
    

 

 

November 11, 2025 

Karen Morrison, CDPR Director 
Yvan Delgado, PhD, CDPR Senior Environmental Scientist 
Yuzhou Luo, PhD, CDPR Research Scientist 

Submitted Via comment portal: https://cdpr.commentinput.com/?id=7i53kh4pJ 

 

Dear Director Morrison, Dr. Delgado and Dr. Luo, 

Thank you for the opportunity to comment on the draft first annual1,3-D Report.  

We have the following concerns about the adequacy of the analysis and conclusion of this draft 
report. We also think that the 2024 1,3-D use data, in units of both total use and Adjusted Total 
Pounds (ATP), should have remained posted on the DPR website to facilitate public review of 
this and future annual reports. We ask that you put this data back up on the department website 
now and commit to keeping the 1,3-D use data, in units of both total use and Adjusted Total 
Pounds (ATP), posted going forward. It is especially important that the data for each year 
remains posted until the annual 1,3-D Report for that year has been finalized. 

Please understand that these comments are limited in scope to the annual report.  We remain 
convinced that a regulation that is not based on protecting non-occupational bystanders to the 
OEHHA NSRL is fundamentally flawed. 

1. For the highest-use townships, the draft report fails to evaluate “the major factors 
affecting use levels and air concentrations”. 

The contents required in DPR’s Annual 1,3-D report are set forth in 3 CCR 6448.4. Subsection 
(b)(2) of that regulation states that the report must include “an evaluation of the [ten highest-use 
townships] … determining the major factors affecting use levels and air concentrations.” The 
draft report lists the ten highest-use townships in its Table 6. However, the report does not 
evaluate what factors led to those townships having the highest ATP, and thus the highest risk of 
emissions. Potential factors include, but are not limited to, crops, soil types, weather patterns, 
geographically specific pest pressures, racial and ethnic disparities1, and growers’ need for 
training in alternative practices. Evaluating why 1,3-D use is high is an essential first step 

 
1  Cox, C. & J.K. London. 2025. Racial and ethnic dispari;es in California's use of agricultural pes;cides. Birth 

Defects Research 117(5). Available at: hJps://doi.org/10.1002/bdr2.2480 (accessed 10/27/2025). 

https://cdpr.commentinput.com/?id=7i53kh4pJ
https://www.cdpr.ca.gov/report/draft-13-dichloropropene-report-for-2024/
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towards reducing use, in accordance with DPR’s avowed commitment to sustainable pest 
management2. DPR is compelled by the regulation to add the required evaluation to the draft 
report. 

A separate requirement of 3CCR 6448.4(b)(2) is to estimate 1,3-D air concentrations within the 
ten highest-use townships for the highest 24-hour period, highest 72-hour period, and one-year 
average, “based on the reported use, available emissions data, and local weather conditions”. The 
draft report does comply with that requirement in section 6.1.2, but only via modeling. 
Unfortunately, the report’s estimates of air concentrations fail to use actual emissions data, 
because most of the ten highest-use townships lacked air monitoring stations. We address the 
need to expand and better target future air monitoring below in Section 3.2 of our comments. 

The lack of emissions data and the reliance on the model is especially problematic given that 
DPR’s comparison of model output with monitoring data illustrates that the model consistently 
underestimated 1,3-D emissions in fields where monitoring showed air concentrations above 
0.2ppb 3.  

1.1 Discussion of trends in use by crop and fumigation method lacks key details 

The draft report stresses that statewide use of 1,3 D in 2024 was lowest since 2009 in terms of 
both pounds and acreage. Table 3 however shows that the ATP for strawberries in all five years 
of the 2020-2024 time period exceeded the amount used in strawberries in 2019.   This recent 5-
year pattern of ATPs for strawberries significantly exceeding the 2019 ATP for the highest-use 
central coast crop should be discussed in the report. Evaluation of trends in use before planting 
other crops is also hampered by the high proportion of the total fumigations classified 
as "Preplant" in past years. The report should also state what the cutoff in total pounds, ATPs or 
acreage is for inclusion in Table 3 as a high-use crop.  "Other" is the largest entry in 2024 and it 
would be informative to include information on other higher-use crops, such as walnuts, grapes 
and blackberries. 

Table 2 shows the Application factors for field fumigation methods but the emission ratios 
presumably used to calculate total emissions in Figure 1 are not provided in the report. 

