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February 4, 2011

Ms. Jaclynne Drummond
Solid Waste Section
Division of Waste Management
North Carolina Department of Environment and Natural Resources
401 Oberlin Road, Suite 150
Raleigh, NC  27605

Re:    Semi-Annual Water Quality and Statistical Analysis Report
          Greene County Closed Active C&D over Closed unlined MSWLF 
          MESCO Project No. G10010.0

Dear Ms. Drummond:

The Greene County Closed Unlined MSWLF and active Construction and Demolition (C&D) Landfill located near 
Walstonburg,  NC currently operating under permit  #40-02 is  required to submit  semi-annual water quality and 
statistical analysis reports as prescribed by the NC Solid Waste Section (SWS) rules/regulations as promulgated in 
15A NCAC 13B.   A topographic map illustrating the site location is included as Plate 1.

This sampling event was performed by  Environment 1 (E1) personnel of Greenville, NC on September 27, 2010 in 
accordance with the established semi-annual monitoring schedule.   The comprehensive water quality monitoring 
program includes sampling locations and parameters outlined in the approved  Sampling and Analysis Plan (SAP) 
contained in the Corrective Action Plan (CAP) revised February 2, 2010.  

As specified in 15A NCAC 13B.1632(j) and the SWS Environmental Monitoring Report Form this report contains 
sampling  procedures,  field  and  laboratory  results,  statistical  analysis,  groundwater  and  surface  water 
characterization, and findings.  Also included: a “Detections Compared to Standards” table, field data results table, 
groundwater flow directions/rates table, monitoring network field observations table, a single-day potentiometric 
map, statistical analysis, quality assurance/quality control data, and laboratory analytical data results.  

Sampling Procedure
E1 reported water sample collection from five downgradient groundwater monitoring wells (MW-4, MW-5, MW-6, 
MW-7, MW-8), one background well  (MW-1R),  and downstream surface water sampling point  (Downstream). 
Surface water point (Upstream) was reported as dry.  Water quality monitoring  locations are depicted on the single-
day potentiometric map (Plate 2).  Surface water sampling locations are provided on a separate surface water map 
included as Plate 3.   

Sampling  was  reported  to  be  conducted  using  methodology  outlined  in  the  NCDENR  Solid  Waste  Section 
Guidelines for Groundwater, Soil, and Surface Water Sampling revised April 2008.  The depth to water in each well 
was  gaged  prior  to  purging  to  quantify  the  static  water  level  and  utilized  for  construction  of  the  single-day 
potentiometric map.  During purging, field parameters dissolved oxygen, oxidation reduction potential and turbidity 
measurements were recorded in addition to required parameters (pH, specific conductance and temperature).  E1 
field personnel reportedly collected samples in laboratory prepared pre-preserved containers and transported them to 
E1's laboratory in Greenville, NC under proper chain of custody (C-O-C) within the specified hold times for each 
analysis. 



 Field and Laboratory Results 
Groundwater  samples were analyzed for the Appendix II  list  of constituents  and the surface water sample was 
analyzed for the Appendix I list of parameters as found in 40 CFR 258.  Additionally,  MW-4 and background well 
MW-1R were analyzed  for the required suite of monitored natural attenuation (MNA) parameters in accordance 
with  corrective action.    Quality control measures implemented during this event which included submittal and 
subsequent  quantification  of  blanks for  the  Appendix  II  parameter  list.   E1 and their  subcontracted laboratory 
Microseeps performed the laboratory analysis.   A brief MNA update  is presented in  Appendix B.   Laboratory 
results and C-O-Cs are presented in Appendix C.  

Water  samples  were  analyzed  down to  the  laboratory-established  Method  Detection  Limits  (MDL).   Table  1 
summarizes Appendix I constituents detected in samples with concentrations above the current Solid Waste Section 
detection limits (SWSL), Groundwater Protection Standards (GWP), North Carolina Groundwater Standards (2L) or 
the North Carolina Surface Water Standards (2B) for the applicable Class C water bodies.  Table 2 summarizes the 
Appendix II exclusive detections  (defined in this report as those parameters not also listed on the Appendix I list)  
detected above the MDL.  

Field Parameter Data
The  field  parameter  data  indicates  the  monitored  groundwater  is  slightly  acidic  with  relatively  low  specific 
conductance.  In general, the field parameters were consistent relative to each other and congruent with historically 
reported data except for turbidity.  Site-wide average sample turbidity  levels were reported to have increased  from 
20 NTU to  346 NTU (1,630%), compared with the March 2010 event.  

Quality Control Samples 
The quality control samples contained  a few metals in non-quantifiable concentrations.  Although these blank-
qualified detections were identified,  it appears that the validity of the latest data set was not compromised by false 
positives or high bias attributed to the low level laboratory artifact contamination.

Groundwater Samples 
Inorganic constituents (total metals) detected in concentrations above their respective 2L Standard during this event 
were MW-4 (Cd, Pb, Cr), MW-6 (Pb), MW-7 (Cr), and MW-8 (Pb, Cr).   

Benzene and vinyl chloride in MW-4 were the only VOCs detected in concentrations above their respective 2L 
Standards.

Three Appendix II exclusive constituents were detected  in low, non-quantifiable (“j” qualified) concentrations.

Surface Water Samples
The surface water point (Downstream) lacked detections with concentrations above the 2B Standard. 

Statistical Analysis

Statistical analysis was performed on constituents detected in quantifiable concentrations (above SWSL) from the 
monitoring wells.  The statistical comparison between baseline and current groundwater analytical data is consistent 
with  US  EPA  guidance  documents  and  meets  or  exceeds  the  performance  criteria  specified  in  15A  NCAC 
13B.1362.   The  complete  set  of  statistical  analysis  calculations  is  not  included  in  this  document,  but  can  be 
submitted upon request.  The overview of the statistical analysis methodologies, summary tables with graphs, and 
supporting worksheets are presented in Appendix A.

Data distributions were reviewed in order to evaluate variability in concentrations with respect to time and season. 
Time series plots were visually evaluated for seasonality and “outliers” (defined in this report as data that appears to 
be incongruent with respect to historical results).  The number and concentrations of metals increased considerably 
compared to previous events.  There were eight instances where metal concentrations were detected outside their 
respective historically identified range.  The elevated concentrations of  five different metals in four wells were 
likely statistical outliers per various test of Outliers at a 95% confidence level.  Detections found to be outliers were 
omitted from further statistical analysis.   
The interwell analysis results indicate that concentrations of beryllium and lead in MW-4 and MW-6 as well as 
vanadium in MW-4 have exhibited a statistically significant increase (SSI) in concentration over background levels 
established by the background well MW-1R.  However, further intra-well analysis indicates that  lead in MW-4 and 
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Topographic Map with Site Location

PLATE 1
Semi-Annual Groundwater Sampling Report

Greene County Active C&D over Closed MSWLF

QUADRANGLE LEGEND

NOTE: Topographical map assembled from corresponding USGS 7.5-min. quadrangles of the subject region.





Surface Water Monitoring Locations 
Unnamed tributary of Sandy Run (Class “C” water)
Greene County Active C&D over Closed MSWLF

PLATE 3
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Table 1
Detection Scan Appendix I VOC and Metal Detections above SWSL, GWP, 2L, or 2B
Greene County Active C&D over Closed MSWLF

Well ID Result Unit Preliminary Cause

MW-1R Barium 9/27/10 114 0.03 100 2000

MW-4 9/27/10 3 0.39 1 6
MW-4 Arsenic 9/27/10 16 0.04 10 10 6
MW-4 Barium 9/27/10 803 0.03 100 2000
MW-4 Benzene 9/27/10 2.5 0.24 1 1 1.5 L & LFG
MW-4 Beryllium 9/27/10 8 0.02 1
MW-4 Cadmium 9/27/10 3 0.02 1 1.75 1.25 N
MW-4 9/27/10 6.8 0.25 5 70
MW-4 Lead 9/27/10 121 0.01 10 15 106 N
MW-4 Thallium 9/27/10 1 j 0.05 5.5 0.28 0.72
MW-4 Toluene 9/27/10 1 0.23 1 1000
MW-4 Total Chromium 9/27/10 28 0.03 10 10 18 N
MW-4 Vanadium 9/27/10 74 0.03 25 3.5 70.5
MW-4 Vinyl Chloride 9/27/10 4.1 0.63 1 0.03 4.07 L & LFG
MW-4 Zinc 9/27/10 295 0.08 10 1050

MW-5 Zinc 9/27/10 11 0.08 10 1050

MW-6 Arsenic 9/27/10 18 0.04 10 10 8
MW-6 Barium 9/27/10 532 0.03 100 2000
MW-6 Beryllium 9/27/10 4 0.02 1
MW-6 Lead 9/27/10 76 0.01 10 15 61 N
MW-6 Thallium 9/27/10 0.5 j 0.05 5.5 0.28 0.5
MW-6 Total Chromium 9/27/10 28 0.03 10 10 18 N
MW-6 Vanadium 9/27/10 36 0.03 25 3.5 32.5
MW-6 Zinc 9/27/10 110 0.08 10 1050

MW-7 Lead 9/27/10 13 0.01 10 15
MW-7 Total Chromium 9/27/10 21 0.03 10 10 11 N
MW-7 Vanadium 9/27/10 26 0.03 25 3.5 22.5
MW-7 Zinc 9/27/10 34 0.08 10 1050

MW-8 Beryllium 9/27/10 1 0.02 1
MW-8 Lead 9/27/10 28 0.01 10 15 13 N
MW-8 Total Chromium 9/27/10 13 0.03 10 10 3 N
MW-8 Vanadium 9/27/10 40 0.03 25 3.5 36.5
MW-8 Zinc 9/27/10 22 0.08 10 1050

Parameter Name 1 Sample 
Date MDL 2 SWSL 3 2L 4 2B 5 GWP 6 Exceedance

ug/l

1,4-Dichlorobenzene ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Cis-1,2-Dichloroethene ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
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Well ID Result Unit Preliminary CauseParameter Name 1 Sample 
Date MDL 2 SWSL 3 2L 4 2B 5 GWP 6 Exceedance

Downstream Zinc 9/27/10 17 0.08 10 50

    adjusted for actual sample preparation data and moisture content, where applicable.
A = Artifact Contamination from Laboratory (Detected in EB, FB, and laboratory associated method blanks)
L = Leachate
LFG = Landfill Gas
N = Natural (Erosion of Natural Deposits)
B = Background

NE = Not Established

ug/l

1 Table contains only constituents detected above SWSL, GWP, 2L, or 2B 
2 MDL = Method Detection Limit
3 SWSL = Solid Waste Section Reporting Limit (Current as of Sampling Event)
4 2L = North Carolina 15A NCAC 2L Groundwater Qualtity Standard (Current as of Sampling Event)
6 2B = North Carolina 15 NCAC 2B Surface Water Quality Standard for this Specific Stream Classification (Current as of Sampling Event)
7 GWP = Groundwater Protection Standard (Current as of Sampling Event)
J =The reported value is between the laboratory method detection limit (MDL) and the laboratory method reporting limit (MRL),

O = Statistical Outlier

BOLD = Concentration > 2L, or 2B Standard (Current as of Sampling Event)
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Table 2

Greene County Active C&D over Closed MSWLF

Result Unit

MW-6 9/27/10 14.1 j 9.97 15 NE NE

EB Tin 9/27/10 0.3 j 0.11 100 NE NE
MW-8 Tin 9/27/10 1.9 j 0.11 100 NE NE
MW-6 Tin 9/27/10 1.8 j 0.11 100 NE NE
MW-1R Tin 9/27/10 0.4 j 0.11 100 NE NE
MW-7 Tin 9/27/10 1.4 j 0.11 100 NE NE
MW-4 Tin 9/27/10 2.1 j 0.11 100 NE NE
MW-5 Tin 9/27/10 0.5 j 0.11 100 NE NE

MW-5 Mercury 9/27/10 0.37 j 0.08 0.2 1.1
MW-4 Mercury 9/27/10 0.15 j 0.08 0.2 1.1

L = Leachate
LFG = Landfill Gas
NE = Not Established

Detection Scan App II  Exclusive Detections

Sample 
ID Parameter Name 1 Sample 

Date MDL 2 SWSL 3 2L 4 GWP 7 Exceedance Preliminary 
Cause

Bis-(2-Ethylhexyl) Phthalate ug/l

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

ug/l
ug/l

1 Table contains detected App II exclusive constituents > MDL
2 MDL = Method Detection Limit
3 SWSL = Solid Waste Section Reporting Limit (Current as of Sampling Event)
4 2L = North Carolina 15A NCAC 2L Groundwater Quality Standard (Current as of Sampling Event)
7 GWP = Groundwater Protection Standard (Current as of Sampling Event)
J =The reported value is estimated & between the laboratory MDL & the SWSL, adjusted for actual sample preparation data and moisture content.

BOLD = Concentration >2L, or 2B Standard (Current as of Sampling Event)
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Table 3

Greene County Active C&D over Closed MSWLF

MW-1R 1.20E-04 37% 0.023 8 N38E 8.41 113.37
MW-4 1.10E-04 40% 0.020 6 S21E 21.44 96.45
MW-5 1.40E-04 37% 0.020 8 N33E 21 94.76
MW-6 1.90E-04 43% 0.024 11 N39E 14.08 103.33
MW-7 1.98E-04 7% 0.014 42 S08E 16.19 94.29
MW-8 1.14E-03 7% 0.042 715 S13E 14.5 96.86

NOTE: Data for hydraulic conductivities for all but MW-7 & MW-8 obtained from 

GAI Consultants'  Water Quality Modifications (October, 1994)

Data for hydraulic conductivities for MW-7 & MW-8 obtained from slug tests performed by MESCO (June, 2007)

where

6

132

10

715

Hydrologic Properties at Monitoring Well Locations

Monitoring 
Well Hydraulic Conductivity 

(cm/sec)
Effective 

Porosity (%)
Hydraulic 
Gradient

Flow Rate 
(ft/yr)

Flow 
Direction

Water Table 
Depth (ft)

Water Table 
Elevation (ft)

Hydrologic Gradient taken from the September 27, 2010 sampling event.

Flow rate (Q) is defined by the equation:

Min v
x
:

K= hydraulic conductivity Mean v
x
:

ne = effective porosity Median v
x
:

dh= head difference Max v
x
:

dl= horizontal distance

Q=−
K
ne
⋅
dh
dl
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Statistical Analysis Methodologies
A statistical analysis was performed on metal and VOC detections utilizing Chemstat software, which was developed 
specifically for RCRA Subtitle D sites and conforms to both current EPA and SWS protocols.  A step-wise approach was 
utilized to evaluate trends in groundwater quality to identify a potential release from the landfill.  Analytical data underwent 
preliminary data evaluation to reduce the data set and to determine if any “outliers” (defined as data that appears to be 
incongruent with respect to historical results) or seasonality exists that may potentially effect the results of the subsequent 
statistical analysis.  All statistical tests were evaluated at the 0.05 level of significance, 95% confidence level, and were 
conducted as one-tailed tests.  Statistical background values were calculated using un-manipulated data from historical 
semi-annual sampling events for this facility from 1994 to the current event.  Historical data compiled for monitoring 
well(s) were used as the baseline.  Groundwater data from the downgradient well(s) were compared to the pooled 
background groundwater data (inter-well) using methods which varied depending upon the percentage of non-detects.  If 
necessary and applicable further intra-well analysis was conducted to compare current data from a single well is compared 
to it's own respective historical data.  Finally parameters that indicated statistical significance after previous tests are 
evaluated to estimate the change in concentration over time to determine if there is an upward trend.  

Preliminary Data Evaluation

A preliminary data screening was conducted upon detections.  Parameters detected with concentrations found below 
quantifiable levels (SWSL) and below those detected within the background well were eliminated and a statistical analysis 
was not conducted for that particular constituent/well.

Data distributions were reviewed using box and whiskers plots (enclosed charts).  In order to evaluate variability in 
concentrations with respect to time and season, time series plots were generated for select constituents (enclosed charts). 
Time series plots were also visually evaluated for seasonality and “outliers”.  Suspected outliers were than further evaluated 
through Dixon's Test for Outliers or Rosner's Test for Outliers depending upon the number of samples and the data 
distribution.  Outliers are generally not censored from the current nor historical data set prior to statistical analysis but are 
further evaluated and or qualified as necessary.

Inter-well Analyses 
Inter-well statistical analysis was conducted upon total metals detected during this sampling event.  Monitoring well MW-1 
was defined as the background well, and an upper tolerance limit (UTL) with 95% coverage was computed for each 
detected constituent from the background data at a 95% level of confidence.  For each tested constituent, an appropriate 
statistical analysis method was selected based on the percentages of non-detects (%ND) in the historical background data. 
The following Table 1 summarizes the methods used for four different %ND ranges.

Table 1. Statistical Analysis Methods for Various %ND Ranges

NOTE: For parametric tolerance interval, normality of the background data was checked by the Shapiro-Wilks normality test, as the method requires that the data be normally distributed.

