency’s 
reasonableness design goal. 

(f) Abatement Measure Reporting: 
Each highway agency shall maintain an 
inventory of all constructed noise 
abatement measures. The inventory 
shall include the following parameters: 
type of abatement; cost (overall cost, 
unit cost per/sq. ft.); average height; 
length; area; location (State, county, 
city, route); year of construction; 
average insertion loss/noise reduction as 
reported by the model in the noise 
analysis; NAC category(s) protected; 
material(s) used (precast concrete, berm, 
block, cast in place concrete, brick, 
metal, wood, fiberglass, combination, 
plastic (transparent, opaque, other); 
features (absorptive, reflective, surface 
texture); foundation (ground mounted, 
on structure); project type (Type I, Type 
II, and optional project types such as 
State funded, county funded, tollway/ 
turnpike funded, other, unknown). The 
FHWA will collect this information, in 
accordance with OMB’s Information 
Collection requirements. 

(g) Before adoption of a CE, FONSI, or 
ROD, the highway agency shall identify: 

(1) Noise abatement measures which 
are feasible and reasonable, and which 
are likely to be incorporated in the 
project; and 

(2) Noise impacts for which no noise 
abatement measures are feasible and 
reasonable. 

(3) Documentation of highway traffic 
noise abatement: The environmental 
document shall identify locations where 
noise impacts are predicted to occur, 
where noise abatement is feasible and 
reasonable, and locations with impacts 
that have no feasible or reasonable noise 
abatement alternative. For 
environmental clearance, this analysis 
shall be completed to the extent that 
design information on the alterative(s) 
under study in the environmental 
document is available at the time the 
environmental clearance document is 
completed. A statement of likelihood 
shall be included in the environmental 
document since feasibility and 
reasonableness determinations may 
change due to changes in project design 

after approval of the environmental 
document. The statement of likelihood 
shall include the preliminary location 
and physical description of noise 
abatement measures determined feasible 
and reasonable in the preliminary 
analysis. The statement of likelihood 
shall also indicate that final 
recommendations on the construction of 
an abatement measure(s) is determined 
during the completion of the project’s 
final design and the public involvement 
processes. 

(h) The FHWA will not approve 
project plans and specifications unless 
feasible and reasonable noise abatement 
measures are incorporated into the 
plans and specifications to reduce the 
noise impact on existing activities, 
developed lands, or undeveloped lands 
for which development is permitted. 

(i) For design-build projects, the 
preliminary technical noise study shall 
document all considered and proposed 
noise abatement measures for inclusion 
in the NEPA document. Final design of 
design-build noise abatement measures 
shall be based on the preliminary noise 
abatement design developed in the 
technical noise analysis. Noise 
abatement measures shall be 
considered, developed, and constructed 
in accordance with this standard and in 
conformance with the provisions of 40 
CFR 1506.5(c) and 23 CFR 636.109. 

(j) Third party funding is not allowed 
on a Federal or Federal-aid Type I or 
Type II project if the noise abatement 
measure would require the additional 
funding from the third party to be 
considered feasible and/or reasonable. 
Third party funding is acceptable on a 
Federal or Federal-aid highway Type I 
or Type II project to make functional 
enhancements, such as absorptive 
treatment and access doors or aesthetic 
enhancements, to a noise abatement 
measure already determined feasible 
and reasonable. 

(k) On a Type I or Type II projects, a 
highway agency has the option to cost 
average noise abatement among 
benefited receptors within common 
noise environments if no single 
common noise environment exceeds 
two times the highway agency’s cost 
reasonableness criteria and collectively 
all common noise environments being 
averaged do not exceed the highway 
agency’s cost reasonableness criteria. 

§ 772.15 Federal participation. 

(a) Type I and Type II projects. 
Federal funds may be used for noise 
abatement measures when: 

(1) Traffic noise impacts have been 
identified; and 

(2) Abatement measures have been 
determined to be feasible and 
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reasonable pursuant to § 772.13(d) of 
this chapter. 

(b) For Type II projects. (1) No funds 
made available out of the Highway Trust 
Fund may be used to construct Type II 
noise barriers, as defined by this 
regulation, if such noise barriers were 
not part of a project approved by the 
FHWA before the November 28, 1995. 

(2) Federal funds are available for 
Type II noise barriers along lands that 
were developed or were under 
substantial construction before approval 
of the acquisition of the rights-of-ways 
for, or construction of, the existing 
highway. 

(3) FHWA will not approve noise 
abatement measures for locations where 
such measures were previously 
determined not to be feasible and 
reasonable for a Type I project. 

(c) Noise Abatement Measures. The 
following noise abatement measures 
may be considered for incorporation 
into a Type I or Type II project to reduce 
traffic noise impacts. The costs of such 
measures may be included in Federal- 
aid participating project costs with the 
Federal share being the same as that for 
the system on which the project is 
located. 

(1) Construction of noise barriers, 
including acquisition of property rights, 
either within or outside the highway 
right-of-way. Landscaping is not a viable 
noise abatement measure. 

(2) Traffic management measures 
including, but not limited to, traffic 

control devices and signing for 
prohibition of certain vehicle types, 
time-use restrictions for certain vehicle 
types, modified speed limits, and 
exclusive lane designations. 

(3) Alteration of horizontal and 
vertical alignments. 

(4) Acquisition of real property or 
interests therein (predominantly 
unimproved property) to serve as a 
buffer zone to preempt development 
which would be adversely impacted by 
traffic noise. This measure may be 
included in Type I projects only. 

(5) Noise insulation of Activity 
Category D land use facilities listed in 
Table 1. Post-installation maintenance 
and operational costs for noise 
insulation are not eligible for Federal- 
aid funding. 

§ 772.17 Information for local officials. 

(a) To minimize future traffic noise 
impacts on currently undeveloped lands 
of Type I projects, a highway agency 
shall inform local officials within whose 
jurisdiction the highway project is 
located of: 

(1) Noise compatible planning 
concepts; 

(2) The best estimation of the future 
design year noise levels at various 
distances from the edge of the nearest 
travel lane of the highway improvement 
where the future noise levels meet the 
highway agency’s definition of 
‘‘approach’’ for undeveloped lands or 
properties within the project limits. At 

a minimum, identify the distance to the 
exterior noise abatement criteria in 
Table 1; 

(3) Non-eligibility for Federal-aid 
participation for a Type II project as 
described in § 772.15(b). 

(b) If a highway agency chooses to 
participate in a Type II noise program or 
to use the date of development as one 
of the factors in determining the 
reasonableness of a Type I noise 
abatement measure, the highway agency 
shall have a statewide outreach program 
to inform local officials and the public 
of the items in § 772.17(a)(1) through 
(3). 

§ 772.19 Construction noise. 

For all Type I and II projects, a 
highway agency shall: 

(a) Identify land uses or activities that 
may be affected by noise from 
construction of the project. The 
identification is to be performed during 
the project development studies. 

(b) Determine the measures that are 
needed in the plans and specifications 
to minimize or eliminate adverse 
construction noise impacts to the 
community. This determination shall 
include a weighing of the benefits 
achieved and the overall adverse social, 
economic, and environmental effects 
and costs of the abatement measures. 

(c) Incorporate the needed abatement 
measures in the plans and 
specifications. 

TABLE 1 TO PART 772—NOISE ABATEMENT CRITERIA 

[Hourly A–Weighted Sound Level_decibels (dB(A)) 1] 

Activity 
category 

Activity Leq(h) 
Criteria 2 
L10(h) 

Evaluation 
location 

Activity description 

A .................. 57 60 Exterior ........ Lands on which serenity and quiet are of extraordinary significance and serve 
an important public need and where the preservation of those qualities is 
essential if the area is to continue to serve its intended purpose. 

B 3 ................ 67 70 Exterior ........ Residential. 
C 3 ................ 67 70 Exterior ........ Active sport areas, amphitheaters, auditoriums, campgrounds, cemeteries, day 

care centers, hospitals, libraries, medical facilities, parks, picnic areas, 
places of worship, playgrounds, public meeting rooms, public or nonprofit in-
stitutional structures, radio studios, recording studios, recreation areas, Sec-
tion 4(f) sites, schools, television studios, trails, and trail crossings. 

D .................. 52 55 Interior ......... Auditoriums, day care centers, hospitals, libraries, medical facilities, places of 
worship, public meeting rooms, public or nonprofit institutional structures, 
radio studios, recording studios, schools, and television studios. 

E 3 ................ 72 75 Exterior ........ Hotels, motels, offices, restaurants/bars, and other developed lands, prop-
erties or activities not included in A–D or F. 

F .................. ........................ ........................ ..................... Agriculture, airports, bus yards, emergency services, industrial, logging, main-
tenance facilities, manufacturing, mining, rail yards, retail facilities, ship-
yards, utilities (water resources, water treatment, electrical), and 
warehousing. 

G .................. ........................ ........................ ..................... Undeveloped lands that are not permitted. 

1 Either Leq(h) or L10(h) (but not both) may be used on a project. 
2 The Leq(h) and L10(h) Activity Criteria values are for impact determination only, and are not design standards for noise abatement measures. 
3 Includes undeveloped lands permitted for this activity category. 
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Las Pilitas Resources LLC 

September 20, 2010 

Dear Mr. Oliveira, 

In response to your request, this letter sets forth the basis for the inapplicability of the 

County's recycling ordinance to the Las Pilitas Quarry project, and requests that the County 

formally determine that a waiver or modification of that standard is appropriate pursuant to 

County Code § 22.30.020(0). 

The proposed Las Pilitas Quarry project is on a site zoned Rural Lands (RL) with an 

extractive overlay, meaning it is zoned for mining. The area has also been designated as 

MRZ-2, meaning it contains knovm mineral resources, by the State pursuant to Public 

Resources Code § 2761. The proposed project includes a concrete and asphalt recycling 

component, which would utilize the same equipment as the quarrying operation. The 

recycling operation would accept discarded concrete and asphalt from off-site projects and 

would process the material into recycled aggregate for sale to their consumer market. 

County Code§ 22.30.380, "Recycling and Scrap," states that recycling facilities are allowable 

in the RL category only when in conjunction with an approved waste disposal site, i.e. a 

landfill or dump. This standard is not applicable to the Las Pilitas Quarry recycling operation. 

for the following reasons. 

Recycled asphalt and concrete is more aptly termed "recycled aggregate. " According to the 

State of California, recycled aggregate "is produced by crushing concrete, and sometimes 

asphalt, to reclaim the aggregate. Recycled aggregate can be used for many purposes. The 

primary market is road base." (See '.n\."'.Y. calrecvcle.ca.gov. condemo·aggregate default.hrn:~) 

Locating recycled aggregate facilities on quarry sites consolidates and reduces truck trips 

when compared to the alternative of a standalone recycling operation on commercial or 

industrial lands, thereby reducing vehicle miles traveled (VMT), greenhouse gas emissions, 

and fossil fuel consumption, the goals of AB 32. For instance, when a quarry and an 

aggregate recycling facility are located on the same site, one t.ruck could deliver a load of 

asphalt concrete or Portland cement concrete for recycling, and leave with a load of 

replacement road base aggregate (either recycled or new). 

Recycled aggregate consists primarily of many of the materials that would be extracted 

anyway as part of the quarrying operation, and once crushed and recycled, would be sold to 



the same market of purchasers for many of the same uses. The equipment used to process 

and crush the recyclables would be the same as the equipment used to process the rock 

extracted on-site. 

County Code § 22.30.380 envisions only certain types of recycling facilities, and at the time 

of its drafting, specialized recycling of concrete and asphalt into aggregate likely was not 

contemplated. While it makes sense to exclude a general recycling/scrap operation from 

rural lands unless associated with a waste disposal site, the same rationale does not apply to a 

recycled aggregate operation which would be associated with aggregate extraction and sales 

in an area zoned for such activities (EX or EX-1 and MRZ-2). This exact point was observed 

by the County Board of Supervisors in their findings for a nearby recycled aggregate facility 

in 1991 (CUP 09000380, granted July 11, 1991 via Resolution 91-60.)1 

Further support for this notion can be ascertained by looking at the definitions of "Recycling 

and Scrap" and "Recycling Facility" in the County Code. County Code § 22.80.030.5(12) 

states "Recycling and Scrap (land use) means establishments primarily engaged in 

assembling, breaking up, sorting temporary storage and distribution of recyclable or reusable 

scrap and waste materials, including auto WTeckers engaged in dismantling automobiles for 

scrap." (Emphasis added.) The Las Pilitas Quarry would not be primarily engaged in 

recycling activities. A ''Recycling Facility" is defined as an area greater than three hundred 

square feet, used for outdoor storage, sorting handling, processing, dismantling, wrecking, 

keeping or sale of inoperative, discarded, wrecked, or abandoned appliances, vehicles, boats, 

building materials, machinery, equipment, or parts thereo( including but not limited to 

scrap materials, wood, lumber, plastic, fiber, or other tangible materials that cannot, without 

1 Specifically, the B>oard found: 
"The proposed project or use is consistent with the San Luis Obispo County Gen.eral Plan because a recycle 
operation is allowed within the rural lands category with development plan approval and with a modification of 
the standard requiring location of the recycle operation ne:<t to a waste disposal site, which is required by the 
Land Use Ordinance Section 22.08.097(a) - Recycling and Scrap." (Finding A.) 

'The establishment of the proposed recycle plant in the Rural Lands category, on a site that is not in 
conjunction with an approved waste disposal site, is justified because the adjacent land uses are under the same 
ownership and will not be negatively affected by the recycle plant, said uses being ranchland, a roc..lc quarry, 
and an asphalt batcn plant, and because the recycled materials w·ill be taken by buyers who will :remove the 
materials off site. In addition, the requirement for the waste disposal site assumed that the recycling involved 
material more likely ro go into a sanitary landfill such as old appliances, debris, and scrap. This project involves 
mosdy old concrete and asphalt." (Finding G.) 



further reconditioning, be used for their original purposes. Includes both wrecking yards for 

vehicles and recycling centers handling materials such as glass, paper and aluminum." 

(County Code§ 22.80.030.S(13).) Recycled aggregate is not mentioned, and the examples 

listed indicate that a quarry involved in recycling materials that were formed from aggregate 

back into aggregate, for sale alongside the newly extracted materials, was not envisioned by 

this definition. 

For all of these reasons, the standard set forth in County Code§ 22.30.380 is unnecessary, 

ineffective , or inapplicable to the proposed Las Pilitas ~arry, and a waiver or modification 

is supported under County Code§ 22.30.020(D). 

Sincerely, 

Ken Johnston 

Project Manager 

Las Pilitas Resources LLC 

P.O. Box875 

Sanca Margarita, CA 93453 

PH·BOS-610-7186 
Ken@laspilitasresources.com 
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I have the following concerns regarding the Las Pilitas Quarry proposal:
-        Air Quality: The assumptions made regarding the expected impact to the air 
quality are not clear and thus raise concerns about the actual impact vs. the theoretical 
impact. Additionally, the provisions that would allow the increase of activity to go from 
operations supporting the average 250+ trips a day to 800 trips per day further raise 
speculation that sufficient investigation and estimation was performed. This is on top of 
the existing concerns regarding the inability to meet the daily standards of the 
SLOAPCD, the fact that not all mitigation strategies have been worked out, and that the 
mitigation strategies currently defined rely almost solely on good intentions. In addition, 
while estimates of particular matter (PM10) are documented, nothing is documented for 
the more dangerous PM2.5. Given the location of the quarry near an elementary school 
and the fact that children are in a category at highest risk of the short and longer term 
affects of exposure to PM and other air pollutants, I think additional work is needed to 
understand and mitigate these risks.
-        Traffic, Noise, Lights, etc.: While individually these may be acceptable, I believe 
the combined affects will greatly impact the quality of life and real estate values for 
residence of Santa Margarita. If it goes in, there should at least be some provision for 
improving the community (sidewalks, community swimming pool., etc.) to offset the 
change.
-        Mitigation strategies: There was nothing in the DEIR that proposed a mitigation 
strategy of further limiting the daily operations so to meet all local, state, and federal 
regulations and lessen the impact of the quarry on the community.

Please add these concerns to the comments for review.



Dear Murry,
I moved to SLO County because it takes care of its people and its natural 
resources.  This proposed quarry expansion will not only rape the land, it 
will force many to consider relocation. If nothing else, consider the long 
term economic impact. This land has much to offer us all, do not destroy it.  
The power is in your hands. Please remember your role and listen to the 
people. 

Sent from my iPhone



Mr. Wilson,
 
There are so many good reasons to choose Project Alternative 6.5 listed in the Draft EIR. One of 
the biggest concerns I note in this Draft is on page 4: Particulate Matter (PM10 and PM25.) I 
personally know Parkhill neighbors who suffer from Valley Fever. Releasing Valley Fever spores 
into the air through mining activities will expose more neighbors to this disease.   The only way I 
can conceive the project owners could control the release of these spores is by using more of our 
water supply to control particulate matter. I know several Parkhill neighbors who have to have 
water trucked in during years of low rainfall. Would the project owners truck in water to control 
all this particulate matter, or plunder the water supply of the Parkhill community?
 
