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November 3, 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 Monitoring Report
          Lenoir County Active C&D and Closed MSWLF
          Permit No. 54-03
          MESCO Project No. G11015.0

Dear Ms. Drummond:

Introduction
The Lenoir County Active Construction and Demolition (C&D) Landfill and Closed Unlined Sanitary Municipal 
Solid Waste Landfill (MSWLF) is located on Hodges Farm Road (SR 1524), La Grange, Lenoir County, North 
Carolina and operates under permit #54-03.  Prior to operation as a C&D landfill  the site operated as a  MSW 
unlined sanitary landfill.  A small area of the MSW, located in the southern portion of the facility stopped receiving 
waste prior to October 1994 and was closed with a 24 inch soil cover.  The remainder was closed prior to October 
1998, with an 18-inch cohesive soil cap having a permeability of 1 x 10-5 cm/sec, and 18 inches of erosive layer, as 
part of the Lenoir County Transition Plan.  The C&D landfill was constructed and is operating on top of the capped 
MSW unit.  On the same contiguous property  and utilizing the same scale house is the existing Subtitle D MSW 
landfill, which is monitored separately, under permit #54-09.     A topographic map showing the facility location is 
included as Plate 1.  

The closed MSW and active C&D landfill are contiguous; therefore monitored together for continuity in reporting. 
The landfill is required to submit semi-annual compliance reports as a condition of the water quality monitoring 
program.   Environment 1 (E1) of Greenville,  NC reportedly performed this  sampling event on July 19, 2011 in 
accordance  with  the  semi-annual  monitoring  schedule  prescribed  by  the  NC  Solid  Waste  Section  (SWS) 
rules/regulations as promulgated in 15A NCAC 13B.1600.

As specified within rule 15A NCAC 13B.1632(j) and the SWS Environmental Monitoring Report Form, this report 
contains  sampling procedures,  field  and laboratory results,  groundwater  and surface water  characterization,  and 
findings.  Detection tables, hydrogeologic properties table,  a  monitoring network field observations table, field 
parameter data results, potentiometric map, quality assurance/quality control data, and laboratory analytical data 
results with chains-of-custody (C-O-C) are included.  A corrective action summary including monitored natural 
attenuation (MNA) tables and screening models is  presented in Appendix A. 



Sampling Procedure
E1  reportedly  performed  this  sampling  event  utilizing  portable  monitoring  methodology  in  accordance  with  the 
approved Sampling & Analysis Plan (SAP) contained in the  Corrective Action Plan (CAP) submitted April 30, 2009. 
E1 reportedly collected water samples from six downgradient groundwater monitoring wells (MW-3, MW-4, MW-6, 
MW-9, MW-11 and MW-12), the background well (MW-1).   Quality control measures were implemented including 
submittal and subsequent quantification of a travel blank (TB) and  equipment blank (EB).   Both surface water points 
(SW-1 and SW-3) were reported to be dry.   Monitoring locations are shown on the single-day potentiometric map 
(Plate 2).  

Static water levels in each well were measured electronically prior to purging.  Additional static water level readings 
were  recorded  from  two  supplementary  monitoring  wells  (MW-8  and  MW-10)  to  improve  potentiometric  map 
coverage.  Collected samples were transported under  C-O-C protocol and analyzed within the specified hold times for 
each  method.   The  field  parameters  reported  by  E1  included  pH,  specific  conductance,   temperature,  turbidity, 
oxidation reduction potential (ORP) and dissolved oxygen (DO).

Field Parameter Data
Field parameter data, as recorded by E1, is presented in the laboratory analysis results report (Appendix B).

Laboratory Results 
E1 reportedly analyzed the water samples for the Appendix I list of constituents and total mercury.  MW-3 and the 
background well MW-1 were tested for the Appendix II list of constituents.   Additionally, the designated corrective 
action monitoring wells were analyzed for the MNA parameters list as provided by the SWS.   Microseeps Inc. of 
Pittburgh,  PA performed  MNA parameter  analysis  for  volatile  fatty  acids,  methane/ethene/ethane,  and  dissolved 
hydrogen.   A sampling and analysis summary is presented on Table 1.  

Water samples were analyzed  to the laboratory-established Method Detection Limits (MDL), which are  at or below 
the current Solid Waste Section Limit (SWSL).  Table 2 summarizes constituents detected in groundwater and surface 
water  samples  above the  current  SWSL,  Groundwater  Protection Standards  (GWP),  North Carolina Groundwater 
Standards  (2L)  or  the  applicable  Class  C  North  Carolina  Surface  Water  Standards  (2B).   Table  3 summarizes 
Appendix  II  exclusive  detections  (defined  in  this  report  as  not  also  listed  on  Appendix  I  list)  above  the  MDL. 
Appendix A presents  MNA analyses tables.  Laboratory results and C-O-Cs are presented in Appendix B.

Quality Control Samples 
Eight of the seventeen  total metals, including the Appendix II constituent tin, were detected in low non-quantifiable 
(“j” qualified) concentrations in the EB.  The detection of tin in the EB indicates that  artifact contamination may have 
attributed to false positives or high bias concentrations of tin as detected in the  groundwater samples.  

Groundwater Samples 
Total metals were not detected in quantifiable concentrations above their respective 2L or GWP Standard. 

