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DEPARTMENTOFTHEARMY 
NORTH PACIFIC DMSION LABORATORY 

CORPS OF ENGINEERS 
1491 N.W. GRAtiAhl AVENUE 

TROUTDALE. OREGON 97060-9503 

October 3, 1995 

Bill Richards 
Ecolog- and Environment. Inc. 
840 K Street. Suite 100 
Axhowe. -Uaska 99501 

Dear Rlr. Richards: 

Enclosed. compiering all analyses requested to date, are reports of analytical data for the Ft. 
Richardson OK--A POL Laboratory Dry Well project sampled by Ecology and Environment, Inc. 
from June 8 througi~ ;O- 1995. Included are: 

a. Enclosure 1. Original Chemical Quality Assurance Report 

b. Enclosure 2- Original report numbers 9014,9019,9022.9024, and 9029 from ARDL, Inc. 
ixith facsimile addendum dated 05 Sep 95 

c. Enclosure 2. Original CENPD-ET-EN-L sample cooler receipt forms and telephone records 

Reference original report numbers 49334,49403.4948 1,495 12,49606,49848, and 50103 from 
Sound .inal>-tical Sen-ices. Inc. previously submitted to your office by the laboratory. 

Please conract Dr. -Ljmal M. Ilk at (503) 669-0246 if you have any questions. 

Sincerely. 

Enclosures 
North Pacific Division Laboratory 
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CHEMICAL QUALITY ASSURANCE REPORT 

FT. RICHARDSON OU-A, POL LABORATORY DRY %TLL 

a The following deficiencies and/or delinquencies were noted in the primary laboratory’s 
data- Di-n-butylphthalate and gasoline range organics (GRO) was detected in selected soil 
laboratory method blanks in various Sound Analytical Senices (SAS) reports. Where applicable, 
the associated data of these analytes should be considered due to laboratory contamination. Sample 
cooler temperatures ranging from 0 to 2 “C were recorded throughout five out of seven SAS 
re~~orts. which is outside of the USACE required 4’+/-2. 

I. Volatiles (VOCk Based on holding time expiration, the VOC data for seventeen 
selected soil samples and two sludge samples should be considered estimates. Surrogate recoveries 
for 43 VOC soil samples were outside of EPA quality control (QC) limits. Based on the out of 
control surrogate recoveries, the VOC data for these samples should be considered estimates. 
Due to out of control internal standard results during the initial analysis of VOC soil samples 
95POLLDW-3017SB and -302XSB (SAS report 49403), the data should be considered unusable as 
the outlier internal standards directly affect the quantitation of selected VOC targeted analytes. 

( 
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II. P&chlorinated Ripwls (PCB) and Tnoreamcs: Based on low surrogate and/or 
rnarrix spike recoveries. low levels of targeted PCB a&tes. reactive cyanide and reactive sulfide 
Lvould not have been detected if present in sludge samples 95POLLDW-3001SG and -3002SG of 
S.G report 49334. 

III. GRO. DRO. and TRPH: Based on holding time expiration, he GRO hh for three 
reanalyzed samples should be considered estimates. The surrogate recovery for two GRO samples 
and three DRO samples were diluted out due to the high concentration of fuel in the samples; data 
should be considered estimates. Based on low surrogate recoveries, low levels of GRO may not 
have been detected if present in three soil samples. Based on out of control QC data, low levels of 
GRO may not have been detected the soil samples of SAS report 49848, the soil DRO data of SAS 
repon 49848 should be considered estimates and the soil TRPH data of SAS report 49848 should 
IX considered high estimates. 

I:‘ --- 
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IV. TCLPand Total Metals; Based on out of control QC data, the TCLP-mercury data of 
sludge s,aples -3OOlSG and -3002SG and the total chromium data of SAS report 49334 should 
lx considered high estimates. low levels of total antimony may not have been detected in the 
associated soil samples of SAS reports 49334,49403,49521,49606, and 49848 and low levels of 
total mercury may not have been detected in the soil samples of SAS report 49334. Based on out 
of control RPD results, the following soil data should be considered estimates: total calcium in 
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SAS reports 4g403,494&1. and 49848; total magnesium and vanadium in SAS report 49848; and 
total potassium in SAS report4952 1. 

b. The primary blind duplicate and QA dara comparisons are presented in Tables I through IX. 
All data agree with each other and are comparable with the following exceptions: The primary 
blind duplicate data of GRO in Table III-2 total nickel and silver in Table IV-5, bis(2- 
ethylhexyl)phtbalate in Table V-2, total mercy in Table V-6, and total thallium in Table VII-5. 
In these instances, the primary laboratory had acceptable internal QC data and the discrepancies 

could not be analytically resolved. One OUT O~ISVO primary data did not agree with the QA data 
for bis(2-ethylhexyl)phthalate in Table V-2? total nickel and silver in Table IV-5, total mercury in 
Table V-6, total thallium in Table VII-5 and DRO in TabIes IV-3 and VII-3. The QA data of 
bunker C in Table I-4. TRPH in Table II-S- TCLP-chromium, mercury, and silver in Table I-5, 
total antimony in Tables VI-5. VII-5, and VIII-6. and reactive sulfide in Table I-6 did not agree 
with the primary blind duplicate results. In the majority of cases, both laboratories had 
acceptable internal QC data and the primary clara we accepted based on blind duplicate or QA 
data agreements. See section 8 of this report and their respective comparison tables for details of 
the data discrepancies. 

-. 

2. BACKGROUND: The samples were collected on June 8, 9, 12, 13, 15, 16, 19, and 30, 1995 
and received by the ana.lyticalUaboratories on June 10, 13 through 17,20 through 22, and July 1, 
3, 14, 1995. 

3. OBJECTIVES: 

a. Eighty soil. one sludge, two water- and rhe blind duplicate samples were collected from 
various location to determine the extent of the chemical contamination on the site. 

b. Seven QA soil and one sludge sampies were submitted to evaluate the primary 
laboratory’s data quality. 

4. PROJECT ORGANIZATION: 

a The samples were collected by Ecolo~- and Environment Inc., Anchorage, AIaska 

b. The primary samples were analyzed b>* Sound Analytica Services (SAS), Inc., Tacoma, 
Washington. 
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CENPD-ET-EN-L ( 95-0273) 
Chemical Qualip -Assurance Report 

c. The QA samples were analyzed by Applied Research & Development Laboratory 
(ARDL), Inc., Mt. Vernon, Illinois. 

5. ANALYTICAL REFERENCES: 

Number Title Date 

SW-846, Third Edition Test Methods for Evaluating Solid Waste - Final Update II l/95 

GRO and DRO State of Alaska Interim TPH Methods 2/92 

6. EVALUATION OF THE PRIMARY LABORATORY’S DATA: 

ZL mte Recoveries; Three, six. two and two surrogates, similar to the analytes of interest. 
were used in the following analyses: volatile organic compounds (VOC) by EPA method 8260. 
semi-volatile organ& (BNA) by EPA method 8270, polychlorinated biphenyis (PCB) by EPA 
method 8080, and U.S. Army Corps of Engineers Fuel Identification\Quantitation (COEIFIQ), 
respectively. One surrogate was used in the following analyses: gasoline range organics (GRO) by 
State of Alaska fuel h!-drocarbon method 8015 modified, and diesel range organics (DRO) by State 
of Alaska fuel hydrocarbon method 8 100 modified. All surrogate recoveries were -within EPA 
Alaska Department of Environmental Conservation (ADEC) or laboratory established (LE) quality 
control (QC) limits and are acceptable with the following exceptions and/or notations. 

I. VOC: One out of three surrogate recoveries for VOC soil samples 95POLLDW- 
3001 SB, -3008SB. -:017SB(RE), -3021SB, -3026SB. -3029SB. -3030SB, -3032SB, -3033SB. - 
3036SB, -3037SB. -IO69SB, -3072SBe -3074SB, -3076SB: -3077SB, and -3092SB was above 
the EPA QC limit. Based on a high surrogate recoverv, the VOC data for these samples should 
be considered high estimates. One out of three surrogate recoveries for VOC soil samples - 
3004SB, -3009SB. -ZOlOSB, -3014SB. -3015SB, -3018SB, -3019SB, -3023SB, -30S7SBI - 
3059SB, -3075SB(RE), -3093SB, -3094SB, and -3095SB was below the EPA QC limit. Two 
out of three surrogate recoveries for VOC soil sample -3022SB were below EPA QC limits. 
Based on the low surrogate recovery results, the VOC data for these samples should be 
considered low estimates and low levels of targeted volatiles may not have been detected if 
present. Two out of three surrogate recoveries for VOC soil samples -3OllSB, -3013SB, - 
3016SB, -302SSB: -302XSB, -3028SB(RE), -3034SB, -3062SB, -3070SB, and -307SSB were 
outside EPA QC limits. Based on the our of control surrogate recoveries, the VOC data for these 
samples should be considered estimates. Three out of three surrogate recoveries for VOC soil 
sample -3012SB were outside EPA QC limits due to severe fuel hydrocarbon matrix interference- 
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Based on the out of control surrogate recoveries, the VOC data should be considered estimates. 
The laboratory indicated in the report case narratives that most of the VOC samples which 
exhibited out of control surrogate recoveries were reanalyzed usually past holding time 
requirements. 

II. PCB: The surrogate recoveries for PCB sludge sampIes -3OOlSG and -3002SG were 
below LE QC limits due to severe matrix interference encountered during analysis. Based on the 
low surrogate recoveries. low levels of targeted PCB’s would not have been detected if present in 
these samples. 

III. GRO and DRO; The surrogate recovery for GRO sampies -3012SB and -302lSB were 
diluted out due to the high concentration of GRO in the samples. .ti the extraction efficiency of 
these samples could not be determined, the GRO data for these samples should be considered 
estimates. The surrogate recovery for GRO samples -3092SB, -3093SB, and -3094SB was below 
the ADEC QC limit. Based on the low surrogate recoveries, low levels of GRO may not have 
been detected if present. The laboratory performed a reanalysis of these samples past holding 
time and achieved acceptable surrogate recoveries; these data should be considered estimates due 
to holding time expiration. The surrogate recovery for DRO samples -3012SB, -3013SB, and - 
3021 SB were diluted out due to the high concentrztion of DRO in the samples. As the extraction 
efficiency of these samples could not be determined. the DRO data for these samples should be 
considered estimates. 

b. &&-ix Spike (MS>, Matrix Snike Duplicate CMSD). J aboratoy Control TT,C) Recoveries 
and Relative Percent Difference (RFD) Resuh All MUMSD and LC recoveries arid RPD results 
were within EPA ADEC or LE QC limits and are acceptable with the following exceptions and/or 
notations. 

I. VOC; Three out of 20 TCLP-VOC IMSMSD recoveries in SAS report 49334 were 
above EPA QC limits. Since VOC targeted analytes were not detected in ,the associated TCLP 
samples, the VOC data quality was not adverseIy affected by the high recoveries. Three out of five 
soil VOC RPD results in batch A407 in SAS report 49334 were mar&ally above EPA QC Iimits 
due to the matrix of the original sample (-3001513). Two out of fivi medium level protocol soil 
VOC RPD results in batch A741 referenced in SAS reports 49334 and 49403 were above EPA QC 
limits. One out of five soil VOC RPD results in batches A928 and A959 referenced in SAS reports 
49512 and 49848 were above EPA QC limits. The precision of the above mentioned associated 
data are accepted based on the remaining acceptable RPD results. 

. . ...1. 
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II. BNA: Three out of 22 BNA soil MS/MSD recoveries in SAS report 49481 were above 
EPA QC limits. Four out of 22 BNA water ,M!YMSD recoveries in SAS report 49848 were above 
EPA QC limits. The accuracy of the associated BNA data of these reports are accepted based on 
the remaining acceptable matrix spike recoveries. 

III. PCB and COE!FTO; The sludge PCB MS and MSD recoveries in SAS repoti 49334 
were below the LE QC limit due to severe matrix interference encountered during analysis. Based 
on the low spike recoveries, low levels of targeted PCB analytes would not have been detected if 
present in samples -3OOlSG and -3002SG. The COE/FIQ MS and MSD recoveries of kerosene 
and the RPD result were outside of LE QC limits in SAS report 49334 due to the high level of fuel 
hydrocarbons in the original sample I-3002SG). For the purpose of data evaluation, the out of 
control results should not be considered si-gnificant as the original sample concentration was greater 
than four times the spike amount. The COE/FIQ blank spike (BS) sample was inadvertently spiked 
below the detection limit by the laboratory during extraction and therefore was not useful in 
evaluating the accuracy of the COE/FIQ data. The accuracy of the COlYFIQ data of this report 
(samples -3OOlSG and -3002SG) are acceptable based on the acceptable sample surrogate 
recoveries. 

IV. GRO. DRO and TRPK The soil GRO laboratory duplicate RPD result in SAS report 
49334 was above the LE QC limit. The out of control RPD result should be considered significant 
as the data of the comparison are attributable to laboratory contamination. The soil GRO MS and 
MSD recoveries in SAS report 49848 were below the LE QC limit due to laboratory noted 
laboratory noted matrix interference. Based on the low spike recoveries, low levels of GRO may 
not have been detected if present in associated samples of this report (-3087SB through -3095SB). 
One out of two soil GRO MYMSD recoveries in SAS report 50103 was below the LE QC limit. 
The accuracy of the GRO data are acceptable based on the remaining acceptable matrix spike and 
LC recoveries. The soil DRO laboratory duplicate RPD result in SAS report 49512 was not 
reported but was calculated as above the LE QC limit at 74. For the purpose of data evaluation, the 
out of control RPD result should not be considered significant as the data of the comparison was 
within a factor of five to the DRO detection limit. The soil DRO MS and MSD recoveries in SAS 
report 49848 were above the LE QC limit due to laboratory noted sample non-homogeneity. 
Review of the related internal QC data, substantiates this assumption. The accuracy of the DRO 
data in this report are accepted based on acceptable sample surrogate and acceptable LC sample 
recoveries. The soil DRO laboratory duplicate RPD result in SAS report 49848 was above the LE 
QC limit due to sample non-homogeneiry as noted above. The DRO data of this report (samples - 
3087SB through -3095SB) should be considered estimates. The soil TRPH MS and MSD 
recoveries in SAS report 49848 were above the LE QC limit. Based on the high spike recoveries, 
the TRPH data of this report (samples -3087SB through -3095SB) should be considered high 
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estimates. It is possible that sample non-homogeneity may have attributed to the out of control 
results. 

,r . 

V. TCJ.P and Total Metals; The MS recovery of TCLP-mercury in SAS report 49334 
was above the EPA QC limit. Based on the high spike recovery, the TCLP-mercy data of the 
associated samples (-3001SG and -3002SG) should be considered high estimates. Due to the 
high concentration of targeted metals in the original samples, the MS recoveries of aluminum, 
iron. and manganese in selected SAS reports were not calculable. The accuracy of the data are 
acceptable based on acceptable LC standard recoveries. The soil MS recovery of total chromium 
in SAS report 49334 was above the EPA QC limit. The total chr~miutn data associated with this 
report (sampies -3OOlSB through -3016SB) should be considered high estimates. The soil MS 
recovery of total antimony in SAS reports 49334.49403,49521, 49606, and 49848 was below 
the EPA QC limit. Based on the low spike recoveries, low levels of total antimony may not have 
been detected if present in the associated samples of these respective reports (-3001SB through - 
3016SB. -3017SB through -3037SB, -3058SB through -3077SB, -3078SB through -3086SB, and 
-3087SB through -3095SB). The soil MS recovery of total mercury in SAS report 49334 was 
below the EPPl QC limit. Based on the low spike recovery, low levels of total mercury may not 
have been detected if present in the associated samples of this report (-3001SB through - 
3016SB). The soil MS recovery of total manganese in SAS report 49606 was above the EPA QC 
limit due to tie presence of manganese in the original sample; data are accepted. The laboratory 
duplicate RPD of total calcium in SAS reports 49403,494s 1, and 49848 was above the LE QC 
limit of 35. The soil calcium data of these respective reports (samples -3017SB through - 
3037SB, -3038SB through -3057SB, and -3087SB through -3095SB) should be considered 
estimates. The laboratory duplicate RPD of total magnesium and vanadium in SAS report 49848 
was above the LE QC limit. The soil magnesium and vanadium data of this report (samples - 
3087SB through -3095SB) should be considered estimates. The iaboratorv duplicate RPD of d 
total potassium in SAS report 49521 was above the LE QC limit. The soil potassium data of this 
report (samples -3058SB through -3077SB) should be considered estimates. The laboratory 
duplicate RPD of total cadmium in SAS report 49403 and total mercury in SAS report 49481 was 
above the LE QC limit. For the purpose of data evaluation, the out of control RPD results should 
not be considered si_gnifrcant as the data of the comparison was within a factor of five to the 
analytes detection limit. 

VI. m The MS recovery of reactive cyanide and reactive sulfide in SAS report 
49334 were below the LE QC limit. Based on the low spike recoveries, low levels of reactive 
cyanide and reactive sulfide may not have been detected if present in samples -3OOlSG and - 

. 3002SG. . 
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c. Field and Duulicate Results; The primary field blind duplicate results are presented in 
Tables I through IX. All data agree with each other with the following exceptions. The primary 
blind duplicate data of GRO in Table 111-2, total nickel and silver in Table IV-5, bis(2- 
ethylhexyl)phthalate in Table V-2, total mercury in Table V-6. and total thallium in Table VII-5. 
As the primaq laboratory had acceptable internal QC data the discrepancies could not be 
analytically resolved. 

d. Laboratorv Method Blanks: All laboratory method blanks were free of targeted a.nalytes 
with the following exceptions. Di-n-butylphthalate, at 2.4 ppm, was detected in the soil BNA 
method blank of SAS report 49403. The di-n-butylphthalate data for samples -3021 SB and - 
3034SB should be considered due to laboratory con tamination. Di-n-butylphthalate, at 0.47 ppm, 
was detected in the soil BNA method blank referenced in SAS reports 49512 and 49848. Since di- 
n-butylphthalate was not detected in any associated BNA samples, the BNA data quality was not 
adversely affected by the laboratory contamination. Di-n-butylphthalate, at 18 ppb, was detected in 
the water BNA method blank of SAS report 49848. The di-n-butylphthalate data for sample - 
3001 WA should be considered due to laboratory con tammarion. GRO, at 1 .l ppm, was detected in 
the soil GRO method blank of SAS report 49334. The GRO data of the associated samples (- 
3001SB through -3016SB) should be considered due to laboramry contamination except for the 
data of sample -3012SB which had a GRO result grearer than ten times the level of method blank 
contamination. GRO. at 0.83 ppm, was detected in the soil GRO method blank of SAS report 
495 12. The GRO data of the associated samples (-3058SB through -3077SB) should be considered 
due to laboratory contamination. where applicable. GRO, at 0.46 ppm, was detected in the soil 
GRO method blank of SAS report 49606. The GRO data of the associated samples (-3078SB 
through -3086SB) should be considered due to laboratory contamination, where applicable. GRO, 
at 0.72 ppm, was detected in the soil GRO method biank of SAS report 50103. The GRO data for 
sample 95POLLDW-OOlSP are acceptable as the GRO result (8.8 ppm) was greater than ten times 
the level of method blank contamination. 

e. hule Holding: Times and Detection Limirs; All sample holding times and 
detection/reporting limits met EPA and ADEC method criteria and are acceptable with the 
following exceptions. 

I. VOC; Due to out of control continuing calibration recoveries, sludge samples -3OOlSG 
and -3002SG in SAS report 49334 were reanalyzed for TCLP-VOC’s 13 days pm the maximum 
holding time. The TCLP-VOC data for these samples should be considered estimates. VOC 
samples -3001 SB, -3OllSB, -301 lSB(RE), -3012SB, -3017SB(RE), -3028SB(RE), -3059SB(RE), 
-3062SB(RE), -3069SB(RE), -3070SB(RE), -3075SB(RE), -3092SB(RE), -3093SB(RE), - 
3094SB(RE) and -3094SB(RE)dilution were either initially analyzed past holding time or were 
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reanalyzed past holding time due to initial out of control internal QC dak. Based on holding time 
expiration, the VOC data for the affected samples should be cousidered estimates. VOC samples - 
3012SB and -302 1 SB were reanalyzed past holding time by the medium level protocol (methanolic 
extraction) due to the high concentration of 4-methyl-2-pentanone (MIBK) in the samples. Based 
on holding time expiration. the VOC data of these analyses should be considered estimates. 

II. GRO and COWFIO: The reanalysis of GRO samples -3092SB, -3093SB and -3094SB 
was performed 8 days past holding time. Based on holding time expiration, the GRO data of these 
analyses should be considered estimates. The original analysis of soil sample -3092SB was 
reported as being performed on 22 Jul95. This was a laboratory typographical error and the initial 
analysis (14 Jul 95) was not past holding time. The laboratory did not exceed the 2X day 
extraction/analysis holding time for COEFIQ samples -3OOlSG and -3002SG. The SAS report 
49334 case narrative stated thar the samples were extracted 17 days after collection and were three 
days past holding time. The COlYFIQ samples were actually eleven days within holding time. 

* . 
f. Internal Standard and Cahbmon Verification M Due to initial out of control TCLP- 

VOC continuing calibration percent difference (%D) results, sludge samples -3OOlSG and -3002SG 
in SAS report 49334 were reanalyzed past holding time. It was noted that the laboratory submitted 
the reanalyzed TCLP-VOC results for these samples. Due to out of control internal standard results 
during the initial analysisof ,VOC soil samples -3017SB and -3028SB in SAS report 49403 were 
reanalyzed past holding time. It was noted that the laboratory submitted the both the initial and 
reanalyzed VOC results for these samples. The initial VOC data should be considered unusable as 
the outlier internal standards directly affect the quantitation of selected VOC targeted analytes. 

g- !3a’ mof All cot td 
records and SCR forms met U.S. Army Corps of Engineers (USACE) ERl 1 lo-l-263 regulations 
with the following exceptions and/or notations. Sample cooler temperatures ranging from 0 to 2 
degrees Celsius (“C) were recorded throughout five out of seven SAS reports (49334, 49403, 
4948 1,495 12 and 49606), which is below the USACE requirement of 4 f 2 “C. 

li v , -1 Evaluation of the Pnmarv L&oratorv s Data ; The following deficiencies and/or 
delinquencies were noted in the primary laboratory’s data Di-n-butylphthalate and GRO were 
detected in selected soil labomrory method blanks in various SAS reports. Where applicable, the 
associated data of these anal!Tes should be considered due to laboratory contamination. Sample 
cooler temperatures ranging from 0 to 2 “C were recorded throughout five out of seven &S 
reports. 
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I. VOC: Based on holding time expiration, the VOC data for seventeen selected soil 
samples and two sludge samples should be considered estimates. Surrogate recoveries for 43 VQC 
soil samples were outside of EPA QC limits. Based on the out of control surrogate recoveries, 
the VOC data for these samples should be considered estimates. The laboratory indicated in the 
report case narratives that most of the VOC samples which exhibited out of control surrogate 
recoveries were reanalyzed, usually past holding time requirements. Due to out of control 
internal standard results during the initial analysis of VOC soil samples -3017SB and -3028SB 
(SAS report 49403): the data should be considered unusable as the outlier internal standards 
directly affect the quantitation of selected VOC targeted analytes. 

