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1.0� INTRODUCTION�
On�May�8,�2013,�New�York�State�Department�of�Environmental�Conservation�(NYSDEC)�issued�a�
callout� (Callout�No.� 121757)� to�Aztech�Technologies,� Inc.� (Aztech)� for� conducting�a� variety�of�
investigatory�tasks�at�the�Owego�Heat�Treat�site�(the�site),�an�inactive�hazardous�waste�disposal�
site� located�at�1646�Marshland�Road� in�Appalachin,�Town�of�Owego,�Tioga�County,�New�York�
(Figure� 1).� � The� main� focus� of� Aztech’s� work� assignment� was� to� supplement� historic�
investigations�previously�conducted�at�the�site.���
�
Aztech�completed�their� initial�phase�of� investigations�at� the�site� in� the�spring�and�summer�of�
2013� and� provided� their� findings� to� NYSDEC� in� a� November� 20,� 2013� Site� Characterization�
Report.��In�that�report,�Aztech�recommended�additional�investigations�in�order�to�supplement�
the� information� available� for� the� site.� � Completing� these� supplemental� investigations� would�
help�NYSDEC� to� further� clarify� the� existing� environmental� conditions� at� the� site� and� conduct�
remedial�system�optimization.��The�results�of�these�supplemental�investigations�are�presented�
herein.���
�
1.2� Site�Background�and�Investigation/Remedial�History�
The� site� occupies� approximately� 37�acres� on� Marshland� Road� that� is� bounded� by� the�
Susquehanna�River�to�the�north;�New�York�State�Route�17�to�the�south,�a�golf�course�to�the�east�
and�residential/agricultural�property�to�the�west.��As�shown�in�Figure�2,�the�site�is�bisected�by�
Marshland�Road.� �The�northern�portion�of� the�site� is�primarily�vacant� land,�with�a� residential�
structure� in� the�area�adjacent� to�Marshland�Road.� � The� southern�portion�of� the� site� includes�
two� (2)�buildings�and� two� (2)� sheds�associated�with� the� former�heat� treating�operation.� �The�
buildings�and�sheds�associated�with�the�former�heat�treating�operation�are�generally�located�in�
the�area�adjacent�to�Marshland�Road.��Farther�to�the�south,�the�property�is�undeveloped�and�a�
pond,� approximately� 2.0� acres� in� size,� is� present.� � The� supplemental� investigations� reported�
herein�were�conducted�on�the�southern�portion�of�the�site� in�the�area�adjacent�to�Marshland�
Road.�
�
Owego� Heat� Treat� conducted� several� phases� of� investigation� and� remediation� at� the� site�
beginning�in�1988.��These�include�subsurface�investigations,�groundwater�sampling�events,�soil�
vapor�studies�and�operation�of�a�groundwater�extraction�and�treatment�system.��The�findings�
of�these�investigations�identified�a�30�to�40�foot�thick�sequence�of�alluvial�deposits�composed�
of�silt,�sand�and�gravel�underlying�the�site.��Historically,�the�water�table�within�this�material�is�
anywhere�between�8.0�and�15�feet�below�grade�and�groundwater�flow�is�to�the�north�toward�
the�Susquehanna�River.� � The�upper� saturated�unit� is�underlain�by� lower�permeability� silt� and�
clay�which�serves�as�a�confining�layer�for�underlying�saturated�sand,�gravel,�and�bedrock.���
�
NYSDEC�and�Owego�Heat�Treat�entered�into�an�Order�and�Administrative�Settlement�(Index�#�
R7�0803�13�01)� in� February,� 2013.� � Pursuant� to� the� order,� NYSDEC� will� continue� to� take�
response� actions� at� the� Site� to� remedy� the� release� of� hazardous� substances� into� the�
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environment.��NYSDEC�retained�Aztech�(under�Callout�No.�121757)�to�conduct�an�initial�phase�
of� investigation� that� included� inventory�and�assessment�of� the�existing� site�monitoring�wells;�
verification� of� top� of� well� casing� elevations;� groundwater� sampling� and,� conducting� a�
membrane�interface�probe�(MIP)�study�(with�groundwater�sampling�from�selected�MIP�borings)�
within�and�around�the�suspected�source�area.���
�
The� primary� findings� of� the� initial� investigations� identified� a� suspected� source� area� of� soil�
impacted�with�tetrachloroethene�(PCE),�and�the�degradation�by�products�trichloroethene�(TCE),�
dichloroethene� (DCE)� and� vinyl� chloride� (VC),� beneath� former� building� B�2.� � Groundwater�
moving� through� that� source� area� becomes� impacted� with� dissolved� concentrations� of� site�
related� volatile� organic� compounds� (VOCs).� � Natural� attenuation� degrades� the� PCE� into� TCE,�
DCE�and�VC�as�groundwater�movement�continues�generally�toward�the�north,�away�from�the�
source� area.� � Evidence� for� natural� attenuation� is� supported� by� the� decreasing� relative�
percentage�of�PCE�to�total�VOCs�in�the�groundwater�with�distance�hydraulically�downgradient�
from�the�source�area.�
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2.0� SUPPLEMENTAL�SCOPE�OF�WORK�
The� findings� of� the� initial� investigations� identified� certain� data� gaps� that� would� need� to� be�
addressed�in�order�to�evaluate�remedial�options�for�the�site.��This�included:�

� Correlating�the�findings�of�the�MIP�investigation�with�respect�to�soil�type�and�quality;�
� Evaluating� groundwater� quality� within� the� suspected� source� area;� evaluating� soil�

permeability�via�hydraulic�conductivity�testing�of�two�(2)�existing�wells,�and;��
� Evaluating�the�infiltration�capacity�of�soil�within�the�suspected�source�area.�
�

These�data�gaps�were�addressed�by�conducting�a�drilling�program�at�selected�locations�within�
and� around� the� suspected� source� area;� soil� sampling;� installation� of� temporary�
monitoring/application� wells;� groundwater� sampling;� infiltration� testing,� and;� hydraulic�
conductivity� testing.� � Aztech� completed� the� supplemental� scope� of� work� in� February� and�
March,�2014.�
�

2.1� Drilling�Program�
The�MIP�investigation�identified�a�central�core�of�VOC�impacted�soil�surrounded�by�a�“halo”�of�
less�VOC�impacted�soil.��Based�on�the�fact�that�soil�samples�were�not�obtained�during�the�initial�
investigation� to� quantify� the� concentrations� of�VOCs�within� this� source� area� soil,� several� soil�
borings�were�advanced�at� the�eight� (8)� locations�shown�on�Figure�3.� �The�purpose�of� the�soil�
borings�was� to� characterize� the� composition� of� soil� within� and� around� the� source� area�with�
respect� to� soil� type� and� grain� size,� as� well� as� to� screen� the� soil� headspace� for� total� VOC�
concentration� via� a� photoionization� detector.� �One� soil� sample�was� also� collected� from�each�
borehole,� in� the� depth� interval� demonstrating� the� highest� total� VOC� concentration�based� on�
headspace� screening.� � Analytical� results� of� these� soil� samples� would� help� to� identify� the�
horizontal� and� vertical� limits� of� soil� quality� with� respect� to� the� soil� cleanup� objectives� in�
accordance�with�NYSDEC�policy.�����
�

Soil� boring� locations� were� selected� based� on� spatial� distribution� and� their� proximity� to� the�
suspected�source�area�identified�during�the�MIP�study.��The�scope�of�the�drilling�program�was�
to� install� soil� borings� at� seven� (7)� locations� with� two� (2)� optional� locations� that� would� be�
included�based�on�observations�made�during�advancement�of�the�initial�seven�(7)�soil�borings.��
Soil�borings�were�advanced�at�a�total�of�eight�(8)�locations.�
�

The�drilling�program�commenced�on�February�3,� 2013�with� the� collection�of� continuous�depth�
discrete�soil�samples�via�the�direct�push�method.��The�anticipated�depth�for�the�soil�borings�was�
estimated� to� be� in� the� 30�to�35� foot� depth� range.� � This� is� because� a� resistant� layer� (originally�
thought�to�be�the�top�of�a�glacial�till)�was�encountered�at�this�approximate�depth�throughout�the�
site�during�the�MIP�investigation�and,�from�previous�investigation�borings�conducted�on�the�north�
side�of�Marshland�Road.� �However,� the� first� soil�boring� installed� (SB�1)�was�advanced� to�a� total�
depth�of�45�feet�below�grade.��This�borehole�penetrated�various�mixtures�of�silt�and�fine�grained�
sand,�with�occasional�thin�layers�of�fine�grained�gravel.��The�borehole�was�terminated�in�a�dense�
mixture�of�fine�grained�sand�and�silt;�glacial�till�was�not�encountered.��Each�of�the�other�seven�(7)�
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boreholes�was�advanced�to�a�depth�of�35�feet�below�grade�based�on�observations�made�at�each�
location.�
�

2.1.1� Headspace�Screening�
Continuous,�depth�discrete�soil�cores�were�retrieved�from�each�drilled�location.��Each�soil�core�was�
evaluated� for� composition,� grain� size,� moisture� content� and� visual/olfactory� evidence� of� VOC�
impact.� � Headspace� screening� was� conducted� by� placing� a� portion� of� each� soil� core� into� a� re�
sealable� plastic� bag� and� allowing� it� to� equilibrate� with� atmospheric� conditions.� � After� allowing�
sufficient� time� for� equilibration,� the� headspace� inside� of� each� bag� was� screened� with� a� 10.6�
electron�volt� (eV)� photoionization� detector� (PID)� that� was� calibrated� to� a� 100� part� per� million�
(ppm)� isobutylene� calibrant� gas.� Headspace� screening,� in� general,� indicated� “background”� total�
VOC� concentrations� that� were� less� than� 1.0� ppm.� � Total� VOC� concentrations� generally� ranged�
between�10�ppm�and�70�ppm�within� impacted� intervals.� �One� interval� (SB�9;�8’�10’)� indicated�a�
total�VOC�concentration�of�1,630�ppm�via�headspace�screening.��It�is�interesting�to�note�that�none�
of� the� intervals�where� headspace� screening� indicated� total� VOC� concentrations� in� excess� of� 10�
ppm�(including�the�1,630�ppm�recorded�in�SB�9)�were�associated�with�visual�or�olfactory�evidence�
of� impact.� � Headspace� screening� results� are� included� in� the� soil� boring/well� construction� logs�
presented�in�Appendix�A.�
�

After� completing� the� soil� evaluation/headspace� screening,� one� soil� sample� was� collected� from�
each� borehole� and� submitted� to� Test� America’s� analytical� laboratory� located� in� Buffalo,� New�
York� (NELAC� –� NY455)� for� analysis� of� the� full� target� compound� list� of� VOCs� via�method� 8260.��
Samples� were� collected� from� the� interval� exhibiting� the� highest� total� VOC� concentration�
determined� via� headspace� screening.� � Soil� samples� were� transferred� into� laboratory�supplied�
glassware,�placed�on�ice�and�submitted�to�the�lab�under�chain�of�custody�protocols.�
�

2.1.2� Monitoring/Application�Well�Installation�
After� completing� the� eight� (8)� soil� borings,� each� location� was� evaluated� for� installation� of�
temporary� 1.0�inch� inside� diameter� (ID)� monitoring/application� wells.� � Nested� (“shallow”� and�
“deep”)�wells�were�installed�in�proximity�to�borings�SB�4�(SB�4S�and�SB�4D)�and�SB�9�(SB�9S�and�
SB�9D),�and�single�completions�were�installed�in�the�area�between�SB�1�and�SB�2�(SB�1�(TW))�and�
in�proximity�to�SB�7�(SB�7�(TW)).� �The�“deep”�well�completions�specified�for� locations�SB�1�(TW)�
and�SB�4D�were�selected� in�order�to�target�a�zone�of�suspected�high�permeability�based�on�the�
presence�of�a�sand�and�gravel�component�noted�at�depth�in�the�soil�borings�installed�in�proximity�
to�those�locations.��This�was�to�evaluate�whether�the�sand�and�gravel�were�acting�as�a�preferential�
flow�pathway�to�carry�impacted�groundwater�from�the�suspected�source�area.��Each�of�the�other�
wells� installed�during� the�drilling� program�was� completed�within�material� described�as� silt�with�
“little”�to�“some”�(i.e.�10�to�35�percent)�clay.���
�

Each�well� (except�well� SB�4D)�was� advanced� using� a� sacrificial� steel� end�point� driven� by� flush�
threaded�steel�casing�to�a�pre�determined�depth.��Well�SB�4D�was�installed�via�2�¼�inch�ID�hollow�
stem� augers� (equipped� with� a� wooden� end� plug)� advanced� to� a� pre�determined� depth.� � Well�
depths�were� determined� via� prior� evaluation� of� the� stratigraphy� encountered� at� each� location.��
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Wells�were�constructed�to�target�an�anticipated�high�permeability�mix�of�silt,�sand�and�gravel�or,�
target�a�mixture�of�silt�and�fine�grained�sand�of�anticipated� low�to�moderate�permeability.� �The�
mixture� of� silt� and� fine�grained� sand� of� anticipated� low� to� moderate� permeability� is� the�
predominant�soil�present�within�the�suspected�source�area.�
�
Once�the�sacrificial�steel�end�point�and�casing�were�advanced�to�the�appropriate�depth,�the�casing�
was�separated�from�the�end�point�and�a�5.0�foot�length�of�1.0�inch�ID�PVC�screen�(no.�20�slot)�and�
riser�pipe�was�installed.��The�annular�space�around�the�well�screen�was�backfilled�with�graded�(no.�
1)�well� sand� to� extend� above� the� screened� interval� as� the� casing�was� incrementally�withdrawn�
from�the�borehole.��The�graded�well�sand�was�subsequently�sealed�with�bentonite�that�generally�
extends� to�within�18�inches�of�grade.� �The�remainder�of� the�borehole�was� topped�off�with�well�
sand� to�grade.� � Each�well�was� finished� approximately�3.0� feet�above�grade�with�an�expandable�
plug�and�later�developed�by�over�pumping�to�remove�particulates.���Well�SB�4D�was�installed�in�a�
similar�fashion�with�the�exception�that�hollow�stem�augers�were�used�to�advance�the�borehole�to�
the�appropriate�depth.��The�specifications�for�the�newly�installed�monitoring/application�wells�are�
included� in� Table� 1;� stratigraphic� and� construction� details� are� included� in� the� attached� soil�
boring/well�construction�logs�(Appendix�A).���
�

Table�1�
Temporary�Monitoring/Application�Well�Specifications�

Well�ID� Soil�Type� Total�Depth� Screen�Interval� Sand�Pack�
Interval� Bentonite�Seal�

SB�1�(TW)� SILT/SAND/GRAVEL� 30’� 25’�–�30’� 24’�–�30’� 1.5’�–�24’�

SB�4S� SILT,�little/some�clay� 21’� 16’�–�21’� 14’�–�21’� 0.5’�–�14’�

SB�4D� SILT/SAND/GRAVEL� 30’� 25’�–�30’� 24’�–�30’� 9.0’�–�24’�

SB�7�(TW)� SILT,�little�sand�&�clay� 17’� 12’�–�17’� 11’�–�17’� 1.0’�–�11’�

SB�9S� SILT,�little�sand�&�clay� 11’� 6.0’�–�11’� 5.0’�–�11’� 1.5’�–�5.0’�

SB�9D� SILT,�trace/some�clay� 20’� 15’�–�20’� 14’�–�20’� 1.5’�–�14’�
NOTES:�
All�depth�intervals�given�in�feet�below�grade.�

�
Soil� cuttings� generated� during� the� drilling� program� (and�water� generated� during� subsequent�
well�development/purging�activities)�were�stored�on�site� in�55�gallon�drums�pending�disposal�
by�Op�Tech�Environmental�Services,�Inc.�under�contract�with�NYSDEC.��
�
2.2� Soil�Analytical�Results�
As� indicated� previously,� one� soil� sample� was� collected� from� each� borehole� in� the� interval�
exhibiting�the�highest�total�VOC�concentration�based�on�headspace�screening.�The�predominant�
compounds�identified�in�the�soil�samples�are�PCE,�TCE,�VC�and,�the�cis�1,2�and�trans�1,2�isomers�
of�DCE.���
�
The�soil�analytical�results,�which�are�summarized�on�Table�2,�indicate�that�the�sample�from�SB�5�
(13’�–�14’)�was�the�only�sample�that�did�not�contain�VOCs�at�concentrations�in�excess�of�any�of�
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the�Soil�Cleanup�Objectives� (SCOs)�as�defined�by�NYSDEC� in�6�NYCRR�Part�375�6.8.� �The�most�
impacted� sample� (SB�4;� 18’�20’)� contained� PCE� at� a� concentration� of� 140� milligrams� per�
kilogram� (mg/kg).� � This� concentration� is� in� excess� of� the� � 1.3�mg/kg� Unrestricted� � SCO� but,�
below�the�150�mg/kg�Commercial�SCO.��Five�(5)�of�the�six�(6)�other�samples�(SB�1:�29’�30’;�SB�2:�
29’�30’,�SB�3:�20’;�SB�7:�14’�15’�&�SB�9:�8’�10’)�were�also�in�excess�of�the�Unrestricted��SCO�for�
PCE.��Additional�compounds�were�also�present�in�these�samples�at�concentrations�in�excess�of�
the�Unrestricted�SCOs.��Laboratory�analytical�reports�are�included�in�Appendix�B.���
�

Table�2�
Summary�of�Soil�Analytical�Results�

February,�2014�

Compound� PCE� TCE�
DCE��������

(Total)�
VC� Other� Total�

SCO�

U� �1.3� �0.47� �0.19� �0.020� NA� NA�
R� �5.5� �10� �50� �0.21� NA� NA�
RR� �19� �21� �100� �0.90� NA� NA�
Com� �150� �200� �500� �13� NA� NA�
Ind� �300� �400� �1,000� �27� NA� NA�

� � � � � � �
SB�1�(29’�–�30’)� �46� �6.7� �0.98� �0.003� �0.01� �53.7�
SB�2�(29’�–�30’)� �9.5� �1.3� �0.17� �0.002� �0.02� �11�

SB�3�(20’)� �23� �0.11� �0.08� � �0.01� �23.2�
SB�4�(18’�–�20’)� �140� �3.5� �0.13� � �0.02� �143.6�
SB�5�(13’�–�14’)� �0.002� � � � �0.01� �0.01�
SB�7�(14’�–�15’)� �11� �0.10� �3.41� �0.005� �0.02� �14.5�
SB�8�(19’�–�20’)� �0.02� �1.9� �2.5� � �0.03� �4.5�
SB�9�(8’�–�10’)� �56� �0.03� �0.04� � � �56.1�

Notes:�
SCO�=�Soil�Cleanup�Objective�as�defined�by�6�NYCRR�Part�375�6.8�

U�=�Unrestricted�Use�
R�=�Residential�Use�
RR�=�Restricted�Residential�Use�
Com�=�Commercial�Use�
Ind�=�Industrial�Use�

�
Concentrations�given�in�milligrams�per�kilogram�(mg/kg)�
Analysis�for�the�Full�list�of�VOCs�via�EPA�Method�8260�
DCE�=�Combined�total�of�the�cis�1,2�&�trans�1,2�isomers�
NA�=�Not�Applicable�
Blank�space�indicates�that�compound�was�not�detected�

�

�
The�distribution�of�VOC� concentrations� in� soil,� shown�on�Figure�4,� indicates� an� area�of�VOC�
impacted�soil�centered�about�boring�SB�4.��This�area�extends�radially�in�all�directions�from�SB�4.��
It� is� important� to� note� that� the� information� presented� on� Figure� 4� is� a� two�dimensional�
representation�of�samples�collected�from�a�variety�of�depths,�ranging�from�8.0�to�10�feet�below�
grade�at�one�location�(SB�9)�to�29�to�30�feet�below�grade�at�two�locations�(SB�1�and�SB�2).���
�
2.3� Groundwater�Sampling�and�Analytical�Results�
Groundwater� samples� were� collected� from� each� temporary� monitoring/application� well� (and�
existing�monitoring�well�MW�2)�on�March�10,�2014.��This�date�is�approximately�one�month�after�
completing� well� installation� and� development.� � Groundwater� sampling� commenced� by� first�
removing�the�expandable�plugs�from�each�of�the�wells�and�allowing�water�levels�within�the�wells�
to�equilibrate�with�atmospheric�conditions.��Depth�to�water�measurements�(approximately�14�feet�
below�grade)�were�subsequently�obtained�and�the�volume�of�water�stored�in�the�well�casing�was�
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determined.� � Three� (3)�well� volumes�were�evacuated�using�dedicated,�disposable�bailers;�purge�
water� was� stored� on�site� in� a� 55�gallon� drum� pending� disposal.� � The� wells� were� allowed� to�
recharge� prior� to� sample� collection.� � Groundwater� samples� were� transferred� into� laboratory�
supplied� sampling� containers,� placed� on� ice,� and� delivered� to� Test� America� where� they� were�
analyzed�for�the�full� list�of�VOCs�via�analytical�method�8260.� �After�completing�the�groundwater�
sampling,�water� quality� field� parameters� (including� temperature,� specific� conductance� (SC),� pH,�
dissolved� oxygen� (DO)� and,� oxidation�reduction� potential� (ORP� or� eH))� � were� collected� from�
selected�wells.�
�
The� analytical� results� for� the� seven� (7)� groundwater� samples� collected� on�March� 10,� 2014� are�
summarized�below�on�Table�3.��As�indicated,�PCE�was�identified�in�each�sample�at�concentrations�
that�exceed�the�5.0�microgram�per�liter�(ug/l)�standard�for�Class�GA�groundwater�(as�defined�by�
the� June,� 1998� reissuance� of� the� NYSDEC� Technical� and� Operational� Guidance� Series� (TOGS)�
Memorandum�1.1.1).� � In� fact,�each�of� the�groundwater� samples�collected�during� the�March�10,�
2014� sampling� event� also� contained� concentrations� of� TCE,� DCE� and/or� VC� in� excess� of� their�
respective�groundwater�standard.���
�

Table�3�
Summary�of�Groundwater�Analytical�Results�

March�10,�2014�
Compound� PCE� TCE� DCE� VC� Other� Total�
GW�STND� 5.0� 5.0� 5.0� 2.0� NA� NA�

� � � � � � �
MW�2� 6,500� 3,900� 937� 41� 137� 11,515�

SB�1�(TW)� 150,000� 5,000� 1,332� 73� 93� 156,498�
SB�4S� 100,000� 2,500� 12� 20� 27� 102,559�
SB�4D� 110,000� 6,000� 3,225� 210� 46� 119,481�
SB�7� 3,500� 570� 3,928� 35� 43� 8,041�
SB�9S� 46,000� 45� 44� <�1.0� 32� 46,121�
SB�9D� 16,000� 150� 123� 17� 65� 16,355�

Notes:�
Concentrations�in�micrograms�per�liter�(ug/l)�
Groundwater�Standard�from�NYSDEC�Technical�and�Operational�Guidance�Series�(TOGS)�1.1.1�

�
Concentrations�in�Bold�exceed�Groundwater�Standard�
Samples�collected�March�10,�2014.�

�
It�is�also�interesting�to�note�that�the�historic�groundwater�analytical�results�for�well�MW�2�(Table�
4),�which�typically�contains�the�highest�dissolved�total�VOC�concentrations�in�groundwater�on�the�
site,� indicate�that�the�March�10,�2014�total�VOC�concentrations�for�well�MW�2�(11,515�ug/l)�are�
just�below�the�historic�high�total�VOC�concentration�for�this�well�(11,600�ug/l).��Well�MW�2,�which�
screens� an� interval� from� 15�feet� to� 30�feet� below� grade,� is� located� approximately� 50� feet�
hydraulically� downgradient� from� the� suspected� source� area.� � By� comparison,� the� total� VOC�
concentrations�identified�in�wells�SB�1�(TW),�SB�4S�and,�SB�4D�are�an�order�of�magnitude�higher�
than� those� identified� in� well�MW�2.� �Wells� SB�4S� and� SB�4D� are� located� within� the� suspected�
source�area;�well�SB�1�(TW)�is�located�between�well�MW�2�and�the�suspected�source�area.��These�
data,�in�combination�with�the�soil�analytical�results�presented�herein,�verify�that�the�source�for�the�
VOCs�identified�in�groundwater�is�located�within�the�area�in�proximity�to�boring�SB�4.�
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Table�4�
Summary�of�Historic�Groundwater�Analytical�Results�

Well�MW�2�
Compound� PCE� TCE� DCE� VC� Other� Total�
GW�STND� 5.0� 5.0� 5.0� 2.0� NA� NA�

� � � � � � �
12/14/06� �� �� �� �� � 2,365�
3/15/07� �� �� �� �� � 31�
6/22/07� �� �� �� �� � 63�
9/17/07� �� �� �� �� � 825�
12/31/07� �� �� �� �� � 223�
3/24/08� �� �� �� �� � 31�
9/29/28� �� �� �� �� � 41�
3/6/09� 4.6� 16� 70� <�1.0� 0.4� 91�
3/23/11� 5,100� 1,300� <�500� <�500� ND� 6,400�
6/25/12� 3,600� 1,100� <�500� <�500� ND� 4,700�
9/17/12� 7,700� 2,700� 1,200� <�200� ND� 11,600�
06/05/13� 200� 260� 240� 4.0� 5.0� 709�
3/10/14� 6,500� 3,900� 937� 41� 137� 11,515�

Notes:�
Concentrations�in�micrograms�per�liter�(ug/l)�
Groundwater�Standard�from�NYSDEC�Technical�and�Operational�Guidance�Series�(TOGS)�1.1.1�
Concentrations�in�Bold�exceed�Groundwater�Standard�

�
Blank�Spaces�indicate�that�this�data�was�not�available�
ND�indicates�that�“other”�compounds�were�not�detected�

�
The� distribution� of� total� VOCs� in� groundwater,� shown� on� Figure� 5,� indicates� a� northwesterly�
trending�area�of� impacted�groundwater�extending� from�the�suspected�source�area�and� into� the�
area�between�Building�B�1�and�Building�B�5.��A�comparison�of�the�VOC�distribution�in�groundwater�
(Figure�5)�with�the�VOC�distribution�in�soil�(Figure�4)�indicates�that�the�highest�concentrations�in�
both�media�are�in�proximity�to�SB�4�and�decline�toward�the�east�and�south.��Additional�discussion�
of� groundwater� quality� as� it� relates� to� possible� preferential� flow� pathways� via� gravel� enriched�
intervals�is�provided�in�Section�2.5.2�of�this�report.���
�
The� laboratory� analytical� report� for� the� groundwater� samples� collected� on� March� 10,� 2014� is�
included�in�Appendix�B;�a�summary�of�historic�analytical�results�that�includes�all�available�results�is�
included�in�Appendix�C.����
�
2.4�� Hydraulic�Conductivity�and�Infiltration�Testing�
Two�variations�of�testing�were�conducted�at�the�site�in�order�to�evaluate�the�capacity�of�the�soil�
to�accept�the�application�of�various�water�based�reagents�for�the�purpose�of�boosting�natural�
biological�activity�or,�for�implementing�in�situ�chemical�oxidation�(ISCO).��This�testing�includes:�
hydraulic�conductivity�testing�of�two�(2)�existing�wells,�and;�evaluating�the�infiltration�capacity�
of�soil�within�the�suspected�source�area�via�the�six�(6)�newly�installed�1.0�inch�ID�micro�wells.���
�
2.4.1� Hydraulic�Conductivity�Testing�
Hydraulic�conductivity� tests�were�conducted�on�existing�wells�MW�1�and�MW�2.� �These�wells�
were�selected�for�testing�based�primarily�on�their�depth�of�completion�(approximately�23�feet�
and�29�feet�below�grade,�respectively,�which�is�similar�to�the�completion�depths�for�the�newly�
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installed� application/monitoring�wells)� and,� the�material� in�which� they� are� completed.� �Well�
MW�1�is�located�in�the�area�south�of�the�former�heat�treating�operation�and�north�of�the�pond.��
The�soil�boring�log�describing�the�soil�encountered�at�this�location�is�not�available�at�this�time.��
As�such,�the�results�of�the�testing�will�help�to�evaluate�the�nature�of�the�materials�in�which�well�
MW�1� is� completed.� � Likewise,� the� soil� boring� log� describing� the� soil� in�which�well�MW�2� is�
completed�is�also�not�available.��However,�the�soil�encountered�in�SB�1�and�SB�2�suggests�that�
the�soil�in�proximity�to�well�MW�2�is�primarily�silt,�with�“little”�to�“some”�clay.���
�
The� testing� was� conducted� by� equipping� both� wells� with� pressure� transducers� set�
approximately�10�feet�below�the�static�water�level.��After�setting�up�and�activating�the�pressure�
transducers,�a�solid�slug�was�introduced�into�each�well�in�order�to�displace�the�water�level.��The�
pressure� transducers� were� programmed� to� collect� depth� to� water� measurements� every� 2.0�
seconds�during�the�testing.��Three�(3)�different�slugs,�constructed�to�displace�1.0�foot,�1.5�feet�
and� 2.0� feet� of� water�column� within� a� 2.0�inch� ID� well� casing,� were� used� for� displacement.��
Rising�head�and�falling�head�tests�were�conducted�via�each�displacement�slug.�
�
Once� the� hydraulic� conductivity� testing� was� completed,� the� data� collected� by� the� pressure�
transducers�was�downloaded�into�an�Excel�spreadsheet�file.��Rising�head�and�falling�head�data�
were� normalized� in� order� to� evaluate� data� quality.� � A� subset� of� the� data� was� subsequently�
prepared� and� used� as� input� into� the�modeling� program� Aqtesolv� for�Windows� (Version� 4.5)�
where� the� data�were� analyzed� via� the� Bouwer�Rice�method.� � A� total� of� eight� (8)� tests�were�
conducted�on�each�well:�four�(4)�falling�head�tests�and�four�(4)�rising�head�tests.�
�
The� results� of� the� hydraulic� conductivity� testing,� which� are� summarized� below� in� Table� 5,�
suggest� that� well� MW�1� is� completed� within� sand� and� gravel.� � This� is� because� the� average�
hydraulic�conductivity�values�determined�via�the�testing�of�that�well�(1.2�x�10�2�centimeters�per�
second� (cm/sec)�or� 34� feet�per�day� (ft/d))� are� consistent�with�published� values� for� sand�and�
gravel.��The�average�hydraulic�conductivity�value�determined�via�testing�of�well�MW�2�is�4.25�x�
10�4� cm/sec� (1.2� ft/d),� which� is� consistent� with� published� hydraulic� conductivity� values� for�
mixtures� containing� sand,� silt� and� clay.� � �Data�plots� for� the�hydraulic� conductivity� testing�are�
included�in�Appendix�D.�
�

Table�5�
Summary�of�Hydraulic�Conductivity�Testing�

Well/Test�ID� Formation�
Falling�Head� Rising�Head�� Average�
(cm/sec)� (cm/sec)� (cm/sec)� (ft/day)�

MW�1�(Slug�1)�

SAND�&�GRAVEL�
(assumed)�

0.01323� 0.01467�

0.012042� 34.14�
MW�1�(Slug�2)� 0.01185� 0.01435�

MW�1�(Slug�3,�T�1)� 0.0115� 0.0138�
MW�1�(Slug�3,�T�2)� 0.008482� 0.008454�

(cm/sec)� (cm/sec)� (cm/sec)� (ft/day)�
MW�2�(Slug�1)�

SILT,�"little"�to�
"some"�clay�

0.000464� 0.0003486�

0.000425� 1.20�
MW�2�(Slug�2)� 0.0004524� 0.0002091�

MW�2�(Slug�3,�T�1)� 0.0006214� 0.000437�
MW�2�(Slug�3,�T�2)� 0.0004797� 0.000387�
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2.4.2� Infiltration�Testing�
The�first�step�of�the� infiltration�testing�was�to� install�pressure�transducers� in�wells�MW�2�and�
temporary�monitoring/application�well�SB�4S.��The�pressure�transducers�were�programmed�to�
record� depth� to� water� measurements� every� minute� for� the� duration� of� the� testing.� � Data�
collection� via� the� transducers� commenced� at� approximately� 9:00�AM�on� Tuesday,�March� 11,�
2014�and�was�terminated�the�following�morning�at�approximately�7:30�AM.��This�period�of�time�
would�be�sufficient�to�evaluate�the�amount�of�time�required�for�water�levels�to�return�to�static�
conditions�after�the�testing�was�completed�and,�to�evaluate�trends�in�water�levels�that�may�be�
attributed�to�changing�barometric�conditions.�����
�
Infiltration� tests�were� conducted� on� five� (5)� of� the� six� (6)� 1.0�inch� ID�monitoring/application�
wells� installed� within� and� around� the� suspected� source� area.� � The� infiltration� tests� were�
conducted�by�pumping�chlorine�free�potable�water� into�the�tested�wells�at�various�flow�rates�
and�pressures�while�also�recording�depth�to�water�measurements�in�nearby�wells.��The�testing�
(which�is�summarized�below�in�Table�6)�commenced�with�well�SB�9D�and�finished�with�well�SB�
1�(TW).��In�general,�each�well�was�tested�for�a�period�of�approximately�one�hour.�
�

