
    

 AGENDA ITEM NO. VII.A 
 

Attachment C – 11/13/2013 APC Public Comments Letters 
The following public comment letters were received at the November 13, 2103 Advisory Planning 

Commission Meeting.  



Lake Tahoe
Visitors Authority

November 1,2013

Tahoe Regional Planning Agency
Governing Board
P.O. Box 5310
Stateline, NV 89449

Dear TRPA Governing Board:

At its October loth meeting, the Lake Tahoe Visitors Authority (LTVA) Board of Directors
discussed the merits ofthe South Lake Tahoe Tourist Core Area Plan. The unanimous decision of
the board was in support of the plan and this letter is submitted to the Tahoe Regional Planning
Agency Governing Board to encourage its approval.

The Tourist Core Area Plan will help the LTVA to better promote Lake Tahoe's South Shore and
increase visitation. The plan outlines strategies to help connect visitors to recreation opportunities, a
tactic that would dramatically improve the overall visitor experience. Additionally, the plan
encourages redevelopment and improved transportation options, both essential elements to turning
Tahoe South into a world class destination.

The LTVA Board of Directors commends the TRPA Governing Board for its recent approval of the
Douglas County Area Plan. The approval of the Tourist Core Area Plan is the necessary next step to
implement the Regional Area Plan. Thank you for your consideration in this matter.

Sincerely,

Patrick Ronan
Lakeshore Lodge & Spa

Tamara Hollingsworth
Tahoe Beach & Ski Club

-'.- e-- ~
Jerry Bindel Tom Davis
Aston Lakeland Village City of South Lake Tahoe

1t71~~~
DOllgla~unty Heavenly Mountain Resort

California Location: 3066 Lake Tahoe Boulevard South Lake Tahoe, CA 96150
Nevada Location: 169 Highway 50 / P.O. Box 5878 Stateline, NV 89449-5878

TahoeSouth.com

530-544-5050 phone 530-541-7121 fax
775-588-5900 phone 775-588-1941 fax





 

 
 

 
Tahoe Regional Planning Agency 
Board of Governors  
P.O. Box 5310 
Stateline, NV 89449 
 
November 11, 2013 

 
Re: Tourist Core Area Plan 

   
The Board of Directors for the Lake Tahoe South Shore Chamber of Commerce 
(TahoeChamber) supports the approval of the South Lake Tahoe Tourist Core 
Area Plan. It is the necessary subsequent step to see through the 
implementation of the Regional Plan.  
 
The TahoeChamber Board supported the concept of Area Plans during the 
TRPA’s regional plan update process in the belief that the Area Plan with its 
reduction of duplicative permitting processes, will assist in stimulating some 
reinvestment of the built environment. Without this reinvestment our 
community will continue to lag and decline in appearance, profitability and 
environmental stewardship. In other words – doing nothing is not an option. The 
tourist core area is one of concentrated development and therefore has the 
greatest potential for environmental and scenic improvements through the 
enhanced design standards.  
 
With smart planning as that envisioned under the plan, the tourist core area will 
better connect visitors to the world-class recreation opportunities that our 
community boasts. Enriching visitor experiences through improvements in both 
the built and natural environments is critical to the future prosperity of the 
region as whole.  We encourage the TRPA Board of Governors to consider the 
overwhelming merits of the Tourist Core Area Plan which warrant its approval.  

 
Sincerely,  
 
 
 
Betty “B” Gorman, A.C.E.   Tamara Hollingsworth  
President & CEO    Chair of the Board 
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Tahoe Regional Planning Agency 

PO Box 5310 

Stateline, NV 89449 

  

Date: November 12, 2013 

To:  Tahoe Regional Planning Agency Advisory Planning Commission    

From:  The League to Save Lake Tahoe 

Re: Findings for the Tourist Core Area Plan 

 
Dear Members of the Advisory Planning Commission,   

The League to Save Lake Tahoe (the League) appreciates the opportunities we have had throughout the 

planning stages of the Tourist Core Area Plan (TCAP).  The League commends the work of both the City of 

South Lake Tahoe and Tahoe Regional Planning Agency (TRPA) staff.  The League supports the Area Plan 

and all of its policies, but has comments regarding the associated TRPA Findings.  The following comments 

address the Chapter 13 Findings within Attachment I – Motions, Findings, & Ordinance of the TRPA packet 

for the Advisory Planning Commission Meeting November 13, 2013.  

TRPA is required to make findings for any amendment to the Regional Plan Update (RPU) to demonstrate 

how thresholds will be achieved and maintained.  These are outlined in the Chapter 4 Findings for the 

TCAP and specify the policies NCR-2.1 and NCR-4.1.
1
  These two policies were vetted throughout the 

planning stages of the TCAP and discussed at length at the Regional Plan Implementation Committee 

(RPIC) on October 24, 2013.  They were ultimately updated to include more specific language on how the 

TCAP will achieve Sensitive Environment Zone (SEZ) restoration and reduction in coverage.
2
  These 

specific policies should be called out in the Chapter 13 Findings for the TCAP.  Chapter 13 of TRPA Code 

of Ordinances requires that Area Plans demonstrate how they are in conformance to the RPU.  The RPU is 

based on incentives to encourage SEZ restoration and coverage reduction.  It includes many goals and 

policies on how this will be achieved.  Policies NCR-2.1 and NCR-4.1 in the TCAP help demonstrate how 

the TCAP is in conformance to the RPU and will be critical tools during the TCAP annual review.  There are 

other SEZ and coverage policy cited in the Chapter 13 Findings. For consistency and adequacy all SEZ and 

coverage policy should be cited in Chapter 13 Findings.  Policy NCR-2.1 should be included under the 

Chapter 13 Finding to “Protect and direct development away from the Stream Environment Zones and other 

sensitive areas, while seeking opportunities for environmental improvements within sensitive areas.  

Development may be allowed in Disturbed Stream Environmental Zones within Centers only if allowed 

development reduces coverage and enhances natural systems within the Stream Environment Zone.
3
” 

Policy NCR-4.1 should be included under the Chapter 13 Finding to “Identify an integrated community 

                                                           
1
 APC 11/13/13 Packet, Attachment I, Chapter 4 Findings, 4.C (Soil Conservation), p 14 of 

Attachment I. 
2
 APC 11/13/13 Packet, Attachment F- TCAP Modifications, p. 2 of Attachment F. 

3
 APC 11/13/13 Packet, Attachment I, Chapter 13 Findings, 1.A.7. p. 21 of Attachment I. 
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strategy for coverage reduction and enhanced stormwater management.
4
”  Again, the policies not only 

demonstrate how the TCAP is in conformance to the RPU, but will be used in identifying how the TCAP is 

achieving RPU goals during the annual review.  

 

Sincerely, 

Shannon Eckmeyer 

Policy Analyst  

League to Save Lake Tahoe 

                                                           
4
 APC 11/13/13 Packet, Attachment I, Chapter 13 Findings 1.B.5. p.23 of Attachment I 



 
 

TRPA Advisory Planning Commission      November 12, 2013 
128 Market St. 
Stateline, NV 89449 
 
Subject: Comments on City of South Lake Tahoe proposed Tourist Core Area Plan 
 
Dear Members of the Advisory Planning Commission and TRPA staff: 
 
The Friends of the West Shore (FOWS) and the Tahoe Area Sierra Club (TASC) appreciate the 
opportunity to provide additional comments on the proposed City of South Lake Tahoe (City) Tourist 
Core Area Plan (TCAP), and all related documents. As our collection of previous comments on the 
TCAP show, we have been extremely diligent providing comments, technical references, and 
recommendations to TRPA and City staff, the RPIC, TRPA APC, TRPA GB, SLT City Council, and 
SLT Planning Commission. Most comments and attachments have been included in GB packets.1 
The responses provided by staff in the “Attachment E, Response to Comments,” unfortunately still 
fail to address many of our concerns and questions, and with great disappointment, fail to respond to 
most of the technical information we provided from several of Tahoe’s most reputable scientific 
institutions (e.g. TERC, TSC, DRI) regarding matters which affect not only water quality, but public 
health and safety. 
 
In order to achieve and maintain TRPA’s thresholds, and to protect public health and property, we 
request the APC recommends TRPA staff to take the following actions, discussed in greater 
detail below, and recommends these same revisions be made in the relevant sections of the 
City’s TCAP.2 Additional recommendations are included in the attached comments, including 
the incorporation of new nearshore information. Our recommendations for TRPA and the City’s 
TCAP include:   

1) Update Chapter 35: Natural Hazard Standards to address current flood hazards 

2) Revise Code to remove variances that will allow degradation of the natural scenic quality 

3) Evaluate the impacts of the off-road mobile sources of ozone precursors and adopt measures to reduce 
emissions to obtain the public health ozone standard in the immediate future (ozone standards are not long 
term standards such as mid-lake clarity); 

The information available from the RPU/RTP EIR/S and EIS, and the TCAP’s environmental 
documentation is inadequate and as a result, TRPA’s threshold-related findings can not be made. 
Further, conforming to the RPU, which itself lacks adequate environmental review, does not ensure 
that public health and safety or environmental standards, will be achieved and maintained as required 
by the Compact. Please feel free to contact Jennifer Quashnick at jqtahoe@sbcglobal.net or Laurel 
Ames at laurel@watershednetwork.org if you have any questions.  
 
Sincerely, 

 
 
 

Laurel Ames,   Susan Gearhart,   Jennifer Quashnick  
Conservation Co-Chair,  President,   Conservation Consultant 
Tahoe Area Sierra Club  Friends of the West Shore  

                                                
1 See 10/21/2013 Comments, included in Attachment D: Public comments. 
 

mailto:jqtahoe@sbcglobal.net
mailto:laurel@watershednetwork.org
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11/12/13 Attachments (links provided for easy reference and due to large file size): 
 

- 2012 TRPA BMP Handbook (available at: http://tahoebmp.org/BMPHandbook.aspx)  
 
- 2NDNATURE, 2006, Tahoe Basin BMP Monitoring Evaluation Process: Synthesis of Existing 

Research prepared for USFS Tahoe Basin Management Unit.  
o http://www.2ndnaturellc.com/wp-content/uploads/2011/09/FinalReport_BMPSynthesis.pdf  

 
- 2NDNATURE and Northwest Hydraulic Consultants, 2010, Focused Stormwater Monitoring to 

Validate Water Quality Source Control and Treatment Assumptions prepared for US Army Corps of 
Engineers, Sacramento District.  

o http://www.2ndnaturellc.com/wp-content/uploads/2011/09/FinalPhaseI_PLRM-
Refinement_TechnicalReport.pdf   

 
- 2NDNATURE and Northwest Hydraulic Consultants. Tahoe Stormwater and BMP Performance 

Database Monitoring and Reporting Guidance Document –  Final and Appendices. 2010  
o http://www.2ndnaturellc.com/wp-

content/uploads/2011/07/TahoeBMPDB_FinalGuidance_2010.jpg  
o http://www.2ndnaturellc.com/wp-

content/uploads/2011/09/TahoeBMPDB_FinalGuidance_Appendices.pdf  
 
- 2NDNATURE and Environmental Incentives, LLC. Lake Tahoe Climate Change Science Synthesis, 

Aquatic Resources. 2010.  
o http://www.2ndnaturellc.com/wp-content/uploads/2011/09/Global-Climate-Change_Science-

Synthesis_2010.pdf  
 

- 2NDNATURE and Northwest Hydraulic Consultants. Synthesis of Existing Information: Infiltration 
BMP Design & Maintenance Study (for) the Tahoe Regional Planning Agency. 2011. 

o http://www.2ndnaturellc.com/wp-content/uploads/2011/09/BMPSynthesisFinal_reduced.pdf 
 

- 2NDNATURE and Northwest Hydraulic Consultants. Pilot Catchment Validation Study. 2012. 
o http://www.2ndnaturellc.com/wp-

content/uploads/2012/06/PilotCatchmentValidationStudy_2N2012.pdf  
 
- 2NDNATURE and Northwest Hydraulic Consultants. Focused Stormwater Quality Monitoring to 

Inform Assumptions and Evaluate Predictive Capabilities of Existing Tools. 2012. 
o http://www.2ndnaturellc.com/wp-

content/uploads/2012/06/FocusedStormwaterQualityResearch_2N2012.pdf  
 

- 2NDNATURE and Northwest Hydraulic Consultants. Infiltration BMP Design and Maintenance 
Study: Final Report. 2013. 

o http://www.2ndnaturellc.com/wp-
content/uploads/2010/09/BMPAssessment_FINALREPORT.pdf   

  
- 2NDNATURE and Northwest Hydraulic Consultants. Quantification + Characterization of Trout 

Creek Restoration Effectiveness and Stream Load Reduction Tool (SLRTv1) Methodology User 
Guidance and Beta Spreadsheet Tool. 2013. 

o http://www.2ndnaturellc.com/wp-
content/uploads/2013/07/SLRTFinalReport_July2013_web.pdf  

 
Lake Tahoe Nearshore Evaluation and Monitoring Framework: http://www.dri.edu/cwes 

- 10/23/13 Presentation to TRPA (attached and available online) 
- 10/23/13 DRI Press Release (attached and available online) 
- Executive Summary (attached and available online) 
- Full Report (not attached due to file size; available online) 

http://tahoebmp.org/BMPHandbook.aspx
http://www.2ndnaturellc.com/wp-content/uploads/2011/09/FinalReport_BMPSynthesis.pdf
http://www.2ndnaturellc.com/wp-content/uploads/2011/09/FinalPhaseI_PLRM-Refinement_TechnicalReport.pdf
http://www.2ndnaturellc.com/wp-content/uploads/2011/07/TahoeBMPDB_FinalGuidance_2010.jpg
http://www.2ndnaturellc.com/wp-content/uploads/2011/09/TahoeBMPDB_FinalGuidance_Appendices.pdf
http://www.2ndnaturellc.com/wp-content/uploads/2011/09/Global-Climate-Change_Science-Synthesis_2010.pdf
http://www.2ndnaturellc.com/wp-content/uploads/2011/09/BMPSynthesisFinal_reduced.pdf
http://www.2ndnaturellc.com/wp-content/uploads/2012/06/PilotCatchmentValidationStudy_2N2012.pdf
http://www.2ndnaturellc.com/wp-content/uploads/2012/06/FocusedStormwaterQualityResearch_2N2012.pdf
http://www.2ndnaturellc.com/wp-content/uploads/2010/09/BMPAssessment_FINALREPORT.pdf
http://www.2ndnaturellc.com/wp-content/uploads/2013/07/SLRTFinalReport_July2013_web.pdf
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Comments regarding the 11/13/2013 APC Staff Summary and Packet: 
 
Attachment C: CEQA-IS-NEG-DEC_TRPA-IEC-FONSE: IEC  

Our previous comments to the TRPA, APC, RPIC, City Planning Commission, City Council, and 
TRPA and City staff include many comments and concerns regarding the failure of the IEC, and 
the RPU it tiers from, to adequately analyze the environmental impacts of the TCAP. We refer to 
our previous comments on TRPA’s RPU EIS (provided exhaustively to TRPA and attached to our 
10/24/13 Comments to the RPIC and previous letters as well), and to our comments regarding the 
TCAP’s environmental analysis, which begin with our 8/28/13 comments to TRPA and the City of 
SLT regarding the IS/ND/IEC for the TCAP, and as addressed throughout all subsequent 
comments regarding the TCAP up to and including our 10/21/13 comments to the TRPA RPIC 
(the 10/21/13 Attachments include an extensive outline of our previous comments as well as the 
location of each comment letter). 
 
In summary, there is a significant failure to analyze the impacts of the TCAP on TRPA’s 
environmental thresholds, as well as applicable federal and state standards (including air quality), 
plus to consider the most recent science regarding significant threats to public health from 
numerous natural hazards (e.g. flooding, tsunamis, earthquakes).  
 
FOWS and TASC request these impacts be adequately analyzed. 
 
Attachments D and E: Public Comments and Responses  

Staff’s response to our 10/3/2013 comments to the RPIC overlooked numerous significant 
comments and questions we’d provided in our letter relating to public health and safety and 
human health, to note a few. We reiterated these issues in the 10/21/13 comments to the RPIC, 
which is included in “Attachment D: Public Comments” (pages 233-257) in the APC packet. We 
note the following additional technical documents attached to our 10/21/13 letter are not 
included with the comment letter in Attachment D: 
 

New attachments (10/21/13): 
USGS 5.23.12 LiDAR LT faults 
USGS 5.23.12 LiDAR LT faults Shaded Relief Map 
USGS 5.23.12 LiDAR LT faults Figure 2 
US Report West Tahoe Fault 7-2013 
Three Faults under LT.Tahoetopia 
Livescience WTDPF earthquake 
75-09 Ozone Trends CARB 
CARB staff report rev ozone 2005  
2012 CARB Designations ozone 
CARB 2008 EI 

 
We request TRPA staff provide the APC, and the public, with the full copy of our 
comments, as they also apply herein. 
 
Further, the “Attachment E: Response to comments” included with the APC packet does not 
include responses to the questions that were originally skipped by staff, nor does the packet 
contain additional responses to those comments again raised for the 10/24/13 RPIC hearing.  
 
We request TRPA staff provide written responses to these comments.  
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Attachment F: TCAP Modifications:    
 
We appreciate the inclusion of a numerical standard for SEZ restoration as noted below in the 
packet. 

 
However, with regards to the change requested by CTC (below), it is unclear where the priority 
restoration is or was, what change was made, nor can we locate the CTC comment in the record. 
 
We request TRPA clarify this change and include CTC’s comment in the record. 
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Attachment I – Motions, Findings & Ordinance 

1)  Findings are not supported by adequate environmental analysis: 

As no new information has been presented to address the previous comments we have raised 
regarding the threshold-related findings, we refer again to our previous comments. Impacts 
which have not been adequately analyzed include, but are not limited to: 

- Increases in coverage, including concentrated coverage closer to the Lake; 
- Increases in air pollution that will impact human and forest health; 
- Increased emissions per person per mile from use of waterborne transit; 
- Lack of sufficient measures to guarantee SEZ restoration; 
- Cumulative impacts of the TCAP in addition to impacts from adjacent Area 

Plans, CPs, and PAS’s, regional increases allowed by the TRPA RPU, and the 
impacts of increased populations in areas surrounding the Basin (e.g. within a 
few hours’ drive); and 

- Impacts of natural hazards, including flooding, earthquakes,3 and tsunamis. 
 
2) Finding that Area Plans will simply “not interfere” with threshold gain is inappropriate: 

We have previously commented on the disagreement with the new Code, Section 
13.5.C.6, stating Area Plans must “6. Demonstrate that all development activity within 
Town Centers and the Regional Centers will provide for or not interfere with Threshold 
gain, including but not limited to measurable improvements in water quality.” [Emphasis 
added]. It is not enough to “not interfere with threshold gain,” or “not hinder or impede” 4 
threshold gain. TRPA is responsible for maintaining a Regional Plan which helps achieve 
and maintain the thresholds. The Area Plans will become part of the RP, and therefore 
must also help achieve and maintain the thresholds. 
 
This was clearly explained in federal Judge Carlton’s ruling (Case 2:08-cv-02828-LKK-
GGH Document 118, filed 9/16/2010) in favor of the TASC and LTLST challenge of 
TRPA’s 2008 Shorezone Ordinances: 
 

“More fundamentally, however, TRPA misunderstands the nature of the obligation to achieve and 
maintain the thresholds. It is not enough to show that the Amendments do not make the problem 
worse. TRPA must ensure that the ordinances, as amended, implement the regional plan in a way 
that will actually achieve the thresholds. With regard to thresholds not presently in attainment, 
TRPA’s finding that the Amendments will not aggravate the problem is inadequate.” [Emphasis 
added]. 

 
We request the TRPA perform a proper analysis which examines the full impacts of 
all amendments to the Regional Plan, including the Area Plans that will also be 
amendments to the RP, and how the Plans will help TRPA achieve and maintain 
thresholds.  

 
                                                
3 Since our 10/21/13 comments were submitted, numerous residents have observed California Geological 
Survey personnel performing digs to study fault lines in the Basin. Although adequate scientific data 
already exists regarding the presence and possible impacts of these fault lines, that CA GS and other 
experts are focusing on better identification of these hazards should be yet another reminder to TRPA that 
these hazards can not be ignored by TRPA or the local agencies. 
4 TRPA’s response to question number 99 (in July 2013 responses to our comments on the DC SSAP) 
regarding the definition of “not interfere with threshold gain” states “the term ‘not interfere with’ means 
that the Area Plan will not hinder or impede.”  
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3)  Information presented does not equate to substantial evidence in the record: 

We first reiterate that for the reasons noted throughout our comment letters, including this 
one, there is not evidence to support the findings TRPA is required to make. Where the 
findings are based on the ‘analysis’ in the RPU EIS, as noted, the RPU EIS is not 
technically adequate. Where the findings are based on the claim that future projects will 
have to identify and mitigate their project impacts, this ignores the cumulative nature of 
projects, plus it further exemplifies the deficiencies that began with the inadequate RPU 
EIS and which were carried through to the TCAP. Findings based on the City’s GPU EIR 
from 2011 are irrelevant for several reasons: 1) the TRPA documents state the baseline 
for the ND/IEC for the TCAP is 2013; 2) the GPU EIR also certified a plan that 
acknowledged it violated TRPA’s Regional Plan at that time; and 3) the GPU could not 
have contemplated, or analyzed, the cumulative impacts from the increases in 
development that were allowed by the December 2012 TRPA RPU Amendments.  
 
For example, p. 5 notes: 
 

The IS/ND/IEC is a program-level environmental document. No specific development projects are 
proposed at this time and no specific development projects were analyzed by the IS/ND/IEC. All 
future projects within the IS/ND/IEC are subject to the appropriate project-level environmental 
review and permitting by TRPA and/or CSLT based on the size, nature and location of the project 
(Section 13.7.3 of the TRPA Code of Ordinances). Project-level environmental documents will 
require identification of, and mitigation for, any potentially significant environmental impacts.  
 
The IS/ND/IEC assessed potential impacts to the affected physical environment from 
implementation of the TCAP. Based on the review of the evidence, the analysis and conclusion in 
the IS/ND/IEC determined the implementation of the TCAP will not have a significant impact on 
the environment not otherwise evaluated in the RPU, RTP, and GP EISs and/or EIRs and potential 
significant impacts will be mitigated or addressed through adoption and implementation of the 
RPU, RTP, and GP. [Emphasis added]. 

 
Further, pages 6-7 note: 

 
Chapter 4 Findings: The following findings must be made prior to adopting the TCAP: 
 
1. Finding: The proposed area plan is consistent with, and will not adversely affect 
implementation of the Regional Plan, including all applicable Goals and Policies, Plan Area 
Statements and maps, the Code, and other TRPA plans and programs. Rationale: Land Use Policy 
4.6 of TRPA’s Goals & Policies encourages the development of area plans that improve upon 
existing plan area statements and community plans or other TRPA regulations in order to be 
responsive to the unique needs and opportunities of the various communities in the Tahoe Region.  
 
Rationale:  Land Use Policy 4.6 of TRPA’s Goals and Policies encourages the development of 
area plans that improve upon existing plan area statements and community plans or other TRPA 
regulations in order to be responsive to the unique needs and opportunities of the various 
communities in the Tahoe Region. The TCAP includes all required elements identified in Land 
Use Policies 4.8, 4.9 and 4.10 as demonstrated in the Conformance Review Checklist.  
 
The TCAP was prepared in conformance with the substantive and procedural requirements of the 
Goals and Policies, as implemented through TRPA Code of Ordinances, Chapter 13, Area Plans. 
The TCAP is consistent with the 2012 Regional Plan and Code, as shown in the Conformance 
Review Checklist and as demonstrated by the IS/ND/IEC. The TCAP contains the required 
contents of an Area Plan specified in the TRPA Code of Ordinances, Chapter 13, Area Plans, and 
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when implemented, will have a beneficial impact on the Regional Plan’s ability to achieve and 
maintain the thresholds as demonstrated below in the Chapter 4 and 13 findings. 
 
Pursuant to Code Section 4.4.2, TRPA considers, as background for making the Section 4.4.1.A 
through C findings, the proposed project’s effects on compliance measures (those implementation 
actions necessary to achieve and maintain thresholds), supplemental compliance measures (actions 
TRPA could implement if the compliance measures prove inadequate to achieve and maintain 
thresholds), the threshold indicators (adopted measureable physical phenomena that relate to the 
status of threshold attainment or maintenance), additional factors (indirect measures of threshold 
status, such as funding levels for EIP projects), and interim and target dates for threshold 
achievement. TRPA identifies and reports on threshold compliance measures, indicators, factors 
and targets in the Threshold Evaluation Reports prepared pursuant to TRPA Code of Ordinances, 
Chapter 16, Regional Plan and Environmental Threshold Review.  
 
TRPA relies upon the project’s accompanying environmental documentation, Staff’s professional 
analysis, and prior plan level documentation, including findings and EISs, to reach the 
fundamental conclusions regarding the project’s consistency with the Regional Plan and 
thresholds. A project that is consistent with all aspects of the Regional Plan and that does not 
adversely affect any threshold is, by definition, consistent with compliance measures, indicators 
and targets. In order to increase its analytical transparency, TRPA has prepared worksheets related 
specifically to the 4.4.2 considerations, which set forth the 220 compliance and supplemental 
compliance measures, the 150 indicators and additional factors, and interim and final targets. 
Effects of the proposed project (here the TCAP) on these items, if any, are identified and to the 
extent possible described. TRPA cannot identify some target dates, status and trend for some 
threshold indicators because of a lack of available information. TRPA may still determine whether 
the project will affect the 4.4.2 considerations (and ultimately consistency with the Regional Plan 
and impact on thresholds) based on the project’s specific environmental impacts related to those 
threshold indicators. [Emphasis added]. 
 

The last sentence underlined above appeared at the 13th hour before the DC SSAP was 
heard and approved by the TRPA GB on 9/24/2013.  
 
We request that an adequate environmental analysis be performed and findings be 
based on substantial scientific evidence in the record. In addition, we previously 
uestioned what the revision in the last sentence above meant,5 and reiterate that 
question herein for the TCAP. 
 
In another example, page 7 notes:  
 

Based on the IS/ND/IEC, the RPU, RTP, and GP EISs and/or EIRs, the RPU and RTP findings 
made by TRPA on December 12, 2012, and the Section 4.4.2 staff analysis, and using applicable 
measurement standards consistent with the available information, the TCAP will not adversely 
affect applicable compliance and supplemental compliance measures, indicators, additional 
factors, and attainment of targets by the dates identified in the 2011 Threshold Evaluation. The 
TCAP incorporates and/or implements relevant compliance measures, and with the 
implementation of the measures with respect to development within the TCAP, the effects are not 
adverse, and with respect to some measures, are positive. (See TCAP Threshold Indicators and 
Compliance Measures Worksheets) [Emphasis added]. 

 
The 2011 Threshold Report (TER) was not adopted, but rather ‘issued.’ TRPA also 
purposely excluded the TER from the Draft and Final EIS documents, claiming it was a 

                                                
5 From our 9/24/13 comments: “This last sentence is new, and it is unclear what it means. It appears to 
suggest that TRPA is asking the GB to make threshold findings on 9/25/13 yet reserving the right to revise 
that conclusion later?” 
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separate document and did not provide a baseline for the RPU EIS (although as our RPU 
comments note, it clearly was relied on as baseline for the EIS). The TER also made 
recommendations, revisions, and other changes which were not aired through the same 
process as the RPU EIS, and the response to our detailed comments on the TER were not 
sufficiently addressed (examples were included with the attachments to our 12/11/12 
comments to TRPA, included with a previous letter to the RPIC). Thus the reliance on 
the TER to make findings is suspect. Further, the threshold findings require that the RP, 
as amended, will help achieve and maintain thresholds. The TER does not guarantee 
threshold achievement and maintenance. This strange twist, from having to achieve and 
maintain thresholds, to now simply be ‘consistent with’ the TER, is also suspect. TRPA 
can not substitute the 2011 TER report that was ‘issued’ in December for making RP 
amendment findings.  
 

TRPA anticipates that implementation of the TCAP will accelerate threshold gains as 
demonstrated below. Because the principal beneficial impacts of implementation of the TCAP 
depend upon the number and size of redevelopment projects, the specific extent and timing or rate 
of these beneficial effects of the TCAP cannot be determined at this time. However, pursuant to 
Chapter 13, TRPA will monitor all development projects within the TCAP through quarterly and 
annual compliance reports. These reports will be presented to the Governing Board annually for 
area plan recertification and used every four years to evaluate the status and trends related to 
thresholds. [Emphasis added]. 
 

This statement regarding cumulative accounting of unit does not replace the required 
(and missing) environmental analysis of the cumulative impacts of the TCAP, or the 
TRPA RPU.  
 

Similarly, Section 4.4.2.C requires TRPA to confirm whether the proposed project is within the 
remaining capacity for development (e.g., water supply, sewage, etc.) identified in the 
environmental documentation for the Regional Plan. The TCAP does not affect the amount of the 
remaining capacities available, identified and discussed in the RPU EIS. The TCAP does not 
allocate capacity or authorize any particular development. To the extent the TCAP enables the use 
of redevelopment incentives, those incentives are within the scope of the incentives analyzed by 
the RPU and RTP EISs. [Emphasis added]. 

 
 
As the RPU EIS did not address all of the people that the RPU would draw, including 
countless visitors, the analysis failed to adequately assess the remaining capacities.  
 

TRPA therefore finds that the TCAP is consistent with and will not adversely affect 
implementation of the Regional Plan, including all applicable Goals and Policies, Plan Area 
Statements and maps, the Code, and other TRPA plans and programs. 

 

Where is the referenced ‘demonstration?’ 
 
Although the staff summary includes more wording to ‘explain’ how findings can be 
made, including chapter 4 findings, the additional wording doesn’t change the basic fact 
that the impacts of the TCAP have not been adequately analyzed.  
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Attachment J: Thresholds & Compliance Measures Checklist  

It appears that the information provided in “Attachment J – Thresholds & Compliance 
Measures Checklist” was included as a means to “provide additional information to support 
the findings.” According to staff’s response to our comments that the Compact’s threshold 
findings can not be made for the DC SSAP (labeled comment number 141 in Appendix B of 
the September GB materials) “Staff has revised the staff summary to provide additional 
information to support the findings.[PN]”. At that time, the new information in this table was 
presented although its purpose was never clearly explained. The text references, which 
simply seem to explain and re-explain responses we’ve already heard in various iterations, do 
not provide any additional data or scientific evidence to support making the threshold 
findings.   
 

Further, as noted in comments on the RPU and Area Plans, the RPU EIS did not analyze the 
carrying capacity of the thresholds, as required by the Compact. Page 8 states the following 
(included below), however the remaining capacity available associated with healthy air 
quality, healthy forests, healthy soils, adequate stormwater capture with climate change, 
noise, and other environmental resources impacted by development have not been analyzed. 
Therefore, there is no evidence to support the finding that the thresholds will not be 
exceeded.  

The TCAP does not affect the amount of the remaining capacity available, as the remaining 
capacity for water supply, sewage collection and treatment, recreation and vehicle miles travelled 
have been identified and evaluated in the RPU EIS or RTP EIR/EIS. TRPA therefore finds that the 
TCAP will not cause the thresholds to be exceeded.  

 

Finding 3 on pages 8-9 relates to air and water quality standards, stating:  
3. Finding: Wherever federal, state or local air and water quality standards applicable for the 
Region, the strictest standards shall be attained, maintained, or exceeded pursuant to Article V(d) 
of the Tahoe Regional Planning Compact. 

 
Rationale: Based on the following: (1) TCAP IS/ND/IEC; (2) RPU EIS; (3) RTP EIR/EIS; (4) GP 
EIR; (5) 2011 Threshold Evaluation Report; and (6) 2011 Indicator Summaries, adopted by the 
Governing Board or City Council, no applicable federal, state or local air and water quality 
standard will be exceeded by adoption of the TCAP. The proposed Area Plan does not affect or 
change the Federal, state or local air and water quality standards applicable for the Region. 
Projects developed under the TCAP will meet the strictest applicable air quality standards and 
implement water quality improvements consistent with TRPA Best Management Practices 
requirements and the Lake Tahoe TMDL and City’s Pollutant Load Reduction Plan (PLRP). 
Federal, state, and local air and water quality standards remain applicable for all parcels in the 
TCAP, thus ensuring environmental standards will be achieved or maintained pursuant to the 
Tahoe Regional Planning Compact.  

 

TRPA’s rationale appears to neglect consideration of increases in air pollution, instead 
responding to a partial question about whether the TCAP will change the regulatory 
standards for air quality. This sidesteps the issue of whether the TCAP will result in the 
attainment of the strictest air and water quality standards in the jurisdiction for which it 
applies. As noted by our extensive comments related to ozone, as well as PM10, the Lake 
Tahoe Air Basin is not in attainment of California’s health-based standards, and the 
proposed RPU and TCAP do not provide evidence to support a finding that these 
standards will be attained by the plans, which will result in more air pollution. Also, in 
our previous comments to the RPIC and City entities, we explained why an estimate of 
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emission reductions from one source of air pollution (on-road motor vehicles) in 2035 – 
twenty-two years from now – does not support a finding of attainment of air quality 
standards in 2035, let alone over the next 22 years when the public will continue to breath 
Tahoe’s air.   
 

Pages 12-21 outline additional discussion regarding the threshold findings. However, no 
additional information has been provided to support the outcomes that are claimed to 
happen from the TCAP. Examples include: 

The TCAP accelerates threshold gain including water quality restoration and other ecological 
benefits, by supporting environmental redevelopment opportunities and Environmental 
Improvement Program (EIP) investments. The TCAP retains the Regional Plan established growth 
control system and provides incentives for property owners to hasten the transfer of development 
rights from sensitive or outlying areas to Town Centers and the Regional Center where 
redevelopment is better suited and will have beneficial or reduced adverse environmental impacts.  
 

 
There is no evidence that the “redevelopment” proposed in the TCAP will result in 
environmental gain. As noted frequently in our comments, there is no evidence that the 
stormwater treatment facilities promoted by the TCAP, RPU, and TMDL, will remove 
the fine sediments as estimated or assumed. As the RPU and TCAP will increase 
coverage and do so in areas closer to the lake, there will be less opportunities for natural 
infiltration, thus the RPU and TCAP land use changes promote an outcome that will have 
to rely heavily on engineered facilities – including the use of stormwater filters. To date, 
laboratory studies of stormwater treatment filters generally reveal the finest particulates 
(those less than 20 microns) are not removed by the filters as assumed in models, and 
thus continue to Lake Tahoe. Only one very limited sample collection has been 
conducted in the Basin to test the effectiveness of media filter-based stormwater 
treatment.6 Further, scientists have noted that particles 5 microns and below are have the 
most impact on mid-lake clarity (noted in our RPU comments and originally stated in 
peer reviewer comments on the Technical TMDL, Lahontan Regional Water Quality 
Board). Evidence that filters will remove particles 5 microns and below in the Lake 
Tahoe Basin is also lacking. In addition, sufficient maintenance is required for the filters 
to perform (at whatever level they are designed to perform), yet maintenance has rarely 
been performed.7 There are also no data supporting any reductions in nitrogen from 
stormwater treatment facilities.8 Further, there has been no analysis of the true 
environmental impacts of tearing down the oft-referenced ‘old run-down motels’ and 
transferring them to the more urban centers (and then rewarded with up to 6x the number 
of units).9 All of these examples have been stated in our previous comments letters; 

                                                
6 Two runoff events were sampled from the Ski Run Blvd. media filter, as outlined in referenced papers in 
TRPA’s 2012 BMP Handbook (handbook and papers included in attachments). The quality of the data are very 
poor, measurement tools were not working or not conducive to the setup, and the volume of water run through 
the media filter was very small compared to water volumes captured by Basins and other structures, and 
volumes anticipated in future flooding events (see 2NDNATURE and Northwest Hydraulic Consultants. Tahoe 
Stormwater and BMP Performance Database Monitoring and Reporting Guidance Document –  Final and 
Appendices. 2010).  
7 The lack of BMP maintenance is noted throughout the attached BMP studies.  
8 As noted in TRPA’s 2012 BMP Handbook, Chapter 4: “The media filter demonstrated variable (typically 
poor) ability to remove dissolved nutrients from stormwater, including nitrate, nitrite, orthophosphate, and 
dissolved phosphorus.” 
9 Detailed comments to illustrate this concern were included in the 10/3/2013 comments to the RPIC. 
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additional references related to stormwater treatments are noted in the 11/12/13 
attachments.  
 
We request TRPA and the CSLT to perform a sufficient environmental analysis of 
the impacts of the increased coverage, stormwater runoff, and related pollution 
sources.  
 

The TCAP will help to promote environmental redevelopment within existing developed areas by 
allowing increased density and height provisions within Town Centers and the Regional Center 
that will serve as an incentive for private investment in redevelopment projects. Significant 
threshold gain will result from the application of existing Codes and requirements to individual 
projects. These redevelopment incentives are intended to increase the rate of redevelopment and 
will likewise increase the rate of threshold gain by accelerating the application of controls 
designed to enhance water quality, air quality, soil conservation, scenic quality and recreational 
improvements to projects that wouldn’t otherwise be redeveloped absent TCAP provisions.  

 
The ‘application of existing Codes and requirements to individual projects’ appears to 
mean that TRPA and the City will simply enforce existing requirements. How will 
adoption of the TCAP ensure more enforcement, especially with an extensive history of 
an ongoing lack of enforcement? Further, nothing in the TCAP provides the assurance 
that measures to control pollution, for example BMPs, will be adequately maintained - 
forever – yet the RPU and TCAP rely on these one-time installations to generate ongoing 
benefits.  
 
We request TRPA and the City to show how full BMP compliance will be achieved 
throughout the entire Basin, and sufficient ongoing maintenance be assured. 
 

The TCAP’s proposed Development and Design Standards represent a significant step forward in 
enhancing the aesthetics of the built environment and will result in improvements to the scenic 
threshold as projects are approved and built. Redevelopment of existing Town Centers and the 
Regional Center is identified in the Regional Plan as a high priority, as many of the Region’s 
environmental problems can be traced to existing “legacy” developments that were constructed 
without recognition of the sensitivity of the Region’s natural resources and impact on Lake Tahoe. 
To correct this, environmentally beneficial redevelopment and rehabilitation of identified urban 
centers is a priority, and the Goals, Policies and Implementation Strategies identified in the TCAP 
along with application of existing City and TRPA Codes and regulations encourage 
environmentally beneficial redevelopment and rehabilitation.  

 
These redevelopment incentives are intended to increase the rate of redevelopment and will 
likewise increase the rate of threshold gain by accelerating the application of controls designed to 
enhance water quality, air quality, soil conservation, scenic quality and recreational improvements 
to projects that wouldn’t otherwise be redeveloped absent TCAP provisions.  
 

What improvements to projects are guaranteed by the TCAP yet not guaranteed to occur 
without the TCAP? We have raised this question before but no clear answers have been 
provided.  

 

We request TRPA to clarify what benefits are only guaranteed by adoption of the 
TCAP versus no TCAP. 
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The TCAP maintains or strengthens the noise standards and thresholds currently in effect. The 
TCAP maintains existing CNEL standards in the Stateline/Ski Run Community Plan or modifies 
them to be consistent with the Thresholds, including standards that apply to the highway corridors 
(i.e., the area within 300 feet from the roadway edge) influenced by traffic. In addition, the City 
recognizes and is adopting the project-specific noise reduction measures described in the 
RPU EIS with the TCAP.  

 

The TCAP adopts the Mixed Use zoning approved in the RPU. The RPU EIS required 
mitigation be adopted for the noise impacts in these mixed use zones by the end of 2013. 
However, as noted in the TRPA APC packet for the 11/13/13 hearing, the TWG 
examining these mitigation measures failed to identify a policy to mitigate noise in mixed 
use areas, instead suggesting additional questions be included in the IEC: 

 
Compliance with existing building codes would ensure that interior areas attain an acceptable 
noise level. However, depending on their placement and surrounding land uses, exterior activity 
areas, such as porches and balconies, could experience elevated noise levels. To address this 
impact, the EIS included Mitigation Measure 3.6-4, which requires that TRPA develop and 
implement an exterior noise policy for mixed-use development. [Emphasis added] 
 

After considering several approaches and incorporating direction from the Governing Board, the 
TWG recommend that this mitigation measure be implemented through an addition to section II.6, 
Noise, in the IEC. (P. 8, Agenda Item V.A.) 

 

This fails to provide any mitigation for the cumulative noise impacts in Mixed Use areas, 
and the TCAP would adopt and perpetuate this same failure to meet mitigation 
requirements.  

 

We request the cumulative impacts of mixed use development on exterior noise 
levels (and interior noise levels during the warmer months when many people in 
SLT will have their windows open all day and night) be adequately analyzed. 
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Additional comments and information regarding Nearshore Impacts: 

For years, we have raised concerns regarding Tahoe’s declining nearshore conditions. 
Although scientists were still studying the nearshore, including cause and effect of the 
increase in algae and invasive species, several facts have been well-established for many 
years: 

1) the nearshore is declining rapidly and in a manner very different from the mid-
lake clarity;  

2) algae growth results from the combination of nitrogen and phosphorous; 

3) measures that may reduce fine particles and phosphorous do not reduce 
nitrogen in the same way; 

4) fertilizer application adds nitrogen and phosphorous into Lake Tahoe’s 
watershed; and 

5) more pavement means more stormwater runoff with higher velocities. 

 

These are all facts which should be undisputed, however, we have provided extensive 
comments and references in previous letters for this information. Readers may simply 
read the TERC’s 2013 State of the Lake Report10 for much of this background 
information; other sources include public TMDL documents and the impervious coverage 
documents attached to our RPU comments and incorporated herein. On that note, we 
have repeatedly asked TRPA to address the nearshore, with specific emphasis on 
reducing both nitrogen and phosphorous.  

 

Reductions come from two ways: one, source control (e.g. less fertilizer); and 2) less 
coverage and stormwater treatment (e.g. wetlands, infiltration). The RPU, and the TCAP, 
do neither.  

o The RPU’s adopted ‘alternative’ specifically removed ‘nitrogen’ in the 
impact discussion, referring only to the future phase-out of phosphorous-
containing fertilizers (DEIS Chapter 3.8, p. 3.8-23).  

o The TCAP does not require reductions in nitrogen-containing fertilizers.  

o The RPU also allows more coverage closer to the lake, creating more 
stormwater runoff. The TCAP carries forward this same impact.  

o The RPU’s EIS for this change, upon which the TCAP relies, claims the 
coverage can be treated; however, there is no actual evidence that existing 
technology can treat the amounts required, nor that BMPs will be properly 
maintained forever, let alone the 20-year span of the RPU.  

o As noted in several previous comments, evidence shows that the 20-year 
BMP design is no longer sufficient to capture anticipated runoff in the 
Basin; nor is this one-size-fits-all approach appropriate for every part of 
the Basin since local topography and climate vary. 

 

                                                
10 http://terc.ucdavis.edu/stateofthelake/  
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Thus, there remains no regulatory plan to improve the nearshore; instead, the RPU and 
associated Area Plans rely on unproven technologies, on perfect BMP maintenance (a 
highly unlikely situation), or simple neglect (e.g. failure to address nitrogen from 
fertilizers). The Desert Research Institute, working with several other research 
institutions, recently presented TRPA with the findings of their nearshore studies (we 
understand the first public presentation was at the 10/23/13 GB hearing). This 
information includes the following (full documents attached/links provided):11 

 

 
 

                                                
11 Images below taken from the DRI Executive Summary, p. 9-11. 
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This report contains extensive information, however we’d like to point out some of the 
recurring themes:  

- Pollutant sources affecting the nearshore include urban stormwater runoff 
and excessive fertilizer runoff; 

- Anthropogenic causes include urban stormwater runoff, excess fertilizer 
use, and impervious cover. 

- Example control measures include Removing/Disconnecting Impervious 
Cover (this is noted separate from the TMDL, thus reiterating that TMDL 
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implementation does not ‘negate’ removing impervious coverage), control 
shoreline development, and reduce fertilizer use. 

 

The report also notes that nearshore conditions can not be examined from the larger, 
‘lake-wide’ approach taken for mid-lake clarity. As noted in our comments to TRPA on 
the RPU (see 2012 collection), and various comments on the area plans in 2013, the RPU 
EIS analyses failed to examine the localized impacts of proposed land use changes, and 
looking merely at the Basin-wide level was not sufficient. TRPA’s response was to 
restate the TMDL would ‘likely help nearshore’ and that the local governments would 
perform more specific analysis at the local level. As illustrated by the DC SSAP or CSLT 
TCAP environmental documentation, no such analysis has been performed by the local 
governments. Instead, the Area Plan documents ‘tier’ from the RPU EIS, thus the 
additional analyses TRPA has stated would be done has not.  

 

For years we have requested TRPA consider these nearshore issues and take actions 
that would reduce pollutants in the nearshore; we now reiterate that request to both 
TRPA and the CSLT with additional emphasis on and reference to the nearshore 
study noted herein. 
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The nearshore is an important zone of

relatively shallow water around the lake’s

perimeter that is valued for its recreational

and aesthetic qualities, as well as for the

unique biological community that it

supports.

FOR IMMEDIATE RELEASE: October 23, 2013

Scientists present integrated approach for evaluating and monitoring Lake Tahoe’s

nearshore ecology and aesthetics

(RENO):Scientists today presented research findings and recommendations to the

Tahoe Regional Planning Agency Governing Board that address Lake Tahoe’s aquatic

nearshore environment and the heightened interest in understanding factors

contributing to its apparent deterioration.

The Lake Tahoe Nearshore Evaluation and Monitoring Framework, a project funded

during Round 10 of the Southern Nevada Public Land Management Act in 2010, was

prepared for the USDA Forest Service by more than a dozen scientists and technical

advisors from the Desert Research Institute, the University of Nevada, Reno and the

University of California, Davis.

In addition, a Nearshore Agency Working Group compiled of key staff from the

California Regional Water Quality Control Board, Lahontan Region (Lahontan Water

Board), the Nevada Division of Environmental Protection, the Tahoe Regional

Planning Agency, and the U.S. Environmental Protection Agency participated throughout the process,

communicating agency needs and supporting the scientists with relevant information.

“This represents the initial collaborative step between the science community

and the resource management agencies to develop a comprehensive approach

for assessing and managing the nearshore ecology and aesthetics of Lake

Tahoe,” said Alan Heyvaert, Ph.D., principal investigator on the multi-year

project and acting senior director of the Center for Watersheds and

Environmental Sustainability at DRI.

The report does not recommend changes to existing state and TRPA legal or

statutory definitions or standards affecting the Lake Tahoe nearshore. Rather, it

explains, for the first time in one report, the unique aspects of this important

zone; evaluates existing California, Nevada and TRPA standards and thresholds

related to this region; presents a new conceptual model for evaluating

nearshore environmental health; and proposes a monitoring strategy intended

to help resource managers identify the most meaningful physical, chemical and

biological indicators of healthy nearshore conditions.

“For monitoring and assessment purposes, the report defines “nearshore” as the zone from the low water

elevation (6,223 feet), or the current shoreline, to the mid-summer thermocline, which has a depth of

approximately 69 feet, and at minimum a distance of 350-feet from shore,” Heyvaert explains. 

"It is in the nearshore region that most people experience the lake,” said report co-author Geoffrey Schladow,
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Without a propeller and with its shallow

draft, DRI's jet boat nearshore research

vessel allows scientists to study changes

in water clarity and other important

nearshore characteristics in the shallow

areas of the lake.

director of the UC Davis Tahoe Environmental Research Center. “This report is an important step as it establishes

the scientific underpinnings of a successful nearshore restoration program."

Results from the report’s widespread literature review and data summary indicate that conditions can differ widely

around the lake’s nearshore and create more localized effects as compared to the open-waters of Lake Tahoe,

which tend to be more uniform.

The report also emphasizes that pollutants entering the lake from watershed or

groundwater can be temporarily concentrated in the nearshore, before

eventually being mixed and diluted in the open-water, resulting in biological

responses not observed or recorded in Lake Tahoe’s deep water.

“The nearshore environment is inherently complex since it is immediately

adjacent to stormwater flow and runoff from the developed and undeveloped

portions of the surrounding watershed,” said co-author John Reuter, research

ecologist and associate director of the UC Davis Tahoe Environmental Research

Center. “Therefore, it is recommended that a finer scale of evaluation and

monitoring is necessary in this zone, especially for the nuisance blooms of

attached algae found on rocks and other hard surfaces in the nearshore.”

Reuter added that in addition to pollutant factors, there are numerous other aspects unique to the nearshore

environment that can contribute to variation in conditions, such as greater vulnerability to increased temperature

from climate change, effects of nearshore recreation, existing and future shorezone structures, and fluctuation in

lake levels. 

The report also summarizes the proposed and targeted research needs related to monitoring and management of

the nearshore. 

“The introduction of aquatic invasive species has already produced some profound changes in the nearshore,” said

co-author Sudeep Chandra, limnologist and director of University of Nevada Reno’s Aquatic Ecosystems Analysis

Laboratory. “Further establishment of aquatic invasive species in the nearshore has the potential to unravel the

tremendous progress made toward protecting Lake Tahoe’s clarity.”

Chandra added that very little data exist on the nearshore community structure.

“We do not know the composition, distribution or abundance of most macro-organisms that inhabit the nearshore,”

he said. “Base data are urgently needed to describe these conditions before they change any further.”

The findings and recommendations of the report are expected to support several agency statutory and

programmatic needs by:

providing baseline information that could assist in developing data collection and analysis needed to inform

any revisions or assessments of relevant state and TRPA standards;

1.

supporting the development of products for the Tahoe Monitoring and Evaluation Program;2.

tracking the effectiveness of the Tahoe Total Maximum Daily Load Program and other Environmental

Improvement Program efforts related to nearshore conditions and contributing to detection and

management of aquatic invasive species in the nearshore. 