II. PCB and Inorynic~~ Based on low surrogate and matrix spike recoveries, low levels of 
targeted PCB analytes would not have been detected if present in sludge samples -3OOlSG and - 
3002SG of SAS report 49334. Based on low’ matrix spike recoveries, low levels of reactive 
cyanide and reactive sulfide may not have been detected if present in sludge samples -3OOlSG 
and -3002%. 

III. GRO. DRO. and TRPE Based on holding time expiration, he GRG data for 
reanalyzed samples -3092SB, -3093SB and -3094SB should be considered estimates. The 
surrogate recovery for GRO samples -3012SB and -3021SB and DRO samples -3012SB, -3013SB, 
and -3021SB were diluted out due to the high concentration of fuel in the samples.- As the 
extraction efficiency of these samples could not be determined, the GRO and/or DRO data for these 
samples should be considered estimates. Based on low surrogate recoveries, low levels of GRO 
may not have been detected if present in samples -3092SB, -3093SB, and -3094SB. Based on low 
matrix spike recoveries, low levels of GRO may not have been detected the soil samples of SAS 
report 49848. Based on out of control RPD results, the soil DRO data of SAS report 49848 should 
be considered estimates. Based on high matrix spike recoveries, the soil TRPH data of SAS report 
49848 should be considered high estimates. 

IV. TCLP and Total Metals: Based on high matrix spike recover&, the TCLP-mercury 
data of sludge samples -3OOlSG and -3002SG and the total chromium data of SAS report 49334 
should be considered high estimates. Based on low matrix spike recoveries, low levels of total 
antimony may not have been detected in the associated soil sampIes of SAS reports 49334, 
49403,49521,49606. and 49848 and low levels of total mercury may not have been detected in 
the soil samples of SAS report 49334. Based on out of control RPD results. t@e following.soil 
data should be considered estimates: total calcium in SAS reports 49403, 49481, and 49848; 
total magnesium and vanadium in SAS, report 49848; and total potassium in SAS report49521. 

7. EVALUATION OF THE QA LABORATORY’S DATA: 
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a Laboratorv Method Blanks; All laboratoy method blanks were free of target& analyfes 
with the following exceptions. Up to 5 ppb of methylene chloride was detected in the soil VQC 
method blanks referenced in ARDL reports 9022 9024, and 9029. The associated VOC data of 
methylene chloride in samples 95POLLD W-304 1 SB, -3047SB, -306lSB, and -3080SB should be 
considered due to laboratory contamination. Chloroform and 5 ppb and 1,4-dichlorobenzeae at 11 
ppb were detected in the TCLP-VOC and TCLP-BNA method bIa&s of ARDL report 9014. The. 
VOC data of chloroform in sample -3003SG should be considered due to Iaboratory contamination, 
Since 1,4dichlorobenzene was not detected in any associated sample, the TCLP-BNA data quality 
was not adversely affected by the laboratory comamina ’ tton. TOC, at 5.1 ppm, was detected in the 
soil method blank referenced in ARDL reports 9011. 9022, and, 9029. Since the associated TOC 
results for samples -3003SB. -3041SB. and -308OSB are greater than ten times the level of method 
blank contamination. the TOC data are acceptable and should not be considered due to laboratory 
contamination. 

* * b. SampIe C i + alibration Vetificak All sample 
holding times, reporting limits and calibration vefications (CCVs) met EPA and ADEC method 
criteria and are acceptable with the following exceptions. The PCB reporting limit for sludge 
sample -3003SG was elevated ten-fold due to the mattix of the sample. The laboratory noted in the 
case narrative of ARDL report 9014 that the sample extract could only be concentrated to 10 
milliliters (ml) instead of the required 1 ml. The resulting PCB reporting limits ranged from 2.6 to 
5.8 ppm. The FIQ reporting limit for sludge sampIe -3003SG was elevated one thousand-fold due 
to the matrix of the sample and the high concentration of fuel (kerosene) in the sample. The 
resulting fuel reporting limits ranged from 2100 to 11.000 ppm. 

c 
:. 

“... 

C. SUITOWe Recoveries; All surrogate recoveries were within EPA, ADEC or LE QC limits 
with the following exceptions and/or notations- One out of three surrogate recoveries in the VOC 
MS sample of ARDL report 9014 was above the EPA QC limit. The accuracy of the associated 
VOC data are acceptable based on acceptable sample surrogate recoveries and acceptable MS and 
MSD analyte recoveries. One out of two surrogate recoveries in PCB sample -3003SG and in the 
PCB MS sample was above the LE QC IimiL Per method, the PCB data are acceptable. The FIQ 
surrogate recovery for sludge sample -3003SG, and in the MS and MSD samples was diluted out 
due to the high concentration of fuels in the sample. As the extraction e&iency of the sample 
could not be determined the kerosene and bunker C data for this sample should be considered 
estimates. 

d. MS. MSD. and JC Recoveries and RPD Results: All MS, MSD, and LC recoveries and 
RPD results were within EPA, ADEC, or LE QC limits with the following exceptions and/or 

:- 
(’ iji; .: ‘....: 
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notations. The PCB IMS and MSD recoveries in ARJ3L report 9014 were above the LE QC limit. 
The LC recovery was within QC limits indicating matrix interference was encountered deg &e 
analysis. As PCB targeted analytes were not detected in the associated sample (-3003SG), the PCB 
data quality was not adversely affected by the high spike recoveries. The FIQ MS and MSD 
recoveries for sample -3003SG were diluted out due to the high concentration of fuels in the 
sample. The soil MS and MSD recoveries of aluminum, iron, and manganese in each ARDL report 
and the matrix spike recoveries of mercury as referenced in ARDL reports 9014 and 9019 of were 
outside of EPA QC limits. For the purpose of data evah.&on, the spike recovery data should nor 
be considered significant as the original sample resuks were greater than four times the spike 
XIlOUIltS. One out of two soil MS/MSD recoveries of arsenic, chromium, and magnesium 
referenced in ARDL reports 90 14 and 90 19 and of selenium and zinc in ARDL report 9029 of were 
outside of EPA QC limits. The accuracy of the associated data are acceptable based on the 
remaining acceptable matrix spike and LC recoveries. The soil MS and MSD recoveries of calcium 
referenced in ARDL reports 9014 and 9019 were below the EPA QC limit The calcium data for 
soil samples -3003SB. -3020SB, and -3027SB should be considered low estimates. he RPD of 
calcium in ARDL reports 9022 and 9024 was above the EPA QC limit The calcium data for soil 
samples -3041SB, -3047SB, and -3061SB should be considered estimates. The MS a& MSD 
recoveries of antimony in ARDL reports 9022,9024, and 9029 were below the EPA QC limit. The 
LC recoveries were within QC limits indicating matrix interference was encountered during the 
analysis. Based on the low matrix spike recoveries, low levels of antimony may not have been 
detected if present in all of the QA soil samples. The RPD of sodium in ARDL report 9024 was 
above the EPA QC knit but should not be considered significant for the purpose of data evabtion+ 
as the data of tie comparison was within five times the reporting limit of sodium (45.2 ppm). The 
laboratory did not report MS and MSD recoveries for calcium, mqesium, potassium, and sodium 
in WL reports 9022.9024, and 9029. The accuracy of the associated data are acceptable based 
on acceptable LC recoveries. The total cyanide MS and MSD recoveries in ARDL report 9014 
were above the EPA QC limit of 125 percent. The LC recovery was within QC limits indicating 
matrix interference was encountered during the analysis. The total cyanide data for sludge sample - 
3003SG should be considered a high estimate: The reactive stide RPD result in ARDL report 
9014 was above the LE QC lit but should not be considered significant for the purpose of data 
evaluation, as the data of the comparison Was less than five times the reporting limit of-reactive 
sulfide (8 1.4 ppm). 

e. COC Records and SCR Forms: iul met EPA and/or USACE ERl llO-l-263 requirements 
with the following exceptions andfor notations. The North Pacific Division Laboratory (NPDL) 
SCR form in ARDL report 9019 noted F following delinquencies. The sample containers for soil 
sample 95POLLDW-3047SB were not mdividually packaged (see SCR of ARDL report 9022). 
One out of two VOC sample containers for soil sample -3061 SB had h&pace (see SCR of ARDL 
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report 9024). VOC and GRO samples listed on NPDL SCR as containing headspace were not of 
this project. The NPDL SCR recorded a sample cooler temperarum of 1 .O and 1.3 ‘C for the 
samples of ARDL report 9019 and 9024, respectively. 
USACE requirement of 4 ,+ 2 ‘C. . 

This cooler temperature is below the 

f. , Overall Evaluation of the OA Laboratom s Data ; The data of analytes detected in the 
laboratory method blanks should be considered due to laboratory contamination in the associated 
samples with the exception of the soil TOC data The PCB and FIQ reporting limits for sludge 
sample -30033G were elevated due to the matrix of the sample antior the high concentration of fuel 
(kerosene) in the sample. Based on a diluted out surrogate recovery, the extraction efficiency of the 
FIQ sludge sample -3003SG could not be determined. The kerosene and bunker C data for this 
sample should be considered estimates. The soil MS and MSD recoveries of c&urn referenced in 
ARDL reports 9014 and 9019 were below the EPA QC limit Based on out of control MS/MSD 
recoveries or RPD results, the calcium data for soil samples -3003SB, -3020SB, and -3027SB 
should be considered low estimates and the calcium data for soil sampies -3041SB, -3047SB, and - 
3061SB should be considered estimates. Based on out of control matrix spike recoveries, low 
levels of antimony may not have been detected if present in all of the QA soil samples. Based on 
out of control matrix spike recoveries, the total cyanide data for sludge sample -3003SG should be 
considered a high estimate. Because of out of control cooler temperatures, QA samples 
95POLLDW-3020SB. -3027SB, and -3061SB may have been compromised prior to anaiysis. 

8. COMPARISON OF THE PFUMARY AND QA LABORATORIES’ DATA: The primary 
and QA data comparisons are presented in Tables I through VIII. _lu data agree with each other 
and are comparable with the following exceptions. 

1. BNA and COWFIO: The primary (-3039SB) data of bis(2-ethylhexyl)phthalate do 
not agree with either the blind duplicate or QA data in Table V-2. Since both laboratories had 
acceptable internal QC data, the discrepancy could not be analytically resolved. The primary (- 
3040SB) data of bis(2-ethylhexyl)phthalate are accepted based on QA data agreement. The QA 
data of bunker C does not agree with the primary bIind duplicate &a in Table I-4 A review of 
the QA laboratory’s fuel chromatogxam (ARDL report 9014) indicates that bunker C was 
erroneously quantified in the QA sample. The laboratory incorrectly integrated a portion of the 
kerosene fuel pattern during quantitation of bunker C. The primary data are acceptable based on 
blind duplicate agreement and consistent pattern recognition/inteFtion procedures. 

11. DRO_and TRW: The prims (-3026SB) and QA data comparison of DRQ does not 
agree with each other in Table IV-3. Since both laboratories had acceptable internal QC data, the 
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discrepancy could not be analytically resolved. Review of the primary and QA fuel 
chromatograms indicate the presence of a fuel hydrocarbon pattern in the samples. The primary 
DRO data of sample -302SSB are accepted based on QA data agreement. The primary (- 
3059SB) and QA data comparison of DRO does not agree with each other in Table W-3. Since 
both laboratories had acceptable internal QC data, the discrepancy could not be analytically 
resolved. A review of the primary and QA fuei chromatograms indicate the presence of diesel 
range fuel hydrocarbons in all samples. The level of fuel hydrocarbons detected in primary 
sampie -3059SB was below the detection limit. The primary (-3060SB) DRO data are accepted 
based on QA agreement.. The QA data of TRPH does not agree with the primary blind duplicate 
data in Table 11-5. Since both laboratories had acceptabIe internal QC data, the discrepancy 
could not be analytically resolved. The prim- and QA fuel chromatograms indicate diesel 
range and late eiuting fuel hydrocarbons which probably should have been detectable as TRPH in 
the primary samples. 

III. TCJ,P Metals. Total Metals and a 1 *- The QA data comparisons of TCLP- 
chromium, mercury, and silver do not agree with the primary blind duplicate data in Table I-5. 
Since both laboratories had acceptable internal QC data for TCLP-cbromium and silver, the data 
discrepancies could not be analytically resolved. The primary data of TCLP-chromittm, 
mercury, and silver are accepted based on blind duplicate agreement. The primary data of 
TCLP-mercury should be considered high estimates based on a high laboratory matrix spike 
recovery (see SAS report 49334). The primary (-3025SB) data of total nickel and silver do not 
agree with either the blind duplicate or QA data in Table IV-5. Since both laboratories had 
acceptable internal QC data, the discrepancy could not be analytically resolved. The primary (- 
3026SB) data of nickel and silver are accepted based on QA data agreement. The primary (- 
3039SB) data of total mercury do not agree with either the blind duplicate or QA data in Table 
V-6. Since both laboratories had acceptable internal QC data. the discrepancy could not be 
analytically resolved. The primary (-3040SB) data of mercury are accepted based on QA data 
agreement. The primary (-3060SB) data of total thallium does not agree with either the blind 
duplicate or QA data in Table VII-5. Since both laboratories had acceptable internal QC data, 
the discrepancy could not be analytically resolved. The primary (-3059SB) data of thallium are 
accepted based on QA agreement. The QA data of antimony does not agree with the primary 
blind duplicate data in Table VI-5. The primary Iaboratory had acceptable internal QC data 
while the QA data of antimony should be considered low estimates based on low matrix spike 
recoveries. The primary data of antimony are accepted based on acceptable internal QC -and 
blind duplicate agreement. The QA data of antimony do not agree with the blind duplicate data 
in Tables VII-5 and VIII-6. The primary and QA data of antimony should be considered low 
estimates based on low matrix spike recoveries. The primary data of antimony are accepted 
based on. blind duplicate agreement. The primary and QA data comparison of reactive sulfide 
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does not agee in Table I-6. Based on a low matrix spike recovery, low levels of reactive sulfide 
may not have been detected in the primary samples (see SAS report 49334). The QA &ta are 
acceptable based on acceptable internal QC data. 

_.- .., : .:<: .:<: c ,. ,:,:>:-:I:.: ‘:*:*:.: ‘- * 
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COMPARISON OF PRIMARY BLIND DUPLICATE AND QA RESULTS 

Table I 

Project: Ft. Richardson OU-A POL Lab Dry Well Matrix: Sludge Prefix: ~~POLT,DW- 
Primary Laboratory: SAS. Inc. QA Laboratory: ARDL, Inc. 

1. Method: TCLP Volatile Organics Compounds (EPA 13 11/503 0. 8260) units: ua (D&j 

Analytes Detected 
Primary Lab 

3OOlSG 3002SG 
Reporting 

Limits 
QA Lab 
3003SG 

Reporting 
Limits 

Vinyl Chloride 
1,l -Dichloroethene 
2-Butanone 
Chloroform 
Carbon Tetrachloride 
1 ,ZDichloroethane 
Benzene 
Trichloroethene 
Tetrachloroethene 
Chlorobenzene 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

60 
52 
38 
53 
73 
60 
44 
49 
34 
64 

ND 

7B 
ND 
ND 
ND 
ND 
ND 
ND 

10 
5 

100 
5 
5 
5 
5 
5 
5 
5 

B = Found in method blank 
ND = Not detected 

SUMMARY: The primary blind duplicate and QA data agree Lvith each other for all targeted 
volatiles and are comparable. 

+ 
<, 

E-389 



OUA 0021495 

CENPD-ET-EN-L (95-0273) 
Table I cont. 

,..i& ., 
e: _I 

2. Method: TCLP Semi-\-olatiie Oreanics Comoounds (EPA 13 1 l/351 0.8270) Units: ug/L f&j 

Analytes Detected 
Primq Lab 

3001SG 3002SG 
Reporting 

Limits 
QA Lab 
3003SG 

Reporting 
Limits 

1,4-Dichlorobenzene 
2-Methylphenol 
4-Methylphenol 
Hexachloroethane 
Nitrobenzene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 
Pyridine 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

100 
100 
280 
200 
300 
79 
81 
87 
130 
74 
100 
500 

ND 
ND 
11 

ND 
ND 
ND 
ND 
ND 
ND 

10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
50 
10 

SUMMARY: The primary blind duplicate and QA data agree with each other for all targeted 
analytes and are comparable. 

,‘::~:&, 
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3- Method: Polvchlorinated Biahenvis (EPA 3550/8080) Units: W/Kp: (DDb) 

Analytes Detected 
Priman: Lab Reporring QA Lab Reporting 

3001SG 3002SG Limits 3003SG Limits 

Aroclor 10 16 ND 180/210 ND 2600 
Aroclor 1221 ND 2201260 ND 2600 
Aroclor 1232 ND ND 110/130 ND 2600 
Aroclor 1242 ND ND 130/l 50 I-D 2600 
Aroclor 1248 ND ND 290/340 ND 2600 
Aroclor 1254 ND 110/130 . ND 2600 
Aroclor 1260 ND ND 220/260 I\TD 2600 

Percent Solids 17.2 14.4 30.7 

c. -.- ‘. *. 2 

SUMMARY: The primary blind duplicate and QA data agree with each other for all targeted 
analytes and are comparable. 

4. Method: Fuel Identification/Ouantitation CEPA 3550KOE 8015 Mod.) Units: mgKg {_npm) 

Analytes Detected 
Primary Lab 

3001SG 3002SG 
Reporting 

Limits 
QA Lab 
3003SG 

Reporting 
Limits 

Gasoline 
Kerosene 
Jet Fuel 
Diesel Fuel #2 
Bunker C (D#6) 

ND ND 1400/l 600 XD 11,000 
67,000 66,000 1400/1600 70,000 11,000 

ND ND 1400/l 600 ND 11,000 
ND 1100/1300 ND 11,000 
ND ND 5600/6500 70,000 2100 

SUMMARY: The primary blind duplicate and QA data agree within a factor of five with each 
other or their reporting limits except for the QA data of bunker C. A review of the QA 
laboratory’s fuel cbromatogram (ARDL report 9014) indicates rhat bunker C was erroneously 
quantified in the QA sample. The laboratory incorrectly integrated a portion of the kerosene fuel 
pattern during quantitation of bunker C. The primary data are acceptable based on blind 
duplicate agreement and consistent pattern recognition/integration procedures. 
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5. Primary Method: TCJ P Metals IEP.4 13 I 1 EPA 5005. 60 10.7470) 
QA Method: TCLP \ietals (EP.4 13 11 FP.4 3010. 6010.7470) 

Units:- Iupm) 

Analytes Detected 
Primq Lab Reporting 

3001 SG 3002SG Limits 
QA Lab 
3003SG 

Reporting 
Limits 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

ND ND 0.15 
4.5 5 0.004 1 
ND 0.015 0.01 
0.24 0.41 0.0077 
4.6 5.4 0.046 

0.087 0.033 0.017 
ND ND 0.1 
0.24 0.43 0.0084 

0.035 
3.5 
ND 

0.020 
2.7 

0.0019 
ND 

0.030 
0.010 

0.0030 
0.00~0 
0.030 

0.00020 
0.040 

0.0050 

SUMMARY: The primary blind dupiicate and QA data agree within a factor of five with each 
other or their reporting limits and are comparable except for the data comparisons of chromium, 
mercury, and silver. Since both laboratories had acceptable internal QC data for chromium and 
silver, the data discrepancies could not be analytically resolved. The px-itiq data of chromium, 
mercury, and silver are accepted based on blind duplicate agreement. The primary data of 
mercury should be considered high estimates based on a high laboratory matrix spike recovery 
(see SAS report 49334). 
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6. 1Method: Inorganic Parameters (EPA SW-S46 Series) Units: rn!zKg [Dnm) 

Analytes Detected 
Primary Lab 

3001SG 3002SG 
Reporting 

Limits 
QA Lab 
3003SG 

Reporting 
Limits 

Total Cyanide 6.8 11 0.5 22.7 1.6 
Reactive Cyanide ND ND 20 ND 0.81 
Reactive Sulfide ND ND 20 451 81.4 
Flashpoint cl?) >212 >212 20 >200 81.4 
pH W-J) 6.22 6.13 NA 5.8 
Corrosivity(mm per year) 0.0007 0.0009 0.0002 NR 

NR = Not requested on chain of custody record 
NA = Not applicable 

SUMMARY: The primary blind duplicate and QA data agree within a factor of five with each 
other except for the data comparison of reactive sulfide. Based on a low matrix spike recovery, 
low levels of reactive sulfide may not have been detected in the primary samples (see S4S report 

49334). The QA data are acceptable based on acceptabIe internal QC data 
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COMPARISON OF PRIMARY BLIND DUPLICATE AND QA RESULTS 

Table II 

Project: Ft. Richardson OU-A POL Lab Dry Well ~~atri-: Soil 
Primary Laboratory: SAS. Inc. 

Prefix: 95POLT ,DW- 
QA Laboratory: ARDI , Inc. 

1. Method: Volatile Orpanics Compounds (EPA 5030/8260) Units: w&g: CD&) 

-kralytes Detected 

klethylene Chloride 

Primary Lab Reporting QA Lab 
3001SB 3002%~ Limits 

Reporting 
3003SB Limits 

6 ND 4.1i-J.q 9 6 

Percent Solids 90.8 85.0 87.8 

?JD = Not detected 

SUMMARY: The primary blind duplicate and QA data agree lvithin a factor of two with each 
other or their reporting limits for ail targeted volatiles and are comparable. 

