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7, O‘Mb Patiiogen Issues

@ Of Dotentlal IMPAacts

of the Waterthorne pathogens
from laneEEppliedimantire and

pieselidstenRr@ntario’s drinking

Water reseurces were tragically

realized n 2000 at Walkerton
result = deaths and illnesses

FART TWO

REPORT OF THE

WALKERTON
INQUIRY

A Strategy for Safe
Drlnklng Water
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contamwn OUKCES 0N
Ontarosiecreatonal water
resources was, demonstrated in
2003 at Lake Huren

result = beach postings; loss
of tourism; rural conflict; etc.
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N pro-acuvenopls are available and can be

CEVEIPEENNOr enlancing groundwater and

SUITACERVALEN Protection from pathogen
Impairments In Ontario’s watersheds

Nutrient Management Plans (NMP’s)
Environmental Farm Plans (EFP’s)

Source Water Protection Plans (SWPP’s)
Management Practice Options (MPO’s = BMP’s)
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WirelaiNmpairment Sources

@IN@Rtaro Landscapes

Hman: .
- Saptic

. Seph ' Systems

ComMpPaIgio A nimeals and Wildlife:

REsideniganaiviigrating Populations
Agricultural:

Manure on Barnyards/Feedlots

Manure applied to cropland

Manure In Pastures

Biosolids applied to land
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Provideronpbario residents with means to

demoensiaie approprlate awareness,
accoun ablullty and due diligence for water-

porne pathegen contamination risk mitigation
In thelr activities



Gg‘en Accountability
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PVICLONEANWIE Goss, U. of Guelph) portion for
calculawei oifrisk of bacteria leaching to

greuncwWates s
|

Factors considered included:
Groundwater table depth
Soil moisture status
Season factor (winter, spring, summer and fall)
Manure Type (liquid, slurry, solid)
Management Practice (surface applied, incorporated)




IOWeIESREALeOEN Accountability
© Jifel] prr'(')'ach:

Sisegentinadex for NMP’s
IHOWE signIficant: guantitative scientific

INferMEGRNSIOt availlable for pathogen:
felie A
survival
transport
etc.

term “Index” implies the use of gquantitative
results; It was dropped in favour of a “Checklist”




INCOrporatestese results into pragmatic field
applications

“Pathogen Accountability Checklist” - based
on scientific concepts and known “high risk
scenarios” rather than on a detailed
guantitative microbial database




secotintability Checklist

the Preplem: the “Checklist”

factorsiknomin to contribute to a pathogen

0f0) iNRasweter supply - groundwater or
Surfacewater

focus first on the “highest risk” scenarios
measurable/observable components
keep it simple




contribUtBRS O Weather; including extreme events

potential for pathogen movement from the soll
surface, threugh the profile and eventually to
groundwater (or tile drain interception)

proximity of “short-circuit” pathways for pathogen
transport to groundwater or surface water bodies
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..iL
Pat\@ovement frepgPeint A through Point B to Point C

PoIntA = Livestoa" Point B = Landscape Point C = Humans




cﬁ‘U‘ntablllty Checklist

dist Com Penents

erals (fresh manure)

clj9E fiactors (soll texture and
structuresdepth to permeable bedrock; depth
to groundwater)

climatic factors (soil moisture and
temperature status; 5-day weather forecast)

management factors (tillage practices,;
timing of application, etc.)




PAHEBERMAGCEEINtability Checklist

CI&Mactors: Climatic/\Weather Conditions

WSoil moiswirerend temperature conditions prior to
lanad auen are critical to pathogen survival

and transport:

Extreme weather events with high intensity
rainfall represent higher risk for water-borne
pathogen mobility
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PDISEUISSIoN: Applications to
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Ion forx Critical Review:

DiSCUSiE f PAC’s, for Key Sources

WINENEOUS dISCUSS, the 4 Pac’s
Providercemments
Present points

Strategies for Stakeholder Uptake
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siderations”

fi@tify high risk

scenarios
e think about “beta
testing” in the field

Pl sEnACcOtntability Checklist

Risk Factor

Xif risk
factor exists

Manure Age Considerations:
“fresh”; pathogen loads represent “host animal” loads with
no time for population “die off” in storage

- significant exposure to “fresh” manure where re-
inoculation of the entire storage is highly likely

Weather Considerations:

- Cool temperatures (increases survival likelihood); manure
is incorporated into “cool” soil.
High probability of rainfall forecast; during or shortly after
manure application.

Soil Moisture Considerations:

- Transport enhanced under near-saturated conditions in
sands and under drier, cracked conditions in clay soils

- Liquid loading > 0.5 inch/application.