3.
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Lake Tahoe Nearshore Evaluation and Monitoring Framework 

October 15, 2013 

 

The Nearshore Science Team (NeST) included water quality scientists and aquatic ecologists from the 
University of Nevada, Reno; the University of California, Davis Tahoe Environmental Research Center; 
and the Desert Research Institute Center for Watersheds and Environmental Sustainability.  
 
A Nearshore Agency Work Group (NAWG) was created to communicate agency information needs and 
to contribute agency relevant information toward the effort. It was composed of representatives from the 
California Regional Water Quality Control Board, Lahontan Region (Lahontan Water Board), the Nevada 
Division of Environmental Protection (NDEP), the Tahoe Regional Planning Agency (TRPA), and the 
U.S. Environmental Protection Agency (USEPA). 
 
 
 
 
Any questions regarding the Lake Tahoe Nearshore Evaluation and Monitoring Framework should be 
directed to:  
 
Dr. Alan Heyvaert,  
Desert Research Institute 
Acting Senior Director – Center for Watersheds and Environmental Sustainability 
2215 Raggio Parkway, Reno, NV 89512 
775.673.7322, Alan.Heyvaert@dri.edu 

 

 

This research was supported through a grant with the USDA Forest Service Pacific Southwest Research 
Station and using funds provided by the Bureau of Land Management through the sale of public lands as 
authorized by the Southern Nevada Public Land Management Act.   

http://www.fs.fed.us/psw/partnerships/tahoescience/  

The views in this report are those of the authors and do not necessary reflect those of the USDA Forest 
Service Pacific Southwest Research Station or the USDA Bureau of Land Management.  
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Abstract 

Changes in nearshore conditions at Lake Tahoe have become evident to both visitors and 

residents of the Tahoe Basin, with increasing stakeholder interest in managing the factors that 

have contributed to apparent deterioration of the nearshore environment. This has led to joint 

implementation of a Nearshore Science Team (NeST) and the Nearshore Agency Working 

Group (NAWG), which together have contributed to a synthesis review of nearshore information 

and the development of a monitoring and evaluation plan that will track changes in nearshore 

conditions. A conceptual model is presented that conveys our contemporary understanding of the 

factors and activities that affect desired nearshore qualities. Results from review and analysis of 

historical data are provided, as well as an assessment on the adequacy of existing nearshore 

standards and associated indicators. The resulting nearshore monitoring framework will be used 

to guide development of an integrated effort that tracks the status and trends associated with 

nearshore conditions.  

 
Recommended Citation: Heyvaert, A.C., Reuter, J.E., Chandra, S., Susfalk, R.B., Schaldow, S.G. 

Hackley, S.H. 2013. Lake Tahoe Nearshore Evaluation and Monitoring Framework. Final Report 

prepared for the USDA Forest Service Pacific Southwest Research Station.   
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1.0 EXECUTIVE SUMMARY 

1.1 Background 

The nearshore of Lake Tahoe is an important zone of relatively shallow water around the 

lake perimeter that is much appreciated for the recreational and aesthetic qualities it provides, as 

well as for its vital biological habitat. Unfortunately, changes in nearshore conditions over time 

have become evident to both visitors and residents of the Tahoe Basin, along with increasing 

stakeholder interest in managing the factors that have contributed to apparent deterioration of the 

nearshore environment.  

Heightened agency and public interest in understanding the nearshore environment has 

stimulated several independent research and monitoring efforts during this time, including 

nearshore studies on clarity and algae, as well as development of the Lake Tahoe TMDL (total 

maximum daily load) for managing pollutants that affect the pelagic (deep-water) clarity. This 

report is the result of a multi-year effort that for the first time summarizes available information 

on Lake Tahoe’s nearshore condition, develops an integrated set of metrics and indicators to 

characterize nearshore condition, considers reference conditions and the relevance of existing 

thresholds and standards, and then provides recommendations for a monitoring and evaluation 

framework that can be used to guide the tracking of changes in nearshore condition and to 

support regional program planning needs. 

Ultimately, the findings and recommendations of this project are expected to support 

several agency statutory and programmatic needs by: 1) providing baseline information to 

support assessment of relevant state and TRPA standards; 2) supporting the development of 

products for the Tahoe Monitoring and Evaluation Program; 3) tracking the effectiveness of the 

Tahoe TMDL Program and other EIP efforts related to nearshore condition; and 4) contributing 

to detection and management of aquatic invasive species in the nearshore.  

1.2 Project Approach 

This project represents an initial collaborative step between the science community and 

resource management agencies to develop a comprehensive approach for assessing and 

managing the nearshore ecology and aesthetics of Lake Tahoe. The Nearshore Science Team 

(NeST) included water quality scientists and aquatic ecologists from the University of Nevada, 

Reno (UNR), the University of California, Davis (UCD), and the Desert Research Institute 

(DRI). A Nearshore Agency Work Group (NAWG) was created to communicate agency 

information needs and to contribute agency relevant information toward the effort. It was 

composed of representatives from the California Regional Water Quality Control Board, 

Lahontan Region (Lahontan Water Board), the Nevada Division of Environmental Protection 

(NDEP), the Tahoe Regional Planning Agency (TRPA), and the U.S. Environmental Protection 

Agency (USEPA).  
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Completion of project components followed a logical sequence to inform successive 

steps in the process of assessing information and developing the final report, though several of 

these steps occurred iteratively (Figure 1-1). The initial task was to conduct a comprehensive 

literature review of available information relevant to the nearshore and to produce an annotated 

bibliography. This bibliography provided the basis for developing a conceptual model of the 

nearshore environment and the foundation for developing a desired condition statement and 

objectives, as well as a definition of the “nearshore” for monitoring and assessment purposes. It 

was also the source for much of the data summarized in the report for efficacy assessment of 

existing standards, and for developing an integrated set of metrics and indicators that were used 

to design the nearshore monitoring framework. 

 

 
Figure 1-1. A schematic showing nearshore project tasks and sequence of workflow.  
 

 

1.3 Summary of Project Components 

 Annotated bibliography – Literature survey of data and information related to the 

nearshore of Lake Tahoe. Scientific journal articles as well as technical reports and 

academic theses/dissertations were included on topics such as water quality, ecology, 

algal species composition, periphyton growth and biomass, nutrients; fisheries, geology, 

etc. 

 Technical definition of nearshore – Definition of the nearshore was developed for 

monitoring and evaluation purposes, based on existing definitions from Basin agencies, 

specific features of Lake Tahoe, and scientific literature. 

 Desired condition and objectives – Developed narrative statements that summarize 

management objectives for a nearshore program that will guide actions taken to achieve 

the goal of its desired condition.  
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 Conceptual model – Summarized factors important to nearshore condition such as 

pollutant sources, watershed and in-lake processes, pollutants and affects, and controls 

within a qualitative, visual-based, format. 

 Current thresholds and standards – Evaluated existing state and TRPA water quality-

related standards and thresholds in terms of their relevance to nearshore assessment and 

management. 

 Indicators and metrics – Developed a set of recommended indictors and associated 

metrics that would efficiently represent the complex interactions between various 

attributes (parameters) that constitute nearshore condition.  Metrics are the measurable 

characteristics used in a monitoring design to evaluate the condition of specified 

indicators. 

 Existing nearshore data – Available data were analyzed to provide summary assessments 

for each nearshore metric with regard to analysis of reference conditions, possible new or 

modified thresholds, and the creation of an integrated nearshore monitoring and 

evaluation program. Reference conditions were based on historical data, when available, 

otherwise on contemporary pristine, undisturbed or least disturbed conditions. Literature 

values were cited in the absence of Tahoe specific data. In some cases where sufficient 

data exist, options are discussed in consideration of different approaches. 

 Design of nearshore monitoring program – Recommendations are provided for 

establishing a comprehensive monitoring program that allows nearshore condition to be 

evaluated for status and trends. Monitoring design is focused on the primary 

recommended metrics.  

1.4 Nearshore Definition 

This report does not recommend changes to existing state and TRPA legal or statutory 

definitions of the Lake Tahoe nearshore. Rather, it addresses unique aspects of the nearshore in 

context of framing the monitoring design through use of the following definition.  

Lake Tahoe’s nearshore for purposes of monitoring and assessment is considered to extend from 

the low water elevation of Lake Tahoe (6223.0 feet Lake Tahoe Datum) or the shoreline at 

existing lake surface elevation, whichever is less, to a depth contour where the thermocline 

intersects the lake bed in mid-summer; but in any case, with a minimum lateral distance of 

350 feet lake ward from the existing shoreline.  

The thermocline is a physical feature in lakes that represents a zone of rapid transition 

from warm surface water to underlying cold water. It is a seasonally dynamic stratification that 

strongly influences nearshore processes. The 31-year average August (maximum) thermocline 

depth in Lake Tahoe is 21 m (69 feet). This definition is more flexible than regulatory 

definitions, as is appropriate for guiding a monitoring approach that must adapt to natural 

variability in lake water levels and thermodynamic structure.  
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1.5 Desired Condition Statement and Objectives 

A desired condition statement provides the focus for management and monitoring 

activities needed to achieve and maintain a preferred level of ecosystem quality. The desired 

condition statement for Lake Tahoe’s nearshore was articulated as follows.  

Lake Tahoe’s nearshore environment is restored and/or maintained to reflect conditions 

consistent with an exceptionally clean and clear (ultra-oligotrophic) lake for the purposes of 

conserving its biological, physical and chemical integrity, protecting human health, and 

providing for current and future human appreciation and use. 

Two overarching management objective statements were developed to support achieving 

the desired condition. The first is for preserving ecological and aesthetic characteristics of the 

nearshore: 

Maintain and/or restore to the greatest extent practical the physical, biological and chemical 

integrity of the nearshore environment such that water transparency, benthic biomass and 

community structure are deemed acceptable at localized areas of significance. 

Human experience at the lake is assumed to be equally or more strongly related to 

recreational interactions with the nearshore environment than it is to mid-lake clarity. Both the 

ability to see the bottom of the lake (transparency) and what is seen or felt on the bottom 

influence the nearshore aesthetic experience, which also reflects ecological conditions and 

processes. This report proposes that the nearshore ecology and aesthetic objective will be 

evaluated on the basis of three separate indicators (with associated metrics) that collectively 

provide assessment of:  

 nearshore clarity,  

 nearshore trophic status (nutrients and algal growth that indicate the degree of 

eutrophication), and 

 nearshore community structure (biological composition). 

The other objective is for sustaining conditions suitable for human health in the nearshore zone: 

Maintain nearshore conditions to standards that are deemed acceptable to human health for 

purposes of contact recreation and exposure. 

The focus for this objective is specifically on health risks associated with recreational 

exposure and not on attendant risks associated with water provided from the nearshore for 

municipal or domestic supply. Existing state and local programs enforce potable water supply 

standards. They also provide criteria for tracking the presence of pathogens and toxic compounds 

that may affect conditions for human health, which serves as the indicator for this objective. 
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1.6 Conceptual Model 

Results from review of available literature and data indicated that nearshore condition can 

differ widely around the lake based on factors such as adjacent land-use and urban development, 

non-point pollutant inputs, vicinity to stream inputs, water movement, water depth, substrate 

type, and other features of the lake bottom (Figure 1-2). Variations in these factors create more 

localized environmental conditions compared to the open-waters of Lake Tahoe that are more 

uniform. The nearshore environment is inherently more complex and active than the pelagic zone 

and it requires a different scale of evaluation and management. Some of these requirements for 

evaluation are addressed in this report.  

A conceptual model of the nearshore was developed to illustrate relevant interactions 

between the natural and anthropogenic factors that affect important features and conditions of the 

nearshore. In many respects this nearshore conceptual model is quite similar to the mid-lake 

conceptual model, but with additional elements that emphasize how pollutants and other material 

that enter the lake from the watershed or groundwater will eventually be mixed and diluted to 

some extent in the open-water, these materials can be temporarily concentrated in the nearshore 

zone resulting in biological responses not typically observed in Lake Tahoe’s deep water. In 

addition to the factors listed above, there are other aspects unique to the nearshore that can 

contribute to environmental condition, such as greater vulnerability to increased temperature 

from climate change, and impacts from nearshore recreation (e.g., higher levels of boat activity), 

domestic animals and wildlife activity, nearshore structures and habitat, and lake level changes.  

Generally, the pollutant sources that affect nearshore conditions are the same as those 

identified in the Lake Tahoe TMDL, so the control measures to address those factors should be 

similar (Figure 1-3). We did not conduct a quantitative linkage analysis to determine the relative 

contributions from each potential nearshore pollutant source, as such analysis was beyond he 

scope of this project, but the science team consensus is largely consistent with previous 

expectations (TRPA, 1982) that “watershed activities which could alter the quality of the [mid-] 

lake will affect the littoral zone near the watershed earlier and to a greater extent than they will 

the open water.” Therefore, it is anticipated that nutrient and fine sediment loading reductions 

that result from implementation of the Lake Tahoe TMDL will not only provide improved mid-

lake clarity, but also will provide benefits for clarity and related characteristics in nearshore 

condition.  
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Figure 1-2. Illustration of important factors and processes affecting the lake nearshore environment.  
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Figure 1-3. Examples from the nearshore conceptual model of progression from relevant control measures to indicators of nearshore health.  
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It must be acknowledged, however, that nearshore water quality is strongly influenced by 

localized pollutant input, so a load reduction that may improve the open-water may or may not 

have a directly comparable effect on all nearshore areas. For example, while load reductions 

along the south shore will contribute to an eventual improvement of open water clarity and a 

more immediate effect on that region’s nearshore, its direct effect on the nearshore zone in the 

north lake may be delayed or attenuated. Water quality improvement projects should be 

selected to include those that (1) will have the most influence on both the nearshore and open 

water, and (2) are located in areas around the lake where measures of nearshore conditions 

indicate impairment. 

While AIS may preferentially establish in some nearshore areas as a result of nearby 

watershed condition, this is not always the case, and once established they may not respond to 

watershed management activities. The establishment of invasive aquatic species in nearshore 

areas can precondition those areas for the introduction and establishment of subsequent 

undesired species by changing substrate and habitat conditions.  

1.7 Evaluation of Existing Thresholds and Standards  

An initial compilation of existing environmental standards and thresholds from 

California, Nevada and the TRPA consisted of 62 standards that were potentially applicable to 

Lake Tahoe’s nearshore zone (see Report Appendix A). Some of these standards consisted of 

very specific numeric criteria while others were more general narrative statements. Several 

standards were consistent across agencies in terms of their specific characteristics and/or 

criteria, although some numerical criteria were not in alignment across all agencies.   

The full set of 62 individual standards and thresholds was sorted into 38 categories 

based on related characteristics (see Report Appendix B). Then each of these categories was 

reviewed in terms of its relevance to monitoring and management of the nearshore at Lake 

Tahoe, with a brief narrative description and data assessment, as well as preliminary comments 

on reference conditions and whether the standard or threshold was sufficient to support desired 

conditions. These categories were then classified on the basis of (1) relevancy for nearshore 

assessment, and (2) relevancy to nearshore management for desired conditions. Nutrient 

loading standards, for example, are important for nearshore management since they fuel both 

phytoplankton and periphyton growth. Measurement of nutrient concentrations in the 

nearshore, however, is less relevant for assessing nearshore conditions because these 

concentrations can be quite ephemeral, with high input levels quickly reduced due to rapid 

algal uptake, sometimes yielding an apparent inverse relationship between nutrients and algal 

growth. The few available historic studies have not reported large and consistent differences in 

the spatial or temporal distribution of nutrient concentrations around the lake perimeter. 

Monitoring nutrient loading onshore is very important, however, and should be carried out as 
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part of a Tahoe regional stormwater monitoring program, in which the derived data from that 

program links to nearshore monitoring results.  

Finally, a list of categories from nearshore standards was assembled that represented the 

attributes deemed as most “important” or “relevant” for assessing the achievement of nearshore 

desired condition. In turn, each of these categories of standards, as well as a few additional 

attributes, were linked to one or more of the four distinct nearshore indicators: clarity, trophic 

status, community structure (biological integrity), and conditions for human health. These 

formed the basis for design of the nearshore monitoring framework. 

1.8 Design of the Nearshore Monitoring Framework  

From the list of “important” or “relevant” categories for nearshore condition 

assessment, ten were selected to serve as primary metrics, with each metric representing a 

specific measurable response to anthropogenic impacts and to management actions taken to 

achieve objectives set forth for the nearshore desired condition. The benefit of this approach is 

that nearshore condition is not viewed as a series of individual standards subject to attainment 

determination, but rather as an interacting system of interdependent environmental factors 

evaluated on the basis of ecologically integrative response variables (Figure 1-4).   

Consistent with the desired condition statement, four nearshore indicators were selected 

to provide a summary assessment on unique characteristics of the system. Obviously, the 

exceptional clarity for which Lake Tahoe has been long renowned is one of those unique 

characteristics extending to clear waters in the nearshore. Trophic status represents the amount 

of biological growth a system supports, generally reflected by very low algal biomass and low 

nutrient concentrations in Lake Tahoe. Community structure characterizes the aquatic species 

composition (richness), abundance and distribution. Nearshore conditions for human health are 

directly relevant to maintaining expected standards for safety and healthy recreational use of 

the lake.  

Each metric associated with these indicators represents a key component of the 

nearshore ecosystem, as described below, and contributes to an integrated perspective on the 

health of the system. The traditional measure of Secchi disk clarity used in deep waters at Lake 

Tahoe does not function for the nearshore because water transparency can extend beyond the 

depth limits defined as nearshore. Instead, turbidity and transmissivity (light transmittance) are 

recommended as appropriate metrics for evaluating the nearshore clarity. Turbidity directly 

relates to existing nearshore standards (TRPA, CA and NV), but is not sufficiently sensitive to 

document visible changes in the nearshore at low range values typical of undisturbed areas. In 

these cases, transmissivity is a superior metric, but it has a shorter history of measurement in 

Lake Tahoe and does not currently link to existing standards.  
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Figure 1-4. Simplified diagram of the Lake Tahoe nearshore monitoring framework, showing associations between metric data, aggregate 

indicators of condition, and nearshore objectives.  
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Chlorophyll concentration is a traditional measure of algal biomass (i.e. the concentration of 

algae in the water). Used in conjunction with an algal growth potential metric and phytoplankton 

(free-floating algae) identification, it provides a complete picture of trophic status (a measure of 

the biological productivity of a water body). The algal growth potential metric test uses 

chlorophyll measurements to determine how much algal growth can be supported by available 

nutrients in the water, and is more reliable than simply measuring nutrients at the very low 

concentrations typical in this lake. Phytoplankton counts, biomass, and algal growth potential 

each represent existing standards for the pelagic (deep) waters that are also consistent with 

evaluating nearshore conditions. Measurement of attached algae (periphyton), however, is 

unique to the nearshore. It is this tangible feature of the nearshore that individuals often perceive 

as evidence of undesirable conditions. The abundance and distribution of attached algae is 

variable in space and time and consequently difficult to measure in a representative manner. 

Fortunately, there is a long history of periphyton measurement at Lake Tahoe, which supports a 

robust analysis of spatiotemporal distributions and the potential development of appropriate 

targets or standards. 

Macrophytes, macroinvertebrates, and fish are visible aquatic organisms that interact to 

create the habitats and diversity representative of Lake Tahoe’s nearshore ecosystem. They also 

indirectly affect trophic status and in some cases with invasive species may contribute to 

diminished clarity of nearshore environments. This is one of the potential issues associated with 

changes in community structure resulting from the introduction of aquatic invasive species, as 

well as the inherent threat posed to native species and some endemic species by undesired 

nonnative species introductions. Nearshore surveys for each of the biological groups listed above 

will provide information needed for establishing suitable reference conditions and for detecting 

the spread or introduction of aquatic invasive species.  

The proposed monitoring design includes full perimeter surveys conducted on a seasonal 

basis (four times per year) for turbidity, transmissivity, fluorescence (relative chlorophyll) and 

chlorophyll a, coordinated with location-based assessments of periphyton (attached algae), 

phytoplankton (free-floating algae), benthic macroinvertebrates, aquatic plants (macrophytes) 

and higher-level aquatic species that include fish and crayfish. For this initial monitoring effort, 

sampling four times per year should be considered a minimal effort; adjustments in sampling 

design may be considered as we improve our understanding of seasonal to annual variation in 

measurements and as funding allows over the long-term. 

Measurements of turbidity, transmissivity, and relative chlorophyll are all done 

simultaneously, so there is minimal additional cost associated with each metric beyond the first 

parameter. During these perimeter circuits discrete samples will be collected for phytoplankton, 

absolute chlorophyll a concentration (and nutrients on occasion as secondary metrics) at 
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specified locations based in part on the longer-term range of responses observed in contiguous 

perimeter surveys. Initially, however, these discrete samples will be collected at ten locations in 

close proximity to established periphyton sampling sites or where some of the earliest studies 

were conducted from 1969–1974.   

Attached algae abundance (periphyton biomass) is one of the more evident 

manifestations of changes in nearshore condition. It responds to lake conditions seasonally, so 

the sampling schedule is designed to track growth patterns that yield estimations of mean annual 

biomass. This sampling schedule follows existing routines and protocols, with site monitoring 

for periphyton biomass conducted 4-6 time per year at nine established locations and one 

additional spring synoptic conducted to assess biomass at forty locations around the nearshore. 

Native and non-native aquatic plants would be monitored every other year on both a 

perimeter presence/absence and a relative abundance basis to detect changes and indicate 

potential effects of aquatic invasive plants on biological integrity. The macroinvertebrates would 

be monitored on a seasonal basis two times per year to detect shifts in community structure and 

impacts from environmental change. Detailed analysis of macroinvertebrate composition, 

distribution and abundance (CDA) obtained from samples collected at eleven sites will represent 

conditions over a range of substrates and including potential impacts from aquatic invasive 

species. This monitoring would be coordinated with efforts of the Lake Tahoe AIS Working 

Group. 

Different fish species and crayfish migrate in and out of the nearshore seasonally, so 

these surveys should be conducted seasonally, four times each year, at eleven locations, and also 

during early summer at forty-nine spawning sites. The CDA analysis of fish and 

macroinvertebrate samples provides an assessment of changes in the aquatic community that will 

contribute to detection of AIS and evaluation of impacts on biological integrity. Again this 

monitoring would be integrated with efforts of the Lake Tahoe AIS Working Group.  

Monitoring in the nearshore for harmful microorganisms or toxins that affect human 

health is proposed to be coordinated between the Lake Tahoe water quality agencies and local 

water purveyors. For example, samples for analysis of coliforms and E. coli are currently 

collected at beaches during recreational periods by regulatory agencies and some members of the 

Tahoe Water Suppliers Association. These programs are expected to continue in accordance with 

established state and federal requirements for the protection of drinking water, swimming, and 

other recreational activities. While chemical toxins are not generally considered an issue of 

concern at Lake Tahoe, any incident of localized chemical or sewage spills would require a rapid 

response monitoring assessment, which is outside the purview of routine monitoring. 
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1.9 Evaluation of Metrics for Reference Conditions and Standards Assessment 

The primary metrics proposed for nearshore monitoring and condition assessment are 

presented and developed individually in this report. Each metric presentation begins with a brief 

review of its monitoring history at the lake, followed by an analysis of the available data, and 

then a discussion of potential standards and reference conditions (where applicable). It is 

important to distinguish between reference conditions and standards, because they are not 

necessarily synonymous.  

Reference conditions represent a narrative or numeric description of a specific 

characteristic in the relative absence of human influence. They are used to inform a dialogue that 

establishes realistic targets or standards for effective management of an ecosystem to achieve 

desired conditions. In some cases of metric evaluation there were no available data on reference 

condition, or quite often the data available were too sparse to do more than provide a general 

sense of variation in reference condition. The following table summarizes our evaluation of data 

status for each of the proposed metrics (Table 1-1). The data quality itself is generally quite 

good, but the quantity is often insufficient to inform a detailed assessment. Given the general 

lack of nearshore data existing for most of these metrics, any discussion of standards and 

reference conditions is considered preliminary at this time. The exceptions are for periphyton and 

perhaps for turbidity, where longer-term nearshore monitoring has been conducted (although not 

as part of any regular program in the case of turbidity). The reference values presented in this 

report characterize conditions in the relative absence of human activities, and are considered 

representative of the unique attributes consistent with oligotrophic conditions in the nearshore of 

Lake Tahoe.  

Future revision to existing standards or the development of new standards and thresholds 

should be linked directly to these recommended metrics and indicators. The data and the 

evaluations presented in this report will provide an essential scientific basis for these discussions 

and potential resulting actions.  
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Table 1-1.  Summary of proposed nearshore metrics showing the relative availability of existing data 

for evaluation of existing state or TRPA standards, and to support linkage to specific 

numeric objectives.  

Nearshore Metric Associated Indicator Data Basis 
Link to Existing State or 

TRPA Standards 

Turbidity Clarity Moderate CA, NV, TRPA (Clarity) 

Light Transmissivity Clarity Poor CA, NV, TRPA (Clarity) 

Chlorophyll 
Clarity and Trophic 

Status  
Moderate CA (Biological Indicators) 

Phytoplankton Trophic Status Poor 
CA (Plankton Counts and 

AGP) 

Periphyton 
Trophic Status and 

Community Structure 
Good CA (Biological Indicators) 

Macrophytes 
Trophic Status and 

Community Structure 
Poor None 

Macroinvertebrates Community Structure Poor TRPA (Littoral Habitat) 

Fish and crayfish Community Structure Poor TRPA (Littoral Habitat) 

Toxins Human Health Poor 
CA, NV (CA Toxics Rule and 

Toxicity) 

Pathogens  Human Health Moderate CA, NV (Bacteria) 

 

1.10 Implementation of the Nearshore Monitoring Program 

In designing the nearshore monitoring framework it was relevant to consider it in the 

context of other efforts in the Lake Tahoe Basin to reduce redundancy in monitoring efforts and 

to maximize monitoring investments. At Lake Tahoe, the central focus of water quality 

monitoring to date has been on characterizing conditions of Lake Tahoe’s deep-water clarity and 

the nearshore periphyton. The monitoring described in this report will aid in guiding the 

implementation of additional nearshore monitoring efforts, while also intersecting with other 

monitoring programs (e.g., tributary monitoring and urban stormwater monitoring). Although 

these other programs were not addressed as part of the nearshore monitoring design, it is 

expected they will provide much of the ancillary data needed to explain variation in nearshore 

conditions, assuming they are concurrently implemented (Figure. 1-5). 
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Figure 1-5. A generalized representation of other monitoring efforts anticipated in the Lake Tahoe 

Basin that would intersect with the nearshore monitoring program.  

 

 

The nearshore monitoring framework is intended to answer key questions associated with 

both spatial and seasonal patterns of conditions in the lake’s nearshore region. Its initial 

implementation will address the multiple dimensions of physical, chemical and biological 

characteristics in the nearshore to evaluate inherent variation within these parameters, especially 

in the cases of metrics and indicators for which little or no standardized monitoring data are 

currently available. For these indicators and metrics, subsequent data analysis and evaluation are 

expected to provide the basis for adjustments to initial monitoring design that will lead to 

improvements and a cost-efficient monitoring program (e.g., with optimal sampling frequency 

and locations). As a starting point, this initial monitoring framework is intended to provide the 

data needed to satisfy immediate management information needs for an evaluation of nearshore 

conditions, as well as to inform preliminary discussion on standards, and to inform progressive 

adjustments to the monitoring design and metric evaluation. 

In most cases the metrics derive from or contain important elements of the standards 

reviewed in this report, although some additional attributes are to be measured as well (e.g., 

chlorophyll, macrophytes, and macroinvertebrates). Ultimately, it may be desirable to revise or 

replace existing standards with new standards that link directly to the primary nearshore 
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monitoring metrics. It was beyond the scope of this project, however, to provide the necessary 

level of analysis required by law to identify new standards, or to eliminate or modify existing 

standards. Rather, this report provides the scientific background that will help management 

agencies decide if and where they may want to address changes that would target specific 

features and metrics of nearshore condition.   

A consistently implemented and standardized nearshore monitoring program will be 

essential to inform these efforts to update existing standards, including the validation of 

reference conditions, and for describing and confirming the spatial and temporal variation of 

metrics used to measure nearshore conditions. It will provide the quality and the quantity of data 

needed for evaluating progress in achieving management and restoration goals. It will also 

provide the basis for evaluating status and trends, and is designed to be flexible and scalable to 

accommodate available resources as well as changes in approach, information and techniques.  

Taken in aggregate the ten primary metrics should provide a relatively comprehensive 

evaluation of status and trends for the most important and unique characteristics of the nearshore 

environment at Lake Tahoe. In some cases, any indication of change in status or trend would 

initiate an appropriate management or research initiative to address or investigate the specific 

causative factors and to develop suitable management or policy actions. The monitoring is 

focused on response variables, being the factors most sensitive and evident to changing 

biogeochemical conditions affecting the nearshore environment. It is not a research program, 

although specific questions that may arise in the context of evaluating these metrics could lead to 

important insights or to focused studies.  

Conditions in the lake will continue to change over time as a consequence of changing 

patterns in land use, recreational activities, climate, species distributions, and other as yet 

potentially unidentified factors. A regular program of data collection allows the stakeholder 

community to detect and evaluate these changes in the context of natural variability and desired 

conditions.  

Ultimately, this nearshore monitoring program will be needed to help track anticipated 

benefits from environmental improvement projects and from loading reductions associated with 

implementation of the TMDL program. The nearshore areas of lakes are responsive to changing 

conditions in the watershed, since most external pollutant loading must pass through the 

nearshore before reaching pelagic open water areas. Therefore, it is expected that nutrient and 

fine sediment loading reductions will provide not only better mid-lake clarity, for which the 

TMDL was designed, but also will provide benefits to clarity and other characteristics of the 

nearshore. 
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Contemporary Research Efforts - Nearshore 

• Inferring littoral substrates, fish habitats, and fish dynamics of Lake Tahoe using IKONOS data; TRPA 
• Nearshore clarity at Lake Tahoe: status and causes of reduction; NV LTLP 
• Predicting and managing changes in nearshore quality; SNPLMA-Round 7 
• Monitoring past, present and future water quality using remote sensing; SNPLMA-Round 7  
• Niches: nearshore indicators for clarity, habitat and ecological sustainability; SNPLMA-Round 8, NV-LTLP  
• Development of a risk model to determine the expansion and potential environmental impacts of Asian 

clams; SNPLMA-Round 9, NV-LTLP  
• Warm-water non-native fishes in Lake Tahoe; NV-LTLP 
• Potential for pathogen growth, fecal indicator growth and phosphorus release under clam removal 

barriers; SNPLMA-Round 10  
• Natural and human limitations to Asian clam distribution and recolonization-factors that impact the 

management and control in Lake Tahoe; SNPLMA-Round 10, NV LTLP 
• Linking on-shore and nearshore processes: nearshore water quality monitoring buoy at Lake Tahoe – 

phases I and II; NV LTLP 
• The ecology of curly leaf pondweed (Potamogeton crispus) and the potential for control using bottom 

barriers; SNPLMA-Round 11 
• Testing the survival and growth of quagga mussel in Lake Tahoe; SNPLMA-Round 11 
• Evaluation of nearshore ecology and aesthetics (this project); SNPLMA-Round 10 



Existing and Current Monitoring 
• Lake Tahoe water quality investigations: algal bioassay, phytoplankton, 

atmospheric nutrient deposition, and periphyton, 2000 to on-going; Lahontan, 
UC Davis 

• Nearshore turbidity monitoring – various and intermittent efforts from 1965 to 
2012; UC Davis, DRI, TRPA, NV LTLP  

• Tributary pollutant concentration and loading monitoring; TRPA, USGS, USFS, 
UC Davis, NV LTLP  

• Aquatic invasive species – prevention and control measure implementation 
and effectiveness monitoring; Various  

• Shorezone ordninance effectiveness monitoring of gasoline constituents, fecal 
coliform, e. coli, and polycyclic aromatic hydrocarbons; USGS, TRPA, Lahontan 

• Watercraft monitoring; TRPA 
• Deep water Lake Tahoe Water Quality Monitoring, TRPA, UC Davis 
• Urban stormwater pollutant monitoring (nearing implementation); Lahontan, 

USFS, Lahontan, TRCD  
 



Project Overview 
Nearshore Science Team (NeST) Contributors 
Alan Heyvaert, Desert Research Institute (DRI);  
John Reuter, University of California, Davis (UCD);  
Sudeep Chandra, University of Nevada, Reno (UNR);  
Rick Susfalk, (DRI);  
S. Geoffrey Schladow (UCD);  
Scott Hackley (UCD). 
  
Technical Contributors 
Christine Ngai (UNR), Brian Fitzgerald (DRI), Charles Morton (DRI), 
Annie Caires (UNR), Ken Taylor (DRI), Debbie Hunter (UCD), Brant Allen 
(UCD), Patty Arneson (UCD). 
 
Nearshore Agency Working Group 
Shane Romsos (TRPA), Dan Sussman (LRWQCB), Jason Kuchnicki 
(NDEP), Jacques Landy (USEPA). 



Project Overview 
 Background: 

– Long-term monitoring monitoring and assessment in Lake Tahoe historically 
focused on mid-lake conditions 

– Current nearshore monitoring insufficient to detect changing conditions 

– Needed a comprehensive, integrated assessment of existing conditions 

 Project Objectives: 

– Review and synthesize existing research and monitoring data 

– Document understanding of nearshore conditions 

– Review standards and indicators for relevance to nearshore condition 

– Develop an integrated nearshore monitoring design 

 Major Products:  

– Conceptual model and indicator framework 

– Assessment of exiting standards and indicators 

– Nearshore monitoring and evaluation framework 



Nearshore Desired Condition 
Statement 

Lake Tahoe’s nearshore environment is restored 
and/or maintained to reflect conditions consistent 
with an exceptionally clean and clear (ultra-
oligotrophic) lake for the purposes of conserving its 
biological, physical and chemical integrity, 
protecting human health, and providing for current 
and future human appreciation and use. 





Nearshore Definition (Monitoring) 
 
We do not recommend any changes to existing state and 
TRPA legal or statutory definitions of the Lake Tahoe 
nearshore. Rather, the following definition addresses 
unique aspects of the nearshore in the context of framing 
our monitoring design.  
 
Lake Tahoe’s nearshore for purposes of monitoring and assessment is 
considered to extend from the low water elevation of Lake Tahoe 
(6223.0 feet Lake Tahoe Datum) or the shoreline at existing lake 
surface elevation, whichever is less, to a depth contour where the 
thermocline intersects the lake bed in mid-summer; but in any case, 
with a minimum lateral distance of 350 feet lakeward from the existing 
shoreline.  
 
 The 31-year average August (maximum) thermocline depth in Lake 

Tahoe is 21 m (69 feet). 





Natural rim (6223 feet) 
350 foot from rim 
30 foot depth contour 
69 foot depth contour 



 Illustration of Factors Affecting Nearshore 



 The nearshore conceptual model: 
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1. Agency representatives provided a list of existing standards (TRPA, 
NDEP, LRWQCB). 

2. NeST sorted these standards into 38 categories with internally similar 
characteristics (Appendix A). 

3. Brief narrative descriptions were developed for each category, along 
with preliminary data assessment (from bibliography) and a 
discussion of relevance to nearshore management or monitoring 
(Appendix B). 

4. Categories of existing standards deemed “important” or “relevant” 
to both nearshore management and nearshore monitoring were 
carried forward and aggregated into a smaller list of internally 
related characteristics (Table 6-1). 

5. A subset of this attribute list provided the basis for design of the 
integrated nearshore monitoring framework. 

Assessment of Existing Standards 



Table B-1.  Existing Standards Potentially Relevant to the Nearshore of Lake Tahoe.  



 Evaluation of Existing Standards 

1 See Appendix B for discussion of referenced standards 



Indicator Framework for Monitoring 



Standards, Indicators and Metrics 



Nearshore Monitoring Data Support for  
Existing Standards Evaluation or Revision 



Periphyton 
(remember N&P and not fine sediment controls 

growth) 



Nearshore Conditions are Spatially and Temporally Variable 





Nearshore Monitoring Design 



Next Steps 

• Public Engagement 
• Monitoring Program 
• Targeted Research 

 



Comments & Questions 



 
 

TRPA Regional Plan Implementation Committee & TRPA Staff   October 21, 2013 
Cc: City of South Lake Tahoe Staff 
128 Market St. 
Stateline, NV 89449 
 
Subject: Comments on City of South Lake Tahoe proposed Tourist Core Area Plan 
 
Dear Members of the Regional Plan Implementation Committee and TRPA staff: 
 
The Friends of the West Shore (FOWS) and the Tahoe Area Sierra Club (TASC) appreciate the 
opportunity to provide additional comments on the proposed City of South Lake Tahoe (City) Tourist 
Core Area Plan (TCAP), and all related documents. We also thank members of the Regional Plan 
Implementation Committee (RPIC) for inviting additional comments and for the responses provided 
by staff. As our list of attachments on the TCAP will show, we have been extremely diligent 
providing comments, technical references, and recommendations to TRPA and City staff, the RPIC, 
SLT City Council, and SLT Planning Commission. Most comments and attachments have been 
included in GB packets.1 The responses provided by staff in the “Attachment B, Response to 
Comments,” unfortunately fail to address many of our concerns and questions, and with great 
disappointment, fail to respond to most of the technical information we provided from several of 
Tahoe’s most reputable scientific institutions (e.g. TERC, TSC, DRI) regarding matters which affect 
not only water quality, but public health and safety. 
 
In order to achieve and maintain TRPA’s thresholds, and to protect public health and property, we 
request the RPIC recommends TRPA staff to take the following actions, discussed in greater detail 
below, and recommends these same revisions be made in the relevant sections of the City’s TCAP.2 
Our recommendations for TRPA and the City’s TCAP include:   

1) Update Chapter 35: Natural Hazard Standards to address current flood hazards 

2) Revise Code to remove variances that will allow degradation of the natural scenic quality 

3) Evaluate the impacts of the off-road mobile sources of ozone precursors and adopt measures to reduce 
emissions to obtain the ozone standard in the immediate future (ozone standards are not long term standards 
such as mid-lake clarity); 

The information available from the RPU/RTP EIR/S and EIS, and the TCAP’s environmental 
documentation is not adequate and as a result, TRPA’s threshold-related findings can not be made. 
Further, Conforming to the RPU, which itself lacks adequate environmental review, does not ensure 
that public health and safety or environmental standards, will be achieved and maintained as required 
by the Compact. Please feel free to contact Jennifer Quashnick at jqtahoe@sbcglobal.net or Laurel 
Ames at laurel@watershednetwork.org if you have any questions.  
 
Sincerely, 

 
 
 

Laurel Ames,   Susan Gearhart,   Jennifer Quashnick  
Conservation Co-Chair,  President,   Conservation Consultant, 
Tahoe Area Sierra Club  Friends of the West Shore  

                                                
1 See next page: Attachments not included are attached again herein, or links are provided. 
2 We apologize this was apparently unclear in our previous comments (dated 10/3/13)2 and we hope the RPIC 
will request staff to address all of our comments. “Staff” refers to TRPA and City staff, as appropriate. 

mailto:jqtahoe@sbcglobal.net
mailto:laurel@watershednetwork.org
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Attachments (10/21/2013):  
 
New attachments: 

USGS 5.23.12 LiDAR LT faults 
USGS 5.23.12 LiDAR LT faults Shaded Relief Map 
USGS 5.23.12 LiDAR LT faults Figure 2 
US Report West Tahoe Fault 7-2013 
Three Faults under LT.Tahoetopia 
Livescience WTDPF earthquake 
75-09 Ozone Trends CARB 
CARB staff report rev ozone 2005  
2012 CARB Designations ozone 
CARB 2008 EI 

 
Previous/incorporated attachments: 
Where documents are already available in staff reports, we note the report and page numbers in lieu of re-attaching 

- October packet includes the GB and RPIC packets prepared for the 10/23 and 10/24 meetings. 
o http://www.trpa.org/wp-content/uploads/October-25-2013-Governing-Board-Packet-a.pdf  

- September packet includes the GB and RPIC packets prepared for the 9/25 meetings. 
o http://www.trpa.org/wp-content/uploads/September-25-2013-Governing-Board-Packet.pdf  

 
10/3/2013 TASC&FOWS Comments to RPIC and TRPA Staff regarding TCAP; (in October packet, p. 177-179) 

 
Attachments to 10/3/13 Letter included: 
9/24/2013 TASC&FOWS comments to TRPA GB on DC SSAP (main)  

(in October packet, p. 145-176) 
9/12/2013  TASC&FOWS comments to City of SLT Planning Commission (and attachments): 

(in October packet, p. 93-101) 
A-1:  9.11.2013 Email, Notice of Availability of Staff Packet; 
      (in October packet, p. 102) 
A-2a:  9.12 A-2a.TASC comments CSLT GPU NOP 10.16.09 
      (in October packet, p. 103-107) 
A-2b:  9.12 A-2b.10.16.09 TASC comments Attchmt 1.Riley  
      (in October packet, p. 108-125) 
A-3:  9.12 A-3. SLTGPU_FEIR_3.0-Responses-to-Comments_02-2011 

http://sltgpu.com/pdf/FEIR/SLTGPU_FEIR_3.0-
Responses-to-Comments_02-2011.pdf  

A-4a  7/17/13 TASC & FOWS Comments to RPIC on DC SSAP and related 
documents;            ATTACHED – did not find in packets  

A-4b:  7/17/13 Addendum to 7/17/2013 Comments in A-4a;  
      (in October packet, p. 136-130) 
A-5:  8/13/13 comments to APC regarding DC SSAP and related documents;  
      (in October packet, p. 131-139) 
A-6a:  8/27.2013 comments to TRPA GB regarding DC SSAP and related 

documents.     (in October packet, p. 140-143) 
A-6b:  Simulated Images of resort recreation hotel/building on proposed T-RR parcel 

       (in October packet, p. 144) 
 

9/30/2013 TASC&FOWS Comments to SLT City Council regarding TCAP (in October packet, p. 182-189) 
 
Attachments to 9/30/13 Letter included: 
9/24/2013  TASC&FOWS comments to TRPA RPIC on TCAP (and attachments):  

(in October packet, p. 177-179) 
9/24/2013  TASC&FOWS comments to TRPA GB on DC SSAP (main)  

 (in October packet, p. 145-176) 
2013  Tahoe Science Consortium, ARkStorm@Tahoe Fact Sheet; (in October packet, p. 190-191) 
2013  “Are you Ready for ARkStorm?” Expert Panel Discussion, invitation to 10/11/13 panel 
       (in October packet, p. 192) 

http://www.trpa.org/wp-content/uploads/October-25-2013-Governing-Board-Packet-a.pdf
http://www.trpa.org/wp-content/uploads/September-25-2013-Governing-Board-Packet.pdf
http://sltgpu.com/pdf/FEIR/SLTGPU_FEIR_3.0-Responses-to-Comments_02-2011.pdf
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9/24/13 TASC&FOWS Comments to GB regarding DC SSAP; (in October packet, p. 145-176) 

- Included as attachment to 9/24/13 letter to RPIC regarding CSLT TCAP); attachments to 
those comments, which were therefore part of the comments submitted on the TCAP, were 
provided to the RPIC, and listed in the comment letter (list repeated below for easy 
reference; 

 
Attachments to 9/24/13 Letters include: (10/21/13 note: those attachments below that are not accessible 
online or already addressed above can be provided upon request) 
Attachments to RPIC comments on DC SSAP and attached to RPIC comments on CSLT TCAP: 
All attached comments are from TASC and/or FOWS, unless otherwise noted. 

 
6/20/2013 comments to DC BOCC re: SSAP and documents (includes two attachments); 
6/26/2013 comments to the TRPA RPIC re: DC SSAP; 
7/17/13 TASC & FOWS Comments to RPIC (and addendum); 
8/13/13 comments to APC regarding DC SSAP and related documents; 
8/27/2013 comments to TRPA GB regarding DC SSAP, including attachment. 
11/2/2010 Lahontan response to TASC 9/13/2010 TMDL comments 
 
2012: TRPA RPU 
6/17/2012 Joy Dahlgren’s comments on RTP DEIS (transportation expert) 
6/26/2012 Joy Dahlgren’s comments on RPU DEIS (transportation expert) 
6/27/2012 Joy Dahlgren’s verbal comments to TRPA re: RPU/RTP DEIS 
6/28/2012 Comments on RPU DEIS, RTP DEIR/S, and 2011 TER* 
6/28/2012 NTPA & MAPF Comments on RPU DEIS; including Exhibits 
7/25/2012 Comments on 2011 TER* 
8/21/2012 Comments on RPU Committee Hearings* 
10/23/2012 Comments on Bi-State, RPU process, and TER* 
11/15/2012 Comments regarding RPU Concerns* 
12/5/2013 Additional Comments re: RPU* 
12/11/2012 Comments on Final RPU Package (w/Attachments 1-6)* 
* Throughout our letters regarding the Area Plans and the DC SSAP, we have frequently referenced our 
comments on the RPU EIS that were submitted to the TRPA in 2012. We are attaching them to this letter so 
the full comments will be part of the record. In the case of the 6/28, 7/25, and 10/23, 2012 comments, there 
were extensive attachments submitted to TRPA via USB thumb drive. Attachments from 6/28/2012 are 
available at: 

http://www.trpa.org/documents/reisc/5_Comment%20References/LTSLT_FOWS_TASC_references/  
(accessed 9/23/2013). The other attachments will gladly be provided upon request. 

 
 

8/28/13 TASC&FOWS comments to CSLT and TRPA staff regarding IS/ND/IEC for TCAP  
(in September packet, p. 233) 

Attachments to 8/28/13 Letter included: 
 1.  Distribution of Ozone and Ozone Precursors in the Lake Tahoe Basin, USA. DRI.   

(in September packet, p. 290-293) 
2.  The Use of Meteorological Regimes to assess the sources of ozone in the Lake Tahoe 

Basin. (Poster)     (in September packet, p. 247) 
3.  A Legacy of Research, Education, and Outreach. DRI. Presented at August 2012 Tahoe 

Summit. http://www.dri.edu/2012-tahoe-summit     (in September packet, p. 248-283) 
4. Contect Filter Data (summaries);   (in September packet, p. 284-289) 
5. TRPA Compact    (in September packet, p. 294-315 

 
7/2/13 TASC&FOWS comments to CSLT City Council for TCAP workshop 

(in September packet, p. 187-194) 
 
7/11/13 TASC&FOWS comments to CSLT Planning Commission for TCAP workshop 

(in September packet, p. 202-212) 

http://www.trpa.org/documents/reisc/5_Comment References/LTSLT_FOWS_TASC_references/
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Additional comments (10/21/13): 
 

The TASC and FOWS appreciate the time taken by TRPA and City staff to address some of our 
more recent comments. However, there appears to be confusion regarding several of our 
comments, and a great deal of technical information, in addition to specific requested actions, 
was overlooked. The following comments are in addition to the collection of comments we have 
already submitted on the RPU EIS, RPU package, and all Area Plans. Specific requests are 
provided in bold blue text for clarity. 

 

General Comment regarding TCAP’s threshold benefits: 

In general, there appears to be a misunderstanding regarding our comments on the TCAP’s 
outcomes compared to a “no action” (no TCAP adoption) situation. Questions are not repeated in 
detail here, but can be found in the attachments. However, the concern we have raised is how the 
TCAP will ensure/guarantee threshold benefits above and beyond what would occur without the 
TCAP (this also affects the threshold findings). For example, the TCAP encourages SEZ 
restoration, but does not require it. Thus it does not ensure any more restoration than would 
occur without the TCAP. In another example, the TCAP relies on water quality BMPs and 
areawide projects to claim the TCAP will help reduce water pollution, however what is unclear is 
which projects will occur regardless of TCAP adoption, as the TCAP can not find threshold 
benefits from actions that are already occurring or will occur without it.  

 

In summary, we ask staff to clearly explain what guaranteed benefits will result from the 
TCAP compared to what will happen without the TCAP, and reiterate previous comments 
to TRPA and City staff that ‘encouraging, promoting, etc.’ are not requirements which 
guarantee an outcome. 

 

Specific comments regarding October Staff Packet: 

Page numbers note the hard copy (and adobe reader) page numbers in the October 2013 
TRPA staff packet and are followed by additional comments.  

 

Coverage: p. 213 (289) 
5-1. An opportunity for hard coverage reduction is greater in the TCAP for development located in Land 
Capability Districts 4-7. Approximately, 68 percent of development is located on Land Capability District 4-7 
and located on parcels with coverage that exceeds 70 percent. Much of this development is obsolete and in 
many cases does not meet current design standards 

 

The original TCAP Town Center boundaries analyzed in the RPU included different statistics 
regarding existing coverage. Although the TCAP boundaries are greater than the Town Center 
boundaries analyzed by the RPU, it is unclear how much of the land (by land type) within the 
TCAP is currently covered.  

 

We request TRPA provide an updated map to clarify. The image below was provided to the 
public in the latter half of 2012 related to the RPU’s analysis and is on record with TRPA. 



10.21.13  FOWS&TASC Comments on CSLT TCAP for 10/24/13 RPIC 

  Page 5 of 25 

 

 
 



10.21.13  FOWS&TASC Comments on CSLT TCAP for 10/24/13 RPIC 

  Page 6 of 25 

Waterborne Transit: p. 197-199 (273-275):  

 

TASC, FOWS, and the LTSLT have asked about the environmental impacts of the waterborne 
transit that is promoted in the TCAP. The LTSLT’s comment is noted as number 10 in the 
response: 

10. One of the goals for transportation planning in the TCAP is Goal T-4, “to promote the use and expansion of 
multimodal transpiration options including transit for visitors and residents.10” One of the specific policies 
related to this, is Policy T-4.2, “encourage the use of water borne transit along the south shore from Camp 
Richardson Resort to Zephyr Cove Resort and provides stops at Ski Run and Lakeside Marinas.” Analysis of 
this transportation mode must show that promotion of water borne transit will lead to a reduction in air 
pollutants and will not have significant impact to Lake water clarity. An environmental analysis should be 
conducted to demonstrate the benefits and any environmental impacts associated with this type of 
transportation. The FONSI should demonstrate how this will be analyzed in the future or where it has been 
analyzed in the Regional Transportation Plan (RTP). 