2. Method: Semi-Volatile Organics Comnounds (EPPl 3 j50/8270) Units: w/Kg: (nub) 

.knalytes Detected 
Primary Lab 

3001SB 3002SB 

ND 

Reporting 
Limits 

18-500 

QA Lab 
3003SB 

ND 

Reporting 
Limits 

380-1800 

SUMMARY: The primary blind duplicate and QA data agree with each other for all targeted 
analytes and are comparable. 
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3. Method: Gasoline Ranee Orpanics (ADEC 8015 Mod.) Ullits:~~ 

Analytes Detected 

GRO 

Primary Lab 
3001SB 3 002SB 

1.6B 0.46 JB 

Reporting 
Limits* 

0.2/0*22 

QA Lab 
3003SB 

ND 

Reporting 
Limits 

5.0 

* = Method detection limit 
B = Found in method blank 
J = Estimated concentration 

SUMMARY: The primv blind duplicate data agree within a factor of four with each other, 
agree with the Q-4 data and are comparable. 

4. Method: Diesel Range Organics (EPA 35501ADEC 8100 Mod.) Units: m@g cnpml 

Analytes Detected 
Primary Lab 

3OOlSB 3002SB 
Reporting 
Limits* 

QA Lab 
3003SB 

DRO 29 24 3.313.6 17.0 4.5 

SUMMARY: The primary; blind duplicate and QA data agree within a factor of two with each 
other and are comparable. 

5. Method: Total Recoverable Petroleum Hvdrocarbons EPA 9071/4 18.1) Units: m&h @pm) 

Analytes Detected 
Primary Lab 

3001 SB 3002SB 
Reporting 

Limits 
QA Lab 
3003SB 

Reporting 
Limits 

TRPH ND 7.418-4 96.0 11.4 

SUMMARY: The primary blind duplicate data agree each other but do no-t agree within a 
factor of five Lvith the QA data. Since both laboratories had acceptable internal QC data, the 
discrepancy could not be anal+ally resolved. The primary and QA fuel chromatograms 
indicate diesel range and late eluting fuel hydrocarbons which probably should have been 
detectable as TRPH in the prime samples. 

*,.*- :.j 
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6. Primary Method: Total Metals (EPA 3051/EPA 200.8. 6010. 7471) 
QA 1Iethod: Total Metals (EPA 3050/60 10.700Q Series) 

Units: rna&&~pm] 

Analvtes Detected 
Primary Lab Reporting 

3001SB 3002SB Limits 

Aluminum 17,000 
Antimony 0.92 
Arsenic 3.8 
Barium 79 
Beryllium ND 
Cadmium 0.15 
Calcium 3400 
Chromium 24 
Cobalt 12 
Copper 25 
Iron 25,000 
Lead 20 
Magnesium 6900 
Manganese 500 
Mercury 2.2 
Nickel 34 
Potassium 330 
Selenium ND 
Silver ND 
Sodium 110 
Thallium ND 
Vanadium 46 
Zinc 53 

15,000 
1.4 
4.9 
78 

0.096 
2800 

23 
11 
20 

23,000 
23 

5500 
470 
2.1 
28 

290 

ND 
90 

45 
50 

15/18 18,500 5.7 
O-4510.52 ND 2.3 
O-088/0.1 8 0.57 
o-41/0.47 85.1 1.1 
0.32lo.37 0.41 0.11 

0.024/0.028 ND 0.34 
34/40 8610 11.4 

O-77/0.89 39.4 0.57 
4.615.3 14.2 0.57 

0.82/O-95 22.1 0.57 
9.5/l 1 28,900 5.7 

0.045/0.052 26.4 3.4 
8.219.5 7720 11.4 
0.89/l 606 0.57 

0.83/O-78 1.8 0.090 
3.614.2 32.1 2.3 
44/5 1 526 114 

0.1510.18 0.23 0.057 
0.X4/0.97 ND 0.57 

49156 125 45.6 
O-24/0.27 0.22 0.11 
4.X15.6 72.4 0.5 
l-4/1.7 58.8 0.5 

QA Lab Reporting 
3003SB Limits 

SUMMARY: The primary blind duplicate and QA data agree within a factor of four with each 
other or their reporting limits and are comparable. 
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7. Method: Total Organic Carbon (EPA 9060) Units:I-nrr/Kg (& 

Anaiytes Detected 

TOC 

Primary Lab 
3001SB 3002SB 

13,000 16,000 

Reporting 
Limits 

100 

QA Lab 
3003SB 

37,800 

Reporting 
Limits 

4.6 

SUMMARY: The primary blind duplicate and QA data agree within a factor of three with each 
other and are comparable. 
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COhIPARISON OF PRIMARY BLIND DUPLICATE AND QA RESULTS 

Table III 

Project: Ft. Richardson OU-.A POL Lab Drv Well Matrix: Soil Prefx: 95POT.T,DW- 
Primary Laboratory: SAS. Inc. QA Laboratory: ARDL. Inc. 

l_ Method: Volatile OrganicsPA 5030/$260) Units: UPI/@ (Dub) 

Analytes Detected 
Primary Lab 

3018SB 3019su 
Reporting 

Limits 
QA Lab 
3020SB 

Reporting 
Lirnits 

Methylene Chloride ND 3.9133 13 5 

Percent Solids 96.1 95.6 96.7 

c 

ND = Not detected 

SUMMARE The primary blind duplicate and QA data agree within a factor of four with each 
other or their reporting limits for all targeted volatiles and are comparable. 

7. Method: Gasoline Ranee Oreanics lADEC SO 15 Mod.) Units: me/Kg m 

Analytes Detected 
Primary Lab 

3OlSSB 3019SB 
Reporting 
Limits* 

QA Lab 
3020SB 

Reporting 
Limits 

GRO ND 1.1 0.19 ND. 5.0 

* = Method detection limit 

SUMMARY: The prim- blind duplicate data do not agree within a factor of five with each 
other or their detection limit. Since both laboratories had acceptable internal QC data, -the 
discrepancy could not be analytically resolved- Due to the higher, but acceptable reporting limit 
used, the Q-4 data was not useful in resolving the primary data discrepancy. 

..,.” ..-., 
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3- Method: Diesel Ranze 0re;anics (EPA 3550/ADEC Xl00 Mod.) Units: me/I& Inpj& 

Primaq Lab Reporting QA Lab Reporting 
Analytes Detected 3018SB 3019SB Limits* 3 02OSB Limits 

DRO 6 7.4 0.79/0.x 6.3 4.1 

SUMMARY: The primary blind duplicate and QA data agree within a factor of two with each 
other and are comparable. 

,,-- 

1. Method: Total Recoverable Petroleum Hydrocarbons (EPA 9071 :A1 8-l I Units: m&p leprnj 

Primaq Lab Reporting QA Lab Reporting 
Analytes Detected 3018SB 3019SB Limits 3020SB Limits 

TRPH ND 13 7.416.9 26.6 10.3 
c - .- 

SUMMARY: The primary blind duplicate and QA data agree within a factor of four with each 
other or their reporting limits and are comparable. 
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5. Primary Method: Total Metals (EPA 3051/EPA 200.8. 6010. 7471) 
QA Method: Total Metals (EPA 3050/6010. 7000 Series) 

Units:- 

Primq Lab 
Analvtes Detected 3018SB 3019SB 

Aluminum 14,000 
Antimony 0.57 
Arsenic 2.4 
Barium 48 
Beryllium ND 
Cadmium 0.097 
Calcium 3800 
Chromium 28 
Cobalt 11 
Copper 23 
Iron 26,000 
Lead 6.3 
Magnesium 8200 
Manganese 570 
Mercury 0.14 
Nickel 33 
Potassium 470 
Selenium ND 
Silver ND 
Sodium 110 
Thallium ND 
Vanadium 41 
zinc 54 

15,000 
0.57 
2.9 
50 

0.088 
4000 

29 
11 
24 

24,000 
6.9 

8000 
510 
0.2 
31 
560 

ND 
160 
ND 
42 
48 

Reporting QA Lab Reporting 
Limits 3 020SB Limits 

14/15 17,500 5.2 
0.410.46 ND 2.1 

0.079lO.089 7.8 0.26 
0.37/0.41 63.8 1.0 
0.2910.32 0.40 0.10 

0.021/0.024 ND 0.31 
31/35 6410 10.3 

0.69lO.78 35.0 0.52 
4.u4.7 15.8 0.52 

O-73/0.83 32.0 0.52 
8.519.6 3 1,400 5.2 

0.04/0.045 9.9 3.1 
7.418.3 10,500 10.3 
0.8/O-9 670 0.52 

0.07/0.071 0.10 0.082 
3.u3.7 37.5 2.1 
4.014.5 801 103 

0.14/O-16 0.082 0.052 
O-75:0.85 ND 0.52 

44149 180 41.4 
0.14iO.16 ND 0.41 
4.3i4.9 74.3 0.52 
1.3/l -4 60.5 0.52 

SUMMARY: The primary blind duplicate and QA data agree within a factor of four with each 
other or their reporting limits and are comparable. 
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CEXPD-ET-En’-L (95-0273) 

COMPARISON 01 PRIMARY BLIND DUPLICATE AND QA RESULTS 

Table IV 

Project: Ft, Richardson OU-A POL Lab Dry Well Matrix: Soil Prefix: 95POJ,l,D17’- 
Primary Laboratory: SAS. Inc. QA Laboratory: ARDL. Inc. 

1. *Wethod: Volatile Oraanics Compounds CEPA 5030/&260) Units: uz/K9: (DDbi 

.4nal:-tes Detected 

hlethylene Chloride 
1 .&Dichloroethane 

Primary Lab .‘- Reporting QA Lab Reporting 
3025313 3026SB Limits 3027SB Limits 

ND 3.913.8 6 S 
7 ND 3.1 ND 5 

Percent Solids 95.7 96.2 95.3 

ND = Xot detected 

SUMIWARY: The primary blind duplicate and QA data agree within a factor of two with each 
other or their reporting limits and are comparable. 

’ Method: -. IAD Gasoline Range 0re;anics FE Units: rnE/Kg (aurn- 

.+nal>-tes Detected 

GRO 

Primary Lab 
302SSB 3026SB 

ND 

Reporting 
Limits* 

0.19 

QA Lab 
3027SB 

Reporting 
Limits 

5 

* = Method detection limit 

SUMMARY: The primary blind duplicate and QA data agree with each other and- are 
comparable. 

,* 
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CENPD-ET-EN-L (95-0273) 
Table IV cont. 

3. Method: Diesel Range Organics (ADEC 8 100 Mod.) Units: mg/Kg; (uum\ 

Analytes Detected 
Primary Lab 

3025SB 3026SB 
Reporting 
Limits* 

QA Lab 
3027SB 

Reporting 
Limits 

DRO 2.8 J 0.81/0.79 6.1 4.2 

J = Estimated concentration 

SUMMARY: The primary blind duplicate and QA data agree within a factor of Ike with each 
other or their reporting limits except for the primary (-3026SB) and QA data comparison. Since 
both laboratories had acceptable internal QC data, the discrepancy could not be analytically 
resolved. Review of the primary and QA fuel chromatograms indicate the presence of a fuel 
hydrocarbon pattern in the samples. The primary data of sample -3025SB are accepted based on 
QA data agreement. 

4. Method: Total Recoverable Petroleum Hydrocarbons (EPA 9071’4 18.1) 

Analytes Detected 
Primary Lab 

3025SB 3026SB 
Reporting 

Limits 
QA Lab 
3027SB 

Reporting 
Limits 

TRPH ND 7.216.9 11.9 10.5 

SUMMARY: The primary blind duplicate and QA data agree within a factor of two with each 
other or their reporting limits and are comparable. 

,- . . 
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CENPD-ET-EN-L (95-0273) 
Table IV cont. 

5. Primary Method: Total Metals (EPA4 jOSl/EPA 200.8. 6010. 7471) 
QA Method: Total Metals (EPA 3050’6010. 7000 Series) 

Units: mP/Ke: (uu& 

Prim- Lab 
Analytes Detected 3025SB 3026SB 

Aluminum 5700 
Antimony ND 
Arsenic 1.4 
Barium 21 
Beryllium ND 
Cadmium 0.066 
Calcium 2500 
Chromium 28 
Cobalt 36 
Copper 25 
Iron 30,000 
Lead 2.7 
Magnesium 55,000 
Manganese 600 
Mercury 0.17 
Nickel 280 
Potassium 290 
Selenium ND 
Silver 12 
Sodium 52 
Thallium ND 
Vanadium 25 
Zinc 38 

11,000 

2.9 
29 

ND 
0.07 
5400 

26 
13 
19 

26,000 
4.4 

12,000 
480 
0.14 
55 

370 
ND 
ND 
ND 
68 
42 
51 

Reporting QA Lab Reporting . 
Limits 3027SB Limits 

14/15 
O-42/0.43 

0.083/0.084 
0.30 

0.3/0.3 1 
0.023 
32f33 
0.73 

4.314.4 
0.77/0.78 

919.1 
0.42/0.43 

7.x 
0.84/0.85 

0.069/0.076 
3.413.5 

42 
0.15 

0.79/0.8 
46 

0.22 
4.6 
1.4 

13,600 
ND 
3.8 
51 

0.33 
ND 

6730 
27.1 
12.7 
26.9 

27,800 
9.5 

9020 
988 

34.2 
571 
ND 
ND 
122 
ND 
62.2 
52.3 

5.2 
2.1 
0.26 
1.0 

0.10 
0.31 
10.5 
0.52 
0.52 
0.52 
5.2 
3.1 
10.5 
0.52 

0.084 
2.1 
105 

0.052 
0.52 
42.0 
0.42 
0.52 
0.52 

SUMMARY: The primary blind duplicate and QA data agree within a factor of five with each 
other or their reporting limits for all metals except for the primaq (-3025SB) data of nickel and 
silver. Since both laboratories had acceptable internal QC data. the discrepancy could not be 
analytically resolved. The primaq (-3026SB) data of nickel and silver are accepted based on QA 

data agreement. 
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COMPARISON OF PRIMARY BLIND DUPLICATE AND QA RESULTS 

Table V 

Project: Ft. Richardson OU-A POL Lab Dry We11 Matrix: Soil Prefix: 95POJ,T,DW- 
Primary Laboratory: SAS. Inc. QA Laboratory: ARDL. Inc. 

1. Method: Volatile Organics Comuounds (EPA 5030/X260) Units: U&P (onb) 

Analytes Detected 
Primary Lab 

3039SB 3040SB 
Reporting 

Limits 
QA Lab 
3041SB 

Reporting 
Limits 

uethylene Chloride 
Toluene 

ND ND 3.9/4 XB 5 
ND ND 2-l/2.2 25 5 

Percent Solids 92.9 93.1 93.6 

J = Estimated concentration 
B = Found in method blank 
ND = ‘Not detected 

SUMMARY: The primary blind duplicate and QA data agree within a factor of three with each 
other or their reporting limits and are comparable. 

7. Method: Semi-Volatile Oreanics Compounds EPA 3550/8379) Units: w/Kg (nab) 

Analytes Detected 

Bis(2-ethylhexyl)phthalate 

Primary Lab 
3039SB 3040SB 

1100 ND 

Reporting 
Limits 

180 

QA Lab 
3041SB 

ND 

Reporting 
Limits 

350 

SUMMARY: The primary blind duplicate and QA data agree within a factor of five with each 
other or their reporting limits for all targeted analytes except for the primary (-3039SB) data of 
bis(2-ethylhexyl)phthalate. Since both laboratories had acceptable internal QC data, the 
discrepancy could not be analytically resolved. The primary (-3040SB) data of bis(2- 
ethylhex>-1)phthalate are accepted based on QA data agreement. 
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Table V cont. 

OUA 0021510 
:.:. ., 

3. Method: Gasoline Range Organics (ADEC SO 15 4lod. ) Units: rnp/Kg: (nnm\ 

Analytes Detected 

GRO 

Primary Lab 
3039SB 3040SB 

ND ND 

Reporting 
Limits” 

o-19/0.2 

QA Lab 
3041SB 

ND 

Reporting 
Limits 

5.0 

* = Method detection limit 

SUMMARY: The primary blind duplicate and QA4 data agree with each other and are 
comparable. 

4. Method: Diesel Ranee Oreanics (EPA 3550/ADEC 8 100 Mod.) Units:- 

Primary Lab Reporting QA Lab 
Analytes Detected 

Reporting 
3039SB 3040SB Limits* 3041SB Limits 

c ~ 

DRO ND ND 2.2/z 1 4.3 4.3 

SUMMARY: The primary blind duplicate and QA data agee within a factor of three wim each 
other and are comparable. 

5. Method: Total Recoverable Petroleum Hvdrocarbons (EP.4 9071/41X. 1) Units: m~/Kp [ppnal, 

Analytes Detected 

TRPH 

Primary Lab 
3039SB 3040SB 

ND ND 

Reporring 
Limits 

6-S/7.8 

QA Lab 
3041SB 

Reporting 
Limits 

10.7 

SUMMARY: The primary blind duplicate and QA data agree with each other and are 
comparable. 

C:” 
I : ,: 
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CENPD-ET-ES-L (95-01X) 
Table V cont. 

6. Prim- Method: Totai \letals (EPA 3051/EPA 200.8. 6010. 7471) Units:ae/Kg 
QA Method: tai Metal< E ‘O! 7 

(pm 
_To 

Primary Lab 
Analvtes Detected 3039SB 3040SB 

Aluminum 7500 
Antimon) ND 
Arsenic 1.8 
Barium 44 
Beryllium ND 
Cadmium 0.076 
Calcium 3300 
Chromium 23 
Cobalt 8.1 
Copper 20 
Iron 17,000 
Lead 3.6 
Magnesium 6100 
Manganese 480 
Mercuq 0.61 
Nickel 31 
Potassium 320 
Selenium ND 
Silver ND 
Sodium 87 
Thallium ND 
Vanadium 23 
Zinc 36 

11,000 
ND 
1.8 
45 

0.075 
6100 

22 
10 
22 

22,000 
4.7 

7200 
390 
0.1 
31 

510 
ND 

130 
ND 
35 
45 

Reporting QA Lab Reporting 
Limits 3041SB Limits 

14115 13,100 5.3 
O-42/0.44 ND 2.1 

O-083/0.086 4.2 0.27 
0.310.4 54.0 1.1 

o-3/0.3 1 0.30 0.11 
0.022/0.023 ND 0.32 

32134 7110 10.7 
0.72fO.75 31.2 0.53 

4.314.5 11.8 0.53 
0.77/0.8 24.9 0.53 
x.919.3 25,100 5.3 

0.042/0.044 6.5 3.2 
7.718 8960 10.7 

0.83lO.87 473 0.53 
0.076/0.065 ND 0.085 

3.413.5 32.0 2.1 
4.114.3 577 107 

0.15 0,058 0.053 
O-79/0.82 ND 0.53 

46148 107 42.7 
0.22/0.23 ND 0.11 
4.514.7 56.2 0.53 
1.3/l .4 49.3 0.53 

SUMMARY: The primq blind duplicate and QA data agree within a factor of five with each 
other or their reporting limits and are comparable except for the primary (-3039SB) data of 
mercuF. Since both laboratories had acceptable internal QC data, the discrepancy could not be 
analytically resolved. The primary (-3040SB) data of mercury are accepted based on QA data 
agreement. 

: 
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CENPD-ET-EN-L (95-0273) 
Table V cont. 

. . C’ -.> : 

7. Method: Total Owanic Carbon (EPA 9060) Units: mP/Kp (~pr& 

,tialytes Detected 

TOC 

Primary Lab 
3039SB 3040SB 

2600 3000 

Reporting 
Limits 

100 

Q-1 Lab 
3041 SB 

1120 

Reporting 
Limits 

4.3 

SUMMARY: The primary blind duplicate and QA data agree within a factor of three with each 
other and are comparable. 
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COMPARISON OF PRIMARY BLKD DUPLICATE -4ND QA RESULTS 

Table VI 

Project: Ft. Richardson OU-A POL Lab Drl; Well Matrix: Soil Prefix: 95POT ,T .Tl W- 
Project Laboratory: SAS, Inc. QA Laboratory: ARDL. Inc. 

I_ Method: Volatile Organic Compounds IEP,4 5030/8260) Units: ug/Krr (Dub) 

Analytes Detected 

Methylene Chloride 
Toluene 

Prim- Lab 
3045SB 3w6SB 

ND >D 
ND h-D 

Reporting 
Limits 

3.913.7 
2-l/2 

QA Lab 
3047SB 

9B 
5 

Reporting 
Limits 

5 
5 

Percent Solids 96.8 97.6 97.1 
-... 

c il. B = Found in method blank 
ND = Not detected 

SUMMARY: The primary blind duplicate and QA data agree within a factor of three with each 
other or their reporting limits for all targeted volatiles and are comparable. 

2. Method: Gasoline Rawe Oreanics (ADEC 8015 Mod.) Units: me- 

Analytes Detected 

GRO 

Primary Lab 
3045SB 3046SB 

ND x3 

Reporting 
Limits* 

0.1$/0.19 

QA Lab 
3047SB 

Reporting 
Limits 

5.0 

* = Method detection limit 

SUMMARY: The primary blind duplicate and QA data agree with each other and are 
comparable. 

,, .---. 
I 
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CENPD-ET-EX-L I 35-0273) 
Table VI cont. 

3. IMethod: Diesei Range Organics (EPA 3550/ADEC 8100 Mod.) Units: me/K9 (-m 

Primary Lab Reporting QA Lab Reporting 
Analytes Detected 3045SB 3046SB Limits* 3 047SB Limits 

DRO 2.2 J 2.3 J 2-l/2.2 4.8 4.1 

J = Estimated concentration 

SUMMARY: The primary blind duplicate and QA data agree within a factor of three with each 
other and are comparable. 

4. Method: Total Reccverabic Petroleum Hydrocarbons (EPA 9071/418.1) Units: mv/Ke 

Primary Lab Reporting QA Lab Reporting 
Analy-tes Detected 3045SB 3 046SB Limits 3047SB Limits c x4. 
TRPH ND ND 6.816.4 14.1 10.3 

SUMhlARY: The primary blind duplicate and QA data agree within a factor of three with each 
other and are comparable. 

