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EXECUTIVE SUMMARY 

The Texas-New Mexico Pipe Line Company release site designated as TNM-98-23 in Lea 
County, New Mexico was evaluated according to the United States Environmental Protection 
Agency (EPA) guidance documents listed in the REFERENCES section. The objective of 
the assessment was to evaluate the actual or reasonable potential for public and 
environmental exposure to constituents of concern, to evaluate the potential human health 
risks from that exposure, and to determine risk-based cleanup levels for constituents which 
pose an unacceptable risk. 

The site is a crude oil pipeline release designated as TNM-98-23 and located approximately 
10 miles south of Eunice in Lea County, New Mexico. A Site Location Map showing the 
location of the site in relation to the surrounding area is presented as FIG. 1. Details of the 
site are shown on FIG. 2. 

The soils on site are sands, silty sands and clayey sands. Ground water was not 
encountered on site during drilling at depths up to 130 feet. There are no apparent water 
wells within a one-half mile radius of the site. The drinking water in the vicinity of this site is 
supplied from ground water. The nearest residence is more than 2 miles from the site. 

The soil source area is presented on FIG. 2. Adjacent properties are shown on FIG. 1. 

Complete pathways selected for exposure assessment included: 

on-site residents - ingestion of soil, dermal contact with soil, and inhalation of volatiles 
and particulates from soil 

on-site residents - ingestion of drinking water (ground water protection) 

on-site workers - ingestion of soil, dermal contact with soil, and inhalation of volatiles and 
particulates from soil 

. on-site workers - ingestion of drinking water (ground water protection) 

For each of the above pathways, constituent concentrations at the point where exposure or 
contact with the human receptor occurs were estimated using screening level contaminant 
fate and transport models. The risks resulting from these exposures were estimated using 
EPA exposure factors in the equations described in EPA RAGS. The estimated risks are 
presented on Worksheets 4 and 5. When the resulting risks were unacceptable, Site 
Specific Target Levels (SSTLs) which result in acceptable risks were calculated using these 
same equations. Detected site concentrations are compared to the SSTLs on Worksheets 6 
and 7. 

The maximum total carcinogenic risk and maximum total hazard index for each type of 
pathway is presented below: 

\ & r Soil (0-15 feet) ] ' ; . 
'O^pMhwaysS'* '̂''.1 >" '• 

' Groundwater. 
Protection 
Pathways 

Maximum Total 
Carcinogenic Risk 3.51 x 10"8 

Maximum 
Total Hazard Index 
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The most stringent SSTL for each constituent of concern in soil and ground water is 
compared to the maximum detected site concentrations below. 

Constituent 

Soil (0-15 feet) 
t : . :*vVSSTL-.^;v'^ 

(mg/kg) •} 

r Maximum ,0< 

2:;: (mg/kg) , .J 

Vadose Zone Soil; 
i\ SSTL 

(mg/kg) 

Maximum 
Vadose Zone Soil 

Cone, 
(mg/kg) 

Benzene 3.95 293 >2,913 293 

Ethylbenzene 1,051 876 >3,180 876 

Fluorene 19.2 5.0 >233 5.0 

Naphthalene 35.9 21.0 >736 21.0 

Phenanthrene 8.85 7.0 >268 7.0 

Toluene 1,436 1,300 >3,117 1,300 

Xylenes 2,033 1,252 > 1,443 1,252 

TPH ••' '11412 < ! ' * 43,800 ( J i l i . ( ' 952 43.800 

Analysis of the risk assessment for the site indicates corrective action is required for soil. We 
recommend an evaluation of remedial alternatives for this site. 
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INTRODUCTION 

This report presents the methodology and results of a baseline risk assessment conducted 
for the Texas-New Mexico Pipe Line Company release site designated as TNM-98-23 in Lea 
County, New Mexico. The site is located approximately 10 miles south of Eunice in Unit C, 
Section 22, Township 23 South, Range 37 East. The site is owned by Mr. D. K. Boyd. This 
risk assessment follows the approach included in the United States Environmental Protection 
Agency (EPA) guidance documents listed in the References section. These guidance 
documents were used because they contain the most pertinent information for conducting 
risk assessments and because they are used and approved by the EPA. These documents 
are intended to provide guidance only, and considerable professional judgment must be 
exercised in applying these guidance documents to site-specific risk assessments. 
Consequently, this risk assessment incorporates several conservative (protective) 
assumptions in evaluating potential risks at the Texas-New Mexico Pipe Line Company site. 

The objective of the assessment was to evaluate the actual or reasonable potential for public 
and environmental exposure to constituents of concern, to evaluate the potential risk from 
that exposure, and to determine risk-based cleanup levels for constituents which pose an 
unacceptable risk. 

Conducting the baseline risk assessment requires: 

identification of the constituent(s) of concern and their toxicity 

identification of potential receptors at the site 

identification of exposure scenarios for each receptor 

. quantification of exposure, dose and risk to each receptor 

calculation of site specific risk-based cleanup levels for constituents which pose an 
unacceptable risk 

CHRONOLOGY OF PREVIOUS SITE ACTIVITIES 

A chronological listing of significant events and activities is presented below. 

11/24/98: A crude oil pipeline release occurred and was designated TNM-98-23. 

12/2/98: A subsurface investigation was performed December 2-3, 1998. Six soil borings 
(SB-1 through SB-6) were installed to depths ranging from 22 to 72 feet below 
ground surface utilizing air rotary technology. Soil samples were collected at 
selected intervals from the ground surface to termination boring depth. The soils 
were classified in the field, soil samples were field screened, and selected 
samples from the borings were prepared and shipped to the laboratory for 
determination of BTEX and TPH concentrations. 

12/5/98: 

12/31/98: 

Soil boring SB-8 was installed to a depth of 130 feet, 
encountered. 

No groundwater was 

Excavation activities were conducted December 31, 1998 through January 7, 
1999 to remove approximately the top 4 feet of contaminated soil. A total of 
2,176 cubic yards of soil was hauled to E.P.I. Landfarm. 

1/12/99: The excavation was refilled with clean topsoii during January 12-15, 1999. 
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1/20/99: During January 20-21, 1999, soil boring SB-7 was installed to a depth of 22 feet. 
Test wells VMP-1 through VMP-4 and VEW-1 were also installed, along with test 
trenches T-1 through T-6. 

2/9/99: A Bioventing Pilot Study was conducted February 9-16, 1999. 

A description of the procedures and conclusions of the site investigation activities, including 
the results of laboratory analysis of soil and ground water samples, is presented in the 
Subsurface Investigation Report (March 1999). 

CONSTITUENTS OF CONCERN 

The following compounds were detected by laboratory analysis and make up the constituents 
of concern (COCs) for this site: benzene, toluene, ethylbenzene, and xylenes (BTEX); total 
petroleum hydrocarbons (TPH); naphthalene, fluorene, and phenanthrene. 

METHODOLOGY TO CALCULATE HAZARD QUOTIENT FOR TPH 

Crude oil is a mixture of numerous hydrocarbons, many of which have no published toxicity 
factors. Therefore, a surrogate approach involving the assignment of conservative toxicity 
values and chemical property values to mass fraction groups based on their number of 
carbon atoms and structural similarities was implemented in order to estimate the Hazard 
Quotient for crude oil as a whole. The surrogate approach consists of the following process: 

1. Identify groups of compounds based on their number of carbon atoms and structural 
similarities and measure the mass fraction of each group in the crude oil sample. The 
results of this "fingerprinting" analysis are presented in APPENDIX A. 

2. Identify representative toxicity values and chemical property values for groups of 
compounds identified above. 

3. Estimate the Hazard Quotient for each mass fraction group using the same equations 
used for individual compounds. 

4. Compute the Hazard Quotient for the crude oil as a whole by weighting the results for 
each group on a mass fraction basis. The following equation is used to compute the 
weighted Hazard Quotient for TPH: 

HQW = £ (HQs x mi) 

where 

HQW = the weighted Hazard Quotient 
HQi = the Hazard Quotient of mass fraction group Y (unitless) 
mi = the mass fraction of group T in the product (mg/mg) 

The results of the implementation of this approach for the crude oil sample obtained at the 
subject site are presented on each calculation sheet. 
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If the resulting Hazard Quotient and/or the total Hazard Index for a pathway is over the 
allowable level of 1.0, then a Site Specific Target Level (SSTL) is calculated using the 
following method: 
1. Estimate the SSTL for each mass fraction group using the same equations used for 

individual compounds and a Target Hazard Quotient (THQi) of 1.0. 

2. Compute the SSTL for the crude oil as a whole by weighting the results for each group on 
a mass fraction basis. The following equation is used to compute the weighted SSTL for 
TPH: 

SSTLW = THQTPH / 2 (mi / SSTLs ) 

where 

SSTLw = the weighted Site Specific Target Level (mg/kg or mg/L) 
THQTPH = the Target Hazard Quotient for TPH as a whole (unitiess) 
mj = the mass fraction of group V in the product (mg/mg) 
SSTLi = the SSTL for mass fraction group V (mg/kg or mg/L) 

EXPOSURE ASSESSMENT 

SITE CONDITIONS 

The TNM-98-23 release site occurs on undeveloped, remote rural ranchland along a crude 
oil pipeline located in Lea County, New Mexico. The land is slightly rolling to flat with sparse 
native grasses and bushes and is used for grazing cattle. 

The soils on site are sands, silty sands and clayey sands. Ground water was not 
encountered on site during drilling (at depths up to 130 feet) so ground water data is 
unavailable. 

Land Use 

It is possible that the site may not remain vacant, but could be used for residential or 
commercial purposes. The nearest residence is more than 2 miles away. Adjacent land 
consists of vegetated sand dunes. 

Water Use 

There are no apparent water wells within a one-half mile radius of the site. The drinking 
water in the vicinity of this site is supplied from ground water. 

RECEPTORS OF CONCERN 

On-site receptors of concern include: 

residents 

workers 

The exposure assumptions for the on-site resident are greater in every instance than those 
for the site visitor, the off-site resident, and the off-site worker. Therefore, the site visitor, the 
off-site resident, and the off-site worker pathways are not considered in this risk assessment. 
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MEDIA OF CONCERN 

Soil 

Exposure to COCs present in the soils at the site can occur by incidental ingestion of 
contaminated soil and dermal contact with contaminated soil. Additionally, COCs present in 
the soil may leach into the ground water. 

Air 

Volatile emissions from residual hydrocarbons in soil at the site could lead to exposure 
through inhalation. Dispersion and transport of these volatiles in the atmosphere may cause 
on-site and off-site ambient air concentrations to be impacted. Due to the potential of 
contaminants to adsorb to particulates, inhalation of contaminated particulates is also 
possible. 

Ground Water 

Assuming that a future resident installed a domestic well on site, exposure to COCs present 
in the ground water under the site could occur by ingestion of drinking water. 

COMPLETE EXPOSURE PATHWAYS 

Ground water is greater than 15 feet deep, therefore, exposure to volatile emissions from 
ground water and exposure through dermal contact with ground water are considered 
incomplete pathways. 

Ground water was not encountered on site during drilling, however, to be conservative, it was 
assumed that a water well would be installed on the site for residential domestic use. 
Therefore, exposure to contaminants via ingestion of drinking water is considered a complete 
pathway for on-site residents under future conditions. 

Complete pathways selected for exposure assessment included: 

on-site residents - ingestion of soil, dermal contact with soil, and inhalation of volatiles 
and particulates from soil 

on-site residents - ingestion of drinking water (ground water protection) 

. on-site workers - ingestion of soil, dermal contact with soil, and inhalation of volatiles and 
particulates from soil 

on-site workers - ingestion of drinking water (ground water protection) 

ESTIMATION OF RECEPTOR POINT CONCENTRATIONS 
The above scenarios require that the contaminant concentrations in soil, ground water, and 
air at the point where exposure with the human receptor occurs be estimated. Site specific 
data is available for subsurface soil concentrations at the site. On-site ambient air 
concentrations, when needed, were estimated using screening level contaminant fate and 
transport equations. On-site ground water concentrations were estimated using a 
dilution/attenuation factor (DAF) calculated from the Jury and AT123D models. The DAF 
predicts the potential migration from soil into ground water for each constituent of concern. A 
summary of DAF calculations is provided in APPENDIX F. Potential ground water 
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concentrations were then calculated by multiplying the soil concentration times the respective 
DAF for each constituent of concern. 

The site-specific input parameters used in these calculations are presented in 
WORKSHEET 2. COC-specific parameters and risk equations are presented in APPENDIX 
Band APPENDIX C. 

The following conservative assumptions were used in these calculations: 

For the soil pathways: 

The maximum COC soil concentrations detected between 0 and 15 feet during 
assessment activities at the site exist homogeneously in the subsurface from the ground 
surface to a depth of 15 feet throughout the soil source area. 

It was assumed that a residence is constructed in the source area. 

It was assumed that for non-carcinogens a child resident ingested 200 mg of soil per day, 
350 days per year for 6 years, for carcinogens an adult resident ingested 124 mg of soil 
per day, 350 days per year for 30 years, and for both carcinogens and non-carcinogens 
that an adult resident inhaled 15 m of air per day and had 5800 cm 2 of skin surface area 
in contact with the soil, 350 days per year for 30 years. These exposure parameters 
represent the maximum potential (worst-case) exposure assumptions listed in EPA 
guidelines. 

For the ground water protection pathway: 

The maximum COC soil concentrations detected in the source area during assessment 
activities at the site exist homogeneously throughout the soil source area. 

. A new domestic drinking water well was assumed to be installed in the middle of the 
source area. 

. It was assumed that the resident will ingest 2 liters of ground water per day, 350 days per 
year for 30 years. These exposure parameters represent the maximum potential (worst-
case) exposure assumptions listed in EPA guidelines. 

EXPOSURE FACTORS AND ESTIMATION OF DOSE 

The receptor point concentrations are combined with exposure factors to estimate dose 
using the relationships described in EPA RAGS. Exposure factor assumptions are chosen to 
reflect EPA guidance and site-specific conditions and represent conservative and reasonable 
estimates of potential exposure. Exposure factors used in this risk assessment are 
presented in WORKSHEET 3. 

Note that for the residential soil ingestion pathway the age-adjusted ingestion rate is used 
with the other adult exposure factors for carcinogens and the child ingestion rate is used with 
the other child exposure factors for toxicants. 