 

Appendix B includes the following response to number 10: 
Policy T-4.2 is consistent with the City’s General Plan and TRPA’s Regional Plan and Regional 
Transportation Plan which all call for the consideration of waterborne transportation system in Lake Tahoe. 
Waterborne transit was analyzed programmatically in the RTP EIS/EIR as part of Transportation Package 
C, which includes the financially constrained list of projects, including new bicycle and pedestrian 
facilities, corridor revitalization projects, transit service and capital enhancements, and waterborne transit. 
 
The RTP EIS/EIR concluded that the RPU would result in mobile‐source CO emissions well within the 
emissions budgets allocated for transportation conformity. The transportation emissions budget is the basis for 
air quality planning efforts in the Lake Tahoe CO Maintenance Plan. If the transportation emissions budget is 
met, then the Basin is considered to be on track for maintaining attainment of the CO AAQS.  

The RTP EIS/EIR also analyzed the effects of long-term operational emissions of ROG, NOX, PM10, and 
PM2.5 of Transportation Package C. As indicated in the transportation analysis prepared for the RTP/SCS, 
regional VMT in the Basin would increase by approximately 126,000 VMT/day by 2035. VMT per capita 
would decrease by approximately two percent by 2035 compared to 2010 conditions. Although VMT would 
increase, mobile‐source operational emissions would decrease for all pollutants because of more stringent 
vehicle emission standards over the planning period. The emissions model used in this analysis (EMFAC 2011) 
accounts for vehicle emissions control measures contained in State Implementation Plans submitted to EPA, 
smog check programs, truck and bus emissions rules, and fuel economy standards. These regulatory programs 
are already in place or approved and will result in foreseeable mobile‐source emission reductions in the study 
area.  

Based on the results of the emissions modeling presented in the RTP EIS/EIR, mobile‐source emissions of 
ozone precursors in the Lake Tahoe air basin would be expected to decrease substantially by 2035.  

Based on the results of the emissions modeling, mobile‐source emissions of ozone precursors in the Lake Tahoe 
air basin would be expected to decrease substantially by 2035. Emissions of PM10 and PM2.5 would decrease 
slightly by 2035 because vehicle emissions would improve substantially over the next 20 years as a result of 
more stringent federal and state standards, and very limited development would be allocated beyond what was 
authorized in the 1987 Regional Plan. Any increase in emissions resulting from additional population growth in 
the Region would be more than compensated by reduced rates of vehicle emissions in response to more 
stringent standards. Because substantial long‐term reduction in emissions of ozone precursors and slight 
reduction in particulate matter, the impact of implementing Transportation Package C impact would be less than 
significant (RTP Draft EIS/EIR 2015, pages 3.4- 22 through 3.4-31). 

The RTP EIS analyzed potential impacts to water quality from the effects of waterborne ferry operations under 
Impact 3.8-4. The EIS analysis concluded that these impacts would be less than significant due to vessel 
discharge regulations, requirements for runoff control and treatment, best management practices for avoiding 
accidental spills, and normal vessel nearshore speed limits to retard wakes (RTP Draft EIS/EIR 2015, pages 3.8-
30 through 3.8-32). The RTP EIS analyzed potential impacts to water quality from the effects of waterborne 
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ferry operations under Impact 3.8-4. The EIS analysis concluded that these impacts would be less than 
significant due to vessel discharge regulations, requirements for runoff control and treatment, best management 
practices for avoiding accidental spills, and normal vessel nearshore speed limits to retard wakes (RTP Draft 
EIS/EIR 2015, pages 3.8-30 through 3.8-32). Moreover, any subsequent project proposal to implement 
waterborne transit on Lake Tahoe would be still be subject to project-level environmental review and 
permitting, in compliance with local, state, TRPA and federal law. [Emphasis added] 

 

We raised the same issue. See page 209 (285): 
 

25. The TCAP promotes waterborne transit, which is far more polluting per person mile than driving, yet 
this is not discussed. 

 

Appendix B includes the following response: 
 
At this time it is not known what type of vehicle would be used and therefore it is premature to determine if 
waterborne transit will be more polluting than automobiles. Any subsequent waterborne transit project that is 
proposed must meet the requirements of the TRPA Code and would be subject to project-level environmental 
review and permitting, and at that time the project would be required to demonstrate no significant impact on air 
quality, water quality and other resource areas. 

 

These responses are confusing. Either the air quality impacts of waterborne were analyzed, as 
stated in the response to comment number 10, or they were not, as stated in the response to 
comment 25. Further, as noted in our 10/3/13 comments letter, the reference to the ‘reduction in 
mobile source emissions’ from the EMFAC analysis is incorrect. The RPU EIS modeled the 
anticipated emissions from on-road mobile sources, but not from off-road mobile sources,3 
which according to CARB’s 2008 Emissions Inventory (EI)4 comprise more than half of the 
emissions for ozone precursors in the Basin. In fact, summertime sources such as boats may have 
an even greater impact on ozone levels because CARB’s EI is based on ‘tons per day’ (thus the 
average daily emissions for 365 days are represented in the values), yet in the Basin, boat use is 
generally confined to roughly 100 days per year, thus the daily emissions would be greater than 
the annual average emissions5 during the same months that ozone is a problem (e.g. add up the 
emissions times 365 days for the annual tons emitted, then divide that by 100 for average per 
day summertime emissions). Further, several TRPA summaries have erroneously claimed the 
on-road mobile source future reductions apply to all mobile sources. This is why we requested 
the following in our previous letter (which also provided more information regarding this error): 

3. Evaluate the impacts of the following sources of ozone precursors and adopt measures to reduce 
emissions to obtain the ozone standard in the immediate future (ozone standards are not long term 
standards such as mid-lake clarity); 

o motorized watercraft 
o off road vehicles including snowmobiles and OHVs 

Unfortunately this was not addressed by the responses in Appendix B. It is also confusing that, 
based on the response to comment 25, the air quality impacts could not be analyzed because the 
type of vessel that will be used is ‘not known,’ yet according to the response to comment 10, the 
water quality impacts already were analyzed and found to have no significant impact.  

                                                
3 E.g. motorized watercraft, snowmobiles, and OHVs. 
4 This is the same EI that the RPU EIS relied upon for estimates and is attached for reference. 
5 Daily emissions would be derived from dividing CARB’s estimated Tons Per Year by 100, not by 365. 
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Further, we also note that TRPA has at its disposal the tools necessary to estimate the possible 
emissions ‘per person, per mile’ for a person using the waterborne transit versus driving. 
Appendix F of the RPU EIS (p. 54) provided general estimates of the air emissions from 
waterborne transit based on assumptions regarding use, hours, etc., utilizing a CARB model. 
These estimates were then incorporated into TRPA’s “RPU Emissions Modeling Summary (Year 
2035)” for each alternative (pages 7-11).  

- Estimates of ridership can be obtained based on existing transit (for example, NLT), and 
can be evaluated and presented based on various levels of ridership compared to capacity 
(e.g. 25%, 50%, or other percent ridership associated with a vessel that can carry, for 
example, 120 passengers). Emissions and number of miles from the one-way ride can be 
estimated, then divided by the number of passengers to obtain waterborne-based 
emissions per person per mile (PPPM). 

- The PPPM emissions from driving the same number of miles can be easily estimated, and 
divided by the average number of people per vehicle in the Basin (the TMPO should have 
the most recent information for this), to obtain the on-road vehicle-based average 
emissions PPPM. This comparison can be done with some basic math and tools and 
information already at TRPA’s/TMPO’s and the City’s disposal. 

 

We request staff provide a thorough, clear, and consistent response to these questions. 

 

Air Quality Impacts and Human Health: Page 210 (286): 

We have repeatedly requested that TRPA, and more recently, Douglas County and the City, 
evaluate the air quality impacts of placing more people in residential and tourist units adjacent to 
Tahoe’s highways, as would be done with most of the Centers in the RPU. It is well-established 
that exposure to air pollution causes significant human health impacts, including respiratory 
damage, heart damage, and premature death. There are also numerous scientific studies showing 
that those living near and adjacent to high-traffic roadways are exposed to higher concentrations 
of air pollution (several have been published by CARB; although this is an uncontested scientific 
fact, we would be glad to provide example studies upon request). As noted in our comments on 
the RPU/RTP documents in 2012, the studies that TRPA relied upon to conclude it was 
unnecessary to examine the human health impacts of the proposed Land Use changes in the RPU 
did not address the unique circumstances in the Basin which have a direct impact on our air 
quality.  

 

As the RPU EIS relied on non-local information to “conclude” there were no impacts, our 
previous comments on the RPU EIS noted that the references used did not incorporate or account 
for the impacts of Tahoe’s frequent thermal inversions, which trap the pollutants at the surface 
(nor were the impacts of elevation on emissions considered). Thus, people living in apartments 
or condos adjacent to highway 50, as proposed in the TCAP, will be exposed to undiluted 
concentrations of pollution from vehicles on the highway, including CO, NOx, VOCs, PM10, 
PM2.5, and toxic diesel emissions. During the winter months, inversions can last for entire days. 
In the summer, they are more common overnight than during the daytime, however, it’s 
important to consider that people (residents and visitors) in Tahoe are likely to open their 
windows for cool air overnight in the summer months, thus breathing the air pollution in as they 
sleep at night. 
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The meteorological information supporting Tahoe’s inversions is extensive and well-
documented; further, we provided TRPA with a preliminary study (2004) along highway 50, 
performed by a reputable researcher from UC Davis (Dr. Thomas Cahill), and funded by TRPA, 
which indicated diesel emissions were basically ‘hanging in the air’ during inversions. TRPA’s 
RPU/RTP EIR/S documents did not address this issue, nor the study provided with our 
comments on the draft EIS. Unfortunately, our comments regarding this issue, and the public 
health impacts associated with it, were not addressed in Appendix B: 

 

27. If the City is going to place more residents closer to the highway, this will increase their exposure to air 
pollution, especially during Tahoe’s frequent inversions. Local conditions which affect how air pollution 
disperses, or doesn’t, must be assessed. This was not considered in TRPA’s RPU EIS. 

 

Two responses were presumably provided in the packet to our comments. The first, noted below, 
is from Attachment B. The second excerpt is from “Attachment C: Impact Analysis on Adjacent 
Residential Areas:” 

Based on the results of the emissions modeling, mobile‐source emissions of ozone precursors in the Lake Tahoe 
Basin would be expected to decrease substantially by 2035. Because substantial long‐term reduction in 
emissions of ozone precursors and slight reduction in particulate matter, the impact of implementing the 
Regional plan is considered less than significant (RTP Draft EIS 2015, page3.4-31). Because the TCAP is 
required to be consistent with the Regional Plan, implementation of the TCAP would also be expected to result 
in a substantial long-term reduction in emission (TCAP IS/ND page 50). 

 

Page 286 (359):  
In response to this comment on air pollution, the RPU EIS, and TCAP Initial Study/Initial Environmental 
Checklist were carefully reviewed and the environmental documentation determined to be adequate as 
presented. 

 
Thus, this question has remained unaddressed for almost two years, yet the impacts of the 
Mixed-Use pattern combined with the increases in residential and tourist populations (which 
the RPU and TCAP encourage to be placed in units essentially along highway 50 and Ski 
Run Blvd.) and total VMT, have not been considered. The TCAP unfortunately perpetuates 
the inadequate analysis of human health impacts in TRPA’s RTP/RPU environmental 
documents by tiering from the RPU EIS (e.g. see response to comment 85, p. 237). 
 
In addition, the RPU/RTP’s assessments only consider future reductions from one source - 
the on-road mobile sources – and only in 20356. We have asked for an assessment of the 
intervening years, but no responses have been provided. For example, what will air quality be 
like in just five years? Ten years? Next year? All residents and visitors that rely on air to 
breathe between now and 2034 should be interested in these answers. 
 
We therefore request that a scientific analysis based on Tahoe-specific meteorological 
and air quality data be performed to evaluate the potential exposure to air pollution by 

                                                
6 Estimates of CO are the exception, as intermediate years were evaluated to meet federal Conformity 
requirements. However, an assessment of CO emissions and the impacts of the Basin’s inversions, coupled 
with the RPU’s and TCAP’s proposed increased placement of humans in the location of the Basin’s 
historical CO “hotspots” and increased wintertime VMT, has not been performed. 
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those living, working, or visiting these units. Further, we have asked TRPA and local 
governments to examine the air pollution that will occur between now and 2035, as air 
pollution will not magically wait until 2035 to cause negative public health impacts. 
 
SEZ Restoration: Page 238-239 (314-315):  

As our comments have noted, the TCAP does not appear to ensure any more SEZ restoration 
with its adoption than without. For example, we asked: 

91. What does SEZ restoration priority mean? How to do ensure these parcels will be restored? 
 

We appreciate the City’s inclusion of more wording regarding SEZ restoration (noted in 
previous comments), however, as noted in the response to this comment, the TCAP still fails 
to ensure more SEZ restoration will actually occur: 
 

Similar to TRPA’s Restoration Plan Area designation the TCAP identifies certain parcels as SEZ 
restoration priority areas. These areas have been substantially degraded by prior development and are 
targeted for environmental restoration. This designation is consistent with proposed TCAP Policy NCR-2.2 
which states the following: “ Protect and direct development from SEZs, and encourage the removal and 
transfer of existing development from disturbed SEZs that can be feasibly restored by creating incentives 
for their removal.”  
Because the parcels are privately owned, there is no guarantee that restoration will occur. However, the 
designation focuses the City’s efforts in areas where restoration is feasible and desirable and allows the 
City to collaborate with private properties owners to achieve the TCAP restoration goals. 
 

We request that staff examine the guaranteed SEZ restoration that will occur (not ‘is likely 
to’ or ‘is incentivized’, etc.) due to adoption of the TCAP versus without its adoption to 
assess the threshold benefits of the TCAP. 

 
Environmental impacts of transferring existing development: Pages 242-243 (317-318) 

 

There has been an ongoing assumption that transferring development from existing, “old 
motels” to Centers (which then increases the number of units, coverage, etc., as a result of 
various incentives), will provide a net environmental benefit. However, the actual impacts of 
these transfers have never been examined. We have raised the question verbally, and in 
writing, and clarified specifically what the question was (see the ‘equation’ laid out in our 
9/30/13 comments – page 7 - for additional detail). Attachment B includes the following 
comment, noted by several paragraphs of responses which do not address the question of 
impacts (please see pages 242 and 243 for the response).  
  

110. With transfer what are the impacts from transferring old motels on Hwy 89 and relocating 
them closer to the Lake? What are the impacts of allowing these transfers? 
 

We request that staff examine the actual impacts of these transfers, following the 
equation laid out in our previous comments, to assess the true net benefits to water 
quality, soil conservation, air quality, noise, and natural scenic quality from the 
associated demolition, restoration activities (which may actually cause more pollution 
upfront, for years), construction, increases in number of units and coverage resulting 
from transfer incentives, threshold impacts in the ‘new’ location, changes in VMT, 
increases in population, etc. 
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Current increasing trend in ozone: Pages 246-247 (322-323) 

 

We have noted throughout comments on the RPU/RTP environmental documents, and 
subsequent comments on the DC SSAP and the City’s TCAP that contrary to the RPU’s 
claim (through the 2011 Threshold Evaluation Report [TER]), ozone levels in the Basin are 
not decreasing, nor is there information to conclude the California standard is being attained 
within the TCAP boundaries since 2009 (CA’s official designation for the Lake Tahoe Air 
Basin is still nonattainment-transitional), as implied in the 2011 TER: 

 
“Interim Target: The Highest 8-hour Average Concentration of Ozone indicator is currently in attainment 
with the CA standard of 0.070 ppm and therefore, it is not necessary for an interim target to be 
established.” 
“Target Attainment Date: The Highest 8-hour Average Concentration of Ozone indicator is currently in 
attainment with the CA standard of 0.070 ppm and therefore, it is not necessary for an interim target date to 
be established.” (2011 TER, Chapter 3, p. 3-31). 

 
We have essentially been ‘beating a dead horse’ with our repeated comments on this issue. 
Not only is ozone not getting better, but it’s getting worse, and as noted in the TER report 
excerpt, TRPA chose not to acknowledge this, nor require reductions. We have provided 
extensive detail on this issue, including ozone measurements published by DRI and TSC in 
2011 (from 2010 data throughout the Basin), yet this has not been addressed. Rather, 
Attachment B fails to address all but one of the outreach materials we’d included (which 
we’d included for understanding by the general public and only in addition to the technical 
information), and mischaracterizes the document in a way which makes it appear irrelevant. 
The Attachment combines our comments into the following:  
 

113. DRI study for Aug 2012 Summit shows ozone is increasing and California standard violated. This is 
inconsistent with threshold evaluation and the Regional Plan so findings cannot be made based on the 
Regional Plan. 
 

The response in Attachment B states: 
The document the commenter cites is a media publication piece prepared for the 2012 Summit that profiles 
Nevada’s contribution to research in the Lake Tahoe Basin rather than a peer-reviewed scientific study. The 
publication mentions concerns with elevated ozone levels (circa 2006) and it impacts on human health and 
described ongoing studies being conducted by Dr. Gertler and DRI and their attempts at trying to get a better 
handle on the sources of ozone in the basin. The summary further mentions the need to find effective strategies 
to manage growth and development while minimizing the effects of the pollution The statements made by Dr. 
Gertler are not inconsistent with the proposed policies or strategies of the RPU and the TCAP to implement a 
land use and transportation system that reduces the emissions of ozone precursors in the Basin. As described in 
the RPU DEIS, ozone precursors would be expected to decrease substantially by 2035 under the adopted RPU 
land scenario and implemented in the TCAP. 

 

This response fails to address the other technical information we have provided regarding ozone, 
which we will not repeat herein, although ample details are provided in the attachments. 
However, to address the response regarding one of the documents we have submitted, we note 
that the inclusion of “(circa 2006)” by staff is misleading, is not supported by any materials from 
the DRI summary, and not supported by the facts. If Dr. Gertler has provided a response to staff 
stating his article was referencing 2006 information, we request this be provided and clarified 
with the response. However, an observation of the facts would suggest that the statement was 
certainly not based on data from “circa 2006”: 
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- First, this was a media publication prepared by an extremely reputable scientific 
institution – the Desert Research Institute (DR) – prepared for an annual, large, 
well-attended public and political event - the 2012 Tahoe Summit. It would make 
little sense for a reputable scientist (e.g. Dr. Alan Gertler) to make such a 
statement about doing current research based on data at least six years old.  

- Second, as staff can clearly examine in the October packet, the research summary 
includes information that CA standards for ozone have been violated, and are 
approaching federal standards. As shown by TRPA’s own final 2011 TER, the 
CA standard was first violated in 2006 and later (monitoring data for the CA side 
only exists through 2009). CARB adopted the more stringent 8-hour standard in 
2006 based on research indicating the previous standard was not protective 
enough of sensitive populations.7 It would make little sense to assume Dr. Gertler 
was referring back to data running through the late 80’s, when the prior 1-hour 
CA standard had first been reported as violated. In addition, although CARB’s 
1975-2009 ozone summary (attached) highlights violations of the 8 hour standard 
before 2004, the 0.070 8-hour ppm standard was not applicable until 2006, at 
which point, violations of the state ozone standard began and continued through 
the last year there was monitoring. It is far more likely that these are the violations 
the DRI report referred to. 

- Third, as provided in previous letters, we have included technical papers showing 
the ozone measurements performed in 2010.  

- Finally, no information has been provided to date regarding the air quality 
measurements of ozone on the CA side of the Lake since 2009, and violations of 
the 8-hour standard did occur that year. 

 

We therefore request staff perform a technically-sound analysis of existing ozone 
conditions, trends, sources, and impacts, and based on this information, identify how the 
RPU and TCAP will ensure ozone standards are attained – and air quality in the Basin is 
healthy – well before 2035. 

 

                                                
7 http://www.arb.ca.gov/regact/ozone05/revstaff.pdf: (also attached): “…The current California ambient air 
quality standard for ozone is 0.09 ppm averaged over one hour and was set by the Board in 1988. The data 
indicate that the current standard alone is not sufficiently protective of human health. Based on the review 
of the scientific literature and recommendations by OEHHA, the staff recommends that the following 
revisions be made to the California ambient air quality standard for ozone: 
1. Ozone will continue to be the pollutant addressed by the standard. 
2. Ozone 1-hour-average Standard – retain the current 1-hour-average standard for ozone at 0.09 ppm, not 
to be exceeded. 
3. Ozone 8-hour-average Standard – establish a new 8-hour-average standard  for ozone at 0.070 ppm, not 
to be exceeded.” 
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Cumulative impacts: Pages 274-275 (350-351) 

 

The cumulative impacts of the TCAP have also not been adequately addressed. As noted in one 
of our comments on this matter: 

 
23. As noted throughout, the RPU EIS did not sufficiently analyze the cumulative impacts of the new RPU. 
Further, the RPU made assumptions about local government planning in order to ‘evaluate’ the increased 
GHGs, Air pollutants, etc., but the IS/ND/IEC includes no comparison of whether those assumptions were 
comparable to what the TCAP proposes. Further, the impacts within the TCAP and to adjacent areas have 
not been assessed. The impacts of other Area Plans, which all thus far favor drawing more traffic along 
highway 50, have not been analyzed. Both the TRPA Compact and CEQA require the analysis of 
cumulative impacts (including reasonably foreseeable projects/plans, for which other Area Plans qualify). 
Finally, the combined scenic impacts of all Area Plans have not been addressed. 
 
The response states: 
 

The cumulative impacts analysis of the RPU EIS (TRPA 2012a, pages 4-2 through 4-10) includes 
environmental enhancement projects, land management plans, TTD/TMPO projects and programs, and 
other development projects. The TCAP IEC is tiered from this EIS, including its comprehensive 
cumulative analysis. 
 
The scope and characteristics of cumulative actions have not substantially changed; no additional 
cumulative projects or programs are known at this time. 
 
TRPA and City staff disagrees with the comment that the RPU EIS analysis is inadequate. The RPU 
EIS thoroughly examined the environmental consequences from the RPU proposals. 
 

We disagree, as detailed in hundreds of pages of comments to the TRPA, Douglas 
County, and City of SLT, the RPU EIS was not technically adequate. Further, the RPU 
EIS was not certified as a CEQA document. Responses also state that the environmental 
analysis was also tiered from the City’s GPU EIR document (May 2011), which was 
found to meet CEQA. However, the GPU EIR could not have contemplated the 
cumulative impacts of the increases included in the RPU EIS (and RTP EIR/S), including 
but not limited to the new zones “Resort Recreation Districts” which allow for significant 
new development on currently undeveloped Edgewood and Heavenly parcels. These 
changes will result in more traffic, air pollution, water pollution, noise, and increased 
scenic impacts (associated with allowing all five casinos to build ‘up and out’) than the 
future development contemplated in the GPU EIR. As a result, CEQA requirements to 
examine the cumulative impacts from the TCAP, adjacent uses, and reasonably 
foreseeable development, have not been met for the TCAP. 
 
We request TRPA and City staff evaluate the cumulative impacts of the TCAP, as 
well as the impacts within the TCAP from the adjacent DC SSAP, and the 
reasonably foreseeable Heavenly Resort Recreation Parcel (as specifically identified 
and rezoned by the RPU).  
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Natural Hazards: 

 

Flooding: Pages 71 (27) 

Another issue for which we have been a broken record includes the need to address flood plain 
protection, especially in light of the increased flooding that will occur from climate change. 
Previous comments have referenced – and included – climate change information from reputable 
scientists and institutions for which TRPA often relies on, including the UC Davis Tahoe 
Environmental Research Center (TERC) the Tahoe Science Consortium (TSC), DRI, U.S. 
Geological Survey (USGS), and others. There is no question that the Basin will experience (and 
has to a degree already) more flooding events due to climate change. For years we have raised 
this issue to TRPA, the heart of which is not only an environmental issue, but also a public health 
and safety issue. Scientists have raised it as well, given presentations to the TRPA Board, invited 
agency staff to attend scientific presentations, and most recently, invited agency representatives 
to the ARkStorm presentation noted in our attachments (10/11/2013). 

 

We will have more flooding in the Basin; however, contrary to this information, the RPU adds 
more pavement, which takes away the ability for soils to help manage and reduce flooding. We 
have noted several other cities where removing pavement is being encouraged in previous 
comments. The RPU proclaims it can handle the increased runoff through stormwater 
management facilities, including basins, vaults, etc., all of which are governed by outdated 
regulations requiring a design based on the 20-year, 1-hour storm (1 inch/hour rainfall). The 
science is clear – with more flooding, the old design standards will not be good enough. Yet, 
responses continue to claim no responsibility for addressing the science that has been available 
for years. For example, the packet includes the following response in the minutes from the 
9/25/13 RPIC hearing (p. 27): 

 
Laurel Ames, Tahoe Area Sierra Club said many have seen how much of Ski Run is in a stream 
environment zone. 
 
Mr. Marshall said we do have a flood plain regulation in our existing Regional Plan. 
 
Laurel Ames, Tahoe Area Sierra Club asked if that is correct or is it just mapped flood plains. 
 
Mr. Marshall said we have flood plain regulations that address flood plain issues. The designations are 
from FEMA flood maps.  
 
Laurel Ames, Tahoe Area Sierra Club said Ski Run Blvd. is not in a FEMA flood map. 
 
Mr. Marshall said there is not a lot we can do if the agency that is responsible for addressing flood plains 
hasn’t mapped it. [Emphasis added] 
 

We disagree, as did Congress when it approved the 1980 Compact, which required TRPA to 
adopt [ETCCs] to maintain public health and safety within the region (excerpts below):  
 

Article I (a): 
(6) Maintenance of the social and economic health of the region depends on maintaining the significant 
scenic, recreational, educational, scientific, natural public health values provided by the Lake Tahoe Basin. 
 
Article II: 



10.21.13  FOWS&TASC Comments on CSLT TCAP for 10/24/13 RPIC 

  Page 15 of 25 

(i) “Environmental threshold carrying capacity” means an environmental standard necessary to maintain a 
significant scenic, recreational, educational, scientific or natural value of the region or to maintain public 
health and safety within the region. Such standards shall include but not be limited to standards for air 
quality, water quality, soil conservation, vegetation preservation and noise. [Emphasis added] 

 
The Compact also required TRPA to revise the RP as needed to achieve the purposes of the 
Compact:  
 

Article V: 
(d)…The agency may, however, adopt air or water quality standards or control measures more stringent 
than the applicable State implementation plan or the applicable Federal, State, or local standards for the 
region, if it finds that such additional standards or control measures are necessary to achieve the purposes 
of this compact. Each element of the regional plan, where applicable shall, by ordinance, identify the means 
and time schedule by which air and water quality standards will be attained. [Emphasis added] 
 

Whether the USACE or FEMA has officially mapped an area or not is not relevant when it 
comes to TRPA’s responsibility to address the flooding that science clearly shows will occur 
in the area. Although the extent of future flooding may not be certainly predicted, the 
meteorological changes that will result in more flooding have already started and are well-
established. That said, Mother Nature does not recognize the boundaries of old USACE maps 
(which only mapped three areas in the Basin, which include the Upper Truckee River, Bijou 
Creek, and Trout Creek – also noted our previous comments).  

 
Earthquakes and Tsunamis: 
 
We have also raised the issue of earthquakes, tsunamis, and seiches, to TRPA in the past. 
However, to ensure this information is adequately considered and in the record, we have 
attached several documents, including a publication by the USGS, which identify the seismic 
hazards in the Lake Tahoe Basin (excerpts from selected articles are also included below): 
 
US Report West Tahoe Fault 7-2013: 

 
Experts are concerned about the potential for an earthquake and tsunami. But if the most active fault, 
West Tahoe, is the source, the consequences would be cataclysmic, producing a type of tsunami most 
never heard of. 
 
Should a quake occur, there would be a phenomenon many of us have never considered. Engineer 
Gordon Seitz deemed the situation “urgent enough” that the study needed to be done: 
 
“Unlike ocean tsunamis, whose massive waves break and then disappear, a tsunami in Lake Tahoe 
would go back and forth for hours, hitting one side of the lake and then the other, again and again, 
Seitz said.” 
 
The California Geological Survey explained the phenomenon: 
 
“There are several faults thought capable of generating large earthquakes in the region that 
encompasses Lake Tahoe, Truckee and Carson City, Nev., including the Genoa, Antelope Valley, 
Incline Village and West Tahoe faults. The latter fault runs under part of Lake Tahoe and may be able 
to generate damaging seiche waves (essentially a tsunami in an enclosed body of water)… 
 

http://www.conservation.ca.gov/index/news/Pages/Reno-TahoeQuakeAnniversaryaRemindertoBePrepared.aspx


10.21.13  FOWS&TASC Comments on CSLT TCAP for 10/24/13 RPIC 

  Page 16 of 25 

USGS 5.23.12 LiDAR LT faults: 
 

CARNELIAN BAY, Calif. — Results of a new U.S. Geological Survey study conclude that faults west 
of Lake Tahoe, Calif., referred to as the Tahoe-Sierra frontal fault zone, pose a substantial increase in 
the seismic hazard assessment for the Lake Tahoe region of California and Nevada, and could 
potentially generate earthquakes with magnitudes ranging from 6.3 to 6.9. A close association of 
landslide deposits and active faults also suggests that there is an earthquake-induced landslide hazard 
along the steep fault-formed range front west of Lake Tahoe. 
 

The science is there, and it is TRPA’s responsibility to protect public health and safety in the 
Region. Hazards such as flooding, earthquakes, tsunamis, and seiches, are also expected to 
severely impact environmental thresholds and measures in place (including new and existing 
construction, areawide treatment systems, BMPs, etc.). This will be made worse if land use 
plans have failed to account for these changes, let alone proposed development that will 
make them worse (e.g. more coverage). Unfortunately the City has relied upon TRPA to 
perform its Compact-mandated job, and in this case, TRPA has failed to do so, leaving the 
City’s residents unprotected from floods and other natural hazards. Further, the City should 
note TRPA’s repeated responses regarding the “regional” 30,000 foot level view (“analysis”) 
taken in the RPU EIS – meaning TRPA is not looking at the local details necessary to protect 
the City’s citizens, thus the City needs to do so. 
 
In view of the significant changes that are being expected with climate change, it’s time 
for the TRPA and the City to start seriously planning for these impacts. At a minimum, 
technically-sufficient, thorough evaluations of the hazards and threats to people are 
needed, and future Land Use should incorporate measures to reduce the potential 
hazards (and the exposure of people to such hazards). For example, the more land use 
planning accounts for flooding impacts, the better the chances of reducing the impacts 
when flooding occurs. Further, real estate information should include the details to 
direct people to information that is readily available about increase in flooding, flood 
height, mapped or not, earthquakes and seismic hazards, including tsunamis and 
seiches, as well as information regarding emergency escape plans. This information 
should also be made available to all existing residents and all guests to the Basin, as 
their health and safety are also at risk.  

 
Findings (beginning on page 294 of packet): 
 
The responses to previous comments regarding findings have generally included reiterations 
of the TCAP’s tiering from the RPU EIS, various ‘incentivized’ (but not often guaranteed) 
benefits that are expected, etc. We have reviewed the discussion in the packet related to 
TRPA’s findings and believe the evidence to support the findings has not been presented (or 
is not available). The following includes excerpts from the staff summary and additional 
comments. 

 
1. Finding: The proposed ordinance and TCAP could not have a significant effect on the environment and a 
finding of no significant effect shall be prepared in accordance with TRPA’s Rules of Procedure. 
 
Rationale: …These program-level environmental documents include a regional and city-wide cumulative 
scale analysis and a framework of mitigation measures that provide a foundation for subsequent 
environmental review at an Area Plan level. Because the TCAP is consistent with the Regional Plan, 
Regional Transportation Plan (“RTP”), and CSLT General Plan, which all have approved program-level 



10.21.13  FOWS&TASC Comments on CSLT TCAP for 10/24/13 RPIC 

  Page 17 of 25 

EISs and/or EIRs, the policies and objectives of the TCAP are within the scope of these program-level EISs 
and/or EIRs. 

 
As noted above, the GPU EIR could not have possibly analyzed the cumulative impacts of 
the RPU that was adopted almost two years after the EIR’s analysis, and the RPU EIS only 
viewed these changes from a ‘programmatic’ level. The IS/ND essentially refers back to the 
GPU EIR and RPU EIR as the supporting basis for conclusions. Thus, the localized plan-
level impacts of the TCAP have not been analyzed and there is no evidence to support the 
finding that the TCAP could not have a significant effect on the environment.  
 

Chapter 4 Findings: The following findings must be made prior to adopting the TCAP: 
1. Finding: The proposed Area Plan is consistent with, and will not adversely affect implementation of the 
Regional Plan, including all applicable Goals and Policies, Plan Area Statements and maps, the Code, and 
other TRPA plans and programs. 

 
Rationale:…The TCAP is consistent with the 2012 Regional Plan and Code, as shown in the Conformance 
Review Checklist and as demonstrated by the IS/ND/IEC. The TCAP contains the required contents of an 
Area Plan specified in the TRPA Code of Ordinances, Chapter 13, Area Plans, and when implemented, will 
have a beneficial impact on the Regional Plan’s ability to achieve and maintain the thresholds as 
demonstrated below in the Chapter 4 and 13 findings. 
 
…The TCAP will not adversely affect applicable compliance measures, indicators, additional factors and 
supplemental compliance measures and target dates as identified in the 2011 Threshold Evaluation 
indicator summaries. TRPA anticipates that implementation of the TCAP will accelerate threshold gains as 
demonstrated below. 
 
Finding: Wherever federal, state or local air and water quality standards applicable for the Region, the 
strictest standards shall be attained, maintained, or exceeded pursuant to Article V(d) of the Tahoe Regional 
Planning Compact. 
 
…Based on the following: (1) TCAP IS/ND/IEC; (2) RPU EIS; (3) RTP EIR/EIS; (4) GP EIR; (5) 2011 
Threshold Evaluation Report; and (6) 2011 Indicator Summaries, adopted by the Governing Board or City 
Council, no applicable federal, state or local air and water quality standard will be exceeded by adoption of 
the TCAP. 
 

As noted above, air quality standards are already being exceeded. TRPA’s analyses of these 
impacts in the noted environmental documents fail to adequately analyze the existing 
conditions and trends related to ozone, and the RPU and TCAP propose increases in uses and 
activities that will increase emissions of ozone precursors. There is also no evidence or 
analysis upon which to base the assumption that exceedances will not occur between 2013 
and 2034. Further, as discussed in our comments, the existing 20-year storm design for water 
quality is inadequate to address actual present and future conditions. As a result, there is no 
evidence to suggest that even if BMPs based on this design were properly installed, operated, 
and adequately maintained – forever – that water quality standards will not be exceeded. In 
addition, TRPA’s own statistics show a relatively poor compliance record for BMP 
installation, and there is no field data or other clear, technical measurements that previously-
installed BMPs have been adequately maintained. As a result, there is not evidence to 
support this finding. 
 

4. Finding: The Regional Plan and all of its elements, as amended, achieves and maintains the thresholds. 
 

For the reasons exhaustively explained in our multiple comment letter - including but not 
limited to the failure of the EIS to adequately analyze multiple impacts and address current 
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scientific information (e.g. impacts of climate change), we do not believe there is substantial 
evidence in the record that the RPU adopted in 2012 achieves and maintains the thresholds. 
That said, the TCAP, which promotes the same deficiencies, also fails to be based on 
evidence to support this finding.  
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Detailed Comments (Originally stated in 10/3/12 comments but not addressed;8 
repeated in 10/21 letter for reference): 

 

We provide the following comments from our 10/3/13 comments to the RPIC for ease of 
reference: 

 
1. Update Chapter 35: Natural Hazard Standards to address current flood hazards 

 

The current RP Code, Chapter 35, begins with the following: 

“This chapter sets forth regulations pertaining to recognition of natural hazards, prevention of 
damage to property, and protection of public health relating to such natural hazards. It implements 
provisions of the Goals and Policies and the Water Quality Management Plan for the Lake Tahoe 
Region pertaining to avalanche and mass instability, floodplains, and wildfire.” [Emphasis added] 

 

Unfortunately, the Codes requirements are minimal, and limit regulations to merely assessing 
‘additional development’ in floodplains - but only for those floodplains identified by the U.S. 
Army Core of Engineers (USACE), which are few, or the limits of the flood insurance 
program by the Federal Emergency Management Agency (FEMA).9 The most ‘current’ flood 
plain identification in the Tahoe Basin addresses just 3 of the 63 tributaries, and is based on 
documents by USACE, both dated 1969: 

- Floodplain Information, Upper Truckee River, South Lake Tahoe, CA. Prepared for El 
Dorado County (USACE, October 1969). 

- Floodplain Information, Trout and Bijou Creeks, South Lake Tahoe, CA. Prepared for El 
Dorado County (USACE, July 1969). 

 

Section 35.4.1.D provides for the following: 

In areas where the U.S. Army Corps of Engineers or Federal Emergency Management Agency has 
not prepared 100-year floodplain maps and where TRPA has reason to believe that a flood hazard 
may exist, the limits of the 100- year floodplain shall be determined by application of standard 
hydrologic data and methods (e.g., rational method, unit hydrograph, watershed cross-sections) 
applied by a competent professional and approved by TRPA. [Emphasis added] 

 

We request the TRPA do the following in order to protect the environment, lives, 
property, and public services: 

1) No new or additional development is allowed in flood-prone areas until 
completion of a flood protection plan. 

2) Within one year,  

a. determine the current 100-year flood plains in the areas where USACE 
and FEMA have not prepared maps, and 

b. evaluate current conditions and information to update the flood plain maps 
for the areas addressed by the 1969 USACE maps based on current 
information. 

3) Within 18 months, adopt Code which increases and ensures the flood plain 
protection that will be necessary to address the Basin’s future climate.  

                                                
8 See comment 127 and response, p. 252 of packet.  
9 Code 35.4.1, sections A-D. 
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Existing Conditions and State of Knowledge: 

The change in the Basin’s hydrology and climate since 1969 have been dramatic. 
Changes in air temperature, percent of precipitation falling as rain versus snow, and 
other parameters all specific to the Lake Tahoe Basin, have been extensively 
evaluated by researchers for years. The Tahoe Environmental Research Center 
(TERC) published a “State of Climate Change 2013” Report10 which summarizes 
information from these studies. Below we have included some examples of 
information provided in that report, and specifically request TRPA observe the 
differences between conditions in 1969 compared to present conditions. Even this 
brief, visual comparison indicates the need to re-evaluate our flood plains in the 
Basin. We also request TRPA examine the report in full, and review the other 
information TERC has published regarding climate change impacts in the Basin, 
available at: http://terc.ucdavis.edu/publications/Climate_Change_Report_2010.pdf  

 

 
 

                                                
10 http://terc.ucdavis.edu/stateofthelake/StateOfClimateChange2013.pdf  

http://terc.ucdavis.edu/publications/Climate_Change_Report_2010.pdf
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The report summarizes the following on page 8: 
 

Key findings of the study till the end of the 21st Century included, for the range of scenarios tested:  
1. Air temperature increases as high as 10 °F  
2. The fraction of snow to rain could fall to 0.1-0.2, leading to reduced water storage in the spring snow pack 
and increases in drought severity  
3. Changes in stream low-flow conditions could render the lower reaches of some streams completely dry 
more often  
4. Dramatic increases in flood magnitude  
5. Sediment and nutrient loading to Lake Tahoe from streams should not increase substantially  
6. Overall fine sediment load reductions should still be achievable if storm water treatment facilities are 
properly sized  
7. Lake Tahoe could cease to mix to the bottom for extended periods, resulting in complete oxygen depletion 
in the deep waters with loss of habitat and an increase in sediment nutrient release,  
8. Lake surface level is more likely to drop below the natural rim for extended time periods. [Emphasis 
added] 

With the new and extensive knowledge of the flood dangers we are all facing, now is not 
the time for TRPA to hide behind very limited Code language. 

 

Future Conditions 

Residents and business owners existing in or near the historic floodplain which runs 
through the proposed TCAP and surrounding areas, will find themselves dealing with 
major flooding, as scientifically-based forecasts for increased flooding events predict 
more flooding in the Basin, and the TRPA RPU, as implemented through the 
proposed TCAP, did not plan for accommodation of increased stormwater: 

“…Landfalling ARs are storm events with the potential to deliver extreme amounts of 
precipitation to the West Coast, including California and Nevada, over a just a few days. 
The name “ARkStorm” was coined to describe large AR storm sequences, which, for 
instance, can produce precipitation in California that in places can exceed totals 
experienced only once every several hundred to 1,000 years…” ARkstorm@Tahoe Fact 
Sheet (attached). 

The recent experiences of residents in Lyons and Boulder, CO, should be heeded as the 
Basin is facing a similar future, as current City Plans do not account for increased 
flooding. 
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2. Revise Code to remove variances that will allow degradation of the natural scenic 
quality 

Although there were provisions under the 1987 Code which allowed exceptions to the 
general 26 foot height maximum in most areas, the new RPU doubled the heights 
allowed in many areas (in some cases more than doubled, e.g. the Regional Tourist 
District in the proposed TCAP), increased the densities, and increased the allowed 
coverage in many Centers where current scenic views exist. Thus, as more 
development may threaten scenic resources, the protection of those resources must be 
enhanced. We request TRPA make the following amendments to the Code:11 

 
a. 13.5.3.E.2. Building Height 

a. Area Plans may allow building heights up to the maximum limits in Table 13.5.3-1 above. 
b. Building height limits shall be established to ensure that buildings do not project above the 
forest canopy, ridge lines existing buildings, or otherwise detract from the viewshed. 
c. Area Plans that allow buildings over two stories in height shall, where feasible, include 
provisions for transitional height limits or other buffer areas adjacent to areas not allowing 
buildings over two stories in height. 

 
13.5.2.E.3.c. Viewsheds should shall be considered protected in all new construction. 
Emphasis should shall be placed on lake views from major transportation corridors. 
 

 
b. 13.5.2.E.3.a. Area Plans may include alternative sign standards. For Area Plans to be found in 

conformance with the Regional Plan, the Area Plan shall demonstrate that the sign standards 
will not create negative minimize and mitigate significant scenic impacts and will ensure 
movement move towards attainment or achieve the adopted scenic thresholds for the Lake 
Tahoe region. 

 

c. 37.7. FINDINGS FOR ADDITIONAL BUILDING HEIGHT 
The findings required in this chapter are as follows: 
37.7.1. Finding 1 
When viewed from major arterials, scenic turnouts, public recreation areas, or the waters of 
Lake Tahoe, from a distance of 300 feet, the additional height will not cause a building to 
extend above the forest canopy, when present, or to block views of mountains beyond existing 
structures a ridgeline. For height greater than that set forth in Table 37.4.1-1 for a 5:12 roof 
pitch, the additional height shall not increase the visual magnitude beyond that permitted for 
structures in the shoreland as set forth in subsection 66.3.7, Additional Visual Magnitude, or 
Appendix H, Visual Assessment Tool, of the Design Review Guidelines. 
37.7.2. Finding 2 
When outside a community plan, the additional height is consistent with the surrounding uses. 
Within a Town Center, the additional height may extend up to 42 feet, if consistent with 
surrounding building height. Within the entire portion of the Regional Center, from the 
intersection of Pioneer Trail and highway 50 west, the additional height may extend up to 42 
feet, if consistent with surrounding building height. 
37.7.3. Finding 3 
With respect to that portion of the building that is permitted the additional height, the building 
has been designed to minimize interference with existing views within the area to the extent 
practicable. 
37.7.4. Finding 4 

                                                
11 Proposed deletions have been struck out and additions underlined. 
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The function of the structure requires a greater maximum height than otherwise provided for 
in this chapter, and there is no alternative location for the structure that would not impair 
scenic quality. 
37.7.5. Finding 5 
The portion of the building that is permitted additional building height is adequately screened, 
as seen from major arterials, the waters of lakes, and other public areas from which the 
building is frequently viewed. In determining the adequacy of screening, consideration shall 
be given to the degree to which a combination of the following features causes the building to 
blend or merge with the background. 

A. The horizontal distance from which the building is viewed; 
B. The extent of screening; and 
C. Proposed exterior colors and building materials. 

37.7.6. Finding 6 
The building that is permitted additional building height is located within an approved 
community plan or Ski Area Master Plan that identifies the project area as being suitable for 
the additional height being proposed. 
37.7.7. Finding 7 
The additional building height is the minimum necessary to feasibly implement the project 
and there are no feasible alternatives requiring less additional height. 
37.7.8. Finding 8 
The maximum building height at any corner of two exterior walls of the building is not 
greater than 90 percent of the maximum building height. The maximum height at the corner 
of two exterior walls is the difference between the point of lowest natural ground elevation 
along an exterior wall of the building, and point at which the corner of the same exterior wall 
meets the roof. This standard shall not apply to an architectural feature described as a prow. 
37.7.9. Finding 9 
When viewed from a TRPA scenic threshold travel route, the additional building height 
granted a building or structure shall not result in the net loss of any existing views to a scenic 
resource identified in the 1982 Lake Tahoe Basin Scenic Resource Inventory. TRPA shall 
specify the method used to evaluate potential view loss. 
37.7.10. Finding 10 
The building is no more than two stories above grade (excluding basement) in height. 
37.7.11. Finding 11 (Specification of Special Height Districts in Adopted Redevelopment 
Plans) 
… 
37.7.12. Finding 12 (Establishing Maximum Allowable Building Heights Within Special 
Height Districts) 
… 
37.7.13. Finding 13 (Additional Height for View Enhancement) 
A. The view enhancement is provided in the same threshold roadway travel route as the 
project in which the building using the additional height is located; 
B. For views of the natural landscape and views of major visual features, no building or 
structure greater than five feet in height is closer than 100 feet from the viewpoint to the 
resource; 
C. For view enhancements of views of Lake Tahoe, no building or structure exists between 
the viewpoint and Lake Tahoe; 
D. For the purposes of creating a view enhancement, TRPA shall find, in addition to the 
findings in subparagraphs A, B, and C above, that the created view is available for a 
continuous distance of at least 200 500 feet as seen from the threshold roadway travel route; 
and 
… 
37.7.15. Finding 15 (Additional Height for Special Projects within North Stateline 
Community Plan) 
Additional height may be specified within the North Stateline Community Plan subject to the 
following requirements: 
… 
D. New structures along State Route 28 shall be set back from the travel route edge of 
pavement a minimum of 40 feet and stair-stepped upslope, providing a transition of height 
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across the site (See Figure 37.7.15-A). Additional height for new structures satisfying these 
requirements may be permitted as follows: 
1. The maximum permissible height for structures with a minimum set back of 40 feet from 
the State Route 28 edge of pavement shall be 58 26 feet. 
2. The maximum permissible height for structures with a minimum set back of 60 feet from 
the State Route 28 edge of pavement shall be 67 32 feet. 
3. The maximum permissible height for structures with a minimum set back of 180 feet from 
the State Route 28 edge of pavement shall be 75 42 feet. 
 
[Figure 37.7.15-A: Setback Measurement on State Route 28] 
 
… 
37.7.16. Finding 16 (Three- or Four-Two Story Buildings in Town Centers and Two 
Three- to Six-Story Buildings in the Regional Center) 
In order to mitigate for potentially significant scenic impacts resulting from three- or four-
story buildings in the Town Centers and from three- to six-story buildings in the Regional 
Center, TRPA shall make the following findings: 
A. The project shall meet findings 1, 3, 5, and 9 in Section 37.7. 
37.7.17. Finding 17 (Redevelopment in High Density Tourist District within Existing 
Visual Prominence) 
To mitigate for potentially significant scenic impacts resulting from buildings up to 197 feet 
in the High Density Tourist District, proposed development in the High Density Tourist 
District shall achieve the following performance standards: 
A. The height and visual mass of any redeveloped existing high-rise structures projecting 
above the forest canopy shall not increase the visual prominence over  negatively impact or 
block views from baseline scenic conditions as viewed and evaluated from key scenic 
viewpoints, including, but not limited to, views from the Van Sickle Bi-State Park, scenic 
roadway units, scenic shoreline units, and public recreation areas. 
B. When considering visual prominence, the following factors will be considered: building 
mass, contrast, location, articulation, color, materials and architectural style; and the quality of 
landscape features and views that are blocked or revealed. 
… 
 

d. TABLE 13.5.3-1: MINIMUM DEVELOPMENT STANDARDS FOR A REA PLANS 
We request this table is revised to reflect a maximum of 42 feet in Town Center 
Overlays, and 95 feet in the Regional Center Overlay, with the exception of the 
portion of the Regional Center from the intersection of Pioneer Trail and highway 50 
west, where the 42 foot height maximum will apply. 

 
3. Evaluate the impacts of the following sources of ozone precursors and adopt 

measures to reduce emissions to obtain the ozone standard in the immediate future 
(ozone standards are not long term standards such as mid-lake clarity); 

o motorized watercraft 
o off road vehicles including snowmobiles and OHVs 

 
The RPU EIS considered just one source of emissions of ozone precursors (NOx 
and VOCs)– on road motor vehicles, yet CARB’s Emissions Inventory (2008, as 
referenced by TRPA’s RPU EIS) shows that off road vehicles may contribute 
equal, if not higher amounts, of ozone precursors (approx. 47% of NOx emissions 
and 35% of VOC emissions12) – especially during the summer months when 
conditions are prime for ozone formation. However, the RPU EIS erroneously 

                                                
12 These estimates are based on annual averages, and therefore do not consider the increased use in off-road 
mobile sources in the Tahoe Basin during the summer months..  
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concluded positive trends in ozone (which is not the case in recent years, as 
shown by DRI data provided to TRPA in previous comments), that ozone 
standards were being met (as the California standard was and remains designated 
nonattainment-transitional), and then justified more traffic and development by 
estimating the future emissions from just one source group – on road motor 
vehicles, which comprise roughly 41% of the NOx emissions and 22% of VOC 
emissions. The technical analysis in the RPU EIS was even further flawed by the 
inadequacy of the air quality analysis to address what happens between 2013 and 
2035, as the future on-road vehicle emissions were only assessed for 2035 (using 
EMFAC 2011; this statement applies to all pollutants but CO). Per this ‘logic’ as 
used in the EIS, public health (and forest health) standards could conceivably be 
violated every year between now and 2034, so long as they are attained in 2035. 
 