E-412 

(:-‘::i,i,, 
;:‘. .:,,::. 
t “:‘.*: :.. 
.k... 



OUA 0021515 

CENPD-ET-EN-L (95-0273) 
Table VI cont. 

5. Primary Method: Total Metals CEPA 3051/EPA 200.8. 6010. 7471) 
QA Method: Total Metals (EPA 3050/6010. 7000 Series) 

Units: m&Kg IJJ~I-JJ 

Analvtes Detected 3045SB 3046SB 
Primary Lab 

Aluminum 13,000 
Antimony ND 
Arsenic 2.6 
Barium 48 
Beryllium ND 
Cadmium 0.1 
Calcium 3400 
Chromium 27 
Cobalt 12 
Copper 23 
Iron 26,000 
Lead 6 
Magnesium 9400 
Manganese 600 
Mercury 0.087 
Nickel 38 
Potassium 430 
Selenium ND 
Silver ND 
Sodium 110 
Thallium ND 
Vanadium 40 
Zinc 53 

12,000 

3.5 
4x 

0.096 
3100 

40 
11 
26 

24,000 
6.3 

8500 
540 

0.072 
42 

400 

Reporting QA Lab Reporting 
Limits 3 047SB Limits 

14 16,900 5.1 
o-410.43 2.3 2.1 

0.078/0.084 5.6 0.26 
O-3610.39 56.7 1.0 
0.2wo.3 0.38 0.10 

0.021/0.023 ND 0.31 
30133 6180 10.3 

0.6810.73 34.7 0.51 
4.114.4 15.2 0.51 

0.7310.7s 31.1 0.51 
8.419 30,200 5.1 

0.04/0.062 8.2 3.1 
7.317.8 12,500 10.3 

0.79lO.84 650 0.51 
0.075/0.072 ND 0.082 

3.213.4 54.1 2.1 
39142 666 103 

0.14/0.15 0.075 0.05 1 
O-74/0.8 ND 0.51 

43146 147 41.2 
0.21/0.22 ND 0.10 

4.3/4.6 69.3 0.51 
1.311-4 61.3 0.51 

SUMMARY: The primary blind duplicate and QA data agree tvithin a factor of five with each 
other or their reporting limits and are comparable except for the QA data of antimony. The 
primary laboratory had acceptable internal QC data. The Q-4 data of antimony should be 
considered low estimates based on low matrix spike recoveries. The primary data of antimony 
are accepted based on acceptable internal QC and blind duplicate agreement. 
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CENPD-ET-EN-L (95-0273) 

COMPARISON OF PRIIvlaY BLIND DUPLICATE AND QA RESULTS 

Table VII 

Project:C 
Primary Laboratory: SAS. Inc. 

Matrix: Soil Prefix: 95POT,J,nW- 
QA Laboratory: ARDL. Inc. 

1. Method: Volatile Organic Comnounds (EPA 5030/X260) hits: UP/Q Iuub) 

Analytes Detected 

Methylene Chloride 

Primary Lab Reporting 
3059SB 3060SB Limits 

11 8.6 3.7f3.8 

QA Lab 
3061SB 

9B 

Reporting 
Limits 

6 

Percent Solids 93.3 91.6 88.4 

B = Found in method blank 
ND = Not detected 

SUMMARY: The primary blind duplicate and QA data agree within a factor of two with each 
other for all targeted volatiles and are comparable. 

2. Method: Gasoline Range Organic5 [4DEC 801 j Mod.) Units: mg/Kp (npm) 

Analytes Detected 

GRO 

Primaq Lab 
3059SB 3060SB 

1 JB 0.75 JB 

Reporting 
Limits* 

0.15 

QA Lab 
3061SB 

Reporting 
Limits 

5.0 

J = Estimated concentration 
* = Method detection limit 

SUMMARY: The primary blind duplicate agree within a factor of two with each other, agree 
with the QA data and are comparable. 

(.:: 
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CEXPD-ET-EN-L (95-0273) 
Table VII cont. 

1. Method: Diesel Range Orrranics (EPA 35501ADEC 8100 Mod.1 Units: me;Kg (wnrnl 

.tialytes Detected 
Primary Lab 

3059SB 3060SB 
Reporting 
Limits* 

QA Lab 
3061SB 

Reporting 
Limits 

3.213.3 

SUMMARY: The primary blind duplicate and QA data agree within a factor of five with each 
other or their detection limit except for the primary (-3059SB) and QA data comparison. Since 
both laboratories had acceptable internal QC data. the discrepancy could not be analytically 
resolved. A review of the primary and QA fuel chromatograms indicate the presence of diesel 
range fuel hydrocarbons in all samples. The level of fuel hydrocarbons detected in. primary 
sample -2059SB was below the detection limit. The primary (-3060SB) DRO data are accepted 
based on QA agreement. 

4. IMethod: Total Recoverable Petroleum Hydrocarbons EPA 9071/418.1 j Units: rnP/KP (pp& 
c _ . . 

,tialytes Detected 

TRPH 

Primary Lab 
3059SB 3060SB 

ND ND 

Reporting 
Limits 

6.616.7 

QA Lab 
3061SB 

31-s 

Reporting 
Limits 

11.3 

SUMMARY: The primary blind duplicate and QA data agree lvithin a factor of five with each 
other or their reporting limits and are comparable. 

E-4 16 
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CENPD-ET-EN-L (95-0273) 
Table VII cont. 

(. ,- 

5. Primary Method: s T Jnits: ms/Kg (pm) Total Metal 
QA Method: Total Metals (EPA 3050/6010. 7000 Series’) 

Primary Lab 
Anaiytes Detected 3059SB 3060SB 

Aluminum 8300 
Antimony ND 
Arsenic 1.9 
Barium 32 
Beryllium ND 
Cadmium 0.047 
Calcium 3100 
Chromium 16 
Cobalt 7.2 
Copper 16 
Iron 17,000 
Lead 3.1 
Magnesium 5500 
Manganese 350 
Mercury 0.2 
Nickel 25 
Potassium 360 
Selenium ND 
Silver ND 
Sodium 9s 
Thallium ND 
Vanadium 26 
Zinc 36 

10,000 

1.5 
42 

0.045 
4900 

17 
9.4 
17 

20,000 
4.1 

6700 
390 

0.08 1 
28 

360 
ND 
ND 
89 
2.3 
31 
42 

Reporting QA Lab Reporting 
Limits 3061SB Limits 

15/16 13,200 5.7 
0.45/0.47 2.5 2.3 

0.088/0.093 5.4 0.28 
o-41/0.43 41.9 1.1 
0.32.io.34 0.29 0.11 

0.024!0.025 ND 0.34 
Xl36 10,600 11.3 

O-76/0.8 1 29.2 0.57 
4.6f4.8 11.9 0.57 

0.81/0.86 22.3 0.57 
9.5/10 25,400 5.7 

0.044/0.047 6.1 3.4 
8.2B.6 8470 11.3 

O.SSlO.94 515 0.57 
0.07!0.077 ND 0.090 

3-613.X 31.5 2.3 
+I/47 482 113 

0.15iO.16 ND 0.057 
0.83iO.88 ND 0.57 

48l5 1 98.0 45.2 
0.23'0.25 0.13 0.11 

-i-S/5.1 61.8 0.57 
l-4/1.5 50.6 0.57 

SUMMARY: The primary blind duplicate and QA data agree within a factor of five with each 
other or their reporting limits and are comparable except for the QA data of antimony and the 
primary (-3060SB) data of thallium. The primary and QX data of antimony should be considered 
low estimates based on low matrix spike recoveries. The primary data of antimony are accepted 
based on blind duplicate agreement. The primary and QA laboratories had acceptable internal 
QC data .for thallium and the discrepancy could not be analytically resolved. The primary (- 

3059SB) data of thallium are accepted based on QA agreement. 
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COMPARISON OF PRIMARY BLIND DUPLICATE AND QA RESULTS 

Table VIII 

Project: Ft. Richardson OU-A POL Lab Dry Well Matrix: Soil Prefix: 95POI.l.DW- 
Primaq Laboratory: SAS. Inc. QA Laboratory: ARDL. Inc. 

1. Method: Volatile Organics Compounds (EPA 5030/8260) Units: ug/K~ (pub) 

Analytes Detected 

Methylene Chloride 
Toluene 

Primary Lab Reporting QA Lab Reporting 
307SSB 3079SB Limits 30SOSB Limits 

Nb 3.713.8 6B 5 
ND ND 2 5J 5 

~_ 

C’ *.... 

Percent Solids 97.6 97.6 97.9 

B = Found in method blank 
J = Estimated concentration 
ND = Xot detected 

SUMMARY: The primary blind duplicate and QA data agree witbin a factor of three with each 
other or their reporting limits for all targeted volatiles and are comparable. 

2. Method: Semi-Volatile Oreanics Compounds (EPA 3550/8270) Units: u&Kg (Ppb) 

Analytes Detected 
Primary Lab 

307SSB 3079SB 
Reporting 

Limits 
QA Lab 
3080SB 

Reporting 
Limits 

Bis(2-ethylhexyl)phthalate 210 J 170 340 

SUMMARY: The primary blind duplicate and QA data agree within a factor of two with each 
other or their reporting limits for all targeted analytes and are comparable. 
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Table VIII cont. 
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; Method: *. Gas_aline Units: m&E& Inn& 

.tialytes Detected 

GRO 

Primary Lab Reporting 
307SSB 3079SB Limits” 

0.23 JB 1.1 B 0.18/0.19 

QA Lab 
30SOSB 

Reporting 
Limits 

5.0 

* = Method detection limit 

SUMMARY: The primary blind duplicate and QA data agree within a factor of five with each 
other, agree with the QA data and are comparable. 

4. Method: Diesel Range Organics (EPA 3 550/ADEC 8 100 Mod.) Units: mP/K&prnj 

&alytes Detected 

DRO 

Primary Lab 
307SSB 3079SB 

3.8 J 3.5 J 

Reporting 
Limits* 

3.1 

QA Lab 
30SOSB 

4.3 

Reporting 
Limits 

4.1 

SUMMARY: The primary blind duplicate and QA data agree within a factor of two with each 
other and are comparable. 

- 2 - Method: Total Recoverable Petroleum Hydrocarbons mA 9071/4 I 8.1) UniKs:Jg&&pm~ 

Analytes Detected 

TRPH 

Primary Lab 
307SSB 3079SB 

9.5 ND 

Reporting 
Limits 

716.8 

QA Lab 
30SOSB 

17.6 

Reporting 
Limits 

10.2 

SUMMARY: The primary blind duplicate and QA data agree within a factor of three tim each 
other or their reporting limits and are comlkable. 
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OUA 0021521 

c j-; --. CENPD-ET-EN-L (95-0273) 
Table VIII cont. 

6. Primary Method: Total Metals (EPA 3051/EP.q 200.8. 6010. 7471) 
QA Method: Total Metals (EPA 3050/6010. 7000 Series) 

Units:mg;/Krr.{ppm) 

c 

.I 

v. 

Primary Lab 
Analytes Detected 3078SB 3079SB 

Aluminum 16,000 
Antimony 0.5 
Arsenic 3.5 
Barium 45 
Beryllium ND 
Cadmium 0.2 
Calcium 3500 
Chromium 26 
Cobalt 12 
Copper 29 
Iron 25,000 
Lead 13 
Magnesium 8700 
Manganese 610 
Mercury 0.087 
Nickel 3s 
Potassium 390 
Selenium ND 
Silver ND 
Sodium 290 
Thallium ND 
Vanadium 45 
Zinc 69 

12,000 
ND 
3.5 
38 

ND 
0.45 
2500 

21 
10 
21 

20,000 
8.2 

6900 
410 

0.09 1 
33 

340 
ND 
ND 
270 

35 
83 

Reporting QA Lab Reporting 
Limits 30SOSB Limits 

14 
0.4110.42 

O.OWO.082 
0.3710.3 s 
O-2910.3 

0.022 
3 l/32 

O-710.72 
4.214.3 

O-7410.76 
8.6/8.9 

0.04/0.064 
7,4/7.6 

0.8lO.83 
0.064/0.06 1 

3.313.4 
41/41 
0.14 

O-7610.75 
44145 

0.21/o-22 
4.414.5 

1.3 

21,100 
3.5 
7.0 

53.7 
0.50 
0.33 
7790 
37.4 
16.3 
30.0 

35,100 
15.4 

12,800 
731 

51.9 
713 

0.08 1 
ND 
174 
ND 
83.3 
83.0 

5.1 
2.0 
0.26 
1.0 

0.10 
0.31 
10.2 
0.51 
0.51 
0.51 
5.1 
3.1 
10.2 
0.5 1 

0.08 1 
2.0 
102 

0.051 
0.51 
40.9 
0.10 
0.51 
0.51 

SUMMARY: The primary blind duplicate and QA data agree wnhin a factor of five with each 
other or their reporting limits and are comparable except for the QA data of antimony. The 
primary and QA data of antimony should be considered low estimates based on low matrix spike 
recoveries. The primary data of antimony are accepted based on bhnd duplicate agreement. 
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CEXPD-ET-EXT-L (950273) 
Table VIII cont. 

7. Method: Total Organic Carbon (EPA 90601 Units: rneKP Iuurnl 

Analytes Detected 
Primary Lab 

3078SB 3079SB 
Reporting 

Limits 
QA Lab 
3 080SB 

Reporting 
Limits 

TOC 3000 3100 100 4330 4.1 

SUMMARY: The primary blind duplicate and QA data agree within a factor of two with each 
other and are comparable. 
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OUA 0021523 

CENPD-ET-EN-L (95-0273) 

c --, 

COMPARISON OF PRIMARY BLIND DUPLICATE RESULTS 

TabIe IX 

Project: Ft. Richardson OU-A POL Lab Drv Well 
Primary Laboratory: SAS. Inc. 

>latris: Soil Prefix: 95POT LDW- 

1. Method: Volatile Organics Compounds CEPA 503018260) 

Primary Lab 
Analytes Detected 3088SB 3089SB 

Methylene Chloride ND 

Units:- 

Reporting 
Limits 

1.8-1.7 

Percent Solids 96.1 95.5 

ND = Not detected 

SUMMARY: The primary blind duplicate data agree with each other for all targeted volatiles. 

2. Method: Semi-Volatile Oreanics Comnounds CEPA 3550/8270) Units: &Kg Inpb) 

Primary Lab Reporting 
Analytes Detected 3088SB 3089SB Limits 

ND 1640 

fi 
-? 

I 
>-. 

SUMMARY: The primary blind duplicate data agree with each other for all targeted analy-tes. 
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CENPD-ET-EN-L (95-0273) 
Table IX cont. 

OUA 0021524 

;’ 

3. Method: Gasoline Range Organics (ADEC 801 S Mod.) Units: m&Kg (up& 

Analytes Detected 

GRO 

Primary Lab Reporting 
3088SB 3089SB Lilllitsi 

ND ND O-4610.45 

* = Method detection limit 

SUMMARY: The primary blind duplicate data agree with each other. 

4. Method: Diesel Range Oreanics (EPA 3550/ADEC 8100 Mod.) 

Analy-tes Detected 

DRO 

Primary Lab 
3088SB 3089SB 

32 59 

Reporting 
Limits* 

0.8 

SUMMARY: The primary blind duplicate data agree within a factor of two with each other. 

5. Method: Total Recoverable Petroleum Hvdrocarbons (EPA 907114 18.1) Units: m&k Inam) 

Analytes Detected 

TRPH 

Primary Lab 
3088SB 3089SB 

140 95 

Reporting 
Limits 

7.U7.6 

SUMMARY: The primary blind duplicate data agree within a factor of two with each other. 
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( ‘5 CENPD-ET-EN-L (95-0273) 

Table IX cont. 

6. Method: Total Metals IEP~50/6010.7000 Series) UnitS:~g/Kg: @pm) 

Analytes Detected 
Primary Lab Reporting 

3088SB 3089SB ,Limits 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

12,000 
0.51 
2.6 
42 .- 
Nb 
0.11 
3700 

29 
11 
27 

22,000 
14 

8300 
600 

0.085 
40 

450 

ND 
100 
ND 
35 
54 

13,000 
0.62 
2.6 
45 

ND 
0.14 
4300 

28 
12 
28 

25,000 
28 

9800 
600 
0.08 
41 

490 
ND 

110 
2 

40 
55 

15/14 
O-45/0.42 

0.089/0.082 
O-41/0.38 
0.32lo.3 

O-024/0.022 
35132 

O-78/0.72 
4.614.3 

O-83/0.76 
9.61X.9 

0.045/0.042 
x.317.7 

0.9/O-83 
0.064/0.061 

3.713.4 
45141 

0.16/O-14 
0.&5/0.78 

49145 
0.2410.22 
4.914.5 
1.411.3 

SUMMARY: The primary blind duplicate data agree within a factor of two with each other or 
their reporting limits for all metals. 

:’ ,,. -..: 
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CENPD-ET-EN-L (95-0273) 
: .“... 

Table IX cont. 
C‘ -.. 

7. Method: Total Organic Carbon (EPA 9060) 

Primary Lab 
Analytes Detected 3088SB 3089SB 

TOC 1900 2400 

UllitS:~ (uum‘) 

Reporting 
Limits 

100 

SUMMARY: The primary blind duplicate data agree within a factor of two with each other. 
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ecology and environment, inc. 
International Specialists m the Erv.vcr-~~ 

840 K Street 
Anchorage, Alaska 99501 
Tel: (907) 257-5000, Fax: (907) 257-511.7 

October 25, 1996 

Mr. Ted Bales 
Project Manager 
United States Army Engineer District, 
Alaska 

P-0. Box 898 
Anchorage, Alaska 995064898 

Re: Contract No. DACA8593-D-0009, Delivery Order No. 0026; Resampling Ground- 
water Monitoring Wells for Dioxin/Furans at Ruff Road Fire Training Area 
(RRFTA); Operable Unit A (OU-A); Fort Richardson, Alaska 

Dear Mr. Bales: 

Ecology and Environment, Inc., (E & E) is submitting two copies of a data review summary 
and analytical results for the OU-A remedial investigation under United States Army Engineer 
District, Alaska, (Alaska District) Contract No. DACASS-93-D-0009 and Delivery Order No. 
0026. The review summary addresses the data validation and usability of the polychlorinated 
dibenzo-pdioxins/polychlorinated dibenzo-p-furans (dioxins/furans) data generated from the 
resampling of five monitoring wells at RRFTA on August 14 and 15, 1996. . 

E & E wrote the data review summary report to supplement the Alaska District’s North 
Pacific Division Laboratory chemical quality assurance report (CQAR). However, the CQAR 
is not yet completd and therefore is unavailable. E & E will assess the usability of the 
laboratory data based on the data quality objectives specified in the OU-A management plan, 
the data review summary report, and the CQAR once the CQAR is completed. 

If you have any questions or comments on this report, please contact Mr. William Richards or 
me at 257-5000. 

Sincerely, 

@y- 

Paul Co y 
Project Chemist 

;,.’ 

/ : 
‘I.,. .-.- 

PC/rph 

Enclosures 

E-427 
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QAIQC DATA REVIEW SUMMARY 

c: 
% . 

,,,- -- ‘.: . . c ’ . . ,‘.:>. .‘... 

I. Introduction: 

Quanterra Environmental Services of West Sacramento, California, received seven groundwa- 

ter samples intact from Ecology and Environment, Inc., (E & E) on August 20, 1996. The 

samples were collected by E & E using ultra-clean sampling protocol on August 14 and 15, 

1996. Samples were analyzed for polychlorinated dibenzodioxins (PCDDs) and polychlorina- 

ted dibenzofurans (PCDFs) by high-resolution gas chromatography/high-resolution mass 

spectrometry SW-846 Method 8290. The sample identification numbers are: 

96RRFIAOOlGW, 96RRFIA002GW, 96RRFTAOO4GW, 96RRFIAOO5GW, 

96RRFIAOO6WA, 96RRFTAOO7GW, 96RRFTAQO8GW 

For each sample, the laboratory submitted a data summary form containing PCDDKDF 

analysis results along with the percent recovery results for the internal standards. The 

reported analytical results were verified for identification and quantification by a review of the 

raw analytical data. Sample results were verified, and this review summary was prepared 

based on the quality assurance/quality control (QA/QC) protocols in SW-846 Method 8290 

and Quality Assurance/Quality Control Guidance for Removal Activities-Sampling QA/QC 

PZun and Data Validation Procedures (United States Environmental Protection Agency 540-G- 

90404). 

II* Data Validation Comments: 

The laboratory successfully analyzed the samples without any major problems. The raw data 

and supporting documents regarding QC parameters such a initial and daily calibrations, 

sample preparation, recoveries of internal and surrogate standards, PCDDLPCDF isomer 

peaks resolution, retention time and mass ion ratios for PCDDLPCDF identification, and 

method blank analyses were reviewed and found acceptable with the following exception. 