Then there are obvious safety concerns created by using Highway 58 for the hundreds of truck 
trips contemplated by the project owners. The point of entry from the project site onto Highway 
58 would create dangerous traffic conditions because this highway is just two lanes divided by 
solid yellow lines, and very curvy. How many cyclists, motorcyclists, and auto passengers must 
be injured or die coming in contact with a tractor trailer too big to stay in its own lane of travel 
before the County -- and State -- take notice of this hazard? This project is just too dangerous for 
the Parkhill community.
 
Leslie Donahue
6321 Parkhill Road
Santa Margarita, CA  93453

____________________________________________________________
BlackBerry® 10
Get the latest details on the new BlackBerry 10 smartphone.
BlackBerry.com



Dear Mr. Wilson:
I used to work for URS as a Senior Biologist and respect the work they did on the EIR. 
As far as resources go I have little issue with the project. My greatest concern is with 
the “Significant and proposed truck traffic. 
I live off Parkhill and commute through Santa Margarita from Parkhill to the 101 
on-ramp everyday. Since the Topaz Solar Farm traffic stared last year from Santa 
Margarita to Carrizo, I have been run off the road three times by their traffic - twice 
during the morning commute and once during the evening commute. The solar farm 
traffic is only heavy twice a day and it is bad enough. Increasing traffic on Highway 58, 
with it’s blind corners and speeding commuters is going to increase the number of 
accidents on that road, and they won’t all be as innocuous as merely being forced onto 
the shoulder. 
My second concern with the increased truck traffic is for the economy in Santa 
Margarita. With the addition of a variety of eateries, bars, and businesses, the town is 
establishing itself as a viable destination for locals as well as a tourists. Trucks grinding 
through past shoppers and outdoor eating/drinking areas would be injurious to the 
charm and ambiance the community is trying to create. 
I urge you to either limit truck traffic by at least half, which I did not see as an alternative 
in the EIR, and if the project must go through, I would recommend the Narrow Cut 
Alternative to minimize impact to quarry neighbors, and cannot urge you strongly 
enough to choose the ACCESS ROUTE to SR 58 VIA HANSON QUARRY alternative. 
While it would not limit the truck traffic thru town it would at least ease it in the most 
dangerous spots, i.e. school crossings and SR 58. 
( As El Camino Road is already a designated truck route, no matter how the trucks get 
to El Camino would it be possible alternative to route all the quarry traffic north to the 
Santa Barbara exit? That would at least eliminate their impact through town...)
While I would rather the project not go through at all I appreciate the proponent’s have 
a right to make a living on their land, but not at the expense of the community’s safety 
and well-being. Thank you for all your hard work and attention to this very complicated 
issue.
Sincerely, 
Baxter Trautman
4160 Parkhill Road
Santa Margarita, CA 93453
baxtertrautman@thegrid.net







The proposed quarry on Highway 58 will create a nightmare for all who live in 
the area.  It is a dangerous location to have an entrance, 300 yards downhill 
from a blind corner. It is not a suitable entrance,  and exit,  for heavy 
truck traffic.   

Highway 58 is not built or located for the kind of operation the project 
requires. Having 200+ double trailer trucks per day on a a two-lane country 
road with no shoulder is simply an accident waiting to happen! The route is 
used extensively by bicyclists, which was never considered in the EIR?  How 
could Cal Trans ever approve such a monstrosity?  

An operation which requires the amount of traffic, dust,  and creates an 
aesthetic eyesore from a beautiful setting,  exceeds whatever the community 
will gain,  for having another quarry, next door to another quarry. Why should 
an entire community have to endure a project when only a few people profit 
from it?  I believe the hopeful operators of Las Pilitas Quarry ask far too 
much from the community,  for their commercial interests,  while offering 
nothing but hardship,  and inconvenience  in return!  

I implore the county to deny a use permit for this project!  

Don Lampson
5250 Calf Canyon
Santa Margarita
438-3912     



Hello,
One of my concerns has not been sufficiently explained.  

Water.

It seems only logical to assume that water drawn from an aquifer deeper than the one above it 
will have an effect on both.  Similar to water sucked up from the bottom of a glass through a 
straw.  Even though it is pulled from the bottom of the glass, the level at the top of the glass 
changes.  It has been argued that the rock separating the aquifers is impermeable.  So is my roof.  
Unless there is a leak.  

I urge that this project be denied.

Hal Wilson
Santa Margarita, CA



I do not want to see this land changed for anything. I enjoy the beauty  of 
the area as it is now. It is rural area and the people that live there chose the 
area to be as close to  nature  as possible. By changing this zoning, might 
as well be living back in the city. This change, if granted, will be forever 
and our area will never be the same. I enjoy the area for the peace and quite 
and the nature. 
 
Santa Margarita is a wonderful place to call home !
 
As detailed in the Oster/Las Pilitas Quarry Draft Environmental Impact
Report (DRC2009-00025), I strongly support Project Alternative 6.5 (No
Project). This alternative allows for continued agricultural use of
the project site and creates no other environmental impacts. Project
Alternative 6.5 is highly compatible with Residential Rural zoning
immediately adjacent to the proposed project site, appropriate for the
publically-funded infrastructure within the region, and maintains the
rural character of Santa Margarita, CA.
 
Thank you,
 
W. Patrick Edwards



Murray Wilson, 
Environmental Resource Specialist
Department of Planning and Building
County of San Luis Obispo
 
Dear Mr. Murray:
 
As frequent visitors to the Santa Margarita area, we are very concerned 
about the proposed addition of another quarry.  As detailed in the 
Oster/Las Pilitas Quarry Draft Environmental Impact Report 
(DRC2009-00025), we strongly support Project Alternative 6.5 (No 
Project). This alternative allows for continued agricultural use of the project 
site and creates no other environmental impacts. Project Alternative 6.5 is 
highly compatible with Residential Rural zoning immediately adjacent to 
the proposed project site, appropriate for the publically-funded 
infrastructure within the region, and maintains the rural character of Santa 
Margarita, CA.
 
Thank you for your consideration of community comments.
 
Gregg and Candice Rolfsmeyer
789 E. Solana Circle
Solana Beach, CA 92075





Impact: Increased truck traffic.  
 
-Average listed as 275 trips/day with a maximum of 800 trips/day during a large project.  Were all 
environmental impacts evaluated for this maximum number of trips?  Why or why not?
 
-Increased truck trips may cause other traffic to detour around the trucks through interior streets in Santa 
Margarita thus causing greater traffic in neighborhoods.  Was this evaluated in the DEIR?  Why or why 
not?
 
-Increased truck trips will be a hazard for bicyclists from the edge of town to the entry of the project, since 
there are no paved shoulder for the bicyclists on the state highway in this section. This is especially true 
just east of town on both sides of the hill between the cemetary and town and the winding grade leading to 
the high point above the Salinas River.  A good mitigation would be to pay into a fund to create a shoulder 
or simply pay to have it all done. Was an analysis performed of this hazard?
 
-Was the health risk evaluated for key areas where trucks will be accelerating and decelerating near 
homes in Santa Margarita and the railroad crossing next to Santa Margarita Park? 
 
Impact: Air Quality
 
-It wasn't clear to me how often crushing and screening  would be taking place and how that might effect 
daily maximum emissions.  Is this explained in the DEIR? If not perhaps it is not an accurate estimation of 
maximum daily emissions.
 
- It was not clear to me what processes would be electrified to reduce emissions from diesel equipment.  
Can you point out where this is explained in the DEIR? This is an important mitigation that could be used 
for crushing and screening operations.
 
Project Description:
 
I have heard rumors that a rail loading spur could be part of the project, but it is not in the DEIR as far as I 
know.  Can you clarify if that is included in this project?
 
Sincerely,
Mark Elliott
P.O. Box 488 
Santa Margarita, CA 93453



Draft EIR Comment 
Proposed Las Pilitas Quarry Project 

 
Date: June 1,  2013 

Name: Teresa Harback 

Affiliation: None 

Address: P.O. Box 346 

City, State, Zip:  Santa Margarita, CA 93453 

Telephone Number: 805-550-0099 

Email: tess1062@gmail.com 

 
Comments: 
 

My name is Teresa Harback and I am a Santa Margarita resident. I have the following concerns 
regarding the proposed Las Pilitas Quarry Project. 
 

1) The Draft EIR states that the proposed quarry will result in an average of 200 truck trips per 
day through the rural community of Santa Margarita. My perspective is that this additional 
traffic will pose safety issues for residents, primarily school age children, crossing Hwy. 58 to 
access Santa Margarita School. In addition, the truck traffic will add an industrial character to a 
community that has small restaurants/pubs, a garden center, feed store, and tourist attractions 
(zip line tours, wine tasting, antique shop). The preservation of a rural character in the Santa 
Margarita area will continue to benefit the economies of Santa Margarita and San Luis Obispo 
county.  

 
2) In addition to traffic impacts, I am concerned about environmental impacts on noise, air, and 

water.  
 

a) Additional traffic through the town of Santa Margarita and blasting from the proposed mining 
activities will add an undetermined amount of noise pollution to a rural community. How will 
this noise impact residents and the local elementary school? 
 b) How will the county address the risk of respiratory ailments to residents, particularly 
children and the elderly, as a result of blasting, and thus fracturing, crystalline silica (which is 
commonly associated with Silicosis)? Has a risk assessment on air quality issues been 
conducted? 
c) How has the potential water quality impact, due to the proposed mining activities, been 
specifically addressed? Aggregate washing and dust control for the quarry will require large 
quantities of water, with an estimate of 20,000 gallons per day just for dust control. How will 
this water use impact groundwater supplies which support local residents and businesses? 
 
 

This proposed industrial quarry project does not have a short term life span. The impacts of the 
quarry on human health, safety, and the rural character of our community could be serious and far 
reaching. Thank  you for considering my comments with regard to the proposed Las Pilitas Quarry 
Project. 
 

 
 



 



Oster/ Las Pilatas Quarry Project

On the topic of Traffic:  Over 200 trucks a day!  

This will have a huge impact on our community.
  
We don't want our town to become a "reverse dump site".

 It is hard not to picture a myriad of problems:
         We put our  kids at risk when they are crossing the street to and from school.  Let's face it, 
one mistake on the part of a driver or a child could result in the worst day some poor family ever 
had.
          There will be problems with the cars going to and from the school too.  
          Bicyclists along Hwy 58 will be in jeopardy.  No way around that one.  
          And what about those Impatient drivers swerving around the trucks?  We have enough of 
that already.  Not everyone is as responsible as they claim to be.  (Yes, that includes every driver 
I have ever known).

We don't want this project approved.

Hal and Cindy Wilson
Santa Margarita 



Mr. Wilson:  My husband and I have two main concerns re: the proposed Las Pilitas Quarry 
Project:

The first concern is in regards to the inability to mitigate the increased noise that the proposed 
quarry will create.  This noise will come from blasting and the heavy hauling trucks used for 
quarry operations.  

Our second concern is in regards to increased traffic on Hwy 58 by the hauling trucks.  The 
inability to negotiate the 90 degree turn at J Street and the lack of shoulders on Hwy 58 are of 
greatest concern.  The EIR mentions that there are 2-4 ft. shoulders along the highway.  These are 
not paved shoulders, so bicyclists use the paved road not the shoulders. This highway is used 
heavily by bicyclists and they are in danger from passing heavy trucks.  In addition 2-4ft. is not 
enough room for trucks to pull off the road should they develop a problem.
My husband and I have lived on Digger Pine Rd. off Hwy 58 since 1976.  We are well 
acquainted with the noise and traffic issues generated by the Hanson quarry which we can see 
from our property.  We do not look forward to another quarry in our neighborhood.  

Thank you for your attention to our concerns.

Mary & Harry Harlow
10287 Digger Pine Rd
Santa Margarita, Ca  93453
805 438-5308





 
June 5, 2013
 
 
San Luis Obispo County Department of Planning and Building
Environmental Resource Specialist
Attn: Murry Wilson
976 Osos Street, Room 200
San Luis Obispo, Ca. 93408
 
Re: Public Comment, Proposed Las Pilitas Quarry Project
 
 
Ladies and Gentlemen,
 
With the understanding that impacts are not limited to the project site, what 
are the cumulative consequences of a no project determination as it may 
affect but not limited to the following:
  
1. Will there be greater trucking costs and associated environmental      
     impacts in-order to meet the demands of the public.
2. Will the existing, adjacent to stream, quarries be forced into a difficult
    balance between demand and habitat.
3. Will the County of San Luis Obispo have greater exposure to legal 
    expense?  
 
I provide affordable housing adjacent to State Highway 58 and the nearby 
railroad track system located within the Town of Santa Margarita. It has 
always been my understanding that these two State-Wide Transportation 
facilities are not relocating and in-part, the genesis of our downtown 
commerce.
  
Respectfully Submitted,
 
George Sullivan



Santa Margarita, Ca.
 



Hello,
As a member of a group, San Luis Obispo Bicycle Club, that uses the road in question Route 58 
near Santa Margarita, I feel it must be stated that we are concerned for our safety.  This is 
regarding the new truck access to Route 58.  We will probably continue to ride Route 58 to get to 
Creston or to climb up Parkhill Road as is our right but the change in the amount of large truck 
traffic is a concern.  It is my hope that our use and safety during such use is not diminished.
Thank you for the opportunity to state my concerns regarding this project.
Sincerely,
Louis Vetter
Paso Robles, CA
 







 
Murry Wilson                                                                                          June 1st, 2013 
Environmental Resource Specialist  
976 Osos St. Room 300 
San Luis Obispo Ca. 93408-2040 
 
Dear Mr. Wilson, 
 
I'm very concerned about the proposed quarry project near Santa Margarita. 
I have lived in Santa Margarita over 25 years, and my house is located about 200 yards 
from highway 58. This highway valley leading into town seems to funnel the traffic noise 
into my neighborhood, and I have already installed special noise dampening windows 
which still do not stop motorcycle and truck noise from penetrating. Large trucks often 
use Jake brakes coming down the incline on highway 58 into town which causes a very 
loud sound for an extended period of time. I'm very concerned that an additional 200+ 
heavy trucks driving to and from the proposed quarry each day will greatly increase the 
noise to my residential neighborhood. We already must cope with the noise pollution 
from train horns in the middle of the night and vineyard propane cannons blasting during 
harvest season, and additional heavy truck noise would greatly exacerbate this issue and 
leave us with few moments of peace and quiet.  
 
Since I live directly across the street from the Santa Margarita Elementary school, I see 
everyday how highway 58 and H street get backed up when parents attempt to drop off or 
pick-up their children. Each school bus is required to stop at the railroad tracks which 
prolongs the congestion. Additional heavy truck traffic will only add to the congestion at 
the corner of highway 58 and H street. During funerals or events near town, I have seen 
traffic back up on highway 58 for a long way. The applicant claims they will only run 
trucks at certain times of the day to mitigate traffic issues, but what legal mandate will 
require them to run trucks at certain times? Who will monitor for compliance and what 
will be the penalties if they don't schedule trucks to mitigate traffic congestion? 
 
Lastly I do not think that the proposed site is appropriate for a second quarry in Santa 
Margarita. This is an area of several residential homes, and many people have bought 
property and built houses here in order to enjoy a quiet country lifestyle. If a large 
industrial operation is opened it will not only cause their properties to lose value, but will 
also threaten our community's unique way of life and many of the things we value most 
about living in this close-knit town.  
 
 
Sincerely. 
 
 
Brent R. Sheffler             
2011 H St. 
Santa Margarita Ca. 
email Sheffler@charter.net  Ph. 805 438-3216  



          



Hello,

As detailed in the Oster/Las Pilitas Quarry Draft Environmental Impact
Report (DRC2009-00025), I strongly support Project Alternative 6.5 (No
Project). This alternative allows for continued agricultural use of
the project site and creates no other environmental impacts. Project
Alternative 6.5 is highly compatible with Residential Rural zoning
immediately adjacent to the proposed project site, appropriate for the
publically-funded infrastructure within the region, and maintains the
rural character of Santa Margarita, CA.

Thank you for your time,
Maritza

-- 
http://www.fastmail.fm - Same, same, but different...



 
Mr. Murry Wilson
Department of Planning and Building
976 Osos Street, Room 300
San Luis Obispo, CA 93408
 
 
RE: QUARRY ON HIGHWAY 58 -- COMMENTS
 
Dear Mr. Wilson:
 
The significant permanent damage done to our community of Santa Margarita and 
to the scenic nature of Highway 58 by this quarry cannot be overemphasized.  
This proposed quarry will bring about the destruction of a village that has 
enjoyed a long and bucolic history – a history that deserves to be preserved, 
and families that deserve to continue with their lives in the place they call 
home.  If permitted we know a few things for sure: there will be blasting, 
habitat and wildlife destruction, exhaust, truck noise, and horrendous traffic 
every day of the week.  I know you are tasked with the planning and protection 
of our community and I ask you to see this quarry as a careless overreach by 
the Las Pilitas permit applicants. 
 
