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ENGINEERS September 10, 2014

CVNTT I ETNGES  Ms. Carmen Borg
Shute, Mihaly & Weinberger LLP
S 396 Hayes Street
o San Francisco, California 94102
Auburn, California
el Subject:  Review of “Transportation and Traffic” Analysis —
Draft Master Environmental Impact Report
PHONE (916) 783-3838 General Plan and Development Code Update
City of Fresno, Fresno County, California

FAX (916) 783-5003

Dear Ms. Borg:

As requested, MRO Engineers, Inc., has completed a review of the “Transportation and Traffic”
section of the Draft Master Environmental Impact Report (DMEIR) prepared with respect to the
proposed General Plan and Development Code Update for the City of Fresno, California. That
document was prepared by First Carbon Solutions and published on July 22, 2014. The DMEIR
incorporates a traffic and transportation impact analysis prepared by Fehr & Peers (F&P).

This letter report documents the results of our detailed review of the DMEIR “Transportation and
Traffic” analysis.

1. Deficient Travel Demand Forecasting Model — According to page 5.14-27 of the DMEIR:

“A modified version of the Fresno COG countywide travel demand forecasting
(TDF) model was used to forecast future traffic volume for the City of Fresno
General Plan Update. The modifications were specific to the City of Fresno to
ensure that the model accurately estimated traffic volumes used in the analysis
process . . . Appendix H-5 includes documentation of the transportation modeling
and analysis steps including a summary of the model validation.”

Although DMEIR Appendix H-5 contains maps illustrating the boundaries of the model’s
traffic analysis zones (TAZ) and detailed information concerning the land use inputs for
Existing, Existing Plus Project, and Cumulative Conditions, there is no other “documentation
of the transportation modeling and analysis steps.” As noted, however, there is a summary of
the model validation, which is presented in a table entitled, “Fresno COG Traffic Model GIS
Validation Results: PM Peak Hour Two-Way Total Traffic Volumes.” For ease of reference,
that table is presented here as Attachment A.

According to the Travel Model Validation and Reasonableness Checking Manual — Second
Edition (Federal Highway Administration and Cambridge Systematics, Inc., September 24,
2010, p. 1-4), validation is defined as follows:

“Validation is the application of the calibrated models and comparison of the
results against observed data.”

Specifically, the “base year” model is run and the traffic volume estimates generated by the
model are compared to existing traffic volume data on a link-by-link basis. The question is,
how well does the model replicate existing traffic volumes? The theory is that if the model can
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accurately predict existing volumes (based on existing land use data and transportation system
information), then it will accurately predict future traffic volumes (based on future land use and
transportation system projections).

The results of the model validation process are summarized at the bottom of the table presented
in Attachment A. Three parameters were used to determine whether the modified Fresno COG
countywide model provides valid traffic estimates:

e The percent of road segments “within target deviation,”

e The Percent Root Mean Square Error, and

e The Correlation Coefficient.

For each of those three metrics, a target was established, and the model-generated traffic
volume estimates were compared to those targets, with the following results:

e The percent of road segments “within target deviation” was 60 percent, whereas the goal
was to exceed 75 percent,

e The “Percent Root Mean Square Error” was 46 percent, while the goal was to be less than
40 percent, and

e The “Correlation Coefficient” was 0.88, which just missed the goal of exceeding 0.88.
Each of these three parameters is discussed below.

Target Deviation

The “target deviations” employed in the model validation process are listed in the table
presented in Attachment Aj; they range from 0.20 to 0.60. These values were derived from a
curve presented in the Caltrans Travel Forecasting Guidelines (November 1992).

As noted above, the goal of the model validation process was for 75 percent of the links to fall
within the allowable deviation. In other words, it was considered acceptable for 25 percent of
the links to fall outside that allowable value. In fact, only 60 percent of the links met this
target, meaning that a full 40 percent failed to do so. In this case, 199 of the 495 tested links
had traffic forecasts that were either excessively high or low, compared to the actual traffic
counts.

Of those 199 deficient traffic forecasts, 120 (60 percent) were lower than the corresponding
traffic count. Moreover, of the 495 total roadway links, the traffic forecasts at 281 (57 percent)
were lower than the actual count. The links at which traffic was underestimated are highlighted
in yellow in Attachment A.

Percent Root Mean Square Error

Percent root mean square error, according to the FHWA Travel Model Validation and
Reasonableness Checking Manual is a:

“. .. measure of accuracy of the traffic assignment measuring the average error
between the observed and modeled traffic volumes on links with traffic counts.”
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The modified Fresno COG model validation had a goal for this parameter of less than 40
percent. The actual model validation result was 46 percent, which failed to meet the
established goal. Thus, the model validation process determined that the modified Fresno
COG model is not sufficiently accurate, which reinforces the results described above with
respect to the target deviation.

Correlation Coefficient

Correlation coefficient is a measure of the degree of straight-line or linear association between
two variables. A value of 1.00 would indicate a perfect relationship between the two variables.
That is, as one variable increases, the other variable increases in a linear fashion. In this case,
although the validation results indicate that the model again fell short of the established
standard, the shortfall is minimal.

Conclusion

The model validation results for the modified Fresno COG countywide travel demand
forecasting model clearly indicate that the model fails to provide accurate forecasts of future
traffic — it can’t even “predict” existing volumes. As described above, it tends to underestimate
traffic. In fact, a number of the roadway links listed in the validation results table had literally
no traffic assigned to them.

The use of this deficient tool to estimate study area traffic volumes has substantial
ramifications for the environmental analysis. In addition to the likelihood that the
underestimated traffic will result in failure to identify significant traffic impacts, it is probable
that the air quality, noise, and greenhouse gas analyses are compromised by the defective
traffic forecasts.

Clearly, more effort needs to be devoted to the model refinement process, with the goal of
creating a travel demand forecasting model that actually provides credible forecasts of travel
demand; the modified Fresno COG model used in the DMEIR traffic analysis is woefully
inadequate in this regard. Once the model has been improved to the point that it is capable of
replicating existing traffic volumes and generating meaningful future traffic projections, the
DMEIR traffic analysis needs to be revised and the document needs to be recirculated for
further public review.

Level of Service Calculation Methodology — The DMEIR traffic analysis focused on
determination of level of service (LOS) for major roadway segments throughout the city. The
specific process is described on DMEIR p. 5.14-4:

“The LOS was determined by comparing traffic volumes for selected roadway
segments with peak hour LOS capacity thresholds. These thresholds are shown in
Table 5.14-2 and were calculated based on the methodology contained in the
Highway Capacity Manual (HCM) (Transportation Research Board 2000). The
HCM methodology is the prevailing measurement standard used throughout the
United States.”

Several points are in order with respect to the above statement from the DMEIR.

First, we note that the LOS analysis was based on the year 2000 version of the Highway
Capacity Manual. This violates the requirement established in the City of Fresno Traffic
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Impact Study Report Guidelines (City of Fresno, Department of Public Works, Updated
February 2, 2009, p. 3), which requires that the:

“Most current edition of the Highway Capacity Manual by Transportation
Research Board, and MUTCD shall be used.”

The current (year 2010) version of the Highway Capacity Manual (HCM 2010) was released
on April 11, 2011. It follows previous editions completed in 1965, 1985, 1997, and 2000.

Although it is unclear exactly when the DMEIR traffic analysis was initiated, p. 5.14-4 of the
document says that the traffic counts used in the analysis represent year 2012 conditions. Thus,
the DMEIR traffic study was initiated at least a year after the current (2010) version of the
Highway Capacity Manual became widely available. Despite this, the traffic analysis was
performed using procedures documented in the superseded (year 2000) version of the Highway
Capacity Manual, which violates standard City of Fresno procedures.

The second point concerns the DMEIR statement regarding the status of the HCM
methodology as the prevailing standard for level of service analysis. This statement (which is
true) implies that the HCM method was used in the DMEIR analysis (which is not true).

The DMEIR analysis is a simple volume/capacity (V/C) ratio evaluation. In this case, the
volumes represent either the existing (year 2012) traffic volumes or the pertinent traffic
forecasts generated by the deficient modified Fresno COG model. Only the estimated capacity
thresholds were ostensibly based on HCM methodologies. DMEIR Table 5.14-2 (pages 5.14-7
and 5.14-8) presents a highly detailed set of LOS thresholds for various roadway types.
Unfortunately, no information is provided that would illuminate the question of exactly how
these thresholds were derived. (For ease of reference, DMEIR Table 5.14-2 is presented here as
Attachment B.)

For example, DMEIR Table 5.14-2 provides thresholds for each level of service (LOS A
through LOS F) for various numbers of lanes for a variety of roadway types, including
freeways. Chapter 11 of the Highway Capacity Manual (2010) describes the HCM 2010
analysis procedures for “Basic Freeway Segments.” According to that chapter, freeway level
of service is defined by density (i.e., the number of passenger cars per mile per lane); neither
traffic volume nor volume/capacity ratio is a measure of freeway level of service.

Moreover, under the HCM 2010 methodology, calculation of level of service on a freeway
segment requires substantial data input, including the following:

e Free-flow speed (miles/hour),

e Number of mainline freeway lanes,

e Lane width (feet),

e Right-hand lateral clearance (feet),

e Total ramp density (i.e., ramps/mile),

e Terrain (level, rolling, or mountainous or specific grade information),

e Heavy-vehicle (i.e., truck) percentage,
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e Peak-hour factor (which describes the uniformity of traffic flow within the peak hour), and

¢ Driver population (e.g., commuters who are familiar with the route or tourists who are not).

Although we have used freeways as an example to illustrate our point, similar considerations
apply to all of the roadway types represented in DMEIR Table 5.14-2.

No information is provided in the DMEIR with regard to the specific input parameters that
were used in developing the theoretical thresholds applied in the LOS analysis, whether for
freeways or any of the other roadway types presented. Consequently, it is impossible to judge
whether the analysis is credible and, moreover, whether the LOS results are valid.

Moreover, we assume (based on the nature of the information presented in DMEIR Table 5.14-
2) that the same input assumptions were applied across the entire study area. This ignores the
obvious fact that different roadways, or even different sections of a given road, vary somewhat.
Lane widths, shoulder widths, truck percentages, and a wide variety of parameters could easily
change as one travels down a particular roadway. The generic approach employed in the
DMEIR analysis fails to account for these key differences, which raises serious questions as to
the validity of the analysis results.

We also note that DMEIR Table 5.14-2 has “holes” where no capacity threshold value has been
provided. For example, for “super arterial” roads, values are only shown for LOS D and E; no
thresholds are presented for LOS A, B, or C. A footnote to the table might be an attempt to
explain this. It says, “LOS is not achievable because of type of facility.” Referring again to
super arterials, this suggests that it is impossible for a driver to experience LOS A, B, or C.
How can this be? If that driver happens to be traveling on one of Fresno’s super arterials at a
time when traffic is particularly light, will he not experience LOS A, which the DMEIR (p.
5.14-4) defines as:

“. .. free-flow travel with an excellent level of comfort and convenience and the
freedom to maneuver.”

According to DMEIR Table 5.14-2, the best this driver can expect is LOS D, which is defined
as:

“. .. high-density, but stable flow. Users experience severe restrictions in speed
and freedom to maneuver, with poor levels of comfort and convenience.”

This simply defies common sense and, more importantly, raises questions as to the technical
and philosophical approach to the analysis of roadway level of service. As presented, the LOS
analysis for certain roadway types lacks credibility.

The failure to use the latest version of the Highway Capacity Manual represents a violation of
City of Fresno procedures. To ensure the accuracy of the DMEIR traffic analysis, as well as
consistency with City procedures and policies, the level of service calculations must be
performed using the current, year 2010 version of the Highway Capacity Manual. Also, the
specific inputs used to develop LOS thresholds must be revealed and adjusted, as necessary, to
reflect the specific link-by-link characteristics of the study area roadways. After the LOS
calculations are corrected, the DMEIR will need to be recirculated for further public review.



Ms. Carmen Borg
September 10, 2014
Page 6

3. Obsolete Traffic Volume Data — According to the DMEIR (page 5.14-4):
“Traffic counts used for this analysis represent year 2012 conditions.”
Referring to the City of Fresno Traffic Impact Study Report Guidelines (p. 7):

“Available existing counts can be used if they are less than twelve (12) months old
and the counts have not be [sic] significantly changed due to more recent
development in the vicinity.

The traffic counts used in the DMEIR are now two years old, which violates the City’s
standard, as well as accepted practice within the traffic engineering profession. Page 19 of the
2006 Institute of Transportation Engineers (ITE) document, Transportation Impact Analyses
for Site Development, specifically states that “. . . traffic volume data should generally be no
older than 1 year.”

Because the traffic volumes represent the most critical input parameter in the level of service
calculation process, any inaccuracies in those values directly affect the validity of the level of
service results. In short, to the extent that the existing peak-hour traffic volumes are inaccurate,
the corresponding level of service results reported in the DMEIR are invalid, and a misleading
representation of the environmental setting and plan-related impacts will be provided.
Although the document does not specifically say so, it is also likely that the future year traffic
volumes were developed based, in part, on the existing traffic volumes. Thus, any
shortcomings in the existing conditions data will adversely affect the validity of the future year
information, as well.

Updated traffic data must be obtained and all analysis scenarios must be revised using the
current traffic volume information. The modified transportation and traffic impact analysis
should then be incorporated into a revised DMEIR, which must be recirculated for further
public review.

4. Failure to Consider the Operational Effects of Truck Traffic — The proposed General Plan
calls for substantial additional industrial land use, particularly in the south and west Fresno
areas. Consequently, the road system in those areas will be called upon to accommodate
substantial truck traffic.

As described above, it is impossible to determine what assumption has been incorporated into
the analysis with regard to the heavy-vehicle percentage on the study area road system.
Moreover, we would point out that the use of a blanket heavy-vehicle percentage for all study
area roadways would be inappropriate, as it would fail to account for the relatively high truck
percentages that can reasonably be anticipated in south and west Fresno and any other areas
where substantial industrial development is proposed.

To ensure that the traffic impact analysis fully accounts for truck traffic, the analysis of each
roadway link should incorporate a realistic “heavy vehicle percentage” and an appropriate
“passenger-car equivalent” (PCE) factor. These factors can be used to derive adjusted traffic
volumes that accurately account for the truck component of the pertinent traffic volume.

The traffic impact analysis incorporated into a recent draft environmental impact report
prepared for the City of Irwindale in southern California used the following PCE values
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(Reference: Urban Crossroads, Athens-Irwindale Materials Recovery Facility and Transfer
Station Traffic Impact Analysis, February 27, 2014.):

e Light trucks: PCE=1.5,
e Medium-duty trucks: PCE =2.7, and
e Heavy-duty trucks: PCE =3.7.

Thus, according to the assumptions employed in that analysis, one truck is equivalent to
between 1.5 and 3.7 passenger cars, depending upon the specific type of truck. These factors
reflect not only the size of the vehicles, but also their operating characteristics, particularly
with regard to slower acceleration, longer braking distances, and the need for greater separation
between vehicles.

The failure to incorporate appropriate factors reflecting the presence of a substantial number of
trucks in the prevailing traffic stream results in unrealistic, overly-optimistic level of service
results. The roadway segment level of service analyses must be revised to reflect the existing
and anticipated composition of traffic in the study area.

Failure to Consider the Safety Effects of Truck Traffic — As described above, the proposed
General Plan proposes substantial additional industrial land use in south and west Fresno,
where residential neighborhoods are also common. Consequently, implementation of the
proposed plan will add a considerable volume of heavy trucks to the road system in those
areas. Despite this, the “Transportation and Traffic” section of the DMEIR includes no
discussion or analysis of auto-truck conflicts and the potential safety issues associated with
mixing automobile traffic with a considerable amount of heavy-vehicle traffic. This is a
substantial deficiency in the DMEIR, given the extent of nearby residential land uses.

Deficient Safety Analysis — DMEIR p. 5.14-15 provides a one-paragraph section labeled
“Traffic Safety.” That section briefly describes a small number of locations in Fresno having
the highest number of vehicular collisions since 2009. This information, which is presented
graphically on Exhibit 5.14-5 in Appendix H-12, is based on data presented in the Statewide
Integrated Traffic Records System (SWITRS).

Unfortunately, this information is virtually meaningless, as the number of collisions alone fails
to account for the total volume of traffic at any given location. For example, consider two
hypothetical locations, both of which were found to have 100 collisions per year. Location A
carries 10,000 vehicles per day, while Location B has 100,000 vehicles per day. Based on the
analysis presented in the DMEIR, these two locations are equally problematical, despite the
fact that one carries ten times more traffic than the other.

This is, of course, not accurate and is, further, misleading. This example illustrates that it is not
simply the number of collisions that matters; it’s the rate at which the collisions occur that
accurately tells the story. A valid traffic safety analysis will include the development and
comparison of accident rates, in terms of collisions per million-vehicle-miles for key roadway
segments. The DMEIR, though, provides no such assessment and, therefore, it is impossible to
determine whether the accident data indicates an existing safety problem. In addition, the
DMEIR contains no evaluation with respect to the potential impacts of implementation of the
proposed General plan on traffic safety within the City of Fresno. The DMEIR must be revised
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to include a detailed analysis of plan-related safety impacts and to identify needed mitigation
measures.

Failure to Consider Pedestrian and Bicycle System Impacts — As noted above, the level of
service on the study area road system was derived (DMEIR, p. 5.14-4):

“. . . based on the methodology contained in the Highway Capacity Manual
(HCM) (Transportation Research Board 2000).”

The DMEIR goes on to say:

“It should be noted that this traditional methodology used to analyze the roadway
system does not consider the potential impact on walking, bicycling, and transit.”

The analyst appears to be unfamiliar with the current, year 2010 edition of the Highway
Capacity Manual, which might explain why the roadway LOS values were inappropriately
derived using the superseded year 2000 version of that document. In fact, the very first
paragraph of the “Foreword” in the current HCM document (p. V1-i) states that:

“It is the first Highway Capacity Manual fo provide an integrated multimodal
approach to the analysis and evaluation of urban streets from the points of view of
automobile drivers, transit passengers, bicyclists, and pedestrians. This is the first
manual to take into account the effects of cars on bicyclists and pedestrians.”

Recognizing the integrated nature of the transportation system, the HCM does not include
separate chapters for non-automobile travel modes. Instead, the document states (HCM 2010,
p- 1-4.):

“Where applicable, pedestrian and bicycle material has been integrated
throughout the Volume 3 [Interrupted Flow] chapters, along with the public transit
material specific to multimodal analyses.”

Detailed analysis procedures for the pedestrian, bicycle, and transit modes are presented in
HCM 2010 Chapters 16 (Urban Street Facilities) and 17 (Urban Street Segments).

Given the focus of the proposed Fresno General Plan Update on accommodating all travel
modes, it is difficult to understand how the non-automobile modes could be so thoroughly
dismissed in the DMEIR. The DMEIR acknowledges this modified City perspective with the
following statement (DMEIR, p. 5.14-42):

“The General Plan Update accepts lower LOS values. This reflects a change in
policy for the City of Fresno to acknowledge that transportation planning based
solely on roadway LOS . . . is not desirable since it fails to acknowledge other
users of the circulation system and other community values.”

Moreover, the specific policies and objectives in the proposed General Plan related to
pedestrian, bicycle, and transit facilities are detailed on pages 5.14-85 through 5.14-88 in the
DMEIR.
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Impact TRANS-6 concerns the potential impacts of the proposed General Plan on these
“alternative” travel modes. It is addressed beginning on p. 5.14-85 of the DMEIR. As stated
there:

“The project would not conflict with adopted policies, plans, or programs
regarding public transit, bicycle, or pedestrian facilities, or otherwise decrease the
performance or safety of such facilities.”

Although the next several pages of the DMEIR list the policies and objectives that relate to the
non-automobile travel modes, no quantitative analysis or qualitative statement is provided to
address the potential impacts of the proposed General Plan with regard to the “performance or
safety of such facilities.” Consequently, there is simply no basis for the DMEIR’ s finding of a
less-than-significant impact.

The DMEIR ignores factors that could lead to significant operational and safety-related
impacts throughout the City as the plan is implemented. At the very minimum, transit users
will suffer from the extensive travel delays imposed by a roadway system where LOS E and F
are prevalent. Moreover, pedestrians and bicyclists are likely to be exposed to unsafe
conditions, as frustrated motorists become impatient and make poor decisions leading to red
light running, failure to yield to pedestrians in crosswalks, or using road shoulders and bike
lanes as added travel or turn lanes.

Given the importance of non-automotive travel within the proposed plan, it is essential that the
DMEIR include a meaningful analysis of the plan’s impacts on those alternative modes. Such
an analysis is absent from the current document. Upon completion of the analysis, the DMEIR
must be revised and recirculated for further public review.

Vehicle Miles Traveled Calculation — DMEIR Table 5.14-3 presents estimates of vehicle
miles traveled (VMT) for the three analysis scenarios addressed in the traffic study: Existing
Conditions, Existing Plus General Plan Buildout, and Cumulative Plus General Plan Buildout.

Addition of General Plan Buildout to existing conditions is projected to increase the daily
VMT by almost 8,950,000 vehicle-miles, an increase of 95 percent. Under cumulative
conditions, total VMT is projected to increase by over 111 percent (i.e., 10,487,655 vehicle-
miles) compared to existing conditions.

Unfortunately, these values were derived through a “black box™ process using the modified
Fresno COG Countywide Travel Demand Forecasting Model, and no detail is provided to
assist the reader in understanding the factors that were key in developing these estimates or,
more importantly, to judge whether the estimates are credible. Because the VMT values are
key inputs to the air quality and greenhouse gas analyses, it is important to ensure the validity
of these values. (Of course, as described earlier, the ability of the Fresno COG model to
provide meaningful estimates of future travel (including future VMT estimates) is highly
questionable.)

