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1.0 INTRODUCTION 

The Halifax County Landfill, operating under Solid Waste Permit #42-04, is required to submit 
semi-annual ground water monitoring reports (15A NCAC 13B .0544) for assessment 
monitoring. This report presents the results from the semi-annual monitoring event conducted 
August 27-29, 2013.   
 
The Halifax County Landfill is currently accepting C&D waste over the closed municipal solid 
waste (MSW) landfill.  In December 1997 the landfill stopped accepting MSW; and the County is 
currently transferring MSW waste off-site to a lined landfill.  The old landfill was closed per 
Solid Waste Regulations and a certification report was submitted to the Solid Waste Section 
(SWS) in September 1998.  In 2007 an Assessment of Corrective Measures1 was prepared to 
evaluate previously detected groundwater quality issues as well as remedial options for the site.  
A Corrective Action Plan (CAP)2 for the site was approved June 8, 2009.  Section 7.0 of this 
report provides an update regarding the current corrective action situation for this facility. 
 
This report includes a field procedure summary, laboratory analyses, statistical analyses and 
ground water characterization.  Summary tables and graphs, laboratory analytical reports and 
statistical results are also provided.  

2.0 SITE HYDROGEOLOGY 

According to the 1985 North Carolina Geological Map and Ground Water in the Halifax Area, 
North Carolina (Dept. of Conservation and Development Bulletin #51, 1946) the landfill is 
situated on the eastern edge of the Eastern Piedmont Physiographic Province; slightly west of 
the Coastal Plain overlap.  Generally, Western Halifax County is underlain by felsic to 
intermediate, crystalline igneous and metamorphic rocks of early to late Paleozoic age.  Eastern 
Piedmont rocks generally exhibit a northeastern strike and locally dip gently eastward due to 
regional metamorphism and folding that produced a broad plunging anticline.  The area was 
simultaneously intruded by a number of felsic (granite) plutons.  The granitic pluton underlying 
the landfill is the Butterwood Creek intrusion.  
 
Groundwater depths generally range from near surface level in the lowland areas along 
Brewer’s Creek and its tributary up to 45 ft. below grade along the ridge east of the landfill.  
Ground water at the site flows generally west towards Brewer’s Creek and its tributary.  There 
are minor seasonal variations in the flow pattern, but overall flow direction is consistent.  
 
 
 

                                                      
1 Richardson Smith Gardner and Associates, Inc., Assessment of Corrective Measures Halifax County 
Landfill 12/07. 
2 Richardson Smith Gardner and Associates, Inc., Corrective Action Plan Halifax County Landfill 5/09. 
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3.0 SAMPLING LOCATIONS 

The sampling event performed by Environment 1, Inc. utilized the ground water monitoring 
network that includes eleven monitoring wells (MW-1, MW-2A, MW-2AD, MW-3AS, MW-3D, MW-
6D, MW-7D, MW-15R, MW-16A, MW-17 and MW-18S) located around the landfill perimeter, two 
piezometers (G-13 and G-13D) and three surface water sampling points (SW-1, SW-2 and SW-3) 
up and downstream of the landfill.  Water levels were collected at two piezometer locations 
(BP-3 and BP-4) located upgradient of the landfill.  Trip and equipment blanks were also 
analyzed for quality control.       
 
Figure 1 illustrates sampling locations.  Boring logs for the groundwater monitoring wells are 
included in Appendix A. 

4.0 SAMPLING PROCEDURES 

Sampling methods followed the protocol outlined in the North Carolina Water Quality 
Monitoring Guidance Document for Solid Waste Facilities (DENR, DWM) and the approved site 
Water Quality Monitoring Plan3.  Each well was gauged to determine ground water depth and 
then purged three to five well volumes or until dry.  Depth to groundwater is presented in Table 
1.  Field measurements for pH, specific conductivity and temperature were recorded at each 
well.   
 
Samples were collected by Environment 1 personnel in laboratory prepared containers for the 
specified analytical procedures.  Ground water samples were properly preserved, placed on ice 
and transported to the laboratory facility within the specified hold times for each analysis.  Trip 
and equipment blanks were also analyzed for quality control. 

5.0 FIELD & LABORATORY RESULTS 

5.1 Field Results 

Temperature, pH, and specific conductance were measured in the field at the time of 
sampling via direct read instruments.  The field parameter results are summarized in 
Table 2 and have remained consistent with previously reported sampling events. 

5.2 Laboratory Analysis 

Samples were transported to Environment 1, Inc., in Greenville, NC, a North Carolina 
certified laboratory (NC Wastewater ID #10).  Laboratory analysis included the following: 

 metals via EPA Test Method 200.8,  
 Appendix II Volatile Organic Compounds (VOCs) via EPA Test Method 8260B, 
 pesticides and PCBs via EPA Test Method 8081B and 8151A and 
 semi-volatile organics via EPA Test Method 8270C.     

                                                      
3  Water Quality Monitoring Plan, Halifax County Landfill, Richardson Smith Gardner & Associates, May 2009. 
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Designated wells (MW-2A, MW-2AD, MW-3AS, MW-3D and MW-6D) were also analyzed 
for MNA and indicator parameters by Solid Waste Section approved methods as reported 
on the laboratory report included in Appendix B and summarized in Table 5. 
Parameters were reported to the established Solid Waste Section Reporting Limits 
(SWSLs).  

5.3 Laboratory Results 

Analytical results were compared to the NCDWM Solid Waste Section Quantitation 
Limits (SWSLs) and 15A NCAC 2L.0200 (2LStandard). 

5.3.1 Inorganic Constituents 

Four inorganic constituents barium (MW-2A, MW-6D, MW-16A and G-13), 
beryllium (G-13), iron (MW-2A, MW-2AD, MW-3AS and G-13) and zinc (MW-2A, 
MW-2AD, MW-3D, MW-6D, MW-7D, MW-16A, MW-17, G-13 and G-13D) were 
detected above their respective SWSL standards.  Antimony (G-13D) was the only 
constituent detected above the Groundwater Protection Standard.  Two inorganic 
constituents were detected above the 2L Standard:  

 
 Beryllium (G-13) and 
 iron (MW-2A, MW-2AD, MW-3AS and G-13) 

 
Most inorganic constituents were either below the method detection limit (MDL) 
or were non-quantifiable values, which are noted as “J-values”.  Inorganic 
detections are summarized in Table 3. 
 
No inorganic constituents were detected above 2B Standards in surface water 
samples.  