Table 4, which lists ATP of 1,3 D for the highest use field fumigation methods (FFMs) includes 
only the TIF tarp chemigation method (FFM 1259). Figure 4 then shows that almost half of the 
1,3 D ATPs used before planting strawberries in 2024 were applied using other methods. 
Summary information should be provided on what these other methods were.  

 
2  CDPR. 2025. SPM and IPM Overview. Available at: hJps://www.cdpr.ca.gov/spm-ipm-overview/ (accessed 

10/25/2025). 
3  Yuzhou Luo. 2025. Figure 1a. In: Updated 1,3-dichloropropene monitoring data and its impact on the previous 

model evalua;on. Available at: hJps://www.cdpr.ca.gov/wp-
content/uploads/2025/06/AERMOD_revalida;on_2025.pdf (accessed 10/27/2025). 

https://www.cdpr.ca.gov/spm-ipm-overview/
https://www.cdpr.ca.gov/wp-content/uploads/2025/06/AERMOD_revalidation_2025.pdf
https://www.cdpr.ca.gov/wp-content/uploads/2025/06/AERMOD_revalidation_2025.pdf


         

 3 

2. For air concentrations that were higher than expected, the draft report fails to present 
actions that DPR will take to address the high levels. 

A further requirement of 3 CCR 6448(b)(2) is: 

“If any of the estimated or monitored air concentrations are higher than expected in comparison 
to previous data, the report will include a description of action(s) the Department will take to 
address the high levels and a timeline for taking the actions.” 

The draft report documents at least two instances when air concentrations were higher than 
expected: 

• For Merced County’s highest-use township, the estimated 95th-percentile annual 
average air concentration of 0.41ppb (Table 7); and 

• The highest 24-hour air concentration, 7.19ppb, measured at the Shafter air 
monitoring station on 2/22/2024 (Table 5). 

For each of those, DPR should add a description of actions to address the unexpectedly high 
concentrations and a timeline for taking the actions. In the following paragraphs, we will explain 
why each of the two concentrations was higher than expected. 

2.1  Merced County’s highest-use township: the estimated 95th-percentile annual average 
air concentration of 0.41 ppb (Table 7) 

The highest modeled 95th percentile average annual air concentration exceeds both the maximum 
expected in modeling conducted to support the rulemaking, and the air level that triggers further 
evaluation of air monitoring. The estimated 1,3-D concentration, 0.41ppb, is 117% of the 0.35 ppb 
level that was estimated as the maximum expected annual air concentration in an analysis4 which 
DPR conducted as part of the non-occupational bystander rulemaking. The Initial Statement of 
Reasons (ISOR) for the non-occupational bystander rule states (page 16): “If the estimated air 
concentrations are higher than previous estimates for regulation development or detected air 
concentrations, the report will describe the action(s) DPR will take to address the higher air 
concentrations.” Because of this statement in the ISOR we conclude that the 2024 Annual Report 
should describe actions that DPR will take to address the 0.41ppb estimate. 

The 0.41 ppb estimate is also 151% of the 0.27 ppb level that triggers further evaluation for air 
monitoring but not for modeling results under 3CCR 6448.4(b)(2). This high estimate is especially 
concerning given that DPR’s modeling apparently is based only on reported use within a single 
township, and does not take into account the high use of 1,3-D in 3 contiguous townships. Further, 

 
4  Randy Segawa and Yuzhou Luo. 2022. Memorandum: Analysis of the sufficiency of acute measures to mi;gate 

cancer risk to non-occupa;onal bystanders from 1,3 – dichloropropene  
hJps://www.cdpr.ca.gov/wp-content/uploads/2024/10/7-

analysis_of_the_sufficiency_of_accute_measures_to_mi;gate_1-3-d.pdf   

https://www.cdpr.ca.gov/wp-content/uploads/2024/10/7-analysis_of_the_sufficiency_of_accute_measures_to_mitigate_1-3-d.pdf
https://www.cdpr.ca.gov/wp-content/uploads/2024/10/7-analysis_of_the_sufficiency_of_accute_measures_to_mitigate_1-3-d.pdf
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since we brought the consistent underestimation by the model at values over 0.2ppb to DPR’s 
attention earlier this year, DPR so far has failed to make any adjustment to the model5.  

For all of these reasons, the estimated annual average air concentration of 0.41ppb was unexpected, 
and the draft report must comply with both 6448.4(b)(2) and the commitment DPR made in the 
ISOR statement quoted above and include actions to address it. 