We note that California in September 2013 enacted Senate Bill 743 (SB 743), which will
eventually eliminate level of service as a determinant of significant effects in documents
prepared under the California Environmental Quality Act (CEQA), such as the DMEIR. In
other words, vehicular delay will no longer be considered an environmental impact under
CEQA. Instead, VMT will be the primary measure of transportation impacts. Although
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debatable, this is ostensibly intended to better reflect the multi-modal nature of the
transportation system, particularly with regard to pedestrians, bicyclists, and transit users.

Although no local or statewide thresholds have been established with regard to what constitutes
a significant impact concerning increases in vehicle miles traveled, it is disappointing that the
DMEIR would dismiss a 111 percent increase in VMT as insignificant.

At-Grade Railroad Crossing Safety — As described on DMEIR pages 5.14-17 and 5.14-18,
Fresno is served by two railroad corridors. The Burlington Northern Santa Fe (BNSF) corridor
runs through “the middle of downtown” and the Union Pacific (UP) corridor runs parallel to
State Route 99 (SR 99). Moreover, “. . . about 50 freight trains pass through the two rail
corridors daily as they travel through Downtown.”

Each of these rail lines has numerous at-grade crossings of local streets and, further, each of
those locations represents a potentially hazardous condition. As traffic increases in Fresno in
accordance with the General Plan Update land use plan, the likelihood of conflicts between
automobiles and trains will also increase. Despite this, the DMEIR fails to address safety-
related issues associated with at-grade rail crossings. This is a substantial deficiency that must
be corrected.

10. Emergency Access — Impact TRANS-5 (DMEIR, p. 5.14-83) addresses whether the proposed

plan would result in inadequate emergency access, and concludes that the General Plan Update
would have a less-than-significant impact. This conclusion was based largely on a review of
the proposed General Plan policies and objectives that might “provide adequate emergency
access.” We note that the potential role of certain of these policies in providing adequate
emergency access is questionable. For example, it is unclear how Policy LU-1-g has any effect
on emergency access: ‘‘Maintain the City’s current SOI boundaries without additional
expansion . . .” Since the SOI boundary is nothing more than a line on a map, we fail to see
any effect whatsoever with respect to emergency access.

The DMEIR discussion of the emergency access issue includes the following statement:

“Implementation of the City of Fresno General Plan Update would increase the
amount of vehicle traffic, which would require the improvement and expansion of
the City of Fresno’s roadway system . . . to accommodate forecasts [sic] travel
demand as well as maintaining acceptable traffic operations (LOS) in the City (see
Impact TRANS-1). An enhanced roadway network that accommodates forecasted
travel demand would also provide adequate emergency access.”

There are several problems with this statement. First, while it is certainly true that
implementation of the proposed plan will increase the amount of vehicle traffic (as noted
earlier, the plan will more than double daily vehicle miles traveled), there is no certainty
regarding the “improvement and expansion of the City of Fresno’s roadway system.” Road
construction is dependent upon the availability of funding (among other factors) and it is not
certain whether adequate funding will be available in coming years to keep up with needs.

Second, it is also true that, “[a]n enhanced roadway network that accommodates forecasted
travel demand would also provide adequate emergency access.” Unfortunately, as
demonstrated in the DMEIR, the City’s road system will not, in many cases, accommodate the
forecasted traffic demand. For example, the level of service standard for the entire Downtown
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Planning Area (designated as Traffic Impact Zone I or TIZ-I) is LOS F. Similarly, roadway
segments within TIZ-II (“areas of the City currently built-up and wanting to encourage infill
development”) and TIZ-III (“areas near or outside the City limits but within the SOI”) that the
DMEIR has identified as operating at LOS F are “grandfathered in” and will be allowed to
continue to operate at LOS F.

By definition, roads that are projected to operate at LOS F will not accommodate forecasted
traffic demand. Referring to the level of service definitions provided on DMEIR p. 5.14-4:

“LOS F is used to define forced or breakdown conditions. This condition exists
wherever the volume of traffic exceeds the capacity of the roadway. Long queues
can form behind these bottleneck points with queued traffic traveling in a stop-
and-go fashion.”

Clearly, such roads will not provide adequate emergency access. The simple fact is that roads
that are at LOS F will be clogged with traffic, which will impede the ability of emergency
vehicles to respond to calls. A recent (September 2 and 3, 2014) feature on the NBC Nightly
News addressed the issue of delays in emergency response due to traffic congestion.
According to that report, research has indicated a ten percent increase in deaths for every
minute of delay in emergency response time. Further, a 2012 study in Utah found an eight
percent increase in fatalities within the 24-hour period following a delayed emergency
response.

Traffic delays caused by planned congestion associated with the proposed General Plan Update
will, very simply, result in additional fatalities among the citizens of Fresno, particularly in the
areas of the City where LOS F will be allowed by General Plan policies. This is a significant
impact, which was ignored in the DMEIR.

CONCLUSION

Our review of the “Transportation and Traffic” section of the Draft Master Environmental Impact
Report for the proposed City of Fresno General Plan Update revealed several issues that affect the
validity of the conclusions presented in that document. These issues should be addressed prior to
City of Fresno approval of the proposed plan and the associated environmental documentation.

Among other considerations, we find it ironic that the City of Fresno has developed a General Plan
Update that:

e Explicitly encourages and addresses the needs of non-automobile travel through an
extensive set of policies and objectives, while

e Performing absolutely no analysis to determine whether the proposed plan will have
adverse operational or safety impacts on pedestrians, bicyclists, and transit users, and

e Determines that implementation of the proposed General Plan Update will have no
significant traffic impacts, even though roads throughout the City will operate at LOS E
and F, while also

e Determining that VMT in the City will more than double as a result of plan
implementation, but still



Ms. Carmen Borg
September 10, 2014
Page 12

e Maintaining that the proposed plan will have no significant transportation impacts
requiring mitigation.

As described above, the DMEIR “Transportation and Traffic” analysis has substantial deficiencies
and, further, has failed to identify a number of significant impacts,

We hope this information is useful. If you have questions concerning any of the items presented
here or would like to discuss them further, please feel free to contact us at (916) 783-3838.

Sincerely,
MRO ENGINEERS, INC.

Lo e

Neal K. Liddicoat, P.E.
Traffic Engineering Manager
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Fresno COG Traffic Model GIS Validation Results: PM Peak Two-Way Total Traffic Volumes

A B Model Model Traffic Model Target Within Model | Difference
ID Name Location Cross Street Node | Node| A-B Node | Volume Count /Count | Deviation | Deviation |- Count Squared

1A N/O STANISLAUS 5186 5190 05186-05190 160 183 0.87 0.60 Yes -23 529

2 ABBY S/0 180 4404 2040 04404-02040 983 290 3.39 0.60 No 693 480,249

3 ABBY N/O DIVISADERO 2093 2092 02093-02092 1,055 371 2.84 0.60 No 684 467,856

4 ABBY s/0 OLIVE 2087 2086 02087-02086 908 854 1.06 0.60 Yes 54 2,916

5 AIRWAYS W/0 CLovIs 2540 8220 02540-08220 1,338 1,135 1.18 0.35 Yes 203 41,209

6 ALLUVIAL E/O CEDAR 3093 3105 03093-03105 483 912 0.53 0.60 Yes -429 184,041

7 ALLUVIAL E/O CHESTNUT 3100 3110 03100-03110 130 1,013 0.13 0.37 No -883 779,689

8 ALLUVIAL E/O INGRAM 6540 6542 06540-06542 739 840 0.88 0.60 Yes -101 10,201

9 ALLUVIAL E/O MAPLE 3096 3108 03096-03108 350 1,020 0.34 0.37 No -670 448,900
10 ALLUVIAL E/O MARKS 3165 5047 03165-05047 97 162 0.60 0.60 Yes -65 4,225
11 ALLUVIAL w/0 MILBURN 5784 5791 05784-05791 790 436 1.81 0.60 No 354 125,316
12 ALLUVIAL E/O VAN NESS 3166 5048 03166-05048 8 104 0.08 0.60 No -96 9,216
13 ALLUVIAL E/O WEST 3168 5049 03168-05049 1 53 0.02 0.60 No -52 2,704
14 ANNADALE E/O CEDAR 8434 9236 08434-09236 0 66 0.00 0.60 No -66 4,356
15 ANNADALE w/0 ELM 2134 2779 02134-02779 307 206 1.49 0.60 Yes 101 10,201
16 ANNADALE w/0o MARTIN LUTHER KING JR 2914 2934 02914-02934 17 19 0.89 0.60 Yes -2 4
17 ANNADALE w/0 WALNUT 2934 3036 02934-03036 0 9  0.00 0.60 No -9 81|
18 ARMSTRONG N/O BELMONT 3559 12146 03559-12146 294 239 1.23 0.60 Yes 55 3,025
19 ARMSTRONG N/O BUTLER 5627 6684 05627-06684 16 118 0.14 0.60 No -102 10,404
20 ARMSTRONG S/0 CHURCH 6685 12142 06685-12142 11 121 0.09 0.60 No -110 12,100
21 ARMSTRONG S/0 DAKOTA 5021 8378 05021-08378 118 360 0.33 0.60 No -242 58,564
22 ARMSTRONG S/0 KINGS CANYON 3560 6684 03560-06684 15 252 0.06 0.60 No -237 56,169
23 ASHLAN w/0 41 3128 4336 03128-04336 2,411 2,210 1.09 0.27 Yes 201 40,401
24 ASHLAN E/O BLACKSTONE 2077 3128 02077-03128 1,911 2,312 0.83 0.27 Yes -401 160,801
25 ASHLAN w/o BRYAN 3330 5072 03330-05072 138 155 0.89 0.60 Yes -17 289
26 ASHLAN E/O CEDAR 2450 2451 02450-02451 2,522 2,091 121 0.28 Yes 431 185,761
27 ASHLAN E/O CHESTNUT 5034 6812 05034-06812 1,425 1,863 0.76 0.29 Yes -438 191,844
28 ASHLAN E/O DEL MAR 2077 2444 02077-02444 1,171 1,598 0.73 0.31 Yes -427 182,329
29 ASHLAN E/O FRESNO 2445 2446 02445-02446 1,850 1,805 1.02 0.29 Yes 45 2,025
30 ASHLAN w/0o FRUIT 2440 5428 02440-05428 1,611 1,375 117 0.32 Yes 236 55,696
31 ASHLAN w/0 HAYES 3330 5072 03330-05072 138 208 0.66 0.60 Yes -70 4,900
32 ASHLAN E/O MILLBROOK 2449 5007 02449-05007 1,960 1,931 1.02 0.28 Yes 29 841
33 ASHLAN w/0 SANTA FE 2440 5428 02440-05428 1,611 1,359 1.19 0.32 Yes 252 63,504
34 ASHLAN E/O WEBER 3119 5084 03119-05084 3,093 3,111 0.99 0.25 Yes -18 324
35 ASHLAN w/0 WEST 2438 5431 02438-05431 1,801 1,495 1.20 0.31 Yes 306 93,636
36 ASHLAN w/0 WINERY 5034 6288 05034-06288 1,425 2,657 0.54 0.26 No -1,232 1,517,824
37 AUDUBON E/O BLACKSTONE 3173 3174 03173-03174 729 1,465 0.50 0.31 No -736 541,696
38 AUDUBON N/O COLE 3175 3176 03175-03176 772 1,028 0.75 0.37 Yes -256 65,536
39 AUDUBON w/0 DEL MAR 2060 12117 02060-12117 434 1,237 0.35 0.33 No -803 644,809
40 AUDUBON w/0 FRIANT 3173 5584 03173-05584 575 1,519 0.38 0.31 No -944 891,136
41 AUDUBON N/O LEXINGTON 3272 3274 03272-03274 499 1,244 0.40 0.33 No -745 555,025
42 AUDUBON N/O NEES 3272 6560 03272-06560 437 1,126 0.39 0.35 No -689 474,721
43 B N/O STANISLAUS 3493 4438 03493-04438 214 213 1.00 0.60 Yes 1 1
44 B N/O TUOLUMNE 2180 3493 02180-03493 94 180 0.52 0.60 Yes -86 7,396
45 BARSTOW E/O BLACKSTONE 2072 2347 02072-02347 1,660 1,542 1.08 0.31 Yes 118 13,924
46 BARSTOW E/O BRAWLEY 2337 3562 02337-03562 B3 354 0.09 0.60 No -321 103,041
47 BARSTOW E/O CEDAR 2354 12314 02354-12314 1,569 1,073 1.46 0.36 No 496 246,016
48 BARSTOW w/0 CEDAR 2354 5442 02354-05442 1,451 987 1.47 0.60 Yes 464 215,296
49 BARSTOW E/O FRUIT 2342 2343 02342-02343 358 1,009 0.35 0.37 No -651 423,801
50 BARSTOW E/O GRANTLAND 3295 6744 03295-06744 32 79 0.41 0.60 Yes -47 2,209
51 BARSTOW E/O PALM 2311 2344 02311-02344 684 903 0.76 0.60 Yes -219 47,961
52 BARSTOW E/O THORNE 2344 3195 02344-03195 358 1,084 0.33 0.36 No -726 527,076
53 BARSTOW W/0 VALENTINE 3562 3563 03562-03563 30 133 0.23 0.60 No -103 10,609
54 BARSTOW E/O WEST 2341 3194 02341-03194 156 770 0.20 0.60 No -614 376,996
55 BEHYMER E/O CHANCE 5513 5517 05513-05517 16 427 0.04 0.60 No -411 168,921
56 BEHYMER E/O MAPLE 5513 6648 05513-06648 474 332 1.43 0.60 Yes 142 20,164
57 BEHYMER w/0 MAPLE 5513 5517 05513-05517 16 378 0.04 0.60 No -362 131,044
58 BELMONT W/0 99 4368 4369 04368-04369 428 420 1.02 0.60 Yes 8 64
59 BELMONT E/O ABBY 2090 2728 02090-02728 809 573 141 0.60 Yes 236 55,696
60 BELMONT W/0 BLACKSTONE 4402 4403 04402-04403 530 168 3.15 0.60 No 362 131,044
61 BELMONT E/O CEDAR 2737 2738 02737-02738 1,167 1,070 1.09 0.36 Yes 97 9,409
62 BELMONT W/0 CHESTNUT 2741 2742 02741-02742 698 884 0.79 0.60 Yes -186 34,596
63 BELMONT w/0o CLOVIS 2746 2747 02746-02747 289 534 0.54 0.60 Yes -245 60,025
64 BELMONT E/O FIRST 2733 2734 02733-02734 762 1,388 0.55 0.32 No -626 391,876
65 BELMONT w/0 FRESNO 2729 2730 02729-02730 771 659 117 0.60 Yes 112 12,544
66 BELMONT w/o FULTON 4382 5178 04382-05178 1,031 878 1.17 0.60 Yes 153 23,409
67 BELMONT w/0o H 2723 6650 02723-06650 651 634 1.03 0.60 Yes 17 289
68 BELMONT W/0 MAPLE 2739 2740 02739-02740 923 1,160 0.80 0.34 Yes -237 56,169
69 BELMONT w/0 MARKS 3363 3473 03363-03473 179 409 0.44 0.60 Yes -230 52,900
70 BELMONT W/0 PEACH 2745 5505 02745-05505 442 904 0.49 0.60 Yes -462 213,444
71 BLACKSTONE N/O ALLUVIAL 6539 9180 06539-09180 2,657 2,821 0.94 0.26 Yes -164 26,896
72 BLACKSTONE N/O BREMER 5438 4400 05438-04400 802 685 1.17 0.60 Yes 117 13,689
73 BLACKSTONE N/O BULLARD 2071 2130 02071-02130 2,566 1,259 2.04 0.33 No 1,307 1,708,249
74 BLACKSTONE N/O CLINTON 2082 3253 02082-03253 1,789 1,177 1.52 0.34 No 612 374,544
75 BLACKSTONE S/0 DAKOTA 2078 2079 02078-02079 1,632 835 1.95 0.60 No 797 635,209
76 BLACKSTONE N/O DIVISADERO 4413 4412 04413-04412 479 421 1.14 0.60 Yes 58 3,364
77 BLACKSTONE N/O GETTYSBURG 2075 2076 02075-02076 1,953 1,098 1.78 0.36 No 855 731,025
78 BLACKSTONE S/0 HERNDON 2068 3223 02068-03223 2,225 968 2.30 0.60 No 1,257 1,580,049
79 BLACKSTONE S/0 OLIVE 2086 4361 02086-04361 491 637 0.77 0.60 Yes -146 21,316

80 BLACKSTONE N/O SHAW 2073 2074 02073-02074 1,942 1,241 1.56 0.33 No 701 491,401
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Fresno COG Traffic Model GIS Validation Results: PM Peak Two-Way Total Traffic Volumes

A B Model Model Traffic Model Target Within Model | Difference
ID Name Location Cross Street Node | Node| A-B Node | Volume Count /Count | Deviation | Deviation |- Count Squared

