
Montana Pole Water Treatment Montana Pole Water Treatment 
llPlantPlant





Montana Pole Water Treatment Montana Pole Water Treatment 
llPlantPlant







$T

$T

5

8

6

4

5

$T $T

$T $T $T

$T
$T

$T

$T

$T

3

4

6

7

0 21

910

11

3

0 3

4

2

1



$T

5

8

6

4

5

$T

$T $T

$T $T $T

$T

3

11 3

2

$T

$T
$T

$T $T

4

6

7

0 21

910
1

3

0 3

4 1

6









R A i i i hR A i i i hRecent Activities at the Recent Activities at the 
Montana Pole PlantMontana Pole Planto ta a o e a to ta a o e a t

Plant upgradesPlant upgradesPlant upgradesPlant upgrades
Reduction in well monitoringReduction in well monitoring
Treatability study focused on injection of Treatability study focused on injection of 
oxidizing compounds into PCP hotspots, oxidizing compounds into PCP hotspots, 
primarily under highwayprimarily under highway

(persulphate, CoolOx) (persulphate, CoolOx) (p p , )(p p , )
Groundwater modelingGroundwater modeling



UpgradesUpgradesUpgradesUpgrades

Evaluation repair and updating of wiringEvaluation repair and updating of wiringEvaluation, repair, and updating of wiring Evaluation, repair, and updating of wiring 
diagrams between main control panel in diagrams between main control panel in 
office and remote panels at the trenchesoffice and remote panels at the trenchesoffice and remote panels at the trenches office and remote panels at the trenches 
through logic testing and wire tracingthrough logic testing and wire tracing

Replacement of several flowmeters, level Replacement of several flowmeters, level 
d / it hd / it hsensors, and pressure gauges/switches sensors, and pressure gauges/switches 

with devices that are properly ranged with devices that are properly ranged 
d/ k b tt i ld thd/ k b tt i ld thand/or work better in cold weatherand/or work better in cold weather



UpgradesUpgradesUpgradesUpgrades

Newly built control panels at the trenchesNewly built control panels at the trenchesNewly built control panels at the trenchesNewly built control panels at the trenches

B tt i t fB tt i t fBetter user interfaceBetter user interface



Reduction in PCP SamplingReduction in PCP SamplingReduction in PCP SamplingReduction in PCP Sampling

MAROS MAROS –– Monitoring and Remediation Monitoring and Remediation 
Optimization SystemOptimization SystemOptimization SystemOptimization System

Spatial Plume StatisticsSpatial Plume Statistics
Trend AnalysisTrend Analysis

Estimation of redundant well locations and Estimation of redundant well locations and 
sampling eventssampling events





MannMann--Kendall Trend SummaryKendall Trend SummaryMannMann Kendall Trend SummaryKendall Trend Summary

PCP Trend # of wells in classPCP Trend # of wells in class

I 17

PI 8

S 16

NT 48NT 48

PD 0

D 3



Well Monitoring Network Well Monitoring Network 
152 wells152 wells



Monitoring Network After 34 Wells Removed Monitoring Network After 34 Wells Removed 
118 wells118 wells



difference as a percentage of the reference or true value 
EffectiveDate Mass SigmaXX SigmaYY SourceDistance

2/2/2004 -0 9% -1 4% -1 4% -1 3%2/2/2004 -0.9% -1.4% -1.4% -1.3%
8/2/2004 -35.1% 46.7% 52.1% -1.3%
2/7/2005 -7.7% 12.7% 6.7% -2.3%
8/1/2005 -31.5% 35.2% 47.8% 0.6%
2/6/2006 7.4% 1.5% -3.3% 3.9%
8/14/2006 7.7% 19.6% 5.3% -0.5%
2/5/2007 1.8% -0.6% -1.7% -0.5%
8/27/2007 -16.4% 39.0% 22.3% -0.4%
2/4/2008 9 7% -0 1% -5 8% -2 8%2/4/2008 9.7% 0.1% 5.8% 2.8%
8/18/2008 -18.1% 27.9% 27.0% -5.1%

MomentType COV Conf in Trend
ZeroMoment -18.8% 19.2%
FirstMomentX -8.3% 50.1%
FirstMomentY 10.0% 0.0%

SecondMomentX -14.9% -12.1%
SecondMomentY -16.5% -12.1%
FirstMomentDist 3.3% -12.1%



Treatability of PCP HotspotsTreatability of PCP HotspotsTreatability of PCP HotspotsTreatability of PCP Hotspots



Conventional Fenton ProcessConventional Fenton Process--
O id ti b Li id H d P idO id ti b Li id H d P idOxidation by Liquid Hydrogen PeroxideOxidation by Liquid Hydrogen Peroxide

Chemical oxidation with Fenton reactionsChemical oxidation with Fenton reactionsChemical oxidation with Fenton reactions Chemical oxidation with Fenton reactions 
involves the catalyzed decomposition of Hinvolves the catalyzed decomposition of H22OO22 by by 
FeFe2+2+ to form the hydroxyl radical to form the hydroxyl radical **OH, a strong OH, a strong 
oxidant.oxidant.

FeFe3+ 3+ ++ HH22OO2  2  → → FeFe2+2+ + HO+ HO**
2 2 + H+ H++

HH22OO22 + Fe+ Fe2+2+ → → **OHOH + OH+ OH-- + Fe+ Fe3+3+

Ferric iron is added as ferric sulphateFerric iron is added as ferric sulphate



Modified FentonModified Fenton -- CoolOxCoolOxModified Fenton Modified Fenton CoolOxCoolOx

the CoolOx process generates hydrogen the CoolOx process generates hydrogen 
peroxide from CaOperoxide from CaO22 powderpowder--based solidbased solidperoxide from CaOperoxide from CaO2 2 powderpowder based solid based solid 
peroxygens that are injected into the soil peroxygens that are injected into the soil 
or groundwater as a slurryor groundwater as a slurryor groundwater as a slurry or groundwater as a slurry 
Uses soil mineral sources for FeUses soil mineral sources for Fe3+ 3+ 

Produces a surfactant foam with theProduces a surfactant foam with theProduces a surfactant foam with the Produces a surfactant foam with the 
consistancy of shaving cream consistancy of shaving cream –– gone after gone after 
2 days2 days2 days2 days



Groundwater model resultsGroundwater model resultsGroundwater model resultsGroundwater model results



Questions? Comments?Questions? Comments?Questions?  Comments?Questions?  Comments?