Surrogate recoveries of 13C-2,3,7-J-TCDF and 13C-2,3,7,8-TCDD in samples 96RRFTA- 

004GW, 96RRFTAOOSGW, and surrogate 13C-2,3,7,8-TCDF in sample 96RRFIAOO8GW 

were below the method recovery goal of 40%. Results associated with these surrogates are 

qualified UJ as nondetected estimated detection limit and are considered usable. The 

remainder of the data are considered valid with no qualification necessary. 
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Client Name: 
fI;e;; ID: . 
Matrix: 
Authorized: 

POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS 

Method 8290 

c hanterra 
Em-ironmentd 

.%v-vices 

Ecology & Environment, Inc. 
96RRFTAOOlGW 
089126-OOOl-SA 
AQUEOUS 
20 AUG 96 

Sample Amount 
Column Type 

Parameter 

1.04 L 
DB-5 

Sampled: 14 AUG 96 Received: 20 AUG 96 
Prepared: 23 AUG 96 Analyzed: 27 AUG 96 

Detection Data 
Result Units Limit Qualifiers 

Furans 

TCDFs (total) 
2.3.7,8-TCDF 
PeCDFs (total) PeCDFs (total) 
1,2,3,7,8-PeCDF 1,2,3,7,8-PeCDF 
2,3,4,7&PeCDF 2,3,4,7&PeCDF 
HxCDFs (total) HxCDFs (total) 
1,2,3,4,7&HxCDF 1,2,3,4,7&HxCDF 
1,2,3,6,7&HxCDF 1,2,3,6,7&HxCDF 
2,3,4,6,7&HxCDF 2,3,4,6,7&HxCDF 
1,2,3,7,&g-HxCDF 1,2,3,7,&g-HxCDF 
HpCDFs (total) HpCDFs (total) 
1,2,3,4,6,7;8-HpCDF 1,2,3,4,6,7;bHpCDF 
1,2,3,4,7,&g-HpCDF 1,2,3,4,7,&g-HpCDF 
OCDF 

Dioxins 

TCDDs (total) 
2,3,7,8-TCDD 
PeCDDs (total) 
1,2,3,7&PeCbD 1,2,3,7&PeCbD 
HxCDDs (total) HxCDDs (total) 
1,2,3,4,7,&HxCDD 
1,2,3,6,7,%HxCDD -1-1-1 

1,2,3, I 1,2,3,7,&g-HxCDD 
;p;D;s4(: HpCDDs (total) 
l&3,4,6,7,8-HpCDD 
OCDD O;DD ' ' 

ND 

iii 

E 

!F! 

i 

ii 
ND 

E 

E 

rli 
ND 

/; 
ND 

w/L 
PdL 
;$k 
;g 
pg/L 

;;;: 

;;//b 
pg/L 

;;$: 

WA- 
pg/L 
pg/L 

;g 
pg/L 
pg/L 

g$: 
pg/L 
pg/L 

1.8 

i:; 

Kl 

EO 
0:71 
2.8 

::: 

::: 
15 

2.1 
2.1 
1.8 

::i 

K*: 
3:o 

:*: 
6:5 

ND = Not detected 
NA = Not applicable 

(continued on following page) 

Reported By: Clark Pickell Approved By: Saleh Arghestani 

The cover letter is an integral part of this report. 
Rev 230787 
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Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS (CONT.) 

Method 8290 

Environmental 
hwkcs 

‘. 

Ecology & Environment, Inc. 
96RRFTAOOlGW 
089126-OOOl-SA 
AQUEOUS Sampled: 14 AUG 96 Received: 20 AUG 96 
20 AUG 96 Prepared: 23 AUG 96 Analyzed: 27 AUG 96 

Sample Amount 1.04 L 
Column Type DB-5 

13C-2,3,7,8TCDF 
13C-2,3,7,8-TCDD 
13C-1,2,3,7,8-PeCDF 
13C-1,2,3,7,8-PeCDD 
13C-1,2,3,4,7,8-HxCDF 
13C-1,2,3,6,7,8-HxCOD 
13C-1,2,3,4,6,7,8-HpCDF 
13C-1,2,3,4,6,7,8-HpCDD 
13C-OCDD 

% Recovery 

66 

:: 
80 

:t 
82 
95 

102 

ND = Not detected 
NA = Not applicable 

-. Reported By: Clark Pickell Approved By: Saleh Arghestani 

The cover letter is an integral part of this report. 
Rev 230787 
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c ./7 . . 

( 
,_--. 

‘7 - 

Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS 

Method 8290 

Ecoloqv & Environment, Inc. 
96RRFTAOO2GW 
089126-0002-SA 

Sampled: 14 AUG 96 Received: 20 AUG 96 
Prepared: 23 AUG 96 Analyzed: 27 AUG 96 

AQUEOUS 
20 AUG 96 

Sample Amount 
Column Type 

Parameter 

1.02 L 
DB-5 

Furans 

TCDFs (total) 
2,3,7,8-TCDF 
PeCDFs (total) 
1,2,3,7;8-PeCDF 
2,3,4,7,8-PeCDF 
HxCDFs (total) 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCOF 
1,2,3,7,8,9-HxCDF 
HpCDFs (total) 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 

Dioxins 

TCDDs (total) 
2,3,7,8-TCDD 
PeCDDs (total) 
1,2,3,7,8-PeCDD 
HxCDDs (total) 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
HpCDDs (total) 
1,2,3,4,6,7,8-HpCDD 
OCDD 

c kinterra 
Enrironmend 

Services 

Result Units 

ii 

E 

!i 

!ii 

:!!I 
ND 

Pi: 
ND 

zi 
ND 

ii 

Ii: 

E 

ii 

$k 

;;$k 

;;;: 

;;;: 

;$k 

;$k 
pg/L 
pg/L 

;;$k 
Pm 

;$k 
pg/L 

;;$k 

;;$k 
pg/L 

Detection Data 
Limit Qualifiers 

0.97 
0.97 

i*: 
0:92 

EO 
0:63 

E9 

:::7 

;:i 
El 
:-: 
1:4 
1.5 

i-z 
4:7 

(continued on following page) ( +---. 

i 
ND = Not detected :. <' :.A. NA = Not applicable 

Reported By: Clark Pickell Approved By: Saleh Arghestani 

The cover letter is an integral part of this report. 
Rev 230787 

E-433 



WA0021532 

c Euainterra 
Environmental 

SNViCCS 
C‘ 

POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS (CONT.) 

Method 8290 

Client Name: Ecology & Environment, Inc. 
;lier$ ID: 96RRFTA002GW * 
Matrix; 

089126-0002-SA 
AQUEOUS Sampled: 14 AUG 96 Authorized: Received: 20 AUG 96 Prepared: 23 AUG 20 96 AUG 96 

Analyzed: 27 AUG 96 

Sample Amount 1.02 L 
Column Type DB-5 

% Recovery 

13C-2,3,7,8-TCDF 
13C-2,3,7,8-TCDD 
13C-1,2,3,7,8-PeCDF 
13C-1,2,3,7,8-PeCDD 
13C-1,2,3,4,7,8-HxCDF 
13C-1;2;3;6;7;8-HxCOD 
13C-1,2,3,4,6,7,8-HpCDF 
13C-1,2,3,4,6,7,8-HpCDD 
13C-OCDD 

78 

ii 
= Not detected 
= Not applicable :--. 

Reported By: Clark Pickell Approved By: Saleh Arghestani , 

The cover letter is an integral part of this report. 
Rev 230787 
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c Buantikrra 
,-‘-. 

c 
AS.. 

POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS 

Method 8290 

Client Name: Ecoloay & Environment, Inc. 
",',;ey; ID: 96RRFTi004GW 

Matrix; 
089126-0003-SA 
AQUEOUS 

Authorized: 20 AUG 96 
Sampled: 15 AUG 96 Received: 20 AUG 96 

Prepared: 23 AUG 96 Analyzed: 27 AUG 96 

Sample Amount 
Column Type 

Parameter 

1.02 L 
DB-5 

Furans 

TCDFs (total) 
2,3,7,8-TCDF 
PeCDFs (total) 
1,2,3 
2,3,4 
HxCDF 
1,2,3 
1,2,3 

,I-. 2,3,4 

f 

,. 1,2,3 

*-+. 
;P;D; 

, l 

1;2;3 
OCDF 

:: 
S 

,4 

:z 
,7 
s 

:: 

;8-PeCDF 
,8-PeCDF 
(total) 
,7,8-HxCDF 
,7,8-HxCDF 
,7,8-HxCDF 
.8.9-HxCDF 
, I 

(total) 
,,6,7,8-HpCDF 
,,7,8,9-HpCDF 

Dioxins 

TCDDs (total) 
2,3,7,8-TCDD 
PeCDDs (total) 
1,2,3,7,8-PeCDD 
HxCDDs (total) 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
HpCDDs (total) 
1,2,3,4,6,7,8-HpCDD 
OCDD 

Emironmenwl 
&nice5 

Result Units 

E 

!i 

/ii 

ii 

!li 

;i 

ND 

ND 
ND 

E 

ii 

E 

K 
ND 

;$I- 

;;$k 

p,;$k 
pg/L 

;$k 

:;$b 
pg/L 
pg/L 
pg/L 

;;$k 

;$k 

;$k 
pg/L 

;;$b 
pg/L 
pg/L 

Det,;;iton Data 
Qualifiers 

2 *3 \?Y 
2 . 3 'Lr 

E 

:*39 
Oh8 
0.46 

;:;2 

20 

::i 

2.0 WI- 
2 * 0 L\T 
1.5 

!:3 . 
::i 

i-1 
4:3 

(continued on following page) 
,-. . . . *r- ND = Not detected 

.:.. 
l :::: NA = Not applicable - 

“,.. 

Reported By: Clark Pickell Approved By: Saleh Arghestani 

The cover letter is anNintegral part of this report. 
Rev 230787 
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POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS (CONT.) 

Method 8290 

c banterra 
En+onmemal 

h-vices 

Client Name: Ecology & Environment, Inc. 
Client ID: 96RRFTA004GW 
Lab ID: 089126-0003-SA 
Matrix: AQUEOUS Sampled: 15 AUG 96 
Authorized: 20 AUG 96 Prepared: 23 AUG 96 

Sample Amount 1.02 L 
Column Type DB-5 

% Recovery 

OUA 0021534 
- 

Received: ZC .,UG 96 
Analyzed: 27 XIG 96 

b.‘.,, 

c- .” 

13C-2,3,7,8-TCDF 
13C-2,3,7,8-TCDD 
13C-1,2,3,7,8-PeCDF 
13C-1,2,3,7,8-PeCDD 
13C-1,2,3,4,7,8-HxCDF 
13C-1,2,3,6,7,8-HxCDD 
13C-1,2,3,4,6,7,8-HpCDF 
;~~-~c;D3,4,6,7,8-H~CDD 

2 

ii 
66 

2 
97 
97 

c I. 

Note m : Internal standard recovery is outside method recovery goal. 

ND = Not detected 
NA = Not applicable 

. . 
Reported By: Clark Pickell Approved By: Sal eh Arghestani 

,,:':-: til':':;.. 

The cover letter is an integral part of this report. 
Rev 230787 
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POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS 

Method 8290 

Client Name: Ecology & Environment, Inc. 
Client ID: 96RRFTAOOSGW 
Lab ID: 089126-0004-SA 
Matrix: AQUEOUS Sampled: 15 AUG 96 
Authorized: 20 AUG 96 Prepared: 23 AUG 96 

Sample Amount 
Column Type 

Parameter 

Furans 

TCDFs (total) 
2,3,7,8-TCDF 
PeCDFs (total) 
1,2,3,‘7,8-PeCDF 
2,3,4,7,8-PeCDF 
HxCDFs (total) 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 

,,'C - 2,3,4,6,7,8-HxCDF 

c 
1,2,3.,7,8,9-HxCDF 
HpCDFs (total) 

-. , 1,2,3,4,6,7&HpCDF 
1,2,3,4,7,8,9-HpCDF 
OCDF 

Dioxins 

TCDDs (total ) 
2.3.7.8-TCDD 
PeCDD& (total) 
1,2,3,7,8-PeCDD 
HxCDDs (total) 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
HpCDDs (total) 
1,2,3,4,6,7,8-HpCDD 
OCDD 

-, 

c 

ND = Not detected 
NA = Not applicable 

'. 

1.04 L 
DB-5 

Result 

ii 
Pi: 
Ei 
ii 
ND 

ri: 

Units 

;$k 

;L$: 
pg/L 

;L$: 

;;;: 

;$k 
pg/L 

;;s: 

;;$k 

;;$k 

;;;: 

;Ej: 

;ij: 
PWL 

(continued on following page) 

c hanterra 
Emironmentd 

SeI-vices 

-O'JA0021535 

Received: 20 AUG 96 
Analyzed: 27 AUG 96 

Detection Data 
Limit Qua1 ifiers 

;.; ;F - 

;:i 
i-3 
0:51 
0.40 
2.3 
0.63 

k379 

::: 

3.2 <AT 

:*32 uT . 

::; 

::: 

::5 

::i 

Reported By: Cl ark Pickell Approved By: Sal eh Arghestani 

The cover 1 etter is an integral part of this report. 
Rev 230787 
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POLYCHLORINATED DIOXINS/FURANS 

ISOMER SPECIFIC ANALYSIS (CONT.) 
Method 8290 

c hanterra 
Emironmental 

&vices 

Client Name: Ecology & Environment, Inc. 
Client ID: 96RRFTA005GW 
Lab ID: 089126-0004-SA 
Matrix: AQUEOUS 
Authorized: 20 AUG 96 

Sampled: I5 AUG 96 
Prepared: 23 AUG 96 

Sample Amount 1.04 L 
Column Type DB-5 

% Recovery 

13C-2,3,7,8-TCDF 
13C-2,3,7,8-TCDD 
13C-1,2,3,7,8-PeCDF 

3259 
48 

13C-1,2,3,7,8-PeCDD 
13C-1,2,3,4,7,8-HxCDF 
13C-1,2,3,6,7,8-HxCDD 

:; 

13C-1,2,3,4,6,7,8-HpCDF 
80 

;;C"-;&3,4,6,7,8-HpCDD 9757 
92 

ouAO021536 

Received: 20 AUG 96 
Analyzed: 27 AUG 96 

Note m : Internal standard recovery is outside method recovery goal. 

ND = Not detected 

-. , 
NA = Not applicable 

Reported By: Clark Pickell Approved By: Saleh Arghestani 

The cover letter is an integral part of this report. 
Rev 230787 

/;*;: 
,“,+‘, 
;:.:;:i:;:: 
“..;.. 
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c Buanterra 

POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS 

Method 8290 

Client Name: Ecology & Environment, Inc. 
“,giey; ID: 96RRFtA006GW 

Matrix: 
089126-0005-SA 
AQUEOUS 

Authorized: 20 AUG 96 
Sampled: 15 AUG 96 

Prepared: 23 AUG 96 

Sample Amount 
Column Type 

Parameter 

Furans 

TCDFs (total) 
2,3.7,8-TCDF 
PeCDFi (total) 
1.2.3.7.8-PeCDF 
2;3;4;7;8-PeCDF 
HxCDFs (total) 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
HpCDFs (total) 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,+HpCDF 
OCDF 

Dioxins 

TCDDs (total) 
2,3,7,&TCDD’ 
PeCDDs (total) 
1,2,3,7;8-PeCDD 
HxCDDs (total) 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,%HxCDD 
HpCDDs (total) 
1,2,3,4,6,7,8-HpCDD 
OCDD 

f.. ND = Not detected i 
j::.. NA = Not applicable .: 

Reported By: Clark 

1.02 L 
DB-5 

Result Units 

E 
ND 

/ii 
ND 

FJi 

ii 

ii 

/Ii 

ND 

ioD 

E 

Ii: 

E 
ND 
ND 

OUA 0021537 

Received: 20 AUG 96 
Analyzed: 27 AUG 96 

Pu- 

;L$: 

;;$k 
PVL 

p,b$: 
pg/L 

$: 

$k 
pg/L 

;;;: 

;;i: 

;$: 
pg/L 

;g 

;$k 

(continued on foll owing page) 

Pickell 

ElWi~Illll&ltal 
Services 

Detection Data 
Limit Qualifiers 

1.6 

;*!6 
0:46 
0.40 

:*:8 
0:54 
3.0 
0.84 
0.97 
0.59 
0.97 
5.8 

9: 
1:s 
1.5 

E 

The cover 1 etter is an integral part of this report _ 
Rev 230787 
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2 

POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS 

Method 8290 
(CONT.) 

Environmenwl 
Services 

OUA0021538 

Client Name: Ecology & Environment, Inc. 
$e;; ID: 96RRFTA006GW 

Matrix: 
089126-0005-SA 
AQUEOUS Sampled: 15 AUG 96 

Authorized: 20 AUG 96 Prepared: 23 AUG 96 
Received: 20 AIJG 96 
Analyzed: 27 AUG 96 

Sample Amount 1.02 L 
Column Type 08-5 

% Recovery 

13C-2,3,7,8-TCDF 
13C-2,3,7,8-TCDD 
13C-1,2,3,7,8-PeCDF 
13C-1,2,3,7,8-PeCDD 
13C-1,2,3,4,7,8-HxCDF 
13C-1,2,3,6,7,8-HxCDD 
13C-1,2,3,4,6,7,8-HpCDF 
13C-1,2,3,4,6,7,8-HpCDD 
13C-OCDD 

t: 

:; 
65 

77: 

;;1 

..:..** 

c . . 

,. 

ND = Not detected 
,- . NA = Not applicable 

Reported By: Clark Pickell Approved By: Saleh Arghestani 

The cover letter is an integral part of this report. 
Rev 230787 



c Euanterra 
4 

POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS 

Method 8290 

Client Name: Ecology & Environment, Inc. 
96RRFTA008GW 
089126-0006-SA 

Matrix: AQUEOUS Sampled: 15 AUG 96 ..--. 
Authorized: 20 AUG 96 Prepared: 23 AUG 96 

Sample Amount 1.04 L 
Column Type DB-5 

Parameter 

Furans 

TCDFs (total) 
2,3,7,8-TCDF 
PeCDFs (total) 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
HxCDFs (total) 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 

~_-1 2,3,4,6,7,8-HxCDF 
1,2,3,7,8,%HxCDF 
HpCDFs (total) 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,+HpCDF 
OCDF 

Dioxins 

TCDDs (total) 
2,3,7,8-TCDD 
PeCDDs (total) 
1,2,3,7,8-PeCDD 
HxCDDs (total) 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
I&3,7,8,9-HxCDD 
HpCDDs (total) 
1,2,3,4,6,7,8-HpCDD 
OCDD 

,..- 

ND = Not detected 
NA = Not applicable 

Reported By: Clark 

Result 

i: 
ND 

I 
ND 

K 
ND 

/ii 

ii 
ND 

/oD 
ii 
ii 
ii 
ii 
ND 

Units 

pg/L 

;;s: 

;;t: 

;$k 
pg/L 

;;;: 

;;;: 

;;;: 

;;;: 
pg/L 

;$k 
pg/L 

;E$: 
pg/L 

;$k 

OUA 0021539 

Received: 20 AUG 96 
Analyzed: 27 AUG 96 

Det;;;ton Data * . 
Qualifiers 

$1: & 
0.46 
0.46 
0.40 

%ZO 
0:47 

0.68 
1.1 
5.5 

:2 
1:6 

::; 

::: 

::; 

::: 

(continued on following page) 

Pickell 
I 

Approved By: Saleh Arghestani _ .,/ 

The cover letter is an integral part of this report. 
Rev 230787 
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Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS (CONT.) 

Method 8290 

Ecology & Environment, Inc. 
96RRFTA008GW 
089126-0006-SA 
AQUEOUS Sampled: 15 AUG 96 
20 AUG 96 Prepared: 23 AUG 96 

Sample Amount 1.04 L 
Column Type 08-5 

13C-2,3,7,8-TCDF 
13C-2,3,7,8-TCDD 
13C-1;2;3;7,8-PeCDF 
13C-1,2,3,7,8-PeCDD 
13C-1,2,3,4,7,8-HxCDF 
13C-1;2;3;6;7;8-HxCDD 
13C-1,2,3,4,6,7,8-HpCDF 
13C-1,2,3,4,6,7,8-HpCDD 
13C-OCDD 

c hanterra 
Environmental 

Semkes 

I 
OUA 0021540 

Received: 20 AUG 96 
Analyzed: 27 AUG 96 

% Recovery 

34 
43 
5: 
72 

c. 
:: 

Note m : Internal standard recovery is outside method recovery goal. 

ND = Not detected 

\ NA = Not applicable 

Reported By: Clark Pickell Approved By: Saleh Arghestani 

The cover letter is an integral part of this report. 
Rev 230787 
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POLYCHLORINATED DIOXINS/FURANS 
ISOMER SPECIFIC ANALYSIS 

Method 8290 

Client Name: Ecology & Environment, Inc. 
Cl;err$ ID: 96RRFTA007GW 

. 
Matrix; 

089126-0007-SA 
AQUEOUS Sampled: 15 AUG 96 

Authorized: 20 AUG 96 Prepared: 23 AUG 96 

Sample Amount 1.02 L 
Column Type DB-5 

Parameter 

Furans 

TCDFs (total) 
2,3,7,8-TCDF 
PeCDFs (total) 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
HxCDFs (total) 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8,%HxCDF 
HpCDFs (total) 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,%HpCDF 
OCDF 

Dioxins 

TCDDs (total) 
2,3,7,8-TCDD 
PeCDDs (total) 
1,2,3,7;8-PeCDD 
HxCDDs (total) 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,%HxCDD 
HpCDDs (total) 
1,2,3,4,6,7,8-HpCDD 
OCDD 

ND = Not detected 
NA = Not applicable 

Reported By: Clark Pickell 

Result 

ND 

Fi 

El 

ri: 

iFi 

Ki 

ii 
ND 

1: 
ii 
~~ 
ii 
El 
ND 

Units 

Qg/L 

;$k 

;$I 
pg/L 

;;;: 

;;$k 
pg/L 

(continued on following page) 

The cover letter 

c Euantiwra 
Environmenmi sem-ces 

OUA0021541 
_ ..- 

Received: 20 AUG 96 
Analyzed: 27 AUG 96 

DeL;;;;on Data . . 
Qualifiers 

:*; 
0:70 
0.70 
0.60 

EO 
0:71 
2.8 

2: 
::: 
2: 
;:: 
E 

10' 

Approved By: Saleh Arghestani 

is an integral part of this report. 
Rev 230787 
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Client Name: 
Client ID: 
Lab ID: 
Matrix: 
Authorized: 

c hanterra 

POLYCHLORINATED DIOXINS/FURANS 
Envkmmnral 
setices 

ISOMER SPECIFIC ANALYSIS (CONT.) 
Method 8290 

Ecology & Environment, Inc. 
OUA 0021542 

96RRFTA007GW 
089126-0007-SA 
AQUEOUS 15 AUG 96 20 AUG 96 Sampled: Prepared: 23 AUG Received: 96 20 

Analyzed: 
AUG 96 

27 AUG 96 

Sample Amount 1.02 L 
Cal umn Type DE-5 

'Ii Recovery 

13C-2,3,7.8-TCDF 

;;;I; 7;,; 

13C-1:2:3 
13C-1.2.3 
13C-OtDfi 

;8-TCDD 
,7,8-PeCDF 
,7,8-PeCDD 
,4,7,8-HxCDF 
,6,7,8-HxCDD 
,4,6,7,8-HpCDF 
,4,6,7,8-HpCDD 

ND = Not detected 
NA = Not applicable 

,.e.. 