R I S K C H A R A C T E R I Z A T I O N 

The overall impact to human health due to exposure to chemicals is estimated by combining 
the estimated dose and the critical toxicity values (slope factor for carcinogens, reference 
dose for non-carcinogens). A carcinogenic risk value was calculated for benzene and a 
Hazard Quotient value was calculated for each non-carcinogen considered a constituent of 
concern. The Hazard Quotients were then summed to calculate the total Hazard Index for 
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each soil pathway. The calculated carcinogenic risk and the Hazard Index values for each 
pathway are summarized in WORKSHEET 4 for soil (0 to 15 feet) and WORKSHEET 5 for 
vadose zone soil. The risk calculation equations, exposure factor inputs, and chemical-
specific inputs such as toxicity values are presented in APPENDIX B and APPENDIX C. 

The maximum total carcinogenic risk and maximum total Hazard Index for each type of 
pathway is presented below: 

4- So1l4o-15 !feet)5 
7^"iz ;<'';:Pathways9> '" : ;'t\.' 

Ground Water 
> Protection 

, Pathways 
Maximum Total 
Carcinogenic Risk 351 x 10 8 

Maximum 
Total Hazard Index 43.3 r 

The carcinogenic risk exceeds the acceptable level of 1.0 x 10'6. The Hazard Index exceeds 
the acceptable level of 1.0. 

RISK-BASED TARGET LEVEL CALCULATIONS 

For each complete pathway with estimated risk over the acceptable levels, Site-Specific 
Target Levels (SSTLs) were calculated for each COC. The same conservative assumptions 
and input parameters used in the risk calculations were used in the SSTL calculations to 
ensure those concentration limits will be protective of human health. The SSTL calculations 
are presented in APPENDIX D and APPENDIX E. The SSTLs for soil are presented in 
WORKSHEETS 6 and 7. 

The most stringent SSTL for each constituent of concern in soil is compared to the maximum 
detected site concentrations below. 

Constituent 

Soil (0-15 feet) 
;;ssTLf ?;?•..•: 
(mg/kg) 

Maximum 
|ySoii^(0^5^feet)ii:W 
1''' Cone! ••/ 

(mg/kg) v 

> Vadose Zone Soil 
.'; SSTL 

; (mg/kg) 

Maximum 
Vadose Zone Soil 

Cone, 
(mg/kg) 

Benzene 3.95 293 >2,913 293 

Ethylbenzene 1,051 876 >3,180 876 

Fluorene 19.2 5.0 >233 5.0 

Naphthalene 35.9 21.0 >736 21.0 

Phenanthrene 8.85 7.0 >268 7.0 

Toluene 1,436 1,300 >3,117 1,300 

Xylenes 2,033 1,252 > 1,443 1,252 

TPH 
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UNCERTAINTIES 

As in any risk assessment, there is uncertainty in the results obtained. There may be 
uncertainty in the following components of these assessments: 

. Delineation of contaminants in the subsurface. 

Future use of the site and surrounding land use. 

Modeling input parameters. 

Exposure pathway analysis. 

Chemical toxicity values. 

Although uncertainty exists, the conservative nature of the risk assessment conducted 
makes it unlikely that small changes in these components would impact the conclusion for 
this site. 

CONCLUSIONS 

Analysis of the risk assessment for the site indicates corrective action is required for soil. We 
recommend an evaluation of remedial alternatives for this site. 
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BASELINE RISK ASSESSMENT 

Texas-New Mexico Pipe Line Co. 
TNM-98-23 WORKSHEET 3 
Eunice, New Mexico EXPOSURE INPUT PARAMETERS 

% { ^ I S Resident 
Input Parameters ; Units Adult Child Worker 

Body weight kg 70 15 70 

Averaging Time (carcinogens) years 70 70 

Averaging Time (non-carcinogens) - soil years 30 6 25 

Averaging Time (non-carcinogens) - ground water years 30 25 

Exposure Frequency days/yr 350 350 250 

Exposure Frequency, dermal contact w/ soil days/yr 350 250 

Exposure Duration, soil years 30 6 25 

Exposure Duration, ground water years 30 25 

Inhalation Rate m3/day 15 20 

Soil Ingestion Rate mg/day 200 50 

Age-adjusted Soil Ingestion Rate mg-yr/kg-day 124 

Water Ingestion Rate liters/day 2 1 

Skin Surface Area in contact w/ soil cm 2 

5800 5800 

Soil to Skin Adherence Factor mg/cm2 1 1 



BASELINE RISK ASSESSMENT 

Texas-New Mexico Pipe Line Co. WORKSHEET 4 
TNM-98-23 RISK and HAZARD INDEX CALCULATED 
Eunice, New Mexico FOR EXPOSURE TO SOIL 

Risk and Hazard index for SOILS - 0 to 15 feet 
'X' indicates pathway is complete: X X 

Soil On-Site On-Site 
Constituent Concentrations Worker Resident 

of Maximum Inhalation + Inhalation + 
Concern (mg/kg) Ingestion+Dermal Ingestion+Dermal 

Carcinogens 
Benzene 2.93e+2 5.34e-5 7.4Te-5 

Total Risk: 5.34e-5 7.41 e-5 

Non-Carcinogens 
Ethylbenzene 8.76e+2 1.79e-2 1.25e-1 
Fluorene 5.00e+0 7.90e-4 2.61 e-3 
Naphthalene 2.10e+1 4.09e-3 1.17e-2 
Phenanthrene 7.00e+0 1.85e-3 2.37e-2 
Toluene 1.30e+3 1.05e-1 1.816-1 
Xylene (mixed isomers) 1.25e+3 6.26e-2 6.77e-2 
TPH - New Method 4.38e+4 ig;ift:5:77e+0 1 . 5 5 e + 1 ^ ^ 

Hazard Index: •;i>rj':^&96e+0 1.59e+1[f^if 

Note: 

95th UCL = One-sided upper 95th confidence limit of the mean 

Maximum Soil Concentrations were used in the calculation of risk and hazard quotients. 

* If * is present, then the risk to construction worker from ground water should be added to risk from soil. 



BASELINE RISK ASSESSMENT 

Texas-New Mexico Pipe Line Co. WORKSHEET 5 
TNM-98-23 RISK and HAZARD INDEX CALCULATED 
Eunice, New Mexico FOR SOIL (GROUND WATER PROTECTION) 

Risk and Hazard Index forSO^ 
'X' indicates pathway is complete: X X 

Soil On-Site On-Site 
Constituent Concentrations Worker Resident 

of Maximum 
Concern (mg/kg) Ingestion Inhalation Ingestion Inhalation 

Benzene 2.93e+2 1.05e-8 3.51e-8 
Total Risk: 1.05e-8 3.51e-8 

Non-Carcinogens 
Ethylbenzene 8.76e+2 0.00e+0 0.00e+0 
Fluorene 5.00e+0 0.00e+0 0.00e+0 
Naphthalene 2.10e+1 0.00e+0 0.00e+0 
Phenanthrene 7.00e+0 0.00e+0 0.00e+0 
Toluene 1.30e+3 5.68e-5 1.59e-4 
Xylene (mixed isomers) 
TPH - New Method 

1.256+3 
4.38e+4 

8.39e-5 
|J^;54e+1^f 

2.35e^ 
: ; f ^33§ i -1 j l t 

Hazard Index: 1.546+1 433e+1 

Note: 

95th UCL = One-sided upper 95th confidence limit of the mean 

Maximum Ground Water Concentrations were used in the calculation of risk and hazard quotients. 
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RATTLESNAKE CANYON QUADRANGLE 
NEW MEXICO - LEA CO. 

PRINTED 1979 

1/2 
SCALE 1:24000 
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STIE LOCATION AND ADJACENT PROPERTIES MAP 

TEXAS-NEW MEXICO PIPE LINE CO. TNM-98-23 LEA COUNTY, NEW MEXICO 

810097-1-0 

FIG1 





Texas-New Mexico Pipe Line Co. 
TNM-98-23 
Eunice, New Mexico 

TPH MASS FRACTIONS 
AND RELATIVE CONCENTRATIONS 

TPH Mass Fractions and Relative Concentrations 
Soil Sample 

Constituent Maximum 
of fingerprint Mass Fraction Concentration 

Concern (mg/kg) <%) (mg/kg) 

TPH - New Method 41,162 100.0% 43,800 

TPH-Arom-EC>6-8 367 0.89% 391 
TPH-Arom-EC>8-10 771 1.87% 820 
TPH-Arom-EC>10-12 1,943 4.72% 2,068 
TPH-Arom-EC>12-16 2,843 6.91% 3,025 
TPH-Arom-EC>16-21 4,099 9.96% 4,362 
TPH-Arom-EC>2t-35 6,277 15.25% 6,679 
TPH-Aliph-EC 5-6 230 0.56% 245 
TPH-Aliph-EC>6-8 906 2.20% 964 
TPH-Aliph-EC>8-10 2,840 6.90% 3,022 

TPH-Aliph-EC>10-12 3,340 8.11% 3,554 
TPH-Aliph-EC>12-16 5,744 13.95% 6,112 
TPH-Aliph-EC>16-35 11,802 28.67% 12,558 



Calculation Sheet 
' ^ ^ j ^ ' ^ ^ ! / : ' : ' r • GROUND WATER PROTECTION ~'W. 

r C; V ' Worker - Ingestion of Ground Water Pathway 

Texas-New Mexico Pipe Line Co. BW IRgw EF EO Dist 
TNM-98-23 (kg) (L/day) (days/yr) (years) (m> 

Eunice, New Mexico 70 1.0 250 25 0 

For carcinogens: 

For non-carcinogens: 

Risk = Conc9.v * DAF * ]R g w* EF * ED * SF / BW * 70 * 365 

HQ = Conc8.v * DAF * IR * EF / RfD * BW * 365 

Const i tuent SF RfD Concs. t f DAF Concgwp Risk 
of Concern (1/mg/kg-d) (mg/kg-d) (mg/kg) _ (mg/L) or HQ 

Carcinogens 

Benzene 2.90e-2 2.93e+2 3.52e-7 1.03e-4 1.05e-8 
Total Risk: 1.05e-8 

Non-Carrinopfins 

Ethylbenzene 1.00e-1 8.76e+2 0.00e+0 0.00e+0 0.00e+0 
Fluorene 4.00e-2 5.00e+0 0.00e+0 0.00e+0 0.00e+0 
Naphthalene 4.00e-2 2.10e+1 0.00e+0 0.00e+0 0.00e+0 
Phenanthrene 4.00e-3 7.00e+0 0.00e+0 0.00e+0 0.00e+0 
Toluene 2.00e-1 1.30e+3 8.93e-7 1.16e-3 5.68e-5 
Xylene (mixed isomers) 2.00e+0 1.25e+3 1.37e-5 1.72e-2 8.39e-5 
TPH - New Method 1.54e+1 

Hazard Index: 1.54e+1 
TPH-Arom-EC>6-8 1.00e-1 3.91 e+2 1.29e-5 5.04e-3 4.93e-4 
TPH-Arom-EC>8-10 4.00e-2 8.20e+2 1.93e-2 1.58e+1 3.87e+0 
TPH-Arom-EC>10-12 4.00e-2 2.07e+3 3.61e-4 7.46e-1 1.83e-1 
TPH-Arom-EC>12-16 4.00e-2 3.03e+3 0.00e+0 0.00e+0 0.00e+0 
TPH-Arom-EC>16-21 3.00e-2 4.36e+3 0.00e+0 0.00e+0 0.00e+0 
TPH-Arom-EC>21-35 3.00e-2 6.68e+3 0.00e+0 0.00e+0 0.00e+0 
TPH-Aliph-EC 5-6 6.00e-2 2.45e+2 7.98e-2 1.95e+1 3.18e+0 
TPH-Aliph-EC>6-8 6.00e-2 9.64e+2 3.16e-2 3.05e+1 4.97e+0 
TPH-Aliph-EC>8-10 1.00e-1 3.02e+3 8.80e-3 2.66e+1 2.60e+0 
TPH-Aliph-EC>lO-12 1.00e-1 3.55e+3 1.73e-3 6.15e+0 6.02e-1 
TPH-Aliph-EC>l2-16 1.00e-1 6.11e+3 5.63e-5 3.44e-1 3.37e-2 
TPH-Aliph-EC>l6-35 2.00e+0 1.26e+4 0.00e+0 0.00e+0 0.00e+0 

Notes: 
Risk = Carcinogenic Risk BW = Body Weight Conc(s-v) = Concentration in vadose zone soil 
SF - Slope Factor IRQW = Ingestion Rate DAF = Dilution/Attenuation Factor 
HQ = Hazard Quotient EF = Exposure Frequency Conc(gwp) = Conc(s-v) • DAF 
RfD = Reference Dose ED = Exposure Duration 



• • •Calcu!atiph\She^ 
GROUNDWATER ^ 

Resident -- Ingestion of Ground Waiter Pathway ^ 

Texas-New Mexico Pipe Line Co. BW IRgw E F ED Dist 
TNM-98-23 (kg) (L/day) (days/yr) (years) (m) 

Eunice, New Mexico 70 2.0 350 30 0 

For carcinogens: 

For non-carcinogens: 

Risk = Concs.v * DAF * IR g w* EF * ED * SF / BW * 70 * 365 

HQ = Conc a v * DAF * IR * EF / RfD * BW * 365 

Constituent S F RfD Conc»_v DAF ConCgwp Risk 
of Concern (1/mg/kg-d) (mg/kg-d) (mg/kg) _ (mg/L) or HQ 

Carcinogens 

Benzene 2.90e-2 2.93e+2 3.52e-7 1.03e-4 3.51 e-8 
Total Risk: 3.51e-8 

Non-Carrinngens 

Ethylbenzene 1.00e-1 8.76e+2 0.00e+0 0.00e+0 0.00e+0 
Fluorene 4.00e-2 5.00e+0 0.00e+0 0.00e+0 0.00e+0 
Naphthalene 4.00e-2 2.10e+1 0.00e+0 0.00e+0 0.00e+0 
Phenanthrene 4.00e-3 7.00e+0 0.00e+0 0.00e+0 0.00e+0 
Toluene 2.00e-1 1.30e+3 8.93e-7 1.16e-3 1.59e-4 
Xylene (mixed isomers) 2.00e+0 1.25e+3 1.37e-5 1.72e-2 2.35e-4 
TPH - New Method 4.33e+1 

