














































































































Figure 5: Eade Ranch Positive E. coli 0157:H7 Sample Locations
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Third Party Laboratory Techniques Discussion

A number of the firms involved in this investigation made use of third party laboratories during
the course of this investigation, either as part of their own food safety monitoring or in an
attempt to duplicate CalFERT sampling. A variety of methodologies were used by these third
party laboratories for detection of E. coli O157:H7. Presumptive testing by Primus involved
enrichment of a sample for 20 hours and then testing for E. coli O157:H7 using the
“RapidChek” test kit. Following presumptive positive test results, the confirmatory
methodology used a commercially available latex agglutination test (E. coli Pro O157). JL,
which is wholly owned by IEH, provided sampling and testing services for Mission Ranches.
The samples were pre-enriched for eight hours and then each sample was tested using both
a lateral flow test (manufactured by Neogen, AOAC approved for recovery of E. coliO157:H7
from foods) and multiplex Polymerase Chain Reaction (PCR) technique. Samples that
showed a reaction for E. coli O157:H7 were purified using immunomagnetic bead separation.
The resulting concentrated sample was tested by multiplex PCR using a different set of
primers.

IEH provided sampling and testing services to NSF. IEH reported using the same technique
but using a USDA Food Safety Inspection Service (FSIS) Bacteriological Analytical Manual
(BAM) approved method to confirm positive results. There are many quick tests in the
market place for analysis of E. coliO157:H7. However, tests vary in sensitivity and
specificity, as well as the matrices for which they have been validated.

Summary of Observations

CalFERT investigators collected information, records, environmental samples, and product
samples at the NSF processing facility, implicated harvesters, and implicated fields pertaining
to this E. coli O157:H7 outbreak associated with Dole brand Baby Spinach.

NSF Processing Facility Investigation

Dole brand Baby Spinach, manufactured at NSF on August 15, 2006, with product codes
beginning “P227A”, traced back to four fields located in Monterey and San Benito counties in
California. The fields were located on the Paicines, Wickstrom, Taix, and Eade Ranches.
NSF operated two processing facilities, both located in San Juan Bautista, California at the
time this investigation began. NSF initiated operation in the South facility on April 1, 2006.
Information and documents obtained from NSF revealed the firm did not update nor review
procedures (HACCP plan, SOPs, SSOPs) already in use at the North facility prior to initiation
of production at the South facility. The firm intended for these procedures to apply to both
facilities, but the procedures were not customized for South facility operations.
Environmental samples that were collected by CalFERT investigators from the North NSF
facility (n = 7) and from the South NSF facility (n = 9) were negative for E. coli O157:H7.
Finished product retention samples (n = 8), manufactured at the South NSF facility on August
30, 2006, were also collected and found negative for E. coli O157:H7. During the production
week from August 14 — 19, 2006, the NSF South facility had the highest weekly production
volume of the month. Between August 13 — 20, 2006, production email exchanges revealed
that the South facility underwent a string of personnel shortages, including nine absent
employees on Sunday, August 13, the date of the weekly extended sanitation shift.
Personnel records revealed that a number of employee absences were due to illness or
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illness in the family. Investigators were unable to determine the nature of the illnesses. NSF
did not conduct ATP testing on a daily basis as required by the firm’s SOP. No ATP testing
was conducted from August 15 — 25, 2006. One ATP test collected from a scale vibrator
failed on August 10, 2006, and no retest was documented. While the firm maintained flume
water within its specifications for pH, chlorine, and temperature for the entire period of time
reviewed, the parameter recorded as turbidity and used to determine the frequency of water
changes was actually a measure of water color as determined using a Hach Portable
Colorimeter. Mr. Daniels maintained that they had found the measurement of water color to
be an acceptable substitute for turbidity but no validation of this method was provided and the
firm did not have a turbidity standard for calibration. NSF maintained logs recording the
washing of the harvesting totes for the month of August, but NSF was only able to provide
logs from August 1 — 14. NSF did not keep a record that documented the washing of
harvesting bins.