$ 

ii 
63 

Reported By: Clark Pickell 
'-^ 

Approved By: Saleh Arghestani 

The cover letter is an integral part of this report. 
Rev 230787 
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F Contaminant Characteristics 

Appendix F presents chemical contaminants present at Operable Unit A (OU-A) that 

can be attributed to the site based on background information and available literature 

regarding the constituents of petroleum products. In addition, the physicaI<hemical charac- 

teristics affecting the environmental fate and transport of the identified contaminants are 

presented. Table F-l summarizes the chemical contaminants of potential concern identified at 

OU-A. 

Petroleum Hydrocarbons 

Petroleum fuels are associated with each contaminant source identified at OU-A. 

Petroleum products are complex mixtures of more than 1,200 different hydrocarbons ranging 

from short-chain aliphatics to complex long-chain compounds. The physical properties of 

petroleum fuels vary according to refining processes, the origin of the crude oil, and the 

constituents and their percentages. Based on their molecular structure and solubility in water, 

most constituents of petroleum can be divided into one of the following groups: 

l Those that preferentially adsorb to soil particles; 

l Those that volatilize rapidly; 

l Those that tend to migrate through soi to groundwater as a 
solute; and 

l Those for which multiple pathways exist. 

The major constituents and additives to regular unleaded gasoline, leaded gasoline, 

aviation fuel (jet A), and diesel fuel No. 2 are praented in Table F-2. Table F-3 presents the 

hazardous constituents of regular unleaded gasoline, leaded gasoline, JP-4, and DFA 

according to Material Safety Data Sheets (MSDSs) provided by MAPCO Alaska Petroleum, 

Inc. Table F-4 prtients the estimated relative environmental partitioning of selected common 

petroleum constituents. 

19-mv6XM3mD1 F-3 



OUA 0021546 

The transport of a petroleum product in the environment is largely determined by tbe 

physical and chemical properties of the individual constituents of the product. In general, 

soils with high organic content tend to adsorb petroleum hydrocarbons. Low-molecular 

weight constituents are not bound as strongly and will volatilize or leach out before the higher 

molecular weight constituents. 

.::..* 

(r . . 

The aromatic constituents of petroleum products have densities of less than one. 

Consequently, a frah petroleum spill that infiltrates soil to groundwater will accumulate at the 

water table. In this case, the most frequent migration mechanisms would be groundwater 

flow in the water table aquifer and vapor transport to vadose zone soils. As the petroleum 

mixes with groundwater, the aromatic petroleum constituents can become dissolved in the 

groundwater and natural degradation will begin to occur, At this point, vertical and horizon- 

tal groundwater gradients will influence the migration of the dissolved petroleum constituents. 

Long-chain hydrocarbons, such as bunker C-range organic compounds, will be the most 

prevalent form of the petroleum mixture as the residence time of the original product in the 

subsurface increases. These degraded petroleum fractions can be detected at locations far 

removed from the original spill location (Nyer 1992; Rostecki and Calabrese 1989). 

Polynuclear Aromatic Hydrocarbons (PAHs) 

Four PAHs were detected during the RI: benzo(a)anthracene, benzo(a)pyrene, benzo 

c . . ,.,. 

@)fluoranthene, and indeno(l,2,3c,d) pyrene, The chemical characteristics and behavior of 

these high molecular weight PAHs are expected to be similar in the environment. Table F-5 

presents the physical and chemical properties of the organic channel of potential concern. 

They will volatilize from soil and water to a limited extent (Lyman et al. 1982) and have a 

strong tendency to adsorb to soil particles in soils with high organic content. These PAHs 

have low solubilities in water and are primarily found sorbed to suspended particles or settled 

in the bottom of the water column. PAHs will undergo biodegradation in soil and aquatic 

systems. 

Dioxins/Furans (PCDDs/PCDFs) 

PCDDs and PCDFs were detected during the OU-A RI investigation and are 

associated with the combustion of diesel, waste oils, and solvents. They are primarily 

associated with organic matter because of their high lipophilicity and low water solubility. 

PCDDs/PCDFs show little vertical migration in soil due to low water solubility and vapor 

pressure (Palarusky et al. 1986). Solvents such as waste oil or diesel fuel, and surfactants 

enhance their mobility in soils (Puri et al. 1989). PCDDs/PCDFs are extremely stable 

,,-..,. 

:>: 
:.I: 

t 

*:.: 
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d 

c . . 

c 

_’ 

,“,C; ‘: .‘+ - , 
.:>. 

t. 
.I: 
.:; 

compounds under most environmental conditions and have exhibited strong resistance to 

microbial degradation in soils (Freeman and Schory 1984). Several studies have reported that 

photolysis is a primary mechanism of degradation. 

Inorganic Elements 

Many inorganic elements were detected in various media at OU-A. Based on site- 

specific knowledge, however, chromium, mercury, and silver are the only elements suspected 

of being released to the environment from previous operations at OU-A. The mobility of 

inorganics is greatly affected by the oxidation-reduction potential, pH, particle-size distribu- 

tion, and the concentration of other inorganics and organics in the surrounding environment. . 

Chromium 

Chromium (Cr) occurs in two oxidation states in aqueous systems: Cr+’ and Cr+6. 

Cr+6 is more toxic than Crf3. Trivalent chromium (Cr’“) reacts with hydroxide ions in water 

to form insoluble chromium hydroxide, Cr(OH),, which is rapidly removed from water by 

precipitation and sorption to soils or sediments (EPA 1984). Hexavalent chromium (Cr+‘j) 

forms soluble chromate and dichromate anions, which are not strongly sorbed to soils or 

sediments, and are mobile in the environment (EPA 1984). Cr’6 and Cr*3 can be converted 

in soils or surface water under conditions that change the redox potential of the system to 

solubilize or precipitate chromium (EPA 1979). 

Chromium does not appear to undergo biological transformation reactions such as 

methylation, but Cr +6 can be chemically reduced to Cr’3 upon contact with plant or animal 

tissue (E & E 1994). 

Mercury 

Mercury (Hg) can be found in three oxidation states: HgO, Hg+‘, and Hg+z. Hg” is a 

liquid at room temperature and forms amaIgams with many metals. These amalgams are 

liquid when the concentration of the other metal is small, but they solidify as the other metal 

concentration increases. Mercury forms approximately 68 known inorganic compounds and 

42 organic derivatives (CRC 1983). Organic mercury compounds tend to be more soluble 

and mobile than inorganic mercury compounds (Manahan 1994). Inorganic mercury can be 

converted in the environment to methylmercury by bacteria (Manahan 1994). Mercury may 

volatilize, however, the vapor pressure is somewhat irregular (Clayton et al. 1981). 

F-5 
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Silver 

Silver is a white, lustrous metal, which is very ductile and malleable, and it is the 

best conductor of heat and ektricity. Silver can be found in three oxidation states: Ag”, 

&+I, and Ag+=. The majority of silver is found as Ag+‘. Silver is insoluble in water and 

soluble in nitric acid. Silver tends to be immobilized in the presence of iron and manganese 

complexes, and organic matter (Boyle 1968). Silver may form complex ions with chlorides, 

and sulfates; forms soluble organic compounds; and adsorb onto humic complexes and 

suspended particles (Boyle 1968). Biotransformation is not a significant process because 

silver inhibits bacterial biodegrative enzymes (Domsch 1984). 

. ..Y.,\ 

c 

fi;-:,.: 
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Page 1 of 1 

Table F-l 

CHEMICAL CONTAMINANTS” 
OPERABLE UNIT A 

FORT RICHARDSON, ALASKA 

Fuel 

GE.OlilE 

Diesel 

Base, Neutral, Acid Extractable Compounds (BNM 

bcnzo (A) Anthracene 

berm (A) Pyrene 

bcnzo (b) fluoranthcnc 

indtno (1,294 Pyrmc 

Inorganic Elements 

chromium 

Mercury 

Silver 

Diixins/Furans 

a The list of contaminants presented in thii table is referenced in the 
contaminants list pmvidcd in the Approach Document for the BascIinc Human 
Health Risk Assessment (E & E 1995). The Approach Document list has 
been cwdensed on the basis of attributability to OU-A contaminant sounxs. 

F-7 
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COMPOSITION OF FUELS 
OPERABLE UNIT A 

OUA 0021550 

Key at end of table. 
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Table F-2 OUA 0021551 

COMPOSITION OF FUELS 
OPERABLE TJNIT A 

FORT RICHARDSON, ALASKA 

Regular Unleaded Gasoline Volume % 

Methylcyclopentane - 

Methylcyclohexanc - 

Additives 

Ethyl Alcohol (octane booster) upto 

M&y1 t-butyl ether upto 12 
(octane booster) 

Methyl alcohol 0.2 
(fuel line anti-icer) 

Tric~wyl phosphate (combustion Up to 0.2 (mgL) 
chamber deposit modifier) 

2,6 Di-t&utyWmethylphcnol - 

(anti-oxidant) 

Page 2 of 5 

Leaded Gasoline 

Tetracrhyl 1-d 

T&amcth~l lead 

Volume % 

600 am 

5 hgn) 

J 
(anti-oxidant) 

I 

,I yy 
c :.. :a 

2”: ., .:<,:;,:::, c , .:.p:<., I.:.:.:,:!’ ..:: *.._ 
Key at end of table. 
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Table F-2 
I# 

OUA 0021552 

Aviation Fuel (Jet A) 

COMPOSITION OF FUELS 
OPERABLE UNIT A 

FORT WAINWRI GHT, ALASKA 

Volume % lj Diesel Fud No. 2 Volume % 

Normal&o Hydrocarlmns (59%) Cyck Hydrtxzbar~ (0.93%) 

Undecanc I 36 cvc10wntanc I 059 

Decane 16.5 Tetmmethylcyclopcntane 0.01 

3-Methyloctane 2.5 Propylcyclohcxsne 0.07 

Dodecane I 0.7 11 Ethylcyclohexane I -- -- 0.W 

Tridecane 0.5 11 1 ,1,3-Trimethylcyclohexsne I ~ 0.03 

2,6,10-Trimethyldodccane 0.45 11 Additives I 
2-Methylbutane 0.2 11 Dtbromoethane (EDB) I 0.05 
2-Methyh~onane 

2-Methylbutane 

3-Methyldeeane 

CMethylnonane 

Aromatic Hydrwarlxms (35%) 

1.2.4,5-Tetmmethylbenzmc 

1,2,3-Trimethylbenzene 

0.2 NormayIso Hydrwarlxms 
c75%) 

0.26 Predominantly Cl0 to Cl6 

0.14 Aromatie Hydrourlmus (15%) 

0.22 Phcnanthrene 0.26-0.3 

Naphthalene 0.14-0.11 

9 FIuorcne 0.07-0.1 

6.6 Anttuacme 0.013-0.02 

1,2-Dimethyl-3-propylbcnzmt 

Propylbenzene 

5.4 1 1,2,3,4-Tehxhydroquinobne 

3-5 1 2,6Dim&ylquinoline 

1-Methyl-4propylbenzene I 3.3 II 1-Mtthylnaphthalene I - 
Buytlbenzene 2 II 2,3,6-Trimethylnaphthalate - I 
2-Mcthylnaphthalene 

Meihylinche 

Naphthalene 

2-Methylnaphthalene 

1 ,ZDiethylbcnzene 

l &Dimethyl-22thylbenzene 

1,3-Dimethvlnaohthalene 

- 2.3.STrim&ylnaphthaltnt - 

0.3 1,3,5-Trimethylbcnzcne - 

0.14 n-Propylbmzene TraCe 

0.34 Ethylbenzene Trace .- 

! 0.24 Xylenes TrncC 

0.2 Toluene TIXCC 

0.15 Benzene TraCe 

Benzene I 0.02 

Toluene 
I 

TraCe 

Additives 

N,N-Disalicyhdenc die 
(m&al deactivator) 

Akyl Nitrate (c-etane improver) 

2,6-Di-t-butyl4mcrhyIphmol 
(anti-oxidant) 

-_--- 

0.2 

01efuls (0%) T&-o&y1 lead 

Aviation Fuel (JP-4) 

n-Butane 

Isobutane 

0.12 2,5-Dimethylheptaue 0.52 

O.# LJnidentikl 0.98 

Key at end of table. 
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Table F-2 
II 

OUA 0021553 
COMI’OSITION OF FTJELS 

OPERABLE UNIT A 
FORT WAINWRI GHT, ALASKA 

2-Methylhqmle 2.70 1,2-Dimcihyl~yIbte 0.77 

4-Methylheptanc 0.92 n-Undecane 2+32 

cis-1,3-Dimthylcyclohcxane 0.42 1,2,3+T&amcthyIbenzenc 0.75 

J-MethylhqXane 3.04 Naphthalene 050 

I-Methyl-3+zthylcyclohcxanc 0.17 2-hi&hyIundccane 0.64 

l-Methyl-2-ct.hylcyclohcxane 0.39 n-Dodecanc 2.00 

Dimcthylcyclohtxme 0.43 2,&Dim&yIundmxne 0.71 

n-Octane 3.80 Unidentiki 0.68 

1.3 ,S-TAnethylcyclohcxant 0.99 2-M&ylnaphtbalcnc 0.56 

.,**:... 
c c. 

c . . . . 

Key at end of table. 
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Table F-2 II 

COMPOSITION OF FUELS 
OUA 0021554 

OPERABLE UNlT A 
FORT WAINWRI GHT, ALASKA II 

Aviation Fuel (J& A) 

1.1.3-Trirnethylcyclohexane 

Volume % Diesel Fuel No. 2 Volume % 

0.43 I-Methylnaphthakne 0.78 

Key: 

- = Hydrocarbon is not prwcnt. 

Source: Watts 1989. 
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Table F-3 

HAZARDOUS CONSTITUENTS OF MAPCO REFINERY FUEL 
BY AVERAGE WEIGHT (%) 

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

constituent 

Unleaded 
Gasoline 
0 

Leaded J& 
Fuel 

up-4 

AL-CtiC 

Grade 
Fuel Oil 
@FA) 

Source: Mapco 1993a. 

.I. Fr: : -- .. 

, . . 
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Table F-4 

ESTIMATED RELATIVE ENVIRONMENTAL PARTITIONING 
OF SELECTED PETROLEUM CONSTITUENTS 

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

Percent Adsorbed Percent solubi in 
P&ohm Constituents to soil Particles PMcwt volatilized Groundwater and Soil Moisture 

Alkanes 

(n)Heptane 0.1 99.8 0.1 

(n)Hexane 0.1 99.8 0.1 

(n)Pentane 0.1 99.8 0.1 

Aromatics 

BellZtXle 3 62 35 

Ethylbenzene 21 59 20 

Naphthalent 61 8 31 

Toluene 3 77 20 

0-Xylene 15 54 31 

Source: Adapted from Kostecki and Calabrese 1989. 
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Table F-5 

PHYSICAL AND CHEMICAL PROPERTIES 
OF PRIMARY ORGANIC CHEMICALS OF POTENTIAL CONCERN 

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

hloh mm W&C Uquld vmv Hmy’l Irw 

CAS wetgt stat4 mt Sdubllliy DMlSlty RaIWl cmmmt Koe Lg 
CIlmw Nsrnl Numba c&ild*) lo’C bum Bown WmL) Sum (mm Ilg) Bwoum (miAot) soum (mUI) &urn K, Source BCF Bourn 

DMdFURRl 

2,3,7,%TCDD 174w2-6 321.0 solkl 2.00 EM A I.83 B 1.70 E46 A 3.ME43 A Em0 A 62 8 5.w A 

Iitw E+CO 

Pdynudmr Amn-dk Ilydrormrbon~ 

Bcmda)urlhnccm St-SW 228.30 Md I.zOEM EI I.27 B 1.M EOB B 2.39 E-06 B I.38 B 5.90 B I.17 A 

EtW EM-4 

Bcac+~m ~31-8 z2.31 SoIki WI E.03 II I.35 B S.60 E# B 2.40 Eo6 B 1.u) B 6.00 B 5.03 c 

E46 Et03 

Bcnrql#luorwhcm 205.pirl L12,32 SolId l.ullMl B - - J.M E-01 I3 1.20 Eti B 5.49 B 6.S7 0 - - 

Et05 

llxho (IJJ- 193-39-s 276.3 Solid - B - - lo.‘0 B 6.9Jx1O-n B 1.6X B 6.23 B - - 

awY=m Ed 

A Misccllnneous Physical Contract Handbook. 
8 Knox, R.C., 1993, Subsrrrface Fufc ad Trun.spor~ frucesses, Lewis Publishers, Inc., Ann Arbor, Michigan. 
C Kitano, M., 1978, Biodegruda&n and Bioaccumuhtiun Tests on Chemicd Subskvxes, OECD Tokyo Meeting, TSU-No. 3. 

Key: 

atm -m3/mol 
BCF 

glmL 
K 

mgioi 
mL/g 

mmHg 
vocs 

No available data. 
Atmospheres in cubic meters per inch. 
Bioconcentrhtion Factor. 
Grams per liter. 
Organic carbon coefficient. 
Milligrams per liter. 
Milliliters per gram. 
Millimeters of mercury. 
Volatile organic compounds. 

0 

z 
0 

R 

G 

% Key at end of table. 
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G Contaminant Transport Modeling 

c . . 

Objectives 

The SESOIL comamina.nt transport model was used to calculate preliminary, 

conservative, orderaf-magnitude estimates of the leachability of petroleum constituents in 

subsurface soil at each OU-A site. Each SESOIL model is based on a simplified conceptual 

system of the unsaturated soil horizon and uses the best available site information, appropriate 

published data, and professional estimates where necessary. 

The effects of biodegradation, chemical transformation, and dispersion are not 

accounted for in the models for OU-A. Therefore, the chemical concentrations and estimates 

of the maximum depth of contaminant migration provided by the models are probably much 

greater than if degradation processes were included in the models. Contaminated media 

volumes assumed for each site were also estimated conservatively. 

SESOIL Computer Model 

SESOIL is a seasonal soil compartment model that estimates the rate of vertical, 

chemical transport and transformation in the soil column in terms of mass and concentration 

distributions among the soil, water, and air phases in the unsaturated soil zone (Bonazountas 

and Wagner 1984). The model uses regional and site-specific input data for climate, soil 

characteristics, chemical parameters, contaminant application rates, and contaminant degrada- 

tion rates to simulate chemical mobility and fate within a discrete soil column. 

The soil column is defined in the model as a compartment that extends from the soil 

surface through the unsaturated zone to the groundwater table. The soil compartment can be 

divided into a maximum of four layers -of varying thickn&s and specific soil properties, and 

contaminant data can be defined for each layer. Layers may then be further divided into a 

maximum of 10 sublayers. Sublayers share the same input properties as defmed for the layer 

and are used for contaminant tracking and data reporting. 

19z~~h6?C~~~GW~Ill G-3 
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The SESOIL model output includes chemical concentrations, mass quantities, and 

partitioning (e.g., quantities adsorbed, volatilized, and dissolved in soil moisture) for each 

layer and sublayer of the model. Output from the models is produced monthly to create 

simulations up to a total simulation time of 99 years. A summary of the results generated by 

each model for the three OU-A sites is presented in Table G-l. Tables G-2 through G4 

present the results generated by each site-specific model for OU-A. 

Model Input Data 

Site-specific data used for the model design and input are provided in this appendix 

following Tables G-2 through G-4, and the sources of the data are included. In general, 

climatological and chemical property data were not specific to individual sites, but were 

available through published resources and appli4 uniformly to all three sites. (Climate data 

were available from Merrill Air Field station.) Soil characterization information was 

developed on a site-specific basis and was derived from either site sample data or published 

values for generalized soil types. Soil horizons and contaminant zone designs were derived 

from the soil borings and sample analytical data generated during the RI. 

Analytical data for disel-range organics (DRO) were the most consistently available 

data for subsurface soils at each OU-A site. However, only one chemical’s properties (e.g., 

molecular weight, Henry’s Law constant) can be input into the SESOIL model. Thus, DRO, 

a mixture of chemicals, cannot be used as a contaminant in SESOIL. Because the SESOIL 

model requires compound-specific information, naphthalene was chosen as a representative 

and persistent component of the arctic-grade diesel that is believed to be a likely source of the 

DRO contamination at OU-A. The concentrations of naphthalene used for the model were 

derived as a fraction of the average DRO concentration detected at each site. The fraction of 

naphthalene in DRO was determined from the average percent constituents of diesel fuels 

reported by Mapco Alaska (Mapcc 1993b). The area, thickness, and average concentration of 

contamination were conservatively determined for each site based on the depths and locations 

of soil boring samples containing DRO at concentrations greater than 100 mg/kg. 

c 

: . . 

. . 

c . . . . 

Model Calibration 

Calibration of the SE.SOlL model involves adjusting various input parameters (soil 

disconnectedness, intrinsic permeability, and porosity) so that output parameters, such as soil 

moisture and recharge, reflect actual (measured) or reasonable site-specific conditions. Each 

model was calibrated to a soil moisture reading from 5% to 7.5% according to the results of 

laboratory soil analyses. In addition, the total recharge estimates formulated by the models 

($;i;, 
‘. :- *.,_ : 
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averaged approximately 7.8 inches per year, or 57% of the total annual precipitation. These 

estimates are reasonable for this location based on the data presented in a 1989 groundwater 

model for the Anchorage area prepared by the United States Geological Survey (Patrick et al. 

1989). 

SESOIL Model Results 

All SESOIL models were run for a total simulation time of 90 years. Model output 

data are summarized in Table G-l for each site for years 1, 10, and 90 of the simulation. 

The model data presented in this table include: maximum depths of contaminant movement, 

concentrations of adsorbed naphthalene, and concentrations of naphthalene in soil moisture. 

Based on observed depth of groundwater at each site, the depth to groundwater from the 

contaminant front was determined based on the model results. Abbreviated model output 

reports for each site are also provided in this appendix. 

As indicated in Table G-l, contaminant migration in the unsaturated soil column does 

not reach groundwater levels at any of the three OU-A sites during the go-year model 

simulations. At the RRTSL site, contaminants originating at an observed maximum depth of 

20-feet BGS migrate approximately 0.5 feet, 4.5 feet, and 37 feet over the l-, lo-, and 90- 

year modeling periods, respectively. Without considering the effects of natural attenuation 

processes, such as biodegradation, the contaminant front would migrate to within 30 feet of 

groundwater levels. As a result of such degradation processes, it is unlikely that groundwater 

contamination would pose concern at the RRTSL site. 