Furthermore, DPR should make the model available and offer some supporting documents on how 
to use it, as CARB does for the Hot Spots Analysis and Reporting Program6. 

2.2  The highest 24-hour air concentration, 7.19 ppb, measured at the Shafter air 
monitoring station on 2/22/2024  

The peak 24-hour measured 1,3-D air level seems high when compared to local use data. 

The draft report discloses in Table 5 that the highest single 24-hour level measured in 2024 was 
7.19 ppb. This level was measured at the Shafter Air Monitoring Network (AMN) Site on February 
22 to February 23, 2024. We checked Kern County pesticide use records for nearby 1,3-D 
applications in that time period (verified later in data posted on DPR’s website) and found that the 
only reported nearby 1,3-D applications were a 326.6 lb/ac application to a 34.5 acre field about 1 
mile from the AMN site ending on February 17th and a 326.6 lb/ac application to a 24 acre field 
roughly 3 miles from the site ending on February 23rd. Both these applications were made using 
Field Fumigation Method (FFM) 1226 (24" deep injection / strip) prior to planting almond 
orchards. Data from use records are summarized in the table below. 

 

1,3-D applications in the week before the 7.19 ppb air measurement in the area 
surrounding the Shafter AMN Site.  

Record 

ID 
Application 

Date 
County Crop Acres 

Treated 
Lbs. of 

1,3-D 
Fumigation 

Method  

Code 

Section Distance 
from AMN 
site 
M28S25E3 

78890 2/17/2024 Kern Almond 34.5 11266.9 1226 M28S25E02 ~ 1 mile 

224189 2/23/2024 Kern Almond 24.0 7837.8 1226 M28S26E07 ~ 3 miles 

Source: DPR compilation of 2024 1,3-D use by township. 

On November 4, 2024 Anne Katten sent an email to Minh Pham, Environmental Monitoring 
Branch Chief, expressing concern that these data indicated that emissions from the new 24" deep 

 
5  Yuzhou Luo. 2025. Figure 1a. In: Updated 1,3-dichloropropene monitoring data and its impact on the previous 

model evalua;on. Available at: hJps://www.cdpr.ca.gov/wp-
content/uploads/2025/06/AERMOD_revalida;on_2025.pdf (accessed 10/27/2025). 

6 harp@arb.ca.gov 

https://www.cdpr.ca.gov/wp-content/uploads/2025/06/AERMOD_revalidation_2025.pdf
https://www.cdpr.ca.gov/wp-content/uploads/2025/06/AERMOD_revalidation_2025.pdf


         

 5 

strip application method may not be as low as predicted, and that air levels closer to these 
applications in time and distance could have been much higher. Ms. Katten requested that DPR 
use modeling to estimate what 1,3-D level would be expected at the AMN site based on the 
reported amount of 1,3-D use in the surrounding area. Dr. Pham acknowledged receipt of the email. 

On June 25th, 2025 Anne Katten received the following email response from DPR Deputy Director 
Madison Le:  

“At this time, DPR does not intend to do additional analysis/report for the 7 ppb detection in 
Shafter. As background, DPR conducts site-specific modeling when air monitoring detects a high 
concentration. In the 2023 monitoring report (https://www.cdpr.ca.gov/wp-
content/uploads/2024/10/6e_luoanduyeda2023_hdmodeling.pdf), DPR defines a “high detection” 
of 1,3-D as a measured concentration greater than 10 ppb over a 24-hr sampling period. The 7 ppb 
detection in Shafter during 2024 is not considered a high detection. The cutoff value of 10 ppb 
represents extremely high values of 1,3-D measurements in the air monitoring network (>99th 
percentile).” 

In our opinion, limiting analysis to merely the highest 1% of measurements in the Air Monitoring 
Network is overly restrictive. DPR’s refusal to evaluate why a 7ppb air concentration occurred 
despite only two 1,3-D applications using a newly developed “low emission” fumigation method 
within the previous week, each a mile or more away, is deeply troubling. DPR should have taken 
immediate steps to analyze the highest single 24-hour level measured in 2024, and should correct 
that error by conducting the further analysis and taking correcting action now. 

Corrective action is compelled by 6448.4(b)(2). The test in that regulation is whether 
“any…monitored air concentrations are higher than expected in comparison to previous data.”  
DPR has not disputed our observation that the two 1,3-D applications in the prior week would not 
have been expected to result in a 24-hour reading of 7.19ppb on February 23, 2024.      