Hazard Index: 4.33e+1 
TPH-Arom-EC>6-8 1.00e-1 3.91 e+2 1.29e-5 5.04e-3 1.38e-3 
TPH-Arom-EC>8-10 4.00e-2 8.20e+2 1.93e-2 1.58e+1 1.08e+1 
TPH-Aron>EC>10-12 4.00e-2 2.07e+3 3.61e-4 7.46e-1 5.11e-1 
TPH-Arom-EC>12-16 4.00e-2 3.03e+3 0.00e+0 0.00e+0 0.00e+0 
TPH-Arom-EC>16-21 3.00e-2 4.36e+3 0.00e+0 0.00e+0 0.00e+0 
TPH-Arom-EC>21-35 3.00e-2 6.68e+3 0.00e+0 0.00e+0 0.00e+0 
TPH-Aliph-EC 5-6 6.00e-2 2.45e+2 7.98e-2 1.95e+1 8.92e+0 
TPH-Aliph-EC>6-8 6.00e-2 9.64e+2 3.16e-2 3.05e+1 1.39e+1 
TPH-Aliph-EC>8-10 1.00e-1 3.02e+3 8.80e-3 2.66e+1 7.29e+0 
TPH-Aliph-EC>10-12 1.00e-1 3.55e+3 1.73e-3 6.15e+0 1.68e+0 
TPH-Aliph-EC>12-16 1.00e-1 6.11e+3 5.63e-5 3.44e-1 9.43e-2 
TPH-Aliph-EC>16-35 2.00e+0 1.26e+4 0.00e+0 0.00e+0 0.00e+0 

Notes: 
Risk - Carcinogenic Risk BW = Body Weight Conc(s-v) = Concentration in vadose zone soil 
SF = Slope Factor I R ^ = Ingestion Rate DAF = Dilution/Attenuation Factor 
HQ = Hazard Quotient EF = Exposure Frequency Conc(gwp) = Conc(s-v) * DAF 
RfD = Reference Dose ED = Exposure Duration Dist = Distance to off-site receptor 
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SSTL Calculation Sheet - /;' • ; •'.' v v f r 

GROUND WATER PROTECTION 
Worker - Ingestion of Ground Water Pathway 

Texas-New Mexico Pipe Line Co . 

TNM-98-23 

E u n i c e , New Mexico 

B W 

(kg) 

IRgw 
(L/day) 

E F 

(days/yr) 

E D 

(years) 

Texas-New Mexico Pipe Line Co . 

TNM-98-23 

E u n i c e , New Mexico 70 1.0 250 25 

foe D is t 

(m) 

0.02 0 

For carcinogens: 

For non-carcinogens: 

C R = MCL or TR * BW * 70 * 365 / IR-,* EF * ED * SF 

C R = MCL or HQ*BW*365/IR *EF*(1/"RfD) 

SSTLgwp = C R / DAF 

Const i tuent 

of C o n c e r n 

T R SF 
(1/mg/kg-d) 

HQ RfD 

(mg/kg-d) 

C R 

(mg/L) mcl? 

D A F SSTLgwp 
(mg/kg) 

Carcinogens 

Benzene 1.00e-6 2.90e-2 5.00e-3 mcl 3.52e-7 1.42e+4 

Non-Carcinogens 

Ethylbenzene 0.01 0.10 7.00e-1 mcl 0.00e+0 9.99e+99 

Fluorene 0.01 0.04 4.09e-2 0.00e+0 9.99e+99 

Naphthalene 0.01 0.04 4.09e-2 0.00e+0 9.99e+99 

Phenanthrene 0.01 0.00 4.09e-3 0.00e+0 9.99e+99 

Toluene 0.01 0.20 1.00e+0 mcl 8.93e-7 1.12e+6 

Xylene (mixed isomers) 0.01 2.00 1.00e+1 mcl 1.37e-5 7.30e+5 

TPH - New Method 0.940 2.67e+3 

TPH-Arom-EC>6-8 0.01 0.10 1.02e+1 1.29e-5 1.13e-8 

TPH-Arom-EC>8-10 0.02 0.04 4.09e+0 1.93e-2 8.84e-5 

TPH-Arom-EC>10-12 0.05 0.04 4.09e+0 3.61e-4 4.17e-6 

TPH-Arom-EC>12-16 0.07 0.04 4.09e+0 0.00e+0 9.00e-99 
TPH-Arom-EC>16-21 0.10 0.03 3.07e+0 0.00e+0 9.00e-99 

TPH-Arom-EC>21-35 0.15 0.03 3.07e+0 0.00e+0 9.00e-99 

TPH-Aliph-EC 5-6 0.01 0.06 6.13e+0 7.98e-2 7.27e-5 

TPH-Aliph-EC>6-8 0.02 0.06 6.13e+0 3.16e-2 1.13e-4 

TPH-Aliph-EC>8-10 0.07 0.10 1.02e+1 8.80e-3 5.94e-5 

TPH-Aliph-EC>10-12 0.08 0.10 1.02e+1 1.73e-3 1.37e-5 
TPH-Aliph-EC>12-16 0.14 0.10 1.02e+1 5.63e-5 7.69e-7 

TPH-Aliph-EC>16-35 0.29 2.00 2.04e+2 0.00e+0 9.00e-99 

SSTL = Site specific Target Level 
TR = Target Risk 
SF - Slope Factor 
HQ = hazard quotient 

RfD - Reference Dose 
BW = body weight 
IRew = Ingestion rate 
EF = exposure frequency 

ED = exposure duration 
foe - fraction organic carbon 
DAF = Dilution attenuation factor 
C(r) = Concentration at receptor 



i W o r f c ^ Water Pathway 

Texas-New Mexico Pipe Line Co. 
TNM-98-23 

Eunice, New Mexico 

BW 

<k9) 

IRgw 
(Uday) 

E F 

(days/yr) 

ED 

(years) 

Texas-New Mexico Pipe Line Co. 
TNM-98-23 

Eunice, New Mexico 70 2.0 350 30 

foe Dist 
(m) 

0.020 0 

For carcinogens: 

For non-carcinogens: 

C R = MCL or T R * B W * 7 0 * 3 6 5 / I R g w * E F * E D * S F 

C R = MCL or HQ*BW* 365 / IR g w *EF* (1 /RfD) 

SSTLgwp = C R / DAF 

Constituent 

of Concern 

TR S F 

(l/mg/kg-d) 

HQ RfD 

(mg/kg-d) 

CR 

(mg/L) mcl? 

DAF SSTLgwp 
(mg/kg) 

Carcinogens 

Benzene 1.00e-6 2.90e-2 5.00e-3 mcl 3.52e-7 1.42e+4 

Non-Carcinogens 

Ethylbenzene 0.01 0.10 7.00e-1 mcl 0.00e+0 9.99e+99 
Fluorene 0.01 0.04 1.466-2 0.00e+0 9.99e+99 
Naphthalene 0.01 0.04 1.46e-2 0.00e+0 9.99e+99 
Phenanthrene 0.01 0.00 1.46e-3 0.00e+0 9.99e+99 
Toluene 0.01 0.20 1.00e+0 mcl 8.93e-7 1.12e+6 
Xylene (mixed isomers) 0.01 2.00 1.00e+1 mcl 1.37e-5 7.30e+5 
TPH - New Method 0.940 9.52e+2 

TPH-Arom-EC>6-8 0.01 0.10 3.65e+0 1.29e-5 3.15e-8 
TPH-Arom-EC>8-10 0.02 0.04 1.46e+0 1.93e-2 2.48e-4 
TPH-Arom-EC>10-12 0.05 0.04 1.46e+0 3.61e-4 1.17e-5 
TPH-Arom-EC>12-16 0.07 0.04 1.46e+0 0.00e+0 9.00e-99 
TPH-Arom-EC>16-21 0.10 0.03 1.10e+0 0.00e+0 9.00e-99 
TPH-Arom-EC>21-35 0.15 0.03 1.10e+0 0.00e+0 9.00e-99 
TPH-Aliph-EC 5-6 0.01 0.06 2.19e+0 7.98e-2 2.04e-4 
TPH-Aliph-EC>6-8 0.02 0.06 2.19e+0 3.16e-2 3.18e-4 
TPH-Aliph-EC>8-10 0.07 0.10 3.65e+0 8.80e-3 1.66e-4 
TPH-Aliph-EC>10-12 0.08 0.10 3.65e+0 1.73e-3 3.85e-5 
TPH-Aliph-EC>12-16 0.14 0.10 3.65e+0 5.63e-5 2.15e-6 
TPH-Aliph-EC>16-35 0.29 2.00 7.30e+1 0.00e+0 9.00e-99 

SSTL - Site specific Target Level 
TR = Target Risk 
SF - Slope Factor 
HQ ~ hazard quotient 

RfD = Reference Dose 
BW = body weight 
IRGW = Ingestion rate 
EF = exposure frequency 

ED = exposure duration 
foe - fraction organic carbon 
DAF = Dilution attenuation factor 
C(r) = Concentration at receptor 
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Jury Output File 
Analysis for Example Problem 

COMMON INPUT PARAMETERS 

PARAMETER NAME UNITS VALUE 

Porosity (cc/cc) 0.25 
Bulk Density (g/cc) 1.8 
Water Content (cc/cc) 0.1 
Fractional Organic Carbon (mg/mg) 1.90E-02 
Incorporation Depth (cm) 1460 
Clean Soil Thickness (cm) 122 
Simulation Time (yrs) 70 
Length of Soil Column (cm) 3970 
Infiltration Rate (cm/day) 5.55E-02 
Source Length (m) 58 
Source Width (m) 67.1 
Boundary Layer Thickness (cm) 5 



Chemical Specific Input Parameters for Benzene 

Parameter Name Units Value 

Total Soil Concentration 
Diffusion Coeff. in Air 
Diffusion Coeff. in Water 
Henrys Constant [ 
Organic Carbon Part. Coeff. 
Lumped Chemical Decay Rate 

(mg/kg) 1 
(cmA2/day 7517 
(cmA2/day 0.8467 
(mg/L) /(mg/L)] .2490 
(cc/g) 83 
(1/day) 5.48E-04 

Outputs for Benzene 

Time = 1 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

1005 
0 
0 
0 

Time = 2 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

2253 
8.67E-49 
1.63E-46 

0 

Time = 3 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

3158 
4.02E-33 
3.83E-31 
3.87E-31 

Time = 4 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

3812 
2.58E-25 
1.62E-23 
1.64E-23 

Time = 5 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

4293 
1.18E-20 
5.49E-19 
5.61 E-19 



Time = 10 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

5404 
1.53E-11 
3.06E-10 
3.21 E-10 

Time = 15 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 20 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 25 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 30 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 35 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 40 yrs 

(g) 
(g/day) 
(g/day) 
(g/day) 

(g) 
(g/day) 
(g/day) 
(g/day) 

(9) 
(g/day) 
(g/day) 
(g/day) 

(g) 
(g/day) 
(g/day) 
(g/day) 

<g> 
(g/day) 
(g/day) 
(g/day) 

5705 
9.31 E-09 
1.18E-07 
1.27E-07 

5795 
1.45E-07 
1.34E-06 
1.49E-06 

5822 
5.17E-07 
3.76E-06 
4.28E-06 

5831 
8.76E-07 
5.25E-06 
6.12E-06 

5834 
9.7E-07 

4.93E-06 
5.9E-06 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

5835 
8.22E-07 
3.62E-06 
4.44E-06 



Time = 45 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

5835 
5.82E-07 
2.26E-06 
2.84E-06 

Time = 50 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 55 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 60 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 65 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 70 yrs 

(g) 
(g/day) 
(g/day) 
(g/day) 

(g) 
(g/day) 
(g/day) 
(g/day) 

(g) 
(g/day) 
(g/day) 
(g/day) 

(g) 
(g/day) 
(g/day) 
(g/day) 

5835 
3.63E-07 
1.26E-06 
1.62E-06 

5835 
2.06E-07 
6.46E-07 
8.52E-07 

5835 
1.09E-07 
3.11E-07 
4.2E-07 

5835 
5.48E-08 
1.43E-07 
1.98E-07 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

5835 
2.63E-08 
6.32E-08 
8.95E-08 



Chemical Specific Input Parameters for Ethylbenzene 

Parameter Name Units Value 

Total Soil Concentration (mg/kg) 1 
Diffusion Coeff. in Air (cmA2/day 5702 
Diffusion Coeff. in Water (cmA2/day 0.5875 
Henrys Constant I (mg/L) /(mg/L)] .2870 
Organic Carbon Part. Coeff. (cc/g) 1100 
Lumped Chemical Decay Rate (1/day) 0 

Outputs for Ethylbenzene 

Time = 1 yrs 

Cumulative Emissions to Air (g) 0.02314 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 2 yrs 

Cumulative Emissions to Air (g) 3.535 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 3 yrs 

Cumulative Emissions to Air (g) 23.1 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 4 yrs 

Cumulative Emissions to Air (g) 64.67 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 5 yrs 

Cumulative Emissions to Air (g) 126.2 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Time= 10 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 15 yrs 

(g) 
(g/day) 
(g/day) 
(g/day) 

605.3 
0 
0 
0 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

1185 
0 
0 
0 

Time = 20 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 25 yrs 

(g) 
(g/day) 
(g/day) 
(g/day) 

1771 
6.27E-71 
2.22E-68 

0 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

2339 
3.06E-57 
6.69E-55 

0 

Time = 30 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

2883 
4.16E-48 
6.43E-46 

0 

Time = 35 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 40 yrs 

(9) 
(g/day) 
(g/day) 
(g/day) 

3402 
1.41E-41 
1.66E-39 
1.67E-39 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

3897 
1.12E-36 
1.06E-34 
1.07E-34 



Time = 45 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

4371 
7.29E-33 
5.77E-31 
5.84E-31 

Time = 50 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

4825 
8.26E-30 
5.59E-28 
5.67E-28 

Time = 55 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

5260 
2.61 E-27 
1.54E-25 
1.57E-25 

Time = 60 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 65 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 70 yrs 

(g) 
(g/day) 
(g/day) 
(g/day) 

(g) 
(g/day) 
(g/day) 
(g/day) 

5679 
3.18E-25 
1.66E-23 
1.7E-23 

6082 
1.86E-23 
8.71 E-22 
8.89E-22 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