Intra-well Analysis 
Intra-well analysis was conducted only upon those constituents that were found to be statistically significant by inter-well 
analysis and there is sufficient historical samples known to not be impacted.  With intra-well comparisons, data from a 
single well is compared to historical data from the same well.  In general, intra-well analysis is typically used to 
differentiate true contamination from spatial variability.  Intra-well analysis is generally conducted through interpretation of 
Shewhart-CUSUM and/or Exponentially Weighted Moving Average (EWMA) control charts. where applicable.

   %ND Analysis Method ND Substitution
%ND<15% Parametric tolerance limit 1/2 ND

15%<%ND<50% Parametric tolerance limit Cohen or 1/2 ND
50%<%ND<90% Non-parametric tolerance limit 1/2 ND

    90%<%ND Poisson tolerance limit -



Poisson Prediction Interval (VOCs)
All historical VOC detections in the background well MW-1 were pooled in order to determine the total number of 
detections, from which the expected number of detections in a single downgradient monitoring point ( y* ) was derived by 
utilizing the Poisson prediction interval (Table A2) The parameter y* is defined by the following equation:

y*=cyt
2 c
2

tc y11
c t

2

4
          where

 c = 1/ n  ( n =number of background samples)
  t = one-sided value of student's t -Statistic at 95% confidence a

y = number of events observed in n previous samples
y* = expected number of events in a single future sample

a
Gibbons, R.D., 1994, Statistical methods for groundwater monitoring: John Wiley & Sons, Inc., p.12.

For each monitoring location showing any VOC detections, the number of detected VOCs was counted with each detection 
being considered a “hit”.  The number was then compared with the expected number of detections derived from the 
background VOC data (Table A3).  The value of Student’s t -Statistic was derived from tabulated values included in 
Gibbons (1994). 

Determine Data Trend Over Time
The parameters that indicated statistical significance a further qualitative evaluation is employed to determine trends in 
concentration over time.  Implementation of Mann-Kendall Trend Analysis or Sen's Slope Analysis is generally used to 
determine if the concentration trend is increasing, decreasing, or remaining constant.  
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Inter-Well Analysis Summary
Greene County Active C&D over Closed MSWLF

Background Well: MW-1

Arsenic, total

%ND Normality Method ND Adj. Unit

39.29 - Non-parametric Tolerance Interval 1/2ND 327

Well Result Significance

MW-4 193 no

MW-6 193 no

Barium, total

%ND Normality Method ND Adj. Unit

39.29 - Non-parametric Tolerance Interval 1/2ND 327

Well Result Significance

MW-4 193 no

MW-6 193 no

Beryllium, total

%ND Normality Method ND Adj. Unit

39.29 - Non-parametric Tolerance Interval 1/2ND 327

Well Result Significance

MW-4 193 no

MW-6

MW-8 193 no

Cadmium, total

%ND Normality Method ND Adj. Unit

39.29 - Non-parametric Tolerance Interval 1/2ND 327

Well Result Significance

MW-4 193 no

Upper Limit (a 
= 95%)

ug/l

Upper Limit (a 
= 95%)

ug/l

Upper Limit (a 
= 95%)

ug/l

Upper Limit (a 
= 95%)

ug/l
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Lead, total

%ND Normality Method ND Adj. Unit

39.29 - Non-parametric Tolerance Interval 1/2ND 327

Well Result Significance

MW-4 193 no

MW-6

MW-7

MW-8 193 no

Chromium, total

%ND Normality Method ND Adj. Unit

39.29 - Non-parametric Tolerance Interval 1/2ND 327

Well Result Significance

MW-4 193 no

MW-6

MW-7

MW-8 193 no

Vanadium, total

%ND Normality Method ND Adj. Unit

39.29 - Non-parametric Tolerance Interval 1/2ND 327

Well Result Significance

MW-4 193 no

MW-6

MW-7

MW-8 193 no

Upper Limit (a 
= 95%)

ug/l

Upper Limit (a 
= 95%)

ug/l

Upper Limit (a 
= 95%)

ug/l
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Zinc, total

%ND Normality Method ND Adj. Unit

39.29 - Non-parametric Tolerance Interval 1/2ND 327

Well Result Significance

MW-4 193 no

MW-5

MW-6

MW-7 193 no

MW-8

Upper Limit (a 
= 95%)

ug/l
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Summary of Pooled Appendix I VOCs in Background Well (MW-1R)
Greene County Active C&D over Closed MSWLF

Constituent Samples

35 35 100.00
1,1,1-Trichloroethane 35 35 100.00

35 35 100.00
1,1,2-Trichloroethane 35 35 100.00

35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00

Acetone 35 35 100.00
35 35 100.00

Benzene 35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00

Carbon disulfide 35 35 100.00
Carbon tetrachloride 35 35 100.00

35 35 100.00
35 35 100.00

Chloroform 35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00

Styrene 35 35 100.00
35 35 100.00

Toluene 35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00
35 35 100.00

Vinyl acetate 35 35 100.00
Vinyl chloride 35 35 100.00
Xylene 35 35 100.00

Total 1645 1645 100.00

 

NDs % NDs

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichloropropane
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone

Acrylonitrile

Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane

Chlorobenzene
Chloroethane

Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Chlorodibromomethane
Dibromomethane
Ethylbenzene
Iodomethane
Dichloromethane

Tetrachloroethylene

trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
trans-1,4-Dichloro-2-butene
Trichloroethylene
Trichlorofluoromethane
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Poisson Prediction Interval Based upon Pooled Background Appendix I VOCs
Greene County Active C&D over Closed MSWLF

All detected VOCs >SWSL (Background Well: MW-1R)

Well 1,4-DCB Benzene Toluene VCM

2L 6 1 1000 70 0.030 - -
MW-4 3 2.5 1 6.8 4.1 17.4 5
TOTAL 3 2.5 1 6.8 4.1 17.4 5

“j” qualifiers omitted for statistical analysis purposes

Total number of sampling events [n] = 35
Total number of detections in background wells [y] = 0

Number of comparisons (downgradient wells) [k] = 5
One-sided value of Student's t-statistic (95% confidence) [t] = 2.44

Expected number of detections in a single future sample [y*] = 0.03

 Statistically significant number of VOC detections within:
 MW-4 

Per the Poisson Tolerance Interval Method at a 95% Confidence Level

cis-1,2-
DCE

Total 
Cumulative 

Concentration

Total 
Detection
s >SWSL

All Concentrations in ug/L

Bold = Detected above 2L Standard (Current as of Sampling Event)

ShadedShaded = Increasing concentration trend per Sen's Slope Indicator Analysis

Underlined = Concentration detected outside own historically identified range

No VOCs have exhibited an increasing trend in concentration per Sen's Slope Indicator Analysis
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Box Plots for Select Constituents (VOCs)
Greene County Active C&D over Closed MSWLF



Greene County Active C&D over Closed MSWLFF Page 7 of 9

Box Plots for Select Constituents (VOCs)
Greene County Active C&D over Closed MSWLF
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Time Series Plots for Select Constituents
Greene County Active C&D over Closed MSWLF
ND=Detection Limit

AROMATICS

CAH's
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Time Series Plots for Select Constituents
Greene County Active C&D over Closed MSWLF
ND=Detection Limit

CAH's

2L



Greene County Active CD over Closed MSWLF Arsenic, total

Original Data (Not Transformed) Page 1 Non-Detects Replaced with 1/2 DL

Basic Statistics
Parameter: Arsenic, total
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Total Measurements 151

Total Non-Detects 149 (98.6755%)

Pooled Mean 5.15894

Pooled Std Dev 1.38127

Compliance Meas. 116

Compliance Mean 5.2069

Compliance Std Dev 1.57434

Background Meas. 35

Background Mean 5

Background Std Dev 0

Background Locations
There is 1 background location

Location Meas. Non-Detects % ND Total

MW-1R 35 35 100 175

Location Mean Std Dev Std Err Rank Sum Rank Mean

MW-1R 5 0 0 2625 75

Compliance Locations
There are 5 compliance location

Location Obs. Non-Detects % ND Total

MW-4 35 34 97.1429 186

MW-6 34 33 97.0588 183

MW-8 7 7 100 35

MW-5 33 33 100 165

MW-7 7 7 100 35

Location Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean

MW-4 5.31429 1.85934 0.314286 0.333113 2700 77.1429

MW-6 5.38235 2.22948 0.382353 0.335554 2626 77.2353

MW-8 5 0 0 0.576969 525 75

MW-5 5 0 0 0.338123 2475 75

MW-7 5 0 0 0.576969 525 75

Analysis of Variance Statistics
SS Wells 4.61316

SS Total 286.185

Kruskal-Wallis Statistics
Non-Detect Rank 75

Background Rank Sum 2625

Background Rank Mean 75

H Statistic 0.0938986

H Adjusted for Ties 2.39462



Greene County Active CD over Closed MSWLF Barium, total

Original Data (Not Transformed) Page 2 Non-Detects Replaced with 1/2 DL

Basic Statistics
Parameter: Barium, total
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Total Measurements 163

Total Non-Detects 144 (88.3436%)

Pooled Mean 88.3129

Pooled Std Dev 139.269

Compliance Meas. 126

Compliance Mean 91.6746

Compliance Std Dev 155.37

Background Meas. 37

Background Mean 76.8649

Background Std Dev 57.3436

Background Locations
There is 1 background location

Location Meas. Non-Detects % ND Total

MW-1R 37 28 75.6757 2844

Location Mean Std Dev Std Err Rank Sum Rank Mean

MW-1R 76.8649 57.3436 0 3373 91.1622

Compliance Locations
There are 5 compliance location

Location Obs. Non-Detects % ND Total

MW-6 36 32 88.8889 3992

MW-7 9 9 100 450

MW-4 37 31 83.7838 4909

MW-5 35 35 100 1750

MW-8 9 9 100 450

Location Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean

MW-6 110.889 175.983 34.024 32.1896 2952 82

MW-7 50 0 -26.8649 51.105 652.5 72.5

MW-4 132.676 221.485 55.8108 31.9684 3198.5 86.4459

MW-5 50 0 -26.8649 32.4219 2537.5 72.5

MW-8 50 0 -26.8649 51.105 652.5 72.5

Analysis of Variance Statistics
SS Wells 173813

SS Total 3.14215e+006

Kruskal-Wallis Statistics
Non-Detect Rank 72.5

Background Rank Sum 3373

Background Rank Mean 91.1622

H Statistic 3.86978

H Adjusted for Ties 12.4622



Greene County Active CD over Closed MSWLF Beryllium, total

Original Data (Not Transformed) Page 3 Non-Detects Replaced with 1/2 DL

Basic Statistics
Parameter: Beryllium, total
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Total Measurements 152

Total Non-Detects 135 (88.8158%)

Pooled Mean 1.0625

Pooled Std Dev 1.93828

Compliance Meas. 117

Compliance Mean 1.23077

Compliance Std Dev 2.18322

Background Meas. 35

Background Mean 0.5

Background Std Dev 0

Background Locations
There is 1 background location

Location Meas. Non-Detects % ND Total

MW-1R 35 35 100 17.5

Location Mean Std Dev Std Err Rank Sum Rank Mean

MW-1R 0.5 0 0 2380 68

Compliance Locations
There are 5 compliance location

Location Obs. Non-Detects % ND Total

MW-5 33 30 90.9091 28.3

MW-4 35 28 80 53.9

MW-6 34 28 82.3529 53.8

MW-8 8 7 87.5 4.5

MW-7 7 7 100 3.5

Location Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean

MW-5 0.857576 1.29326 0.357576 0.463805 2467 74.7576

MW-4 1.54 2.35474 1.04 0.456933 2918 83.3714

MW-6 1.58235 2.97051 1.08235 0.460281 2775 81.6176

MW-8 0.5625 0.176777 0.0625 0.749078 612 76.5

MW-7 0.5 0 0 0.791431 476 68

Analysis of Variance Statistics
SS Wells 33.8435

SS Total 567.296

Kruskal-Wallis Statistics
Non-Detect Rank 68

Background Rank Sum 2380

Background Rank Mean 68

H Statistic 2.92969

H Adjusted for Ties 9.78496



Greene County Active CD over Closed MSWLF Cadmium, total

Original Data (Not Transformed) Page 4 Non-Detects Replaced with 1/2 DL

Basic Statistics
Parameter: Cadmium, total
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Total Measurements 150

Total Non-Detects 143 (95.3333%)

Pooled Mean 0.57

Pooled Std Dev 0.441284

Compliance Meas. 115

Compliance Mean 0.586957

Compliance Std Dev 0.501143

Background Meas. 35

Background Mean 0.514286

Background Std Dev 0.0845154

Background Locations
There is 1 background location

Location Meas. Non-Detects % ND Total

MW-1R 35 34 97.1429 18

Location Mean Std Dev Std Err Rank Sum Rank Mean

MW-1R 0.514286 0.0845154 0 2592 74.0571

Compliance Locations
There are 5 compliance location

Location Obs. Non-Detects % ND Total

MW-4 35 32 91.4286 21

MW-5 33 32 96.9697 18

MW-7 7 7 100 3.5

MW-6 33 31 93.9394 21.5

MW-8 7 7 100 3.5

Location Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean

MW-4 0.6 0.433861 0.0857143 0.106471 2744 78.4

MW-5 0.545455 0.261116 0.0311688 0.108073 2452 74.303

MW-7 0.5 0 -0.0142857 0.184414 504 72

MW-6 0.651515 0.785462 0.137229 0.108073 2529 76.6364

MW-8 0.5 0 -0.0142857 0.184414 504 72

Analysis of Variance Statistics
SS Wells 0.4479

SS Total 29.015

Kruskal-Wallis Statistics
Non-Detect Rank 72

Background Rank Sum 2592

Background Rank Mean 74.0571

H Statistic 0.333037

H Adjusted for Ties 2.49332



Greene County Active CD over Closed MSWLF Lead, total

Original Data (Not Transformed) Page 5 Non-Detects Replaced with 1/2 DL

Basic Statistics
Parameter: Lead, total
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Total Measurements 153

Total Non-Detects 97 (63.3987%)

Pooled Mean 20.1765

Pooled Std Dev 64.5743

Compliance Meas. 118

Compliance Mean 23.8475

Compliance Std Dev 73.1197

Background Meas. 35

Background Mean 7.8

Background Std Dev 6.24406

Background Locations
There is 1 background location

Location Meas. Non-Detects % ND Total

MW-1R 35 27 77.1429 273

Location Mean Std Dev Std Err Rank Sum Rank Mean

MW-1R 7.8 6.24406 0 2236 63.8857

Compliance Locations
There are 5 compliance location

Location Obs. Non-Detects % ND Total

MW-5 33 24 72.7273 304

MW-4 35 15 42.8571 968

MW-6 34 18 52.9412 673

MW-8 8 7 87.5 63

MW-7 8 6 75 806

Location Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean

MW-5 9.21212 9.9836 1.41212 15.101 2213 67.0606

MW-4 27.6571 35.1802 19.8571 14.8772 3355 95.8571

MW-6 19.7941 25.2476 11.9941 14.9862 2945 86.6176

MW-8 7.875 8.13173 0.075 24.3891 476 59.5

MW-7 100.75 267.604 92.95 24.3891 556 69.5

Analysis of Variance Statistics
SS Wells 64439.3

SS Total 633816

Kruskal-Wallis Statistics
Non-Detect Rank 49

Background Rank Sum 2236

Background Rank Mean 63.8857

H Statistic 14.1432

H Adjusted for Ties 18.9793



Greene County Active CD over Closed MSWLF Chromium, total

Original Data (Not Transformed) Page 6 Non-Detects Replaced with 1/2 DL

Basic Statistics
Parameter: Chromium, total
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Total Measurements 153

Total Non-Detects 90 (58.8235%)

Pooled Mean 14.902

Pooled Std Dev 18.7749

Compliance Meas. 118

Compliance Mean 15.5169

Compliance Std Dev 20.3031

Background Meas. 35

Background Mean 12.8286

Background Std Dev 12.3133

Background Locations
There is 1 background location

Location Meas. Non-Detects % ND Total

MW-1R 35 22 62.8571 449

Location Mean Std Dev Std Err Rank Sum Rank Mean

MW-1R 12.8286 12.3133 0 2605 74.4286

Compliance Locations
There are 5 compliance location

Location Obs. Non-Detects % ND Total

MW-7 8 7 87.5 56

MW-4 35 20 57.1429 596

MW-5 33 24 72.7273 287

MW-6 34 10 29.4118 844

MW-8 8 7 87.5 48

Location Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean

MW-7 7 5.65685 -5.82857 7.04586 434.5 54.3125

MW-4 17.0286 24.6069 4.2 4.29794 2752 78.6286

MW-5 8.69697 6.81673 -4.1316 4.36257 2110 63.9394

MW-6 24.8235 24.625 11.995 4.32942 3457 101.676

MW-8 6 2.82843 -6.82857 7.04586 422.5 52.8125

Analysis of Variance Statistics
SS Wells 6059.68

SS Total 53579.5

Kruskal-Wallis Statistics
Non-Detect Rank 45.5

Background Rank Sum 2605

Background Rank Mean 74.4286

H Statistic 18.057

H Adjusted for Ties 22.6712



Greene County Active CD over Closed MSWLF Vanadium

Original Data (Not Transformed) Page 7 Non-Detects Replaced with 1/2 DL

Basic Statistics
Parameter: Vanadium
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Total Measurements 153