Our ranch lies on the other side of the quarry from Santa Margarita, and so we 
will need to pass the quarry every single time we head to town, or to the 101, 
or to San Luis Obispo.  Now, instead of rolling hills and fresh country air, 
we will be driving behind noisy, filthy, huge, gravel trucks spewing exhaust 
and dirt.  It will seriously damage our property value and undermine what we 
love about Santa Margarita. 
 
I know the California Environmental Protection Agency, Air Resources Board, 
has an emission regulation system in place for heavy diesel trucks. 
 
“Diesel trucks with a GVWR more than 14,000 lbs. that are owned by private or 
federal fleets must reduce exhaust emissions by meeting particulate matter 
filter requirements and upgrading to 2010 model year or newer engines.”  (
www.arb.ca.gov/msprog/ordiesel/documents)
 
I was wondering who would be monitoring the Las Pilitas trucks to ascertain 
whether they are complying with the emission requirements.  With this vast 
number of trucks rumbling and idling throughout our small community and 
exposing us all to their fumes and dirt, will they be contractually obligated 
to monitor these emissions in order to acquire the permit they’re requesting?  
Can an organization who obviously doesn’t value our lifestyle or our community 
be trusted to monitor themselves in any way? 
 
An approval of this quarry can only happen if the severe impact of it on the 
health, safety, and the devaluation of our properties, is completely ignored.  
I implore you not to permit this quarry and I’ll look forward to a response to 
my questions.  You may email me back here or send a notice to Post Office Box 
233, Creston, CA
 
Sincerely,
 
Nancy Greene
Owner – 4350 Highway 58
Creston, CA  93432



 
 







Hello,  
    My name is Rebekah Ray.  My husband and our two children live on J st. in Santa Margarita, 
with the cross st being highway 58. I am writing these comments in response to the proposed 
quarry project on Highway 58 in Santa Margarita.   As I have come to understand, a group of 
people have collaborated and want to open another quarry out off this road.  There is already a 
quarry that has many years left to mine.    I don't think that it is right or fair to approve this 
project for the following reasons.   It would highly increase traffic with large trucks backing up 
the 58 going past the elementary school and onto El Camino Real through town.  This would 
further increase the air pollution as well.  These factors would in turn decrease the value of our 
homes.    It is not right to create these kinds of negative conditions with absolutely no benefit for 
the families and people who live in the community.    I support the utilization of our countries 
natural resources, but not in this particular situation when it would impact the community in such 
a manner.  I strongly feel that this project should be denied.  Thank you
Sincerely 
Rebekah Ray



I have several concerns that I believe are unmitigatable. I don't see
where emergency response to other areas west of the quarry by CALFire
#40 is addressed.  Station 40 responds to South Atas, Tasajara,
incidents on the 101.  When they are responding, there is currently no
room to get out of their way. How is it possible that the anticipated
truck traffic wouldn't impede and delay their response?

The DEIR states that a truck and transfer can remain in their lane on
58s curves and the turn at Estrada.  In order to do this, the  drivers
would have to maintain significantly lower speeds than are posted. The
speed limit on both approaches to the quarry entrance is 55.  From
both directions, visibility is reduced and, were trucks waiting to
turn into the quarry, the approaching vehicles from either direction
would have to make an abrupt stop.  If a car were to hit a truck or
transfer, it is highly unlikely the driver of the truck would be hurt
unlike the passenger car occupants.

Currently when the bicyclists are riding on the straight away by the
cemetery, I note that cars regularly pass them in the other lane even
when the passing car does not have the broken yellow line.  Truck
traffic will undoubtedly bring traffic to a snails pace.

I know that an EIR doesnt consider diminution of the value of the
land, which , contrary to quality of life, is measurable.  Why isnt
the value of my home, as well as my neighbors, a consideration in an
environmental impact report.  This project stinks and it is amazing to
me that the scientific measurements are the only ones that count.



This letter is intended for the San Luis Obispo planning department and District 5 Supervisor 
Arnold:

There are several issues related to the proposed Las Pilitas Quarry and the recent draft EIR that I 
am seeking to comment on and obtain more information regarding.                 

I would like to know the estimated direct impact that will occur for resident/commuter traffic 
along the proposed transit route for the Las Pilitas quarry project.   Specifically, how often (e.g. 
every how many minutes) are trucks estimated to be departing from the quarry exit onto Highway 
58?  Has anyone looked at how these trucks will slow other vehicles (which can accelerate to the 
speeds typical for Highway 58 into Santa Margarita much more rapidly than the types of trucks 
proposed to be hauling aggregate from the proposed quarry)?  Has anyone enumerated the 
number of vehicles currently using this route during the hours of the quarry’s proposed 
operation?  If so, how would this typical traffic pattern be expected to change?  For example, if it 
typically takes a person approximately 10-15 minutes to drive from the quarry site on Highway 
58 to the intersection of Hwy 58 and El Camino Real, how long would someone expect this same 
trip to take if adding the expected and type of quarry traffic being proposed?

Keep in mind that in the morning, when the quarry opens, there will be numerous trucks being 
filled and at the end of the day (i.e. 5-6pm) there will be trucks trying to get their last load in.  
Why am I asking for this information as opposed to the EIR providing it?  Have the EIR 
consultants also added in the increased traffic to local area campsites (RVs) to reports of these 
impacts?

 

Why are we looking to open a new quarry when Hanson’s has applied for an expansion that 
could more than meet the area’s aggregate needs without causing any of the Highway 58 traffic 
problems?

 

Thank you for considering these points.  I look forward to your response.

 

Rob Zeszotarski

Robzesz@gmail.com





I am  resident in the impacted area of concern and I would like more clarification on the project thus far.
How is the traffic generated going to be addressed ?
Is the road in its current condition going to be able to sustain the demands of all the new trucks with the 
normal vehicles?
How do we know if the digging will not add Valley Fever to an already inundated  area?
Water usage from ground water tables are a huge concern in this area and it would cripple us if we go dry 
due to uncertainty of rain in times of drought.
 
I hope that we can find solutions to a fragile situation for all in this community.
 
Sincerely,
 
Al Martinez
 
Resident/owner 
 



June 4, 2013
Barbara Cully
Resident of Santa Margarita
9440 Estrada Ave.
Santa Margarita, CA   93453
805-423-3987
Barcul@aol.com
Comments:
I am in favor of the creation of the Las Pilitas Quarry.  From all that I have read about the project I think 
that this type of business will be good for our community.  
 
A lot of the opponents of the project are concerned about the additional traffic that will be created by the 
trucks going to and from the quarry. Estrada Avenue is the street used by most of the traffic going east, 
and I expect that it will be the route used by the trucks. I live at the corner of Hwy 58 (Estrada Ave) and El 
Camino Real (G Street/Main Street).  My driveway enters Estrada Avenue at the RR tracks, so I will be 
directly affected by any additional traffic. With the elementary school next door to me I contend with school 
buses twice a day, plus traffic from parents delivering and picking up their children. I don't find this to be a 
problem.  There are also busses going to and from the Solar Farm in California Valley five days a week.  
This hasn't been a problem either.  The addition of trucks going to and from the quarry will add some 
traffic, but I don't expect this to be a problem. 
 
I see the quarry as a non invasive type of enterprise that will provide jobs and add to the tax base for our 
county.  Most of the activity of the quarry will be out of sight and not cause any pollution to the 
environment. If the EIR finds that there will be significant pollution to the environment I might change my 
mind, but so far I haven't heard anything that would make be against the Las Pilitas Quarry Project.  
Please feel free to contact me if you would like further in-put.
 
Barbara Cully



I am submitting the following comments / questions on the Draft EIR to: 
 The County of San Luis Obispo Planning Department. 
 Debbie Arnold - District 5 Supervisor

I am including representatives from CalTrans, as the majority of these 
concerns involve Highway 58. 

The Transportation Section of the DEIR contains a lot of metrics around 
traffic counts and delays but does not address holistically the following 
concerns:

 1.  How can Highway 58 possible handle the addition of an 
average of 273 truck trips and ensure the safety of pedestrians, cyclists and 
other motorists?

 2.  With no paved shoulders, how and where are these 
large trucks going to pull over to let emergency vehicles to pass?

 3.  At the junction where 58 turns and goes over the 
railway crossing. There is very little room between the railway tracks and the 
stop sign at the intersection. How can this crossing be safe with the addition 
of 273 truck trips? Is it even safe right now?

 4.  How will the safety of the teachers, students and 
families be maintained with the addition of 273 truck trips through an already 
clogged narrow intersection?

 5.  The proposed entrance into the Quarry has limited 
visibility when you are approaching it from either direction. How will 
travelers of Highway 58, ensure their safety as 273 trucks turn in and out of 
the quarry? What type of delays can be expected at the entrance of the quarry 
as travelers wait while trucks block the roadway waiting to enter into the 
Quarry? There is currently no shoulder or turning lane. Is there going to be a 
turning lane? Is there going to be a shoulder created along this stretch of 
58?

 6.  Could the creation of a turning lane as well as a 
paved shoulder be considered as a mitigation?

 7.    With the winding nature of highway 58 there are 
many blind spots. How can the safety of travelers be maintained? 

 8.  Why does the transportation section not even mention 
the many cyclists and their safety in the DIER? This is a serious oversight. 

 9  How can we be assured that CalTrans and the County 
Planning department will work together to address issues that overlap in terms 
of responsibility? The current Matrix view of the project with no input from 
CalTrans seems to omit a number of important safety considerations. It also 
leaves many safety issues unaddressed. Why does the Draft EIR not contain 
comments, recommendations and even proposed mitigations from CalTrans?

I look forward to hearing back from both the County Planning Department and 
CalTrans with answers that address the above issues.

Thanks

Steve Williams
Santa Margarita CA







I would like to address the proposed quarry on Highway 58, outside of the town of Santa 
Margarita
The impact of 200+ truck trips a day on the town of Santa Margarita will be horrible. There are 
many small businesses in town, from a nursery to a dressmaker to family owned restaurants, to a 
feed store, winery, art studios, and lumber yard. More businesses are in the planning stage. The 
ranch is used for many private events, as well as public events such as Savor the Central Coast. 
With those trucks roaring past, customers, both locals and tourists, will disappear. It will be 
difficult to drive into town, park your car, pull out of your parking space. The noise will be 
distracting. The air pollution foul. No longer will Margarita feel like the small town it is, but it 
will feel like a strip mall on the side of a freeway. 
Travel on Highway 58 will also be negatively impacted. Highway 58 is a two lane highway, with 
sharp (sometimes blind) curves, no shoulder in many places, no bicycle lane. As the trucks pull 
into the highway off El Camino, there is not enough room to clear the railroad tracks for trucks 
over 50' long. Immediately after crossing the tracks are our public park and the crosswalk which 
kids use to go to the elementary school.
Traffic, along with the impact the proposed quarry would have on the air, water and the beauty of 
the countryside, are factors that cannot be ignored or mitigated and, I believe, reasons to deny the 
creation of this quarry.
Thank you for your time and attention.
Sincerely,
Peg Grady
5250 Calf Canyon Hwy.
Santa Margarita, CA 93453
(805)438-3912













6/1/13
Tamra Harvey
I live in Santa Margarita 
9545 Encina Avenue 
Santa Margarita Ca 93453
(805)400-8768
Tamrahrv237@gmail.com
I do not want another Quarry in Margarita the dust and chemicals are not good for such a little 
old town there are alot of children in Margarita.This Quarry would not be good for them nor the 
elderly that live in Santa Margarita. What if there's an emergency and an ambulance needs to get 
in it can't because of all the trucks coming and going this town is just to small for all the traffic 
that would be going through it.Everyone that lives in Margarita moved here because its such a 
quiet little town we would all like to keep it that way. I DO NOT WANT THIS NEW QUARRY 
TO BE BUILT

Sent from my iPhone



















To Murry Wilson,  Environmental Resource Specialist

I have lived in Santa Margarita for 16 years, and love this town,   I'm very concerned about the proposed Las Pilitas Quarry 
which, if it is approved, will destroy the character of our residential community.   (I'm sure San Luis would never allow anything 
like this to happen there.)  The double gravel trucks will be continuously  rumbling through town, passing the elementary school 
and the park -- possibly on residential streets,  sometimes stopped, idling and spewing exhaust.  Although illegal, it's happening 
even now.   I'm concerned about noise, and the air quality  from the exhaust fumes,  and also he possibility of valley fever spores 
from blasting.   Santa Margarita will become an industrial gravel truck and service corridor.    

At the east end of town, just as the trucks turn on to Highway 58 there is a  yellow sign that says,  "Not advisable for trucks with 
trailers use."   This will negatively affect the road condition of Highway 58, and it will seriously affect the  surrounding home and 
ranch owners on Highway 58, Parkhill Road, Pozo Road and Las Pilitas Road, causing traffic problems and many environmental 
concerns due to blasting and water usage.   A current proposal by Las Pilitas Resources LLC seeks to permit a large scale 
industrial hard rock quarry and an asphalt and concrete crushing facility just east of town on property fronting the Salinas River.  
The Draft Environmental Impact Report (DEIR) is currently available for public review and comment with the deadline for 
comments being June 5.  This proposal sets the stage for Santa Margarita to define the things we value.  If YOU lived here, how 
would you feel about it?   I doubt that we NEED a THIRD quarry, and I cannot see from the information I have read that it will 
significantly  provide  many jobs either. 

I'm hoping you will consider the welfare of the residents in and around Santa Margarita, 

Sincerely,   Sally Speers
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-------- Original Message -------- 
Subject: 

Fwd: Fwd: Fwd: Fwd Quarry 6

Date: Sat, 18 May 2013 11:03:36 -0700
From: dee <lostpeacock@tcsn.net>

To: fmecham@co.slo.ca.us, bgibson@c.slo.ca.us, ahill@colslo.calus, pteixeira@co.slo.ca.us, darnold@co.s

-------- Original Message -------- 
Subject: 

Fwd: Fwd: Fwd Quarry 6

Date: Sat, 18 May 2013 10:53:24 -0700
From: dee <lostpeacock@tcsn.net>

To: fmecham@co.slo.ca.us, dee <lostpeacock@tcsn.net>

-------- Original Message -------- 



Subject: 
Fwd: Fwd Quarry 6

Date: Sat, 18 May 2013 08:39:32 -0700
From: dee <lostpeacock@tcsn.net>

To: dee <lostpeacock@tcsn.net>

-------- Original Message -------- 
Subject: 

Fwd Quarry4

Date: Fri, 17 May 2013 15:36:03 -0700
From: dee <lostpeacock@tcsn.net>

To: dee <lostpeacock@tcsn.net>

-------- Original Message -------- 
Subject: 

uarry

Date: Fri, 17 May 2013 13:35:45 -0700
From: dee <lostpeacock@tcsn.net>

To: dee <lostpeacock@tcsn.net>

May 17 2013

  To Whom It May Concern: 

There is NO Reason to have Las Pilitas Resources Quarry on 
highway 58, 
except to make a lot
of money for Mr. Souza (owner of property ) and Mr.Cole,who has a 
trucking business of large Semi trucks
and will run the business! There will be an average 273 trips a 
day of 
large trucks going in and out of the Quarry!
The Quarry will use up to 20,000 gal. of water a day maybe for 
30. yrs. 
What will that do to the water table,
 which is getting lower in most in most of  Northern San Luis 
Obispo! 
Water use is a big concern for everyone!!



How much damage will it do to the air, the land, the wild life 
and the 
Salinas River which it is next to!
At this time , one of my biggest concerns is the danger of all 
these 
trucks traveling on Hi way 58 which
is a narrow road in that area with many blind dips and curves!The 
trucks 
will be a hazard in the town
of Santa Margarita, going right by the school is, the Park and 
the rail 
road tracks?
How much room is there for emergency vehicles  such as Ca. Fire 
and 
Ambulances? How is it going to impact
Santa Margarita on El Camino Real that already has such truck 
traffic 
from a Quarry that is close to town?
I could go on with many other reasons the Quarry should not be 
allowed 
such safety  of pediatricians, cars, cycles
Wildlife Etc. that use this area a lot!  This Quarry should not 
be 
allowed to open in that area!  Please, please do not
allow this Quarry to be built!! WE live on Park Hill rd. and use 
this 
part of 58 a lot and know dangerous it will be for anyone 
traveling on it!