For all of these reasons, the measured 24-hour air concentration of 7.19ppb was unexpected, and 
the draft report must include actions to address it. 

2.3 Air concentrations increased between 2023 and 2024 at half of the air monitoring 
stations despite implementation of lower emission fumigation methods and decrease in 1,3- 
D use 

Table 5 compares the highest 24-hour and one-year average 1,3-D concentrations at the six 
monitoring locations for 2024 but does not compare these concentrations to 2023 air 
concentrations. We checked and found that 2023  one-year average 1,3-D concentrations7 were 
lower than 2024 concentrations at the Delhi, Parlier and Santa Maria monitoring locations 

 
7  hJps://www.cdpr.ca.gov/report/monitoring-of-13-dichloropropene-in-fresno-and-merced-coun;es-results-for-
2024/  note: Tables 6 and 7 include air concentra;ons for 2017-2024. 
hJps://www.cdpr.ca.gov/report/air-monitoring-network-results-for-2023/ 

https://www.cdpr.ca.gov/wp-content/uploads/2024/10/6e_luoanduyeda2023_hdmodeling.pdf
https://www.cdpr.ca.gov/wp-content/uploads/2024/10/6e_luoanduyeda2023_hdmodeling.pdf
https://www.cdpr.ca.gov/report/monitoring-of-13-dichloropropene-in-fresno-and-merced-counties-results-for-2024/
https://www.cdpr.ca.gov/report/monitoring-of-13-dichloropropene-in-fresno-and-merced-counties-results-for-2024/
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despite implementation of lower emission fumigation methods and decrease in 1,3-D use. 
Possible causes of these unexpected results should be discussed in the Annual Report. 

Location 2023 average air level 2024 average air level  

Delhi 0.031 ppb 0.11 ppb 

Oxnard 0.044 ppb 0.04 ppb 

Parlier 0.07 ppb 0.16 ppb 

Santa Maria 0.026 ppb 0.04 ppb 

Shafter 0.24 ppb 0.21 ppb 

Watsonville 0.03 ppb 0.03 ppb 

 

3. To truly evaluate the effectiveness of 1,3-D regulations, the draft report should go 
beyond the minimum requirements of 3 CCR 6448.4  

Though not violations of 3 CCR 6448.4, there are at least two aspects of the draft report that 
simply are not adequate for determining whether 1,3-D regulations protect public health. Within 
the 2024 draft report, we urge DPR to expand its analysis to include additional high-use 
townships. In addition, for future reports, we urge DPR to expand and re-target monitoring of 
actual air concentrations. 

3.1 Expand the analysis of high-use townships. 

1,3-D use data show that limiting evaluation of 1,3-D use to the top township in each of the 10 
top 1,3-D use counties does not adequately evaluate use trends. 

When the non-occupational bystander 1,3-D regulation was proposed, we commented that 
limiting evaluation of 1,3-D use and estimated 95th percentile air concentrations to the highest 
Adjusted Total Pounds (ATP) use township in each of the 10 highest ATP use counties would 
not accurately or adequately evaluate use trends.8 This proved to be the case in 2024 when four 
Merced County townships ranked among the 10 highest ATP use townships in the state. These 4 

 
8  From FSOR Attachment A Comment 38: The scope of the annual report must be expanded beyond the 10 

highest-use townships in the state. It must include all high use townships in each county and those spanning 
multiple counties. As noted in rulemaking documents, over 90% of use is concentrated in 13 counties.  

DPR Response: The purpose of the annual report is to evaluate use trends and the effectiveness of the proposed 
mitigation measures. The department proposed tracking the 10 highest use counties to both provide an accurate 
representative sample of areas of high use and balance time and resource needs for issuing a timely annual 
report. Historical 1,3-D use data shows there will be both coastal and inland . . .  
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townships are contiguous in the northern area of the county (Delhi, Atwater, Livingston area) 
where sweet potato fields are concentrated. Two Fresno County townships also ranked in the top 
10 highest ATP use townships in the state. It is also notable that multiple townships in the top 8 
highest ATP use counties ranked higher than the highest ATP use township in either San Joaquin 
(rank 9) or Tehama (rank 10) county. 

3.2 Expand and re-target future air monitoring for 1,3-D 

As detailed below, DPR’s air monitoring stations are not located in areas where use of 1,3-D was 
highest in 2024. This forces DPR and the public to rely exclusively on modeling for estimation of 
air concentrations to which the Californians who work and reside in high-use townships are 
exposed. 