81 BLACKSTONE N/O SHIELDS 2079 2080 02079-02080 1,877 835 2.25 0.60 No 1,042 1,085,764

82 BLACKSTONE N/O SIERRA 2069 3223 02069-03223 2,285 605 3.78 0.60 No 1,680 2,822,400

83 BRAWLEY N/O BARSTOW 2337 5487 02337-05487 1,249 1,798 0.69 0.30 No -549 301,401

84 BRAWLEY s/0 CALIFORNIA 5136 8062 05136-08062 104 106 0.98 0.60 Yes -2 4

85 BRAWLEY N/O CLINTON 2562 3429 02562-03429 213 860 0.25 0.60 No -647 418,609

86 BRAWLEY N/O DAKOTA 3339 3340 03339-03340 579 537 1.08 0.60 Yes 42 1,764

87 BRAWLEY N/O GETTYSBURG 3118 3585 03118-03585 1,290 1,218 1.06 0.33 Yes 72 5,184

88 BRAWLEY s/0 HERNDON 3281 5107 03281-05107 1,280 793 1.61 0.60 No 487 237,169

89 BRAWLEY N/O NIELSEN 5120 5440 05120-05440 152 384 0.40 0.60 No -232 53,824

90 BRAWLEY N/O SHAW 2374 3571 02374-03571 1,436 3,053 0.47 0.25 No -1,617 2,614,689

91 BRAWLEY N/O WEBER 3118 3585 03118-03585 1,290 608 212 0.60 No 682 465,124

92 BROADWAY N/O 41 6145 6187 06145-06187 436 522 0.84 0.60 Yes -86 7,396

93 BROADWAY N/O DIVISADERO 4385 5400 04385-05400 186 87 2.14 0.60 No 99 9,801

94 BROADWAY N/O FRESNO 9226 9227 09226-09227 297 202 1.47 0.60 Yes 95 9,025

95 BROADWAY S/0 VENTURA 4457 5222 04457-05222 25 238 0.11 0.60 No -213 45,369

96 BRYAN s/0 ASHLAN 3326 5632 03326-05632 162 62 2.61 0.60 No 100 10,000

97 BULLARD E/O 41 3675 4327 03675-04327 2,646 2,601 1.02 0.26 Yes 45 2,025

98 BULLARD w/0 BLACKSTONE 2071 3126 02071-03126 2,177 1,983 1.10 0.28 Yes 194 37,636

99 BULLARD E/O CARNEGIE 5806 5808 05806-05808 292 808 0.36 0.60 No -516 266,256
100 BULLARD E/O CEDAR 2316 5001 02316-05001 1,850 2,114 0.88 0.27 Yes -264 69,696
101 BULLARD w/o CEDAR 2313 2314 02313-02314 2,006 2,055 0.98 0.28 Yes -49 2,401
102 BULLARD w/0o CHESTNUT 2316 5001 02316-05001 1,850 2,029 0.91 0.28 Yes -179 32,041
103 BULLARD w/0o FIRST 2309 3245 02309-03245 2,044 2,467 0.83 0.26 Yes -423 178,929
104 BULLARD w/o FRESNO 3675 4327 03675-04327 2,646 2,563 1.03 0.26 Yes 83 6,889
105 BULLARD E/O GRANTLAND 2294 6740 02294-06740 14 104 0.13 0.60 No -90 8,100
106 BULLARD wW/0 JEANNE 3291 5052 03291-05052 34 91 0.37 0.60 No -57 3,249
107 BULLARD w/0 MAPLE 2316 5001 02316-05001 1,850 1,900 0.97 0.28 Yes -50 2,500
108 BULLARD E/O MAROA 2306 3126 02306-03126 2,350 2,328 1.01 0.27 Yes 22 484
109 BULLARD w/0o MILLBROOK 2312 3244 02312-03244 2,084 2,514 0.83 0.26 Yes -430 184,900
110 BULLARD W/0 PALM 2303 3201 02303-03201 2,230 1,869 1.19 0.29 Yes 361 130,321
111 BULLARD E/O VALENTINE 6062 12301 06062-12301 40 358 0.11 0.60 No -318 101,124
112 BULLARD E/O WEST 2301 3193 02301-03193 1,940 1,668 1.16 0.30 Yes 272 73,984
113 BUTLER E/O ARMSTRONG 2850 5627 02850-05627 24 16 1.50 0.60 Yes 8 64
114 BUTLER E/O CHESTNUT 2842 2843 02842-02843 661 684 0.97 0.60 Yes -23 529
115 BUTLER w/0 CLOVIS 2846 2847 02846-02847 157 410 0.38 0.60 No -253 64,009
116 CALAVERAS E/O N 3008 6084 03008-06084 213 148 1.44 0.60 Yes 65 4,225
117 CALIFORNIA E/O BRAWLEY 3068 3113 03068-03113 15 95 0.16 0.60 No -80 6,400
118 CALIFORNIA w/0 CEDAR 2879 3505 02879-03505 148 88 1.68 0.60 No 60 3,600
119 CALIFORNIA E/O CHERRY 5405 6188 05405-06188 11 59 0.19 0.60 No -48 2,304
120 CALIFORNIA E/O MARKS 2863 2966 02863-02966 94 154 0.61 0.60 Yes -60 3,600
121 CALIFORNIA E/O ORANGE 2878 3505 02878-03505 203 127 1.60 0.60 Yes 76 5,776
122 CALIFORNIA w/0o TUPMAN 2872 6089 02872-06089 409 455 0.90 0.60 Yes -46 2,116
123 CALIFORNIA w/0o WALNUT 3586 6750 03586-06750 185 304 0.61 0.60 Yes -119 14,161
124 CALIFORNIA E/O WEST 2865 2866 02865-02866 58 496 0.12 0.60 No -438 191,844
125 CECELIA N/O BULLARD 2929 5411 02929-05411 1,388 468 2.97 0.60 No 920 846,400
126 CEDAR N/O BULLDOG 2354 3129 02354-03129 1,693 2,100 0.81 0.27 Yes -407 165,649
127 CEDAR s/0 CALIFORNIA 2879 3146 02879-03146 528 605 0.87 0.60 Yes =77 5,929
128 CEDAR N/O CENTRAL 2962 12353 02962-12353 98 126 0.78 0.60 Yes -28 784
129 CEDAR S/0 CENTRAL 5169 8106 05169-08106 105 129 0.81 0.60 Yes -24 576
130 CEDAR N/O CHURCH 2897 3146 02897-03146 461 714 0.65 0.60 Yes -253 64,009
131 CEDAR N/O CLINTON 2557 2586 02557-02586 1,315 941 1.40 0.60 Yes 374 139,876
132 CEDAR N/O COPPER 3053 12318 03053-12318 283 80 3.54 0.60 No 203 41,209
133 CEDAR S/0 DAKOTA 2491 2508 02491-02508 938 1,450 0.65 0.31 No -512 262,144
134 CEDAR S/0 HERNDON 2252 2283 02252-02283 1,962 1,686 1.16 0.30 Yes 276 76,176
135 CEDAR N/O JENSEN 3150 4614 03150-04614 401 417 0.96 0.60 Yes -16 256
136 CEDAR s/0 MCKINLEY 2634 2651 02634-02651 1,684 1,611 1.05 0.30 Yes 73 5,329
137 CEDAR N/O NEES 2230 3112 02230-03112 879 1,839 0.48 0.29 No -960 921,600
138 CEDAR N/O NORTH 2952 5296 02952-05296 225 387 0.58 0.60 Yes -162 26,244
139 CEDAR S/0 PARKWAY 2962 3693 02962-03693 114 148 0.77 0.60 Yes -34 1,156
140 CEDAR s/0 SHAW 2140 2399 02140-02399 1,836 1,401 1.31 0.31 No 435 189,225
141 CEDAR s/0 SHEPHERD 2222 3067 02222-03067 422 1,716 0.25 0.30 No -1,294 1,674,436
142 CEDAR N/O TEAGUE 3067 3161 03067-03161 630 1,685 0.37 0.30 No -1,055 1,113,025
143 CEDAR N/O TULARE 2767 2787 02767-02787 761 1,322 0.58 0.32 No -561 314,721
144 CEDAR N/O VENTURA 2189 2813 02189-02813 893 1,390 0.64 0.32 No -497 247,009
145 CENTRAL W/0 MAPLE 5176 6202 05176-06202 89 136 0.65 0.60 Yes -47 2,209
146 CHAMPLAIN E/O FRIANT 3305 5464 03305-05464 5 386 0.01 0.60 No -381 145,161
147 CHERRY N/O ANNADALE 2938 5177 02938-05177 508 256 1.98 0.60 No 252 63,504
148 CHESTNUT s/0 BELMONT 2742 3545 02742-03545 2,223 2,173 1.02 0.27 Yes 50 2,500
149 CHESTNUT s/0 BUTLER 2842 2856 02842-02856 1,197 743 1.61 0.60 No 454 206,116
150 CHESTNUT S/0 CALIFORNIA 2856 5278 02856-05278 1,474 1,429 1.03 0.31 Yes 45 2,025
151 CHESTNUT S/0 CHURCH 2900 3541 02900-03541 1,096 921 1.19 0.60 Yes 175 30,625
152 CHESTNUT N/O HERNDON 2253 6107 02253-06107 1,414 505 2.80 0.60 No 909 826,281
153 CHESTNUT s/0 JENSEN 2927 5291 02927-05291 1,197 1,126 1.06 0.35 Yes 71 5,041
154 CHESTNUT N/O NEES 2231 4996 02231-04996 1,055 887 1.19 0.60 Yes 168 28,224
155 CHESTNUT N/O OLIVE 2653 2687 02653-02687 2,028 1,332 1.52 0.32 No 696 484,416
156 CHESTNUT N/O SHIELDS 2539 5011 02539-05011 1,749 1,204 1.45 0.33 No 545 297,025
157 CHESTNUT N/O TEAGUE 3071 5467 03071-05467 845 978 0.86 0.60 Yes -133 17,689
158 CHURCH E/O ARMSTRONG 3317 3557 03317-03557 11 32 0.34 0.60 No -21 441
159 CHURCH E/O BLYTHE 4263 4407 04263-04407 11 34 0.32 0.60 No -23 529
160 CHURCH E/O CHESTNUT 3239 5277 03239-05277 132 323 0.41 0.60 Yes -191 36,481
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Fresno COG Traffic Model GIS Validation Results: PM Peak Two-Way Total Traffic Volumes

A B Model Model Traffic Model Target Within Model | Difference
ID Name Location Cross Street Node | Node| A-B Node | Volume Count /Count | Deviation | Deviation |- Count Squared
161 CHURCH E/O ELM 2108 5729 02108-05729 225 342 0.66 0.60 Yes =117 13,689
162 CHURCH E/O FOWLER 3317 3557 03317-03557 11 94 0.12 0.60 No -83 6,889
163 CHURCH w/0 FRUIT 2885 2992 02885-02992 23 120 0.19 0.60 No -97 9,409
164 CHURCH E/O PEACH 6527 8264 06527-08264 0 157 0.00 0.60 No -157 24,649
165 CHURCH w/o PEACH 2901 3533 02901-03533 137 236 0.58 0.60 Yes -99 9,801
166 CLINTON E/O ANGUS 2580 2581 02580-02581 1,315 1,048 1.25 0.37 Yes 267 71,289
167 CLINTON E/O BLACKSTONE 2082 2577 02082-02577 1,552 1,245 1.25 0.33 Yes 307 94,249
168 CLINTON E/O CEDAR 2586 5710 02586-05710 851 840 1.01 0.60 Yes 11 121
169 CLINTON E/O FIRST 2581 2582 02581-02582 1,258 1,095 1.15 0.36 Yes 163 26,569
170 CLINTON E/O FOWLER 12148 12154 12148-12154 57 180 0.32 0.60 No -123 15,129
171 CLINTON E/O FRUIT 2571 2572 02571-02572 1,425 1,467 0.97 0.31 Yes -42 1,764
172 CLINTON E/O MARKS 2564 2565 02564-02565 1,790 1,793 1.00 0.30 Yes -3 9
173 CLINTON N/O MCKINLEY 5783 6119 05783-06119 577 571 1.01 0.60 Yes 6 36
174 CLINTON E/O SUNNYSIDE 6633 8228 06633-08228 629 293 2.15 0.60 No 336 112,896
175 CLINTON E/O TEMPERANCE 12148 12154 12148-12154 57 69 0.83 0.60 Yes -12 144
176 CLINTON W/0 WEST 2568 2569 02568-02569 1,588 1,735 0.92 0.30 Yes -147 21,609
177 CLOVIS S/0 CALIFORNIA 3316 5591 03316-05591 1,315 915 1.44 0.60 Yes 400 160,000
178 CLOVIS N/O CLINTON 2541 5394 02541-05394 2,308 1,991 1.16 0.28 Yes 317 100,489
179 CLOVIS s/0 KINGS CANYON 2199 2822 02199-02822 1,357 2,169 0.63 0.27 No -812 659,344
180 CLOVIS N/O MCKINLEY 6631 8232 06631-08232 4,071 2,360 1.73 0.27 No 1,711 2,927,521
181 CLOVIS N/O TULARE 3547 7051 03547-07051 2,813 2,331 121 0.27 Yes 482 232,324
182 COLE E/O AUDUBON 3176 3208 03176-03208 483 423 1.14 0.60 Yes 60 3,600
183 COPPER E/O CEDAR 5773 3053 05773-03053 673 603 1.12 0.60 Yes 70 4,900
184 CORNELIA N/O DAKOTA 2472 3410 02472-03410 123 803 0.15 0.60 No -680 462,400
185 DAKOTA E/O BLACKSTONE 2078 2485 02078-02485 335 1,032 0.32 0.37 No -697 485,809
186 DAKOTA E/O CEDAR 2492 5708 02492-05708 763 843 0.91 0.60 Yes -80 6,400
187 DAKOTA E/O CHESTNUT 2495 5015 02495-05015 321 976 0.33 0.60 No -655 429,025
188 DAKOTA E/O FOWLER 5016 12157 05016-12157 24 120 0.20 0.60 No -96 9,216
189 DAKOTA E/O MAPLE 2493 2494 02493-02494 510 953 0.54 0.60 Yes -443 196,249
190 DAKOTA W/0 MAPLE 2493 5713 02493-05713 707 1,263 0.56 0.33 No -556 309,136
191 DAKOTA wW/0 PEACH 2495 5015 02495-05015 321 806 0.40 0.60 No -485 235,225
193 DAKOTA E/O WEST 2478 2479 02478-02479 576 574 1.00 0.60 Yes 2 4
194 DIVISADERO w/0o 41 4637 6180 04637-06180 1,771 1,757 1.01 0.30 Yes 14 196
195 DIVISADERO E/O FRESNO 2781 5263 02781-05263 1,839 1,475 1.25 0.31 Yes 364 132,496
196 DIVISADERO E/O VAN NESS 2778 5237 02778-05237 227 520 0.44 0.60 Yes -293 85,849
197 E N/O STANISLAUS 5413 5501 05413-05501 49 604 0.08 0.60 No 200 308,025
198 EAST S/0 CALIFORNIA 2876 2884 02876-02884 281 255 1.10 0.60 Yes 26 676
199 EL DORADO E/O E 3489 5413 03489-05413 246 359 0.69 0.60 Yes -113 12,769
200 EMERSON w/0o WEST 3214 12297 03214-12297 359 367 0.98 0.60 Yes -8 64
201 F N/O FRESNO 5418 5500 05418-05500 35 101 0.35 0.60 No -66 4,356
202 FIG S/0 NORTH 2946 8094 02946-08094 39 189 0.21 0.60 No -150 22,500
203 FIGARDEN E/O BRAWLEY 4628 5060 04628-05060 790 380 2.08 0.60 No 410 168,100
206 FIRST N/O ALLUVIAL 3087 3088 03087-03088 846 938 0.90 0.60 Yes -92 8,464
207 FIRST N/O BARSTOW 2351 5006 02351-05006 746 1,742 0.43 0.30 No -996 992,016
208 FIRST N/O BULLARD 2309 2310 02309-02310 1,205 1,654 0.73 0.30 Yes -449 201,601
209 FIRST N/O CLINTON 2555 2581 02555-02581 1,710 1,063 1.61 0.36 No 647 418,609
210 FIRST N/O DAKOTA 2467 2488 02467-02488 1,361 899 151 0.60 Yes 462 213,444
211 FIRST N/O GETTYSBURG 2411 3234 02411-03234 1,454 1,688 0.86 0.30 Yes -234 54,756
212 FIRST N/O HERNDON 2250 6102 02250-06102 1,220 1,029 1.19 0.37 Yes 191 36,481
213 FIRST N/O MCKINLEY 2602 2630 02602-02630 1,633 1,261 1.30 0.33 Yes 372 138,384
214 FIRST N/O NEES 3073 3178 03073-03178 601 1,145 0.52 0.35 No -544 295,936
215 FIRST N/O SAN JOSE 2351 2364 02351-02364 990 1,626 0.61 0.30 No -636 404,496
216 FIRST S/0 SHAW 2138 2397 02138-02397 959 1,806 0.53 0.29 No -847 717,409
217 FIRST N/O SIERRA 2281 5471 02281-05471 1,072 1,879 0.57 0.29 No -807 651,249
218 FIRST N/O TULARE 2764 2783 02764-02783 1,037 896 1.16 0.60 Yes 141 19,881
219 FOWLER N/O CHURCH 5304 5592 05304-05592 196 369 0.53 0.60 Yes -173 29,929
220 FOWLER N/O CLINTON 2593 8462 02593-08462 906 376 241 0.60 No 530 280,900
221 FOWLER S/0 CLINTON 6839 8238 06839-08238 926 487 1.90 0.60 No 439 192,721
222 FOWLER S/0 CLINTON 6839 8238 06839-08238 926 526 1.76 0.60 No 400 160,000
223 FOWLER s/0 CLINTON 6839 8238 06839-08238 926 400 2.32 0.60 No 526 276,676
224 FOWLER N/O DAKOTA 5016 8376 05016-08376 953 1,187 0.80 0.34 Yes -234 54,756
225 FOWLER N/O JENSEN 2906 3317 02906-03317 193 501 0.39 0.60 No -308 94,864
226 FOWLER N/O KINGS CANYON 7056 7082 07056-07082 564 1,149 0.49 0.35 No -585 342,225
227 FRESNO E/O 99 4440 5870 04440-05870 1,592 1,637 0.97 0.30 Yes -45 2,025
228 FRESNO N/O CLINTON 2554 2578 02554-02578 984 1,021 0.96 0.37 Yes -37 1,369
229 FRESNO N/O DIVISADERO 2763 6092 02763-06092 881 899 0.98 0.60 Yes =18 324
230 FRESNO E/O E 5418 5870 05418-05870 1,516 1,148 1.32 0.35 Yes 368 135,424
232 FRESNO N/O GETTYSBURG 2409 3232 02409-03232 1,484 696 2.13 0.60 No 788 620,944
233 FRESNO N/O HERNDON 2249 6100 02249-06100 2,287 2,478 0.92 0.26 Yes -191 36,481
234 FRESNO S/0 HERNDON 2249 2280 02249-02280 1,181 1,536 0.77 0.31 Yes -355 126,025
235 FRESNO S/0 MCKINLEY 2629 2646 02629-02646 724 893 0.81 0.60 Yes -169 28,561
236 FRESNO N/O NEES 5461 6099 05461-06099 309 1,422 0.22 0.31 No -1,113 1,238,769
237 FRESNO S/0 SHAW 2339 3232 02339-03232 1,484 1,582 0.94 0.31 Yes -98 9,604
238 FRESNO N/O SHIELDS 2502 2527 02502-02527 1,022 956 1.07 0.60 Yes 66 4,356
239 FRESNO E/O VAN NESS 3015 3016 03015-03016 847 915 0.93 0.60 Yes -68 4,624
240 FRIANT N/O AUDUBON 2221 5036 02221-05036 4,487 4,202 1.07 0.23 Yes 285 81,225
241 FRIANT N/O CHAMPLAIN 3304 8116 03304-08116 1,966 1,423 1.38 0.31 No 543 294,849
242 FRIANT N/O SHEPHERD 2220 2221 02220-02221 2,852 2,347 1.22 0.27 Yes 505 255,025
244 FRUIT S/0 ASHLAN 5429 5430 05429-05430 565 690 0.82 0.60 Yes -125 15,625
245 FRUIT s/0 CALIFORNIA 2867 2880 02867-02880 195 127 1.54 0.60 Yes 68 4,624
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Fresno COG Traffic Model GIS Validation Results: PM Peak Two-Way Total Traffic Volumes

A B Model Model Traffic Model Target Within Model | Difference
ID Name Location Cross Street Node | Node| A-B Node | Volume Count /Count | Deviation | Deviation |- Count Squared
246 FRUIT N/O CLINTON 2571 3261 02571-03261 369 853 0.43 0.60 Yes -484 234,256
247 FRUIT S/0 HERNDON 2245 5058 02245-05058 827 728 1.14 0.60 Yes 99 9,801
248 FRUIT s/0 SHAW 2380 3270 02380-03270 890 309 2.88 0.60 No 581 337,561
249 FULTON N/O DIVISADERO 4386 4384 04386-04384 301 322 0.93 0.60 Yes -21 441
250 FULTON N/O SAN JOAQUIN 5857 5861 05857-05861 86 120 0.72 0.60 Yes -34 1,156
251 G N/O EL DORADO 2775 2776 02775-02776 177 108 1.64 0.60 No 69 4,761
252 G s/0 STANISLAUS 4392 5191 04392-05191 205 371 0.55 0.60 Yes -166 27,556
253 G S/0 STANISLAUS 4392 5191 04392-05191 205 741 0.28 0.60 No -536 287,296
254 G N/O TUOLUMNE 4392 5191 04392-05191 205 371 0.55 0.60 Yes -166 27,556
255 G S/0 VENTURA 2105 5879 02105-05879 309 338 0.91 0.60 Yes -29 841
256 GARFIELD s/0 BARSTOW 6725 6756 06725-06756 11 52 0.21 0.60 No -41 1,681
257 GATES N/O BLYTHE 3297 4632 03297-04632 1,167 946 1.23 0.60 Yes 221 48,841
258 GATES N/O SAN JOSE 3564 4632 03564-04632 1,147 1,056 1.09 0.36 Yes 91 8,281
259 GATES S/0 SAN JOSE 3297 4632 03297-04632 1,167 760 1.54 0.60 Yes 407 165,649
260 GETTYSBURG E/O BLACKSTONE 2076 2408 02076-02408 872 1,105 0.79 0.35 Yes -233 54,289
261 GETTYSBURG E/O CEDAR 2413 2414 02413-02414 1,230 1,401 0.88 0.31 Yes -171 29,241
262 GETTYSBURG E/O WEST 2401 3205 02401-03205 84 128 0.66 0.60 Yes -44 1,936
263 GOLDEN STATE N/O ASHLAN 4635 12254 04635-12254 1,485 1,732 0.86 0.30 Yes -247 61,009
264 GOLDEN STATE N/O BUCKINGHAM 4635 12254 04635-12254 1,485 1,541 0.96 0.31 Yes -56 3,136
265 GOLDEN STATE S/0 CHURCH 2892 5406 02892-05406 302 346 0.87 0.60 Yes -44 1,936
266 GOLDEN STATE S/0 JENSEN 2892 5406 02892-05406 302 385 0.78 0.60 Yes -83 6,889
267 GOLDEN STATE N/O SHAW 3723 4847 03723-04847 147 822 0.18 0.60 No -675 455,625
268 GRANTLAND N/O BARSTOW 3293 5388 03293-05388 gill5) 350 0.90 0.60 Yes -35 1,225]
269 GRANTLAND N/O BULLARD 2294 6165 02294-06165 348 502 0.69 0.60 Yes -154 23,716
271 H N/O DIVISADERO 2761 6182 02761-06182 1,024 1,015 1.01 0.37 Yes 9 81
272 H S/0 DIVISADERO 2777 3007 02777-03007 565 130 4.35 0.60 No 435 189,225
273 H N/O MERCED 4419 5207 04419-05207 581 166 3.50 0.60 No 415 172,225
274 HAYES N/O ASHLAN 3402 5633 03402-05633 84 119 0.71 0.60 Yes =215 1,225]
275 HAZELWOOD N/O BUTLER 2816 2834 02816-02834 598 257 2.33 0.60 No 341 116,281
276 HERNDON E/O BLACKSTONE 2068 4321 02068-04321 5,061 4,169 1.21 0.23 Yes 892 795,664
277 HERNDON w/0 BRAWLEY 3281 5106 03281-05106 2,783 2,631 1.06 0.26 Yes 152 23,104
280 HERNDON E/O CEDAR 2252 4999 02252-04999 3,997 4,235 0.94 0.23 Yes -238 56,644
281 HERNDON E/O CHESTNUT 2253 5002 02253-05002 4,404 3,301 1.33 0.24 No 1,103 1,216,609
282 HERNDON E/O FIRST 2251 5004 02251-05004 4,171 5,023 0.83 0.21 Yes -852 725,904
283 HERNDON E/O FRUIT 2246 5037 02246-05037 5,432 5,673 0.96 0.20 Yes -241 58,081
284 HERNDON w/0 MARKS 3055 5041 03055-05041 3,334 3,191 1.04 0.25 Yes 143 20,449
285 HERNDON E/O MAROA 2068 2248 02068-02248 4,660 3,973 117 0.23 Yes 687 471,969
286 HERNDON E/O MILLBROOK 2251 5003 02251-05003 4,769 4,208 1.13 0.23 Yes 561 314,721
287 HERNDON w/0 PALM 2246 5037 02246-05037 5,432 5,673 0.96 0.20 Yes -241 58,081
289 HUGHES N/O KEARNEY 2815 2827 02815-02827 20 14 1.43 0.60 Yes 6 36
290 HUGHES N/O NIELSEN 3474 5326 03474-05326 329 116 2.84 0.60 No 213 45,369
291 HUGHES S/0 SHIELDS 2517 2549 02517-02549 706 599 1.18 0.60 Yes 107 11,449
292 HUNTINGTON E/O R 3034 3155 03034-03155 78 214 0.36 0.60 No -136 18,496
293 INGRAM N/O HERNDON 2247 3302 02247-03302 1,188 1,102 1.08 0.35 Yes 86 7,396
294 INYO E/O L 3160 5219 03160-05219 428 117 3.66 0.60 No 311 96,721
295 INYO E/O VAN NESS 3159 5219 03159-05219 62 176 0.35 0.60 No -114 12,996
296 ISLAND WATERPARK N/O SHAW 6820 5596 06820-05596 2,747 530 5.18 0.60 No 2,217 4,915,089
297 JENNIFER E/O GATES 6063 6064 06063-06064 1,091 680 1.60 0.60 No 411 168,921
298 JENSEN E/O CEDAR 2925 6296 02925-06296 1,704 1,528 112 0.31 Yes 176 30,976
299 JENSEN E/O CLOVIS 2929 5411 02929-05411 1,388 993 1.40 0.60 Yes 395 156,025
300 JENSEN w/0 CORNELIA 2908 5135 02908-05135 208 251 0.83 0.60 Yes -43 1,849
301 JENSEN E/O ELM 2109 5730 02109-05730 899 1,568 0.57 0.31 No -669 447,561
302 JENSEN w/o FRUIT 2913 5146 02913-05146 256 292 0.88 0.60 Yes -36 1,296
303 JENSEN E/O GOLDEN STATE 2923 8440 02923-08440 2,024 2,041 0.99 0.28 Yes =17 289
304 JENSEN E/O MAPLE 2926 3531 02926-03531 1,927 1,459 1.32 0.31 No 468 219,024
305 JENSEN E/O PEACH 2928 6200 02928-06200 1,376 1,634 0.84 0.30 Yes -258 66,564
306 JENSEN w/0 WILLOW 2927 5276 02927-05276 1,326 1,207 1.10 0.33 Yes 119 14,161
307 KEARNEY w/0o FRESNO 2833 8410 02833-08410 605 328 1.84 0.60 No 277 76,729
308 KEARNEY E/O HUGHES 2827 2828 02827-02828 54 136 0.40 0.60 No -82 6,724
309 KEARNEY E/O MARKS 2826 5329 02826-05329 95 100 0.95 0.60 Yes -5 25
310 KEARNEY E/O WEST 2829 8418 02829-08418 205 148 1.39 0.60 Yes 57 3,249
312 KINGS CANYON E/O CEDAR 2189 2190 02189-02190 806 1,379 0.58 0.32 No -573 328,329
313 KINGS CANYON w/0 CLOVIS 2198 2199 02198-02199 1,535 1,684 0.91 0.30 Yes -149 22,201
314 KINGS CANYON E/O MAPLE 2193 2194 02193-02194 736 1,273 0.58 0.33 No -537 288,369
315 LANE E/O CHESTNUT 2820 5317 02820-05317 574 405 1.42 0.60 Yes 169 28,561
316 LANE w/0o PEACH 2821 3555 02821-03555 1,640 304 5.39 0.60 No 1,336 1,784,896
317 LOS ANGELES E/O L 3042 3263 03042-03263 195 286 0.68 0.60 Yes -91 8,281
318 M N/O CALAVERAS 4416 5240 04416-05240 86 96 0.90 0.60 Yes -10 100
321 M N/O MERCED 2183 5225 02183-05225 36 139 0.26 0.60 No -103 10,609
322 M S/0 VENTURA 2102 3039 02102-03039 929 690 1.35 0.60 Yes 239 57,121
323 MAPLE S/0 CALIFORNIA 3506 12170 03506-12170 785 801 0.98 0.60 Yes -16 256
324 MAPLE N/O CLINTON 2537 2559 02537-02559 624 536 1.16 0.60 Yes 88 7,744
325 MAPLE N/O GETTYSBURG 2416 3143 02416-03143 603 297 2.03 0.60 No 306 93,636
326 MAPLE S/0 MCKINLEY 2685 2695 02685-02695 887 1,056 0.84 0.36 Yes -169 28,561
328 MAPLE N/O TEAGUE 3070 4598 03070-04598 340 648 0.52 0.60 Yes -308 94,864
329 MAPLE N/O TULARE 2789 3488 02789-03488 1,736 1,228 141 0.33 No 508 258,064
330 MARKS S/0 CALIFORNIA 2863 2903 02863-02903 253 131 1.93 0.60 No 122 14,884
331 MARKS N/O CLINTON 4276 12241 04276-12241 688 876 0.79 0.60 Yes -188 35,344
332 MARKS S/0 HERNDON 3055 6060 03055-06060 347 1,088 0.32 0.36 No -741 549,081
333 MARKS N/O KEARNEY 2826 5129 02826-05129 305 265 1.15 0.60 Yes 40 1,600
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Fresno COG Traffic Model GIS Validation Results: PM Peak Two-Way Total Traffic Volumes