Table�6�
Summary�of�Infiltration�Testing�

Well/Step�
Time� Flow�Rate� Pressure� Volume�

Start� End� (GPM)� (PSI)� (Gallons)�
SB�9D� � � � � �

Step�1:� 9:26� 10:00� 1.65� 6.0�
146�

Step�2:� 10:00� 10:30� 3.0� 4.0�
SB�7�(TW)� � � � � �

Step�1:� 10:46� 11:20� 1.65� 0.0�
176�

Step�2:� 11:20� 12:00� 3.0� 0.0�
SB�9S�� � � � � �

Step�1:� 13:42� 14:12� 1.65� 0.0�
143�

Step�2:� 14:12� 14:43� 3.0� 0.0�
SB�4D� � � � � �

Step�1:� 16:05� 16:25� 1.75� 5.0�
123�Step�2:� 16:25� 16:40� 3.0� 10�

Step�3:� 16:40� 16:49� 4.75� 12�
SB�1�(TW)� � � � � �

Step�1:� 16:50� 17:02� 5.0� 0.0� 60�
Notes:�
Testing�conducted�on�March�11,�2014�
PSI�=�Pounds�per�square�inch�
GPM�=�Gallons�per�minute�

�
During� the� course� of� conducting� the� various� infiltration� tests,� depth� to�water�measurements�
were�collected�from�nearby�monitoring/application�wells�using�an�electronic�water� level�tape.��
Continuous�depth�to�water�measurements�were�also�obtained�in�wells�SB�4S�and�MW�2�every�
minute� for� the� duration� of� the� infiltration� testing.� � The� data� collected� during� the� infiltration�
testing�is�tabulated�and�included�in�Appendix�E;�some�notable�observations�are�as�follows:�
�
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� During� the� testing� of� well� SB�9D,� water� levels� rose� as� much� as� 1.32� feet� in� well� SB�9S,�
located� approximately� seven� (7)� feet� away� and� 0.33� feet� in� well� SB�7� (TW),� located�
approximately� 30� feet� away.� � Water� levels� continued� to� rise� in� well� SB�9S� during� the�
subsequent�testing�of�well�SB�7�(TW).�

� During� the� testing� of� well� SB�4D,� water� levels� rose� as� much� as� 6.66� feet� in� well� SB�4S,�
located�approximately� seven� (7)� feet� away,� and� continued� to� rise� to�7.07� feet�during� the�
subsequent� testing� of� SB�1� (TW).� � Rising�water� levels�were� also� noted� in�well� SB�1� (TW),�
located�approximately�40� feet� away,� and�SB�7� (TW,� located�approximately�55� feet� away),��
during�the�testing�of�well�SB�4D.��

� Rising�water� levels�were� noted� in�well�MW�2� during� the� infiltration� testing� conducted� at�
wells�SB�9D,�SB�7� (TW),�SB�9S,�SB�4D�and�SB�1� (TW).� �These�wells�are� located�as�much�as�
100�feet�from�well�MW�2.�

�
2.4.3� Guar�Testing�
During�the� infiltration�testing,�an�additional� test�was�conducted� in�order� to�evaluate�whether�
the� soil� in� which� the� monitoring/application� wells� were� completed� would� accept� liquids� of�
variable�viscosities.��This�is�because�several�commercially�available�chemical�and/or�bioremedial�
reagents�are�delivered�to�the�treated�formation�in�a�fluid�matrix�of�higher�viscosity�than�water�
or,�water/emulsified�vegetable�oil�mixtures.� �One�possible�remedial�alternative�for�the�Owego�
Heat� Treat� site� is� the� application�of� a�mixture� containing�water,� emulsified� vegetable�oil� and�
zero�valent�iron.��This�mixture�also�contains�a�percentage�of�guar�gum,�a�natural,�biodegradable�
food�product� that� is�used�as�a� thickening�agent� that�helps�to�keep�the�material�homogenized�
prior�to�application.�
�
The�initial�guar�testing�was�conducted�by�mixing�one�(1)�pound�of�dry�powdered�guar�with�10�
gallons�of�chlorine�free�water.��This�“full�strength”�mixture�was�subsequently�applied�to�well�SB�
9D�using�a�small,�1.0�inch�diameter�centrifugal�pump;�the�same�apparatus�used�for�conducting�
the� previously� described� infiltration� tests.� � Approximately� 2.5� gallons� of� the� mixture� was�
pumped� into� the�well� at� a� delivery� pressure� of� 5.0� pounds� per� square� inch� (psi)� before� any�
discernible�flow�of�the�mixture�ceased.��This�volume�is�approximately�equivalent�to�the�volume�
of�the�well�casing�and�sand�pack,�and�the�centrifugal�pump�cavity�and�hoses.��Additionally,�the�
5.0� psi�was� the�maximum�pressure� that� could� be� developed� by� that� pump�when� handling� a�
material�of�that�thickness�and�viscosity.��The�test�was�subsequently�terminated�when�flow�into�
the�well/formation�ceased.��Aztech�believes�that�the�pump�used�to�deliver�the�guar�mixture�to�
the�well�was�not�able� to�develop�a� sufficient�pressure� to�be�able� to� force� the� “full� strength”�
mixture�into�the�formation.���
�
The� remaining� volume� of� guar�mixture� (approximately� 7.5� gallons)�was� subsequently� diluted�
with�an�additional�7.5�gallons�of�chlorine�free�potable�water.� �This� resulted� in�a�“50�percent”�
mixture�that�was�notably�thinner�and�less�viscous.��This�mixture�was�added�to�the�formation�via�
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well� SB�9S� at� a� delivery� pressure� that� fluctuated� between� 10� psi� and� 15� psi.� � The� formation�
readily�accepted�the�full�15�gallons�of�the�“50�percent”�mix�over�an�approximate�two�(2)�minute�
duration.� �After� completing� the�guar�application,� the� formation� freely� accepted�15�gallons�of�
chlorine�free�water�in�order�to�flush�the�“50�percent”�mix�from�the�well.�
�
After�flushing�the�“50�percent”�mixture�from�well�SB�9S,�the�“full�strength”�mixture�was�flushed�
from�well�SB�9D�and�into�the�formation.� �The�pump�was�primed�with�water�and�connected�to�
well�SB�9D.��The�pump�was�activated�and�cavitated�for�approximately�15�seconds�while�building�
pressure� to� approximately� 20� psi� on� the� wellhead.� � Once� the� pressure� built,� the� formation�
freely� accepted� the� “full� strength”� guar� mixture� remaining� in� the� well� followed� by� the�
approximate�15�gallons�of�chlorine�free�water.���
�
2.5� Discussion�
The� goals� of� the� supplemental� investigations� reported� herein� are� to� address� site�
characterization� data� gaps� that� would� help� to� evaluate� remedial� options� for� the� site.� � This�
includes�correlating�the�findings�of�the�MIP�investigation�with�respect�to�soil�type�and�quality;�
evaluating�groundwater�quality�within�the�suspected�source�area;�evaluating�soil�permeability�
via� hydraulic� conductivity� testing� and� testing� the� infiltration� capacity� of� soil� within� the�
suspected�source�area.���
�
2.5.1� Correlating�Soil�Type�and�Quality�with�the�MIP�Investigation�
The�MIP�investigation�conducted�in�July,�2013,�included�advancement�of�MIP�tooling�at�several�
locations�within�and�around�the�suspected�source�area.��The�MIP�includes�a�heated�probe�that�
is�advanced�into�the�subsurface�that�volatilizes�compounds�contained�by�the�soil�and�transfers�
them�through�a�semi�permeable�membrane�into�an�inert�nitrogen�carrier�gas.��The�carrier�gas�is�
subsequently� analyzed�via� a� variety�of�detectors� including�a�PID,� a� Flame� Ionization�Detector�
(FID)� and,� an� Electron� Capture� Detector� (ECD).� � The� PID� ionizes� most� aromatics� such� as�
benzene,� toluene,� xylene� via� ultra�violet� light;� the� FID� utilizes� a� hydrogen� flame� to� combust�
VOCs�and�responds�to�any�molecule�with�a�carbon�hydrogen�bond.��The�ECD�utilizes�radioactive�
Nickel�63� for� ionization� and� is� extremely� sensitive� for� the� detection� of� common� chlorinated�
compounds�such�as�PCE�and�TCE.��The�MIP�tooling�also�includes�a�component�that�can�measure�
the�electrical�conductivity�(EC)�of�the�soil�through�which�it�is�driven.��The�electrical�conductivity�
of� soil� can� give� an� indication�of� its� composition.� � This� is� because� clay�rich� soil� typically� has� a�
relatively� high� electrical� conductivity� whereas� sand� and� gravel� soils� have� a� relatively� low�
electrical�conductivity.���
�
During� the�MIP� investigation,� several� borings�were� advanced� that� identified� discrete� vertical�
zones�where� elevated� PID� and� FID� responses�were� noted.� � In�most� cases,� the� ECD� response�
(representing�chlorinated�solvents�such�as�PCE�and/or�TCE)� indicated�sensor�saturation� in� the�
depth�interval�between�10�feet�and�15�feet�below�grade�that�continued�down�to�the�total�depth�
of�the�borehole�(typically�between�30�feet�and�35�feet�below�grade).��The�eight�(8)�soil�borings,�
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advanced� in� February,� 2014� as� part� of� the� supplemental� site� characterization,�were� spatially�
located�so�that�the�laboratory�analysis�could�be�correlated�with�both�headspace�screening�and,�
the�ECD�results�from�the�MIP�study.���
�
Table� 7� presents� a� summary� that� compares� headspace� screening�during� the�drilling� program�
with� the� total� VOC� concentrations� of� corresponding� soil� samples.� � Observations� during� the�
drilling�program�indicate�that�none�of�the�soil�samples�submitted�to�the�laboratory�for�analysis�
exhibited�any�distinguishing�color�changes�or�odors.��However,�soil�samples�collected�from�the�
intervals� exhibiting� elevated� total� VOC� concentrations� (based� on� headspace� screening)� did�
indicate� concentrations� of� selected� VOCs� in� excess� of� regulatory� standards.� � Additionally,� a�
comparison�of�the�headspace�screening�noted�in�the�soil�boring/well�completion�logs�with�the�
PID� responses� in� the� corresponding� MIP� logs� (included� in� Appendix� A)� indicates� a� good�
correlation�between�the�MIP�log�and,�the�observations�and�logging�conducted�by�the�geologist�
during�the�drilling�program.����
�

Table�7�
Summary�of�Headspace�Screening�with�Soil�Analytical�Results�

February,�2014�Drilling�Program�

Soil�Sample�ID�
Borehole�
Depth���

Headspace�PID�
at�Base�

Headspace�PID�at�
Sampled�Interval�

Total�VOC�
Concentration�

Nearest�MIP�Boring�

SB�1�(29’�–�30’)� 45� 0.2� 60� �53.7� MIP�17�
SB�2�(29’�–�30’)� 35� 0.1� 67� �11� MIP�5,�MIP�16,�MIP�17�

SB�3�(20’)� 35� 1.5� 9.0� �23.2� MIP�16�
SB�4�(18’�–�20’)� 35� 0.4� 57� �143.6� MIP�12�
SB�5�(13’�–�14’)� 35� 0.2� 0.5� �0.01� MIP�3�
SB�7�(14’�–�15’)� 35� 0.0� 17� �14.5� MIP�7�
SB�8�(19’�–�20’)� 35� 0.2� 3.7� �4.5� MIP�13,�MIP�14�
SB�9�(8’�–�10’)� 35� 0.2� 1,630� �56.1� MIP�2�

Notes:�
Borehole�depth�in�feet�below�grade�
Headspace�PID�=�Total�VOC�concentration�determined�via�headspace�screening�in�parts�per�million�(PPM)�
Total�VOC�concentration�in�milligrams�per�kilogram�(ug/kg)�as�determined�via�laboratory�analysis.�

�
It�is�also�interesting�to�note�that�both�the�PID�screening�via�the�July,�2013�MIP�investigation�and�
the� headspace� screening� during� the� February,� 2014� drilling� program� correlate� the� top� and�
bottom� of� an� interval� of� elevated� total� VOC� concentrations� in� each� borehole� (except� SB�5�
during� the� February,� 2014� drilling� program).� � In� fact,� in� February,� 2014,� the� headspace�
screening�at�the�base�of�each�borehole�was�typically�0.2�ppm�and�did�not�exceed�1.5�ppm.��The�
headspace� total� VOC� concentration� of� the� soil� sample� collected� from� SB�5� (13’–14’)�was� 0.5�
ppm.��This�headspace�concentration�is�consistent�with�the�headspace�concentrations�recorded�
at�the�base�of�the�other�soil�borings�advanced�as�part�of�the�supplemental�site�characterization.���
The� total� VOC� concentration� in� that� sample� (SB�5:� 13’�14’)� was� � 0.010� mg/kg� based� on�
laboratory�analysis.��The�concentrations�of�the�compounds�identified�were�well�within�the�SCO�
for�Unrestricted�use�as�defined�by�NYSDEC�in�6�NYCRR�Part�375�6.8.��This�suggests�that�where�
headspace� screening� indicates� diminished� or� background� concentrations� of� total� VOCs,� it� is�
likely�that�the�degree�of�soil�impact�is�negligible.��This�supports�the�idea�that�the�elevated�ECD�
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response�noted�at�several�locations�during�the�MIP�investigation�may�reflect�residual�saturation�
of�the�detector�(after�the�detector�had�been�passed�through�an�impacted�interval)�rather�than�
impacts� to� soil� in�excess�of� regulatory� limits� for� the� full�depth�of� the�borehole.� �As� such,� the�
bottom� of� the� impacted� zone,� as� identified� via� the� ECD� during� the�MIP� investigation,� is� not�
considered�reliable.�
�
2.5.1.1�Distribution�of�Impacted�Soil�
The� analytical� results� of� the� soil� samples� collected� at� various� depths� within� and� around� the�
suspected� source� area� indicate� that� regulatory� standards�were� exceeded� in� seven� (7)� of� the�
eight�(8)�samples�analyzed.� �As�such,�the�distribution�of�VOC�concentrations�in�soil�(presented�
previously� in� Figure� 4)� does� not� define� the� lateral� extent� of� soil� impacted� by� VOC�
concentrations�in�excess�of�regulatory�standards�to�the�north,�south�and�west�of�the�suspected�
source� area.� � It� is,� however,� important� to� note� that� none� of� the� VOCs� identified� in� the� soil�
samples�were�present�at�concentrations�in�excess�of�the�SCO’s�established�for�Commercial�use��
by� 6�NYCRR�Part� 375�6.8.� � As� such,� it� appears� that� the� current� soil� quality� is� consistent�with�
commercial�(non�residential)�use�of�the�property.���
�
Based�on�the�fact�that�this�is�a�commercial/industrial�property�located�within�a�residential�area,�
NYSDEC�may�wish�to�establish�cleanup�goals�for�site�soil�that�are�protective�of�groundwater�and�
are�more�stringent�than�the�SCOs�established�for�Commercial�use�by�6�NYCRR�Part�375�6.8�(i.e.�
Unrestricted�SCOs).� �This� is�because� the� impacted�soil�present�on� the�site�acts�as�a�source�of�
VOCs�that�are�dissolving�into�groundwater,�which�is�mobile�and�able�to�migrate�off�of�the�site.��
In� fact,� site� related� VOCs� have� been� identified� in� excess� of� groundwater� standards� in�
groundwater�samples�obtained�from�well�MW�10,�located�on�the�north�side�of�Marshland�Road�
and�approximately�500�feet�hydraulically�downgradient�of�the�suspected�source�area.��On�that�
basis,���additional�soil�characterization�and�sampling�would�be�beneficial�to�further�evaluate�the�
horizontal�and�vertical�extent�of�VOC�impacted�soil�extending�from�the�suspected�source�area.��
This� information� will� help� to� further� document� current� conditions� and,� to� develop� remedial�
alternatives�for�the�site.���
�
2.5.2� Groundwater�Quality�within�the�Suspected�Source�Area�
The� supplemental� site� characterization� reported� herein� included� installation� of� six� (6)�
monitoring/application�wells�within,�and�in�proximity�to�the�suspected�source�area.��Prior�to�the�
supplemental� investigations� reported� herein,� the� nearest� monitoring� wells� to� the� suspected�
source�area�were�well�MW�6,� located�adjacent�to�the�suspected�source�area,�and�well�MW�2,�
located�approximately�50�feet�hydraulically�downgradient�from�the�suspected�source�area.���
�
Historically,�well�MW�2�has�typically�contained�the�highest�dissolved�total�VOC�concentrations�in�
groundwater�on�the�site.��During�the�March�10,�2014�groundwater�sampling,�well�MW�2�indicated�
a� total�VOC�concentration�of�11,515�ug/l,�which� is� just�below�the�recent�historic�high�total�VOC�
concentration�for�this�well�(11,600�ug/l).����During�the�same�sampling�event,�three�(3)�of�the�newly�
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installed�wells�(SB�1�(TW),�SB�4S�and�SB�4D)�identified�total�VOCs�at�concentrations�approximately�
an� order� of� magnitude� higher� than� was� identified� in� well� MW�2.� � These� include� total� VOC�
concentrations�of�119,481�ug/l�(SB�1�(TW)),�102,559�ug/l�(SB�4S),�and;�119,481�ug/l�(SB�4D).��The�
total� VOC� concentrations� identified� in� wells� SB�9S� and� SB�9D� (46,121� ug/l� and� 16,355� ug/l,�
respectively)�were�also�identified�in�excess�of�those�identified�in�well�MW�2.�
�
The�distribution�of�total�VOCs�in�groundwater�on�March�10,�2014�(presented�previously�in�Figure�
5)�indicates�a�northwesterly�trending�area�of�impacted�groundwater�extending�from�the�suspected�
source�area�into�the�area�between�Building�B�1�and�Building�B�5.��It�is�important�to�note�that�the�
total�VOC�distribution�depicted�on�Figure�5� includes�1,000�ug/l�and�10,000�ug/l� isoconcentration�
contours�that�are�open�ended�to�the�northwest;�the�100,000�ug/l�isoconcentration�contour�is�also�
an�inferred�closed�contour�in�that�direction.� �Based�on�a�lack�of�groundwater�quality�data�in�the�
“on�site”�area�northwest�of�the�suspected�source�area,�NYSDEC�may�wish�to�consider�installation�
of�additional�groundwater�monitoring� locations� in� the� lawn�area�north�of�Building�B�5.� �NYSDEC�
may� also� wish� to� consider� installation� of� additional� up� gradient� and� cross�gradient� monitoring�
wells�peripheral�to�the�northeast,�east�and�or�south�sides�of�the�suspected�source�area.�
�
2.5.3� Preferential�Flow�Pathways�
Additional� consideration� was� also� given� to� the� possibility� that� the� gravel�enriched� intervals�
encountered�in�soil�boring�locations�SB�1,�SB�2�and�SB�4�(generally,� in�the�28.5�foot�to�31.5�foot�
depth�range)�were�acting�as�a�preferential�flow�pathway�to�carry�impacted�groundwater�from�the�
suspected� source� area.� � Based� on� the� total� VOC� concentration� identified� in� the� groundwater�
sample� from�well� SB�1� (TW)� during� the�March� 10,� 2014� sampling� event� (156,498� ug/l),� and� its�
position�outside�of�the�suspected�source�area,�it�does�appear�that�that�the�gravel�enriched�interval�
intercepted�by� this�well�may�be�acting�as�a�preferential� flow�pathway.� � � �However,� it� should�be�
noted�that�well�SB�1�(TW)�was�not�nested�with�a�shallow�counterpart�so�that�groundwater�quality�
can�be�compared�between�samples�collected�from�the�gravelly�interval�with�that�of�the�shallower,�
more�silty�zone.��However,�nearby�well�MW�2�(which�is�likely�screened�above�the�gravelly�interval�
intercepted�by�well�SB�1�(TW))�can�serve�this�purpose.��The�total�VOC�concentration�for�well�MW�2�
(11,515�ug/l)�is�an�approximate�order�of�magnitude�lower�than�that�of�well�SB�1�(TW)�on�the�same�
date.���
�
Observations�made� during� the� drilling� program� and� the� total� VOC� concentrations� identified� in�
wells� SB�1� (TW),� SB�4D,� SB�4S� and�MW�2� (Table�3)� suggest� that� preferential� flow�pathways� are�
present�beneath�the�site.��NYSDEC�may�wish�to�consider�additional�investigation�in�order�to�further�
evaluate�their�location�and�influence�on�groundwater�movement�and�quality.���
�
2.5.4� Hydraulic�Conductivity�and�Infiltration�Testing�
The�hydraulic�conductivity�and�infiltration�testing�conducted�at�the�site�in�March,�2014�reveal�that�
the�soil�within�the�suspected�source�area�will�readily�accept�application�of�chemical�or�bioremedial�
reagents� of� variable� viscosities.� � The� infiltration� testing� demonstrated� that� application� of� low�
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viscosity� reagents,� such� as� aqueous� mixtures� of� emulsified� vegetable� oil� or� other� water�based�
mixtures�of�chemical�reagents,�could�be�applied�to�the�subsurface�at�rates�between�2.0�gallons�per�
minute�(gpm)�and�3.0�gpm�with�application�pressures�ranging�from�0.0�psi�to�approximately�10�psi.����
Additionally,�the�guar�testing�demonstrated�that�the�“50�percent”�guar�mixture�(0.5�pounds�of�dry�
powdered�guar�to�10�gallons�of�chlorine�free�water)�was�readily�accepted�by�the�soil�at�a�delivery�
pressure�between�10�psi�and�15�psi.���
�
Observations�made�in�nearby�wells�during�the�infiltration�testing�indicate�that�a�significant�rise�in�
the�water�table�was�recorded�in�wells�SB�9S�and�SB�4S�during�the�testing�of�wells�SB�9D�and�SB�4D,�
respectively.��In�fact,�over�7.0�feet�of�rise�was�recorded�in�well�SB�4S�during�the�testing�of�SB�4D.��
Additionally,� rising�water� levels�were� noted� in� several�wells� throughout� the� testing.� � In� several�
instances,�these�observations�can�be�correlated�with�testing�conducted�in�wells�more�than�50�feet�
away.��On�that�basis,�Aztech�believes�that�any�remedial�approach�selected�for�this�site�that�involves�
application� of� chemical� or� bioremedial� reagents� can� be� accomplished� using� an� application�well�
spacing�of�30�feet.��This�well�spacing�conservatively�estimates�a�horizontal�radius�of�influence�of�15�
feet�for�each�application�well.���
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3.0�� SUMMARY�AND�CONCLUSIONS�
The� purpose� for� completing� the� supplemental� investigations� reported� herein� was� to� further�
characterize�the�site�in�order�to�help�NYSDEC�evaluate�the�existing�environmental�conditions�to�
conduct�remedial�system�optimization.��The�investigations�conducted�during�the�supplemental�
site� characterization� included� a� drilling� program� at� selected� locations�within� and� around� the�
suspected� source� area;� soil� sampling;� installation� of� temporary�monitoring/application�wells;�
groundwater�sampling;� infiltration�testing,�and;�hydraulic�conductivity�testing.� �The�findings�of�
these�investigations�are�summarized�as�follows:�
�
� A� layer� of� glacial� till� was� anticipated� between� 30� feet� and� 35� feet� below� grade� during� the�

drilling� program.� � That� glacial� till� layer� was� not� encountered� during� the� supplemental� site�
characterization.���

� The�soil�type�encountered�during�the�drilling�program�was�primarily�silt�with�“little”�to�“some”�
(i.e.�10�to�35�percent)�clay.���At�two�(2)�locations,�a�zone�of�suspected�high�permeability�(based�
on�the�presence�of�a�sand�and�gravel�component�noted�at�depth)�was�also�encountered.���

� Soil� analytical� results� suggest� that� where� headspace� screening� indicates� diminished� or�
background�concentrations�of�total�VOCs�(i.e.�0.5�ppm�via�PID),�it�is�likely�that�the�degree�of�
soil�impact�is�negligible.���

� The�soil�analytical�results�suggesting�negligible�VOC�impact�(based�on�headspace�screening)�
supports� the� idea� that� the� elevated� ECD� response�during� the�MIP� investigation� (noted� at�
several� locations)�may� reflect� residual� saturation� of� the� detector� (after� the� detector� has�
been� passed� through� an� impacted� interval)� rather� than� impacts� to� soil� in� excess� of�
regulatory�limits�for�the�full�depth�of�the�borehole.�

� Where� headspace� screening� indicates� total� VOC� concentrations� are� above� background,�
laboratory�analytical� results� suggest� that�VOC�concentrations� in� soil�are� in�excess�of�SCOs�
for�Unrestricted�use�(depending�on� location�and�depth)�as�defined�by�NYSDEC�in�6�NYCRR�
Part�375�6.8.�

� The� analytical� results� of� all� the� soil� samples� collected� as� part� of� the� supplemental� site�
characterization�were�within�the�SCOs�for�Commercial�use.�

� The� distribution� of� VOCs� in� soil� does� not� define� the� extent� of� soil� impacted� in� excess� of�
regulatory�standards�to�the�north,�south�and�west�of�the�suspected�source�area.�

� The� highest� dissolved� total� VOC� concentrations� in� groundwater� have� historically� been�
identified� in� well� MW�2,� located� approximately� 50� feet� hydraulically� downgradient� of� the�
suspected�source�area.���On�March�10,�2014,�the�concentration�in�this�well�was�11,515�ug/l.�

� Monitoring�wells�installed�within�the�suspected�source�area,�and�sampled�on�March�10,�2014�
during� the�supplemental� site�characterization,� indicated� total�VOC�concentrations�as�high�as�
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119,481�ug/l� (SB�4D).� �Well�SB�1� (TW),� located�between�the�suspected�source�area�and�well�
MW�2,�indicated�a�total�VOC�concentration�of�156,498�ug/l.���

� Groundwater,�which� is�mobile� and� able� to�migrate� off� of� the� site,� is� passing� through� the�
suspected� source�area� and�appears� to�be�dissolving� site�related�VOCs� from� the� source�area�
soil.�

� Observations�made�during�the�drilling�program�and�the�total�VOC�concentrations�identified�in�
wells�SB�1�(TW),�SB�4D,�SB�4S�and�MW�2�suggest�that�preferential�flow�pathways�are�present�
beneath�the�site.���

� VOC�impacted� groundwater� has� been� identified� in� excess� of� groundwater� standards� in�
samples� obtained� from� well� MW�10,� located� on� the� north� side� of� Marshland� Road� and�
approximately�500�feet�hydraulically�downgradient�of�the�suspected�source�area.�

� The�hydraulic�conductivity�and�infiltration�testing�conducted�at�the�site�in�March,�2014�reveal�
that�the�soil�within�the�suspected�source�area�will�readily�accept�application�of�chemical�and/or�
bioremedial�reagents�of�various�viscosities.�

� Infiltration� testing�demonstrated� that�application�of� low�viscosity� reagents,� such�as�aqueous�
mixtures�of�emulsified�vegetable�oil�or�other�water�based�mixtures�of�chemical�reagents,�could�
be�applied�to�the�subsurface�at�rates�between�2.0�gpm�and�3.0�gpm�with�application�pressures�
ranging�from�0.0�psi�to�approximately�10�psi.�

� Guar�testing�demonstrated�that�a�mixture�in�the�ratio�of�0.5�pounds�of�dry�powdered�guar�to�
10�gallons�of�water�will�be�readily�accepted�by�the�soil�at�a�delivery�pressure�between�10�psi�
and�15�psi.��

� Observations�made�in�nearby�wells�during�the�infiltration�testing�indicated�rising�water�levels�in�
several�wells.��These�observations�can�be�correlated�with�testing�conducted�in�wells�more�than�
50�feet�away.��On�that�basis,�Aztech�believes�that�any�remedial�approach�involving�application�
of�chemical�or�bioremedial�reagents�can�be�accomplished�using�an�application�well�spacing�of�
30�feet.��This�well�spacing�conservatively�estimates�a�horizontal�radius�of�influence�of�15�feet�
for�each�application�well.���
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4.0�� RECOMMENDATIONS�
The�purpose�for�gathering�the�information�presented�herein�was�to�help�NYSDEC�to�optimize�their�
remedial�approach�for�the�site.��Based�on�the�information�available,�Aztech�believes�that�the�depth�
of�soil�present�on�the�site�that�is�impacted�with�site�related�compounds�at�concentrations�in�excess�
of�regulatory�standards�precludes�any�further�consideration�of�excavation,�removal�and�transport�
of� soil� from� the� suspected� source� area� to� an� appropriately� permitted� waste� disposal� facility.��
Rather,�Aztech�believes�that�in�situ�remedial�approaches�would�be�beneficial�for�the�site.��On�that�
basis,� Aztech� believes� that� additional� characterization� should� be� implemented,� prior� to� (or,�
concurrent�with)�development�of�a�detailed�remedial�plan,�in�order�to�better�define�the�nature�and�
extent� of� impacted� soil� and� groundwater.� � To� that� end,� Aztech� offers� the� following�
recommendations�for�NYSDEC�to�consider:�
�
� Select�Cleanup�Criteria:��As�indicated,�much�of�the�soil�located�within�(and,�in�proximity�to)�the�

suspected�source�area�contains�PCE�at�concentrations�that�are�below�the�SCO�for�Commercial�
use�but,�in�excess�of�the�SCO�for�unrestricted�use.��Based�on�the�fact�that�these�impacted�soils�
are�likely�serving�as�the�source�of�VOCs�identified�in�groundwater�(at�concentrations�as�high�as�
150,000�ug/l�in�well�SB�1�(TW)),�Aztech�is�recommending�that�the�SCO�for�Unrestricted�use�be�
the�target�cleanup�criteria�for�the�site�soil.��This�is�because�the�Unrestricted�use�SCO�has�been�
established�to�be�protective�of�groundwater�and,�residential�water�supply�wells�are�present�in�
the�area.��Figure�6�includes�a�representation�of�a�possible�lateral�distribution�of�soil�in�excess�of�
the�Unrestricted�SCO�within�the�suspected�source�area.�

� Additional�Soil�Characterization:��Soil�screening�and�analytical�results�from�the�soil�borings�and�
soil� samples� collected� at� locations� SB�3,� SB�5,� SB�7� and� SB�9� helps� to� identify� the� eastern�
extent�of�soil�exceeding�the�unrestricted�SCOs�identified�by�6�NYCRR�Part�375�6.8�in�proximity�
to�the�suspected�source�area.��However,�the�lateral�extent�of�soil�in�excess�of�the�unrestricted�
SCOs� in� the� area� north,� northwest� and�west� of� borings� SB�1� and� SB�8� and,� the� area� north,�
northeast�and�east�of�SB�3�is�presently�unknown.��As�such,�Aztech�is�recommending�installation�
of�11�soil�borings� in� the�area�around� the�periphery�of� the�suspected�source�area� (Figure�6).��
The�purpose�of� the� soil�borings�will�be� to� characterize� the�composition�of� soil�within�and�
around�the�source�area�with�respect�to�soil�type�and�to�screen�the�soil�headspace�for�total�
VOC� concentration� via� a� photoionization� detector.� � Additionally,� analytical� results� of� soil�
samples�will�help�to�identify�the�horizontal�and�vertical�limits�of�soil�quality�with�respect�to�
the�selected�SCO�for� the�site.� �Data�obtained�as�part�of� this�effort�will�help�with�remedial�
system�optimization.�

� Install� Additional� Monitoring� Wells:� � Groundwater� sampling� conducted� during� the�
supplemental�site�characterization�indicates�that�dissolved�total�VOC�concentrations�within�
the�suspected�source�area�are� in�excess�of�100,000�ug/l� (SB�4S,�SB�4D�&�SB�1� (TW)).� �The�
extent� of� this� impacted� groundwater� has� not� been� defined.� � � As� such,� Aztech� is�
recommending� that� selected� soil� boring� locations� previously� proposed� be� converted� into�
1.0�inch�ID�monitoring�wells.��Aztech�is�proposing�that�two�(2)�of�these�wells�be�positioned�
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in� the�area�south�of� the�suspected�source�area�and,� that�one� location�be�used� to� replace�
existing� shallow� monitoring� well� MW�11.� � This� is� because� shallow� well� MW�11,� at� an�
approximate� completion� depth� of� 12� feet� below� grade,� does� not� appear� penetrate� the�
water�table�by�a�depth�that�is�comparable�to�other�shallow�wells�at�the�site.��As�such,�this�
well� does� not� appear� to� be� providing� depth� to�water� information� that� is� consistent�with�
other�shallow�wells�at�the�site.�������

The�screened�interval�and�construction�specifications�of�the�monitoring�wells�proposed�for�
this� additional� phase� of� site� characterization� should� be� based� on� the� stratigraphy� and�
distribution�of�VOC� impact�at�the�selected� locations.� � In�particular,�well�screens�should�be�
set�within�the�vertical� interval�that� is�most� impacted�within�each�borehole.� �Consideration�
for� well� screen� placement� should� also� be� given� to� zones� of� expected� high� (or,� low)�
permeability.� � The� 1.0�inch� ID� monitoring� wells� proposed� for� installation� are� to� be�
constructed� of�machine�slotted� schedule� 40� PVC� screen� and� riser� pipe.� �Well� depths� and�
screened� intervals�will�be�determined�based�on�field�conditions�but,�are�anticipated�to�be�
comparable�to�those�installed�during�the�February,�2014�drilling�program.�

� Groundwater�Sampling:� �Once�the�new�“on�site”�monitoring�well�network�is�established,�the�
top�of�well�casing�elevations�and�locations�should�be�incorporated�into�the�existing�site�survey.��
This�will� help� to� establish� the� direction� of� groundwater� flow� through� the� suspected� source�
area.� � Additionally,� groundwater� samples� can�be�obtained� from�each� of� the� newly� installed�
wells�and�selected�existing�wells�located�within�the�source�area.��This�initial�sampling�of�the�on�
site� monitoring� well� network� will� establish� the� magnitude� and� distribution� of� baseline�
groundwater�quality�conditions�prior�to�implementing�on�site�remedial�activities.��
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Buffalo
10 Hazelwood Drive
Amherst, NY 14228-2298
Tel: (716)691-2600

TestAmerica Job ID: 480-54461-1
Client Project/Site: Owego Heat Treat #754011

For:
New York State D.E.C.
615 Erie Blvd., West
Syracuse, New York 13204

Attn: Gary Priscott

Authorized for release by:
2/20/2014 3:28:01 PM
Joe Giacomazza, Project Management Assistant II
joe.giacomazza@testamericainc.com
Designee for
Judy Stone, Senior Project Manager
(484)685-0868
judy.stone@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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I certify that this data package is in compliance with the terms and conditions of the contract, both technically
and for completeness, for other than the conditions detailed within the body of this report.  Release of the data
contained in this sample data package and in the electronic data deliverable has been authorized by the
Laboratory Manager or his/her designee, as verified by the following signature.

