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Produce  farms  in  the  
Northeastern  U.S.



Produce  safety

Pathogens	  of	  concern	  	  
•  Escherichia	  coli	  (E.	  coli)	  
•  Salmonella	  enterica	  
•  Listeria	  (L.	  monocytogenes)	  



The	  Food	  Safety	  Moderniza(on	  Act	  
(FSMA)	  
•  The	  Produce	  Safety	  Rule	  (PSR)	  –	  
final	  rule	  issued	  Nov	  27,	  2015	  
•  The	  Foreign	  Supplier	  Verifica(on	  
program	  (FSVP)	  –	  final	  rule	  issued	  
Nov	  27,	  2015	  

U.S.  regulatory  response

Flow	  chart	  by	  the	  Na?onal	  Sustainable	  Agriculture	  Coali?on:	  
hEps://www.agriculture.ny.gov/FS/general/FSMA-‐Rule-‐Flowchart.pdf	  	  



• Agricultural	  water	  –	  e.	  coli	  thresholds,	  tes?ng	  frequency,	  	  
• Biological	  soil	  amendments	  –	  wait	  periods	  between	  applica?on	  of	  raw	  
manure	  and	  harvest,	  verifica?on	  of	  compos?ng	  processes	  
•  Sprouts	  
• Domes?cated	  and	  wild	  animals	  
• Worker	  training,	  health,	  and	  hygiene	  
•  Equipment,	  tools,	  and	  buildings	  

The  Produce  Safety  Rule  (PSR)

An	  FDA	  overview	  of	  the	  PSR	  is	  available	  at	  hEps://www.agriculture.ny.gov/FS/general/FSMA-‐Produce_at_a_Glance.pdf	  	  



Changing	  environmental	  
condi?ons	  

Change	  in	  exposure	  to	  
pathogens	  

Up?ck	  in	  contamina?on	  
of	  produce	  

(moderated	  by	  risk	  
mi?ga?on	  prac?ces)	  

What  does  all  this  have  to  do  with  climate  change?

Summarized	  based	  on	  Chapter	  7	  in	  The	  Impacts	  of	  
Climate	  Change	  on	  Human	  Health	  in	  the	  United	  
States:	  A	  Scien(fic	  Assessment,	  Ziska,	  L.,	  et	  al.,	  2016.	  	  



Environmental  condi)ons  that    
allow  pathogens  to  thrive

Escherichia	  coli	  	  
(E.	  coli)	  

• Warm	  temperatures	  
• High	  nutrient	  availability,	  low	  C	  
to	  N	  ra?on	  of	  fer?lizer	  

• Low	  microbial	  diversity	  
• Moisture	  (soil	  available	  water	  
storage,	  slow	  soil	  drainage,	  
precipita?on)	  

• Outbreaks	  peak	  in	  summer	  

Salmonella	  enterica	  

• Warm	  temperatures	  (incidence	  
increases	  5-‐10%	  for	  each	  one-‐
degree	  of	  ambient	  temperature	  
above	  5	  degrees	  C.)	  

• Moisture	  (soil	  available	  water	  
storage,	  slow	  soil	  drainage,	  
precipita?on)	  

• Outbreaks	  peak	  in	  summer	  

Listeria	  	  
(L.	  monocytogenes)	  

• Survives	  in	  cool	  temperatures,	  
but	  can	  survive	  very	  hot	  
temperatures	  as	  well.	  	  

• Moisture	  (soil	  available	  water	  
storage,	  slow	  soil	  drainage,	  
precipita?on)	  

• Outbreaks	  peak	  in	  winter	  

Akil,	  Ahmad,	  &	  ,	  2014;	  Boxall	  et	  al.,	  2009;	  Franz	  et	  
al.,	  2008;	  Strawn	  et	  al.,	  2013;	  Tirardo	  et	  al.,	  2010;	  
Welshimer,	  1960	  



Figures	  from	  the	  NOAA	  Climate	  Resilience	  Toolkit	  Climate	  Explorer:	  hEps://toolkit.climate.gov/climate-‐explorer2/	  	  



Farmers  want  to  know…
• What	  do	  I	  have	  to	  do	  to	  comply	  with	  FSMA?	  
• What	  risks	  do	  I	  actually	  face	  NOW?	  	  
• What	  can	  I	  do	  that	  will	  lower	  risk	  from	  microbial	  pathogens	  on	  my	  farm?	  
• How	  much	  is	  it	  going	  to	  cost?	  

Community	  accredita?on	  for	  
produce	  safety	  (CAPS)	  



The  evolving  research  program:

1.  Do	  condi?ons	  that	  mi?gate	  NO2	  also	  mi?gate	  E.	  coli	  popula?ons?	  
2.  Are	  there	  regional	  differences	  in	  E.	  coli	  survivorship	  and	  its	  

rela?onship	  to	  environmental	  condi?ons?	  
3.  How	  do	  produce	  farms	  in	  the	  Northeast	  use	  water	  on	  the	  farm?	  

• What	  are	  the	  sources	  of	  that	  water?	  Will	  farms	  con?nue	  to	  have	  the	  access	  
they	  need	  in	  the	  future?	  
•  Is	  the	  water	  contaminated	  and	  to	  what	  degree?	  

	  

	  
	  
	  



Thank  You

Contact	  with	  ques8ons	  of	  follow-‐up:	  	  
	  

Rachel	  E.	  SchaCman,	  PhD	  
Research	  specialist,	  University	  of	  Vermont	  Extension	  Vegetable	  and	  Berry	  
Program	  rschaEm@uvm.edu	  
Post-‐doctoral	  fellow,	  USDA	  Northeast	  Climate	  Hub	  rschaEman@fs.fed.us	  
	  