5.3.2 Organic Constituents 

The following constituents: 1,1-dichloroethane, 1,4-dichlorobenzene, cis-1,2–
dichloroethene, benzene, methylene chloride, tetrachloroethene, trichloroethene 
and vinyl chloride were detected above their respective SWSL. The following 
constituents were found at concentrations above their respective 2L Standards: 
 

 Benzene (MW-6D and MW-16A); 
 1,1-Dichloroethane (MW-2AD, MW-3D and MW-16A); 
 Vinyl chloride (MW-2A, MW-2AD and MW-3AS). 

 
Constituent concentrations reported by the laboratory between the MDL and 
SWSL are estimated values and are denoted with a “J” qualifier.  Organic 
detections are provided on Table 4.  Time versus concentration graphs for the 
constituents detected above their respective SWSL’s are included in Appendix C.  
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No organic constituents were detected in surface water samples collected during 
this event. 

5.3.3 MNA Constituents 

The general chemistry parameters COD, nitrate nitrogen, TOC, chloride, 
turbidity, ORP and dissolved oxygen were measured for MNA associated wells 
MW-2A, MW-2AD, MW-3AS, MW-3D and G-13 this sampling event.  General 
groundwater chemistry indicates anaerobic conditions.  MNA indicator results 
from this event are summarized in Table 5, and will be utilized for future site 
geochemistry and remedial strategy evaluation.   
 
Biochlor analysis using the low and high levels of biotransformation, indicate 
degradation is occurring.  Both downgradient plume models indicate decreases 
in PCE and TCE with increases in the ethene daughter product.  Additionally, the 
Natural Attenuation Screening protocol indicates limited evidence for anaerobic 
biodegradation, based on available data.  Biochlor evaluation of the downgradient 
plume is provided in Appendix D.   

6.0 GROUNDWATER CHARACTERIZATION 

A potentiometric surface map was prepared from ground water data for this sampling event.  
The data indicates that ground water is flowing generally to the west towards Brewer’s Creek.  
This is consistent with ground water flow patterns previously reported for the site. The 
potentiometric surface map is attached as Figure 1. 
 
Ground water flow velocities during the sampling event were calculated for two monitoring 
wells using the equation:   

V = KI/n  
where: K = hydraulic conductivity 

I = ground water gradient 
n = porosity 

  
Ground water flow velocities ranged from 0.003 ft/day (MW-16A) to 0.110 ft/day (MW-2A). These 
calculated flow velocities are included in Table 1. 

7.0 CONCLUSIONS 

In general, the detected constituents are consistent with historical analytical data.  
Tetrachloroethene and trichloroethene concentrations in MW-16A continue to demonstrate an 
increasing trend.  We will continue to watch the trends in this well to evaluate the effectiveness 
of the passive solar flare installed on the nearby vent well.  The next groundwater monitoring 
event is scheduled for February 2014.  A groundwater monitoring report will be submitted to 
NCDENR after receipt and analysis of laboratory data. 
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Table 1
Groundwater Elevations Velocities

Halifax County Closed Landfill
August 27-29, 2013

By: MG
Date:  10/2/2013

Monitoring 
Location

TOC Elevation 
(ft)

Depth to Water 
(ft)

Water Table 
Elevation (ft)

Hydraulic 
Conductivity 

(ft/day)

Assumed 
Porosity

Hydraulic 
Gradient (ft/ft)

Ground Water 
Velocity (ft/day)

MW-1 -- 31.25 -- -- -- -- --
MW-2A 246.43 5.34 241.09 1.835 0.2 0.012 0.110
MW-2AD 245.65 5.00 240.65 -- -- -- --
MW-3AS -- 9.38 -- -- -- -- --
MW-3D 251.73 8.84 242.89 -- -- -- --
MW-6D 253.22 12.50 240.72 -- -- -- --
MW-7D 249.09 4.04 245.05 -- -- -- --
MW-15R 299.78 31.51 268.27 -- -- -- --
MW-16A 271.46 7.01 264.45 0.057 0.2 0.011 0.003
MW-17 247.75 5.29 242.46 -- -- -- --
MW-18S 244.52 4.58 239.94 -- -- -- --
MW-18D 244.04 NS - -- -- -- --
BP-3 -- 30.94 - -- -- -- --
BP-9 -- 28.19 - -- -- -- --

NOTE:
1.) MW-1 is not used in the ground water characterization calculations due to its remote location from the landfill
2.) NS = Not Sampled
3.) Hydraulic Conductivity data from slug tests performed by G.N. Richardson and Associates in 1997.
4.) Porosity values assumed from Groundwater & Wells (Driscoll)
5.) Velocity Calculated from V=K*I/n

V = velocity
K = Hydraulic Conductivity
I = Gradient
n = Porosity

6.) Deep wells not used in velocity calculations

H:\Projects\Groundwater Monitoring\2. Groundwater Monitoring Reports\Halifax\T. Halifax 8-2013\closed MSW\aug 2013 hal gw tables.xlsx



Table 2
Field Parameters

Halifax County Closed Landfill
August 27-29, 2013

By: SH
Date: 10/1/2013

Monitoring 
Location

pH (std units)
Specific 

Conductivity 
(umhos/cm)

Temperature (oC) Turbidity (NTU)
Dissolved Oxygen 

(DO) (mg/l)

Oxygen 
Reduction 
Potential 

(ORP) (mv)
MW-1 1.5 24 16 45 12.03 536.3

MW-2A 6 240 22 180 2.54 -38.7
MW-2AD 5.7 403 16 20 0.75 67.8
MW-3AS 6.1 422 19 180 0.65 -43.4
MW-3D 5.8 187 19 9.9 0.66 209.2
MW-6D 5.7 558 18 24 1.06 138.3
MW-7D 5.6 40 18 60 8.49 341

MW-15R 5 56 17 50 6.56 343.6
MW-16A 5.8 156 17 5.8 4.46 280.9
MW-17 5.6 137 20 65 0.75 176.4

MW-18S 6.1 176 21 230 0.9 11.6
G-13 4.6 108 18 340 0.66 242

G-13D 5.1 79 18 19 4.3 248.8
SW-1 6.3 99 21 NA NA NA
SW-2 6.3 287 23 NA NA NA
SW-3 6.4 486 19 NA NA NA

Note: Field data collected by Environment 1 personnel.
NA = Not Analyzed
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Table 3
Detected Inorganic Constituents
Halifax County Closed Landfill

August 27-29, 2013

By: SH
Date:  10/1/2013

Monitoring 
Location

MDL SWSL
2L or GWP* 

Standard
2B Standard MW-1 MW-2A MW-2AD MW-3AS MW-3D MW-6D MW-7D MW-15R MW-16A MW-17 MW-18S G-13 G-13D SW-1 SW-2 SW-3

Antimony 0.02 6 1 * 640 3.2 J 0.12 J 0.26 J 0.25 J 0.40J 0.29 J 1.5 J 2.1 J 0.06 J 0.10 J 0.24 J 0.38 J 5.1 <0.02 0.14 J <0.02