Joe Giacomazza
Project Management Assistant II
2/20/2014 3:28:01 PM

Client: New York State D.E.C.
Project/Site: Owego Heat Treat #754011

TestAmerica Job ID: 480-54461-1
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Buffalo
10 Hazelwood Drive
Amherst, NY 14228-2298
Tel: (716)691-2600

TestAmerica Job ID: 480-54759-1
Client Project/Site: Owego Heat Treat #754011

For:
New York State D.E.C.
615 Erie Blvd., West
Syracuse, New York 13204

Attn: Gary Priscott

Authorized for release by:
2/24/2014 3:50:41 PM
Joe Giacomazza, Project Management Assistant II
joe.giacomazza@testamericainc.com
Designee for
Judy Stone, Senior Project Manager
(484)685-0868
judy.stone@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.
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I certify that this data package is in compliance with the terms and conditions of the contract, both technically
and for completeness, for other than the conditions detailed within the body of this report.  Release of the data
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Buffalo
10 Hazelwood Drive
Amherst, NY 14228-2298
Tel: (716)691-2600

TestAmerica Job ID: 480-56111-1
Client Project/Site: Owego Heat Treat #754011

For:
New York State D.E.C.
615 Erie Blvd., West
Syracuse, New York 13204

Attn: Gary Priscott

Authorized for release by:
3/21/2014 1:38:24 PM
Joe Giacomazza, Project Management Assistant II
joe.giacomazza@testamericainc.com
Designee for
Judy Stone, Senior Project Manager
(484)685-0868
judy.stone@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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I certify that this data package is in compliance with the terms and conditions of the contract, both technically
and for completeness, for other than the conditions detailed within the body of this report.  Release of the data
contained in this sample data package and in the electronic data deliverable has been authorized by the
Laboratory Manager or his/her designee, as verified by the following signature.

Joe Giacomazza
Project Management Assistant II
3/21/2014 1:38:24 PM

Client: New York State D.E.C.
Project/Site: Owego Heat Treat #754011
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SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
OWEGO HEAT TREAT
1646 Marshland Road
Appalachin, New York

Site No. 754011

PCE TCE VC Cis-1,2 DCE Total VOC
NYSDEC Standard+

(ug/l)
MW-1

06/05/13 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
03/10/14

MW-2
12/14/06* 2,365
3/15/07* 31
6/22/07* 63
9/17/07* 825
12/31/07* 223
3/24/08* 31
9/29/28* 41
3/6/09* 4.6 16 < 1.0 70 91

3/23/11** 5,100 1,300 < 500 < 500 6,400
6/25/12** 3,600 1,100 < 500 < 500 4,700
9/17/12** 7,700 2,700 < 200 1,200 11,600
06/05/13 200 260 4.0 240 709
03/10/14 6,500 3,900 41 937 11,515

MW-3

MW-4

06/04/13 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
03/10/14

MW-5

06/04/13 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
03/10/14

MW-6
12/14/06* 23
3/15/07* 1.0
6/22/07* 6.0
9/17/07* 10
12/31/07* 15
3/24/08* 5.0
9/29/28* 38
3/6/09* < 1.0 < 1.0 < 1.0 < 1.0 < 1.0

3/23/11** 5.3 1.0 < 1.0 < 1.0 6.3
6/25/12** < 1.0 1.0 < 1.0 < 1.0 < 1.0
9/17/12** < 1.0 1.0 < 1.0 < 1.0 < 1.0
06/05/13 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
03/10/14

MW-7
12/14/06* 18
3/15/07* 16
6/22/07* 13
9/17/07* 13
12/31/07* 14
3/24/08* 17
9/29/28* 8.0
3/6/09* < 1.0 1.7 < 1.0 < 1.0 1.7

3/23/11** 2.1 3.0 < 1.0 < 1.0 5.1
6/25/12**
9/17/12** < 1.0 1.2 < 1.0 < 1.0 3.4
06/04/13 2.8 4.1 < 1.0 < 1.0 6.9
03/10/14

 ------------------------- Not Sampled ------------------------- 

 ------------------------- Not Sampled ------------------------- 

 ------------------------- Not Sampled ------------------------- 

 ------------------------- Not Sampled ------------------------- 

 ------------------------- Not Sampled ------------------------- 

 ------------------------- Not Sampled - 12/14/06 -- 6/4-5/13 ------------------------- 

 ------------------------- Not Sampled ------------------------- 

 ------------------------- Not Sampled - 12/14/06 -- 6/4-5/13 ------------------------- 

COMPOUNDWELL ID/DATE

5.0 5.0 2.0 5.0 -

 ------------------------- Not Sampled - 12/14/06 -- 6/4-5/13 ------------------------- 

 ------------------------- Not Sampled - 12/14/06 -- 3/10/14 ------------------------- 
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SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
OWEGO HEAT TREAT
1646 Marshland Road
Appalachin, New York

Site No. 754011

PCE TCE VC Cis-1,2 DCE Total VOC
NYSDEC Standard+

(ug/l)

COMPOUNDWELL ID/DATE

5.0 5.0 2.0 5.0 -

MW-8

06/04/13 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
03/10/14

MW-9

06/05/13 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
03/10/14

MW-10
12/14/06* 603
3/15/07* 2,230
6/22/07* 3,140
9/17/07* 3,530
12/31/07* 1,903
3/24/08* 399
9/29/28* 2,006
3/6/09* 580 160 < 1.0 3.2 772

3/23/11** 1,800 600 < 200 310 2,710
6/25/12**
9/17/12** 2,200 1,200 < 100 670 4,070
06/05/13 1,100 430 < 1.0 200 1,736
03/10/14

MW-11

06/05/13 < 1.0 < 1.0 < 1.0 < 1.0 < 1.0
03/10/14

SB-1 (TW)

03/10/14 150,000 5,000 73 1,332 156,498
SB-4S

03/10/14 100,000 2,500 20 12 102,559
SB-4D

03/10/14 110,000 6,000 210 3,225 119,481
SB-7 (TW)

03/10/14 3,500 570 35 3,928 8,041
SB-9S

03/10/14 46,000 45 < 1.0 44 46,121
SB-9D

03/10/14 16,000 150 17 123 16,335
Notes:

All concentrations presented in micrograms per liter (ug/l)
+  NYSDEC Standard for class GA groundwater given in 6NYCRR Part 703.5 Table 1.

Concentrations in bold are in excess of their respective Standard for class GA groundwater.

*  Lab results provided in Status Report by Geologic, NY, Inc.  (4-29-2009).  Analysis via Method 8260.

**  Lab results provided in Periodic Review Report by Owego Heat Treat (10-15-2012).  Analysis via Method 624 for Method 601 volatiles list.

Total VOC = Sum of all VOCs identified in that sample

Blank space indicates that that information is not available.

Abbreviations:

PCE = Tetrachloroethene Cis 1,2-DCE = Cis-1,2-dichloroethene

TCE = Trichloroethene VC - Vinyl Chloride

 ------------------------- Not Sampled ------------------------- 

 ------------------------- Not Sampled ------------------------- 

 ------------------------- Well Installed February, 2014 -------------------------

 ------------------------- Well Installed February, 2014 -------------------------

 ------------------------- Well Installed February, 2014 -------------------------

 ------------------------- Well Installed February, 2014 -------------------------

 ------------------------- Well Installed February, 2014 -------------------------

 ------------------------- Well Installed February, 2014 -------------------------

 ------------------------- Not Sampled - 12/14/06 -- 6/4-5/13 ------------------------- 

 ------------------------- Not Sampled ------------------------- 

 ------------------------- Not Sampled - 12/14/06 -- 6/4-5/13 ------------------------- 

 ------------------------- Not Sampled ------------------------- 

 ------------------------- Not Sampled ------------------------- 

 ------------------------- Not Sampled - 12/14/06 -- 6/4-5/13 ------------------------- 
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Water Quality Field Parameters
Owego Heat Treat

1646 Marshland Road
Appalachin, New York

Temp
(C) pH SC

(ms/cm)
ORP
(mV)

DO
(mg/l)

Turbidity
(NTU)

MW-1
06/04-05/13 13.7 5.3 0.159 221 3.92 28.1

03/10/14 NM NM NM NM NM NM
MW-2

06/04-05/13 13.0 6.2 0.334 53 0.27 62.4
03/10/14 NM NM NM NM NM NM

SB-1 (TW)
06/04-05/13 NI NI NI NI NI NI

03/10/14 12.0 6.2 0.759 6.3 0.86 NM
MW-3

06/04-05/13 NI NI NI NI NI NI
03/10/14 NM NM NM NM NM NM

MW-4
06/04-05/13 15.0 6.7 0.588 175 1.75 38.4

03/10/14 NM NM NM NM NM NM
MW-5

06/04-05/13 15.6 5.0 0.089 245 8.63 2.5
03/10/14 NM NM NM NM NM NM

MW-6
06/04-05/13 13.4 7.3 0.582 86 0.00 1.0

03/10/14 NM NM NM NM NM NM
SB-4S

06/04-05/13 NI NI NI NI NI NI
03/10/14 11.3 6.4 0.731 36 3.43 NM

SB-4D
06/04-05/13 NI NI NI NI NI NI

03/10/14 12.2 6.7 0.711 -26 6.39 NM
SB-7 (TW)

06/04-05/13 NI NI NI NI NI NI
03/10/14 10.2 7.1 0.664 32 6.88 NM

SB-9S
06/04-05/13 NI NI NI NI NI NI

03/10/14 NM NM NM NM NM NM
SB-9D

06/04-05/13 NI NI NI NI NI NI
03/10/14 10.8 6.9 0.544 34 3.43 NM

MW-7
06/04-05/13 13.8 7.2 0.691 106 0.00 22.8

03/10/14 NM NM NM NM NM NM
MW-8

06/04-05/13 11.6 7.3 0.269 201 9.27 76.6
03/10/14 NM NM NM NM NM NM

MW-9
06/04-05/13 12.3 7.0 0.594 34 0.74 24.9

03/10/14 NM NM NM NM NM NM
MW-10

06/04-05/13 11.7 7.4 0.534 182 0.00 1.9
03/10/14 NM NM NM NM NM NM

MW-11
06/04-05/13 16.9 6.5 0.247 26 0.50 9.3

03/10/14 NM NM NM NM NM NM
Notes:

NI = Well not installed on that date

NM = Water Quality Field Parameter measurements not collected from that location on that date

WELL ID/DATE
PARAMETER
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Summary�of�Slug�Test�Analysis
Owego�Heat�Treat

1646�Marshland�Road
Appalachin,�New�York

Slug�In Slug�Out�
(cm/sec) (cm/sec) (cm/sec) (ft/day)

MW�1�(Slug�1) 0.01323 0.01467
MW�1�(Slug�2) 0.01185 0.01435

MW�1�(Slug�3,�T�1) 0.0115 0.0138
MW�1�(Slug�3,�T�2) 0.008482 0.008454
MW�2�(Slug�1) 0.000464 0.0003486
MW�2�(Slug�2) 0.0004524 0.0002091

MW�2�(Slug�3,�T�1) 0.0006214 0.000437
MW�2�(Slug�3,�T�2) 0.0004797 0.000387

Slug�Testing�conducted�March�10,�2014

Well/Test�ID Formation

0.012042 34.14

0.000425 1.20
SILT,�"little"�to�
"some"�clay

SAND�&�GRAVEL�
(assumed)

Average



Aqtesolve�Data�Input���Slug�Test�Analysis
Owego�Heat�Treat

1646�Marshland�Road
Appalachin,�New�York

Elapsed�
Seconds

Delta
Elapsed�
Seconds

Delta

16:00 80 12.00 0.00 16:25 1,552 10.70 1.42 0 1.42
16:00 82 10.85 1.15 0 1.15 16:25 1,554 11.46 0.66 2 0.66
16:00 84 11.55 0.45 2 0.45 16:25 1,556 12.04 0.08 4 0.08
16:01 88 11.92 0.08 6 0.08 16:25 1,558 12.07 0.05 6 0.05
16:01 90 11.93 0.07 8 0.07 16:25 1,560 12.08 0.04 8 0.04
16:01 92 11.95 0.05 10 0.05 16:25 1,562 11.72 0.40 10 0.40
16:01 94 11.95 0.05 12 0.05 16:25 1,564 12.09 0.03 12 0.03
16:01 96 11.96 0.04 14 0.04 16:25 1,566 12.09 0.03 14 0.03
16:01 104 11.96 0.04 22 0.04 16:25 1,568 12.10 0.02 16 0.02
16:01 106 11.97 0.03 24 0.03 16:26 1,598 12.11 0.01 46 0.01
16:03 224 11.98 0.02 142 0.02 16:26 1,600 12.12 0.00 48 0.00
16:03 226 11.99 0.01 144 0.01 16:26 1,602 12.12 0.00 50 0.00
16:04 266 12.00 0.00 184 0.00

16:27 1,704 13.38 �1.26 0 1.26
16:04 268 12.43 �0.43 16:28 1,706 12.65 �0.53 2 0.53
16:04 270 12.95 �0.95 0 0.95 16:28 1,708 12.29 �0.17 4 0.17
16:04 272 12.32 �0.32 2 0.32 16:28 1,710 12.18 �0.06 6 0.06
16:04 274 12.11 �0.11 4 0.11 16:28 1,712 12.15 �0.03 8 0.03
16:04 276 12.05 �0.05 6 0.05 16:28 1,714 12.15 �0.03 10 0.03
16:04 278 12.03 �0.03 8 0.03 16:28 1,716 12.14 �0.02 12 0.02
16:04 280 12.02 �0.02 10 0.02 16:30 1,856 12.13 �0.01 152 0.01
16:04 282 12.01 �0.01 12 0.01 16:30 1,858 12.12 0.00 154 0.00
16:04 284 12.01 �0.01 14 0.01 16:31 1,888 12.12 0.00 184 0.00
16:05 348 11.99 0.01 16:39 2,420 12.06 0.06

16:05 350 11.24 0.75 0 0.75 16:39 2,422 10.77 1.29 0 1.29
16:05 352 11.45 0.54 2 0.54 16:39 2,424 11.53 0.53 2 0.53
16:05 354 11.86 0.13 4 0.13 16:40 2,426 11.98 0.08 4 0.08
16:05 356 11.93 0.06 6 0.06 16:40 2,428 12.01 0.05 6 0.05
16:05 358 11.95 0.04 8 0.04 16:40 2,430 12.02 0.04 8 0.04
16:05 360 11.96 0.03 10 0.03 16:40 2,432 12.03 0.03 10 0.03
16:05 364 11.96 0.03 14 0.03 16:40 2,446 12.03 0.03 24 0.03
16:05 366 11.97 0.02 16 0.02 16:40 2,448 12.04 0.02 26 0.02
16:05 382 11.98 0.01 32 0.01 16:41 2,496 12.02 0.04 74 0.04
16:05 384 11.99 0.00 34 0.00
16:09 610 12.03 �0.04 16:41 2,498 12.19 �0.17

16:41 2,500 12.36 �0.34 0 0.34
16:09 612 13.13 �1.10 0 1.10 16:41 2,502 12.12 �0.10 2 0.10
16:09 614 12.72 �0.69 2 0.69 16:41 2,504 12.06 �0.04 4 0.04
16:09 616 12.27 �0.24 4 0.24 16:41 2,506 12.04 �0.02 6 0.02
16:09 618 12.14 �0.11 6 0.11 16:41 2,508 12.04 �0.02 8 0.02
16:09 620 12.10 �0.07 8 0.07 16:41 2,510 12.03 �0.01 10 0.01
16:09 622 12.09 �0.06 10 0.06 16:41 2,512 12.03 �0.01 12 0.01
16:09 624 12.08 �0.05 12 0.05 16:41 2,514 12.03 �0.01 14 0.01
16:11 700 12.08 �0.05 88 0.05 16:41 2,516 12.03 �0.01 16 0.01
16:18 1,114 12.07 �0.04 502 0.04 16:41 2,518 12.03 �0.01 18 0.01
16:18 1,116 12.06 �0.03 504 0.03 16:41 2,520 12.03 �0.01 20 0.01
16:19 1,212 12.06 �0.03 600 0.03 16:43 2,658 12.03 �0.01 158 0.01
16:19 1,214 12.05 �0.02 602 0.02
16:19 1,224 12.05 �0.02 612 0.02
16:25 1,550 12.12 �0.09

TESTING�CONDUCTED�MARCH�10,�2014 Anticipated�displacement�in�a�2.0"�ID�Well:��Slug�1�=�1.0';��Slug�2�=�1.5';��Slug�3�=�2.0'

Aqtesolve�Input
TEST

MW�1:��Slug�1�
IN�

MW�1:��Slug�1�
OUT

Clock DTW Delta
Elapsed�Time�
(seconds)

MW�1:��Slug�3�
OUT�(TEST�1)

MW�1:��Slug�3�
IN�(TEST�2)

MW�1:��Slug�3��
OUT�(TEST�2)

MW�1:�Slug�3�
IN�(TEST�1)

MW�1:��Slug�2�
IN

MW�1:��Slug�2��
OUT

Aqtesolve�Input
TEST Clock DTW Delta

Elapsed�Time�
(seconds)
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MW-1: SLUG-1 = IN

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLV Std 4.0\Owego\MW-1 Slug-1 IN.aqt
Date: 04/08/14 Time: 10:35:10

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-1
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 22. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-1)

Initial Displacement: 1.29 ft Static Water Column Height: 17. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.01323 cm/sec y0 = 1.301 ft
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MW-1: SLUG-1 = OUT

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLV Std 4.0\Owego\MW-1 Slug-1 OUT.aqt
Date: 04/08/14 Time: 10:37:47

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-1
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 22. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-1)

Initial Displacement: 0.34 ft Static Water Column Height: 17. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.01467 cm/sec y0 = 0.3382 ft
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MW-1: SLUG-2 = IN

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLV Std 4.0\Owego\MW-1 Slug-2 IN.aqt
Date: 04/08/14 Time: 10:39:48

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-1
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 22. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-1)

Initial Displacement: 1.42 ft Static Water Column Height: 17. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.01185 cm/sec y0 = 1.432 ft
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MW-1: SLUG-2 = OUT

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLV Std 4.0\Owego\MW-1 Slug-2 OUT.aqt
Date: 04/08/14 Time: 10:41:30

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-1
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 22. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-1)

Initial Displacement: 1.26 ft Static Water Column Height: 17. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.01435 cm/sec y0 = 0.9165 ft
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MW-1: SLUG-3 = IN (TEST-1)

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLV Std 4.0\Owego\MW-1 Slug-3 IN Test 1.aqt
Date: 04/08/14 Time: 10:44:17

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-1
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 22. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-1)

Initial Displacement: 1.15 ft Static Water Column Height: 17. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.0115 cm/sec y0 = 1.144 ft
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MW-1: SLUG-3 = OUT (TEST-1)

Data Set: C:\...\MW-1 Slug-3 OUT Test 1.aqt
Date: 04/08/14 Time: 10:46:15

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-1
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 22. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-1)

Initial Displacement: 0.95 ft Static Water Column Height: 17. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.0138 cm/sec y0 = 0.9483 ft
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MW-1: SLUG-3 = IN (TEST-2)

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLV Std 4.0\Owego\MW-1 Slug-3 IN Test 2.aqt
Date: 04/16/14 Time: 10:37:25

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-1
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 22. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-1)

Initial Displacement: 0.75 ft Static Water Column Height: 17. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.008482 cm/sec y0 = 0.7878 ft
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MW-1: SLUG-3 = OUT (TEST-2)

Data Set: C:\...\MW-1 Slug-3 OUT Test 2.aqt
Date: 04/08/14 Time: 10:50:18

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-1
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 22. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-1)

Initial Displacement: 1.1 ft Static Water Column Height: 17. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.008454 cm/sec y0 = 1.129 ft



Aqtesolve�Data�Input���Slug�Test�Analysis
Owego�Heat�Treat

1646�Marshland�Road
Appalachin,�New�York

Elapsed�
Seconds

Delta
Elapsed�
Seconds

Delta

14:52 0 14.91 0.00 15:03 700 15.19 1.47
14:52 30 14.57 0.34 15:03 702 16.97 �1.78 0 1.78
14:52 32 13.25 1.66 0 1.66 15:03 704 16.89 �1.70 2 1.70
14:52 36 13.41 1.50 4 1.50 15:03 706 16.80 �1.61 4 1.61
14:52 38 13.73 1.18 6 1.18 15:04 708 16.73 �1.54 6 1.54
14:52 40 13.57 1.34 8 1.34 15:04 710 16.66 �1.47 8 1.47
14:52 42 13.63 1.28 10 1.28 15:04 712 16.60 �1.41 10 1.41
14:52 44 13.69 1.22 12 1.22 15:04 714 16.55 �1.36 12 1.36
14:52 46 13.74 1.17 14 1.17 15:04 716 16.50 �1.31 14 1.31
14:53 48 13.79 1.12 16 1.12 15:04 718 16.46 �1.27 16 1.27
14:53 50 13.83 1.08 18 1.08 15:04 720 16.41 �1.22 18 1.22
14:53 52 13.88 1.03 20 1.03 15:04 722 16.37 �1.18 20 1.18
14:53 54 13.92 0.99 22 0.99 15:04 724 16.33 �1.14 22 1.14
14:53 56 13.96 0.95 24 0.95 15:04 726 16.29 �1.10 24 1.10
14:53 58 14.00 0.91 26 0.91 15:04 728 16.26 �1.07 26 1.07
14:53 60 14.04 0.87 28 0.87 15:04 730 16.23 �1.04 28 1.04
14:53 62 14.07 0.84 30 0.84 15:04 732 16.19 �1.00 30 1.00
14:53 64 14.11 0.80 32 0.80 15:04 734 16.15 �0.96 32 0.96
14:53 66 14.11 0.80 34 0.80 15:04 736 16.12 �0.93 34 0.93
14:53 68 14.18 0.73 36 0.73 15:04 738 16.09 �0.90 36 0.90
14:53 70 14.21 0.70 38 0.70 15:04 740 16.07 �0.88 38 0.88
14:53 72 14.24 0.67 40 0.67 15:04 742 16.04 �0.85 40 0.85
14:53 74 14.27 0.64 42 0.64 15:04 744 16.01 �0.82 42 0.82
14:53 76 14.30 0.61 44 0.61 15:04 746 15.98 �0.79 44 0.79
14:53 78 14.37 0.54 46 0.54 15:04 748 15.95 �0.76 46 0.76
14:53 80 14.35 0.56 48 0.56 15:04 750 15.93 �0.74 48 0.74
14:53 82 14.40 0.51 50 0.51 15:04 752 15.91 �0.72 50 0.72
14:53 84 14.40 0.51 52 0.51 15:04 754 15.88 �0.69 52 0.69
14:53 86 14.43 0.48 54 0.48 15:04 756 15.86 �0.67 54 0.67
14:53 88 14.45 0.46 56 0.46 15:04 758 15.84 �0.65 56 0.65
14:53 90 14.49 0.42 58 0.42 15:04 760 15.82 �0.63 58 0.63
14:53 92 14.49 0.42 60 0.42 15:04 762 15.79 �0.60 60 0.60
14:53 94 14.52 0.39 62 0.39 15:04 764 15.78 �0.59 62 0.59
14:53 96 14.54 0.37 64 0.37 15:04 766 15.76 �0.57 64 0.57
14:53 98 14.56 0.35 66 0.35 15:05 768 15.74 �0.55 66 0.55
14:53 100 14.58 0.33 68 0.33 15:05 770 15.72 �0.53 68 0.53
14:53 102 14.60 0.31 70 0.31 15:05 772 15.71 �0.52 70 0.52
14:53 104 14.62 0.29 72 0.29 15:05 774 15.69 �0.50 72 0.50
14:53 106 14.63 0.28 74 0.28 15:05 776 15.67 �0.48 74 0.48
14:54 108 14.65 0.26 76 0.26 15:05 778 15.66 �0.47 76 0.47
14:54 110 14.67 0.24 78 0.24 15:05 780 15.65 �0.46 78 0.46
14:54 112 14.69 0.22 80 0.22 15:05 782 15.63 �0.44 80 0.44
14:54 114 14.70 0.21 82 0.21 15:05 784 15.62 �0.43 82 0.43
14:54 116 14.72 0.19 84 0.19 15:05 786 15.60 �0.41 84 0.41
14:54 118 14.73 0.18 86 0.18 15:05 788 15.59 �0.40 86 0.40
14:54 120 14.75 0.16 88 0.16 15:05 790 15.57 �0.38 88 0.38
14:54 122 14.76 0.15 90 0.15 15:05 792 15.56 �0.37 90 0.37
14:54 124 14.78 0.13 92 0.13 15:05 794 15.55 �0.36 92 0.36
14:54 126 14.79 0.12 94 0.12 15:05 796 15.54 �0.35 94 0.35
14:54 128 14.80 0.11 96 0.11 15:05 798 15.53 �0.34 96 0.34
14:54 130 14.81 0.10 98 0.10 15:05 800 15.52 �0.33 98 0.33
14:54 132 14.82 0.09 100 0.09 15:05 802 15.51 �0.32 100 0.32
14:54 136 14.84 0.07 104 0.07 15:05 804 15.50 �0.31 102 0.31
14:54 138 14.85 0.06 106 0.06 15:05 806 15.49 �0.30 104 0.30
14:54 140 14.87 0.04 108 0.04 15:05 808 15.48 �0.29 106 0.29
14:54 142 14.87 0.04 110 0.04 15:05 810 15.47 �0.28 108 0.28
14:54 144 14.89 0.02 112 0.02 15:05 812 15.47 �0.28 110 0.28
14:54 146 14.90 0.01 114 0.01 15:05 816 15.45 �0.26 114 0.26

15:05 820 15.44 �0.25 118 0.25
TESTING�CONDUCTED�MARCH�10,�2014 15:05 822 15.43 �0.24 120 0.24

15:05 824 15.42 �0.23 122 0.23
15:05 826 15.41 �0.22 124 0.22
15:06 830 15.40 �0.21 128 0.21
15:06 834 15.38 �0.19 132 0.19
15:06 838 15.38 �0.19 136 0.19
15:06 842 15.37 �0.18 140 0.18
15:06 846 15.37 �0.18 144 0.18
15:06 848 15.36 �0.17 146 0.17
15:06 852 15.36 �0.17 150 0.17
15:06 856 15.34 �0.15 154 0.15
15:06 860 15.34 �0.15 158 0.15
15:06 864 15.34 �0.15 162 0.15
15:06 866 15.33 �0.14 164 0.14
15:06 870 15.32 �0.13 168 0.13
15:06 874 15.32 �0.13 172 0.13
15:06 878 15.31 �0.12 176 0.12
15:07 890 15.30 �0.11 188 0.11
15:07 894 15.29 �0.10 192 0.10
15:07 910 15.29 �0.10 208 0.10
15:07 912 15.28 �0.09 210 0.09
15:07 916 15.28 �0.09 214 0.09
15:08 958 15.27 �0.08 256 0.08
15:08 960 15.26 �0.07 258 0.07
15:10 1,126 15.24 �0.05 424 0.05
15:11 1,150 15.23 �0.04 448 0.04
15:14 1,308 15.22 �0.03 606 0.03
15:14 1,334 15.21 �0.02 632 0.02
15:14 1,358 15.21 �0.02 656 0.02
15:15 1,420 15.20 �0.01 718 0.01

Anticipated�displacement�in�a�2.0"�ID�Well:��
Slug�1�=�1.0';��Slug�2�=�1.5';��Slug�3�=�2.0'

Aqtesolve�Input
TEST Clock

Elapsed�Time�
(seconds)

DTW Delta

MW�2:��Slug�3�
IN�(Test�1)

Aqtesolve�Input

MW�2:��Slug�3�
OUT�(TEST�1)

DeltaTEST Clock
Elapsed�Time�
(seconds)