6471 
6.08E-22 
2.58E-20 
2.64E-20 



Chemical Specific Input Parameters for Fluorene 

parameter Name Units Value 

Total Soil Concentration (mg/kg) 1 
Diffusion Coeff. in Air (cmA2/day 5478 
Diffusion Coeff. in Water (cmA2/day 1.149 
Henrys Constant [ (mg/L) /(mg/L)] .2860E-02 
Organic Carbon Part. Coeff. (cc/g) 7300 
Lumped Chemical Decay Rate (1/day) 0 

Outputs for Fluorene 

Time = 1 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 2 yrs 
S = = = = = = = = = = = = = = = = = = : = = = = = = = = = = = = = = = = = = = : = = = = 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 3 yrs 
= : = = = = = = = = = = = : s = = = = = = = = = : = = = = = = = = = : = = = = = = = = = ^ = 

Cumulative Emissions to Air (g) o 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 4 yrs 

Cumulative Emissions to Air (g) o 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 5 yrs 

Cumulative Emissions to Air (g) o 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Time = 10 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 15 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 20 yrs 

Cumulative Emissions to Air (g) o 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 25 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 30 yrs 

Cumulative Emissions to Air (g) o 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 35 yrs 

Cumulative Emissions to Air (g) o 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 40 yrs 

Cumulative Emissions to Air (g) o 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Time = 45 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 50 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 55 yrs 

Cumulative Emissions to Air (g) o 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 60 yrs 

Cumulative Emissions to Air (g) o 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 65 yrs 

Cumulative Emissions to Air (g) o 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 70 yrs 

Cumulative Emissions to Air (g) o 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Chemical Specific Input Parameters for Toluene 

Parameter Name Units Value 

Total Soil Concentration 
Diffusion Coeff. in Air 
Diffusion Coeff. in Water 
Henrys Constant [ 
Organic Carbon Part. Coeff. 
Lumped Chemical Decay Rate 

(mg/kg) 1 
(cmA2/day 6739 
(cmA2/day 0.743 
(mg/L) /(mg/L)] .2840 
(cc/g) 
(1/day) 

300 
0 

Outputs for Toluene 

Time = 1 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

79.05 
0 
0 
0 

Time = 2 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

448 
0 
0 
0 

Time = 3 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

932.2 
0 
0 
0 

Time = 4 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

1440 
0 
0 
0 

Time = 5 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

1944 
1.67E-66 
6.05E-64 

0 



Time = 10 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

4214 
3.19E-34 
3.23E-32 
3.26E-32 

Time = 15 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

6111 
2E-23 

1.13E-21 
1.15E-21 

Time = 20 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

7743 
5.22E-18 
2.03E-16 
2.08E-16 

Time = 25 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

9186 
9.52E-15 
2.81E-13 
2.91E-13 

Time = 30 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 35 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 40 yrs 

(g) 
(g/day) 
(g/day) 
(g/day) 

(g) 
(g/day) 
(g/day) 
(g/day) 

10480 
1.44E-12 
3.44E-11 
3.58E-11 

11670 
5.27E-11 
1.05E-09 
1.1E-09 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

12760 
7.91E-10 
1.35E-08 
1.43E-08 



Time = 45 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

13780 
6.54E-09 

9.8E-08 
1.05E-07 

Time = 50 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 55 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 60 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 65 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 70 yrs 

(g) 
(g/day) 
(g/day) 
(g/day) 

(g) 
(g/day) 
(g/day) 
(g/day) 

(g) 
(g/day) 
(g/day) 
(g/day) 

(g) 
(g/day) 
(g/day) 
(g/day) 

14730 
3.56E-08 
4.75E-07 
5.11E-07 

15620 
1.43E-07 
1.72E-06 
1.86E-06 

16460 
4.58E-07 

5E-06 
5.46E-06 

17260 
1.23E-06 
1.23E-05 
1.35E-05 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

18020 
2.87E-06 
2.65E-05 
2.94E-05 



Chemical Specific Input Parameters for Xylene 

Parameter Name Units Value 

Total Soil Concentration 
Diffusion Coeff. in Air 
Diffusion Coeff. in Water 
Henrys Constant [ 
Organic Carbon Part. Coeff. 
Lumped Chemical Decay Rate 

(mg/kg) 1 
(cmA2/day 6221 
(cmA2/day 0.6739 
(mg/L) /(mg/L)] .3150 
(cc/g) 240 
(1/day) 0 

Outputs for Xylene 

Time = 1 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

158.7 
0 
0 
0 

Time = 2 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

709.3 
0 
0 
0 

Time = 3 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

1354 
0 
0 
0 

Time = 4 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

1997 
3.6E-65 

1.28E-62 
0 

Time = 5 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

2617 
1.61E-52 
3.62E-50 

0 



Time= 10 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

5310 
3.66E-27 
2.65E-25 
2.69E-25 

Time = 15 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

7496 
1.13E-18 
4.76E-17 
4.87E-17 

Time = 20 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

9354 
2.06E-14 
6.11E-13 
6.31 E-13 

Time = 25 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

10980 
7.64E-12 
1.74E-10 
1.81 E-10 

Time = 30 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time 35 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time = 40 yrs 

(g) 
(g/day) 
(g/day) 
(g/day) 

(g) 
(g/day) 
(g/day) 
(g/day) 

12440 
4E-10 

7.38E-09 
7.78E-09 

13760 
6.84E-09 
1.06E-07 
1.13E-07 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

14980 
5.8E-08 

7.76E-07 
8.34E-07 



Time = 45 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

16100 
3.08E-07 
3.62E-06 
3.93E-06 

Time = 50 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

17150 
1.18E-06 
1.23E-05 
1.35E-05 

Time = 55 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

18130 
3.53E-06 
3.34E-05 

3.7E-05 

Time = 60 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

Time 65 yrs 

(g) 
(g/day) 
(g/day) 
(g/day) 

19050 
8.88E-06 
7.65E-05 
8.54E-05 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

19920 
1.94E-05 
0.000153 
0.000173 

Time = 70 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

20750 
3.81 E-05 
0.000278 
0.000316 



AT123D Output File 
Analysis for Example Problem 

Chemicals in the analysis 
Benzene 
Ethylbenzene 
Fluorene 
Toluene 
Xylene 

Number of years simulated: 70 

GENERAL INPUT DATA 
****************** 

NO. OF POINTS IN X-DIRECTION 1 
NO. OF POINTS IN Y-DIRECTION 1 
NO. OF POINTS IN Z-DIRECTION 10 
NO. OF ROOTS: NO. OF SERIES TERMS 1000 
NO. OF BEGINNING TIME STEPS 1 
NO. OF ENDING TIME STEP 70 
NO. OF TIME INTERVALS FOR PRINTED OUT SOLUTION .... 1 
INSTANTANEOUS SOURCE CONTROL = 0 FOR INSTANT SOURCE 1 
SOURCE CONDITION CONTROL = 0 FOR STEADY SOURCE .... 70 
INTERMITTENT OUTPUT CONTROL = 0 NO SUCH OUTPUT .... 1 
CASE CONTROL =1 THERMAL, = 2 FOR CHEMICAL, * 3 RAD 2 

X-COORDINATE OF RECEPTOR WELL (METERS) 2.90E+01 
Y-COORDINATE OF RECEPTOR WELL (METERS) 3.35E+01 
AQUIFER DEPTH, = 0.0 FOR INFINITE DEEP (METERS) ... 3.05E+00 
AQUIFER WIDTH, = 0.0 FOR INFINITE WIDE (METERS) ... 0.00E+00 
BEGIN POINT OF X-SOURCE LOCATION (METERS) 0.00E+00 
END POINT OF X-SOURCE LOCATION (METERS) 5.80E+01 
BEGIN POINT OF Y-SOURCE LOCATION (METERS) O.OOE+00 
END POINT OF Y-SOURCE LOCATION (METERS) 6.71 E+01 
BEGIN POINT OF Z-SOURCE LOCATION (METERS) 0.00E+00 
END POINT OF Z-SOURCE LOCATION (METERS) 0.00E+00 

POROSITY 2.50E-01 
HYDRAULIC CONDUCTIVITY (METER/YEAR) 3.15E+01 
HYDRAULIC GRADIENT 2.00E-02 
LONGITUDINAL DISPERSIVITY (METER) 0.00E+00 
LATERAL DISPERSIVITY (METER) 0.00E+00 
VERTICAL DISPERSIVITY (METER) 0.00E+00 

BULK DENSITY OF THE SOIL (KG/M**3) 1.80E+03 
TIME INTERVAL SIZE FOR THE DESIRED SOLUTION (YR) .. 1.00E+00 
DISCHARGE TIME (YR) 7.00E+01 



INPUT DATA/RESULTS FOR CHEMICAL: Benzene 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY-
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 
DECAY CONSTANT (1/YR ) 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.000E+00 .603E-46 .141E-30 .600E-23 .205E-18 

.198E-15 .252E-13 .900E-12 .138E-10 .117E-09 

.649E-09 .260E-08 .815E-08 .210E-07 .465E-07 

.906E-07 .159E-06 .257E-06 .385E-06 .543E-06 

.730E-06 .929E-06 .114E-05 .135E-05 .156E-05 

.175E-05 .192E-05 .205E-05 .216E-05 .223E-05 

.228E-05 .228E-05 .227E-05 .222E-05 .215E-05 

.207E-05 .197E-05 .186E-05 .174E-05 .162E-05 

.150E-05 .138E-05 .126E-05 .115E-05 .104E-05 

.935E-06 .839E-06 .750E-06 .667E-06 .592E-06 

.524E-06 .462E-06 .406E-06 .356E-06 .311E-06 

.271 E-06 .236E-06 .205E-06 .177E-06 .153E-06 

.132E-06 .114E-06 .981E-07 .842E-07 .722E-07 

.617E-07 .528E-07 .450E-07 .384E-07 
RETARDATION FACTOR 
RETARDED SEEPAGE VELOCITY (M/YR) 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR) .. 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR) . 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 

1.00E+00 
1.66E-03 
3.09E-02 
2.00E-01 

time [yr] = 

time [yr] = 

time [yr] ~ 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

1.00 

5.00 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

40.0 

45.0 

50.0 

55.0 

60.0 

65.0 

70.0 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

.OOOE+00 

.000E+00 

.OOOE+00 

.123E-08 

.263E-07 

.139E-06 

.258E-06 

.352E-06 

.316E-06 

.258E-06 

.168E-06 

.106E-06 

.586E-07 

.320E-07 

.152E-07 

1.30E+01 
1.95E-01 
9.55E-03 
9.55E-03 
9.55E-03 



INPUT DATA/RESULTS FOR CHEMICAL: Ethylbenzene 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY.. 1.00E+00 
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 2.20E-02 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 2.14E-02 
DECAY CONSTANT ( 1/YR) O.OOE+00 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.OOOE+00 .OOOE+00 .000E+00 .OOOE+00 .OOOE+00 

.000E+00 .OOOE+00 .000E+00 .OOOE+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 

.OOOE+00 .000E+00 .OOOE+00 .OOOE+00 .OOOE+00 

.OOOE+00 .000E+00 .OOOE+00 .701E-47 .235E-45 

.663E-44 .151E-42 .285E-41 .451E-40 611E-39 
J15E-38 .733E-37 .664E-36 .537E-35 .391E-34 
.259E-33 .156E-32 .869E-32 .446E-31 .213E-30 
.951E-30 .398E-29 .157E-28 .585E-28 .207E-27 
.696E-27 .223E-26 .686E-26 .202E-25 .573E-25 
.156E-24 .412E-24 .105E-23 .259E-23 .619E-23 
.144E-22 .326E-22 .719E-22 .155E-21 .325E-21 
.667E-21 .134E-20 .264E-20 .509E-20 

RETARDATION FACTOR 1.59E+02 
RETARDED SEEPAGE VELOCITY (M/YR) 1.58E-02 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR) .. 5.38E-04 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR) . 5.38E-04 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 5.38E-04 

time [yr] = 1.00 avg. cone, [mg/l] = .000E+00 

time [yr] = 5.00 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 10.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 15.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 20.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 25.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 30.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 35.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 40.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 45.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 50.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 55.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 60.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 65.0 avg. cone, [mg/l] = .000E+00 

time [yr] - 70.0 avg. cone, [mg/l] = .000E+00 



INPUT DATA/RESULTS FOR CHEMICAL: Fluorene 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY.. 
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 
DECAY CONSTANT (1/YR ) 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 

.OOOE+00 .000E+00 .000E+00 .000E+00 .000E+00 

.OOOE+00 .OOOE+00 .000E+00 .OOOE+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .000E+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 

.000E+00 .OOOE+00 .OOOE+00 .000E+00 .OOOE+00 

.OOOE+00 .OOOE+00 .000E+00 .OOOE+00 .OOOE+00 

.000E+00 .OOOE+00 .OOOE+00 .000E+00 .OOOE+00 

.OOOE+00 .OOOE+00 .000E+00 .000E+00 .OOOE+00 

.OOOE+00 .000E+00 .OOOE+00 .000E+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 

RETARDATION FACTOR 
RETARDED SEEPAGE VELOCITY (M/YR) 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR) ., 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR) . 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 

1.00E+00 
1.46E-01 
4.19E-02 
0.00E+00 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

1.00 

5.00 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

40.0 

45.0 

50.0 

55.0 

60.0 

65.0 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/l 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

• .000E+00 

= .000E+00 

= .OOOE+00 

• .OOOE+00 

= .000E+00 

• .OOOE+00 

= .OOOE+00 

= .000E+00 

= .OOOE+00 

= .000E+00 

• .000E+00 

= -000E+00 

= .000E+00 

] = -000E+00 

1.05E+03 
2.40E-03 
1.59E-04 
1.59E-04 
1.59E-04 

time [yr] = 70.0 avg. cone, [mg/l l l= .000E+00 



INPUT DATA/RESULTS FOR CHEMICAL: Toluene 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY-
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 
DECAY CONSTANT (1/YR ) 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.OOOE+00 .OOOE+00 .OOOE+00 .000E+00 .OOOE+00 
.142E-39 
.241E-24 
.135E-17 
.858E-14 
.235E-11 
.116E-09 
.204E-08 
.182E-07 
.103E-06 
.417E-06 
.133E-05 
.350E-05 
.797E-05 

.305E-45 
.226E-26 
.126E-18 
.205E-14 
.903E-12 
.587E-10 
.122E-08 
.123E-07 
.750E-07 
.322E-06 
.107E-05 
.292E-05 
.683E-05 

