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USFDA GAPs GuidanceUSFDA GAPs Guidance
““MandatesMandates””

Water must beWater must be…………
Adequate for the intended purposeAdequate for the intended purpose

Produce irrigated with inadequate Produce irrigated with inadequate 
waterwater

Shall be considered adulteratedShall be considered adulterated
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Credit: Les Lanyon, Penn State Univ. 

Identify the Hazards Associated with YOUR Water SourceIdentify the Hazards Associated with YOUR Water Source



Survival of Fecal Pathogens Survival of Fecal Pathogens 
in Waterin Water

PathogenPathogen

GiardiaGiardia

CryptosporidiumCryptosporidium

SalmonellaSalmonella

CampylobacterCampylobacter

YersiniaYersinia

E. coli O157:H7E. coli O157:H7

FrozenFrozen

< 1day< 1day

> 1 year> 1 year

> 6 mo> 6 mo

22--8 weeks8 weeks

> 1 year> 1 year

> 6 mo> 6 mo

Cold (5C)Cold (5C)

2 mo2 mo

> 1 year> 1 year

> 9 mo> 9 mo

< 2 wk< 2 wk

> 1 year> 1 year

> 9 mo> 9 mo

Warm (30C)Warm (30C)

< 3 wk< 3 wk

< 3 mo< 3 mo

> 6 mo> 6 mo

< 1 wk< 1 wk

< 2 wk< 2 wk

< 3 mo< 3 mo



Shallow or Poorly Constructed Wells are Shallow or Poorly Constructed Wells are 
Susceptible to Surface RunSusceptible to Surface Run--off Effectsoff Effects





Recommended Water Source Setbacks Recommended Water Source Setbacks 
from Potential Contamination Pointfrom Potential Contamination Point--Source Source 

WellheadWellhead
300+ ft 300+ ft BestBest
200200--300300 GoodGood
5050--200 200 FairFair
< 50 ft < 50 ft PoorPoor

Surface WaterSurface Water
400+ ft 400+ ft BestBest
300300--400400 GoodGood
100100--300 300 FairFair
< 100 ft < 100 ft PoorPoor

adapted from various EPA guidance



Septic system drain fieldSeptic system drain field

WellheadWellhead

100 feet separation distance100 feet separation distance

Wells should be located at least 100 feet Wells should be located at least 100 feet 

from the septic drain field.from the septic drain field.



Recommended Shock Treatment Recommended Shock Treatment 
Dose CalculationsDose Calculations



Concerns for Microbial Quality of Concerns for Microbial Quality of 
PrePre--harvest Waterharvest Water

PesticidesPesticides
NutrientsNutrients
Thinning aidesThinning aides
Harvest aideHarvest aide
Growth regulatorsGrowth regulators
Frost controlFrost control
AntiAnti--transpirantstranspirants
Dust abatementDust abatement
Microenvironment managementMicroenvironment management

Foliar Applications and Contact Foliar Applications and Contact 



Foliar Sprays from an Uncharacterized Water Source Foliar Sprays from an Uncharacterized Water Source 
May put YOU at Risk.May put YOU at Risk.



Among Other Issues, MacroAmong Other Issues, Macro--Algae are Known to Algae are Known to 
Harbor Harbor E.coliE.coli Indicators and PathogensIndicators and Pathogens



DiesDies
DithaneDithane M45M45
ManebManeb
MancozebMancozeb
KocideKocide
RidomilRidomil 240EC240EC

GrowsGrows
Ambush 500ECAmbush 500EC
Bravo 500Bravo 500
LorsbanLorsban 4E4E
ScholarScholar

Salmonella Salmonella and and E.coliE.coli O157:H7 Can Survive and Even Grow O157:H7 Can Survive and Even Grow 
In Some Foliar Materials from a Contaminated Water SourceIn Some Foliar Materials from a Contaminated Water Source

FromFrom
Guan et al. 2001. J. Sci. Food Agri. 81Guan et al. 2001. J. Sci. Food Agri. 81--503503--512512
Guan et al.  2005.Guan et al.  2005.. . J Food Prot.J Food Prot. 68:29668:296--304.304.
ANDAND Suslow, Zuniga and Fernandez,; unpublished data 2001.Suslow, Zuniga and Fernandez,; unpublished data 2001.