We request the TRPA do the following in order to protect public health (from 
respiratory damage and other impacts of ozone) and lives (air pollution can be 
fatal), forest health and the environment, water resources, property, and public 
services:13 

a. No increase in the use of off-road motor vehicles (and/or associated increases in 
recreational capacity for these vehicles) will be allowed in the Lake Tahoe Basin until 
completion of thorough air quality analysis, and installation of an adequate, Basin-wide 
air quality monitoring network which can ensure air quality standards are not being 
violated. 

b. No new allocations, or expanded development projects that will result in more than 200 
additional VMT per day, will be permitted until the following is completed: 

Within one year, we request TRPA to: 

i. Evaluate the emissions of ozone precursors specific to the Lake Tahoe Basin, 
using local information wherever feasible (e.g. boat counts done by TRPA); 
update the impact analysis to analyze the affects of Tahoe’s inversions on air 
quality concentrations, movements, and dilution; 

ii. Perform a thorough scientific assessment of air quality conditions to identify the 
relative impacts of each source, and the reductions needed from each source to 
achieve standards (much like the Tahoe TMDL was done for water quality, only 
humans don’t have the luxury of breathing bad air for 65 years); 

iii.  Install a Basin-wide network of air quality monitoring, with monitors located to 
address TRPA, federal, state, and local standards (e.g. local ozone monitors for 
human health where the greatest populations are, and locate ozone monitors for 
forest health in the forests). 

                                                
13 It has been well established for decades that ozone damages pine trees and makes them more susceptible 
to other detrimental impacts (e.g. bark beetles); in fact, TRPA’s 1983 EIS for the thresholds was heavily 
focused on protecting forests from ozone damage. An unhealthy forest affects the entire ecosystem, water 
resources, and is more susceptible to fires like the Angora Fire, which can move from forests into 
communities and threaten lives, damage property and impact public services. 





 
 

Tahoe Regional Planning Agency     July 17, 2013 
Attn: Regional Plan Implementation Committee 
128 Market Street 
Stateline, NV 89449 
 
Subject: Douglas County South Shore Area Plan and Related Documents  
 
Dear Chair Clem Shute and Members of the Regional Plan Implementation Committee: 
 
The Friends of the West Shore (FOWS) and the Tahoe Area Sierra Club (TASC) appreciate 
the opportunity to provide additional comments on the proposed Douglas County South 
Shore Area Plan (SSAP), the Delegation MOU for Area Plan implementation, the revised 
Initial Environmental Checklist (IEC), the responses to our previous questions, and related 
documents. We appreciate the efforts by TRPA and Douglas County staff to prepare the 
additional information in the staff report for the 7/18 RPIC hearing. We also thank members 
of the RPIC for requesting TRPA provide these answers. 
 
We are, however, very concerned with the lack of clarity of the process for adoption of the 
DC SSAP by the County and by TRPA. In June, the Douglas County Board of County 
Commissioners (BOCC) approved the SSAP and delegation MOU, and “accepted” the 
related documents (e.g. IEC), however none of these documents were finalized. In fact, the 
MOU contained many areas where TRPA would later ‘insert language.’ The MOU also 
contained new changes which increase the environmental disturbance that would be allowed 
through exempt and qualified-exempt activities and projects, yet the environmental impacts 
of these changes had not been analyzed, nor were they contemplated or included in the RPU 
EIS. Some changes were not even proposed prior to adoption of the TRPA RPU in December 
2012. Further, the Douglas County Board of County Commissioners (BOCC) set a tentative 
date in August for further review of the SSAP and MOU based on feedback from TRPA 
staff, RPIC, APC, and GB.  
 
We have reviewed the 165-page staff packet prepared for the 7/18/2013 RPIC meeting, and 
provide additional comments below. Further, many of our most basic concerns still apply:  
 

1. We do not believe the Compact allows the delegation of authority that is associated 
with this Area Plan and the MOU. We also believe the increases in exemptions and 
qualified-exemptions are improper. 

2. The environmental impacts of the SSAP, and the cumulative impacts of the SSAP 
and reasonably foreseeable projects (e.g. the Heavenly Cal Base expansion), to areas 
within and adjacent to the SSAP (traffic being one of the greatest impacts of activities 
adjacent and in to the Basin), and the entire Basin, have not been adequately 
analyzed; 

3. The SSAP does not show how it will achieve and maintain TRPA’s thresholds, and 
TRPA treats the Area Plans as if they must merely avoid ‘impeding’ threshold 
attainment and maintenance. Yet upon adoption, the Area Plan will become part of 
the RP, and TRPA must make findings for RP amendments that the amendment will 
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help achieve and maintain the thresholds. In fact, as reiterated by TRPA staff on 
6/26,1 “That leads into the Governing Board action when they will decide whether 
or not to amend the Regional Plan by including this area plan. The key finding is 
that the Regional Plan achieves and maintains Thresholds.” 

4. TRPA led the public to believe additional environmental review would be performed 
for the Area Plan2 which would analyze the more localized impacts of Area Plans, as 
compared to the regional, ‘broad scale’ policy changes contemplated in the RPU EIS, 
yet the IEC includes no additional analysis. The IEC also fails to examine whether 
the ‘broad-scale’ assumptions in the RPU EIS comport to the proposed SSAP e.g. 
will transfers of development follow the general assumptions made for the RPU EIS 
regarding the location of future land use and associated traffic? 

5. The SSAP IEC “tiers” from the RPU EIS. As the RPU’s EIS is the subject of a 
pending lawsuit, it is premature to tier off the RPU EIS; and 

6. The SSAP, including TRPA’s MOU template and Conformity Checklists that will be 
used for all Area Plans, carry forward the problems and deficiencies of the RPU 
process and documents. We incorporate herein all comments by TASC and FOWS on 
the RPU, and all subsequent comments submitted related to Area Plans and RPU 
implementation (in 2013). 

 

We are also very concerned with the ‘mix and match’ process that appears to be guiding the 
SSAP. It is unclear when a finalized SSAP, MOU, Conformity Checklist, and IEC will be 
heard for approval by Douglas County (details below). Finally, as noted in our previous 
comments (include our 3/27/2013 comments to TRPA), without sufficient analysis, the 
Compact’s mandated threshold-related findings3 can not be made. 

 
“With the limited review scheduled for Area Plans combined with the noted environmental review 
documents, we are very concerned that there will not be adequate environmental evaluation and 
analysis of the local, regional, and cumulative environmental impacts of the Area Plans. Without 
adequate analysis, there would not be sufficient evidence to make the Compact’s threshold-related 
findings for Area Plans.” 

 
The information available with the SSAP is not adequate and as a result, TRPA’s threshold-
related findings can not, at this time, be made. Please feel free to contact Jennifer Quashnick 
at jqtahoe@sbcglobal.net or Laurel Ames at laurel@watershednetwork.org if you have any 
questions.  
 
Sincerely, 
 

 
 
 

Laurel Ames,   Susan Gearhart,  Jennifer Quashnick  
Conservation Co-Chair, President,   Conservation Consultant, 
Tahoe Area Sierra Club Friends of the West Shore Friends of the West Shore 

                                                
1 This statement by John Hester is included in the minutes from the 6/26 meeting, page 8. 
2  Examples were provided in previous comments to Douglas County and TRPA. 
3 Code of Ordinances, Chapter 4, Section 4.4, Threshold-Related Findings. 

mailto:jqtahoe@sbcglobal.net
mailto:laurel@watershednetwork.org
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Throughout these comments, we refer to the minutes from the 6/26 RPIC meeting and 
‘staff responses’ provided in the RPIC packet for the 7/18 meeting (titled: 
“ATTACHMENT 1: Questions and Comments, Responses to Questions and Comments, 
and Source of Question/Comment Process”). Unless otherwise noted, page numbers refer 
to the hard copy numbers in the RPIC packet. 
 
I. Process Concerns 
We have significant concerns regarding the process for the development and approval of 
the SSAP and associated documents. Not only has the process been rushed, and 
numerous changes not analyzed, but there has been little certainty regarding when the 
SSAP, MOU, and related documents will be finalized and brought for final approval by 
the BOCC. It is also unclear how this process – review/approval by local government, 
then review/recommendation by RPIC, then APC, then the GB, will work, if the RPIC 
will identify additional needs for area plans. This must be made clear and understandable, 
especially as future Area Plans are already scheduled for various reviews by their local 
governments, for public workshops, for review by the RPIC, and then up to a month or 
more later, review by the APC and then hearing by the GB. As noted in the minutes from 
the last RPIC meeting, the SSAP appears to be a mobile document, going back and forth 
between the County and TRPA: 
 

“The Code specifies in 13.6.2.A that the area plan should be approved by the lead agency prior to 
TRPA’s review for conformance. That is not to say that we couldn’t come to the Regional Plan 
Implementation Committee prior to that for identification of issues. We advised Douglas County 
and the City of South Lake Tahoe to go through their planning commission and governing body to 
get the plan the way they believe it should be; we have worked with them at the staff level, it will 
then go through their process then it comes to TRPA. We have identified three steps; the Regional 
Plan Implementation Committee, the Advisory Planning Commission and the Governing Board. If 
there changes that the Board decides are needed for this plan to be found in conformance, it would 
go back to the local government. We did not want to go back to the local government after the 
RPIC, after APC and again after Governing Board. If overtime, you feel we need to adjust this 
process staff would be happy to do this.” (Page 8). 

 
Obviously the BOCC did not adopt the final SSAP or MOU, because: 

- The MOU was unfinished, as noted by several areas italicized where language 
would be added; 

- Changes included in the MOU had not been adequately analyzed by TRPA 
(including the increased exempt and qualified exempt activities in the delegation 
MOU); 

o TRPA did not perform any assessment of the impacts of these changes in 
the MOU;4 

- The Conformity Checklist included items which do not conform to the RPU (e.g. 
the golf course use on the T-RR parcel, the lack of sufficient design guidelines for 
the casino towers, etc.);5 

                                                
4 When members of the public raised the issue, include our groups, Douglas County stated TRPA said they 
would do an IEC for the MOU-related changes in July – after BOCC approval. 
5 As noted below, although language has been added to the IEC regarding golf course uses, this does not 
change the fact that TRPA’s Code would not allow the new fertilizer use as it would affect several streams 
and areas of runoff. 
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- The BOCC ‘accepted’ an IEC that was, and remains, incomplete. 
 
In fact, recognizing all of these gaps, during the 6/20 BOCC meeting, a tentative date for 
another hearing of the SSAP (based on review by TRPA) was set for 8/15/2013.  
 
II.  Area Plans must demonstrate threshold achievement: 
We have previously commented on the disagreement with the new Code, Section 
13.5.C.6, stating Area Plans must “6. Demonstrate that all development activity within 
Town Centers and the Regional Centers will provide for or not interfere with Threshold 
gain, including but not limited to measurable improvements in water quality.” [Emphasis 
added]. It is not enough to “not interfere with threshold gain,” or “not hinder or impede” 6 
threshold gain. TRPA is responsible for maintaining a Regional Plan which helps achieve 
and maintain the thresholds. The Area Plans will become part of the RP, and therefore 
must also help achieve and maintain the thresholds. 
 
This was clearly explained in federal Judge Karlton’s ruling (Case 2:08-cv-02828-LKK-
GGH Document 118, filed 9/16/2010) in favor of the TASC and LTLST challenge of 
TRPA’s 2008 Shorezone Ordinances: 
 

“More fundamentally, however, TRPA misunderstands the nature of the obligation to achieve and 
maintain the thresholds. It is not enough to show that the Amendments do not make the problem 
worse. TRPA must ensure that the ordinances, as amended, implement the regional plan in a way 
that will actually achieve the thresholds. With regard to thresholds not presently in attainment, 
TRPA’s finding that the Amendments will not aggravate the problem is inadequate.” [Emphasis 
added]. 

 
A proper analysis must examine the full impacts of all amendments to the Regional Plan, 
including the Area Plans that will also be amendments to the RP, and how the Plans will 
help TRPA achieve and maintain thresholds. However, the IEC, TRPA’s responses, 
MOU, and other documents associated with the SSAP, have seemingly been viewed as 
plans that must simply ‘not interfere with’ threshold achievement and maintenance.  
 
III.  Presence of Regulations does not negate requirement to analyze 

environmental impacts:  
 
The final RPU EIS, and the revised IEC, have made conclusions of ‘insignificance’ based 
upon the mere presence of regulations.  
 

Final TRPA EIS, p. 3-53: 
Once an Area Plan is in place, any proposed project would be subject to restrictions identified in 
the conforming Area Plan. Approval of the Area Plan would be subject to regulations specific to 
Resort Recreation areas, including requirements that any residential, commercial, or tourist uses 
are transferred from outside the area and result in the retirement of existing development (Final 
Draft Code Section 13.5.3.3). Any project proposed within the Resort Recreation District would 
be required to comply with all pertinent sections of the Final Draft Code of Ordinances, including 
ordinances related to site development (Chapters 30–39), growth management (Chapters 50–53), 

                                                
6 TRPA’s response to question number 99 regarding the definition of “not interfere with threshold gain” 
states “the term ‘not interfere with’ means that the Area Plan will not hinder or impede.”  
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and resource management and protection (Chapters 60–68). Any project would also be required to 
comply with project‐level environmental documentation requirements (Final Draft Code Chapter 
3), which require identification and mitigation of any potentially significant environmental 
impacts. Prior to approving any project within the Resort Recreation District, TRPA must make 
the findings described in Final Draft Code Sections 4.4.1 and 4.4.2 demonstrating that the 
proposed project would not prohibit attainment or maintenance of any Threshold Standards. For 
these reasons, the impact of this land use designation change would be less than significant for the 
proposed Edgewood Mountain Resort Recreation area and mitigation would not be required… (p. 
3-53). [Emphasis added]. 

 
Revised IEC, page 40: 
“The Regional Plan EIS analyzed the changes in land use designation from Conservation to Resort 
Recreation, and the establishment of Mixed‐Use zoning. This IEC assesses the potential effects of 
the proposed changes in land use resulting from the implementation of the SSAP. The existing 
requirements for site specific environmental review, combined with TRPA and Douglas County 
resource protection polices, provide the protections to ensure that all proposals are consistent with 
the Regional Plan and the potentially significant environmental impacts are identified, assessed, 
and mitigated. Therefore, although the SSAP would allow new uses that are currently prohibited 
under the existing community plans and PASs, the new uses are consistent with the types of uses 
envisioned in the Regional Plan and analyzed in the RPU EIS or are consistent with typical uses in 
similar areas throughout the Region. Further, because the regulations are in place today that would 
protect water supply, water quality, natural resources, recreation, scenic resources and TRPA 
environmental thresholds (as described above), the impact of the addition of golf course as a 
permissible use would be less than significant and mitigation would not be required.” (Page 40). 

 
However, finding that an activity will comply the regulations does not assure that all 
impacts will be avoided or mitigated, and does not allow the agency to bypass the 
environmental analysis of the impacts. For example, compliance with the TMDL may 
account for certain impacts (fine sediment) but not others (nitrogen pollution). Case law 
supports this as well.7 
 

                                                
7  “Compliance with the law is not enough to support a finding of no significant impact” under CEQA. 

Californians for Alternatives to Toxics v. Dep’t of Food & Agric. (“CATS”), 136 Cal. App. 4th 1, 17 
(2005); City of Antioch v. City Council, 187 Cal. App. 3d 1325, 1331 (1986) (conformity with general 
plan does not “ justify a finding that the project has no significant environmental effect”). An agency may 
not use compliance with a regulatory scheme to avoid meaningful consideration of “issues raised by the 
proposed project.” CATS, 136 Cal. App. 4th at 16. (EIR’s reliance on pesticide registration process did 
not account for project’s “specific uses of pesticides”); Oro Fino Gold Mining Corp. v. County of El 
Dorado, 225 Cal. App. 3d 872, 876 (1990) (reliance on compliance with local noise standards inadequate 
to find that significant impacts would be avoided, given testimony about noise from past projects); 
Berkeley Jets, 91 Cal. App. 4th at 1373, 1381 (“fixed” noise standard could not be “sole criterion” for 
determining significance of aircraft noise). In another example, Cmties. for a Better Env’t v. Cal. Res. 
Agency, 103 Cal.App.4th 98, 113-14 (2002) (confirming that regulatory standard may not be applied in 
way to foreclose substantial evidence of significant effect). 
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IV.  Change from Community Plans and Plan Area Statements to 
Area Plans: 

 
IV.A Previous Community Plans based on certified EIS: 
 
We have consistently asked for environmental impacts of the RPU, and now, the Area 
Plans, to be analyzed – we have not dictated whether this be done through an EA or EIS. 
However, as impacts of the RPU must be fully analyzed, and the RPU EIS certified in 
December 2012 fails to do so, it is expected that an adequate analysis would require the 
comprehensive review of an EIS. What we can not speculate about is what level of 
environmental review Douglas County would need to perform if TRPA’s RPU EIS were 
adequate. It is, however, worth noting that the existing Kingsbury and Stateline 
Community Plans were adopted after review in an EIS (see TRPA’s November 1993 GB 
packet). Although the community plans were intended to further “implement” the 1987 
Regional Plan (for which an EIS was certified), they were still subject to additional 
environmental impact analysis. As the Area Plans are also intended to implement the 
2012 Regional Plan (for which an EIS was certified), should they not be subject to the 
same environmental review requirements? Why is such review not required now, yet the 
circumstances essentially mirror what was done in the past? 
 
IV.B Confused Baseline and Existing conditions for Area Plan analysis: 
 
There remains confusion regarding the ‘baseline’ that must be used for assessing the 
impacts of changes that will result from Area Plans. In addition, our comments regarding 
the RPU’s ‘baseline’ still apply. In terms of the Area Plans, when we previously asked 
TRPA staff to provide the ‘existing condition’ regulations for the public to be able to 
compare what is allowed prior to adoption of the Area Plan compared to what was 
proposed (e.g. we asked this about height and density to Placer and El Dorado County as 
well as TRPA staff in previous meetings so the public would be aware of what had been 
allowed under the previous CP/PAS and could compare to what was proposed), TRPA 
responded that the RPU adopted on 12/12/12 equated to what was “currently allowed.” 
However, TRPA has recognized that the existing Plan Area Statements and Community 
Plans still remain in effect prior to Area Plan adoption. Also, environmental review 
documents (e.g. an EIS) were certified prior to approval of the Community Plans. The 
RPU EIS did not update or replace the detailed impact analysis that was done at the 
community level to support the Community Plans, nor does the IEC provide a 
comparable impact analysis of the Area Plan either. 
 
It appears TRPA has taken two conflicting approaches – in some cases, TRPA has stated 
the ‘existing conditions’ are the RPU’s new limits. In other cases, as noted below, TRPA 
states that the existing CPs/PASs are the baseline. If a project applicant would have to 
consider the CP/PAS as the ‘baseline’ or “no action” alternative now (see below), then 
why wouldn’t the Area Plan analysis have to use the same baseline? Further, given the 
original CP’s were adopted after a full EIS was completed and certified, the Area Plans 
should have to clearly compare the proposed changes to the original Community Plans 
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and analyze those impacts. The only comparison presented appears to be the table of 
uses. 
 

“What is currently in effect today is the 2012 TRPA Regional Plan and the updated Code of 
Ordinances. When the Regional Plan was adopted, the community plans and plan area statements 
remained in effect. These were the plans to implement the 1987 Regional Plan. Douglas County 
currently has three community plans; Kingsbury, Stateline and Roundhill and thirty plan area 
statements. We have design standards and guidelines in place for the three Douglas County 
community plans that were adopted in 1993. There is the Tahoe Basin regulations and Douglas 
County Code which is code regulations to implement the community plans and plan area 
statements. The overall objective is to replace the community plans and plan area statements with 
area plan to implement the Goals & Policies of the 2012 Regional Plan.” (RPIC meeting minutes 
from 6/26, page 9). 
 
Mr. Marshall said because it is essentially is the existing regulatory regime that is in place. The 
baseline is existing conditions but if we are comparing a no project for example, it is the existing 
regulatory regime which is the plan area statements. Until an area plan is adopted you do not have 
these other uses available in that area. What we are trying to do is disclose that there is going to be 
“new” use because we are shifting to an area plan, but then where is that environmental analyzes 
for those new uses. That was conducted, so we are tiering to the RPU EIS. The best we can fully 
disclosing the change in use on the ground and pointing to where the environmental analyses of 
that change took place either in the checklist or tiering to the RPU EIS.  
 
Mr. Yeates asked if the Regional Plan Update EIS would have looked at the addition of these uses 
being proposed in this area plan. 
 
Mr. Marshall said yes that is correct. 
 
Mr. Marshall said he does not necessarily agree that is the baseline. He feels the baseline is the 
existing regulatory regime in place which are these plan area statements until they are replaced by 
the area plan. The analysis for that change was done in the RPU EIS, but the actual change does 
not happen until you take the action of approving the area plan.” (p. 18). [Emphasis added]. 

 
IV.B.1 Comparison of Height and Density in PAS/CPs vs. SSAP: 
Additionally, with regards to assessing the baseline/existing conditions versus 
proposed (or RPU-related) changes, we have requested that the public be provided 
with the height and density that was previously allowed (before the RPU adoption) so 
it can reasonably be compared to what the RPU (and proposed Area Plan) would 
allow. We do not feel this is an unreasonable request. In fact, according to Ascent 
Environmental, this information was provided for permitted land uses: 

 
“Mr. Yeates said one of the attachments to the Douglas County report prepared was called TRPA 
Initial Environmental Checklist, Appendix B, Summary of proposed SSAP land use changes…It 
suggests to him that it is a new use that may have some environmental impact. For example, it lists 
employee housing, multiple family dwellings, multiple person dwellings, bed and breakfast 
facilities, hotel, motel and other transient dwellings, time sharing, time sharing with residential 
design, eating and drinking place, outdoor retail sales, retail personal service; all of these are listed 
as new. That suggest that this may have a potential environmental impact that was not analyzed in 
the prior Regional Plan because by name a new use. 
 
Nanette Hansel, Ascent Environmental said they prepared these tables; and what they are intended 
to show is a comparison of the permitted uses that are allowed under the existing plan area 
statements and community plans compared with what would be allowed by the zoning in the 
South Shore Area Plan. Where there is a new use that is a use that would not be allowed if the plan 
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area statement was in place. The Initial Environmental Checklist looked at uses from a perspective 
of did the Regional Plan contemplate that type of use. For Plan Area Statement 80, Resort 
Recreation parcel; the Regional Plan contemplated residential uses as an allowed use, our IEC 
analyses tiered from that. The intent when we looked through these use changes was to give 
consideration to uses that could have localized effects that weren’t contemplated, but if they fell 
within the broader use category that was contemplated in the Regional Plan we tiered from that 
and did not go any further since this is still a plan level document.” (page 17). [Emphasis added] 

 
Conversely, we would like to see a “comparison of the permitted heights and 
densities that are allowed under the existing [PASs and CPs] compared with what 
would be allowed by the zoning in the South Shore Area Plan.” 

 
V. Inadequate Environmental Analysis of Individual and Cumulative 

Impacts: 
 
V.A Lack of analysis of localized impacts: 
 
Further, the RPU EIS’s ‘broad’ view did not analyze the localized impacts of the Area 
Plan, and the IEC does not provide any additional analysis of environmental impacts. 
Although some additional mapping was done regarding the golf course use on the T-RR 
parcel, this new information is simply a presentation of available data and regulations. 
Further, staff’s response to question number 75 confirms the Area Plans will replace the 
existing Community Plans and Plan Area Statements. The CPs were originally approved 
after detailed, site-specific analyses were performed in an EIS (this was in addition to the 
regional EIS for the 1987 Regional Plan).  
 
Currently, TRPA has proclaimed the RPU EIS provides the broad, regional review, yet 
unlike before, the local government and TRPA are not providing a localized impact 
analysis, instead referring to the broad, programmatic level RPU EIS as having evaluated 
the impacts. Thus, it appears the agencies are ‘skipping’ the localized impact analysis as 
if it doesn’t count. The Compact’s requirements for environmental analysis have not been 
changed since the Community Plan for this Area was adopted in 1993.8 What makes the 
Compact’s standards any less relevant in 2013? 
 
V.B Request for identification of referenced analyses in RPU EIS: 
During public comment, a request was made that the IEC include specific references to 
where the RPU EIS analyzed an impact.9 The IEC has not been revised to reflect this 
information, although if the IEC is relying on an analysis done elsewhere, the specific 
location of that analysis should be identified for the public. For example, where the IEC 
                                                
8 The courts continue to use NEPA and CEQA for guidance when reviewing TRPA’s requirements as well, 

and those regulations have maintained some very basic review and disclosure requirements for decades. 
9 “Ellie Waller, Tahoe Vista resident said she will submit her comments that she would have made today. 

Since Ascent has been used as the expert for the Regional Plan and helping Douglas County, she asked to 
see how they determined that tiering references were appropriate. Where in the Regional Plan Update is 
it identified that an environmental analysis is equal to or greater than what Douglas County may have to 
do. It should not be that difficult to align the sections in Chapter 13 from the Regional Plan.” (p. 16 in 
RPIC minutes). 
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states “This potential effect is the same as the RPU, and therefore the analysis is tiered 
from and consistent with the RPU EIS,” we believe the IEC should clarify where the 
impact was analyzed in the EIS. 
 
V.C Lack of Cumulative Impacts Analysis: 
 
In TRPA’s Table of Responses to Comments, a question from the public is summarized 
as: “4. How is the cumulative impact of each Area Plan addressed?” The response to this 
question below is followed by another response to our question (labeled number 35 in the 
Table):  
 

TRPA assesses the cumulative impacts arising from the “new” policies within Area Plans in both 
the RPU EIS and the environmental document accompanying each Area Plan. The RPU EIS itself 
represents a “cumulative” examination of the impacts of area planning policies, including, e.g., 
those impacts from redevelopment, height limitations, and traffic (including both VMT and LOS). 
The main “cumulative” effects analysis therefore has already occurred in the RPU EIS. However, 
TRPA must ensure that for each Area Plan considered, no unique circumstances exists that might 
cause insignificant impacts that when aggregated with other reasonably foreseeable actions might 
have a significant effect. For the SSAP, the IEC concludes that no such circumstances exist. [JM] 

 
The cumulative impacts analysis of the RPU EIS (TRPA 2012a, pages 4-2 through 4-10) includes 
environmental enhancement projects, land management plans, TTD/TMPO projects and programs, 
and other development projects. The SSAP IEC is tiered from this EIS, including its 
comprehensive cumulative analysis. The scope and characteristics of cumulative actions have not 
substantially changed; no additional cumulative projects or programs are known at this time. [AE]  

 
The responses refer back to the RPU EIS as supposedly performing the cumulative 
impact analysis. However, as noted in our extensive comments filed with TRPA the RPU 
EIS was wholly inadequate. For example, the RPU’s cumulative impacts analysis 
performs no actual review, rather, it refers back to the individual chapters for each subject 
area, claiming an estimate of buildout will suffice (below). However, the RPU EIS notes 
it only compared the proposed changes under each alternative.10 This did not account for 
the impacts of development already on the ground, nor does it include the future 
consequences from reasonably foreseeable projects, and impacts from increased growth 
in urban areas within a few hours’ drive to the Basin. Cumulative impacts include the 
impacts of actions not under the control of TRPA.  
 
One of the most obvious examples of cumulative impacts in the Basin is reflected by our 
traffic. As development outside of the Basin increased, so did visitation to the Basin. 
With the expansion of Northstar came more visitors who drive to north shore, and many, 
around the Lake. Add these impacts to increases from TRPA’s Plan and the results are 
cumulative. But, if TRPA’s logic is applied to environmental disclosure laws, then there 

                                                
10 “…the analysis in Chapter 3 is cumulative because it assesses the build‐out condition of each alternative. 

Because the Regional Plan Update is a policy‐level undertaking, and the precise locations, magnitudes, 
and character of most projects implementing the Plan cannot yet be known, descriptions of cumulative 
effects below are qualitative and do not include quantification of specific effects associated with 
cumulative impacts.” (RPU EIS, Chapter 4). 
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would be no reason for NEPA or CEQA, or TRPA’s Compact, to require a cumulative 
impacts analysis, so long as the individual impacts were assessed. 
 
In addition, although the RPU EIS claims all transportation impacts were analyzed, this is 
not correct. Not only were the impacts of visitor traffic inadequately evaluated, as 
explained in our comments on the RPU EIS, RTP EIR/S, and other Mobility 2035 
documents, but the RPU EIS failed to include reasonably foreseeable projects in its 
cumulative impacts assessment, which at the time included expansions of projects like 
the Squaw Valley Village and Northstar. The traffic impacts from these two examples, 
and other projects, will no doubt generate traffic throughout the entire Lake Tahoe Basin 
(note that both projects had been proposed to the public prior to the release of the draft 
RPU EIS, and were certainly ‘reasonably foreseeable’). 
 
In summary, TRPA explains that the IEC concluded no cumulative impacts. However, 
this is because the IEC refers back to the RPU EIS, claiming that TRPA already 
examined the cumulative impacts. Once again TRPA and the County appear to be tossing 
the ball back and forth at each other. Ultimately, TRPA must meet the Compact, which 
requires adequate environmental review. Yet as noted in our comments on the RPU EIS, 
the EIS itself also fails to perform an adequate cumulative impacts review.  
 
V.D No “Regional” Planning: 
 
TRPA’s response to a question from the public regarding height and scenic standards11 
reveals a failure to analyze the regional impacts of development. For example, the height 
of one project may block views of the Lake and mountain from many areas outside of the 
Area Plan. Further, increases in buildings well have a negative impact on the view of 
areas from the Lake, mountains, and other areas of significance. Further, although a 
single project may protect ‘some’ portion of an existing view, when multiple projects are 
allowed, the cumulative impacts can be orders of magnitude greater. However, based on 
TRPA’s logic, impacts need only be considered at the project-level review. Is the 
developer going to perform the regional analysis that TRPA has pushed off to the locals 
(who are now pushing it off to the individual project level)? 
 

The RPU EIS and the SSAP IEC examine the impacts associated with the changes in policies, not 
individual projects (which will be analyzed if and when considered by TRPA for approval). In 
many instances, the RPU EIS made assumptions regarding future development in order to assess 
the impacts from policy changes, but that plan level, programmatic analysis cannot substitute for 
subsequent project level environmental documentation (although TRPA expects that some amount 
of tiering to the RPU EIS may occur in project level documents). [JM] 

 
On the other hand, it appears that TRPA is anticipating that project-level reviews will 
also simply refer back to the RPU EIS for the analysis of impacts, as noted in the tiering 
comment above. Thus, we have TRPA putting analysis off to the locals, the locals saying 
TRPA already analyzed it and/or it will be analyzed at the project level, and now we can 

                                                
11 7. How is the distinction made between Area Plan standards (e.g., height, scenic standards) and 

projects? 
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expect a developer to refer back to the RPU EIS and likely the Area Plan IEC and claim 
their impacts were already analyzed too – thus avoiding any consideration of the regional, 
cumulative, and possibly individual impacts of any development! Where is the regional 
planning? 
 
V.E Revisions to Impacts in IEC:  
 
V.E.1 Comments regarding the IEC’s conclusions of “no” or “mitigated” impacts: 

In response to our comments regarding the inexplicable claim in the IEC that there 
were often “no” impacts, staff provided some generalized responses in the Table. The 
information in the revised IEC still does not support the conclusion of no or mitigated 
impacts. Some of staff’s responses are noted below, followed by additional 
comments: 

 
[In addition to repetitive statements like “no change compared to RPU”…] 
“• Introduction of new vegetation, excessive fertilizer, barrier to replenishment of existing species: 
Existing protections pertaining to fertilizer use and management remain in effect, and no projects 
are proposed that would increase fertilizer use.  

 
Note that a former TRPA source control measure for nitrogen included restricting or 
banning fertilizer sales and use. The nearshore impacts we are seeing today refute the 
claim that ‘all is well.’ Whether a project specifically proposes to increase fertilizer 
use or not, if a project will add turf and lawns to the Basin, fertilizers will be required. 
The proposed golf course use on the Edgewood Mountain parcel – a reasonably 
foreseeable project - will clearly require new fertilizer use.   

 
• Traffic generation and impacts on transportation: The SSAP would not alter or revise regulations 
pertaining to trip generation and is consistent with the Regional Plan in terms of traffic generation. 
While development and redevelopment within the SSAP as a whole is likely to generate 100 or 
more new daily vehicle trip ends (criterion used to determine the need for project specific traffic 
analyses), any project that would generate that volume would prepare the analyses and mitigate for 
any impacts in accordance with the TRPA Code. 

 
This statement confirms the SSAP will create additional traffic beyond the limits 
considered significant by TRPA’s Code. Therefore, the SSAP itself must show how it 
will mitigate these impacts to less than significant. It is inappropriate to put this off to 
multiple “project-level” reviews, nor can environmental analysis be avoided by 
stating regulations will be in place to mitigate impacts. 

 
• Scenic and visibility: As described in the IEC, the SSAP would implement the provisions of the 
Regional Plan (such as increased density and height in community centers) intended to incentivize 
redevelopment, while protecting scenic resources through South Shore Design Standards and 
Guidelines and Chapters 4, 36, 37, and 66 of the TRPA Code(see page 48 -53 of the IEC). 
Because the SSAP does not propose revisions to the Regional Plan, nor include proposals for 
development projects, no additional analysis is required. [AE]  

 
See comments regarding the cumulative impacts to scenic views and other resources. 
Further, we remind TRPA and DC the Compact’s focus was to protect the scenic 
quality of the natural environment. The design standards and guidelines are based on 
the design of buildings, not the protection of view sheds. Resolution 82-11 requires 
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that the built environment “be compatible with the natural, scenic, and recreational 
values of the basin.” 
 
V.E.2 Examples: Impact Revisions: 
Several were changed from “No” impact to “yes” with an asterisk. However, nothing 
has been proposed to reduce the impacts; instead, the revised IEC appears to simply 
reiterate the claim that TRPA’s RPU already analyzed it - - not adequately, we note -- 
and/or already concluded it was an acceptable impact. Although many of our 
comments still stand, we add the following examples: 
 

(i) Example Revision: Air Quality and Human Health impacts: 
The question regarding diesel impacts was changed to “yes.” (p. 15). The IEC 
concludes: “While the proposed SSAP could result in increased development, 
redevelopment, and construction activity resulting in increased use of diesel fuel, this 
increase in fuel use would not result in the exposure of sensitive receptors to toxic air 
contaminant emissions.” 
 
What information supports the claim that the increased use of diesel will not 
expose people to TACs? None is provided. 

 
Therefore, because measures identified in the RPU EIS that would reduce construction‐related 
TAC emissions to the extent feasible have been adopted by Douglas County and are part of 
the proposed SSAP, subsequent projects under the SSAP involving the use of heavy‐duty 
diesel‐fueled construction equipment would not result in the exposure of sensitive receptors to 
TACs. 

 
Where will the cumulative, localized impacts of the diesel emissions from all of 
the construction at Edgewood, including Edgewood Mountain, and possibly the 
casinos, be analyzed? Also, when examined locally, thousands of people will be 
exposed to these emissions within the DC SSAP – a situation that may not exist 
regionally, and was not analyzed by TRPA “regional” programmatic EIS. 
 
(ii) Example revision: Transportation: 
The IEC’s Transportation section has been revised to include the following 
statement: 
 

* While the proposed SSAP would permit increased development which could result in 
generation of 100 or more DVTE, this change is consistent with the increase in development 
envisioned in the Regional Plan and analyzed in the Regional Plan Update EIS, which is 
projected to result in a 10 percent reduction in VMT region wide. Further, the proposal under 
consideration is not a single project (to which the standard of 100 or more DVTE is 
applicable), but an area plan, the implementation of which would likely result in that level of 
traffic increase. 

 
First, this is not correct. The RPU claims a reduction in future ‘per capita’ VMT, 
although even those estimates are flawed because they exclude through trips and 
the increased VMT associated with increasing visitor attractions in the Basin. The 
RPU does, however, acknowledge that overall Basin-wide VMT, which is the 
threshold standard - - not “per capita” - - will increase. Second, as noted in this 
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language, the Area Plan will result in this level of traffic increase, and this must 
be analyzed. 

 
V.F IEC Revisions ignore potential impacts in lieu of evaluating them: 
 
The IEC went from failing to analyze the impacts of the SSAP to instead, trying to delete 
language that impacts may result. This is reflective of the overall nature of this process to 
skirt responsibility for any impacts. The following text with strikethroughs in the revised 
SSAP IEC on pages 29 and 32 provide a glaring example. Who will protect people and 
wildlife from the noise impacts of construction and increases in development? Pretending 
there is no impact in the document doesn’t actually remove the impact. 
 

“Consistent with the RPU EIS findings, the development of new residential and tourist 
accommodation uses in community centers within the SSAP could place new, more 
noise‐sensitive land uses in locations where ambient noise levels are incompatible. The noise 
environment in the two SSAP community centers (i.e., the T‐MU/TC and T‐T/HDT zoning 
districts) is influenced by multiple noise sources, including highways and roadways; transit 
vehicles; delivery trucks serving commercial establishments; heating, air conditioning, and 
ventilation equipment on buildings; light industrial uses; outdoor events with amplified sound; and 
landscape maintenance activities. All new residential units constructed in these areas would 
achieve an acceptable interior noise level of 45 dBA CNEL, as required by the 2006 International 
Residential Code (International Code Council 2006), which is also required in Section 20.690.030 
of the Douglas County Code. However, depending on their design and location, the outdoor 
activity areas of new residential and tourist accommodation uses may be exposed to exterior noise 
levels that are incompatible with such uses.” 

 
During construction, nearby residences and other noise‐sensitive receptors could be exposed to 
noise levels that exceed applicable Douglas County and TRPA standards outside of the exempt 
hours between 8:00 a.m. and 6:30 p.m., and/or expose nearby noise‐sensitive receptors to 
excessive or severe noise levels. Therefore, construction activities could expose people to severe 
and/or nuisance noise levels unless mitigation is incorporated on a project‐specific basis. 
Construction activities that occur between 8:00 a.m. and 6:30 p.m. are exempt from Douglas 
County and TRPA standards CNEL noise standards. 
  

In apparent response to comments that the SSAP IEC failed to perform the additional 
environmental analysis that TRPA led the public to expect, additional language has been 
added to “explain” - yet again - why no such environmental analysis will occur. Page 36 
states: 

 
The uses that would be permissible within the T‐RR zoning district (a portion of PAS 080) reflect 
the mix of uses envisioned for the two resort recreation areas in the Regional Plan (recreation, 
residential, tourist accommodation, and commercial uses [TRPA 2012b: page 3‐53]); and would 
be subject to specific requirements in Chapter 13 of the TRPA Code, including a requirement that 
any new development be the result of transfers of development that result in the retirement of 
existing development. In general, the uses that would be allowed within the T‐RR zoning district 
are consistent in character with currently allowed uses or those analyzed in the RPU EIS and most 
do not have unique characteristics that warrant additional analysis in this IEC. Continuation of 
uses that are currently permissible but that could have unique localized effects (such as equestrian 
stables and off‐road vehicle courses) were not considered further in this IEC, because there is no 
change resulting from SSAP implementation. Some uses that are listed as permissible under the 
existing PASs, such as cemeteries and rural sports facilities (including shooting and archery 
ranges), would be eliminated. Although golf courses, which would be a new permissible use with 
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the SSAP, are consistent with the “Resort Recreation” land use classification and are listed 
recreation uses in Chapter 21 of the TRPA Code, this new use could have localized impacts and 
therefore, is discussed below. In considering effects of golf course uses within the T‐RR zoning 
district, the Edgewood Lodge Golf Course Improvement Project EIS, certified by the TRPA 
Governing Board on August 22, 2012, was reviewed as it relates to fertilizer use and related 
effects on surface an groundwater quality.  

 
The Edgewood project EIS was certified before the RPU and SSAP documents were 
approved, and well before the SSAP IEC came forward with the proposal to increase the 
extent of the golf course on to the T-RR parcel. The RPU, as approved on 12/12/12, still 
contains the prohibition to allow a new use that will generate fertilizer runoff into 
sensitive areas, streams, and eventually, the Lake.  

 
V.G IEC’s additional information related to change in use for golf course: 
 
The IEC includes “additional analysis” of the impacts of the proposed golf course use on 
the T-RR parcel, beginning on page 36: 
 

“GOLF COURSES  
Implementation of the SSAP would add golf courses as a permissible use throughout the 
Edgewood Mountain parcel in the T‐RR zoning district (currently PAS 080). The Chapter 21 use 
definition for golf courses includes a wide range of golf facilities, including driving ranges, 
putting greens, and accessory uses (Section 21.4 of the TRPA Code). Golf facilities can range in 
size and character (such as 9 hole versus 18 hole, or putting greens only and no fairways). As no 
projects have been proposed nor applications submitted, it would be speculative to assume that a 
golf course project would be proposed, or to make assumptions as to the size or nature of any 
potential future golf facility within the T‐RR zoning district.” [Emphasis added] 

 
This is blatantly misleading to the public, as the SSAP clearly includes the desire to add a 
golf course facility to the T-RR parcel. There has been a great deal of discussion about 
this, and the County obviously performed ‘additional review’ of the golf course use for a 
reason. Throughout the revised IEC checklist, proposed changes include focusing on a 
golf course use, and removing other possible uses. It is inexplicable to claim this would 
be ‘speculative.’ 
 

“Generally, a golf course within the T‐RR zoning district could require additional water to irrigate 
turf areas and landscaping; the use of fertilizers for landscaping establishment and maintenance; 
grading and tree removal; land coverage related to cart paths and accessory facilities; and 
recreation allocations. Fertilizer use, grading, and the creation of additional impervious surfaces 
would have the potential to affect water quality in Edgewood Creek, Eagle Rock Creek, and Lake 
Tahoe (located just over 0.5 mile west of US 50 and the western boundary of the T‐RR zoning 
district). Tree removal and grading have the potential to affect scenic quality and habitat. 
However, any future golf course development within the T‐RR zoning district would be subject to 
subsequent environmental review and permitting by TRPA and required to adhere to the 
regulations that would protect these resources as described below.” 
 
“Furthermore, Section 60.1.8.A of the TRPA Code prohibits the use of fertilizers in SEZ areas, 
except for maintenance of pre‐existing landscaping. Approximately 22 percent of the 250‐acre 
Edgewood Mountain parcel (T‐RR zoning district) is located within SEZ (Exhibit 1; Table 6). 
Golf course facilities would be prohibited in these areas. Additionally, fertilizer use would be 
subject to the SEZ setbacks described in Section 53.9.3 of the TRPA Code; a minimum separation 



TASC & FOWS Comments on 7/18 RPIC Packet & DC SSAP 7/17/2013 

  Page 15 of 23 

of 10 to 60 feet would be required between the edge of fertilized landscaping and the edge of SEZ. 
“ [Emphasis added] 

 
Further, at the last RPIC meeting, TRPA counsel explained: 
  

“…[the] difference in a programmatic plan level environmental analysis and a project level 
environmental analysis. When you are making changes for example a potential that would allow a 
new use while you may not be able to analyze its specific impacts because you are uncertain of 
where the development may be proposed then that can be deferred until later. However, you have 
to undertake an analysis of the general consequences of allowing a particular zone change.” 

 
With the change to Resort Recreation by TRPA, and subsequently to T-RR in the SSAP, 
the specific inclusion of a golf course use, and discussion regarding where it may be 
placed in terms of land capability, it is obviously clear where ‘the development may be 
proposed’ thus the specific impacts of this land use change can and must be analyzed.  
 
Although we appreciate the inclusion of close-up map of the land capability where the 
“speculative” golf course use is desired, as the IEC now explains, the golf course would 
be limited to the forested areas in the eastern portion of the T-RR zoning district.12 First, 
we reiterate the concern about nutrients entering SEZs and creeks and being carried to 
Lake Tahoe. Second, given that golf courses usually have open areas without trees, it 
appears that a significant number of trees would have to be cut to accommodate the 
‘speculative’ golf course on these areas. This will change the entire character of this 
portion of forest, will negatively impact scenic views, wildlife habitat, and create 
numerous other significant environmental impacts.  
 
Although the IEC states that such impacts will be analyzed at the “project-level” (see 
below), the cumulative impacts of cutting down the trees and reshaping the forest, 
planting grass and/or creating other disturbance to this area, impacts to views from 
throughout the Basin that will now include another disturbed area of forest, increases in 
runoff due to changes to currently healthy, infiltrating soils, etc., will all experience 
cumulative impacts from this proposed change. These changes only further compound the 
impacts associated with the approved Edgewood Lodge expansion and the plan’s allowed 
changes for the casino towers, all of which will create dominant buildings that will block 
existing views.  
 
These must be analyzed and a project-level analysis will not be able to adequately 
consider the cumulative impacts to not only areas within the SSAP, but also to adjacent 
Area Plans (e.g. Tourist Core) and the entire Basin (e.g. Lake Tahoe). For example, the 
SSAP will draw more tourists to the area, a majority of which will come through South 

                                                
12 From the revised IEC: “Finally, while Section 30.5 of the TRPA Code prohibits new disturbance in low 

capability lands (LCDs 1a, 1b, 1c, 2, and 3), except under certain circumstances, Douglas County has 
restricted golf development to high capability lands (LCDs 4, 5, 6, and 7) by adding a footnote to the 
permitted use table in Section 20.703.090 of the Douglas County Code. Less than half of the T�RR 
zoning district is located in high capability lands. The 1.9 acres of land in LCD 7 at the corner of US 50 
and SR 207 is too small to accommodate golf facilities. For these reasons, golf uses would be limited to 
the forested areas in the eastern portion of the T�RR zoning district, beyond the meadow area flanking 
US 50 and Lake Parkway (Exhibit 1).” 
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Lake Tahoe (e.g. visitors from the Bay Area and Sacramento Valley). This will increase 
traffic through Meyers and the City of SLT. TRPA claims the RPU analyzed these 
impacts, but the RPU EIS only examined the ‘assumed’ differences in the additional 
development under each alternative (see our 6/20 and 6/26 comments regarding the need 
to compare the assumptions in the RPU EIS to the SSAP’s land use scheme). 
 

“Any future golf facility would be subject to subsequent project‐level environmental 
documentation requirements (Chapter 3 of the TRPA Code), which require identification and 
mitigation of any potentially significant environmental impacts. Prior to approving any project 
within the T‐RR zoning district, including any potential future golf facilities, TRPA must make the 
findings described in Sections 4.4.1 and 4.4.2 of the TRPA Code demonstrating that the proposed 
project would not prohibit attainment or maintenance of any Threshold Standards. “ [Emphasis 
added] 

 
We remind TRPA that its purpose is not to ‘prevent projects from getting in the way of 
threshold achievement or maintenance.’ Although the reference above may be to a 
project, the RPU change that rezoned this parcel to Resort Recreation was based on an 
amendment to the Plan. Further, TRPA’s approval of an Area Plan will also be an 
amendment to the Regional Plan. As noted previously, this requires the Area Plan to 
demonstrate actual benefits towards achievement and maintenance of the thresholds. 
 

VI.  Concerns with MOU: 
 
Although staff stated changes would be made based on some of our comments on the 
proposed delegation MOU,13 we still have many concerns (in addition to the delegation 
itself). Comments include, but are not limited to, the following: 
 
VI.A MOU – Tracking vs. Monitoring:  
 
We asked that the MOU clearly identify the difference between science-based monitoring 
and tracking.14 For example, the MOU requires tracking of the County’s permitting 
activities. However, the MOU language refers to this as monitoring, yet monitoring the 
status of the thresholds in Lake Tahoe typically involves the physical measurements of 
environmental conditions. The response in the Table does not actually address our 
comment. Strangely, even as TRPA appears to explain why the word ‘monitoring’ will 
still be used, a definition of the activity is provided which clearly states “tracking.” Why 
not just revise the language to be clear?  
 

36. Tracking vs. monitoring 
Monitoring is used here to describe the process of TRPA staff receiving information on all 
building permits and checking a portion of those for compliance with the relevant Code 
requirements. The way it is used is consistent with the Merriam-Webster definition: “to watch, 
keep track of, or check usually for a special purpose”. [JH] 

                                                
13 A revised MOU was emailed by TRPA on Tuesday, July 16; our comments are based on the packet made 
available July 11. 
14 In our email to John Hester on 7/1/2013, we requested: “The documents also need to clearly separate and 
distinguish science-based monitoring from tracking (e.g. quarterly reports required by the MOU represent 
tracking, not monitoring as stated in the documents).” 
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VI.B MOU-related increases in exempt and qualified exempt activities: 
 
In response to our concerns regarding the increases in exempt and qualified exempt 
activities included in the proposed delegation MOU (labeled comment no. 55 in the RPIC 
Table), TRPA staff are preparing an IEC for these changes.15 Because the changes allow 
more coverage and disturbance, more polluting activities, etc., to occur without any 
review, the cumulative impacts could be substantial. We remain concerned the IEC will 
fail to analyze the cumulative impacts of these changes. In addition, TRPA intends to use 
this MOU format for all Area Plan delegations, thus the impacts of these changes will 
occur basin-wide. Where will these cumulative impacts be analyzed? Finally, we note 
that we do not believe the Compact allows for such exemptions. 
 
VI.C MOU failure to address thresholds: 
 
As noted in our previous comments, the MOU language does not even mention TRPA’s 
thresholds, yet the Area Plans are supposed to be adopted as part of the Regional Plan, 
and thus responsible for helping to achieve and maintain thresholds. According to 
TRPA’s response in the Final EIS, page 3-50:  
 

To be found in conformance with the Regional Plan, the Area Plan must demonstrate that it will 
achieve and maintain TRPA Threshold Standards. (p. 3-49 – 50). [Emphasis added]. 
 