Total Non-Detects 127 (83.0065%)

Pooled Mean 22.9706

Pooled Std Dev 29.8349

Compliance Meas. 118

Compliance Mean 24.3093

Compliance Std Dev 32.8838

Background Meas. 35

Background Mean 18.4571

Background Std Dev 15.2018

Background Locations
There is 1 background location

Location Meas. Non-Detects % ND Total

MW-1R 35 30 85.7143 646

Location Mean Std Dev Std Err Rank Sum Rank Mean

MW-1R 18.4571 15.2018 0 2607 74.4857

Compliance Locations
There are 5 compliance location

Location Obs. Non-Detects % ND Total

MW-6 34 25 73.5294 1041.5

MW-5 33 30 90.9091 514

MW-7 8 7 87.5 113.5

MW-4 35 28 80 1072

MW-8 8 7 87.5 127.5

Location Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean

MW-6 30.6324 37.2435 12.1752 7.09776 2881 84.7353

MW-5 15.5758 9.87826 -2.88139 7.1521 2323 70.3939

MW-7 14.1875 4.77297 -4.26964 11.5512 576 72

MW-4 30.6286 45.4213 12.1714 7.04614 2816 80.4571

MW-8 15.9375 9.72272 -2.51964 11.5512 578 72.25

Analysis of Variance Statistics
SS Wells 7578.86

SS Total 135299

Kruskal-Wallis Statistics
Non-Detect Rank 64

Background Rank Sum 2607

Background Rank Mean 74.4857

H Statistic 2.28906

H Adjusted for Ties 5.34717



Greene County Active CD over Closed MSWLF Zinc, total

Original Data (Not Transformed) Page 8 Non-Detects Replaced with 1/2 DL

Basic Statistics
Parameter: Zinc, total
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Total Measurements 154

Total Non-Detects 129 (83.7662%)

Pooled Mean 20.1299

Pooled Std Dev 44.1496

Compliance Meas. 119

Compliance Mean 22.6807

Compliance Std Dev 48.7298

Background Meas. 35

Background Mean 11.4571

Background Std Dev 20.7341

Background Locations
There is 1 background location

Location Meas. Non-Detects % ND Total

MW-1R 35 31 88.5714 401

Location Mean Std Dev Std Err Rank Sum Rank Mean

MW-1R 11.4571 20.7341 0 2566 73.3143

Compliance Locations
There are 5 compliance location

Location Obs. Non-Detects % ND Total

MW-5 34 33 97.0588 176

MW-6 34 27 79.4118 1035

MW-4 35 25 71.4286 1350

MW-7 8 6 75 81

MW-8 8 7 87.5 57

Location Mean Std Dev Dif From Bkg Std Err Rank Sum Rank Mean

MW-5 5.17647 1.02899 -6.28067 10.291 2275 66.9118

MW-6 30.4412 54.5784 18.984 10.291 2783 81.8529

MW-4 38.5714 67.81 27.1143 10.2162 3069 87.6857

MW-7 10.125 10.5212 -1.33214 16.748 655 81.875

MW-8 7.125 6.01041 -4.33214 16.748 587 73.375

Analysis of Variance Statistics
SS Wells 27907.1

SS Total 298225

Kruskal-Wallis Statistics
Non-Detect Rank 65

Background Rank Sum 2566

Background Rank Mean 73.3143

H Statistic 4.51931

H Adjusted for Ties 10.9628



Greene County Active CD over Closed MSWLF Arsenic, total

Original Data (Not Transformed) Page 1 Non-Detects Replaced with Detection Limit

Poisson Tolerance Limit
Parameter: Arsenic, total
Original Data (Not Transformed)

Non-Detects Replaced with Detection Limit

Poisson Count of 35 background measurements = 350

Degrees of Freedom = 702

95% Confidence Values
Chi-Squared Value (95% Confidence) = 764.749

Lambda (from Zack's formula) = 10.925

Smallest Degrees of Freedom = 35

Upper Tolerance Limit (95%) = 16.5

99% Confidence Values
Chi-Squared Value (99% Confidence) = 792.098

Lambda (from Zack's formula) = 11.3157

Smallest Degrees of Freedom = 41

Upper Tolerance Limit (99%) = 19.5

Date Conc. Significant 95% Significant 99%

MW-4 9/15/1994 ND<10 FALSE FALSE

11/18/1994 ND<10 FALSE FALSE

1/12/1995 ND<10 FALSE FALSE

2/6/1995 ND<10 FALSE FALSE

9/12/1995 ND<10 FALSE FALSE

4/19/1996 ND<10 FALSE FALSE

3/17/1997 ND<10 FALSE FALSE

9/15/1997 ND<10 FALSE FALSE

3/3/1998 ND<10 FALSE FALSE

9/9/1998 ND<10 FALSE FALSE

3/25/1999 ND<10 FALSE FALSE

10/5/1999 ND<10 FALSE FALSE

3/1/2000 ND<10 FALSE FALSE

9/21/2000 ND<10 FALSE FALSE

3/8/2001 ND<10 FALSE FALSE

9/27/2001 ND<10 FALSE FALSE

3/27/2002 ND<10 FALSE FALSE

9/19/2002 ND<10 FALSE FALSE

3/19/2003 ND<10 FALSE FALSE

9/11/2003 ND<10 FALSE FALSE

3/18/2004 ND<10 FALSE FALSE

9/30/2004 ND<10 FALSE FALSE

3/29/2005 ND<10 FALSE FALSE

9/29/2005 ND<10 FALSE FALSE

3/3/2006 ND<10 FALSE FALSE

9/21/2006 ND<10 FALSE FALSE

3/19/2007 ND<10 FALSE FALSE

5/24/2007 ND<10 FALSE FALSE

9/13/2007 ND<10 FALSE FALSE

3/28/2008 ND<10 FALSE FALSE

9/29/2008 ND<10 FALSE FALSE

3/30/2009 ND<10 FALSE FALSE

9/8/2009 ND<10 FALSE FALSE

3/30/2010 ND<10 FALSE FALSE

9/27/2010 16 FALSE FALSE

MW-6 9/15/1994 ND<10 FALSE FALSE

11/18/1994 ND<10 FALSE FALSE

1/12/1995 ND<10 FALSE FALSE

2/6/1995 ND<10 FALSE FALSE

9/12/1995 ND<10 FALSE FALSE

4/19/1996 ND<10 FALSE FALSE

3/17/1997 ND<10 FALSE FALSE

9/15/1997 ND<10 FALSE FALSE

3/3/1998 ND<10 FALSE FALSE

9/9/1998 ND<10 FALSE FALSE

3/25/1999 ND<10 FALSE FALSE

10/5/1999 ND<10 FALSE FALSE

3/1/2000 ND<10 FALSE FALSE

9/21/2000 ND<10 FALSE FALSE

3/8/2001 ND<10 FALSE FALSE

9/27/2001 ND<10 FALSE FALSE

3/27/2002 ND<10 FALSE FALSE

9/19/2002 ND<10 FALSE FALSE



Greene County Active CD over Closed MSWLF Arsenic, total

Original Data (Not Transformed) Page 2 Non-Detects Replaced with Detection Limit

3/19/2003 ND<10 FALSE FALSE

9/11/2003 ND<10 FALSE FALSE

3/18/2004 ND<10 FALSE FALSE

9/30/2004 ND<10 FALSE FALSE

3/29/2005 ND<10 FALSE FALSE

9/29/2005 ND<10 FALSE FALSE

3/3/2006 ND<10 FALSE FALSE

9/21/2006 ND<10 FALSE FALSE

3/19/2007 ND<10 FALSE FALSE

9/13/2007 ND<10 FALSE FALSE

3/28/2008 ND<10 FALSE FALSE

9/29/2008 ND<10 FALSE FALSE

3/30/2009 ND<10 FALSE FALSE

9/8/2009 ND<10 FALSE FALSE

3/30/2010 ND<10 FALSE FALSE

9/27/2010 18 TRUE FALSE



Greene County Active CD over Closed MSWLF Barium, total

Original Data (Not Transformed) Page 3 Non-Detects Replaced with 1/2 DL

Non-Parametric Tolerance Interval
Parameter: Barium, total
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Total Percent Non-Detects = 82.7273%

Background measurements (n) = 37

Maximum Background Concentration = 327

Minimum Coverage = 92.2%

Average Coverage = 97.3684%

Location Date Value Significant
MW-6 9/15/1994 ND<50 FALSE

MW-6 11/18/1994 ND<50 FALSE

MW-6 1/12/1995 ND<50 FALSE

MW-6 2/6/1995 ND<50 FALSE

MW-6 9/12/1995 ND<50 FALSE

MW-6 4/19/1996 ND<50 FALSE

MW-6 3/17/1997 680 TRUE

MW-6 9/15/1997 ND<50 FALSE

MW-6 3/3/1998 640 TRUE

MW-6 9/9/1998 540 TRUE

MW-6 3/25/1999 ND<50 FALSE

MW-6 10/5/1999 ND<50 FALSE

MW-6 3/1/2000 ND<50 FALSE

MW-6 9/21/2000 ND<50 FALSE

MW-6 3/8/2001 ND<50 FALSE

MW-6 9/27/2001 ND<50 FALSE

MW-6 3/27/2002 ND<50 FALSE

MW-6 9/19/2002 ND<50 FALSE

MW-6 3/19/2003 ND<50 FALSE

MW-6 9/11/2003 ND<50 FALSE

MW-6 3/18/2004 ND<50 FALSE

MW-6 9/30/2004 ND<50 FALSE

MW-6 3/29/2005 ND<50 FALSE

MW-6 9/29/2005 ND<50 FALSE

MW-6 3/3/2006 ND<50 FALSE

MW-6 9/21/2006 ND<50 FALSE

MW-6 3/19/2007 ND<50 FALSE

MW-6 9/13/2007 ND<50 FALSE

MW-6 3/28/2008 ND<50 FALSE

MW-6 9/29/2008 ND<50 FALSE

MW-6 3/30/2009 ND<50 FALSE

MW-6 9/8/2009 ND<50 FALSE

MW-6 9/8/2009 ND<50 FALSE

MW-6 3/30/2010 ND<50 FALSE

MW-6 3/30/2010 ND<50 FALSE

MW-6 9/27/2010 532 TRUE

MW-4 9/15/1994 ND<50 FALSE

MW-4 11/18/1994 ND<50 FALSE

MW-4 1/12/1995 ND<50 FALSE

MW-4 2/6/1995 ND<50 FALSE

MW-4 9/12/1995 ND<50 FALSE

MW-4 4/19/1996 900 TRUE

MW-4 3/17/1997 590 TRUE

MW-4 9/15/1997 ND<50 FALSE

MW-4 3/3/1998 ND<50 FALSE

MW-4 9/9/1998 ND<50 FALSE

MW-4 3/25/1999 ND<50 FALSE

MW-4 10/5/1999 ND<50 FALSE

MW-4 3/1/2000 ND<50 FALSE

MW-4 9/21/2000 ND<50 FALSE

MW-4 3/8/2001 ND<50 FALSE

MW-4 9/27/2001 ND<50 FALSE

MW-4 3/27/2002 ND<50 FALSE

MW-4 9/19/2002 680 TRUE

MW-4 3/19/2003 ND<50 FALSE

MW-4 9/11/2003 ND<50 FALSE

MW-4 3/18/2004 ND<50 FALSE

MW-4 9/30/2004 ND<50 FALSE

MW-4 3/29/2005 ND<50 FALSE

MW-4 9/29/2005 ND<50 FALSE

MW-4 3/3/2006 ND<50 FALSE

MW-4 9/21/2006 ND<50 FALSE



Greene County Active CD over Closed MSWLF Barium, total

Original Data (Not Transformed) Page 4 Non-Detects Replaced with 1/2 DL

MW-4 3/19/2007 ND<50 FALSE

MW-4 5/24/2007 ND<50 FALSE

MW-4 9/13/2007 ND<50 FALSE

MW-4 3/28/2008 ND<50 FALSE

MW-4 9/29/2008 ND<50 FALSE

MW-4 3/30/2009 ND<50 FALSE

MW-4 9/8/2009 ND<50 FALSE

MW-4 9/8/2009 ND<50 FALSE

MW-4 3/30/2010 193 FALSE

MW-4 3/30/2010 193 FALSE

MW-4 9/27/2010 803 TRUE



Greene County Active CD over Closed MSWLF Beryllium, total

Original Data (Not Transformed) Page 5 Non-Detects Replaced with Detection Limit

Poisson Tolerance Limit
Parameter: Beryllium, total
Original Data (Not Transformed)

Non-Detects Replaced with Detection Limit

Poisson Count of 35 background measurements = 35

Degrees of Freedom = 72

95% Confidence Values
Chi-Squared Value (95% Confidence) = 92.8083

Lambda (from Zack's formula) = 1.32583

Smallest Degrees of Freedom = 8

Upper Tolerance Limit (95%) = 3

99% Confidence Values
Chi-Squared Value (99% Confidence) = 102.816

Lambda (from Zack's formula) = 1.4688

Smallest Degrees of Freedom = 11

Upper Tolerance Limit (99%) = 4.5

Date Conc. Significant 95% Significant 99%

MW-4 9/15/1994 ND<1 FALSE FALSE

11/18/1994 ND<1 FALSE FALSE

1/12/1995 ND<1 FALSE FALSE

2/6/1995 ND<1 FALSE FALSE

9/12/1995 ND<1 FALSE FALSE

4/19/1996 ND<1 FALSE FALSE

3/17/1997 9 TRUE TRUE

9/15/1997 ND<1 FALSE FALSE

3/3/1998 7.7 TRUE TRUE

9/9/1998 3.2 TRUE FALSE

3/25/1999 ND<1 FALSE FALSE

10/5/1999 3 FALSE FALSE

3/1/2000 ND<1 FALSE FALSE

9/21/2000 ND<1 FALSE FALSE

3/8/2001 ND<1 FALSE FALSE

9/27/2001 ND<1 FALSE FALSE

3/27/2002 ND<1 FALSE FALSE

9/19/2002 5 TRUE TRUE

3/19/2003 ND<1 FALSE FALSE

9/11/2003 ND<1 FALSE FALSE

3/18/2004 ND<1 FALSE FALSE

9/30/2004 ND<1 FALSE FALSE

3/29/2005 4 TRUE FALSE

9/29/2005 ND<1 FALSE FALSE

3/3/2006 ND<1 FALSE FALSE

9/21/2006 ND<1 FALSE FALSE

3/19/2007 ND<1 FALSE FALSE

5/24/2007 ND<1 FALSE FALSE

9/13/2007 ND<1 FALSE FALSE

3/28/2008 ND<1 FALSE FALSE

9/29/2008 ND<1 FALSE FALSE

3/30/2009 ND<1 FALSE FALSE

9/8/2009 ND<1 FALSE FALSE

3/30/2010 ND<1 FALSE FALSE

9/27/2010 8 TRUE TRUE

MW-6 9/15/1994 ND<1 FALSE FALSE

11/18/1994 ND<1 FALSE FALSE

1/12/1995 ND<1 FALSE FALSE

2/6/1995 ND<1 FALSE FALSE

9/12/1995 2 FALSE FALSE

4/19/1996 ND<1 FALSE FALSE

3/17/1997 11 TRUE TRUE

9/15/1997 ND<1 FALSE FALSE

3/3/1998 12.4 TRUE TRUE

9/9/1998 8.4 TRUE TRUE

3/25/1999 ND<1 FALSE FALSE

10/5/1999 2 FALSE FALSE

3/1/2000 ND<1 FALSE FALSE

9/21/2000 ND<1 FALSE FALSE

3/8/2001 ND<1 FALSE FALSE

9/27/2001 ND<1 FALSE FALSE

3/27/2002 ND<1 FALSE FALSE

9/19/2002 ND<1 FALSE FALSE



Greene County Active CD over Closed MSWLF Beryllium, total

Original Data (Not Transformed) Page 6 Non-Detects Replaced with Detection Limit

3/19/2003 ND<1 FALSE FALSE

9/11/2003 ND<1 FALSE FALSE

3/18/2004 ND<1 FALSE FALSE

9/30/2004 ND<1 FALSE FALSE

3/29/2005 ND<1 FALSE FALSE

9/29/2005 ND<1 FALSE FALSE

3/3/2006 ND<1 FALSE FALSE

9/21/2006 ND<1 FALSE FALSE

3/19/2007 ND<1 FALSE FALSE

9/13/2007 ND<1 FALSE FALSE

3/28/2008 ND<1 FALSE FALSE

9/29/2008 ND<1 FALSE FALSE

3/30/2009 ND<1 FALSE FALSE

9/8/2009 ND<1 FALSE FALSE

3/30/2010 ND<1 FALSE FALSE

9/27/2010 4 TRUE FALSE

MW-8 6/22/2007 ND<1 FALSE FALSE

9/13/2007 ND<1 FALSE FALSE

3/28/2008 ND<1 FALSE FALSE

9/29/2008 ND<1 FALSE FALSE

3/30/2009 ND<1 FALSE FALSE

9/8/2009 ND<1 FALSE FALSE

3/30/2010 ND<1 FALSE FALSE

9/27/2010 1 FALSE FALSE



Greene County Active CD over Closed MSWLF Cadmium, total

Original Data (Not Transformed) Page 7 Non-Detects Replaced with Detection Limit

Poisson Tolerance Limit
Parameter: Cadmium, total
Original Data (Not Transformed)