Arsenic 0.05 10 10 10 0.23 J 1.8 J 1.3 J 2.9 J 0.17 J <0.05 0.16 J 0.08 J 0.92 J 0.28 J 2.8 J 1.9 J 0.12 J 0.94 J 1.2 J 0.93 J

Barium 0.06 100 700 2000000 32.9 J 143 92.7 J 35.6 J 71 J 632 45.3 J 50.9 J 115 45.3 J 82.5 J 134 13.9 J 25.5 J 40.7 J 18.6 J

Beryllium 0.03 1 4 * 6.5 0.19 J 0.79 J 0.08 J 0.23 J 0.16 J 0.58 J 0.18 J 0.14 J 0.98 J 0.46 J 0.07 J 7 0.32 J 0.03 J 0.04 J 0.66 J

Cadmium 0.05 1 2 2 0.15 J 0.20 J 0.20 J 0.28 J 0.36 J 0.58 J 0.25 J 0.24 J 0.77 J 0.24 J 0.22 J 0.85 J 0.44 J <0.05 0.09 J 0.30 J

Cobalt 0.02 10 1 * 270 0.62 J 3.6 J 4.8 J  3.1 J 0.09 J 2.4 J 0.26 J 0.43 J 0.82 J 0.64 J 5.2 J 7.7 J 0.56 J 0.35 J 0.44 J 0.66 J

Copper 0.06 10 1000 7 1.1 J 2.1 J 0.83 J 1.3 J 2.5 J 1.7 J 1.2 J 0.96 J 0.70 J 1.4 J 1.8 J 6.1 J 3.8 J 0.64 J 0.32 J 0.45 J

Chromium, total 0.04 10 10 50 0.56 J 2.2 J <0.04 0.26 J 0.13 J 0.14 J 0.08 J 0.10 J <0.04 0.4 J 0.39 J 1.3 J <0.04 0.22 J <0.04 <0.04

Iron 13.6 300 300 1000 NA 31275 4820 88900 291 J NA NA NA NA NA NA 24775 NA NA NA NA

Lead 0.02 10 15 25 1.1 J 2.3 J 0.21 J 1 J 0.4 J 0.48 J 0.98 J 0.32 J 3.8 J 1.8 J 0.38 J 8.4 J 0.61 J 0.34 J 0.19 J 0.08 J

Mercury 0.01 0.2 1 0.012 NA <0.01 <0.01 <0.01 <0.01 <0.01 NA 0.05 J <0.01 <0.01 <0.01 NA NA NA NA NA

Nickel 0.45 50 100 88 0.96 J 1.5 J 1.8 J 0.89 J 0.87 J 2.3 J 0.83 J 0.78 J 1.0 J 1.0 J 1.6 J 3.2 J 0.96 J 1.8 J 1.3 J 2.0 J

Selenium 0.06 10 20 5 <0.06 0.21 J <0.06 0.14 J <0.06 0.37 J <0.06 <0.06 <0.06 0.20 J 0.06 J 1.2 J <0.06 0.07 J 1.5 J 3.2 J

Silver 0.03 10 20 0.06 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 0.03 J <0.03

Thallium 0.02 5.5 0.28 * 0.47 <0.02 0.08 J 0.28 J 0.03 J <0.02 0.03 J 0.03 J 0.12 J <0.02 0.04 J 0.03 J 0.30 J 0.03 J <0.02 0.03 J <0.02

Tin 0.06 100 2000 * NE NA 0.45 J 0.35 J 2.0 J 0.32 J 0.65 J NA 0.59 J 0.38 J 0.45 J 0.46 J NA NA NA NA NA

Vanadium 0.07 25 0.3 * NE 1.1 J 6.2 J 0.36 J 2.1 J 0.31 J 1.1 J 0.88 J 0.43 J 1.3 J 2.2 J 1.7 J 14.1 J 0.39 J 1.7 J 0.88 J 2.1 J

Zinc 0.47 10 1000 50 5.4 J 19 11 8.0 J 13 17 11 8.4 J 13 13 9.9 J 61 13 4.1 J 2.9 J 11

SWSL - Solid Waste Section Quantitation Limits
2L - Groundwater Standards (15A NCAC 2L 0200)

GWP - Groundwater Protection Standards (noted by *)
2B - NCAC 2B Standard for Class C waters

MDL - Method Detection Limit
Shading - Detection above 2L Standard

Bold - Constituents detected above SWSL
J - Laboratory defined detection between MDL and SWSL limit

< MDL - Not detected at or above MDL
NA - Not analyzed

Table units are presented in ug/l.
Lab data analysis by Environment 1, Inc. Report dated 10/01/2013, Client ID#6015
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Table 4
Detected Organic Constituents
Halifax County Closed Landfill

August 27-29, 2013

By:SH
Date: 10/1/2013

Monitoring Location MDL SWSL 2L Standard MW-2A MW-2AD MW-3AS MW-3D MW-6D MW-15R MW-16A MW-17 MW-18S

Benzene 0.24 1 1 <0.24 0.5 J 0.8 J 0.4 J 2.0 <0.24 3.0 <0.24 <0.24
1,1-Dichloroethane 0.20 5 6 1.8 J 7.9 6.3 7.5 0.3 J 2.9 J 14.0 3.6 J 0.4 J
1,1-Dichloroethene 0.17 5 7 <0.17 <0.17 <0.17 0.20 J <0.17 <0.17 0.6 J <0.17 <0.17
1,2-Dichlorobenzene 0.32 5 20 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 1.0 J <0.32 <0.32
1,2- Dichloropropane 0.21 1 0.6 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.40 J <0.21 <0.21
2,4-D 0.36 2 70 0.39 J <0.36 <0.36 <0.36 <0.36 <0.36 <0.36 <0.36 <0.36
1,4-Dichlorobenzene 0.39 1 6 <0.39 1.0 0.5 J 0.4 J 3.1 <0.39 1.6 <0.39 <0.39
Bis (2-Ethylhexyl) Phthalate 9.97 15 3 10.2 J <9.97 <9.97 11.7 J <9.97 <9.97 <9.97 <9.97 <9.97
Dichlorodifluoromethane 0.51 5 1000 <0.51 <0.51 <0.51 0.80 J <0.51 <0.51 8.5 0.8 J <0.51
Cis-1,2-Dichlorethene 0.25 5 70 <0.25 10.5 5.0 8.5 0.5 J 0.80 J 37.4 2.4 J <0.25
Chlorobenzene 0.30 3 50 0.3 J 2.2 J 1.1 J 0.4 J 10.1 <0.30 1.1 J <0.30 <0.30
Chloroethane 0.48 10 3000 <0.48 <0.48 0.70 J <0.48 1.10 J <0.48 0.7 J <0.48 <0.48
Methylene chloride 0.64 1 5 <0.64 <0.64 <0.64 <0.64 <0.64 0.7 J 1.7 <0.64 <0.64
Tetrachloroethene 0.17 1 0.7 <0.17 <0.17 <0.17 1.4 <0.17 1.30 58.9 1.1 J <0.17
Trans-1,2 Dichloroethene 0.23 5 100 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 0.50 J <0.23 <0.23
Trichloroethene 0.23 1 3 <0.23 2.4 0.7 J 1.3 <0.23 0.50 J 26.4 0.9 J <0.23
Trichlorofluoromethane 0.24 1 2000 <0.24 <0.24 <0.24 <0.24 <0.24 <0.24 0.40 J <0.24 <0.24
Vinyl Chloride 0.63 1 0.03 2.7 3.8 2.2 <0.63 <0.63 <0.63 <0.63 <0.63 <0.63