A B Model Model Traffic Model Target Within Model | Difference
ID Name Location Cross Street Node | Node| A-B Node | Volume Count /Count | Deviation | Deviation |- Count Squared
334 MARKS N/O NIELSEN 5132 5133 05132-05133 234 529 0.44 0.60 Yes -295 87,025
335 MARKS S/0 SHAW 2375 2394 02375-02394 1,370 1,699 0.81 0.30 Yes -329 108,241
336 MAROA S/0 BULLARD 2306 2332 02306-02332 245 919 0.27 0.60 No -674 454,276
337 MAROA N/O CLINTON 2576 2552 02576-02552 463 461 1.00 0.60 Yes 2 4
338 MAROA S/o0 HERNDON 2248 2275 02248-02275 336 694 0.48 0.60 Yes -358 128,164
339 MAROA S/0 SHAW 2384 2396 02384-02396 495 590 0.84 0.60 Yes -95 9,025
340 MAROA N/O SIERRA 2274 2275 02274-02275 301 693 0.43 0.60 Yes -392 153,664
341 MARTIN LUTHER KINGJR  S/O CALIFORNIA 2704 2872 02704-02872 67 360 0.19 0.60 No -293 85,849
342 MCKINLEY E/O BLACKSTONE 2084 3249 02084-03249 1,788 1,798 0.99 0.30 Yes =10 100|
343 MCKINLEY E/O CEDAR 2634 5711 02634-05711 2,121 1,707 1.24 0.30 Yes 414 171,396
344 MCKINLEY E/O CHESTNUT 2636 8226 02636-08226 1,581 1,204 1.31 0.33 Yes 377 142,129
345 MCKINLEY w/0 CLOVIS 2637 2638 02637-02638 1,317 838 157 0.60 Yes 479 229,441
346 MCKINLEY E/O FIRST 2630 2631 02630-02631 1,759 1,430 1.23 0.31 Yes 329 108,241
347 MCKINLEY E/O MARKS 2612 2613 02612-02613 982 215 457 0.60 No 767 588,289
348 MCKINLEY E/O PALM 2606 2621 02606-02621 1,167 979 1.19 0.60 Yes 188 35,344
349 MCKINLEY E/O VAN NESS 2624 2625 02624-02625 1,965 1,281 153 0.33 No 684 467,856
350 MCKINLEY E/O WEST 2617 2618 02617-02618 1,184 1,128 1.05 0.35 Yes 56 3,136
351 MILBURN S/0 HERNDON 6058 12269 06058-12269 672 1,211 0.55 0.33 No -539 290,521
352 MILBURN N/O SPRUCE 5526 5831 05526-05831 827 1,236 0.67 0.33 No -409 167,281
353 MILBURN S/0 SPRUCE 5526 8043 05526-08043 606 723 0.84 0.60 Yes -117 13,689
354 MILLBROOK S/0 ASHLAN 2449 2468 02449-02468 510 597 0.85 0.60 Yes -87 7,569
355 MILLBROOK N/O CLINTON 2583 6192 02583-06192 6 168 0.04 0.60 No -162 26,244
356 MILLBROOK N/O NEES 3074 3076 03074-03076 647 792 0.82 0.60 Yes -145 21,025
357 MILLBROOK s/0 SHAW 2975 8112 02975-08112 477 373 1.28 0.60 Yes 104 10,816
358 MINARETS E/O BLACKSTONE 2066 4597 02066-04597 561 1,459 0.38 0.31 No -898 806,404
359 NEES E/O AUDUBON 6528 6560 06528-06560 2,224 1,983 1.12 0.28 Yes 241 58,081
360 NEES E/O CEDAR 2230 3078 02230-03078 1,813 1,699 1.07 0.30 Yes 114 12,996
361 NEES E/O FIRST 2229 3084 02229-03084 1,494 2,388 0.63 0.27 No -894 799,236
362 NEES E/O FRESNO 3114 3115 03114-03115 1,603 2,160 0.74 0.27 Yes -557 310,249
363 NEES W/0 FRESNO 2228 5835 02228-05835 1,496 2,322 0.64 0.27 No -826 682,276
364 NEES E/O MAPLE 3080 3097 03080-03097 1,321 1,729 0.76 0.30 Yes -408 166,464
365 NEES E/O WILLOW 2232 4929 02232-04929 1,113 1,198 0.93 0.34 Yes -85 7,225]
366 NIELSEN E/O WEST 2772 2773 02772-02773 239 120 1.99 0.60 No 119 14,161
367 NORTH W/0 CEDAR 3690 5321 03690-05321 716 551 1.30 0.60 Yes 165 27,225
368 NORTH w/0 CHERRY 2948 5733 02948-05733 221 283 0.78 0.60 Yes -62 3,844
369 NORTH E/O EAST 2951 3152 02951-03152 222 514 0.43 0.60 Yes -292 85,264
370 NORTH E/O ELM 2948 5733 02948-05733 221 521 0.42 0.60 Yes -300 90,000
371 NORTH w/0 ELM 2110 2947 02110-02947 206 754 0.27 0.60 No -548 300,304
372 NORTH w/0 GOLDEN STATE 2953 2954 02953-02954 568 444 1.28 0.60 Yes 124 15,376
373 NORTH E/O MARTIN LUTHER KING JR 2946 2947 02946-02947 206 312 0.66 0.60 Yes -106 11,236
374 NORTH E/O PEACH 2956 8086 02956-08086 215 169 1.27 0.60 Yes 46 2,116
375 NORTH w/0o WALNUT 2945 3019 02945-03019 65 172 0.38 0.60 No -107 11,449
376 NORTH w/0o WEST 3318 8078 03318-08078 60 101 0.59 0.60 Yes -41 1,681
377 O s/0 TULARE 4610 5234 04610-05234 275 243 1.13 0.60 Yes 32 1,024
378 O S/0 VENTURA 4612 6184 04612-06184 230 457 0.50 0.60 Yes -227 51,529
379 OLIVE w/0 99 4364 4366 04364-04366 95 724 0.13 0.60 No -629 395,641
380 OLIVE E/O CEDAR 2683 2684 02683-02684 gils) 841 0.37 0.60 No -528 278,784
381 OLIVE w/0 CLovIS 2692 5491 02692-05491 303 401 0.76 0.60 Yes -98 9,604
382 OLIVE E/O FIRST 2679 2680 02679-02680 489 948 0.52 0.60 Yes -459 210,681
383 OLIVE E/O GOLDEN STATE 2642 2667 02642-02667 483 435 1.11 0.60 Yes 48 2,304
385 OLIVE w/0 WEBER 2642 2667 02642-02667 483 498 0.97 0.60 Yes -15 225
386 ORANGE N/O CALIFORNIA 2854 2878 02854-02878 111 328 0.34 0.60 No -217 47,089
387 ORANGE S/0 CALIFORNIA 2878 3147 02878-03147 310 279 111 0.60 Yes 31 961
388 ORANGE S/0 NORTH 3528 8102 03528-08102 100 45 2.22 0.60 No 55 3,025
389 P S/0 TULARE 2133 5236 02133-05236 55 379 0.15 0.60 No -324 104,976
390 P s/0 VENTURA 6184 4461 06184-04461 88 147 0.60 0.60 Yes -59 3,481
391 PALM s/0 BELMONT 2724 5185 02724-05185 607 423 143 0.60 Yes 184 33,856
393 PALM N/O BULLARD 2303 2304 02303-02304 1,627 1,691 0.96 0.30 Yes -64 4,096
394 PALM N/O CLINTON 2551 2573 02551-02573 1,333 970 1.37 0.60 Yes 363 131,769
395 PALM N/O DAKOTA 2463 2482 02463-02482 1,477 1,045 141 0.37 No 432 186,624
396 PALM N/O HERNDON 2246 6536 02246-06536 2,933 3,138 0.93 0.25 Yes -205 42,025
397 PALM S/0 HERNDON 2246 5065 02246-05065 1,471 1,631 0.90 0.30 Yes -160 25,600
398 PALM N/O MCKINLEY 2606 2621 02606-02621 1,167 984 1.19 0.60 Yes 183 33,489
399 PALM s/0 SHAW 2984 5159 02984-05159 18 1,153 0.02 0.34 No -1,135 1,288,225
400 PEACH S/0 ASHLAN 2454 5014 02454-05014 992 1,187 0.84 0.34 Yes -195 38,025
401 PEACH N/O BELMONT 2745 5609 02745-05609 1,808 2,324 0.78 0.27 Yes -516 266,256
402 PEACH S/o0 CALIFORNIA 3321 3537 03321-03537 734 964 0.76 0.60 Yes -230 52,900
403 PEACH N/O CHURCH 2901 3535 02901-03535 642 631 1.02 0.60 Yes 11 121
404 PEACH S/0 OLIVE 2690 5700 02690-05700 1,324 1,437 0.92 0.31 Yes -113 12,769
405 PEACH N/O TULARE 2793 3546 02793-03546 1,331 1,355 0.98 0.32 Yes -24 576
406 PERRIN W/0 MAPLE 4595 5515 04595-05515 650 771 0.84 0.60 Yes -121 14,641
407 PERRIN N/O SHEPHERD 3309 3310 03309-03310 1,356 1,626 0.83 0.30 Yes -270 72,900
408 POLK S/0 HERNDON 3164 6625 03164-06625 463 849 0.55 0.60 Yes -386 148,996
409 POLK S/0 SHAW 2370 6295 02370-06295 1,199 275 4.36 0.60 No 924 853,776
410 R N/O HUNTINGTON 3034 5258 03034-05258 194 524 0.37 0.60 No -330 108,900
411 R N/O INYO 3034 3155 03034-03155 78 483 0.16 0.60 No -405 164,025
412 R N/O TULARE 3022 3031 03022-03031 114 582 0.20 0.60 No -468 219,024
413 SAN JOSE E/O GATES 3397 4633 03397-04633 21 200 0.11 0.60 No -179 32,041
414 SAN PABLO N/O DIVISADERO 4388 4389 04388-04389 128 84 1.52 0.60 Yes 44 1,936
415 SANTA FE S/0 PALO ALTO 6058 12269 06058-12269 672 1,089 0.62 0.36 No -417 173,889
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Fresno COG Traffic Model GIS Validation Results: PM Peak Two-Way Total Traffic Volumes

A B Model Model Traffic Model Target Within Model | Difference
ID Name Location Cross Street Node | Node| A-B Node | Volume Count /Count | Deviation | Deviation |- Count Squared
416 SHAW E/O ANGUS 2137 2138 02137-02138 2,957 1,356 2.18 0.32 No 1,601 2,563,201
417 SHAW w/0 ANGUS 2136 2137 02136-02137 3,227 3,164 1.02 0.25 Yes 63 3,969
418 SHAW E/O BLACKSTONE 2074 2135 02074-02135 3,816 3,486 1.09 0.24 Yes 330 108,900
419 SHAW w/0 BRAWLEY 3117 3574 03117-03574 2,154 2,199 0.98 0.27 Yes -45 2,025
420 SHAW E/O CEDAR 2140 2141 02140-02141 2,723 3,411 0.80 0.24 Yes -688 473,344
421 SHAW w/0 GOLDEN STATE 2371 2372 02371-02372 1,768 2,543 0.70 0.26 No =775 600,625
422 SHAW w/0 HAYES 3301 3398 03301-03398 609 1,004 0.61 0.37 No -395 156,025
423 SHAW w/0 LOLA 3399 12245 03399-12245 662 1,008 0.66 0.37 Yes -346 119,716
424 SHAW E/O MARKS 2375 5426 02375-05426 2,584 2,939 0.88 0.26 Yes =355 126,025
425 SHAW W/0 VAN NESS 2377 4559 02377-04559 3,070 3,160 0.97 0.25 Yes -90 8,100
426 SHAW E/O WEST 2378 2379 02378-02379 3,142 2,961 1.06 0.26 Yes 181 32,761
427 SHEPHERD E/O CEDAR 2222 3062 02222-03062 649 1,268 0.51 0.33 No -619 383,161
428 SHEPHERD E/O FRIANT 2221 3059 02221-03059 1,681 2,316 0.73 0.27 No -635 403,225
429 SHEPHERD w/0 MAPLE 3062 3063 03062-03063 649 1,182 0.55 0.34 No -533 284,089
430 SHIELDS E/O BLACKSTONE 2080 2526 02080-02526 3,039 2,481 1.22 0.26 Yes 558 311,364
431 SHIELDS E/O BLYTHE 2547 3346 02547-03346 286 418 0.68 0.60 Yes =izl 17,424
432 SHIELDS E/O CEDAR 2534 5709 02534-05709 1,998 1,553 1.29 0.31 Yes 445 198,025
433 SHIELDS E/O FOWLER 3142 5024 03142-05024 473 838 0.56 0.60 Yes -365 133,225
434 SHIELDS w/0 SUNNYSIDE 2542 9221 02542-09221 1,188 937 1.27 0.60 Yes 251 63,001
435 SHIELDS E/O TEMPERANCE 2544 5018 02544-05018 207 131 1.58 0.60 Yes 76 5,776
436 SHIELDS E/O VALENTINE 6171 6173 06171-06173 623 686 0.91 0.60 Yes -63 3,969
437 SHIELDS E/O WEBER 2516 5104 02516-05104 359 393 0.91 0.60 Yes -34 1,156
438 SHIELDS E/O WEST 2519 2520 02519-02520 1,365 826 1.65 0.60 No 539 290,521
439 SIERRA E/O BLACKSTONE 2277 12210 02277-12210 592 1,223 0.48 0.33 No -631 398,161
440 SIERRA E/O CEDAR 5474 5481 05474-05481 2 139 0.01 0.60 No -137 18,769
441 SIERRA w/0 POLK 5631 6245 05631-06245 0 259 0.00 0.60 No -259 67,081
442 SIERRA E/O WEST 2269 2270 02269-02270 88 605 0.15 0.60 No -517 267,289
443 SIXTH N/O TULARE 2766 2785 02766-02785 67 189 0.35 0.60 No -122 14,884
444 SPRUCE w/o BLYTHE 5039 6057 05039-06057 545 156 3.49 0.60 No 389 151,321
447 TEAGUE E/O MAPLE 3070 5469 03070-05469 276 877 0.31 0.60 No -601 361,201
448 TEILMAN N/O NIELSEN 2754 2773 02754-02773 197 135 1.46 0.60 Yes 62 3,844
449 TEMPERANCE S/0 BUTLER 5303 12198 05303-12198 653 545 1.20 0.60 Yes 108 11,664
450 TEMPERANCE N/O CLINTON 2544 8360 02544-08360 663 663 1.00 0.60 Yes 0 0
451 TEMPERANCE N/O SHIELDS 2544 8386 02544-08386 1,125 214 5.26 0.60 No 911 829,921
452 THORNE N/O KEARNEY 2177 2831 02177-02831 128 176 0.73 0.60 Yes -48 2,304
453 TRINITY N/O STANISLAUS 8412 8428 08412-08428 183 83 2.20 0.60 No 100 10,000
456 TULARE E/O 41 4408 4640 04408-04640 1,509 2,410 0.63 0.26 No -901 811,801
457 TULARE E/O CEDAR 2787 2788 02787-02788 1,521 1,023 1.49 0.37 No 498 248,004
458 TULARE E/O CHESTNUT 2791 5315 02791-05315 747 578 1.29 0.60 Yes 169 28,561
459 TULARE E/O E 5419 5421 05419-05421 214 244 0.88 0.60 Yes -30 900
460 TULARE E/O N 3510 4610 03510-04610 1,340 769 1.74 0.60 No 571 326,041
461 TULARE W/0 R 5253 5254 05253-05254 1,827 1,111 1.64 0.35 No 716 512,656
462 TULARE E/O u 4409 4638 04409-04638 2,150 1,737 1.24 0.30 Yes 413 170,569
464 U s/0 MARIPOSA 4409 5250 04409-05250 505 284 1.78 0.60 No 221 48,841
465 U N/O TULARE 4409 5250 04409-05250 505 430 117 0.60 Yes 75 5,625
466 VALENTINE S/0 ASHLAN 3254 12176 03254-12176 249 231 1.08 0.60 Yes 18 324
467 VALENTINE s/0 BARSTOW 3563 3566 03563-03566 30 245 0.12 0.60 No -215 46,225
468 VALENTINE s/0 CALIFORNIA 2862 5137 02862-05137 181 48 3.77 0.60 No 133 17,689
469 VALENTINE S/0 CLINTON 2563 3442 02563-03442 39 151 0.26 0.60 No -112 12,544
470 VALENTINE S/0 MCKINLEY 2660 3467 02660-03467 7 106 0.07 0.60 No -99 9,801
471 VAN NESS N/O 41 4467 6186 04467-06186 935 476 1.96 0.60 No 459 210,681
472 VAN NESS s/0 CALIFORNIA 2875 2882 02875-02882 182 192 0.95 0.60 Yes -10 100
474 VAN NESS N/O DIVISADERO 2778 2762 02778-02762 483 201 2.40 0.60 No 282 79,524
475 VAN NESS S/0 FRESNO 3026 3494 03026-03494 473 673 0.70 0.60 Yes -200 40,000
476 VAN NESS N/O HERNDON 2243 5043 02243-05043 591 303 1.95 0.60 No 288 82,944
477 VAN NESS s/0 MCKINLEY 2645 2624 02645-02624 180 542 0.33 0.60 No -362 131,044
478 VAN NESS N/O SAN JOAQUIN 3010 8406 03010-08406 459 503 0.91 0.60 Yes -44 1,936
479 VAN NESS N/O SHAW 2988 4852 02988-04852 335 406 0.83 0.60 Yes =71 5,041
480 VAN NESS N/O SIERRA 2268 3182 02268-03182 756 414 1.83 0.60 No 342 116,964
481 VAN NESS N/O STANISLAUS 3010 4393 03010-04393 427 543 0.79 0.60 Yes -116 13,456
482 VAN NESS N/O STANISLAUS 3010 4393 03010-04393 427 526 0.81 0.60 Yes -99 9,801
483 VAN NESS S/0 VENTURA 2104 3037 02104-03037 888 674 1.32 0.60 Yes 214 45,796
484 VENTURA w/0 41 2184 5256 02184-05256 1,523 1,215 1.25 0.33 Yes 308 94,864
485 VENTURA E/O E 2106 5424 02106-05424 1,303 965 1.35 0.60 Yes 338 114,244
487 VENTURA E/O H 5223 8554 05223-08554 1,660 1,087 153 0.36 No 573 328,329
489 VENTURA E/O MAYOR 3500 5497 03500-05497 409 367 111 0.60 Yes 42 1,764
490 VENTURA E/O P 2100 5255 02100-05255 1,520 1,076 1.41 0.36 No 444 197,136
491 VENTURA E/O VAN NESS 2103 2104 02103-02104 1,046 930 1.12 0.60 Yes 116 13,456
492 WALNUT s/0 CALIFORNIA 3586 6751 03586-06751 160 275 0.58 0.60 Yes -115 13,225
493 WALNUT S/o0 CHURCH 2886 5166 02886-05166 81 111 0.73 0.60 Yes -30 900
495 WALNUT S/0 GROVE 2915 5166 02915-05166 49 110 0.45 0.60 Yes -61 3,721
497 WALNUT N/O JENSEN 2915 5166 02915-05166 49 174 0.28 0.60 No -125 15,625
498 WALNUT N/O NORTH 2945 3027 02945-03027 27 16 1.69 0.60 No 11 121
500 WEBER N/O OLIVE 2667 2698 02667-02698 886 806 1.10 0.60 Yes 80 6,400
501 WEBER E/O VALENTINE 3268 5111 03268-05111 1,010 918 1.10 0.60 Yes 92 8,464
502 WEST N/O ASHLAN 2438 3214 02438-03214 1,933 1,418 1.36 0.31 No 515 265,225
504 WEST S/0 CALIFORNIA 2865 3029 02865-03029 134 82 1.63 0.60 No 52 2,704
505 WEST N/O CLINTON 2569 3260 02569-03260 1,671 957 1.75 0.60 No 714 509,796
506 WEST S/0 DAKOTA 2478 2499 02478-02499 1,495 1,388 1.08 0.32 Yes 107 11,449
507 WEST N/O GETTYSBURG 2401 3123 02401-03123 1,771 1,714 1.03 0.30 Yes 57 3,249
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Fresno COG Traffic Model GIS Validation Results: PM Peak Two-Way Total Traffic Volumes