RETARDATION FACTOR 
RETARDED SEEPAGE VELOCITY (M/YR) 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR) .. 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR) . 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 

.OOOE+00 

.902E-29 

.869E-20 

.427E-15 

.323E-12 

.284E-10 

.713E-09 

.809E-08 

.539E-07 

.246E-06 

.856E-06 

.242E-05 

.582E-05 

.359E-35 
.131E-22 
.113E-16 
.318E-13 
.571 E-11 
.220E-09 
.330E-08 
.266E-07 
.139E-06 
.535E-06 
.163E-05 
.417E-05 
.927E-05 

.119E-31 
.420E-21 
.760E-16 
.106E-12 
.131 E-10 
.403E-09 
.523E-08 
.382E-07 
.186E-06 
.680E-06 
.199E-05 
.494E-05 

1.00E+00 
6.00E-03 
2.71 E-02 
O.OOE+00 

4.42E+01 
5.70E-02 
2.45E-03 
2.45E-03 
2.45E-03 

time [yr] = 1.00 avg. cone, [mg/l] = .000E+00 

time [yr] = 5.00 avg. cone, [mg/l] = .000E+00 

time [yr] = 10.0 avg. cone, [mg/t] = .000E+00 

time [yr] = 15.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 20.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 25.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 30.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 35.0 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 40.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 45.0 avg. cone, [mg/l] = .164E-08 

time [yr] = 50.0 avg. cone, [mg/l] = .848E-08 

time [yr] ~ 55.0 avg. cone, [mg/l] = .417E-07 

time [yr] = 60.0 avg. cone, [mg/l] = .129E-06 

time [yr] = 65.0 avg. cone, [mg/l] = .392E-06 

time [yr] = 70.0 avg. cone, [mg/ij = .893E-06 



INPUT DATA/RESULTS FOR CHEMICAL: Xylene 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY-
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 
DECAY CONSTANT (1/YR ) 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 
.607E-31 
.516E-19 
.985E-14 
.926E-11 
.743E-09 
.156E-07 
.146E-06 
.806E-06 
.310E-05 
.923E-05 
.227E-04 
.482E-04 
.916E-04 

221E-35 
133E-20 
154E-14 
303E-11 
352E-09 
917E-08 
979E-07 
592E-06 
242E-05 
755E-05 
193E-04 
419E-04 
812E-04 

RETARDATION FACTOR 
RETARDED SEEPAGE VELOCITY (M/YR) 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR).. 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR) . 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 

.263E-41 

.176E-22 

.190E-15 

.889E-12 

.158E-09 

.520E-08 

.643E-07 

.428E-06 

.187E-05 

.613E-05 

.161E-04 

.362E-04 

.717E-04 

.171E-27 

.118E-17 

.518E-13 

.258E-10 

.149E-08 

.257E-07 

.213E-06 

.108E-05 

.393E-05 

.112E-04 

.267E-04 

.553E-04 

.103E-03 

.981E-25 

.178E-16 

.230E-12 

.662E-10 

.284E-08 

.412E-07 

.304E-06 

.143E-05 

.493E-05 

.135E-04 

.312E-04 

.631E-04 

1.00E+00 
4.80E-03 
2.46E-02 
O.OOE+00 

3.56E+01 
7.09E-02 
2.77E-03 
2.77E-03 
2.77E-03 

time [yr] = 1.00 avg. cone, [mg/l] = .000E+00 

time [yr] = 5.00 avg. cone, [mg/l] = .000E+00 

time [yr] = 10.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 15.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 20.0 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 25.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 30.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 35.0 avg. cone, [mg/l] = .165E-08 

time [yr] = 40.0 avg. cone, [mg/l] = .134E-07 

time [yr] = 45.0 avg. cone. [mg/I] = .904E-07 

time [yr] = 50.0 avg. cone, [mg/l] = .336E-06 

time [yr] = 55.0 avg. cone, [mg/l] = .118E-05 

time [yr] = 60.0 avg. cone, [mg/l] = .289E-05 

time [yr] = 65.0 avg. cone, [mg/l] = .710E-05 

time [yr] = 70.0 avg. cone, [mg/l] = .137E-04 



Jury Output File 
Analysis for Example Problem 

COMMON INPUT PARAMETERS 

PARAMETER NAME UNITS VALUE 

Porosity (cc/cc) 0.25 
Bulk Density (g/cc) 1.8 
Water Content (cc/cc) 0.1 
Fractional Organic Carbon (mg/mg) 1.90E-02 
Incorporation Depth (cm) 1460 
Clean Soil Thickness (cm) 122 
Simulation Time (yrs) 70 
Length of Soil Column (cm) 3970 
Infiltration Rate (cm/day) 5.55E-02 
Source Length (m) 58 
Source Width (m) 67.1 
Boundary Layer Thickness (cm) 5 



Chemical Specific Input Parameters for Naphthalene 

Parameter Name Units Value 

Total Soil Concentration 
Diffusion Coeff. in Air 
Diffusion Coeff. in Water 
Henrys Constant [ 
Organic Carbon Part. Coeff. 
Lumped Chemical Decay Rate 

(mg/kg) 
(cmA2/day 
(cmA2/day 
(mg/L) 
(cc/g) 
(1/day) 

1 
5098 

0.648 
/(mg/L)] 5780E-01 

1300 
0 

Outputs for Naphthalene 

Time = 1 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

Time = 2 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

2.17E-09 
0 
0 
0 

Time = 3 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

3.27E-07 
0 
0 
0 

Time = 4 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

4.39E-05 
0 
0 
0 



Time = 5 yrs 

Cumulative Emissions to Air (g) 0.000883 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 10 yrs 

Cumulative Emissions to Air (g) 0.4848 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 15 yrs 

Cumulative Emissions to Air (g) 4.864 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 20 yrs 

Cumulative Emissions to Air (g) 16.86 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 25 yrs 

Cumulative Emissions to Air (g) 37.36 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time ~ 30 yrs 

Cumulative Emissions to Air (g) 65.53 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Time « 35 yrs 

Cumulative Emissions to Air (g) 100 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 40 yrs 

Cumulative Emissions to Air (g) 139.4 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time <= 45 yrs 

Cumulative Emissions to Air (g) 182.6 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time ~ 50 yrs 

Cumulative Emissions to Air (g) 228.6 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time *= 55 yrs 

Cumulative Emissions to Air (g) 276.6 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time *= 60 yrs 

Cumulative Emissions to Air (g) 326.1 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Time = 65 yrs 

Cumulative Emissions to Air (g) 376.5 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 70 yrs 

Cumulative Emissions to Air (g) 427.6 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Chemical Specific Input Parameters for Phenanthrene 

Parameter Name Units Value 

Total Soil Concentration (mg/kg) 1 
Diffusion Coeff. in Air (cmA2/day 4493 
Diffusion Coeff. in Water (cmA2/day 0.5124 
Henrys Constant [ (mg/L) /(mg/L)] .7110E-02 
Organic Carbon Part. Coeff. (cc/g) 1.40E+04 
Lumped Chemical Decay Rate (1/day) 0 

Outputs for Phenanthrene 

Time = 1 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 2 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 3 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 4 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Time = 5 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 10 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 15 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 20 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 25 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 30 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Time = 35 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 40 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 45 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 50 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 55 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 60 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Time = 65 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 70 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Chemical Specific Input Parameters for TPH-AL05-06 

Parameter Name Units Value 

Total Soil Concentration 
Diffusion Coeff. in Air 
Diffusion Coeff. in Water 
Henrys Constant [ 
Organic Carbon Part. Coeff. 
Lumped Chemical Decay Rate 

(mg/kg) 1 
(cmA2/day 8640 
(cmA2/day 0.864 
(mg/L) /(mg/L)] 141 
(cc/g) 
(1/day) 

794 
0 

Outputs for TPH-AL05-06 

Time = 1 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

48200 
0.000177 

2.89 
2.89 

Time = 2 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

62160 
0.000764 

6.338 
6.338 

Time = 3 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

69450 
0.00112 

5.962 
5.963 

Time = 4 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

74100 
0.001244 

4.651 
4.652 



Time = 5 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

77390 
0.001248 

3.426 
3.427 

Time = 10 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

85930 
0.0009 
0.5909 
0.5918 

Time = 15 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

89860 
0.000629 
-0.04604 
-0.04541 

Time = 20 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

92230 
0.000464 

-0.2063 
-0.2058 

Time = 25 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

93860 
0.000358 

-0.2401 
-0.2397 

Time = 30 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

95070 
0.000287 

-0.2357 
-0.2354 



Time = 35 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

96020 
0.000236 

-0.2197 
-0.2195 

Time = 40 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

96780 
0.000199 

-0.2011 
-0.2009 

Time = 45 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

97420 
0.00017 
-0.1831 
-0.1829 

Time = 50 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

97950 
0.000148 

-0.1666 
-0.1665 

Time = 55 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

98410 
0.00013 
-0.1519 
-0.1518 

Time = 60 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

98820 
0.000116 

-0.139 
-0.1389 



Time = 65 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

99170 
0.000104 

-0.1275 
-0.1274 

Time = 70 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

99490 
9.35E-05 

-0.1175 
-0.1174 



Chemical Specific Input Parameters for TPH-AL06-08 

Parameter Name Units Value 

Total Soil Concentration 
Diffusion Coeff. in Air 
Diffusion Coeff. in Water 
Henrys Constant [ 
Organic Carbon Part. Coeff. 
Lumped Chemical Decay Rate 

(mg/kg) 1 
(cmA2/day 8640 
(cmA2/day 0.864 
(mg/L) /(mg/L)] 2120. 
(cc/g) 
(1/day) 

3980 
0 

Outputs for TPH-AL06-08 

Time = 1 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

43310 
4.21 E-05 

1.29 
1.29 

Time = 2 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

57580 
0.000278 

4.39 
4.39 

Time = 3 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

65320 
0.000489 

5.095 
5.096 

Time = 4 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

70330 
0.000606 

4.559 
4.56 



Time = 5 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

73910 
0.000653 

3.727 
3.727 

Time = 10 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

83310 
0.000554 

1.021 
1.022 

Time = 15 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

87670 
0.000412 

0.1958 
0.1962 

Time = 20 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

90310 
0.000313 
-0.07001 
-0.06969 

Time = 25 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

92140 
0.000247 

-0.1601 
-0.1598 

Time = 30 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

93490 
0.000201 

-0.1871 
-0.1869 



Time = 35 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

94550 
0.000167 

-0.1898 
-0.1896 

Time = 40 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

95410 
0.000141 

-0.1827 
-0.1825 

Time = 45 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

96120 
0.000122 

-0.172 
-0.1719 

Time = 50 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

96720 
0.000106 

-0.1604 
-0.1602 

Time = 55 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

97240 
9.37E-05 

-0.1489 
-0.1488 

Time = 60 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

97690 
8.35E-05 

-0.1382 
-0.1381 



Time = 65 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

98090 
7.5E-05 
-0.1283 
-0.1283 

Time = 70 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

98440 
6.79E-05 

-0.1194 
-0.1193 



Chemical Specific Input Parameters for TPH-AL08-10 

Parameter Name Units Value 

Total Soil Concentration 
Diffusion Coeff. in Air 
Diffusion Coeff. in Water 
Henrys Constant [ 
Organic Carbon Part. Coeff. 
Lumped Chemical Decay Rate 

(mg/kg) 1 
(cmA2/day 8640 
(cmA2/day 0.864 
(mg/L) /(mg/L)] 3410. 
(cc/g) 
(1/day) 

3.16E+04 
0 

Outputs for TPH-AL08-10 

Time = 1 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

28240 
1.61E-07 
0.01683 
0.01683 

Time s 2 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

41540 
8.58E-06 

0.4583 
0.4583 

Time ~ 3 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

49960 
3.38E-05 

1.233 
1.233 

Time * 4 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

55860 
6.71 E-05 

1.857 
1.857 



Time = 5 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

60280 
9.96E-05 

2.209 
2.209 

Time = 10 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

72570 
0.000182 

1.87 
1.87 

Time = 15 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

78570 
0.000184 

1.078 
1.078 

Time = 20 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

82280 
0.000166 

0.5873 
0.5875 

Time = 25 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

84870 
0.000145 

0.308 
0.3081 

Time = 30 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

86810 
0.000126 
0.1471 
0.1472 



Time = 35 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

88330 
0.000111 

0.052 
0.05211 

Time = 40 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

89560 
9.74E-05 

-0.005314 
-0.005217 

Time = 45 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

90590 
8.65E-05 
-0.04029 

-0.0402 

Time = 50 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

91460 
7.74E-05 
-0.06163 
-0.06155 

Time = 55 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

92210 
6.97E-05 
-0.07444 
-0.07437 

Time = 60 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

92870 
6.32E-05 
-0.08181 
-0.08175 



Time = 65 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

93450 
5.76E-05 
-0.08566 
-0.0856 

Time = 70 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

93970 
5.27E-05 
-0.08719 
-0.08714 



AT123D Output File 
Analysis for Example Problem 

Chemicals in the analysis 
Naphthalene 
Phenanthrene 
TPH-AL05-06 
TPH-AL06-08 
TPH-AL08-10 

Number of years simulated: 70 

GENERAL INPUT DATA 
****************** 

NO. OF POINTS IN X-DIRECTION 1 
NO. OF POINTS IN Y-DIRECTION 1 
NO. OF POINTS IN Z-DIRECTION 10 
NO. OF ROOTS: NO. OF SERIES TERMS 1000 
NO. OF BEGINNING TIME STEPS 1 
NO. OF ENDING TIME STEP 70 
NO. OF TIME INTERVALS FOR PRINTED OUT SOLUTION .... 1 
INSTANTANEOUS SOURCE CONTROL = 0 FOR INSTANT SOURCE 1 
SOURCE CONDITION CONTROL = 0 FOR STEADY SOURCE .... 70 
INTERMITTENT OUTPUT CONTROL = 0 NO SUCH OUTPUT .... 1 
CASE CONTROL =1 THERMAL, = 2 FOR CHEMICAL, = 3 RAD 2 