Thank You, 
  
Dee Carroll
  3737 Park Hill Rd 
Santa Margarita, Ca. 93453
805 438-3764
lostpeacock@tcsn.net

PS I am 70yrs. old and my husband is 87 years old. I am typing this on the computer because my 
hand writing isn't very good any more! I am sending this letter to several people and Depts!
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My review of the draft EIR is limited to the following sections: 
 

• 4.4  Greenhouse Gas Emissions 
• 4.11  Transportation and Circulation 
• 4.13  Water Quality and Supply 
• 6.0 Project Alternatives 

 
 
In support of these reviews (particularly section 4.11), a benchmarking analysis was conducted using the EIR and 
Conditional Use Permit for the SunPower – California Valley Solar Ranch (DRC2008-0097). The results of the 
benchmarking comparison are summarized in the tables below: 
 

Assumptions used in EIR and Derived Data 
 

 Sunpower-CVSR Las Pilitas Quarry 
Peak Daily Truck Trips 
[From EIR] 

56 
 

273 

% Increase in Peak Daily Truck Trips due to 
Project  
[Calculated from EIR data] 

25% 450% 

Peak Hourly Truck Trips (AM) 
[From EIR] 

11 
 

38 

% Increase in Peak Hourly Truck Trips (AM) 
due to Project 
[Calculated from EIR data] 

45% 475% 

Peak Hourly Truck Trips (PM) 
[From EIR] 

6 
 

30 

% Increase in Peak Hourly Truck Trips (PM) 
due to Project 
[Calculated from EIR data] 

42% 1200% 

Duration of Project 
[From EIR] 

30 to 36 months 
 

28 to 56 years 

Total Truck Trips for Duration of Project  
[Calculated from EIR data] 

43,680 
 

2.4 Million to 4.8 Million 

 
The key “take-away” from the above table is that the increase in daily truck traffic associated with the Las Pilitas Quarry 
will be on the order of 1.5 to 2 magnitudes (500% to 1000%) higher than that associated with the construction of the 
Sunpower - California Valley Solar Ranch. 
 
Additionally, the Traffic Management Plan required as a condition of approval of DRC2008-0097 stipulates that all site 
access from “non-oversized trucks that exceed the 30-foot KPRA Advisory for SR 58” (The class of truck which the Las 
Pilitas Quarry will use) shall be via SR 58 east of the project. 
 
Put another way, a condition of approval for the SunPower – California Valley Solar Ranch project was that it would create 
NO increase in traffic in Santa Margarita of the types of trucks to be used for the Las Pilitas Quarry. 
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The Conditions of Approval implemented for DRC2008-0097 and the Conditions of Approval proposed in the Las Pilitas 
Quarry EIR are summarized in the table below: 

 
 

 Sunpower-
CVSR 

Las Pilitas 
Quarry 

Trucks may use exhaust (“jake’) brakes only in emergencies MM NS-1.49(c) No 
Requirement 

Implement Traffic Control Plan 
 

MM TR-1.1 No 
Requirement 

Implement site access routes to limit traffic impacts on 
associated roads 

MM TR-1.1(a) No 
Requirement 

Implement warning signs, barricades and flaggers as 
necessary to control traffic 

MM TR-1.1(c) No 
Requirement 

Implement signage to warn of project traffic on roadways MM TR-1.1(d) No 
Requirement 

Implement signage along Highway 58 to notifying drivers of 
school entrance and school traffic 

MM TR-1.1(f) No 
Requirement 

Prohibit construction on the day of the Wildflower Ride  MM TR-1.1(g) No 
Requirement 

Place steel rumble plates at mine and project entrance to 
recuse gravel, dirt and debris from entering Hwy 58 

MM TR-1.1(i) No 
Requirement 

Construction deliveries via Hwy 41/46 shall be during off 
peak hours 

MM TR-1.1(j) No 
Requirement 

No Truck deliveries on weekends MM TR-1.1(j) No 
Requirement 

Applicant funds 2 additional CHP units on weekdays MM TR-1.1(o) No 
Requirement 

Project truck drivers are informed as to project transportation 
restrictions 

MM TR-1.1(o) No 
Requirement 

Restore roadway from damage due to project-related traffic MM TR-1.2 No 
Requirement 

Implement school bus traffic plan MM TR-2.1 No 
Requirement 

Signalize SR 58/El Camino Real intersection No 
Requirement 

MM 
TRAFFIC-1a 

Construct pedestrian refuge on El Camino Real No 
Requirement 

MM 
TRAFFIC-2b 

Obtain encroachment permit from Caltrans for project 
entrance 

No 
Requirement 

MM 
TRAFFIC-3a 

Control off-site parking of trucks No 
Requirement 

MM 
TRAFFIC-3b 

 
 
The contrast in mitigations between the two projects is stark. 
 
Numerous substantial mitigations were implemented for the smaller impact, shorter duration, SunPower – California 
Valley Solar Ranch project, while only a handful of small mitigations are proposed for the Las Pilitas Quarry. 
 
Suggested Action: The mitigations implemented for the SunPower – California Valley Solar Ranch project should 
be individually reviewed for applicability to the Las Pilitas Quarry in order to provide more comprehensive 
mitigation of its traffic impacts. 
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Suggested Action: Based on the contrast in quality of mitigations between the two projects, an internal 
benchmarking review of the EIR preparation process should be conducted to identify practices used in the 
preparation of DRC2008-0097 which could be used to improve the EIR for the Las Pilitas Quarry. 
 
 
The remainder of my comments are referenced to the applicable section of the Draft EIR for the proposed Las Pilitas 
Quarry Project: 
 
Comments concerning Section 4.4 (Greenhouse Gas Emissions) 
 
Table 4.4-1, Policy AQ.1.7: The discussion and preliminary determination do not address the potential impacts of 
increased traffic on bicycle and pedestrian travel. The preliminary determination of “Potentially Consistent” is not 
supported. 
 
Suggested Action: Revise preliminary determination for Policy AQ.1.7 
 
Comments concerning Section 4.11 (Transportation and Circulation) 
 
Section 4.11: The conclusions of the Transportation and Circulation portion of the EIR are based on Transportation 
Impact Analyses performed in 2006, 2009 and 2012. None of these analyses attempted to model project traffic impacts on 
I and H streets within Santa Margarita (i.e, “cut-through” traffic).  
 
Suggested Action: Perform revised Transportation Impact Analysis incorporating methodology to measure traffic 
impacts on I and H streets within Santa Margarita 
 
Similarly, none of the analyses evaluated bicycles.  The studies are deficient because both the Syncro 7.0 traffic modeling 
software used and the referenced Highway Capacity Manual include provisions for incorporating both bicycle and 
pedestrians into the analysis process. Inclusion of bicycles in the analysis is warranted since the Hwy 58 is a designated 
Bicycle Route within the study area.  
 
Supplemental bicycle and pedestrian counts were conducted in 2011, however the counts were not conducted when 
maximum recreational bicycle traffic would be expected (i.e. weekend day), nor was analysis of the results conducted. 
 
The Federal Highway Administration “Bicycle Compatibility Index” methodology should also be implemented within the 
project traffic analyses to more fully assess potential project impact. Currently the EIR is deficient as it merely notes that 
SR 58 is a designated Bike Route but no attempt is made to assess the impact from the project.  
 
Suggested Action(s): Perform bicycle and pedestrian counts as necessary to find peak weekly loads. Perform 
additional traffic modeling using Syncro 7.0 software or superior substitute and incorporate the additional 
bicycle and pedestrian counts. Report the effect of the project on bicycle traffic using Federal Highway 
Administration guidelines or similar criteria. 
 
Page 4.11-3 discusses the Caltrans truck advisory for SR 58. The discussion states “Caltrans lists SR 58 from J Street 
eastward as a 30-foot KPRA advisory route”.  This statement is consistent with Caltrans publications. 
 
Subsequently in the para it is stated, “This listing means that trucks with a longer KPRA length may not be able to remain 
within their travel lane.” This statement is not correct, as the available Caltrans documents indicate that the actual 
advisory is for SR 58 is “KPRA for the route is less than 30 feet, but is posted as 30 feet”. 
 
Therefore it is the official Caltrans assessment that trucks with a KPRA of less than 30 feet may have difficulty lawfully 
using the road. 
 
Still later in the paragraph, it is stated: “Besides the 90-degree curve on SR 58 at J Street where the advisory begins, 
there are two other segments of steep curves along that highway that are subject to this listing.” This statement is not 
correct, as all available Caltrans documents indicate that entire length of SR 58 from J Street in Santa Margarita to the 
Kern County line is subject to the advisory. 
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Suggested Action: Revise page 4.11-3 as necessary to be consistent with available Caltrans requirements. 
 
Suggested Action: Applicant to either provide technical justification of existing SR 58 conditions or fund SR 58 
improvements to permit Caltrans to remove the truck advisory on SR 58 to the project site. 
 
Pages 4.11-7 & 8 discuss the intersection of El Camino Real and Estrada. The EIR states “….the minimum distance 
between the center of the nearest railroad track  and the stop line should be 140 feet. On Estrada Avenue, this distance is 
about  (emphasis added) 78 feet: more than enough to accommodate a large truck…”.  
 
The actual distance between the stop line at El Camino Real and the stop line for the railroad crossing barrier (as 
measured from aerial photographs) is only 60 feet. 
 
Caltrans regulations indicate trucks associated with this project could be up to 75 feet in length.  Therefore, at least some 
trucks will not physically fit between the stop line and the adjoining railroad tracks, creating an unacceptable safety 
hazard. 
 
Suggested Action: Applicant to limit truck size as necessary to avoid interference with railroad tracks during 
normal traffic conditions. 
 
Suggested Action: Applicant to modify El Camino Real/Estrada intersection to increase space available between 
stop line and adjoining railroad tracks. 
 
The EIR correctly states “El Camino Real makes a sweeping bank curve as it enters the eastern portion of Santa 
Margarita…” but no assessment of the impact of this configuration on traffic is made. Observation of the adjoining 
intersection between El Camino Real and Estrada clearly shows that for this curve, the adjacent heavy vegetation impairs 
the line of sight from westbound El Camino Real to Estrada and vice versa. Most project traffic will consist of slow moving 
trucks turning from El Camino onto Estrada and vice versa. 
 
Suggested Action: Applicant to fund a left-turn pocket on El Camino Real at the El Camino Real/Estrada 
intersection. 
 
Section 4.11.6 states: “The remaining items from the Initial Study (g, dealing with plans for alternative 
transportation….were identified as not involving a significant impact”. As has been discussed elsewhere in these 
comments, no basis exists for this conclusion. 
 
Suggested Action: Provide analysis of potential impacts on item g, Alternative Transportation, in the EIR. 
 
Section 4.11.5 states that the project will have a significant impact if it will “create unsafe conditions on public roadways 
(e.g, limited access, design features, sight distance, slow vehicles). 
 
However page 4.11-22 states that “Truck traffic is generally slower than the passenger vehicles from residential uses”. 
This statement indicates that a significant impact will be created, though the EIR attempts to use the statement to argue 
the opposite.  
 
Additionally, the traffic modeling performed in support of the EIR does not appear to incorporate the slower truck speeds 
credited above into the model. 
 
Suggested Action: Correct EIR to be consistent and in conformance with County of San Luis Obispo CEQA 
Guidelines. 
 
Suggested Action: Re-perform Traffic Analysis, incorporating lower truck speeds into traffic analysis computer 
model. 
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On page 4.11-22, The EIR states that in order to negotiate the SR 58 curve at J Street, “The radius of curvature for the 
roadway at this location is adequate to accommodate large trucks within the travelled lane, with possible use of the paved 
shoulder by some trucks, without “offtracking” outside of the travelled lane (see Figure 4.11-5). 
 
Analysis of Figure 4.11-5 combined with measurements at the SR 58 curve found: 
 

• Trucks inbound to Santa Margarita will travel laterally outside the travel lane by at least 6 feet. This will place 
them beyond the edge of the highway. 

• Trucks outbound from Santa Margarita will travel laterally outside the travel lane by at least 9 feet. This movement 
may place them beyond the edge of the highway. 

• Trucks inbound to Santa Margarita will travel outside the travel lane for a distance of at least 325 feet. 
• Trucks outbound from Santa Margarita will travel outside the travel lane for a distance of at least 550 feet. 
• Both inbound and outbound trucks will track off the paved roadway surface at some points in the curve. 
• Any modification of the tracks for either inbound or outbound trucks to reduce travel outside the lane into the 

shoulder area and the adjacent unpaved surface results in movement of the track into the opposing lane for a 
portion of the curve (i.e, there is no margin in the track) 

• The length of the trucks shown in Figure 4.11-5 is 69 feet, however Caltrans regulations indicate the maximum 
truck size could be as long as 75 feet. This discrepancy results in Figure 4.11-5 showing non-conservative results. 

 
Additionally, the following points are pertinent: 
 

• Figure 4.11-5 does not include any tolerances for variation in truck turning. The figure represents a “best case” 
assessment. Under normal conditions, it is unreasonable to expect all trucks will follow the track shown in Figure 
4.11-5. Some trucks will track further onto the shoulder and adjacent unpaved surface, while others will track into 
the oncoming traffic lane. 

• Travel outside the CVC defined highway, as will be necessary for trucks inbound to Santa Margarita and may 
occur for trucks outbound from Santa Margarita, is a citable traffic offence. 

• The EIR does not attempt to calculate how often opposing traffic will encounter a truck traveling in the opposite 
direction through the J Street curve. Using EIR data and assuming that average traffic velocity along SR 58 east 
of Santa Margarita is 50 MPH, it is readily determined that 8% of vehicles traveling on SR 58 during the hours of 
quarry operation will encounter a truck attempting to maneuver through the corner.  Put another way, on a daily 
basis it should be expected that there will be at least 75 instances of a truck maneuvering through the J Street 
corner at the same time opposing traffic is in the corner. At least 21 of the vehicles in the opposing lane will be 
other quarry trucks. 

 
Suggested Action: Revise Figure 4.11-5 using correct maximum length for trucks. Revise associated sections of 
EIR as necessary based on revised Figure. 
 
Suggested Action: Applicant to modify SR 58 at J Street corner as necessary to assure lawful operation of 
project traffic is possible. 
 
Suggested Action: Revise page 4.11-22 as necessary to correctly address expected impact from project traffic at 
J Street corner. 
 
Page 4.11-23 determines that no improvements to SR 58 at the quarry entrance are necessary for traffic present during 
normal quarry operations. Page 4.11-24 assesses the effect of instances when larger numbers of trucks are operating, but 
no assessment of the adequacy of SR 58 at the quarry entrance is performed for this scenario. 
 
Suggested Action: Revise page 4.11-24 as necessary to assess adequacy of SR 58 at the quarry site entrance 
under peak usage conditions. 
 
Page 4.11-25 states “the overall percentage of heavy truck traffic on SR 58 and the area roadways is expected to remain 
in the existing 3 percent range”.  
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The data presented in the EIR indicates the existing daily truck traffic on SR 58 east of Santa Margarita is approximately 
28 vehicles.  
 
The Project traffic analysis assumes 273 peak daily truck trips. Adding this value to the existing truck traffic results in a 
determination that trucks would represent over 32% of total traffic. Therefore the EIR statement that “truck traffic on SR 58 
…is expected to remain in the existing 3 percent range” is not correct. 
 
Suggested Action: Revise page 4.11-25 as necessary to correctly account for expected project traffic. 
 
The Cumulative Effects assessment does not incorporate methodology to measure the proportionate impact of large 
trucks on pavement deterioration. The consensus among engineering studies is the travel of a single large truck is 
equivalent to that of at least 1900 cars. Based on the traffic data presented in the EIR, it is readily determined that traffic 
associated with the quarry will be responsible for over 90% of the traffic-induced damage to SR 58 east of Santa 
Margarita.  
 
Suggested Action: Revise Cumulative Effects analysis to address expected pavement damage from project. 
 
Suggested Action: Project to perform baseline study of SR 58 pavement condition and perform remediation work 
on appropriate schedule as necessary to repair pavement damage due to project and restore condition of SR 58 
to pre-project state. 
 
Page 4.11-28 states “On the right angle turn of SR 58 at J Street, although future traffic from the Santa Margarita Ranch 
Agricultural Residential Cluster Subdivision may cause a significant impact due to its contribution towards unsafe 
conditions at this location, the proposed quarry traffic will involve slower moving trucks. The project may not improve the 
situation at this turn, but is should not exacerbate it”. 
 
The contention that a “slower moving truck” will not contribute to unsafe conditions at a sharp, difficult to navigate corner 
is, frankly, ludicrous and fails under the most cursory evaluation. 
 
Suggested Action: Revise Cumulative Effects analysis to properly address expected safety impact from Project 
at the J Street corner. 
 
Page 4.11-29 states the project would be responsible for 8.1% of the funding for possible intersection improvements 
based on estimated 2030 traffic volume.  
 
This assessment is non-conservative because it does not account for the disproportionate impact of large, ungainly trucks 
on local traffic. 
 
 Suggested Action: Revise Cumulative Effects analysis to properly address expected traffic funding contribution 
from project based on realistically weighted effect on traffic conditions. 
 
Table 4.11-7 summarizes County circulation policies and reaches preliminary determinations of the effect of the project on 
these policies. 
 
The proposed project is inconsistent with Principle 5, Policy Statement 4 since the extremely large traffic volumes  
strongly discourage use of alternative transportation along SR 58. 
 