VOCs were detected in quantifiable concentrations in samples collected from MW-3 (trichloroethene, vinyl chloride, 
benzene), MW-4 (benzene), MW-11 (vinyl chloride) and MW-12 (benzene, vinyl chloride).   Appendix II exclusive 
parameters were not detected in levels above the SWSL nor established applicable standards.  A site map depicting 
VOC concentrations exceeding the 2L Standard during this event is presented as Plate 3.
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Topographic Map with Site Location
Lenoir County Landfill Facility

PLATE 1

QUADRANGLE LEGEND

N

2949 Hodges Farm Rd (SR1524)
LaGrange, NC  28501
Lat:35-17-07.4269
Long:-77-42-32.7453
Northing:561295.59
Easting:2385220.32
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Table 1
Sampling and Analysis Summary 
July 19, 2011
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Table 2
Detections Above Established SWSL, GWP, 2L or 2B (Appendix I)
July 19, 2011

Sample ID Result Unit

MW-1 Zinc 7/19/11 11 0.24 10 1050

MW-3 7/19/11 1.1 0.39 1 6
MW-3 Benzene 7/19/11 1.8 0.24 1 1 0.8 L &/or LFG
MW-3 7/19/11 14.8 0.25 5 70
MW-3 7/19/11 3.1 0.23 1 3 0.1 L &/or LFG
MW-3 Vinyl Chloride 7/19/11 10.1 0.63 1 0.03 10.07 L &/or LFG
MW-3 Zinc 7/19/11 40 0.24 10 1050

MW-4 7/19/11 1.1 0.39 1 6
MW-4 Benzene 7/19/11 2 0.24 1 1 1 L &/or LFG
MW-4 7/19/11 6.9 0.3 3 50
MW-4 Vanadium 7/19/11 9 j 0.14 25 3.5 5.5
MW-4 Zinc 7/19/11 33 0.24 10 1050

MW-9 Zinc 7/19/11 12 0.24 10 1050

MW-11 Vinyl Chloride 7/19/11 1.1 0.63 1 0.03 1.07 L &/or LFG

MW-12 Barium 7/19/11 165 0.02 100 700
MW-12 Benzene 7/19/11 3.7 0.24 1 1 2.7 L &/or LFG
MW-12 Vinyl Chloride 7/19/11 1 0.63 1 0.03 0.97 L &/or LFG
1 Table contains Appendix I constituents detected at or above established SWSL, GWP, 2L, or 2B 

                               A definitive source of the detection was not determined as part of this report.
j =The reported value is between the laboratory method detection limit (MDL) and the laboratory method reporting limit (MRL),
    adjusted for actual sample preparation data and moisture content, where applicable
B = Background as detected upgradient/upstream of landfill
L = Leachate
LFG = Landfill Gas

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

Cause 7

ug/l

1,4-Dichlorobenzene ug/l
ug/l

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

ug/l
ug/l

1,4-Dichlorobenzene ug/l
ug/l

Chlorobenzene ug/l
ug/l
ug/l

ug/l

ug/l

ug/l
ug/l
ug/l

2 MDL = Method Detection Limit
3 SWSL = Solid Waste Section Reporting Limit 
4 2L = North Carolina 15A NCAC 2L Groundwater Quality Standard 
5 2B = North Carolina 15 NCAC 2B Surface Water Quality Standard for this Specific Stream Classification 
6 GWP = Groundwater Protection Standard 
7 Preliminary Cause = Refers to a preliminary analysis of the cause and/or source of a detection over the respective 2L/2B Standard.  

BOLD = Concentration  > 2L, or 2B Standard
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Table 3
Detections Above MDL (Appendix II Exclusive)
August 16-17, 2011

Result Unit

MW-1 Tin 7/19/11 0.18 j 0.16 100 NE NE

MW-3 Mercury 7/19/11 0.09 j 0.05 0.2 1.05
MW-3 7/19/11 1.1 j 0.51 5 1400
MW-3 Tin 7/19/11 0.81 j 0.16 100

MW-9 Mercury 7/19/11 0.16 j 0.05 0.2 1.05

MW-12 Mercury 7/19/11 0.16 j 0.05 0.2 1.05

EB Tin 7/19/11 0.38 j 0.16 100 NE NE

                               A definitive source of the detection was not determined as part of this report.

NE = Not Established

Sample 
ID Parameter Name 1 Sample 

Date MDL 2 SWSL 3 2L 4 2B 5 GWP 6 Exceedance Preliminary 
Cause 7

ug/l

ug/l
Dichlorodifluoromethane ug/l

ug/l

ug/l

ug/l

ug/l
1 Table contains detected App II exclusive constituents (Not found on App I list)
2 MDL = Method Detection Limit
3 SWSL = Solid Waste Section Reporting Limit 
4 2L = North Carolina 15A NCAC 2L Groundwater Quality Standard 
5 GWP = Groundwater Protection Standard 
7 Preliminary Cause = Refers to a preliminary analysis of the cause and/or source of a detection over the respective 2L/2B Standard.  

