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Executive Summary

On September 13, 20086, the Centers for Disease Centrol and Prevention (CDC) alerted the
U.S. Food and Drug Administration (FDA) of a multi-state Escherichia coli (E. cofi) O157:H7
outbreak that appeared to be associated with consumption of bagged spinach. FDA
subsequently notified the California Department of Health Services, Food and Drug Branch
(CDHS) on September 13. On September 14, FDA San Francisco District Office and CDHS,
working jointly as the California Food Emergency Response Team (CalFERT), initiated an
investigation at Natural Selection Foods, LLC (NSF), doing business as Earthbound Farm,
located in San Juan Bautista, California. NSF was one of several processors implicated early
in the investigation and was ultimately the processor determined to have manufactured the
contaminated spinach products. Although other investigations were undertaken by FDA
districts as well as state and local health departments around the country, the scope of this
report encompasses CalFERT's investigations at NSF and at potential source fields of the
contaminated spinach in the central coast region of California.

CalFERT investigators examined the spinach washing, processing, and packaging process at
NSF and collected finished product and environmental samples. No E. cofi O157:H7 was
identified in samples taken from the processor. No obvious sources for introduction of the
pathogen were identified at the processing facility. However, a number of conditions were
observed that may have provided opportunities for the spread of pathogens, if pathogens
arrived on incoming spinach. Investigators conducted a traceback of spinach product codes
obtained from ill consumers, to identify potential source fields of contaminated spinach.
Nationwide, investigations identified thirteen bags of Dole brand Baby Spinach, manufactured
by NSF, collected from ill consumer households that contained £. coff O157:H7 which
matched the outbreak strain by pulsed field gel electrophoresis (PFGE) testing using two
enzymes. Product codes were only available for eleven of these bags, all of which were Dole
brand Baby Spinach bearing product codes that began with “P227A,” indicating production on
August 15, 2006. This code traced back to spinach harvested from four fields in Monterey
and San Benito counties.

E. coli 0157:H7 was found in environmental samples collected near each of the four fields
that provided spinach for the P227A product code. However, E. coli O157:H7 isolates
associated with only one of the four fields (located on the Paicines Ranch in San Benito
County) had a PFGE pattern indistinguishabte from the outbreak strain. The PFGE pattern
was identified in river water, cattle feces, and wild pig feces on the Paicines Ranch, the
closest of which was just under one mile from the spinach field. Land on the ranch was
primarily utilized for cattle grazing by the large Paicines Ranch grass-fed beef operation. A
relatively small amount of land on this ranch was leased for ready-to-eat crop production by
Mission Organics. The ready-to-eat produce from this leased acreage was sold as
conventional produce but organic growing practices were used, as the leased acreage was in
the three year transition phase required for organic certification. Investigators observed
evidence of wild pigs in and around the cattle pastures as well as in the row crop growing
regions of the ranch. Investigators established that numercus wild pigs thrived alongside
grazing cattle in the riparian habitat of the Paicines Ranch. Potential environmental risk
factors for E. coli 0157:H7 contamination identified during this investigation included the
presence of wild pigs in and around spinach fields and the proximity of irrigation wells used
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for ready-to-eat produce to surface waterways exposed to feces from cattie and wildlife. In
the Paicines Ranch area, documented groundwater levels were higher in elevation than the
San Benito riverbed on the ranch during March, 2008, fell to the riverbed level in July, 20086,
and subsequently fell below the riverbed level later in the growing season. This potentially
allowed surface river water from the river flowing into the Paicines Ranch valley to percolate
into the ground again and recharge the groundwater basin during that period. Further
assessments are needed to determine the likelihood of this occurrence. No definitive
determination could be made regarding how E. coli O157:H7 pathogens contaminated
spinach in this outbreak.