Harvester Investigations

The four harvesters of spinach that supplied P227A product codes were investigated: POSJ.;
Seco Packing Company, LLC; Mission Organics, LLC; and Sebastian Harvesting, Inc. During
operations observed, the blade of the spinach harvester was maintained between a quarter-
inch and 1.5 inches above the beds on which spinach is planted. The driver of the harvesting
machine had to rely on the spotters who walked in front of the machine to remove debris or to
signal to lift the blade. The harvesting machines were observed to be complex pieces of
equipment that incorporated numerous moving food contact surfaces. Cleaning and
sanitation of these machines was observed to be a detailed process and all of the harvesters
conducted the cleaning and sanitation outdoors.

Field Investigations

Extensive investigations and sampling were conducted at the four fields that supplied product
code P227A, located on the Paicines, Wickstrom, Taix, and Eade Ranches.

On the Paicines Ranch, crop fields were partially surrounded by fences. Lot 1 was irrigated
with well water. The wells were not grouted. Lot 1 of Paicines sits in a valley surrounded by
hills. The San Benito River flows through the Paicines Ranch, approximately one-half mile
west of lot 1. In the Paicines Ranch area, documented groundwater levels were higher in
elevation than the San Benito riverbed during March 2006; fell to the riverbed level in July
2006, and subsequently fell below the riverbed later in the growing season. This potentially
allowed surface water from the river flowing into the Paicines Ranch valley to percolate into
the ground again and recharge the Paicines area groundwater basin during that period. The
wells used for irrigation on the Paicines Ranch drew from the groundwater basin there. The
San Benito River is listed by CCRWQCB as being impaired by fecal coliforms and
sediments/silt. Cattle and wild animals have free access to the river, both on the cattle
grazing area adjacent to the row crop growing region and at various points upstream.
Seasonal and year-round creeks flow through the cattle pastures on the ranch and potentially
recharge ground water during certain times of the year. The Paicines Reservoir, located in a
grazing area within one mile of lot 1, is used to augment groundwater recharge during the dry
season.
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Approximately 2,000 head of cattle graze on the Paicines Ranch in the hills and patches of
dense vegetation along the San Benito River. Wild pigs and wild pig signs (tracks, fecal
material, and rooting), were observed in the cattle grazing areas, in addition to deer, small
mammals, and birds. In the hardened dirt of lot 1, no animal tracks were observed by
investigators. However, wild pig tracks were observed in and around other lots on the
Paicines ranch. Wild pig fecal material and rooting were seen in a field belonging to a
different grower, located approximately 1.7 miles south of lot 1. Coyote feces were seen near
the lots. Growers from two nearby vineyards reported damage to their vineyards caused by
pigs during thinning and harvesting in late summer and fall.

Pig Rooting and Tracks, in Field Belonging to Neighboring Grower to Mission Organics

CalFERT investigators collected 351 environmental samples on the Paicines Ranch,
including cattle feces, wild pig feces, other animal feces, soil, and water. Of these, 45
samples (13 percent) were positive for E. coliO157:H7 and 26 (58 percent) of these 45
matched the outbreak strain as determined by PFGE analysis. PFGE pattern matches were
found in cattle feces, wild pig feces, soil, and river water samples.

On the Wickstrom Ranch, no fencing was present around lot 817. Investigators observed
that the well used for irrigation of lot 817 had a damaged casing. The Pajaro River flows past
the ranch, approximately 150 feet west of the field, in a riverbed that is 15-20 feet lower in
elevation than the field. Several cattle were seen grazing on a hill in a fenced pasture about
50 feet from the field. Beyond the Pajaro River, approximately one-third mile from the field,
trailer homes with chained dogs and a house with corralled goats were observed. A pile of
horse manure/shavings was observed 400 feet north and at a higher elevation than the field.
Forty-four environmental and product samples were collected, including water, Moore swabs,
soil/sediment, and romaine lettuce from an adjacent field. One (two percent) Moore swab
sample from the Pajaro River was positive for E. coliO157:H7. However, the PFGE pattern
of this sample did not match that of the outbreak strain.
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On the Taix Ranch, no fencing existed around lot 1TA1. The crops grown there were
irrigated using well and Blue Valve water. San Juan Canyon Creek runs along the southwest
side of Taix Ranch, containing spent NSF processing water and drainage from the nearby
hills. The San Benito River flows past the Taix Ranch, approximately one-half mile northeast
of lot 1TA1. Steer/bull pens and cows grazing in hills were observed one-half to one mile
south of lot 1TA1, on Nyland Ranch. CalFERT investigators collected 133 environmental and
product samples in and around the Taix Ranch, including baby greens, cattle and bird feces,
soil/sediment, Moore swabs, drag swabs, and water. Of these, four samples (three percent)
of soil adjacent to cattle feces at the Nyland Ranch was found positive for E. coli O157:H7.
However, the PFGE pattern of the isolate did not match the outbreak strain. Investigators
sampled the San Justo and San Luis Reservoirs in San Benito County, which feed the Blue
Valve water supply system. Samples were negative for E. coli O157:H7.