Non-Detects Replaced with Detection Limit

Poisson Count of 35 background measurements = 35

Degrees of Freedom = 72

95% Confidence Values
Chi-Squared Value (95% Confidence) = 92.8083

Lambda (from Zack's formula) = 1.32583

Smallest Degrees of Freedom = 8

Upper Tolerance Limit (95%) = 3

99% Confidence Values
Chi-Squared Value (99% Confidence) = 102.816

Lambda (from Zack's formula) = 1.4688

Smallest Degrees of Freedom = 11

Upper Tolerance Limit (99%) = 4.5

Date Conc. Significant 95% Significant 99%

MW-4 9/15/1994 ND<1 FALSE FALSE

11/18/1994 ND<1 FALSE FALSE

1/12/1995 ND<1 FALSE FALSE

2/6/1995 ND<1 FALSE FALSE

9/12/1995 ND<1 FALSE FALSE

4/19/1996 ND<1 FALSE FALSE

3/17/1997 ND<1 FALSE FALSE

9/15/1997 ND<1 FALSE FALSE

3/3/1998 ND<1 FALSE FALSE

9/9/1998 ND<1 FALSE FALSE

3/25/1999 1 FALSE FALSE

10/5/1999 ND<1 FALSE FALSE

3/1/2000 ND<1 FALSE FALSE

9/21/2000 ND<1 FALSE FALSE

3/8/2001 ND<1 FALSE FALSE

9/27/2001 ND<1 FALSE FALSE

3/27/2002 ND<1 FALSE FALSE

9/19/2002 ND<1 FALSE FALSE

3/19/2003 ND<1 FALSE FALSE

9/11/2003 ND<1 FALSE FALSE

3/18/2004 ND<1 FALSE FALSE

9/30/2004 ND<1 FALSE FALSE

3/29/2005 1 FALSE FALSE

9/29/2005 ND<1 FALSE FALSE

3/3/2006 ND<1 FALSE FALSE

9/21/2006 ND<1 FALSE FALSE

3/19/2007 ND<1 FALSE FALSE

5/24/2007 ND<1 FALSE FALSE

9/13/2007 ND<1 FALSE FALSE

3/28/2008 ND<1 FALSE FALSE

9/29/2008 ND<1 FALSE FALSE

3/30/2009 ND<1 FALSE FALSE

9/8/2009 ND<1 FALSE FALSE

3/30/2010 ND<1 FALSE FALSE

9/27/2010 3 FALSE FALSE



Greene County Active CD over Closed MSWLF Lead, total

Original Data (Not Transformed) Page 8 Non-Detects Replaced with 1/2 DL

Non-Parametric Tolerance Interval
Parameter: Lead, total
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Total Percent Non-Detects = 60.8333%

Background measurements (n) = 35

Maximum Background Concentration = 32

Minimum Coverage = 91.8%

Average Coverage = 97.2222%

Location Date Value Significant
MW-4 9/15/1994 ND<5 FALSE

MW-4 11/18/1994 23 FALSE

MW-4 1/12/1995 10 FALSE

MW-4 2/6/1995 ND<5 FALSE

MW-4 9/12/1995 16 FALSE

MW-4 4/19/1996 149 TRUE

MW-4 3/17/1997 83 TRUE

MW-4 9/15/1997 25 FALSE

MW-4 3/3/1998 62 TRUE

MW-4 9/9/1998 21 FALSE

MW-4 3/25/1999 12 FALSE

MW-4 10/5/1999 49 TRUE

MW-4 3/1/2000 ND<5 FALSE

MW-4 9/21/2000 ND<5 FALSE

MW-4 3/8/2001 ND<5 FALSE

MW-4 9/27/2001 33 TRUE

MW-4 3/27/2002 27 FALSE

MW-4 9/19/2002 96 TRUE

MW-4 3/19/2003 32 FALSE

MW-4 9/11/2003 18 FALSE

MW-4 3/18/2004 30 FALSE

MW-4 9/30/2004 12 FALSE

MW-4 3/29/2005 48 TRUE

MW-4 9/29/2005 26 FALSE

MW-4 3/3/2006 ND<5 FALSE

MW-4 9/21/2006 ND<5 FALSE

MW-4 3/19/2007 ND<5 FALSE

MW-4 5/24/2007 ND<5 FALSE

MW-4 9/13/2007 ND<5 FALSE

MW-4 3/28/2008 ND<5 FALSE

MW-4 9/29/2008 ND<5 FALSE

MW-4 3/30/2009 ND<5 FALSE

MW-4 9/8/2009 ND<5 FALSE

MW-4 3/30/2010 ND<5 FALSE

MW-4 9/27/2010 121 TRUE

MW-7 6/22/2007 ND<5 FALSE

MW-7 9/13/2007 ND<5 FALSE

MW-7 3/28/2008 763 TRUE

MW-7 9/29/2008 ND<5 FALSE

MW-7 3/30/2009 ND<5 FALSE

MW-7 9/8/2009 ND<5 FALSE

MW-7 3/30/2010 ND<5 FALSE

MW-7 9/27/2010 13 FALSE

MW-6 9/15/1994 14 FALSE

MW-6 11/18/1994 17 FALSE

MW-6 1/12/1995 ND<5 FALSE

MW-6 2/6/1995 ND<5 FALSE

MW-6 9/12/1995 20 FALSE

MW-6 4/19/1996 14 FALSE

MW-6 3/17/1997 101 TRUE

MW-6 9/15/1997 15 FALSE

MW-6 3/3/1998 81 TRUE

MW-6 9/9/1998 75 TRUE

MW-6 3/25/1999 ND<5 FALSE

MW-6 10/5/1999 30 FALSE

MW-6 3/1/2000 ND<5 FALSE

MW-6 9/21/2000 ND<5 FALSE

MW-6 3/8/2001 ND<5 FALSE

MW-6 9/27/2001 ND<5 FALSE

MW-6 3/27/2002 16 FALSE



Greene County Active CD over Closed MSWLF Lead, total

Original Data (Not Transformed) Page 9 Non-Detects Replaced with 1/2 DL

MW-6 9/19/2002 30 FALSE

MW-6 3/19/2003 23 FALSE

MW-6 9/11/2003 ND<5 FALSE

MW-6 3/18/2004 28 FALSE

MW-6 9/30/2004 ND<5 FALSE

MW-6 3/29/2005 ND<5 FALSE

MW-6 9/29/2005 ND<5 FALSE

MW-6 3/3/2006 13 FALSE

MW-6 9/21/2006 30 FALSE

MW-6 3/19/2007 ND<5 FALSE

MW-6 9/13/2007 ND<5 FALSE

MW-6 3/28/2008 ND<5 FALSE

MW-6 9/29/2008 ND<5 FALSE

MW-6 3/30/2009 ND<5 FALSE

MW-6 9/8/2009 ND<5 FALSE

MW-6 3/30/2010 ND<5 FALSE

MW-6 9/27/2010 76 TRUE

MW-8 6/22/2007 ND<5 FALSE

MW-8 9/13/2007 ND<5 FALSE

MW-8 3/28/2008 ND<5 FALSE

MW-8 9/29/2008 ND<5 FALSE

MW-8 3/30/2009 ND<5 FALSE

MW-8 9/8/2009 ND<5 FALSE

MW-8 3/30/2010 ND<5 FALSE

MW-8 9/27/2010 28 FALSE



Greene County Active CD over Closed MSWLF Chromium, total

Original Data (Not Transformed) Page 10 Non-Detects Replaced with 1/2 DL

Non-Parametric Tolerance Interval
Parameter: Chromium, total
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Total Percent Non-Detects = 55%

Background measurements (n) = 35

Maximum Background Concentration = 40

Minimum Coverage = 91.8%

Average Coverage = 97.2222%

Location Date Value Significant
MW-4 9/15/1994 ND<5 FALSE

MW-4 11/18/1994 15 FALSE

MW-4 1/12/1995 ND<5 FALSE

MW-4 2/6/1995 ND<5 FALSE

MW-4 9/12/1995 ND<5 FALSE

MW-4 4/19/1996 27 FALSE

MW-4 3/17/1997 19 FALSE

MW-4 9/15/1997 ND<5 FALSE

MW-4 3/3/1998 28 FALSE

MW-4 9/9/1998 11 FALSE

MW-4 3/25/1999 11 FALSE

MW-4 10/5/1999 57 TRUE

MW-4 3/1/2000 ND<5 FALSE

MW-4 9/21/2000 ND<5 FALSE

MW-4 3/8/2001 13 FALSE

MW-4 9/27/2001 52 TRUE

MW-4 3/27/2002 28 FALSE

MW-4 9/19/2002 136 TRUE

MW-4 3/19/2003 28 FALSE

MW-4 9/11/2003 21 FALSE

MW-4 3/18/2004 22 FALSE

MW-4 9/30/2004 ND<5 FALSE

MW-4 3/29/2005 ND<5 FALSE

MW-4 9/29/2005 ND<5 FALSE

MW-4 3/3/2006 ND<5 FALSE

MW-4 9/21/2006 ND<5 FALSE

MW-4 3/19/2007 ND<5 FALSE

MW-4 5/24/2007 ND<5 FALSE

MW-4 9/13/2007 ND<5 FALSE

MW-4 3/28/2008 ND<5 FALSE

MW-4 9/29/2008 ND<5 FALSE

MW-4 3/30/2009 ND<5 FALSE

MW-4 9/8/2009 ND<5 FALSE

MW-4 3/30/2010 ND<5 FALSE

MW-4 9/27/2010 28 FALSE

MW-7 6/22/2007 ND<5 FALSE

MW-7 9/13/2007 ND<5 FALSE

MW-7 3/28/2008 ND<5 FALSE

MW-7 9/29/2008 ND<5 FALSE

MW-7 3/30/2009 ND<5 FALSE

MW-7 9/8/2009 ND<5 FALSE

MW-7 3/30/2010 ND<5 FALSE

MW-7 9/27/2010 21 FALSE

MW-6 9/15/1994 13 FALSE

MW-6 11/18/1994 32 FALSE

MW-6 1/12/1995 10 FALSE

MW-6 2/6/1995 ND<5 FALSE

MW-6 9/12/1995 20 FALSE

MW-6 4/19/1996 13 FALSE

MW-6 3/17/1997 39 FALSE

MW-6 9/15/1997 22 FALSE

MW-6 3/3/1998 41 TRUE

MW-6 9/9/1998 50 TRUE

MW-6 3/25/1999 28 FALSE

MW-6 10/5/1999 74 TRUE

MW-6 3/1/2000 13 FALSE

MW-6 9/21/2000 14 FALSE

MW-6 3/8/2001 46 TRUE

MW-6 9/27/2001 33 FALSE

MW-6 3/27/2002 26 FALSE



Greene County Active CD over Closed MSWLF Chromium, total

Original Data (Not Transformed) Page 11 Non-Detects Replaced with 1/2 DL

MW-6 9/19/2002 65 TRUE

MW-6 3/19/2003 56 TRUE

MW-6 9/11/2003 15 FALSE

MW-6 3/18/2004 115 TRUE

MW-6 9/30/2004 13 FALSE

MW-6 3/29/2005 ND<5 FALSE

MW-6 9/29/2005 ND<5 FALSE

MW-6 3/3/2006 13 FALSE

MW-6 9/21/2006 15 FALSE

MW-6 3/19/2007 ND<5 FALSE

MW-6 9/13/2007 ND<5 FALSE

MW-6 3/28/2008 ND<5 FALSE

MW-6 9/29/2008 ND<5 FALSE

MW-6 3/30/2009 ND<5 FALSE

MW-6 9/8/2009 ND<5 FALSE

MW-6 3/30/2010 ND<5 FALSE

MW-6 9/27/2010 28 FALSE

MW-8 6/22/2007 ND<5 FALSE

MW-8 9/13/2007 ND<5 FALSE

MW-8 3/28/2008 ND<5 FALSE

MW-8 9/29/2008 ND<5 FALSE

MW-8 3/30/2009 ND<5 FALSE

MW-8 9/8/2009 ND<5 FALSE

MW-8 3/30/2010 ND<5 FALSE

MW-8 9/27/2010 13 FALSE



Greene County Active CD over Closed MSWLF Vanadium

Original Data (Not Transformed) Page 12 Non-Detects Replaced with 1/2 DL

Non-Parametric Tolerance Interval
Parameter: Vanadium
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Total Percent Non-Detects = 80.8333%

Background measurements (n) = 35

Maximum Background Concentration = 69

Minimum Coverage = 91.8%

Average Coverage = 97.2222%

Location Date Value Significant
MW-4 9/15/1994 ND<12.5 FALSE

MW-4 11/18/1994 ND<12.5 FALSE

MW-4 1/12/1995 ND<12.5 FALSE

MW-4 2/6/1995 ND<12.5 FALSE

MW-4 9/12/1995 ND<12.5 FALSE

MW-4 4/19/1996 ND<12.5 FALSE

MW-4 3/17/1997 ND<12.5 FALSE

MW-4 9/15/1997 ND<12.5 FALSE

MW-4 3/3/1998 79 TRUE

MW-4 9/9/1998 ND<12.5 FALSE

MW-4 3/25/1999 ND<12.5 FALSE

MW-4 10/5/1999 119 TRUE

MW-4 3/1/2000 ND<12.5 FALSE

MW-4 9/21/2000 ND<12.5 FALSE

MW-4 3/8/2001 ND<12.5 FALSE

MW-4 9/27/2001 92 TRUE

MW-4 3/27/2002 54 FALSE

MW-4 9/19/2002 239 TRUE

MW-4 3/19/2003 65 FALSE

MW-4 9/11/2003 ND<12.5 FALSE

MW-4 3/18/2004 ND<12.5 FALSE

MW-4 9/30/2004 ND<12.5 FALSE

MW-4 3/29/2005 ND<12.5 FALSE

MW-4 9/29/2005 ND<12.5 FALSE

MW-4 3/3/2006 ND<12.5 FALSE

MW-4 9/21/2006 ND<12.5 FALSE

MW-4 3/19/2007 ND<12.5 FALSE

MW-4 5/24/2007 ND<12.5 FALSE

MW-4 9/13/2007 ND<12.5 FALSE

MW-4 3/28/2008 ND<12.5 FALSE

MW-4 9/29/2008 ND<12.5 FALSE

MW-4 3/30/2009 ND<12.5 FALSE

MW-4 9/8/2009 ND<12.5 FALSE

MW-4 3/30/2010 ND<12.5 FALSE

MW-4 9/27/2010 74 TRUE

MW-7 6/22/2007 ND<12.5 FALSE

MW-7 9/13/2007 ND<12.5 FALSE

MW-7 3/28/2008 ND<12.5 FALSE

MW-7 9/29/2008 ND<12.5 FALSE

MW-7 3/30/2009 ND<12.5 FALSE

MW-7 9/8/2009 ND<12.5 FALSE

MW-7 3/30/2010 ND<12.5 FALSE

MW-7 9/27/2010 26 FALSE

MW-6 9/15/1994 ND<12.5 FALSE

MW-6 11/18/1994 ND<12.5 FALSE

MW-6 1/12/1995 ND<12.5 FALSE

MW-6 2/6/1995 ND<12.5 FALSE

MW-6 9/12/1995 ND<12.5 FALSE

MW-6 4/19/1996 ND<12.5 FALSE

MW-6 3/17/1997 59 FALSE

MW-6 9/15/1997 ND<12.5 FALSE

MW-6 3/3/1998 44 FALSE

MW-6 9/9/1998 165 TRUE

MW-6 3/25/1999 ND<12.5 FALSE

MW-6 10/5/1999 86 TRUE

MW-6 3/1/2000 ND<12.5 FALSE

MW-6 9/21/2000 ND<12.5 FALSE

MW-6 3/8/2001 56 FALSE

MW-6 9/27/2001 ND<12.5 FALSE

MW-6 3/27/2002 ND<12.5 FALSE



Greene County Active CD over Closed MSWLF Vanadium

Original Data (Not Transformed) Page 13 Non-Detects Replaced with 1/2 DL

MW-6 9/19/2002 73 TRUE

MW-6 3/19/2003 74 TRUE

MW-6 9/11/2003 ND<12.5 FALSE

MW-6 3/18/2004 136 TRUE

MW-6 9/30/2004 ND<12.5 FALSE

MW-6 3/29/2005 ND<12.5 FALSE

MW-6 9/29/2005 ND<12.5 FALSE

MW-6 3/3/2006 ND<12.5 FALSE

MW-6 9/21/2006 ND<12.5 FALSE

MW-6 3/19/2007 ND<12.5 FALSE

MW-6 9/13/2007 ND<12.5 FALSE

MW-6 3/28/2008 ND<12.5 FALSE

MW-6 9/29/2008 ND<12.5 FALSE

MW-6 3/30/2009 ND<12.5 FALSE

MW-6 9/8/2009 ND<12.5 FALSE

MW-6 3/30/2010 ND<12.5 FALSE

MW-6 9/27/2010 36 FALSE

MW-8 6/22/2007 ND<12.5 FALSE

MW-8 9/13/2007 ND<12.5 FALSE

MW-8 3/28/2008 ND<12.5 FALSE

MW-8 9/29/2008 ND<12.5 FALSE

MW-8 3/30/2009 ND<12.5 FALSE

MW-8 9/8/2009 ND<12.5 FALSE

MW-8 3/30/2010 ND<12.5 FALSE

MW-8 9/27/2010 40 FALSE



Greene County Active CD over Closed MSWLF Zinc, total

Original Data (Not Transformed) Page 14 Non-Detects Replaced with 1/2 DL

Non-Parametric Tolerance Interval
Parameter: Zinc, total
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Total Percent Non-Detects = 83.7662%