If the Area Plan must demonstrate it will achieve and maintain thresholds, the MOU 
should require this (we note staff’s response that the MOU will be amended to include 
this reference). However, this does not resolve the disconnect between TRPA monitoring 
the thresholds and local government’s making planning approvals in a separate, 
disconnected process.16 How can the Area Plans ensure development is commensurate 
with achieving and maintaining thresholds if TRPA will only ‘report’ on the status of 
thresholds every four years? How much environmental damage could be approved in that 
four year time frame? There needs to be a direct connection between all development 
approvals and the measured status of the thresholds. (This also reiterates one of the 
reasons we do not believe the Compact allows for this level of delegation – one regional 
body should be responsible for approving development that is consistent with the 
thresholds). Additionally, TRPA was tasked with doing the same thing – to review the 
threshold standards and adjust the RP as needed to ensure standards are met – yet even 
TRPA, as the only agency involved, failed to do so.17 What previously required only 
TRPA review and amendments will now require both TRPA and local governments’ 
review and amendments.  
 

                                                
15 “A separate Initial Environmental Checklist for the MOU was prepared and will be made available for 

public review prior to the Advisory Planning Commission and Governing Board meetings. [PN]” (p. 25). 
16 “The proposed MOU requires the local jurisdiction to impose project conditions of approval and inspect 

permitted projects for conformance with Regional Plan which will ensure conformity with soil 
conservation, scenic quality and other applicable thresholds. TRPA will continue to be responsible for 
on-the-ground threshold monitoring. [PN]” (p. 19). 

17 This is detailed in our comments to TRPA on the RPU throughout 2012. 
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VI.D Public Notification for Activities Reduced: 
 
TRPA’s responses explain that in the shift from the RPU to the Area Plan, property 
owners will be provided less notice of possible activities on adjacent properties than 
TRPA has provided.18 As the Area Plan is a document which implements the Regional 
Plan, we believe that property owners should be afforded the same level of notice as 
TRPA would provide.  Further, there is no definition in the Code or in the Rules of 
Procedure of an “affected property owner”. TRPA and the City have been known to not 
inform property owners that were immediately adjacent to the property, but more than 
100 feet from the project, as if that made a difference to the affected adjacent property 
owners. The AP codes and guidance and the Rules of Procedure must be amended to 
provide guidance to the notice provisions, and to assure that adjacent property owners are 
informed. In fact, property owners who will be impacted by several months or years of 
construction emissions and noise should be notified, property owners several parcels 
away that will have their views cut off should be notified, and property owners who will 
be subject to new costs due to their planned future inclusion in an area-wide treatment 
scheme to solve a project’s need for better BMPs should be notified months, and 
preferably years, before any approval actions are taken on the project. 
 
VI.E Lag time from TRPA-approved amendments to Area Plan amendments: 
 
Below is our question followed by the staff response in the RPIC packet: 
 

“53. The Public Entity has one year to amend the Area Plan to demonstrate conformity with the 
TRPA amendment.” Will TRPA enforce the RPU amendments at the local level in the meantime? 
Currently, amendments take effect in 60 days; this may allow a 10 month additional lag time. 

 
Response: 
“Regional Plan and Code amendments will be applied and enforced from the effective date of the 
amendment and are not dependent on Douglas County amending the area plan. [PN]” 

 
How will this work if Douglas County is approving projects based on the Area Plan, and 
TRPA’s amendments will directly impact projects? 
 
VI.F Alternative/Substitute Standards: 
 
In our previous comments on the MOU, we asked the following questions: 
 

“The following standards shall apply to activities authorized under this MOU. The Parties shall 
consult with each other regarding any uncertainties about these standards. Alternative standards 
may be approved by the TRPA MOU Coordinator when the results are determined to be equal or 
superior to these standards.” 
� It is unclear if the parties’ consultation will involve the public – this should be a public 

process, just as the MOU requires public hearing. 
� What constitutes an “Alternative standard?”  
� What criteria will be used to assess whether a standard is “equal or superior?” 

                                                
18 “The TRPA Code does not specify when notices to affected property owners must be provided, however 

TRPA’s practice is to provide notice 14 days prior to a hearing. Douglas County proposes 10 days which 
is consistent with Douglas County Code for the entire County. [PN]” (page 22). 
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� How will the public be included in this ‘equal or superior’ determination, as it affects the 
MOU, which requires public hearing? 

 
We also asked the following with regards to the MOU Coordinator: 
 

“Communication: The Parties shall each designate a liaison for direct communication of matters 
related to this MOU. The Public Entity liaison and the TRPA MOU Coordinator shall meet at least 
once per year to review this MOU and to establish policy directives, training needs, and renew 
communications.” 
� What are the qualifications for the Public Entity liaison and the TRPA MOU Coordinator? 

How will these representatives be selected and overseen? 
� How will the public be included in this process? Given the annual review promised by TRPA 

and the public nature of the MOU document, a clear public participation process must be 
included. 

 
Staff’s response (below) does not address our questions. Further, “may require” an 
amendment does not guarantee the public will be involved in any determinations of 
‘equal or superior’ standards: 
 

Alternative standards that are equal or superior may be developed based on best professional 
judgment and may require amendment of the MOU depending on the scope and scale of the 
proposed alternative standards. Amendment of the MOU will require a public hearing and approval 
by the TRPA Governing Board. [PN]  [Emphasis added]. (p. 31). 

 
TRPA and Douglas County will each select their own public liaisons that will be familiar with 
permitting regulations and processes for resolving disputes. [PN] 

 
The determination of whether substitute standards are equal or superior can not be done 
‘in house’ by agency staff, without consideration for the public process. These responses 
do not state who’s professional judgment will be used, what their qualifications will be, 
how public input will be solicited, and what other parameters will be used to assess this.  
 
VI.G Cumulative noise impacts: 
 
The increased exempt and qualified-exempt activities allowed by the MOU will allow 
more noise-generating activities to occur. We are concerned that this will increase noise 
in the Basin, and the impacts of these changes have not been analyzed. We hope the IEC 
being prepared for these changes fully analyzes this impact.  
 
VII.  Environmental Impacts of Proposed T-RR/Golf Course: 
 
TRPA’s response (below) to our comments about the failure to analyze the impacts of a 
new golf course on the T-RR parcel (by both the RPU EIS and IEC) implies that the RPU 
EIS did contemplate the golf course use –which we also note is not the same as analyzing 
the impacts of the new use. However, what we found was an indirect reference in the 
RPU EIS to this use, but no analysis of the impacts. RPIC members raised the same 
question: 
 

Mr. Shute said he has reviewed part of the RPU EIS particularly dealing with the golf course. 
What is says is that it is for possible use and would have to be looked at more closely when it 
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comes to an area plan. Now we are talking about a zoning change or an area plan that would 
actually contemplate a golf course. Whereas, the RPU EIS did not have analysis of the impact on 
wildlife and the water quality of a golf course. He does not want an answer orally today; he wants 
a written explanation of how you feel the law is satisfied by the evaluation that was done for this 
golf course in particular. 
 
Mr. Marshall said some background on how this environmental analysis is tiered. For the Initial 
Environmental Checklist, pages 3, 4, and 5 have a methodology and assumption section which 
goes through the tiering concept. In general, for each section it references the specific page 
numbers of the RPU EIS that had that tiered analysis. For golf courses, we may need to bolster 
some analysis in the IEC to say that although it is consistent with what was contemplated; if we 
are making effective this new use thorough the area plan then we need to make certain that we 
disclose potential impacts and determine whether or not it either requires mitigation. 
 
Mr. Shute said it needs to be answered either by how it’s already been evaluated or how you plan 
to evaluate it. He asked what is the master plan proposed policy with respect to realigning 
Highway 50. (p. 20). 

 
VII.A Indirect reference does not provide substitute for environmental analysis: 
 
The RPU EIS did not analyze this change. The revised IEC also fails to analyze the 
environmental impacts of this rezoning, although the SSAP clearly identifies golf course 
uses as a desired project on the T-RR parcel. Strangely, TRPA’s response to the questions 
about the golf course impacts would suggest that this change was analyzed, somewhere – 
but the facts don’t support this assertion. 
 

“The RPU EIS recognized that the land use designation change from conservation to resort 
recreation that occurred with the approval of the RPU could include golf course uses on the 
Edgewood Mountain parcel. See RPU Final EIS at page 3-48. The SSAP IEC further analyzes the 
golf course use on the parcel at page 36. [JM]” 

 
VII.B “Recognition of possible use” does not provide substitute for environmental 
analysis: 
 
The Final EIS includes a Master Response related to the changes to Resort Recreation, 
which begins on page 3-47. Excerpts and comments from the Master Response are 
below: 
 

…The Recreation designation proposed in Alternative 3 could have expanded permissible uses 
(subject to Area Plan approval) to potentially include additional recreation uses such as golf 
courses, downhill ski facilities, and outdoor recreation concessions. The additional uses are 
generally consistent with existing PAS management policies for the area and the corresponding 
range of permissible recreation uses… 

 
The only reference to golf courses in this entire section is what is noted above. This was 
not an analysis of the impacts, but rather a statement that the draft RPU Alternative could 
have allowed additional uses such as golf courses, but then the EIS proceeds to explain 
how the final Alternative was revised to include the new Resort Recreation Land Use, 
and narrow it to two parcels. Although the reader may infer that this means golf courses 
could be allowed on the Resort Recreation parcels, this is never stated, nor analyzed, in 



TASC & FOWS Comments on 7/18 RPIC Packet & DC SSAP 7/17/2013 

  Page 21 of 23 

the EIS. All the public has is this indirect reference to something that “could have 
happened” but didn’t. 
 
VII.C IEC information regarding T-RR parcel does not provide substitute for 
environmental analysis: 
As noted during public comment on June 26th, the RPU EIS analyzed a language change, 
not the impacts of the regulatory change.19 The following excerpts from the Final EIS 
Master Response indicate additional, more site-specific planning will occur at the Area 
Plan development stage: 
 

…These properties—the approximately 250‐acre Edgewood Mountain area adjacent to the 
proposed High Density Tourist District (see Exhibit 3‐1), and the approximately 65‐acre Heavenly 
California Base area near the proposed Regional Center (see Exhibit 3‐2)—would receive the new 
designation to distinguish them from the existing Recreation designation. These two areas were 
considered appropriate for additional uses and building subdivision allowances (i.e., to permit 
creation of condominiums, not new subdivision of land) because they are in close proximity to 
already developed centers—Edgewood to the most intensely developed casino core at South 
Shore, and Heavenly California Base area to the heavily developed South Shore (proposed 
Regional Center) and to an existing, heavily used ski area base facility and parking lot… 

 
…New uses that are not currently allowed in the area could be proposed under an Area Plan that 
would be subject to conformance review, as described in Chapter 13 of the Final Draft Code. The 
Area Plan would be subject to separate environmental review, as required by Chapter 3 of the 
Final Draft Code. While no new uses are currently proposed for the area, it is expected that 
additional uses would be proposed during development of an Area Plan. Primary uses are listed in 
Section 21.4 of the Final Draft Code. New development within the area could include residential, 
tourist accommodation, or commercial uses as long as the development meets the new Resort 
Recreation designation requirements… 

 
…The Area Plan development and approval process would provide the opportunity for more 
detailed, site‐specific planning, which would be subject to a conformance review and 
environmental review. The Area Plan review requirements would ensure that, based on the 
additional site specific planning, all proposals are consistent with the Regional Plan and that 
potentially significant environmental impacts are identified, assessed, and mitigated. (p. 3-49) 
 
…Area Plans will include more site‐specific criteria than the Regional Plan, commensurate with 
their smaller‐scale planning area. To be found in conformance with the Regional Plan, the Area 
Plan must demonstrate that it will achieve and maintain TRPA Threshold Standards. (p. 3-49 – 
50). [Emphasis added]. 

 
Although TRPA considers the IEC an acceptable “environmental review,” the IEC does 
not actually perform any additional review. There are no calculations, no estimates, and 
no alternatives. The IEC does not compare the proposed SSAP to a “no action” 
alternative (perhaps with the exception of the “use tables”), to existing conditions on the 
ground (which are different than existing regulations approved by TRPA last December), 
nor does the IEC provide an evaluation of possible alternatives.  

                                                
19  “Ellie Waller, Tahoe Vista resident said she still has issues with baseline definition and 

identification. When we changed Heavenly and Edgewood to resort recreation we did a language change. 
There was no environmental impact analyzed for what conservation land is today which is what she is 
calling a baseline and starting with resort recreation as a baseline. What was analyzed was a language 
change, not an impact.” (RPIC minutes, p. 21). 
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VII.D Impacts of increased recreational capacity: 
 
A review of our comment includes: 

 
80. (Other IEC issues.) The commenter expresses that the SSAP will create additional recreation 
demand and capacity that needs to be analyzed. 
 

Staff’s response states: 
“As described in the IEC, development associated with the SSAP could generate additional 
recreation demand by increasing the concentration of residents and visitors in the area, but existing 
recreation opportunities are numerous and can meet that potential increase in demand within and 
in the immediate vicinity of the SSAP, and more than half of the SSAP includes land designated 
for recreation purposes. It is anticipated that development within the SSAP could expand public 
recreation opportunities within the SSAP limits. Therefore, any new demand that is created by 
development within the SSAP would be easily met. The physical effects of any proposed 
recreation facilities would be evaluated in accordance with TRPA Code and other regulations. 
[AE]” 
 

There is a lack of confidence that the physical impacts to the environment of increased 
recreation uses will be analyzed. First, as we see for the change to Resort Recreation, 
impacts from this change have not been adequately analyzed by TRPA, nor by Douglas 
County, and the revised IEC puts off further analysis to the project-level, yet sets the 
stage for a developer to ‘tier’ off the RPU EIS in the future. Further, a project-specific 
review will not account for the cumulative impacts to the Basin and larger South Shore 
area. Second, TRPA recently approved a change from a horse-drawn sleigh ride to a 20 
unit snowmobile track on the T-RR property, without any environmental analysis of the 
impacts. Yet snowmobiles create significant impacts to air quality, water quality, noise, 
wildlife, SEZs and soils, etc. Third, as these comments repeatedly note, TRPA has done 
its best to avoid analyzing the impacts of this change – a change which allows new 
coverage and uses on land once zoned conservation!  
 

“81. As noted throughout this letter, there are several proposals in the SSAP that do not ‘conform’ 
to TRPA’s RPU, yet the Conformity Checklist states that they do. For example, TRPA’s RPU 
would prohibit the development of a new golf course, as a new source of fertilizer use, on the TRR 
parcel because according to DC’s own maps, this parcel is comprised of sensitive and SEZ lands. 
Exemptions for fertilizer use only apply to existing approved uses. 

 
The TRPA land capability maps indicate the presence of both high and low capability land within 
the TRR Edgewood parcel. The exact location of high capability and low capability land would be 
verified as a part of a project application. The TRPA Code prohibits the development of a golf 
course on low capability land. [PN] “ 

 
VII.E Increased Fertilizer Use will Impact Thresholds: 
 
The addition of a new golf course will result in increased fertilizer use, which will 
increase the phosphorous and nitrogen entering Lake Tahoe. Staff’s response to our 
concerns about this did not address the RP’s prohibition on new sources of major 
fertilizer use in areas where the fertilizer will runoff into sensitive/SEZ areas. Further, 
allowing more fertilizer use will contribute to the declining nearshore conditions in Lake 
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Tahoe – yet TRPA just adopted a management standard aimed to help protect nearshore 
conditions.  
 
The RPU adopted the following standard (included in Resolution 82-11): 

Attached Algae 
MANAGEMENT STANDARD 
Implement policy and management actions to reduce the areal extent and density of 
periphyton (attached) algae from Lake Tahoe’s nearshore. 
 

It is a well-known fact that nutrients are used to increase the growth of plants in gardens, 
landscaping, and farms - - and therefore also perform the same function for algae in the 
Lake, including the nearshore.20 It is also scientific fact that stormwater treatment 
facilities – including natural infiltration and engineered facilities (e.g. stormwater filters) 
do not remove nitrogen.21 Therefore, introducing more nitrogen into the Basin, which 
would be a result of the increased fertilizer use needed to support the golf course, will 
negatively impact Tahoe’s nearshore (and summer-time mid-lake) clarity, both of which 
continue to degrade. As a result, this change would have a negative impact on two of 
TRPA’s thresholds. Findings that this change in use would not harm, let alone would help 
achieve and maintain the thresholds, can not be made. 
 

VIII.  Additional Comments: 
 
VIII.A Visual Prominence remains undefined: 
 
The RPU does not include criteria to define “visual prominence.” Considering the 
parameters in the response22 noted in the RPIC packet still provides no way to assess 
whether the (undefined) ‘visual prominence’ will be changed by a plan or project. The 
SSAP carries forward this same failure, thus there remains no definition or criteria that 
actually provides for an assessment of visual prominence. Given the SSAP includes what 
would be the largest increase in buildings in the entire Basin (through the expansion of 
the casino towers), it is even more imperative that this term be defined and clear 
measures to evaluate it be developed.  
 

                                                
20 Interested readers are referred to the 2012 State of the Lake Report, and other publications, by the Tahoe 

Environmental Research Center (TERC). 
21 We have provided specific information in previous comments to TRPA and all agencies involved in the 

TMDL and Lake Clarity Crediting Program regarding this fact. 
22 “Because the SSAP is in conformance with the Regional Plan and proposes no modifications or 

revisions, any projects proposed in the SSAP would be subject to the mitigation measures adopted as part 
of the RPU EIS, including no increase in visual prominence, described in TRPA Code Section 37.7.17.B: 
“When considering visual prominence, the following factors will be considered: Building mass, contrast, 
location, articulation, color, materials and architectural style; and the quality of landscape features and 
views that are blocked or revealed. [AE]” (RPIC packet, p. 42). 
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Year

Days > Standard 1-Hour Observations 8-Hour Averages Year
CoverageState National

Max.
State Nat'l State National

1-Hr 8-Hr 1-Hr '08 8-Hr D.V.¹ D.V.² Max. D.V.¹ Max. '08 D.V.² Min. Max.
2009 0 1 0 0 0.077 0.09 * 0.071 0.077 0.070 * 100 100
2008 0 5 0 1 0.091 0.09 * 0.077 0.077 0.077 * 100 100
2007 0 5 0 0 0.090 0.08 * 0.073 0.075 0.073 * 94 94
2006 0 2 0 0 0.086 0.09 * 0.075 0.075 0.075 * 100 100
2005 0 0 0 0 0.073 0.07 * 0.068 0.068 0.067 * 98 98
2004 0 0 0 0 0.066 0.09 * 0.062 0.079 0.061 * 0 6
2003 0 2 0 0 0.086 0.09 0.083 0.071 0.071 0.070 0.066 95 96
2002 0 1 0 1 0.083 0.08 0.083 0.079 0.072 0.079 0.066 98 98
2001 0 2 0 1 0.088 0.08 0.083 0.077 0.074 0.077 0.067 98 98
2000 0 2 0 0 0.083 0.08 0.081 0.072 0.077 0.072 0.069 98 98
1999 1 3 0 1 0.095 0.08 0.081 0.079 0.077 0.079 0.069 99 99
1998 0 7 0 1 0.081 0.08 0.081 0.077 0.077 0.077 0.069 97 97
1997 1 1 0 0 0.095 0.08 0.083 0.071 0.074 0.071 0.068 97 97
1996 0 2 0 0 0.083 0.08 0.083 0.074 0.079 0.073 0.071 98 98
1995 0 5 0 2 0.092 0.08 0.086 0.089 0.077 0.089 0.070 95 95
1994 0 6 0 2 0.086 0.09 0.083 0.079 0.079 0.079 * 94 94
1993 0 2 0 0 0.090 0.09 0.080 0.071 0.071 0.071 * 98 98
1992 1 20 0 5 0.100 0.09 0.090 0.083 0.083 0.082 0.075 0 91
1991 0 10 0 2 0.090 0.09 0.090 0.081 0.085 0.081 0.076 93 93
1990 0 8 0 1 0.090 0.09 0.090 0.080 0.085 0.080 0.075 94 94
1989 2 20 0 11 0.100 0.09 0.090 0.085 0.085 0.085 0.076 7 96
1988 0 20 0 8 0.090 0.09 0.090 0.085 0.083 0.085 0.074 98 99
1987 0 17 0 5 0.090 0.09 0.090 0.083 0.079 0.082 0.071 96 99
1986 0 3 0 2 0.090 0.08 0.080 0.080 0.080 0.080 0.069 86 97
1985 1 3 0 2 0.100 0.08 0.080 0.086 0.079 0.086 0.068 92 96
1984 0 1 0 0 0.080 0.08 0.080 0.073 0.071 0.072 0.067 89 97
1983 0 1 0 0 0.080 0.09 0.080 0.071 0.076 0.071 0.069 88 95
1982 0 1 0 1 0.090 0.10 0.090 0.080 0.083 0.080 * 100 100
1981 2 11 0 2 0.100 0.10 0.100 0.083 0.083 0.082 * 99 99
1980 0 5 0 2 0.090 0.09 * 0.080 0.083 0.080 * 69 89
1979 0 4 0 0 0.080 0.09 0.090 0.075 0.083 0.075 * 95 98
1978 1 11 0 7 0.100 0.10 0.090 0.086 0.088 0.086 * 0 94
1977 1 31 0 20 0.100 0.10 0.090 0.088 0.088 0.087 * 79 92
1976 2 5 0 2 0.100 0.10 0.100 0.095 0.095 0.095 * 56 99
1975 0 6 0 5 0.090 0.09 * 0.083 0.083 0.082 * 32 88

Info:  Click on a column header for more information about the statistic in that column.
Years:  Annual Ozone statistics are available for this basin from 1975 through 2009.
Notes:  All concentrations expressed in parts per million.

 The national 1-hour ozone standard was revoked in June 2005 and is no longer in effect. Statistics related
to the revoked standard are shown in  italics  or  italics .

 State exceedances shown in  yellow . National exceedances shown in  orange .
 An exceedance is not necessarily a violation.
 ¹ D.V. = State Designation Value
 ² D.V. = National Design Value
 * There was insufficient (or no) data available to determine the value.
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2008 Estimated Annual Average Emissions

LAKE TAHOE AIR BASIN

All emissions are represented in Tons per Day and reflect the most current data provided to ARB.
Download these results (as a comma delimited file).
Download more detailed data (as a comma delimited file).
Start a new query.

STATIONARY SOURCES TOG ROG CO NOX SOX PM PM10 PM2.5

FUEL COMBUSTION

ELECTRIC UTILITIES 0.00 0.00 0.01 0.05 0.00 0.00 0.00 0.00

MANUFACTURING AND INDUSTRIAL 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.00

SERVICE AND COMMERCIAL 0.01 0.00 0.02 0.09 0.00 0.01 0.01 0.01

OTHER (FUEL COMBUSTION) 0.00 0.00 0.01 0.02 - 0.00 0.00 0.00

* TOTAL FUEL COMBUSTION 0.01 0.01 0.04 0.20 0.00 0.01 0.01 0.01

CLEANING AND SURFACE COATINGS

LAUNDERING 0.00 0.00 - - - - - -

DEGREASING 0.12 0.09 - - - - - -

COATINGS AND RELATED PROCESS SOLVENTS 0.10 0.09 - - - - - -

ADHESIVES AND SEALANTS 0.06 0.05 - - - - - -

* TOTAL CLEANING AND SURFACE COATINGS 0.27 0.24 - - - - - -

PETROLEUM PRODUCTION AND MARKETING

PETROLEUM MARKETING 0.23 0.04 - - - - - -

* TOTAL PETROLEUM PRODUCTION AND MARKETING 0.23 0.04 - - - - - -

INDUSTRIAL PROCESSES

MINERAL PROCESSES - - 0.01 0.00 0.00 0.01 0.00 0.00

* TOTAL INDUSTRIAL PROCESSES - - 0.01 0.00 0.00 0.01 0.00 0.00

** TOTAL STATIONARY SOURCES 0.52 0.29 0.05 0.21 0.00 0.02 0.02 0.02

AREAWIDE SOURCES TOG ROG CO NOX SOX PM PM10 PM2.5

SOLVENT EVAPORATION

CONSUMER PRODUCTS 0.42 0.36 - - - - - -

ARCHITECTURAL COATINGS AND RELATED PROCESS SOLVENTS 0.19 0.18 - - - - - -

PESTICIDES/FERTILIZERS 0.02 0.02 - - - - - -

ASPHALT PAVING / ROOFING 0.35 0.35 - - - - - -

* TOTAL SOLVENT EVAPORATION 0.97 0.91 - - - - - -

MISCELLANEOUS PROCESSES

RESIDENTIAL FUEL COMBUSTION 2.82 1.24 11.82 0.33 0.05 1.95 1.82 1.75

FARMING OPERATIONS 0.91 0.07 - - - 0.12 0.06 0.01

CONSTRUCTION AND DEMOLITION - - - - - 0.89 0.43 0.04

PAVED ROAD DUST - - - - - 2.43 1.11 0.17

UNPAVED ROAD DUST - - - - - 2.40 1.42 0.14

FUGITIVE WINDBLOWN DUST - - - - - 0.04 0.02 0.00

FIRES 0.00 0.00 0.01 - - 0.00 0.00 0.00

MANAGED BURNING AND DISPOSAL 0.50 0.23 2.75 0.07 0.01 0.32 0.32 0.30

COOKING 0.01 0.01 - - - 0.04 0.03 0.02

* TOTAL MISCELLANEOUS PROCESSES 4.25 1.55 14.58 0.40 0.06 8.19 5.21 2.43

** TOTAL AREAWIDE SOURCES 5.22 2.45 14.58 0.40 0.06 8.19 5.21 2.43

MOBILE SOURCES TOG ROG CO NOX SOX PM PM10 PM2.5

ON-ROAD MOTOR VEHICLES

LIGHT DUTY PASSENGER (LDA) 0.33 0.31 2.83 0.18 0.00 0.01 0.01 0.01

ALMANAC EMISSION PROJECTION DATA (PUBLISHED IN 2009)

Almanac Emission Projection Data http://www.arb.ca.gov/app/emsinv/emssumcat_query.php?F_YR=2008&...
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LIGHT DUTY TRUCKS - 1 (LDT1) 0.45 0.42 4.65 0.31 0.00 0.02 0.02 0.01

LIGHT DUTY TRUCKS - 2 (LDT2) 0.30 0.27 2.93 0.33 0.00 0.02 0.02 0.01

MEDIUM DUTY TRUCKS (MDV) 0.15 0.14 1.61 0.18 0.00 0.01 0.01 0.01

LIGHT HEAVY DUTY GAS TRUCKS - 1 (LHDV1) 0.04 0.04 0.36 0.04 0.00 0.00 0.00 0.00

LIGHT HEAVY DUTY GAS TRUCKS - 2 (LHDV2) 0.04 0.04 0.33 0.02 - 0.00 0.00 0.00

MEDIUM HEAVY DUTY GAS TRUCKS (MHDV) 0.04 0.03 0.35 0.03 - - - -

HEAVY HEAVY DUTY GAS TRUCKS (HHDV) 0.04 0.03 0.54 0.05 - 0.00 0.00 -

LIGHT HEAVY DUTY DIESEL TRUCKS - 1 (LHDV1) 0.00 0.00 0.01 0.07 - 0.00 0.00 0.00

LIGHT HEAVY DUTY DIESEL TRUCKS - 2 (LHDV2) 0.00 0.00 0.01 0.04 - 0.00 0.00 0.00

MEDIUM HEAVY DUTY DIESEL TRUCKS (MHDV) 0.01 0.00 0.04 0.18 0.00 0.01 0.01 0.01

HEAVY HEAVY DUTY DIESEL TRUCKS (HHDV) 0.04 0.04 0.15 0.54 0.00 0.02 0.02 0.02

MOTORCYCLES (MCY) 0.08 0.07 0.46 0.02 - 0.00 0.00 0.00

HEAVY DUTY DIESEL URBAN BUSES (UB) 0.00 0.00 0.00 0.03 - 0.00 0.00 0.00

HEAVY DUTY GAS URBAN BUSES (UB) 0.00 0.00 0.02 0.00 - - - -

SCHOOL BUSES (SB) 0.00 0.00 0.02 0.02 - 0.00 0.00 0.00

OTHER BUSES (OB) 0.01 0.01 0.12 0.04 - 0.00 0.00 0.00

MOTOR HOMES (MH) 0.01 0.01 0.35 0.02 - 0.00 0.00 0.00

* TOTAL ON-ROAD MOTOR VEHICLES 1.54 1.42 14.79 2.11 0.01 0.09 0.09 0.07

OTHER MOBILE SOURCES

AIRCRAFT 0.30 0.27 2.72 0.20 0.03 0.09 0.09 0.09

COMMERCIAL HARBOR CRAFT 0.05 0.04 0.18 0.56 0.00 0.02 0.02 0.02

RECREATIONAL BOATS 0.89 0.84 6.50 0.32 0.00 0.05 0.05 0.03

OFF-ROAD RECREATIONAL VEHICLES 0.61 0.57 1.64 0.02 0.00 0.01 0.01 0.01

OFF-ROAD EQUIPMENT 0.52 0.46 3.45 1.36 0.00 0.09 0.08 0.08

FARM EQUIPMENT - - - - - - - -

FUEL STORAGE AND HANDLING 0.04 0.04 - - - - - -

* TOTAL OTHER MOBILE SOURCES 2.40 2.21 14.49 2.46 0.04 0.26 0.25 0.22

** TOTAL MOBILE SOURCES 3.94 3.64 29.28 4.57 0.05 0.35 0.34 0.29

GRAND TOTAL FOR LAKE TAHOE AIR BASIN 9.67 6.38 43.91 5.18 0.11 8.56 5.57 2.74

See NATURAL Sources
Start a new query.

 

The Board is one of five boards, departments, and offices under
the umbrella of the California Environmental Protection Agency.

Cal/EPA | ARB |DPR | DTSC | OEHHA | SWRCB

Almanac Emission Projection Data http://www.arb.ca.gov/app/emsinv/emssumcat_query.php?F_YR=2008&...
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1 Executive Summary 
The California Health and Safety Code in section 39606, requires the Air 
Resources Board to adopt ambient air quality standards at levels that adequately 
protect the health of the public, including infants and children, with an adequate 
margin of safety. Ambient air quality standards are the legal definition of clean 
air. In December 2000, as a requirement of the Children’s Environmental Health 
Protection Act (Senate Bill 25, Escutia, Stats. 1999, Health and Safety Code 
39606 (d)(1)), the Air Resources Board (ARB or Board), approved a report, 
“Adequacy of California Ambient Air Quality Standards” (ARB and OEHHA, 2000) 
that contained a brief review of all of the existing health-based California ambient 
air quality standards.  
Following this review, the standard for ozone, currently set at 0.09 parts per 
million (ppm) for one hour, was prioritized to undergo full review after review of 
the standards for particulate matter and sulfates. Staff from ARB and the Office 
of Environmental Health Hazard Assessment (OEHHA) have reviewed the 
scientific literature on public exposure, atmospheric chemistry, health effects of 
exposure to ozone, and welfare effects. This Staff Report or Initial Statement of 
Reasons (Staff Report) presents the findings of the review and the staff 
recommendations to revise the ozone standard in order to adequately protect 
public health. The proposed amendments to the ambient air quality standard for 
ozone are based on the health effects review contained in Volume III of this 
Report and the recommendation of OEHHA, as required by Health and Safety 
Code section 39606(a)(2). 

1.1  Summary of the Staff Report/Initial Statement of Reasons 
1.1.1 Health Effects of Ozone 
Controlled human exposure studies demonstrate that Scientific studies show that 
exposure to ozone exposure can result in reduced lung function, increased 
respiratory symptoms, increased airway hyperreactivity, and increased airway 
inflammation. Epidemiologic studies indicate that exposure to ozone is also 
associated with premature death, hospitalization for cardiopulmonary causes, 
emergency room visits for asthma, and restrictions in activity.  
In controlled human exposure studies (see Chapter 9), exercising individuals 
exposed for 1 hour (hr) to an ozone concentration as low as 0.12 parts per million 
(ppm) or for 6.6 hours to a concentration as low as 0.08 ppm experienced lung 
function decrements and symptoms of respiratory irritation such as cough, 
wheeze, and pain upon deep inhalation. The lowest ozone concentrations at 
which airway hyperreactivity (an increase in the tendency of the airways to 
constrict in reaction to exposure to irritants) has been reported are 0.18 ppm 
ozone following 2-hour exposure in exercising subjects, 0.40 ppm following 2-
hour exposure in resting subjects, and 0.08 ppm ozone in subjects exercising for 
6.6 hr. Airway inflammation has been reported following 2-hour exposures to 
0.20 ppm ozone and following 6.6-hour exposure to 0.08 ppm ozone.  
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Additional support for the exposure/response relationship for ozone health effects 
is derived from animal toxicological studies, which have shown that chronic 
ozone exposure can induce morphological (tissue) changes throughout the 
respiratory tract, particularly at the junction of the conducting airways and the gas 
exchange zone in the deep lung. In addition, the magnitude of ozone-induced 
effects is related to the inhaled dose (ozone concentration times breathing rate 
times  exposure duration). Of these three factors ozone concentration is the most 
significant in predicting the magnitude of observed effects, followed by ventilation 
rate. Exposure duration has the least influence of the three factors. 
Epidemiological studies (see Chapter 10) have shown positive associations 
between ozone levels and several health effects, including decreased lung 
function, respiratory symptoms, hospitalizations for cardiopulmonary causes, 
emergency room visits for asthma, and premature death. Children may be more 
affected by ozone than the general population due to effects on the developing 
lung and to relatively higher exposure than adults. There is little information 
available on the effects of ozone exposure on infants. Also, asthmatics may 
represent a sensitive sub-population for ozone. Since most California residents 
are exposed to levels at or above the current State ozone standard during some 
parts of the year, the statewide potential for significant health impacts associated 
with ozone exposure is large and wide-ranging. 
1.1.2 Summary of Non-health Issues 
The Staff Report contains reviews and discussions of non-health topics to 
provide a context for the health review and the staff recommendations for the 
State ozone standard. Almost all of the ozone in California’s atmosphere results 
from reactions between substances emitted from sources including motor 
vehicles and other mobile sources, power plants, industrial plants, and consumer 
products. These reactions involve volatile organic compounds (VOC) and oxides 
of nitrogen (NOX) in the presence of sunlight (Chapter 3). Ozone is a regional 
pollutant, as the reactions forming it take place over time, and downwind from the 
sources of the emissions. As a photochemical pollutant, ozone is formed only 
during daylight hours under appropriate conditions, but is destroyed throughout 
the day and night. Thus, ozone concentrations vary depending upon both the 
time of day and the location. Even in pristine areas there is some ambient ozone 
that forms from natural emissions that are not controllable (Chapter 4). This is 
termed “background” ozone. The average “background” ozone concentrations 
near sea level are in the range of 0.015 to 0.035 ppm, with a maximum of about 
0.04 ppm. 
The Staff Report includes an overview of statewide ozone precursor emissions 
that are involved in the formation of ozone (Chapter 5).  The Staff Report also 
includes a discussion of the current ultraviolet photometry monitoring method, 
and a listing of approved samplers (Chapter 6). Although there are two 
measurement methods for ozone approved for use in the U.S. by the U.S. 
Environmental Protection Agency (USEPA), the method based on ultraviolet 
photometry is almost universally used in practice and is approved for use in 
California for state air quality standards.  
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The Staff Report includes a summary of current air quality in California, as well 
as long-term trends in statewide ozone concentrations (Chapter 7). Ozone is 
monitored continuously at approximately 175 sites in California. The highest 
number of exceedance days for both the State and federal 1-hour standards 
occurred in the San Joaquin Valley Air Basin and the South Coast Air Basin. 
Both areas had more than 115 State standard exceedance days and 31 or more 
federal standard exceedance days during each of the three years from 2001 
through 2003. The Sacramento Metro Area, Mojave Desert Air Basin, and Salton 
Sea Air Basin all averaged more than 50 State standard exceedance days and 
averaged 6 or more federal standard exceedance days during 2001 through 
2003. The remaining five areas (Mountain Counties Air Basin, San Diego Air 
Basin, San Francisco Bay Area Air Basin, South Central Coast Air Basin, and the 
Upper Sacramento Valley) averaged from 12 to 45 State standard exceedance 
days. The Upper Sacramento Valley area had no exceedances of the federal 
standard while the Mountain Counties Air Basin, San Diego Air Basin, 
San Francisco Bay Area Air Basin, and South Central Coast Air Basin each 
averaged 1 to 2 federal standard exceedance days for the three-year period. 
The range of the measured maximum 1-hour concentrations tends to follow a 
similar pattern. The South Coast Air Basin showed the highest values, with 
measured concentrations of 0.169 ppm or higher during 2001 through 2003. The 
next highest 1-hour ozone concentrations occurred in the Salton Sea Air Basin 
and San Joaquin Valley Air Basin, which had concentrations of 0.149 ppm or 
higher during all three years. During 2001 through 2003, neither the State nor 
federal 1-hour standard was exceeded in the Lake County Air Basin, North Coast 
Air Basin, or Northeast Plateau Air Basin. Data for four additional areas, Great 
Basin Valleys Air Basin, Lake Tahoe Air Basin, North Central Coast Air Basin, 
and the Upper Sacramento Valley show exceedances of the State standard, but 
not the federal 1-hour standard (as described earlier, representative data for the 
Northeast Plateau Air Basin and Great Basin Valleys Air Basin are available for 
2002 and 2003 only). Both the State and federal 1-hour standards were 
exceeded during at least two of the three years in all other areas.  
Californians’ indoor and personal exposures to ozone are largely determined by 
the outdoor ozone concentrations in their community. Nonetheless, some 
Californians experience a substantial exposure to ozone indoors, due to the 
increasing use of certain types of appliances and equipment that emit ozone. 
Children and those who are employed in outdoor occupations or exercise heavily 
outdoors, experience substantially greater exposures to ozone than the rest of 
the population, because they spend time outdoors during peak ozone periods. 
A review of welfare effects, including effects of ozone on forest trees, agricultural 
crops, and materials is also discussed in this report (Chapter 8). Elevated 
concentrations of ozone can cause adverse effects on agricultural crops, forest 
trees and materials at current ambient levels, and the proposed health-based 
ozone standards should also provide protection to crops, forests and materials.  
In broad terms, impacts to crops are generally more severe than for forest trees 
owing to their inherently more vigorous rates of growth. Discussed in the 
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subsection on crops and the methods used to expose plants to ozone. This is 
followed by an examination of the physiological basis of ozone damage to plants, 
with special emphasis on carbon metabolism and the resulting impacts on crop 
growth and yield. Data collected since the 1950s on mixed conifer forests in the 
San Bernardino Mountains and the Sierra Nevada indicate that increasing 
numbers of ponderosa and Jeffrey pines exhibit ozone-specific needle damage 
due to the pollutant’s cumulative effects. Also discussed are the impacts of ozone 
on materials, including building materials, rubber, paint, and fabrics. Although the 
proposed ozone standards are based on human health effects, progress toward 
attaining the proposed standards will provide welfare benefits.  

1.2 Staff Recommendations for the Ozone Standard 
California ambient air quality standards are defined in the Health and Safety 
Code section 39014, and 17 Cal. Code Regs. section 70101, and comprise four 
elements: (1) a definition of the air pollutant, (2) an averaging time, (3) a pollutant 
concentration, and (4) a monitoring method to determine attainment of the 
standard. The current California ambient air quality standard for ozone is 0.09 
ppm averaged over one hour and was set by the Board in 1988. The data 
indicate that the current standard alone is not sufficiently protective of human 
health. Based on the review of the scientific literature and recommendations by 
OEHHA, the staff recommends that the following revisions be made to the 
California ambient air quality standard for ozone: 

1. Ozone will continue to be the pollutant addressed by the standard. 
2. Ozone 1-hour-average Standard – retain the current 1-hour-average 

standard for ozone at 0.09 ppm, not to be exceeded. 
3. Ozone 8-hour-average Standard – establish a new 8-hour-average standard 

for ozone at 0.070 ppm, not to be exceeded. 
4. Ozone Monitoring Method: retain the current monitoring method for ozone 

which uses the ultraviolet (UV) photometry method for determining 
compliance with the State ambient air quality standard for ozone. 
Incorporate by reference (17 Cal. Code Regs. section 70101) all federally 
approved UV methods (i.e., samplers) for ozone as "California Approved 
Samplers". This will result in no change in air monitoring equipment 
practices, but will align state monitoring requirements with federal 
requirements. 

These recommendations are based on the following findings: 
a. Reduced lung function and increased respiratory or ventilatory symptoms 

following 1-hour exposure to 0.12 ppm ozone with moderate to heavy 
exercise. 

b. Increased airway hyperreactivity following 2-hour exposure to 0.18 ppm in 
exercising subjects. 

c. Airway inflammation following 2-hour exposure to 0.20 ppm ozone in 
exercising subjects 
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d. Reduced lung function, increased respiratory and ventilatory symptoms, 
increased airway hyperreactivity, and increased airway inflammation 
following 6.6 to 8-hour exposure to 0.08 ppm ozone. 

e. Evidence from epidemiological studies of several health endpoints at 
current ambient concentrations of ozone including premature death, 
hospitalization, respiratory symptoms, and restrictions in activity and lung 
function. 

f. Evidence from epidemiological studies of emergency room visits for 
asthma suggesting a possible threshold concentration between 0.075 and 
0.11 ppm from analyses based on a 1-hour averaging time, and a possible 
threshold concentration between 0.070 and 0.10 ppm from analyses 
based on an 8-hour averaging time. 

g. There is no evidence that children and infants respond to lower ozone 
concentrations than adults. Their risk is primarily related to their greater 
ventilation rate and greater exposure duration. 

h. The dose-rate of ozone inhalation influences the magnitude of observed 
effects. 

The staff recommendations for revision of the California ambient air quality 
standard for ozone are primarily based on controlled human exposure studies.  
Epidemiologic data contributed to development of the margin of safety. 

1.3 Other Recommendations 
In light of the adverse health effects observed at current ambient concentrations 
and the lack of a demonstrated effect threshold for the population as a whole, 
staff makes the following comments: 

1. Fund additional research investigating the responses of human subjects to 
multi-hour exposures to ozone concentrations between 0.04 and 0.08 
ppm. 

2. The standards should be revisited within five years, in order to re-evaluate 
the evidence regarding the health effects associated with ozone exposure. 

3. In any air basin in California that currently attains the ambient air quality 
standards for ozone, air quality should not be degraded from present 
levels. 

1.4 Estimated Health Benefits Impacts of Ozone Exposure 
Staff estimates that attainment of the proposed ozone standards throughout 
California would avoid a significant number of adverse health effects each year, 
specifically: 
Exposure to ozone at current ambient levels has substantial health impacts, 
including, but not limited to, death, hospitalization, emergency room visits, and 
symptoms of respiratory irritation.  Staff estimates that the annual health impact 
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of exposure to ozone at current levels, compared to attainment of the proposed 
State 8-hour and 1-hour ozone standards throughout California includes: 

• 630 (310 – 950 probable range) 580 (290 – 870, probable range)  premature 
deaths for all ages. 

• 4,200 (2,400 - 5,800, 95% confidence interval (CI)) 3,800 (2,200 – 5,400, 95% 
confidence interval (CI))  hospitalizations due to respiratory diseases for all 
ages. 

• 660 (400 – 920, 95% CI ) 600 (360 – 850, 95% CI) emergency room visits for 
asthma for children under 18 years of age. 

• 4.7 million (1,200,000 – 8,600,000, 95% CI) 3.3 million (430,000 – 6,100,000, 
95% CI) school absences for children 5 to 17 years of age. 

• 3.1 million (1.3 million – 5.0 million, 95% CI) 2.8 million (1.2 million – 4.6 
million, 95% CI) minor restricted activity days for adults above 18 years of age. 

These health impact estimates are based on the results of epidemiologic studies 
on the health effects of ozone exposure and an exposure reduction methodology 
modified from analyses conducted by the U.S. EPA and other investigators (see 
Appendix B). The health impacts estimates were made for only a small number 
of the known health effects of ozone exposure and, consequently, underestimate 
the total public health impact. The health impacts assessment was not used to 
select the appropriate levels of the proposed ozone standards.  
For comparison purposes, we also estimated the health impacts o current ozone 
levels compared to attainment of the federal 8-hour ozone standard of 0.08 ppm, 
and the health impacts of current ozone levels compared to attainment of the 
State 1-hour ozone standard alone.  Specifically, we estimate that 360 (180 – 
550, probable range) premature deaths annually are related to current ozone 
levels, compared to statewide attainment of the federal 8-hour standard, and 
about 540 (270 – 810, probable range) premature deaths annually are related to 
current ozone levels, compared to statewide attainment of the State 1-hour 
standard.  Results for other health endpoints are in Appendix B. 
The differences between the results are the “incremental” impacts of not attaining 
the State 1-hour and 8-hour standards, compared to the federal 8-hour ozone 
standard.  However, it is more reasonable to consider attainment of the two State 
standards together, compared to current ozone levels, since it is unlikely that 
control strategies will be geared to fist attain one standard and then the other.  
Nonetheless, the current impact of not attaining the federal 8-hour standard is 
about 360 premature deaths annually, with an additional 270 deaths associated 
with not attaining the proposed State 8-hour standard, making the total estimated 
impact of not attaining both standards 630 deaths.  Similarly, the current impact 
of not attaining the State 1-hour standard is about 540 premature deaths 
annually, with an additional 90 deaths associated with not attaining the proposed 
8-hour standard, making the total estimated impact of not attaining both the State 
1-hour and 8-hour ozone standards 630 premature deaths.  More detailed 
discussion of this analysis is available in Appendix B. 
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As discussed in Appendix B, there are a several important assumptions and 
uncertainties in this analysis. Some have to do with study design, statistical 
methods, and choice of epidemiological studies used to develop the 
concentration-response (CR) functions used in the analysis. Few studies have 
investigated the shape of the CR function, or whether there is a population 
response threshold for health endpoints other than emergency room visits for 
asthma. Further uncertainty is added by assumptions in the statewide exposure 
assessment. It should also be noted that since several health effects related to 
acute exposure, and effects of chronic ozone exposure, are not included in the 
estimates, the health benefits associated with lowering ozone exposure are likely 
underestimated.  

1.5 Public and Peer Review of the Staff Recommendations 
The draft version of this Staff Report was released to the public on June 21, 2004 
and presented for review and comment at public workshops during 2004 on July 
14 in Sacramento, July 15 in El Monte, July 16 in Fresno, and August 25 in 
Sacramento. 
The draft Staff Report was peer reviewed by the Air Quality Advisory Committee 
(AQAC). AQAC is a scientific peer review committee, appointed by the University 
of California, to independently evaluate the scientific basis of staff findings and 
recommendations in the draft Staff Report for revising the California ambient air 
quality standard for ozone. The AQAC held a public meeting to discuss its review 
of the draft Staff Report, comments submitted by the public, and staff responses 
to those comments. AQAC concluded that the report was well written and 
researched, and that the proposed revision to the State ozone standard was 
adequately supported. AQAC findings, public comments, and staff responses can 
be found in Appendices C-E. Following the meeting of the Air Quality Advisory 
Committee (AQAC), staff revised the draft Staff Report based on comments 
received from AQAC and the public. 

1.6 Environmental and Economic Impacts 
The proposed ambient air quality standards will in and of themselves have no 
environmental or economic impacts. Standards simply define clean air. Once 
adopted, local air pollution control or air quality management districts are 
responsible for the adoption of rules and regulations to control emissions from 
stationary sources to assure their achievement and maintenance. The ARB is 
responsible for adoption of emission standards for mobile sources and consumer 
products. A number of different implementation measures are possible, and each 
could have its own environmental or economic impact. These impacts must be 
evaluated when the control measure is proposed. Any environmental or 
economic impacts associated with the imposition of future measures will be 
considered if and when specific measures are proposed. 

1.7 Environmental Justice Considerations 
State law defines environmental justice as the fair treatment of people of all 
races, cultures, and incomes with respect to the development, adoption, 
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implementation, and enforcement of environmental laws, regulations, and 
policies. The available literature suggests there appears to be no special 
vulnerability related to race, ethnicity or income level, although there may be 
higher exposure. Ambient air quality standards define clean air; therefore, all of 
California’s communities will benefit from the proposed health-based standards. 

1.8 Comment Period and Board Hearing 
Release of this Staff Report opens the official 45-day public comment period 
required by the Administrative Procedure Act prior to the public meeting of the Air 
Resources Board to consider the staff’s recommendations. Please direct all 
comments to either the following postal or electronic mail address: 
Clerk of the Board 
Air Resources Board 
1001 “I” Street, 23rd Floor 
Sacramento, California 95814 
ozone05@listserve.arb.ca.gov   
 
To be considered by the Board, written submissions not physically submitted at 
the hearing must be received at the ARB no later than 12:00 noon, April 27, 
2005. Public workshops will be scheduled for April 2005 to present the final staff 
recommendations and receive public input on the Staff Report. Information on 
these workshops, as well as summaries of the presentations from past 
workshops and meetings are available by calling 1-916-445-0753 or at the 
following ARB website:  
http://www.arb.ca.gov/research/aaqs/ozone-rs/ozone-rs.htm. 
An oral report summarizing the staff recommendations for revising the ozone 
standard will be presented to the Board at a public hearing scheduled for April 
28, 2005. 
The staff recommends that the Board adopt the proposed amendments to the 
ambient air quality standards for ozone as stated above. The proposed amendments 
and their basis are described in detail in this Staff Report, which contains the 
findings of ARB and OEHHA staff’s full review of the public health, scientific 
literature, and exposure pattern data for ozone in California. Due to the extensive 
nature of the literature review and the hundreds of studies reviewed, the Staff 
Report is divided into four volumes. Volume I contains the Executive Summary, 
Overview and Staff Recommendations, and Appendix A, the proposed 
amendments to the California Code of Regulations (amended regulatory text). 
Volumes II through IV present more detailed discussions of the material that is 
summarized in Volume I. Volume II includes background material on non-health 
topics, including chemistry of ozone formation and deposition, ozone precursor 
sources and emissions, ozone exposure and background levels, measurement 
methods, and welfare effects of ozone exposure. Volume III contains a summary 
of ozone health effects and an in-depth discussion of the basis for the staff 
recommendation. Volume IV includes several appendices, including an analysis 
of the estimated health benefits associated with attainment of the proposed 
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standards, summaries of Air Quality Advisory Committee and public comments 
and staff responses, and supplemental animal toxicologic data. 