- The Delhi air monitoring station is located in township M06S11E, which is just northwest 
of the highest use Merced County township M07S12E, which also ranked highest statewide 
in adjusted total pounds of 1,3-D use. The township containing the Delhi air monitoring 
station ranked 9th statewide in adjusted total pounds of 1,3-D use. 

- The Parlier air monitoring station is located in township M15S23E, which ranked 10th 
statewide in adjusted total pounds of 1,3-D use in 2024. Fresno Township M14S18E, which 
is over 24 miles west and slightly north of the Parlier township, ranked 3rd in adjusted total 
pounds of use. 

- The Shafter AMN station is located on the north edge of township M28S25E, which is 
about 12 miles south of the Kern township M26S25E with highest adjusted total pounds of 
use, which ranked 7th highest in the state. The township containing the Shafter AMN station 
ranks 21st in adjusted total pounds of 1,3-D use. 
 

- The Santa Maria AMN station is located in township S10N35W, which ranked 89th 
statewide as a fairly low use township, but is adjacent to Santa Barbara township 
S10N34W, which ranked 8th in adjusted total pounds of 1,3-D use for 2024, and close to 
township S10N33W, which ranked 18th statewide in adjusted total pounds of 1,3-D use. 

- The Oxnard AMN station is located in township S2N22W, which ranked 34th statewide for 
adjusted total pounds of 1,3-D use, was the highest ranking Ventura county township. 
Ventura has high historic use of 1,3-D but was not one of the top ten counties for 1,3-D use 
in 2024. 

- The Royal Oaks/ Watsonville AMN station is located in the township at the 
Monterey/Santa Cruz border which ranks highest for adjusted total pounds of 1,3-D use in 
Monterey County and 6th statewide. However, the Ohlone school site is not in the highest 
use part of the township and is not located in the valley or canyon area of Pajaro Valley, 
where higher concentrations of pesticides and other air contaminants are expected due to 
stagnant air conditions.    

Lastly, there are no AMN stations located within Monterey County, despite it consistently being 
one of the counties with highest 1,3-D use.  



         

 8 

For all these reasons, we urge DPR to expand and re-target future monitoring of 1,3-D air 
concentrations. Though modeling is useful, model estimates alone are not sufficient to truly 
evaluate the degree to which 1,3-D regulations are protecting public health, especially given DPR’s 
reliance on a model that consistently underestimates higher concentrations. 

Conclusions 

The draft report fails to comply with 3 CCR 6448.4 in two regards: 

1. For the highest-use townships, the draft report fails to evaluate “the major factors 
affecting use levels and air concentrations”. Evaluating why 1,3-D use is high is an 
essential first step towards reducing use, in accordance with DPR’s avowed commitment to 
sustainable pest management. DPR should add the required evaluation to the draft report. 

2. For air concentrations that were higher than expected, the draft report fails to present 
actions that DPR will take to address the high levels. Those include: 

• For Merced County’s highest-use township, the estimated 95th-percentile annual 
average air concentration of 0.41ppb (Table 7); and 

• The highest 24-hour air concentration, 7.19ppb, measured at the Shafter air 
monitoring station on 2/22/2024 (Table 5). 

For each of those unexpectedly high concentrations, DPR must add a description of actions to 
address them, and a timeline for taking the actions.  

In addition, to truly evaluate the effectiveness of 1,3-D regulations, the draft report should go 
beyond the minimum requirements of 3 CCR 6448.4. Within the 2024 draft report, we urge DPR 
to expand its analysis to include additional high-use townships. In addition, for future reports, we 
urge DPR to expand and re-target monitoring of actual air concentrations. 

Sincerely, 

 
Anne Katten, MPH 
Pesticide and Work Health and Safety Specialist 
CRLA Foundation  

 
Sarah Aird, Esq. 
Policy Director 
Californians for Pesticide Reform 
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cc: yana.garcia@calepa.ca.gov, scott.lichtig@calepa.ca.gov, kris.thayer@oehha.ca.gov, 
david.edwards@oehha.ca.gov, elaine.khan@oehha.ca.gov, ouahiba.larabi@oehha.ca.gov  

 

Attachment: 

1. 2024 Summary of total pounds and ATP of 1,3 D use by township with county 
idenFficaFon added. 