Background measurements (n) = 35

Maximum Background Concentration = 103

Minimum Coverage = 91.8%

Average Coverage = 97.2222%

Location Date Value Significant
MW-4 9/15/1994 ND<5 FALSE

MW-4 11/18/1994 ND<5 FALSE

MW-4 1/12/1995 ND<5 FALSE

MW-4 2/6/1995 ND<5 FALSE

MW-4 9/12/1995 ND<5 FALSE

MW-4 4/19/1996 238 TRUE

MW-4 3/17/1997 79 FALSE

MW-4 9/15/1997 79 FALSE

MW-4 3/3/1998 81 FALSE

MW-4 9/9/1998 ND<5 FALSE

MW-4 3/25/1999 ND<5 FALSE

MW-4 10/5/1999 78 FALSE

MW-4 3/1/2000 ND<5 FALSE

MW-4 9/21/2000 ND<5 FALSE

MW-4 3/8/2001 ND<5 FALSE

MW-4 9/27/2001 56 FALSE

MW-4 3/27/2002 ND<5 FALSE

MW-4 9/19/2002 142 TRUE

MW-4 3/19/2003 ND<5 FALSE

MW-4 9/11/2003 ND<5 FALSE

MW-4 3/18/2004 ND<5 FALSE

MW-4 9/30/2004 ND<5 FALSE

MW-4 3/29/2005 92 FALSE

MW-4 9/29/2005 85 FALSE

MW-4 3/3/2006 ND<5 FALSE

MW-4 9/21/2006 ND<5 FALSE

MW-4 3/19/2007 ND<5 FALSE

MW-4 5/24/2007 ND<5 FALSE

MW-4 9/13/2007 ND<5 FALSE

MW-4 3/28/2008 ND<5 FALSE

MW-4 9/29/2008 ND<5 FALSE

MW-4 3/30/2009 ND<5 FALSE

MW-4 9/8/2009 ND<5 FALSE

MW-4 3/30/2010 ND<5 FALSE

MW-4 9/27/2010 295 TRUE

MW-7 6/22/2007 ND<5 FALSE

MW-7 9/13/2007 ND<5 FALSE

MW-7 3/28/2008 17 FALSE

MW-7 9/29/2008 ND<5 FALSE

MW-7 3/30/2009 ND<5 FALSE

MW-7 9/8/2009 ND<5 FALSE

MW-7 3/30/2010 ND<5 FALSE

MW-7 9/27/2010 34 FALSE

MW-6 9/15/1994 ND<5 FALSE

MW-6 11/18/1994 ND<5 FALSE

MW-6 1/12/1995 ND<5 FALSE

MW-6 2/6/1995 ND<5 FALSE

MW-6 9/12/1995 ND<5 FALSE

MW-6 4/19/1996 ND<5 FALSE

MW-6 3/17/1997 161 TRUE

MW-6 9/15/1997 ND<5 FALSE

MW-6 3/3/1998 191 TRUE

MW-6 9/9/1998 178 TRUE

MW-6 3/25/1999 ND<5 FALSE

MW-6 10/5/1999 103 FALSE

MW-6 3/1/2000 ND<5 FALSE

MW-6 9/21/2000 ND<5 FALSE

MW-6 3/8/2001 ND<5 FALSE

MW-6 9/27/2001 ND<5 FALSE

MW-6 3/27/2002 ND<5 FALSE



Greene County Active CD over Closed MSWLF Zinc, total

Original Data (Not Transformed) Page 15 Non-Detects Replaced with 1/2 DL

MW-6 9/19/2002 76 FALSE

MW-6 3/19/2003 ND<5 FALSE

MW-6 9/11/2003 ND<5 FALSE

MW-6 3/18/2004 81 FALSE

MW-6 9/30/2004 ND<5 FALSE

MW-6 3/29/2005 ND<5 FALSE

MW-6 9/29/2005 ND<5 FALSE

MW-6 3/3/2006 ND<5 FALSE

MW-6 9/21/2006 ND<5 FALSE

MW-6 3/19/2007 ND<5 FALSE

MW-6 9/13/2007 ND<5 FALSE

MW-6 3/28/2008 ND<5 FALSE

MW-6 9/29/2008 ND<5 FALSE

MW-6 3/30/2009 ND<5 FALSE

MW-6 9/8/2009 ND<5 FALSE

MW-6 3/30/2010 ND<5 FALSE

MW-6 9/27/2010 110 TRUE

MW-8 6/22/2007 ND<5 FALSE

MW-8 9/13/2007 ND<5 FALSE

MW-8 3/28/2008 ND<5 FALSE

MW-8 9/29/2008 ND<5 FALSE

MW-8 3/30/2009 ND<5 FALSE

MW-8 9/8/2009 ND<5 FALSE

MW-8 3/30/2010 ND<5 FALSE

MW-8 9/27/2010 22 FALSE

MW-5 9/15/1994 ND<5 FALSE

MW-5 11/18/1994 ND<5 FALSE

MW-5 1/12/1995 ND<5 FALSE

MW-5 2/6/1995 ND<5 FALSE

MW-5 9/12/1995 ND<5 FALSE

MW-5 4/19/1996 ND<5 FALSE

MW-5 3/17/1997 ND<5 FALSE

MW-5 9/15/1997 ND<5 FALSE

MW-5 3/3/1998 ND<5 FALSE

MW-5 9/9/1998 ND<5 FALSE

MW-5 3/25/1999 ND<5 FALSE

MW-5 10/5/1999 ND<5 FALSE

MW-5 3/1/2000 ND<5 FALSE

MW-5 9/21/2000 ND<5 FALSE

MW-5 3/8/2001 ND<5 FALSE

MW-5 9/27/2001 ND<5 FALSE

MW-5 3/27/2002 ND<5 FALSE

MW-5 9/19/2002 ND<5 FALSE

MW-5 3/19/2003 ND<5 FALSE

MW-5 9/11/2003 ND<5 FALSE

MW-5 3/18/2004 ND<5 FALSE

MW-5 9/30/2004 ND<5 FALSE

MW-5 3/29/2005 ND<5 FALSE

MW-5 9/29/2005 ND<5 FALSE

MW-5 3/3/2006 ND<5 FALSE

MW-5 9/21/2006 ND<5 FALSE

MW-5 3/19/2007 ND<5 FALSE

MW-5 9/13/2007 ND<5 FALSE

MW-5 3/28/2008 ND<5 FALSE

MW-5 9/29/2008 ND<5 FALSE

MW-5 3/30/2009 ND<5 FALSE

MW-5 9/8/2009 ND<5 FALSE

MW-5 3/30/2010 ND<5 FALSE

MW-5 9/27/2010 11 FALSE



           Statistical Analysis             
Test for Outliers



Greene County Active CD over Closed MSWLF Arsenic, total

Original Data (Not Transformed) Page 1 Non-Detects Replaced with 1/2 DL

Rosner's Test for Outliers
Parameter: Arsenic, total

Location: MW-4
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Data set mean = 5.31429

10 most extreme of 35 measurements
by order of magnitude difference from the mean

1 9/27/2010 MW-4 16 10.6857

2 3/30/2010 MW-4 ND<5 -0.314286

3 9/8/2009 MW-4 ND<5 -0.314286

4 3/30/2009 MW-4 ND<5 -0.314286

5 9/29/2008 MW-4 ND<5 -0.314286

6 3/28/2008 MW-4 ND<5 -0.314286

7 9/13/2007 MW-4 ND<5 -0.314286

8 5/24/2007 MW-4 ND<5 -0.314286

9 3/19/2007 MW-4 ND<5 -0.314286

10 9/21/2006 MW-4 ND<5 -0.314286

Iteration i = 9
Mean of 26 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 9/21/2006 from location MW-4

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(35, 10, 0.05) = 2.84

0 < 2.84 -- No outliers detected for i = 9

Iteration i = 8
Mean of 27 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 3/19/2007 from location MW-4

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(35, 9, 0.05) = 2.856

0 < 2.856 -- No outliers detected for i = 8

Iteration i = 7
Mean of 28 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 5/24/2007 from location MW-4

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(35, 8, 0.05) = 2.872

0 < 2.872 -- No outliers detected for i = 7

Iteration i = 6
Mean of 29 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 9/13/2007 from location MW-4

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(35, 7, 0.05) = 2.888

0 < 2.888 -- No outliers detected for i = 6

Iteration i = 5
Mean of 30 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 3/28/2008 from location MW-4

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(35, 6, 0.05) = 2.904

0 < 2.904 -- No outliers detected for i = 5

Iteration i = 4
Mean of 31 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 9/29/2008 from location MW-4

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(35, 5, 0.05) = 2.92

0 < 2.92 -- No outliers detected for i = 4



Greene County Active CD over Closed MSWLF Arsenic, total

Original Data (Not Transformed) Page 2 Non-Detects Replaced with 1/2 DL

Iteration i = 3
Mean of 32 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 3/30/2009 from location MW-4

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(35, 4, 0.05) = 2.94

0 < 2.94 -- No outliers detected for i = 3

Iteration i = 2
Mean of 33 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 9/8/2009 from location MW-4

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(35, 3, 0.05) = 2.95

0 < 2.95 -- No outliers detected for i = 2

Iteration i = 1
Mean of 34 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 3/30/2010 from location MW-4

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(35, 2, 0.05) = 2.97

0 < 2.97 -- No outliers detected for i = 1

Iteration i = 0
Mean of 35 measurements = 5.31429

Std Dev = 1.85934

x(i+1) = 16 from measurement 9/27/2010 from location MW-4

Rosner Statistic R = |16 - 5.31429|/1.85934 = 5.74705

Lambda(35, 1, 0.05) = 2.98

5.74705 > 2.98 -- Measurement 9/27/2010 for location MW-4 is an outlier



Greene County Active CD over Closed MSWLF Arsenic, total

Original Data (Not Transformed) Page 3 Non-Detects Replaced with 1/2 DL

Discordance Outlier Test
Parameter: Arsenic, total

Location: MW-4
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Values
Loc. Date Value Bkgrnd
MW-4 9/15/1994 ND<5 

MW-4 11/18/1994 ND<5 

MW-4 1/12/1995 ND<5 

MW-4 2/6/1995 ND<5 

MW-4 9/12/1995 ND<5 

MW-4 4/19/1996 ND<5 

MW-4 3/17/1997 ND<5 

MW-4 9/15/1997 ND<5 

MW-4 3/3/1998 ND<5 

MW-4 9/9/1998 ND<5 

MW-4 3/25/1999 ND<5 

MW-4 10/5/1999 ND<5 

MW-4 3/1/2000 ND<5 

MW-4 9/21/2000 ND<5 

MW-4 3/8/2001 ND<5 

MW-4 9/27/2001 ND<5 

MW-4 3/27/2002 ND<5 

MW-4 9/19/2002 ND<5 

MW-4 3/19/2003 ND<5 

MW-4 9/11/2003 ND<5 

MW-4 3/18/2004 ND<5 

MW-4 9/30/2004 ND<5 

MW-4 3/29/2005 ND<5 

MW-4 9/29/2005 ND<5 

MW-4 3/3/2006 ND<5 

MW-4 9/21/2006 ND<5 

MW-4 3/19/2007 ND<5 

MW-4 5/24/2007 ND<5 

MW-4 9/13/2007 ND<5 

MW-4 3/28/2008 ND<5 

MW-4 9/29/2008 ND<5 

MW-4 3/30/2009 ND<5 

MW-4 9/8/2009 ND<5 

MW-4 3/30/2010 ND<5 

MW-4 9/27/2010 16 

Mean = 5.31429

Standard Deviation = 1.85934

D(maximum value) = 5.74705

95% Critical Value = 2.811 for 34 measurements

5.74705 > 2.811

MW-4 9/27/2010 16  is an outlier



Greene County Active CD over Closed MSWLF Arsenic, total

Original Data (Not Transformed) Page 4 Non-Detects Replaced with 1/2 DL

Rosner's Test for Outliers
Parameter: Arsenic, total

Location: MW-6
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Data set mean = 5.38235

10 most extreme of 34 measurements
by order of magnitude difference from the mean

1 9/27/2010 MW-6 18 12.6176

2 3/30/2010 MW-6 ND<5 -0.382353

3 9/8/2009 MW-6 ND<5 -0.382353

4 3/30/2009 MW-6 ND<5 -0.382353

5 9/29/2008 MW-6 ND<5 -0.382353

6 3/28/2008 MW-6 ND<5 -0.382353

7 9/13/2007 MW-6 ND<5 -0.382353

8 3/19/2007 MW-6 ND<5 -0.382353

9 9/21/2006 MW-6 ND<5 -0.382353

10 3/3/2006 MW-6 ND<5 -0.382353

Iteration i = 9
Mean of 25 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 3/3/2006 from location MW-6

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(34, 10, 0.05) = 2.82

0 < 2.82 -- No outliers detected for i = 9

Iteration i = 8
Mean of 26 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 9/21/2006 from location MW-6

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(34, 9, 0.05) = 2.838

0 < 2.838 -- No outliers detected for i = 8

Iteration i = 7
Mean of 27 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 3/19/2007 from location MW-6

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(34, 8, 0.05) = 2.856

0 < 2.856 -- No outliers detected for i = 7

Iteration i = 6
Mean of 28 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 9/13/2007 from location MW-6

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(34, 7, 0.05) = 2.874

0 < 2.874 -- No outliers detected for i = 6

Iteration i = 5
Mean of 29 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 3/28/2008 from location MW-6

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(34, 6, 0.05) = 2.892

0 < 2.892 -- No outliers detected for i = 5

Iteration i = 4
Mean of 30 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 9/29/2008 from location MW-6

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(34, 5, 0.05) = 2.91

0 < 2.91 -- No outliers detected for i = 4



Greene County Active CD over Closed MSWLF Arsenic, total

Original Data (Not Transformed) Page 5 Non-Detects Replaced with 1/2 DL

Iteration i = 3
Mean of 31 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 3/30/2009 from location MW-6

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(34, 4, 0.05) = 2.92

0 < 2.92 -- No outliers detected for i = 3

Iteration i = 2
Mean of 32 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 9/8/2009 from location MW-6

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(34, 3, 0.05) = 2.94

0 < 2.94 -- No outliers detected for i = 2

Iteration i = 1
Mean of 33 measurements = 5

Std Dev = 0

x(i+1) = 5 from measurement 3/30/2010 from location MW-6

Rosner Statistic R = |5 - 5|/0 = 0

Lambda(34, 2, 0.05) = 2.95

0 < 2.95 -- No outliers detected for i = 1

Iteration i = 0
Mean of 34 measurements = 5.38235

Std Dev = 2.22948

x(i+1) = 18 from measurement 9/27/2010 from location MW-6

Rosner Statistic R = |18 - 5.38235|/2.22948 = 5.65945

Lambda(34, 1, 0.05) = 2.97

5.65945 > 2.97 -- Measurement 9/27/2010 for location MW-6 is an outlier



Greene County Active CD over Closed MSWLF Arsenic, total

Original Data (Not Transformed) Page 6 Non-Detects Replaced with 1/2 DL

Discordance Outlier Test
Parameter: Arsenic, total

Location: MW-6
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Values
Loc. Date Value Bkgrnd
MW-6 9/15/1994 ND<5 