A B Model Model Traffic Model Target Within Model | Difference
ID Name Location Cross Street Node | Node| A-B Node | Volume Count /Count | Deviation | Deviation |- Count Squared

508 WEST S/0 HERNDON 2244 3145 02244-03145 620 1,079 0.57 0.36 No -459 210,681
509 WEST S/0 KEARNEY 2095 2829 02095-02829 81 148 0.55 0.60 Yes -67 4,489
510 WEST N/O MCKINLEY 2596 2617 02596-02617 1,387 981 141 0.60 Yes 406 164,836
511 WEST N/O SANTA FE 2401 12298 02401-12298 1,766 1,418 1.25 0.31 Yes 348 121,104
512 WEST N/O SHAW 4534 2010 04534-02010 3,451 1,481 2.33 0.31 No 1,970 3,880,900
513 WEST N/O SIERRA 2269 3145 02269-03145 680 944 0.72 0.60 Yes -264 69,696
514 WEST S/0 SIERRA 2269 3187 02269-03187 742 1,068 0.69 0.36 Yes -326 106,276
515 WHITES BRIDGE E/O WEST 2176 5754 02176-05754 131 240 0.55 0.60 Yes -109 11,881
516 WILLOW S/0 CALIFORNIA 3534 3536 03534-03536 238 286 0.83 0.60 Yes -48 2,304
517 WILLOW S/0 HERNDON 2254 5511 02254-05511 2,298 2,240 1.03 0.27 Yes 58 3,364
518 WILLOW N/O SPRUCE 3100 3111 03100-03111 1,572 1,963 0.80 0.28 Yes -391 152,881
519 WILLOW N/O TEAGUE 3072 5468 03072-05468 848 1,687 0.50 0.30 No -839 703,921
520 WISHON N/O CLINTON 4352 4354 04352-04354 174 624 0.28 0.60 No -450 202,500
521 WISHON N/O FLORADORA 4355 4356 04355-04356 207 1,074 0.19 0.36 No -867 751,689
522 ELM AVE S/0 CALIFORNIA 2120 6090 02120-06090 325 466  0.70 0.60 Yes -141 19,881

Subtotal 463,732 476,825 Model/Count Ratio = 0.97 Targets

Percent Within Target Deviation =  60% >75%

Percent Root Mean Square Error = 46% <40%

Correlation Coefficient= 0.88 >0.88
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ATTACHMENT B

DMEIR Table 5.14-2
Roadway Functional Class and Peak Hour Level-of-Service Thresholds




City of Fresno

General Plan and Development Code Update

Master Environmental Impact Report

Transportation and Traffic

It should be noted that this traditional methodology used to analyze the roadway system does not

consider the potential impact on walking, bicycling, and transit. Pedestrians, bicyclists, and transit

riders are all users of the roadway system but may not be fully recognized in the traffic operations
analysis and the calculation of LOS. The LOS thresholds in Table 5.14-2 are based on driver’s comfort
and convenience. ldentifying the need for roadway improvements based on the resulting roadway

LOS can have unintended impacts to other modes such as increasing the walking time for

pedestrians. In evaluating the roadway system, a lower vehicle LOS may be desired when balanced

against other community values related to resource protection, social equity, economic
development, and consideration of pedestrians, bicyclists, and transit users.

Table 5.14-2: Roadway Functional Class and Peak Hour Level-of-Service Thresholds

Peak Hour Level of Service Capacity Threshold

Functional Class Median Lanes A B C D E

N/A! 4 2,720 4,460 6,630 7,720 8,630
3+Aux’ 2,360 3,860 5,640 6,730 7,530
Freeway 3 2,000 3,270 4,660 5,740 6,430
2+Aux 1,650 2,700 3,850 4,760 5,340
2 1,300 2,130 3,050 3,790 4,260
Divided 2,410 3,960 5,730 7,450 8,450
State Expressway 4 1,610 2,650 3,810 4,960 5,630
2 810 1,340 1,890 2,470 2,810
Raised 6 1,860 6,170 6,520
Median 5 1,520 5,110 5,430

City Expressway
4 1,180 4,050 4,340
2 520 1,910 2,160
Raised 6 4,910 6,240
Super Arterial Median 5 4,040 5,195
4 3,170 4,150
Raised 8 2,120 7,070 7,490
Median 6 1,560 5,270 5,610
5 1,280 4,370 4,670
4 1,000 3,470 3,730

Arterial
3 720 2,555 2,795
2 440 1,640 1,860
TwLTL? 4 940 3,290 3,550
2 420 1,550 1,760
FirstCarbon Solutions 5.14-7
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City of Fresno
General Plan and Development Code Update
Transportation and Traffic Master Environmental Impact Report

Peak Hour Level of Service Capacity Threshold

Functional Class Median Lanes A B C D E
Undivided 4 770 2,740 2,980
340 1,270 1,480
TWLTL 4 940 3,290 3,550
2 420 1,550 1,760
Collector
Undivided 4 770 2,740 2,980
2 340 1,270 1,480
Undivided 3 1,960 2,240 2,430 2,610
One-Way 2 1,250 1,490 1,620 1,740
1 550 740 800 870
Rural State Undivided 2 310 570 1,020 1,730 2,470
Highway
Divided 4 1,950 3,580 3,780
Rural Arterial
Undivided 2 570 1,230 1,310
Rural Undivided 2 700 930 1,000

Collector/Local

Notes:

' N/A - Not applicable for operational class

Aux - Auxiliary Lane

TWLTL — Two-way Left-turn Lane

- LOS is not achievable because of type of facility.
Source: Fehr & Peers 2012.

2
3

Exhibit 5.14-2 shows existing AM peak hour traffic volumes (two-way total) and LOS (See Appendix
H-3 for detail) and Exhibit 5.14-3 shows existing PM peak hour traffic volumes (two-way total) and
LOS (See Appendix H-4 for detail). Exhibit 5.14-4 illustrates the planned roadway number of lanes.

Most roadways operate at LOS D or better during the AM and PM peak hours, except for the
following, which operate at LOS E and F:

City of Fresno
e Willow Avenue — Copper to Behymer Avenue (LOS E during the PM peak hour)
e Willow Avenue — Behymer Avenue to Shepherd Avenue (LOS F during the PM peak hour)
e Golden State Boulevard — Shaw Avenue to Swift Avenue (LOS F during the PM peak hour)
e Golden State Boulevard — Motel Drive to Ashlan Avenue (LOS E during the PM peak hour)
e Nees Avenue — Jordan Avenue to Paula Avenue (LOS E during the PM peak hour)
e Cornelia Avenue — Ashlan Avenue to Griffith Way (LOS E during the PM peak hour)
e Marks Avenue — Dakota Avenue to Weber Avenue (LOS E during the PM peak hour)
e Clinton Avenue — Valentine Avenue to Marks Avenue (LOS F during the PM peak hour)

5.14-8 FirstCarbon Solutions
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ENVIRONMENTAL CONSULTING

7 October 2014
14213-00.02262

Ms. Carmen Borg

Shute, Mihaly, and Weinberger
396 Hayes Street

San Francisco, CA 94102

Subject: Review and Comment on Air Quality Analysis, City of Fresno General Plan and
Development Code Update Draft Master Environmental Impact Report

Dear Ms. Borg:

At your request, BASELINE Environmental Consulting (“BASELINE”) has reviewed the “Air Quality”
section of the Draft Master Environmental Impact Report (“DMEIR”) prepared for the City of Fresno’s
General Plan and Development Code Update (“General Plan Update”). BASELINE's review of the DMEIR
specifically focused on the adequacy of the information presented to support the significance
determinations for air quality impacts and the identification of feasible mitigation measures. This letter
documents the results of our review.

1. Inadequate Analysis of Consistency with Applicable Air Quality Plans

Under Impact AIR-1, the DMEIR reports that the General Plan Update would have a less-than-significant
impact on the implementation of applicable air quality plans (AQPs). The applicable AQPs adopted by
the San Joaquin Valley Air Pollution Control District (“SIVAPCD”) include the following:

e The 2004 Extreme Ozone Attainment Demonstration Plan;

The 2007 Ozone Plan;

The 2007 PM10 Maintenance Plan and Request for Redesignation;
The 2008 PM2.5 Plan;

The 2012 PM2.5 Plan; and

e The 2013 Plan for the Revoked 1-hour Ozone Standard.

The DMEIR evaluated the significance of the General Plan Update’s impact on implementing the
applicable AQPs based on the following two criteria (DMEIR page 5.3-32):

1) If development proposed by the General Plan exceeds the growth projections used in the
applicable attainment plan, it would produce a potentially significant impact; and

2) If the project includes goals, policies, and development standards that are in conflict with the
development related control measures in the attainment plans, the project would be potentially
significant.

5900 Hollis Street, Suite D, Emeryville, CA 94608 | P: (510) 420-8686 | F: (510) 420-1707 | www.baseline-env.com
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3 October 2014
Page 2

On page 5.3-32, the DMEIR states compliance with criterion 1) as follows:

The growth projections used for the General Plan assume that growth in population, vehicle use
and other source categories will occur at historically robust rates that are consistent with the
rates used to develop the SIVAPCD’s attainment plans.

The DMEIR does not provide a summary of the quantified population, vehicle use, and other source
category growth projections used in the six applicable AQPs or the General Plan Update. By not
providing a comparison of the data, the consistency of the plan’s growth projections with the applicable
AQPs cannot be substantiated. Furthermore, MRO Engineers, Inc. has reported that the analysis of
traffic growth projections used in the DMEIR are deficient, because the travel demand forecasting model
used in the DMEIR was not properly calibrated to existing conditions. As a result, the future traffic
growth estimates for the General Plan Update were underestimated. In addition, insufficient traffic
model details were provided regarding how projected daily vehicle miles traveled (VMT) would
increase.! An increase in traffic growth beyond the projections used in the applicable AQPs could result
in a potentially significant impact. Therefore, the current analysis of the General Plan Update’s
consistency with growth projections used in the applicable AQPs is neither transparent nor adequate to
support the finding of a less-than-significant impact.

On page 5.3-33, the DMEIR states compliance with criterion 2) as follows:

Review of the proposed goals and policies of the General Plan Update found them to be
consistent with the applicable control measures of the SIVAPCD attainment plan.

No evidence of the review process is documented to substantiate this opinion. There is no discussion of
the primary goals and control measures contained in the six applicable AQPs and how they compare to
the goals and policies of the General Plan Update. Therefore, the current analysis of the plan’s
consistency with control measures used in the applicable AQPs is inadequate.

2. Inadequate Analysis of Baseline and Forecasted Criteria Air Pollutant Emissions

Criteria air pollutant emissions for carbon monoxide (“CO”"), sulfur dioxide (“SO2), ozone precursors, and
particulate matter (“PM”) are estimated under Impact AIR-2 and Impact AIR-3. The DMEIR estimated
and forecasted annual emissions of CO, SO2, ozone precursors, and PM based on various models and
inventories. The ozone precursors included reactive organic gases (“ROG”) and nitrogen oxides (“NOx”).
There are two fractions of PM emissions that are regulated based on aerodynamic resistance, diameters
equal to or less than 10 microns (PM10) and 2.5 microns (PM2.5). As summarized in Tables 5.3-7 and
5.3-9 (DMEIR pages 5.3-36 and 5.3-42, respectively), baseline emissions of criteria pollutants from 2010

1 MRO Engineers, Inc., 2014. Review of “Transportation and Traffic” Analysis — Draft Master Environmental
Impact Report General Plan and Development Code Update City of Fresno, Fresno County, California.
10 September.

14213-00.02262 - 10/7/14
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and future emissions under the General Plan Update were estimated for stationary, area, mobile (on-
road and off-road vehicles), electricity, and natural gas sources.

The 2010 baseline estimates of pollutant emissions in the DMEIR were reviewed by comparing the total
emissions from all sources to similar estimates provided by the California Air Resources Board (“CARB”)
in the 2013 edition of The California Almanac of Emissions and Air Quality. Each year, CARB publishes a
new Almanac that summarizes existing criteria pollutant emissions trends in each county and forecasts
emissions from all stationary (including fuel combustion), area, and mobile sources. The forecasts take
into account the most recent emissions data, projected growth rates, and future adopted control
measures to estimate emissions in future years. The CARB’s California Emissions Projection Analysis
Model (“CEPAM”) was used to extract the 2010 emissions for Fresno County from the current Almanac
for stationary, area, and mobile sources.

According to CEPAM for the 2013 Almanac, the 2010 total annual emissions of ROG from stationary,
area?, and mobile sources in Fresno County was about 20,200 tons. Since the City of Fresno’s Planning
Area represents about 60% of the County’s population (DMEIR page 5.3-40), approximately 12,000 tons
of ROG emissions could potentially be attributed to the City of Fresno. This estimate of ROG emissions is
about four times greater than the 2010 baseline estimate of 3,105 tons reported in Table 5.3-9 (DMEIR
page 5.3-42). This major discrepancy indicates that significant deficiencies are likely present in the
methods applied by the preparers of the DMEIR to estimate the baseline pollutant emissions. These
potential deficiencies are described under Section 3, below.

The estimates of future emissions in the DMEIR are not representative of the changes in emissions that
would result from the proposed land uses changes in the General Plan Update. With the exception of
emissions from on-road mobile vehicles, forecasted emissions are based on population growth
estimates that are independent of the General Plan Update (i.e., the population growth estimates would
be the same without the General Plan Update). For instance, there is not evaluation of how changing
existing General Industrial (M-2) Zone to a Heavy Industrial (IH) Zone under the General Plan Update will
change the net emissions of criteria pollutants in the City. As a result, the forecast of criteria pollutant
emissions is not representative of the General Plan Update and the air quality analysis is incomplete.

3. Deficient Modeling Techniques Applied to Estimate Criteria Air Pollutant Emissions

In addition to the inadequate analysis of both baseline and forecasted criteria pollutant emissions
discussed in Section 2, above, there are apparent deficiencies in the modeling techniques applied to
estimate the criteria pollutant emissions in the DMEIR. These potential deficiencies are further
described below for each air pollutant source.

3.1 Construction Emissions

Estimates of “worst-case” annual pollutant emissions from construction activities under the General
Plan Update are summarized on DMEIR page 5.3-40 based on an inventory of 2008 emissions

2 Emissions from farming operations were excluded from the area-source estimate, because the land use is
not representative of the City of Fresno.

14213-00.02262 - 10/7/14
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reported in the CARB’s 2009 edition of The California AlImanac of Emissions and Air Quality. As
discussed above, the current Almanac is from 2013 and the CARB’s CEPAM provides forecasts of
pollutant emissions based on the current Almanac. According to CEPAM for the 2013 Almanac, the
“worst-case” construction emissions of ROG would be about 1,500 tons per year, which is almost
two times greater than the estimate of 812.6 tons per year reported in in the DMEIR (Table 5.3-8,
page 5.3-40). Therefore, the current analysis of construction-related pollutant emissions in the
DMEIR fails to analyze the worst-case scenario.

3.2 On-Road Motor Vehicle Emissions

Pollutant emissions from on-road motor vehicles were estimated by the preparers of the DMEIR
using emission factors from the CARB’s EMFAC2011 model and the DMEIR’s traffic analysis data. As
described above, the traffic analysis for the DMEIR underestimated future increases in VMT.3
Therefore, the DMEIR’s estimates of pollutant emissions from on-road motor vehicles are
underestimated.

3.3 Electricity and Natural Gas Emissions

Pollutant emissions from electricity and natural gas were estimated by the preparers of the DMEIR
using 2010 emission data reported by PG&E for residential and commercial properties and then
projecting future emissions based on population growth. The emissions from industrial properties
were not included in the analysis; therefore, the analysis is incomplete.

3.4 Stationary and Area Source Emissions

The preparers of the DMEIR combined estimates of pollutant emissions from stationary and area
sources by using the CARB’s CEIDARS database. However, emissions reported from the CEIDARS
database are only representative of individual facilities and do not include most area sources, such
as natural gas combustion from heating. In addition, the CEIDARS database does not include
inventories of PM2.5 emissions, which were excluded from the air quality analysis.

The preparers of the DMEIR did not forecast future changes in pollutant emissions from stationary
and area sources. Instead, the 2010 emissions reported from the CEIDARS database were assumed
to remain constant over time because “it would be impossible to predict if the emissions would
increase or decrease in the future”*. The CEIDARS database includes consecutive annual inventories
of pollutant emissions from individual facilities in the City of Fresno from 1995 to 2012, which could
be used to evaluate existing trends. However, no historical emission data or trend analysis was
provided to support the opinion that forecasting emissions is impossible.

As discussed above, the CARB’s CEPAM for the 2013 Almanac provides forecasts out to 2035 of
pollutant emissions from stationary and area sources, including the emissions of PM2.5. For
instance, emissions of PM2.5 from stationary sources between 2010 and 2035 are forecasted to
steadily increase at a rate of about 7.2 tons per year. Based on the existing trends and forecasts of

3 Ibid.
4 Note at the bottom of DMEIR summary tables 5.3-7 and 5.3-9, on pages 5.3-36 and 5.3-42, respectively.
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pollutant emissions provided by CARB, the DMEIR’s assumption that pollutant emissions from
stationary and areas sources cannot be analyzed is invalid and the current analysis of stationary and
area source pollutant emissions is substantially inadequate.

4. Invalid Application of Project-Level Thresholds of Significance

The DMEIR used the project-level thresholds of significance adopted by the SIVAPCD in the Guide for
Assessing and Mitigating Air Quality Impacts (“GAMAQI”) to evaluate the significance of estimated ROG,
NOx, PM10, and PM2.5 emissions from construction and operation under the General Plan Update. As
described on DMEIR page 5.3-38, the project-level thresholds of significance were used because “no
other quantitative plan level thresholds have been adopted”. The use of project-level thresholds does
not provide any meaningful context to evaluate the total pollutant emissions estimated for all existing
and future projects under the General Plan Update. As summarized in Table 5.3-9 on page 5.3-42, the
estimated emissions of criteria pollutants from all sources in the City of Fresno are one to two orders of
magnitude greater than project-level thresholds, which further emphasizes the misuse of these
thresholds to properly evaluate the scale and severity of emissions. Therefore, the use of project-level
thresholds to evaluate the significance of ROG, NOx, PM10, and PM2.5 emissions in the DMEIR is invalid.