1.9 References 
Air Resources Board and Office of Environmental Health Hazard Assessment 

(2000). Adequacy of California Ambient Air Quality Standards: Children's 
Environmental Health Protection Act. Staff Report. Sacramento, CA. Available 
at http://www.arb.ca.gov/ch/programs/sb25/airstandards.htm. 
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2 Overview and Staff Recommendations 
Ozone (O3) can damage human cells upon contact, and has been implicated in a variety 
of adverse health effects. Scientific studies show that exposure to ozone can result in 
reduced lung function, increased respiratory symptoms, increased airway 
hyperreactivity, and airway inflammation. Exposure to ozone is also associated with 
premature death, hospitalization for cardiopulmonary causes, emergency room visits for 
asthma, and restrictions in activity. Ozone forms in the atmosphere as the result of 
reactions involving sunlight and two classes of directly emitted precursors. One class of 
precursors includes nitric oxide (NO) and nitrogen dioxide (NO2), collectively referred to 
as nitrogen oxides or NOX. The other class of precursors includes volatile organic 
compounds (VOCs, also called reactive organic gases or ROG), such as hydrocarbons. 
Ozone forms in greater quantities on hot, sunny, calm days. In metropolitan areas of 
California and areas downwind, ozone concentrations frequently exceed existing health-
protective standards in the summertime. The current California ambient air quality 
standard for ozone is  0.09 ppm for one hour. 
The sources of ozone precursor emissions within California have been grouped into 
three major categories: point sources, which are distinct facilities such as power plants 
and factories; mobile sources, which includes cars, trucks, and off-road mobile 
equipment; and area-wide sources, which include agricultural and construction 
activities, and consumer products. VOCs are emitted from vehicles, factories, fossil 
fuels combustion, evaporation of paints, and many other sources. NOX is emitted from 
high-temperature combustion processes, such as at power plants or in motor vehicle 
exhaust . 
The concentrations of ozone measured in the air vary both regionally and seasonally 
throughout California. For example, the Los Angeles area and the San Joaquin Valley 
experience highest ozone levels in the state. Ozone concentrations are typically higher 
during the summer months than the winter months. 
To help understand which sources contribute to high ozone levels, the ARB has 
developed and maintains detailed facility and source specific estimates of the overall 
estimated ozone precursor emissions. Only the precursor gases are estimated. As a 
complement to emission inventory and routinely collected air quality monitoring data, 
the ARB conducts atmospheric modeling, using these precursor emission inventories 
and other appropriate information, to estimate ozone levels 

2.1 Setting California Ambient Air Quality Standards 
Ambient air quality standards (AAQS) represent the legal definition of clean air. They 
specify concentrations and durations of exposure to air pollutants that reflect the 
relationships between the intensities and composition of air pollution and undesirable 
effects (Health and Safety Code section 39014). The objective of an AAQS is to provide 
a basis for preventing or abating adverse health or welfare effects of air pollution (17 
Cal. Code Regs. section 70101). 
Health and Safety Code section 39606(a)(2) authorizes the Air Resources Board 
(Board) to adopt standards for ambient air quality "in consideration of public health, 
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safety, and welfare, including, but not limited to, health, illness, irritation to the senses, 
aesthetic value, interference with visibility, and effects on the economy." Standards 
represent the highest pollutant concentration for a given averaging time that is 
estimated to be without adverse effects for most people. Standards are set to ensure 
that sensitive population sub-groups are protected from exposure to levels of pollutants 
that may cause adverse health effects. A margin of safety is added to account for 
possible deficiencies in the data and measuring methodology. Health-based standards 
are based on the recommendation of the Office of Environmental Health Hazard Health 
Assessment (OEHHA).  
Recent legislation requires that infants and children be given special consideration 
when ambient air quality standards are adopted. As part of its recommendation to the 
ARB, the statute requires OEHHA to use current principles, practices, and methods 
used by public health professionals to assess the following considerations for infants 
and children: 
1. Exposure patterns among infants and children that are likely to result in 

disproportionately high exposure to ambient air pollutants in comparison to the 
general population. 

2. Special susceptibility of infants and children to ambient air pollutants in comparison 
to the general population. 

3. The effects on infants and children of exposure to ambient air pollutants and other 
substances that have a common mechanism of toxicity. 

4. The interaction of multiple air pollutants on infants and children, including the 
interaction between criteria air pollutants and toxic air contaminants. 

The law also requires that the scientific basis or the scientific portion of the method used 
to assess these considerations be peer reviewed (Health and Safety Code section 
39606(c)). The draft Staff recommendations and their bases, including OEHHA’s 
assessment and recommendation, is peer reviewed by the Air Quality Advisory 
Committee (AQAC). AQAC is an external peer review committee established in 
accordance with section 57004 of the Health and Safety Code and appointed by the 
President of the University of California a University of California. The AQAC meets to 
independently evaluate the scientific basis of draft recommendations for revising the 
California ambient air quality standards. 
Ambient air quality standards should not be interpreted as permitting, encouraging, or 
condoning degradation of present air quality that is superior to that stipulated in the 
standards. Rather, they represent the minimum acceptable air quality. An AAQS 
adopted by the Board is implemented, achieved, and maintained by numerous rules and 
regulations that limit pollution from specific sources of ozone precursors. These rules 
and regulations are primarily, though not exclusively, emission limitations established by 
the regional and local air pollution control and air quality management districts for 
stationary sources, and by the Board for vehicular sources and consumer products (see 
generally, Health and Safety Code sections 39002, 40000, and 40001). 
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2.2 Current California Ambient Air Quality Standard for Ozone 
The current California ambient air quality standard for ozone, established in 1988, is 
0.09 ppm (180 µg/m3) for a one-hour average. This value is not to be exceeded. This 
standard was established based on the following most relevant effects, which are listed 
in the table of standards (17 Cal. Code Regs. section 70200): 
a. Short-term exposures: 

(1) Pulmonary function decrements and localized lung edema in humans and 
animals. 

(2) Risk to public health implied by alterations in pulmonary morphology and host 
defence in animals. 

b. Long-term exposures: Risk to public health implied by altered pulmonary morphology 
in animals after long-term exposures and pulmonary function decrements in chronically 
exposed humans. 
c. Welfare effects: 

(1) Yield loss in important crops and predicted economic loss to growers and 
consumers. 

(2) Injury and damage to native plants and potential changes in species diversity and 
number. 

(3) Damage to rubber and elastomers and to paints, fabric, dyes, pigments, and 
plastics. 

The US EPA has set national ambient air quality standards, as noted in the table below. 
The federal one-hour standard will be phased out beginning in June 2005. The Federal 
Clean Air Act gives California authority to set its own ambient air quality standards in 
consideration of statewide concerns. California has the largest number of exceedances 
of the Federal 8-hour ozone standard in the United States, supporting California’s need 
to address a significant statewide public health issue. 

Current Ambient Air Quality Standards for Ozone 
Averaging Time California Standard Federal Standard 

1 Hour 0.09 ppm (180 µg/m3) 0.12 ppm (235 µg/m3) 

8 Hour — 0.08 ppm (157 µg/m3) 

 

2.3 History of Ozone/Oxidant Standards 
The first state oxidant standard was set in December 1959 by the state Department of 
Public Health (DPH), which had the responsibility for setting air pollution standards 
before the creation of the ARB. This standard was set at 0.15 ppm, averaged for one 
hour. The standard was for oxidant, rather than ozone, because the monitoring method 
available at that time, the potassium iodide (KI) method, measured all ambient oxidant 
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gases, including ozone and other oxidants such as peroxyacetyl nitrate (PAN) nitrogen 
dioxide, photochemical aerosols, and other unknown oxidants. 
In 1969, the newly-created ARB reviewed the oxidant standard set by DPH and revised 
the standard to a concentration of 0.10 ppm, averaged over one hour, not to be equaled 
or exceeded. The information considered by the Board in 1969 included adverse effects 
upon: (1) the health of humans and animals; (2) vegetation; (3) materials; and (4) 
visibility. Eye irritation was listed as the most relevant effect of oxidant. 
In 1974, the Board introduced ultraviolet photometry as the monitoring method for the 
standard. However, since ultraviolet photometry measures only ozone, the Board 
changed the designation of the standard from “oxidant” to “oxidant (as ozone).” 
Because only ozone was to be measured, the Board changed the most relevant effect 
from: “eye irritation” (which is caused primarily by peroxyacyl nitrates or PANs) to 
“aggravation of respiratory disease” (which is caused primarily by ozone). 
In 1988, the Board changed the designation of the standard from “oxidant (as ozone)” to 
"ozone", and revised the standard to a concentration of 0.09 ppm, averaged over one 
hour, to reflect that the listed relevant effects were related to ozone exposure, rather 
than to oxidants in general. 
For comparison, in 2000, the World Health Organization established a guideline value 
for ozone in ambient air of 120 µg/m3 (0.061 ppm) for a maximum period of 8 hours per 
day (WHO 2000).)ME. 

2.4 Review of the California Ambient Air Quality Standards 
The Children's Environmental Health Protection Act (Senate Bill 25, Escutia, Stats. 
1999, ch. 731) required the ARB, in consultation with the OEHHA, to evaluate all health-
based standards by December 31, 2000, to determine whether the standards were 
adequately protective of the health of the public, including infants and children (Health 
and Safety Code section 39606 (d)). At its December 7, 2000 meeting, the Board 
approved a report, “Adequacy of California Ambient Air Quality Standards: Children's 
Environmental Health Protection Act” (ARB, et al., 2000), prepared by ARB and OEHHA 
staffs. The Adequacy Report concluded that health effects may occur in infants and 
children and other potentially susceptible subgroups exposed to ozone at or near levels 
corresponding to the current standard. The report identified the standard for ozone as 
having the second highest priority for further detailed review and possible revision. The 
standard for PM10 (including sulfates) had the highest priority and was reviewed and 
revised in 2002, including establishment of a new standard for PM2.5.  

2.5 Findings of the Standard Review 
2.5.1 Chemistry and Physics 
Most of the ozone in California’s air results from reactions between substances emitted 
from sources including motor vehicles, power plants, industrial plants, consumer 
products, and vegetation. These reactions involve volatile organic compounds (VOCs, 
which the ARB also refers to as reactive organic gases or ROG) and oxides of nitrogen 
(NOX) in the presence of sunlight. Ozone is a regional pollutant, as the reactions 
forming it take place over time, and downwind from the precursor sources. As a 
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photochemical pollutant, ozone is formed only during daylight hours under appropriate 
conditions, but is destroyed throughout the day and night. Thus, ozone concentrations 
vary depending upon both the time of day and the location. Ozone concentrations are 
higher on hot, sunny, calm days. In metropolitan and downwind areas of California, 
ozone concentrations frequently exceed regulatory standards during the summer. 
2.5.2 Ozone Background 
Even in pristine areas there is some ambient ozone that forms from natural emissions 
that are not controllable. This is termed “background” ozone. Overall, it appears that 
“background” ozone in California is dominated by natural tropospheric and stratospheric 
processes. The effects of occasional very large biomass fires and anthropogenic 
emissions are secondary factors. The foregoing discussion indicates that average 
“natural background” ozone near sea level is in the range of 0.015 to 0.035 ppm, with a 
maximum of about 0.04 ppm. Exogenous enhancements to “natural” levels generally 
are small (about 0.005 ppm), and are unlikely to alter peak concentrations. 
At altitudes above 2 km stratospheric intrusions can push peak ambient concentrations 
to 0.045 to 0.050 ppm. The timing, spatial extent, and chemical characteristics of 
stratospheric air mass intrusions makes these events recognizable in air quality records, 
providing that the affected region has a fairly extensive monitoring network and that 
multiple air quality parameters (CO, VOC, PM, RH) are being measured as well. 
Intermittent episodes of “natural” ozone from very large biomass fires in boreal forests 
(Alaska, Canada, Siberia) can produce short-lived pulses of ozone up to 0.020 ppm that 
may arrive during the North American ozone season. Present understanding suggests 
that these are infrequent events at latitudes below about 50N. There are no data 
documenting such an event in California. Long range transport of anthropogenic ozone 
may grow as Asian energy consumption increases the continent’s NOX emissions. 
Model studies indicate that the Asian ozone increment in North America could double 
over the next few decades. Assuming the temporal pattern of transport remains 
unchanged, such an impact could increase mean ozone concentrations by 0.002 to 
0.006 ppm. The potential effect on peak transport events is unknown at this time. 
2.5.3 Ozone Precursor Emissions 
Ozone is an oxidant gas that forms photochemically in the atmosphere when nitrogen 
oxides (NOX) and reactive organic gases (ROG) are present under appropriate 
atmospheric conditions (see Chapter 5). Carbon monoxide (CO) is also an ozone 
precursor. Both ROG and NOX are emitted from mobile sources, point sources, and 
area-wide sources. ROG emissions from anthropogenic sources result primarily from 
incomplete fuel combustion, and from the evaporation of solvents and fuels, while NOX 
and CO emissions result almost entirely from combustion processes. 
2.5.4 Monitoring Method 
Two measurement methods for ozone are approved for use in the U.S. by the USEPA: 
one is based on the chemiluminescence that occurs when ozone and ethylene react, 
and the other on the attenuation of ultraviolet (UV) radiation by ozone. The method 
based on UV spectrometry is almost universally used in practice. Specifications and 
criteria for both methods exist in federal regulation. The UV photometry-based method 
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is approved for use in California for state air quality standards. Both state and federal 
requirements are applied directly by the ARB and the air districts in the ozone 
monitoring network in California. 
2.5.5 Exposure 
During 2001 through 2003, neither the State nor federal 1-hour standard was exceeded 
in the Lake County Air Basin, North Coast Air Basin, or Northeast Plateau Air Basin. 
Data for four additional areas, Great Basin Valleys Air Basin, Lake Tahoe Air Basin, 
North Central Coast Air Basin, and the Upper Sacramento Valley show exceedances of 
the State standard, but not the federal 1-hour standard (as described earlier, 
representative data for the Northeast Plateau Air Basin and Great Basin Valleys Air 
Basin are available for 2002 and 2003 only). Both the State and federal 1-hour 
standards were exceeded during at least two of the three years in all other areas. 
The highest 8-hour average values were found in the South Coast Air Basin and San 
Joaquin Valley Air Basin. Maximum 8-hour concentrations in the South Coast Air Basin 
ranged from 0.144 ppm to 0.153 ppm during 2001 through 2003, while maximum 8-hour 
concentrations in the San Joaquin Valley ranged from 0.120 ppm to 0.132 ppm during 
the same three-year period. Three other areas, the Mojave Desert Air Basin, the 
Sacramento Metro Area, and the Salton Sea Air Basin also had a maximum 8-hour 
concentration above 0.120 ppm during at least one of the three years. 
With respect to the federal 8-hour ozone standard, Lake County Air Basin and North 
Coast Air Basin showed no exceedance days during 2001 through 2003. One area, the 
Lake Tahoe Air Basin, averaged only one exceedance day for the three-year period, 
while the North Central Coast Air Basin averaged three 8-hour exceedance days. In 
contrast, the San Joaquin Valley Air Basin showed the highest average number of 
exceedance days (123), followed by the South Coast Air Basin (99). The Sacramento 
Metro Area, Mojave Desert Air Basin, Mountain Counties Air Basin, and Salton Sea Air 
Basin each averaged between 42 and 68 exceedance days during 2001 through 2003. 
The remaining four areas averaged between 7 and 25 federal 8-hour exceedance days 
during the three-year period. 
Californians’ indoor and personal exposures to ozone are largely determined by the 
outdoor ozone concentrations in their community. Nonetheless, some Californians 
experience a substantial exposure to ozone indoors, due to the increasing use of certain 
types of appliances and equipment that emit ozone. Others, such as many children and 
those who are employed in outdoor occupations, may experience substantially greater 
exposures to ozone than the rest of the population, because they spend time outdoors 
during peak ozone periods. 
2.5.6 Welfare Effects 
A review of welfare effects, including effects of ozone on forest trees, agricultural crops, 
and materials is also discussed in this report (Chapter 8). Elevated concentrations of 
ozone can cause adverse effects on agricultural crops, forest trees and materials at 
current ambient levels, and the proposed health-based ozone standards should also 
provide protection to crops, forests and materials.  In broad terms, impacts to crops are 
generally more severe than for forest trees owing to their inherently more vigorous rates 
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of growth. Discussed in the subsection on crops and the methods used to expose plants 
to ozone. This is followed by an examination of the physiological basis of ozone 
damage to plants, with special emphasis on carbon metabolism and the resulting 
impacts on crop growth and yield. Data collected since the 1950s on mixed conifer 
forests in the San Bernardino Mountains and the Sierra Nevada indicate that increasing 
numbers of ponderosa and Jeffrey pines exhibit ozone-specific needle damage due to 
the pollutant’s cumulative effects. Also discussed are the impacts of ozone on materials, 
including building materials, rubber, paint, and fabrics. Although the proposed ozone 
standards are based on human health effects, progress toward attaining the proposed 
standards will provide welfare benefits.  
2.5.7 Health Effects 
Review of the controlled human exposure, animal toxicology and epidemiologic 
literature led to the following conclusions as to the health effects of ozone exposure: 
1. The lowest ozone concentration at which reduced lung function and increased 

respiratory and ventilatory symptoms have been observed following 1-hour exposure 
is 0.12 ppm with moderate to heavy exercise. 

2. The lowest ozone concentration at which increased airway hyperreactivity following 
2-hour exposure has been reported is 0.18 ppm in exercising subjects. 

3. The lowest ozone concentration at which airway inflammation following 2-hour 
exposure has been reported is 0.20 ppm ozone in exercising subjects 

4. Reduced lung function, increased respiratory and ventilatory symptoms, increased 
airway hyperreactivity, and increased airway inflammation have been reported 
following 6.6- to 8-hour exposure to 0.08 ppm ozone. 

5. Evidence from epidemiological studies of several health endpoints including 
premature death, hospitalization, respiratory symptoms, and restrictions in activity 
and lung function. 

6. Evidence from epidemiological studies of emergency room visits for asthma 
suggests a possible threshold concentration between 0.075 and 0.11 ppm from 
analyses based on a 1-hour averaging time, and a possible threshold concentration 
between 0.070 and 0.10 ppm from analyses based on an 8-hour averaging time. 

7. There is no evidence that children and infants respond to lower ozone 
concentrations than adults. Their risk is primarily related to their greater ventilation 
rate and greater exposure duration. 

8. The dose-rate of ozone inhalation influences the magnitude of observed effects. 

2.6 Summary of Recommendations 
Following a detailed review of the scientific literature on the health and welfare effects of 
ozone, staff is proposing to revise the ambient air quality standard for ozone. The 
recommended ozone standards are based on scientific information about the health 
impacts associated with ozone exposure, recognizing the uncertainties in these data. 
The definition of California ambient air quality standards assumes a threshold below 
which effects do not occur. However, the extremely wide range of individual 
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responsiveness to ozone makes identification of a threshold on a population level 
somewhat problematic. In addition, the Children’s Environmental Health Protection Act 
[Senate Bill 25, Escutia; Stats. 1999, Ch. 731, H&SC section 39606(d)(2)] requires a 
standard that “adequately protects the health of the public, including infants and 
children, with an adequate margin of safety.” Recognizing the uncertainties in the 
database, staff makes the following recommendations. 
1. Ozone will continue to be the pollutant addressed by the standard. 
2. One-hour ambient air quality standard: staff recommends retaining the current 

1-hour ozone standard at a concentration of 0.09 ppm, not to be exceeded, based 
on several factors. First, at 0.12 ppm, in several studies 10 - 25% of the subjects 
experienced a decline of 10% of more in FEV1. In one study, these lung function 
changes were accompanied by increases in cough. At 0.24 ppm, increases were 
also observed in shortness of breath and pain on deep breath. These lung function 
and symptom outcomes have been demonstrated and replicated in several carefully 
controlled human exposure studies. The population at risk for these effects includes 
children and adults engaged in active outdoor exercise and workers engaged in 
physical labor outdoors. Thus, a margin of safety is necessary to account for 
variability in human responses. In addition, the chamber studies, by design, do not 
include potentially vulnerable populations (e.g., people with moderate to severe 
asthma, Chronic Obstructive Pulmonary Disease or COPD, and heart disease) who 
may be incorporated in the epidemiologic studies. 
Second, chamber studies indicate that bronchial responsiveness and pulmonary 
inflammation occur with 1-hour exposure to 0.18 to 0.20 ppm. Bronchial 
responsiveness can aggravate pre-existing chronic respiratory disease. The ultimate 
impact of the inflammatory response is unclear but repeated exposures to high 
ozone levels may result in restructuring of the airways, fibrosis, and possibly 
permanent respiratory injury. These latter outcomes are supported by animal 
toxicology studies, which also suggest the possibility of decreases in lung defense 
mechanisms. 
Third, epidemiological studies completed over the last 10 years indicate the potential 
for severe adverse health outcomes including premature death, hospitalizations, and 
emergency room visits. These studies include concentrations to which the public is 
currently being exposed. It is possible that some of these associations are due to 
relatively short-term exposures, for example less than two hours, since people at risk 
of experiencing these endpoints are unlikely to be engaged in multi-hour periods of 
moderate or heavy work or exercise outdoors. However, since there is high temporal 
correlation between 1-, 8-, and 24-hour average ozone concentrations, the 
averaging time of concern cannot be discerned from these studies. 
Viewing all of the evidence, staff recommends retention of the 1-hour standard of 
0.09 ppm, not to be exceeded, as being protective of public health with an adequate 
margin of safety.  

3. Eight-hour ambient air quality standard: We recommend establishing a new 8-hour 
average standard of 0.070 ppm, not to be exceeded. Our recommendation for the 8-
hour standard is based primarily on the chamber studies that have been conducted 
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over the last 15 years, supported by the important health outcomes reported in many 
of the epidemiologic studies. With exposure for 6.6 to 8-hours to an ozone 
concentration of 0.08 ppm, several studies have reported statistically significant 
group effects on lung function changes, ventilatory and respiratory symptoms, 
airway hyperresponsiveness, and airway inflammation in healthy, exercising 
individuals. A substantial fraction of subjects in these studies exhibited particularly 
marked responses in lung function and symptoms. Consequently, a concentration of 
0.08 ppm ozone for an 8-hour averaging time can not be considered adequately 
protective of public health, and does not include any margin of safety, based on the 
definitions put forth in State law. The one published multi-hour study investigating a 
concentration below 0.08 ppm showed no statistically significant group mean 
decrement in lung function or symptoms at 0.04 ppm compared to a baseline of 
clear air. In addition, all individual subjects had changes in FEV1 of less than 10%. 
One unpublished multi-hour study at 0.06 ppm (Adams 1998) reported no 
statistically significant group mean changes, relative to clean air, in either lung 
function or symptoms including pain on deep inhalation and total symptom score. 
Therefore, staff has recommended an 8-hour concentration of 0.070 ppm. Many of 
the studies, and issues and concerns associated with the epidemiological studies 
listed above concerning the 1-hour standard are also relevant to the 8-hour 
standard. As discussed above, it may be that the health effects, often correlated with 
1-hour exposures in the epidemiologic studies, are actually associated with 8-hour 
(or other) average exposures. Therefore, these epidemiologic findings were factored 
into the margin of safety for the 8-hour average. 
It should be noted that the recommended 8-hour average concentration has three 
rather than two decimal places. Staff initially considered selection of 0.07 ppm. 
However, rounding conventions applied to air quality data (see Section 7.1.4) are 
such that any measured value up to and including 0.074 ppm would round down to 
0.07 ppm. The available data suggested that selection of 0.07 ppm would not 
include an adequate margin of safety, as required by State law. The one available 
study at 0.06 ppm did not find a group mean effect. Staff is recommending that the 8 
hour average standard have three decimal places, 0.070 ppm, to ensure an 
adequate margin of safety. Section 6.3 discusses issues related to precision and 
accuracy of the monitored data. 

4. Monitoring method for ozone: Staff recommends retention of the current monitoring 
method for ozone which uses the ultraviolet (UV) absorption method for determining 
compliance with the state Ambient Air Quality Standard for ozone. Incorporate by 
reference all federally approved UV methods for ozone as California Approved 
Samplers for ozone. This will not change current air monitoring practices, but will 
align state monitoring requirements with federal requirements. 

2.6.1 Consideration of Infants and Children  
The Children’s Environmental Health Protection Act [Health and Safety Code section 
39606 (b)] requires that air pollution effects on children and infants be specifically 
considered in selection of ambient air quality standards. Children have a higher 
ventilation rate relative to body weight at rest and during activity than adults. Children 
also tend to spend more time outside and be more active than adults. Consequently, 
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virtue of their higher ventilation rates and outdoor behavior patterns, they are likely to 
inhale larger total doses of ozone than the general population. However, the chamber 
studies of exercising children suggest that they have responses generally similar to 
adults, pointing to a similar degree of responsiveness. Epidemiologic studies that have 
examined both children and adults do not show clear evidence for greater sensitivity in 
children. Studies in animals at high exposure concentrations (0.5 ppm and higher, 8 
hrs/day for several consecutive days) indicate that developing lungs of infant animals 
are adversely affected by ozone. The recommended standards are well below that level 
of exposure. Two studies have shown evidence of lower lung function in young adults 
raised in high ozone areas (Kunzli et al. 1997; Galizia and Kinney 1999). The study by 
Kunzli et al. (1997) suggested that exposure to ozone prior to age 6 was associated 
with lower attained lung function. Examination of data for the Los Angeles basin from 
the early 1980s, show summer averages of the 1-hour maximum to be above 0.10 ppm. 
This is considerably above present levels and above the recommended 1-hour 
standard. There is also evidence that children who play three or more sports are at 
higher risk of developing asthma if they also live in high ozone communities in Southern 
California. This study needs to be repeated before the effect can be attributed to ozone 
exposure with greater certainty, but the finding is of concern. The warm season daily 8-
hour maximum concentrations of ozone measured in these high ozone areas, over the 
four years of study, was 0.084 ppm. The proposed 8-hour standard of 0.070 ppm, 
therefore, should protect most children from asthma induction that may be associated 
with ozone exposure. Collectively, this body of evidence suggests that although children 
appear to be similarly responsive to a given dose of ozone as adults, they are at greater 
risk than adults of experiencing adverse responses to ozone by virtue of their higher 
level of outdoor activity, and consequently greater total exposure. 

2.7 Estimated Health Impacts Benefits 
Exposure to ozone at current ambient levels has substantial health impacts, including, 
but not limited to, death, hospitalization, emergency room visits, and symptoms of 
respiratory irritation.  Staff estimates that the annual health impact of exposure to ozone 
at current levels, compared to attainment of the proposed State 8-hour and 1-hour 
ozone standards throughout California includes : 
It is estimated that attainment of the proposed ozone standards throughout California 
would avoid a significant number of adverse health effects each year, specifically: 

• 630 (310 – 950, probable range) 580 (290 – 870, probable range) premature deaths 
for all ages. 

• 4,200 (2,400 – 5,400, 95% CI) 3,800 (2,200 – 5,400, 95% confidence interval (CI)) 
hospitalizations due to respiratory diseases for all ages. 

• 660 (400 – 920, 600 (360 – 850, 95% CI) emergency room visits for asthma for 
children under 18 years of age. 

• 4.7 million (1,200,000 – 8,600,000,3.3 million (430,000 – 6,100,000, 95% CI) school 
absences for children 5 to 17 years of age. 

• 3.1 million (1.3 million – 5.0 million, 2.8 million (1.2 million – 4.6 million, 95% CI) 
minor restricted activity days for adults above 18 years of age. 
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These health impact estimates are based on the results of epidemiologic studies on the 
health effects of ozone exposure and an exposure reduction methodology modified from 
analyses conducted by the U.S. EPA and other investigators (see Appendix B). The 
health impacts estimates were made for only a small number of the known health 
effects of ozone exposure and, consequently, underestimate the total public health 
impact. The health impacts assessment was not used to select the appropriate levels of 
the proposed ozone standards.  
For comparison purposes, we also estimated the health impacts o current ozone levels 
compared to attainment of the federal 8-hour ozone standard of 0.08 ppm, and the 
health impacts of current ozone levels compared to attainment of the State 1-hour 
ozone standard alone.  Specifically, we estimate that 360 (180 – 550, probable range) 
premature deaths annually are related to current ozone levels, compared to statewide 
attainment of the federal 8-hour standard, and about 540 (270 – 810, probable range) 
premature deaths annually are related to current ozone levels, compared to statewide 
attainment of the State 1-hour standard.  Results for other health endpoints are in 
Appendix B. 
The differences between the results are the “incremental” impacts of not attaining the 
State 1-hour and 8-hour standards, compared to the federal 8-hour ozone standard.  
However, it is more reasonable to consider attainment of the two State standards 
together, compared to current ozone levels, since it is unlikely that control strategies will 
be geared to fist attain one standard and then the other.  Nonetheless, the current 
impact of not attaining the federal 8-hour standard is about 360 premature deaths 
annually, with an additional 270 deaths associated with not attaining the proposed State 
8-hour standard, making the total estimated impact of not attaining both standards 630 
deaths.  Similarly, the current impact of not attaining the State 1-hour standard is about 
540 premature deaths annually, with an additional 90 deaths associated with not 
attaining the proposed 8-hour standard, making the total estimated impact of not 
attaining both the State 1-hour and 8-hour ozone standards 630 premature deaths.  
More detailed discussion of this analysis is available in Appendix B. 
As discussed in Appendix B, there are a several important assumptions and 
uncertainties in this analysis. Some concern the study design, statistical methods,  and 
choice of epidemiological studies used to develop the concentration-response (CR) 
functions used in the analysis. Few studies have investigated the shape of the CR 
function, or whether there is a population response threshold for health endpoints other 
than emergency room visits for asthma. Further uncertainty is added by assumptions in 
the statewide exposure assessment. It should also be noted that since several health 
effects related to acute exposure, and effects of chronic ozone exposure, are not 
included in the estimates noted above, the health benefits associated with lowering 
ozone exposure are likely underestimated.  

2.8 Public Outreach and Review 
A draft Staff Report containing staff’s preliminary findings was released to the public on 
June 21, 2004 titled, “Review of California Ambient Air Quality Standard for Ozone”. 
Public outreach for the standard review involved dissemination of information through 
various outlets to include the public in the regulatory process. In an ongoing effort to 
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include the public in the review of the ozone standard, the ARB and OEHHA integrated 
outreach into public meetings, workshop presentations, electronic “list serve” notification 
systems, and various web pages. Notification of release of the Staff Report, the 
schedule for public meetings and workshops, and invitations to submit comments on the 
Staff Report were made through the “list serve” notification system. Public workshops 
on the proposed ozone standard were held on July 14 – 16, 2004 in Sacramento, El 
Monte, and Fresno. An additional public workshop was held on August 24, 2004 in 
Sacramento. 
Individuals or parties interested in signing up for an electronic e-mail “list serve” 
notification on the PMozone standards, as well as any air quality-related issue, may 
self-enroll at the following location: www.arb.ca.gov/listserv/aaqs/aaqs.htm. Additional 
information on the standards review process is also available at the ozone standards 
review schedule website at: www.arb.ca.gov/research/aaqs/ozone-rs/ozone-rs.htm.  

2.9 Air Quality Advisory Committee Review 
The Air Quality Advisory Committee, an external scientific peer review committee that 
was appointed by the President of the University of California, met January 11 and 12, 
2005, in Berkeley, California to review the initial Staff Report and public comments, and 
to ensure that the scientific basis of the recommendations for the ozone standard are 
based upon sound scientific knowledge, methods, and practices. The AQAC held a 
public meeting, which provided time for oral public comments, and discussed their 
review of the draft Staff Report and the draft recommendations, and provided comments 
for improving the draft Staff Report. Final findings were received on February 24, 2005. 
The AQAC determined that the staff recommendations were well founded on the 
scientific literature, and voted to endorse them. The Committee made suggestions for 
minor changes to the draft Staff Report to increase clarity, requested more detailed 
discussion of several topics, and inclusion of several additional scientific papers. The 
AQAC findings isare included in this Initial Statement of Reasons as Appendix C, in 
Volume IV. 

2.10 Environmental and Economic Impacts 
The proposed ambient air quality standards are scientific in nature, and will in and of 
themselves have no environmental or economic impacts. Standards simply define clean 
air. Once adopted, local air pollution control or air quality management districts are 
responsible for the adoption of rules and regulations to control emissions from 
stationary sources to assure their achievement and maintenance. The Board is 
responsible for adoption of emission standards for mobile sources. A number of 
different implementation measures are possible, and each could have its own 
environmental and/or economic impact. These impacts must be evaluated when the 
control measure is proposed. Any environmental or economic impacts associated with 
the imposition of future measures will be considered if and when specific measures are 
proposed. 
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2.11 Environmental Justice 
State law defines environmental justice as the fair treatment of people of all races, 
cultures, and incomes with respect to the development, adoption, implementation, and 
enforcement of environmental laws, regulations, and policies (Senate Bill 115, Solis; 
Stats 1999, Ch. 690; Government Code §65040.12(c)). The Board established a 
framework for incorporating environmental justice into the ARB's programs consistent 
with the directives of State law (ARB, 2001). The policies developed apply to all 
communities in California, but recognize that environmental justice issues have been 
raised more in the context of low-income and minority communities, which sometimes 
experience higher exposures to some pollutants as a result of the cumulative impacts of 
air pollution from multiple mobile, commercial, industrial, areawide, and other sources. 
Because ambient air quality standards simply define clean air, all of California’s 
communities will benefit from the proposed health-based standards, as progress is 
made to attain the standards. Over the past twenty years, the ARB, local air districts, 
and federal air pollution control programs have made substantial progress towards 
improving the air quality in California. However, some communities continue to 
experience higher exposures than others as a result of the cumulative impacts of air 
pollution from multiple mobile and stationary sources and thus may suffer a 
disproportionate level of adverse health effects. Since the same ambient air quality 
standards apply to all regions of the State, these communities will benefit by a wider 
margin and receive a greater degree of health improvement from the revised standards 
than less affected communities, as progress is made to attain the standards. Moreover, 
just as all communities would benefit from new, stricter standards, alternatives to the 
proposed recommendations, such as not proposing an eight-hour ozone standard, 
would adversely affect many communities. 
While it is possible that residents in environmental justice communities may be 
particularly sensitive to ozone, only one study investigated whether socioeconomic 
status (SES) alters responses to ozone exposure, and those results were difficult to 
explain. Hence, the study did not allow inferences as to whether socioeconomic status 
impacts on sensitivity to ozone. Moreover, other controlled studies investigating whether 
gender, ethnicity or environmental factors contribute to the responses to ozone 
exposure could not convincingly demonstrate a link with responsiveness. Therefore, the 
database is insufficient to conclude whether differences in ozone susceptibility exist in 
environmental justice communities. These studies are discussed in more detail in 
Section 9.6.8. 
Once ambient air quality standards are adopted, the ARB and the local air districts will 
propose emission standards and other control measures designed to result in a 
reduction of ambient ozone levels. The environmental justice aspects of each proposed 
control measure will be evaluated in a public forum at this time. 
As additional relevant scientific evidence becomes available, the ozone standards will 
be reviewed again to make certain that the health of the public is protected with an 
adequate margin of safety. 
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Appendix B 
Quantifying the Health Benefits of ReducingImpacts of Ozone Exposure 

Quantifying the Health BenefitsImpacts of 
Reducing Ozone Exposure 

 
The objectives of this appendix are to quantify the adverse health effects of current 
ozone levels in California by estimating the health benefits that would accrue from a 
hypothetical control strategy that achieves the proposed ambient air quality standards 
for ozone. This health effects assessment is not being used to set the health standards 
or in any formal cost-benefit analysis. As such, the results from this appendix are 
provided for public information about the expected benefits of attaining the proposed 
standards and do not include monetary values.  
There have been several recent published efforts to estimate the health benefits 
associated with reducing population exposures to ozone (U.S. Environmental Protection 
Agency 1999; Levy et al. 2000). Numerous epidemiologic studies conducted in the 
United States and other countries point tothe adverse health effects from exposure to 
ozone. The effects from short-term exposure include, but are not limited to: hospital 
admissions for respiratory causes, emergency-room visits for asthma, minor restricted 
activity days, acute respiratory symptoms, exacerbation of asthma, and premature 
mortality (National Research Council, 2002; U.S. Environmental Protection Agency, 
2004). In addition, there is more limited evidence that long-term exposure to ozone may 
result in new cases of asthma and premature mortality.  
 
Below we describe the methods, data, results and uncertainties involved with estimating 
the healthbenefits of the proposedThe objective of this appendix is to quantify a subset 
of adverse health effects attributable to current ozone levels in California to illustrate 
some of the health impacts of continued ozone exposures. This health impacts 
assessment was not used to select the appropriate levels of health-based ambient air 
quality or to perform a cost-benefit analysis. Rather, the results from this assessment 
provide information to the public on some of the health impacts of current ozone levels. 
While this section presents the results of our analysis as the impacts of exposure to 
current levels of ozone, the results can also be viewed as the public health benefits 
expected to accrue with attainment of the proposed standards.  
Specifically, we present results of an analysis of the  impacts of the current ozone levels 
compared to attaining both the proposed State 8-hour standard and the federal 8-hour 
standard. In addition, we compare the benefits from attaining the proposed State 8-hour 
standard to the state 1-hour standard. 
 
There have been several recent published efforts to estimate the impacts of ozone on 
public health, and the health benefits likely to be associated with reducing population 
exposures to ozone (U.S. Environmental Protection Agency 1999; Levy et al. 2000, 
Hubbell et al. 2005). This appendix presents a specific analysis of the health impacts of 
ozone exposure. It describes the methods, data, results and uncertainties involved with 
estimating the health impacts associated with exposures to current ambient 



B- 2  

concentrations of ozone.  
 
The reader should note that health impacts estimates were made for only a small 
number of known effects of ozone exposure, and consequently this analysis is an 
underestimate of the total public health impact of current ozone levels. 
 
Health Effects Estimation Approach 
  
Section 812 of the federal Clean Air Act requiredrequires the U.S. EPA to periodically 
conduct an analysis of the health benefits of current federal air pollution regulations, 
which resulted in a report to the U.S. Congress (U.S. EPA, 1999). These efforts have 
undergone years of public review and comment as well as full peer review by the U.S. 
EPA’s independent Science Advisory Board and by the National Research Council 
(2002). We have, therefore, drawn considerably from these prior efforts at the federal 
level, particularly in the development of concentration-response functions. We have also 
added new studiespublished from around the world that have appeared since 
publication of the most recent U.S. EPA report. The selectionSelection of the studies 
and functions to includeincluded in our analysis has undergone review by several 
independent experts on the subject of air pollution and health.  
 
 
Estimating the health benefitsimpacts associated with reductions incurrent levels of 
ambient ozone involves four elements:  
 

1. Estimates of the changes in ozone concentrations due to a hypothetical control 
strategy. ozone reduction control strategy that achieves attainment of a standard. 

2. Estimates of the number of people exposed to ozone.  
3. Baseline incidence of the adverse health outcomes associated with ozone. 
4. Concentration-response  (CR) functions that link changes in ozone 

concentrations with changes in the incidence of adverse health effects. These 
functions producecome from epidemiological studies and are expressed in terms 
of a beta coefficient, indicating the percent reduction in a given health outcome 
due to a unit change in ozone.  

 
Health effects results from epidemiological studies are based on various ozone 
averaging times: 24-hour, 8-hour and 1-hour. As a result, we converted the 8-hour and 
24-hour epidemiological results into equivalent values on a 1-hour scale to allow direct 
comparison of the different studies.  
 
Ultimately, the product of thesethe above four elements generates estimates of the 
expected number of avoided adverse health outcomes associated with a hypothetical 
control strategy to reduce current levels of ozone to the proposed standard.that 
represent the current impact of ozone on public health, compared to attainment of the 
proposed 8-hour standard, since that is the more stringent of the two standards 
proposed. Each of these elements is discussed below. Our methods make use of U.S. 
EPA’sdevelopment of the Environmental Benefits Mapping and Analysis Program 
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(BenMAP), with modifications where appropriate to reflectthe application to California. In 
addition, we incorporated several recent studies that were not available when the most 
recent version of BenMAP was California’s setting and more recent studies. released 
(Bell et al., 2004; Gryparis et al., 2004). All methods and results presented herein are 
consistent with those methods used by U.S. EPA in their health benefits assessment 
(Hubbell et al., 2005). In addition, we have derived substantial material from other 
previous health impact studies including the U.S. EPA estimates of health benefits of 
the Clean Air Act (U.S. EPA, 1999), the World Health Organization (WHO) meta-
analysis of ozone health effects (Anderson et al. 2004), and the Levy et al. (2001) 
analysis of the public health benefits of reducing ozone.  
impacts of current ozone concentrations.  
 
Exposure Estimation and Assumptions  
 
 
The estimation of ozone exposure involves two key elements: assessing changes in 
ozone concentrations, and estimating the population exposed to these changes in 
ozone levels.  
 
 
To assess the changes in the current ozone concentrations necessary to achieve the 
proposed standards, we first determined the design value, the benchmark used for 
attainment status. The design value is the Expected Peak Day Concentration, thea 
value that reflects the highest concentration expected to occur on any given yearoccur, 
once per year on average, based on the past three years of air quality monitoring data. 
The use of three years of data reduces the effect of an anomalous year. Details on how 
the design values are calculated are presented in Chapter 7. Because the designations 
of the air quality standards are done mostlygenerally made at the air basin level, the 
design value for the basin was used for all counties within the basin.  
 
 
Monitoring data for 2001 to 2003 were used from all monitors in the State meeting 
quality assurance criteria for valid data, and were extracted from the ARB ADAM  
database (ARB, 2004).  Chapter 7 provides detailed analyses of exposure to ozone in 
California.  
 
 
To calculate changes in exposure to ozone that reflect a hypothetical attainment of the 
proposed ambient air quality standards, a proportional linear rollback procedure was 
used. Under real-world conditions, control strategies will likely have some impact on 
days with low and moderate levels of ozone, as well as on days with high levels. Our 
rollback procedure reflects this observation. Details on the changes in the distribution of 
ozone concentrations over time are provided in the Supplement to this appendix.  
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Design Value Rollback Method  
 
Rollback factors from the 1-hour and 8-hour ozone design values to the applicable 
standard were calculated for each air Tobasin to assess the daily reductions in current 
ozone concentrations estimated to result at all monitoring sites when the standards are 
achieved.  achieved, rollbackfactors from the 1-hour and 8-hour ozone design values to 
the applicable standard were calculated for each air basin. The ozone design value 
selected Rollback factors were based on design values for 2003. The design values 
reflect measured air quality for three years, 2001 through 2003. The design value was 
determined for each monitoring site according to the relevant regulatory specifications. 
For example, the Federal 8-hour design value is the three-year average of the annual 
4th highest 8-hour ozone measurements. The design values for the state 1-hour and 8-
hour standards are Expected Peak Day Concentrations (the statistically derived value 
expected to be exceeded once per year, on average – details are in Section 7.1.2 of 
was the highest for the three-year period (2001 to 2003).Chapter 7). Design values for 
basins are simply the highest design value at any site within the basin. The basin design 
values typically determine attainment of each ozone standard. An uncontrollable ozone 
concentration of 0.04 ppm (see Chapter 4) was factored into the calculation of the 
rollback factor (see below). This represents the average daily one-hour maximum 
background ozone concentration. The rollback factor was assumed to apply to each site 
in the air basin for every day in a given year.  
 
ThisOur methodology assumed that under the hypothetical attainment setting,condition 
all ozone observations within an air basin were subjected to the same percentage 
rollback factor based on the basin’s three-year high value. To investigate the plausibility 
of this assumption, we examined the trends in the annual distributions of the 1-hour and 
8-hour concentrations of ozone in the South Coast Air Basin (SoCAB). Due to its 
population and current ozone levels, a significant proportion of current statewide health 
benefits are projected to accrueimpacts occur in the SoCAB. For this region, the 
estimated downward trend was consistent for both 1-hour and 8-hour concentration 
reductions from the 1980s to the current levels.period. The maximum, the 90th, 80th, 
70th, 60th, 50th and 40th percentiles from the annual distribution of the basin's daily 
high concentrations, as well as the individual site's daily highs, show a consistent 
downward trend fromsince the 1980s. More importantly, when we examined the rate of 
change in the concentrations above background fromsince the 1980s, it was similar 
among the percentiles. This analysis justifiessupports our application of a constant 
percentage rollback to all sites within aneach air basin. Results for several 
representative sites used in this analysis of ozone trends can be found in the 
Supplement to this appendix.  
 
 
Roll-Back Procedure 
  
 
For each monitoring siteair basin in the State, the rollback factor necessary to movefrom 
the basin-high design value to the proposed standard was calculated for both the 1- and 
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8-hour averages. We assumed that only the portion of each ozone value above a 
background of 40 ppb will decrease as progress toward attainment takes place. For 
example, in the table of hypothetical values below (Table B-1), suppose the basin-high 
design value would need to be reduced by 50% for the portion above 40 ppb to achieve 
the standard. Thus, an ozone measurement of 100 ppb today would face a reduction of 
(100 – 40) x 50% = 30 ppb. Hence the projected value at attainment would be 30 ppb + 
40 ppb = 70 ppb. The effective rollback rate of moving from 100 ppb to 70 ppb is 30%. 
Similarly, a value close to 40 ppb like 50 ppb would face a reduction of (50 – 40) x 50% 
= 5 ppb. With the projected value at attainment of 5 ppb + 40 ppb = 45 ppb, the effective 
rollback rate is 10%, calculated from 50 ppb today. In summary, while both 
measurements in this hypothetical example (100 ppb and 50 ppb) are subject to the 
same rollback rate of 50%, the effective rollback rate differs due to the rollback 
procedure taking into account the background of 40 ppb 
. 

Table B-1:  Example of Proportional Roll-Back Procedure 
 
Current ozone Future ozone 
Measured 
(ppb) 

Above 
40 ppb 

Rollback 
Rate for Portion 
Above 40 ppb 

Above 
40 ppb 

Projected 
Effective 
Rollback 
Rate 

      
100 60 50% 30 70 30% 
      
50 10 50% 5 45 10% 
      
 
For the 1-hour standard, rollback factors based on 1-hour design values were used to 
project 1-hour observations assuming a scenario where the 1-hour standard of 0.09 
ppm was attained. Specifically, the rollback factor for an air basin was: (0.094 ppm – 
0.04 ppm) / (1-hour Design Value – 0.04 ppm). The concentration of 0.094 was used 
since this is the highest value considered in attainment (after being rounded to 0.09), 
based on rounding conventions. This procedure produced basin-specific rollback 
factors, which were applied to daily maximum 1-hour ozone values at all sites in the 
applicable basin, considering the background of 0.04 ppm. Basin-specific ratios were 
used for this purpose since the ratios can be significantly different from one basin to 
another. For example, in the South Coast Air Basin, the 1-hour design value was 0.178 
ppm, so the rollback factor was (0.094 – 0.04) / (0.178 – 0.04) = 39%. 
 
For the 8-hour standard, we used basin-specific 1-hour and 8-hour design values to 
convert the 1-hour data into a form useable for rollback calculations for the 8-hour 
standard. One-hour ozone concentrations are highly correlated with 8-hour 
concentrations. Therefore, we calculated the 1-hour value when the 8-hour standard is 
attained in each air basin and defined this as the “equivalent design value” for the 8-
hour standard in that basin. The target for the 8-hour standard (0.070 ppm) was 
converted to a basin-specific 1-hour equivalent so that the CR functions that were all 
converted to 1-hour averaging times could be utilized. The conversion was based on the 
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assumption that the future ratio between 1-hour and 8-hour design values will be similar 
to its current value.  For example, in the South Coast, the 1-hour and 8-hour design 
values are 0.178 and 0.146 ppm, respectively. To attain the 8-hour standard of 0.070 
ppm, the equivalent 1-hour target was projected to be 0.070 * (0.178/0.146) = 0.086 
ppm. Therefore, 0.086 is the equivalent 1-hour target for attainment of the proposed 
State 8-hour standard in the South Coast. 
  
Rollback factors for attainment of the 8-hour standard are calculated as: (Equivalent 
Target – 0.040 ppm) / (1-hour Design Value – 0.04 ppm). So, for the South Coast Air 
Basin, the rollback factor was (0.086 – 0.04) / (0.178 – 0.040) = 33%. 
 
TheseThe roll-back procedure toward a 0.040 ppm background reflects currently 
observed  rates of change in all parts of the ozone concentration distribution. The 
rollback factors werethen applied on a site–by-site basis to the ozone readings for 
everymonitoring data for each day. The difference between the observed value and the 
rolled-back value was calculated for each day of the year in terms of 1-hour maximum 
ozone (for both standards), thus avoiding the uncertainty associated with converting CR 
functions into an 8-hour maximum ozone scale.  
 
Similar calculations were made for the federal 8-hour standard. The concentration of 
0.084 ppm was used in the rollback since this is the highest value considered in 
attainment (after being rounded to 0.08), based on rounding conventions. 
 
Health effectsimpacts were then estimated for each day in a given year, summed 
across sites over the year, and then averaged over the three years of data. We also 
ensured that no benefitsimpacts would be calculated for any day with an average 
concentration at or below the assumed background ozone level of 0.04 ppm. For the 
technical reader, the mathematical formulae for our rollback procedure and evidence 
forsupporting the rollback assumptions are provided in the Supplement to this appendix. 
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Estimation of Exposed Population  
 
 
To estimate the number of people exposed to the ozone changes observed at each 
monitoring site, the county population was divided by the number of monitoring sites in 
a given county. This assumes that the population is equally distributed around each 
monitoring site within a county. We used county population data from the year 2000 
census. For further details, see the Supplement to this appendix. We also examined the 
sensitivity of this assumption by considering two alternative methods for estimating 
exposure to ozone: census tract interpolation and county averaging of monitored 
concentrations. Details of these sensitivity analyses are provided below. 
 