X-COORDINATE OF RECEPTOR WELL (METERS) 2.90E+01 
Y-COORDINATE OF RECEPTOR WELL (METERS) 3.35E+01 
AQUIFER DEPTH, = 0.0 FOR INFINITE DEEP (METERS)... 3.05E+00 
AQUIFER WIDTH, = 0.0 FOR INFINITE WIDE (METERS)... 0.00E+00 
BEGIN POINT OF X-SOURCE LOCATION (METERS) 0.00E+00 
END POINT OF X-SOURCE LOCATION (METERS) 5.80E+01 
BEGIN POINT OF Y-SOURCE LOCATION (METERS) 0.00E+00 
END POINT OF Y-SOURCE LOCATION (METERS) 6.71E+01 
BEGIN POINT OF Z-SOURCE LOCATION (METERS) 0.00E+00 
END POINT OF Z-SOURCE LOCATION (METERS) 0.00E+00 

POROSITY 2.50E-01 
HYDRAULIC CONDUCTIVITY (METER/YEAR) 3.15E+01 
HYDRAULIC GRADIENT 2.00E-02 
LONGITUDINAL DISPERSIVITY (METER) 0.00E+00 
LATERAL DISPERSIVITY (METER) 0.00E+00 
VERTICAL DISPERSIVITY (METER) 0.00E+00 

BULK DENSITY OF THE SOIL (KG/M**3) 1.80E+03 
TIME INTERVAL SIZE FOR THE DESIRED SOLUTION (YR) .. 1.00E+00 
DISCHARGE TIME (YR) 7.00E+01 



INPUT DATA/RESULTS FOR CHEMICAL: Naphthalene 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY.. 
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 
MOLECULAR DIFFUSION COEFFICIENT (M**2VYR) 
DECAY CONSTANT (1/YR ) 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.OOOE+00 .OOOE+00 .000E+00 .OOOE+00 .000E+00 

.000E+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 

.OOOE+00 .000E+00 .000E+00 .OOOE+00 .000E+00 

.OOOE+00 .000E+00 .OOOE+00 .000E+00 .OOOE+00 

.OOOE+00 .OOOE+00 .000E+00 .OOOE+00 .000E+00 

.000E+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 

.000E+00 .OOOE+00 .OOOE+00 .000E+00 .OOOE+00 

.000E+00 .000E+00 .OOOE+00 .OOOE+00 .OOOE+00 

.000E+00 .000E+00 .000E+00 .OOOE+00 .000E+00 

.000E+00 .OOOE+00 .OOOE+00 .000E+00 .OOOE+00 

.000E+00 .OOOE+00 .OOOE+00 .000E+00 .OOOE+00 
OOOE+00 .OOOE+00 .000E+00 .000E+00 .000E+00 
.000E+00 .OOOE+00 .OOOE+00 .000E+00 

RETARDATION FACTOR 
RETARDED SEEPAGE VELOCITY (M/YR) 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR).. 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR) . 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 

1.00E+00 
2.60E-02 
2.37E-02 
O.OOE+00 

1.88E+02 
1.34E-02 
5.03E-04 
5.03E-04 
5.03E-04 

time [yrj = 1.00 avg. cone, [mg/l] = .000E+00 

time [yr] = 5.00 avg. cone, [mg/l] = .000E+00 

time [yr] = 10.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 15.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 20.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 25.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 30.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 35.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 40.0 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 45.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 50.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 55.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 60.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 65.0 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 70.0 avg. cone, [mg/l] = .000E+00 



INPUT DATA/RESULTS FOR CHEMICAL: Phenanthrene 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY-
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 
DECAY CONSTANT (1/YR ) 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 

.000E+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 

.OOOE+00 .000E+00 .OOOE+00 .OOOE+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .000E+00 .OOOE+00 

.OOOE+00 .000E+00 .000E+00 .000E+00 .OOOE+00 

.000E+00 .000E+00 .OOOE+00 .000E+00 .OOOE+00 

.000E+00 .000E+00 .000E+00 .OOOE+00 .OOOE+00 

.000E+00 .000E+00 .000E+00 .OOOE+00 .000E+00 

.OOOE+00 .000E+00 .OOOE+00 .OOOE+00 .OOOE+00 

.000E+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 

.000E+00 .OOOE+00 .000E+00 .000E+00 .000E+00 

.OOOE+00 .000E+00 .000E+00 .OOOE+00 .OOOE+00 

.000E+00 .000E+00 .000E+00 .000E+00 
RETARDATION FACTOR 
RETARDED SEEPAGE VELOCITY (M/YR) 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR).. 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR). 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 

1.00E+00 
2.80E-01 
1.87E-02 

O.OOE+00 

2.02E+03 
1.25E-03 
3.71 E-05 
3.71 E-05 
3.71 E-05 

time [yr] = 1.00 avg. cone, [mg/l] = .000E+00 

time [yr] = 5.00 avg. cone. [mg/I] = .000E+00 

time [yr] = 10.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 15.0 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 20.0 avg. cone, [mg/l] = -000E+00 

time [yr] = 25.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 30.0 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 35.0 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 40.0 avg. cone, [mg/l] = .000E+00 

time [yr] « 45.0 avg. cone, [mg/t] = .000E+00 

time [yr] = 50.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 55.0 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 60.0 avg. cone, [mg/t] = .00OE+00 

time [yr] = 65.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 70.0 avg. cone, [mg/l] = .000E+O0 



INPUT DATA/RESULTS FOR CHEMICAL: TPH-AL05-06 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY-
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 
DECAY CONSTANT ( 1/YR ) 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.105E+01 .231E+01 .218E+01 .170E+01 .125E+01 

.903E+00 645E+00 .456E+00 .318E+00 .216E+00 

.140E+00 .834E-01 .406E-01 .813E-02 .OOOE+00 

.OOOE+00 .000E+00 .OOOE+00 .OOOE+00 .000E+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 

.000E+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 

.000E+00 .OOOE+00 .000E+00 .OOOE+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 

.OOOE+00 .000E+00 .OOOE+00 .OOOE+00 .OOOE+00 

.OOOE+00 .OOOE+00 .000E+00 .OOOE+00 .OOOE+00 

.OOOE+00 .000E+00 .OOOE+00 .OOOE+00 
RETARDATION FACTOR 
RETARDED SEEPAGE VELOCITY (M/YR) 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR).. 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR) . 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 

1.00E+00 
1.59E-02 
3.15E-02 
O.OOE+OO 

1.15E+02 
2.19E-02 
1.09E-03 
1.09E-03 
1.09E-03 

time [yr] = 1.00 avg. cone, [mg/l] = .470E-03 

time [yr] = 5.00 avg. cone, [mg/l] = .798E-01 

time [yr] = 10.0 avg. cone, [mg/l] = .710E-01 

time [yr] = 15.0 avg. cone, [mg/l] = .569E-01 

time [yr] = 20.0 avg. cone, [mg/l] = 504E-01 

time [yr] = 25.0 avg. cone, [mg/l] = .473E-01 

time [yr] = 30.0 avg. cone, [mg/l] = .454E-01 

time [yr] = 35,0 avg. cone, [mg/l] = .439E-01 

time [yr] = 40.0 avg. cone, [mg/l] = .428E-01 

time [yr] = 45.0 avg. cone, [mg/l] = .419E-01 

time [yr] = 50.0 avg, cone, [mg/l] = .412E-01 

time [yr] = 55.0 avg. cone, [mg/l] = .406E-01 

time [yr] = 60.0 avg. cone, [mg/l] = .400E-01 

time [yr] = 65.0 avg. cone, [mg/l] = .396 E-01 

time [yr] = 70.0 avg. cone, [mg/i] = .391 E-01 



INPUT DATA/RESULTS FOR CHEMICAL: TPH-AL06-08 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY.. 1.00E+00 
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 7.96E-02 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 3.15E-02 
DECAY CONSTANT ( 1/YR ) O.OOE+00 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.471E+00 .160E+01 .186E+01 .166E+01 .136E+01 

.107E+01 .832E+00 .641E+00 .490E+00 .373E+00 

.281E+00 .209E+00 .152E+00 .107E+00 .716E-01 

.430E-01 .200E-01 .151E-02 .OOOE+00 000E+00 

.000E+00 .000E+00 .000E+00 .OOOE+00 .OOOE+00 
OOOE+00 .000E+00 .000E+00 .OOOE+00 .000E+00 
OOOE+00 .000E+00 .OOOE+00 .000E+00 .OOOE+00 
.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 
.OOOE+00 .OOOE+00 .000E+00 .OOOE+00 .000E+00 
.OOOE+00 .000E+00 .000E+00 .OOOE+00 .OOOE+00 
.000E+00 .000E+00 .OOOE+00 .000E+00 .OOOE+00 
.OOOE+00 .000E+00 .OOOE+00 .OOOE+00 .OOOE+00 
.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 
.OOOE+00 .OOOE+00 .000E+00 .OOOE+00 

RETARDATION FACTOR 5.74E+02 
RETARDED SEEPAGE VELOCITY (M/YR) 4.39E-03 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR).. 2.20E-04 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR). 2.20E-04 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 2.20E-04 

time [yr] = 1.00 avg. cone. [mg/I] = .421E-04 

time [yr] = 5.00 avg. cone, [mg/l] = .300E-01 

time [yr] 10.0 avg. cone, [mg/l] = .316E-01 

time [yr] = 15.0 avg. cone, [mg/l] = .257E-01 

time [yr] = 20.0 avg. cone, [mg/l] = .203E-01 

time [yr] = 25.0 avg. cone, [mg/l] = .174E-01 

time [yr] = 30.0 avg. cone, [mg/l] = .155E-01 

time [yr] = 35.0 avg. cone, [mg/l] = .142E-01 

time [yr] = 40.0 avg. cone, [mg/l] = .133E-01 

time [yr] = 45.0 avg. cone, [mg/l] = .125E-01 

time [yr] = 50.0 avg. cone, [mg/l] = .120E-01 

time [yr] = 55.0 avg. cone, [mg/l] = .116E-01 

time [yr] = 60.0 avg. cone, [mg/l] = .112E-01 

time [yr] = 65.0 avg. cone, [mg/l] = .110E-01 

time [yr] = 70.0 avg. cone, [mg/l] = .107E-01 



INPUT DATA/RESULTS FOR CHEMICAL: TPH-AL08-10 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY.. 
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 
DECAY CONSTANT ( 1/YR ) 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.614E-02 .167E+00 .450E+00 .678E+00 .806E+00 

.853E+00 .844E+00 .804E+00 .746E+00 .683E+00 

.618E+00 .555E+00 .496E+00 .442E+00 .394E+00 

.349E+00 .310E+00 .274E+00 .243E+00 .214E+00 

.189E+00 .167E+00 .147E+00 .129E+00 .112E+00 

.980E-01 .851E-01 .735E-01 .631E-01 .537E-01 

.453E-01 .377E-01 .308E-01 .246E-01 .190E-01 

.140E-01 .939E-02 .524E-02 .149E-02 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 

.OOOE+00 .OOOE+00 .000E+00 .000E+00 .OOOE+00 

.OOOE+00 .OOOE+00 -OOOE+00 .OOOE+00 .OOOE+00 

.000E+00 .OOOE+00 .000E+00 .OOOE+00 .000E+00 

.000E+00 .OOOE+00 .000E+00 .OOOE+00 .OOOE+00 

.OOOE+00 .000E+00 .000E+00 .OOOE+00 
RETARDATION FACTOR 
RETARDED SEEPAGE VELOCITY (M/YR) 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR).. 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR) . 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 

1.00E+00 
6.32E-01 
3.15E-02 
O.OOE+00 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

1.00 

5.00 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

40.0 

45.0 

50.0 

55.0 

60.0 

65.0 

70.0 

avg. cone, [mg/!] 

avg. cone, [mg/i] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

.694E-07 

.301E-02 

.743E-02 

.880E-02 

.820E-02 

.751E-02 

.664E-02 

.593E-02 

.528E-02 

.481E-02 

.445E-02 

.417E-02 

.394E-02 

.375E-02 

.358E-02 

4.55E+03 
5.54E-04 
2.77E-05 
2.77E-05 
2.77E-05 



Jury Output File 
Analysis for Example Problem 

COMMON INPUT PARAMETERS 

PARAMETER NAME UNITS VALUE 

Porosity (cc/cc) 0.25 
Bulk Density (g/cc) 1.8 
Water Content (cc/cc) 0.1 
Fractional Organic Carbon (mg/mg) 1.90E-02 
Incorporation Depth (cm) 1460 
Clean Soil Thickness (cm) 122 
Simulation Time (yrs) 70 
Length of Soil Column (cm) 3970 
Infiltration Rate (cm/day) 5.55E-02 
Source Length (m) 58 
Source Width (m) 67.1 
Boundary Layer Thickness (cm) 5 



Chemical Specific Input Parameters for TPH-AR07-08 

Parameter Name Units Value 

Total Soil Concentration 
Diffusion Coeff. in Air 
Diffusion Coeff. in Water 
Henrys Constant [ 
Organic Carbon Part. Coeff. 
Lumped Chemical Decay Rate 

(mg/kg) 1 
(cmA2/day 7517 
(cmA2/day 0.743 
(mg/L) /(mg/L)] .2740 
(cc/g) 251 
(1/day) 0 

Outputs for TPH-AR07-08 

Time = 1 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

162 
0 
0 
0 

Time = 2 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

720.3 
0 
0 
0 

Time = 3 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

1372 
0 
0 
0 

Time = 4 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

2023 
8.31 E-65 
3.05E-62 

0 



Time = 5 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

2650 
3.09E-52 

7.2E-50 
0 

Time = 10 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

5373 
4.82E-27 
3.64E-25 
3.69E-25 

Time = 15 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

7586 
1.31E-18 
5.78E-17 
5.91E-17 

Time = 20 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

9468 
2.26E-14 
6.98E-13 

7.2E-13 

Time = 25 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

11120 
8.05E-12 
1.91E-10 
1.99E-10 

Time = 30 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

12600 
4.11E-10 
7.93E-09 
8.34E-09 



Time = 35 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

13940 
6.9E-09 

1.12E-07 
1.19E-07 

Time = 40 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

15180 
5.78E-08 
8.09E-07 
8.66E-07 

Time = 45 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

16330 
3.03E-07 
3.73E-06 
4.04E-06 

Time = 50 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

17390 
1.15E-06 
1.26E-05 
1.38E-05 

Time = 55 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

18390 
3.43 E-06 
3.4 E-05 

3.74 E-05 

Time = 60 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

19340 
8.58E-06 
7.73E-05 
8.59E-05 



Time *= 65 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

20220 
1.87E-05 
0.000155 
0.000173 

Time - 70 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

21070 
3.64E-05 
0.000279 
0.000315 



AT123D Output File 
Analysis for Example Problem 

Chemicals in the analysis 
TPH-AL10-12 
TPH-AL12-16 
TPH-AL16-35 
TPH-AR08-10 
TPH-AR10-12 