Soil Texture, Structure and Tillage Considerations:
Soil texture (risk relates to soil moisture status); wet sands
and dry, cracked clay soils
Soil Structure (preferential flow pathways for pathogen
transport); macropores present in abundance
Soil tillage; No-till or minimal tillage practice enhances
macropore development and “by-pass flow” risk

Landscape Considerations:
- Shallow water table < 0.9 m from surface; or
- Shallow bedrock <1.5 m from surface.

Total number of X’s




o Re ' jderations

areas

o dISCUSS/MtIfy high

risk scenarios
e think about “beta
testing” in the field

Risk Factor

X if risk
factor exists

Livestock Access to Surface Water Considerations:

Livestock with direct access to surface water bodies with
stream network outlets; microbial loads can be readily
mobilized to impair water sources.

Stream crossings also give opportunities for microbial
impairments

Manure/Livestock Density Considerations:

Higher densities of livestock produce more manure per unit
of pasture land area; the total microbial load on the pasture
increases as well

Pasture Landscape Considerations:

Slope of pasture land; run-off is generated more quickly on
steep slopes following rain/snowmelt events; microbial
loads from manure dropped on these steeper slopes can be
mobilized in the run-off waters

Shallow water table < 0.9 m from surface; or

Shallow bedrock <1.5 m from surface.

Seasonal/Weather Considerations:

Microbial transport is enhanced under near-saturated
conditions in sands and also under drier, cracked conditions
in clay soils when high intensity rainfall occurs

Cool temperatures and wet conditions (increase microbial
survival likelihood in manure); pasturing livestock near
streams at these times increases microbial impairment risk.
High probability of rainfall is forecast; during or shortly
after livestock are moved across a stream.

Microbes can survive freezing; livestock pastured on
steeper sloping land with snow cover; manure with its
microbial load can move to waterways during melt.

Other Considerations:

Total number of X’s




HUENAGCOtNtability Checklist

Risk Factor X if risk
factor exists

Livestock Water Access Considerations:
- Livestock with direct access to stream network outlets;
V) microbial loads can be readily mobilized to impair water

e Re ' jderations

Manure/Livestock Density Considerations:

a re aS - Higher densities of livestock produce more manure per unit
of yard/feedlot area; the total microbial load on the

M yard/feedlot increases as well

® d t h h . | Yard Landscape Considerations.: )

I S C u SS I fy I - Slope of yard/feedlot; run-off is generated more quickly on
steep slopes following rain events; microbial loads from
manure piled up on steeper slopes can be mobilized in the

r I S k S Ce n a r I O S :\lljg-ﬁjfr:::fatt:%rrsltainment; perimeter berms, etc,

Channels leading from yard to streams; not grassed
Shallow water table < 0.9 m from surface; or

@ t h i n k ab O u t kE b eta Shallow bedrock <1.5 m from surface.

. | Seasonal/Weather Considerations:
e 5y = - - Microbial transport is enhanced under near-saturated
te St I n g I n t h e fl e I d conditions in sands and also under drier, cracked conditions
in clay soils when high intensity rainfall occurs
High probability of rainfall is forecast; during or shortly
after barnyard/feedlot manure clean-out; piling manure
from barnyards on steep slopes near streams at these times
increases microbial impairment risk
Microbes can survive freezing; for livestock yards with
steeper sloping land and significant snow cover, manure
with its microbial load can move to waterways during melt.

Other Considerations:

Total number of X’s




HUENAGCOtNtability Checklist

Risk Factor X if risk
factor exists

Septic System Considerations:
- No knowledge of where the septic system is; its age or

3 £ = 79 maintenance schedule
o R e ) d e ratl O n S Older systems were not designed and built to current
_ standards; higher risk that microbial loads will be
mobilized to impair water sources.

a re aS System does not meet current standards
Observed “wet spots™ and vegetation changes on or near

septic system

® d Mt fy h g h k . | Septic Use and Density Considerations:

I S C u SS I I r I S - Greater septic system use produces more microbial load;
System was not design/built for current level of use
Higher densities of septic systems per unit land area give

S C e n a r i O S correspondingly higher total microbial loads in such

regions

= (41 . | Landscape Considerations:
® t h I n k ab O u t b eta - Proximity of septic system to water sources; wells and
surface water bodies; the closer they are — shorter the travel
paths for microbes

= 79 = 3 i .
testing” in the field e

Seasonal/Weather Considerations:

- Microbial transport is enhanced under near-saturated
conditions in sands and also under drier, cracked conditions
in clay soils when high intensity rainfall occurs
Observed ponding of water on or near septic system during
extreme weather events — high intensity rainfall

Other Considerations:

Total number of X’s
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