On the Eade Ranch, lot 6C was not fenced. Crops were irrigated with water from a well that
was not grouted and lacked good drainage and a concrete slab. The Salinas River flows past
Eade Ranch, approximately three-fourths to one mile west of the field, at a lower elevation
than lot 6C. To the east of lot 6C, past a neighboring field at a higher elevation, was a

300 — 400 foot wide buffer zone of bare ground, followed by cattle pastureland on the hills. A
feed lot was located 1.6 miles south of lot 6C, home to approximately 3,500 head of cattle
between June and September. A small herd of goats, a few horses, and some dogs were
also observed on the feedlot premises. Pig tracks were observed at the catch pond above
the east side of lot 6C and at another pond on the property. Pig scat was collected near the
Salinas River and contained partially digested carrots. The farm manager reported problems
with feral pigs during October around lot 9, which was planted with carrots. Lot 9 is about
1-1.3 miles north of lot 6C. CalFERT investigators collected 102 environmental and product
samples in and around the Eade Ranch, including red leaf product, cattle feces from the
feedlot, wild pig feces (collected from the edge of the river), water, and sediment. Of these,
nine samples (nine percent) of cattle feces from the feedlot were positive for E. coli O157:H7,
and one sample (one percent) of water from a cattle water trough was positive for E. coli
0157. The PFGE patterns of these samples did not match that of the outbreak strain.

Glossary of Terms

Field: A “field” is a contiguous stretch of land used for growing crops, usually bordered by a
dirt road or fence. It may be as small as a couple acres or as large as 50 or more acres. A
field is usually separated from an adjacent field by a dirt road.

Grower: In this report, “grower” is used to refer to a business entity that leases or owns a
particular “ranch” and cultivates crops on that land. The grower is responsible for all aspects
of that cultivation, from preparing the land through harvesting. The grower usually contracts
with separate business entities for services such as pesticide application or harvesting.

Harvester: In this report, “harvester” is used to refer to a business entity that is responsible
for cutting spinach in the field and packing it into bins or totes. The harvester is usually a
separate entity from the grower, but not always.
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Lot: In this report, “lot” is used synonymously with “field.” Growers number the different
fields or lots on a ranch, calling them, for example: “Lot 1, Lot 2, Lot 3,” etc. A lot may be
further delineated into sections “A, B, C,” etc. by growers to distinguish areas in which
different types of crops are planted or areas in which the same crop has been planted on

different dates.

Moore Swab: A “Moore Swab” is a piece of sterilized cotton gauze with a string attached.
Moore Swabs are left in flowing water for an extended period of time (usually 4 — 6 days)
prior to collection and analysis. These swabs appear to “capture” E. coli O157:H7.

Ranch: A “ranch” is a delineated region of agricultural land with a specific name, usually
owned by one entity. Investigators observed that a ranch may consist of land used to grow
crops, or it may also include land used for domestic animal grazing or domestic animal
operations. Growers generally lease land from a ranch owner to use for growing crops.
Crops are tracked in growers’ and harvesters’ records by their growing locations, using ranch
name and lot number.

Exhibits

Exhibit 1 NSF: List of Manufactured Products That May Contain Spinach

Exhibit 2 NSF: Organizational Charts; 3/23/06, 3/30/06

Exhibit 3 NSF South: Daily Room Temperature Check records, 8/1/06 - 8/31/06

Exhibit 4 NSF: SOP 106, Raw Material Inspection and Handling, Issued 10/23/06
NSF: Conventional Baby Spinach Raw Product Specifications, Issued

Exhibit 5 10/3/04

Exhibit 6 NSF North: Vacuum Cooling Tube Records, 8/1/06 - 8/31/06

Exhibit 7 NSF South: Pressure Cooling Tube Logs, 8/1/06 - 8/31/06

Exhibit 8 NSF South: Daily Depletion Log, 8/15/2006
NSF: Process Flow: Quality Assurance Reference (QAR) 002, Issued