The proposed project is inconsistent with Chapter 5, Element C Item 2 since it will produce an unmitigatable traffic impact 
due to growth at an inappropriate location. 
 
The proposed project is inconsistent with Chapter 5, Element C Item 7 since the project will create unsafe conditions at 
the J Street curve and elsewhere along the project access route due to the extremely large traffic volumes associated with 
the project. 
 
The proposed project is inconsistent with Chapter 5, Element C Item 9 since the extremely large traffic volumes 
associated with the project substantially detract from the suggested scenic corridor along SR 58. 
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Suggested Action: Revise Table 4.11-7 as necessary to properly address project impacts and revise Preliminary 
Determinations accordingly. 
 
 
Comments concerning Section 4.13 (Water Quality and Supply) 
 
Pages 4.13-4 and 4.13-5 describe the permit requirements applicable to Santa Margarita Reservoir for maintenance of 
surface stream flow in the Salinas River downstream of the reservoir, but no assessment is performed to examine if the 
project would require additional releases from Santa Margarita Reservoir in order to maintain permitted conditions. 
 
 
 Suggested Action: Revise Section 4.13 as necessary to assess potential impact of the project on necessary 
downstream releases from Santa Margarita Reservoir. 
 
 
Comments concerning Section 6.0 (Project Alternatives) 
 
Section 6.8 addresses alternative access routes to the Project, but the evaluated alternatives are limited to road access. 
 
Implementation of conveyer systems and remote loading facilities either in conjunction with or in proximity to the Hanson 
operations should be evaluated as an alternative. Conveyers could offer all the advantages of the already evaluated 
alternative access routes with decreased environmental and traffic impacts. 
 
Suggested Action: Revise Section 6.8 as necessary to evaluate integration of conveyer systems into alternative 
quarry access schemes. 
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Murry Wilson, Environmental Resource Specialist
976 Osos Street, Room 300
San Luis Obispo, CA 93408-2040
 
RE: Las Pilitas Quarry – Draft Environmental Impact Report (DEIR) Comments & Questions
 
Dear Mr. Wilson,
 
I am a property owner along highway 58 in Creston, near Santa Margarita and I am forwarding to 
you my comments and questions after reviewing the DEIR for the proposed Las Pilitas Quarry 
(LPQ). 
 
Along with many other property owners that will be negatively impacted by the LPQ, I wanted to 
let you know of my strong opposition to this project for two primary reasons: 
 

Safety
This project, as proposed, will endanger the safety, of the many people, who live, work, shop, 
and travel through this area.

 
Quality of Life

The decision to allow another industrial use in this small community continues a pattern of 
change to the character of Santa Margarita from that of a quaint, historical village to an ever 
expanding industrial region, stripping away the area’s current quality of life in an unbalanced 
way. 

 
Safety
Let me begin by saying that I am a strong proponent of people’s rights to use their properties in 
any manner they choose, be it for personal or commercial use, so long as it does not violate laws 
or codes, and most importantly does not impact the safety of others.  
 
SR 58 was never intended for the type of truck traffic that it will have to support if LPQ is 
approved.  Although, the Hansen Quarry has a road that connects to SR 58, it uses its access 
point on El Camino Real for all its truck traffic.  Having traveled SR 58 many, many times, over 
more than 30 years, in different sized vehicles, sometimes towing a small trailer, I can assure you 
that it takes extreme caution and 100% attention to the road and current conditions, to drive this 
route safely.   The route is narrow, with many off camber turns, blind turns, steep sections, and 
small soft shoulder areas.  Often the roadway will be wet from fog and mist, and sections of the 
road that sit at the bottom of natural drainage areas, will fill with mud and debris, causing further 
danger.  I also use SR 58 for recreation on my bicycle and my motorcycle, along with many 
others.  This route is appropriate for this type of use, given the light footprint that bicycles and 
motorcycles make on the road.  They fit easily within the narrow lane, in each direction, and they 



do not damage the asphalt.  
 
I believe that the trucks that will be allowed to operate on SR 58, if LPQ is approved, will not be 
able to stay in their lane 100% of the time, and the resulting “off-tracking” which would cause 
portions of the rig to go off onto the soft shoulder or cross the center line of the highway, will be 
the cause of accidents, injuries and even deaths to occur.  This “off-tracking” onto the soft 
shoulder will force rock, dirt and debris onto the roadway.  In addition, I believe that these trucks 
will drop dirt, rock and debris, from their loads and from their tires, in route to and from this 
dirty, rocky quarry or dirty, rocky construction sites.  These two situations will cause a dangerous 
condition for bicyclists and motorcyclists as even small amounts of dirt or rock on the roadway 
can cause an accident, even at slow speeds, especially when cornering.  The rock and debris will 
also be picked up in the tires of other passing vehicles and shot backward at following traffic, 
causing vehicle damage and possible injury.  When you add in the occasional moisture from the 
atmosphere and water run-off from the hills, onto this roadway, you multiply the potential for 
accidents to occur.  And finally, I suggest that you factor in that these truck drivers have 
schedules to meet.  Time is money to them and their employers.  They will occasionally get 
behind on deliveries, or be distracted by talking or texting on their cell phones, or become 
impatient with slow country drivers on the SR 58, or experience mechanical failures with their 
trucks, or have to slam on their brakes for a darting animal in their path.  This scenic, rural, 
windy country road leaves almost no margin for error.  Allowing an average of 200 trips per day, 
by these long, double tractor trailer gravel trucks, presents the county with many opportunities for 
a terrible accident, if LPQ is approved.
 
Questions

Does the DEIR measure the need for increased law enforcement on the SR 58 and how 
much will it cost?
Does the DEIR sufficiently study the additional need for roadway repairs needed to repair 
damage from these heavy trucks traveling this route, especially when the asphalt is hot 
and soft in the warmest months, and the breakdown of the edge of the roadway resulting 
from “off-tracking” of these trucks and how much will the increased wear and tear on the 
road cost?
Does the DEIR sufficiently study the need for increased monitoring and maintenance to 
keep the SR 58 free of dangerous dirt, rock and debris from the “off-tracking of these 
trucks and water and mud slides from the surrounding hills and how much will these 
activities cost?
Does the DEIR sufficiently study what modifications and improvements need to be made 
to the SR 58 to safely allow this new truck traffic to exist and who will pay for those 
improvements?
Does the DEIR study whether it may become necessary to purchase private land, in order 
to widen the SR 58 to allow these trucks to drive safely on this route and how will that 
acquisition of private land be handled?
Does the DEIR study how the trucks will handle the situation when they encounter 
bicyclists or much slower traffic such as vehicles towing horse trailers, or the occasional 
slow moving farm equipment that uses the roadway?  Will they attempt to pass or just sit 
patiently behind these other users of the roadway until they have cleared?  Will passing 



this type of slower traffic on a daily basis, be safe for oncoming traffic?  Will it be 
realistic to expect these truck drivers to wait, causing them delays in their routes, until 
such other traffic clears?
Does the DEIR study the issue of the county’s shared responsibility with LPQ for injuries 
or deaths that may occur, involving an LPQ vehicle, on a route that has been deemed 
“Not advisable for Trucks with Trailers”?
Does the DEIR merge the overall impact of the combined traffic resulting from the Santa 
Margarita Ranch Residential Ag Cluster and LPQ and any Hansen Quarry expansion or 
extentions?
Does the DEIR adequately address the type and quantity of trucks that will be 
allowed/required to bring in the raw material for recycling at this quarry?  
Does the DEIR give realistic solutions to address where the truck staging will take place 
for trucks waiting to turn into the property at peak operating times and how will it affect 
other traffic attempting to pass by the entrance to the LPQ quarry?
Because of the adjacency of the Hansen Quarry to the proposed LPQ, it would be 
conceivable for the LPQ trucks to drive through the Hansen Quarry and use their 
ingress/egress point on El Camino Real, thus avoiding the heavy impact on SR 58. Even 
though, it would require the owners of the LPQ to contract with the owners of the Hansen 
Quarry for that access, it could be accomplished and would simply be a cost of doing 
business in this area.  Does the DEIR consider the feasibility of this alternative 
arrangement?
 

 
Quality of Life
Our family acquired our first property beautiful piece of property in Creston over 30 years ago as 
a second home.  We selected it after viewing many properties in towns stretching from the 
northwest corner of San Luis Obispo County all the way down to the southwest corner of San 
Diego County.  We looked at towns like Cayucos, Paso Robles, Santa Ynez, Ojai, and all the way 
down to Fallbrook and Julien.  But the place that offered the beautiful landscape and small town 
charm that we were seeking was found in the area surrounding Creston and Santa Margarita.  We 
have seen changes over those past 30 years, but the area still retains the charm, the beauty and the 
reputation that it held when we first bought here.  But now, we are concerned that all of it is 
being threatened.  This area is at a crossroads and we felt it was time to weigh in on that which is 
more difficult to measure; the quality of life. As Santa Margarita evolves, we want to see it do so 
in a way that promotes tourism, responsible but limited home development, support for its 
ranching roots and preservation of the beauty of the land, the availability of usable water, the 
cleanliness of the air and the peaceful enjoyment that we receive from our property today.  What 
we don’t want to happen is for a gradual shift away from those qualities and toward that of a 
town that is “Open for Business” for dirty, noisy and disruptive uses, such as rock quarries and 
trucking operations, blasting rock, consuming large quantities of our limited water supply, 
causing traffic delays and potential dangerous driving conditions, displacing nearby residents, 
and irreversibly changing the reputation of the town.  This LPQ project is poorly sited and adds 
nothing to the quality of life in this area, but will do plenty to take away from it.  

This project may also be a thorn in the county’s side for years to come, due to litigation, 



monitoring and enforcement of the conditions that will be required for LPQ to operate within the 
guidelines of its approval.  Many government agencies incur significant, unanticipated costs due 
to the operation of facilities similar to LPQ.  In Washington and Oregon, employees of Glacier 
Northwest (formerly Lone Star) have pled guilty of pollution violations for the unauthorized 
dumping of pollutants into Lake Union. In another incident, the company was fined $250,000 for 
dumping contaminated waste water into a lagoon in Oregon City. In still other incidents the 
company was fined for blasting rock into water channels and into neighboring properties.  In 
Marin County there is a long-running legal dispute over a century-old rock quarry in San Rafael, 
with neighbors, Marin County and the state all filing lawsuits to protect the community from 
excessive dust and debris. The lawsuits accuse the San Rafael Rock Quarry of digging deeper, 
mining more rock, causing more dust and sending more rock-laden trucks on the roadways than 
its own stated plans and state and county regulations permit.  They are also being accused of 
putting up several buildings without permits.  In 2011, a citizens group opposed to the Roblar 
Road rock quarry, sued the County of Sonoma and the quarry owner. They claim that operations 
at the planned 70 acre quarry would harm water and air quality in the area and impact traffic, 
wildlife and nearby county-protected open space and that the issues and the safeguards needed to 
address them, were not sufficiently studied and spelled out in the county's environmental review 
of the quarry.  In 2012, the city of Temecula, California filed a lawsuit against Riverside County 
claiming the county didn’t comply with CEQA when approving Granite Construction’s EIR for 
supporting the Liberty Quarry.  The suit claims that the county was negligible in providing 
information to the public.  At the time, the city had already spent $1.4 million in taxpayer money 
on legal fees, studies and consultants.  In Rutherford County, TN, the County Commission has 
been in litigation since 2008 with the Rogers Group, who operate the Murfreesboro-Rutherford 
County Quarry, over issues relating to the requirements that the quarry be set back at least 1,500 
feet from surrounding homes.  The city of Shelbyville, TN and its Board of Zoning Appeals 
(BZA) has been embroiled in a $10 million lawsuit for years over a proposed quarry. The 
applicant, Wright Pavement Company and Custom Stone LLC just this week, filed a new state 
lawsuit against the city.  In Westerly, RI, Copar Quarries and Westerly Granite Company are 
suing their town, for $10 million, claiming that they are the victims of a conspiracy against them 
and that their constitutional rights have been violated.  It appears that litigation follows these 
quarries around, no matter where they go.  I urge the applicants of the LPQ to consider a business 
plan that doesn’t rely so much on the concessions and sacrifices of its neighbors.
Questions

Does the DEIR adequately weigh or balance the value and the need for extracting mineral 
resources by the LPQ project against the value of open space, the recreational and 
agricultural qualities and the quiet enjoyment of surrounding properties by current 
residents?
Does the DEIR consider allowing existing quarry operators in this area, including Hansen 
Quarry and Rocky Canyon Quarry, to expand adequately to meet any increase in demand 
for its product so as to avoid the need to allow for the approval of a new quarry that has 
yet to prove it can operate safely?
This use appears to be incompatible with the surrounding properties along SR 58, as they 
are mostly residential. The noise, traffic, dust, etc, will cause some nearby residents to 
feel the need to move to regain the quality of life they enjoyed prior to the location of this 
quarry near their properties.  The residents would also most likely be impacted by 



experiencing a lower property value due to the impacts of the quarry.  Does the DEIR 
evaluate these impacts to the neighbors near the LPQ and is it considered fair and 
reasonable for them to bear the burden of this development? 
Does the DEIR factor in the possible costs of litigation during this approval process and 
litigation that may result from the monitoring, and potential enforcement of conditions set 
on the quarry, as is the case with many quarries located across the country?  A simple 
search of the internet turns up scores of past and current litigation between quarry 
operators and the municipalities in which they operate or propose to operate.  Who will 
bear this seemingly inevitable cost?

Thank you for incorporating my comments and questions into your review of the DEIR for the 
Las Pilitas Quarry.
Warmest regards, 
Chip Greene 
4350 Calf Canyon Highway
Creston, Ca 93432



Correction: Should be "Hwy 46 from Kern County to Paso Robles" not Hwy 41,
thank you,
Jill

On Jun 5, 2013, at 8:18 AM, Jill Gallagher wrote:
Date: 6/5/13
Name: Jill Gallagher
Address: 9177 Huer Huero Road
Creston, CA 93432
Mailing Address: PO Box 20
Santa Margarita, CA 93453
Phone: (805) 438-3101
email: Jill@imprintd.com
Comment: 
I do NOT want the Quarry Project to happen because of the increased traffic of trucks on 
the Hwy 58, a county highway, and in turn making Hwy 58 become a dangerous road. I 
have reasons to support my statement. 
1.  Hwy 58 was not made for the type of truck traffic that is proposed by the owners of the 
Quarry. There are no turning lanes to get on or off of Hwy 58 and there is no areas on the 
side of the road for cars to pull off to the side to get around those trucks that will be 
turning into the Quarry or getting back onto Hwy 58. In the mornings this will be extra 
hard as people are hurrying to get to work or get their children to school. People will take 
risks to get around the trucks and this will be very dangerous to all.
2. Their is no place for the trucks to pull off the road when they are waiting to enter the 
Quarry when more trucks are called for when there is a big push. I have seen this happen 
with the Hansen Quarry, when a lot of trucks are needed, they are lined up along the side 
of the road on El Camino Real waiting to get into that Quarry. Hwy 58 does not have a 
"side of the road" that can hold those trucks let alone one truck. Again, cars will try to get 
around them or bottle neck the road, which causes frustration and this causes people to 
make costly/deadly mistakes.  
3. There is no turn around for a truck that should pass the Quarry,  if they missed the 
entrance. There is no place were they can just drive up the road and turn around to come 
back to the missed turn into the Quarry. This would put large trucks going up Hwy 58 
trying to turn around at the corner of Parkhill Road and Hwy 58, which would make a 
dangerous situation as people come down the Hwy 58 curves (west bound) to a truck in 
the middle of the road trying to turn around. 
4. And lastly of why I don't what this Quarry, as trucks are entering and exciting the 
Quarry, with no passing lanes, those members of the public that travel on Hwy 58 to and 



from work daily will try to pass the trucks in "not safe" areas - putting every ones lives at 
risk. This happened on Hwy 41 until the new lane was added and does happen on Hwy 
166 with large trucks and passing cars. And has happened when large trucks try to pass 
other trucks as well. People die. Then the road is deemed a "Dangerous Road".
I don't want our beautiful scenic  Hwy 58 to become a Dangerous Road because of the 
increase of trucks which makes more traffic then our day to day traffic for those living 
along this Hwy 58. I do NOT want this Quarry Project to happen.
Jill Gallagher



Lists potentially significant environmental impacts that can be fully mitigated to a 
level below significance.  I disagree with the following conclusions made in this table. 

1. AES-3:  Nighttime Glare:  The night sky in the project area is not significantly polluted 
by light currently.  Astronomers (including the local astronomy group) and residents 
place a very high value on the night sky.  Compliance with a County ordinance to prevent 
light pollution is not adequate.  The standard for this project should be no light pollution 
permitted. 