DTW



Aqtesolve�Data�Input���Slug�Test�Analysis
Owego�Heat�Treat

1646�Marshland�Road
Appalachin,�New�York

Elapsed�
Seconds

Delta
Elapsed�
Seconds

Delta

15:19 1,640 15.18 0.00 15:36 2,676 15.14
15:19 1,652 13.29 1.89 0 1.89 15:37 2,688 16.41 �1.27
15:19 1,654 14.04 1.14 2 1.14 15:37 2,690 16.87 �1.73 0 1.73
15:19 1,656 13.69 1.49 4 1.49 15:37 2,692 16.79 �1.65 2 1.65
15:19 1,658 13.76 1.42 6 1.42 15:37 2,694 16.72 �1.58 4 1.58
15:19 1,660 13.82 1.36 8 1.36 15:37 2,696 16.66 �1.52 6 1.52
15:19 1,662 13.87 1.31 10 1.31 15:37 2,698 16.60 �1.46 8 1.46
15:19 1,664 13.93 1.25 12 1.25 15:37 2,700 16.55 �1.41 10 1.41
15:19 1,666 13.98 1.20 14 1.20 15:37 2,702 16.51 �1.37 12 1.37
15:20 1,668 14.03 1.15 16 1.15 15:37 2,704 16.46 �1.32 14 1.32
15:20 1,670 14.07 1.11 18 1.11 15:37 2,706 16.42 �1.28 16 1.28
15:20 1,672 14.12 1.06 20 1.06 15:37 2,708 16.38 �1.24 18 1.24
15:20 1,674 14.15 1.03 22 1.03 15:37 2,710 16.34 �1.20 20 1.20
15:20 1,676 14.21 0.97 24 0.97 15:37 2,712 16.30 �1.16 22 1.16
15:20 1,678 14.23 0.95 26 0.95 15:37 2,714 16.27 �1.13 24 1.13
15:20 1,680 14.26 0.92 28 0.92 15:37 2,716 16.23 �1.09 26 1.09
15:20 1,682 14.30 0.88 30 0.88 15:37 2,718 16.20 �1.06 28 1.06
15:20 1,684 14.33 0.85 32 0.85 15:37 2,720 16.17 �1.03 30 1.03
15:20 1,686 14.37 0.81 34 0.81 15:37 2,722 16.14 �1.00 32 1.00
15:20 1,688 14.39 0.79 36 0.79 15:37 2,724 16.11 �0.97 34 0.97
15:20 1,690 14.41 0.77 38 0.77 15:37 2,726 16.08 �0.94 36 0.94
15:20 1,692 14.45 0.73 40 0.73 15:37 2,728 16.05 �0.91 38 0.91
15:20 1,694 14.47 0.71 42 0.71 15:37 2,730 16.03 �0.89 40 0.89
15:20 1,696 14.50 0.68 44 0.68 15:37 2,732 16.01 �0.87 42 0.87
15:20 1,698 14.52 0.66 46 0.66 15:37 2,734 15.98 �0.84 44 0.84
15:20 1,700 14.53 0.65 48 0.65 15:37 2,736 15.95 �0.81 46 0.81
15:20 1,702 14.56 0.62 50 0.62 15:37 2,738 15.93 �0.79 48 0.79
15:20 1,704 14.59 0.59 52 0.59 15:37 2,740 15.91 �0.77 50 0.77
15:20 1,706 14.60 0.58 54 0.58 15:37 2,742 15.88 �0.74 52 0.74
15:20 1,708 14.62 0.56 56 0.56 15:37 2,744 15.86 �0.72 54 0.72
15:20 1,710 14.65 0.53 58 0.53 15:37 2,746 15.84 �0.70 56 0.70
15:20 1,712 14.66 0.52 60 0.52 15:38 2,748 15.82 �0.68 58 0.68
15:20 1,714 14.68 0.50 62 0.50 15:38 2,750 15.80 �0.66 60 0.66
15:20 1,716 14.69 0.49 64 0.49 15:38 2,752 15.78 �0.64 62 0.64
15:20 1,718 14.71 0.47 66 0.47 15:38 2,754 15.76 �0.62 64 0.62
15:20 1,720 14.73 0.45 68 0.45 15:38 2,756 15.74 �0.60 66 0.60
15:20 1,722 14.75 0.43 70 0.43 15:38 2,758 15.73 �0.59 68 0.59
15:20 1,724 14.76 0.42 72 0.42 15:38 2,760 15.71 �0.57 70 0.57
15:20 1,726 14.77 0.41 74 0.41 15:38 2,762 15.69 �0.55 72 0.55
15:21 1,728 14.79 0.39 76 0.39 15:38 2,764 15.68 �0.54 74 0.54
15:21 1,730 14.80 0.38 78 0.38 15:38 2,766 15.66 �0.52 76 0.52
15:21 1,732 14.82 0.36 80 0.36 15:38 2,768 15.65 �0.51 78 0.51
15:21 1,734 14.83 0.35 82 0.35 15:38 2,770 15.63 �0.49 80 0.49
15:21 1,736 14.85 0.33 84 0.33 15:38 2,772 15.62 �0.48 82 0.48
15:21 1,738 14.85 0.33 86 0.33 15:38 2,774 15.60 �0.46 84 0.46
15:21 1,740 14.87 0.31 88 0.31 15:38 2,776 15.59 �0.45 86 0.45
15:21 1,742 14.88 0.30 90 0.30 15:38 2,778 15.58 �0.44 88 0.44
15:21 1,744 14.89 0.29 92 0.29 15:38 2,780 15.57 �0.43 90 0.43
15:21 1,746 14.90 0.28 94 0.28 15:38 2,782 15.56 �0.42 92 0.42
15:21 1,748 14.91 0.27 96 0.27 15:38 2,784 15.55 �0.41 94 0.41
15:21 1,750 14.92 0.26 98 0.26 15:38 2,786 15.54 �0.40 96 0.40
15:21 1,752 14.93 0.25 100 0.25 15:38 2,788 15.53 �0.39 98 0.39
15:21 1,754 14.93 0.25 102 0.25 15:38 2,790 15.52 �0.38 100 0.38
15:21 1,756 14.95 0.23 104 0.23 15:38 2,792 15.51 �0.37 102 0.37
15:21 1,758 14.95 0.23 106 0.23 15:38 2,794 15.50 �0.36 104 0.36
15:21 1,760 14.96 0.22 108 0.22 15:38 2,796 15.49 �0.35 106 0.35
15:21 1,762 14.97 0.21 110 0.21 15:38 2,798 15.48 �0.34 108 0.34
15:21 1,764 14.97 0.21 112 0.21 15:38 2,800 15.47 �0.33 110 0.33
15:21 1,766 14.98 0.20 114 0.20 15:38 2,802 15.46 �0.32 112 0.32
15:21 1,768 14.99 0.19 116 0.19 15:38 2,804 15.45 �0.31 114 0.31
15:21 1,772 15.00 0.18 120 0.18 15:39 2,812 15.43 �0.29 122 0.29
15:21 1,776 15.01 0.17 124 0.17 15:39 2,820 15.41 �0.27 130 0.27
15:21 1,778 15.02 0.16 126 0.16 15:39 2,828 15.38 �0.24 138 0.24
15:21 1,782 15.03 0.15 130 0.15 15:39 2,836 15.36 �0.22 146 0.22
15:21 1,786 15.04 0.14 134 0.14 15:39 2,844 15.35 �0.21 154 0.21
15:22 1,788 15.04 0.14 136 0.14 15:39 2,852 15.33 �0.19 162 0.19
15:22 1,790 15.05 0.13 138 0.13 15:40 2,868 15.32 �0.18 178 0.18
15:22 1,794 15.06 0.12 142 0.12 15:40 2,884 15.30 �0.16 194 0.16
15:22 1,796 15.07 0.11 144 0.11 15:40 2,900 15.28 �0.14 210 0.14
15:22 1,804 15.08 0.10 152 0.10 15:40 2,916 15.28 �0.14 226 0.14
15:22 1,808 15.09 0.09 156 0.09 15:41 2,932 15.27 �0.13 242 0.13
15:22 1,816 15.11 0.07 164 0.07 15:41 2,964 15.26 �0.12 274 0.12
15:22 1,824 15.11 0.07 172 0.07 15:41 2,980 15.25 �0.11 290 0.11
15:22 1,832 15.12 0.06 180 0.06 15:42 3,044 15.24 �0.10 354 0.10
15:22 1,840 15.13 0.05 188 0.05 15:43 3,060 15.23 �0.09 370 0.09
15:23 1,848 15.13 0.05 196 0.05 15:43 3,076 15.24 �0.10 386 0.10
15:23 1,856 15.15 0.03 204 0.03 15:43 3,084 15.24 �0.10 394 0.10
15:23 1,888 15.17 0.01 236 0.01 15:43 3,092 15.24 �0.10 402 0.10
15:23 1,898 15.17 0.01 246 0.01 15:44 3,108 15.23 �0.09 418 0.09

15:44 3,164 15.23 �0.09 474 0.09
15:45 3,192 15.21 �0.07 502 0.07

TESTING�CONDUCTED�MARCH�10,�2014 15:45 3,194 15.20 �0.06 504 0.06
Anticipated�displacement�in�a�2.0"�ID�Well:��

Slug�1�=�1.0';��Slug�2�=�1.5';��Slug�3�=�2.0'

TEST Clock
Elapsed�Time�
(seconds)

DTW Delta
Aqtesolve�Input

MW�2:��SLUG�3�
OUT�(TEST�2)

TEST Clock Delta
Elapsed�Time�
(seconds)

DTW
Aqtesolve�Input

MW�2:��SLUG�3�
IN�(TEST�2)



Aqtesolve�Data�Input���Slug�Test�Analysis
Owego�Heat�Treat

1646�Marshland�Road
Appalachin,�New�York

Elapsed�
Seconds

Delta
Elapsed�
Seconds

Delta

15:45 3,194 15.20 0.00 16:14 4,932 15.06 0.00
15:45 3,196 13.88 1.32 0 1.32 16:14 4,950 16.36 �1.30 0 1.30
15:45 3,198 14.03 1.17 2 1.17 16:14 4,952 16.30 �1.24 2 1.24
15:45 3,200 14.09 1.11 4 1.11 16:14 4,954 16.25 �1.19 4 1.19
15:45 3,202 14.14 1.06 6 1.06 16:14 4,956 16.21 �1.15 6 1.15
15:45 3,204 14.01 1.19 8 1.19 16:14 4,958 16.17 �1.11 8 1.11
15:45 3,206 14.23 0.97 10 0.97 16:14 4,960 16.13 �1.07 10 1.07
15:45 3,208 14.27 0.93 12 0.93 16:14 4,962 16.10 �1.04 12 1.04
15:45 3,210 14.30 0.90 14 0.90 16:14 4,964 16.07 �1.01 14 1.01
15:45 3,212 14.33 0.87 16 0.87 16:14 4,966 16.03 �0.97 16 0.97
15:45 3,214 14.37 0.83 18 0.83 16:15 4,968 16.01 �0.95 18 0.95
15:45 3,216 14.40 0.80 20 0.80 16:15 4,970 15.98 �0.92 20 0.92
15:45 3,218 14.42 0.78 22 0.78 16:15 4,972 15.96 �0.90 22 0.90
15:45 3,220 14.45 0.75 24 0.75 16:15 4,974 15.94 �0.88 24 0.88
15:45 3,222 14.48 0.72 26 0.72 16:15 4,976 15.91 �0.85 26 0.85
15:45 3,224 14.51 0.69 28 0.69 16:15 4,978 15.89 �0.83 28 0.83
15:45 3,226 14.53 0.67 30 0.67 16:15 4,980 15.86 �0.80 30 0.80
15:46 3,228 14.55 0.65 32 0.65 16:15 4,982 15.84 �0.78 32 0.78
15:46 3,230 14.57 0.63 34 0.63 16:15 4,984 15.82 �0.76 34 0.76
15:46 3,232 14.59 0.61 36 0.61 16:15 4,986 15.80 �0.74 36 0.74
15:46 3,234 14.61 0.59 38 0.59 16:15 4,988 15.78 �0.72 38 0.72
15:46 3,236 14.63 0.57 40 0.57 16:15 4,990 15.76 �0.70 40 0.70
15:46 3,238 14.65 0.55 42 0.55 16:15 4,992 15.75 �0.69 42 0.69
15:46 3,240 14.67 0.53 44 0.53 16:15 4,994 15.73 �0.67 44 0.67
15:46 3,242 14.68 0.52 46 0.52 16:15 4,996 15.71 �0.65 46 0.65
15:46 3,244 14.70 0.50 48 0.50 16:15 4,998 15.70 �0.64 48 0.64
15:46 3,246 14.71 0.49 50 0.49 16:15 5,000 15.68 �0.62 50 0.62
15:46 3,248 14.73 0.47 52 0.47 16:15 5,002 15.67 �0.61 52 0.61
15:46 3,250 14.74 0.46 54 0.46 16:15 5,004 15.65 �0.59 54 0.59
15:46 3,252 14.76 0.44 56 0.44 16:15 5,006 15.63 �0.57 56 0.57
15:46 3,254 14.77 0.43 58 0.43 16:15 5,008 15.62 �0.56 58 0.56
15:46 3,256 14.79 0.41 60 0.41 16:15 5,010 15.61 �0.55 60 0.55
15:46 3,258 14.79 0.41 62 0.41 16:15 5,012 15.60 �0.54 62 0.54
15:46 3,260 14.80 0.40 64 0.40 16:15 5,014 15.58 �0.52 64 0.52
15:46 3,262 14.82 0.38 66 0.38 16:15 5,016 15.57 �0.51 66 0.51
15:46 3,264 14.83 0.37 68 0.37 16:15 5,018 15.56 �0.50 68 0.50
15:46 3,266 14.84 0.36 70 0.36 16:15 5,020 15.55 �0.49 70 0.49
15:46 3,268 14.86 0.34 72 0.34 16:15 5,022 15.54 �0.48 72 0.48
15:46 3,270 14.87 0.33 74 0.33 16:15 5,024 15.53 �0.47 74 0.47
15:46 3,272 14.88 0.32 76 0.32 16:15 5,026 15.52 �0.46 76 0.46
15:46 3,274 14.89 0.31 78 0.31 16:16 5,028 15.51 �0.45 78 0.45
15:46 3,276 14.90 0.30 80 0.30 16:16 5,030 15.50 �0.44 80 0.44
15:46 3,278 14.90 0.30 82 0.30 16:16 5,032 15.49 �0.43 82 0.43
15:46 3,280 14.91 0.29 84 0.29 16:16 5,034 15.48 �0.42 84 0.42
15:46 3,282 14.92 0.28 86 0.28 16:16 5,036 15.47 �0.41 86 0.41
15:46 3,284 14.93 0.27 88 0.27 16:16 5,040 15.46 �0.40 90 0.40
15:47 3,292 14.95 0.25 96 0.25 16:16 5,042 15.45 �0.39 92 0.39
15:47 3,294 14.96 0.24 98 0.24 16:16 5,044 15.44 �0.38 94 0.38
15:47 3,296 14.97 0.23 100 0.23 16:16 5,046 15.43 �0.37 96 0.37
15:47 3,300 14.98 0.22 104 0.22 16:16 5,048 15.42 �0.36 98 0.36
15:47 3,302 14.99 0.21 106 0.21 16:16 5,050 15.42 �0.36 100 0.36
15:47 3,304 15.00 0.20 108 0.20 16:16 5,052 15.41 �0.35 102 0.35
15:47 3,314 15.02 0.18 118 0.18 16:16 5,056 15.40 �0.34 106 0.34
15:47 3,316 15.03 0.17 120 0.17 16:16 5,058 15.39 �0.33 108 0.33
15:47 3,326 15.05 0.15 130 0.15 16:16 5,060 15.39 �0.33 110 0.33
15:47 3,330 15.05 0.15 134 0.15 16:16 5,062 15.38 �0.32 112 0.32
15:47 3,334 15.06 0.14 138 0.14 16:16 5,068 15.37 �0.31 118 0.31
15:47 3,342 15.07 0.13 146 0.13 16:16 5,070 15.36 �0.30 120 0.30
15:48 3,350 15.08 0.12 154 0.12 16:16 5,072 15.35 �0.29 122 0.29
15:48 3,352 15.09 0.11 156 0.11 16:16 5,076 15.35 �0.29 126 0.29
15:48 3,370 15.11 0.09 174 0.09 16:16 5,080 15.34 �0.28 130 0.28
15:48 3,380 15.11 0.09 184 0.09 16:16 5,084 15.33 �0.27 134 0.27
15:48 3,382 15.12 0.08 186 0.08 16:17 5,088 15.33 �0.27 138 0.27
15:49 3,418 15.13 0.07 222 0.07 16:17 5,092 15.32 �0.26 142 0.26
15:49 3,436 15.14 0.06 240 0.06 16:17 5,096 15.31 �0.25 146 0.25
15:49 3,438 15.15 0.05 242 0.05 16:17 5,100 15.31 �0.25 150 0.25
15:54 3,744 15.15 0.05 548 0.05 16:17 5,104 15.30 �0.24 154 0.24
15:54 3,746 15.15 0.05 550 0.05 16:17 5,108 15.30 �0.24 158 0.24

16:17 5,112 15.29 �0.23 162 0.23
16:17 5,132 15.28 �0.22 182 0.22
16:17 5,136 15.27 �0.21 186 0.21
16:17 5,140 15.27 �0.21 190 0.21

TESTING�CONDUCTED�MARCH�10,�2014 16:17 5,144 15.27 �0.21 194 0.21
16:18 5,148 15.26 �0.20 198 0.20
16:18 5,182 15.25 �0.19 232 0.19
16:18 5,184 15.24 �0.18 234 0.18
16:19 5,214 15.24 �0.18 264 0.18
16:19 5,216 15.24 �0.18 266 0.18
16:19 5,218 15.23 �0.17 268 0.17
16:21 5,332 15.21 �0.15 382 0.15
16:21 5,354 15.21 �0.15 404 0.15

Anticipated�displacement�in�a�2.0"�ID�Well:��

MW�2:��SLUG�2�
OUT

TEST Clock
Elapsed�Time�
(seconds)

DTW Delta
Aqtesolve�Input

TEST Clock
Elapsed�Time�
(seconds)

MW�2:��SLUG�2�
IN

Slug�1�=�1.0';��Slug�2�=�1.5';��Slug�3�=�2.0'

Delta
Aqtesolve�Input

DTW



Aqtesolve�Data�Input���Slug�Test�Analysis
Owego�Heat�Treat

1646�Marshland�Road
Appalachin,�New�York

Elapsed�
Seconds

Delta
Elapsed�
Seconds

Delta

16:21 5,356 15.21 0.00 16:33 6,072 15.14 0.00
16:21 5,368 14.10 1.11 0 1.11 16:33 6,088 16.02 �0.88 0 0.88
16:21 5,370 14.47 0.74 2 0.74 16:33 6,090 15.97 �0.83 2 0.83
16:21 5,372 14.47 0.74 4 0.74 16:33 6,092 15.94 �0.80 4 0.80
16:21 5,374 14.48 0.73 6 0.73 16:33 6,094 15.91 �0.77 6 0.77
16:21 5,376 14.52 0.69 8 0.69 16:33 6,096 15.88 �0.74 8 0.74
16:21 5,378 14.54 0.67 10 0.67 16:33 6,098 15.85 �0.71 10 0.71
16:21 5,380 14.57 0.64 12 0.64 16:33 6,100 15.83 �0.69 12 0.69
16:21 5,382 14.59 0.62 14 0.62 16:33 6,102 15.81 �0.67 14 0.67
16:21 5,384 14.62 0.59 16 0.59 16:33 6,104 15.78 �0.64 16 0.64
16:21 5,386 14.67 0.54 18 0.54 16:33 6,106 15.77 �0.63 18 0.63
16:22 5,388 14.66 0.55 20 0.55 16:34 6,108 15.75 �0.61 20 0.61
16:22 5,390 14.68 0.53 22 0.53 16:34 6,110 15.73 �0.59 22 0.59
16:22 5,392 14.70 0.51 24 0.51 16:34 6,112 15.71 �0.57 24 0.57
16:22 5,394 14.72 0.49 26 0.49 16:34 6,114 15.70 �0.56 26 0.56
16:22 5,396 14.74 0.47 28 0.47 16:34 6,116 15.68 �0.54 28 0.54
16:22 5,398 14.74 0.47 30 0.47 16:34 6,118 15.66 �0.52 30 0.52
16:22 5,400 14.77 0.44 32 0.44 16:34 6,120 15.65 �0.51 32 0.51
16:22 5,402 14.78 0.43 34 0.43 16:34 6,122 15.64 �0.50 34 0.50
16:22 5,404 14.79 0.42 36 0.42 16:34 6,124 15.62 �0.48 36 0.48
16:22 5,406 14.81 0.40 38 0.40 16:34 6,126 15.61 �0.47 38 0.47
16:22 5,408 14.82 0.39 40 0.39 16:34 6,128 15.60 �0.46 40 0.46
16:22 5,410 14.84 0.37 42 0.37 16:34 6,130 15.58 �0.44 42 0.44
16:22 5,412 14.85 0.36 44 0.36 16:34 6,132 15.57 �0.43 44 0.43
16:22 5,414 14.86 0.35 46 0.35 16:34 6,134 15.56 �0.42 46 0.42
16:22 5,416 14.87 0.34 48 0.34 16:34 6,136 15.54 �0.40 48 0.40
16:22 5,418 14.89 0.32 50 0.32 16:34 6,138 15.54 �0.40 50 0.40
16:22 5,420 14.90 0.31 52 0.31 16:34 6,140 15.53 �0.39 52 0.39
16:22 5,422 14.90 0.31 54 0.31 16:34 6,142 15.52 �0.38 54 0.38
16:22 5,424 14.91 0.30 56 0.30 16:34 6,144 15.50 �0.36 56 0.36
16:22 5,426 14.92 0.29 58 0.29 16:34 6,146 15.50 �0.36 58 0.36
16:22 5,428 14.93 0.28 60 0.28 16:34 6,148 15.49 �0.35 60 0.35
16:22 5,430 14.94 0.27 62 0.27 16:34 6,150 15.48 �0.34 62 0.34
16:22 5,432 14.95 0.26 64 0.26 16:34 6,152 15.47 �0.33 64 0.33
16:22 5,434 14.96 0.25 66 0.25 16:34 6,154 15.46 �0.32 66 0.32
16:22 5,436 14.96 0.25 68 0.25 16:34 6,156 15.46 �0.32 68 0.32
16:22 5,438 14.98 0.23 70 0.23 16:34 6,158 15.45 �0.31 70 0.31
16:22 5,440 14.98 0.23 72 0.23 16:34 6,160 15.44 �0.30 72 0.30
16:22 5,442 14.99 0.22 74 0.22 16:34 6,162 15.43 �0.29 74 0.29
16:22 5,444 14.99 0.22 76 0.22 16:34 6,164 15.43 �0.29 76 0.29
16:22 5,446 15.00 0.21 78 0.21 16:34 6,166 15.42 �0.28 78 0.28
16:23 5,448 15.00 0.21 80 0.21 16:35 6,168 15.41 �0.27 80 0.27
16:23 5,450 15.01 0.20 82 0.20 16:35 6,170 15.40 �0.26 82 0.26
16:23 5,452 15.02 0.19 84 0.19 16:35 6,172 15.40 �0.26 84 0.26
16:23 5,454 15.02 0.19 86 0.19 16:35 6,174 15.39 �0.25 86 0.25
16:23 5,456 15.03 0.18 88 0.18 16:35 6,176 15.39 �0.25 88 0.25
16:23 5,458 15.04 0.17 90 0.17 16:35 6,178 15.38 �0.24 90 0.24
16:23 5,460 15.04 0.17 92 0.17 16:35 6,180 15.38 �0.24 92 0.24
16:23 5,462 15.04 0.17 94 0.17 16:35 6,182 15.36 �0.22 94 0.22
16:23 5,464 15.05 0.16 96 0.16 16:35 6,184 15.37 �0.23 96 0.23
16:23 5,466 15.05 0.16 98 0.16 16:35 6,186 15.36 �0.22 98 0.22
16:23 5,468 15.06 0.15 100 0.15 16:35 6,188 15.36 �0.22 100 0.22
16:23 5,470 15.07 0.14 102 0.14 16:35 6,190 15.35 �0.21 102 0.21
16:23 5,474 15.07 0.14 106 0.14 16:35 6,192 15.35 �0.21 104 0.21
16:23 5,476 15.08 0.13 108 0.13 16:35 6,194 15.34 �0.20 106 0.20
16:23 5,480 15.08 0.13 112 0.13 16:35 6,196 15.34 �0.20 108 0.20
16:23 5,484 15.09 0.12 116 0.12 16:35 6,198 15.33 �0.19 110 0.19
16:23 5,488 15.09 0.12 120 0.12 16:35 6,202 15.33 �0.19 114 0.19
16:23 5,490 15.10 0.11 122 0.11 16:35 6,204 15.32 �0.18 116 0.18
16:23 5,492 15.10 0.11 124 0.11 16:35 6,206 15.31 �0.17 118 0.17
16:23 5,494 15.11 0.10 126 0.10 16:35 6,218 15.31 �0.17 130 0.17
16:23 5,498 15.11 0.10 130 0.10 16:35 6,220 15.30 �0.16 132 0.16
16:23 5,500 15.12 0.09 132 0.09 16:35 6,226 15.30 �0.16 138 0.16
16:24 5,512 15.12 0.09 144 0.09 16:36 6,228 15.29 �0.15 140 0.15
16:24 5,516 15.13 0.08 148 0.08 16:36 6,234 15.29 �0.15 146 0.15
16:24 5,520 15.13 0.08 152 0.08 16:36 6,236 15.28 �0.14 148 0.14
16:24 5,524 15.14 0.07 156 0.07 16:36 6,246 15.28 �0.14 158 0.14
16:24 5,532 15.14 0.07 164 0.07 16:36 6,254 15.27 �0.13 166 0.13
16:24 5,536 15.15 0.06 168 0.06 16:36 6,262 15.27 �0.13 174 0.13
16:24 5,544 15.15 0.06 176 0.06 16:36 6,264 15.26 �0.12 176 0.12
16:24 5,548 15.16 0.05 180 0.05 16:36 6,274 15.26 �0.12 186 0.12
16:24 5,556 15.16 0.05 188 0.05 16:36 6,276 15.25 �0.11 188 0.11
16:24 5,562 15.17 0.04 194 0.04 16:37 6,304 15.25 �0.11 216 0.11
16:25 5,588 15.17 0.04 220 0.04 16:37 6,306 15.24 �0.10 218 0.10
16:25 5,614 15.18 0.03 246 0.03 16:37 6,336 15.24 �0.10 248 0.10
16:25 5,616 15.18 0.03 248 0.03 16:37 6,338 15.23 �0.09 250 0.09
16:26 5,644 15.18 0.03 276 0.03 16:39 6,410 15.23 �0.09 322 0.09
16:26 5,646 15.18 0.03 278 0.03 16:39 6,412 15.22 �0.08 324 0.08

16:39 6,438 15.22 �0.08 350 0.08
16:40 6,506 15.21 �0.07 418 0.07
16:40 6,508 15.20 �0.06 420 0.06

TESTING�CONDUCTED�MARCH�10,�2014 16:43 6,668 15.19 �0.05 580 0.05
16:43 6,670 15.19 �0.05 582 0.05
16:45 6,770 15.19 �0.05 682 0.05
16:45 6,772 15.18 �0.04 684 0.04
16:48 6,980 15.18 �0.04 892 0.04
16:48 6,982 15.17 �0.03 894 0.03
16:51 7,166 15.17 �0.03 1,078 0.03
16:54 7,316 15.16 �0.02 1,228 0.02
16:56 7,428 15.15 �0.01 1,340 0.01

Anticipated�displacement�in�a�2.0"�ID�Well:��
Slug�1�=�1.0';��Slug�2�=�1.5';��Slug�3�=�2.0'

MW�2:��SLUG�1�
IN

MW�2:��SLUG�1�
OUT

Aqtesolve�Input
TEST

Elapsed�Time�
(seconds)

DTW Delta ClockTEST Clock
Elapsed�Time�
(seconds)

DTW Delta
Aqtesolve�Input
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MW-2: SLUG-1 = IN

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLV Std 4.0\Owego\MW-2 Slug-1 IN.aqt
Date: 04/08/14 Time: 10:06:52

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-2
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 20. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-2)

Initial Displacement: 1.11 ft Static Water Column Height: 15. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.000464 cm/sec y0 = 0.818 ft
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MW-2: SLUG-1 = OUT

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLV Std 4.0\Owego\MW-2 Slug-1 OUT.aqt
Date: 04/08/14 Time: 10:06:07

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-2
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 20. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-2)

Initial Displacement: 0.88 ft Static Water Column Height: 15. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.0003486 cm/sec y0 = 0.8139 ft
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MW-2: SLUG-2 = IN

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLV Std 4.0\Owego\MW-2 Slug-2 IN.aqt
Date: 04/08/14 Time: 10:09:56

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-2
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 20. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-2)

Initial Displacement: 1.32 ft Static Water Column Height: 15. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.0004524 cm/sec y0 = 1.185 ft
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MW-2: SLUG-2 = OUT

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLV Std 4.0\Owego\MW-2 Slug-2 OUT.aqt
Date: 04/08/14 Time: 10:14:18

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-2
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 20. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-2)

Initial Displacement: 1.3 ft Static Water Column Height: 15. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.0002091 cm/sec y0 = 0.8052 ft
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MW-2: SLUG-3 = IN (1)

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLV Std 4.0\Owego\MW-2 Slug-3 IN (1).aqt
Date: 04/08/14 Time: 10:17:11

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-2
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 20. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-2)

Initial Displacement: 1.66 ft Static Water Column Height: 15. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.0006214 cm/sec y0 = 1.635 ft
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MW-2: SLUG-3 = OUT (1)

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLV Std 4.0\Owego\MW-2 Slug-3 OUT (1).aqt
Date: 04/08/14 Time: 10:19:32

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-2
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 20. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-2)

Initial Displacement: 1.78 ft Static Water Column Height: 15. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.000437 cm/sec y0 = 1.683 ft
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MW-2: SLUG-3 = IN (2)

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLV Std 4.0\Owego\MW-2 Slug-3 IN (2).aqt
Date: 04/08/14 Time: 10:22:05

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-2
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 20. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-2)

Initial Displacement: 1.89 ft Static Water Column Height: 15. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.0004797 cm/sec y0 = 1.556 ft
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MW-2: SLUG-3 = OUT (2)

Data Set: C:\Program Files (x86)\HydroSOLVE\AQTESOLV Std 4.0\Owego\MW-2 Slug-3 OUT (2).aqt
Date: 04/08/14 Time: 10:24:28

PROJECT INFORMATION

Company: Aztech Technologies, Inc.
Client: NYSDEC
Project: Owego Heat Treat
Location: 1646 Marshland Road, Appalachi
Test Well: MW-2
Test Date: March 10, 2014

AQUIFER DATA

Saturated Thickness: 20. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-2)

Initial Displacement: 1.73 ft Static Water Column Height: 15. ft
Total Well Penetration Depth: 15. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.28

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K  = 0.000387 cm/sec y0 = 1.638 ft
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Depth�to�Water�Measurements�During�Injection�Testing
Manual�Measurements

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

MW�2S

Hours Minutes
3/11/2014 9:25 0:00 0:00 15.10 0.00 Static���with�transducer
3/12/2014 7:15 21:50 1,310 14.87 0.23 End���with�transducer
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Depth�to�Water�Measurements�During�Injection�Testing
Manual�Measurements

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

SB�1�(TW)

Hours Minutes
3/11/2014 9:25 0:00 0 14.49 0.00

10:13 0:48 48 14.49 0.00 Testing�SB�9D�@�9:26

ChangeDate
Time

DTW
Clock Elapsed

10:29 1:04 64 14.49 0.00 SB�9D�End�@�10:30
11:00 1:35 95 14.49 0.00 Testing�SB�7�(TW)�@�10:46
11:14 1:49 109 14.49 0.00
11:49 2:24 144 14.49 0.00
11:55 2:30 150 14.50 SB�7�End�@�12:00
13:25 4:00 240 14.49 0.00
13:56 4:31 271 14.49 0.00 Testing�SB�9S�@�13:42
14:10 4:45 285 14 49 0 0014:10 4:45 285 14.49 0.00
14:25 5:00 300 14.49 0.00
14:43 5:18 318 14.49 0.00 SB�9S�End�@�14:43
16:14 6:49 409 14.44 0.05 Testing�SB�4D�@�16:05
16:23 6:58 418 14.43 0.06
16:38 7:13 433 14.40 0.09
16:49 7:24 444 14.35 0.14 SB�4D�End�@�16:49
16:50 7:25 445 Testing�SB�1�(TW)�@�16:50
17 55 8 30 510 14 47 0 0217:55 8:30 510 14.47 0.02

3/12/2014 7:15 21:50 1,310 14.42 0.07
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Depth�to�Water�Measurements�During�Injection�Testing
Manual�Measurements

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

SB�7�(TW)

Hours Minutes
3/11/2014 9:25 0:00 0 13.82 0.00

9:40 0:15 15 13.75 0.07 Testing�SB�9D�@�9:26

ChangeDate
Time

DTW
Clock Elapsed

9:50 0:25 25 13.73 0.09
10:11 0:46 46 13.55 0.27
10:27 1:02 62 13.49 0.33 SB�9D�End�@�10:30
10:46 1:21 81 Testing�SB�7�(TW)�@�10:46
13:21 3:56 236 13.15 0.67 SB�7�End�@�12:00
13:52 4:27 267 13.35 0.47 Testing�SB�9S�@�13:42
14:07 4:42 282 13.61 0.21
14:23 4:58 298 13 63 0 1914:23 4:58 298 13.63 0.19
14:41 5:16 316 13.62 0.20 SB�9S�End�@�14:43
16:13 6:48 408 13.46 0.36 Testing�SB�4D�@�16:05
16:22 6:57 417 13.39 0.43
16:37 7:12 432 13.20 0.62 SB�4D�End�@�16:49
16:50 7:25 445 13.06 0.76 Testing�SB�1�(TW)�@�16:50
17:55 8:30 510 13.15 0.67

3/12/2014 7:15 21:50 1,310 12.87 0.95
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Depth�to�Water�Measurements�During�Injection�Testing
Manual�Measurements

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

SB�9S

Hours Minutes
3/11/2014 9:25 0:00 0 12.00 0.00

9:34 0:09 9 11.85 0.15 Testing�SB�9D�@�9:26
10 10 0 45 45 11 20 0 80

ChangeDate
Time

DTWClock Elapsed

10:10 0:45 45 11.20 0.80
10:25 1:00 60 10.88 1.12
10:45 1:20 80 10.68 1.32 SB�9D�End�@�10:30
10:56 1:31 91 10.60 1.40 Testing�SB�7�(TW)�@�10:46
11:12 1:47 107 10.57 1.43
11:37 2:12 132 10.54 1.46 SB�7�(TW)�End�@�12:00
13:42 4:17 257 Testing�SB�9S�@�13:42;�End�@�14:43
15:49 6:24 384 Guar�Test
16:21 6:56 416 5.58 6.42 Post�Guar�Test
16:36 7:11 431 5.62 6.38 Post�Guar�Test
16:50 7:25 445 5.65 6.35 Post�Guar�Test
17:55 8:30 510 5.68 6.32 Post�Guar�Test