SWSL - Solid Waste Section Quantitation Limits .
2L - Groundwater Standards (15A NCAC 2L 0200)

GWP - Groundwater Protection Standards (noted by *)
MDL - Method Detection Limit

Shading - Detection above 2L standard or GWP standard
Bold - Constituents detected above SWSL

J - Laboratory defined detection between the MDL and SWSL
<MDL - Not detected at or above MDL

NA - Not applicable
Table units are presented in ug/l.
Lab data analysis by Environment 1, Inc. Report dated 10/01/2013, Client ID#6015
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Table 5
MNA Parameter Summary

Halifax County Closed Landfill
August 27-29, 2013

By: SH
Date: 10/1/2013

MDL* SWSL MW-2A MW-2AD MW-3AS MW-3D G-13

COD, ug/l 20000 NE 29000 <20000 22000 <20000 27000
Nitrate Nitrogen as N, ug/l 30 10000 <30 130 J 70 J 50 J 120 J
Total Organic Carbon, ug/l 300 NE 7250 1220 3300 <300 2650
Chloride, ug/l 5000 NE 8000 7000 11000 10000 11000
Turbidity, NTU 1 NE 180 20 180 9.9 340
Dissolved Oxygen, ug/l 100 NE 2540 750 650 660 0.66
ORP, mv -- NE -38.7 67.8 -43.4 209.2 242

MDL - Method Detection Limit
SWSL - Solid Waste Section Quantitation Limits

J - Laboratory defined detection between the MDL and SWSL
< MDL - Not detected at or above MDL

NE - not established
Lab data analysis by Environment 1, Inc. Report dated 10/01/2013, Client ID#6015
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Natural Attenuation Interpretation Score
 Screening   Inadequate evidence for anaerobic biodegradation* of chlorinated organics 0 to 5  

Protocol   Limited evidence for anaerobic biodegradation* of chlorinated organics 6 to 14 Score: 10
  Adequate evidence for anaerobic biodegradation* of chlorinated organics 15 to 20

  Strong evidence for anaerobic biodegradation* of chlorinated organics >20 Scroll to End of Table

Concentration in Points
Analysis Most Contam. Zone Interpretation Yes No Awarded 

Oxygen* <0.5 mg/L Tolerated, suppresses the reductive pathway at higher 3
concentrations

> 5mg/L Not tolerated; however, VC may be oxidized aerobically                                          

Nitrate* <1 mg/L At higher concentrations may compete with reductive 2
pathway

Iron II* >1 mg/L Reductive pathway possible; VC may be oxidized under 
Fe(III)-reducing conditions

Sulfate* <20 mg/L At higher concentrations may compete with reductive
pathway

Sulfide* >1 mg/L Reductive pathway possible
 

Methane* >0.5 mg/L Ultimate reductive daughter product, VC Accumulates

Oxidation <50 millivolts (mV) Reductive pathway possible 1
Reduction
Potential* (ORP) <-100mV Reductive pathway likely
  
pH* 5 < pH < 9 Optimal range for reductive pathway 0

TOC >20 mg/L Carbon and energy source; drives dechlorination; can be 0
natural or anthropogenic

Temperature* >20oC At T >20oC biochemical process is accelerated 0

Carbon Dioxide >2x background Ultimate oxidative daughter product

Alkalinity >2x background Results from interaction of carbon dioxide with aquifer
minerals

Chloride* >2x background Daughter product of organic chlorine

Hydrogen >1 nM Reductive pathway possible, VC may accumulate

Volatile Fatty Acids >0.1 mg/L Intermediates resulting from biodegradation of aromatic
compounds; carbon and energy source

BTEX* >0.1 mg/L Carbon and energy source; drives dechlorination 0

PCE* Material released 0

TCE* Daughter product of PCE a/ 2
 

DCE* Daughter product of TCE.
If cis is greater than 80% of total DCE it is likely a daughter
product of TCEa/; 1,1-DCE can be a chem. reaction product of TCA

VC* Daughter product of DCEa/ 2

1,1,1- Material released
Trichloroethane*
DCA Daughter product of TCA under reducing conditions

Carbon Material released
Tetrachloride
Chloroethane* Daughter product of DCA or VC under reducing conditions

Ethene/Ethane >0.01 mg/L Daughter product of VC/ethene

>0.1 mg/L Daughter product of VC/ethene

Chloroform Daughter product of Carbon Tetrachloride

Dichloromethane Daughter product of Chloroform
 

* required analysis.

a/ Points awarded only if it can be shown that the compound is a daughter product

 (i.e., not a constituent of the source NAPL).

End of Form

RSC

* reductive dechlorination

The following is taken from the USEPA protocol (USEPA, 1998).   
The results of this scoring process have no regulatory 
significance.
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BIOCHLOR Natural Attenuation Decision Support System Halifax County Data Input Instructions:
Version 2.2 Downgradient Plume 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*    10 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 1350 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 66.6 (ft/yr) Modeled Area Length* 150 (ft) Test if

or Zone 1  Length* 150 (ft) Biotransformation
Hydraulic Conductivity K 3.785E-04 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.034 (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* 25 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3.  ADSORPTION Width* (ft) 1350
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.7 (kg/L) PCE .056 0.2
FractionOrganicCarbon, foc 1.0E-3 (-) TCE 15.8 0.2 View of Plume Looking Down
Partition Coefficient Koc DCE 98.5 0.2

PCE 426 (L/kg) 4.62 (-) VC 3.08 0.2 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.11 (-) ETH 0.03 0.2
DCE 125 (L/kg) 2.06 (-)  
VC 30 (L/kg) 1.25 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.57 (-) PCE Conc. (mg/L) 0.0 0.0000

Common R (used in model)* = 2.11 TCE Conc. (mg/L) 0.0 0.0007

4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) 0.0005 0.0050

Zone 1  (1/yr) half-life (yrs) Yield VC Conc.   (mg/L) 0.0 0.0022

PCE          TCE 9.900 0.07 0.79 ETH Conc. (mg/L)
TCE          DCE 13.860 0.05 0.74 Distance from Source (ft) 160 280
DCE           VC 3.850 0.18 0.64 Date  Data Collected 2013
VC           ETH 5.775 0.12 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  (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

Paste 

Restore 
RUN 

CENTERLINE 

Help

Natural Attenuation

L

W

or

RUN ARRAY

Zone 2=

C

RESET

Source Options

SEE 


HELP

Calc.