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 
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Table 4

July 19, 2011

MW-1 4.30E-04 20 0.010 23 N18E 20.08 78.26 Silty Sand
MW-3 1.30E-04 20 0.010 7 N44E 8.83 55.04 Silty Sand
MW-4 5.40E-04 20 0.010 28 N47E 9.68 58.35 Silty Sand
MW-6 - - 0.007 - N00E 14.00 71.56 Silty Sand
MW-9 3.80E-04 20 0.015 29 N27E 7.76 54.64 Sandy Clay

MW-11 6.59E-04 20 0.016 54 N22W 15.15 63.11 Sand 
MW-12 2.10E-04 20 0.009 10 N10E 18.1 59.36 Sand

Minimum 1.30E-04 20 0.007 7 - 7.76 54.64 -
Average 3.91E-04 20 0.011 25 - 13.37 62.90 -
Maximum 6.59E-04 20 0.016 54 - 20.08 78.26 -

          NOTE: 1.Hydraulic conductivity (K) values for MW-1, MW-3, MW-4, MW-6 and MW-9 were obtained from GAI Consultants (June 1996). 
K values for MW-11 and MW-12 were based on slug test results conducted by MESCO in July 1999.
2.Water levels were measured prior to sampling by Environment 1, Inc. on July 19, 2011.

where

K = hydraulic conductivity

Hydrologic Properties at Monitoring Well Locations

Monitoring 
Well

Hydraulic 
Conductivity 

(cm/sec)

Effective 
Porosity 

(%)

Hydraulic 
Gradient 

(ft/ft)

Linear 
Velocity 

(ft/yr)
Flow 

Direction
Depth to 

Groundwater 
(ft btoc)

Groundwater 
Potentiometric   
      Elevation      

   (ft amsl)

Screened 
Interval 

Lithology

Linear velocidty rate (Q) is defined by the equation:

ne = effective porosity
dh = head difference
dl = horizontal distance

dl
dh

n
KQ
e

⋅−=
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Corrective Action Summary





Lenoir County Closed MSWLF and Active C&D Landfill

Parameters Method MDL* Units MW-1 MW-3 MW-4 MW-6 MW-9 MW-11 MW-12
07/19/11 07/19/11 07/19/11 07/19/11 07/19/11 07/19/11 07/19/11

VFA – Acetic Acid AM23G 70 <70 120 87 <70 <70 <70 <70
AM23G 50 <50 180 <50 <50 82 <50 1100
AM23G 50 <50 <50 <50 <50 <50 <50 <50
AM23G 50 <50 <50 <50 <50 <50 <50 <50
AM23G 150 <150 <150 <150 <150 <150 <150 <150

VFA – Lactic Acid AM23G 100 <100 270 240 170 220 <100 170
AM23G 70 <70 <70 <70 <70 <70 <70 <70
AM23G 50 66 71 70 60 54 51 68
AM23G 150 <150 <150 <150 <150 <150 <150 <150

Hydrogen AM20GAX 0.6 2.0 1.9 1.8 1.8 1.9 1.6 1.7
Methane AM20GAX 0.015 0.035 1800 2000 460 18 330 1500

AM20GAX 0.010 0.014 0.19 0.086 0.015 0.013 0.023 0.23
Ethane AM20GAX 0.010 <0.01 0.12 0.19 <0.01 0.015 0.018 0.022
CO2-Dissolved SM4500CO2C 1000 21000 282000 462000 105000 92000 45000 173000
Alkalinity SM 2320B 1000 <1000 58000 196000 <1000 2000 <1000 <1000
Sulfate SM426C 5000 9700 <5000 17100 22000 29400 8300 50500
Sulfide SM4500-S2D 100 <100 <100 <100 <100 <100 <100 <100
Chloride SM 4500-CLB 5000 8000 58000 8000 <5000 10000 8000 44000
TOC SM 5310C 300 <300 3850 10270 <300 2070 <300 10540
COD HACH8000 20000 <20000 <20000 31000 <20000 <20000 <20000 25000
BOD SM5210B 2000 2100 <2000 <2000 <2000 <2000 <2000 <2000
Iron SM3111B 15.9 825 71450 79350 422 7700 395 96
Nitrate EPA 353.2 30 11380 90 <30 2890 3080 1940 950
Temperature SM2550B 100 Degrees C 17.29 19.96 20.66 20.4 20.94 19.2 20.43
ORP SM2580B -900 352.6 72.8 31.5 388.5 307.6 339.3 361.2
DO SM4500OG 0 7230 780 780 290 1550 2170 1610
pH SM4500HB 0 Standard Units 4.1 5.57 4.36 4.57 4.6 4.3 4.3
Specific Conductance SM2510B 1 136 510 374 86 186 45 296
Turbidity SM2130B 1 NTU 8.5 56.30 73.80 1.0 37.30 10 2.90

Notes:
VFA = Volatile Fatty Acids
MDL* = Lowest Method Detection Limit for Lab Parameters or Lowest Field Measurement Possible

Microseeps data (Method AM23G and AM20GAX) reported to the Method Reporting Limit (MRL)

Table A1:  MNA Parameters at Monitoring Well Locations Summary

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

Constituents Below Quantitation Limit are shown as <MDL value



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

Version 2.2 MW-3 Area 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 6.7 (ft/yr) Modeled Area Length* 150 (ft) Test if

or Zone 1  Length* 150 (ft) Biotransformation

Hydraulic Conductivity K 1.3E-04 (cm/sec) Zone 2  Length* 0 (ft) is Occurring

Hydraulic Gradient  i 0.01 (ft/ft)

Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Decaying

2.  DISPERSION Single Planar

Alpha x* 15 (ft)

(Alpha y) / (Alpha x)* 0.1 (-)     Source Thickness in Sat. Zone* 8 (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 0.01