mailto:yana.garcia@calepa.ca.gov
mailto:scott.lichtig@calepa.ca.gov
mailto:kris.thayer@oehha.ca.gov
mailto:david.edwards@oehha.ca.gov
mailto:elaine.khan@oehha.ca.gov
mailto:ouahiba.larabi@oehha.ca.gov


TOWNSHIP POUNDS OF 1,3-D ADJUSTED TOTAL 
POUNDS of 1,3-D

PERCENT OF 
TOWNSHIP CAP

TOWNSHIP LOCATION: County or counties

M07S12E 173,403 113,629 84%

Merced
M07S11E 193,346 108,912 80% Merced
M14S18E 86,901 83,194 61% Fresno
M06S12E 125,395 82,251 60% Merced
S16S16E 74,677 79,580 59% Imperial
M12S02E 205,927 73,545 54% Monterey & Santa Cruz
M26S25E 161,578 71,283 52% Kern
M24S25E 89,163 67,422 50% Tulare
M06S11E 137,150 66,754 49% Merced
M15S23E 79,121 66,646 49% Fresno
M03S11E 114,918 65,641 48% Stanislaus
M07S10E 127,489 65,285 48% Merced
S10N34W 150,680 62,861 46% Santa Barbara
M14S03E 223,159 60,188 44% Monterey
M16S20E 62,655 59,876 44% Fresno
M16S23E 61,367 57,785 42% Fresno & Tulare
S11N35W 114,949 56,190 41% SLO
S10N33W 121,068 56,036 41% Santa Barbara
M17S22E 85,076 53,989 40% Fresno & Kings & Tulare
M26N03W 111,099 53,127 39% Tehama
M28S25E 74,878 52,576 39% Kern
M04S08E 94,051 51,955 38% Stanislaus
M17S21E 80,282 50,565 37% Fresno and Kings
M15S19E 57,945 48,481 36% Fresno
M04S10E 74,184 46,599 34% Stanislaus
S13S13E 29,012 40,619 30% Imperial
M29S26E 56,784 39,842 29% Kern
M14S23E 51,986 39,241 29% Fresno
M06S10E 73,499 38,250 28% Merced & Stanislaus
M16S22E 37,545 37,069 27% Fresno & Tulare
M13S18E 40,668 36,917 27% Fresno & Madera
S15S16E 31,910 35,511 26% Imperial
M05S10E 71,469 35,169 26% Merced & Stanislaus
S02N22W 112,753 34,793 26% Ventura
M21N02W 71,119 34,131 25% Glenn
M13S02E 72,335 34,129 25% Monterey
M14S02E 91,347 32,769 24% Monterey
M17S23E 46,728 32,325 24% Tulare
S01N22W 116,350 31,972 24% Ventura
M19N01W 62,682 29,989 22% Glenn
S12N19W 29,837 29,838 22% Kern
M12S01E 88,677 29,803 22% Monterey & Santa Cruz
M12S12E 33,957 29,788 22% Fresno



M11S02W 21,297 29,473 22% Santa Cruz
M17S26E 59,464 28,543 21% Tulare
M14S19E 47,442 27,990 21% Fresno
M05S11E 51,939 27,707 20% Merced & Stanislaus
M04S07E 33,053 27,435 20% Stanislaus
S11N21W 56,221 26,987 20% Kern
M31S13E 15,067 26,820 20% SLO
M05S14E 40,948 26,494 19% Merced
M02S08E 34,915 24,792 18% San Joaquin & Stanislaus
M04S11E 38,711 24,449 18% Stanislaus
M31S29E 24,647 24,233 18% Kern
H18N01W 38,779 23,658 17% Del Norte
M15S22E 33,742 23,611 17% Fresno
S16S14E 28,228 23,429 17% Imperial
M02N08E 32,930 22,617 17% San Joaquin
M02N07E 36,373 22,287 16% San Joaquin & Stanislaus
M13S16E 30,016 21,942 16% Fresno & Madera
M15S20E 34,066 21,809 16% Fresno
M32S13E 30,117 21,515 16% SLO
S02N21W 72,557 21,484 16% Ventura
S17S16E 15,339 21,475 16% Imperial
M10S04E 13,244 21,453 16% Santa Clara
S16S15E 25,795 21,409 16% Imperial
M15S18E 29,936 21,355 16% Fresno
M15S03E 76,454 21,243 16% Monterey
S07S09E 16,450 20,962 15% Riverside
M24S26E 32,984 20,926 15% Tulare
M25N02W 43,210 20,666 15% Tehama
M31S30E 37,515 20,489 15% Kern
M05N04E 42,535 20,418 15% Sacramento
M15N03E 20,057 20,057 15% Sutter & Yuba
M28S24E 29,662 18,518 14% Kern
M27N03W 39,036 18,468 14% Tehama
M02S07E 25,878 18,202 13% San Joaquin & Stanislaus
M27S24E 21,615 17,770 13% Kern
M02S09E 36,793 17,660 13% San Joaquin & Stanislaus
M16S21E 24,708 17,206 13% Fresno
M29S24E 9,904 17,134 13% Kern
M03S06E 20,456 16,978 12% San Joaquin & Stanislaus
M04S09E 34,955 16,778 12% Stanislaus
M03S08E 34,445 16,535 12% Stanislaus
M09S15E 34,314 16,470 12% Madera & Merced
S12S13E 11,282 15,795 12% Imperial
M14N03E 18,904 15,184 11% Sutter & Yuba
M27S22E 70,604 14,825 11% Kern
S10N35W 34,703 14,680 11% Santa Barbara
M19S26E 30,428 14,606 11% Tulare
M18S06E 10,295 14,577 11% Monterey
M27N02W 20,969 14,556 11% Tehama