Background Information / Epidemioloqy

On Friday, September 8, 2006, Wisconsin state health officials identified a cluster of E. coli
0157:H7 illnesses and submitted the PFGE patterns to CDC via PuiseNet. September 12,
2006, CDC confirmed that the E. coli 0157:H7 strains from infected patients in Wisconsin
had matching PFGE patterns (Pulsenet Pattern EXHX01.0124/EXHAZ26.0015). By
September 14, 2008, CDC had received reports from officials in eight states, reporting 50
cases of infection with E. coli O157:H7, with many ill individuals recalling consumption of
fresh pre-packaged spinach in the week prior to symptom onset. Daily conference calls were
instituted with state and federal agencies. Early in the investigation, a number of processors
appeared to be implicated. As investigations into consumer ililnesses progressed, it became
apparent that iliness was most often associated with Dole brand Baby Spinach manufactured
by NSF at a facility located in San Juan Bautista, California. On September 15, following
discussions with FDA and CDHS officials, NSF initiated a recall of all of the products that
contained spinach in all of the brands they packed with “Best-if-used-by” (BIUB) dates of
August 17 through October 1.

As of January 2007, 205 confirmed illnesses and three deaths were attributed to the
outbreak. Of the 103 case patients who were hospitalized, 31 (30.1 percent) developed
hemolytic-uremic syndrome (HUS). The peak occurrence of onset of iliness occurred
between August 30 and September 1, 2008. During the course of the investigation, 45
packages of prepackaged spinach were collected from case households in 14 states, 44 of
which were analyzed for E. coli O157:H7. NSF manufactured 37 of the bags coliected.
Thirty-four of these were Dole brand, including 17 with a product code beginning “P227.” Of
the 44 bags of pre-packaged spinach that were tested, 13 (29.5 percent) were positive for E.
coliO157:H7. All of the positive bags had PFGE patterns that were indistinguishable from
the outbreak strain and all 13 were Dole brand Baby Spinach. Eleven of the 13 (84.6
percent) had a product code with the prefix “P227A,” the other two did not have product
codes (they had been cut off by the consumer) but were also Dole brand Baby Spinach. The
single unopened bag collected from a case household contained baby spinach manufactured
by Fresh Express. This product tested negative for E. coli 0157:H7. For additional
information on the epidemiological investigation, please contact CDC.

NSF Processing Facility

At the onset of this investigation, NSF, doing business as Earthbound Farm, operated two
processing facilities in San Juan Bautista, California. The first, referred to as the “North”
facility, is located at 1721 San Juan Highway, San Juan Bautista, California 95045. The
second, referred to as the “South” facility, was located approximately one mile from the North
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facility at 1275 San Justo Road, San Juan Bautista, Callifornia 95045. During the time period
of interest, NSF was in the process of purchasing the South facility from Pride of San Juan,
Inc (POSJ) and had taken over all operations at the South facility. NSF production in the
South facility started April 1, 2006. Subsequent to this outbreak, NSF canceled the purchase
of the South facility. California state law requires all persons engaged in the manufacture of
processed foods be registered with CDHS. NSF manufactured food products at the South
facility from April 1 through September 15, 2006. Records maintained by CDHS revealed
that NSF did not have a valid registration during this time period. NSF management told
investigators that they thought they could operate under the registration issued by CDHS to
the previous operator (POSJ) while they were in the process of purchasing the facility. NSF
had applied for registration with CDHS on September 12, 2006, but no inspection had been
conducted. NSF withdrew the application on September 26, 2006.

As the outbreak strain of E. coli O157:H7 was identified in several bags of conventional Dole
baby spinach product obtained from confirmed cases, the investigation narrowed to one day's
production at the NSF South facility. Both North and South facilities processed a variety of
prepackaged salads and spring mixes for ready-to-eat consumption, many of which either
contained or were composed entirely of spinach (Exhibit 1 — Products Containing Spinach).
The North facility processed organic and conventional products while the South facility
processed only conventional products.

Investigators worked with William C. Daniels, Director of Quality Assurance {QA) for NSF,
and Bryan S. Aguirre, Senior Vice President of Operations, to obtain the majority of NSF
information in this report. At the onset of the investigation, Drew Goodman was President
and Chief Executive Officer (CEO) of NSF. He held this post until early November 2006,
when Charles Sweat, formerly Chief Operating Officer, became President and CEQ of the
company. Refer to Exhibit 2 for organizational charts of NSF, d.b.a. Earthbound Farm, as it
was structured prior to November.