Exhibit 9 3/30/06

Exhibit 10 NSF: SOP 112, Contaminated Product Procedure, Issued 9/28/06

Exhibit 11 NSF South: Water Systems Diagram

Exhibit 12 NSF South: Site Diagram, Equipment Area Layout

Exhibit 13 NSF: Hazard Analysis, Revised 2/20/06

Exhibit 14 NSF: HACCP Plan, Revised 3/14/06

Exhibit 15 NSF South: Wash Line Monitoring Records, 8/1/06 - 8/31/06

Exhibit 16 NSF South: Foreign Object Investigation Records, 4/29/06 - 9/12/06
NSF South: EB—South Master Sanitation Schedule San Juan Bautista,

Exhibit 17 5/7/06 - 9/10/06

Exhibit 18 NSF South: EB-South Daily Master Sanitation Schedule, 7/30/06 - 9/2/06

Exhibit 19 NSF: SOP 005, ATP Microbiological Testing, Issued 6/21/05

Exhibit 20 NSF South: ATP Testing Results, 7/15/06 - 8/31/06

Exhibit 21 NSF: Tote Washing Logs, 8/1/06 - 8/14/06

Exhibit 22 NSF South: SOP 011, Third Party Microbiological Testing, Issued 5/9/06
NSF South: Third Party Microbiological Testing Sample Rotation Schedule;

Exhibit 23 Printed 10/4/06, 10/5/06
NSF South: Primus Labs Environmental Sample TPC Analysis Results;

Exhibit 24 8/7/06, 8/14/06, 8/21/06, 8/28/06, 9/7/06, 9/11/06
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NSF South: Primus Labs Flume Water Sample TPC Analysis Results;

Exhibit 25 7/27/06, 8/19/06, 9/14/06

NSF South: Primus Labs Environmental Sample Listeria Analysis Results,
Exhibit 26 9/7/06

NSF South: Primus Labs Quarterly Raw and Finished Product Samples TPC
Exhibit 27 Analysis Results, 7/27/06

NSF South: JL Analytical Services Post-outbreak Raw Product and
Exhibit 28 Environmental Sample Analysis Results; 9/17/06, 9/19/06, 9/21/06, 9/25/06

NSF South: POSJ water system (no. 3500917) Monthly Report/ Bracewell

Engineering Well Water Sample Analysis Results, Well #1, July - August,
Exhibit 29 2006
Exhibit 30 NSF South: Process Waste Water Volume, 6/1/06 - 10/1/06
Exhibit 31 NSF South: SJB2 (South Facility) Raw Receipts Log; 8/14/06, 8/15/06
Exhibit 32 NSF South: Traceback of Spinach in Product Code P227A03 to Fields
Exhibit 33 NSF South: Raw Product Receiving Log, 8/1/06 - 8/31/06

NSF South: Raw Product Receiving Log, Mission Ranches/Seco (Wickstrom
Exhibit 34 Ranch), 8/14/06
Exhibit 35 NSF: QAR 126: Earthbound Farm Field Grading Criteria, Revised 9/29/05
Exhibit 36 NSF: Raw Product Disposition Report, 8/1/06 - 8/31/06
Exhibit 37 NSF South: Pack Out Monitoring Form: Safety, 8/1/06 - 8/31/06
Exhibit 38 NSF South: Packout Output Report, 8/1/06 - 8/31/06

NSF South: Product Distribution Records, All Products Manufactured
Exhibit 39 8/15/06

NSF: Harvest Audits, Good Agricultural Practices Summary, 7/10/06 -
Exhibit 40 8/26/06

Pride of San Juan Harvesting Nurse Tank Chlorine Level Log, 8/5/06 -
Exhibit 41 8/21/06
Exhibit 42 Pride of San Juan Yearly Safety Training Outline, 7/20/06
Exhibit 43 Pride of San Juan Yearly Safety Training Sign-in Sheet, 4/2006

Pride of San Juan Weekly Safety Refresher Training Sign-in Sheet, 6/7/06 -
Exhibit 44 8/25/06
Exhibit 45 Seco Packing Harvest Spray Water Chlorine Log, 7/15/06 - 9/4/06
Exhibit 46 Seco Packing Harvester Sanitation Log, 7/15/06 - 9/8/06
Exhibit 47 Seco Packing Safety Training Log, 5/12/06 - 9/18/06
Exhibit 48 Sebastian Harvesting Harvesting Machine Sanitation SOP, 10/2006
Exhibit 49 Sebastian Harvesting Harvesting Machine Sanitation Log, 8/8/06 - 8/20/06
Exhibit 50 Sebastian Harvesting Crew Toilet Maintenance Invoice, Serviced 8/2006