M18S19E 14,525 14,525 11% Kings
M26N02W 34,765 14,264 10% Tehama
M05S13E 22,316 13,594 10% Merced
M32S14E 7,506 13,361 10% SLO
M11S04E 12,133 12,376 9.1% Sant Cruz & San Benito & Santa Clara
M26S14E 19,842 12,104 8.9% SLO
M28S27E 25,061 12,029 8.8% Kern
M20S26E 24,939 11,970 8.8% Tulare
M12S17E 18,382 11,659 8.6% Madera
M11S02E 48,374 11,609 8.5% Santa Cruz
M12S03E 45,221 11,163 8.2% Monterey & Santa Cruz & San Benito
S08N34W 14,835 11,070 8.1% Santa Barbara
M19S25E 18,080 10,917 8.0% Tulare
M15S02E 27,299 10,817 8.0% Monterey
M05S12E 22,312 10,710 7.9% Stanislaus
M15S04E 43,036 10,587 7.8% Monterey
M16S19E 10,579 10,579 7.8% Fresno
M24N02W 22,117 10,507 7.7% Tehama
M04N07E 20,061 10,492 7.7% San Joaquin
M05S07E 10,231 10,231 7.5% Stanislaus
S17S17E 7,224 10,114 7.4% Imperial
M08S12E 9,946 9,946 7.3% Merced
M15S24E 14,474 9,917 7.3% Fresno & Tulare
M07S13E 17,502 9,873 7.3% Merced
M28S26E 9,471 9,471 7.0% Kern
S02N23W 39,418 9,461 7.0% Ventura
M32S29E 10,549 9,433 6.9% Kern
M05S09E 19,544 9,382 6.9% Stanislaus
M03S12E 19,493 9,356 6.9% Stanislaus
M13S03E 29,623 9,197 6.8% Monterey
M22N01W 19,142 9,065 6.7% Butte
M14S04E 37,336 8,960 6.6% Monterey
M30S29E 8,937 8,937 6.6% Kern
M22S27E 18,189 8,731 6.4% Tulare
M18S26E 14,597 8,650 6.4% Tulare
M13S12E 10,376 8,612 6.3% Fresno
M12S11E 10,287 8,538 6.3% Fresno & Merced
M27S25E 10,504 8,224 6.0% Kern
S09N32W 13,464 8,119 6.0% Santa Barbara
S02N20W 17,349 7,808 5.7% Ventura
M16N03E 7,923 7,733 5.7% Sutter & Yuba
M04N06E 12,890 7,619 5.6% San Joaquin
M15S17E 9,035 7,499 5.5% Fresno
S11N20W 8,847 7,343 5.4% Kern
M08S02E 4,031 7,305 5.4% Santa Clara
M11S03W 4,038 7,187 5.3% Santa Cruz
M18S25E 6,898 6,897 5.1% Tulare
M18S21E 14,337 6,882 5.1% Kings
M11S16E 6,809 6,809 5.0% Madera