2. AG-2: Introduction of Invasive Species:  Invasive species can have impacts well beyond 
the stated impacts to agriculture.  Because the project is near a river and a highway, the 
potential for spreading invasives along these two features is substantial.  To prevent 
spreading of invasives, this project should be required to do the following:  A)  Remove 
all invasive species from the quarry property before the quarry operation begins, B) 
Survey the Salinas River and Highway 58 for invasive species.  C) Implement a long 
term monitoring plan to monitor the Quarry, Highway 58 and the quarry site for invasive 
species, D) Establish an invasive species remediation fund to ensure adequate funding of 
this mitigation measure throughout the life of the project.   



3. AG-3: Dust Generation:  Dust will be a bigger impact than the EIR indicates.  A visit to 
other quarries and construction sites can easily demonstrate that dust is a much bigger 
problem than this EIR indicates.  To mitigate dust, the roads throughout the quarry and 
haul route should either be paved our treated properly with a dust palative.  Dust control 
within the quarry operation is likely to be nearly impossible to fully control, so a 
substantial amount of water will be needed (i.e., far more water than project by the EIR). 
The size of the active quarry operation should be decreased to also minimize dust.  Dust 
monitoring equipment should be installed around the quarry to protect the local residents. 

4. AQ-2b: Naturally Occurring Asbestos:  The soils throughout the quarry should be tested 
and evaluated by a registered geologist to determine whether NOA is present.  If NOA is 
present, the quarry should not become operational because it will be impossible to 
completely control NOA emissions from the quarry. 

5. Bio-1, Bio-2, Bio-3, Bio-4, Bio-5, Bio-6, Bio-7, Bio-8, Bio-9 and Bio-10: Biological 
Impacts.  All the listed impacts to biological resources are significant.  This project 
warrants a fulltime environmental monitor who is not the employee for the quarry to 
monitor and protect biological resources.  The Monitor needs to have the power to shut 
down the quarry operation when necessary to protect biological resources. 

6. Bio-10: Effects on Wetland or Riparian Habitat:  We should already know whether the 
“Seasonally Flooded Vernal Swale“ is a wetland or riparian habitat.  Why don’t we?  If it 
is a wetland, than it should be protected.  If it can not be protected, then a mitigation 
wetland should be constructed.  Retention basins are not adequate to function as wetland 
or riparian impact mitigation.  Also, the Regional Water Quality Controlled Board should 
be consulted regarding wetland and riparian impacts. 

7. Geo – 3: Soil Erosion and Loss of Topsoil:  All top soil removed from the quarry site 
must be maintained to preserve the soil’s biological characteristics until it is needed for 
reclamation.  Protecting the soil from wind and rain is critical preserve this resource.  
Simply stockpiling topsoil will not preserve this resource adequately. 

8. Geo-4: Changes in Surface Runoff and Drainage Patterns:  Although I agree that 
retention basins are needed for this project, the project needs to be carefully evaluated for 
changes in water and sediment runoff that could affect downstream waterways.  When 
the retention basins overflow, the water leaving these basins could cause significant 
erosion as its discharged (i.e., this water could be “hungry” because it is relatively clean).  
Changes in the fluvial geomorphology of the creek and the Salinas River downstream 
need to be investigated.   

9. Haz-2: Release of Hazardous Materials or Waste: This section of the EIR is missing a list 
of regulatory requirements. 

10. LU-2: Compatibility with Land Uses in the Santa Margarita Community:  This project is 
not compatible with the community as proposed.  Specifically, the project impacts: 
bicycling on Highway 58, increases truck traffic to an unacceptable level, endangers 
children going to and from school, diverts traffic into residential areas, increase noise and 



air pollution.  These impacts are not adequately mitigated.  One solution would be to 
route the quarry trucks through the Hanson quarry.  Another solution would be to 
construct a new road east of the Elementary School, if possible. 

11. WQ-1: Alteration of Runoff Water:  From my experience at other quarries and similar 
type projects, the impacts to water quality are more significant than discussed in this EIR.  
Over time, the quarry operators will cut corners to save money and time.  To mitigate this 
deficiency, a water quality monitor should be hired to inspect the operation at least 
weekly to ensure no impacts to surface and groundwater occur.  This WQ monitor should 
not be the employee of the Quarry and should have the power to shut down the operation 
if warranted. 

12. WQ-2: Alteration of Groundwater: In addition to septic discharges threatening 
groundwater, the retention basins do as well.  Unless the retention basins are lined, any 
contaminates that flows into these basins could migrate to groundwater.  The water in the 
retention basins should be monitored at least monthly. 

 

Traffic Study:  I attempted to review the Traffic Study included with the EIR, but I could not.  
The primary reason is that it contains variables that are not defined.  The Traffic study needs to 
be rewritten so lay people can understand it.  The traffic study appears to substantially be 
downplaying the impacts of the proposed truck traffic. 

Conclusion:  Again I find that the only acceptable alternative is the “No Project” alternative.  If 
this project were to be significantly decreased in size (land area, production and maximum truck 
traffic) and ALL the mitigation measures I proposed above were implemented, ity may be 
appropriate to re-propose this project. 

 

Thank you for the opportunity comment. 

 

 

William Arkfeld, PE 
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Dear Mr. Wilson,

 

My name is Dr. Ryan Alaniz and I am writing you about the Oster/Las Pilitas quarry proposal.  
Last January I was able to purchase a home on Parkhill road, less than five miles from the 
proposed site of the quarry exit.  After reading the quarry proposal, land use statements, traffic 
audits, etc. I am very concerned that the benefits of the expansion of the business will not 
outweigh the drawbacks, except for the owners of the company.  

 

Indeed, I chose to move here from SLO for the pristine nature, open land, wonderful cycling 
opportunities and to create a sustainable life.  However, I only now realize that a large company 
can take away some of what drew me here.  I am concerned about the air quality and 
micro-particles being blasted into the air for my children and family.  I am concerned about 
roaring gravel-filled trucks running me off the road.  And I am concerned that this project has 
only negative consequences for the people who live here with no clear tangible benefits.

 

I urge you to stop this project from moving forward on behalf of the people who plan to live in 
this beautiful area the rest of their lives.

 

Thank you for your time.

 

Sincerely,

Ryan Alaniz, PhD

Assistant Professor, Sociology

Cal Poly State University, San Luis Obispo

 

4605 Parkhill Road



Santa Margarita, California 93453

-- 
Ph.D., Sociology
Personal Website: www.cla.calpoly.edu/~ralaniz 
Assistant Professor, California Polytechnic State University, San Luis Obispo

"The greatest challenge of the day is: how to bring about a revolution of the heart, a revolution 
which has to start with each one of us?" --Dorothy Day 



Department of Planning & Building Co. of SLO,
     The following letter is a response to the Draft EIR of the proposed Las Pilitas Quarry Project. 
I do have strong opinions and will get them out of the way so I can present some overlooked and 
misguided information in the EIR about bicycling, traffic, and the effect on downtown 
businesses..
     As far as my opinion goes I believe this to be a horrid proposal. To destroy the aesthetic, 
humane, rural, and overall livable character of the town of Santa Margarita for the benefit of a 
very limited few is crazy. Sure it can be said that the actual rock and gravel go to projects that 
help everyone, but that same material is already available locally with no new impacts to anyone. 
     As for the EIR.  
           Bicycling:  At the town meeting when the EIR was presented to interested parties 
someone asked if they studied the impact on bicycling the representative speaking for the county 
said and I quote, "We found bicycles to be irrelevant."  Well when the traffic study is done on a 
single day is the middle of the hottest month of course you will find bicyclers irrelevant, because 
there will be none to be found. Go out there any pleasant day in spring, fall even summer and 
winter and you will encounter bicyclers.  I do assure you that Highway 58 is a well used route for 
many riders.   As a matter of fact I use it daily to commute from Santa Margarita to Creston to 
and from my work.  My commute has been greatly impacted by the current amount of traffic 
using the road to get to the solar projects. I now ride daily to Atascadero and up Rocky Canyon to 
Creston.  I accepted this new route as temporary because of a three year build out of the solar 
plants and was looking forward to resuming my old route when they were complete.  To allow 
the Las Pilatas Quarry would kill all future hopes of commuting by bike to Creston.  That to me 
is not irrelevant.  My solution to this issue deny the project or  require the applicant to construct 
and maintain a class 1 bike path (think Bob Jones Trail) from Park Hill Rd. to the town of Santa 
Margarita.
     Traffic: (1) To include the traffic from houses that don't even exist like the future Margarita 
Ranch developments into the study leads to false percentages.  The overall number of trucks has 
less of a percent increase when the number of car trips is falsely inflated. Thus appearing to cause 
less of an impact. (2) Right now when buses in route to the solar plant turn east onto Highway 58 
at El Camino many cars will go right at Encina and race though the residential district to beat the 
bus.  This problem will be impounded and become a permanent issue when the trucks from the 
Las Pilitas Quarry are running. Nowhere in the EIR did I see this issue addressed. (3) Trucks 
heading south from Atascadero and turning left on to Highway 58 will also be a problem that 
must be accounted for.  They must stop and wait for through traffic and people turning right from 
the opposite direction.  While they wait cars following them will be using the bike lane to pass 
them on the right.  Sit and watch and you will see this is happening right now even without the 
added truck traffic.  This happens to be a blind curve and will put pedestrians and bikers at 
further risk.   (4)  The note that they may run up to 800 trucks a day during special permitted use 
concerns me.  The rep at the meeting said it is for issues like disaster relief such as a major road 
wash out due to a flood or damage from an earthquake.  As a long term resident, 25 years, of 
Santa Margarita I do know when Hanson's is pulling special permits and running all night, and it 



was not because of major flood or earthquake damage.  Two recent examples are the repaving of 
Highway 101 from Templeton to Santa Margarita and the airport extension in SLO.  What is to 
stop the Las Pilitas owners from claiming special permit for similar reasons? The best mitigation 
for these traffic issues is to deny the permit altogether.  Other solutions include requiring the 
projects owners to pay for a full time traffic officer, assigned solely to Santa Margarita, and 
employed by the county to patrol and enforce traffic laws.  Have penalties in place that revoke 
specific individual truckers, who break traffic laws, from running through town.  And have the 
quarry shut down for a certain numbers of days for each traffic violation. A final solution would 
be to require the owners to create an alternative route that by- passes 58 and the town altogether. 
       To say the truck traffic will have no impact on local business is incorrect.  It will have an 
impact.  Currently on a daily basses trucks pull up in the center turn lane in front of the 
downtown businesses and idle while the driver runs into the store to purchase lunch or whatnot. 
 Sometimes preparing their sandwich takes 20 minutes or more.  With 273 trucks running daily 
this practice will only increase to the point where residents will demand enforcement of current 
laws that forbid it.  The end result will be that the trucks will pull in front of The Educated 
Gardener, Dunbar's, Budweiser, The Antique Barn and other local businesses, discouraging and 
preventing patrons from gaining easy access.The end result being a decline in sales for those 
businesses   
     Finely, it was noted in the EIR that there is only one bus stop in the town of Santa Margarita. 
 This is not true there are four bus stops.  Two, one for each direction,  located at the corner of 
Encina and El Camino, and two up by Ancient Peaks.  The two at Encina will be greatly 
impacted by an increase in truck traffic trough town.  Especially when enforcement of no 
stopping in the trun lane begins.  Trucks then will park at the bus stops so the drivers can run in 
and get their lunch.  Causing buses to miss unseen passengers or even worse double park to load 
and unload people.   Again the best solution is to deny the project. 
     In conclusion: The current EIR needs to be amended to consider all of the overlooked impacts 
of the quarry project.  In the end it will be clear that these impacts far outweigh any benefits and 
that the project must not be allowed to go forward. 
Thank you for your considerations,
Thomas Smith
Resident Santa Margarita Ca.
PO Box 1013
Santa Margarita Ca.  93453
438-5109

   



Murry Wilson,

As I am well aware of many detailed responses to the Draft EIR of the Quarry project, I 
will send my input in the form of questions that remain to be answered in the process 
designed to see that such a development is well considered in an impartial and 
informed manner as it relates to bicyclists.

1.  Why was the Draft EIR so deficient in both its scope and depth regarding the 
project's impact upon bicyclists?

1a.  What was John Larson's (URS Corp EIR Project manager) role in producing 
a Draft EIR that was neither complete or unbiased?  

2.  Why did it not consider the condition of the Hwy 58 roadway in its current condition 
as it would impact cyclists?

3.  Why did it not consider the deterioration of the existing Hwy 58 roadway as part of 
the environmental cost of this project?

4. What would be the costs of providing a safe roadway, designed to CalTrans 
standards, with proper shoulders and striping?

5.  Why is not the cost of such roadway improvements not a part of the EIR to allow the 
use of this public right-of-way for 270+ trips a day for double hopper gravel trucks?

6.  In order to provide for the continued use of this roadway by bicyclists (and autos, for 
that matter) will CalTrans, SLO County, Las Pilitas resources fund the improvements 
and maintenance of this roadway?

7.  Will the highway be rebuild/redesigned to safely carry the truck traffic along with the 
existing bicycle traffic?  (Remember:  the increase in truck traffic will have one truck 
passing a cyclists about every two minutes on this narrow highway.)

8.  Considering the cost of building a highway to carry such truck traffic, is there an 
alternative route that can be implemented across the nearby Hanson Property?  (If the 
State/County feel that this resource is so valuable, they should be able to work 
something out.  Paying Hanson for the right to cross their property or for establishing a 
right of way along the boundary might be preferable to the cost of rebuilding Hwy 58.)  

9.  What gives Las Pilitas Resources the right to use the Hwy 58 public right of way to 
the detriment of the many other citizens adversely affected, whose tax moneys have 
established that roadway?



10.  What is considered appropriate 'mitigation' for 'environmental damages' resulting 
from this project?

10a.  Is the proposal to provide gravel to other bikeway projects elsewhere in the 
county going to effectively mitigate for the loss of a major recreational 
thoroughfare to the roads and hills beyond Santa Margarita as cyclists choose not 
to dodge double hopper gravel trucks traveling in both directions, sometimes 
passing side by side next to cyclists?
10b.  What will be the cost of a highway that provides adequate road width and a 
safe shoulder?
10c.  Can an alternative designated bike path be built where highway conditions 
do not allow an adequate shoulder?

11.  Has the impact on the tourist industry, which includes thousands of bicyclists a year 
coming to ride through the Santa Margarita/Pozo/Creston hills and valleys, been 
considered?

12.  Has the impact of the reduction of air quality along the Hwy 58 route been 
evaluated?  Will there be adequate enforcement of duct control measures for the 
foreseeable 25+ years of this project?

Thank you for your consideration,
Ed Goshorn
10050 San Marcos Rd, Atascadero



Comments on 
Draft EIR Las Pilitas Quarry CUP and Reclamation Plan SCH# 2010071013 

DRC 2009-00025 
 
6/5/13 
 
Jean Boenish 
3415 Parkhill Road 
Santa Margarita, CA  93453-9646 
 
 
The headwaters of the Salinas River watershed unite in a basin skirted by the Los Padres 
National Forest and the Pozo and Parkhill road boundaries of Santa Margarita in San Luis 
Obispo County.  This rural area holds particular value as one of the remaining readily 
accessible vista loop roads that still has notably dark night skies, co-existing mixed-use 
traffic, ecological study and enjoyment areas, natural wildlife habitats, and sensitivity of 
residents toward good land stewardship with well coordinated land management plans. 
 
The quality of this northern gateway area to the Los Padres National Forest is threatened 
by overdevelopment from planning proposals. Such rural areas are highly prized for 
recreational opportunities and refreshing offerings of natural serenity yet are also more 
vulnerable to overdevelopment due to rationalized pressures for overuse or incompatible 
encroachment from surrounding areas.  Air, light, and sound pollution, discharge of 
groundwater basins, and destruction of benign uses are all current threats. 
 
Summary of Points of Concern 
 

With regard to consistency of application of county regulations, the proposal is 
clearly an incompatible use as suggested and sited; it is destructive of currently 
co-existing uses and not to be confused with or favorably compared to existing 
quarry use north of the plan area.  Scoping comments regarding adverse impacts 
on regular and popular daily recreational bicycling and property values were 
ignored; all bicycling related activities and enterprises on this vista loop road 
would be completely jeopardized, property values would be diminished, and 
public access to views of the entire northern edge of the Los Padres National 
Forest would be impeded. 
 
The proposal misrepresents needs for its product, implies advantages that do not 
exist, and diminishes hazards to integrating it with the community and natural 
surroundings. The quarry proposal is a private profit enterprise and of no public 
necessity or advantage. There is no existing production shortage of the resource in 
this area; still the plan suggests mass wasting and environmental alterations 
destructive of others’ residential enjoyment and with effects that are permanent in 
terms of lifetimes.  The plan includes 273 double-trailer gravel truck trips daily on 
the winding gateway roads to the National Forest with significant unmitigable 
impact.  This quarry production would compromise safety for residents, endanger 



water resources upon which residents depend, and lower both regional air quality 
and serenity from blasting and transportation noise.  
 