3/12/2014 7:15 21:50 1,310 5.61 6.39
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Depth�to�Water�Measurements�During�Injection�Testing
Manual�Measurements

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

SB�9D

Hours Minutes
3/11/2014 9:25 0:00 0 14.13 0.00

ChangeDate
Time

DTWClock Elapsed

9:26 0:01 1 Testing�SB�9D�@�9:26
10:45 1:20 80 8.47 5.66 SB�9D�End�@�10:30
10:56 1:31 91 9.54 4.59 Testing�SB�7�(TW)�@�10:46
11:12 1:47 107 11.26 2.87
11:37 2:12 132 12.93 1.20
11:54 2:29 149 13.55 0.58 SB�7�End�@�12:00
13:22 3:57 237 13.96 0.17
13:51 4:26 266 13 96 0 17 Testing SB�9S @ 13:4213:51 4:26 266 13.96 0.17 Testing�SB 9S�@�13:42
14:06 4:41 281 13.93 0.20
14:22 4:57 297 13.93 0.20
14:40 5:15 315 13.89 0.24 SB�9S�End�@�14:43
15:15 5:50 350 Guar�Test�@�15:15
16:20 6:55 415 8.40 5.73 Post�Guar�Test
16:35 7:10 430 9.00 5.13 Post�Guar�Test
16:50 7:25 445 9.25 4.88 Post�Guar�Test
17 55 8 30 510 9 60 4 53 P G T17:55 8:30 510 9.60 4.53 Post�Guar�Test

3/12/2014 7:15 21:50 1,310 10.62 3.51
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Depth�to�Water�Measurements�During�Injection�Testing
Manual�Measurements

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

SB�4D

Hours Minutes
3/11/2014 9:25 0:00 0 14.84 0.00

ChangeDate
Time

DTWClock Elapsed

9:56 0:31 31 14.82 0.02 Testing�SB�9D�@�9:26
10:12 0:47 47 14.82 0.02
10:28 1:03 63 14.81 0.03 SB�9D�End�@�10:30
10:59 1:34 94 14.81 0.03 Testing�SB�7�(TW)�@�10:46
11:13 1:48 108 14.81 0.03
11:39 2:14 134 14.85 �0.01
11:54 2:29 149 14.86 �0.02
13:24 3:59 239 14 88 �0 04 SB�7 End @ 12:0013:24 3:59 239 14.88 0.04 SB 7�End�@�12:00
13:53 4:28 268 14.87 �0.03 Testing�SB�9S�@�13:42
14:09 4:44 284 14.89 �0.05
14:24 4:59 299 14.89 �0.05
14:42 5:17 317 14.89 �0.05 SB�9S�End�@�14:43
16:05 6:40 400 Testing�SB�4D�@�16:05
17:55 8:30 510 13.71 1.13 SB�4D�End�@�16:49

3/12/2014 7:15 21:50 1,310 14.09 0.75 Testing�SB�1�(TW)�@�16:50
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Depth�to�Water�Measurements�During�Injection�Testing
Well�MW�2

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds����� Minutes Seconds����� Minutes
3/11/2014 8:55 0 0 15.07 0.00 3/11/2014 10:10 4,500 75 15.00 0.07

8:56 60 1 15.08 �0.01 10:11 4,560 76 15.00 0.07
8:57 120 2 15.11 �0.04 10:12 4,620 77 15.00 0.07
8:58 180 3 15.10 �0.03 10:13 4,680 78 15.00 0.07
8:59 240 4 15.10 �0.03 10:14 4,740 79 15.00 0.07
9:00 300 5 15.09 �0.02 10:15 4,800 80 15.00 0.07
9:01 360 6 15.09 �0.02 10:16 4,860 81 15.00 0.07
9:02 420 7 15.08 �0.01 10:17 4,920 82 15.00 0.07
9:03 480 8 15.08 �0.01 10:18 4,980 83 15.00 0.07
9:04 540 9 15.08 �0.01 10:19 5,040 84 15.00 0.07
9:05 600 10 15.07 0.00 10:20 5,100 85 15.00 0.07
9:06 660 11 15.07 0.00 10:21 5,160 86 15.00 0.07
9:07 720 12 15.07 0.00 10:22 5,220 87 15.00 0.07
9:08 780 13 15.07 0.00 10:23 5,280 88 15.01 0.06
9:09 840 14 15.06 0.01 10:24 5,340 89 15.00 0.07
9:10 900 15 15.06 0.01 10:25 5,400 90 15.00 0.07
9:11 960 16 15.06 0.01 10:26 5,460 91 15.01 0.06
9:12 1,020 17 15.06 0.01 10:27 5,520 92 15.01 0.06
9:13 1,080 18 15.06 0.01 10:28 5,580 93 15.01 0.06
9:14 1,140 19 15.06 0.01 10:29 5,640 94 15.02 0.05
9:15 1,200 20 15.06 0.01 10:30 5,700 95 15.03 0.04 9D�End
9:16 1,260 21 15.06 0.01 10:31 5,760 96 15.04 0.03
9:17 1,320 22 15.06 0.01 10:32 5,820 97 15.06 0.01
9:18 1,380 23 15.06 0.01 10:33 5,880 98 15.08 �0.01
9:19 1,440 24 15.06 0.01 10:34 5,940 99 15.10 �0.03
9:20 1,500 25 15.06 0.01 10:35 6,000 100 15.11 �0.04
9:21 1,560 26 15.06 0.01 10:36 6,060 101 15.13 �0.06
9:22 1,620 27 15.06 0.01 10:37 6,120 102 15.13 �0.06
9:23 1,680 28 15.06 0.01 10:38 6,180 103 15.14 �0.07
9:24 1,740 29 15.06 0.01 10:39 6,240 104 15.15 �0.08
9:25 1,800 30 15.06 0.01 10:40 6,300 105 15.15 �0.08
9:26 1,860 31 15.06 0.01 9D�Start 10:41 6,360 106 15.15 �0.08
9:27 1,920 32 15.06 0.01 10:42 6,420 107 15.14 �0.07
9:28 1,980 33 15.06 0.01 10:43 6,480 108 15.14 �0.07
9:29 2,040 34 15.07 0.00 10:44 6,540 109 15.13 �0.06
9:30 2,100 35 15.07 0.00 10:45 6,600 110 15.12 �0.05
9:31 2,160 36 15.07 0.00 10:46 6,660 111 15.12 �0.05 SB�7�Start
9:32 2,220 37 15.07 0.00 10:47 6,720 112 15.12 �0.05
9:33 2,280 38 15.06 0.01 10:48 6,780 113 15.12 �0.05
9:34 2,340 39 15.07 0.00 10:49 6,840 114 15.12 �0.05
9:35 2,400 40 15.06 0.01 10:50 6,900 115 15.12 �0.05
9:36 2,460 41 15.06 0.01 10:51 6,960 116 15.13 �0.06
9:37 2,520 42 15.06 0.01 10:52 7,020 117 15.13 �0.06
9:38 2,580 43 15.05 0.02 10:53 7,080 118 15.13 �0.06
9:39 2,640 44 15.05 0.02 10:54 7,140 119 15.13 �0.06
9:40 2,700 45 15.05 0.02 10:55 7,200 120 15.12 �0.05
9:41 2,760 46 15.05 0.02 10:56 7,260 121 15.09 �0.02
9:42 2,820 47 15.04 0.03 10:57 7,320 122 15.08 �0.01
9:43 2,880 48 15.04 0.03 10:58 7,380 123 15.08 �0.01
9:44 2,940 49 15.04 0.03 10:59 7,440 124 15.08 �0.01
9:45 3,000 50 15.04 0.03 11:00 7,500 125 15.07 0.00
9:46 3,060 51 15.03 0.04 11:01 7,560 126 15.07 0.00
9:47 3,120 52 15.03 0.04 11:02 7,620 127 15.07 0.00
9:48 3,180 53 15.03 0.04 11:03 7,680 128 15.07 0.00
9:49 3,240 54 15.03 0.04 11:04 7,740 129 15.06 0.01
9:50 3,300 55 15.02 0.05 11:05 7,800 130 15.07 0.00
9:51 3,360 56 15.02 0.05 11:06 7,860 131 15.08 �0.01
9:52 3,420 57 15.01 0.06 11:07 7,920 132 15.08 �0.01
9:53 3,480 58 15.01 0.06 11:08 7,980 133 15.09 �0.02
9:54 3,540 59 15.01 0.06 11:09 8,040 134 15.09 �0.02
9:55 3,600 60 15.01 0.06 11:10 8,100 135 15.09 �0.02
9:56 3,660 61 15.01 0.06 11:11 8,160 136 15.07 0.00
9:57 3,720 62 15.00 0.07 11:12 8,220 137 15.06 0.01
9:58 3,780 63 15.00 0.07 11:13 8,280 138 15.05 0.02
9:59 3,840 64 15.00 0.07 11:14 8,340 139 15.05 0.02
10:00 3,900 65 15.00 0.07 11:15 8,400 140 15.05 0.02
10:01 3,960 66 15.00 0.07 11:16 8,460 141 15.04 0.03
10:02 4,020 67 15.00 0.07 11:17 8,520 142 15.04 0.03
10:03 4,080 68 15.00 0.07 11:18 8,580 143 15.03 0.04
10:04 4,140 69 15.00 0.07 11:19 8,640 144 15.03 0.04
10:05 4,200 70 15.00 0.07 11:20 8,700 145 15.01 0.06
10:06 4,260 71 15.01 0.06 11:21 8,760 146 15.01 0.06
10:07 4,320 72 15.00 0.07 11:22 8,820 147 15.02 0.05
10:08 4,380 73 15.01 0.06 11:23 8,880 148 15.02 0.05
10:09 4,440 74 15.00 0.07 11:24 8,940 149 15.01 0.06

NoteNote Date Time
Elapsed�Time

DTW Change
Elapsed�Time

Date Time DTW Change
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Depth�to�Water�Measurements�During�Injection�Testing
Well�MW�2

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds����� Minutes Seconds����� Minutes
3/11/2014 11:25 9,000 150 15.00 0.07 3/11/2014 12:40 13,500 225 14.92 0.15

11:26 9,060 151 14.99 0.08 12:41 13,560 226 14.93 0.14
11:27 9,120 152 14.99 0.08 12:42 13,620 227 14.95 0.12
11:28 9,180 153 14.98 0.09 12:43 13,680 228 14.96 0.11
11:29 9,240 154 14.99 0.08 12:44 13,740 229 14.97 0.10
11:30 9,300 155 14.99 0.08 12:45 13,800 230 14.98 0.09
11:31 9,360 156 14.98 0.09 12:46 13,860 231 14.98 0.09
11:32 9,420 157 14.98 0.09 12:47 13,920 232 14.99 0.08
11:33 9,480 158 14.97 0.10 12:48 13,980 233 15.00 0.07
11:34 9,540 159 14.96 0.11 12:49 14,040 234 14.99 0.08
11:35 9,600 160 14.95 0.12 12:50 14,100 235 15.00 0.07
11:36 9,660 161 14.96 0.11 12:51 14,160 236 14.99 0.08
11:37 9,720 162 14.94 0.13 12:52 14,220 237 15.00 0.07
11:38 9,780 163 14.95 0.12 12:53 14,280 238 15.00 0.07
11:39 9,840 164 14.97 0.10 12:54 14,340 239 15.01 0.06
11:40 9,900 165 14.97 0.10 12:55 14,400 240 15.01 0.06
11:41 9,960 166 14.97 0.10 12:56 14,460 241 15.00 0.07
11:42 10,020 167 14.97 0.10 12:57 14,520 242 14.99 0.08
11:43 10,080 168 14.98 0.09 12:58 14,580 243 15.00 0.07
11:44 10,140 169 14.97 0.10 12:59 14,640 244 14.99 0.08
11:45 10,200 170 14.96 0.11 13:00 14,700 245 14.99 0.08
11:46 10,260 171 14.95 0.12 13:01 14,760 246 14.99 0.08
11:47 10,320 172 14.95 0.12 13:02 14,820 247 14.99 0.08
11:48 10,380 173 14.95 0.12 13:03 14,880 248 14.99 0.08
11:49 10,440 174 14.94 0.13 13:04 14,940 249 14.99 0.08
11:50 10,500 175 14.94 0.13 13:05 15,000 250 14.99 0.08
11:51 10,560 176 14.94 0.13 13:06 15,060 251 14.99 0.08
11:52 10,620 177 14.94 0.13 13:07 15,120 252 14.99 0.08
11:53 10,680 178 14.94 0.13 13:08 15,180 253 14.98 0.09
11:54 10,740 179 14.94 0.13 13:09 15,240 254 14.99 0.08
11:55 10,800 180 14.94 0.13 13:10 15,300 255 15.00 0.07
11:56 10,860 181 14.95 0.12 13:11 15,360 256 14.99 0.08
11:57 10,920 182 14.95 0.12 13:12 15,420 257 14.99 0.08
11:58 10,980 183 14.95 0.12 13:13 15,480 258 14.99 0.08
11:59 11,040 184 14.94 0.13 13:14 15,540 259 14.98 0.09
12:00 11,100 185 14.95 0.12 SB�7�End 13:15 15,600 260 14.98 0.09
12:01 11,160 186 14.96 0.11 13:16 15,660 261 14.97 0.10
12:02 11,220 187 14.95 0.12 13:17 15,720 262 14.96 0.11
12:03 11,280 188 14.95 0.12 13:18 15,780 263 14.96 0.11
12:04 11,340 189 14.96 0.11 13:19 15,840 264 14.99 0.08
12:05 11,400 190 14.96 0.11 13:20 15,900 265 15.00 0.07
12:06 11,460 191 14.96 0.11 13:21 15,960 266 14.99 0.08
12:07 11,520 192 14.95 0.12 13:22 16,020 267 14.98 0.09
12:08 11,580 193 14.94 0.13 13:23 16,080 268 14.97 0.10
12:09 11,640 194 14.95 0.12 13:24 16,140 269 14.97 0.10
12:10 11,700 195 14.94 0.13 13:25 16,200 270 14.98 0.09
12:11 11,760 196 14.93 0.14 13:26 16,260 271 14.99 0.08
12:12 11,820 197 14.94 0.13 13:27 16,320 272 15.00 0.07
12:13 11,880 198 14.94 0.13 13:28 16,380 273 15.01 0.06
12:14 11,940 199 14.95 0.12 13:29 16,440 274 15.03 0.04
12:15 12,000 200 14.96 0.11 13:30 16,500 275 15.04 0.03
12:16 12,060 201 14.96 0.11 13:31 16,560 276 15.03 0.04
12:17 12,120 202 14.96 0.11 13:32 16,620 277 15.02 0.05
12:18 12,180 203 14.96 0.11 13:33 16,680 278 15.02 0.05
12:19 12,240 204 14.96 0.11 13:34 16,740 279 15.00 0.07
12:20 12,300 205 14.95 0.12 13:35 16,800 280 14.98 0.09
12:21 12,360 206 14.95 0.12 13:36 16,860 281 14.97 0.10
12:22 12,420 207 14.95 0.12 13:37 16,920 282 14.98 0.09
12:23 12,480 208 14.96 0.11 13:38 16,980 283 14.99 0.08
12:24 12,540 209 14.95 0.12 13:39 17,040 284 15.00 0.07
12:25 12,600 210 14.95 0.12 13:40 17,100 285 15.01 0.06
12:26 12,660 211 14.95 0.12 13:41 17,160 286 15.01 0.06
12:27 12,720 212 14.94 0.13 13:42 17,220 287 15.01 0.06 9S�Start
12:28 12,780 213 14.96 0.11 13:43 17,280 288 14.97 0.10
12:29 12,840 214 14.95 0.12 13:44 17,340 289 14.97 0.10
12:30 12,900 215 14.95 0.12 13:45 17,400 290 14.97 0.10
12:31 12,960 216 14.96 0.11 13:46 17,460 291 14.98 0.09
12:32 13,020 217 14.95 0.12 13:47 17,520 292 14.97 0.10
12:33 13,080 218 14.94 0.13 13:48 17,580 293 14.97 0.10
12:34 13,140 219 14.94 0.13 13:49 17,640 294 14.95 0.12
12:35 13,200 220 14.93 0.14 13:50 17,700 295 14.93 0.14
12:36 13,260 221 14.91 0.16 13:51 17,760 296 14.92 0.15
12:37 13,320 222 14.92 0.15 13:52 17,820 297 14.94 0.13
12:38 13,380 223 14.91 0.16 13:53 17,880 298 14.94 0.13
12:39 13,440 224 14.91 0.16 13:54 17,940 299 14.95 0.12

Date Time
Elapsed�Time

DTW Change Time
Elapsed�Time

DTW Change NoteNote Date
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Depth�to�Water�Measurements�During�Injection�Testing
Well�MW�2

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds����� Minutes Seconds����� Minutes
3/11/2014 13:55 18,000 300 14.94 0.13 3/11/2014 15:10 22,500 375 14.93 0.14

13:56 18,060 301 14.93 0.14 15:11 22,560 376 14.93 0.14
13:57 18,120 302 14.93 0.14 15:12 22,620 377 14.92 0.15
13:58 18,180 303 14.93 0.14 15:13 22,680 378 14.92 0.15
13:59 18,240 304 14.92 0.15 15:14 22,740 379 14.92 0.15
14:00 18,300 305 14.91 0.16 15:15 22,800 380 14.93 0.14 Guar���9D
14:01 18,360 306 14.92 0.15 15:16 22,860 381 14.93 0.14
14:02 18,420 307 14.93 0.14 15:17 22,920 382 14.94 0.13
14:03 18,480 308 14.94 0.13 15:18 22,980 383 14.94 0.13
14:04 18,540 309 14.95 0.12 15:19 23,040 384 14.94 0.13
14:05 18,600 310 14.97 0.10 15:20 23,100 385 14.94 0.13
14:06 18,660 311 14.98 0.09 15:21 23,160 386 14.96 0.11
14:07 18,720 312 14.97 0.10 15:22 23,220 387 14.97 0.10
14:08 18,780 313 14.95 0.12 15:23 23,280 388 14.98 0.09
14:09 18,840 314 14.96 0.11 15:24 23,340 389 14.98 0.09
14:10 18,900 315 14.96 0.11 15:25 23,400 390 14.99 0.08
14:11 18,960 316 14.96 0.11 15:26 23,460 391 14.98 0.09
14:12 19,020 317 14.96 0.11 15:27 23,520 392 14.97 0.10
14:13 19,080 318 14.96 0.11 15:28 23,580 393 14.98 0.09
14:14 19,140 319 14.96 0.11 15:29 23,640 394 14.98 0.09
14:15 19,200 320 14.97 0.10 15:30 23,700 395 14.98 0.09
14:16 19,260 321 14.97 0.10 15:31 23,760 396 14.97 0.10
14:17 19,320 322 14.97 0.10 15:32 23,820 397 14.96 0.11
14:18 19,380 323 14.96 0.11 15:33 23,880 398 14.96 0.11 Stop�Guar
14:19 19,440 324 14.95 0.12 15:34 23,940 399 14.95 0.12
14:20 19,500 325 14.95 0.12 15:35 24,000 400 14.93 0.14
14:21 19,560 326 14.97 0.10 15:36 24,060 401 14.92 0.15
14:22 19,620 327 14.98 0.09 15:37 24,120 402 14.91 0.16
14:23 19,680 328 14.98 0.09 15:38 24,180 403 14.92 0.15
14:24 19,740 329 14.96 0.11 15:39 24,240 404 14.94 0.13
14:25 19,800 330 14.96 0.11 15:40 24,300 405 14.94 0.13
14:26 19,860 331 14.96 0.11 15:41 24,360 406 14.95 0.12
14:27 19,920 332 14.96 0.11 15:42 24,420 407 14.95 0.12
14:28 19,980 333 14.98 0.09 15:43 24,480 408 14.95 0.12
14:29 20,040 334 14.97 0.10 15:44 24,540 409 14.95 0.12
14:30 20,100 335 14.98 0.09 15:45 24,600 410 14.93 0.14
14:31 20,160 336 14.96 0.11 15:46 24,660 411 14.94 0.13
14:32 20,220 337 14.95 0.12 15:47 24,720 412 14.94 0.13 Guar���9S
14:33 20,280 338 14.94 0.13 15:48 24,780 413 14.91 0.16
14:34 20,340 339 14.93 0.14 15:49 24,840 414 14.90 0.17 Guar�Done
14:35 20,400 340 14.92 0.15 15:50 24,900 415 14.91 0.16
14:36 20,460 341 14.92 0.15 15:51 24,960 416 14.90 0.17 9S�Chaser
14:37 20,520 342 14.94 0.13 15:52 25,020 417 14.91 0.16
14:38 20,580 343 14.96 0.11 15:53 25,080 418 14.92 0.15
14:39 20,640 344 14.97 0.10 15:54 25,140 419 14.93 0.14
14:40 20,700 345 14.97 0.10 15:55 25,200 420 14.94 0.13 9D�Chaser
14:41 20,760 346 14.98 0.09 15:56 25,260 421 14.94 0.13
14:42 20,820 347 14.98 0.09 15:57 25,320 422 14.95 0.12
14:43 20,880 348 14.98 0.09 15:58 25,380 423 14.96 0.11
14:44 20,940 349 14.98 0.09 9S�End 15:59 25,440 424 14.96 0.11
14:45 21,000 350 14.97 0.10 16:00 25,500 425 14.97 0.10
14:46 21,060 351 14.98 0.09 16:01 25,560 426 14.97 0.10
14:47 21,120 352 14.98 0.09 16:02 25,620 427 14.99 0.08
14:48 21,180 353 14.99 0.08 16:03 25,680 428 14.98 0.09
14:49 21,240 354 14.98 0.09 16:04 25,740 429 14.98 0.09
14:50 21,300 355 14.97 0.10 16:05 25,800 430 14.96 0.11 4D�Start
14:51 21,360 356 14.98 0.09 16:06 25,860 431 14.93 0.14
14:52 21,420 357 14.98 0.09 16:07 25,920 432 14.93 0.14
14:53 21,480 358 14.97 0.10 16:08 25,980 433 14.93 0.14
14:54 21,540 359 14.95 0.12 16:09 26,040 434 14.93 0.14
14:55 21,600 360 14.94 0.13 16:10 26,100 435 14.91 0.16
14:56 21,660 361 14.95 0.12 16:11 26,160 436 14.90 0.17
14:57 21,720 362 14.97 0.10 16:12 26,220 437 14.88 0.19
14:58 21,780 363 14.98 0.09 16:13 26,280 438 14.87 0.20
14:59 21,840 364 14.99 0.08 16:14 26,340 439 14.86 0.21
15:00 21,900 365 14.97 0.10 16:15 26,400 440 14.87 0.20
15:01 21,960 366 14.98 0.09 16:16 26,460 441 14.89 0.18
15:02 22,020 367 14.97 0.10 16:17 26,520 442 14.89 0.18
15:03 22,080 368 14.98 0.09 16:18 26,580 443 14.88 0.19
15:04 22,140 369 14.98 0.09 16:19 26,640 444 14.89 0.18
15:05 22,200 370 14.97 0.10 16:20 26,700 445 14.89 0.18
15:06 22,260 371 14.96 0.11 16:21 26,760 446 14.88 0.19
15:07 22,320 372 14.94 0.13 16:22 26,820 447 14.86 0.21
15:08 22,380 373 14.93 0.14 16:23 26,880 448 14.85 0.22
15:09 22,440 374 14.93 0.14 16:24 26,940 449 14.86 0.21

Date Time
Elapsed�Time

DTW Change NoteNote Date Time
Elapsed�Time

DTW Change
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Depth�to�Water�Measurements�During�Injection�Testing
Well�MW�2

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds����� Minutes Seconds����� Minutes
3/11/2014 16:25 27,000 450 14.86 0.21 3/11/2014 17:40 31,500 525 14.81 0.26

16:26 27,060 451 14.87 0.20 17:41 31,560 526 14.81 0.26
16:27 27,120 452 14.86 0.21 17:42 31,620 527 14.82 0.25
16:28 27,180 453 14.84 0.23 17:43 31,680 528 14.83 0.24
16:29 27,240 454 14.83 0.24 17:44 31,740 529 14.83 0.24
16:30 27,300 455 14.81 0.26 17:45 31,800 530 14.84 0.23
16:31 27,360 456 14.80 0.27 17:46 31,860 531 14.84 0.23
16:32 27,420 457 14.80 0.27 17:47 31,920 532 14.84 0.23
16:33 27,480 458 14.79 0.28 17:48 31,980 533 14.83 0.24
16:34 27,540 459 14.79 0.28 17:49 32,040 534 14.81 0.26
16:35 27,600 460 14.79 0.28 17:50 32,100 535 14.78 0.29
16:36 27,660 461 14.80 0.27 17:51 32,160 536 14.77 0.30
16:37 27,720 462 14.79 0.28 17:52 32,220 537 14.75 0.32
16:38 27,780 463 14.78 0.29 17:53 32,280 538 14.73 0.34
16:39 27,840 464 14.79 0.28 17:54 32,340 539 14.71 0.36
16:40 27,900 465 14.79 0.28 17:55 32,400 540 14.70 0.37
16:41 27,960 466 14.79 0.28 17:56 32,460 541 14.70 0.37
16:42 28,020 467 14.79 0.28 17:57 32,520 542 14.70 0.37
16:43 28,080 468 14.79 0.28 17:58 32,580 543 14.70 0.37
16:44 28,140 469 14.79 0.28 17:59 32,640 544 14.70 0.37
16:45 28,200 470 14.79 0.28 18:00 32,700 545 14.71 0.36
16:46 28,260 471 14.77 0.30 18:01 32,760 546 14.71 0.36
16:47 28,320 472 14.76 0.31 18:02 32,820 547 14.71 0.36
16:48 28,380 473 14.75 0.32 18:03 32,880 548 14.72 0.35
16:49 28,440 474 14.75 0.32 18:04 32,940 549 14.72 0.35
16:50 28,500 475 14.74 0.33 4D�End 18:05 33,000 550 14.73 0.34
16:51 28,560 476 14.73 0.34 1�Start 18:06 33,060 551 14.73 0.34
16:52 28,620 477 14.73 0.34 18:07 33,120 552 14.74 0.33
16:53 28,680 478 14.74 0.33 18:08 33,180 553 14.74 0.33
16:54 28,740 479 14.74 0.33 18:09 33,240 554 14.75 0.32
16:55 28,800 480 14.71 0.36 18:10 33,300 555 14.76 0.31
16:56 28,860 481 14.71 0.36 18:11 33,360 556 14.76 0.31
16:57 28,920 482 14.70 0.37 18:12 33,420 557 14.76 0.31
16:58 28,980 483 14.69 0.38 18:13 33,480 558 14.76 0.31
16:59 29,040 484 14.67 0.40 18:14 33,540 559 14.76 0.31
17:00 29,100 485 14.65 0.42 18:15 33,600 560 14.77 0.30
17:01 29,160 486 14.64 0.43 18:16 33,660 561 14.77 0.30
17:02 29,220 487 14.63 0.44 1�End 18:17 33,720 562 14.77 0.30
17:03 29,280 488 14.64 0.43 18:18 33,780 563 14.77 0.30
17:04 29,340 489 14.65 0.42 18:19 33,840 564 14.77 0.30
17:05 29,400 490 14.66 0.41 18:20 33,900 565 14.77 0.30
17:06 29,460 491 14.67 0.40 18:21 33,960 566 14.77 0.30
17:07 29,520 492 14.68 0.39 18:22 34,020 567 14.77 0.30
17:08 29,580 493 14.69 0.38 18:23 34,080 568 14.77 0.30
17:09 29,640 494 14.68 0.39 18:24 34,140 569 14.77 0.30
17:10 29,700 495 14.68 0.39 18:25 34,200 570 14.77 0.30
17:11 29,760 496 14.69 0.38 18:26 34,260 571 14.77 0.30
17:12 29,820 497 14.71 0.36 18:27 34,320 572 14.77 0.30
17:13 29,880 498 14.72 0.35 18:28 34,380 573 14.78 0.29
17:14 29,940 499 14.73 0.34 18:29 34,440 574 14.78 0.29
17:15 30,000 500 14.76 0.31 18:30 34,500 575 14.78 0.29
17:16 30,060 501 14.77 0.30 18:31 34,560 576 14.78 0.29
17:17 30,120 502 14.78 0.29 18:32 34,620 577 14.79 0.28
17:18 30,180 503 14.78 0.29 18:33 34,680 578 14.78 0.29
17:19 30,240 504 14.77 0.30 18:34 34,740 579 14.79 0.28
17:20 30,300 505 14.78 0.29 18:35 34,800 580 14.79 0.28
17:21 30,360 506 14.78 0.29 18:36 34,860 581 14.79 0.28
17:22 30,420 507 14.78 0.29 18:37 34,920 582 14.79 0.28
17:23 30,480 508 14.79 0.28 18:38 34,980 583 14.79 0.28
17:24 30,540 509 14.78 0.29 18:39 35,040 584 14.79 0.28
17:25 30,600 510 14.79 0.28 18:40 35,100 585 14.80 0.27
17:26 30,660 511 14.79 0.28 18:41 35,160 586 14.79 0.28
17:27 30,720 512 14.80 0.27 18:42 35,220 587 14.80 0.27
17:28 30,780 513 14.81 0.26 18:43 35,280 588 14.80 0.27
17:29 30,840 514 14.81 0.26 18:44 35,340 589 14.80 0.27
17:30 30,900 515 14.82 0.25 18:45 35,400 590 14.80 0.27
17:31 30,960 516 14.82 0.25 18:46 35,460 591 14.81 0.26
17:32 31,020 517 14.82 0.25 18:47 35,520 592 14.81 0.26
17:33 31,080 518 14.82 0.25 18:48 35,580 593 14.80 0.27
17:34 31,140 519 14.80 0.27 18:49 35,640 594 14.81 0.26
17:35 31,200 520 14.78 0.29 18:50 35,700 595 14.81 0.26
17:36 31,260 521 14.77 0.30 18:51 35,760 596 14.81 0.26
17:37 31,320 522 14.78 0.29 18:52 35,820 597 14.81 0.26
17:38 31,380 523 14.79 0.28 18:53 35,880 598 14.81 0.26
17:39 31,440 524 14.80 0.27 18:54 35,940 599 14.81 0.26

Date Time
Elapsed�Time

DTW Change Note Date Time
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Depth�to�Water�Measurements�During�Injection�Testing
Well�MW�2

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds����� Minutes Seconds����� Minutes
3/11/2014 18:55 36,000 600 14.81 0.26 3/11/2014 20:10 40,500 675 14.84 0.23