Since the GAMAQI does not provide guidance for evaluating the significance of criteria pollutant
emissions for plans, the SIVAPCD should be consulted to determine an appropriate approach to analysis.
For consideration, the Bay Area Air Quality Management District (“BAAQMD”) has recommended’ the
following thresholds of significance® to evaluate operational-related criteria pollutants emissions for
plans:

e Consistency with current AQP control measures; and
e A proposed plan’s projected VMT or vehicle trips (either measure may be used) increase is less
than or equal to its projected population increase.

As discussed above, the DMEIR has not adequately analyzed the General Plan Update’s consistency with
applicable AQP control measures and the traffic analysis has underestimated the increase in VMT.
Therefore, the evaluation of ROG, NOx, PM10, and PM2.5 emissions in the DMEIR relative to the
BAAQMD’s recommended criteria remains inadequate.

5 BAAQMD, 2010. California Environmental Quality Act Air Quality Guidelines. May.

6 0n March 5, 2012, the Alameda County Superior Court issued a judgment finding that the BAAQMD had
failed to comply with CEQA before adopting the 2010 thresholds of significance, because the thresholds are
considered a “project” subject to CEQA review. The court issued a writ of mandate ordering BAAQMD to set aside
and cease dissemination of the adopted 2010 thresholds until approved under CEQA. In view of the court’s order,
the BAAQMD updated the CEQA Air Quality Guidelines in 2012 to exclude the recommended use of the 2010
thresholds for CEQA analysis. On August 13, 2013, the California First Appellate District Court of Appeal reversed
the trial court's decision by finding that the adoption of the 2010 thresholds was not itself a “project” requiring
CEQA review. Since the adoption process and scientific soundness of the 2010 thresholds of significance have not
been challenged, the thresholds provide a meaningful context to evaluate air quality impacts.
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5. Inadequate Evaluation of Feasible Mitigation Measures

Under Impact AIR-3, the DMEIR reports that the General Plan Update would have a significant impact on
ambient air quality standards from the cumulative emissions of ozone precursors and PM. On page
5.3-50, the DMEIR states the following:

No mitigation measures beyond the General Plan policies, ordinances, and regulations are
available to further reduce this impact.

While the DMEIR provides a brief summary of applicable General Plan Update policies on Page 5.3-48,
there is no evaluation of how effectively these policies would lessen the significance of the air quality
impact. The SIVAPCD’s GAMAQI recommends incorporating as many of the policies from the SIVAPCD's
Air Quality Guidelines for General Plans (AQGGP) into a General Plan as possible. The AQGGP, which was
adopted in 1994 and amended in 2005, is a guidance document that contains 75 examples of policies
that the cities can directly incorporate into their General Plan. While many of the policies from the
AQGGP were incorporated into the 2009 Air Quality Update of the 2025 Fresno General Plan Resources
Conservation Element, there is no discussion in the DMEIR regarding the adequacy of the General Plan
Update policies to incorporate remaining policies from the AQGGP.

The SIVAPCD’s GAMAQI also recommends evaluating plan-level mitigation measures by quantifying the
reductions that would result in mobile and area source emissions. There is no discussion or
guantification in the DMEIR of how applicable policies would reduce air quality impacts. Since the
adequacy of the General Plan Update policies relative to the AQGGP was not evaluated and the
potential effect of policies on reducing air quality impacts was not quantified, the evaluation of feasible
mitigation measures in the DMEIR is deficient.

6. Inadequate Analysis of Air Quality Impacts to Sensitive Receptors

The DMEIR does not provide an analysis of local community risks from air quality impacts relative to
land use changes proposed under the General Plan Update. The location of existing sources of toxic air
contaminants (“TACs”) (e.g., freeways and gasoline dispensing facilities) are not mapped or evaluated to
determine if proposed land use changes under the General Plan Update could potentially increase the
exposure of sensitive receptors to TAC sources. As summarized in DMEIR Table 5.3-5, CARB
recommends siting new sensitive land uses up to 1,000 feet away from TAC sources. The CARB’s
recommended setback distances can be used to evaluate if land uses changes under the General Plan
Update would result in an increase exposure of sensitive receptors to existing TAC sources.

The SJVAPCD’s GAMAQI recommends that General Plans identify intersections and corridors requiring
CO hot spot analysis based on the results of the traffic analysis. A CO hot spot analysis includes the
guantification of CO emissions and modeling of air dispersion to assess health risks to nearby receptors.
The DMEIR does not include any evaluation of local CO impacts on sensitive receptors.

Based on the absence of an analysis of TAC and CO impacts on local communities relative to land use
changes in the General Plan Update, the DMEIR analysis of air quality impacts to sensitive receptors is
deficient.
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7. Conclusions

Our review of the Air Quality section of the DMEIR identified inadequate analysis of feasible mitigation
measures and impacts on applicable AQPs, ambient air quality standards, and sensitive receptors. Our
review also identified the inappropriate use of project-level thresholds of significance to evaluate air
quality impacts under the General Plan Update. These issues should be resolved prior to the City of
Fresno’s approval of the proposed General Plan Update.

Should you have any questions or comments, please contact us at your convenience.

Sincerely,

/ - e e
Patrick Sutton

Environmental Engineer

631386.1
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United States Environmental Protection Agency Region 10

EPA 910-F-08-002 August 2008
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Common Sources of PM,
Woodstoves

Woodstoves are a primary source
of PM, ,, especially when wood is
burned improperly or in uncertified
devices. Control measures include
public education for proper burning
and woodstove changeout programs

to replace outdated stoves.

Photo Credit: WA Dept. of Ecology

Garbage & Open Burning

P Burning trash is a dangerous and
localized source of PM, ; which

is especially dangerous to elders,
children, pregnant women and people
with respiratory or heart disease.
Control measures include recycling
and safe disposal of waste in a landfill.

Field, Forest & Rangeland Burning

Large scale burns are major sources
of PM, ,, especially in areas where air
{ pollution is trapped by topography or
| weather conditions, Control measures
include airshed-wide monitoring for
PM, ,, phased burns, burn bans or
“no burn” days, burn permits and
other methods to ensure air quality
conditions allow burning.

Photo credit: Nez Perce Tribe

Mobile Sources / Diesel

- Emissions from mobile sources

P such as cars trucks, tractors and

train engines are significant sources

of particulate matter and air toxics.

Control measures include diesel

, i retrofits, use of low sulfur fuel and

| educational outreach campaigns to

encourage less driving and idling.

Stationary Sources
[\ | Industrial activities are an additional

source of PM, ., but actually are a

smaller contributor to high PM, |

levels across Region 10 compared

with woodsmoke or field or forest

§ burning.

PM, . Designations under the Clean Air Act

What is PM, 2

PM,  is particulate matter less than 2.5 microns in
diameter composed of very small bits of ash, wood tars,
soot and other substances created by combustion. To give
you a sense for how tiny this is, the period at the end of
this sentence is about 500 microns across. PM, , particles
are so small that they can evade the body’s natural defense
mechanisms and penetrate deep into lung tissue. The

M, ,particles can damage lung tissue, which can lead
to serious respiratory problems. In 2006, EPA lowered
the 24-hour fine particle standard from 65 micrograms
per cubic meter pg/m?) to 35 pg/m? to provide greater
protection to public health from exposure to fine particles.
What are important sources of PM, . in the
Northwest and Alaska?

During the winter, when PM, ; levels are highest, key
contributors in the Northwest and Alaska include
burning of wood in woodstoves and fireplaces. During
the summer, spring and fall, open burning, which has
long been used as a waste disposal practice and as a
management tool for croplands, rangelands, and forests,
is a key source of PM, .. In addition, mobile sources and
stationary sources can contribute to PM, , levels.

What are PM, , designations?

When EPA revises a standard, we are then required to
designate all geographic areas within the United States
as attainment, unclassifiable, or nonattainment under
Section 107 of the Clean Air Act (CAA). Designating
an area under the CAA is accomplished through a formal
rulemaking process outlined in Section 107(d) of the Act.
If an area does not meet the national standard for PM, ,
an area will be designated as nonattainment. Attainment
areas are areas that meet the standard, and unclassifiable
areas are areas that cannot be classified on the basis of
available information as meeting or not meeting the
standard.
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Which areas are subject to EPA’s designations?

EPA will be making designations for all areas in the country,
both for state lands and for Indian country. Under the process
set out in the Clean Air Act, only states are required to submit
recommendations for designations to EPA December 18,
2007.

How can tribes participate in the designations
process?

Unlike states, tribes are not obligated to submit designation
recommendations but are invited to participate in

the designations process by submitting a designation
recommendation for Indian country and/or by engaging in
formal or informal consultation with EPA and states. Tribal
consultation is important part of the designations process.
Through consultation EPA can gather important information
from tribes about designations of areas in Indian country or
adjacent state land. Tribes can also through consultation,
learn about state plans to prepare their recommendations for
designation of lands which may surround Indian country.

What is the timeline for PM, . designations?
December 18, 2006 - PM, . standard strengthened.

Summer 2007 — EPA sends letters to states/tribes asking for
designation recommendations and inviting consultation.

December 18, 2007 — States’ designation recommendations
are due to EPA. Tribes requested to send by this date.

August 2008 — EPA will send letters to states/tribes
announcing whether or not we agree with their designation
recommendations and to all areas that did not send letters
announcing our proposed designation for their area.

August/Sept 2008 — EPA will open a 30 day public comment
period on EPA’s response to states/tribes recommendations.

December 18, 2008 — By this date EPA will issue final
designations for all areas.

March 2012 - State attainment plans are due for state areas
designated as nonattainment for PM, ..

What are the requirements for state or tribal areas
that have been designated unclassifiable for PM, , ?

An unclassifiable designation does not trigger any additional
requirements for states/tribes. Existing requirements
(Prevention of Significant Deterioration, FARR, etc.) do not
change as a result of this designation.

What are the requirements for state or tribal
areas that have been designated attainment?

An attainment designation does not trigger any
additional requirements for states/tribes. Existing
requirements (Prevention of Significant Deterioration,
FARR, etc.) do not change as a result of this designation.

What are the requirements for state or
tribal areas that have been designated
nonattainment?

States with nonattainment areas are required to develop
and submit plans to show how they will attain the PM, .
standard as expeditiously as possible. These plans are
referred to as State Implementation Plans or SIPs. These
plans are due in 2012 and should contain regulations
and technical justification for how those regulations
will result in attainment in the future. In addition, states
are required to meet the standard within 5-10 years

of the submittal of the attainment plan (or attainment
SIP). Tribes with areas of Indian country adjacent to
state nonattainment areas should work with states as
they develop these plans. Tribes with nonattainment
areas are not required to follow a specific timeline for
submitting plans and attaining the standard but EPA
encourages tribes to work with EPA to take appropriate
actions to reduce PM, ; emissions.

What are the requirements for tribal stationary
sources located in PM, . nonattainment areas?

New and modified major sources must utilize control
technologies that achieve the lowest emissions

possible and must offset their increased emissions with
reductions from existing sources. Existing sources must
employ reasonable controls. Stationary sources may be
required to reduce emissions further in order to attain the
PM, ; standard.

Where can the public get more information
about PM, ; designations?

Visit the EPA website http://epa.gov/pmdesignations or
contact Krishna Viswanathan (206-553-2684) or Gina
Bonifacino (206-553-2970) at the Regional Office.

Page 2



Exhibit D
CARB Final Air Quality and
Land Use Handbook



AIR QUALITY AND LAND USE HANDBOOK:
A COMMUNITY HEALTH PERSPECTIVE

April 2005

California Environmental Protection Agency
California Air Resources Board

CE



Federal-

U.S. EPA, Region 9
Phone: (866)-EPA-WEST
Website: www.epa.gov/region09

Email: r9.info@epa.gov
-State-

California Air Resources Board

Phone: (916) 322-2990 (public info)
(800) 363-7664 (public info)
(800) 952-5588 (complaints)
(866)-397-5462 (env. justice)

Website: www.arb.ca.gov

Email: helpline@arb.ca.gov

-Local-

Amador County APCD
Phone: (209) 257-0112
Website: www.amadorapcd.org
E-Mail: jharris@amadorapcd.org

Antelope Valley AQMD
Phone: (661) 723-8070
Complaint Line: (888) 732-8070
Website: www.avagmd.ca.gov
E-Mail: bbanks@avagmd.ca.gov

Bay Area AQMD
Phone: (415) 749-5000
Complaint Line: (800) 334-6367

Website: www.baagmd.gov
E-Mail: webmaster@baagmd.gov

Butte County AQMD
Phone: (530) 891-2882
Website: www.bcagmd.org
E-Mail: air@bcagmd.org

Calaveras County APCD
Phone: (209) 754-6504
E-Mail: Igrewal@co.calaveras.ca.us

Colusa County APCD
Phone: (530) 458-0590
Website: www.colusanet.com/apcd

E-Mail: ccair@colusanet.com

El Dorado County AQMD
Phone: (530) 621-6662

Website:
www.co.el-dorado.ca.us/emd/apcd

E-Mail: mcctaggart@co.el-dorado.ca.us

Feather River AQMD
Phone: (530) 634-7659
Website: www.fragmd.org
E-Mail: fragmd@fragmd.org

Glenn County APCD
Phone: (530) 934-6500

http://www.countyofglenn.net/air_pollution

control

E-Mail: ktokunaga@countyofglenn.net

Air Agency Contacts

Great Basin Unified APCD
Phone: (760) 872-8211

Website: www.gbuapcd.org
E-Mail: gb1@greatbasinapcd.org

Imperial County APCD
Phone: (760) 482-4606

E-Mail: reyesromero@imperialcounty.net

Kern County APCD
Phone: (661) 862-5250

Website: www.kernair.org
E-Mail: kcapcd@co.kern.ca.us

Lake County AQMD
Phone: (707) 263-7000
Website: www.lcagmd.net
E-Mail: bobr@pacific.net

Lassen County APCD
Phone: (530) 251-8110
E-Mail: lassenag@psIn.com

Mariposa County APCD
Phone: (209) 966-2220
E-Mail: air@mariposacounty.org

Mendocino County AQMD
Phone: (707) 463-4354
Website:
www.co.mendocino.ca.us/agmd
E-Mail:
mcagmd@co.mendocino.ca.us

Modoc County APCD
Phone: (530) 233-6419
E-Mail: modapcd@hdo.net

Mojave Desert AQMD
Phone: (760) 245-1661

(800) 635-4617
Website: www.mdagmd.ca.gov

Monterey Bay Unified APCD
Phone: (831) 647-9411
(800) 253-6028 (Complaints)

Website: www.mbuapcd.org
E-Mail: dquetin@mbuapcd.org

North Coast Unified AQMD
Phone: (707) 443-3093

Website: www.ncuagmd.org
E-Mail: lawrence@ncuagmd.org

Northern Sierra AQMD
Phone: (530) 274-9360
Website: www.myairdistrict.com
E-Mail: office@myairdistrict.com

Northern Sonoma County
APCD

Phone: (707) 433-5911

E-Mail: nsc@sonic.net

Placer County APCD

Phone: (530) 889-7130

Website:
http://www.placer.ca.gov/airpolluti

on/airpolut.htm
E-Mail: pcapcd@placer.ca.gov

Sacramento Metro AQMD
Phone: (916) 874-4800

Website: www.airquality.org
E-Mail: kshearer@airquality.org

San Diego County APCD
Phone: (858) 650-4700
Website: www.sdapcd.org

San Joaquin Valley APCD

Phone: (559) 230-6000 (General)
(800) 281-7003

(San Joaquin, Stanislaus, Merced)
(800) 870-1037

(Madera, Fresno, Kings)
(800) 926-5550

(Tulare and Valley portion of Kern)

Website: www.valleyair.org
E-Mail: sjivapcd@valleyair.org

San Luis Obispo County
APCD
Phone: (805) 781-5912

Website: www.slocleanair.org
E-Mail: info@slocleanair.org

Santa Barbara County APCD
Phone (805) 961-8800

Website: www.sbcapcd.org

Email us: apcd@sbcapcd.org

Shasta County AQMD
Phone: (530) 225-5789
Website:
www.co.shasta.ca.us/Departments/R

esourcemgmt/drm/agmain.htm
E-Mail: scdrm@snowcrest.net

Siskiyou County APCD
Phone: (530) 841-4029
E-Mail: ebeck@siskiyou.ca.us

South Coast AQMD
Phone: (909) 396-2000
Complaint Line: 1-800-CUT-SMOG

Website: www.agmd.gov
Email: bwallerstein@agmd.gov

Tehama County APCD
Phone: (530) 527-3717

Website: www.tehcoapcd.net
Email: general@tehcoapcd.net

Tuolumne County APCD
Phone: (209) 533-5693

E-Mail:
bsandman@co.tuolumne.ca.us

Ventura County APCD
Phone: (805) 645-1400
Complaint Line: (805) 654-2797
Website: www.vcapcd.org
E-Mail: info@vcapcd.org

Yolo-Solano AQMD
Phone: (530) 757-3650

Website: www.ysagmd.org
Email: administration@ysagmd.org
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To My Local Government Colleagues....

| am pleased to introduce this informational guide to air quality and land use
issues focused on community health. As a former county supervisor, | know
from experience the complexity of local land use decisions. There are multiple
factors to consider and balance. This document provides important public health
information that we hope will be considered along with housing needs, economic
development priorities, and other quality of life issues.

An important focus of this document is prevention. We hope the air quality
information provided will help inform decision-makers about the benefits of
avoiding certain siting situations. The overarching goal is to avoid placing people
in harm's way. Recent studies have shown that public exposure to air pollution
can be substantially elevated near freeways and certain other facilities. Whatis
encouraging is that the health risk is greatly reduced with distance. For that
reason, we have provided some general recommendations aimed at keeping
appropriate distances between sources of air pollution and land uses such as
residences.

Land use decisions are a local government responsibility. The Air Resources
Board's role is advisary and these recommendations do not establish regulatory
standards of any kind. However, we hope that the information in this document
will be seriously considered by local elected officials and land use agencies. We
also hope that this document will promote enhanced communication between
land use agencies and local air pollution control agencies. We developed this
document in close coordination with the California Air Pollution Control Officers
Association with that goal in mind.

| hope you find this document both informative and useful.

I,
|
Mrs. BarbargRicrdian

Interim Chairman
California Air Resources Board
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Executive Summary

The Air Resources Board’s (ARB) primary goal in developing this document is to
provide information that will help keep California’s children and other vulnerable
populations out of harm’s way with respect to nearby sources of air pollution.
Recent air pollution studies have shown an association between respiratory and
other non-cancer health effects and proximity to high traffic roadways. Other
studies have shown that diesel exhaust and other cancer-causing chemicals
emitted from cars and trucks are responsible for much of the overall cancer risk
from airborne toxics in California. Also, ARB community health risk assessments
and regulatory programs have produced important air quality information about
certain types of facilities that should be considered when siting new residences,
schools, day care centers, playgrounds, and medical facilities (i.e., sensitive land
uses). Sensitive land uses deserve special attention because children, pregnant
women, the elderly, and those with existing health problems are especially
vulnerable to the non-cancer effects of air pollution. There is also substantial
evidence that children are more sensitive to cancer-causing chemicals.

Focusing attention on these siting situations is an important preventative action.
ARB and local air districts have comprehensive efforts underway to address new
and existing air pollution sources under their respective jurisdictions. The issue of
siting is a local government function. As more data on the connection between
proximity and health risk from air pollution become available, it is essential that air
agencies share what we know with land use agencies. We hope this document
will serve that purpose.

The first section provides ARB recommendations regarding the siting of new
sensitive land uses near freeways, distribution centers, rail yards, ports, refineries,
chrome plating facilities, dry cleaners, and gasoline dispensing facilities. This list
consists of the air pollution sources that we have evaluated from the standpoint of
the proximity issue. It is based on available information and reflects ARB’s
primary areas of jurisdiction — mobile sources and toxic air contaminants. A key
air pollutant common to many of these sources is particulate matter from diesel
engines. Diesel particulate matter (diesel PM) is a carcinogen identified by ARB
as a toxic air contaminant and contributes to particulate pollution statewide.

Reducing diesel particulate emissions is one of ARB’s highest public health
priorities and the focus of a comprehensive statewide control program that is
reducing diesel PM emissions each year. ARB'’s long-term goal is to reduce diesel
PM emissions 85% by 2020. However, cleaning up diesel engines will take time
as new engine standards phase in and programs to accelerate fleet turnover or
retrofit existing engines are implemented. Also, these efforts are reducing diesel
particulate emissions on a statewide basis, but do not yet capture every site where
diesel vehicles and engines may congregate. Because living or going to school
too close to such air pollution sources may increase both cancer and non-cancer
health risks, we are recommending that proximity be considered in the siting of
new sensitive land uses.
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There are also other key toxic air contaminants associated with specific types of
facilities. Most of these are subject to stringent state and local air district
regulations. However, what we know today indicates that keeping new homes and
other sensitive land uses from siting too close to such facilities would provide
additional health protection. Chrome platers are a prime example of facilities that
should not be located near vulnerable communities because of the cancer health
risks from exposure to the toxic material used during their operations.

In addition to source specific recommendations, we also encourage land use
agencies to use their planning processes to ensure the appropriate separation of
industrial facilities and sensitive land uses. While we provide some suggestions,
how to best achieve that goal is a local issue. In the development of these
guidelines, we received valuable input from local government about the spectrum
of issues that must be considered in the land use planning process. This includes
addressing housing and transportation needs, the benefits of urban infill,
community economic development priorities, and other quality of life issues. All of
these factors are important considerations. The recommendations in the
Handbook need to be balanced with other State and local policies.