Mission Organics: Paicines Lot 1 Planting Records by Field Section, 7/22/06
Exhibit 51 - 8/14/06

Mission Organics: Paicines Lot 1 Harvest Record All Crops, Harvested
Exhibit 52 8/10/06 - 9/11/06

Mission Organics: Paicines Lot 2 Planting Records by Field Section, 8/15/06
Exhibit 53 - 9/11/06

Mission Organics: Paicines Lot 2 Harvest Record All Crops, Harvested
Exhibit 54 9/9/06 - 9/25/06

Mission Organics: Primus Labs Well Water Sample Analysis Results,
Exhibit 55 Paicines Ranch Well #1 and #2, 7/31/06
Exhibit 56 Mission Organics: Paicines Ranch Map
Exhibit 57 True Organic: Chicken Pellet Invoices and Purchase Related Documents;
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Exhibit 58
Exhibit 59
Exhibit 60
Exhibit 61
Exhibit 62
Exhibit 63
Exhibit 64
Exhibit 65
Exhibit 66
Exhibit 67
Exhibit 68
Exhibit 69
Exhibit 70
Exhibit 71
Exhibit 72
Exhibit 73

Exhibit 74
Exhibit 75

Attachments
Attachment 1

Attachment 2
Attachment 3

Attachment 4
Attachment 5
Attachment 6
Attachment 7
Attachment 8

Attachment 9

7/6/06, 7/7/06

True Organic: Chicken Pellet Production Temperature Logs, 1/3/06 - 1/26/06
True Organic: Manna Pro Corporation Chicken Manure Carbon/Nitrogen
Lab Analysis, 10/12/2006

True Organic: Manna Pro Corporation E. coliand Salmonella Test Results;
4/10/06, 5/23/06, 6/28/06

True Organic: Manna Pro Corporation E. coliand Salmonella Test Results;
8/9/06, 8/28/06

True Organic: SOP Part 5.0 (Lab Analysis) and Part 6.0 (Lot Release and
Recall), Revised 10/1/06

Seco Packing: Baby and Teenage Spinach Harvest Records, Multiple
Ranches Including Wickstrom, 7/17/06 - 9/2/06

Driscoll Strawberry Associates, Inc. for Mission Ranches: Primus Labs Well
Water Sample Analysis Results Brown Ranch; 4/19/06, 9/18/06

Mission Ranches: Wickstrom Ranch Primus GAP Audit, 6/7/06

Mission Ranches: Wickstrom Ranch Map

Pride of San Juan: Spinach Harvest Records, Multiple Ranches Including
Taix, 7/17/06 - 9/1/06

Pride of San Juan: Taix Ranch Primus GAP Audit, 8/1/06

Pride of San Juan: Taix Product Tests by Primus, 9/21/06

Pride of San Juan: Taix Ranch Map

Sebastian Harvesting: Eade Ranch Spinach Harvest Records, 6/1/06 -
9/1/06

Braga Ranch: Monterey County Well Water Sample Analysis Results, Well
Eade #1, 4/24/06

Braga Ranch: Monterey County Well Water Sample Analysis Results; Well
Eade #1, #2, #3, #4, Reservoir; Tested 9/18/06

Braga Ranch: Eade Ranch Primus GAP Audit, 4/19/06

Eade Ranch Map

NSF South Facility Process Flow Diagram

List of Wash Line Log Deviations (Translated)

All Product Codes Obtained Off Packages From Case-Patient Households
(CDC)

Chart: Paicines Receipts

Chart: P227 Quantities of Baby Spinach Used in Shift A and B

Chart: P227 Spinach Depletion Times

Chart: P227 Packing Line Production

Chart: P227 Spinach Depletion Times Compared to P227 Packing Line
Production

Chart: Paicines Lot 1 Sections Layout, Products, Acres

Attachment 10 Environmental Samples From Farms and Watersheds

Attachment 11

CDC Addendum Report

Attachment 12 USDA Wildlife Services Addendum Report
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