FractionOrganicCarbon, foc 1.0E-3 (-) TCE .01 0.01 View of Plume Looking Down

Partition Coefficient Koc DCE .0 0.01

PCE 426 (L/kg) 4.62 (-) VC .075 0.01 Observed Centerline Conc. at Monitoring Wells 

TCE 130 (L/kg) 2.11 (-) ETH 0.001 0.01

DCE 125 (L/kg) 2.06 (-)  

VC 30 (L/kg) 1.25 (-) 7.  FIELD DATA FOR COMPARISON

ETH 0 (L/kg) 1.00 (-) PCE Conc. (mg/L) 0.0

Common R (used in model)* = 2.06 TCE Conc. (mg/L) 0.0031

4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) 0.0

Zone 1  λ (1/yr) half-life (yrs) Yield VC Conc.   (mg/L) 0.0101
PCE          TCE 1.195 0.58 0.79 ETH Conc. (mg/L) 0.00019

TCE          DCE 0.900 0.77 0.74 Distance from Source (ft) 90

DCE           VC 3.300 0.21 0.64 Date  Data Collected 2011

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 15 30 45 60 75 90 105 120 135 150  ETH

40 0.010 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

20 0.010 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0 0.010 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

-20 0.010 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-40 0.010 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 7.9E-1 2.8E-1 9.1E-2 2.5E-2 5.1E-3 7.6E-4 7.6E-5 5.1E-6 2.2E-7 6.4E-9 7.6E-11
RATE Displayed Compound

(mg/day) Time: 5 yr Target Level:  0.005 mg/L Displayed Model:  Biotransformation TCE

Plume Mass  (Order-of-Magnitude Accuracy)

  

 Plume Mass If No Degradation 0.0 (Kg)

   

- Plume Mass If Biotransformation/Production 0.0 (Kg)

  

  Mass Removed 0.0 (Kg)

% Biotransformed = +44.5%

     % Change in Mass Rate = 100.0 %

If "Can't Calc.", 
make model area 
longer

-40
0.00
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Show No 
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Show 
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     % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 0.02 MGal

 Flow Rate of Water Through Source Area 0.000 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

40

0.000001
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Compare to Pump and Treat
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See 
acre-ft

Return to Input
Plot All Data Plot Data > Target

Mass HELP To Centerline



Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 15 30 45 60 75 90 105 120 135 150  ETH

40 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

20 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

-20 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-40 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 1.8E-7 5.5E-2 2.3E-2 6.6E-3 1.4E-3 2.1E-4 2.1E-5 1.4E-6 6.2E-8 1.8E-9 2.1E-11
RATE Displayed Compound

(mg/day) Time: 5 yr Target Level:  0.070 mg/L Displayed Model:  Biotransformation DCE

Plume Mass  (Order-of-Magnitude Accuracy)

  

 Plume Mass If No Degradation 0.0 (Kg)

   

- Plume Mass If Biotransformation/Production 0.0 (Kg)

  

  Mass Removed 0.0 (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 0.00 MGal

 Flow Rate of Water Through Source Area 0.000 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. #DIV/0!

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)
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See 
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Return to Input
Plot All Data Plot Data > Target

Mass HELP To Centerline



Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 15 30 45 60 75 90 105 120 135 150  ETH

40 0.071 0.010 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

20 0.071 0.011 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0 0.071 0.011 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

-20 0.071 0.011 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-40 0.071 0.010 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 6.0E+0 8.7E-1 1.4E-1 2.3E-2 3.6E-3 4.5E-4 4.2E-5 2.7E-6 1.1E-7 3.0E-9 3.9E-11
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 0.0 (Kg)

   

- Plume Mass If Biotransformation/Production 0.0 (Kg)

  

  Mass Removed 0.0 (Kg)

% Biotransformed = +62.8%

     % Change in Mass Rate = 100.0 %

If "Can't Calc.", 
make model area 
longer
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Show No 

Degradation

Show 

Biotransformation

     % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 0.04 MGal

 Flow Rate of Water Through Source Area 0.000 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

40

0.000001

-40

0.00

0.01

0.02

0

1
5

3
0

4
5

6
0

7
5

9
0

1
0

5

1
2

0

1
3

5

1
5

0

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 To Centerline



Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 15 30 45 60 75 90 105 120 135 150  ETH

40 0.001 0.019 0.011 0.004 0.001 0.000 0.000 0.000 0.000 0.000 0.000

20 0.001 0.021 0.013 0.005 0.001 0.000 0.000 0.000 0.000 0.000 0.000

0 0.001 0.021 0.013 0.005 0.001 0.000 0.000 0.000 0.000 0.000 0.000

-20 0.001 0.021 0.013 0.005 0.001 0.000 0.000 0.000 0.000 0.000 0.000
-40 0.001 0.019 0.011 0.004 0.001 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 7.9E-2 1.7E+0 1.1E+0 4.1E-1 1.1E-1 1.8E-2 1.9E-3 1.4E-4 6.3E-6 1.8E-7 3.4E-9
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 0.0 (Kg)

   

- Plume Mass If Biotransformation/Production 0.0 (Kg)

  

  Mass Removed 0.0 (Kg)

% Biotransformed = -2195.1 %

     % Change in Mass Rate = 100.0 %

If "Can't Calc.", 
make model area 
longer
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Show 
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     % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 0.05 MGal