MW-6 11/18/1994 ND<5 

MW-6 1/12/1995 ND<5 

MW-6 2/6/1995 ND<5 

MW-6 9/12/1995 ND<5 

MW-6 4/19/1996 ND<5 

MW-6 3/17/1997 ND<5 

MW-6 9/15/1997 ND<5 

MW-6 3/3/1998 ND<5 

MW-6 9/9/1998 ND<5 

MW-6 3/25/1999 ND<5 

MW-6 10/5/1999 ND<5 

MW-6 3/1/2000 ND<5 

MW-6 9/21/2000 ND<5 

MW-6 3/8/2001 ND<5 

MW-6 9/27/2001 ND<5 

MW-6 3/27/2002 ND<5 

MW-6 9/19/2002 ND<5 

MW-6 3/19/2003 ND<5 

MW-6 9/11/2003 ND<5 

MW-6 3/18/2004 ND<5 

MW-6 9/30/2004 ND<5 

MW-6 3/29/2005 ND<5 

MW-6 9/29/2005 ND<5 

MW-6 3/3/2006 ND<5 

MW-6 9/21/2006 ND<5 

MW-6 3/19/2007 ND<5 

MW-6 9/13/2007 ND<5 

MW-6 3/28/2008 ND<5 

MW-6 9/29/2008 ND<5 

MW-6 3/30/2009 ND<5 

MW-6 9/8/2009 ND<5 

MW-6 3/30/2010 ND<5 

MW-6 9/27/2010 18 

Mean = 5.38235

Standard Deviation = 2.22948

D(maximum value) = 5.65945

95% Critical Value = 2.799 for 33 measurements

5.65945 > 2.799

MW-6 9/27/2010 18  is an outlier



Greene County Active CD over Closed MSWLF Cadmium, total

Original Data (Not Transformed) Page 7 Non-Detects Replaced with 1/2 DL

Rosner's Test for Outliers
Parameter: Cadmium, total

Location: MW-4
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Data set mean = 0.6

10 most extreme of 35 measurements
by order of magnitude difference from the mean

1 9/27/2010 MW-4 3 2.4

2 3/25/1999 MW-4 1 0.4

3 3/29/2005 MW-4 1 0.4

4 3/30/2010 MW-4 ND<0.5 -0.1

5 9/8/2009 MW-4 ND<0.5 -0.1

6 3/28/2008 MW-4 ND<0.5 -0.1

7 9/13/2007 MW-4 ND<0.5 -0.1

8 3/30/2009 MW-4 ND<0.5 -0.1

9 9/29/2008 MW-4 ND<0.5 -0.1

10 9/21/2006 MW-4 ND<0.5 -0.1

Iteration i = 9
Mean of 26 measurements = 0.5

Std Dev = 0

x(i+1) = 0.5 from measurement 9/21/2006 from location MW-4

Rosner Statistic R = |0.5 - 0.5|/0 = 0

Lambda(35, 10, 0.05) = 2.84

0 < 2.84 -- No outliers detected for i = 9

Iteration i = 8
Mean of 27 measurements = 0.5

Std Dev = 0

x(i+1) = 0.5 from measurement 9/29/2008 from location MW-4

Rosner Statistic R = |0.5 - 0.5|/0 = 0

Lambda(35, 9, 0.05) = 2.856

0 < 2.856 -- No outliers detected for i = 8

Iteration i = 7
Mean of 28 measurements = 0.5

Std Dev = 0

x(i+1) = 0.5 from measurement 3/30/2009 from location MW-4

Rosner Statistic R = |0.5 - 0.5|/0 = 0

Lambda(35, 8, 0.05) = 2.872

0 < 2.872 -- No outliers detected for i = 7

Iteration i = 6
Mean of 29 measurements = 0.5

Std Dev = 0

x(i+1) = 0.5 from measurement 9/13/2007 from location MW-4

Rosner Statistic R = |0.5 - 0.5|/0 = 0

Lambda(35, 7, 0.05) = 2.888

0 < 2.888 -- No outliers detected for i = 6

Iteration i = 5
Mean of 30 measurements = 0.5

Std Dev = 0

x(i+1) = 0.5 from measurement 3/28/2008 from location MW-4

Rosner Statistic R = |0.5 - 0.5|/0 = 0

Lambda(35, 6, 0.05) = 2.904

0 < 2.904 -- No outliers detected for i = 5

Iteration i = 4
Mean of 31 measurements = 0.5

Std Dev = 0

x(i+1) = 0.5 from measurement 9/8/2009 from location MW-4

Rosner Statistic R = |0.5 - 0.5|/0 = 0

Lambda(35, 5, 0.05) = 2.92

0 < 2.92 -- No outliers detected for i = 4



Greene County Active CD over Closed MSWLF Cadmium, total

Original Data (Not Transformed) Page 8 Non-Detects Replaced with 1/2 DL

Iteration i = 3
Mean of 32 measurements = 0.5

Std Dev = 0

x(i+1) = 0.5 from measurement 3/30/2010 from location MW-4

Rosner Statistic R = |0.5 - 0.5|/0 = 0

Lambda(35, 4, 0.05) = 2.94

0 < 2.94 -- No outliers detected for i = 3

Iteration i = 2
Mean of 33 measurements = 0.515152

Std Dev = 0.0870388

x(i+1) = 1 from measurement 3/29/2005 from location MW-4

Rosner Statistic R = |1 - 0.515152|/0.0870388 = 5.57048

Lambda(35, 3, 0.05) = 2.95

5.57048 > 2.95 -- Measurement 3/29/2005 for location MW-4 is an outlier

Iteration i = 1
Mean of 34 measurements = 0.529412

Std Dev = 0.119416

x(i+1) = 1 from measurement 3/25/1999 from location MW-4

Rosner Statistic R = |1 - 0.529412|/0.119416 = 3.94074

Lambda(35, 2, 0.05) = 2.97

Measurement 3/25/1999 for location MW-4 is an outlier

Iteration i = 0
Mean of 35 measurements = 0.6

Std Dev = 0.433861

x(i+1) = 3 from measurement 9/27/2010 from location MW-4

Rosner Statistic R = |3 - 0.6|/0.433861 = 5.53173

Lambda(35, 1, 0.05) = 2.98

Measurement 9/27/2010 for location MW-4 is an outlier



Greene County Active CD over Closed MSWLF Cadmium, total

Original Data (Not Transformed) Page 9 Non-Detects Replaced with 1/2 DL

Discordance Outlier Test
Parameter: Cadmium, total

Location: MW-4
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Values
Loc. Date Value Bkgrnd
MW-4 9/15/1994 ND<0.5 

MW-4 11/18/1994 ND<0.5 

MW-4 1/12/1995 ND<0.5 

MW-4 2/6/1995 ND<0.5 

MW-4 9/12/1995 ND<0.5 

MW-4 4/19/1996 ND<0.5 

MW-4 3/17/1997 ND<0.5 

MW-4 9/15/1997 ND<0.5 

MW-4 3/3/1998 ND<0.5 

MW-4 9/9/1998 ND<0.5 

MW-4 9/29/2005 ND<0.5 

MW-4 10/5/1999 ND<0.5 

MW-4 3/1/2000 ND<0.5 

MW-4 9/21/2000 ND<0.5 

MW-4 3/8/2001 ND<0.5 

MW-4 9/27/2001 ND<0.5 

MW-4 3/27/2002 ND<0.5 

MW-4 9/19/2002 ND<0.5 

MW-4 3/19/2003 ND<0.5 

MW-4 9/11/2003 ND<0.5 

MW-4 3/18/2004 ND<0.5 

MW-4 9/30/2004 ND<0.5 

MW-4 3/19/2007 ND<0.5 

MW-4 5/24/2007 ND<0.5 

MW-4 3/3/2006 ND<0.5 

MW-4 9/21/2006 ND<0.5 

MW-4 9/29/2008 ND<0.5 

MW-4 3/30/2009 ND<0.5 

MW-4 9/13/2007 ND<0.5 

MW-4 3/28/2008 ND<0.5 

MW-4 9/8/2009 ND<0.5 

MW-4 3/30/2010 ND<0.5 

MW-4 3/29/2005 1 

MW-4 3/25/1999 1 

MW-4 9/27/2010 3 

Mean = 0.6

Standard Deviation = 0.433861

D(maximum value) = 5.53173

95% Critical Value = 2.811 for 34 measurements

5.53173 > 2.811

MW-4 9/27/2010 3  is an outlier



Greene County Active CD over Closed MSWLF Vanadium

Original Data (Not Transformed) Page 10 Non-Detects Replaced with 1/2 DL

Discordance Outlier Test
Parameter: Vanadium

Location: MW-7
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Values
Loc. Date Value Bkgrnd
MW-7 6/22/2007 ND<12.5 

MW-7 9/13/2007 ND<12.5 

MW-7 3/28/2008 ND<12.5 

MW-7 9/29/2008 ND<12.5 

MW-7 3/30/2009 ND<12.5 

MW-7 9/8/2009 ND<12.5 

MW-7 3/30/2010 ND<12.5 

MW-7 9/27/2010 26 

Mean = 14.1875

Standard Deviation = 4.77297

D(maximum value) = 2.47487

95% Critical Value = 2.032 for 7 measurements

2.47487 > 2.032

MW-7 9/27/2010 26  is an outlier



Greene County Active CD over Closed MSWLF Vanadium

Original Data (Not Transformed) Page 11 Non-Detects Replaced with 1/2 DL

Discordance Outlier Test
Parameter: Vanadium

Location: MW-8
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Values
Loc. Date Value Bkgrnd
MW-8 6/22/2007 ND<12.5 

MW-8 9/13/2007 ND<12.5 

MW-8 3/28/2008 ND<12.5 

MW-8 9/29/2008 ND<12.5 

MW-8 3/30/2009 ND<12.5 

MW-8 9/8/2009 ND<12.5 

MW-8 3/30/2010 ND<12.5 

MW-8 9/27/2010 40 

Mean = 15.9375

Standard Deviation = 9.72272

D(maximum value) = 2.47487

95% Critical Value = 2.032 for 7 measurements

2.47487 > 2.032

MW-8 9/27/2010 40  is an outlier



Greene County Active CD over Closed MSWLF Zinc, total

Original Data (Not Transformed) Page 12 Non-Detects Replaced with 1/2 DL

Discordance Outlier Test
Parameter: Zinc, total

Location: MW-8
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Values
Loc. Date Value Bkgrnd
MW-8 6/22/2007 ND<5 

MW-8 9/13/2007 ND<5 

MW-8 3/28/2008 ND<5 

MW-8 9/29/2008 ND<5 

MW-8 3/30/2009 ND<5 

MW-8 9/8/2009 ND<5 

MW-8 3/30/2010 ND<5 

MW-8 9/27/2010 22 

Mean = 7.125

Standard Deviation = 6.01041

D(maximum value) = 2.47487

95% Critical Value = 2.032 for 7 measurements

2.47487 > 2.032

MW-8 9/27/2010 22  is an outlier



Greene County Active CD over Closed MSWLF Zinc, total

Original Data (Not Transformed) Page 13 Non-Detects Replaced with 1/2 DL

Discordance Outlier Test
Parameter: Zinc, total

Location: MW-4
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Values
Loc. Date Value Bkgrnd
MW-4 9/15/1994 ND<5 

MW-4 11/18/1994 ND<5 

MW-4 1/12/1995 ND<5 

MW-4 2/6/1995 ND<5 

MW-4 9/12/1995 ND<5 

MW-4 3/19/2003 ND<5 

MW-4 9/11/2003 ND<5 

MW-4 3/18/2004 ND<5 

MW-4 9/30/2004 ND<5 

MW-4 9/9/1998 ND<5 

MW-4 3/25/1999 ND<5 

MW-4 3/3/2006 ND<5 

MW-4 3/1/2000 ND<5 

MW-4 9/21/2000 ND<5 

MW-4 3/8/2001 ND<5 

MW-4 9/13/2007 ND<5 

MW-4 3/27/2002 ND<5 

MW-4 9/29/2008 ND<5 

MW-4 3/30/2009 ND<5 

MW-4 9/8/2009 ND<5 

MW-4 3/30/2010 ND<5 

MW-4 9/21/2006 ND<5 

MW-4 3/19/2007 ND<5 

MW-4 5/24/2007 ND<5 

MW-4 3/28/2008 ND<5 

MW-4 9/27/2001 56 

MW-4 10/5/1999 78 

MW-4 9/15/1997 79 

MW-4 3/17/1997 79 

MW-4 3/3/1998 81 

MW-4 9/29/2005 85 

MW-4 3/29/2005 92 

MW-4 9/19/2002 142 

MW-4 4/19/1996 238 

MW-4 9/27/2010 295 

Mean = 38.5714

Standard Deviation = 67.81

D(maximum value) = 3.78158

95% Critical Value = 2.811 for 34 measurements

3.78158 > 2.811

MW-4 9/27/2010 295  is an outlier



Greene County Active CD over Closed MSWLF Zinc, total

Original Data (Not Transformed) Page 14 Non-Detects Replaced with 1/2 DL

Discordance Outlier Test
Parameter: Zinc, total

Location: MW-8
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Values
Loc. Date Value Bkgrnd
MW-8 6/22/2007 ND<5 

MW-8 9/13/2007 ND<5 

MW-8 3/28/2008 ND<5 

MW-8 9/29/2008 ND<5 

MW-8 3/30/2009 ND<5 

MW-8 9/8/2009 ND<5 

MW-8 3/30/2010 ND<5 

MW-8 9/27/2010 22 

Mean = 7.125

Standard Deviation = 6.01041

D(maximum value) = 2.47487

95% Critical Value = 2.032 for 7 measurements

2.47487 > 2.032

MW-8 9/27/2010 22  is an outlier



Greene County Active CD over Closed MSWLF Zinc, total

Original Data (Not Transformed) Page 15 Non-Detects Replaced with 1/2 DL

Rosner's Test for Outliers
Parameter: Zinc, total

Location: MW-4
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Data set mean = 38.5714

10 most extreme of 35 measurements
by order of magnitude difference from the mean

1 9/27/2010 MW-4 295 256.429

2 4/19/1996 MW-4 238 199.429

3 9/19/2002 MW-4 142 103.429

4 3/29/2005 MW-4 92 53.4286

5 9/29/2005 MW-4 85 46.4286

6 3/3/1998 MW-4 81 42.4286

7 3/17/1997 MW-4 79 40.4286

8 9/15/1997 MW-4 79 40.4286

9 10/5/1999 MW-4 78 39.4286

10 3/28/2008 MW-4 ND<5 -33.5714

Iteration i = 9
Mean of 26 measurements = 6.96154

Std Dev = 10.0019

x(i+1) = 5 from measurement 3/28/2008 from location MW-4

Rosner Statistic R = |5 - 6.96154|/10.0019 = 0.196116

Lambda(35, 10, 0.05) = 2.84

0.196116 < 2.84 -- No outliers detected for i = 9

Iteration i = 8
Mean of 27 measurements = 9.59259

Std Dev = 16.8255

x(i+1) = 78 from measurement 10/5/1999 from location MW-4

Rosner Statistic R = |78 - 9.59259|/16.8255 = 4.0657

Lambda(35, 9, 0.05) = 2.856

4.0657 > 2.856 -- Measurement 10/5/1999 for location MW-4 is an outlier

Iteration i = 7
Mean of 28 measurements = 12.0714

Std Dev = 21.087

x(i+1) = 79 from measurement 9/15/1997 from location MW-4

Rosner Statistic R = |79 - 12.0714|/21.087 = 3.17393

Lambda(35, 8, 0.05) = 2.872

Measurement 9/15/1997 for location MW-4 is an outlier

Iteration i = 6
Mean of 29 measurements = 14.3793

Std Dev = 24.1504

x(i+1) = 79 from measurement 3/17/1997 from location MW-4

Rosner Statistic R = |79 - 14.3793|/24.1504 = 2.67576

Lambda(35, 7, 0.05) = 2.888

Measurement 3/17/1997 for location MW-4 is an outlier

Iteration i = 5
Mean of 30 measurements = 16.6

Std Dev = 26.666

x(i+1) = 81 from measurement 3/3/1998 from location MW-4

Rosner Statistic R = |81 - 16.6|/26.666 = 2.41506

Lambda(35, 6, 0.05) = 2.904

Measurement 3/3/1998 for location MW-4 is an outlier

Iteration i = 4
Mean of 31 measurements = 18.8065

Std Dev = 28.9533

x(i+1) = 85 from measurement 9/29/2005 from location MW-4

Rosner Statistic R = |85 - 18.8065|/28.9533 = 2.28622

Lambda(35, 5, 0.05) = 2.92

Measurement 9/29/2005 for location MW-4 is an outlier



Greene County Active CD over Closed MSWLF Zinc, total

Original Data (Not Transformed) Page 16 Non-Detects Replaced with 1/2 DL

Iteration i = 3
Mean of 32 measurements = 21.0938

Std Dev = 31.2837

x(i+1) = 92 from measurement 3/29/2005 from location MW-4

Rosner Statistic R = |92 - 21.0938|/31.2837 = 2.26656

Lambda(35, 4, 0.05) = 2.94

Measurement 3/29/2005 for location MW-4 is an outlier

Iteration i = 2
Mean of 33 measurements = 24.7576

Std Dev = 37.297

x(i+1) = 142 from measurement 9/19/2002 from location MW-4

Rosner Statistic R = |142 - 24.7576|/37.297 = 3.14348

Lambda(35, 3, 0.05) = 2.95

Measurement 9/19/2002 for location MW-4 is an outlier

Iteration i = 1
Mean of 34 measurements = 31.0294

Std Dev = 51.8298

x(i+1) = 238 from measurement 4/19/1996 from location MW-4

Rosner Statistic R = |238 - 31.0294|/51.8298 = 3.99327

Lambda(35, 2, 0.05) = 2.97

Measurement 4/19/1996 for location MW-4 is an outlier

Iteration i = 0
Mean of 35 measurements = 38.5714

Std Dev = 67.81

x(i+1) = 295 from measurement 9/27/2010 from location MW-4

Rosner Statistic R = |295 - 38.5714|/67.81 = 3.78158

Lambda(35, 1, 0.05) = 2.98

Measurement 9/27/2010 for location MW-4 is an outlier



Greene County Active CD over Closed MSWLF Barium, total

Original Data (Not Transformed) Page 17 Non-Detects Replaced with 1/2 DL

Rosner's Test for Outliers
Parameter: Barium, total

Location: MW-4
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Data set mean = 132.676