18:56 36,060 601 14.81 0.26 20:11 40,560 676 14.84 0.23
18:57 36,120 602 14.81 0.26 20:12 40,620 677 14.84 0.23
18:58 36,180 603 14.81 0.26 20:13 40,680 678 14.84 0.23
18:59 36,240 604 14.81 0.26 20:14 40,740 679 14.84 0.23
19:00 36,300 605 14.81 0.26 20:15 40,800 680 14.84 0.23
19:01 36,360 606 14.81 0.26 20:16 40,860 681 14.84 0.23
19:02 36,420 607 14.81 0.26 20:17 40,920 682 14.84 0.23
19:03 36,480 608 14.80 0.27 20:18 40,980 683 14.84 0.23
19:04 36,540 609 14.80 0.27 20:19 41,040 684 14.84 0.23
19:05 36,600 610 14.81 0.26 20:20 41,100 685 14.84 0.23
19:06 36,660 611 14.81 0.26 20:21 41,160 686 14.84 0.23
19:07 36,720 612 14.81 0.26 20:22 41,220 687 14.85 0.22
19:08 36,780 613 14.81 0.26 20:23 41,280 688 14.84 0.23
19:09 36,840 614 14.81 0.26 20:24 41,340 689 14.84 0.23
19:10 36,900 615 14.81 0.26 20:25 41,400 690 14.84 0.23
19:11 36,960 616 14.81 0.26 20:26 41,460 691 14.84 0.23
19:12 37,020 617 14.82 0.25 20:27 41,520 692 14.84 0.23
19:13 37,080 618 14.81 0.26 20:28 41,580 693 14.84 0.23
19:14 37,140 619 14.81 0.26 20:29 41,640 694 14.84 0.23
19:15 37,200 620 14.82 0.25 20:30 41,700 695 14.84 0.23
19:16 37,260 621 14.82 0.25 20:31 41,760 696 14.84 0.23
19:17 37,320 622 14.82 0.25 20:32 41,820 697 14.84 0.23
19:18 37,380 623 14.81 0.26 20:33 41,880 698 14.85 0.22
19:19 37,440 624 14.81 0.26 20:34 41,940 699 14.84 0.23
19:20 37,500 625 14.81 0.26 20:35 42,000 700 14.84 0.23
19:21 37,560 626 14.81 0.26 20:36 42,060 701 14.84 0.23
19:22 37,620 627 14.81 0.26 20:37 42,120 702 14.84 0.23
19:23 37,680 628 14.81 0.26 20:38 42,180 703 14.84 0.23
19:24 37,740 629 14.82 0.25 20:39 42,240 704 14.84 0.23
19:25 37,800 630 14.81 0.26 20:40 42,300 705 14.85 0.22
19:26 37,860 631 14.81 0.26 20:41 42,360 706 14.84 0.23
19:27 37,920 632 14.81 0.26 20:42 42,420 707 14.84 0.23
19:28 37,980 633 14.82 0.25 20:43 42,480 708 14.84 0.23
19:29 38,040 634 14.81 0.26 20:44 42,540 709 14.84 0.23
19:30 38,100 635 14.81 0.26 20:45 42,600 710 14.84 0.23
19:31 38,160 636 14.82 0.25 20:46 42,660 711 14.84 0.23
19:32 38,220 637 14.81 0.26 20:47 42,720 712 14.84 0.23
19:33 38,280 638 14.82 0.25 20:48 42,780 713 14.84 0.23
19:34 38,340 639 14.82 0.25 20:49 42,840 714 14.84 0.23
19:35 38,400 640 14.82 0.25 20:50 42,900 715 14.84 0.23
19:36 38,460 641 14.82 0.25 20:51 42,960 716 14.84 0.23
19:37 38,520 642 14.81 0.26 20:52 43,020 717 14.84 0.23
19:38 38,580 643 14.82 0.25 20:53 43,080 718 14.84 0.23
19:39 38,640 644 14.82 0.25 20:54 43,140 719 14.84 0.23
19:40 38,700 645 14.82 0.25 20:55 43,200 720 14.84 0.23
19:41 38,760 646 14.82 0.25 20:56 43,260 721 14.84 0.23
19:42 38,820 647 14.82 0.25 20:57 43,320 722 14.84 0.23
19:43 38,880 648 14.82 0.25 20:58 43,380 723 14.85 0.22
19:44 38,940 649 14.82 0.25 20:59 43,440 724 14.85 0.22
19:45 39,000 650 14.82 0.25 21:00 43,500 725 14.85 0.22
19:46 39,060 651 14.82 0.25 21:01 43,560 726 14.85 0.22
19:47 39,120 652 14.83 0.24 21:02 43,620 727 14.85 0.22
19:48 39,180 653 14.83 0.24 21:03 43,680 728 14.85 0.22
19:49 39,240 654 14.83 0.24 21:04 43,740 729 14.85 0.22
19:50 39,300 655 14.84 0.23 21:05 43,800 730 14.85 0.22
19:51 39,360 656 14.84 0.23 21:06 43,860 731 14.84 0.23
19:52 39,420 657 14.84 0.23 21:07 43,920 732 14.84 0.23
19:53 39,480 658 14.83 0.24 21:08 43,980 733 14.85 0.22
19:54 39,540 659 14.84 0.23 21:09 44,040 734 14.84 0.23
19:55 39,600 660 14.84 0.23 21:10 44,100 735 14.84 0.23
19:56 39,660 661 14.83 0.24 21:11 44,160 736 14.84 0.23
19:57 39,720 662 14.83 0.24 21:12 44,220 737 14.84 0.23
19:58 39,780 663 14.83 0.24 21:13 44,280 738 14.85 0.22
19:59 39,840 664 14.83 0.24 21:14 44,340 739 14.84 0.23
20:00 39,900 665 14.84 0.23 21:15 44,400 740 14.84 0.23
20:01 39,960 666 14.84 0.23 21:16 44,460 741 14.85 0.22
20:02 40,020 667 14.83 0.24 21:17 44,520 742 14.85 0.22
20:03 40,080 668 14.84 0.23 21:18 44,580 743 14.85 0.22
20:04 40,140 669 14.84 0.23 21:19 44,640 744 14.85 0.22
20:05 40,200 670 14.84 0.23 21:20 44,700 745 14.84 0.23
20:06 40,260 671 14.84 0.23 21:21 44,760 746 14.84 0.23
20:07 40,320 672 14.84 0.23 21:22 44,820 747 14.84 0.23
20:08 40,380 673 14.84 0.23 21:23 44,880 748 14.85 0.22
20:09 40,440 674 14.84 0.23 21:24 44,940 749 14.85 0.22
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Depth�to�Water�Measurements�During�Injection�Testing
Well�MW�2

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds����� Minutes Seconds����� Minutes
3/11/2014 21:25 45,000 750 14.85 0.22 3/11/2014 22:40 49,500 825 14.85 0.22

21:26 45,060 751 14.84 0.23 22:41 49,560 826 14.85 0.22
21:27 45,120 752 14.84 0.23 22:42 49,620 827 14.84 0.23
21:28 45,180 753 14.84 0.23 22:43 49,680 828 14.84 0.23
21:29 45,240 754 14.85 0.22 22:44 49,740 829 14.84 0.23
21:30 45,300 755 14.84 0.23 22:45 49,800 830 14.84 0.23
21:31 45,360 756 14.84 0.23 22:46 49,860 831 14.84 0.23
21:32 45,420 757 14.84 0.23 22:47 49,920 832 14.84 0.23
21:33 45,480 758 14.84 0.23 22:48 49,980 833 14.84 0.23
21:34 45,540 759 14.84 0.23 22:49 50,040 834 14.85 0.22
21:35 45,600 760 14.84 0.23 22:50 50,100 835 14.85 0.22
21:36 45,660 761 14.84 0.23 22:51 50,160 836 14.85 0.22
21:37 45,720 762 14.84 0.23 22:52 50,220 837 14.85 0.22
21:38 45,780 763 14.85 0.22 22:53 50,280 838 14.84 0.23
21:39 45,840 764 14.85 0.22 22:54 50,340 839 14.84 0.23
21:40 45,900 765 14.86 0.21 22:55 50,400 840 14.85 0.22
21:41 45,960 766 14.85 0.22 22:56 50,460 841 14.84 0.23
21:42 46,020 767 14.85 0.22 22:57 50,520 842 14.85 0.22
21:43 46,080 768 14.85 0.22 22:58 50,580 843 14.85 0.22
21:44 46,140 769 14.85 0.22 22:59 50,640 844 14.85 0.22
21:45 46,200 770 14.85 0.22 23:00 50,700 845 14.85 0.22
21:46 46,260 771 14.85 0.22 23:01 50,760 846 14.85 0.22
21:47 46,320 772 14.85 0.22 23:02 50,820 847 14.85 0.22
21:48 46,380 773 14.85 0.22 23:03 50,880 848 14.85 0.22
21:49 46,440 774 14.86 0.21 23:04 50,940 849 14.85 0.22
21:50 46,500 775 14.85 0.22 23:05 51,000 850 14.85 0.22
21:51 46,560 776 14.85 0.22 23:06 51,060 851 14.85 0.22
21:52 46,620 777 14.85 0.22 23:07 51,120 852 14.85 0.22
21:53 46,680 778 14.84 0.23 23:08 51,180 853 14.84 0.23
21:54 46,740 779 14.84 0.23 23:09 51,240 854 14.84 0.23
21:55 46,800 780 14.84 0.23 23:10 51,300 855 14.85 0.22
21:56 46,860 781 14.84 0.23 23:11 51,360 856 14.84 0.23
21:57 46,920 782 14.85 0.22 23:12 51,420 857 14.84 0.23
21:58 46,980 783 14.85 0.22 23:13 51,480 858 14.84 0.23
21:59 47,040 784 14.85 0.22 23:14 51,540 859 14.85 0.22
22:00 47,100 785 14.85 0.22 23:15 51,600 860 14.85 0.22
22:01 47,160 786 14.85 0.22 23:16 51,660 861 14.84 0.23
22:02 47,220 787 14.85 0.22 23:17 51,720 862 14.84 0.23
22:03 47,280 788 14.84 0.23 23:18 51,780 863 14.84 0.23
22:04 47,340 789 14.85 0.22 23:19 51,840 864 14.84 0.23
22:05 47,400 790 14.85 0.22 23:20 51,900 865 14.83 0.24
22:06 47,460 791 14.84 0.23 23:21 51,960 866 14.83 0.24
22:07 47,520 792 14.84 0.23 23:22 52,020 867 14.83 0.24
22:08 47,580 793 14.84 0.23 23:23 52,080 868 14.83 0.24
22:09 47,640 794 14.84 0.23 23:24 52,140 869 14.83 0.24
22:10 47,700 795 14.84 0.23 23:25 52,200 870 14.83 0.24
22:11 47,760 796 14.85 0.22 23:26 52,260 871 14.83 0.24
22:12 47,820 797 14.85 0.22 23:27 52,320 872 14.83 0.24
22:13 47,880 798 14.84 0.23 23:28 52,380 873 14.83 0.24
22:14 47,940 799 14.84 0.23 23:29 52,440 874 14.83 0.24
22:15 48,000 800 14.84 0.23 23:30 52,500 875 14.83 0.24
22:16 48,060 801 14.84 0.23 23:31 52,560 876 14.83 0.24
22:17 48,120 802 14.84 0.23 23:32 52,620 877 14.83 0.24
22:18 48,180 803 14.84 0.23 23:33 52,680 878 14.84 0.23
22:19 48,240 804 14.84 0.23 23:34 52,740 879 14.84 0.23
22:20 48,300 805 14.84 0.23 23:35 52,800 880 14.84 0.23
22:21 48,360 806 14.84 0.23 23:36 52,860 881 14.84 0.23
22:22 48,420 807 14.84 0.23 23:37 52,920 882 14.84 0.23
22:23 48,480 808 14.85 0.22 23:38 52,980 883 14.84 0.23
22:24 48,540 809 14.85 0.22 23:39 53,040 884 14.84 0.23
22:25 48,600 810 14.85 0.22 23:40 53,100 885 14.83 0.24
22:26 48,660 811 14.85 0.22 23:41 53,160 886 14.83 0.24
22:27 48,720 812 14.85 0.22 23:42 53,220 887 14.84 0.23
22:28 48,780 813 14.85 0.22 23:43 53,280 888 14.84 0.23
22:29 48,840 814 14.85 0.22 23:44 53,340 889 14.84 0.23
22:30 48,900 815 14.85 0.22 23:45 53,400 890 14.84 0.23
22:31 48,960 816 14.85 0.22 23:46 53,460 891 14.84 0.23
22:32 49,020 817 14.84 0.23 23:47 53,520 892 14.84 0.23
22:33 49,080 818 14.84 0.23 23:48 53,580 893 14.83 0.24
22:34 49,140 819 14.84 0.23 23:49 53,640 894 14.84 0.23
22:35 49,200 820 14.84 0.23 23:50 53,700 895 14.83 0.24
22:36 49,260 821 14.85 0.22 23:51 53,760 896 14.83 0.24
22:37 49,320 822 14.85 0.22 23:52 53,820 897 14.83 0.24
22:38 49,380 823 14.84 0.23 23:53 53,880 898 14.83 0.24
22:39 49,440 824 14.85 0.22 23:54 53,940 899 14.84 0.23
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Depth�to�Water�Measurements�During�Injection�Testing
Well�MW�2

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds����� Minutes Seconds����� Minutes
3/11/2014 23:55 54,000 900 14.83 0.24 3/12/2014 1:10 58,500 975 14.83 0.24

23:56 54,060 901 14.83 0.24 1:11 58,560 976 14.84 0.23
23:57 54,120 902 14.84 0.23 1:12 58,620 977 14.83 0.24
23:58 54,180 903 14.84 0.23 1:13 58,680 978 14.83 0.24
23:59 54,240 904 14.84 0.23 1:14 58,740 979 14.83 0.24

3/12/2014 0:00 54,300 905 14.84 0.23 1:15 58,800 980 14.83 0.24
0:01 54,360 906 14.84 0.23 1:16 58,860 981 14.83 0.24
0:02 54,420 907 14.83 0.24 1:17 58,920 982 14.83 0.24
0:03 54,480 908 14.83 0.24 1:18 58,980 983 14.83 0.24
0:04 54,540 909 14.84 0.23 1:19 59,040 984 14.83 0.24
0:05 54,600 910 14.83 0.24 1:20 59,100 985 14.83 0.24
0:06 54,660 911 14.84 0.23 1:21 59,160 986 14.83 0.24
0:07 54,720 912 14.83 0.24 1:22 59,220 987 14.83 0.24
0:08 54,780 913 14.83 0.24 1:23 59,280 988 14.83 0.24
0:09 54,840 914 14.83 0.24 1:24 59,340 989 14.83 0.24
0:10 54,900 915 14.83 0.24 1:25 59,400 990 14.82 0.25
0:11 54,960 916 14.83 0.24 1:26 59,460 991 14.82 0.25
0:12 55,020 917 14.83 0.24 1:27 59,520 992 14.82 0.25
0:13 55,080 918 14.83 0.24 1:28 59,580 993 14.83 0.24
0:14 55,140 919 14.83 0.24 1:29 59,640 994 14.83 0.24
0:15 55,200 920 14.84 0.23 1:30 59,700 995 14.83 0.24
0:16 55,260 921 14.83 0.24 1:31 59,760 996 14.83 0.24
0:17 55,320 922 14.83 0.24 1:32 59,820 997 14.82 0.25
0:18 55,380 923 14.83 0.24 1:33 59,880 998 14.82 0.25
0:19 55,440 924 14.83 0.24 1:34 59,940 999 14.82 0.25
0:20 55,500 925 14.83 0.24 1:35 60,000 1,000 14.83 0.24
0:21 55,560 926 14.82 0.25 1:36 60,060 1,001 14.83 0.24
0:22 55,620 927 14.82 0.25 1:37 60,120 1,002 14.82 0.25
0:23 55,680 928 14.83 0.24 1:38 60,180 1,003 14.82 0.25
0:24 55,740 929 14.83 0.24 1:39 60,240 1,004 14.82 0.25
0:25 55,800 930 14.83 0.24 1:40 60,300 1,005 14.82 0.25
0:26 55,860 931 14.83 0.24 1:41 60,360 1,006 14.82 0.25
0:27 55,920 932 14.83 0.24 1:42 60,420 1,007 14.82 0.25
0:28 55,980 933 14.83 0.24 1:43 60,480 1,008 14.82 0.25
0:29 56,040 934 14.83 0.24 1:44 60,540 1,009 14.82 0.25
0:30 56,100 935 14.83 0.24 1:45 60,600 1,010 14.82 0.25
0:31 56,160 936 14.83 0.24 1:46 60,660 1,011 14.82 0.25
0:32 56,220 937 14.82 0.25 1:47 60,720 1,012 14.82 0.25
0:33 56,280 938 14.83 0.24 1:48 60,780 1,013 14.82 0.25
0:34 56,340 939 14.82 0.25 1:49 60,840 1,014 14.82 0.25
0:35 56,400 940 14.83 0.24 1:50 60,900 1,015 14.82 0.25
0:36 56,460 941 14.82 0.25 1:51 60,960 1,016 14.82 0.25
0:37 56,520 942 14.82 0.25 1:52 61,020 1,017 14.82 0.25
0:38 56,580 943 14.83 0.24 1:53 61,080 1,018 14.82 0.25
0:39 56,640 944 14.82 0.25 1:54 61,140 1,019 14.82 0.25
0:40 56,700 945 14.82 0.25 1:55 61,200 1,020 14.82 0.25
0:41 56,760 946 14.83 0.24 1:56 61,260 1,021 14.81 0.26
0:42 56,820 947 14.83 0.24 1:57 61,320 1,022 14.82 0.25
0:43 56,880 948 14.83 0.24 1:58 61,380 1,023 14.82 0.25
0:44 56,940 949 14.82 0.25 1:59 61,440 1,024 14.82 0.25
0:45 57,000 950 14.83 0.24 2:00 61,500 1,025 14.82 0.25
0:46 57,060 951 14.83 0.24 2:01 61,560 1,026 14.82 0.25
0:47 57,120 952 14.83 0.24 2:02 61,620 1,027 14.82 0.25
0:48 57,180 953 14.83 0.24 2:03 61,680 1,028 14.82 0.25
0:49 57,240 954 14.82 0.25 2:04 61,740 1,029 14.82 0.25
0:50 57,300 955 14.82 0.25 2:05 61,800 1,030 14.82 0.25
0:51 57,360 956 14.83 0.24 2:06 61,860 1,031 14.82 0.25
0:52 57,420 957 14.82 0.25 2:07 61,920 1,032 14.82 0.25
0:53 57,480 958 14.83 0.24 2:08 61,980 1,033 14.83 0.24
0:54 57,540 959 14.83 0.24 2:09 62,040 1,034 14.83 0.24
0:55 57,600 960 14.82 0.25 2:10 62,100 1,035 14.83 0.24
0:56 57,660 961 14.82 0.25 2:11 62,160 1,036 14.82 0.25
0:57 57,720 962 14.83 0.24 2:12 62,220 1,037 14.83 0.24
0:58 57,780 963 14.83 0.24 2:13 62,280 1,038 14.82 0.25
0:59 57,840 964 14.82 0.25 2:14 62,340 1,039 14.83 0.24
1:00 57,900 965 14.83 0.24 2:15 62,400 1,040 14.82 0.25
1:01 57,960 966 14.82 0.25 2:16 62,460 1,041 14.82 0.25
1:02 58,020 967 14.82 0.25 2:17 62,520 1,042 14.82 0.25
1:03 58,080 968 14.83 0.24 2:18 62,580 1,043 14.82 0.25
1:04 58,140 969 14.82 0.25 2:19 62,640 1,044 14.82 0.25
1:05 58,200 970 14.83 0.24 2:20 62,700 1,045 14.82 0.25
1:06 58,260 971 14.82 0.25 2:21 62,760 1,046 14.83 0.24
1:07 58,320 972 14.83 0.24 2:22 62,820 1,047 14.82 0.25
1:08 58,380 973 14.83 0.24 2:23 62,880 1,048 14.82 0.25
1:09 58,440 974 14.83 0.24 2:24 62,940 1,049 14.82 0.25
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Depth�to�Water�Measurements�During�Injection�Testing
Well�MW�2

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds����� Minutes Seconds����� Minutes
3/12/2014 2:25 63,000 1,050 14.82 0.25 3/12/2014 3:40 67,500 1,125 14.81 0.26

2:26 63,060 1,051 14.82 0.25 3:41 67,560 1,126 14.81 0.26
2:27 63,120 1,052 14.82 0.25 3:42 67,620 1,127 14.81 0.26
2:28 63,180 1,053 14.82 0.25 3:43 67,680 1,128 14.81 0.26
2:29 63,240 1,054 14.82 0.25 3:44 67,740 1,129 14.81 0.26
2:30 63,300 1,055 14.82 0.25 3:45 67,800 1,130 14.81 0.26
2:31 63,360 1,056 14.82 0.25 3:46 67,860 1,131 14.81 0.26
2:32 63,420 1,057 14.82 0.25 3:47 67,920 1,132 14.81 0.26
2:33 63,480 1,058 14.82 0.25 3:48 67,980 1,133 14.80 0.27
2:34 63,540 1,059 14.82 0.25 3:49 68,040 1,134 14.80 0.27
2:35 63,600 1,060 14.82 0.25 3:50 68,100 1,135 14.81 0.26
2:36 63,660 1,061 14.82 0.25 3:51 68,160 1,136 14.81 0.26
2:37 63,720 1,062 14.82 0.25 3:52 68,220 1,137 14.80 0.27
2:38 63,780 1,063 14.82 0.25 3:53 68,280 1,138 14.81 0.26
2:39 63,840 1,064 14.82 0.25 3:54 68,340 1,139 14.80 0.27
2:40 63,900 1,065 14.82 0.25 3:55 68,400 1,140 14.81 0.26
2:41 63,960 1,066 14.82 0.25 3:56 68,460 1,141 14.80 0.27
2:42 64,020 1,067 14.82 0.25 3:57 68,520 1,142 14.80 0.27
2:43 64,080 1,068 14.82 0.25 3:58 68,580 1,143 14.81 0.26
2:44 64,140 1,069 14.83 0.24 3:59 68,640 1,144 14.80 0.27
2:45 64,200 1,070 14.82 0.25 4:00 68,700 1,145 14.80 0.27
2:46 64,260 1,071 14.82 0.25 4:01 68,760 1,146 14.81 0.26
2:47 64,320 1,072 14.82 0.25 4:02 68,820 1,147 14.80 0.27
2:48 64,380 1,073 14.82 0.25 4:03 68,880 1,148 14.81 0.26
2:49 64,440 1,074 14.82 0.25 4:04 68,940 1,149 14.81 0.26
2:50 64,500 1,075 14.83 0.24 4:05 69,000 1,150 14.81 0.26
2:51 64,560 1,076 14.82 0.25 4:06 69,060 1,151 14.81 0.26
2:52 64,620 1,077 14.82 0.25 4:07 69,120 1,152 14.81 0.26
2:53 64,680 1,078 14.82 0.25 4:08 69,180 1,153 14.81 0.26
2:54 64,740 1,079 14.82 0.25 4:09 69,240 1,154 14.81 0.26
2:55 64,800 1,080 14.82 0.25 4:10 69,300 1,155 14.81 0.26
2:56 64,860 1,081 14.82 0.25 4:11 69,360 1,156 14.81 0.26
2:57 64,920 1,082 14.82 0.25 4:12 69,420 1,157 14.81 0.26
2:58 64,980 1,083 14.82 0.25 4:13 69,480 1,158 14.81 0.26
2:59 65,040 1,084 14.82 0.25 4:14 69,540 1,159 14.81 0.26
3:00 65,100 1,085 14.82 0.25 4:15 69,600 1,160 14.80 0.27
3:01 65,160 1,086 14.82 0.25 4:16 69,660 1,161 14.81 0.26
3:02 65,220 1,087 14.82 0.25 4:17 69,720 1,162 14.81 0.26
3:03 65,280 1,088 14.82 0.25 4:18 69,780 1,163 14.81 0.26
3:04 65,340 1,089 14.82 0.25 4:19 69,840 1,164 14.81 0.26
3:05 65,400 1,090 14.82 0.25 4:20 69,900 1,165 14.81 0.26
3:06 65,460 1,091 14.82 0.25 4:21 69,960 1,166 14.81 0.26
3:07 65,520 1,092 14.82 0.25 4:22 70,020 1,167 14.81 0.26
3:08 65,580 1,093 14.82 0.25 4:23 70,080 1,168 14.81 0.26
3:09 65,640 1,094 14.82 0.25 4:24 70,140 1,169 14.81 0.26
3:10 65,700 1,095 14.81 0.26 4:25 70,200 1,170 14.81 0.26
3:11 65,760 1,096 14.81 0.26 4:26 70,260 1,171 14.81 0.26
3:12 65,820 1,097 14.81 0.26 4:27 70,320 1,172 14.81 0.26
3:13 65,880 1,098 14.82 0.25 4:28 70,380 1,173 14.81 0.26
3:14 65,940 1,099 14.82 0.25 4:29 70,440 1,174 14.81 0.26
3:15 66,000 1,100 14.82 0.25 4:30 70,500 1,175 14.81 0.26
3:16 66,060 1,101 14.81 0.26 4:31 70,560 1,176 14.81 0.26
3:17 66,120 1,102 14.82 0.25 4:32 70,620 1,177 14.81 0.26
3:18 66,180 1,103 14.81 0.26 4:33 70,680 1,178 14.81 0.26
3:19 66,240 1,104 14.81 0.26 4:34 70,740 1,179 14.81 0.26
3:20 66,300 1,105 14.81 0.26 4:35 70,800 1,180 14.81 0.26
3:21 66,360 1,106 14.81 0.26 4:36 70,860 1,181 14.81 0.26
3:22 66,420 1,107 14.81 0.26 4:37 70,920 1,182 14.81 0.26
3:23 66,480 1,108 14.81 0.26 4:38 70,980 1,183 14.81 0.26
3:24 66,540 1,109 14.81 0.26 4:39 71,040 1,184 14.80 0.27
3:25 66,600 1,110 14.81 0.26 4:40 71,100 1,185 14.80 0.27
3:26 66,660 1,111 14.81 0.26 4:41 71,160 1,186 14.81 0.26
3:27 66,720 1,112 14.81 0.26 4:42 71,220 1,187 14.81 0.26
3:28 66,780 1,113 14.81 0.26 4:43 71,280 1,188 14.81 0.26
3:29 66,840 1,114 14.81 0.26 4:44 71,340 1,189 14.80 0.27
3:30 66,900 1,115 14.81 0.26 4:45 71,400 1,190 14.80 0.27
3:31 66,960 1,116 14.81 0.26 4:46 71,460 1,191 14.80 0.27
3:32 67,020 1,117 14.81 0.26 4:47 71,520 1,192 14.81 0.26
3:33 67,080 1,118 14.81 0.26 4:48 71,580 1,193 14.81 0.26
3:34 67,140 1,119 14.81 0.26 4:49 71,640 1,194 14.80 0.27
3:35 67,200 1,120 14.81 0.26 4:50 71,700 1,195 14.81 0.26
3:36 67,260 1,121 14.82 0.25 4:51 71,760 1,196 14.81 0.26
3:37 67,320 1,122 14.82 0.25 4:52 71,820 1,197 14.81 0.26
3:38 67,380 1,123 14.81 0.26 4:53 71,880 1,198 14.81 0.26
3:39 67,440 1,124 14.81 0.26 4:54 71,940 1,199 14.81 0.26

Date Time
Elapsed�Time

DTW Change Note Date Time
Elapsed�Time

DTW Change Note
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Depth�to�Water�Measurements�During�Injection�Testing
Well�MW�2

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds����� Minutes Seconds����� Minutes
3/12/2014 4:55 72,000 1,200 14.81 0.26 3/12/2014 6:10 76,500 1,275 14.80 0.27

4:56 72,060 1,201 14.81 0.26 6:11 76,560 1,276 14.80 0.27
4:57 72,120 1,202 14.81 0.26 6:12 76,620 1,277 14.80 0.27
4:58 72,180 1,203 14.82 0.25 6:13 76,680 1,278 14.80 0.27
4:59 72,240 1,204 14.82 0.25 6:14 76,740 1,279 14.80 0.27
5:00 72,300 1,205 14.82 0.25 6:15 76,800 1,280 14.80 0.27
5:01 72,360 1,206 14.81 0.26 6:16 76,860 1,281 14.80 0.27
5:02 72,420 1,207 14.81 0.26 6:17 76,920 1,282 14.80 0.27
5:03 72,480 1,208 14.81 0.26 6:18 76,980 1,283 14.80 0.27
5:04 72,540 1,209 14.81 0.26 6:19 77,040 1,284 14.80 0.27
5:05 72,600 1,210 14.81 0.26 6:20 77,100 1,285 14.80 0.27
5:06 72,660 1,211 14.81 0.26 6:21 77,160 1,286 14.80 0.27
5:07 72,720 1,212 14.81 0.26 6:22 77,220 1,287 14.80 0.27
5:08 72,780 1,213 14.82 0.25 6:23 77,280 1,288 14.79 0.28
5:09 72,840 1,214 14.81 0.26 6:24 77,340 1,289 14.79 0.28
5:10 72,900 1,215 14.81 0.26 6:25 77,400 1,290 14.79 0.28
5:11 72,960 1,216 14.81 0.26 6:26 77,460 1,291 14.79 0.28
5:12 73,020 1,217 14.81 0.26 6:27 77,520 1,292 14.80 0.27
5:13 73,080 1,218 14.81 0.26 6:28 77,580 1,293 14.79 0.28
5:14 73,140 1,219 14.81 0.26 6:29 77,640 1,294 14.80 0.27
5:15 73,200 1,220 14.82 0.25 6:30 77,700 1,295 14.79 0.28
5:16 73,260 1,221 14.81 0.26 6:31 77,760 1,296 14.80 0.27
5:17 73,320 1,222 14.81 0.26 6:32 77,820 1,297 14.79 0.28
5:18 73,380 1,223 14.81 0.26 6:33 77,880 1,298 14.79 0.28
5:19 73,440 1,224 14.81 0.26 6:34 77,940 1,299 14.79 0.28
5:20 73,500 1,225 14.81 0.26 6:35 78,000 1,300 14.79 0.28
5:21 73,560 1,226 14.81 0.26 6:36 78,060 1,301 14.79 0.28
5:22 73,620 1,227 14.81 0.26 6:37 78,120 1,302 14.79 0.28
5:23 73,680 1,228 14.80 0.27 6:38 78,180 1,303 14.80 0.27
5:24 73,740 1,229 14.80 0.27 6:39 78,240 1,304 14.79 0.28
5:25 73,800 1,230 14.80 0.27 6:40 78,300 1,305 14.80 0.27
5:26 73,860 1,231 14.80 0.27 6:41 78,360 1,306 14.80 0.27
5:27 73,920 1,232 14.80 0.27 6:42 78,420 1,307 14.79 0.28
5:28 73,980 1,233 14.80 0.27 6:43 78,480 1,308 14.79 0.28
5:29 74,040 1,234 14.80 0.27 6:44 78,540 1,309 14.80 0.27
5:30 74,100 1,235 14.80 0.27 6:45 78,600 1,310 14.80 0.27
5:31 74,160 1,236 14.79 0.28 6:46 78,660 1,311 14.80 0.27
5:32 74,220 1,237 14.80 0.27 6:47 78,720 1,312 14.80 0.27
5:33 74,280 1,238 14.80 0.27 6:48 78,780 1,313 14.80 0.27
5:34 74,340 1,239 14.81 0.26 6:49 78,840 1,314 14.80 0.27
5:35 74,400 1,240 14.80 0.27 6:50 78,900 1,315 14.80 0.27
5:36 74,460 1,241 14.80 0.27 6:51 78,960 1,316 14.80 0.27
5:37 74,520 1,242 14.80 0.27 6:52 79,020 1,317 14.80 0.27
5:38 74,580 1,243 14.80 0.27 6:53 79,080 1,318 14.80 0.27
5:39 74,640 1,244 14.80 0.27 6:54 79,140 1,319 14.80 0.27
5:40 74,700 1,245 14.80 0.27 6:55 79,200 1,320 14.79 0.28
5:41 74,760 1,246 14.80 0.27 6:56 79,260 1,321 14.79 0.28
5:42 74,820 1,247 14.80 0.27 6:57 79,320 1,322 14.79 0.28
5:43 74,880 1,248 14.80 0.27 6:58 79,380 1,323 14.79 0.28
5:44 74,940 1,249 14.80 0.27 6:59 79,440 1,324 14.79 0.28
5:45 75,000 1,250 14.80 0.27 7:00 79,500 1,325 14.79 0.28
5:46 75,060 1,251 14.80 0.27 7:01 79,560 1,326 14.80 0.27
5:47 75,120 1,252 14.79 0.28 7:02 79,620 1,327 14.80 0.27
5:48 75,180 1,253 14.80 0.27 7:03 79,680 1,328 14.80 0.27
5:49 75,240 1,254 14.79 0.28 7:04 79,740 1,329 14.80 0.27
5:50 75,300 1,255 14.80 0.27 7:05 79,800 1,330 14.80 0.27
5:51 75,360 1,256 14.80 0.27 7:06 79,860 1,331 14.80 0.27
5:52 75,420 1,257 14.80 0.27 7:07 79,920 1,332 14.80 0.27
5:53 75,480 1,258 14.80 0.27 7:08 79,980 1,333 14.79 0.28
5:54 75,540 1,259 14.80 0.27 7:09 80,040 1,334 14.80 0.27
5:55 75,600 1,260 14.79 0.28 7:10 80,100 1,335 14.80 0.27
5:56 75,660 1,261 14.80 0.27 7:11 80,160 1,336 14.79 0.28
5:57 75,720 1,262 14.79 0.28 7:12 80,220 1,337 14.79 0.28
5:58 75,780 1,263 14.80 0.27 7:13 80,280 1,338 14.80 0.27
5:59 75,840 1,264 14.80 0.27 7:14 80,340 1,339 14.79 0.28
6:00 75,900 1,265 14.80 0.27 7:15 80,400 1,340 14.79 0.28
6:01 75,960 1,266 14.80 0.27 7:16 80,460 1,341 14.80 0.27
6:02 76,020 1,267 14.80 0.27 7:17 80,520 1,342 14.79 0.28
6:03 76,080 1,268 14.80 0.27 7:18 80,580 1,343 14.80 0.27
6:04 76,140 1,269 14.80 0.27 7:19 80,640 1,344 14.79 0.28
6:05 76,200 1,270 14.80 0.27 7:20 80,700 1,345 14.79 0.28
6:06 76,260 1,271 14.80 0.27 7:21 80,760 1,346 14.79 0.28
6:07 76,320 1,272 14.80 0.27 7:22 80,820 1,347 14.79 0.28
6:08 76,380 1,273 14.80 0.27 7:23 80,880 1,348 14.79 0.28
6:09 76,440 1,274 14.79 0.28 7:24 80,940 1,349 14.79 0.28