Estimates of the Baseline Incidence of Adverse Health Outcomes  
 
 
The health effect baseline incidences are the number of health events per year per unit 
population. In this analysis, all baseline incidence rates except those for school 
absenteeism were taken from U.S. EPA’s BenMAP software program.  
 
For mortality, theMortality incidence rates were obtained from the U.S. Centers for 
Disease Control (CDC), as derived fromthe U.S. death records and the U.S. Census 
Bureau. Regional hospitalization counts were obtained from the National Center for 
Health Statistics (NCHS) National Hospital Discharge Survey (NHDS). Per capita 
hospitalizations were calculated by dividing these counts by the estimated county 
population estimates derived from the U.S. Census Bureau and the population 
projections used by NHDS. Hospitalization rates for “all respiratory causes” included 
ICD-9 codes 460-519. Similarly, regional asthma emergency room visit counts were 
obtained from the National Ambulatory Medical Care Survey (NHAMCS), combined with 
population estimates from the 2000 U.S. Census to obtain rates. Illness-related school 
loss baseline incidence rates were based on Hall et al. (2003). Ostro and Rothschild 
(1989) provided the estimated rate for minor restricted activity days.  
 
The assumed incidence rates are summarized in Table B-17B-19 in the Supplement to 
this appendix. All counties and sites within each county were assumed to have the 
same incidence rate for a given population age group.  
 
Concentration-Response Functions  
 
Concentration-response (CR) functions are equations developed from epidemiologic 
studies that relate the change in the number of adverse health effect incidences in a 
population to a change in pollutant concentration experienced by that population. As 
reviewed in Chapter 9 (Controlled Exposure 10,Studies) and Chapter 10 (Epidemiologic 
Studies), a wide range of adverse health effects has been associated with exposure to 
current ambient concentrations of ozone. However, we only used CR functions derived 
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from epidemiologic studies in this analysis. Developing concentration-response 
functions from this vast and not fully consistent literature is a difficult task and ultimately 
involves subjective evaluations. In this section, we aim to provide a fair and accurate 
reflection of the current scientific literature. We also aim to provide enough detail so that 
others may fully evaluate our assumptions and methodology. Below, we provide CR 
functions for effects of short-term ozone exposure on premature mortality, hospital 
admissions for respiratory disease, emergency room visits for asthma, school 
absenteeism, and minor restrictions in activity. Although epidemiologic studies also 
other effects have been related toreport other adverse effects associated with ozone 
exposure – such as asthma exacerbations, respiratory symptoms, hospital admissions 
for cardiovascular disease with short-term ozone exposures, and mortality and asthma 
onset associated with long-term exposure (i.e., several years) – we determined that the 
existing evidence was either insufficient or too uncertain to serve as a basis for making 
quantitative CR functionimpacts estimates. A good example is asthma exacerbations for 
which several studies have reported associations with ozone. However, different 
subgroups of asthmatics and different outcome measures were used, making it difficult 
to develop consensus estimates.  
 
 
In this appendix, the primary studies used in the health benefitimpacts assessment 
aregenerally epidemiological. There are a number of reasons for using epidemiological 
studies. While human chamber studies have the merit of being able to carefully control 
for dose and response, they usually involve small sample sizes that domay not include 
the most sensitive subpopulations, and cannot capture severe outcomes like 
hospitalization or premature death. Lagged or cumulative effects are similarly omitted, 
and only a limited range of exposures is examined. In short, human chamber studies 
are helpful to support causality and to determine effects of short-term exposure on 
measures like lung function in generally healthy individuals,and airways inflammation, 
but they do not necessarily provide theinformation on general population responses to 
exposure to ozone. For the latter purpose, epidemiological studies which incorporate 
varying subgroups, exposure scenarios, behaviors, and health outcomes will best serve 
to determineestimate the overall potential human response to a particular 
pollutanthealth impact of air pollutants and be the source of CR functions used for 
quantitativeestimates for health impact assessment. 
  
 
Besides the primary studies, some CR functions were developed from previous 
estimates of the health impacts of ozone exposures. Sources for these studies include 
the U.S. EPA estimates of the health effects associated with the Clean Air Act under 
Section 812 (U.S. EPA, 1999), the World Health Organization(WHO) meta-analyses on 
ozone (Anderson et al., 2004), and the Levy et al. (2001) analysis of the public health 
benefits of reducing ozone.  
 
This section discusses some factors that impact health effect estimates and outlines the 
epidemiological studies that were used for the basis of the CR functions.  
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Conversions for Ozone Measurements of Various Averaging Times  
 
Most health studies considered in our analysis were conducted with ozone levels 
measured as 1-hour maximum or 8-hour maximum. However, there were some studies 
that measured ozone averaged over other time increments. Since these studies were 
conducted throughout the United States and other parts of the world,a national 
averageof adjustment factors were used to convert all measurements to 1-hour and 8-
hour averages (Schwartz 1997). The 1-hour maximum was assumed to be 2.5 times the 
24-hour average, and 1.33 times the 8-hour average concentration. These conversion 
factors have been used in previous meta-analyses ofin the ozone epidemiological 
literature (Levy et al., 2001; Thurston and Ito 2001). Our examination of California 
monitoring data for 2001-2003 in the San Francisco Bay Area and South Coast 
indicates that the ratios in California are similar. To reduce the uncertainty associated 
with converting the results into both the 1-hour and 8-hour time scales, we converted 
the epidemiological results into a common 1-hour scale only. Because the majority of 
studies report findings in term of ppb, CR functions were calculated per ppb, and air 
quality measurements were converted from ppm to ppb accordingly in the calculation of 
health effects.  
 
Thresholds  
 
Assumptions regarding the appropriateness of applying thresholds, and at what level, 
can have a major effect on health effectsimpacts estimates. One important issue in 
estimating ozone health effectsozone-related health impacts is whether it is valid to 
apply the CR functions throughout the range of predicted changes in ambient 
concentrations, even changes occurring at levels approaching the natural background 
concentration (without any human activity).  
As reviewed in Chapter 10, most of the epidemiologic studies include very low ozone 
concentrations in their analysis and no clear threshold for effects has been reported, 
although the issue has not been fully investigated except with reference to ER visits for 
asthma. These latter studies, reviewed in Section 10.2.3 suggest a population threshold 
in the range of 0.075 to 0.110 ppm for 1-hour exposures, and 0.056 to 0.084 ppm (using 
a ratio of 1.33) for 8-hour exposures (see pg. 8-14; figure 8-1). In our approach of 
applying a constant percent change rollback to all of the basin-wide monitors, many of 
the reductions in ozone concentrations will occur below the proposed standard. Thus, 
for some days, our estimate of benefitsimpacts of ozone exposure will be based on 
ozone concentrations that are within the range of the original epidemiologic studies, but 
below the proposed standards. In our base casebase-case model, we assumed that 
there was no effect threshold was in evidence andconcentration, and therefore we used 
the background level of 0.04 ppm as the no effects level. As an alternative for aFor the 
sensitivity analysis, we assumed aseveral no effects level at 0.075 ppmlevels but 
adjusted the remaining slope to account for application of a threshold to the 
concentration-response function. This is described in greater detail below.  
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Developing the Concentration-Response Function  
 
Most of the epidemiologic studies used in our estimates have used a log-linear model to 
representdescribe the relationship between ozone exposure and the health endpoint. In 
this case, the relationship between ozone levels and the natural logarithm of the health 
effect is estimated by a linear regression. This regression model generates a beta 
coefficient that relates the percent change in the health outcome to a unit 
increasechange in ozone. Existing studies have reported either a beta coefficient for a 
unit change in exposure or a relative risk (RR) for a specified change in ozone 
concentrations, such as 10 ppb 1-hourin 1-hour maximum. The RR is defined as the 
ratio of the health effect predicted from the higher exposure relative to some baseline 
exposure. Health effect estimates presented in a given study as RR for a specified 
change in ozone, ∆ O3, were converted into an estimated beta using the equation:  

β = ln (RR) / ∆O3 
 

 The daily change in ozone at each monitoring site i.e., the difference between 
current ozone and the standard (= ∆O3) was used to calculate RR:  

 
RR = exp(β∆O3)  

 
Then, the RR estimates were used to determine the population attributable risk (PAR), 
which represents the proportion of the health effects in the whole population that may 
be prevented if the cause (ozone pollution in our case) is reduced by a given amount. 
Specifically,  
 

PAR = (RR - 1) / RR  
 
Ultimately, the estimated impact on the health outcome is calculated as follows:  
 

∆y = PAR × y0 × pop  
 
where:  
 

∆y = changes in the incidence of a health endpoint corresponding to a particular 
change in ozone,  

y0 = baseline incidence rate/person within a defined at-risk subgroup, and  
pop = population size of the group exposed.  

 
The parameters in the functions differ depending on the study. For example, some 
studies considered only members of a particular subgroup of the population, such as 
individuals 65 and older or children, while other studies considered the entire population 
in the study location. When using a CR function from an epidemiological study to 
estimate changes in the incidence of a health endpoint corresponding to a particular 
change in ozone in a location, it is important to use the appropriate parameters for the 
CR function. That is, the ozone averaging time, the subgroup studied, and the health 
endpoint should be the same as, or as close as possible to, those used in the study that 
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estimated the CR function.  
 
 
In some cases, results from several studies of the same health endpoint were combined 
to estimate the health effect. An inverse-variance weighting scheme was used to pool 
results from these studies, allowing studies with greater statistical power to receive 
more weight in the pooled assessment. This approach implicitly assumes that all studies 
are equally valid and representative of the population in question, and is the standard 
approach applied in many impact analysis settings.  
 
Mortality from Short-Term Exposure  
 
Chapter 10 concludes that there is sufficient evidence for an effect of daily exposure to 
ozone (possibly with a lag response of a day or two) on premature mortality. These 
effects are based on daily time-series studies of counts of daily all-cause mortality within 
a given city reviewed over several years. The studies control for most other factors that 
may impact daily mortality such as weather, time trends, seasonality, day of week, and 
other pollutants. In addition, the studies have been undertaken over a wide range of 
weather conditions, seasonal patterns, covarying pollutants, baseline population 
characteristics. Chapter 10 reviews the uncertainties inherent in these studies. The U.S. 
EPA is currently fundinghas funded several meta-analyses of the ozone-
mortalityinvestigating the association but this information is currently notbetween ozone 
and mortality, but the results of these analyses are not yet available. Therefore, below 
we present the effect estimates from the available literature and develop our rationale 
for a central estimate and probable bounds that reflect the observed range of effect 
estimates. Figure 1 summarizes the most relevant meta-analytic studies to date. 
Additional information about these studies is provided in Chapter 10.  
 
The World Health Organization (WHO)(Anderson et al., 2004) conducted a meta-
analysis of the 15 cities in Europe (Anderson et al. 2004). Their meta-estimates indicate 
a relative risk of 1.003 (95% CI = 1.001 – 1.004) for a 10 µg/m3 change in 8-hour ozone. 
For standard pressure (1 atmosphere) and temperature (25º C), 1 ppb ozone equals 
1.96 µg/m3. We have assumed the ratio between 1-hour and 8-hour ozone of 1.33 and 
between 1-hour and 24-hour of 2.5 (Schwartz 1997). Making the conversions, the WHO 
estimate implies a 1.13% change  (95% CI = 0.38 - 1.51) in daily mortality per 10 ppb 
change in24- hour24-hour average ozone. The WHO also provided an estimate 
correcting for possible publication bias using a trim and fill technique. Under an 
assumption that bias was present, the adjusted estimate is 0.75 % (95% CI = 0.19 – 
1.32) per 10-ppb change in 24-hour average ozone.  
 
This estimate is very similar to that produced by Levy et al. (2001). In their meta-
analysis they began with 50 time-series analyses from 39 published articles. A set of 
very strict inclusion criteria was applied, which eliminated all but four studies. Reasons 
for exclusion included: studies outside the US, use of linear temperature terms (versus 
non-linear and better modeled temperature), lack of quantitative estimates, and failure 
to include particulate matter (PM) in the regression models. Ultimately, their analysis 
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generated an estimate of 0.98% (95% CI = 0.59 – 1.38) per 10 ppb change in 24-hour 
average ozone. If the criteria are loosened to include eleven more studies, the pooled 
estimate decreases to 0.80 (0.60 – 1.00). Stieb et al. (2002) also reported a similar 
effect estimate based on 109 previous studies (including those with single- and multi-
pollutant models) of 1.12 (0.32 – 1.92). Thurston and Ito (2001) reviewed studies 
published prior to the year 2000. When the authors focused on seven studies that more 
carefully specified the effect of a possible confounder, daily temperature, by using non-
linear functional forms, the resulting meta-estimate was 1.37% (95% CI = 0.78 – 1.96). 
Relaxing this constraint to include all 19 available studies, the resulting risk estimate 
was 0.89% (95% CI = 0.56 – 1.22) per 10-ppb change in 24-hour ozone.  
 
Two more recent meta-analyses have been published that provide lower effect 
estimates. Gryparis et al. (2004) is an analysis of 23 European cities from the 
APEHA2APEAH2 study. The study controlled for potential confounders by including 
average daily temperature and humidity, respiratory epidemics, day of week in the 
regression model. The overall full-year estimate was 0.5% (95% CI = -0.38 – 1.30) per 
10-ppb change in 24-hour average ozone. A meta-analysis was also conducted using 
summer-only data. Presumably this estimate will be less confounded by seasonality and 
also represent a time when the population would be spending more time outdoors. The 
summer-only estimate was 1.65%  (95% CI = 0.85 – 2.60) per 10-ppb change in 24-
hour average ozone. This summer-specific estimate might be particularly relevant for 
California due to itsmilder climate. A meta-analysis of the 95 largest U.S. cities from the 
National Morbidity, Mortality, and Air Pollution Study (NMMAPS) data base provided 
estimates using a similar natural spline model for every city (Bell et al., 2004). 
Ultimately, the model suggested an effect estimate of 0.25%  (95% CI = 0.12 – 0.39) per 
10-ppb change in 24-hour average ozone. The NMMAPS study may generate an 
underestimate of the impact of mortality due to the modeling methodology used to 
control weather factors. Specifically, this effort included four different controls for 
temperature and dewpoint, where most other times-series analyses used only two or 
modeled extreme weather events more carefully and used city-specific models to 
ensure the best fits. In comparing the results for particulate matter (PM) for a given city 
with studies of individual cities by other researchers, the NMMAPS results are usually 
lower (Samet al et.,et al,  2000). This estimate was based on a lag consisting of today’s 
and yesterday’s ozone concentrations. When a longer period 7-day lag was used the 
estimate increased to 0.52% (95% CI = 0.27 – 0.77) per 10-ppb change in 24-hour 
ozone. 
 
Our estimates for the effects of ozone on mortalityattempt to reflect the range provided 
in the above citedabove-cited studies. Table B-2 summarizes the effect estimates 
reported in these studies. Figure B-1 provides a graphical summary of the range of 
effect estimates and our suggested central, low and high estimates. A low estimate of 
0.5% per 10 ppb, 24-hour average ozone, corresponds tothe best estimates from the 
NMMAPS study  (using a one-week cumulative lag) and the APEHA2APEAH2 
European study, but is below most of the other central estimates. A central 
estimatesThe central estimate of 1% per 10 ppb is very similar to the central estimate 
generated by WHO (Anderson et al., 2004), Levy et al. (2001), and Stieb (2003). Finally, 
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as a high estimate, we use 1.5% per 10 ppb, which reflects the central estimates of 
Thurston and Ito (using non-linear functions for temperature) and the summer-only 
estimates of Gryparis et al. (2004). Bates (personal communication, 2005) suggested 
that these concentration-response relationships may be underestimated.  Our range of  
estimates is applied to all age groups.  
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On the 1-hour scale, a 1% change per 10 ppb of 24-hour ozone is about 0.4% per 10 
ppb change in 1-hour daily maximum ozone based on an assumed the ratio between 1-
hour and 8-hour ozone of 1.33 and between 1-hour and 24-hour of 2.5 (Schwartz 1997). 
Specifically,  
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Figure B-1: Percent Change in Mortality Associated with Ozone (per 10 ppb 24-hour average) 
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Study # Author # of studies Comment 
1 Anderson (2004) 15 European 
2 Anderson (2004) 20 Euro, corrected for possible publication bias 
3 Thurston+Ito (2001) 7 Studies using non-linear temperature 
4 Thurston+Ito (2001) 19 All studies 
5 Stieb et al. (2003) 109 All studies 
6 Bell et. al. (2004) 95 NMMAPS, lag(01) 
7 Bell et. al. (2004) 95 NMMAPS, lag(06) 
8 Levy et al. (2001) 4 Strict criteria 
9 Levy et al. (2001) 15 Less strict criteria 
10 Gryparis et al. (2004) 23 All year Europe 
11 Gryparis et al. (2004) 23 Summer Europe 
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Hospital Admissions for Respiratory Diseases  
 
Studies of a possible ozone-hospitalization relationship have been conducted for a 
number of locations in the United States, including California. These studies use a daily 
time-series design and focus on hospitalizations with a first-listed discharge diagnosis 
attributed to diseases of the circulatory system (ICD9-CM codes 390-459) or diseases 
associated with the respiratory system (ICD9-CM codes 460-519). Various age groups 
are also considered, which vary across studies. For thisour estimate, we relyrelied on 
the meta-analysis by Thurston and Ito (1999). These authors used a random effects 
model usingbased on three studies from North America. The studies were Burnett et al. 
(1994), Thurston et al. (1994), and Burnett et al. (1997). The category of all respiratory 
admissions for all ages yielded an estimate of relative risk of 1.18 (95% CI= 1.10 – 1.26) 
per 100 ppb change in daily 1-hour maximum ozone. This category includes hospital 
admissions for asthma and bronchitis, so separate estimates of these outcomes are not 
necessary. The estimate converts to a 1.65% change in hospital admissions (95% CI = 
0.95 – 2.31%) per 10 ppb change in 1-hour daily maximum ozone. This estimate was 
applied to all age groups. Additional studies of respiratory admissions for specific 
diseases or subpopulations provide additional support for the above relationship, but 
are not quantified to avoid double counting. For example, Anderson et al. (1997) 
reported a relative risk of 1.04 (95% CI= 1.02-1.07) for hospital admissions for COPD 
for all ages for a 50 µ/mµg/m3 change in 24-hour ozone. This converts to 2.05%0.63% 
per 10 ppb change in 1-hour maximum ozone. Burnett et al. (2001) investigated 
respiratory hospitalizations in children under age 2, and reported arelative risk of 1.348 
(95% CI= 1.193 – 1.523), which converts to a 6.6%7.8% increase in hospital admissions 
per 10 ppb change in five-day moving average of 1-hour daily maximum ozone.  
ozone concentrations.  
 
Emergency Room Visits for Asthma  
 
Some studies have examined the relationship between air pollution and emergency 
room (ER) visits for pediatric asthma. Because most ER visits do not result in an 
admission to the hospital, we treatedevaluated hospital admissions and ER visits 
separately, taking into accountof the fraction of ER patients that were admitted to the 
hospital. Our estimate is based on five studies which provide CR functions across the 
full range of ozone concentrations: Tolbert et al. (2000), Friedman et al. (2001), Jaffe et 
al. (2003), Romieu et al. (1995), and Stieb et al. (1996). Tolbert et al. (2000) report an 
association between pediatric emergency room visits (age < 16) for asthma and ozone 
in Atlanta during the summers of 1993-1995. The authors report a relative risk of 1.04 
(95% CI = 1.008 – 1.074) per 20 ppb change in 8-hour ozone. Friedman et al. (2001) 
reported an association between daily counts for asthma in two pediatric emergency 
departments (age 1 to 16) and ozone in Atlanta during the summer of 1996. They report 
a RR of 1.2 (95% CI = 0.99 – 1.56) per 50 ppb change in 1-hour maximum ozone. This 
model included PM10 as a co-pollutant. Jaffe et al. (2003) reported an association 
between ozone and emergency room visits for asthma (ages 5 to 34) among Medicaid 
recipients in three cities in Ohio for the summer months from 1991- 1996. Estimates for 
the combined three cities indicate a RR of 1.03 (1.00 – 1.06) for a 10 ppb change in the 
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8-hour average of ozone. Romieu et al. (1995) reported results for emergency visits for 
asthma (age < 16) in Mexico City from January to June, 1990. A RR of 1.43 (95% CI= 
1.24 – 1.66) was obtained for a 50 ppb change in 1-hour maximum ozone. Finally, Stieb 
et al. (1996) reported a beta of 0.0035 (95% CI = 0.00 –0.0070) for a 1 ppb change in 1 
hour maximum ozone for ER visits for asthma in Saint John, New Brunswick, Canada. 
  
Using an inverse variance weight for these five studies, we obtained a meta-analytic 
result of 2.4% per 10 ppb in daily 1-hour maximum ozone with a 95% CI = 1.46 to 
3.34%. This estimate was applied over the entire range of ozone concentrations to 
children under 18. Several studies on ER visits for asthma report a non-linear response 
consistent with an effect threshold (see Section 8.3.3.2 and Figure 8-1, and Section 
10.2.5). The threshold level appears to be somewhere between 0.075 and 0.110 ppm 
for a 1-hour average (or, using a ratio of 1.33, an 8-hour average of 0.056 to 0.084). 
ppm). This threshold may be due to lower power in detecting effects at low 
concentrations. In addition, the studies indicate some increased risks observed at below 
threshold concentrations. Regardless, if a zero slope (implying a threshold) is applied to 
the lower portion of the data, the concentration-response function for the remaining 
portion of the data must be larger than the slope for the entire data set. Below we use 
some of the available information ondescribe how to adjust the slope in orderof the CR 
function to investigate the implications of imposing a threshold on the CR function.  
 
School Absences  
 
In addition to hospital admissions and ER visits, there is considerable scientific research 
that has reported significant relationships between elevated ozone levels and other 
morbidity effects. Controlled human studies have established relationships between 
ozone and symptoms such as cough, pain on deep inhalation, shortness of breath, and 
wheeze. In addition, epidemiological research has found relationships between ozone 
exposure and acute infectious diseases (e.g., bronchitis, and sinusitis) and a variety of 
“symptom-day” categories. Some “symptom-day” studies examine excess incidences of 
days with identified symptoms such as wheeze, cough, or other specific upper or lower 
respiratory symptoms. Other studies estimate relationships with a more general 
description of days with adverse health impacts, such as “respiratory restricted activity 
days” or work loss days. We selected a few endpoints that reflect some minor morbidity 
effects and carefully adjusted estimates to avoid double counting (e.g., adjusted minor 
restricted activity days by number of asthma-related emergency room visits).  
 
One of these studies demonstrated that absence from school was associated with 
ozone concentrations in a study of 1,933 fourth grade students from 12 southern 
California communities participating in the Children’s Health Study (Gilliland et al. 2001). 
For illness-related absences, verified through telephone contact, further questions 
assessed whether the illness was respiratory or gastrointestinal, with respiratory 
including runny nose/sneeze, sore throat, cough, earache, wheezing, or asthma attack. 
Associations were observed between 8-hour average ozone and school absenteeism 
due to several different respiratory-related illnesses. Specifically, the authors report a 
62.9% (95% CI = 18.4 -124.1%) change in new episodes of absences from all illnesses 
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associated with a 20 ppb change in 8-hour average ozone. This provides the basis for 
our quantitative estimate, which was applied to all schoolchildren aged 5-17.  
On the 1-hour scale, 62.9% change per 20 ppb change of 8-hour ozone is about 21.2% 
per 10 ppb change in 1-hour daily maximum ozone using the assumed ratio between 1-
hour and 8-hour ozone of 1.33 and between 1-hour and 24-hour of 2.5 (Schwartz 1997). 
Thus, we estimated: 
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In calculating the change in school loss days, in episodes of school loss, we assumed 
children did not attend school during weekends and holidays, that about 20% of 
students attended year-round schools, and adjusted the attendance rate for each month 
of the year. The baseline absence rate reported by Hall et al. (2003), based on a 
telephone survey of school districts, was applied.   
To convert episodes of school loss into days, we estimated 1.265 days as the average 
duration of an illness-related school absence, the result of dividing the average daily 
school loss rate from BenMAP by the episodic absence rate from Gilliland et al. (2001). 
 
Minor Restricted Activity Days  
 
Ostro and Rothschild (1989) estimated the impact of PM2.5 on the incidence of minor 
restricted activity days (MRADs) and respiratory-related restricted activity days (RRADs) 
in a national sample of the adult working population, ages 18 to 65, living in 
metropolitan areas. The annual national survey results used in this analysis were 
conducted in 1976-1981. Controlling for PM2.5, two-week average ozone concentration 
has a highly variable but statistically significant association with MRADs but not with 
RRADs. MRADs are days where people reduced their activity, but did not miss work, 
and can therefore be viewed as relatively minor and transient symptom days.  
 
For our MRAD estimate, we initially reanalyzed on an individual year basis each of the 
six years of data from Ostro and Rothschild (1989) using their multi-pollutant model that 
included PM2.5. We then used an inverse variance-weighted meta-analysis to combine 
the six individual year results. This resulted in an estimate of a 0.112% change (95%CI 
0.046 – 0.178%) per µg/m3

 
 of 1-hour maximum ozone. Conversion to ppb yielded an 

effect estimate of 2.24% change (95%CI = 0.92 – 3.56%) per 10 ppb change in 1-hour 
maximum ozone concentration. This estimate was applied to all adults above age 18.  
 
 
Sensitivity AnalysisAnalyses 
 
SeveralWe also performed several additional analyses were run to indicateto evaluate 
the sensitivity of the results to our assumptions. In our first analysis, we considered two 
alternative ways to characterize ozone exposure and population. First, we re-estimated 
the assignment of exposure for each of the county residentsestimated ozone 
concentration at the census-tract level. Specifically, we used population data from the 
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year 2000 census and determined the population centroid for every census tract in the 
state. The assigned ozone concentration at each centroid was determined using the 
inverse square distance weighted interpolation of the ozone concentrations observed at 
the monitors within a 50-kilometer radius of the centroid. This value was then assigned 
to each resident inof the census tract. Second, we averaged the observed 
concentrations at the monitors within each county and assigned the county average 
concentration to the entire county population.  
 
 
As a second sensitivity analysis, we imposed a threshold on all of the CR functions and 
accompanied this assumption with a re-estimated, higher CR function for the remaining 
data. Most of existing studies assume a non-threshold model, either linear or logistic, 
over the entire range of ozone concentrations. If one were to impose a threshold or no-
effects level over the lower range of the data, the remaining slope estimate would have 
to increase to fit the remaining observations. Unfortunately, there is only limited data to 
suggest the magnitude of the increase in the slope. Specifically, several of the studies 
of emergency room visits for asthma estimated a slope for both the full range and for an 
upper portion of the data. Therefore, as a sensitivity analysis, we attempted to draw 
inference about how the slope would increase, drawing on both the direct and indirect 
evidence. evidence, described below.  
 
Stieb et al. (1996) examined the effects of ozone on emergency department (ED) visits 
for asthma in Saint John, Canada. In the basic analysis, they report a beta coefficient 
for the full population of 0.0035 for a change of 1 ppb in 1-hr maximumaverage of 
ozone, using a lag of 0 and 1 day. When a dichotomous model was developed to 
examine the effect of concentrations above versus below 75 ppb, the beta increased to 
0.45. Based on graphical and descriptive data presented in the paper, the mean 
concentrations above and below 75 ppb were assumed to be 95 and 35 ppb, a 
difference of 60. This results in a beta of 0.0076 and a ratio of the slope using the 
highest quartile, where effects are observed, versus the slope for the full range of data 
of approximately 2.16. 
Tolbert et al. (2000) examined the effects of ozone on pediatric ED visits in Atlanta. In 
the basic analysis, a relative risk (RR) of 1.042 was reported for a 20 ppb change in the 
8-hour maximum daily ozone. This relates to a beta of 0.00206 ( = ln(1.042)/20)(β= 
ln(1.042)/20)) or converting to a 1-hr maximum using a ratio of 1.33, a beta of 0.0015. 
The authors also report an RR of 1.23 for concentrations above 100 ppb range versus 
low concentrations (< 50 ppb) of ozone. Assuming the mean for concentrations above 
100 ppb was 105 ppb and the mean concentrations for values below 50 ppb was 40 
ppb, the resulting beta coefficient is 0.00318 ( =(β= ln(1.23/(105-40)) for an 8-hour 
change in ozone or 0.0024 for a 1-hour change which is 1.6 times the slope using all of 
the ozone data.  
Finally, Romieu et al. (1995) studied ozone and pediatric ED visits in Mexico City. The 
authors report an RR of 1.43 for a 50 ppb change in 1-hour maximum ozone, using a 
one-day lag. This relates to a beta of 0.00715 for a 1-hour change in ozone. However, 
when they examined multiple days with high peaks greater than 110 ppb, the RR 
increased to 1.68 for a cumulative lag of 0 and 1 and to a RR of 2.33 for a cumulative 
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lag of 1 and 2 days. Based on personal communication with the authors, the mean 
concentration for days below 110 ppb was 67 ppb versus a mean for days above 110 
ppb of 127 ppb. Thus, the resultant betas become 0.0086 (=ln(1.68)/60) and 0.0141 
(=ln(2.33)/60),(β =ln(1.68)/60)) and 0.0141 (β =ln(2.33)/60)), respectively. This suggests 
a ratio of the slope based on data above a threshold relative to the slope for the full data 
of between 1.21 and 1.97.  
Overall, the empirical evidence confirms the logical expectation that the slope for only 
the upper end of the distribution of concentrations will be much larger than that for the 
entire distribution. The existing evidence, however, involves different cutpoints for the 
higher end and different averaging times, which clearly will affect the ultimate slope. 
However, given these results, it appears that for a sensitivity analysis, an increase of 
40% in the slope above a threshold of 60 ppb (8-hour average) is a reasonable 
approximation. We also examined a presumed threshold of 50 ppb (8-hour average) 
using a slope increase of 100%. As additional sensitivity analysis, we determined, 
assuming a 40% increase in the slope in the upper segment of the data, what the 
threshold concentration would have to be to generate effects similar to those from a 
non-threshold model. Finally, we determined what the increase in the slope would have 
to be in the upper segment, given a threshold of 70 ppb 8-hour average, to generate 
effects similar to a non-threshold model.  
 
 
Note, however, that these presumed threshold values are well within the range of 
concentrations observed in most, if not all, of the original epidemiologic studies. In fact, 
these values are often in the upper end of the range of values, rendering this 
assumption somewhat unlikely. Nevertheless, it is of interest to examine the effects of 
such an assumption.  
 
 
Health Effects Results  
 
Table B-2B-3 presents the estimated statewide annual health benefits from reducing 
theimpacts of current (2001-2003) levels of ozone to achieve the 1-hour standard of 
0.09ozone, compared to attainment of the Federal 8-hour standard of 0.08 ppm. For 
most of the endpoints, the 95% confidence intervals around each central estimate 
reflects the uncertainty associated reflect the uncertainty associated with the beta 
coefficient derived from the epidemiological studies used in the calculation. As 
discussed above, for mortality, the uncertainty was based on the range of estimates 
generated from severalmeta analyses.with the beta coefficient derived from the 
epidemiological studies used in the calculation. For mortality, the uncertainty was based 
on the range of estimates generated from several meta-analyses. For example, the 
results indicate that the impact of not attaining the federal 8-hour standard of 0.08 full 
attainment of the proposed 1-hour standard would result in 580 fewerppm statewide is 
360 cases of premature mortality (probable range = 290 – 870), 3,800 fewer180 – 550), 
2,400 hospital admissions (95% CI = 2,200 – 5,400) and 3,300,000 fewer days of1,400 
– 3,500), 380 emergency room visits for asthma (95% CI = 230-530), 2.5 million days of 
illness-related school loss (95% CI = 690,000 – 4,200,000), and 1.8 million (95% CI 
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430,000 – 6,100,000)= 730,000 – 2,800,000) minor restricted activity days per year. 
Since the results for premature mortality due to short-term exposures were derived 
fromexamining the evidence from several papers, rather than combining the results into 
a confidence interval, we use the terminology ofa “probable range,” rather than 95% 
confidence interval.  
 
Table B-4 presents the estimated annual statewide health impacts of current (2001-
2003) levels of ozone, compared to attainment of the State 1-hour standard of 0.09 
ppm. Again, for most of the endpoints, the 95% confidence intervals around each 
central estimate reflect the uncertainty associated with the beta coefficient derived from 
the epidemiological studies used in the calculation. As discussed above, for mortality, 
the uncertainty was based on the range of estimates generated from several meta- 
analyses. The results indicate that the current impact of ozone compared to attainment 
of the proposed 1-hour standard of 0.09 ppm statewide is 540 cases of premature 
mortality (probable range = 270 – 810), 3,600 hospital admissions (95% CI = 2,000 – 
5,000), 560 emergency room visits for asthma (95% CI = 340-790), 3.8 million days of 
illness-related school loss (95% CI = 1,040,000 – 6,900,000), and 2.6 million (95% CI = 
1,100,000 – 4,200,000) minor restricted activity days per year.  
Similar to Table B-2, Table B-3 presents statewide results from achievingB-4, Table B-5 
presents the impact of current ozone levels compared to attainment of the proposed 
State 8-hour standard of 0.070 ppm. Generally speaking, the health benefits 
fromimpacts of not attaining the 1-hour8-hour standard are greater than those 
associated with not attaining the8-hour standard. Since 1-hour and 8-hour standard. For 
example, the results indicate that the impact of current ozone levels, compared to full 
attainment of the proposed 8-hour standard statewide is 630 cases of premature 
mortality (probable range = 310 – 950), 4,200 hospital admissions (95% CI = 2,400 – 
5,800), 660 emergency room visits for asthma (95% CI = 400-920), 4.7 million days of 
illness-related school loss (95% CI = 1,200,000 – 8,600,000), and 3.1 million (95% CI = 
1,300,000 – 5,000,000) minor restricted activity days per year. 
 
concentrations are highly correlated, it is not appropriate to add the estimated benefits 
from Tables B-2 and B-3 together. Tables B-4 and B-5Tables B-6, B-7 and B-8 present 
estimates of the annual health benefits ofimpacts of not attaining the federal 8-hour, and 
the proposed State 1-hour and 8-hour standards, respectively, by air basin.  
Table B-6 presents estimates of the annual health benefits of attaining either of the 
standards, whichever provides the greatest amount of control.  
Incremental Impacts Discussion 
 
The differences between the results in Tables B-3 (federal 8-hour standard), B-4 (State 
1-hour standard) and B-5 (State 8-hour standard) are the “incremental” impacts of not 
attaining the State 1-hour and 8-hour standards, compared to the federal 8-hour ozone 
standard, respectively. However, it is more reasonable to consider attainment of the two 
state standards together, compared to current ozone levels, since it is unlikely that 
control strategies will be geared to first attain one standard and then the other. 
Therefore, the impacts are not separable and should not be treated as such. 
Nonetheless, the following discussion can be helpful in understanding the incremental 
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impacts. 
 
Comparing Tables B-3 and B-5, the current impact of not attaining the federal 8-hour 
standard is about 360 premature deaths, with an additional 270 deaths associated with 
not attaining the proposed State 8-hour standard, making the total estimated impact of 
not attaining both standards 630 premature deaths. Similarly, statewide about 2,400 
hospital admissions annually are associated with nonattainment of the federal 8-hour 
standard, and an additional 1,800 hospitalizations are due to nonattainment of the 
proposed State 8-hour standard, making the total estimated impact of not attaining both 
the federal 8-hour and State 8-hour standards 4,200 hospital admissions. For ER visits, 
we estimate that 380 cases are associated with nonattainment of the federal 8-hour 
standard, and an additional 280 cases with nonattainment of the proposed State 8-hour 
standard, for a total of 660 cases associated annually with nonattainment of the 
proposed 8-hour standard. For school loss, 2.5 million days are estimated to be 
associated with the nonattainment of the federal 8-hour standard, and an additional 2.2 
million days, a total of 4.7 million days, associated with nonattainment of the proposed 
State 8-hour standard. Lastly, we estimated that the impact of current ozone levels is 
about 1.8 million minor restricted activity days due to nonattainment of the federal 8-
hour standard, and an additional 1.3 million, for a total of 3.1 million days, associated 
with nonattainment of the proposed State 8-hour standard. 
 
A similar examination of Tables B-4 and B-5 reveals the incremental impacts of not 
attaining the proposed State 8-hour standard compared to the State 1-hour standard. 
The current impact of not attaining the State 1-hour standard is about 540 premature 
deaths, with an additional 90 deaths associated with not attaining the proposed 8-hour 
standard, making the total estimated impact of not attaining both the State 1-hour and 8-
hour standards 630 premature deaths. Similarly, statewide about 3,600 hospital 
admissions annually are associated with nonattainment of the State 1-hour standard, 
and an additional 600 hospitalizations are due to nonattainment of the proposed 8-hour 
standard, making the total impact of not attaining both the State 1-hour and 8-hour 
standards 4,200 hospital admissions. For ER visits, we estimate that 560 cases are 
associated with nonattainment of the 1-hour standard, and an additional 100 cases with 
nonattainment of the proposed 8-hour standard, for a total of 660 cases associated 
annually with nonattainment of the proposed 8-hour standard. For school loss, 3.8 
million days are estimated to be associated with the nonattainment of the State 1-hour 
standard, and an additional 900,000 days, a total of 4.7 million days, associated with 
nonattainment of the proposed 8-hour standard. Lastly, we estimated that the impact of 
current ozone levels is about 2.6 million minor restricted activity days due to 
nonattainment of the 1-hour standard, and an additional 500,000, for a total of 3.1 
million days, associated with nonattainment of the proposed 8-hour standard. 
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Figure B-2: Incremental Impacts of Ozone Exposures Compared to Attainment of 
Ozone Standards for Premature Deaths and School Absences (Annual statewide 
cases avoided with attainment of ozone standards.  Details are given in the text.) 

Deaths School Absences

State 8-hr

State 1-hr

Federal 8-hr

Meeting Federal 8-hr  
standard of 0.08 ppm

Meeting State 1-hr 
standard of 0.09 ppm 

Meeting State 8-hr 
standard of 0.070 ppm 
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360

4.7M

3.8M

2.5M

360
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+90

2.5M

+1.3M
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Figure B-2 summarizes the results of the above incremental impacts discussion for two 
endpoints: premature death and school absences.  The numbers within each stacked 
bar represent the incremental impacts analysis.  For premature death, attainment of the 
federal 8-hour standard would avoid 360 deaths annually in California.  An additional 
180 deaths, as indicated inside the stacked bar, would be avoided with attainment of the 
State 1-hour standard, and another 90 deaths would be avoided with attainment of the 
proposed State 8-hour standard, for a total of 630 deaths avoided annually at full 
attainment, as indicated on the side next to the bar.  For illness-related school 
absences, the incremental analysis estimates annual avoidance of about 2.5 million 
school absences with attainment of the federal 8-hour standard, an additional 1.3 million 
avoided school absences with attainment of the current State 1-hour standard, and 
another 900,000 (indicated by +0.9M inside the stacked bar) with attainment of the 
proposed 8-hour standard, for a total of 4.7 million fewer school absences. 
 
Sensitivity Analysis Results 
 
We performed several sensitivity analyses to investigate two key assumptions in our 
analysis. Here, we discuss results on both the State 8-hour standard and the 1-hour 



B-24 

standard.  Our first sensitivity analysis examined the implications ofan alternative 
exposure assessments. SpecificallyIn the first reassessment, we interpolated 
concentrations for each census tract using nearby monitoring data. The exposure of the 
population within each census tract was determined using the inverse square distance 
weighted interpolation of the ozone concentrations observed at the monitors within a 50-
kilometer radius of the centroid. The results for mortality are similar to those obtained 
using the base-case approach.Attaining the 1-hour ozone standard statewideNot 
attaining the proposed California 8-hour ozone standard using census-tract 
interpolations led to 570an estimated current impact of 610 deaths compared to 580 
deaths avoided630 deaths using our base-case approach. Not attaining the State 1-
hour ozone standard using census-tract interpolations lead to an estimated current 
impact of 530 deaths compared to 540 deaths using our base-case approach. In the 
second assessment usingreassessment of exposure, we assigned residents to their 
county-wide average ozone concentrations, similar results, about 630 deaths, are 
obtained.concentrations.  Similar impacts of about 680 deaths was obtained for the 
proposed 8-hour standard and 580 deaths was obtained for the State 1-hour standard.  
 
In our second sensitivity analysis, we examined the implications of assuming alternative 
threshold models. If we assumed a threshold of 60 ppb and a 40% increase of the slope 
of the remaining higher concentrations, it resulted in abouta 10% to 14% decrease in 
estimated health outcomes.impacts. For example, the estimated mortality impact would 
decrease from 580 to 520.630 to 540 comparing current ozone levels with attainment of 
the proposed 8-hour standard, and from 540 to 490 comparing current ozone levels with 
attainment of the 1-hour standard. The breakeven point associated with a 40% increase 
in the slope would be about 55 ppb for both the 1-hour and 8-hour standards. In other 
words, if the slope at the higher end of exposure was 40% greater than the slope for the 
full range of exposures, we would obtain the same number of casesimpact estimate as 
in the base case, if the higher slope estimate was applied to concentrations greater than 
55 ppb. For an assumed threshold of 70 ppb, the slope would have to increase by about 
140% to get the same number of cases as in150% for the 8-hour standard or about 
130% for the 1-hour standard to obtain about the same impact as in the base case, non-
threshold model. If we assumed a threshold at 50 ppb with a 100% increase in the 
remaining slope, the estimate number of caseestimated impact would increase by about 
70% for the 8-hour standard and about 75% for the 1-hour standard.  

Uncertainties and Limitations  
 
There are a number of uncertainties involved in quantitatively estimating the impacts on 
healthbenefits associated withreductions in outdoor ozone air pollution. Over time, some 
of these will be reduced as new research is conducted. However, some uncertainty will 
remain in any estimate. Below, we briefly discuss some of the major uncertainties and 
limitations of these estimated health benefits.impacts. These issues are discussed in 
more detail in Chapter 10 (also see Levy et al., 2001; Thurston and Ito, 1999).  
 
Developing concentration-response functions   
 
A primary uncertainty is the choice of the specific studies and concentration-response 
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functions used in thisthe quantification. Several challenges and unresolved issues 
present themselves with respect to designing and interpreting time-series studies of  
ozone-relatedozone-related health effects. The principal challenge facing the analyst in 
the daily time series context is to remove bias due to confounding by short-term 
temporal factors operating over time scales from days to seasons. The correlation of 
ozone with these confounding terms tends to be higher than that for PM or other 
gaseous pollutants. Thus, model specifications that may be appropriate for PM, the 
primary focus of much of the available literature, may not necessarily be adequate for 
ozone. Few studies to date have thoroughly investigated these potential effects with 
reference to ozone, introducing an element of uncertainty into thehealth benefits 
analysis.  
 
Of particular importance is the strong seasonal cycle for ozone, high in summer and low 
in winter,which is opposite to the usual cycle in daily mortality and morbidity, which is 
typically high in winter and low in summer. Inadequate control for seasonal patterns in 
time series analyses leads to biased effect estimates. In the case of ozone, inadequate 
seasonal pattern control generally yields statistically significant inverse associations 
between ozone and health outcomes. In contrast, for winter-peaking pollutants such as 
CO and NO2, the bias is toward overly positive effect estimates. Also, temporal cycles in 
daily hospital admissions or emergency room visits are often considerably more 
episodic and variable than is usually the case for daily mortality. As a result, smoothing 
functions that have been developed and tuned for analyses of daily mortality data may 
not work as well at removing cyclic patterns from morbidity analyses.  
 
Potential confounding by daily variations in co-pollutants and weather is another 
analytical issue to be considered. With respect to co-pollutants, daily variations in ozone 
tends not to correlate highly with most other criteria pollutants (e.g., CO, NO2, SO2, 
PM10), but may be more correlated with secondary fine particulate matter (e.g., PM2.5) 
measured during the summer months. Assessing the independent health effects of two 
pollutants that are somewhat correlated over time is problematic. However, much can 
be learned from the classic approach of first estimating the effects of each pollutant 
individually, and then estimating their effects in a two-pollutant model. For this reason, 
we have emphasized use of studies that have also controlled for PM.  
 
The choice of the studies and concentration-response functions used for health impact 
assessment can affect the benefitsimpact estimates. Because of differences, likely 
related to study location, subject population, study size and duration, and analytical 
methods, effect estimates differ somewhat between studies. We have addressed this 
issue by emphasizing meta-analyses and multi-city studies, and also by presenting 
estimates derived from several studies.  
 
To a substantial degree, the growing literature on acute ozone effects is an artifact of 
interest in studying acute PM effects. For example, of the 84 time-series mortality 
studies published between 1995 and mid-2004, 35 studies examined PM but not ozone; 
47 studies examined both PM and ozone; and only 2 studies examined ozone but not 
PM. In many of the multi-pollutant studies, ozone is treated primarily as a potential 
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confounder of the PM effects under study. As a result, many of these studies lack 
specific hypotheses regarding mortality effects of ozone, and fail to provide the range 
and depth of analyses, including sensitivity analyses, that would be most useful in 
judging whether ozone is an independent risk factor for acute mortality. This is in 
contrast to morbidity studies where hypotheses regarding ozone effects on respiratory 
symptoms, lung function, hospitalization and ER visits, etc. have been studied with 
ozone treated as a key pollutant. Fortunately, studies of short-term exposure and 
mortality have been replicated in many cities throughout the world, under a wide range 
of exposure conditions, climates and covarying pollutants. As a result, the evidence of 
an effect of ozone on premature mortality is compelling. Nevertheless, uncertainty 
remains about the actual magnitude of the effect and the appropriate confidence 
interval. 
  
Thresholds 
 
A second major uncertainty relates to the general shape of the concentration-response 
function and the existence of a threshold. This is discussed in detail earlier, with the 
conclusion that there is little evidence for a threshold. An important consideration in 
determining if a safe level of ozone can be identified is whether the CR relationship is 
linear across the full concentration range or instead shows evidence of a threshold. 
Among the ozone epidemiology literature, only a few studies of hospital admissions and 
emergency room visits have examined the shape of the CR function. These studies also 
provide the only epidemiologic investigations into whether or not there is an ozone 
effect threshold. Since only a few studies have investigated whether there is an effect 
threshold, and the few studies available do not cover all endpoints, the epidemiologic 
literature does not provide a basis for concluding whether or not there is a population 
level effect threshold. However, many of the available studies were conducted at fairly 
low concentrations of ambient ozone, so we are never extrapolating beyond the range 
of the studies. Therefore, for this analysis, we have assumed that there is no threshold 
for ozone effects and we estimated benefitsimpacts down to an assumed background 
concentration of 0.04 ppm. To the extent that there may not be health effects below the 
proposed ozone standard, the analysis may overestimate the impacts of 
reducingambient ozone. However, we also conducted a sensitivity analysis with an 
assumption ofassuming several different possible thresholds. In doing so, we also 
adjusted the slope of the upper segment of the ozone concentrations to conform with 
the implications of a threshold model. If we had assumed zero benefitsimpacts accrue 
below the proposed standards and provided no adjustment to the concentration-
response functions, our estimates would be reduced by about 80%.  
 
A related issue is that limited data suggest that ozone effects may be seasonal. While 
analysis of year round data suggests positive associations between a number of 
endpoints and ozone exposure, some data sets that have been analyzed seasonally 
report positive RR estimates for summer and negative RR estimates for winter. The 
cause of this phenomenon has not been adequately investigated, but may be related to 
thresholds, differences in personal exposure between seasons, or to co-pollutant 
exposures. In light of this uncertainty, this analysis used year-round effect estimates. 
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Inestimates,  addition,although the relatively long, warm season in California may make 
the summer estimates more relevant than those of the winter season.  
 
Assumptions about rollback 
 
A further uncertainty concerns the process used to design and implement strategies for 
controlling ozone-producing compounds. Such control strategies have been designed 
with the objective of reducing ozone episodes during worst-case meteorological 
conditions. In addition, basin-wide strategies have focused on the ozone concentrations 
at the highest (design) site in each basin. How these strategies would affect other sites 
during dissimilar episodes cannot be answered with certainty. Site-by-site analyses 
almost always have found that trends for multiple sites within a basin are very similar to 
each other. Similarly, monthly trends within a basin have usually proved to be similar, 
while the prevalence of different episode types may be markedly different for different 
months during the overall ozone season. (See trend analysis in the Supplement).  
 
Unquantified adverse effects 
 
An additional limitation in this analysis is the inability to quantify all possible health 
benefits that could beimpacts that are associated with current ozone concentrations, 
achieving the proposed ozone standards, since estimates are provided for only a subset 
of possible adverse outcomes. For example, estimates of the effects of ozone on 
asthma exacerbation, asthma exacerbationinduction, respiratory symptoms, airway 
inflammation, and acute and long-term changes in lung function are not presented. 
Although there is some evidence for such effects, the available data were either too 
inconsistent or sparse to justify quantification of possible benefits of achieving the 
proposed ozone standards.impacts of not achieving the proposed ozone standards, or 
the evidence comes from controlled exposure studies that can not be used to make 
population level effects estimates. To the extent that certain important health outcomes 
were excluded, we may have underestimated the health benefitsimpacts of the 
proposed standards.  
 
Baseline rates of mortality and morbidity 
 
There is also uncertainty in the baseline rates for the investigated health outcomes in 
the studied population. Often, one must assume a baseline incidence level for the city or 
country of interest. In addition, incidence can change over time as health habits, income 
and other factors change. 
  
Exposure assessment 
 
There are likely uncertainties in the statewide exposure assessment, and in whether the 
existing monitoring network provides representative estimates of exposure for the 
general population. We have attempted to reproduce the same relationship between 
monitor readings and exposure as in the original epidemiological studies. Most of these 
studies use population-oriented, background, fixed site monitors, often aggregated to 
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the county level. The available epidemiological studies have used multiple pollutant 
averaging times, and we have proposed conversion ratios for 1-hour to 8-hour and 24-
hour ozone concentrations based on national estimates. A preliminary examination of 
the California monitoring data indicates that the ratios are similar to those found in the 
highly populated areas of the State. However, uncertainty is added to the estimated 
benefits of attainment ofimpacts of not attaining the proposed standards to the extent 
the converted concentration bases differ from monitored concentrations.  
 