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

540 0.008 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
270 0.008 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0 0.008 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-270 0.008 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-540 0.008 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00098.500

MASS 2.6E+2 9.3E+1 3.3E+1 1.2E+1 4.0E+0 1.4E+0 5.0E-1 1.8E-1 6.2E-2 2.2E-2 7.7E-3
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.005 mg/L Displayed Model:  Biotransformation PCE

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 0.8 (Kg)
  

- Plume Mass If Biotransformation/Production 0.0 (Kg)
 

  Mass Removed 0.8 (Kg)

% Biotransformed = +94.2%
 % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 0.76 MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 2.138 0.578 0.156 0.042 0.011 0.003 0.001 0.000 0.000 0.000 0.000
270 2.138 0.578 0.156 0.042 0.011 0.003 0.001 0.000 0.000 0.000 0.000

0 2.138 0.578 0.156 0.042 0.011 0.003 0.001 0.000 0.000 0.000 0.000
-270 2.138 0.578 0.156 0.042 0.011 0.003 0.001 0.000 0.000 0.000 0.000
-540 2.138 0.578 0.156 0.042 0.011 0.003 0.001 0.000 0.000 0.000 0.00098.500

MASS 7.5E+4 2.0E+4 5.4E+3 1.5E+3 4.0E+2 1.1E+2 2.9E+1 8.0E+0 2.2E+0 6.0E-1 1.7E-1
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.005 mg/L Displayed Model:  Biotransformation TCE

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 238.7 (Kg)
  

- Plume Mass If Biotransformation/Production 11.2 (Kg)
 

  Mass Removed 227.5 (Kg)

% Biotransformed = +95.3%
 % Change in Mass Rate = 100.0 %

 Current Volume of Ground Water in Plume 3.79 MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr. 0.00
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 13.331 8.717 5.423 3.305 1.997 1.201 0.722 0.433 0.260 0.156 0.093
270 13.331 8.717 5.423 3.305 1.997 1.201 0.722 0.433 0.260 0.156 0.093

0 13.331 8.717 5.423 3.305 1.997 1.201 0.722 0.433 0.260 0.156 0.093
-270 13.331 8.717 5.423 3.305 1.997 1.201 0.722 0.433 0.260 0.156 0.093
-540 13.331 8.717 5.423 3.305 1.997 1.201 0.722 0.433 0.260 0.156 0.09398.500

MASS 4.6E+5 3.0E+5 1.9E+5 1.2E+5 7.0E+4 4.2E+4 2.5E+4 1.5E+4 9.1E+3 5.4E+3 3.3E+3
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.070 mg/L Displayed Model:  Biotransformation DCE

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 1488.3 (Kg)
  

- Plume Mass If Biotransformation/Production 174.8 (Kg)
 

  Mass Removed 1313.5 (Kg)

% Biotransformed = +88.3%
 % Change in Mass Rate = 99.3 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 0.417 2.188 2.318 1.899 1.394 0.963 0.640 0.415 0.264 0.166 0.103
270 0.417 2.188 2.318 1.899 1.394 0.963 0.640 0.415 0.264 0.166 0.103

0 0.417 2.188 2.318 1.899 1.394 0.963 0.640 0.415 0.264 0.166 0.103
-270 0.417 2.188 2.318 1.899 1.394 0.963 0.640 0.415 0.264 0.166 0.103
-540 0.417 2.188 2.318 1.899 1.394 0.963 0.640 0.415 0.264 0.166 0.10398.500

MASS 1.5E+4 7.6E+4 8.1E+4 6.6E+4 4.9E+4 3.4E+4 2.2E+4 1.4E+4 9.2E+3 5.8E+3 3.6E+3
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.002 mg/L Displayed Model:  Biotransformation VC

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 46.5 (Kg)
  

- Plume Mass If Biotransformation/Production 63.7 (Kg)
 

  Mass Removed -17.1 (Kg)

% Biotransformed = -36.9 %
 % Change in Mass Rate = 75.2 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 0.004 1.382 2.923 4.358 5.637 6.784 7.842 8.846 9.819 10.765 11.679
270 0.004 1.382 2.923 4.358 5.637 6.784 7.842 8.846 9.819 10.765 11.679

0 0.004 1.382 2.923 4.358 5.637 6.784 7.842 8.846 9.819 10.765 11.679
-270 0.004 1.382 2.923 4.358 5.637 6.784 7.842 8.846 9.819 10.765 11.679
-540 0.004 1.382 2.923 4.358 5.637 6.784 7.842 8.846 9.819 10.765 11.67998.500

MASS 1.4E+2 4.8E+4 1.0E+5 1.5E+5 2.0E+5 2.4E+5 2.7E+5 3.1E+5 3.4E+5 3.8E+5 4.1E+5
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  mg/L Displayed Model:  Biotransformation ETH

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 0.5 (Kg)
  

- Plume Mass If Biotransformation/Production 422.4 (Kg)
 

  Mass Removed -422.0 (Kg)

% Biotransformed = -93095.4 %
 % Change in Mass Rate = -287514.3 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 0.008 0.008 0.009 0.010 0.011 0.012 0.014 0.015 0.016 0.017 0.019
270 0.008 0.008 0.009 0.010 0.011 0.012 0.014 0.015 0.016 0.017 0.019

0 0.008 0.008 0.009 0.010 0.011 0.012 0.014 0.015 0.016 0.017 0.019
-270 0.008 0.008 0.009 0.010 0.011 0.012 0.014 0.015 0.016 0.017 0.019
-540 0.008 0.008 0.009 0.010 0.011 0.012 0.014 0.015 0.016 0.017 0.01998.500

MASS 2.6E+2 2.9E+2 3.2E+2 3.6E+2 3.9E+2 4.3E+2 4.7E+2 5.2E+2 5.6E+2 6.0E+2 6.5E+2
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.005 mg/L Displayed Model:  No Degradation PCE

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 0.8 (Kg)
  

- Plume Mass If Biotransformation/Production 0.0 (Kg)
 