Number of years simulated: 70 

GENERAL INPUT DATA 
****************** 

NO. OF POINTS IN X-DIRECTION 1 
NO. OF POINTS IN Y-DIRECTION 1 
NO. OF POINTS IN Z-DIRECTION 10 
NO. OF ROOTS: NO. OF SERIES TERMS 1000 
NO. OF BEGINNING TIME STEPS 1 
NO. OF ENDING TIME STEP 70 
NO. OF TIME INTERVALS FOR PRINTED OUT SOLUTION .... 1 
INSTANTANEOUS SOURCE CONTROL = 0 FOR INSTANT SOURCE 1 
SOURCE CONDITION CONTROL = 0 FOR STEADY SOURCE .... 70 
INTERMITTENT OUTPUT CONTROL = 0 NO SUCH OUTPUT .... 1 
CASE CONTROL =1 THERMAL, = 2 FOR CHEMICAL, = 3 RAD 2 

X-COORDINATE OF RECEPTOR WELL (METERS) 2.90E+01 
Y-COORDINATE OF RECEPTOR WELL (METERS) 3.35E+01 
AQUIFER DEPTH, = 0.0 FOR INFINITE DEEP (METERS) ... 3.05E+00 
AQUIFER WIDTH, = 0.0 FOR INFINITE WIDE (METERS) ... 0.00E+00 
BEGIN POINT OF X-SOURCE LOCATION (METERS) 0.00E+00 
END POINT OF X-SOURCE LOCATION (METERS) 5.80E+01 
BEGIN POINT OF Y-SOURCE LOCATION (METERS) 0.00E+00 
END POINT OF Y-SOURCE LOCATION (METERS) 6.71 E+01 
BEGIN POINT OF Z-SOURCE LOCATION (METERS) 0.00E+00 
END POINT OF Z-SOURCE LOCATION (METERS) 0.00E+00 

POROSITY 2.50E-01 
HYDRAULIC CONDUCTIVITY (METER/YEAR) 3.15E+01 
HYDRAULIC GRADIENT 2.00E-02 
LONGITUDINAL DISPERSIVITY (METER) 0.00E+00 
LATERAL DISPERSIVITY (METER) 0.00E+00 
VERTICAL DISPERSIVITY (METER) 0.00E+00 

BULK DENSITY OF THE SOIL (KG/M**3) 1.80E+03 
TIME INTERVAL SIZE FOR THE DESIRED SOLUTION (YR) .. 1.00E+00 
DISCHARGE TIME (YR) 7.00E+01 



INPUT DATA/RESULTS FOR CHEMICAL: TPH-AL10-12 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY.. 1.00E+00 
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 5.02E+00 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 3.15E-02 
DECAY CONSTANT (1/YR) O.OOE+00 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.744E-11 .420E-05 .319E-03 .266E-02 .926E-02 

.209E-01 .369E-01 .559E-01 .765E-01 .975E-01 

.118E+00 .137E+00 .155E+00 .170E+00 .184E+00 

.195E+00 .205E+00 .213E+00 .219E+00 .224E+00 

.227E+00 .229E+00 .230E+00 .230E+00 .229E+00 

.227E+00 .225E+00 .222E+00 .219E+00 .215E+00 

.211E+G0 .207E+00 .203E+00 .198E+00 .194E+00 

.189E+00 .184E+00 .180E+00 .175E+00 .170E+00 

.166E+00 .161E+00 .156E+00 .152E+00 .148E+00 

.143E+00 .139E+00 .135E+00 .131E+00 .127E+00 

.123E+00 .119E+00 .116E+00 .112E+00 .108E+00 

.105E+00 .102E+00 .986E-01 .955E-01 .925E-01 

.895E-01 .867E-01 .839E-01 .812E-01 .786E-01 

.761E-01 .736E-01 .712E-01 .689E-01 
RETARDATION FACTOR 3.61 E+04 
RETARDED SEEPAGE VELOCITY (M/YR) 6.97E-05 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR) .. 3.49E-06 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR) . 3.49E-06 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 3.49E-06 

time [yr] = 1.00 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 5.00 avg. cone, [mg/l] = .314E-05 

time [yr] = 10.0 avg. cone, [mg/l] = .127E-03 

time [yr] = 15.0 avg. cone, [mg/l] = .488E-03 

time [yr] = 20.0 avg. cone, [mg/l] = .823E-03 

time [yr] = 25.0 avg. cone, [mg/l] = .119E-02 

time [yr] - 30.0 avg. cone, [mg/l] = .138E-02 

time [yr] = 35.0 avg. cone, [mg/i] = .157E-02 

time [yr] = 40.0 avg. cone, [mg/l] = .163E-02 

time [yr] = 45.0 avg. cone, [mg/l] = .172E-02 

time [yr] = 50.0 avg. cone, [mg/l] = .171E-02 

time [yr] = 55.0 avg. cone, [mg/l] = .173E-02 

time [yr] - 60.0 avg. cone, [mg/l] = .168E-02 

time [yr] = 65.0 avg. cone, [mg/l] = .167E-02 

time [yr] = 70.0 avg. cone, [mg/l] = .162E-02 



INPUT DATA/RESULTS FOR CHEMICAL: TPH-AL12-16 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY-
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 
DECAY CONSTANT (1/YR ) 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.OOOE+00 .652E-26 .331 E-17 .716E-13 .279E-10 
.200E-06 
.543E-04 
.619E-03 
.238E-02 
.553E-02 
.981E-02 
.148E-01 
.200E-01 
.252E-01 
.301E-01 
.345E-01 
.384E-01 
.417E-01 

.146E^08 

.108E^04 

.282E^03 

.150E-02 

.411E-02 

.799E^02 

.127E-01 

.179E-01 

.231 E-01 

.282E-01 

.328E-01 

.369E-01 

.404E-01 

.245E-07 

.259E-04 

.428E-03 

.191E-02 

.480E-02 

.889E-02 

.138E-01 

.190E-01 

.242E-01 

.291 E-01 

.336E-01 

.376E-01 

.411E-01 
RETARDATION FACTOR 
RETARDED SEEPAGE VELOCITY (M/YR) 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR) .. 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR) . 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 

.102E-05 

.102E-03 

.860E-03 

.290E-02 

.631E-02 

.108E-01 

.158E-01 

.211E-01 

.262E-01 

.310E-01 

.353E-01 

.391E-01 

.423E-01 

.374E-05 

.176E-03 

.115E-02 

.348E-02 

.713E-02 

.117E-01 

.169E-01 

.221E-01 

.272E-01 

.319E-01 

.361 E-01 

.398E-01 

1.00E+00 
1.00E+02 
3.15E-02 
O.OOE+00 

7.21 E+05 
3.49E-06 
1.75E-07 
1.75E-07 
1.75E-07 

time [yr] = 1.00 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 5.00 avg. cone, [mg/l] = .000E+00 

time [yr] = 10.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 15.0 avg. cone, [mg/l] = .186E-07 

time [yr] = 20.0 avg. cone, [mg/l] = .205E-06 

time [yr] = 25.0 avg. cone, [mg/l] = .101E-05 

time [yr] = 30.0 avg. cone, [mg/l] = .270E-05 

time [yr] = 35.0 avg. cone, [mg/l] = .591 E-05 

time [yr] = 40.0 avg. cone, [mg/l] = .101E-04 

time [yr] = 45.0 avg. cone, [mg/l] = .161E-04 

time [yr] = 50.0 avg. cone, [mg/l] = .226E-04 

time [yr] = 55.0 avg. cone, [mg/l] = .307E-04 

time [yr] = 60.0 avg. cone, [mg/l] = .385E-04 

time [yr] = 65.0 avg. cone, [mg/l] = .479E-04 

time [yr] = 70.0 avg. cone, [mg/l] = .563E-04 



INPUT DATA/RESULTS FOR CHEMICAL: TPH-AL16-35 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY.. 1.00E+00 
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 2.00E+04 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 3.15E-02 
DECAY CONSTANT (1/YR ) O.OOE+00 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.000E+00 .000E+00 .000E+00 .OOOE+00 .000E+00 

.OOOE+00 .OOOE+00 .000E+00 .OOOE+00 .000E+00 

.OOOE+00 .OOOE+00 .OOOE+00 .000E+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .112E-46 .230E-44 

.271E-42 .206E-40 .108E-38 .404E-37 .114E-35 

.246E-34 .425E-33 .599E-32 .702E-31 .699E-30 

.599E-29 .449E-28 .297E-27 .176E-26 .944E-26 

.460E-25 .206E-24 .851E-24 .327E-23 .117E-22 

.396E-22 .126E-21 .379E-21 .109E-20 .297E-20 

.778E-20 .195E-19 .472E-19 .110E-18 .248E-18 

.541 E-18 .114E-17 .235E-17 .471 E-17 .920E-17 

.175E-16 .327E-16 .596E-16 .106E-15 .186E-15 

.321 E-15 .542E-15 .900E-15 .147E-14 .237E-14 

.376E-14 .589E-14 .909E-14 .139E-13 
RETARDATION FACTOR 1.44E+08 
RETARDED SEEPAGE VELOCITY (M/YR) 1.75E-08 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR) .. 8.76E-10 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR) . 8.76E-10 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 8.76E-10 

time [yr] = 1.00 avg. cone, [mg/l] = .000E+00 

time [yr] = 5.00 avg. cone, [mg/l] = .000E+00 

time [yr] = 10.0 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 15.0 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 20.0 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 25.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 30.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 35.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 40.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 45.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 50.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 55.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 60.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 65.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 70.0 avg. cone, [mg/l] = .000E+00 



INPUT DATA/RESULTS FOR CHEMICAL: TPH-AR08-10 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY.. 1.00E+00 
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 3.18E-02 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 3.15E-02 
DECAY CONSTANT (1/YR ) O.OOE+00 
LIST OF TRANSIENT SOURCE RELEASE RATE 
.255E-18 .693E-09 .888E-06 .305E-04 248E-03 
.986E-03 .261E-02 .538E-02 .936E-02 145E-01 
.206E-01 .276E-01 .351 E-01 .430E-01 510E-01 
.591 E-01 .671 E-01 .749E-01 .824E-01 895E-01 
.962E-01 .102E+00 .108E+00 .114E+00 .118E+00 
.123E+00 .127E+00 .130E+00 .133E+00 .136E+00 
.138E+00 .140E+00 .141E+00 .142E+00 .143E+00 
.144E+00 .144E+00 .144E+00 .144E+00 .144E+00 
.144E+00 .143E+00 .142E+00 .141E+00 .140E+00 
.139E+00 .138E+00 .136E+00 .135E+00 .134E+00 
.132E+00 .130E+00 .129E+00 .127E+00 .125E+00 
.124E+00 .122E+00 .120E+00 .118E+00 .116E+00 
.115E+00 .113E+00 .111E+00 .109E+00 .107E+00 
.106E+00 .104E+00 .102E+00 .100E+00 

RETARDATION FACTOR 2.30E+02 
RETARDED SEEPAGE VELOCITY (M/YR) 1.10E-02 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR) .. 5.49E-04 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR) . 5.49E-04 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 5.49E-04 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] ~ 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

1.00 

5.00 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

40.0 

45.0 

50.0 

55.0 

60.0 

65.0 

70.0 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

avg. cone, [mg/ 

.000E+00 

.442E-06 

.157E-03 

.126E-02 

.302E-02 

.568E-02 

.783E-02 

.105E-01 

.122E-01 

.143E-01 

.154E-01 

.170E-01 

.177E-01 

.189E-01 

.193E-01 



INPUT DATA/RESULTS FOR CHEMICAL: TPH-AR10-12 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY-
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 
MOLECULAR DIFFUSION COEFFICIENT (TVT2/YR) 
DECAY CONSTANT (1/YR ) 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.OOOE+00 .000E+00 .160E-33 .384E-25 .402E-20 
.127E-12 
.748E-08 
.934E-06 
.139E-04 
.772E-04 
.252E-03 
.595E-03 
.114E-02 
.191E-02 
.287E-02 
.402E-02 
.530E-02 
.669E-02 

1.00E+00 
5.02E-02 
3.15E-02 
O.OOE+00 

.210E-14 

.174E-08 

.448E-06 

.894E-05 

.577E-04 

.205E-03 

.511E-03 

.102E-02 

.174E-02 

.267E-02 

.377E-02 

.503E-02 

.641E-02 
RETARDATION FACTOR 
RETARDED SEEPAGE VELOCITY (M/YR) 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR) .. 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR) . 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 

.877E-17 

.310E-09 

.196E-06 

.552E-05 

.421E-04 

.164E-03 

.435E-03 

.899E-03 

.158 E-02 

.246E-02 

.354E-02 

.477E-02 

.612E-02 

.307E-11 

.260E-07 

.180E-05 

.207E-04 

.101E-03 

.305E-03 

.688E-03 

.128E-02 

.209E-02 

.309E-02 

.426E-02 

.557E-02 

.698E-02 

.390E-10 

.764E-07 

.324E-05 

.300E-04 

.130E-03 

.366E-03 

.789E-03 

.142E-02 

.227E-02 

.331 E-02 

.451 E-02 

.585E-02 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

1.00 

5.00 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

40.0 

45.0 

time [yr] = 50.0 

time [yr] = 55.0 

time [yr] = 60.0 

time [yr] = 65.0 

time [yr] = 70.0 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/i] = 

avg. cone, [mg/l] = 

avg. cone. [mg/I] = 

avg. cone. [mg/I] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/i] = 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.233E-07 

.395E-06 

.205E-05 

.804E-05 

.192E-04 

.436E-04 

.746E-04 

.129E-03 

.186E-03 

.277E-03 

.361E-03 

3.62E+02 
6.95E-03 
3.48E-04 
3.48E-04 
3.48E-04 



Jury Output File 
Analysis for Example Problem 

*** COMMON INPUT PARAMETERS 

PARAMETER NAME UNITS VALUE 

Porosity (cc/cc) 0.25 
Bulk Density (g/cc) 1.8 
Water Content (cc/cc) 0.1 
Fractional Organic Carbon (mg/mg) 1.90E-02 
Incorporation Depth (cm) 1460 
Clean Soil Thickness (cm) 122 
Simulation Time (yrs) 70 
Length of Soil Column (cm) 3970 
Infiltration Rate (cm/day) 5.55E-02 
Source Length (m) 58 
Source Width (m) 67.1 
Boundary Layer Thickness (cm) 5 