10 most extreme of 37 measurements
by order of magnitude difference from the mean

1 4/19/1996 MW-4 900 767.324

2 9/27/2010 MW-4 803 670.324

3 9/19/2002 MW-4 680 547.324

4 3/17/1997 MW-4 590 457.324

5 9/8/2009 MW-4 ND<50 -82.6757

6 3/29/2005 MW-4 ND<50 -82.6757

7 9/30/2004 MW-4 ND<50 -82.6757

8 3/28/2008 MW-4 ND<50 -82.6757

9 9/13/2007 MW-4 ND<50 -82.6757

10 5/24/2007 MW-4 ND<50 -82.6757

Iteration i = 9
Mean of 28 measurements = 60.2143

Std Dev = 37.5039

x(i+1) = 50 from measurement 5/24/2007 from location MW-4

Rosner Statistic R = |50 - 60.2143|/37.5039 = 0.272352

Lambda(37, 10, 0.05) = 2.88

0.272352 < 2.88 -- No outliers detected for i = 9

Iteration i = 8
Mean of 29 measurements = 59.8621

Std Dev = 36.8769

x(i+1) = 50 from measurement 9/13/2007 from location MW-4

Rosner Statistic R = |50 - 59.8621|/36.8769 = 0.267432

Lambda(37, 9, 0.05) = 2.894

0.267432 < 2.894 -- No outliers detected for i = 8

Iteration i = 7
Mean of 30 measurements = 59.5333

Std Dev = 36.2803

x(i+1) = 50 from measurement 3/28/2008 from location MW-4

Rosner Statistic R = |50 - 59.5333|/36.2803 = 0.262769

Lambda(37, 8, 0.05) = 2.908

0.262769 < 2.908 -- No outliers detected for i = 7

Iteration i = 6
Mean of 31 measurements = 59.2258

Std Dev = 35.7115

x(i+1) = 50 from measurement 9/30/2004 from location MW-4

Rosner Statistic R = |50 - 59.2258|/35.7115 = 0.258342

Lambda(37, 7, 0.05) = 2.922

0.258342 < 2.922 -- No outliers detected for i = 6

Iteration i = 5
Mean of 32 measurements = 58.9375

Std Dev = 35.1687

x(i+1) = 50 from measurement 3/29/2005 from location MW-4

Rosner Statistic R = |50 - 58.9375|/35.1687 = 0.254133

Lambda(37, 6, 0.05) = 2.936

0.254133 < 2.936 -- No outliers detected for i = 5

Iteration i = 4
Mean of 33 measurements = 58.6667

Std Dev = 34.6497

x(i+1) = 50 from measurement 9/8/2009 from location MW-4

Rosner Statistic R = |50 - 58.6667|/34.6497 = 0.250122

Lambda(37, 5, 0.05) = 2.95

0.250122 < 2.95 -- No outliers detected for i = 4



Greene County Active CD over Closed MSWLF Barium, total

Original Data (Not Transformed) Page 18 Non-Detects Replaced with 1/2 DL

Iteration i = 3
Mean of 34 measurements = 74.2941

Std Dev = 97.3016

x(i+1) = 590 from measurement 3/17/1997 from location MW-4

Rosner Statistic R = |590 - 74.2941|/97.3016 = 5.30007

Lambda(37, 4, 0.05) = 2.97

5.30007 > 2.97 -- Measurement 3/17/1997 for location MW-4 is an outlier

Iteration i = 2
Mean of 35 measurements = 91.6

Std Dev = 140.255

x(i+1) = 680 from measurement 9/19/2002 from location MW-4

Rosner Statistic R = |680 - 91.6|/140.255 = 4.19522

Lambda(37, 3, 0.05) = 2.98

Measurement 9/19/2002 for location MW-4 is an outlier

Iteration i = 1
Mean of 36 measurements = 111.361

Std Dev = 182.119

x(i+1) = 803 from measurement 9/27/2010 from location MW-4

Rosner Statistic R = |803 - 111.361|/182.119 = 3.79772

Lambda(37, 2, 0.05) = 2.99

Measurement 9/27/2010 for location MW-4 is an outlier

Iteration i = 0
Mean of 37 measurements = 132.676

Std Dev = 221.485

x(i+1) = 900 from measurement 4/19/1996 from location MW-4

Rosner Statistic R = |900 - 132.676|/221.485 = 3.46445

Lambda(37, 1, 0.05) = 3

Measurement 4/19/1996 for location MW-4 is an outlier



Greene County Active CD over Closed MSWLF Barium, total

Original Data (Not Transformed) Page 19 Non-Detects Replaced with 1/2 DL

Rosner's Test for Outliers
Parameter: Barium, total

Location: MW-6
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

Data set mean = 110.889

10 most extreme of 36 measurements
by order of magnitude difference from the mean

1 3/17/1997 MW-6 680 569.111

2 3/3/1998 MW-6 640 529.111

3 9/9/1998 MW-6 540 429.111

4 9/27/2010 MW-6 532 421.111

5 3/30/2010 MW-6 ND<50 -60.8889

6 9/8/2009 MW-6 ND<50 -60.8889

7 9/29/2008 MW-6 ND<50 -60.8889

8 3/28/2008 MW-6 ND<50 -60.8889

9 9/13/2007 MW-6 ND<50 -60.8889

10 3/30/2009 MW-6 ND<50 -60.8889

Iteration i = 9
Mean of 27 measurements = 50

Std Dev = 0

x(i+1) = 50 from measurement 3/30/2009 from location MW-6

Rosner Statistic R = |50 - 50|/0 = 0

Lambda(36, 10, 0.05) = 2.86

0 < 2.86 -- No outliers detected for i = 9

Iteration i = 8
Mean of 28 measurements = 50

Std Dev = 0

x(i+1) = 50 from measurement 9/13/2007 from location MW-6

Rosner Statistic R = |50 - 50|/0 = 0

Lambda(36, 9, 0.05) = 2.876

0 < 2.876 -- No outliers detected for i = 8

Iteration i = 7
Mean of 29 measurements = 50

Std Dev = 0

x(i+1) = 50 from measurement 3/28/2008 from location MW-6

Rosner Statistic R = |50 - 50|/0 = 0

Lambda(36, 8, 0.05) = 2.892

0 < 2.892 -- No outliers detected for i = 7

Iteration i = 6
Mean of 30 measurements = 50

Std Dev = 0

x(i+1) = 50 from measurement 9/29/2008 from location MW-6

Rosner Statistic R = |50 - 50|/0 = 0

Lambda(36, 7, 0.05) = 2.908

0 < 2.908 -- No outliers detected for i = 6

Iteration i = 5
Mean of 31 measurements = 50

Std Dev = 0

x(i+1) = 50 from measurement 9/8/2009 from location MW-6

Rosner Statistic R = |50 - 50|/0 = 0

Lambda(36, 6, 0.05) = 2.924

0 < 2.924 -- No outliers detected for i = 5

Iteration i = 4
Mean of 32 measurements = 50

Std Dev = 0

x(i+1) = 50 from measurement 3/30/2010 from location MW-6

Rosner Statistic R = |50 - 50|/0 = 0

Lambda(36, 5, 0.05) = 2.94

0 < 2.94 -- No outliers detected for i = 4



Greene County Active CD over Closed MSWLF Barium, total

Original Data (Not Transformed) Page 20 Non-Detects Replaced with 1/2 DL

Iteration i = 3
Mean of 33 measurements = 64.6061

Std Dev = 83.9054

x(i+1) = 532 from measurement 9/27/2010 from location MW-6

Rosner Statistic R = |532 - 64.6061|/83.9054 = 5.57048

Lambda(36, 4, 0.05) = 2.95

5.57048 > 2.95 -- Measurement 9/27/2010 for location MW-6 is an outlier

Iteration i = 2
Mean of 34 measurements = 78.5882

Std Dev = 116.077

x(i+1) = 540 from measurement 9/9/1998 from location MW-6

Rosner Statistic R = |540 - 78.5882|/116.077 = 3.97506

Lambda(36, 3, 0.05) = 2.97

Measurement 9/9/1998 for location MW-6 is an outlier

Iteration i = 1
Mean of 35 measurements = 94.6286

Std Dev = 148.603

x(i+1) = 640 from measurement 3/3/1998 from location MW-6

Rosner Statistic R = |640 - 94.6286|/148.603 = 3.67

Lambda(36, 2, 0.05) = 2.98

Measurement 3/3/1998 for location MW-6 is an outlier

Iteration i = 0
Mean of 36 measurements = 110.889

Std Dev = 175.983

x(i+1) = 680 from measurement 3/17/1997 from location MW-6

Rosner Statistic R = |680 - 110.889|/175.983 = 3.23389

Lambda(36, 1, 0.05) = 2.99

Measurement 3/17/1997 for location MW-6 is an outlier



           Statistical Analysis             
Threshold Report(s)



Greene County Active CD over Closed MSWLF Benzene

Original Data (Not Transformed) Page 1 Non-Detects Replaced with 1/2 DL

Threshold Report
Parameter: Benzene

Detected Values Only
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

There is 1 background location

Loc. Obs. ND Date Conc.

MW-1R 37 37 (100%)

There are 5 compliance locations

Loc. Obs. ND Date Conc.

MW-6 35 35 (100%)

MW-4 35 27 (77.1429%) 3/19/2007 3.9 

9/13/2007 1 

3/28/2008 2.2 

9/29/2008 3.4 

3/30/2009 5.8 

9/8/2009 3.5 

3/30/2010 5.3 

9/27/2010 2.5 

MW-5 34 31 (91.1765%) 3/28/2008 0.3 

3/30/2009 0.6 

3/30/2010 0.6 

MW-7 9 9 (100%)

MW-8 9 9 (100%)



Greene County Active CD over Closed MSWLF Paradichlorobenzene

Original Data (Not Transformed) Page 2 Non-Detects Replaced with 1/2 DL

Threshold Report
Parameter: Paradichlorobenzene

Detected Values Only
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

There is 1 background location

Loc. Obs. ND Date Conc.

MW-1R 37 37 (100%)

There are 5 compliance locations

Loc. Obs. ND Date Conc.

MW-6 35 35 (100%)

MW-5 35 34 (97.1429%) 3/30/2009 0.5 

MW-7 9 9 (100%)

MW-4 35 26 (74.2857%) 3/19/2007 3.4 

5/24/2007 2.4 

9/13/2007 2.9 

3/28/2008 3.9 

9/29/2008 5.9 

3/30/2009 7.2 

9/8/2009 4.5 

3/30/2010 5.3 

9/27/2010 3 

MW-8 9 9 (100%)



Greene County Active CD over Closed MSWLF cis-1,2-Dichloroethylene

Original Data (Not Transformed) Page 3 Non-Detects Replaced with 1/2 DL

Threshold Report
Parameter: cis-1,2-Dichloroethylene

Detected Values Only
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

There is 1 background location

Loc. Obs. ND Date Conc.

MW-1R 37 37 (100%)

There are 5 compliance locations

Loc. Obs. ND Date Conc.

MW-6 35 35 (100%)

MW-5 33 27 (81.8182%) 9/13/2007 0.4 

3/28/2008 1.5 

9/29/2008 0.4 

3/30/2009 2.3 

9/8/2009 0.7 

3/30/2010 2.1 

MW-4 35 24 (68.5714%) 3/29/2005 9.4 

3/3/2006 10.8 

9/21/2006 14.3 

5/24/2007 10 

9/13/2007 9 

3/28/2008 10.2 

9/29/2008 11.6 

3/30/2009 14 

9/8/2009 9.1 

3/30/2010 13.7 

9/27/2010 6.8 

MW-8 9 9 (100%)

MW-7 9 9 (100%)



Greene County Active CD over Closed MSWLF Chloroethene

Original Data (Not Transformed) Page 4 Non-Detects Replaced with 1/2 DL

Threshold Report
Parameter: Chloroethene

Detected Values Only
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

There is 1 background location

Loc. Obs. ND Date Conc.

MW-1R 36 36 (100%)

There are 5 compliance locations

Loc. Obs. ND Date Conc.

MW-4 35 26 (74.2857%) 3/19/2007 5.5 

5/24/2007 2.6 

9/13/2007 2.5 

3/28/2008 4.7 

9/29/2008 7 

3/30/2009 10.2 

9/8/2009 6 

3/30/2010 10.3 

9/27/2010 4.1 

MW-6 35 35 (100%)

MW-5 33 30 (90.9091%) 3/28/2008 0.4 

3/30/2009 2.3 

3/30/2010 2.9 

MW-8 9 9 (100%)

MW-7 9 9 (100%)



Greene County Active CD over Closed MSWLF Toluene

Original Data (Not Transformed) Page 5 Non-Detects Replaced with 1/2 DL

Threshold Report
Parameter: Toluene

Detected Values Only
Original Data (Not Transformed)

Non-Detects Replaced with 1/2 DL

There is 1 background location

Loc. Obs. ND Date Conc.

MW-1R 37 37 (100%)

There are 5 compliance locations

Loc. Obs. ND Date Conc.

MW-5 35 35 (100%)

MW-4 34 27 (79.4118%) 9/29/2005 10.4 

5/24/2007 1.1 

9/13/2007 2.3 

9/29/2008 1.9 

3/30/2009 1.6 

9/8/2009 2.8 

3/30/2010 1 

MW-6 35 35 (100%)

MW-8 9 9 (100%)

MW-7 9 9 (100%)



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

Monitored Natural Attenuation Update 
 



Corrective Action Summary 
 

The Greene County Closed Unlined Municipal Solid Waste Landfill (MSWLF) and Active Construction and 

Demolition (C&D) Landfill located near Waltonburg, NC, currently operating under permit #40-02 has progressed 

with Monitored Natural Attenuation (MNA) monitoring in accordance with the Corrective Action Plan (CAP) 

approved February 2010. This is the second MNA sampling event; collected with traditional semi-annual sampling 

on September 27, 2010. 

 

As proposed in the CAP, Environment 1 (E1) reported groundwater sampling results and tested for MNA parameters 

from two monitoring wells (MW-1R and MW-4). Sampling was conducted per the methodology listed in the 

approved CAP Groundwater and Surface Water Sampling and Analysis Plan.  Plate 3, depicts the most recent 

sampling event detections above the 2L standard at each respective well.  Only benzene and vinyl chloride in MW-4 

were detected above 2L standards.  Detections occurred within the 250 foot compliance boundary.  

 

Table 1 lists the wells with their required MNA sampling parameter results. The COCs include both hydrocarbons 

and chlorinated solvents; therefore, biodegradation can occur on two fronts. Table 2 shows the breakdown of 

chlorinated solvents through reductive chlorination during the first two sampling events. Table 3 establishes the 

conditions present for existing dissolved hydrocarbons at plume locations. A biochlor model is also provided.  The 

Corrective Action Evaluation Report (CAER), required by the Solid Waste Section, will be submitted following the 

fourth baseline sampling event. 

 

 



Greene County Closed MSWLF and Active C&D Landfill

Parameters Method Units MW-1R MW-4
09/27/10 09/27/10

VFA – Acetic Acid AM23G 6 15 33
AM23G 4 <4 <4
AM23G 6 <6 <6
AM23G 6 <6 <6
AM23G 44 <44 <44

VFA – Lactic Acid AM23G 10 57 93
AM23G 12 <12 <12
AM23G 7 <7 <7
AM23G 33 <33 <33

Hydrogen AM20GAX 0.25 1.6 2
Methane AM20GAX 0.003 0.89 450

AM20GAX 0.002 0.004 0.08
Ethane AM20GAX 0.001 <0.01 <0.01
CO2-Dissolved SM4500CO2C 1000 102000 318000
Alkalinity SM 2320B 1000 <1000 132000
Sulfate SM426C 5000 <5000 5100
Sulfide SM4500-S2D 100 <100 <100
Chloride SM 4500-CLB 5000 67000 8000/67000
TOC SM 5310C 150 1340 4690
COD HACH8000 10000 16000 29000
BOD SM5210B 2000 <2000 2400
Iron SM3111B 13.8 708 133700
Nitrate EPA 353.2 30 2990 <30
Temperature SM2550B 0 Degrees C 18.28 22.21
ORP SM2580B -900 225.3 -71.2
DO SM4500OG 100 1470 500
pH SM4500HB 0 Standard Units 4.45 5.69
Specific Conductance SM2510B 1 259 275
Turbidity SM2130B 1 NTU 13.7 877

Notes:
VFA = Volatile Fatty Acids

Table 1:  MNA Parameters at Monitoring Well Locations Summary

mdl*

ug/L
VFA – Butyric Acid ug/L
VFA – Hexanoic Acid ug/L
VFA – i-Hexanoic Acid ug/L
VFA – i-Pentanoic Acid ug/L

ug/L
VFA – Pentaonic Acid ug/L
VFA – Propionic Acid ug/L
VFA – Pyruvic Acid ug/L

nM
ug/L

Ethene ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

mV
ug/L

umhos

mdl* = Lowest Method Detection Limit for Lab Parameters or Lowest Field Measurement Possible



Table 2:  Reductive Dechlorination Assessment

Greene County Closed MSWLF and Active C&D Landfill

Mar-10 Sep-10 Mar-10 Sep-10 Mar-10 Sep-10 Mar-10 Sep-10
MW-1R BQL <0.17 BQL <0.23 BQL <0.17 BQL <0.25
MW-4 BQL <0.17 0.60 <0.23 BQL <0.17 13.70 6.80

Notes:
 1. The selected chlorinated solvents consist of the target parent compound and several target daughter compounds. 