  Mass Removed 0.8 (Kg)

% Biotransformed = +94.2%
 % Change in Mass Rate = -145.7 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 2.138 2.376 2.638 2.926 3.241 3.583 3.949 4.337 4.741 5.154 5.565
270 2.138 2.376 2.638 2.926 3.241 3.583 3.949 4.337 4.741 5.154 5.565

0 2.138 2.376 2.638 2.926 3.241 3.583 3.949 4.337 4.741 5.154 5.565
-270 2.138 2.376 2.638 2.926 3.241 3.583 3.949 4.337 4.741 5.154 5.565
-540 2.138 2.376 2.638 2.926 3.241 3.583 3.949 4.337 4.741 5.154 5.56598.500

MASS 7.5E+4 8.3E+4 9.2E+4 1.0E+5 1.1E+5 1.2E+5 1.4E+5 1.5E+5 1.7E+5 1.8E+5 1.9E+5
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.005 mg/L Displayed Model:  No Degradation TCE

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 238.7 (Kg)
  

- Plume Mass If Biotransformation/Production 11.2 (Kg)
 

  Mass Removed 227.5 (Kg)

% Biotransformed = +95.3%
 % Change in Mass Rate = -160.3 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 13.331 14.812 16.446 18.243 20.206 22.334 24.618 27.037 29.557 32.132 34.695
270 13.331 14.812 16.446 18.243 20.206 22.334 24.618 27.037 29.557 32.132 34.695

0 13.331 14.812 16.446 18.243 20.206 22.334 24.618 27.037 29.557 32.132 34.695
-270 13.331 14.812 16.446 18.243 20.206 22.334 24.618 27.037 29.557 32.132 34.695
-540 13.331 14.812 16.446 18.243 20.206 22.334 24.618 27.037 29.557 32.132 34.69598.500

MASS 4.6E+5 5.2E+5 5.7E+5 6.4E+5 7.0E+5 7.8E+5 8.6E+5 9.4E+5 1.0E+6 1.1E+6 1.2E+6
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.070 mg/L Displayed Model:  No Degradation DCE

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 1488.3 (Kg)
  

- Plume Mass If Biotransformation/Production 174.8 (Kg)
 

  Mass Removed 1313.5 (Kg)

% Biotransformed = +88.3%
 % Change in Mass Rate = -160.3 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 0.417 0.463 0.514 0.570 0.632 0.698 0.770 0.845 0.924 1.005 1.085
270 0.417 0.463 0.514 0.570 0.632 0.698 0.770 0.845 0.924 1.005 1.085

0 0.417 0.463 0.514 0.570 0.632 0.698 0.770 0.845 0.924 1.005 1.085
-270 0.417 0.463 0.514 0.570 0.632 0.698 0.770 0.845 0.924 1.005 1.085
-540 0.417 0.463 0.514 0.570 0.632 0.698 0.770 0.845 0.924 1.005 1.08598.500

MASS 1.5E+4 1.6E+4 1.8E+4 2.0E+4 2.2E+4 2.4E+4 2.7E+4 2.9E+4 3.2E+4 3.5E+4 3.8E+4
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.002 mg/L Displayed Model:  No Degradation VC

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 46.5 (Kg)
  

- Plume Mass If Biotransformation/Production 63.7 (Kg)
 

  Mass Removed -17.1 (Kg)

% Biotransformed = -36.9 %
 % Change in Mass Rate = -160.3 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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

540

0.000001

-540

0.00

0.20

0.40

0.60

0.80

1.00

1.20

0

15 30 45 60 75 90

10
5

12
0

13
5

15
0

ft.

C
o

n
ce

n
tr

at
io

n
 (

m
g

/L
)

Distance from Source (ft.)

Compare to Pump and Treat

(source to edge)

See 
acre-ft



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

540 0.004 0.005 0.005 0.006 0.006 0.007 0.007 0.008 0.009 0.010 0.011
270 0.004 0.005 0.005 0.006 0.006 0.007 0.007 0.008 0.009 0.010 0.011

0 0.004 0.005 0.005 0.006 0.006 0.007 0.007 0.008 0.009 0.010 0.011
-270 0.004 0.005 0.005 0.006 0.006 0.007 0.007 0.008 0.009 0.010 0.011
-540 0.004 0.005 0.005 0.006 0.006 0.007 0.007 0.008 0.009 0.010 0.01198.500

MASS 1.4E+2 1.6E+2 1.7E+2 1.9E+2 2.1E+2 2.4E+2 2.6E+2 2.9E+2 3.1E+2 3.4E+2 3.7E+2
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  mg/L Displayed Model:  No Degradation ETH

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 0.5 (Kg)
  

- Plume Mass If Biotransformation/Production 422.4 (Kg)
 

  Mass Removed -422.0 (Kg)

% Biotransformed = -93095.4 %
 % Change in Mass Rate = -160.3 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

If "Can't Calc.", 
make model area 
longer
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BIOCHLOR Natural Attenuation Decision Support System Halifax County Data Input Instructions:
Version 2.2 Downgradient Plume 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*    10 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 1350 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 66.6 (ft/yr) Modeled Area Length* 150 (ft) Test if

or Zone 1  Length* 150 (ft) Biotransformation
Hydraulic Conductivity K 3.785E-04 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.034 (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* 25 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3.  ADSORPTION Width* (ft) 1350
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.7 (kg/L) PCE .056 0.2
FractionOrganicCarbon, foc 1.0E-3 (-) TCE 15.8 0.2 View of Plume Looking Down
Partition Coefficient Koc DCE 98.5 0.2

PCE 426 (L/kg) 4.62 (-) VC 3.08 0.2 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.11 (-) ETH 0.03 0.2
DCE 125 (L/kg) 2.06 (-)  
VC 30 (L/kg) 1.25 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.57 (-) PCE Conc. (mg/L) 0.0000 0.0000

Common R (used in model)* = 2.11 TCE Conc. (mg/L) 0.0000 0.0007

4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) 0.0005 0.0050

Zone 1  (1/yr) half-life (yrs) Yield VC Conc.   (mg/L) 0.0000 0.0022

PCE          TCE 0.578 1.20 0.79 ETH Conc. (mg/L)
TCE          DCE 0.770 0.90 0.74 Distance from Source (ft) 160 280
DCE           VC 0.210 3.30 0.64 Date  Data Collected 2013
VC           ETH 0.267 2.60 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  (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

Paste 

Restore 
RUN 

CENTERLINE 

Help

Natural Attenuation

L

W

or

RUN ARRAY

Zone 2=

C

RESET

Source Options

SEE 


HELP

Calc.