Date Time
Elapsed�Time

DTW Change NoteNote Date Time
Elapsed�Time

DTW Change
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Depth�to�Water�Measurements�During�Injection�Testing
Well�MW�2

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds����� Minutes
3/12/2014 7:25 81,000 1,350 14.79 0.28

7:26 81,060 1,351 14.79 0.28
7:27 81,120 1,352 14.79 0.28
7:28 81,180 1,353 14.79 0.28
7:29 81,240 1,354 14.79 0.28
7:30 81,300 1,355 14.79 0.28
7:31 81,360 1,356 14.78 0.29
7:32 81,420 1,357 14.79 0.28
7:33 81,480 1,358 14.79 0.28
7:34 81,540 1,359 14.79 0.28
7:35 81,600 1,360 14.79 0.28

Date Time
Elapsed�Time

DTW Change Note

MW�2;�Page�10�of�10



2 50
3.00
3.50
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50

m
ge
�in
�W

at
er
�L
ev
el
�

(fe
et
)

SB�4S
SB
�9
D�
Te
st

SB
�7

(T
W
)T
es
t

SB
�9
S�
Te
st

Gu
ar
�T
es
tin

g SB
�4
D�
Te
st

SB
�1
(T
W
)T
es
t

�0.50
0.00
0.50
1.00
1.50
2.00
2.50

0 250 500 750 1,000 1,250 1,500

Ch
am

Elapsed�Time
(minutes)

3�11�14�@�9:08 3�12�14�@�7:39



Depth�to�Water�Measurements�During�Injection�Testing
Well�SB�4S

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds Minutes Seconds Minutes
3/11/2014 9:08 0 0 13.04 0.00 3/11/2014 10:23 4,500 75 12.94 0.10

9:09 60 1 13.08 �0.04 10:24 4,560 76 12.93 0.11
9:10 120 2 13.16 �0.12 10:25 4,620 77 12.93 0.11
9:11 180 3 13.15 �0.11 10:26 4,680 78 12.92 0.12
9:12 240 4 13.16 �0.12 10:27 4,740 79 12.92 0.12
9:13 300 5 13.17 �0.13 10:28 4,800 80 12.92 0.12
9:14 360 6 13.19 �0.15 10:29 4,860 81 12.91 0.13
9:15 420 7 13.20 �0.16 10:30 4,920 82 12.92 0.12 9D�End
9:16 480 8 13.21 �0.17 10:31 4,980 83 12.91 0.13
9:17 540 9 13.23 �0.19 10:32 5,040 84 12.89 0.15
9:18 600 10 13.23 �0.19 10:33 5,100 85 12.90 0.14
9:19 660 11 13.23 �0.19 10:34 5,160 86 12.89 0.15
9:20 720 12 13.24 �0.20 10:35 5,220 87 12.89 0.15
9:21 780 13 13.25 �0.21 10:36 5,280 88 12.90 0.14
9:22 840 14 13.25 �0.21 10:37 5,340 89 12.89 0.15
9:23 900 15 13.26 �0.22 10:38 5,400 90 12.88 0.16
9:24 960 16 13.26 �0.22 10:39 5,460 91 12.89 0.15
9:25 1,020 17 13.26 �0.22 10:40 5,520 92 12.89 0.15
9:26 1,080 18 13.26 �0.22 9D�Start 10:41 5,580 93 12.88 0.16
9:27 1,140 19 13.26 �0.22 10:42 5,640 94 12.88 0.16
9:28 1,200 20 13.27 �0.23 10:43 5,700 95 12.87 0.17
9:29 1,260 21 13.27 �0.23 10:44 5,760 96 12.88 0.16
9:30 1,320 22 13.27 �0.23 10:45 5,820 97 12.89 0.15
9:31 1,380 23 13.27 �0.23 10:46 5,880 98 12.88 0.16 SB�7�Start
9:32 1,440 24 13.27 �0.23 10:47 5,940 99 12.87 0.17
9:33 1,500 25 13.27 �0.23 10:48 6,000 100 12.89 0.15
9:34 1,560 26 13.27 �0.23 10:49 6,060 101 12.89 0.15
9:35 1,620 27 13.26 �0.22 10:50 6,120 102 12.90 0.14
9:36 1,680 28 13.25 �0.21 10:51 6,180 103 12.90 0.14
9:37 1,740 29 13.25 �0.21 10:52 6,240 104 12.90 0.14
9:38 1,800 30 13.25 �0.21 10:53 6,300 105 12.91 0.13
9:39 1,860 31 13.24 �0.20 10:54 6,360 106 12.89 0.15
9:40 1,920 32 13.24 �0.20 10:55 6,420 107 12.89 0.15
9:41 1,980 33 13.24 �0.20 10:56 6,480 108 12.87 0.17
9:42 2,040 34 13.24 �0.20 10:57 6,540 109 12.89 0.15
9:43 2,100 35 13.24 �0.20 10:58 6,600 110 12.90 0.14
9:44 2,160 36 13.23 �0.19 10:59 6,660 111 12.88 0.16
9:45 2,220 37 13.23 �0.19 11:00 6,720 112 12.88 0.16
9:46 2,280 38 13.22 �0.18 11:01 6,780 113 12.88 0.16
9:47 2,340 39 13.20 �0.16 11:02 6,840 114 12.89 0.15
9:48 2,400 40 13.20 �0.16 11:03 6,900 115 12.91 0.13
9:49 2,460 41 13.19 �0.15 11:04 6,960 116 12.91 0.13
9:50 2,520 42 13.18 �0.14 11:05 7,020 117 12.90 0.14
9:51 2,580 43 13.18 �0.14 11:06 7,080 118 12.92 0.12
9:52 2,640 44 13.17 �0.13 11:07 7,140 119 12.92 0.12
9:53 2,700 45 13.16 �0.12 11:08 7,200 120 12.93 0.11
9:54 2,760 46 13.16 �0.12 11:09 7,260 121 12.91 0.13
9:55 2,820 47 13.15 �0.11 11:10 7,320 122 12.92 0.12
9:56 2,880 48 13.14 �0.10 11:11 7,380 123 12.92 0.12
9:57 2,940 49 13.13 �0.09 11:12 7,440 124 12.91 0.13
9:58 3,000 50 13.12 �0.08 11:13 7,500 125 12.91 0.13
9:59 3,060 51 13.12 �0.08 11:14 7,560 126 12.91 0.13
10:00 3,120 52 13.11 �0.07 11:15 7,620 127 12.92 0.12
10:01 3,180 53 13.10 �0.06 11:16 7,680 128 12.92 0.12
10:02 3,240 54 13.09 �0.05 11:17 7,740 129 12.92 0.12
10:03 3,300 55 13.08 �0.04 11:18 7,800 130 12.91 0.13
10:04 3,360 56 13.08 �0.04 11:19 7,860 131 12.90 0.14
10:05 3,420 57 13.07 �0.03 11:20 7,920 132 12.90 0.14
10:06 3,480 58 13.07 �0.03 11:21 7,980 133 12.92 0.12
10:07 3,540 59 13.06 �0.02 11:22 8,040 134 12.93 0.11
10:08 3,600 60 13.04 0.00 11:23 8,100 135 12.92 0.12
10:09 3,660 61 13.03 0.01 11:24 8,160 136 12.93 0.11
10:10 3,720 62 13.02 0.02 11:25 8,220 137 12.93 0.11
10:11 3,780 63 13.02 0.02 11:26 8,280 138 12.93 0.11
10:12 3,840 64 13.02 0.02 11:27 8,340 139 12.93 0.11
10:13 3,900 65 13.02 0.02 11:28 8,400 140 12.94 0.10
10:14 3,960 66 13.01 0.03 11:29 8,460 141 12.94 0.10
10:15 4,020 67 13.01 0.03 11:30 8,520 142 12.94 0.10
10:16 4,080 68 13.00 0.04 11:31 8,580 143 12.94 0.10
10:17 4,140 69 12.98 0.06 11:32 8,640 144 12.94 0.10
10:18 4,200 70 12.98 0.06 11:33 8,700 145 12.93 0.11
10:19 4,260 71 12.96 0.08 11:34 8,760 146 12.92 0.12
10:20 4,320 72 12.96 0.08 11:35 8,820 147 12.94 0.10
10:21 4,380 73 12.96 0.08 11:36 8,880 148 12.95 0.09
10:22 4,440 74 12.96 0.08 11:37 8,940 149 12.94 0.10

NoteNote Date Time
Elapsed�Time

DTW ChangeDate Time
Elapsed�Time

DTW Change
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Depth�to�Water�Measurements�During�Injection�Testing
Well�SB�4S

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds Minutes Seconds Minutes
3/11/2014 11:38 9,000 150 12.95 0.09 3/11/2014 12:53 13,500 225 13.07 �0.03

11:39 9,060 151 12.96 0.08 12:54 13,560 226 13.08 �0.04
11:40 9,120 152 12.96 0.08 12:55 13,620 227 13.08 �0.04
11:41 9,180 153 12.95 0.09 12:56 13,680 228 13.07 �0.03
11:42 9,240 154 12.95 0.09 12:57 13,740 229 13.07 �0.03
11:43 9,300 155 12.96 0.08 12:58 13,800 230 13.07 �0.03
11:44 9,360 156 12.95 0.09 12:59 13,860 231 13.08 �0.04
11:45 9,420 157 12.94 0.10 13:00 13,920 232 13.09 �0.05
11:46 9,480 158 12.93 0.11 13:01 13,980 233 13.08 �0.04
11:47 9,540 159 12.95 0.09 13:02 14,040 234 13.09 �0.05
11:48 9,600 160 12.95 0.09 13:03 14,100 235 13.09 �0.05
11:49 9,660 161 12.95 0.09 13:04 14,160 236 13.09 �0.05
11:50 9,720 162 12.96 0.08 13:05 14,220 237 13.09 �0.05
11:51 9,780 163 12.96 0.08 13:06 14,280 238 13.09 �0.05
11:52 9,840 164 12.96 0.08 13:07 14,340 239 13.08 �0.04
11:53 9,900 165 12.97 0.07 13:08 14,400 240 13.08 �0.04
11:54 9,960 166 12.98 0.06 13:09 14,460 241 13.09 �0.05
11:55 10,020 167 12.98 0.06 13:10 14,520 242 13.09 �0.05
11:56 10,080 168 12.98 0.06 13:11 14,580 243 13.08 �0.04
11:57 10,140 169 12.97 0.07 13:12 14,640 244 13.09 �0.05
11:58 10,200 170 12.98 0.06 13:13 14,700 245 13.09 �0.05
11:59 10,260 171 12.98 0.06 13:14 14,760 246 13.09 �0.05
12:00 10,320 172 12.98 0.06 SB�7�End 13:15 14,820 247 13.09 �0.05
12:01 10,380 173 13.00 0.04 13:16 14,880 248 13.08 �0.04
12:02 10,440 174 12.99 0.05 13:17 14,940 249 13.09 �0.05
12:03 10,500 175 12.96 0.08 13:18 15,000 250 13.10 �0.06
12:04 10,560 176 12.97 0.07 13:19 15,060 251 13.11 �0.07
12:05 10,620 177 12.99 0.05 13:20 15,120 252 13.12 �0.08
12:06 10,680 178 13.00 0.04 13:21 15,180 253 13.10 �0.06
12:07 10,740 179 13.00 0.04 13:22 15,240 254 13.10 �0.06
12:08 10,800 180 12.99 0.05 13:23 15,300 255 13.11 �0.07
12:09 10,860 181 12.99 0.05 13:24 15,360 256 13.10 �0.06
12:10 10,920 182 13.00 0.04 13:25 15,420 257 13.12 �0.08
12:11 10,980 183 12.99 0.05 13:26 15,480 258 13.13 �0.09
12:12 11,040 184 12.99 0.05 13:27 15,540 259 13.11 �0.07
12:13 11,100 185 13.00 0.04 13:28 15,600 260 13.11 �0.07
12:14 11,160 186 13.01 0.03 13:29 15,660 261 13.13 �0.09
12:15 11,220 187 13.01 0.03 13:30 15,720 262 13.14 �0.10
12:16 11,280 188 13.03 0.01 13:31 15,780 263 13.13 �0.09
12:17 11,340 189 13.03 0.01 13:32 15,840 264 13.11 �0.07
12:18 11,400 190 13.02 0.02 13:33 15,900 265 13.13 �0.09
12:19 11,460 191 13.01 0.03 13:34 15,960 266 13.11 �0.07
12:20 11,520 192 13.00 0.04 13:35 16,020 267 13.11 �0.07
12:21 11,580 193 13.00 0.04 13:36 16,080 268 13.11 �0.07
12:22 11,640 194 13.01 0.03 13:37 16,140 269 13.12 �0.08
12:23 11,700 195 13.03 0.01 13:38 16,200 270 13.12 �0.08
12:24 11,760 196 13.01 0.03 13:39 16,260 271 13.14 �0.10
12:25 11,820 197 13.01 0.03 13:40 16,320 272 13.15 �0.11
12:26 11,880 198 13.02 0.02 13:41 16,380 273 13.16 �0.12
12:27 11,940 199 13.02 0.02 13:42 16,440 274 13.14 �0.10 9S�Start
12:28 12,000 200 13.03 0.01 13:43 16,500 275 13.11 �0.07
12:29 12,060 201 13.03 0.01 13:44 16,560 276 13.12 �0.08
12:30 12,120 202 13.02 0.02 13:45 16,620 277 13.12 �0.08
12:31 12,180 203 13.03 0.01 13:46 16,680 278 13.12 �0.08
12:32 12,240 204 13.03 0.01 13:47 16,740 279 13.11 �0.07
12:33 12,300 205 13.03 0.01 13:48 16,800 280 13.09 �0.05
12:34 12,360 206 13.04 0.00 13:49 16,860 281 13.07 �0.03
12:35 12,420 207 13.03 0.01 13:50 16,920 282 13.07 �0.03
12:36 12,480 208 13.02 0.02 13:51 16,980 283 13.10 �0.06
12:37 12,540 209 13.03 0.01 13:52 17,040 284 13.11 �0.07
12:38 12,600 210 13.02 0.02 13:53 17,100 285 13.11 �0.07
12:39 12,660 211 13.02 0.02 13:54 17,160 286 13.09 �0.05
12:40 12,720 212 13.03 0.01 13:55 17,220 287 13.08 �0.04
12:41 12,780 213 13.05 �0.01 13:56 17,280 288 13.08 �0.04
12:42 12,840 214 13.07 �0.03 13:57 17,340 289 13.09 �0.05
12:43 12,900 215 13.07 �0.03 13:58 17,400 290 13.10 �0.06
12:44 12,960 216 13.07 �0.03 13:59 17,460 291 13.09 �0.05
12:45 13,020 217 13.08 �0.04 14:00 17,520 292 13.09 �0.05
12:46 13,080 218 13.09 �0.05 14:01 17,580 293 13.10 �0.06
12:47 13,140 219 13.09 �0.05 14:02 17,640 294 13.11 �0.07
12:48 13,200 220 13.09 �0.05 14:03 17,700 295 13.10 �0.06
12:49 13,260 221 13.07 �0.03 14:04 17,760 296 13.12 �0.08
12:50 13,320 222 13.05 �0.01 14:05 17,820 297 13.11 �0.07
12:51 13,380 223 13.07 �0.03 14:06 17,880 298 13.11 �0.07
12:52 13,440 224 13.08 �0.04 14:07 17,940 299 13.11 �0.07

Date Time
Elapsed�Time

DTW Change Note Date Time
Elapsed�Time

DTW Change Note
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Depth�to�Water�Measurements�During�Injection�Testing
Well�SB�4S

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds Minutes Seconds Minutes
3/11/2014 14:08 18,000 300 13.10 �0.06 3/11/2014 15:23 22,500 375 13.09 �0.05

14:09 18,060 301 13.09 �0.05 15:24 22,560 376 13.07 �0.03
14:10 18,120 302 13.10 �0.06 15:25 22,620 377 13.08 �0.04
14:11 18,180 303 13.12 �0.08 15:26 22,680 378 13.09 �0.05
14:12 18,240 304 13.12 �0.08 15:27 22,740 379 13.08 �0.04
14:13 18,300 305 13.12 �0.08 15:28 22,800 380 13.08 �0.04
14:14 18,360 306 13.13 �0.09 15:29 22,860 381 13.08 �0.04
14:15 18,420 307 13.13 �0.09 15:30 22,920 382 13.07 �0.03
14:16 18,480 308 13.13 �0.09 15:31 22,980 383 13.06 �0.02
14:17 18,540 309 13.11 �0.07 15:32 23,040 384 13.07 �0.03
14:18 18,600 310 13.10 �0.06 15:33 23,100 385 13.07 �0.03 Stop�Guar
14:19 18,660 311 13.09 �0.05 15:34 23,160 386 13.07 �0.03
14:20 18,720 312 13.10 �0.06 15:35 23,220 387 13.06 �0.02
14:21 18,780 313 13.11 �0.07 15:36 23,280 388 13.06 �0.02
14:22 18,840 314 13.12 �0.08 15:37 23,340 389 13.05 �0.01
14:23 18,900 315 13.12 �0.08 15:38 23,400 390 13.06 �0.02
14:24 18,960 316 13.11 �0.07 15:39 23,460 391 13.06 �0.02
14:25 19,020 317 13.11 �0.07 15:40 23,520 392 13.06 �0.02
14:26 19,080 318 13.11 �0.07 15:41 23,580 393 13.07 �0.03
14:27 19,140 319 13.12 �0.08 15:42 23,640 394 13.07 �0.03
14:28 19,200 320 13.12 �0.08 15:43 23,700 395 13.06 �0.02
14:29 19,260 321 13.11 �0.07 15:44 23,760 396 13.05 �0.01
14:30 19,320 322 13.11 �0.07 15:45 23,820 397 13.03 0.01
14:31 19,380 323 13.09 �0.05 15:46 23,880 398 13.02 0.02
14:32 19,440 324 13.09 �0.05 15:47 23,940 399 13.04 0.00 Guar���9S
14:33 19,500 325 13.10 �0.06 15:48 24,000 400 13.04 0.00
14:34 19,560 326 13.10 �0.06 15:49 24,060 401 13.04 0.00 Guar�Done
14:35 19,620 327 13.08 �0.04 15:50 24,120 402 13.04 0.00
14:36 19,680 328 13.09 �0.05 15:51 24,180 403 13.04 0.00 9S�Chaser
14:37 19,740 329 13.11 �0.07 15:52 24,240 404 13.05 �0.01
14:38 19,800 330 13.12 �0.08 15:53 24,300 405 13.03 0.01
14:39 19,860 331 13.11 �0.07 15:54 24,360 406 13.04 0.00
14:40 19,920 332 13.12 �0.08 15:55 24,420 407 13.03 0.01 9D�Chaser
14:41 19,980 333 13.13 �0.09 15:56 24,480 408 13.04 0.00
14:42 20,040 334 13.12 �0.08 15:57 24,540 409 13.04 0.00
14:43 20,100 335 13.12 �0.08 15:58 24,600 410 13.04 0.00
14:44 20,160 336 13.12 �0.08 9S�End 15:59 24,660 411 13.03 0.01
14:45 20,220 337 13.12 �0.08 16:00 24,720 412 13.04 0.00
14:46 20,280 338 13.12 �0.08 16:01 24,780 413 13.03 0.01
14:47 20,340 339 13.12 �0.08 16:02 24,840 414 13.04 0.00
14:48 20,400 340 13.12 �0.08 16:03 24,900 415 13.04 0.00
14:49 20,460 341 13.11 �0.07 16:04 24,960 416 13.03 0.01
14:50 20,520 342 13.09 �0.05 16:05 25,020 417 13.03 0.01 4D�Start
14:51 20,580 343 13.08 �0.04 16:06 25,080 418 12.92 0.12
14:52 20,640 344 13.09 �0.05 16:07 25,140 419 12.75 0.29
14:53 20,700 345 13.07 �0.03 16:08 25,200 420 12.58 0.46
14:54 20,760 346 13.08 �0.04 16:09 25,260 421 12.42 0.62
14:55 20,820 347 13.10 �0.06 16:10 25,320 422 12.26 0.78
14:56 20,880 348 13.11 �0.07 16:11 25,380 423 12.11 0.93
14:57 20,940 349 13.12 �0.08 16:12 25,440 424 11.99 1.05
14:58 21,000 350 13.12 �0.08 16:13 25,500 425 11.87 1.17
14:59 21,060 351 13.12 �0.08 16:14 25,560 426 11.77 1.27
15:00 21,120 352 13.11 �0.07 16:15 25,620 427 11.68 1.36
15:01 21,180 353 13.11 �0.07 16:16 25,680 428 11.59 1.45
15:02 21,240 354 13.09 �0.05 16:17 25,740 429 11.50 1.54
15:03 21,300 355 13.08 �0.04 16:18 25,800 430 11.41 1.63
15:04 21,360 356 13.08 �0.04 16:19 25,860 431 11.33 1.71
15:05 21,420 357 13.09 �0.05 16:20 25,920 432 11.26 1.78
15:06 21,480 358 13.08 �0.04 16:21 25,980 433 11.17 1.87
15:07 21,540 359 13.07 �0.03 16:22 26,040 434 11.12 1.92
15:08 21,600 360 13.08 �0.04 16:23 26,100 435 11.04 2.00
15:09 21,660 361 13.08 �0.04 16:24 26,160 436 10.99 2.05
15:10 21,720 362 13.10 �0.06 16:25 26,220 437 10.93 2.11
15:11 21,780 363 13.10 �0.06 16:26 26,280 438 10.83 2.21
15:12 21,840 364 13.10 �0.06 16:27 26,340 439 10.70 2.34
15:13 21,900 365 13.09 �0.05 16:28 26,400 440 10.56 2.48
15:14 21,960 366 13.10 �0.06 16:29 26,460 441 10.41 2.63
15:15 22,020 367 13.10 �0.06 Guar���9D 16:30 26,520 442 10.26 2.78
15:16 22,080 368 13.10 �0.06 16:31 26,580 443 10.11 2.93
15:17 22,140 369 13.10 �0.06 16:32 26,640 444 9.96 3.08
15:18 22,200 370 13.09 �0.05 16:33 26,700 445 9.82 3.22
15:19 22,260 371 13.08 �0.04 16:34 26,760 446 9.68 3.36
15:20 22,320 372 13.09 �0.05 16:35 26,820 447 9.53 3.51
15:21 22,380 373 13.08 �0.04 16:36 26,880 448 9.38 3.66
15:22 22,440 374 13.08 �0.04 16:37 26,940 449 9.23 3.81
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Depth�to�Water�Measurements�During�Injection�Testing
Well�SB�4S

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds Minutes Seconds Minutes
3/11/20114 16:38 27,000 450 9.07 3.97 3/11/2014 17:53 31,500 525 11.80 1.24

16:39 27,060 451 8.95 4.09 17:54 31,560 526 11.84 1.20
16:40 27,120 452 8.80 4.24 17:55 31,620 527 11.86 1.18
16:41 27,180 453 8.61 4.43 17:56 31,680 528 11.88 1.16
16:42 27,240 454 8.41 4.63 17:57 31,740 529 11.90 1.14
16:43 27,300 455 8.18 4.86 17:58 31,800 530 11.93 1.11
16:44 27,360 456 7.94 5.10 17:59 31,860 531 11.95 1.09
16:45 27,420 457 7.69 5.35 18:00 31,920 532 11.97 1.07
16:46 27,480 458 7.44 5.60 18:01 31,980 533 11.99 1.05
16:47 27,540 459 7.19 5.85 18:02 32,040 534 12.01 1.03
16:48 27,600 460 6.92 6.12 18:03 32,100 535 12.03 1.01
16:49 27,660 461 6.65 6.39 18:04 32,160 536 12.05 0.99
16:50 27,720 462 6.38 6.66 4D�End 18:05 32,220 537 12.07 0.97
16:51 27,780 463 6.12 6.92 1�Start 18:06 32,280 538 12.08 0.96
16:52 27,840 464 5.99 7.05 18:07 32,340 539 12.10 0.94
16:53 27,900 465 5.97 7.07 18:08 32,400 540 12.12 0.92
16:54 27,960 466 6.01 7.03 18:09 32,460 541 12.14 0.90
16:55 28,020 467 6.13 6.91 18:10 32,520 542 12.15 0.89
16:56 28,080 468 6.31 6.73 18:11 32,580 543 12.17 0.87
16:57 28,140 469 6.52 6.52 18:12 32,640 544 12.19 0.85
16:58 28,200 470 6.76 6.28 18:13 32,700 545 12.20 0.84
16:59 28,260 471 6.99 6.05 18:14 32,760 546 12.21 0.83
17:00 28,320 472 7.22 5.82 18:15 32,820 547 12.22 0.82
17:01 28,380 473 7.46 5.58 18:16 32,880 548 12.24 0.80
17:02 28,440 474 7.67 5.37 1�End 18:17 32,940 549 12.25 0.79
17:03 28,500 475 7.87 5.17 18:18 33,000 550 12.26 0.78
17:04 28,560 476 8.08 4.96 18:19 33,060 551 12.27 0.77
17:05 28,620 477 8.26 4.78 18:20 33,120 552 12.28 0.76
17:06 28,680 478 8.44 4.60 18:21 33,180 553 12.29 0.75
17:07 28,740 479 8.59 4.45 18:22 33,240 554 12.30 0.74
17:08 28,800 480 8.74 4.30 18:23 33,300 555 12.31 0.73
17:09 28,860 481 8.88 4.16 18:24 33,360 556 12.32 0.72
17:10 28,920 482 9.03 4.01 18:25 33,420 557 12.33 0.71
17:11 28,980 483 9.16 3.88 18:26 33,480 558 12.34 0.70
17:12 29,040 484 9.31 3.73 18:27 33,540 559 12.35 0.69
17:13 29,100 485 9.44 3.60 18:28 33,600 560 12.36 0.68
17:14 29,160 486 9.56 3.48 18:29 33,660 561 12.37 0.67
17:15 29,220 487 9.66 3.38 18:30 33,720 562 12.38 0.66
17:16 29,280 488 9.78 3.26 18:31 33,780 563 12.39 0.65
17:17 29,340 489 9.88 3.16 18:32 33,840 564 12.40 0.64
17:18 29,400 490 9.98 3.06 18:33 33,900 565 12.40 0.64
17:19 29,460 491 10.08 2.96 18:34 33,960 566 12.41 0.63
17:20 29,520 492 10.17 2.87 18:35 34,020 567 12.42 0.62
17:21 29,580 493 10.25 2.79 18:36 34,080 568 12.42 0.62
17:22 29,640 494 10.34 2.70 18:37 34,140 569 12.43 0.61
17:23 29,700 495 10.42 2.62 18:38 34,200 570 12.44 0.60
17:24 29,760 496 10.49 2.55 18:39 34,260 571 12.45 0.59
17:25 29,820 497 10.57 2.47 18:40 34,320 572 12.45 0.59
17:26 29,880 498 10.64 2.40 18:41 34,380 573 12.46 0.58
17:27 29,940 499 10.72 2.32 18:42 34,440 574 12.46 0.58
17:28 30,000 500 10.78 2.26 18:43 34,500 575 12.47 0.57
17:29 30,060 501 10.84 2.20 18:44 34,560 576 12.48 0.56
17:30 30,120 502 10.91 2.13 18:45 34,620 577 12.48 0.56
17:31 30,180 503 10.97 2.07 18:46 34,680 578 12.49 0.55
17:32 30,240 504 11.01 2.03 18:47 34,740 579 12.49 0.55
17:33 30,300 505 11.06 1.98 18:48 34,800 580 12.50 0.54
17:34 30,360 506 11.09 1.95 18:49 34,860 581 12.50 0.54
17:35 30,420 507 11.14 1.90 18:50 34,920 582 12.51 0.53
17:36 30,480 508 11.20 1.84 18:51 34,980 583 12.51 0.53
17:37 30,540 509 11.27 1.77 18:52 35,040 584 12.52 0.52
17:38 30,600 510 11.32 1.72 18:53 35,100 585 12.52 0.52
17:39 30,660 511 11.36 1.68 18:54 35,160 586 12.53 0.51
17:40 30,720 512 11.41 1.63 18:55 35,220 587 12.53 0.51
17:41 30,780 513 11.45 1.59 18:56 35,280 588 12.54 0.50
17:42 30,840 514 11.49 1.55 18:57 35,340 589 12.54 0.50
17:43 30,900 515 11.53 1.51 18:58 35,400 590 12.54 0.50
17:44 30,960 516 11.56 1.48 18:59 35,460 591 12.55 0.49
17:45 31,020 517 11.59 1.45 19:00 35,520 592 12.55 0.49
17:46 31,080 518 11.61 1.43 19:01 35,580 593 12.56 0.48
17:47 31,140 519 11.64 1.40 19:02 35,640 594 12.56 0.48
17:48 31,200 520 11.66 1.38 19:03 35,700 595 12.56 0.48
17:49 31,260 521 11.69 1.35 19:04 35,760 596 12.57 0.47
17:50 31,320 522 11.72 1.32 19:05 35,820 597 12.57 0.47
17:51 31,380 523 11.75 1.29 19:06 35,880 598 12.58 0.46
17:52 31,440 524 11.77 1.27 19:07 35,940 599 12.58 0.46

Date Time
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Depth�to�Water�Measurements�During�Injection�Testing
Well�SB�4S

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds Minutes Seconds Minutes
3/11/2014 19:08 36,000 600 12.59 0.45 3/11/2014 20:23 40,500 675 12.73 0.31