At the RRFTA and POLLDW sites, maximum estimated contaminant migration 

distances of 9.5 feet and 11 feet, respectively, were predicted for the go-year simulation 

period. With observed maximum contaminants depths of 20 feet at the RRFTA site and 64 

feet at the POLLDW site, the contaminant front in each case migrates to within 121 feet and 

40 feet of groundwater, respectively. Based on the likelihood that biodegradation and other 

natural attenuation processes would reduce contaminant concentrations and migration 

distances, it is extremely unlikely that groundwater contamination would pose concern at 

either site. 

4: 
;:iy 

c 
.’ 
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Table G-l 

Site 

SESOIL MODEL SUMMARY 
OPERABLE UNIT A 

FORT RICHARDSON, ALASKA 
Modeled Maxlmum Vertical Contamlnant Estimated Distance Model Estimated 

Modeling Contaminant Migration Distance to Groundwater Naphthalene Concentrations 

Tlme Depth (ft. BGS)’ from Time 0 (ft.) from Contamlnants (ft.) Sol1 (mglkg) Soil Moisture (mg/L) 

Aoosevelt 
Road 

Transmitter 
Sk3 

Leachlleld 

1 year 20 0.5 66 12 9.1 

10 year 24 4.5 62 0.11 0.06 

90 year 56 37 30 0.61 0.47 

Ruff Road 
Fire 

Tralnlng 
Area 

1 year 20 0.5 130 17 3.3 

10 year 21 1.5 129 1.1 0.21 

90 year 29 9.5 121 0.82 0.15 

Petrohm, 
011, and 

Lubricant 
Laboratory 
Dry Well 

1 year 65 0 51 120 30 

10 year 66 2 49 21 5.2 

90 year 75 11 40 0.7 0.17 

’ The maximum contaminant depths were orlglnally calculated In metric units (see attached data). 

Key: 

BGS = below ground surface. 
It I = feet. 
m = meters. 

mg/kg = mllllgrams per kltogram. 
mgR = mllllgrams per Ilter, 

,*, 
. . ,.I 

: :.;‘,‘1, I . , . , 
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Table G-2 

SESOIL MODEL INPUT SUMMARY 
ROOSEVELT ROAD TRANSMITTER SITE LEACHFIELD 

OPERABLE UNIT A 
FORT RICHARDSON, ALASKA 

Baseline 
Parameter Input Data Source 

soil Data: 
Intrinsic Permeability (cm’) 
Effective Porosity 
Soil Disconnectedness 
Total Organic Carbon (%) 
Soil pH 
Dry Bulk Density (gIcm3) 
CEC (meq/l OOg) 
Freudlich Exponent 

5.00E-09 
0.29 
4 
0.1 
7 .-- 

1.7 
0 
1 

Site Data, Literature 
Literature 
Documentation 
Site Data 
Documentation 
Site Data / Documentation 
Documentation 
Documentation 

Zhemicat Data: 
Adsorption Coefficient, & (@g)/(pg/mL) 
Biodegradation Rate, water (l/day) 
Biodegradation Rate, soil (l/day) 
Solubility (ug/mL Q 25%) 
Diffusion Coefficient in Air (cm*/s) 
Henry’s Law Constant 6 25% 
Soil Partition Coefficient, Kd (pg/g)/(f@mL) 
Molecular Weight (g/mol) 
Neutral Hydrolysis (Umol-day) 
Base Hydrolysis (Umol-day) 
Acid Hydrolysis (lfmol-day) 
Ligand Stability Constant 
Ligand Ratio 
Ligand Molecular Weight (g/mar) 

1300 Literature 
0 *_ 

0 -- 

31.7 literature 
0.001 Literature 
0.00115 Literature 
calculated ** 

128 Literature 
0 -- 

0 -- 

0 -- 

0 -- 

0 -- 

0 -- 

a\oolication and Climate Data: 
Site Latitude 61 Site Data 
Surface Area (cm*) i .20E+O7 Site Data 
Spill Index (l-spill, 2-constant) I -- 

Residual Concentration (mg/kg of naphthalene) 0.83 Site Data 
No. of Layers I Compartments 4 Documentation 
Layer 1 thickness (cm) 580 Site Data 
Layer 2 thickness (cm) 30 Site Data 
Layer 3 thickness (cm) 1000 Site Data 
Layer 4 thickness (cm) 1000 Site Data 
All Interlayer Ratios 1 Documentation 
Climate Merrill Field Literature 

Notes: Documentation = refers to model recommended settings. 

Literature = refers to available information of published data 

Site Data = refers to site specific data collected during the RI. 

Key at end of table. 
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-- = not applicable or not required. 

cm = centimeters. 
cm* = square centimeters. 

cm2/s = square centimeters per second. 

s/cm3 = grams per cubic centimeter. 

g/m01 = grams per mole. 

Umol-day = liters per mole per day. 

meq/lOOg = milliequivalents per 100 grams of dry soil. 

pg/g = micrograms per gram. 
mg/kg = milligrams per kilogram. 

pg/mL = micrograms per milliliter. 

,::::::. 
$;;ji;ijil: 
,!:;:.:‘ 
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*.t~t*t*“*~*~*.**t****.~~“*~*******”~~~”****.******~*~.*~~~*~*~*.**“~***~******“***~.****~*~**********” .**** l *.** f-e** SESOIL-84 : 
f”*** 

SEASOtUL CYCLES OF WATER, SEDIMENT, AND POLLUTANTS IN SOIL ENVIRONHENTS **t** 

*++** DEVELOPERS: 

*et** 

M. BONnzOuNTu3,ARTEuR D. LIrrtE INC. 

l *.*t 

,~617)a64-577O.x5871 l **** 

ir. WAGNW ,DIS/MLPIPE, INC. *to** 
****t 

,(617)492-1991,x5820 
l **** 

***** MODIFIED ExTENSlsmLY BY: l **** 

***** D-M. nrmca ***** 

***** OAR RIDGE! fuTION&L LABO~TORY t**** 
***I* (615) 576-7556 *t*** 

l **** VEReION : SF.PTENBE31 1986 l **** 

l **** l *t** 

*f******************~*****~“*************~~~*~*“****~****~.--************~~~~******..~*****”********~** 

l ***** MONTHLY SESOIL MODEL OPERATION ****** 
MONTELY SITS SPECIFIC smTION 

-IoN Ft. Richard8on: OV-A 
SOXL TYPE E Saad i?RTSL 
C- 
NAsaLMD DATA : 
APPLICATION AREA: 

Naphthalana 

AP3598, -3603, AP3602: 5 to 20ft 

-- SOIL IXPUT PhRMdgTgRs ..- 

SOIL DENSITT ~Q/cN'f3): 1.70 
INTRXNSIC FERMEhB ILITY (M-*2): .500X-08 
DXSCO~CTEDNE 89 I- (-): 4.00 

c-y PoRosITy (-): -290 
DROAYTC CmEmN coc?rmm (%I I .I00 
CATION mcHuzcE CaPAcITY (MILLI EP./lOOG DRY SOIL) I -000 
ETmuNnLIcE B (-)t 1.00 

1 

-- -CAL INPOT PaRaMETERs -- 

SOLUBILITY tno/NL, I 
DXFFUSION COEF'FIC~ IN AIR (CW**2/SEC): 
BENRTS LAW CONSTM (M**3-AlW/MOLE): 
-SORPTION COEFFICIENT ON ORGANIC -ON(Kr)cl): u 
ADSORPTION COEFFICIENT ON SOIL (K): 
MOLE- wmxm! tG/MoL): 
VALELNCX t-1: 
m RYDROLYSIS CONSTANT (/MY) I 
-E -LYSIS CONSTANT (LIUOL-MY): 
ACID RYDROLYSIS CONSTANT (L/MOL-MY): 
DEGRADATION -TE IN MOISTURE (/MY): 
DEDRhDATION RhTE ON SOIL (/DAY): 
LIGUJD-POLLUTANT STABILITY CONSTANT t-1: 
No. MOLES LIGANDIMOLE PoLtvTxwT c-1: 
LI6Mm MOLES WEtIGEr (Q/MoL) I 

-- UFLICATION XNPDT PB -- 

N[TMBER OF SOIL IA-: 
YEmR3 TO BE SIl!uLATED: 
AREk (M**2): 
APPLIchTION - MTITUDE (DEO.): 
SPILL (1) OR ST'EADY APPLICATION (0): 
DE-S (CM): 
NunmaR OF suarAYEw3/LnYER 
PH (CM): 
INTRXNSIC PERNZXS ILITn!S (W-*2): 
= RILTIOS C-1: 
-S luTIOS (-1: 
OC RATIOS t-1 t . 
CEC nT1os f-1; 
FRN ruTIOS(-) : 

'- ---..ms RATIOS(-) 1 

31.7 
-lOOR-02 
.115E-02 
-13m+o4 
~000 
128. 
.ooo 
-000 
-000 
-000 
-000 
-000 
-000 
-000 
.ODO 

4 
90 

0.1208+08 
61.1 

1 
O.S83+03 30. O.lOE+O4 0.10X+04 

1 1 10 10 
7.0 7.0 7.0 7.0 

0.00 0.00 o.ou 0.00 
1.0 1.0 1.0 
1.0 1.0 1.0 
1.0 1.0 1.0 
1.0 1.0 1.0 
1.0 1-O 1.0 
1.0 1.0 X.0 

i- . 
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YEAR-l 
EmIIl=rP 

-- CLIMKTIC 

TE16P. (DEG Cl 

MONTRLYINPmPARhMETERS 
P----sI=-----l=====~--== 

INPVT PhRhmTERS -- 

OCT Nov DEC -zul 

1.390 -5.000 -11.200 -14.900 
- __- CLOUD CVR (FRnC. ) 

REL. RvM.(pRAC.) 
ALBEW (-1 
EmPoT. (CM/MY) 

0.500 0.500 0.500 
0.500 0.500 0.500 
O.lEO 0.320 O.IEO 
0.000 0.000 0.000 

0.3”” 
0.500 
0.510 
0.000 

PRECIP. (CM) 3.690 1.350 3.150 2.030 1.170 0.990 
M-TX503 RAfN(DhYS) 0.430 0.500 0.430 0.480 0.370 0.310 
Y. STOXN NO. (-) 2.170 2.170 1.520 1.410 1.040 0.910 
M. SEWSON (DAYS) 30.400 30.400 30.400 30.400 30.400 30.400 

-- POLLUTANT INPUT PhmNnEss -- 

POL. INP-1 wc/CM**2) 
TFNSFOFMJY-1 (UG/W**2) 
SImS-1 (VQ/CM*f2) 
LIG.INPVT-1 (UG/a.l**2) 
VCLhTILIWTION MDLT.-1 
SURFhCX RVNOFF MULT. 
POL. IN RNN (FRhC-SL) 

Pot,. INP-2 (uG/aa**2) 
TRNSPORbm-2 IUG/CM-02) 
SIN115-2 (VC/M"2) 
LIQ.INPuT-2 (UG/M'f2) 
MLATILIWTION MULT.-2 

POL. INP-3 (UGl~df.2) 
y- TRNSFORam-3 (tlG/CM**2) 

SINKS-3 mG/CM*-2) 
LIG.INPUT-3 (IJQ/Cm*-2, 
MLXTILIZATrON MULT.-3 

WL. INP-L (lJG/CW*2) 
TXNSWRW-L (UG/W+"2) 

O.OOE+OO O.OO&+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.001+(10 0.001+00 o.OOE+OO O.OOE+OO 0.00X+00 0.00X+00 O.OOE+OO 

SINKS-L (UC/CM"2) 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00X+00 0.00X+00 O.OOE+OO O.OOE+OO O.OOZ+OO O.OOE+OO 0,001+00 0.001+00 

LIG.INPUT-L (VG/CM'*Z) 
O.OOE+OO O.OOE+OO 0.00X+00 O.OOE+OO O.QOX+OO O.oOE+OO Q.Q03+00 O.OOE+OO O.OOE+OO O.OOE+OO 0.001+00 O.OOE+OO 

MUTILIE~TION mm.-L 
0.00X+00 0.00X+00 0.00X+00 O.OOE+OO O.oo~+oo o.oO~+OO O.OOE+OO O.OO&+OO O.OOE+OO O.OOE+OO O.OO&+OO O.OOE+OO 
l.OOE+OQ l.OOE+OO l.OOE+OO l.OOS+OO l.OOE+OQ 1.00X+00 l.OOE+OO l.OOE+OO l.OOE+OO l.OOE+OO l.OOE+OO l.OOE+OO 

1 
YEAR-2 MONTHLY INPDT PhRaHxmm 
Lx--m3c.!T -1-----115t=~E-1----~=== 

FEB MAR 

-9.500 -6.050 
0.500 0.500 
0.500 0.500 
0.480 0.420 
0.000 0.000 

APR 

2.170 
0.500 
0.500 
0.210 
0.000 

0.660 
0.310 
1.180 

30.400 

MhY JUN JVL XV0 

..:*., 

c 

SEP 

7.390 12.390 14.720 13.560 8.780 
0.500 0.500 0.500 0.500 0.500 
0.500 0.500 0.500 0.500 0.500 
0.150 0.150 O.lSO 0.150 o.wo 
0.000 0.000 0.000 0.000 0.000 

0.790 3.450 4.060 7.210 6.530 
0.320 0.380 0.470 0.590 0.420 
1.520 3.320 4.240 4.180 2.000 

30.400 30.400 30.400 30.400 30.400 

OUA 0021567 

O.OOE+QQ O.OOE+OO O.OOE+OO 0.00X+00 O.OOE+OO 0.00X+00 0.00X+00 0.00X+00 Q.O,,E+OO O.OOg+,,,, O.QOE+OO 0.00~+00 
O.OOE+OO O.OOE+OO O.OOE+OO O.OOK+OO O.OOE+OO O.OOK+OO O.OOE+OO O.OQE+OO O.OOE+OQ Q.OOE+oo ,,~Ooy+oo 0.0oE+00 
O.OOE+OO O.OOE+OO O.OOE+OQ Q.QQE+oo O.OOE+OO O.OOS+oo O.OOE+OO O.OOE+OO O.OOE+,,O Q.OOE+QO ,,.,,,,E+QQ o.QoE+oo 
O.OOE+OO 0.00X+00 O.OOE+OO O.QQE*0O O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+oo o.OOE+Oo O.OO~+OO ,,.001+00 
l..OOE+OO l.OOE+OO l.OOE+OO l.OOE+OO l.OOE+OO l.QOE+oQ f.OOE+OO t.OOE+OO l.OOE+OO 1.OOE+Qo 1.QoE+00 1.00~+00 
O.OOE+OO O.OOE+OO Q.OOE+OO O.OOE+OQ O.OOE+oo O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.oo~+Oo O.OOP+OO 
Q.OOE+OO O.OOE+QQ Q.QOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO Q.OOE+OO o.OQ~+oo O.OOK+OO 

6.45E+02 O.QOE+OO 0.00X+00 O.OOE+OO O.OOE+OO O.OOE+QQ O.OOE+OO O.OOE+OO O.OOE+OO O.O03+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+QO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO o.OOE+QQ o.oo~+Qo Q.OO~+OO 
O.OOE+OO O.OOE+OO O.OOE*OO O.OOE+OO O.OOE*oO O.OOP+OO 0.00X+00 O.QOE+OO O.QOE+OO Q.OOE+,,Q Q.oQg+OO O.OO~+OO 
O.QOE+OO O.OOE+OQ O.OOE+OO 0.00X+00 O.OQE+OO O.OOE+OO O.OO&+OO O.QOE+OO O.OOE+OO O.OOE+Oi, 0.00~+00 o.Oo~+Oo 
l.OOE+QO l.OOE+OO l.OOE+QO l.OOE+OO l.OOE*OO l.OOE+OO l~OQE+OO l.OOE+OO l.OOE+OO l.ooE+i,o l.OOP+,,O l.Oo~+Oo 

0.00X+00 
Q.OOE+00 

O.OO&+OO 0.003+00 O.OOE+OO o.OOE+OO O.OOE+OO O.OOE+Oo O.OOE+OO O.OOE+OO O.OOE+OO O.OOP+OO O.OOt+OO 

o.OOE+OO 
O.OOE*OO 0.00X+00 0.001+00 o.oOE+OO O.OOl+~o O.OOE+OO 0.00E+OQ O.OOE+OO O.OOE+OO O.OOI+OO 0.00X+00 

O.OOE+OO 
O.OOE+OO O-008+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOt+OO 0.00~00 O,OOP+OO 
O.OOE+OO O.OOE+OO O.OOE+OO O-00=+00 O.OOE+OO O.OOE+OO O.OOE*OO O.OOE+OO O.OOE+OO O.OOr+OO 0. -'.- 

l.OOE+OO l.OOE+QO l.OOE+QO l.OOE+QO l.QQE+QQ 1.oo~+OO l.QoE+OO l.OOE+OO l.OOE+OO lmSOE+OO 1.00t+OO I, 'i:::- : 
c . ~. 

-- CLINhTIC XNPVT P- AREMAstA91TEAx 

-- POLLUTANT INPUT PARhldFpexs -- 

POL. XNP-1 (VQ/cw’2) O.OOE+OO O.OOE+OO O.OOE+QO O.OOE+OO 0.00X+00 O.OOE+OO QmQOE+OO O.QOE+QQ Q.ooE+oQ o.oo~+oo Q.QQE+QQ o.Oo~+oo 
TRNsFoRpm)-1 (UG/m+*Z) O.OOE+OO O.OOE+OO O.OOE+OO Q~OOE+OO 0.001+00 O.OOE+OO O.OOE+QO O.QOE+OO ~.,,QE+,,,, o-ooE+,jo 0-00~+00 O.OOE+OO 
SINKS-l (VGlCW-2) O.OOE+OO O.OOE+OO O.OOE+OO O.QOE+OQ O.OOE+OO O.OOE+OO o.oOE+OO Q-DOE+00 O.OOE+QO O.OOE+OO O.OOE+OO 0.001+00 
LIC.=NPU,!-1 (VG/CM*'2) O.OOE+OO O.OOE+OO O.OOE+QQ Q.OOB+OO O.OOE+OO Q.QQE+QO O.OQE+QO O.OQE+OQ Q.Qox+oo o.QQE+,,o o.oo~+oo o.Oog+oQ 
WUTILIEhTION MVLT.-1 l.OOE+OO l.QOE+OO l.OOE+QQ lsQOE+OO l.OOE+OO l.QQ1+QQ Z.OOE+OQ 1.QOE+Qo 1.QoE+QQ 1.oOE+OO 1.QOE+oo l.oo~+oo 
SURFhCE RUNUPF MULT. O.QQE+OO O.OOE+OO 0.00x+00 O.OOE+OO O.OQE+Qo O.OOE+OO Q.OOE+OO O.Qo~+oo O.OOE+QO o.oo~+~o o.OOE+QQ o.oo~+oo 
WL. IN IUIN (FRAC-SL) O.OOE*OO O.OOE+OO O.OQE+OO 0.00X+00 O.OOE+QQ Q.QQE+OO O.OQE+OO O.OQE+OQ O.QQE+OO o.oOr+QQ o.oo~+oo o.OoE+OO 

POL. IMP-2 (UG/CW*2) 0.00X+00 O.OOE+QQ 0.008+00 O.OoEf+oo 0.00E+OO O.OO~+OO 0.00X+00 O,OOE+OO Q.OQE+OO O.OOE+oo O,oO~+OO O.OOE+OO 
TRMSWRMD-2 (UG/M*'2) O.OQE+OO 0.00X+00 O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+QO O.OO&+OO O.OoE+,,Q O.OOE+OO O.Oo~+oO O.OOP+OQ 
SnmS-2 (VG/w**z) O.OOE+OO O.OOE+OO O.OOE+OQ 0.009NoO O.OOE+OO 0.00X+00 0.00X+00 O.OOE+OO O.OOE+OO O~QOX+OO O.OO~+OO O.OOZ+OO 
LIG.YNPVT-2 (UG/D.P*2) O.OOE+OO O-POE+00 O.OOE+OO 0.00X+00 O.OOE+OO O.OOE+OO O.OOE+OO Q.OOE+OO O.OOE+OO O.Oo~+O,, O.OtiX+OO O.ODE+OO 
VOLRTILIWTION MULT.-2 l.OOE+OO 1.00X+00 l.OOE+OO l.OOE+QQ 1.OOE+OO l.OOE+OO l.OOE+OO l.OOE+OO l.OQE+QO l.OOE+Oo 1.001+00 1.001+00 