M01S08E 13,734 6,593 4.8% San Joaquin
S12N20W 3,805 6,583 4.8% Kern
S11N19W 6,532 6,532 4.8% Kern
M17N03E 10,891 6,262 4.6% Butte & Sutter & Yuba
M12S18E 6,165 6,165 4.5% Fresno & Madera
M17S25E 9,619 6,048 4.4% Tulare
M14S22E 8,447 5,989 4.4% Fresno
M03S10E 12,399 5,951 4.4% Stanislaus
S11N34W 17,100 5,814 4.3% SLO
S09N34W 15,181 5,617 4.1% Santa Barbara
M20S07E 9,114 5,560 4.1% Monterey
M15S21E 6,646 5,509 4.1% Fresno
M27S23E 24,468 5,138 3.8% Kern
M16S24E 10,589 5,083 3.7% Fresno & Tulare
M26S13E 8,204 5,004 3.7% SLO
M04N04E 10,204 4,898 3.6% San Joaquin
M10S16E 4,864 4,863 3.6% Madera
M21S09E 7,769 4,739 3.5% Monterey
M21N01E 10,158 4,683 3.4% Butte
M13S17E 9,581 4,599 3.4% Fresno & Madera
S09N33W 10,947 4,589 3.4% Santa Barbara
M17S20E 4,582 4,582 3.4% Kings
M01S07E 4,337 4,337 3.2% San Joaquin
H17N01W 6,573 4,009 2.9% Del Norte
M08S09E 3,978 3,978 2.9% Merced
S17S15E 4,513 3,746 2.8% Imperial
M18S20E 3,590 3,590 2.6% Kings
M12S19E 7,234 3,472 2.6% Madera
M18N03E 7,128 3,421 2.5% Butte
S06S08W 13,848 3,324 2.4% Orange
M12S13E 3,385 2,809 2.1% Monterey
M14S12E 3,385 2,809 2.1% Fresno
M16S25E 5,350 2,568 1.9% Tulare
M06S09E 5,344 2,565 1.9% Stanislaus
S07N34W 10,061 2,414 1.8% Santa Barbara
M02S11E 3,905 2,320 1.7% Stanislaus
M18S07E 1,287 2,290 1.7% Monterey
M11S01E 8,984 2,155 1.6% Santa Cruz
M15N02E 2,155 2,155 1.6% Sutter
S03N24W 4,217 1,898 1.4% Ventura
M14S21E 6,371 1,878 1.4% Fresno
M01S09E 2,559 1,867 1.4% San Joaquin
M20S27E 3,844 1,845 1.4% Tulare
M02N09E 3,820 1,833 1.3% San Joaquin & Stanislaus
M15S25E 3,478 1,669 1.2% Fresno & Tulare
M11S03E 6,116 1,467 1.1% Santa Cruz
M23N02W 3,007 1,406 1.0% Butte & Tehama
S07N35W 5,682 1,364 1.0% Santa Barbara
S12S04W 4,550 1,092 0.8% San Diego
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M01N09E 1,051 1,051 0.8% San Joaquin
S10S04W 1,280 998 0.7% San Diego
M08N09W 1,591 971 0.7% Sonoma
S07N33W 3,700 888 0.7% Santa Barbara
S05S11W 3,119 749 0.6% Orange
M18S23E 697 697 0.5% Kings & Tulare
M30S30E 662 662 0.5% Kern
M14S20E 1,619 651 0.5% Fresno
M22N02W 1,558 516 0.4% Glenn
S08N33W 1,345 498 0.4% Santa Barbara
M12N07E 2,127 447 0.3% Placer
M05N04W 862 414 0.3% Napa
M14S06E 816 392 0.3% San Benito
S06S09W 982 235 0.2% Orange
S03N21W 460 207 0.2% Ventura
M08N01W 885 186 0.1% Solano
S03N22W 399 180 0.1% Ventura
M23N01W 371 171 0.1% Butte
M24N01W 484 102 0.1% Tehama
M19N02W 395 82 0.1% Glenn
M13S22E 382 80 0.1% Fresno
M08N02E 363 77 0.1% Solano & Yolo
M12S06E 281 59 0.0% San Benito
M20N01W 256 54 0.0% Glenn
M20N02W 202 43 0.0% Glenn
M18N01W 192 39 0.0% Glenn
M20S25E 165 35 0.0% Monterey
M24N03W 116 32 0.0% Tehama
M25N03W 63 13 0.0% Tehama
M21N03W 50 11 0.0% Glenn
M24N04W 47 9 0.0% Tehama