 

Tetrachloroethene
(Perchloroethene – PCE) Trichloroethene (TCE) 1,1-Dichloroethene

(1,1-DCE)
cis-1,2-Dichlorethene

(cis-1,2-DCE)

2. Analytes were analyzed per EPA Test Method 8260.  Detections are presented in micrograms per liter (µg/L).
3. BQL = Below Quantitation Limit
4. Red Text identifies an increase in concentration when compared with the prior event.
5. Green Text identifies a decrease in concentration when compared with the prior event.



Table 2:  Reductive Dechlorination Assessment

Greene County Closed MSWLF and Active C&D Landfill

Vinyl Chloride (VC) Ethane (ETH)

Mar-10 Sep-10 Mar-10 Sep-10 Mar-10 Sep-10
BQL <0.63 BQL <0.01 BQL 0.004
10.30 4.10 0.150 <0.01 BQL 0.08

Ethene (ETH)



Table 3:  Natural Attenuation Properties

Greene County Closed MSWLF and Active C&D Landfill

Oxygen (DO) Nitrate (NO3) Iron 

Mar-10 Sep-10 Mar-10 Sep-10 Mar-10 Sep-10
MW-1R 1.66 1470 2760 2990 65775 708
MW-4 0.57 500 40 <30 495 133700

Note: 1. The selected parameters consist of target properties to help identify the attenuation environment.

5. NS = Not Sampled.

2. Analytes were analyzed in accordance with the appropriate method, listed on Table 1.
3. DO detections are presented in milligrams per liter (mg/L); other detections are presented in micrograms per liter (ug/L).
4. BQL = Below Quantitation Limit.

6. Red Text identifies an increase in concentration when compared with the prior event.
7. Green Text identifies a decrease in concentration when compared with the prior event.



Table 3:  Natural Attenuation Properties

Greene County Closed MSWLF and Active C&D Landfill

MW-1R
MW-4

Methane

Mar-10 Sep-10 Mar-10 Sep-10
12200 <5000 7.4 0.890
11600 5100 8500 450

Sulfate (SO4)



BIOCHLOR Natural Attenuation Decision Support System Greene County Data Input Instructions:

Version 2.2 Closed Landfill 115      1.  Enter value directly....or

Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  

  Ethanes Simulation Time*    5 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 100 (ft) Variable*        Data used directly in model. 

Seepage Velocity* Vs 35.8 (ft/yr) Modeled Area Length* 500 (ft) Test if

or Zone 1  Length* 500 (ft) Biotransformation

Hydraulic Conductivity K 1.1E-04 (cm/sec) Zone 2  Length* 0 (ft) is Occurring

Hydraulic Gradient  i 0.02199 (ft/ft)

Effective Porosity  n 0.07 (-) 6.  SOURCE DATA TYPE: Decaying

2.  DISPERSION Single Planar

Alpha x* 7.1 (ft)

(Alpha y) / (Alpha x)* 0.7 (-)     Source Thickness in Sat. Zone* 10 (ft)

(Alpha z) / (Alpha x)* 1.E-99 (-) Y1

3.  ADSORPTION Width* (ft) 100
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)

Soil Bulk Density, rho 1.7 (kg/L) PCE 0.00 0.1

FractionOrganicCarbon, foc 1.0E-3 (-) TCE 0.00 0.1 View of Plume Looking Down

Partition Coefficient Koc DCE 0.00 0.1

PCE 426 (L/kg) 11.35 (-) VC 0.500 0.1 Observed Centerline Conc. at Monitoring Wells 

TCE 130 (L/kg) 4.16 (-) ETH 0 0.1

DCE 125 (L/kg) 4.04 (-)  

VC 30 (L/kg) 1.72 (-) 7.  FIELD DATA FOR COMPARISON

ETH 0 (L/kg) 1.00 (-) PCE Conc. (mg/L) .0

Common R (used in model)* = 4.04 TCE Conc. (mg/L) .0

4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) .0

Zone 1  λ (1/yr) half-life (yrs) Yield VC Conc.   (mg/L) 4.1E-03

PCE          TCE 0.000 0.79 ETH Conc. (mg/L) 8.0E-05

TCE          DCE 0.000 0.74 Distance from Source (ft) 100

DCE           VC 3.300 3.90 0.64 Date  Data Collected 2010

VC           ETH 2.567 5.80 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  λ (1/yr) half-life (yrs)  

PCE          TCE 0.000

TCE          DCE 0.000

DCE           VC 0.000

VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

L

W

or

Zone 2=
L - Zone 1

λλλλ

HELP
 Paste 

Example 

Restore 

Formulas 
RUN CENTERLINE 

Help

Natural Attenuation

Screening Protocol

RUN ARRAY

C

RESET

Source Options

SEE OUTPUT

Calc.

Alpha x



Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 50 100 150 200 250 300 350 400 450 500  ETH

40 3.033E-01 1.326E-01 4.880E-03 4.902E-06 6.339E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

20 3.033E-01 1.792E-01 6.401E-03 6.178E-06 7.728E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

0 3.033E-01 1.920E-01 6.958E-03 6.659E-06 8.249E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

-20 3.033E-01 1.792E-01 6.401E-03 6.178E-06 7.728E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

-40 3.033E-01 1.326E-01 4.880E-03 4.902E-06 6.339E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0098.500

MASS 5.9E+1 3.2E+1 1.1E+0 1.1E-3 1.4E-8 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0
RATE Displayed Compound

(mg/day) Time: 5 yr Target Level:  0.002 mg/L Displayed Model:  Biotransformation VC

Plume Mass  (Order-of-Magnitude Accuracy)

  

 Plume Mass If No Degradation 1.357E-01 (Kg)

   

- Plume Mass If Biotransformation/Production 1.282E-01 (Kg)

  

  Mass Removed 7.561E-03 (Kg)

% Biotransformed = +5.6%

     % Change in Mass Rate = 100.0 %

If "Can't Calc.", 
make model area 
longer
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)

(source to edge)

See 

Gallons

Show No 

Degradation

Show 

Biotransformation

     % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 6.807E-02 MGal

 Flow Rate of Water Through Source Area 5.129E-05 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

If "Can't Calc.", 
make model area 
longer

40

0.000001

-40
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0.30000
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Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
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Show No 

Degradation

Show 

Biotransformation

To Centerline



Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 50 100 150 200 250 300 350 400 450 500  ETH

40 3.033E-01 1.473E-01 5.571E-03 5.639E-06 7.244E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

20 3.033E-01 1.991E-01 7.306E-03 7.107E-06 8.832E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

0 3.033E-01 2.133E-01 7.942E-03 7.661E-06 9.427E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

-20 3.033E-01 1.991E-01 7.306E-03 7.107E-06 8.832E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

-40 3.033E-01 1.473E-01 5.571E-03 5.639E-06 7.244E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0098.500

MASS 5.9E+1 3.5E+1 1.3E+0 1.3E-3 1.6E-8 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0
RATE Displayed Compound

(mg/day) Time: 5 yr Target Level:  0.002 mg/L Displayed Model:  No Degradation VC

Plume Mass  (Order-of-Magnitude Accuracy)

  

 Plume Mass If No Degradation 1.357E-01 (Kg)

   

- Plume Mass If Biotransformation/Production 1.282E-01 (Kg)

  

  Mass Removed 7.561E-03 (Kg)

% Biotransformed = +5.6%

     % Change in Mass Rate = 100.0 %

If "Can't Calc.", 
make model area 
longer
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     % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 7.854E-02 MGal

 Flow Rate of Water Through Source Area 5.129E-05 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

If "Can't Calc.", 
make model area 
longer

40

0.000001

-40

0.00000

0.05000

0.10000

0.15000

0.20000

0.25000

0.30000

0.35000

0 50 100 150 200 250 300 350 400 450 500

ft.

C
o

n
c
e
n

tr
a
ti

o
n

 (
m

g
/L

)

Distance from Source (ft.)

Compare to Pump and Treat

(source to edge)

See 
acre-ft

Return to Input
Plot All Data Plot Data > Target

Mass HELP
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Show 

Biotransformation

To Centerline



Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 50 100 150 200 250 300 350 400 450 500  ETH

40 4.639E-09 6.606E-03 3.104E-04 3.315E-07 4.070E-12 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

20 4.639E-09 8.930E-03 4.070E-04 4.178E-07 4.962E-12 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

0 4.639E-09 9.569E-03 4.425E-04 4.504E-07 5.296E-12 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

-20 4.639E-09 8.930E-03 4.070E-04 4.178E-07 4.962E-12 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

-40 4.639E-09 6.606E-03 3.104E-04 3.315E-07 4.070E-12 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0098.500

MASS 9.0E-7 1.6E+0 7.3E-2 7.6E-5 9.1E-10 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0
RATE Displayed Compound

(mg/day) Time: 5 yr Target Level:  mg/L Displayed Model:  Biotransformation ETH

Plume Mass  (Order-of-Magnitude Accuracy)

  

 Plume Mass If No Degradation 0.000E+00 (Kg)

   

- Plume Mass If Biotransformation/Production 3.399E-03 (Kg)

  

  Mass Removed -3.399E-03 (Kg)

% Biotransformed =

     % Change in Mass Rate = 100.0 %

If "Can't Calc.", 
make model area 
longer
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     % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 2.618E-02 MGal

 Flow Rate of Water Through Source Area 5.129E-05 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

If "Can't Calc.", 
make model area 
longer
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BIOCHLOR Natural Attenuation Decision Support System Greene County Data Input Instructions:

Version 2.2 Closed Landfill 115      1.  Enter value directly....or

Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  

  Ethanes Simulation Time*    5 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 100 (ft) Variable*        Data used directly in model. 

Seepage Velocity* Vs 35.8 (ft/yr) Modeled Area Length* 500 (ft) Test if

or Zone 1  Length* 500 (ft) Biotransformation

Hydraulic Conductivity K 1.1E-04 (cm/sec) Zone 2  Length* 0 (ft) is Occurring

Hydraulic Gradient  i 0.02199 (ft/ft)

Effective Porosity  n 0.07 (-) 6.  SOURCE DATA TYPE: Decaying

2.  DISPERSION Single Planar

Alpha x* 7.1 (ft)

(Alpha y) / (Alpha x)* 0.7 (-)     Source Thickness in Sat. Zone* 10 (ft)

(Alpha z) / (Alpha x)* 1.E-99 (-) Y1

3.  ADSORPTION Width* (ft) 100
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)

Soil Bulk Density, rho 1.7 (kg/L) PCE 0.00 0.1

FractionOrganicCarbon, foc 1.0E-3 (-) TCE 0.00 0.1 View of Plume Looking Down

Partition Coefficient Koc DCE 0.00 0.1

PCE 426 (L/kg) 11.35 (-) VC 0.500 0.1 Observed Centerline Conc. at Monitoring Wells 

TCE 130 (L/kg) 4.16 (-) ETH 0 0.1

DCE 125 (L/kg) 4.04 (-)  

VC 30 (L/kg) 1.72 (-) 7.  FIELD DATA FOR COMPARISON

ETH 0 (L/kg) 1.00 (-) PCE Conc. (mg/L) .0

Common R (used in model)* = 4.04 TCE Conc. (mg/L) .0

4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) .0

Zone 1  λ (1/yr) half-life (yrs) Yield VC Conc.   (mg/L) 4.1E-03

PCE          TCE 0.000 0.79 ETH Conc. (mg/L) 8.0E-05

TCE          DCE 0.000 0.74 Distance from Source (ft) 100

DCE           VC 3.300 0.21 0.64 Date  Data Collected 2010

VC           ETH 2.567 0.27 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  λ (1/yr) half-life (yrs)  

PCE          TCE 0.000

TCE          DCE 0.000

DCE           VC 0.000

VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

L

W

or

Zone 2=
L - Zone 1

λλλλ

HELP
 Paste 

Example 

Restore 

Formulas 
RUN CENTERLINE 

Help

Natural Attenuation

Screening Protocol

RUN ARRAY

C

RESET

Source Options

SEE OUTPUT

Calc.

Alpha x



Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 50 100 150 200 250 300 350 400 450 500  ETH

40 3.033E-01 1.813E-02 3.385E-04 2.039E-07 3.827E-12 1.547E-18 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

20 3.033E-01 2.451E-02 4.440E-04 2.569E-07 4.666E-12 1.838E-18 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

0 3.033E-01 2.627E-02 4.827E-04 2.769E-07 4.981E-12 1.946E-18 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

-20 3.033E-01 2.451E-02 4.440E-04 2.569E-07 4.666E-12 1.838E-18 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

-40 3.033E-01 1.813E-02 3.385E-04 2.039E-07 3.827E-12 1.547E-18 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0098.500

MASS 5.9E+1 4.3E+0 7.9E-2 4.7E-5 8.5E-10 3.4E-16 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0
RATE Displayed Compound

(mg/day) Time: 5 yr Target Level:  0.002 mg/L Displayed Model:  Biotransformation VC

Plume Mass  (Order-of-Magnitude Accuracy)

  

 Plume Mass If No Degradation 1.357E-01 (Kg)

   

- Plume Mass If Biotransformation/Production 6.970E-02 (Kg)

  

  Mass Removed 6.605E-02 (Kg)

% Biotransformed = +48.7%

     % Change in Mass Rate = 100.0 %

If "Can't Calc.", 
make model area 
longer
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     % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 5.236E-02 MGal

 Flow Rate of Water Through Source Area 5.129E-05 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

If "Can't Calc.", 
make model area 
longer
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Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 50 100 150 200 250 300 350 400 450 500  ETH

40 3.033E-01 1.473E-01 5.571E-03 5.639E-06 7.244E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

20 3.033E-01 1.991E-01 7.306E-03 7.107E-06 8.832E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

0 3.033E-01 2.133E-01 7.942E-03 7.661E-06 9.427E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

-20 3.033E-01 1.991E-01 7.306E-03 7.107E-06 8.832E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

-40 3.033E-01 1.473E-01 5.571E-03 5.639E-06 7.244E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0098.500

MASS 5.9E+1 3.5E+1 1.3E+0 1.3E-3 1.6E-8 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0
RATE Displayed Compound

(mg/day) Time: 5 yr Target Level:  0.002 mg/L Displayed Model:  No Degradation VC

Plume Mass  (Order-of-Magnitude Accuracy)

  

 Plume Mass If No Degradation 1.357E-01 (Kg)

   

- Plume Mass If Biotransformation/Production 6.970E-02 (Kg)

  

  Mass Removed 6.605E-02 (Kg)

% Biotransformed = +48.7%

     % Change in Mass Rate = 100.0 %

If "Can't Calc.", 
make model area 
longer
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     % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 7.854E-02 MGal

 Flow Rate of Water Through Source Area 5.129E-05 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

If "Can't Calc.", 
make model area 
longer
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Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 50 100 150 200 250 300 350 400 450 500  ETH

40 7.570E-08 5.806E-02 2.352E-03 2.444E-06 3.085E-11 1.000E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

20 7.570E-08 7.848E-02 3.085E-03 3.080E-06 3.761E-11 1.000E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

0 7.570E-08 8.410E-02 3.354E-03 3.320E-06 4.015E-11 1.000E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

-20 7.570E-08 7.848E-02 3.085E-03 3.080E-06 3.761E-11 1.000E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

-40 7.570E-08 5.806E-02 2.352E-03 2.444E-06 3.085E-11 1.000E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0098.500

MASS 1.5E-5 1.4E+1 5.5E-1 5.6E-4 6.9E-9 1.9E-2 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0
RATE Displayed Compound

(mg/day) Time: 5 yr Target Level:  mg/L Displayed Model:  Biotransformation ETH

Plume Mass  (Order-of-Magnitude Accuracy)

  

 Plume Mass If No Degradation 0.000E+00 (Kg)

   

- Plume Mass If Biotransformation/Production 2.973E-02 (Kg)

  

  Mass Removed -2.973E-02 (Kg)

% Biotransformed =

     % Change in Mass Rate = 100.0 %

If "Can't Calc.", 
make model area 
longer
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     % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 2.618E-02 MGal

 Flow Rate of Water Through Source Area 5.129E-05 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

If "Can't Calc.", 
make model area 
longer
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Appendix C
Laboratory Analysis Report

Chains of Custody
Field Parameter Data Sheet(s)
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