 Flow Rate of Water Through Source Area 0.000 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)
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Return to Input
Plot All Data Plot Data > Target

Mass HELP To Centerline



Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 15 30 45 60 75 90 105 120 135 150  ETH

40 0.010 0.007 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000

20 0.010 0.007 0.004 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0 0.010 0.007 0.004 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000

-20 0.010 0.007 0.004 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-40 0.010 0.007 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 7.9E-1 5.8E-1 3.1E-1 1.2E-1 2.9E-2 4.9E-3 5.4E-4 3.8E-5 1.7E-6 5.1E-8 9.4E-10
RATE Displayed Compound

(mg/day) Time: 5 yr Target Level:  0.005 mg/L Displayed Model:  No Degradation TCE

Plume Mass  (Order-of-Magnitude Accuracy)

  

 Plume Mass If No Degradation 0.0 (Kg)

   

- Plume Mass If Biotransformation/Production 0.0 (Kg)

  

  Mass Removed 0.0 (Kg)

% Biotransformed = +44.5%

     % Change in Mass Rate = 100.0 %

If "Can't Calc.", 
make model area 
longer
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Show 

Biotransformation

     % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 0.04 MGal

 Flow Rate of Water Through Source Area 0.000 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)
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See 
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Return to Input
Plot All Data Plot Data > Target

Mass HELP To Centerline



Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 15 30 45 60 75 90 105 120 135 150  ETH

40 0.071 0.050 0.025 0.009 0.002 0.000 0.000 0.000 0.000 0.000 0.000

20 0.071 0.054 0.030 0.011 0.003 0.000 0.000 0.000 0.000 0.000 0.000

0 0.071 0.054 0.030 0.011 0.003 0.000 0.000 0.000 0.000 0.000 0.000

-20 0.071 0.054 0.030 0.011 0.003 0.000 0.000 0.000 0.000 0.000 0.000
-40 0.071 0.050 0.025 0.009 0.002 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 6.0E+0 4.3E+0 2.3E+0 8.7E-1 2.2E-1 3.7E-2 4.0E-3 2.9E-4 1.3E-5 3.8E-7 7.1E-9
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 0.0 (Kg)

   

- Plume Mass If Biotransformation/Production 0.0 (Kg)

  

  Mass Removed 0.0 (Kg)

% Biotransformed = +62.8%

     % Change in Mass Rate = 100.0 %

If "Can't Calc.", 
make model area 
longer
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Show 

Biotransformation

     % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 0.07 MGal

 Flow Rate of Water Through Source Area 0.000 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)
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See 
acre-ft

Return to Input
Plot All Data Plot Data > Target

Mass HELP To Centerline



Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 15 30 45 60 75 90 105 120 135 150  ETH

40 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

20 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

-20 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-40 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 7.9E-2 5.8E-2 3.1E-2 1.2E-2 2.9E-3 4.9E-4 5.4E-5 3.8E-6 1.7E-7 5.1E-9 9.4E-11
RATE Displayed Compound

(mg/day) Time: 5 yr Target Level:  mg/L Displayed Model:  No Degradation ETH

Plume Mass  (Order-of-Magnitude Accuracy)

  

 Plume Mass If No Degradation 0.0 (Kg)

   

- Plume Mass If Biotransformation/Production 0.0 (Kg)

  

  Mass Removed 0.0 (Kg)

% Biotransformed = -2195.1 %

     % Change in Mass Rate = 100.0 %

If "Can't Calc.", 
make model area 
longer
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Show 

Biotransformation

     % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 0.00 MGal

 Flow Rate of Water Through Source Area 0.000 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. #DIV/0!

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)
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BIOCHLOR Natural Attenuation Decision Support System Lenoir County Data Input Instructions:

Version 2.2 MW-3 Area 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 6.7 (ft/yr) Modeled Area Length* 150 (ft) Test if

or Zone 1  Length* 150 (ft) Biotransformation

Hydraulic Conductivity K 1.3E-04 (cm/sec) Zone 2  Length* 0 (ft) is Occurring

Hydraulic Gradient  i 0.01 (ft/ft)

Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Decaying

2.  DISPERSION Single Planar

Alpha x* 15 (ft)

(Alpha y) / (Alpha x)* 0.1 (-)     Source Thickness in Sat. Zone* 8 (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 0.01

FractionOrganicCarbon, foc 1.0E-3 (-) TCE .01 0.01 View of Plume Looking Down

Partition Coefficient Koc DCE .0 0.01

PCE 426 (L/kg) 4.62 (-) VC .75 0.01 Observed Centerline Conc. at Monitoring Wells 

TCE 130 (L/kg) 2.11 (-) ETH 0.001 0.01

DCE 125 (L/kg) 2.06 (-)  

VC 30 (L/kg) 1.25 (-) 7.  FIELD DATA FOR COMPARISON

ETH 0 (L/kg) 1.00 (-) PCE Conc. (mg/L) 0.0

Common R (used in model)* = 2.06 TCE Conc. (mg/L) 0.0031

4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) 0.0

Zone 1  λ (1/yr) half-life (yrs) Yield VC Conc.   (mg/L) 0.0101
PCE          TCE 0.070 9.90 0.79 ETH Conc. (mg/L) 0.00019

TCE          DCE 0.050 13.90 0.74 Distance from Source (ft) 90

DCE           VC 0.178 3.90 0.64 Date  Data Collected 2011

VC           ETH 0.119 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 15 30 45 60 75 90 105 120 135 150  ETH