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

540 0.008 0.007 0.007 0.007 0.007 0.006 0.006 0.006 0.006 0.006 0.005
270 0.008 0.007 0.007 0.007 0.007 0.006 0.006 0.006 0.006 0.006 0.005

0 0.008 0.007 0.007 0.007 0.007 0.006 0.006 0.006 0.006 0.006 0.005
-270 0.008 0.007 0.007 0.007 0.007 0.006 0.006 0.006 0.006 0.006 0.005
-540 0.008 0.007 0.007 0.007 0.007 0.006 0.006 0.006 0.006 0.006 0.00598.500

MASS 2.6E+2 2.6E+2 2.5E+2 2.4E+2 2.3E+2 2.2E+2 2.1E+2 2.1E+2 2.0E+2 1.9E+2 1.8E+2
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.005 mg/L Displayed Model:  Biotransformation PCE

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 0.8 (Kg)
  

- Plume Mass If Biotransformation/Production 0.4 (Kg)
 

  Mass Removed 0.4 (Kg)

% Biotransformed = +52.5%
 % Change in Mass Rate = 30.0 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 2.138 1.988 1.848 1.718 1.597 1.484 1.379 1.282 1.190 1.104 1.024
270 2.138 1.988 1.848 1.718 1.597 1.484 1.379 1.282 1.190 1.104 1.024

0 2.138 1.988 1.848 1.718 1.597 1.484 1.379 1.282 1.190 1.104 1.024
-270 2.138 1.988 1.848 1.718 1.597 1.484 1.379 1.282 1.190 1.104 1.024
-540 2.138 1.988 1.848 1.718 1.597 1.484 1.379 1.282 1.190 1.104 1.02498.500

MASS 7.5E+4 6.9E+4 6.4E+4 6.0E+4 5.6E+4 5.2E+4 4.8E+4 4.5E+4 4.1E+4 3.8E+4 3.6E+4
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.005 mg/L Displayed Model:  Biotransformation TCE

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 238.7 (Kg)
  

- Plume Mass If Biotransformation/Production 94.6 (Kg)
 

  Mass Removed 144.1 (Kg)

% Biotransformed = +60.4%
 % Change in Mass Rate = 52.1 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 13.331 14.275 15.246 16.240 17.257 18.291 19.333 20.369 21.383 22.350 23.241
270 13.331 14.275 15.246 16.240 17.257 18.291 19.333 20.369 21.383 22.350 23.241

0 13.331 14.275 15.246 16.240 17.257 18.291 19.333 20.369 21.383 22.350 23.241
-270 13.331 14.275 15.246 16.240 17.257 18.291 19.333 20.369 21.383 22.350 23.241
-540 13.331 14.275 15.246 16.240 17.257 18.291 19.333 20.369 21.383 22.350 23.24198.500

MASS 4.6E+5 5.0E+5 5.3E+5 5.7E+5 6.0E+5 6.4E+5 6.7E+5 7.1E+5 7.5E+5 7.8E+5 8.1E+5
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.070 mg/L Displayed Model:  Biotransformation DCE

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 1488.3 (Kg)
  

- Plume Mass If Biotransformation/Production 1174.1 (Kg)
 

  Mass Removed 314.2 (Kg)

% Biotransformed = +21.1%
 % Change in Mass Rate = -74.3 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 0.417 0.907 1.445 2.031 2.664 3.342 4.062 4.816 5.593 6.381 7.161
270 0.417 0.907 1.445 2.031 2.664 3.342 4.062 4.816 5.593 6.381 7.161

0 0.417 0.907 1.445 2.031 2.664 3.342 4.062 4.816 5.593 6.381 7.161
-270 0.417 0.907 1.445 2.031 2.664 3.342 4.062 4.816 5.593 6.381 7.161
-540 0.417 0.907 1.445 2.031 2.664 3.342 4.062 4.816 5.593 6.381 7.16198.500

MASS 1.5E+4 3.2E+4 5.0E+4 7.1E+4 9.3E+4 1.2E+5 1.4E+5 1.7E+5 1.9E+5 2.2E+5 2.5E+5
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.002 mg/L Displayed Model:  Biotransformation VC

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 46.5 (Kg)
  

- Plume Mass If Biotransformation/Production 232.9 (Kg)
 

  Mass Removed -186.4 (Kg)

% Biotransformed = -400.4 %
 % Change in Mass Rate = -1618.0 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 0.004 0.043 0.104 0.189 0.300 0.440 0.611 0.812 1.042 1.297 1.574
270 0.004 0.043 0.104 0.189 0.300 0.440 0.611 0.812 1.042 1.297 1.574

0 0.004 0.043 0.104 0.189 0.300 0.440 0.611 0.812 1.042 1.297 1.574
-270 0.004 0.043 0.104 0.189 0.300 0.440 0.611 0.812 1.042 1.297 1.574
-540 0.004 0.043 0.104 0.189 0.300 0.440 0.611 0.812 1.042 1.297 1.57498.500

MASS 1.4E+2 1.5E+3 3.6E+3 6.6E+3 1.0E+4 1.5E+4 2.1E+4 2.8E+4 3.6E+4 4.5E+4 5.5E+4
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  mg/L Displayed Model:  Biotransformation ETH

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 0.5 (Kg)
  

- Plume Mass If Biotransformation/Production 38.7 (Kg)
 

  Mass Removed -38.2 (Kg)

% Biotransformed = -8434.4 %
 % Change in Mass Rate = -38659.1 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 0.008 0.008 0.009 0.010 0.011 0.013 0.014 0.015 0.017 0.018 0.020
270 0.008 0.008 0.009 0.010 0.011 0.013 0.014 0.015 0.017 0.018 0.020

0 0.008 0.008 0.009 0.010 0.011 0.013 0.014 0.015 0.017 0.018 0.020
-270 0.008 0.008 0.009 0.010 0.011 0.013 0.014 0.015 0.017 0.018 0.020
-540 0.008 0.008 0.009 0.010 0.011 0.013 0.014 0.015 0.017 0.018 0.02098.500

MASS 2.6E+2 2.9E+2 3.3E+2 3.6E+2 4.0E+2 4.4E+2 4.9E+2 5.4E+2 5.9E+2 6.4E+2 6.9E+2
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.005 mg/L Displayed Model:  No Degradation PCE

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 0.8 (Kg)
  

- Plume Mass If Biotransformation/Production 0.4 (Kg)
 

  Mass Removed 0.4 (Kg)

% Biotransformed = +52.5%
 % Change in Mass Rate = -160.3 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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

540

0.000001

-540

0.00

0.01

0.01

0.02

0.02

0

15 30 45 60 75 90

10
5

12
0

13
5

15
0

ft.

C
o

n
ce

n
tr

at
io

n
 (

m
g

/L
)

Distance from Source (ft.)