Summary  
 
The purpose of this appendix is to provide quantitative estimates of some of the health 
benefits that may accrue fromimpacts of current levels of ozone, compared to those that 
would occur under  a hypothetical control strategy that brings the State into attainment 
with the proposed ozone standards. This assessment should not be regarded as 
exhaustive, since we have provided estimates only for a selection of the most plausible 
effects for which there were high quality studies from which to derive CR 
functions.subset of health effects endpoints. However, the results presented support the 
conclusion that significant public health benefits would result from statewideimpacts are 
associated with current ozone concentrations in California that would not occur with 
attainment of the proposed ambient air quality standards for ozone. ozone standards. It 
is estimated that attainment of the proposed ozone standards throughout California 
would avoid a significantsignificantly reduce the number of ozone-related adverse 
health effects each year.  The higher central estimate between the values calculated for 
1-hour and 8-hour averaging times is given below. 
Specifically, we estimate that the current impact of exposures above the proposed 
standard is: 

•  580 (290 – 870,630 (310 – 950, probable range) premature deaths for all ages.  

•  3,800 (2,200 – 5,400,4,200 (2,400 – 5,800, 95% confidence interval (CI)) 
hospitalizations due to respiratory diseases for all ages.  

•  600 (360 – 850,660 (400 – 920, 95% CI) emergency room visits for asthma for 
children under 18 years of age.  

•  3.3 million (430,000 – 6,100,000, 95% CI)4.7 million (1,200,000 – 8,600,000, 
95% CI) illness-related school absences for children 5 to 17 years of age.  

•  2.83.1 million (1.2(1.3 million – 4.65.0 million, 95% CI) minor restricted activity 
days for adults above 18 years of age.  

 
These estimates are based on attainment of the proposed State 8-hour standard, as it is 
the more stringent of the two (1-hour and 8-hour) proposed standards. The reader is 
cautioned that since 1-hour and 8-hour concentrations are highly correlated, it is not 
appropriate to add the estimated benefits from Tables B-2 and B-3 together. impacts 
from Tables B-3, B-4 and B-5 together.  Instead, the estimates above represent the total 
impacts estimated to accrue from attaining both the proposed 8-hour and 1-hour 
standards. For a discussion of the incremental impacts of current ozone levels 
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compared to attainment of the proposed 8-hour standard over the State 1-hour standard 
and the federal 8-hour standard, see page B-19. 
 
As noted above, there are several important assumptions and uncertainties in this 
analysis. Some concern the study design, the statistical modeling methodologies used, 
and the selection of studies from which the CR functions are derived. Few studies have 
investigated the shape of the CR function, or whether there is a population response 
threshold for health endpoints other than emergency room visits for asthma. Further, but 
likely small, uncertainty is added by assumptions in the statewide exposure 
assessment. Nonetheless, when new evidence on mortality from short-term exposures 
to ozone is published from the recent meta-analyses sponsored by the US EPA, we will 
update our estimates and use the census-tract interpolation to characterize ambient 
ozone exposure. It should also be noted that since several health effects related to 
acuteexposure, andeffects of chronic ozone exposure,exposures are not included in the 
estimates, the health benefitsimpacts associated with lowering ozone exposure are 
likely underestimated. 
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Table B-1:B-2: Summary of Meta-Analyses Linking Daily Ozone to Mortality (for 10 ppb change in 24-hour 
average ozone) 
 
Study 
Number 

Author # of 
studies 

% Change in Mortality 
(95% CI) 

comment 

1 Anderson (2004) 15 1.13 (0.38 - 1.51) European studies only 
2 Anderson (2004) 20 0.75 (0.19 – 1.32) European studies corrected for possible 

publication bias 
3 Thurston+Ito (2001) 7 1.37 (0.78 – 1.96)  Earlier studies using non-linear 

specification for temperature 
4 Thurston+Ito (2001) 19 0.89 (0.56 – 1.22) All earlier studies 
5 Stieb et al. (2003) 109 1.12 (0.32 – 1.92) Meta-analysis including single and mult-

pollutant models 
6 Bell et. al. (2004) 95 0.25 (0.12 – 0.39) NMMAPS, using lag(01) 
7 Bell et. al. (2004) 95 0.52 (0.27 – 0.77)  NMMAPS,lag(06) 
8 Levy et al. (2001) 4 0.98 (0.59 – 1.38) Using relatively stringent  inclusion criteria 
9 Levy et al. (2001) 15 0.80 (0.60 – 1.00) Using less stringent inclusion criteria 
10 Gryparis et al. (2004) 23 0.5 (-0.38 – 1.30) APEHA2APEAH2 studies in  Europe, all 

year 
11 Gryparis et al. (2004) 23 1.65 (0.85 – 2.60) APEHA2APEAH2 studies in  Europe, 

summer only 
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Table B-2:B-3: California Annual Health Benefits from Attaining a 1-
hourImpacts of Current Ozone Concentrations Compared to the Federal 8-
hour Ozone Standard of 0.090.08 ppm*  

Health Endpoint  Population  

Estimated Beta (% per 10 
ppb) (95% Confidence 
Interval) Estimated Beta**  
(% per 10 ppb 1-hour ozone)    
(95% Confidence Interval)  

Avoided Incidence (cases/year) 
Mean 95% Confidence Interval 
Incidence (cases/year)  
(95% Confidence Interval)  

Premature Mortality 
due to Short-term 
Exposures  

All ages  0.0040 (0.0020 - 0.0060) ** 580 (290 – 870) ** 
360 (180 – 550) *** 

Hospital Admissions 
for Respiratory 
Diseases  

All ages  0.0164 (0.0095 - 0.0228)  3,800 (2,200 – 5,400) 
2,400 (1,400 – 3,500)  

Emergency Room 
Visits for Asthma  Age < 18  0.0237 (0.01446 – 0.0329)  600 (360 – 850) 380 (230 – 530)  

School Loss Days   Age 5-17  0.2123 (0.0334 – 0.3295) 
0.2123 (0.06672 – 0.3295)  

3,300,000 (430,000 – 6,100,000) 
2,500,000 (690,000 – 4,200,000)  

Minor Restricted 
Activity Days  Age > 18  0.0222 (0.0092 - 0.0350)  2,800,000 (1,200,000 – 4,600,000) 

1,800,000 (730,000 – 2,800,000)  

 
*Base period 2001-2003. Since 1-hour and 8-hour concentrations are highly correlated, 
it is not appropriate to add the estimated impacts from Tables B-3, B-4 and B-5 
together. Due to rounding conventions in the process of determining attainment of the 
federal 8-hour standard, the concentration of 0.084 ppm was used since this is the 
highest value considered in attainment.   
 
 **As discussed in detail in the text, the evaluation of impacts of not attaining the 8-hour 
standard was based on the equivalent 1-hour concentration. Therefore, the beta 
coefficients here are in 1-hour scale.  
 
benefits from Tables B-2 and B-3 together. **Results***Results for premature mortality 
represent a probable range of likely values rather than a 95% confidence interval since 
the coefficients were derived from examining the evidence from several studies 
separately rather than combining their results in a formal meta-analysis. 
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Table B-3:B-4: California Annual Health Benefits from Attaining an 8-hourImpacts 
of Current Ozone Concentrations Compared to the State 1-hour Ozone Standard 
of 0.0700.09 ppm*  

Health Endpoint  Population  

Estimated Beta (% per 10 
ppb) (95% Confidence 
Interval) Estimated Beta 
 (% per 10 ppb 1-hour ozone)     
(95% Confidence Interval)  

Avoided Incidence (cases/year) Mean 
(95% Confidence Interval) Incidence 
(cases/year)  
(95% Confidence Interval) 

Premature Mortality due 
to Short-term 
Exposures  

All ages  0.0053 (0.0027 – 0.0079)** 
0.0040 (0.0020 - 0.0060 540 (270 – 810) ** 

Hospital Admissions for 
Respiratory Diseases  All ages  0.0218 (0.0126 - 0.0302) 

0.0164 (0.0095 - 0.0228)  3,600 (2,000 – 5,000)  

Emergency Room Visits 
for Asthma  Age < 18  0.0314 (0.0192 - 0.0434) 

0.0237 (0.01446 – 0.0329)  570 (340 – 800) 560 (340 – 790)  

School Loss Days   Age 5-17  0.2440 (0.0844 – 0.4034) 
0.2123 (0.06672 – 0.3295)  

2,600,000 (760,000 – 5,200,000) 
3,800,000 (1,040,000 – 6,900,000)  

Minor Restricted 
Activity Days  Age > 18  0.0294 (0.0121 - 0.0462) 

0.0222 (0.0092 - 0.0350)  2,600,000 (1,100,000 – 4,200,000)  

 
*Base period 2001-2003. Since 1-hour and 8-hour concentrations are highly correlated, 
it is not appropriate to add the estimated impacts from Tables B-3, B-4 and B-5 
together. Due to rounding conventions in the process of determining attainment of the 1-
hour standard, the concentration of 0.094 benefits from Tables B-2 and B-3 together. 
ppm was used since this is the highest value considered in attainment. 
 
**Results for premature mortality represent a probable range of likely values rather than 
a 95% confidence interval since the coefficients were derived from examining the 
evidence from several studies separately rather than combining their results.results in a 
formal meta-analysis.  
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Table B-5: California Annual Health Impacts of Current Ozone Concentrations 
Compared to the State 8-hour Ozone Standard of 0.070 ppm*  
  

Health Endpoint  Population  
Estimated Beta**  
(% per 10 ppb 1-hour ozone)    
(95% Confidence Interval)  

Incidence (cases/year)  
(95% Confidence Interval)  

Premature Mortality due 
to Short-term Exposures  All ages  0.0040 (0.0020 - 0.0060) 630 (310 – 950) *** 

Hospital Admissions for 
Respiratory Diseases  All ages  0.0164 (0.0095 - 0.0228)  4,200 (2,400 –5,800)  

Emergency Room Visits 
for Asthma  Age < 18  0.0237 (0.01446 – 0.0329)  660 (400 – 920)  

School Loss Days   Age 5-17  0.2123 (0.06672 – 0.3295)  4,700,000 (1,200,000 – 
8,600,000)  

Minor Restricted Activity 
Days  Age > 18  0.0222 (0.0092 - 0.0350)  3,100,000 (1,300,000 – 

5,000,000)  

 
*Base period 2001-2003. Since 1-hour and 8-hour concentrations are highly correlated, 
it is not appropriate to add the estimated impacts from Tables B-3, B-4 and B-5 
together. 
 
**As discussed in detail in the text, the evaluation of impacts of not attaining the 8-hour 
standard was based on the equivalent 1-hour concentration. Therefore, the beta 
coefficients here are in 1-hour scale.  
 
***Results for premature mortality represent a probable range of likely values rather 
than a 95% confidence interval since the coefficients were derived from examining the 
evidence from several studies separately rather than combining their results in a formal 
meta analysis. 
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Table B-4: Annual Health Benefits from Attaining 1-hour Ozone Standard of Air 
Basin of  0.09 ppm Table B-6:  Annual Health Impacts of Current Ozone 
Concentrations Compared to the Federal 8-hour Ozone Standard of 0.08 ppm by 
Air Basin (cases/year).  

Air Basin Mortality Hospital 
Admissions 

Emergency 
Room Visits 

School 
Absences 

Minor 
Restricted 

Activity 
Days 

Great Basin 
Valley  

<1  <1  <1 340 280  370 250 

Lake 
County  

0  0 0 0  0 

Lake Tahoe  <1 3 <1 <1  2,500 450  2,400  360

Mountain 
Counties  

10 7 52 36 7 5 40,000 
33,000 

41,000 
29,000

Mojave 
Desert  

43 26 300 180 50 29 280,000  
190,000 

220,000 
130,000

North Coast  <1 0 <1 0 <1 0 370 0 330 0

North 
Central 
Coast  

1 0 10 0 2 0 9,000  0 7,700  0

Northeast 
Plateau  

0 0 0 0 0

South 
Coast  

300 220 2,100 1,500 330 230 1,700,000 
1,400,000 

1,600,000 
1,100,000

South 
Central 
Coast  

16 7 110 48 16 7 97,000 
50,000 

83,000 
36,000

San Diego  24 11 160 71 22 10 120,000 
67,000 

120,000 
55,000

San 
Francisco 
Bay  

23 1 150 5 21 1 100,000 
3,700 

120,000 
3,900

San 
Joaquin 
Valley  

95 62 610 400 110 70 650,000 
480,000 

440,000 
280,000

Salton Sea  20 15 120  86 20 14 120,000 
105,000 

88,000 
62,000

Sacramento 
Valley  

39 19 220 103 32 15 170,000  
94,000 

170,000 
78,000

Statewide  580 360 3,800  2,400 600 380 3,300,000 
2,500,000  

2,800,000 
1,800,000 

Note: Some columns may not add up to the statewide totals due to rounding. Since 1-hour and 8-hour 
concentrations are highly correlated, it is not appropriate to add the estimated benefitsimpacts from 
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Tables B-4 and B-5B-6, B-7 and B-8 together. Table B-6B-8 should be used to estimate the maximum 
health benefitimpact per air basin. The uncertainty behind the mortality estimates is on the order of +/- 
50% and varies for other endpoints.  
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Table B-5:B-7: Annual Health Benefits from Attaining 8-hourImpacts of Current 
Ozone Concentrations Compared to the State 1-hour Ozone Standard of 0.0700.09 
ppm by Air Basin (cases/year).  

Air Basin Mortality Hospital 
Admissions 

Emergency 
Room Visits 

School 
Absences 

Minor 
Restricted 

Activity 
Days 

Great Basin 
Valley  

<1  1 <1  <1 650 300  820 260 

Lake 
County  

<1 0  <1 0 <1 0 35 0  53 0 

Lake Tahoe  1 <1 9 2 1 <1 6,100 
1,900  

6,600 
1,400 

Mountain 
Counties  

12 9  62 48 8 6 41,000 
45,000  

50,000 
38,000 

Mojave 
Desert  

51 40  350 270 59 45 280,000 
310,000  

260,000 
200,000 

North Coast  <1 1 <1 <1 720 0  750  0 

North 
Central 
Coast  

2 1 12 7 2 1 9,100 
7,600  

8,800 
5,300 

Northeast 
Plateau  

<1 0  <1 0 <1 0 88 0  140 0 

South 
Coast  

260 290  1,700 2,000 270 310 1,100,000 
2,000,000  

1,300,000 
1,500,000 

South 
Central 
Coast  

17 14 120 97 18 14 92,000 
106,000  

91,000 
73,000 

San Diego  25 21  170 140 23 19 110,000 
130,000  

130,000 
100,000 

San 
Francisco 
Bay  

14 20  192 40 13 18 51,000 
110,000  

72,000 
110,000 

San 
Joaquin 
Valley  

100 89  670 570 120 100 600,000 
740,000  

470,000 
410,000 

Salton Sea  21 19  130 110 21 19 110,000 
140,000  

91,000 
81,000 

Sacramento 
Valley  

39  220 200 32 29 140,000 
200,000  

160,000 
150,000 

Statewide  540  3,600 570 560 2,600,000 
3,800,000  

2,600,000 

Note: Some columns may not add up to the statewide totals due to rounding. Since 1-hour and 8-hour 
concentrations are highly correlated, it is not appropriate to add the estimated benefitsimpacts from 
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Tables B-4 and B-5B-6, B-7 and B-8 together. Table B-6B-8 should be used to estimate the maximum 
health benefitimpacts per air basin. The uncertainty behind the mortality estimates is on the order of +/- 
50% and varies for other endpoints.  
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Table B-6: Annual Health Benefits from Attaining Both 1-hour and 8-hour Ozone 
Standards by Air Basin 
Table B-8: Annual Health Impacts of Current Ozone Concentrations Compared to 
the State 8-hour Ozone Standard of 0.070 ppm by Air Basin (cases/year). 

Air Basin Mortality Hospital Admissions Emergency Room 
Visits 

School 
Absences 

Minor 
Restricted 
Activity 
Days 

Great Basin 
Valley  

<1  1  <1  <1 650 1,100  820 870 

Lake 
County  

<1 0  <1 0 <1 0 35 49  53 48 

Lake Tahoe  1 <1 9 8 1 <1 6,100 
8,600  

6,600 
6,400 

Mountain 
Counties  

12 10  62  61 8 41,000 
61,000  

50,000 
49,000 

Mojave 
Desert  

51 50  350 340 59 58 280,000 
420,000  

260,000 
250,000 

North Coast  <1 1 <1 720 1,400  750 990 

North 
Central 
Coast  

2 12 17 2 3 9,100 
19,000  

8,800 
12,700 

Northeast 
Plateau  

<1 0  <1 0 <1 0 88 270  140 270 

South 
Coast  

300 320  2,100  2,200 330 350 1,700,000 
2,300,000  

1,600,000 

South 
Central 
Coast  

17 19 120 130 18 19 97,000 
150,000  

91,000 
97,000 

San Diego  25 33  170 220 23 30 120,000 
220,000  

130,000 
170,000 

San 
Francisco 
Bay  

23 21  150 140 21 19 100,000 
120,000  

120,000 
110,000 

San 
Joaquin 
Valley  

100  670650 120110 650,000 
880,000  

470,000 
460,000 

Salton Sea  21 24  130 150 21 24 120,000 
200,000  

91,000 
110,000 

Sacramento 
Valley  

39 45  220 250 32 37 170,000 
250,000  

170,000 
190,000 

Statewide  630  4,200 660 4,700,000  3,100,000 

 
Note: The higher central estimate for the benefit values (either 1-hour or 8-hour averaging times) is given 
above for each endpoint bySome columns may not add up to the statewide totals due to rounding. Since 
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1-hour and 8-hour concentrations are highly correlated, it is not appropriate to add the estimated impacts 
from Tables B-6, B-7 and B-8 together. Table B-8 should be used to estimate the maximum health 
impacts per air basin. The uncertainty behind the mortality estimates is on the order of +/- 50% and varies 
for other endpoints. 
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Supplement to Appendix B  
Rollback Formulae  
 
For the technical reader, the mathematical formulae for our rollback procedure follow. 
Denote: 
 

OzCurrent = current daily ozone observed value, 
BasinMax = design value based on three years of measured data, 
BG = background ozone of 0.04 ppm, 
Std = proposed standard (0.09 ppm for 1-hour and 0.070 ppm for 8-hour),0.094 
ppm for 1-hour, or basin-specific equivalent 1-hour design value for 8-hour 
standard of 0.070 ppm, or basin-specific equivalent 1-hour design value for 
federal 8-hour standard of 0.084 ppm, and 
OzAttain = rolled-back ozone value in the “attainment” scenario. 
 

First, the reduction percentage (or reduction factor RF) was calculated for each basin as 
follows: 
 

If BasinMax > Std, then RF = (BasinMax - Std) / (BasinMax – BG). 
If BasinMax <= Std, then RF = 0. 

 
The rollback factor, 1-RF, is applied as follows.  For all sites within the basin, the portion 
of the site’s current ozone levels above background was adjusted: 
 

If OzCurrent > BG, then OzAttain = BG + (1 - RF) × (OzCurrent – BG). 
If OzCurrent <= BG, then OzAttain = OzCurrent. 
 

The change in ozone concentrations is OzCurrent – OzAttain, calculated at the daily 
level for each site, which is the difference between the observed value and the rolled-
back value for each site on each day of the year.  
 
Note that we used the actual levels of the standards, 0.09 and 0.070 ppm, in the 
rollback rather than the maximal values that round to the standards as is done with air 
quality modeling. Such modeling usually assumes worst-case meteorology, unlike our 
methodology of using the three-year high value. 
 
Rollback Method Development  
The assumption of a constant rollback factor applied to an entire air basin was justified 
through an empirical analysis of the trends in the percentiles at South Coast Air Basin 
monitoring sites. This air basin was selected for the analysis since the air quality trends 
were clear, there is a range of coastal and inland environments, and a majority of 
benefits are projected to occur in that air basin. Figures B-2 through B-11 and Tables B-
7 through B-16B-3 through B-12 and Tables B-9 through B-18 provide examples of the 
results from that analysis, and the materials are representative of the results used for 
development of the rollback factor applied in the benefits analysis. In the graphs, the 
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dotted line indicates the ozone standard, and the dashed line represents the assumed 
background level. Due to space limitations, the legend for every percentile line was not 
provided. However, the reader is advised to examine the solid lines in each graph, from 
top to bottom, to represent the maximum, 90

th
 percentile, 80

th
 percentile, 70

th
 percentile, 

60
th
 percentile, 50

th 
percentile, and 40

th
 percentile of the annual distribution of ozone 

measurements. 
  
Briefly, the analysis showed that since 1980, the trend in the monitored values 
associated with the distribution of percentiles was consistently downward, and that the 
relationships were relatively parallel and linear. Consequently, we assumed a constant 
rollback factor based on a basin’s three-year high value, and applied it to all daily high 
values at all sites within the basin. In other words, when a control strategy is geared 
towards reducing the highest ozone levels in an air basin, its impact on days with low 
and moderate ozone levels is comparable to those days with high ozone levels.  
 
 
Estimation of Exposed Population 
  
To estimate the number of people exposed to the ozone changes observed at each 
monitoring site, the county population was divided by the number of monitoring sites in 
a given county. For example, suppose a county has N monitoring stations and 
population POP according to year 2000 census. Then we would estimate that (POP/N) 
persons were exposed to ozone levels at each of the N monitors within this county. The 
health incidences were then calculated based on the concentration-response functions 
relating changes in ozone concentrations and exposed population for each day at each 
monitor.  The sensitivity of this methodology is discussed in detail on page B-15.B-16.
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Figure B-2:B-3: Trends in Annual Percentiles of Daily Max 1-hour Ozone in 
the South Coast Air Basin 
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Table B-7:B-9: Summary of Trends in Annual Percentiles of the Daily 

Max. 1-Hr Ozone in the South Coast Air Basin 
 

Average Value During Period 
Indicator 1980-1982 1990-1992 2000-2002 

 
Maximum 0.427 0.317 0.183 

∆% above background  28% 63% 

   
90th Percentile 0.273 0.207 0.125 

∆% above background  29% 64% 

   
80th Percentile 0.217 0.170 0.109 

∆% above background  26% 61% 

   
70th Percentile 0.177 0.140 0.096 

∆% above background  27% 59% 

   
60th Percentile 0.147 0.117 0.086 

∆% above background  28% 57% 

   
50th Percentile 0.113 0.100 0.075 

∆% above background  18% 53% 

   
40th Percentile 0.090 0.078 0.064 

∆% above background  24% 52% 

 
note: Delta % above background is the change in the portion of measured ozone since  
1980-82 above "background”, where background is defined as 0.04 ppm. 
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Figure B-3:B-4: Trends in Annual Percentiles of Daily Max 8-hour Ozone in 

the 
South Coast Air Basin 
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Table B-8:B-10: Summary of Trends in Annual Percentiles of the Daily 
Max. 8-hr Ozone in the South Coast Air Basin 

 
Average Value During Period 

Indicator 1980-1982 1990-1992 2000-2002 
 

Maximum 0.294 0.205 0.145 
∆% above background  35% 59% 

   
90th Percentile 0.197 0.148 0.102 

∆% above background  31% 61% 

   
80th Percentile 0.165 0.127 0.091 

∆% above background  30% 60% 

   
70th Percentile 0.135 0.109 0.080 

∆% above background  28% 58% 

   
60th Percentile 0.111 0.091 0.071 

∆% above background  28% 57% 

   
50th Percentile 0.084 0.074 0.062 

∆% above background  22% 51% 

   
40th Percentile 0.068 0.059 0.056 

∆% above background  32% 44% 

 
note: Delta % above background is the change in the portion of measured ozone since  
1980-82 above "background”, where background is defined as 0.04 ppm. 
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Figure B-4:Figure B-5: Trends in Annual Percentiles of Daily Max 1-hour Ozone at 
 

N. Long Beach 
 

Trends in Annual Percentiles of the
Daily Max. 1-Hr Ozone at N. Long Beach
(three-year averages for percentiles 40, 50, 60, 70, 80, 90 and Max)

0.00

0.05

0.10

0.15

0.20

0.25

0.30

1980 1985 1990 1995 2000

Year

O
zo

ne
 (p

pm
)

Max 
 
90 
 
40 



B-50 

Table B-9:B-11: Summary of Trends in Annual Percentiles of the Daily 
Max 1-hour Ozone at N. Long Beach 

 
Average Value During Period 

Indicator 1980-1982 1990-1992 2000-2002 
 

Maximum 0.217 0.127 0.113 
∆% above background  51% 58% 

   
90th Percentile 0.087 0.070 0.063 

∆% above background  36% 50% 

   
80th Percentile 0.067 0.057 0.055 

∆% above background  38% 45% 

   
70th Percentile 0.053 0.050 0.049 

∆% above background  25% 30% 

   
60th Percentile 0.047 0.043 0.044 

∆% above background  50% 40% 

   
50th Percentile 0.037 0.037 0.041 

∆% above background  Percentiles are below background. 

   
40th Percentile 0.030 0.030 0.036 

∆% above background  Percentiles are below background. 

 
note: Delta % above background is the change in the portion of measured ozone since  
1980-82 above "background”, where background is defined as 0.04 ppm. 
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Figure B-5:B-6: Trends in annual percentiles of daily max 8-hour ozone at 

N. Long Beach
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Table B-10:B-12: Summary of Trends in Annual Percentiles of the 
Daily Max 8-hour Ozone at N. Long Beach 

 
Average Value During Period 

Indicator 1980-1982 1990-1992 2000-2002 
 

Maximum 0.105 0.091 0.077 
∆% above background  21% 43% 

   
90th Percentile 0.053 0.050 0.049 

∆% above background  28% 33% 

   
80th Percentile 0.043 0.041 0.044 

∆% above background  59% -29% 

   
70th Percentile 0.036 0.036 0.039 

∆% above background  Percentiles are below background. 

   
60th Percentile 0.030 0.032 0.036 

∆% above background  Percentiles are below background. 

   
50th Percentile 0.025 0.028 0.033 

∆% above background  Percentiles are below background. 

   
40th Percentile 0.020 0.024 0.028 

∆% above background  Percentiles are below background. 

 
note: Delta % above background is the change in the portion of measured ozone since  
1980-82 above "background”, where background is defined as 0.04 ppm. 
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Figure B-6:B-7: Trends in annual percentiles of daily max 1-hour ozone 
L.A. – N. Main 
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Table B-11:B-13: Summary of Trends in Annual Percentiles of the Daily 
Max 1-hour Ozone at L.A. - N. Main 

 
Average Value During Period 

Indicator 1980-1982 1990-1992 2000-2002 
 

Maximum 0.337 0.197 0.127 
∆% above background  47% 71% 

   
90th Percentile 0.150 0.113 0.074 

∆% above background  33% 69% 

   
80th Percentile 0.120 0.090 0.064 

∆% above background  38% 70% 

   
70th Percentile 0.097 0.077 0.055 

∆% above background  35% 73% 

   
60th Percentile 0.077 0.063 0.050 

∆% above background  36% 74% 

   
50th Percentile 0.063 0.050 0.044 

∆% above background  57% 84% 

   
40th Percentile 0.050 0.043 0.037 

∆% above background  67% 100% 

 
note: Delta % above background is the change in the portion of measured ozone since  
1980-82 above "background”, where background is defined as 0.04 ppm. 
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Figure B-7:B-8: Trends in annual percentiles of daily max 8-hour ozone at 

L.A.-N. Main 
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Table B-12:B-14: Summary of Trends in Annual Percentiles of the Daily 
Max 8-hour Ozone at L.A. - N. Main 

 
Average Value During Period 

Indicator 1980-1982 1990-1992 2000-2002 
 

Maximum 0.217 0.138 0.103 
∆% above background  45% 64% 

   
90th Percentile 0.103 0.081 0.057 

∆% above background  36% 73% 

   
80th Percentile 0.083 0.064 0.049 

∆% above background  44% 79% 

   
70th Percentile 0.068 0.055 0.044 

∆% above background  47% 87% 

   
60th Percentile 0.054 0.047 0.039 

∆% above background  49% 100% 

   
50th Percentile 0.043 0.039 0.034 

∆% above background  100% 100% 

   
40th Percentile 0.033 0.031 0.029 

∆% above background  Percentiles are below background. 

 
note: Delta % above background is the change in the portion of measured ozone since  
1980-82 above "background”, where background is defined as 0.04 ppm. 
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Figure B-8:B-9: Trends in annual percentiles of daily max 1-hour ozone at 
Azusa 
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Table B-13:B-15: Summary of Trends in Annual Percentiles of the Daily 
Max 1-hour Ozone at Azusa 

 
Summary of Trends in Annual Percentiles of the 

Daily Max. 1-Hr Ozone at Azusa 
Average Value During Period 

Indicator 1980-1982 1990-1992 2000-2002 
 

Maximum 0.373 0.260 0.167 
∆% above background  34% 62% 

   
90th Percentile 0.227 0.163 0.090 

∆% above background  34% 73% 

   
80th Percentile 0.180 0.130 0.075 

∆% above background  36% 75% 

   
70th Percentile 0.133 0.110 0.065 

∆% above background  25% 73% 

   
60th Percentile 0.107 0.087 0.056 

∆% above background  30% 77% 

   
50th Percentile 0.080 0.067 0.047 

∆% above background  33% 83% 

   
40th Percentile 0.063 0.050 0.039 

∆% above background  57% 100% 

 
note: Delta % above background is the change in the portion of measured ozone since  
1980-82 above "background”, where background is defined as 0.04 ppm. 
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Figure B-9:B-10: Trends in annual percentiles of daily max 8-hour ozone at 
Azusa 
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Table B-14:B-16: Summary of Trends in Annual Percentiles of the Daily 
Max 8-hour Ozone at Azusa 

 
Average Value During Period 

Indicator 1980-1982 1990-1992 2000-2002 
 

Maximum 0.242 0.170 0.123 
∆% above background  35% 59% 

   
90th Percentile 0.155 0.108 0.068 

∆% above background  41% 76% 

   
80th Percentile 0.123 0.088 0.057 

∆% above background  41% 79% 

   
70th Percentile 0.093 0.074 0.050 

∆% above background  36% 82% 

   
60th Percentile 0.074 0.059 0.043 

∆% above background  46% 100% 

   
50th Percentile 0.054 0.046 0.036 

∆% above background  60% 100% 

   
40th Percentile 0.043 0.036 0.030 

∆% above background  100% 100% 

 
note: Delta % above background is the change in the portion of measured ozone since  
1980-82 above "background”, where background is defined as 0.04 ppm. 
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Figure B-10:B-11: Trends in annual percentiles of daily max 1-hour ozone at 
Crestline 
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Table B-15:B-17: Summary of Trends in Annual Percentiles of the Daily 
Max 1-hour Ozone at Crestline 

 
Average Value During Period 

Indicator 1980-1982 1990-1992 2000-2002 

 

Maximum 0.330 0.293 0.173 

∆% above background  13% 54% 

   

90th Percentile 0.203 0.170 0.116 

∆% above background  20% 53% 

   

80th Percentile 0.170 0.143 0.100 

∆% above background  21% 54% 

   

70th Percentile 0.137 0.117 0.086 
∆% above background  21% 52% 

   
60th Percentile 0.103 0.100 0.074 

∆% above background  5% 46% 

   
50th Percentile 0.073 0.077 0.064 

∆% above background  -10% 29% 

   
40th Percentile 0.057 0.057 0.056 

∆% above background  0% 7% 

 
note: Delta % above background is the change in the portion of measured ozone since  
1980-82 above "background”, where background is defined as 0.04 ppm. 
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Figure B-11:2: Trends in annual percentiles of daily max 8-hour ozone at 
Crestline 
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Table B-16:B-18: Summary of Trends in Annual Percentiles of the Daily 
Max 8-hour Ozone at Crestline 

 
Average Value During Period 

Indicator 1980-1982 1990-1992 2000-2002 
 

Maximum 0.257 0.197 0.143 
∆% above background  28% 53% 

   
90th Percentile 0.158 0.136 0.098 

∆% above background  18% 51% 

   
80th Percentile 0.132 0.113 0.085 

∆% above background  21% 51% 

   
70th Percentile 0.107 0.095 0.074 

∆% above background  17% 50% 

   
60th Percentile 0.082 0.080 0.065 

∆% above background  4% 41% 

   
50th Percentile 0.058 0.062 0.056 

∆% above background  -22% 11% 

   
40th Percentile 0.047 0.051 0.050 

∆% above background  -65% -55% 

 
note: Delta % above background is the change in the portion of measured ozone since  
1980-82 above "background”, where background is defined as 0.04 ppm. 
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Table B-17:B-19: Baseline Incidence Rates (Incidence/1000 Persons/Year) 

County Name Mortality (Short-Term Exposures) 
Non-Accidental, All Ages 

Hospital Admissions, All 
Respiratory, All Ages 

ER Visits for Asthma, Age 
Under 18 

School Loss Days, All 
Illness, Age 5-17 MRAD Age>18 

Alameda County 6.60 10.13 3.81 5990.10 7805.39 
Alpine County 7.40 10.13 3.81 5990.10 7805.39 

Amador County 9.99 10.13 3.81 5990.10 7805.39 
Butte County 10.40 10.13 3.81 5990.10 7805.39 

Calaveras County 8.90 10.13 3.81 5990.10 7805.39 
Colusa County 7.10 10.13 3.81 5990.10 7805.39 

Contra Costa County 6.78 10.13 3.81 5990.10 7805.39 
Del Norte County 8.41 10.13 3.81 5990.10 7805.39 
El Dorado County 6.29 10.13 3.81 5990.10 7805.39 

Fresno County 6.41 10.13 3.81 5990.10 7805.39 
Glenn County 7.71 10.13 3.81 5990.10 7805.39 

Humboldt County 8.51 10.13 3.81 5990.10 7805.39 
Imperial County 5.44 10.13 3.81 5990.10 7805.39 

Inyo County 11.81 10.13 3.81 5990.10 7805.39 
Kern County 6.60 10.13 3.81 5990.10 7805.39 
Kings County 5.66 10.13 3.81 5990.10 7805.39 
Lake County 13.13 10.13 3.81 5990.10 7805.39 

Lassen County 5.75 10.13 3.81 5990.10 7805.39 
Los Angeles County 6.08 10.13 3.81 5990.10 7805.39 

Madera County 6.35 10.13 3.81 5990.10 7805.39 
Marin County 7.47 10.13 3.81 5990.10 7805.39 

Mariposa County 9.48 10.13 3.81 5990.10 7805.39 
Mendocino County 8.89 10.13 3.81 5990.10 7805.39 

Merced County 6.29 10.13 3.81 5990.10 7805.39 
Modoc County 11.62 10.13 3.81 5990.10 7805.39 
Mono County 3.87 10.13 3.81 5990.10 7805.39 

Monterey County 5.88 10.13 3.81 5990.10 7805.39 
Napa County 10.45 10.13 3.81 5990.10 7805.39 

Nevada County 8.56 10.13 3.81 5990.10 7805.39 
Orange County 5.68 10.13 3.81 5990.10 7805.39 
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Placer County 7.00 10.13 3.81 5990.10 7805.39 
Plumas County 10.08 10.13 3.81 5990.10 7805.39 

Riverside County 7.37 10.13 3.81 5990.10 7805.39 
Sacramento County 7.14 10.13 3.81 5990.10 7805.39 
San Benito County 5.06 10.13 3.81 5990.10 7805.39 

San Bernardino County 6.10 10.13 3.81 5990.10 7805.39 
San Diego County 6.41 10.13 3.81 5990.10 7805.39 

San Francisco County 8.78 10.13 3.81 5990.10 7805.39 
San Joaquin County 6.98 10.13 3.81 5990.10 7805.39 

San Luis Obispo 
County 7.87 10.13 3.81 5990.10 7805.39 

San Mateo County 6.77 10.13 3.81 5990.10 7805.39 
Santa Barbara County 6.80 10.13 3.81 5990.10 7805.39 

Santa Clara County 5.19 10.13 3.81 5990.10 7805.39 
Santa Cruz County 6.56 10.13 3.81 5990.10 7805.39 

Shasta County 9.50 10.13 3.81 5990.10 7805.39 
Sierra County 9.26 10.13 3.81 5990.10 7805.39 

Siskiyou County 10.42 10.13 3.81 5990.10 7805.39 
Solano County 5.90 10.13 3.81 5990.10 7805.39 

Sonoma County 8.17 10.13 3.81 5990.10 7805.39 
Stanislaus County 7.22 10.13 3.81 5990.10 7805.39 

Sutter County 7.43 10.13 3.81 5990.10 7805.39 
Tehama County 9.90 10.13 3.81 5990.10 7805.39 
Trinity County 10.73 10.13 3.81 5990.10 7805.39 
Tulare County 6.71 10.13 3.81 5990.10 7805.39 

Tuolumne County 9.50 10.13 3.81 5990.10 7805.39 
Ventura County 5.76 10.13 3.81 5990.10 7805.39 

Yolo County 6.37 10.13 3.81 5990.10 7805.39 
Yuba County 7.26 10.13 3.81 5990.10 7805.39 
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Tsunamis, Earthquakes Overdue in Lake Tahoe
Becky Oskin, OurAmazingPlanet Staff Writer   |   December 06, 2012 10:58am ET

   

SAN FRANCISCO — A tsunami-producing fault in Lake Tahoe is overdue for another earthquake, scientists said here
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Credit: Jillian Maloney, Scripps.View full size image

A lidar image of Fallen Leaf Lake in the Lake Tahoe Basin. The blue line is the West Tahoe
Fault. The rainbow hues reflect the depth of the lake.

yesterday (Dec. 4) at the annual meeting
of the American Geophysical Union.

The West Tahoe Fault is capable of
producing a magnitude-7.3 earthquake
and tsunamis up to 30 feet (10 meters)
high in the clear blue lake, where million-
dollar homes line the shore, researchers
said.

Earthquakes strike every 3,000 to 4,000
years on the fault, and the most recent
shaker was 4,500 years ago, indicating the
fault is overdue for another earthquake,
said Jillian Maloney, a graduate student at
the Scripps Institution of Oceanography
in San Diego.
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The West Tahoe fault defines the west shore of the lake, coming on shore at Baldwin Beach, passing through the southern third
of Fallen Leaf Lake, and then descending into Christmas Valley near Echo Summit.

Underwater tracking

To trace the fault's history, Maloney and her colleagues examined data from a CHIRP seismic imaging system, which details
underwater sediment layers at very high resolution. (CHIRP stands for compressed high intensity radar pulse.) The researchers
correlated landslide deposits, which could be related to past earthquakes, throughout western Lake Tahoe and in small lakes
immediately to the south with radiocarbon dates from the sediments.

The West Tahoe Fault has a complicated history, the analysis reveals. The fault appears to alternate between breaking all at
once, in a 31-mile long (50 kilometer) fracture, and in smaller, shorter segments. The discovery has implications for the Tahoe's
seismic hazard, because the size of an earthquake relates to the length of a fault rupture, Maloney said. The biggest earthquakes
come from the longest fault fractures.

The correlations, while still at an early stage, indicate the last time the fault's entire length ruptured was 7,800 years ago,
Maloney told OurAmazingPlanet. More recent quakes occurred on individual segments, she said.

Tsunami risk

Because the fault crosses the lake, scientists worry a future earthquake will cause a tsunami in Lake Tahoe. The monster waves
could form in two ways: by the fault displacing ground under the lake, similar to Japan's Tohoku tsunami, or by causing
landslides that displace the water. A combination of both could also create an even bigger wave.

Layers of sediment preserved in and around Lake Tahoe record evidence of past tsunamis, said Graham Kent, director of the

Lake Tahoe Tsunami & Earthquake Risk | US Earthquake Hazards | LiveSc... http://www.livescience.com/25287-lake-tahoe-tsunami-earthquake-risk.html

2 of 6 10/20/2013 5:26 PM



Nevada Seismological Laboratory in Reno.

However, having smaller earthquakes on the West Tahoe Fault would be better for the ski town. "If it breaks up into multiple
segments, it might not be as great a tsunami risk," Kent told OurAmazingPlanet.

The most recent earthquake in the Tahoe region was about 575 years ago, on the Incline Fault, which becomes active about
every 10,000 to 15,000 years. Scientists estimate its earthquake size potential at magnitude 7.

At more than 1,645 feet (501 meters) deep, Lake Tahoe, which straddles the California and Nevada border in the seismically
active Sierra Nevada region, is one of the world's deepest freshwater lakes.

This story was provided by OurAmazingPlanet, a sister site to LiveScience. Reach Becky Oskin at
boskin@techmedianetwork.com. Follow her on Twitter @beckyoskin. Follow OurAmazingPlanet on Twitter @OAPlanet.
We're also on Facebook and Google+.
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Lake Tahoe is located in one of the most seismically active regions of the United States. We are wise to always be ready

to shake, rattle, and roll.

 (http://www.addtoany.com/share_save#url=http%3A%2F%2Fwww.tahoetopia.com%2Fnews%2Fthree-faults-

under-lake-tahoe&title=Three%20Faults%20Under%20Lake%20Tahoe%20%7C%20Tahoetopia%20-%20Tahoe%20TV&description=)

Lake Tahoe is located in one of the most seismically active regions of the United States. We are wise to always be ready

to shake, rattle, and roll.

The Tahoe Basin wasn't scoured out by glaciers or extruded by volcanic eruption. Over the course of 10 million years,

powerful mountain-building processes slowly uplifted the Sierra range from a shallow sea.

Lake Formation

The Tahoe Basin itself formed when the seismic thrusting finally triggered a dramatic land collapse on the eastern

(Nevada) side of the Sierra uplift. Next, lava from the Mt. Pluto volcano in the Northstar ski area sealed off the basin's

northern end. Eventually the deep crevasse filled with water... and became what we know as Lake Tahoe. It is the tenth

deepest lake in the world at 1645 ft.

Tahoe's mountainous topography was not uplifted as a whole mass, but heaved and wrenched along rock fractures known

as fault lines. The geologic history of the Sierra is measured in millions of years, yet it is still a growing mountain range

that can generate earthquakes in swarms. Since pioneers settled the Tahoe basin, most temblors have been too weak too

cause much damage. But scientists warn that a catastrophic earthquake is only a matter of time.

The Tahoe Basin is bounded by faults on the northern and western sides. Traces of these faults, submerged on the lake

bottom and hidden by eroded soil, rock, and glacial deposits, have been revealed by new imaging technologies. John

Anderson, director of the Nevada Seismological Laboratory in Reno, recently stated: "Geologists here believe that the

underwater faults have the capability to cause a large earthquake, but any of the faults in the area have that

potential."

Three Main Faults

There are three potentially dangerous fault lines that run deep under Lake Tahoe. The northern portion of Tahoe appears

to be the most tectonically active. Near Stateline Point (location of Cal-Neva), one fault cuts directly through the area,

while an extension of the fault trends northeast through Incline Village.

Scientists believe that these two North Shore faults are part of one system and may tend to rupture together.

Another prominent fault zone is the north-south trending West Tahoe-Dollar Point fault zone. Submerged from Emerald

bay to McKinney Bay (near Tahoma/Chambers Landing), the West Tahoe fault continues on to become the Dollar Point

Fault. Geologists suspect that both of these faults may also rupture together.

Geologists warn that the faults beneath Lake Tahoe are capable of generating a 7.1-magnitude quake and enough

movement to produce tsunami waves exceeding 30 feet in height.

Low Risk

However, don't panic and sell your lakefront home! Scientists estimate the risk of a magnitude-7 quake under Lake Tahoe

in the next 50 years to be between 3% and 4%, far less than the perennial dangers of forest fires and flood in the region.

Experts do suggest that if you are near Tahoe's shoreline and feel a severe tremor that lasts for more than 10 seconds,

"first duck and cover, then sprint upwards 30 feet in elevation," --hopefully to safety.

Mark McLaughlin is a weather/historian who lives at Lake Tahoe.
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Photo of

Lake Tahoe: Sascha Brück via WikipediaLake

Tahoe is familiar to most of us as a place to go

have fun—skiing, water sports and hiking are a

few options in this beautiful U.S. landmark.

Tahoe, however, has physical attributes that

are just now being explored because of

developments in technology.

Experts are concerned about the potential for

an earthquake and tsunami. But if the most

active fault, West Tahoe, is the source, the

consequences would be cataclysmic, producing

a type of tsunami most never heard of.

The Las Vegas Sun said the West Tahoe

fault is “the most active of three major faults

in the lake.”

The fault wasn’t put on the map until 1998.

The last big quake was approximately 4,000

years ago.

Experts told the paper it wouldn’t be surprising

“if it happened tomorrow,” because they

believe such events could occur every

2,500-4,000 years.

The California Geological Survey is studying

the Lake and the team is using an unmanned

submarine normally used to explore ice

shelves in Antarctica.

Should a quake occur, there would be a

phenomenon many of us have never

considered. Engineer Gordon Seitz deemed the

situation “urgent enough” that the study

needed to be done:

“Unlike ocean tsunamis, whose

massive waves break and then

disappear, a tsunami in Lake Tahoe
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would go back and forth for hours,

hitting one side of the lake and then

the other, again and again, Seitz

said.”

The California Geological Survey explained

the phenomenon:

There are several faults thought

capable of generating large

earthquakes in the region that

encompasses Lake Tahoe, Truckee

and Carson City, Nev., including the

Genoa, Antelope Valley, Incline

Village and West Tahoe faults. The

latter fault runs under part of Lake

Tahoe and may be able to generate

damaging seiche waves (essentially

a tsunami in an enclosed body of

water).

Lake Tahoe is on the border between

California and Nevada.

(Filed by Kay B. Day/July 23, 2013)
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Title: Lake Tahoe Faults, Shaded Relief
Map

Description:

Shaded relief map of western part of the
Lake Tahoe basin, California. Faults lines
are dashed where approximately located,
dotted where concealed, bar and ball on
downthrown side. Heavier line weight
shows principal range-front fault strands
of the Tahoe-Sierra frontal fault zone
(TSFFZ). Opaque white boxes indicate
approximate segment boundaries and
right steps in range front separating
principal fault strands. EB— Emerald Bay;
ELP—Ellis Peak; EP—Echo Peak;
MT—Mt. Tallac; RP—Rubicon Peak;
TW—Twin Peaks

Location: Lake Tahoe, CA, USA

Date Taken: May 2012

Photographer: James Howle , U.S.
Geological Survey

Usage: This image is public domain/of free use unless
otherwise stated. Please refer to the USGS Copyright
section for how to credit the photo.

Source:

Figure 2 excerpted from “Airborne LiDAR
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CARNELIAN BAY, Calif. — Results of a new U.S. Geological Survey study conclude that faults west of Lake
Tahoe, Calif., referred to as the Tahoe-Sierra frontal fault zone, pose a substantial increase in the seismic hazard
assessment for the Lake Tahoe region of California and Nevada, and could potentially generate earthquakes with
magnitudes ranging from 6.3 to 6.9. A close association of landslide deposits and active faults also suggests that
there is an earthquake-induced landslide hazard along the steep fault-formed range front west of Lake Tahoe. 

Using a new high-resolution imaging technology, known as bare-earth airborne LiDAR (Light Detection And
Ranging), combined with field observations and modern geochronology, USGS scientists, and their colleagues from
the University of Nevada, Reno; the University of California, Berkeley; and the U.S. Army Corps of Engineers, have
confirmed the existence of previously suspected faults. LiDAR imagery allows scientists to "see" through dense
forest cover and recognize earthquake faults that are not detectable with conventional aerial photography.

"This study is yet one more stunning example of how the availability of LiDAR information to precisely and
accurately map the shape of the solid Earth surface beneath vegetation is revolutionizing the geosciences," said
USGS Director Marcia McNutt. "From investigations of geologic hazards to calculations of carbon stored in the
forest canopy to simply making the most accurate maps possible, LiDAR returns its investment many times over."

Motion on the faults has offset linear moraines (the boulders, cobbles, gravel, and sand deposited by an advancing
glacier) providing a record of tectonic deformation since the moraines were deposited. The authors developed new
three-dimensional techniques to measure the amount of tectonic displacement of moraine crests caused by repeated
earthquakes. Dating of the moraines from the last two glaciations in the Tahoe basin, around 21 thousand and 70
thousand years ago, allowed the study authors to calculate the rates of tectonic displacement.

"Although the Tahoe-Sierra frontal fault zone has long been recognized as forming the tectonic boundary between the
Sierra Nevada to the west, and the Basin and Range Province to the east, its level of activity and hence seismic
hazard was not fully recognized because dense vegetation obscured the surface expressions of the faults," said USGS
scientist and lead author, James Howle. "Using the new LiDAR technology has improved and clarified previous
field mapping, has provided visualization of the surface expressions of the faults, and has allowed for accurate
measurement of the amount of motion that has occurred on the faults. The results of the study demonstrate that the
Tahoe-Sierra frontal fault zone is an important seismic source for the region."

An abstract of the paper, "Airborne LiDAR analysis and geochronology of faulted glacial moraines in the Tahoe-
Sierra frontal fault zone reveal substantial seismic hazards in the Lake Tahoe region, California-Nevada USA,"
published in the "Geological Society of America Bulletin" is available online (http://gsabulletin.gsapubs.org/content/early/2012/05

/18/B30598.1.abstract) . Contact GSA for a copy of the full article.

A video is available online (http://gallery.usgs.gov/videos/541) showing a visual example of how airborne LiDAR (Light D
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etection And Ranging) imagery penetrates dense forest cover to reveal an active fault line not detectable with
conventional aerial photography.

NR2012_05_22 Tagged Images  

Total Results: 2

USGS provides science for a changing world. Visit USGS.gov (http://usgs.gov) , and follow us on Twitter @USGS (http://twitter.com/usgs) and
our other social media channels (http://usgs.gov/socialmedia) .
Subscribe to our news releases via e-mail (http://usgs.gov/newsroom/list_server.asp) , RSS (http://feeds.feedburner.com/UsgsNewsroom) or Twitter
(http://twitter.com/USGS) .
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