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APPENDIX 1. DATA QUALITY

For this analysis, we collected copies of work plans and, in some cases, permits from
five counties: Monterey, Orange, Santa Barbara, Santa Cruz, and Ventura. Samples of
each county’s work plan and DPRs suggested format follow. There are a number of
factors that affect the value of the collected data for our analysis. Some vary across
counties, and some are general.

I. GENERAL CONSIDERATIONS

Since we evaluate the effect of the 2001 DPR regulations on growers’ fumigation
decisions, we used information from the work plans, rather than from PUR reports from
the counties to DPR. Thus, our information may not correspond to PUR totals. While
this deprives us of a cross-check, it allows our application information to be consistent
with the other information associated with each grower when he submitted his work
plan.

Table 12 reports the total strawberry acreage collected using the permits and work
plans from the county agricultural commissioner offices. The acreages are compared to
district production acres for the 2001 crop year, obtained from the California Strawberry
Commission. There are two obvious reasons to expect the acreages to differ. First,
permit acres were for 2002 production, so there is likely to be some year to year
differences. Second, we collected permits by county, rather than district, so that
acreage in adjoining counties would not be included. The latter factor is likely most
important for the Santa Maria production region. A significant share of this region is in
San Luis Obispo county, whereas we only evaluate Santa Barbara. It seems unlikely,
however, that these factors account for all of the acreage difference. We are uncertain
of the reasons underlying remaining acreage differences.

Table 12. Collected Permit Data by County Versus 2001 Production Acreage by District

Permits Acres Production Acres

Orange 1484.3 Orange, San Diego 2445
Ventura 5984.0 Oxnard 7777
Santa Barbara 2824.8 Santa Maria 3816.5
Monterey, Santa Cruz 7199.9 Watsonville 10758.6

Total 17493.0 24797.1

For our inner buffer analysis, we entered field dimensions when we could determine
measurements with a reasonable degree of confidence. For example, if we had
information regarding the length of a rectangular field and its acreage, we could
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calculate the width. When we could not determine field dimensions, we did not include
fields in the analysis. No counties explicitly required information regarding field
dimensions in their work plans. Similarly, we had to make decisions regarding the
information regarding notifications in the work plans.

Table 13 summarizes the fields analyzed in the simulation program, and compares
them to the total fields collected by collecting work plans and permits from the county
agricultural commissioner offices. Santa Barbara had the lowest percentages. This is
due in part to our exclusion of fields using non-isolated blocks.

Table 13. Optimal Fumigation Program Coverage Summary

County
Permit
fields

Sim.
fields

Sim.
fields %

Total
permit
acres

Total sim.
acres

Sim.
acres %

Average
permit
acres

Average
sim.

Acres
Monterey 134 25 18.7% 5401.2 634.5 11.7% 40.6 25.4
Orange 44 22 50.0% 1484.3 610.8 41.2% 33.7 27.8
Santa Barbara 80 13 16.3% 2824.8 370.5 13.1% 35.3 28.5
Santa Cruz 59 14 23.7% 1798.7 432.4 24.0% 28.1 30.9
Ventura 98 28 28.6% 5984.0 1371.2 22.9% 61.1 49.0
Total 415 102 17493.0 3419.4

II. COUNTY-SPECIFIC CONSIDERATIONS

II.1. Monterey County.

Monterey County had no specific data considerations.

II.2. Orange County

In Orange County, growers were not required to report the number of people notified.
Instead, they simply indicated whether or not they had to notify people. While this does
not affect our acreage loss analysis, it does affect our analysis of notification costs. Only
a few growers reported the number of individuals notified, so we do not have enough
information to estimate notification costs reliably. In the text, we estimate a lower bound
based on available information, since three of the observations seem much higher than
average.
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II.3. Santa Barbara County

Unlike other counties, Santa Barbara had a significant number of fields that included
non-isolated fumigation blocks. We did not incorporate any of these fields into our
analysis. Santa Barbara also had a relatively larger number of fields with inner buffers
larger than 50 feet, due in part to the more extensive use of bed fumigation in this
county. For all other counties, a 50 foot buffer for all analyzed fields approximated
acreage losses reasonably well. Regarding notification information, in some cases it
was difficult to determine whether any notifications were necessary from the work plans
alone. It was especially difficult to do so for the renotifications of people who wished to
be informed within 48 hours of the actual fumigation. Accordingly, we excluded 48 hour
pre-fumigation notices from our notification cost analysis for Santa Barbara.

II.4. Santa Cruz County

The Santa Cruz County Agricultural Commissioner’s office graciously provided us with
GIS maps that included all strawberry fields in the county. This increased our ability to
estimate field dimensions.