19:09 36,060 601 12.59 0.45 20:24 40,560 676 12.73 0.31
19:10 36,120 602 12.59 0.45 20:25 40,620 677 12.73 0.31
19:11 36,180 603 12.59 0.45 20:26 40,680 678 12.74 0.30
19:12 36,240 604 12.59 0.45 20:27 40,740 679 12.73 0.31
19:13 36,300 605 12.59 0.45 20:28 40,800 680 12.74 0.30
19:14 36,360 606 12.60 0.44 20:29 40,860 681 12.73 0.31
19:15 36,420 607 12.61 0.43 20:30 40,920 682 12.74 0.30
19:16 36,480 608 12.61 0.43 20:31 40,980 683 12.74 0.30
19:17 36,540 609 12.61 0.43 20:32 41,040 684 12.74 0.30
19:18 36,600 610 12.62 0.42 20:33 41,100 685 12.74 0.30
19:19 36,660 611 12.62 0.42 20:34 41,160 686 12.74 0.30
19:20 36,720 612 12.63 0.41 20:35 41,220 687 12.74 0.30
19:21 36,780 613 12.63 0.41 20:36 41,280 688 12.74 0.30
19:22 36,840 614 12.63 0.41 20:37 41,340 689 12.74 0.30
19:23 36,900 615 12.63 0.41 20:38 41,400 690 12.74 0.30
19:24 36,960 616 12.64 0.40 20:39 41,460 691 12.75 0.29
19:25 37,020 617 12.64 0.40 20:40 41,520 692 12.75 0.29
19:26 37,080 618 12.64 0.40 20:41 41,580 693 12.75 0.29
19:27 37,140 619 12.64 0.40 20:42 41,640 694 12.75 0.29
19:28 37,200 620 12.64 0.40 20:43 41,700 695 12.75 0.29
19:29 37,260 621 12.64 0.40 20:44 41,760 696 12.75 0.29
19:30 37,320 622 12.65 0.39 20:45 41,820 697 12.75 0.29
19:31 37,380 623 12.65 0.39 20:46 41,880 698 12.75 0.29
19:32 37,440 624 12.65 0.39 20:47 41,940 699 12.74 0.30
19:33 37,500 625 12.66 0.38 20:48 42,000 700 12.74 0.30
19:34 37,560 626 12.66 0.38 20:49 42,060 701 12.75 0.29
19:35 37,620 627 12.66 0.38 20:50 42,120 702 12.75 0.29
19:36 37,680 628 12.66 0.38 20:51 42,180 703 12.75 0.29
19:37 37,740 629 12.66 0.38 20:52 42,240 704 12.75 0.29
19:38 37,800 630 12.67 0.37 20:53 42,300 705 12.75 0.29
19:39 37,860 631 12.67 0.37 20:54 42,360 706 12.75 0.29
19:40 37,920 632 12.67 0.37 20:55 42,420 707 12.75 0.29
19:41 37,980 633 12.67 0.37 20:56 42,480 708 12.75 0.29
19:42 38,040 634 12.67 0.37 20:57 42,540 709 12.75 0.29
19:43 38,100 635 12.67 0.37 20:58 42,600 710 12.76 0.28
19:44 38,160 636 12.68 0.36 20:59 42,660 711 12.75 0.29
19:45 38,220 637 12.68 0.36 21:00 42,720 712 12.76 0.28
19:46 38,280 638 12.68 0.36 21:01 42,780 713 12.76 0.28
19:47 38,340 639 12.69 0.35 21:02 42,840 714 12.76 0.28
19:48 38,400 640 12.69 0.35 21:03 42,900 715 12.76 0.28
19:49 38,460 641 12.69 0.35 21:04 42,960 716 12.76 0.28
19:50 38,520 642 12.69 0.35 21:05 43,020 717 12.76 0.28
19:51 38,580 643 12.69 0.35 21:06 43,080 718 12.76 0.28
19:52 38,640 644 12.69 0.35 21:07 43,140 719 12.76 0.28
19:53 38,700 645 12.70 0.34 21:08 43,200 720 12.76 0.28
19:54 38,760 646 12.70 0.34 21:09 43,260 721 12.76 0.28
19:55 38,820 647 12.70 0.34 21:10 43,320 722 12.76 0.28
19:56 38,880 648 12.70 0.34 21:11 43,380 723 12.76 0.28
19:57 38,940 649 12.70 0.34 21:12 43,440 724 12.76 0.28
19:58 39,000 650 12.71 0.33 21:13 43,500 725 12.76 0.28
19:59 39,060 651 12.71 0.33 21:14 43,560 726 12.76 0.28
20:00 39,120 652 12.71 0.33 21:15 43,620 727 12.76 0.28
20:01 39,180 653 12.71 0.33 21:16 43,680 728 12.76 0.28
20:02 39,240 654 12.71 0.33 21:17 43,740 729 12.76 0.28
20:03 39,300 655 12.71 0.33 21:18 43,800 730 12.76 0.28
20:04 39,360 656 12.71 0.33 21:19 43,860 731 12.77 0.27
20:05 39,420 657 12.72 0.32 21:20 43,920 732 12.76 0.28
20:06 39,480 658 12.72 0.32 21:21 43,980 733 12.76 0.28
20:07 39,540 659 12.71 0.33 21:22 44,040 734 12.76 0.28
20:08 39,600 660 12.72 0.32 21:23 44,100 735 12.76 0.28
20:09 39,660 661 12.72 0.32 21:24 44,160 736 12.76 0.28
20:10 39,720 662 12.72 0.32 21:25 44,220 737 12.76 0.28
20:11 39,780 663 12.72 0.32 21:26 44,280 738 12.76 0.28
20:12 39,840 664 12.72 0.32 21:27 44,340 739 12.76 0.28
20:13 39,900 665 12.72 0.32 21:28 44,400 740 12.76 0.28
20:14 39,960 666 12.73 0.31 21:29 44,460 741 12.76 0.28
20:15 40,020 667 12.73 0.31 21:30 44,520 742 12.76 0.28
20:16 40,080 668 12.73 0.31 21:31 44,580 743 12.76 0.28
20:17 40,140 669 12.73 0.31 21:32 44,640 744 12.76 0.28
20:18 40,200 670 12.73 0.31 21:33 44,700 745 12.76 0.28
20:19 40,260 671 12.73 0.31 21:34 44,760 746 12.76 0.28
20:20 40,320 672 12.73 0.31 21:35 44,820 747 12.76 0.28
20:21 40,380 673 12.73 0.31 21:36 44,880 748 12.76 0.28
20:22 40,440 674 12.73 0.31 21:37 44,940 749 12.76 0.28
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Depth�to�Water�Measurements�During�Injection�Testing
Well�SB�4S

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds Minutes Seconds Minutes
3/11/2014 21:38 45,000 750 12.77 0.27 3/11/2014 22:53 49,500 825 12.76 0.28

21:39 45,060 751 12.77 0.27 22:54 49,560 826 12.76 0.28
21:40 45,120 752 12.77 0.27 22:55 49,620 827 12.76 0.28
21:41 45,180 753 12.77 0.27 22:56 49,680 828 12.76 0.28
21:42 45,240 754 12.76 0.28 22:57 49,740 829 12.76 0.28
21:43 45,300 755 12.76 0.28 22:58 49,800 830 12.76 0.28
21:44 45,360 756 12.76 0.28 22:59 49,860 831 12.76 0.28
21:45 45,420 757 12.77 0.27 23:00 49,920 832 12.76 0.28
21:46 45,480 758 12.76 0.28 23:01 49,980 833 12.76 0.28
21:47 45,540 759 12.77 0.27 23:02 50,040 834 12.76 0.28
21:48 45,600 760 12.77 0.27 23:03 50,100 835 12.76 0.28
21:49 45,660 761 12.76 0.28 23:04 50,160 836 12.76 0.28
21:50 45,720 762 12.76 0.28 23:05 50,220 837 12.76 0.28
21:51 45,780 763 12.76 0.28 23:06 50,280 838 12.76 0.28
21:52 45,840 764 12.76 0.28 23:07 50,340 839 12.76 0.28
21:53 45,900 765 12.76 0.28 23:08 50,400 840 12.76 0.28
21:54 45,960 766 12.76 0.28 23:09 50,460 841 12.76 0.28
21:55 46,020 767 12.76 0.28 23:10 50,520 842 12.76 0.28
21:56 46,080 768 12.76 0.28 23:11 50,580 843 12.75 0.29
21:57 46,140 769 12.77 0.27 23:12 50,640 844 12.75 0.29
21:58 46,200 770 12.77 0.27 23:13 50,700 845 12.76 0.28
21:59 46,260 771 12.76 0.28 23:14 50,760 846 12.76 0.28
22:00 46,320 772 12.76 0.28 23:15 50,820 847 12.75 0.29
22:01 46,380 773 12.76 0.28 23:16 50,880 848 12.76 0.28
22:02 46,440 774 12.77 0.27 23:17 50,940 849 12.75 0.29
22:03 46,500 775 12.76 0.28 23:18 51,000 850 12.75 0.29
22:04 46,560 776 12.76 0.28 23:19 51,060 851 12.75 0.29
22:05 46,620 777 12.76 0.28 23:20 51,120 852 12.75 0.29
22:06 46,680 778 12.77 0.27 23:21 51,180 853 12.75 0.29
22:07 46,740 779 12.76 0.28 23:22 51,240 854 12.75 0.29
22:08 46,800 780 12.76 0.28 23:23 51,300 855 12.75 0.29
22:09 46,860 781 12.76 0.28 23:24 51,360 856 12.75 0.29
22:10 46,920 782 12.77 0.27 23:25 51,420 857 12.74 0.30
22:11 46,980 783 12.76 0.28 23:26 51,480 858 12.75 0.29
22:12 47,040 784 12.76 0.28 23:27 51,540 859 12.75 0.29
22:13 47,100 785 12.76 0.28 23:28 51,600 860 12.75 0.29
22:14 47,160 786 12.76 0.28 23:29 51,660 861 12.75 0.29
22:15 47,220 787 12.76 0.28 23:30 51,720 862 12.75 0.29
22:16 47,280 788 12.76 0.28 23:31 51,780 863 12.75 0.29
22:17 47,340 789 12.76 0.28 23:32 51,840 864 12.75 0.29
22:18 47,400 790 12.76 0.28 23:33 51,900 865 12.75 0.29
22:19 47,460 791 12.76 0.28 23:34 51,960 866 12.75 0.29
22:20 47,520 792 12.76 0.28 23:35 52,020 867 12.75 0.29
22:21 47,580 793 12.76 0.28 23:36 52,080 868 12.75 0.29
22:22 47,640 794 12.77 0.27 23:37 52,140 869 12.75 0.29
22:23 47,700 795 12.76 0.28 23:38 52,200 870 12.75 0.29
22:24 47,760 796 12.76 0.28 23:39 52,260 871 12.75 0.29
22:25 47,820 797 12.76 0.28 23:40 52,320 872 12.74 0.30
22:26 47,880 798 12.76 0.28 23:41 52,380 873 12.75 0.29
22:27 47,940 799 12.76 0.28 23:42 52,440 874 12.74 0.30
22:28 48,000 800 12.76 0.28 23:43 52,500 875 12.75 0.29
22:29 48,060 801 12.76 0.28 23:44 52,560 876 12.74 0.30
22:30 48,120 802 12.77 0.27 23:45 52,620 877 12.74 0.30
22:31 48,180 803 12.77 0.27 23:46 52,680 878 12.74 0.30
22:32 48,240 804 12.76 0.28 23:47 52,740 879 12.74 0.30
22:33 48,300 805 12.76 0.28 23:48 52,800 880 12.74 0.30
22:34 48,360 806 12.76 0.28 23:49 52,860 881 12.74 0.30
22:35 48,420 807 12.76 0.28 23:50 52,920 882 12.74 0.30
22:36 48,480 808 12.76 0.28 23:51 52,980 883 12.74 0.30
22:37 48,540 809 12.76 0.28 23:52 53,040 884 12.74 0.30
22:38 48,600 810 12.76 0.28 23:53 53,100 885 12.74 0.30
22:39 48,660 811 12.76 0.28 23:54 53,160 886 12.74 0.30
22:40 48,720 812 12.76 0.28 23:55 53,220 887 12.74 0.30
22:41 48,780 813 12.75 0.29 23:56 53,280 888 12.74 0.30
22:42 48,840 814 12.76 0.28 23:57 53,340 889 12.74 0.30
22:43 48,900 815 12.76 0.28 23:58 53,400 890 12.75 0.29
22:44 48,960 816 12.76 0.28 23:59 53,460 891 12.74 0.30
22:45 49,020 817 12.76 0.28 3/12/2014 0:00 53,520 892 12.74 0.30
22:46 49,080 818 12.76 0.28 0:01 53,580 893 12.74 0.30
22:47 49,140 819 12.76 0.28 0:02 53,640 894 12.74 0.30
22:48 49,200 820 12.76 0.28 0:03 53,700 895 12.74 0.30
22:49 49,260 821 12.76 0.28 0:04 53,760 896 12.74 0.30
22:50 49,320 822 12.77 0.27 0:05 53,820 897 12.73 0.31
22:51 49,380 823 12.76 0.28 0:06 53,880 898 12.74 0.30
22:52 49,440 824 12.76 0.28 0:07 53,940 899 12.73 0.31

Date Time
Elapsed�Time

DTW Change Note Date Time
Elapsed�Time

DTW Change Note
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Depth�to�Water�Measurements�During�Injection�Testing
Well�SB�4S

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds Minutes Seconds Minutes
3/12/2014 0:08 54,000 900 12.74 0.30 3/12/2014 1:23 58,500 975 12.71 0.33

0:09 54,060 901 12.74 0.30 1:24 58,560 976 12.72 0.32
0:10 54,120 902 12.73 0.31 1:25 58,620 977 12.71 0.33
0:11 54,180 903 12.74 0.30 1:26 58,680 978 12.71 0.33
0:12 54,240 904 12.74 0.30 1:27 58,740 979 12.71 0.33
0:13 54,300 905 12.73 0.31 1:28 58,800 980 12.72 0.32
0:14 54,360 906 12.74 0.30 1:29 58,860 981 12.72 0.32
0:15 54,420 907 12.74 0.30 1:30 58,920 982 12.72 0.32
0:16 54,480 908 12.73 0.31 1:31 58,980 983 12.71 0.33
0:17 54,540 909 12.73 0.31 1:32 59,040 984 12.71 0.33
0:18 54,600 910 12.73 0.31 1:33 59,100 985 12.71 0.33
0:19 54,660 911 12.73 0.31 1:34 59,160 986 12.71 0.33
0:20 54,720 912 12.73 0.31 1:35 59,220 987 12.71 0.33
0:21 54,780 913 12.73 0.31 1:36 59,280 988 12.71 0.33
0:22 54,840 914 12.73 0.31 1:37 59,340 989 12.71 0.33
0:23 54,900 915 12.73 0.31 1:38 59,400 990 12.71 0.33
0:24 54,960 916 12.73 0.31 1:39 59,460 991 12.71 0.33
0:25 55,020 917 12.73 0.31 1:40 59,520 992 12.71 0.33
0:26 55,080 918 12.73 0.31 1:41 59,580 993 12.71 0.33
0:27 55,140 919 12.73 0.31 1:42 59,640 994 12.71 0.33
0:28 55,200 920 12.73 0.31 1:43 59,700 995 12.71 0.33
0:29 55,260 921 12.73 0.31 1:44 59,760 996 12.71 0.33
0:30 55,320 922 12.73 0.31 1:45 59,820 997 12.71 0.33
0:31 55,380 923 12.73 0.31 1:46 59,880 998 12.71 0.33
0:32 55,440 924 12.73 0.31 1:47 59,940 999 12.71 0.33
0:33 55,500 925 12.73 0.31 1:48 60,000 1,000 12.70 0.34
0:34 55,560 926 12.73 0.31 1:49 60,060 1,001 12.71 0.33
0:35 55,620 927 12.73 0.31 1:50 60,120 1,002 12.70 0.34
0:36 55,680 928 12.72 0.32 1:51 60,180 1,003 12.71 0.33
0:37 55,740 929 12.73 0.31 1:52 60,240 1,004 12.71 0.33
0:38 55,800 930 12.73 0.31 1:53 60,300 1,005 12.71 0.33
0:39 55,860 931 12.73 0.31 1:54 60,360 1,006 12.70 0.34
0:40 55,920 932 12.73 0.31 1:55 60,420 1,007 12.71 0.33
0:41 55,980 933 12.73 0.31 1:56 60,480 1,008 12.70 0.34
0:42 56,040 934 12.72 0.32 1:57 60,540 1,009 12.71 0.33
0:43 56,100 935 12.73 0.31 1:58 60,600 1,010 12.71 0.33
0:44 56,160 936 12.73 0.31 1:59 60,660 1,011 12.70 0.34
0:45 56,220 937 12.72 0.32 2:00 60,720 1,012 12.71 0.33
0:46 56,280 938 12.73 0.31 2:01 60,780 1,013 12.71 0.33
0:47 56,340 939 12.72 0.32 2:02 60,840 1,014 12.71 0.33
0:48 56,400 940 12.73 0.31 2:03 60,900 1,015 12.71 0.33
0:49 56,460 941 12.72 0.32 2:04 60,960 1,016 12.71 0.33
0:50 56,520 942 12.72 0.32 2:05 61,020 1,017 12.70 0.34
0:51 56,580 943 12.73 0.31 2:06 61,080 1,018 12.71 0.33
0:52 56,640 944 12.72 0.32 2:07 61,140 1,019 12.71 0.33
0:53 56,700 945 12.72 0.32 2:08 61,200 1,020 12.70 0.34
0:54 56,760 946 12.72 0.32 2:09 61,260 1,021 12.71 0.33
0:55 56,820 947 12.72 0.32 2:10 61,320 1,022 12.70 0.34
0:56 56,880 948 12.72 0.32 2:11 61,380 1,023 12.70 0.34
0:57 56,940 949 12.72 0.32 2:12 61,440 1,024 12.70 0.34
0:58 57,000 950 12.72 0.32 2:13 61,500 1,025 12.71 0.33
0:59 57,060 951 12.72 0.32 2:14 61,560 1,026 12.70 0.34
1:00 57,120 952 12.72 0.32 2:15 61,620 1,027 12.71 0.33
1:01 57,180 953 12.72 0.32 2:16 61,680 1,028 12.70 0.34
1:02 57,240 954 12.72 0.32 2:17 61,740 1,029 12.70 0.34
1:03 57,300 955 12.72 0.32 2:18 61,800 1,030 12.70 0.34
1:04 57,360 956 12.72 0.32 2:19 61,860 1,031 12.71 0.33
1:05 57,420 957 12.72 0.32 2:20 61,920 1,032 12.70 0.34
1:06 57,480 958 12.72 0.32 2:21 61,980 1,033 12.70 0.34
1:07 57,540 959 12.72 0.32 2:22 62,040 1,034 12.70 0.34
1:08 57,600 960 12.72 0.32 2:23 62,100 1,035 12.70 0.34
1:09 57,660 961 12.72 0.32 2:24 62,160 1,036 12.70 0.34
1:10 57,720 962 12.72 0.32 2:25 62,220 1,037 12.70 0.34
1:11 57,780 963 12.72 0.32 2:26 62,280 1,038 12.70 0.34
1:12 57,840 964 12.72 0.32 2:27 62,340 1,039 12.70 0.34
1:13 57,900 965 12.72 0.32 2:28 62,400 1,040 12.70 0.34
1:14 57,960 966 12.72 0.32 2:29 62,460 1,041 12.70 0.34
1:15 58,020 967 12.72 0.32 2:30 62,520 1,042 12.70 0.34
1:16 58,080 968 12.72 0.32 2:31 62,580 1,043 12.70 0.34
1:17 58,140 969 12.71 0.33 2:32 62,640 1,044 12.70 0.34
1:18 58,200 970 12.72 0.32 2:33 62,700 1,045 12.70 0.34
1:19 58,260 971 12.72 0.32 2:34 62,760 1,046 12.70 0.34
1:20 58,320 972 12.72 0.32 2:35 62,820 1,047 12.70 0.34
1:21 58,380 973 12.72 0.32 2:36 62,880 1,048 12.70 0.34
1:22 58,440 974 12.72 0.32 2:37 62,940 1,049 12.70 0.34

Date Time
Elapsed�Time

DTW Change NoteNote Date Time
Elapsed�Time

DTW Change
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Depth�to�Water�Measurements�During�Injection�Testing
Well�SB�4S

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds Minutes Seconds Minutes
3/12/2014 2:38 63,000 1,050 12.70 0.34 3/12/2014 3:53 67,500 1,125 12.68 0.36

2:39 63,060 1,051 12.70 0.34 3:54 67,560 1,126 12.68 0.36
2:40 63,120 1,052 12.70 0.34 3:55 67,620 1,127 12.68 0.36
2:41 63,180 1,053 12.70 0.34 3:56 67,680 1,128 12.68 0.36
2:42 63,240 1,054 12.69 0.35 3:57 67,740 1,129 12.67 0.37
2:43 63,300 1,055 12.69 0.35 3:58 67,800 1,130 12.68 0.36
2:44 63,360 1,056 12.70 0.34 3:59 67,860 1,131 12.68 0.36
2:45 63,420 1,057 12.70 0.34 4:00 67,920 1,132 12.68 0.36
2:46 63,480 1,058 12.70 0.34 4:01 67,980 1,133 12.68 0.36
2:47 63,540 1,059 12.70 0.34 4:02 68,040 1,134 12.68 0.36
2:48 63,600 1,060 12.70 0.34 4:03 68,100 1,135 12.68 0.36
2:49 63,660 1,061 12.70 0.34 4:04 68,160 1,136 12.68 0.36
2:50 63,720 1,062 12.70 0.34 4:05 68,220 1,137 12.68 0.36
2:51 63,780 1,063 12.69 0.35 4:06 68,280 1,138 12.68 0.36
2:52 63,840 1,064 12.70 0.34 4:07 68,340 1,139 12.68 0.36
2:53 63,900 1,065 12.69 0.35 4:08 68,400 1,140 12.68 0.36
2:54 63,960 1,066 12.70 0.34 4:09 68,460 1,141 12.68 0.36
2:55 64,020 1,067 12.69 0.35 4:10 68,520 1,142 12.68 0.36
2:56 64,080 1,068 12.70 0.34 4:11 68,580 1,143 12.68 0.36
2:57 64,140 1,069 12.70 0.34 4:12 68,640 1,144 12.68 0.36
2:58 64,200 1,070 12.69 0.35 4:13 68,700 1,145 12.67 0.37
2:59 64,260 1,071 12.69 0.35 4:14 68,760 1,146 12.68 0.36
3:00 64,320 1,072 12.70 0.34 4:15 68,820 1,147 12.68 0.36
3:01 64,380 1,073 12.70 0.34 4:16 68,880 1,148 12.67 0.37
3:02 64,440 1,074 12.69 0.35 4:17 68,940 1,149 12.67 0.37
3:03 64,500 1,075 12.69 0.35 4:18 69,000 1,150 12.67 0.37
3:04 64,560 1,076 12.69 0.35 4:19 69,060 1,151 12.68 0.36
3:05 64,620 1,077 12.69 0.35 4:20 69,120 1,152 12.67 0.37
3:06 64,680 1,078 12.69 0.35 4:21 69,180 1,153 12.67 0.37
3:07 64,740 1,079 12.69 0.35 4:22 69,240 1,154 12.67 0.37
3:08 64,800 1,080 12.69 0.35 4:23 69,300 1,155 12.67 0.37
3:09 64,860 1,081 12.69 0.35 4:24 69,360 1,156 12.67 0.37
3:10 64,920 1,082 12.69 0.35 4:25 69,420 1,157 12.67 0.37
3:11 64,980 1,083 12.69 0.35 4:26 69,480 1,158 12.67 0.37
3:12 65,040 1,084 12.69 0.35 4:27 69,540 1,159 12.67 0.37
3:13 65,100 1,085 12.69 0.35 4:28 69,600 1,160 12.67 0.37
3:14 65,160 1,086 12.69 0.35 4:29 69,660 1,161 12.67 0.37
3:15 65,220 1,087 12.69 0.35 4:30 69,720 1,162 12.67 0.37
3:16 65,280 1,088 12.69 0.35 4:31 69,780 1,163 12.67 0.37
3:17 65,340 1,089 12.69 0.35 4:32 69,840 1,164 12.68 0.36
3:18 65,400 1,090 12.69 0.35 4:33 69,900 1,165 12.67 0.37
3:19 65,460 1,091 12.69 0.35 4:34 69,960 1,166 12.67 0.37
3:20 65,520 1,092 12.69 0.35 4:35 70,020 1,167 12.67 0.37
3:21 65,580 1,093 12.69 0.35 4:36 70,080 1,168 12.67 0.37
3:22 65,640 1,094 12.68 0.36 4:37 70,140 1,169 12.67 0.37
3:23 65,700 1,095 12.68 0.36 4:38 70,200 1,170 12.67 0.37
3:24 65,760 1,096 12.69 0.35 4:39 70,260 1,171 12.67 0.37
3:25 65,820 1,097 12.69 0.35 4:40 70,320 1,172 12.67 0.37
3:26 65,880 1,098 12.69 0.35 4:41 70,380 1,173 12.68 0.36
3:27 65,940 1,099 12.68 0.36 4:42 70,440 1,174 12.67 0.37
3:28 66,000 1,100 12.69 0.35 4:43 70,500 1,175 12.67 0.37
3:29 66,060 1,101 12.68 0.36 4:44 70,560 1,176 12.67 0.37
3:30 66,120 1,102 12.68 0.36 4:45 70,620 1,177 12.67 0.37
3:31 66,180 1,103 12.68 0.36 4:46 70,680 1,178 12.67 0.37
3:32 66,240 1,104 12.69 0.35 4:47 70,740 1,179 12.67 0.37
3:33 66,300 1,105 12.68 0.36 4:48 70,800 1,180 12.67 0.37
3:34 66,360 1,106 12.69 0.35 4:49 70,860 1,181 12.67 0.37
3:35 66,420 1,107 12.68 0.36 4:50 70,920 1,182 12.67 0.37
3:36 66,480 1,108 12.68 0.36 4:51 70,980 1,183 12.67 0.37
3:37 66,540 1,109 12.69 0.35 4:52 71,040 1,184 12.67 0.37
3:38 66,600 1,110 12.68 0.36 4:53 71,100 1,185 12.67 0.37
3:39 66,660 1,111 12.69 0.35 4:54 71,160 1,186 12.67 0.37
3:40 66,720 1,112 12.68 0.36 4:55 71,220 1,187 12.67 0.37
3:41 66,780 1,113 12.68 0.36 4:56 71,280 1,188 12.67 0.37
3:42 66,840 1,114 12.68 0.36 4:57 71,340 1,189 12.67 0.37
3:43 66,900 1,115 12.68 0.36 4:58 71,400 1,190 12.67 0.37
3:44 66,960 1,116 12.68 0.36 4:59 71,460 1,191 12.67 0.37
3:45 67,020 1,117 12.68 0.36 5:00 71,520 1,192 12.67 0.37
3:46 67,080 1,118 12.68 0.36 5:01 71,580 1,193 12.67 0.37
3:47 67,140 1,119 12.68 0.36 5:02 71,640 1,194 12.67 0.37
3:48 67,200 1,120 12.67 0.37 5:03 71,700 1,195 12.67 0.37
3:49 67,260 1,121 12.68 0.36 5:04 71,760 1,196 12.67 0.37
3:50 67,320 1,122 12.68 0.36 5:05 71,820 1,197 12.67 0.37
3:51 67,380 1,123 12.68 0.36 5:06 71,880 1,198 12.67 0.37
3:52 67,440 1,124 12.68 0.36 5:07 71,940 1,199 12.67 0.37

DTW Change NoteDate Time
Elapsed�Time

DTW Change Note Date Time
Elapsed�Time
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Depth�to�Water�Measurements�During�Injection�Testing
Well�SB�4S

Owego�Heat�Treat
1646�Marshland�Road
Appalachin,�New�York

Seconds Minutes Seconds Minutes
3/12/2014 5:08 72,000 1,200 12.67 0.37 3/12/2014 6:23 76,500 1,275 12.65 0.39

5:09 72,060 1,201 12.67 0.37 6:24 76,560 1,276 12.66 0.38
5:10 72,120 1,202 12.67 0.37 6:25 76,620 1,277 12.65 0.39
5:11 72,180 1,203 12.67 0.37 6:26 76,680 1,278 12.65 0.39
5:12 72,240 1,204 12.67 0.37 6:27 76,740 1,279 12.65 0.39
5:13 72,300 1,205 12.67 0.37 6:28 76,800 1,280 12.65 0.39
5:14 72,360 1,206 12.67 0.37 6:29 76,860 1,281 12.65 0.39
5:15 72,420 1,207 12.67 0.37 6:30 76,920 1,282 12.65 0.39
5:16 72,480 1,208 12.67 0.37 6:31 76,980 1,283 12.65 0.39
5:17 72,540 1,209 12.67 0.37 6:32 77,040 1,284 12.65 0.39
5:18 72,600 1,210 12.67 0.37 6:33 77,100 1,285 12.65 0.39
5:19 72,660 1,211 12.67 0.37 6:34 77,160 1,286 12.65 0.39
5:20 72,720 1,212 12.67 0.37 6:35 77,220 1,287 12.65 0.39
5:21 72,780 1,213 12.66 0.38 6:36 77,280 1,288 12.65 0.39
5:22 72,840 1,214 12.67 0.37 6:37 77,340 1,289 12.65 0.39
5:23 72,900 1,215 12.67 0.37 6:38 77,400 1,290 12.65 0.39
5:24 72,960 1,216 12.67 0.37 6:39 77,460 1,291 12.65 0.39
5:25 73,020 1,217 12.67 0.37 6:40 77,520 1,292 12.65 0.39
5:26 73,080 1,218 12.67 0.37 6:41 77,580 1,293 12.65 0.39
5:27 73,140 1,219 12.67 0.37 6:42 77,640 1,294 12.65 0.39
5:28 73,200 1,220 12.67 0.37 6:43 77,700 1,295 12.65 0.39
5:29 73,260 1,221 12.66 0.38 6:44 77,760 1,296 12.65 0.39
5:30 73,320 1,222 12.67 0.37 6:45 77,820 1,297 12.65 0.39
5:31 73,380 1,223 12.67 0.37 6:46 77,880 1,298 12.65 0.39
5:32 73,440 1,224 12.67 0.37 6:47 77,940 1,299 12.64 0.40
5:33 73,500 1,225 12.66 0.38 6:48 78,000 1,300 12.65 0.39
5:34 73,560 1,226 12.67 0.37 6:49 78,060 1,301 12.64 0.40
5:35 73,620 1,227 12.66 0.38 6:50 78,120 1,302 12.65 0.39
5:36 73,680 1,228 12.67 0.37 6:51 78,180 1,303 12.65 0.39
5:37 73,740 1,229 12.66 0.38 6:52 78,240 1,304 12.65 0.39
5:38 73,800 1,230 12.66 0.38 6:53 78,300 1,305 12.65 0.39
5:39 73,860 1,231 12.66 0.38 6:54 78,360 1,306 12.65 0.39
5:40 73,920 1,232 12.66 0.38 6:55 78,420 1,307 12.64 0.40
5:41 73,980 1,233 12.66 0.38 6:56 78,480 1,308 12.64 0.40
5:42 74,040 1,234 12.66 0.38 6:57 78,540 1,309 12.64 0.40
5:43 74,100 1,235 12.66 0.38 6:58 78,600 1,310 12.64 0.40
5:44 74,160 1,236 12.67 0.37 6:59 78,660 1,311 12.64 0.40
5:45 74,220 1,237 12.66 0.38 7:00 78,720 1,312 12.65 0.39
5:46 74,280 1,238 12.66 0.38 7:01 78,780 1,313 12.65 0.39
5:47 74,340 1,239 12.66 0.38 7:02 78,840 1,314 12.65 0.39
5:48 74,400 1,240 12.66 0.38 7:03 78,900 1,315 12.64 0.40
5:49 74,460 1,241 12.66 0.38 7:04 78,960 1,316 12.64 0.40
5:50 74,520 1,242 12.66 0.38 7:05 79,020 1,317 12.64 0.40
5:51 74,580 1,243 12.66 0.38 7:06 79,080 1,318 12.65 0.39
5:52 74,640 1,244 12.66 0.38 7:07 79,140 1,319 12.64 0.40
5:53 74,700 1,245 12.66 0.38 7:08 79,200 1,320 12.64 0.40
5:54 74,760 1,246 12.66 0.38 7:09 79,260 1,321 12.65 0.39
5:55 74,820 1,247 12.66 0.38 7:10 79,320 1,322 12.64 0.40
5:56 74,880 1,248 12.66 0.38 7:11 79,380 1,323 12.64 0.40
5:57 74,940 1,249 12.66 0.38 7:12 79,440 1,324 12.64 0.40
5:58 75,000 1,250 12.66 0.38 7:13 79,500 1,325 12.64 0.40
5:59 75,060 1,251 12.66 0.38 7:14 79,560 1,326 12.64 0.40
6:00 75,120 1,252 12.66 0.38 7:15 79,620 1,327 12.64 0.40
6:01 75,180 1,253 12.66 0.38 7:16 79,680 1,328 12.64 0.40
6:02 75,240 1,254 12.66 0.38 7:17 79,740 1,329 12.64 0.40
6:03 75,300 1,255 12.66 0.38 7:18 79,800 1,330 12.64 0.40
6:04 75,360 1,256 12.66 0.38 7:19 79,860 1,331 12.64 0.40
6:05 75,420 1,257 12.66 0.38 7:20 79,920 1,332 12.65 0.39
6:06 75,480 1,258 12.66 0.38 7:21 79,980 1,333 12.64 0.40
6:07 75,540 1,259 12.66 0.38 7:22 80,040 1,334 12.64 0.40
6:08 75,600 1,260 12.66 0.38 7:23 80,100 1,335 12.64 0.40
6:09 75,660 1,261 12.66 0.38 7:24 80,160 1,336 12.64 0.40
6:10 75,720 1,262 12.66 0.38 7:25 80,220 1,337 12.64 0.40
6:11 75,780 1,263 12.66 0.38 7:26 80,280 1,338 12.64 0.40
6:12 75,840 1,264 12.66 0.38 7:27 80,340 1,339 12.63 0.41
6:13 75,900 1,265 12.65 0.39 7:28 80,400 1,340 12.64 0.40
6:14 75,960 1,266 12.66 0.38 7:29 80,460 1,341 12.64 0.40
6:15 76,020 1,267 12.66 0.38 7:30 80,520 1,342 12.63 0.41
6:16 76,080 1,268 12.66 0.38 7:31 80,580 1,343 12.63 0.41
6:17 76,140 1,269 12.66 0.38 7:32 80,640 1,344 12.64 0.40
6:18 76,200 1,270 12.66 0.38 7:33 80,700 1,345 12.63 0.41
6:19 76,260 1,271 12.66 0.38 7:34 80,760 1,346 12.64 0.40
6:20 76,320 1,272 12.66 0.38 7:35 80,820 1,347 12.64 0.40
6:21 76,380 1,273 12.66 0.38 7:36 80,880 1,348 12.64 0.40
6:22 76,440 1,274 12.65 0.39 7:37 80,940 1,349 12.63 0.41

Time
Elapsed�Time

DTW Change NoteDate Time
Elapsed�Time

DTW Change Note Date
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