Compare to Pump and Treat

(source to edge)

See 
acre-ft



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

540 2.138 2.376 2.638 2.926 3.241 3.583 3.949 4.337 4.741 5.154 5.565
270 2.138 2.376 2.638 2.926 3.241 3.583 3.949 4.337 4.741 5.154 5.565

0 2.138 2.376 2.638 2.926 3.241 3.583 3.949 4.337 4.741 5.154 5.565
-270 2.138 2.376 2.638 2.926 3.241 3.583 3.949 4.337 4.741 5.154 5.565
-540 2.138 2.376 2.638 2.926 3.241 3.583 3.949 4.337 4.741 5.154 5.56598.500

MASS 7.5E+4 8.3E+4 9.2E+4 1.0E+5 1.1E+5 1.2E+5 1.4E+5 1.5E+5 1.7E+5 1.8E+5 1.9E+5
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.005 mg/L Displayed Model:  No Degradation TCE

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 238.7 (Kg)
  

- Plume Mass If Biotransformation/Production 94.6 (Kg)
 

  Mass Removed 144.1 (Kg)

% Biotransformed = +60.4%
 % Change in Mass Rate = -160.3 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 13.331 14.812 16.446 18.243 20.206 22.334 24.618 27.037 29.557 32.132 34.695
270 13.331 14.812 16.446 18.243 20.206 22.334 24.618 27.037 29.557 32.132 34.695

0 13.331 14.812 16.446 18.243 20.206 22.334 24.618 27.037 29.557 32.132 34.695
-270 13.331 14.812 16.446 18.243 20.206 22.334 24.618 27.037 29.557 32.132 34.695
-540 13.331 14.812 16.446 18.243 20.206 22.334 24.618 27.037 29.557 32.132 34.69598.500

MASS 4.6E+5 5.2E+5 5.7E+5 6.4E+5 7.0E+5 7.8E+5 8.6E+5 9.4E+5 1.0E+6 1.1E+6 1.2E+6
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.070 mg/L Displayed Model:  No Degradation DCE

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 1488.3 (Kg)
  

- Plume Mass If Biotransformation/Production 1174.1 (Kg)
 

  Mass Removed 314.2 (Kg)

% Biotransformed = +21.1%
 % Change in Mass Rate = -160.3 %

 Current Volume of Ground Water in Plume Can't Calc. MGal
 Flow Rate of Water Through Source Area 0.009 MGD

 
Pumping Rate (gpm)

# Pore Volumes Removed Per Yr.
#  Pore Volumes to Clean-Up  

Clean-Up Time (yr)

Return to Input
Plot All Data Plot Data > Target

Mass HELP

See 
Gallon

Show No 

Show 

To Centerline

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 15 30 45 60 75 90 105 120 135 150 ETH

540 0.417 0.463 0.514 0.570 0.632 0.698 0.770 0.845 0.924 1.005 1.085
270 0.417 0.463 0.514 0.570 0.632 0.698 0.770 0.845 0.924 1.005 1.085

0 0.417 0.463 0.514 0.570 0.632 0.698 0.770 0.845 0.924 1.005 1.085
-270 0.417 0.463 0.514 0.570 0.632 0.698 0.770 0.845 0.924 1.005 1.085
-540 0.417 0.463 0.514 0.570 0.632 0.698 0.770 0.845 0.924 1.005 1.08598.500

MASS 1.5E+4 1.6E+4 1.8E+4 2.0E+4 2.2E+4 2.4E+4 2.7E+4 2.9E+4 3.2E+4 3.5E+4 3.8E+4
RATE Displayed Compound
(mg/day) Time: 10 yr Target Level:  0.002 mg/L Displayed Model:  No Degradation VC

Plume Mass  (Order-of-Magnitude Accuracy)
  

 Plume Mass If No Degradation 46.5 (Kg)
  

- Plume Mass If Biotransformation/Production 232.9 (Kg)
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 1,1-Dichloroethane
 Multi-Well Time-Series Graph
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 1,4-Dichlorobenzene
 Multi-Well Time-Series Graph
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 Antimony, total
 Time-Series Graph of G-13D
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C
on

ce
nt

ra
tio

n 
(p

pb
)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8
8/

25
/2

01
1

12
/8

/2
01

1

3/
22

/2
01

2

7/
5/

20
12

10
/1

8/
20

12

1/
31

/2
01

3

5/
16

/2
01

3

8/
29

/2
01

3



 Page 1

 Barium, total
 Multi-Well Time-Series Graph
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 Benzene
 Multi-Well Time-Series Graph
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 Beryllium, total
 Time-Series Graph of G-13
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 Cis-1,2-Dichloroethene
 Multi-Well Time-Series Graph
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 Iron, total
 Multi-Well Time-Series Graph

 Sample Date

C
on

ce
nt

ra
tio

n 
(p

pb
)

0

50000

100000

150000

200000

250000

300000

MW-2A MW-2AD MW-3AS G-13

2/
17

/2
01

0

8/
20

/2
01

0

2/
20

/2
01

1

8/
23

/2
01

1

2/
23

/2
01

2

8/
25

/2
01

2

2/
25

/2
01

3

8/
29

/2
01

3



 Page 1

 Dichloromethane (Methylene chloride)
 Time-Series Graph of MW-16A
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 Tetrachloroethene
 Multi-Well Time-Series Graph
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 Trichloroethene
 Multi-Well Time-Series Graph
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 Vinyl chloride
 Multi-Well Time-Series Graph
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 Zinc
 Multi-Well Time-Series Graph

 Sample Date

C
on

ce
nt

ra
tio

n 
(p

pb
)

0

100

200

300

400

500

600

700

800

900

1000

MW-2A MW-2AD G-13 MW-17 G-13D MW-16A MW-3D MW-6D MW-7D

8/
9/

19
95

3/
8/

19
98

10
/5

/2
00

0

5/
5/

20
03

12
/2

/2
00

5

7/
1/

20
08

1/
29

/2
01

1

8/
29

/2
01

3


	HighBiochlorCombo.pdf
	High-index.pdf
	H1
	H2
	H3
	H4
	H5
	H6
	H7
	H8
	H9
	H91

	LowBioclorCombo.pdf
	Low-Index.pdf
	Low-1
	Low-2
	Low-3
	Low-4
	Low-5
	Low-6
	Low-7
	Low-8
	Low-9
	Low-91

	combo.pdf
	1,1-dichloroethane.pdf
	1,4-dichlorobenzene
	Antimony
	Barium
	benzene
	Beryllium
	cis 1,2-dichloroethene
	iron
	methelene chloride
	tetrachloroethene
	trichloroethene
	vinyl chloride
	zinc