II.5. Ventura County

In Ventura County, growers were not required to report the number of people notified.
Instead, they simply indicated whether or not they had to notify people. According to
growers, a notification requirement was in place prior to the 2001 DPR regulations,
which may explain this county decision. While this does not affect our acreage loss
analysis, it does affect our analysis of notification costs.
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APPENDIX 2: COUNTY WORK PLANS

This appendix contains copies of the work plan forms from the five counties, and the
suggested work plan format prepared by DPR.

A2.1. Monterey County
A2.2. Orange County
A2.3. Santa Barbara County
A2.4. Santa Cruz County
A2.5. Ventura County
A2.6. DPR suggested work plan format
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A2.1. Monterey County (page 1 of 4)
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A2.1. Monterey County (page 2 of 4)
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A2.1. Monterey County (page 3 of 4)
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A2.1. Monterey County (page 4 of 4)
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A2.2. Orange County (page 1 of 10)
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A2.2. Orange County (page 2 of 10)
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A2.2. Orange County (page 3 of 10)
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A2.2. Orange County (page 4 of 10)
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A2.2. Orange County (page 5 of 10)
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A2.2. Orange County (page 6 of 10)
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A2.2. Orange County (page 7 of 10)
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A2.2. Orange County (page 8 of 10)
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A2.2. Orange County (page 9 of 10)



20

A2.2. Orange County (page 10 of 10)
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A2.3. Santa Barbara County (page 1 of 8)
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A2.3. Santa Barbara County (page 2 of 8)
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A2.3. Santa Barbara County (page 3 of 8)
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A2.3. Santa Barbara County (page 4 of 8)
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A2.3. Santa Barbara County (page 5 of 8)
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A2.3. Santa Barbara County (page 6 of 8)
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A2.3. Santa Barbara County (page 7 of 8)



28

A2.3. Santa Barbara County (page 8 of 8)
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A2.4. Santa Cruz County (page 1 of 3)
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A2.4. Santa Cruz County (page 2 of 3)
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A2.4. Santa Cruz County (page 3 of 3)
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A2.5. Ventura County (page 1 of 2)
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A2.5. Ventura County (page 2 of 2)
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A2.6. DPR suggested work plan format (page 1 of 7)
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A2.6. DPR suggested work plan format (page 2 of 7)
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A2.6. DPR suggested work plan format (page 3 of 7)
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A2.6. DPR suggested work plan format (page 4 of 7)
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A2.6. DPR suggested work plan format (page 5 of 7)
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A2.6. DPR suggested work plan format (page 6 of 7)
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A2.6. DPR suggested work plan format (page 7 of 7)
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APPENDIX 3: UC COST AND RETURNS STUDIES

This appendix includes copies of the UC cost and returns studies for three California
strawberry production regions, prepared as part of the CDFA contract agreement.

Fresh Market Strawberries, Central Coast 2001, report #ST-CC-01
http://www.agecon.ucdavis.edu/outreach/crop/cost-studies/StrawCC2001.pdf

Fresh Market, Freezer Strawberries, South Coast, Santa Maria Valley 2001, report #ST-
SC-01-1
http://www.agecon.ucdavis.edu/outreach/crop/cost-studies/StrawSC2001.pdf

Fresh Market, Freezer Strawberries, South Coast, Ventura County 2001, report # ST-
SC-01-2
http://coststudies.ucdavis.edu/cost-studies/StrawSCV2001.pdf

http://www.agecon.ucdavis.edu/outreach/crop/cost-studies/StrawCC2001.pdf
http://www.agecon.ucdavis.edu/outreach/crop/cost-studies/StrawSC2001.pdf
http://coststudies.ucdavis.edu/cost-studies/StrawSCV2001.pdf
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APPENDIX 4: WEED CONTROL COST EFFICACY OF METHYL BROMIDE
ALTERNATIVES

This appendix contains the analysis used as the basis for our evaluation of the cost-
effectiveness of methyl bromide alternatives.
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WEEDING TIME ESTIMATES IN COMMERCIAL-SCALE FUMIGANT EVALUATIONS
AT OXNARD, CA

Steve Fennimore and Rachael Goodhue, UC Davis

The objective of this study is to evaluate commercial-scale strawberry fumigant
applications for weed control efficacy and to estimate weeding costs with the alternative
fumigants.

