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Winat have we learnt




e Use of several direct methods

Soil profile surveys

s

Trench flow chemistry

= House well chemistry

Ephemeral creek chemistry
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Credits: Source: Esri, DigitalGlobe, GeoEye, i-cubed, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community.
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® Contract was for Fields 1, 5a & 12 - timelines

= Phase 1 - Fields 5a & 12 mid-December, 2014

Decision to assess around ponds made early
March, 20

= Fields 1, 5a, 12, and pond area completed late-

= Draft ERI report for contracted fields only was
received mid-August, 2




Timelines continued:
Dr. Halihan, October 2015

ana&ysas for fields & manure apph@d

= Farm manure records
January 31, 2016

= Final ERI report for fields received April 1, 2016

then requested pond ERI data & received it




° A geophysical technique for imaging subsurface
features from electrical resistivity measurements
made at surface

® Graphical results are simply an image of
contrasting resistivity of various materials with
varying resistance/conductance in the subsurface

° Dry sand or clay has greater resistivity than wet
sand/clay because pore water has a higher
conductivity than that of solids & air




* Technique is an indirect secondary tool for
measuring large areas inexpensively but without
direct, ground-truthing measurements, remains

inconclusive
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Gain an deeper understanding of soil/regolith
thickness & depth to bedrock

To determine below-ground permeability contrasts
Contract was transects on 3 application fields

Decision made later to perform transects near
pond to identify bedrock, epikarst, & clay layers;
no ground-truthing borings

Primary method for identifying potential leakage is
via mgmmamn of trench to capture
interflow zone below p

widely used in karst gemngg
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This transect has a 2.5 meter spacing between the electrodes
(1.25 meter resolution).




Southwest Northeast

5

ion (meter
[
P

s

@ 260

v

e
S

2

s
(s
[ &
Lo
=
i
ey
f
[

i
i
|

o

il

AL

Hoidmg Transect This trgnsect has a ZG meter spacing between the electrodes Figure
Ponds MTJ109 (1.0 meter resolution). - A109




Southwest MNortheast

)

e
E
a0
L5
ks

0 25 50 75 50

franid

2588888233888
Resistivity (Ohm-m)
Heldmg | Transect f(l;h;s ;2'::5:«:;;?:’[; j)o meter spacing between the electrodes Figure
Ponds MTJ108 T T A108




Morthwest Southeast

I
]
]
-

E

[
iy
L

50 75 100

{

u

X

r

Holdmg Transect This t‘ransecﬂt has a 2.0 meter spacing between the electrodes Figure
POI’]dS | MTJ110 {1.0 meter resolution). A110




* Trenches, house well, & ephemeral creek
show no elevated levels of any tracer

Chloride is conservative tracer

= EC, N, P, & E. coli show no consistent elevation

12 to 25 Ohm-m,

= Resistivity of clays ranges from
matches ERI values

= Qther national experts report that resistivity of
manure plumes is much less than 1 Ohm-m




® No scientific evidence that the ponds are
leaking manure

® We are increasing our level of monitoring

= |nstalled protective shelters on trenches, fl
measuring equipment, & auto-samplers for water

Q

® |f drilling is conducted
be done & sealed by expert driller

position to ground-truth the signal

= Drill in agreed
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