Operating hours at the South facility were Monday through Saturday, from approximately
6:00 a.m. through 2:00 a.m. of the following day. Two production shifts took place during this
period. There was a short cleaning shift (approximately four hours) between production days
and a more extensive sanitation shift each Sunday. With the exception of the receiving area,
the production facility was refrigerated, with a target temperature of less than 41 °F, measured
every two hours during production shifts. The Daily Room Temperature log for the month of
August of 2006 was obtained by CalFERT (Exhibit 3). This log was designed to record
thermometer calibration, time, and temperatures of the outside area, receiving room,
preparation room, mixing room, wash room, pack room, and storage area of raw and finished
product. The thermometers used to check the temperature were calibrated at the beginning
of each shift in an ice water slurry. Raw and finished product storage temperatures were
identified as control points on the process flow document obtained, with a target temperature
of less than 41 °F. The Daily Room Temperature logs indicated an operating range between
33 — 41°F. The Daily Room Temperature logs collected indicated that the temperature at the
control points were consistently maintained below 41°F although there were occasions where
temperature readings dropped below the minimum specified. On the occasions that the
temperatures dropped below 33 °F, the log sheet stated that the issue was brought to a
supervisor's attention.
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Process Flow

NSF categorized spinach into two sizes, “baby” and “teen,” although no products were
marketed as “teen” spinach. There are no regulatory standards for the term “baby” and
“teen” spinach. The difference between baby and teen spinach was based solely on the size
of the leaf, otherwise the products were handled the same. According to Mr. Daniels, baby
and teen spinach may have been used interchangeably in processing if demand made it
necessary. A bag labeled, “baby spinach” manufactured at NSF, was not necessarily
composed of baby spinach under the firm’s specifications.

Spinach was field packed in either plastic totes (15 — 20 pou nds) or bins (approximately 250
pounds). Spinach was transported from the field in refrigerated trucks except when the fields
were close enough to the facility to transport the product by tractor. Product was unloaded at
an outdoor loading dock, and then moved to the receiving area. The South facility receiving
area was not refrigerated. In the receiving area, a sample was collected from each load and
inspected as determined by Standard Operating Procedure (SOP) 106, "Raw Material
Inspection and Handling” (Exhibit 4). Raw material grading was conducted based on
commodity-specific specifications (see Exhibit 5 for baby spinach specifications). If the
product was accepted, each pallet was affixed with a pallet tag with a unique number and the
data for that bin or pallet (grade, product type, grower and grower lot number, harvest date,
net weight, and expiration date). The tag affixed included a barcode but the South facility had
not yet incorporated the barcode tracking technology used in the North facility. According to
Mr. Daniels, if the product was rejected, the grower would have been notified and given the
option to retrieve the product. If the grower did not retrieve the product, it would have been
discarded.

After inspection, the product was cooled. Spinach packed in bins was received on the
grounds of the North facility and held outside until it was vacuum cooled. The temperature of
the product was recorded before and after cooling and recorded on the Cooling Tube Log
Sheet (Exhibit 8). Once cooled, it was sent to the South facility. No water shower was used
in the vacuum cooling process for spinach. Spinach packed in totes was received and cooled
inside the South facility by forced air. The firm’s pre-storage target temperature for cooling
was less than 41°F. After cooling, the spinach was moved to the raw material storage area
where it was stored for up to 72 hours prior to reevaluation or processing. The firm used a
first-in, first-out system for rotating raw product inventory. According to Mr. Daniels, the first-
in, first-out system was monitored by warehouse employees whose task was to send the
oldest product to production first.

As pallets of spinach were removed from raw materials storage and sent to the processing
lines, each pallet number was recorded by hand on the "Daily Depletion Log” (Exhibit 8). The
processing sequence at the South facility began with [l mixing lines (See Exhibit 9 for the
Process Flow Quality Assurance Reference, Attachment 1 for a process flow diagram}. A
mixing line consisted of a conveyor belt onto which salad products were dumped. For mixed
salads, employees hand-dumped totes of each product onto the lines in the desired
proportions for the salad mix. A mechanical bin-dumper was used to dispense the larger bins
of product onto the lines. No physical mixing took place on the line, other than the act of
dumping multipie products on one conveyor belt, which resulted in a mixed salad at the end
of the process. To produce Dole brand baby spinach, baby spinach, alone, was dumped
onto the mixing fines. Subsequently, the product moved over an inspection belt where two
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