SurvivesSurvives
manymany



Water for Foliar Sprays Should Come Water for Foliar Sprays Should Come 
from a Potable Sourcefrom a Potable Source



USFDA GAPs GuidanceUSFDA GAPs Guidance
““MandatesMandates””

Water must beWater must be…………
Adequate for the intended purposeAdequate for the intended purpose

Produce irrigated with inadequate Produce irrigated with inadequate 
waterwater

Shall be considered adulteratedShall be considered adulterated



Currently in Revision to Incorporate More Specific Currently in Revision to Incorporate More Specific ““MetricsMetrics””





Specific and Uniform Action Path Specific and Uniform Action Path 
is Being Debatedis Being Debated



mean log cfu/25gmean log cfu/25g 0.920.92 1.881.88 0.980.98 1.891.89 2.252.25 2.122.12

median log cfu/25gmedian log cfu/25g 0.920.92 0.910.91 0.910.91 1.891.89 2.232.23 1.841.84

max log cfu/25gmax log cfu/25g 0.930.93 2.582.58 1.091.09 2.132.13 2.622.62 2.482.48

FFurrowurrow SSprinklerprinkler DDriprip FFurrowurrow SSprinklerprinkler DDriprip

E. coliE. coli TTC TTC 

Summary Lettuce Field Survey 2004-2005
14 fields x 40 plants at commercial harvest

One field, 
one plant



Indicator Bacteria Populations on 
Lettuce Plants at Harvest
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Flooding May Impact Soil, Water Sources, Flooding May Impact Soil, Water Sources, 
and nonand non--Flooded Root ZonesFlooded Root Zones

adapted from EPA Risk Management 2004

Drainage Drainage 
TileTile

Clay layer

Interflow Interflow –– Subsurface flowSubsurface flow

Water tableGroundwater pathway

Surface RunoffSurface Runoff InfiltrationInfiltration

PercolationPercolation

ParasitesParasites
BacteriaBacteria
VirusesViruses

Heavy MetalsHeavy Metals
ToxinsToxins
VirusesViruses

capillarycapillary
movementmovement



Indicator Bacteria Populations on 
Red Leaf Plants (SVR 49) over Time
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Survival of Indicators on Lettuce over Time

LOD is 0.91 log CFU/25 g of lettuce

LOD is 0.91 log CFU/25 g of lettuce

Two days post-irrigation
Overhead-deep well

Indicator Bacteria Populations on 
Flooded Head Lettuce (SVR 48) over Time
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200 whole plant samples 
500 seedlings

E. coli O157 was not detected in any of the plant samples
Pathogenic E. coli not detected by real-time PCR
Inoculated controls always detected (10 CFU/sample)

Results

Objective 1: Presence of E. coli O157:H7 in Lettuce

Pooled Seedlings from re-planted field ≅ 13g



Potential Control Actions:Potential Control Actions:
Preharvest Water ChlorinationPreharvest Water Chlorination

Not a Legal or Smart Set-up



HyperchlorinationHyperchlorination of Surface Water of Surface Water 
May Increase Formation of May Increase Formation of 

Undesirable Disinfection ByUndesirable Disinfection By--ProductsProducts

TrihalomethanesTrihalomethanes
chloroform, chloroform, bromodichloromethanebromodichloromethane
Known or suspected cancer inducersKnown or suspected cancer inducers

Ozone   <   Chlorine Dioxide   <    ChlorineOzone   <   Chlorine Dioxide   <    Chlorine
S. Richardson, EPAS. Richardson, EPA



Calcium hypochlorite is delivered Calcium hypochlorite is delivered 
by Controlled Erosionby Controlled Erosion



Copper Ionization TreatmentCopper Ionization Treatment

Low voltage electrodes release ions in water streamLow voltage electrodes release ions in water stream
Cu ~ 300 ppb ; sometimes Ag ~ 40 ppbCu ~ 300 ppb ; sometimes Ag ~ 40 ppb
Research supports efficacyResearch supports efficacy

Cooling towersCooling towers
Ponds and poolsPonds and pools
Well water holding tanks Well water holding tanks 

Very stable in Very stable in ‘‘cleanclean’’ water systemswater systems
Very slow actingVery slow acting
Performance requires low (0.4Performance requires low (0.4--0.8 0.8 ppmppm) chlorination) chlorination
Kill during direct use from well or surface water unlikelyKill during direct use from well or surface water unlikely



Water is the # 1 Big Ticket Item Water is the # 1 Big Ticket Item 
on the FDA Priority Watch Liston the FDA Priority Watch List

Water Water 
WasteWaste
WildlifeWildlife
WorkersWorkers