40 0.010 0.006 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000

20 0.010 0.007 0.004 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0 0.010 0.007 0.004 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000

-20 0.010 0.007 0.004 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-40 0.010 0.006 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 7.9E-1 5.5E-1 2.9E-1 1.1E-1 2.7E-2 4.4E-3 4.8E-4 3.4E-5 1.5E-6 4.5E-8 8.4E-10
RATE Displayed Compound

(mg/day) Time: 5 yr Target Level:  0.005 mg/L Displayed Model:  Biotransformation TCE

Plume Mass  (Order-of-Magnitude Accuracy)

  

 Plume Mass If No Degradation 0.0 (Kg)

   

- Plume Mass If Biotransformation/Production 0.0 (Kg)

  

  Mass Removed 0.0 (Kg)

% Biotransformed = +4.3%

     % Change in Mass Rate = 100.0 %

If "Can't Calc.", 
make model area 
longer
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Show 

Biotransformation

     % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 0.04 MGal

 Flow Rate of Water Through Source Area 0.000 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)
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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 To Centerline



Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 15 30 45 60 75 90 105 120 135 150  ETH

40 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

20 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

-20 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-40 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 2.2E-8 1.7E-2 1.4E-2 6.2E-3 1.7E-3 3.0E-4 3.4E-5 2.4E-6 1.1E-7 3.3E-9 6.0E-11
RATE Displayed Compound

(mg/day) Time: 5 yr Target Level:  0.070 mg/L Displayed Model:  Biotransformation DCE

Plume Mass  (Order-of-Magnitude Accuracy)

  

 Plume Mass If No Degradation 0.0 (Kg)

   

- Plume Mass If Biotransformation/Production 0.0 (Kg)

  

  Mass Removed 0.0 (Kg)

% Biotransformed =

     % Change in Mass Rate = 99.7 %

If "Can't Calc.", 
make model area 
longer
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     % Change in Mass Rate = 99.7 %

 Current Volume of Ground Water in Plume 0.00 MGal

 Flow Rate of Water Through Source Area 0.000 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. #DIV/0!

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)
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See 
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Return to Input
Plot All Data Plot Data > Target

Mass HELP To Centerline



Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 15 30 45 60 75 90 105 120 135 150  ETH

40 0.713 0.447 0.212 0.074 0.018 0.003 0.000 0.000 0.000 0.000 0.000

20 0.713 0.480 0.248 0.091 0.023 0.004 0.000 0.000 0.000 0.000 0.000

0 0.713 0.480 0.248 0.092 0.023 0.004 0.000 0.000 0.000 0.000 0.000

-20 0.713 0.480 0.248 0.091 0.023 0.004 0.000 0.000 0.000 0.000 0.000
-40 0.713 0.447 0.212 0.074 0.018 0.003 0.000 0.000 0.000 0.000 0.00098.500

MASS 6.0E+1 3.9E+1 1.9E+1 7.0E+0 1.7E+0 2.9E-1 3.1E-2 2.2E-3 9.9E-5 2.9E-6 5.4E-8
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 0.2 (Kg)

   

- Plume Mass If Biotransformation/Production 0.2 (Kg)

  

  Mass Removed 0.0 (Kg)

% Biotransformed = +9.8%

     % 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 0.09 MGal

 Flow Rate of Water Through Source Area 0.000 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00
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Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 15 30 45 60 75 90 105 120 135 150  ETH

40 0.001 0.024 0.019 0.008 0.002 0.000 0.000 0.000 0.000 0.000 0.000

20 0.001 0.026 0.022 0.010 0.003 0.000 0.000 0.000 0.000 0.000 0.000

0 0.001 0.026 0.022 0.010 0.003 0.001 0.000 0.000 0.000 0.000 0.000

-20 0.001 0.026 0.022 0.010 0.003 0.000 0.000 0.000 0.000 0.000 0.000
-40 0.001 0.024 0.019 0.008 0.002 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 7.9E-2 2.1E+0 1.7E+0 7.7E-1 2.1E-1 3.8E-2 4.2E-3 3.1E-4 1.4E-5 4.2E-7 7.7E-9
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 0.0 (Kg)

   

- Plume Mass If Biotransformation/Production 0.0 (Kg)

  

  Mass Removed 0.0 (Kg)

% Biotransformed = -3297.8 %

     % 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 0.05 MGal

 Flow Rate of Water Through Source Area 0.000 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)
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Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 15 30 45 60 75 90 105 120 135 150  ETH

40 0.010 0.007 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000

20 0.010 0.007 0.004 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0 0.010 0.007 0.004 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000

-20 0.010 0.007 0.004 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-40 0.010 0.007 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 7.9E-1 5.8E-1 3.1E-1 1.2E-1 2.9E-2 4.9E-3 5.4E-4 3.8E-5 1.7E-6 5.1E-8 9.4E-10
RATE Displayed Compound

(mg/day) Time: 5 yr Target Level:  0.005 mg/L Displayed Model:  No Degradation TCE

Plume Mass  (Order-of-Magnitude Accuracy)

  

 Plume Mass If No Degradation 0.0 (Kg)

   

- Plume Mass If Biotransformation/Production 0.0 (Kg)

  

  Mass Removed 0.0 (Kg)

% Biotransformed = +4.3%

     % 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 0.04 MGal

 Flow Rate of Water Through Source Area 0.000 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)
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Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 15 30 45 60 75 90 105 120 135 150  ETH