Our purpose with this document is to highlight the potential health impacts
associated with proximity to air pollution sources so planners explicitly consider
this issue in planning processes. We believe that with careful evaluation, infill
development, mixed use, higher density, transit-oriented development, and other
concepts that benefit regional air quality can be compatible with protecting the
health of individuals at the neighborhood level. One suggestion for achieving this
goal is more communication between air agencies and land use planners. Local
air districts are an important resource that should be consulted regarding sources
of air pollution in their jurisdictions. ARB staff will also continue to provide updated
technical information as it becomes available.

Our recommendations are as specific as possible given the nature of the available
data. In some cases, like refineries, we suggest that the siting of new sensitive
land uses should be avoided immediately downwind. However, we leave definition
of the size of this area to local agencies based on facility specific considerations.
Also, project design that would reduce air pollution exposure may be part of the
picture and we encourage consultation with air agencies on this subject.

In developing the recommendations, our first consideration was the adequacy of
the data available for an air pollution source category. Using that data, we
assessed whether we could reasonably characterize the relative exposure and
health risk from a proximity standpoint. That screening provided the list of air
pollution sources that we were able to address with specific recommendations.
We also considered the practical implications of making hard and fast
recommendations where the potential impact area is large, emissions will be
reduced with time, and air agencies are in the process of looking at options for
additional emission control. In the end, we tailored our recommendations to
minimize the highest exposures for each source category independently. Due to
the large variability in relative risk in the source categories, we chose not to apply
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a uniform, quantified risk threshold as is typically done in air quality permitting
programs. Instead, because these guidelines are not regulatory or binding on
local agencies, we took a more qualitative approach in developing the distance-
based recommendations.

Where possible, we recommend a minimum separation between a new sensitive
land use and known air pollution risks. In other cases, we acknowledge that the
existing health risk is too high in a relatively large area, that air agencies are
working to reduce that risk, and that in the meantime, we recommend keeping new
sensitive land uses out of the highest exposure areas. However, it is critical to
note that our implied identification of the high exposure areas for these sources
does not mean that the risk in the remaining impact area is insignificant. Rather,
we hope this document will bring further attention to the potential health risk
throughout the impact area and help garner support for our ongoing efforts to
reduce health risk associated with air pollution sources. Areas downwind of major
ports, rail yards, and other inter-modal transportation facilities are prime examples.

We developed these recommendations as a means to share important public
health information. The underlying data are publicly available and referenced in
this document. We also describe our rationale and the factors considered in
developing each recommendation, including data limitations and uncertainties.
These recommendations are advisory and should not be interpreted as defined
“‘buffer zones.” We recognize the opportunity for more detailed site-specific
analyses always exists, and that there is no “one size fits all” solution to land use
planning.

As California continues to grow, we collectively have the opportunity to use all the
information at hand to avoid siting scenarios that may pose a health risk. As part
of ARB’s focus on communities and children’s health, we encourage land use
agencies to apply these recommendations and work more closely with air
agencies. We also hope that this document will help educate a wider audience
about the value of preventative action to reduce environmental exposures to air
pollution.
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1. ARB Recommendations on Siting New Sensitive Land Uses

Protecting California’s communities and our children from the health effects of air
pollution is one of the most fundamental goals of state and local air pollution
control programs. Our focus on children reflects their special vulnerability to the
health impacts of air pollution. Other vulnerable populations include the elderly,
pregnant women, and those with serious health problems affected by air
pollution. With this document, we hope to more effectively engage local land use
agencies as partners in our efforts to reduce health risk from air pollution in all
California communities.

Later sections emphasize the need to strengthen the connection between air
quality and land use in both planning and permitting processes. Because the
siting process for many, but not all air pollution sources involves permitting by
local air districts, there is an opportunity for interagency coordination where the
proposed location might pose a problem. To enhance the evaluation process
from a land use perspective, section 4 includes recommended project related
questions to help screen for potential proximity related issues.

Unlike industrial and other stationary sources of air pollution, the siting of new
homes or day care centers does not require an air quality permit. Because these
situations fall outside the air quality permitting process, it is especially important
that land use agencies be aware of potential air pollution impacts.

The following recommendations address the issue of siting “sensitive land uses”
near specific sources of air pollution; namely:

High traffic freeways and roads
Distribution centers

Rail yards

Ports

Refineries

Chrome plating facilities

Dry cleaners

Large gas dispensing facilities

The recommendations for each category include a summary of key information
and guidance on what to avoid from a public health perspective.
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Sensitive individuals refer to those segments of the
population most susceptible to poor air quality (ie.,
children, the elderly, and those with pre-existing serious
health problems affected by air quality). Land uses where
sensitive individuals are most likely to spend time include
schools and schoolyards, parks and playgrounds, daycare
centers, nursing homes, hospitals, and residential
communities (sensitive sites or sensitive land uses).

We are characterizing sensitive land uses as simply as we can by using the
example of residences, schools, day care centers, playgrounds, and medical
facilities. However, a variety of facilities are encompassed. For example,
residences can include houses, apartments, and senior living complexes.
Medical facilities can include hospitals, convalescent homes, and health clinics.
Playgrounds could be play areas associated with parks or community centers.

In developing these recommendations, ARB first considered the adequacy of the
data available for each air pollution source category. We assessed whether we
could generally characterize the relative exposure and health risk from a
proximity standpoint. The documented non-cancer health risks include triggering
of asthma attacks, heart attacks, and increases in daily mortality and
hospitalization for heart and respiratory diseases. These health impacts are well
documented in epidemiological studies, but less easy to quantify from a particular
air pollution source. Therefore, the cancer health impacts are used in this
document to provide a picture of relative risk. This screening process provided
the list of source categories we were able to address with specific
recommendations. In evaluating the available information, we also considered
the practical implications of making hard and fast recommendations where the
potential impact area is large, emissions will be reduced with time, and air
agencies are in the process of looking at options for additional emission control.
Due to the large variability in relative risk between the source categories, we
chose not to apply a uniform, quantified risk threshold as is typically done in
regulatory programs. Therefore, in the end, we tailored our recommendations to
minimize the highest exposures for each source category independently.
Additionally, because this guidance is not regulatory or binding on local agencies,
we took a more qualitative approach to developing distance based
recommendations.

Where possible, we recommend a minimum separation between new sensitive
land uses and existing sources. However, this is not always possible, particularly
where there is an elevated health risk over large geographical areas. Areas
downwind of ports and rail yards are prime examples. In such cases, we
recommend doing everything possible to avoid locating sensitive receptors within
the highest risk zones. Concurrently, air agencies and others will be working to
reduce the overall risk through controls and measures within their scope of
authority.
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The recommendations were developed from the standpoint of siting new
sensitive land uses. Project-specific data for new and existing air pollution
sources are available as part of the air quality permitting process. Where such
information is available, it should be used. Our recommendations are designed
to fill a gap where information about existing facilities may not be readily
available. These recommendations are only guidelines and are not designed to
substitute for more specific information if it exists.

A summary of our recommendations is shown in Table 1-1. The basis and
references’ supporting each of these recommendations, including health studies,
air quality modeling and monitoring studies is discussed below beginning with
freeways and summarized in Table 1-2. As new information becomes available,
it will be included on ARB’s community health web page.

'Detailed information on these references are available on ARB’s website at:
http://www.ARB.ca.gov/ch/landuse.htm.
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Table 1-1

Recommendations on Siting New Sensitive Land Uses
Such As Residences, Schools, Daycare Centers, Playgrounds, or Medical

Facilities*

Source
Category

Advisory Recommendations

Freeways and
High-Traffic
Roads

Avoid siting new sensitive land uses within 500 feet of a freeway,
urban roads with 100,000 vehicles/day, or rural roads with 50,000
vehicles/day.

Distribution
Centers

Avoid siting new sensitive land uses within 1,000 feet of a
distribution center (that accommodates more than 100 trucks per
day, more than 40 trucks with operating transport refrigeration
units (TRUs) per day, or where TRU unit operations exceed 300
hours per week).

Take into account the configuration of existing distribution centers
and avoid locating residences and other new sensitive land uses
near entry and exit points.

Rail Yards

Avoid siting new sensitive land uses within 1,000 feet of a major
service and maintenance rail yard.

Within one mile of a rail yard, consider possible siting limitations
and mitigation approaches.

Ports

Avoid siting of new sensitive land uses immediately downwind of
ports in the most heavily impacted zones. Consult local air districts
or the ARB on the status of pending analyses of health risks.

Refineries

Avoid siting new sensitive land uses immediately downwind of
petroleum refineries. Consult with local air districts and other local
agencies to determine an appropriate separation.

Chrome Platers

Avoid siting new sensitive land uses within 1,000 feet of a chrome
plater.

Dry Cleaners

Avoid siting new sensitive land uses within 300 feet of any dry
cleaning operation. For operations with two or more machines,

Using provide 500 feet. For operations with 3 or more machines, consult

Perchloro- with the local air district.

ethylene Do not site new sensitive land uses in the same building with perc
dry cleaning operations.

Gasoline Avo_id siting_ new sensiti\{g Iant_j uses within 300 feet of_a. large gas

Dispensing station (defined as a facility with a throgghput of 3.6 million gallons

Facilities per year or greater). A 50 foot separation is recommended for
typical gas dispensing facilities.

*Notes:

e These recommendations are advisory. Land use agencies have to balance
other considerations, including housing and transportation needs, economic
development priorities, and other quality of life issues.
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Recommendations are based primarily on data showing that the air pollution
exposures addressed here (i.e., localized) can be reduced as much as 80%
with the recommended separation.

The relative risk for these categories varies greatly (see Table 1-2). To
determine the actual risk near a particular facility, a site-specific analysis
would be required. Risk from diesel PM will decrease over time as cleaner
technology phases in.

These recommendations are designed to fill a gap where information about
existing facilities may not be readily available and are not designed to
substitute for more specific information if it exists. The recommended
distances take into account other factors in addition to available health risk
data (see individual category descriptions).

Site-specific project design improvements may help reduce air pollution
exposures and should also be considered when siting new sensitive land
uses.

This table does not imply that mixed residential and commercial development
in general is incompatible. Rather it focuses on known problems like dry
cleaners using perchloroethylene that can be addressed with reasonable
preventative actions.

A summary of the basis for the distance recommendations can be found in
Table 1-2.
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Table 1-2

Summary of Basis for Advisory Recommendations

Range of
Source Relative Summary of Basis for Advisory Recommendations
Category Cancer
Risk'?

Freeways In traffic-related studies, the additional non-cancer health risk

and High- 300 — attributable to proximity was seen within 1,000 feet and was

Traffic 1,700 strongest within 300 feet. California freeway studies show about

Roads a 70% drop off in particulate pollution levels at 500 feet.

Because ARB regulations will restrict truck idling at distribution
centers, transport refrigeration unit (TRU) operations are the
largest onsite diesel PM emission source followed by truck travel

Distribution Up to in and out of distribution centers.

Centers® 500 Based on ARB and South Coast District emissions and modeling
analyses, we estimate an 80 percent drop-off in pollutant
concentrations at approximately 1,000 feet from a distribution
center.

The air quality modeling conducted for the Roseville Rail Yard
Up to Study predicted the highest impact is within 1,000 feet of the

Rail Yards 500 Yard, and is associated with service and maintenance activities.
The next highest impact is between a half to one mile of the Yard,
depending on wind direction and intensity.

ARB will evaluate the impacts of ports and develop a new
Studies comprehensive plan that will describe the steps needed to reduce
Ports public health impacts from port and rail activities in California. In
underway . - . . .
the interim, a general advisory is appropriate based on the
magnitude of diesel PM emissions associated with ports.
Risk assessments conducted at California refineries show risks
from air toxics to be under 10 chances of cancer per million.*

Refineries Under 10 Distance recommendations were based on the amount and
potentially hazardous nature of many of the pollutants released
as part of the refinery process, particularly during non-routine
emissions releases.

ARB modeling and monitoring studies show localized risk of
hexavalent chromium diminishing significantly at 300 feet. There
are data limitations in both the modeling and monitoring studies.

Chrome 10-100 These include variability of plating activities and uncertainty of

Platers emissions such as fugitive dust. Hexavalent chromium is one of
the most potent toxic air contaminants. Considering these
factors, a distance of 1,000 feet was used as a precautionary
measure.

Dry Local air district studies indicate that individual cancer risk can be

Cleaners reduced by as much as 75 percent by establishing a 300 foot

Using 15-150 separation between a sensitive land use and a one-machine perc

Perchloro- dry cleaning operation. For larger operations (2 machines or

ethylene more), a separation of 500 feet can reduce risk by over 85

(perc) percent.
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Range of
CSource Relative Summary of Basis for Advisory Recommendations
ategory Cancer
Risk"?
e Based on the CAPCOA Gasoline Service Station Industry-wide
Typical Risk Assessment Guidelines, most typical GDFs (less than
GDF: 3.6 million gallons per year) have a risk of less than 10 at 50 feet
Less under urban air dispersion conditions. Over the last few years,

. than 10 there has been a growing number of extremely large GDFs with
G_asollne_ sales over 3.6 and as high as 19 million gallons per year. Under
D'sp.e.nsmg Large rural air dispersion conditions, these large GDFs can pose a
Fég:;tlses GDF: larger risk at a greater distance.

( ) Between
Less

than 10

and 120

'For cancer health effects, risk is expressed as an estimate of the increased chances of getting
cancer due to facility emissions over a 70-year lifetime. This increase in risk is expressed as
chances in a million (e.g., 10 chances in a million).

The estimated cancer risks are a function of the proximity to the specific category and were
calculated independent of the regional health risk from air pollution. For example, the estimated
regional cancer risk from air toxics in the Los Angeles region (South Coast Air Basin) is
approximately 1,000 in a million.

3Analysis based on refrigerator trucks.

4AIthough risk assessments performed by refineries indicate they represent a low cancer risk,
there is limited data on non-cancer effects of pollutants that are emitted from these facilities.
Refineries are also a source of non-routine emissions and odors.

°A typical GDF in California dispenses under 3.6 million gallons of gasoline per year. The cancer
risk for this size facility is likely to be less than 10 in a million at the fence line under urban air
dispersion conditions.

A large GDF has fuel throughputs that can range from 3.6 to 19 million gallons of gasoline per
year. The upper end of the risk range (i.e., 120 in a million) represents a hypothetical worst case
scenario for an extremely large GDF under rural air dispersion conditions.
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Freeways and High Traffic Roads

Air pollution studies indicate that living close to high traffic and the associated
emissions may lead to adverse health effects beyond those associated with
regional air pollution in urban areas. Many of these epidemiological studies have
focused on children. A number of studies identify an association between
adverse non-cancer health effects and living or attending school near heavily
traveled roadways (see findings below). These studies have reported
associations between residential proximity to high traffic roadways and a variety
of respiratory symptoms, asthma exacerbations, and decreases in lung function
in children.

One such study that found an association between traffic and respiratory
symptoms in children was conducted in the San Francisco Bay Area.
Measurements of traffic-related pollutants showed concentrations within

300 meters (approximately 1,000 feet) downwind of freeways were higher than
regional values. Most other studies have assessed exposure based on proximity
factors such as distance to freeways or traffic density.

These studies linking traffic emissions with health impacts build on a wealth of
data on the adverse health effects of ambient air pollution. The data on the
effects of proximity to traffic-related emissions provides additional information
that can be used in land use siting and regulatory actions by air agencies. The
key observation in these studies is that close proximity increases both exposure
and the potential for adverse health effects. Other effects associated with traffic
emissions include premature death in elderly individuals with heart disease.

Key Health Findings

e Reduced lung function in children was associated with traffic density,
especially trucks, within 1,000 feet and the association was strongest within
300 feet. (Brunekreef, 1997)

¢ Increased asthma hospitalizations were associated with living within 650 feet
of heavy traffic and heavy truck volume. (Lin, 2000)

e Asthma symptoms increased with proximity to roadways and the risk was
greatest within 300 feet. (Venn, 2001)

e Asthma and bronchitis symptoms in children were associated with proximity
to high traffic in a San Francisco Bay Area community with good overall
regional air quality. (Kim, 2004)

e A San Diego study found increased medical visits in children living within
550 feet of heavy traffic. (English, 1999)

In these and other proximity studies, the distance from the roadway and truck
traffic densities were key factors affecting the strength of the association with
adverse health effects. In the above health studies, the association of traffic-
related emissions with adverse health effects was seen within 1,000 feet and was
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strongest within 300 feet. This demonstrates that the adverse effects diminished
with distance.

In addition to the respiratory health effects in children, proximity to freeways
increases potential cancer risk and contributes to total particulate matter
exposure. There are three carcinogenic toxic air contaminants that constitute the
majority of the known health risk from motor vehicle traffic — diesel particulate
matter (diesel PM) from trucks, and benzene and 1,3-butadiene from passenger
vehicles. On a typical urban freeway (truck traffic of 10,000-20,000/day), diesel
PM represents about 70 percent of the potential cancer risk from the vehicle
traffic. Diesel particulate emissions are also of special concern because health
studies show an association between particulate matter and premature mortality
in those with existing cardiovascular disease.

Distance Related Findings

A southern California study (Zhu, 2002) showed measured concentrations of
vehicle-related pollutants, including ultra-fine particles, decreased dramatically
within approximately 300 feet of the 710 and 405 freeways. Another study
looked at the validity of using distance from a roadway as a measure of exposure

Figure 11
Decrease In Concentration of Freeway Diesel PM Emissions
With Distance
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to traffic related air pollution (Knape, 1999). This study showed that
concentrations of traffic related pollutants declined with distance from the road,
primarily in the first 500 feet.

These findings are consistent with air quality modeling and risk analyses done by
ARB staff that show an estimated range of potential cancer risk that decreases
with distance from freeways. The estimated risk varies with the local
meteorology, including wind pattern. As an example, at 300 feet downwind from
a freeway (Interstate 80) with truck traffic of 10,000 trucks per day, the potential
cancer risk was as high as 100 in one million (ARB Roseville Rail Yard Study).
The cancer health risk at 300 feet on the upwind side of the freeway was much
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less. The risk at that distance for other freeways will vary based on local
conditions — it may be higher or lower. However, in all these analyses the
relative exposure and health risk dropped substantially within the first 300 feet.
This phenomenon is illustrated in Figure 1-1.

State law restricts the siting of new schools within 500 feet of a freeway, urban
roadways with 100,000 vehicles/day, or rural roadways with 50,000 vehicles with
some exceptions.> However, no such requirements apply to the siting of
residences, day care centers, playgrounds, or medical facilities. The available
data show that exposure is greatly reduced at approximately 300 feet. In the
traffic-related studies the additional health risk attributable to the proximity effect
was strongest within 1,000 feet.

The combination of the children’s health studies and the distance related findings
suggests that it is important to avoid exposing children to elevated air pollution
levels immediately downwind of freeways and high traffic roadways. These
studies suggest a substantial benefit to a 500-foot separation.

The impact of traffic emissions is on a gradient that at some point becomes
indistinguishable from the regional air pollution problem. As air agencies work to
reduce the underlying regional health risk from diesel PM and other pollutants,
the impact of proximity will also be reduced. In the meantime, as a preventative
measure, we hope to avoid exposing more children and other vulnerable
individuals to the highest concentrations of traffic-related emissions.

Recommendation

¢ Avoid siting new sensitive land uses within 500 feet of a freeway, urban roads
with 100,000 vehicles/day, or rural roads with 50,000 vehicles/day.
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Distribution Centers

Distribution centers or warehouses are facilities that serve as a distribution point
for the transfer of goods. Such facilities include cold storage warehouses, goods
transfer facilities, and inter-modal facilities such as ports. These operations
involve trucks, trailers, shipping containers, and other equipment with diesel
engines. A distribution center can be comprised of multiple centers or
warehouses within an area. The size can range from several to hundreds of
acres, involving a number of different transfer operations and long waiting
periods. A distribution center can accommodate hundreds of diesel trucks a day
that deliver, load, and/or unload goods up to seven days a week. To the extent
that these trucks are transporting perishable goods, they are equipped with
diesel-powered transport refrigeration units (TRUs) or TRU generator sets.

The activities associated with delivering, storing, and loading freight produces
diesel PM emissions. Although TRUs have relatively small diesel-powered
engines, in the normal course of business, their emissions can pose a significant
health risk to those nearby. In addition to onsite emissions, truck travel in and
out of distribution centers contributes to the local pollution impact.

ARB is working to reduce diesel PM emissions through regulations, financial
incentives, and enforcement programs. In 2004, ARB adopted two airborne toxic
control measures that will reduce diesel PM emissions associated with
distribution centers. The first will limit nonessential (or unnecessary) idling of
diesel-fueled commercial vehicles, including those entering from other states or
countries. This statewide measure, effective in 2005, prohibits idling of a vehicle
more than five minutes at any one location.®> The elimination of unnecessary
idling will reduce the localized impacts caused by diesel PM and other air toxics

® For further information on the Anti-ldling ATCM, please click on:
http://www.arb.ca.gov/toxics/idling/outreach/factsheet.pdf
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in diesel vehicle exhaust. This should be a very effective new strategy for
reducing diesel PM emissions at distribution centers as well as other locations.

The second measure requires that TRUs operating in California become cleaner
over time. The measure establishes in-use performance standards for existing
TRU engines that operate in California, including out-of-state TRUs. The
requirements are phased-in beginning in 2008, and extend to 2019.*

ARB also operates a smoke inspection program for heavy-duty diesel trucks that
focuses on reducing truck emissions in California communities. Areas with large
numbers of distribution centers are a high priority.

Key Health Findings

Diesel PM has been identified by ARB as a toxic air contaminant and represents
70 percent of the known potential cancer risk from air toxics in California. Diesel
PM is an important contributor to particulate matter air pollution. Particulate
matter exposure is associated with premature mortality and health effects such
as asthma exacerbation and hospitalization due to aggravating heart and lung
disease.