Chemical Specific Input Parameters for TPH-AR12-16 

Parameter Name Units Value 

Total Soil Concentration (mg/kg) 1 
Diffusion Coeff. in Air (cmA2/day 8640 
Diffusion Coeff. in Water (cmA2/day 0.864 
Henrys Constant [ (mg/L) /(mg/L)] 2.250 
Organic Carbon Part. Coeff. (cc/g) 5010 
Lumped Chemical Decay Rate (1/day) 0 

Outputs for TPH-AR12-16 

Time = 1 yrs 

Cumulative Emissions to Air (g) 13.95 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 2 yrs 

Cumulative Emissions to Air (g) 154 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 3 yrs 

Cumulative Emissions to Air (g) 407.5 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 4 yrs 

Cumulative Emissions to Air (g) 716 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 5 yrs 

Cumulative Emissions to Air (g) 1049 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Time = 10 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

2742 
3.95E-56 
9.51 E-53 

0 

Time = 15 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

4302 
1.25E-38 
1.48E-35 
1.48E-35 

Time = 20 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

5717 
7.36E-30 
5.64E-27 
5.64E-27 

Time = 25 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

7013 
1.38E-24 
7.76E-22 
7.77E-22 

Time = 30 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

8214 
4.57E-21 
2.04E-18 
2.04E-18 

Time - 35 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

9337 
1.52E-18 
5.57E-16 
5.58E-16 

Time = 40 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

10390 
1.19E-16 
3.71E-14 
3.73E-14 



Time = 45 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

11400 
3.55E-15 
9.67E-13 
9.71E-13 

Time = 50 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

12350 
5.41 E-14 
1.31 E-11 
1.31E-11 

Time = 55 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

13260 
5.05E-13 
1.09E-10 
1.1E-10 

Time = 60 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

14140 
3.26E-12 
6.4E-10 

6.43E-10 

Time = 65 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

14980 
1.58E-11 
2.84E-09 
2.86E-09 

Time = 70 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

15790 
6.15E-11 
1.02E-08 
1.03E-08 



Chemical Specific Input Parameters for TPH-AR16-21 

Parameter Name Units Value 

Total Soil Concentration 
Diffusion Coeff. in Air 
Diffusion Coeff. in Water 
Henrys Constant [ 
Organic Carbon Part. Coeff. 
Lumped Chemical Decay Rate 

(mg/kg) 1 
(cmA2/day 8640 
(cmA2/day 0.864 
(mg/L) /(mg/L)] .5400 
(cc/g) 1.58E+04 
(1/day) 0 

Outputs for TPH-AR16-21 

Time = 1 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

-4.32E-12 
0 
0 
0 

Time = 2 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

2.72E-08 
0 
0 
0 

Time = 3 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

4.7E-05 
0 
0 
0 

Time = 4 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(9) 
(g/day) 
(g/day) 
(g/day) 

0.002188 
0 
0 
0 

Time = 5 yrs 

Cumulative Emissions to Air 
Advective Mass Loading Rate to Groundwater 
Diffusive Mass Loading Rate to Groundwater 
Advective & Diffusive Mass Loading Rate to Groundwater 

(g) 
(g/day) 
(g/day) 
(g/day) 

0.02334 
0 
0 
0 



Time = 10 yrs 

Cumulative Emissions to Air (g) 3.638 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 15 yrs 

Cumulative Emissions to Air (g) 23.96 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 20 yrs 

Cumulative Emissions to Air (g) 67.39 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 25 yrs 

Cumulative Emissions to Air (g) 132 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 30 yrs 

Cumulative Emissions to Air (g) 213.5 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 35 yrs 

Cumulative Emissions to Air (g) 307.9 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 40 yrs 

Cumulative Emissions to Air (g) 411.9 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Time = 45 yrs 

Cumulative Emissions to Air (g) 523.1 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 50 yrs 

Cumulative Emissions to Air (g) 639.5 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 55 yrs 

Cumulative Emissions to Air (g) 759.6 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 60 yrs 

Cumulative Emissions to Air (g) 882.4 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 65 yrs 

Cumulative Emissions to Air (g) 1007 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 70 yrs 

Cumulative Emissions to Air (g) 1133 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Chemical Specific Input Parameters for TPH-AR21-35 

Parameter Name Units Value 

Total Soil Concentration (mg/kg) 1 
Diffusion Coeff. in Air (cmA2/day 8640 
Diffusion Coeff. in Water (cmA2/day 0.864 
Henrys Constant [ (mg/L) /(mg/L)] .2830E-01 
Organic Carbon Part. Coeff. (cc/g) 1.26E+05 
Lumped Chemical Decay Rate (1/day) 0 

Outputs for TPH-AR21-35 

Time = 1 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 2 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 3 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 4 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time - 5 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Time = 10 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 15 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 20 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 25 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 30 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 35 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 40 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



Time = 45 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 50 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 55 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 60 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 65 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 

Time = 70 yrs 

Cumulative Emissions to Air (g) 0 
Advective Mass Loading Rate to Groundwater (g/day) 0 
Diffusive Mass Loading Rate to Groundwater (g/day) 0 
Advective & Diffusive Mass Loading Rate to Groundwater (g/day) 0 



AT123D Output File 
Analysis for Example Problem 

Chemicals in the analysis 
TPH-AR12-16 
TPH-AR16-21 
TPH-AR21-35 

Number of years simulated: 70 

GENERAL INPUT DATA 
****************** 

NO. OF POINTS IN X-DIRECTION 1 
NO. OF POINTS IN Y-DIRECTION 1 
NO. OF POINTS IN Z-DIRECTION 10 
NO. OF ROOTS: NO. OF SERIES TERMS 1000 
NO. OF BEGINNING TIME STEPS 1 
NO. OF ENDING TIME STEP 70 
NO. OF TIME INTERVALS FOR PRINTED OUT SOLUTION .... 1 
INSTANTANEOUS SOURCE CONTROL = 0 FOR INSTANT SOURCE 1 
SOURCE CONDITION CONTROL = 0 FOR STEADY SOURCE .... 70 
INTERMITTENT OUTPUT CONTROL = 0 NO SUCH OUTPUT .... 1 
CASE CONTROL =1 THERMAL, = 2 FOR CHEMICAL, = 3 RAD 2 

X-COORDINATE OF RECEPTOR WELL (METERS) 2.90E+01 
Y-COORDINATE OF RECEPTOR WELL (METERS) 3.35E+01 
AQUIFER DEPTH, = 0.0 FOR INFINITE DEEP (METERS)... 3.05E+00 
AQUIFER WIDTH, = 0.0 FOR INFINITE WIDE (METERS)... 0.00E+00 
BEGIN POINT OF X-SOURCE LOCATION (METERS) 0.00E+00 
END POINT OF X-SOURCE LOCATION (METERS) 5.80E+01 
BEGIN POINT OF Y-SOURCE LOCATION (METERS) 0.00E+00 
END POINT OF Y-SOURCE LOCATION (METERS) 6.71 E+01 
BEGIN POINT OF Z-SOURCE LOCATION (METERS) 0.00E+00 
END POINT OF Z-SOURCE LOCATION (METERS) 0.00E+00 

POROSITY 2.50E-01 
HYDRAULIC CONDUCTIVITY (METER/YEAR) 3.15E+01 
HYDRAULIC GRADIENT 2.00E-02 
LONGITUDINAL DISPERSIVITY (METER) O.OOE+00 
LATERAL DISPERSIVITY (METER) 0.00E+00 
VERTICAL DISPERSIVITY (METER) 0.00E+00 

BULK DENSITY OF THE SOIL (KG/M**3) 1 80E+03 
TIME INTERVAL SIZE FOR THE DESIRED SOLUTION (YR) .. 1.00E+00 
DISCHARGE TIME (YR) 7.00E+01 



INPUT DATA/RESULTS FOR CHEMICAL: TPH-AR12-16 

.OOOE+00 

.140E-47 

.758E-33 

.345E-25 

.175E-20 

.265E-17 

.519E-15 

.278E-13 

.624E-12 

.757E-11 

.585E-10 

.323E-09 

.137E-08 

.OOOE+00 .OOOE+00 
.190E-37 .541E-35 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY. 
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 
DECAY CONSTANT ( 1/YR ) 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.OOOE+00 .000E+00 .000E+00 .OOOE+00 .OOOE+00 
.OOOE+00 

.279E-40 

.285E-29 

.464E-23 
448E-19 
.265E-16 
.290E-14 
.105E-12 
.180E-11 
.180E-10 
.120E-09 
.591E-09 
.230E-08 

1.00E+00 
1.00E-01 
3.15E-02 
0.00E+00 

.OOOE+00 
.138E-43 
.593E-31 
448E-24 
940E-20 
.868E-17 
.125E-14 
.550E-13 
.107E-11 
.118E-10 
.844E-10 
.439E-09 
.178E-08 

RETARDATION FACTOR 
RETARDED SEEPAGE VELOCITY (M/YR) 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR).. 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR). 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 

.912E-28 

.395E-22 

.192E-18 

.758E-16 

.640E-14 

.196E-12 

.297E-11 

.270E-10 

.169E-09 

.789E-09 

.294E-08 

.206E-26 

.284E-21 

.744E-18 

.204E-15 

.136E-13 

.354E-12 

.478E-11 

.401 E-10 

.235E-09 

.104E-08 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

time [yr] = 

1.00 

5.00 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

40.0 

45.0 

50.0 

55.0 

60.0 

65.0 

70,0 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg, cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg. cone, [mg/l] = 

avg, cone, [mg/l] = 

avg. cone, [mg/l] = 

.000E+00 

.000E+00 

.OOOE+00 

.OOOE+00 

.000E+00 

.OOOE+00 

.OOOE+00 

.OOOE+00 

.000E+00 

.OOOE+00 

.OOOE+00 

-000E+00 

.OOOE+00 

,000E+00 

.OOOE+00 

7.22E+02 
3.49E-03 
1.75E-04 
1.75E-04 
1.75E-04 



INPUT DATA/RESULTS FOR CHEMICAL: TPH-AR16-21 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY-
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 
DECAY CONSTANT ( 1/YR ) 
LIST OF TRANSIENT SOURCE RELEASE RATE 

OOOE+00 .OOOE+00 .OOOE+00 .000E+00 .000E+00 
.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 
.000E+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 
.OOOE+00 .OOOE+00 .000E+00 .OOOE+00 .000E+00 
.000E+00 .OOOE+00 .000E+00 .OOOE+00 .000E+00 
.000E+00 .OOOE+00 .OOOE+00 .000E+00 .000E+00 
.000E+00 .OOOE+00 .OOOE+00 .000E+00 .OOOE+00 
.000E+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 
.OOOE+00 .000E+00 .OOOE+00 .OOOE+00 .000E+00 
.000E+00 .000E+00 .OOOE+00 .OOOE+00 .OOOE+00 
.OOOE+00 .OOOE+00 .OOOE+00 .000E+00 .OOOE+00 
.OOOE+00 000E+00 .OOOE+00 .OOOE+00 .000E+00 
.000E+00 OOOE+00 .OOOE+00 .000E+00 .OOOE+00 
.000E+00 .OOOE+00 .000E+00 .000E+00 

RETARDATION FACTOR 
RETARDED SEEPAGE VELOCITY (M/YR) 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR).. 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR). 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 

1.00E+00 
3.16E-01 
3.15E-02 
0.00E+00 

2.28E+03 
1.11E-03 
5.54E-05 
5.54E-05 
5.54E-05 

time [yr] = 1.00 avg. cone, [mg/l] = .000E+00 

time [yr] = 5.00 avg. cone, [mg/l] = .000E+00 

time [yr] = 10.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 15.0 avg. cone, [mg/l] = .OOOE+00 

time [yr] = 20.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 25.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 30.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 35.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 40.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 45.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 50.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 55.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 60.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 65.0 avg. cone, [mg/l] = .000E+00 

time [yr] = 70.0 avg. cone, [mg/l] = .000E+00 



INPUT DATA/RESULTS FOR CHEMICAL: TPH-AR21-35 

INST. WASTE RELEASE (KG) VALID FOR INST CASE ONLY-
DISTRIBUTION COEFFICIENT, KD (M**3/KG) 
MOLECULAR DIFFUSION COEFFICIENT (M**2/YR) 
DECAY CONSTANT ( 1/YR ) 
LIST OF TRANSIENT SOURCE RELEASE RATE 

.OOOE+00 .000E+00 .OOOE+00 .000E+00 .OOOE+00 

.OOOE+00 .OOOE+00 .000E+00 .OOOE+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 

.OOOE+00 .OOOE+00 .000E+00 .OOOE+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 

.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .000E+00 

.000E+00 .OOOE+00 .000E+00 .000E+00 .000E+00 

.000E+00 .000E+00 .OOOE+00 .OOOE+00 .000E+00 
000E+00 000E+00 .OOOE+00 .OOOE+00 .000E+00 
.OOOE+00 .OOOE+00 .OOOE+00 .000E+00 .000E+00 
.OOOE+00 .OOOE+00 .000E+00 .000E+00 .OOOE+00 
.OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 .OOOE+00 
.000E+00 .OOOE+00 .OOOE+00 .OOOE+00 

RETARDATION FACTOR 
RETARDED SEEPAGE VELOCITY (M/YR) 
RETARDED LONGITUDINAL DISPERSION COEF. (M**2/YR) .. 
RETARDED LATERAL DISPERSION COEFFICIENT (M**2/YR). 
RETARDED VERTICAL DISPERSION COEFFICIENT (M**2/YR). 

1.00E+00 
2.52E+00 
3.15E-02 
O.OOE+00 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

time [yr] 

1.00 

5.00 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

40.0 

45.0 

50.0 

55.0 

60.0 

65.0 

70.0 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

avg. cone, [mg/l] 

.000E+O0 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.000E+00 

.OOOE+00 

-000E+00 

.000E+00 

.OOOE+00 

1.81E+04 
1.39E-04 
6.95E-06 
6.95E-06 
6.95E-06 