40 0.713 0.500 0.253 0.091 0.023 0.004 0.000 0.000 0.000 0.000 0.000

20 0.713 0.536 0.295 0.113 0.029 0.005 0.001 0.000 0.000 0.000 0.000

0 0.713 0.536 0.296 0.113 0.029 0.005 0.001 0.000 0.000 0.000 0.000

-20 0.713 0.536 0.295 0.113 0.029 0.005 0.001 0.000 0.000 0.000 0.000
-40 0.713 0.500 0.253 0.091 0.023 0.004 0.000 0.000 0.000 0.000 0.00098.500

MASS 6.0E+1 4.3E+1 2.3E+1 8.7E+0 2.2E+0 3.7E-1 4.0E-2 2.9E-3 1.3E-4 3.8E-6 7.1E-8
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 0.2 (Kg)

   

- Plume Mass If Biotransformation/Production 0.2 (Kg)

  

  Mass Removed 0.0 (Kg)

% Biotransformed = +9.8%

     % Change in Mass Rate = 100.0 %

If "Can't Calc.", 
make model area 
longer
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Show 

Biotransformation

     % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 0.09 MGal

 Flow Rate of Water Through Source Area 0.000 MGD

 

Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00

#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)
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Start Here PCE

DISSOLVED SOLVENT CONCENTRATIONS IN PLUME TCE

Transverse  DCE

Distance (ft) Distance from Source (ft)  VC
0 15 30 45 60 75 90 105 120 135 150  ETH

40 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

20 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

-20 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-40 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 7.9E-2 5.8E-2 3.1E-2 1.2E-2 2.9E-3 4.9E-4 5.4E-5 3.8E-6 1.7E-7 5.1E-9 9.4E-11
RATE Displayed Compound

(mg/day) Time: 5 yr Target Level:  mg/L Displayed Model:  No Degradation ETH

Plume Mass  (Order-of-Magnitude Accuracy)

  

 Plume Mass If No Degradation 0.0 (Kg)

   

- Plume Mass If Biotransformation/Production 0.0 (Kg)

  

  Mass Removed 0.0 (Kg)

% Biotransformed = -3297.8 %

     % 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 0.00 MGal

 Flow Rate of Water Through Source Area 0.000 MGD
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BIOSCREEN Natural Attenuation Decision Support System Lenoir County Data Input Instructions:

Air Force Center for Environmental Excellence Version 1.4 MW-3: Benzene 115      1.  Enter value directly....or
Run Name      2.  Calculate by filling in grey  

1.  HYDROGEOLOGY 5.  GENERAL 0.02          cells below.  (To restore 

Seepage Velocity* Vs 6.7 (ft/yr) Modeled Area Length* 100 (ft)          formulas, hit button below).

or Modeled Area Width* 700 (ft) Variable*        Data used directly in model. 

Hydraulic Conductivity K 1.3E-04 (cm/sec) Simulation Time*    5 (yr) 20      Value calculated by model.

Hydraulic Gradient i 0.01 (ft/ft)        (Don't enter any data).

Porosity n 0.2 (-) 6.  SOURCE DATA 

Source Thickness in Sat.Zone* 10 (ft)

2.  DISPERSION Source Zones:
Longitudinal Dispersivity* alpha x 7.1 (ft) Width* (ft) Conc. (mg/L)*

Transverse Dispersivity* alpha y 0.7 (ft) 10 0.001 1

Vertical Dispersivity* alpha z 0.0 (ft) 250 0.0025

or 350 0.005

Estimated Plume Length Lp 100 (ft) 250 0.0025
10 0.001

3.  ADSORPTION Source Halflife (see Help):

Retardation Factor* R 1.0 (-) Infinite Infinite (yr) View of Plume Looking Down

or Inst. React. 1st Order

Soil Bulk Density rho (kg/l) Soluble Mass Infinite (Kg) Observed Centerline Concentrations at Monitoring Wells 

Partition Coefficient Koc (L/kg) In Source NAPL, Soil If No Data Leave Blank or Enter "0"

FractionOrganicCarbon foc (-) 7.  FIELD DATA FOR COMPARISON

Concentration (mg/L) 0.0018

4.  BIODEGRADATION Dist. from Source  (ft) 0 10 20 30 40 50 60 70 80 90 100

1st Order Decay Coeff* lambda 0.35 (per yr)

or 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Solute Half-Life t-half 2.00 (year)

or Instantaneous Reaction Model

Delta Oxygen* DO 0.78 (mg/L)

Delta Nitrate* NO3 0.09 (mg/L)

Observed Ferrous Iron* Fe2+ 71.45 (mg/L)

Delta Sulfate* SO4 0 (mg/L)

Observed Methane* CH4 18 (mg/L)

Vertical Plane Source:  Look at Plume Cross-Section 

and Input Concentrations & Widths

for Zones 1, 2, and 3

L

W

or

oror

or

1
2
3
4
5

or

or

View Output

 Paste Example Dataset

View Output  Restore Formulas for Vs, 

Dispersivities, R,  lambda, other

RUN 

CENTERLINE 
RUN ARRAY

Help
Recalculate This 

Sheet



Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)

Distance (ft) Distance from Source (ft) Model to Display:

0 10 20 30 40 50 60 70 80 90 100

350 2.500E-03 2.152E-03 1.835E-03 1.415E-03 9.624E-04 5.655E-04 2.827E-04 1.189E-04 4.167E-05 1.210E-05 2.901E-06

175 5.000E-03 3.228E-03 2.753E-03 2.123E-03 1.444E-03 8.483E-04 4.241E-04 1.783E-04 6.250E-05 1.816E-05 4.351E-06

0 5.000E-03 4.304E-03 3.671E-03 2.830E-03 1.925E-03 1.131E-03 5.654E-04 2.377E-04 8.333E-05 2.421E-05 5.801E-06

-175 5.000E-03 3.228E-03 2.753E-03 2.123E-03 1.444E-03 8.483E-04 4.241E-04 1.783E-04 6.250E-05 1.816E-05 4.351E-06

-350 2.500E-03 2.152E-03 1.835E-03 1.415E-03 9.624E-04 5.655E-04 2.827E-04 1.189E-04 4.167E-05 1.210E-05 2.901E-06

MASS 3.1E+0 2.7E+0 2.3E+0 1.8E+0 1.2E+0 7.2E-1 3.6E-1 1.5E-1 5.3E-2 1.5E-2 3.7E-3

FLUX

(mg/day) Time: 5 Years Target Level:  0.001  mg/L Displayed Model:  No Degradation

Plume and Source Masses (Order-of-Magnitude Accuracy)

Plume Mass if No Biodegradation 0.0 (Kg)

- Actual Plume Mass 0.0 (Kg)

= Plume Mass Removed by Biodeg 0.0 (Kg)

0 %

Change in Electron Acceptor/Byproduct Masses:

Oxygen Nitrate Iron II Sulfate Methane

na na na na na (Kg)
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Contam. Mass in Source Now (t=5Years) Infinite (Kg)

 Current Volume of Groundwater in Plume 0.0 (ac-ft)

 Flowrate of Water Through Source Zone 0.269 (ac-ft/yr)
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Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)

Distance (ft) Distance from Source (ft) Model to Display:

0 10 20 30 40 50 60 70 80 90 100

350 2.500E-03 1.631E-03 1.045E-03 6.381E-04 3.612E-04 1.845E-04 8.289E-05 3.213E-05 1.058E-05 2.929E-06 6.755E-07

175 5.000E-03 2.447E-03 1.568E-03 9.572E-04 5.419E-04 2.767E-04 1.243E-04 4.820E-05 1.588E-05 4.394E-06 1.013E-06

0 5.000E-03 3.263E-03 2.091E-03 1.276E-03 7.225E-04 3.689E-04 1.658E-04 6.426E-05 2.117E-05 5.858E-06 1.351E-06

-175 5.000E-03 2.447E-03 1.568E-03 9.572E-04 5.419E-04 2.767E-04 1.243E-04 4.820E-05 1.588E-05 4.394E-06 1.013E-06

-350 2.500E-03 1.631E-03 1.045E-03 6.381E-04 3.612E-04 1.845E-04 8.289E-05 3.213E-05 1.058E-05 2.929E-06 6.755E-07

MASS 3.1E+0 2.1E+0 1.3E+0 8.2E-1 4.6E-1 2.4E-1 1.1E-1 4.1E-2 1.4E-2 3.7E-3 8.6E-4

FLUX

(mg/day) Time: 5 Years Target Level:  0.001  mg/L Displayed Model:  1st Order Decay

Plume and Source Masses (Order-of-Magnitude Accuracy)

Plume Mass if No Biodegradation 0.0 (Kg)

- Actual Plume Mass 0.0 (Kg)

= Plume Mass Removed by Biodeg 0.0 (Kg)

(39 %)

Change in Electron Acceptor/Byproduct Masses:

Oxygen Nitrate Iron II Sulfate Methane

na na na na na (Kg)
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Contam. Mass in Source (t=0 Years) Infinite (Kg)

Contam. Mass in Source Now (t=5Years) Infinite (Kg)

 Current Volume of Groundwater in Plume 0.0 (ac-ft)

 Flowrate of Water Through Source Zone 0.269 (ac-ft/yr)
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Plot Data > Target Mass HELP



Transverse DISSOLVED HYDROCARBON CONCENTRATIONS IN PLUME (mg/L at Z=0)

Distance (ft) Distance from Source (ft) Model to Display:

0 10 20 30 40 50 60 70 80 90 100

350 2.500E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

175 5.000E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

0 5.000E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

-175 5.000E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

-350 2.500E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

MASS 3.1E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0 0.0E+0

FLUX

(mg/day) Time: 5 Years Target Level:  0.001  mg/L Displayed Model:  Inst. Reaction

Plume and Source Masses (Order-of-Magnitude Accuracy)

Plume Mass if No Biodegradation 44.1 (Kg)

- Actual Plume Mass 0.0 (Kg)

= Plume Mass Removed by Biodeg 44.1 (Kg)

(100 %)

Change in Electron Acceptor/Byproduct Masses:

Oxygen Nitrate Iron II Sulfate Methane
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Contam. Mass in Source (t=0 Years) Infinite (Kg)

Contam. Mass in Source Now (t=5Years) Infinite (Kg)

 Current Volume of Groundwater in Plume 0.2 (ac-ft)

 Flowrate of Water Through Source Zone 0.269 (ac-ft/yr)
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Appendix B
Laboratory Analysis Reports

Chains of Custody


































