I. METHODS

Evaluation of emulsified fumigants was initiated in August 2000 in a fruit production field
at Martinez Farms near Oxnard, CA. Emulsified fumigants were applied through two
drip lines per bed. Drip-applied treatments were: chloropicrin (PIC EC) at 24 gallons per
acre (GPA) and Inline at 32 GPA. Shank-applied materials were Telone C35 (TEL C35)
at 400 lb/A and PIC at 200 lb/A and methyl bromide/chloropicrin (MBPIC) at 250 lb/A. A
sequential application of metam sodium at 37 GPA was applied to one set of Inline, PIC,
PIC EC and TEL C35 plots while no metam was applied to the other set. Metam sodium
was applied 5 days after the initial drip- or shank-applied materials were injected. The
Inline treatments used VIF tarp; the other treatments used standard tarp. ‘Camarosa’
was planted Oct. 5 to 8, 2000. Each treatment was replicated once and three, one bed
wide by 100 ft. long, subplots were established within each plot where weed counts and
weeding times were measured. Weed counts and weeding times have been measured
on Nov. 30, 2000, Jan. 30, Mar. 29, and May 24, 2001. The study has been completed
for the season.

II. RESULTS

Among the drip-applied treatments PIC EC alone was the weakest treatment, but the
sequential application of metam sodium significantly reduced the number of weeds per
acre and the weeding time. Drip-applied Inline provided an intermediate level of weed
control. A sequential application of metam sodium following an Inline application
improved weed control and reduced weeding time, but the scale of improvement was
not as great as with drip-applied PIC EC. Shank-applied PIC alone provided an
intermediate level of weed control was improved by a sequential application of metam
sodium, and weeding times were much reduced by the metam sodium. Shank-applied
TEL C35 provided good weed control, and TEL C35 followed by metam sodium
provided slightly better weed control than the standard MBPIC. MBPIC had the lowest
number of weeds per acre and the lowest weeding times.
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Table 1. The number of weeds per acre and weeding times in the fumigant
evaluation at Oxnard, CA

Fumigant Rate Metam sodium No. weeds /A Weed time hr/A
PIC drip 24 GPA none 10,105 47.7
PIC drip 24 GPA 37 GPA 5,627 37.3
Inline drip+VIF 32 GPA none 7,006 35.3

Inline drip+VIF 32 GPA 37 GPA 4,501 38.1
PIC shank 200 lb/A none 7,950 38.4
PIC shank 200 lb/A 37 GPA 5,264 28.7
TEL C35 shank 400 lb/A none 4,102 28.8
TEL C35 shank 400 lb/A 37 GPA 2,468 27.7

MBPIC 250 lb/A none 2,105 26.5
LSD 0.05 3,320 8.0

Using the per hour wage plus taxes and other costs for field labor from the University of California
Cost and Returns study for the Oxnard Plain, $9.38

In Table 2 below, we calculate the weeding costs of each treatment. We pair this cost
with the material cost for each fumigant and the tarpaulin costs in order to obtain an
estimate of the effect of the treatments on costs per acre. Of course, this calculation
ignores differences in application costs, and, potentially, management costs.

Table 2: Costs Per Acre

Fumigant Fumigant cost Tarp cost Weeding cost Total cost
 PIC drip $559.45 $264.86 $447.43 $1,271.73
 PIC drip+MS $642.37 $264.86 $349.87 $1,257.10
 Inline drip+VIF Tarp $525.16 $532.95 $331.11 $1,389.22

 Inline drip+VIF Tarp+MS $608.08 $532.95 $357.38 $1,498.41
 PIC shank $480.00 $205.00 $360.19 $1,045.19
 PIC shank+MS $562.92 $205.00 $269.21 $1,037.13
 TEL C35 shank $1,078.00 $205.00 $270.14 $1,553.14
 TEL C35 shank-MS $1,160.92 $205.00 $259.83 $1,625.75

 MBPIC $650.00 $205.00 $248.57 $1,103.57

Source: Fennimore and Goodhue
*Labor cost/hour is $9.38. Obtained from the University of California Cost and Returns study for the
Oxnard Plain, 2001.
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One interesting finding from these trials is that the application of metam sodium
essentially results in no difference in the total analyzed costs in the case of chloropicrin,
with a positive contribution of less than two hours of weeding for each treatment.
However, weed control tends to be highly variable with chloropicrin alone. Given this, it
is possible that metam sodium may reduce total costs in expectation. That is, growers
may apply metam sodium in order to avoid the possibility of high weed populations and
the resulting high hand weeding costs. The large cost increases for the 1,3-D
treatments suggests that a metam sodium treatment is less likely to be cost-effective. In
the case of Inline, it is unclear whether the difference is due to the fumigant or the VIF
tarp.