This new quarry plan would be to the detriment of the area’s current trade and 
commerce that have naturally developed around maintenance of the qualities of 
the region’s rural character.  Reversal of naturally developing trends toward 
benign use forms is contrary to logical development. There is insufficient reason 
for changing rural residential, recreational, and natural habitat uses of the areas 
that would be affected when taking the resource is unnecessary, poorly integrated 
production plans are wasteful of resources, and there is insufficient effort to 
minimize adverse impacts. 

 
Particular Points of Concern 
 
Unjustified proposed takings significantly and unreasonably diminish:  

 
Residents’ enjoyment of existing residential atmosphere and quality and value of 
properties, including quality of wildlife habitat; and 

 
Residents’ and frequent visitors’ abilities to transit the area in reasonable security, 
including elimination of bicyclists’ ability to safely use the vista loop roadway. 

 
Unjustified proposed reduction of others’ quality of life adversely increases: 

 
Noise and air pollution; 
  

 Compromised security of quantity and quality of well water. 
  
An arbitrarily chosen commercial truck smaller than the proposed size was observed in a 
single trip – just from the bridge to the “Highway 58 Curve” – crossing the lane markings 
11 times, two of those completely over the center line into oncoming traffic. 
 
Existing bicycle traffic and volumes and potential impacts thereon were ignored in the 
Draft EIR even though bicycling was highlighted in the scoping comments. 
 
Improperly designated mitigation areas are nothing more than potential buffer zones; true 
mitigation areas would be set aside conservation easements not in close proximity to the 
proposed activity site. 
 
There is no discussion of condemnation of abutting and nearby residences or of the better 
common alternative of waiting out the lifespan of the existing residents before taking 
over properties and changing area uses. 
 
Noise threshold figures should be significantly lower in rural areas where natural ambient 
noise is low and punctuating sound, even at low levels, is much more noticeable and 
disturbing to both humans and wildlife under normal conditions.  For example, the train 



whistle in Santa Margarita can be heard by residents at the top of the grade of Park Hill 
Road just before Huer Huero Road.  
 



To Whom it May Concern,
  I am sending this letter in regards to the proposed HWY 58/Las Pilitas Quarry Project located in 
Santa Margarita. My family and I currently live within one mile of the entrance to the proposed 
quarry, and we have numerous concerns we'd like to share with the County. 
 My husband and I purchased our "dream home" on Parkhill Road last year, charmed by the rural 
environment, biodiversity, quietness and overall tranquil and unique feel of the area. At the time, 
we had 3 children, and just last week, we welcomed our 4th. Our home backs up to oak 
woodland, and I often go outside with my younger children to view the deer, quail, fox, plethora 
of birds and uncountable other wildlife we never had the opportunity to view and experience 
while living in other, more urban, parts of the County. We love it here, for the first time, we 
believe we are truly home. 
 When we found out about the quarry, we were completely taken aback. We had no idea of the 
proposal, and immediately, I had strong opposition. I've worked on construction projects as a 
sub-contractor for the last 5 years, and know first hand many of the dangers - both to workers, the 
public and environment. Within a few minutes, I had my impact list complete. It worries me 
greatly, to say the least. 
1) Blasting - our home is built on a slope. Any damage from blasting (which can easily register as 
a small earthquake) is not covered by insurance. Who is going to check (and pay for) foundation 
checks to make sure our home is stable and safe?
2) Noise - Between the blasting and continuous construction from 7 am to 6pm, what will happen 
to our tranquil, peaceful environment? My oldest daughter has a sensory issue with loud noises. 
Will she be terrified all of the time? Will she not want to go outside? Can I get my two younger 
children to nap during the day? What of all of our wildlife? Will the birds be frightened away?
3) Dust - I've worked for the last 5 years in a dusty construction environment. I use dust and 
particulate masks often, and I know that fine dust can travel miles. I do not want to use a dust 
mask at my own home, nor do I want to see my children playing outside with them on. The dust 
will settle on our plants, our garden, our children's toys. It will cover everything, and there is 
nothing that we can do about it. I also think of my kids breathing in that dust, and it scares me - 
tremendously. 
4) Traffic - The EIR and other reports list there could be nearly 300 gravel hauling vehicles a day 
on HWY 58. The road section on 58 they would be traveling on is full of turns, blind spots and 
dips. It has to be navigated carefully in a passenger vehicle, and I can't even imagine doing so in 
a double load truck. Fully loaded, these trucks are considerably unstable, and have the tendency 
to tip. If the driver doesn't pay careful attention at every turn and dip, there could be horrible 
recourse. Add in bicyclists, children walking to and from the bus stop, and other road traffic, and 
it is a fatal accident waiting to happen. Times that by 300 trips a day, and it is a matter of time 
before someone is seriously injured or killed. I travel that road with 4 children, including a 
newborn, daily. When will it be our turn?
5) Water Safety - The EIR does not list the MSDS forms nor the chemical names for the cleaning 
solution to be used on the gravel, but I can almost guarantee they will be petroleum based and 



most likely carcinogenic. There is a chance they will breech the water table, which will impact 
EVERY person living in the area. Since every family out here lives off of personal wells, who 
will test our water to make sure it is safe? Will the Las Pilitas Corporation pay for our testing? I 
make baby bottles, cook, clean, take showers in, and water my plants with my well water. If it 
becomes contaminated, what will my family do? How am I ever supposed to hand a bottle of 
water to my two year old and not fear I'm giving her something that could cause cancer in the 
future?
6) Impact to Environment and Wildlife - Our favorite thing about living in this wonderful area is 
the wildlife and associated native environment. Every morning I have a cup of coffee and stare 
out my windows to watch the jays, quails, squirrels, hawks, deer, fox, and other animals safely 
and peacefully traverse my property. There is no noise, other than their own, and it really is 
something beautiful. I know they will not stay if this quarry is approved. There will be nothing 
left to marvel at, and the thought is heartbreaking.
7) Property Values - I fear if this quarry is approved, our "dream home" will become nothing 
more than a nightmare. If we decided we need to move, which we desperately don't want to do, 
who in there right mind would take our place? Property values for a 10 mile radius will take a 
nose dive, and all of our hard work and investment into our home will be for naught. I would be 
surprised if I could sell this beautiful home and land for 50% of what we paid for it if there is a 
quarry built less than a mile away. I know for a fact, my neighbors all feel the same. 

  To be blunt about it, if this quarry is approved, it will negatively effect thousands of people. It is 
dangerous, destructive, hazardous, and above all, totally and completely unnecessary. The only 
people who will benefit from this quarry will be the two owners, who will happily rake in the 
money while living in their safe, quite, healthy homes. The rest of us will just suffer. 
Thank you for your consideration,
Ryan Deveraux and Alison Bryson Deveraux











> Comments on the EIR and overall Oster Quarry Plan.
> From; Shurtleff Family Trust, Shane Hayward, Blair Shurtleff
> 
> We could write volumes about why this is such a horrible project and we are 
vehemently opposed for several hundred reasons.
> Most are covered in the overwhelming opposition letters and Margarita Proud. 
> We own property a very short distance away for over 35 years and have had to 
live with the Kaiser/Hanson quarry. 
> 
> I have had 3 broken windshields, ruined paint jobs from the quarry trucks 
(even with covered loads) and nobody to reimburse us for the damage. The 
blasting has gone on for years but is less ear shattering since the Hanson 
quarry is so deep now.
> 
> The Oster Quarry will be elevated and the blasts will ruin the peace in our 
valley. Just because there has been one mine DOES NOT mean we have to live 
with another one for 30 more years.
> We have "paid our dues" and we are not NIMBYs, since we have been subjected 
to a quarry for my 35 years in the area.
> 
> I was on the Margarita Advisory and Planning Commission for many years. The 
number one complaint was quarry mine traffic speeding through our area and 
town. No matter how many times we requested, ordered or begged the Kaiser 
quarry to be good neighbors they were not.
> Truckers are paid by the hour. Does one really think they will drive slow?  
> 
> Margarita has developed into a quaint, western town. We even have the number 
one voted restaurant in the County, (The Range) and Santa Margarita continues 
to change with new and existing vibrant businesses. Does one really believe 
these quarry truck and trailer loads of granite and aggregate flying through 
Margarita will help our beautiful community as they roar through town kicking 
up dust, parking in the center turn lanes, parked on any area possible, 
waiting for the quarry to open at 6:00 a.m.? The quarry adds nothing to our 
town.
> Do you think Templeton, which is similar, would want these massive quarry 
trucks?
> 
> Highway 58, Calf Canyon and Pozo Road will all be affected by the 100-300 
oversize rock trucks a day. The roads mentioned, have in the past decade 
become famous for bicyclists and written up in many national magazines. 
Motorcycle clubs, car clubs all come out regularly to enjoy our peaceful and 
very scenic roads. Does one really believe this quarry will be compatible with 
these uses?  What about shoulders on the roads. What about rock debris?

> For those that have not actually driven to the proposed site -do it! It is 
crazy and naive to think that these truck and trailers will not cause 
accidents or deaths. No shoulders and no pull outs, tight and many narrow 
curves.

> Who will pay to fix and sweep our roads? Bicyclists complain loudly now 
about the chip seal job on Highway 46 to the Cambria Coast. Bad chip seal will 
seem nice after what our roads will look like if this is approved.
> 
> The corner of Calf Canyon and W.Pozo Road is dangerous now as many drivers 
do not stop at the stop sign on Calf Canyon/58. Drivers on W. Pozo Road 



constantly slam on their breaks to avoid the cars and trucks that do this.
> The loaded quarry trucks will not have the speed to make it up the grade on 
Highway 58 (cemetery) unless they roll through the stop sign as many do now.

> I was the first person on an accident some years back due to this existing 
problem and the car traveling on Pozo road towards Margarita swerved and 
crashed. Both occupants in the car died.
> The car that pulled out (from Calf Canyon) continued on their way probably 
not even knowing they killed 2 people.
> 
> Jake brakes. The quarry trucks will have to use jake brakes often. You can 
hear jake brakes a mile or more away.  This will be continuous no matter what 
anyone claims.
> On many days and nights the train sounds like it is 100' away due to the 
wind direction and moisture/fog. I find trains to be soothing but not 
blasting, not crushing, not the sounds of continuous trucks at 5:30 am until 
sunset and not jake breaks which are nerve wracking.
> 
> Valley Fever is out of control now. I just recovered, after 7 months sick 
and in hospitals due to Valley Fever. I lost 15% of my lungs. Although I can't 
prove I got it from our land ( I travel frequently ),the doctors said it was 
likely. Many workers further out Highway 58, at the new Solar farms, thousands 
in Arizona, California, Texas and Mexico have gotten Valley Fever. Google it 
and see if this is something you would want to have and see how it is 
spreading. Will the quarry pay the medical bills, for accidents caused and 
stress this will cause? Of course not.
> 
> If the Santa Margarita Ranch proceeds with their plans to build, I doubt 
anyone would want to purchase a spectacular, expensive home as many of these 
homes will face towards the quarry on the hills.  The trucking noise as well 
as blasting will destroy the peace and quiet (as sound travels up).
> 
> Sunset Magazine, amongst others, have written about the wildflower season 
viewing and Santa Margarita, on these exact roads. Will the tourists bringing 
money to our County want to contend with the oversize trucks or look at the 
countryside? Is this something compatible with Savor the Central Coast at the 
Santa Margarita Ranch?

> The prevailing winds will blow the silicate, cancer causing dust towards the 
homes on Calf Canyon, up Parkhill, down the San Jose Valley (the valley land 
along W. Pozo Road) as well as the noise for 30 or more years.
> 
> Visit any winery and most have signs saying DUST KILLS. This is meant to 
prevent visitors from driving too fast on their D.G. roads and killing their 
vines. There are hundreds of acres of vines that will be affected on the Santa 
Margarita Ranch. Dust will blow from the quarry, the trucks and off the roads. 
Why allow this industry the right to damage our number one industries, 
agriculture and tourism ? How many jobs will it provide for our community? 
Less than 6.
> 
> Their is talk of more major agriculture along W. Pozo Road that will be 
hindered by this use.
> Several beautiful, new, homes under construction now and several more in the 
planning stages that will be greatly impacted, including our new family home 
near to our old home.  Will the quarry pay the land owners money to mitigate 
all that they impose on us?
> 
> I have heard the argument made that it will be "locally owned". Hardly a 
reason to approve this quarry because it can be sold at any time. US Americans 
and U.S. companies own mines and quarries all over the world. Businesses 
change hands every day. This is hardly a "nationalistic issue". 



> 
> Mike Cole is a great guy but this project is selfish. It destroys more than 
it builds. There is no mitigation for people that die in accidents. Why should 
we be stuck behind rock spewing, slow trucks for the rest of our lives? Why 
sacrifice quality of life for many for the good of a few?
> 
> Elementary school, train crossings, quiet tree lined neighborhoods, 
beautiful town, agriculture and tourism, should all come first. There is no 
possible argument that can be made to override what the majority want, which 
is no new quarry. Hopefully, our elected officials, the Planning Dept. will 
choose the right thing to do.  

















Murry Wilson, Environmental Resource Specialist
Department of Planning and Building
976 Osos Street, Room 300
San Luis Obispo, Ca. 93408-2040

Please allow me to introduce myself.
My name is Jim Gunter.
I live on Parkhill Rd. near Santa Margarita, as I have for over 51 years.
I want to address the county decisions concerning the asphalt recycling plant and quarry proposed on 
Hwy. 58 East of the very small town of Santa Margarita.
 
In 1962 when we first came to this area, my family went down to the town of Morro Bay, where my parents 
witnessed the dynamiting of Morro Rock for the purpose of obtaining road base for San Luis Obispo south 
county projects.
As a reference, approximately 200 - 400 semi-trucks (the same amount as estimated for our community) 
were coming across the breakwater, past the PG&E plant, past what is now the Great American Fish 
Company and up to the highway from there.
Looking back, we all know that this desecration of one of California's natural wonders was insane, but well 
intentioned people were doing it never the less.
 
When the folks of Morro Bay along with supporters like my parents got disgusted enough, they brought the 
project to a halt, or so we thought.
Within two to three years, Kaiser Co. proposed a quarry to be placed in Garden Farms.
Funny, when the project was moved to our neighborhood the protests from Morro Bay subsided.
Because Santa Margarita was a small community without a loud commanding presence, we got stuck.
That was in the 1960's and we're still paying the price with extra traffic, noise and dust through the 
downtown area.
And if by chance you're crossing El Camino Real as all of the children on the West side of town must in 
order to get to school, then you need to be extra careful because the truck drivers are notorious for 
exceeding the 35 M.P.H. speed limit through town.
 
Then, at a later time, a second quarry was added out on Santa Barbara Rd. in South Atascadero.
That road was completely inadequate for the truck traffic that they've been sending over it for years and 
has only been upgraded in part with the Dove Creek project.
And now you want me to accept a THIRD quarry that will account for much more traffic and impact, and 
my question has to be,  Are you kidding me??!!??
 
I have a better idea.
Go back to blowing up Morro Rock.
Or, re-open the old quarry at Bishop's Peak. That way you can send 400 trucks down Foothill Blvd. 
through Cal Poly, up Grand Ave., turn right on Monterey and right past the courthouse, so our leaders can 
actually see what that many trucks per day for the next thirty years looks like.
How about High Mtn. Rd. in Arroyo Grande?
Send 200 - 400 trucks down through the Village of Arroyo Grande, after all it's basically the same two lane 
street that we have going through Santa Margarita.
I'm sure that the folks from the quarry will assure you that there is no seismic danger to the dam at Lake 
Lopez, as they've reassured us about the possible damage to the Salinas River watershed.
Why would they say anything different?
By the way, the Kaiser people assured the Board back in the 60's that "blasting would Not be heard 
outside of the quarry property."
I live 9 miles from Santa Margarita and I can hear the train go through town. 



We already have two quarries in close proximity to us while no one else will even accept one.
Now they want us to swallow another one.
That's not fair.
And you know that it isn't.
 
In the over half a century that I’ve been on this road, two things are evident.
1.There’s a LOT more people than you would guess. This is basically a residential community with BIG 
yards.
2. There is virtually NO Heavy Industry other than some farming operations.
 
The night of the info gathering at the Santa Margarita School, you were asked if bicyclists had been 
considered.
The one word answer was “No”
The next day, (a future work day with 300 trucks) over 1400 bikes used that same stretch of road.
This simply has not been thought through properly and I urge you to reconsider your position on this 
project.
 
In conclusion, all that I ask from you is fairness, reason, and representation.
Respectfully
Jim Gunter
4725 Parkhill Road
Santa Margarita
805-438-5657









2



2

3

4

5



6

5

















Attachment to Draft EIR Comment Form 
Proposed Las Pilitas Quarry Project 
 
Name: Scottie and Karen Lewis 
Date: June 2, 2013 
Affiliation:  None 
Address: 10055 La Entrada, Santa Margarita, Ca.  93453 
Phone: (805) 438-4730 
Email:  gpalewis@live.com ; jyllsgma@live.com   
 
Comments opposing the quarry 
I am greatly concerned with the lack of overall observation on the part of those 
responsible for the Environmental Impact Report.  The report did not address some key 
concerns regarding the use of Hwy 58 as a main entrance and exit point for the quarry. 
 