Distance Related Findings

Although distribution centers are located throughout the state, they are usually
clustered near transportation corridors, and are often located in or near
population centers. Diesel PM emissions from associated delivery truck traffic
and TRUs at these facilities may result in elevated diesel PM concentrations in
neighborhoods surrounding those sites. Because ARB regulations will restrict
truck idling at distribution centers, the largest continuing onsite diesel PM
emission source is the operation of TRUs. Truck travel in and out of distribution
centers also contributes to localized exposures, but specific travel patterns and
truck volumes would be needed to identify the exact locations of the highest
concentrations.

As part of the development of ARB’s regulation for TRUs, ARB staff performed
air quality modeling to estimate exposure and the associated potential cancer
risk of onsite TRUs for a typical distribution center. For an individual person,
cancer risk estimates for air pollution are commonly expressed as a probability of
developing cancer from a lifetime (i.e., 70 years) of exposure. These risks were
calculated independent of regional risk. For example, the estimated regional
cancer risk from air toxics in the Los Angeles region (South Coast Air Basin) is
approximately 1,000 additional cancer cases per one million population.

* For further information on the Transport Refrigeration Unit ATCM, please click on:
http://www.arb.ca.gov/diesel/documents/trufaq.pdf
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The diesel PM emissions from a facility are dependent on the size (horsepower),
age, and number of engines, emission rates, the number of hours the truck
engines and/or TRUs operate, distance, and meteorological conditions at the
site. This assessment assumes a total on-site operating time for all TRUs of
300 hours per week. This would be the equivalent of 40 TRU-equipped trucks a
day, each loading or unloading on-site for one hour, 12 hours a day and seven
days a week.

As shown in Figure 1-2 below, at this estimated level of activity and assuming a
current fleet diesel PM emission rate, the potential cancer risk would be over 100
in a million at 800 feet from the center of the TRU activity. The estimated
potential cancer risk would be in the 10 to 100 per million range between 800 to
3,300 feet and fall off to less than 10 per million at approximately 3,600 feet.
However with the implementation of ARB’s regulation on TRUs, the risk will be
significantly reduced.> We have not conducted a risk assessment for distribution
centers based on truck traffic alone, but on an emissions basis, we would expect
similar risks for a facility with truck volumes in the range of 100 per day.

Figure 1-2

Estimated Risk Range versus Distance from Center of TRU Activity Area*

Emission Rate

2010 (0.24 g/bhp-hr) |

2020 (0.05 g/bhp-hr)

Distance from Centerof 100 150 200 250 300 350 400 450 500 600 700 800 900 1000 1100
Source (meters)

KEY:
Potential Cancer Risk > 100 per million -

Potential Cancer Risk = 10 and < 100 per million

Potential Cancer Risks < 10 per million

*Assumes 300 hours per week of TRU engine operation at 60% load factor

The estimated potential cancer risk level in Figure 1-2 is based on a number of
assumptions that may not reflect actual conditions for a specific site. For
example, increasing or decreasing the hours of diesel engine operations would
change the potential risk levels. Meteorological and other facility specific
parameters can also impact the results. Therefore, the results presented here
are not directly applicable to any particular facility or operation. Rather, this
information is intended to provide an indication as to the potential relative levels
of risk that may be observed from operations at distribution centers. As shown in
Figure 1-2, the estimated risk levels will decrease over time as lower-emitting
diesel engines are used.

® These risk values assume an exposure duration of 70 years for a nearby resident and uses the
methodology specified in the 2003 OEHHA health risk assessment guidelines.
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Another air modeling analysis, performed by the South Coast Air Quality
Management District (South Coast AQMD), evaluated the impact of diesel PM
emissions from distribution center operations in the community of Mira Loma in
southern California. Based on dispersion of diesel PM emissions from a large
distribution center, Figure 1-3 shows the relative pollution concentrations at
varying distances downwind. As Figure 1-3 shows, there is about an 80 percent
drop off in concentration at approximately 1,000 feet.

Figure 1-3
Decrease In Relative Concentration of Risk
With Distance

Sensitivity of Concentration to Downwind Distance from a
Distribution Center with TRUs
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Both the ARB and the South Coast AQMD analyses indicate that providing a
separation of 1,000 feet would substantially reduce diesel PM concentrations and
public exposure downwind of a distribution center. While these analyses do not
provide specific risk estimates for distribution centers, they provide an indication
of the range of risk and the benefits of providing a separation. ARB recommends
a separation of 1,000 feet based on the combination of risk analysis done for
TRUs and the decrease in exposure predicted with the South Coast AQMD
modeling. However, ARB staff plans to provide further information on distribution
centers as we collect more data and implement the TRU control measure.

Taking into account the configuration of distribution centers can also reduce
population exposure and risk. For example, locating new sensitive land uses
away from the main entry and exit points helps to reduce cancer risk and other
health impacts.
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Recommendations

« Avoid siting new sensitive land uses within 1,000 feet of a distribution center
(that accommodates more than 100 trucks per day, more than 40 trucks with
operating TRUs per day, or where TRU unit operations exceed 300 hours per
week).

« Take into account the configuration of existing distribution centers and avoid
locating residences and other new sensitive land uses near entry and exit
points.

References

« Airborne Toxic Control Measure To Limit Diesel-Fueled Commercial Motor
Vehicle Idling. ARB (August 20, 2004). Rule effectiveness date awaiting
submittal of regulation to the Office of Administration Law.
http://www.arb.ca.gov/regact/idling/idling.htm

« Revised Staff Report: Initial Statement of Reasons for Proposed Rulemaking.
Airborne Toxic Control Measure for In-Use Diesel-Fueled Transport
Refrigeration Units (TRU) and TRU Generator Sets, and Facilities Where
TRUs Operate. ARB (October 28, 2003).
http://www.arb.ca.gov/regact/trude03/revisor.doc

o Health Risk Assessment Guidance for Analyzing Cancer Risks from Mobile
Source Diesel Idling Emissions for CEQA Air Quality Analysis. SCAQMD
(August 2003) http://www.agmd.gov/cega/handbook/diesel analysis.doc

o “Mira Loma Study: Analysis of the Impact of Diesel Particulate Emissions
from Warehouse/Distribution Center Operations”, PowerPoint presentation.
SCAQMD (July 31, 2002)

Rail Yards

Rail yards are a major source of diesel particulate air pollution. They are usually
located near inter-modal facilities, which attract heavy truck traffic, and are often
sited in mixed industrial and residential areas. ARB, working with the Placer
County air district and Union Pacific Railroad, recently completed a study® of the
Roseville Rail Yard (Yard) in northern California that focused on the health risk
from diesel particulate. A comprehensive emissions analysis and air quality
modeling were conducted to characterize the estimated potential cancer risk
associated with the facility.

® To review the study, please click on: http://www.arb.ca.gov/diesel/documents/rrstudy.htm
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The Yard encompasses about 950 acres on a one-quarter mile wide by four-mile
long strip of land that parallels Interstate 80. It is surrounded by commercial,
industrial, and residential properties. The Yard is one of the largest service and
maintenance rail yards in the West with over 30,000 locomotives visiting
annually.

Using data provided by Union Pacific Railroad, the ARB determined the number
and type of locomotives visiting the Yard annually and what those locomotives
were doing - moving, idling, or undergoing maintenance testing. Union Pacific
provided the annual, monthly, daily, and hourly locomotive activity in the yard
including locomotive movements; routes for arrival, departure, and through trains;
and locomotive service and testing. This information was used to estimate the
emissions of particulate matter from the locomotives, which was then used to
model the potential impacts on the surrounding community.

The key findings of the study are:

e Diesel PM emissions in 2000 from locomotive operations at the Roseville
Yard were estimated at about 25 tons per year.

e Of the total diesel PM in the Yard, moving locomotives accounted for about
50 percent, idling locomotives about 45 percent, and locomotive testing about
five percent.

e Air quality modeling predicts potential cancer risks greater than 500 in a
million (based on 70 years of exposure) in a 10-40 acre area immediately
adjacent to the Yard’s maintenance operations.

e The risk assessment also showed elevated cancer risk impacting a larger
area covering about a 10 by 10 mile area around the Yard.

The elevated concentrations of diesel PM found in the study contribute to an
increased risk of cancer and premature death due to cardiovascular disease, and
non-cancer health effects such as asthma and other respiratory illnesses. The
magnitude of the risk, the general location, and the size of the impacted area
depended on the meteorological data used to characterize conditions at the
Yard, the dispersion characteristics, and exposure assumptions. In addition to
these variables, the nature of locomotive activity will influence a risk
characterization at a particular rail yard. For these reasons, the quantified risk
estimates in the Roseville Rail Yard Study cannot be directly applied to other rail
yards. However, the study does indicate the health risk due to diesel PM from
rail yards needs to be addressed. ARB, in conjunction with the

U.S. Environmental Protection Agency (U.S. EPA), and local air districts, is
working with the rail industry to identify and implement short term, mid-term and
long-term mitigation strategies. ARB also intends to conduct a second rail study
in southern California to increase its understanding of rail yard operations and
the associated public health impacts.
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Key Health Findings

Diesel PM has been identified by ARB as a toxic air contaminant and represents
70 percent of the known potential cancer risk from air toxics in California. Diesel
PM is an important contributor to particulate matter air pollution. Particulate
matter exposure is associated with premature mortality and health effects such
as asthma exacerbation and hospitalization due to aggravating heart and lung
disease.

Distance Related Findings

Two sets of meteorological data were used in the Roseville study because of
technical limitations in the data. The size of the impact area was highly
dependent on the meteorological data set used. The predicted highest impact
area ranged from 10 - 40 acres with the two different meteorological data sets.
This area, with risks estimated above 500 in a million, is adjacent to an area that
includes a maintenance shop (see Figure 1-4). The high concentration of diesel
PM emissions is due to the number of locomotives and nature of activities in this
area, particularly idling locomotives.

The area of highest impact is within 1,000 feet of the Yard. The next highest
impact zone as defined in the report had a predicted risk between 500 and 100 in
one million and extends out between a half to one mile in some spots, depending
on which meteorological conditions were assumed. The impact areas are
irregular in shape making it difficult to generalize about the impact of distance at
a particular location. However, the Roseville Rail Yard Study clearly indicates
that the localized health risk is high, the impact area is large, and mitigation of
the locomotive diesel PM emissions is needed.

For facilities like rail yards and ports, the potential impact area is so large that the
real solution is to substantially reduce facility emissions. However, land use
planners can avoid encroaching upon existing rail facilities and those scheduled
for expansion. We also recommend that while air agencies tackle this problem,
land use planners try not to add new sensitive individuals into the highest
exposure areas. Finally, we recommend that land use agencies consider the
potential health impacts of rail yards in their planning and permitting processes.
Additional limitations and mitigation may be feasible to further reduce exposure
on a site-specific basis.
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Figure 1-4

Estimated Cancer Risk from the Yard
(100 and 500 in a million risk isopleths)
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Recommendation

e Avoid siting new sensitive land uses within 1,000 feet of a major service and
maintenance rail yard7.

e Within one mile of a rail yard, consider possible siting limitations and
mitigation approaches.

References

» Roseville Rail Yard Study. ARB (2004)

" The rail yard risk analysis was conducted for the Union Pacific rail yard in Roseville, California.
This rail yard is one of the largest in the state. There are other rail yards in California with
comparable levels of activity that should be considered “major” for purposes of this Handbook.
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Ports

Air pollution from maritime port activities is a growing concern for regional air
quality as well as air quality in nearby communities. The primary air pollutant
associated with port operations is directly emitted diesel particulate. Port-related
activities also result in emissions that form ozone and secondary particulate in
the atmosphere. The emission sources associated with ports include diesel
engine-powered ocean-going ships, harbor craft, cargo handling equipment,
trucks, and locomotives. The size and concentration of these diesel engines
makes ports one of the biggest sources of diesel PM in the state. For that
reason, ARB has made it a top priority to reduce diesel PM emissions at the
ports, in surrounding communities, and throughout California.

International, national, state, and local government collaboration is critical to
reducing port emissions based on both legal and practical considerations. For
example, the International Maritime Organization (IMO) and the U.S. EPA
establish emission standards for ocean-going vessels and U.S.-flagged harbor
craft, respectively. ARB is pursuing further federal actions to tighten these
standards. In addition, ARB and local air districts are reducing emissions from
ports through a variety of approaches. These include: incentive programs to
fund cleaner engines, enhanced enforcement of smoke emissions from ships and
trucks, use of dockside electricity instead of diesel engines, cleaner fuels for
ships, harbor craft, locomotives, and reduced engine idling. The two ATCMs that
limit truck idling and reduce emissions from TRUs (discussed under “Distribution
Centers”) also apply to ports.

ARB is also developing several other regulations that will reduce port-related
emissions. One rule would require ocean-going ships to use a cleaner marine
diesel fuel to power auxiliary engines while in California coastal waters and at
dock. Ships that frequently visit California ports would also be required to further
reduce their emissions. ARB has adopted a rule that would require harbor craft
to use the same cleaner diesel fuel used by on-road trucks in California. In 2005,
ARB will consider a rule that would require additional controls for in-use harbor
craft, such as the use of add-on emission controls and accelerated turnover of
older engines.

Key Health Findings

Port activities are a major source of diesel PM. Diesel PM has been identified by
ARB as a toxic air contaminant and represents 70 percent of the known potential
cancer risk from air toxics in California. Diesel PM is an important contributor to
particulate matter air pollution. Particulate matter exposure is associated with
premature mortality and health effects such as asthma exacerbation and
hospitalization due to aggravating heart and lung disease.
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Distance Related Findings

The Ports of Los Angeles and Long Beach provide an example of the emissions
impact of port operations. A comprehensive emissions inventory was completed
in June 2004. These ports combined are one of the world’s largest and busiest
seaports. Located in San Pedro Bay, about 20 miles south of downtown Los
Angeles, the port complex occupies approximately 16 square miles of land and
water. Port activities include five source categories that produce diesel
emissions. These are ocean-going vessels, harbor craft, cargo handling
equipment, railroad locomotives, and heavy-duty trucks.

The baseline emission inventory provides emission estimates for all major air
pollutants. This analysis focuses on diesel PM from in-port activity because
these emissions have the most potential health impact on the areas adjacent to
the port. Ocean vessels are the largest overall source of diesel PM related to the
ports, but these emissions occur primarily outside of the port in coastal waters,
making the impact more regional in nature.

The overall in-port emission inventory for diesel particulate for the ports of

Los Angeles and Long Beach is estimated to be 550 tons per year. The
emissions fall in the following major categories: ocean-going vessels (17%),
harbor craft (25%), cargo handling (47%), railroad locomotive (3%), and heavy
duty vehicles (8%). In addition to in-port emissions, ship, rail, and trucking
activities also contribute to regional emissions and increase emissions in nearby
neighborhoods. Off-port emissions associated with related ship, rail, and
trucking activities contribute an additional 680 tons per year of diesel particulate
at the Port of Los Angeles alone.

To put this in perspective, the diesel PM emissions estimated for the Roseville
Yard in ARB’s 2004 study are 25 tons per year. The potential cancer risk
associated with these emissions is 100 in one million at a distance of one mile, or
one half mile, depending on the data set used. This rail yard covers one and a
half square miles. The Los Angeles and Long Beach ports have combined diesel
PM emissions of 550 tons per year emitted from a facility that covers a much
larger area - 16 miles. The ports have about twice the emission density of the
rail yard - 34 tons per year per square mile compared to 16 tons per year per
square mile. However, while this general comparison is illustrative of the overall
size of the complex, a detailed air quality modeling analysis would be needed to
assess the potential health impact on specific downwind areas near the ports.

ARB is in the process of evaluating the various port-related emission sources
from the standpoint of existing emissions, growth forecasts, new control options,
regional air quality impacts, and localized health risk. A number of public
processes - both state and local - are underway to address various aspects of
these issues. Until more of these analyses are complete, there is little basis for
recommending a specific separation between new sensitive land uses and ports.

Page 20



For example, the type of data we have showing the relationship between air
pollutant concentrations and distance from freeways is not yet available.

Also, the complexity of the port facilities makes a site-specific analysis critical.
Ports are a concentration of multiple emission sources with differing dispersion
and other characteristics. In the case of the Roseville rail yard, we found a high,
very localized impact associated with a particular activity, service and
maintenance. By contrast, the location, size, and nature of impact areas can be
expected to vary substantially for different port activities. For instance, ground
level emissions from dockside activities would behave differently from ship stack
level emissions.

Nonetheless, on an emissions basis alone, we expect locations downwind of
ports to be substantially impacted. For that reason, we recommend that land use
agencies track the current assessment efforts, and consider limitations on the
siting of new sensitive land uses in areas immediately downwind of ports.

Recommendations

Avoid siting new sensitive land uses immediately downwind of ports in the most
heavily impacted zones. Consult local air districts or the ARB on the status of
pending analyses of health risks.

References

« Roseville Rail Yard Study. ARB (2004)

« Final Draft, “Port-Wide Baseline Air Emissions Inventory.” Port of Los
Angeles (June 2004)

« Final Draft, “2002 Baseline Air Emissions Inventory.” Port of Long Beach
(February 2004)

Petroleum Refineries

A petroleum refinery is a complex facility where crude oil is converted into
petroleum products (primarily gasoline, diesel fuel, and jet fuel), which are then
transported through a system of pipelines and storage tanks for final distribution
by delivery truck to fueling facilities throughout the state. In California, most
crude oil is delivered either by ship from Alaska or foreign sources, or is delivered
via pipeline from oil production fields within the state. The crude oil then
undergoes many complex chemical and physical reactions, which include
distillation, catalytic cracking, reforming, and finishing. These refining processes
have the potential to emit air contaminants, and are subject to extensive
emission controls by district regulations.

As a result of these regulations covering the production, marketing, and use of

gasoline and other oil by-products, California has seen significant regional air
quality benefits both in terms of cleaner fuels and cleaner operating facilities. In

Page 21



the 1990s, California refineries underwent significant modifications and
modernization to produce cleaner fuels in response to changes in state law.
Nevertheless, while residual emissions are small when compared to the total
emissions controlled from these major sources, refineries are so large that even
small amounts of fugitive, uncontrollable emissions and associated odors from
the operations, can be significant. This is particularly the case for communities
that may be directly downwind of the refinery. Odors can cause health
symptoms such as nausea and headache. Also, because of the size, complexity,
and vast numbers of refinery processes onsite, the occasional refinery upset or
malfunction can potentially result in acute or short-term health effects to exposed
individuals.

Key Health Findings

Petroleum refineries are large single sources of emissions. For volatile organic
compounds (VOCs), eight of the ten largest stationary sources in California are
petroleum refineries. For oxides of nitrogen (NOx), four of the ten largest
stationary sources in California are petroleum refineries. Both of these
compounds react in the presence of sunlight to form ozone. Ozone impacts lung
function by irritating and damaging the respiratory system. Petroleum refineries
are also large stationary sources of both particulate matter under 10 microns in
size (PM1o) and particulate matter under 2.5 microns in size (PM.5). Exposure to
particulate matter aggravates a number of respiratory illnesses, including
asthma, and is associated with premature mortality in people with existing
cardiac and respiratory disease. Both long-term and short-term exposure can
have adverse health impacts. Finer particles pose an increased health risk
because they can deposit deep in the lung and contain substances that are
particularly harmful to human health. NOx are also significant contributors to the
secondary formation of PM;s.

Petroleum refineries also emit a variety of toxic air pollutants. These air toxics
vary by facility and process operation but may include: acetaldehyde, arsenic,
antimony, benzene, beryllium, 1,3-butadiene, cadmium compounds, carbonyl
sulfide, carbon disulfide, chlorine, dibenzofurans, diesel particulate matter,
formaldehyde, hexane, hydrogen chloride, lead compounds, mercury
compounds, nickel compounds, phenol, 2,3,7,8 tetrachlorodibenzo-p-dioxin,
toluene, and xylenes (mixed) among others. The potential health effects
associated with these air toxics can include cancer, respiratory irritation, and
damage to the central nervous system, depending on exposure levels.

Distance Related Findings

Health risk assessments for petroleum refineries have shown risks from toxic air
pollutants that have quantifiable health risk values to be around 10 potential
cancer cases per million. Routine air monitoring and several air monitoring
studies conducted in the San Francisco Bay Area (Crockett) and the South Coast
Air Basin (Wilmington) have not identified significant health risks specifically
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associated with refineries. However, these studies did not measure diesel PM as
no accepted method currently exists, and there are many toxic air pollutants that
do not have quantifiable health risk values.

In 2002, ARB published a report on the results of the state and local air district air
monitoring done near oil refineries. The purpose of this evaluation was to try to
determine how refinery-related emissions might impact nearby communities.

This inventory of air monitoring activities included 10 ambient air monitoring
stations located near refineries in Crockett and four stations near refineries in
Wilmington. These monitoring results did not identify significant increased health
risks associated with the petroleum refineries. In 2002-2003, ARB conducted
additional monitoring studies in communities downwind of refineries in Crockett
and Wilmington. These monitoring results also did not indicate significant
increased health risks from the petroleum refineries.

Consequently, there are no air quality modeling or air monitoring data that
provides a quantifiable basis for recommending a specific separation between
refineries and new sensitive land uses. However, in view of the amount and
potentially hazardous nature of many of the pollutants released as part of the
refinery process, we believe the siting of new sensitive land uses immediately
downwind should be avoided. Land use agencies should consult with the local
air district when considering how to define an appropriate separation for
refineries within their jurisdiction.

Recommendations

« Avoid siting new sensitive land uses immediately downwind of petroleum
refineries. Consult with local air districts and other local agencies to
determine an appropriate separation.

References

« Review of Current Ambient Air Monitoring Activities Related to California Bay
Area and South Coast Refineries. ARB 