The first concern is for the many bicyclists that use Hwy 58 as part of their training 
routes.  There can at times be many dozens or even a hundred cyclists on the road.  They 
will typically be in groups of 5 or more along Hwy 58, and onto Park Hill Road.  These 
cyclists usually ride single file, but just like automobile drivers, they will pass slower 
riders.  The scenario of a cyclist passing another, with a car approaching from one 
direction and a transfer trailer truck, full of gravel, approaching from the other, is just 
plain dangerous.  Yet this scenario will likely be repeated several times a day.  I don’t 
care how careful they drivers CLAIM to be, it is not uncommon for them to swerve into 
the oncoming lane to avoid the cyclist, putting them in head on situations with other 
vehicles.  Even if the truck does not, often times the autos will, out of fear of making 
contact with the cyclist.  This hardly seems to support the “Share the Road” signs all 
along Hwy 58, placed there by the state or county. 
 
Residents of Park Hill Road, of which I am one, will be forced to follow behind 
extremely slow trucks exiting the quarry.  They will be loaded heavy and climbing a 
steep hill immediately after exiting the quarry driveway.  There is not ample space for a 
safe approach from the east, for west bound travelers.  With a speed limit of 55 mph in 
that area, auto drivers will be forced to break hard to avoid the sudden appearance of a 
transfer truck entering Hwy 58. 
 
Yes, Hwy 58 is a state highway, but it is not a typical highway either.  There are signs 
warning that long trucks are not recommended on Hwy 58, and for good reason, it is too 
windy and twisty for safe travel of long trucks.  That section from Pozo Rd, has been 
applied to receive a “scenic” status from the state, and it deserves to be such.  I have no 
doubts the only reason it has not been done already, is it is being held up to allow this 
quarry to open, in which case it will never receive the scenic status, because the quarry 
will destroy that look. 
 
We already have a quarry in that area, and they have an entrance off El Camino Real, 
north of Hwy 58.  With the load the high number of quarry trucks will put on the 
highway, plus the trucks from the in progress construction of the solar project, and the 



additional auto traffic as well, the damage to Hwy 58 will be unprecedented.  Costs to the 
state and county will be very high. 
 
 If the county chooses to ignore the concerns of the citizens of Santa Margarita, and the 
surrounding areas, then they MUST insist they use the existing entrance/exit along El 
Camino Real.  In truth, there really is NO GOOD PLACE for this many trucks daily to 
travel along Hwy 58 or even El Camino Real.   
 
The EIR also does not address the already approved, 100+ homes to be built on Santa 
Margarita Ranch, that will also use the same route.  This will add even more congestion 
to what will soon become an over crowded route.  I know there have been numerous 
complaints and concerns regarding the children going to and from Santa Margarita 
Elementary School, and the quarry proponents have stated they will alter their schedules, 
but that will only last a short while.  If they start increasing the number of trucks, which 
they will, then their schedule will no doubt change.  This will create an unbelievable, and 
unnecessary, gridlock at that crossing. 
 
There is only one reason this quarry is being proposed and pushed so hard upon the 
citizens of this community, and that is money.  There will only be about 10 full time jobs 
created from this quarry.  Those 10 jobs in no way offset the cost and inconvenience this 
will cost this community.  Nor does the EIR address what the loss of revenue will be to 
the town of Santa Margarita.  The town has become a tourist stop from Hwy 58 and many 
of the shops and restaurants are thriving from it.  Santa Margarita Ranch also operates zip 
line rides and ranch tours that originate from the center of town, where they are taken to 
the ranch in vans.  The added traffic will slow them considerably, and I think will 
frustrate tourists to the point that they will not return.  Santa Margarita’s appeal is that it’s 
a sleepy little town, but that appeal will be ruined forever with 100+ transfer trucks 
rumbling through it in an 8 hr period.  It’s hard sometimes to see children and even adult 
pedestrians crossing Hwy 58 inside town, and this will make for a very dangerous 
situation with drivers being frustrated behind so many slow trucks, they will easily look 
past the pedestrians, or worse, they may actually hit a child or adult crossing the road. 
 
My wife has a tendency towards bronchitis and pneumonia and I have constant allergy 
issues that I medicate daily for.  The added dust in the air will only worsen this.  In 
addition, the increase of cases of Valley Fever that have occurred from the construction at 
the Topaz, and other, solar projects will likely be small compared to the increases from 
the additional blasting from a new quarry. 
 
This quarry cannot be allowed to open. 
 
 
 
Scottie & Karen Lewis 
10055 La Entrada 
Santa Margarita, Ca 93453 



EIR COMMENTS ON LAS PILITAS QUARRY PROJECT
 
June 4, 2013
 
Sherry Martinez
5975 Parkhill Rd.
Santa Margarita, CA 93453
805-471-9538
 
sherryscorner@aol.com
 
 
 
To all involved in matters regarding the Las Pilitas Quarry Project,
 
Other than the obvious traffic problems this quarry will cause, my main concern is Valley Fever-We live in 
a known and proven endemic area.Only 30 miles away, 28 people have been diagnosed with VF in the 
last few months. Those are only the workers at the Solar Plant. Not to mention the only ones that have 
been properly diagnosed.  Valley Fever often goes misdiagnosed, the numbers are staggering.
I am not convinced that there has been a sufficient amount of attention and talk on this topic. I can only 
hope and pray that you will contact the San Luis Obispo County of Disease Control and get their latest 
statistics and numbers of people affected by this life long incurable, deadly and debilitating disease. One 
spore is all it takes to breathe in, the fungal spores have been known to travel in the wind up to many 
miles.  The recent epidemic numbers of Valley Fever in our county have risen in the past 5 years.
 
There are maps available at the SLO County Disease Control.
 
At the "Town meeting" held on May 30, by the Las Pilitas Quarry people. Little to nothing was known about 
this horrid disease. This is not a matter that should be brushed under the carpet as saying "well, the 
Hansen Quarry is right there and there seems to be no problem".  No problem?? I would like someone to 
prove that. In November of 2011 I was diagnosed with Valley Fever, actually I am one of the more unlucky 
Valley Fever suffers, because the cocci, dissemintated-(spread) throughout my body and is in my central 
nervous system. What this means is I will have to be on drug therapy for life, the drugs they use to control 
the fungus is similar to chemotherapy. I have to have my liver tested every three months due to the drug 
causes liver failure, hair loss, fatigue, head aches, muscle aches and dry skin so severe I have to lather a 
40.00 cream on myself daily. Not to mention the cost of the drug therapy is in range of $1000.00 to 
$3000.00 per month, that is if you are fortunate enough to not have to get injections straight into your 
brain. I run the risk of needing these injections into my brain if I am consistently exposed to these fungal 
spores being kicked up in the air that surrounds my home.
I live only 1 and a half miles from the proposed quarry. If I end up getting cocci-meningitis because of over 
exposure to the fungus my treatments will be very long painful and expensive. Not to mention I would have 
to go to Bakersfield for the treatment
 
In closing, I would like to say, this quarry is not a matter of money, jobs or property rights, it is a matter of 
character.  If I was doing something on my property that was perfectly legal, although it could cause my 
neighbors to get a life long illness without a cure, not to mention possibly death. I COULD NOT LIVE 
WITH MYSELF.
Side note: what if it is their family members who get sick or die? Just in the name of $$$$
 
I know the soil testers want to say that there is only a small area that the spores can grow in. All it takes is 
one and they are smaller than the head of a pin. You will never know until it is too late. What are the lives 
of the local community worth? Dirt?



 
Very sincerely and sadly submitted by,
Sherry Martinez

















Murry Wilson, Environmental Resource Specialist

Department of Planning and Building

976 Osos Street, Room 300

San Luis Obispo, CA 93408-2040

 

May 31, 2013

 

Dear Mr. Wilson:

 

Regarding the requested permit for the Las Pilitas Quarry I wanted to add my voice to those in 
vigorous opposition to scale and health issues endemic in this project.  

 

Trucks will arrive in the morning to pick up their loads.  They will line up along the road, and in 
town. They will be idling spewing exhaust into the air, in some cases, yards from kids walking to 
and arriving at the Santa Margarita elementary school.  Five times a year I drive across our 
country and I see these hauling trucks on the road every day.  They are not maintained to air 
quality standards and prefer to run until they are fined, then fix a little, and run again. The 
exhaust spewing out of them can be black.  Hundreds of these trucks, lining the road through 
Santa Margarita and up Highway 58, is a serious health concern for citizens who live along that 
route and will be exposed to it day-after-day.  When the weather is hot for many months through 
the summer air does not move in this area – it sits – the exhaust will sit.  

 

There are California Air Quality rules for how long a truck may idle. I would like to know who is 
going to be walking up and down this massive line of trucks clocking how long they have been 
idling?  How has the applicant guaranteed a healthy environment for the businesses, the 
residents, and the school along this route?

 



Please consider all of the negative health issues with this over-reaching, unhealthful, destructive 
proposed quarry.

 

Thank you,

Anna Serra Goldenhersh

4350 Highway 58

Creston, CA

93432

 



As detailed in the Oster/Las Pilitas Quarry Draft Environmental Impact
Report (DRC2009-00025), I strongly support Project Alternative 6.5 (No
Project). This alternative allows for continued agricultural use of
the project site and creates no other environmental impacts. Project
Alternative 6.5 is highly compatible with Residential Rural zoning
immediately adjacent to the proposed project site, appropriate for the
publically-funded infrastructure within the region, and maintains the
rural character of Santa Margarita, CA.
Sincerely,
Pat Witman

Sent from my iPad



















Eileen Serra

4292 Calf Canyon Road

Highway 58

Creston, CA 93432

 

 

May 28, 2013

 

 

Murry Wilson, Environmental Resource Specialist

Department of Planning and Building

976 Osos Street, Room 300

San Luis Obispo, CA 93408-2040

 

 

RE: OSTER/LAS PILITAS QUARRY, DRC2009-00025 DEIR COMMENTS

 

Dear Mr. Wilson:

 

Our family home is located at 4292 Calf Canyon Road (Hwy 58).  The market in Santa Margarita 
is where I get my groceries, Tina’s is where I get my breakfast, and I have been attending the 
Santa Margarita Catholic Church for nearly thirty-five years. I appreciate the lovely couple of 



mile drive from my home to the village. I travel quite a bit and so I know there is nothing like 
Santa Margarita anywhere. Santa Margarita is an intact example of an historic early California 
rural village.  It is virtually unchanged since 1889.  It is listed in weekend antiquing guides, it 
serves as a brief way station for thirsty cyclists, it is one of the few remainders of a calmer, 
unindustrialized way of life.  In Santa Margarita life is quiet but history is loud.  It was one of the 
original stops on Father Serra’s missions as he moved north. 

 

There are so many sincere and valid concerns about this proposed quarry project I barely know 
where to begin. I know it is your duty to consider comments from the community, and I would 
ask you to please focus on what would be lost in the way of established character and livability if 
this quarry were allowed to proceed as planned.  

 

Please ask the planning board to consider the less obvious, non-monetary, but deeply important 
character and compatibility aspects of industrial activity overwhelming this tiny community for 
the next fifty years.  Putting Santa Margarita in the middle of the hauling of heavy gravel trucks 
all day long will without a doubt kill this community.  The village will be turned into one big 
trucker pit stop. I’m not being hyperbolic – it will destroy everything that Santa Margarita is and 
everything it has ever been.  Please take a drive over here and have a coffee at The Porch and you 
will see the enormity of the change that is being proposed to the character and nature of this 
town, and you will appreciate what will happen when it is overtaken by hundreds of gravel trucks 
with their noise, emissions, dust, and lack of connection to the community. 

 

Please take a moment to explain to me how the destruction of the character of Santa Margarita 
might be mitigated?  I cannot see how that is possible.  Please let me know what Las Pilitas 
intends to do to stop their truckers from lingering around on the main street, idling their engines, 
polluting our air, creating noise, as well as a hazard for our school children?  What seems clear is 
that our little charming village is about to become an industrial truck stop.

 

I’ll look forward to hearing from you.  Send mail to:  7 Cheshire Court, Newport Beach, CA 
92660

 

Best,

 



Eileen Serra

 

 



Gerald F. Serra
P.O. Box 223
Creston, CA  93432
 
May 29, 2013
 
Murry Wilson, Environmental Resource Specialist
Department of Planning and Building
976 Osos Street, Room 300
San Luis Obispo, CA 93408-2040
 
 
RE: OSTER/LAS PILITAS QUARRY, DRC2009-00025 DEIR COMMENTS
 
Dear Mr. Wilson:
 
Since 1980 I have owned over one hundred and fifty acres on Highway 58 a couple of miles from 
the Las Pilitas proposed quarry site.  It has been my main family home and extended family 
gathering place.  I cannot adequately convey the familial connection we have to Santa Margarita.  
We travel Highway 58 between our home and Santa Margarita every day, To residents of this 
special community it is clear that the proposed gravel quarry being discussed is not compatible 
with the surrounding area and will do long-term unmitigable damage. By its very nature, surface 
mining is the definition of destruction.  The project to produce 500,000 tons of aggregate from 41 
acres is out of scale.  Among the many concerns for safety and industrial mining noise the basic 
necessary infrastructure does not exist to support a project of this scale.
 
One area of intractable concern is the use of Highway 58 by double-hopper gravel travels, which 
when loaded to capacity will weight 80,000 lbs.  Highway 58 is a snaking country roadway never 
intended to serve as a heavy equipment transit artery.  The wear and tear on the road itself will 
require a constant flow of money for repairs.  Is the applicant expecting the taxpayers to 
subsidize this?  Have they offered to set up a fund to keep the road in good repair, and if so who 
will be monitoring and administering that fund?  Since the repairs will be an ongoing situation 
will the road be shut down over and over to make those repairs?  Will residents be asked to deal 
with constant roadwork along with the other concerning aspects of the quarry?  If repairs are 
needed on a sudden basis will trucks then be staging all the way down Highway 58?
 
According to the Project Description (pg 2-9) the applicant estimates an average of 273 trucks 
daily, but also states that for some projects the truck traffic could reach 800 trucks per day. Are 
the road, traffic, and safety impacts being calculated based on the reasonable worst case of 800, 
or are they using the average of 273 as their assumption?  This is an unacceptably large 
discrepancy and the truck estimate needs to be addressed with accuracy so we know exactly what 



we’re looking at.  I would very much like to know what the actual truck traffic will be?
 
This leads me to the irremediable and acutely disturbing safety issue for all of us, for our wives, 
for our children, for our grandkids, all of whom must drive Highway 58.   We should not let the 
term “highway” confuse us.  This is not a highway.  This is a treacherous, winding, rural road.  
There are turn angles along this road in excess of ninety degrees and small cars struggle to stay 
within the roadway limit lines.  There are no shoulders, no turnouts, and no place to pullover.  
Accidents and total road closures will be unavoidable.  How is the applicant addressing this 
dangerous situation?  Are they considering altering the size of their trucks so they can navigate 
this road safely? And most importantly for those who live on Highway 58 how will emergency 
vehicles:  police, fire, and paramedics get to us when we are in need, if hundreds of trucks are 
blocking the road and there is no room to drive around them?
 
I’ll look forward to hearing from you.  You may respond via email here, or via mail at the post 
office box above.
 
Best regards,
 
Gerald F. Serra
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To: 
Sb: Proposed Las Pilitas Quarry, traffic impact
I support the installation of Class II bicycle lanes from Santa Margarita to the quarry site as a 
mitigation measure for operation of the quarry. Additionally, I believe that all the truck drivers 
should be required to attend yearly training on operating vehicles around bicyclists. The League 
of American Bicyclists (http://www.bikeleague.org) has a course specifically targeted for 
motorists. The City of San Luis Obispo requires (and provides) similar yearly training of this type 
for their bus operators. The focus of these courses is safe vehicle operation around bicyclists, 
whether the bicyclists are operating legally or not. The course also provides details on what legal 
operation of a bicycle includes according the the CA Vehicle Code. 
With no change in the roadway design, there are currently only .4 miles (approx.) in each 
direction striped for legal passing between Santa Margarita and the quarry site. At no place are 
the lane widths wider than 14' and most are narrower. This is not a sharable lane width (safe 
operation of both the bike and truck within the lane) and the CA Vehicle Code 21202 (a) (3) 
allows bicyclists full use of a lane in this condition. While I am concerned about trucks 
attempting to pass bicyclists too close or when they don't have good sight lines, I'm even more 
concerned about poor decisions made by motorists that queue behind a truck, not knowing that 
the bicyclists is in front of the truck.
Given the current volume of traffic (motorists and bicyclists) and the proposed increase of truck 
traffic, this project should not go forward without roadway improvements focused on both 
bicycle and truck use at the same time.
Thank you for your attention on this matter,

---------------------
Kevin Christian
610 Al-Hil Drive
San Luis Obispo, CA 93405
(805) 783-0942
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