POL. rNP-3 (VQ/W"2) O.OOE+OO O,OOE+OO O.OOE+OO O.OOE+OO 0.00X+00 O.OOE+OO O.OOE+OO 0.00X+00 O.OOE+OO o.oog+oO O.OOE+OO O.OOL+OO 
~~~-8 (w/C@-21 o.oOE+Oo 0.00E+00 O.OOE+OO O.OOE+Oo 0.001+00 O.oOE+Oo 0.00X+00 O.OOE+OO O.OOE+OO Qsoo~+,,O O.oO~+OO O.Oo~+oo 
SImts-3 (VWM”2) O.OQE+OO O.QOE+OO O.OOB+OO O.OQE+OO Q.QOE+OO O.OOE+OQ Q.QOX+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00X+00 O.OOE+OO 

._- LI(I.INpfpp-3 (UG/M’*2) 0.002+00 O.OOE+QQ Q.QQE+OO 0.00X+00 O.QO~Coo o.OoX+OO Q.QQE+OO O.QOE+Qo Q.ooE+oo QsQQ~+Qo o.oQ~+oO O.oo~+OQ 
MLhTILIEhTION MVLT.-3 l.OOE+OO l.OOE+OO l.OOE+QQ Z.OOf+OO 1.003+00 l.QQE+QO l.OOE+OO l.QOE+Oo l.QQg+oo l.oQE+QQ l,oo~+Oo 1.oQr+QQ 

WL. INP-L (UGIW""2) 0.00X+00 O.OOE+OO O.OOE+OO O.OOt+OO O.OOE+OO O.OOf+OO 0.00X+00 O.OOE+OO o.oo~+O~ 0.00~+00 O.OOE+OO 

G-10 



OUA 0021568 

TRNSFORMD-t (UGICM-‘2) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00~+,,0 ,,.OOE+OO O~OOE+O~ ~~OOE+OO 
SINXS-L (uG/w*+2) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 0.00X+00 O.OOE+OO o.OOE+OO ,,.OOE+O,, ,,.,,E,E+,,o oeOoE+OO O~(IOE+OO 
LIC.INpuT-L (UG/Ct4'*2) O.OOE+OO O.t,OE+Oo o.oOE+OO O.OOE+OO o.ooE+oo O.OOE+OO 0.00E+OO O.OOE+OO o.,,OE+OO O.,,,,E+,-,o L)~,,oE+o,, O~OOE+O~ 

'a.. VOLATILIWLTION -T.-L l.OOE+OO l.OOE+OO l.OOE+i,O l.OOE+OO l.OOE+OO l..OOE+OO l.ODE+OO l.OOE+OO l.OOE+oO 1.OOE+OO l.,,o~+oO 1.00~+00 
1 

YEAR-3 MONTNLY INPUT Pm 
==P==f== ~---===PIP==---PPP--~~=~ 

-- CLWATIC INPUT P -MARE-ASLAST- 

-- POLLDTXAP INPUT PARAMETERS ARE SNIEXS LAST XEAX 
1 

(etc.......) 

1 
YEAR -90 MotmSLYINPwrP~ 
---P-5== ----1-----I-=3====-~==-= 

-- CLIPUTIC I- PARUZ3TERS llRg ?.AHE AS LAST YEAR 

-- POLLUTANT INPUT PARMlETERS ARE - AS LX3T YEILR 
1 

YEAR-1 HO-Y RESULTS (OVTPVT) 

z.!-L11z51 P==_________===_=__=_I-- 

-- HYDROLWIC CYCLE corn-s -- 

MO-. IN Ll (5) 
Hors. RELON Ll (%) 
PRXCIPATION (U) 

-_-. NET INFILT. (WI 
EvamTmNs. (aa 

_- Mom. RETEN (CM) 
SUR. RUNOBF CM) 

*.,, Gxw. RumFP (cm) 
YIELD (CM) 

6.424 
6.424 
3.712 
3.708 
0.510 
1.394 
o.oio 
1.805 
1.8OB 

6.395 6.346 6.975 6.714 6.279 5.525 4.945 5.061 5.177 5.989 6.627 
6.395 6.946 6.975 6.714 6.279 5.525 4.945 5.061 5.177 5.989 6.627 
1.401 3.158 2.012 1.170 1.038 0.692 0.822 3.426 4.079 7.188 6.511 
1.401 3.123 2.009 1.169 1.037 0.692 0.822 3.426 4.073 7.188 6.438 
0.304 0.304 0.304 0.304 0.731 1.326 1.323 2.203 2.694 3.451 2.464 

-0.063 1.204 0.063 -0.570 -0.950 -1.647 -1.267 0.253 0.254 1.774 1.394 
0.000 0.035 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.073 
1.160 1.615 1.642 1.435 1.257 1.013 0.767 0.370 1.132 1.963 2.580 
1.160 1.650 1.644 1.436 1.257 1.013 0.76f 0.970 1.132 1.963 2.652 

PAW/EPA (GZU) 1.006 1.038 1.003 0.991 1.000 1.049 1.048 1.041 
PAMPA (GZ) 1.006 1.038 1.003 0.991 1.000 1.049 1.048 1.041 

I’ 
i’ . . 
\ 
L 

om Nov DEC JAN WB APR l4XY 

-- POLLUl!hWX MASS INPUT To COLUMN (UG) -- 
_--__________-__________________________- 

DEC JAN FEE mR APR PUY 

0.993 
0.993 

mN 

JttL 

1.005 
1.005 

JUL 

AVG 

0.997 
0.997 

AUG 

SEP 

0.997 
0.997 

SEP 

PRECIP * O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOB+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
LaxD UPPER O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000X+00 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
LOAD ZONE 2 7.740E+09 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+oO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+O,, O.OOOE+OO O.OOOE+OO O.OOOP+OO 
LOAD ZOW 3 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000X+00 O.OOOE+OO O.OOOE+OO O.OOOE,.,,O O.OOOE+OO O.OOOE+OO O.OOOE+OO 
LOAD LowIFlz O.OOOE*OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.o~~X+~~ O.OOOE+OO O.OOOE+OO O.OOO'E+OO O.OOOE+OO O.O,,OE+OO O.,,OOE+OO 

TOTAL INPOT 7.740X+09 O.OOOE+OO O.OOOE+OO O.OOOE+OO o.OOOE+OO O.OOOE+OO O.oo~K+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 
0 -- WLLOTANT -S DISTRIBUTION IN COLW (WC) --IPOTE:IP~~ISZBRO~mrrra,ITISN~P~ 

________"_______________________________----------------------*---------------------------------------*-- 

UPPER SOIL zom: 

SOBLUER 1 

VOLM!ILIZED 9.79fE+Ol 6.123E+Of l.l4OE+03 l-6533+03 2.244E+03 2.977E+03 3.9783+03 5.0522+03 5.663E+O3 6.197E+03 6.1053+03 6.0993+03 
IN SOIL bmx 5.594E+05 l-7362+06 3.077E+O6 4.264~+06 S-2643+06 6.07lX+O6 6.457E+O6 6.837~+06 8.010E+06 9.1almo6 1.157~+07 1.376~+07 
ADS ON SO% 1.9253+07 6.OOlE+O7 9.79OE+O7 l.f51E+OE 1.733E+08 2.137E+08 2.5833+08 3.056E+08 3.49BE+08 3.919E+OE 4.2708+08 4.5BSE+OE 
IN SOIL AfR 9.994EIO4 3.1963+05 5.2lOE+Of 7.104E+Of 9.098E+05 l.lflE+OS 1.392E+06 1.654E+O6 1.850E+06 2.028~+06 2.14ZE+O6 2.269E+O6 

SOIL ZONE 2: 

DIFFUSED UP 2.130E+07 4.224E+07 3.952E+O7 3.872E+07 3.9583+07 4.17OE107 4.554E+07 4-8243+07 4.6273+07 4.446~+07 3.937x+07 3.6083+07 
IN SOIL HOI 2.1693+08 2.148E+O8 2.31SE+OE 2.313E+OB 2.217E+OE 2.066~+08 1.8WE+08 1.6163+08 1.6433+08 l.G'OE+OB 1.916X+08 2.104E+OB 
ADS ON SOIL 7.4633+09 7.4226+09 7.3663+09 7.328E+09 7.299E+09 7.272E*O9 7.25lESO9 7.223E+09 7.17fE+09 7.1303+04 7.070=+09 7.017X+09 
IN SOIL AIR 3.8753+07 3.95X+07 3.920E+07 3.854E+07 3.832=+07 3.860E+07 3.9073+07 3.91OS+O7 3.795E+07 3.689E+07 3.5453+07 3.47OE+O7 
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SOIL ZONX 3: 

soz.rAYEx 1 

s.mIAYER 2 

SWAYER 3 

SVSLAYXR 4 

SWLhER 5 

SURLAYER 6 

SusIAxm 7 

SUBLAYER a 

svBLmxR 9 

SuRrAYxR 10 

Lowm SOIL ZONE: 

SURIAYER 1 

SLmLArxR 3 

SusmYm 3 

SUSIAYXX 4 

OU A 0021569 

;..-. 
Q . . 

S’JSLAYER 6 

sus.IAYER 7 

SoBmYER B 

SWSLAYXR 9 

sus.~Yzm 10 

-- PoLLuTrn CONCZNTRR TIONS (UGIML) 0~ (UG/G) -- NoTe: 32 comcermm TIONS ARX ZZXO FOR EACB MOIoppLg, TEE? XRB NOT - --- 
___-ft_____--_*_________________________----------------~-------------*-----------------------------------*-------------- 

UPPER SOIL zom: 

stmLILYxx 1 

MOoISTUSi3 l-251!+03 3.9Ol.X-03 6.36fX-03 8.703X-03 1.127X-02 1.389X-02 1.679X-02 1.9873-02 2.274X-02 2-548X-02 2.776X-02 2.984X-02 
%SOLUSXLIlT 3.947X-03 1.23lX-02 2.008X-02 2.77lX-02 3-5543-02 4.38=-02 5.297X-02 6.2678-02 f.l74E-02 8.0391-02 8 757X-02 $.4l2X-02 
AusoRBxn 
SOIL ICSR 

1.627X-03 5.072X-03 8.274E-03 1-142X-02 l-46!%-02 1.806X-02 2.183X-02 2.583X-02 2.956x-02 3.312X-02 3-609X-02 3.879E-07 
6.361x-05 2.031s-04 3.394X-04 4.634X-04 5.866X-04 7-173X-04 8.517X-04 9.8Blg-04 lsllOE-03 1.223X-03 1:337X-03 1.457X-03 

SOIL ZONe 2: 

XoBLAm 1 
; 

,.:;;:;.i.: 

Mo1sTvRE 

t+;:i:; 

9.38OE+oo $.329X+00 9.259E+QQ 9.211x+00 9.174X+00 9.14oP+OO 9.114X+00 9.078E+OQ 9.019X+0,, 8+g6fE+QO 8.886x+0,, &&&,o 
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S'OLUSILITY 2.959X+01 2.943X+01 2.9213+03 2.906X+01 2.894X+01 2.8833+01 2.875E+Ol 2.864X+01 2.845X+01 2.8273+01 2.8032+01 2.7823+01 
ADSORBED 1.319E+Ol 1.213E+Ol 1.204E+Ol l.l97E+Ol 1.193&+01 1.18QE+Ol 1.185X+01 l.lBOE+O1 1.1722+01 1.165X+01 1.155X+01 1.147X+01 
SOIL AIR 4.76BE-01 4.857E-01 4.937E-01 4.860X-01 4.777E-01 4.719E-01 4.6233-01 4.51X+01 4.4032-01 4.302E-01 4.260X-01 4.308X-01 

SOIL ZONE 3: 

LOWER SOIL ZONE: 

POL DEP cm 5.9642+02 5.970x+02 5.982~+02 5.99lX+o2 S-9963+02 6.0016+02 6-004E+Of 6.008X+02 6.020E+02 6.035X+02 6.0623+02 6.086E+02 

1 YXAR- 1ANtmhL -Y RE!PQRT 
EflL-Lt=35=---eP------===~~=====-- 

-- TOTAL INPUTS (UG) -- 
UPPER SOIL ZONE o.ooox+oo 
SOIL ZONX 2 7.740x+09 
SOIL ZONB 3 O.OOOE+OO 
LOWEZ SOIL ZONg o.ooox+oo 

-- RYDROLWIC CYCLE colaoNm?rs -- 
AvmAGR SOIL Mo1sTuRX ZONE 1 (5) 6.080 

.- A-GE SOIL MOISTURX BELOW ZONE 1 (4) 6.088 
TOTAL PRECIPITATION (Ct.0 35.209 
TOTAL INFILTRATION (CM) 35.094 
TOTUFYAP OTRANSPIIUTXON (CM) 15.917 
TOTAL siYRPAax RUNOFF (CM) 0.108 
TOTAL GRW RUNOFF (CM) 17.338 
TOTAL NOISTURX RRTXNTION (CM) 1.838 
-AL YIELD (WI 17.454 

0 -- POLLUThNT BWSS DIBTXIEUTION IN COLUMX (U-21 -- NOTE: IF C-NXNT IS ZERO EACX HXTE. IT IS NOT PxfRCXD 
________________________________________----------------------------------------------------------------- 

FOR FIfDJ. MASS IN SOIL NOI., ADS. ON SOIL, SOIL hIit. =BIL CEC, COMPLEXED. MID POPX PEUX FOR EACS SUBLAYER. SEE ABOVE (MONTX SEPI 
________________________________________----------------------------------*--------------------~---------------------------------**- 

UPPER SOIL zoNx: 

SOBIAYEX 1 

TOTAL VOLATILIZED 

SOIL ZONE 2: 

smLA?!ma 1 

TmhL DIFFUSED (UP) 

SOIL ZONE 3: 

SUBLA~ 1 

SUBLAYER 2 

!xtBLAYm 3 

SWIAXER 4 

suBwxm7 5 

SuBLllyEx 6 

SUBWYER 7 

SuBlAYER 8 

SuBmm 9 

SUBLAYER 10 

LOWER SOIL ZONE: 

SUBLAYER 1 

SnBLxmR 2 

SUBIAYER 3 

SuzLAm 4 

SOBLAYER 5 

mBLAI[Ex 6 

4.162E+04 

4*830X+Oe 
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. 
SUBLAYER 7 

SUBLAYER 0 

svswYER 9 

SWLAYER 10 

., :1.. 
Q 

1 -- AYERAGE POLLUTANT CO- TIONS -- NOTE: ONLY NON-ZXRO VALVES AR8 PRINTED -- 
__________________--------*-*-------------------------------------*--------*----- 

VPPZR SOIL ZONE.- 

SVBLAYER 1 

SOIL NOXS- (VG/t&l l-566E-02 
ADSORBED SOIL WGIGI 2-036X-02 
SOIL AIR (W/KU 7.784X-04 

SOIL ZONE 2: 

SUBLAYER 1 

SOIL wOISTDRE (tfG/~l 9.114X+00 
ADSORBED SOIL (UGIGI Lla5E+Ol 
SOIL AIR WG/NLl 4m612E-01 

SOIL ZONX 3: 

LOWXR SOIL ZONE: 

lmx. POLL. DEpTft cnr 6.086x+00 
1 

1 

,- YEAR -10 MONTHLY REXULTS (OVTPDTI 
===mmmm= t-l--l-----------------I 

-- RYDROLDOIC mLF CoMpotnNTS -- 

NOIS. XN Ll 1%) 6.946 
NOIS. BELOW Ll (%) 6.946 
PXXCIPATION (CM) 3.677 
NET INFILT. (CM) 3.674 
ws. (CM) 0.510 
MOIS. REPEN (CM) 0.697 
SVR. RUNOFF (CM.) 0.000 
13RW. RVNOFF (CM) 2.467 
YIELD (ml 2.470 

PAV/x.mA (GZUI 0.996 
PA/MPA (GZ) 0.996 

1 

CCT 

NOV 

NW D&C JhN FEB NhR APR 

6,772 7.207 
6.772 7.207 
1.383 3.162 
1.383 3.126 
0.304 0.304 

-0.380 0.950 
0.000 0.036 
1.459 1.871 
1.459 1.907 

1.024 1.004 
1.024 1.004 

7.178 
7.178 
2.085 
2.082 
0.304 

-0.063 
0.000 
1.941 
1.844 

6.859 6.366 
6.859 6.366 
1.171 0.987 
1.170 0.986 
0.304 0.735 

-0.697 -1.077 
0.000 0.000 
1.563 1.328 
1.564 1.329 

5.583 
5.583 
a.701 
0.701 
1.355 

-1.711 
a.000 
1.056 
1.056 

1.027 1.061 
1.027 1.061 

-- POLLVT~ W INPVT TO COLVLGS UJGI -- 

1.001 0.997 
1.001 0.997 

RlhY 

4.974 
4.974 
0.794 
0.794 
1.339 

-1.331 
0.000 
0.785 
0.785 

1.005 
1.005 

Dxc JAN - NhR APR WY 

JUN JVL AVU 

c 

: 

. . . 

XXP 

5.090 5.206 6.018 6.656 
5.090 5.206 6.018 6.656 
3.476 4.137 7.259 6.375 
3.476 4.137 7.259 6.501 
2.230 2-72s 3.483 2.482 
0.253 0.254 l-V74 1.394 
0.000 0.000 0.000 0.074 
0.992 1.158 2.001 2.625 
0.992 1.158 2.001 2.699 

1.007 
1.007 

1.019 
1.019 

ZOL 

1.007 
1.007 

AUG 

1.007 
1.007 

9Ep JUN 

PRXCIP * O.OOOE+OO O.OOOE+OO 0.000E+OO 0.000E+OO O.OOOE+OQ O.oL)oR+Oo 0.000X+00 O.OOOE+OO O.OOOE+00 0.000X+00 0.000X+00 O.OOOE+OO 
Losn VPPXR O.OOOE+OO O.OOOE+OO 0.000X+00 O.OOOE+OO O.OOOE+OO 0.000E*OO o.oooE+00 O.OOOE+OO O.OOOE+OO O~OOOE+PO 0.000X+00 0.000X+00 
LOAD zosx 2 0.000X+00 O.OOOE+OO O-0008+00 0.000X+00 O.OOOE+OO 0.000X+00 O.OOOE+OO O.OOOE+OO O~OOOX+OO 0.000X+00 0.000X+00 0.000E+00 
LoaD ZONE 3 O.OOOE+OO 0.000X+00 O.OOOE*OO O.OOOE+OO O.OOOE+OO O.OOOE+OO P.OOOE+OO o.OOOX+UO O.OOOE+OO O.OOOE+OO 0.000X+00 0.000X+00 
toxD LOWER O.OOOE+OO 0.00OE+00 0.000X+00 O.OOOE+OO O.OOOE+oo 0.000E*OO 0.000X+00 O.OOOE+00 0.000X+00 O.OOOE+OO 0.000X+00 O.OOOE+OO 

TOT= INPVT 0.000X+00 O.OOOE+OO 0.000E+00 0.000X+00 0.000X+00 0.000X+00 O.OOOE+OO P.OOOX+OO O.OOOS+OO 0.000X+00 O.OOdE+OO 0.000X+00 
0 -- POLLUTANT MASS DISTRIBVTION IN COLW (VW *- NCTE: IF -W IS ZERO Eh[JB MONTX, XT IS m PXINTED 

_________-----**________________________--------------------------------------~------------~------------- 

UPPER SOXL ZONEi 

F. SVBLAYEX 1 

MtATILIZXD 1.613E+04 1.695X+04 1.621g+O4 1.609E+O4 1.668E+O4 1.783E+O4 1.968X+04 2.108E+04 2.034E+O4 1.963X+04 1.743X+04 
IN SOIL MO1 3.709X+07 3.616E+O7 3.835E+07 3.817Er07 3.65=+07 3.395E47 2.98fE+07 2.669E+07 2.7263+07 2.781x+07 3.193X+07 3. 
ADS ON SOIL l.l80E+09 1.180E109 1-176X+09 1.175X+09 1.176E+O9 1.179X+09 l.l83E*09 l.l8bE+O9 l.l84E+09 lslElE+O9 1-172X+09 
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N SOIL AIR 5.986E+06 

SOIL ZONK 2: 

-LAYER 1 

DIFFUSED flp 7.630E+05 
II SOIL MO1 6.531EM6 
Arm ON SOIL 2.07aK+oa 
xu SOIL NR l*054K+06 

SOXL ZONE 3: 

SOBLAYER 1 

DIFFOSED UP 2.416&+06 
IU SOIL MO1 l-8963+08 
hDS ON SOIL 6.032E+09 
fu SOIL AIR 3.0603+07 

SclBLAm 2 

IN SOIL MO1 O.OOOE+OO 
XTIS ON SOIL o.oooE*oo 
XU SOIL AIR O.OOOE+OO 

SttBlAm 3 

5uRLxYKR 4 

svRL,AyEIl 5 

SttsLhER 6 

~mRrAYKx 7 

SttBLhYER a 

SuBLhYKR 9 

SuBLayER 10 

LOWER SOIL ZONZ: 

SoR~rEa 1 

SuRLhm 2 

8uRmYER 3 

SUBLAYER 4 

SURIATKR 5 

SttmAYKR 6 

smrAYEx 7 

8uBLAwEx 8 

SuBLAyzIl 9 

SUBLAYER 10 

6.1813+06 6.la4E+06 6.123E+06 6.1363+06 6.232X+06 6.3563+06 6.412E+06 6.2523+06 6.102X+06 5.870~+06 5.75l!z+o6 

7.8463+05 7.367x+05 7.1563+05 7.3363+05 7.8113+05 8.623E+05 9.262E+Of 8.833X+05 8.2SOE+Of 6.$883+05 6.007~+05 
6.33,X+06 6.5863+06 6.46OK+06 6.173E+06 5.7303+06 5.0512+06 4.5223+06 4.5383+06 4.5288+06 4.962E+06 $.234X+06 
2.066E+O8 Z.OPOE+OB 1.995E+08 1.989E+o8 k989E+08 2.ooOK+o8 2.oo93+08 1~97IK+O8 1.922E108 1.822E+OS 1.738&08 
l.O82E+O6 1.0623+06 l.O39E+O6 l.O38E+06 1.052E+06 1.0752+06 1.0868+06 l.O4lE+O6 9.933X+0$ 9.126E+Of a.583x+o5 

2.550K+06 2.437E+06 2.4023+06 2.475X+06 2.633E+06 2.894&+06 3.0853+06 2.957E+O6 2.8272+06 2.479E+06 2.239E+06 
1.850~+08 1.9503+08 1.9263+08 1.833E+08 1.6973+08 l-4883+08 1.324E+08 1.3393+08 1.351s+O8 1.52u+oa 1.642E+O8 
6.037E+O9 5.9783+09 5.93lEM9 5.907E+O9 5.892X+09 5.890E+09 5.884E+09 5.8153+09 5.736X+09 5.586E+O9 5.452E+O9 
3.1623+07 3.144X+07 3.090E+07 3.081g+O7 3.116E+07 3.166E+O7 3.181g+Of 3.0723+07 2.964E+07 2.7981+07 2.6933+07 

O.OOOE+OO l-7333+06 3.4173+06 4.288E+06 4.786~+06 4.730E+06 4.684X+06 6.442E+06 8.565X+06 1.378E+07 1.912E+O7 
O.OOOP+OO 5.314X+07 l.O52E+O8 l-3822+08 1.661F+O8 1.872E+08 2.08lX+OS 2.7973+08 3.636X+08 5.O59E+08 6.35OE+oa 
0.0006+00 2.794E+05 5.48lX+O5 7.207X+05 8.786~+05 l.O06E+O6 l.l25E+06 1.47EE+06 1.879X+06 2m534E+06 3.,J6E+O6 

-- 9OLLDTAN-T CON- TIONS KlQ/ML~ OX (VGlQl -- -: 37 CO- TIONS Asi8 m FOR m MONT& 'PBEP XRE - P- -- 
_-ff_fl___---------------"---------------------------*------------------------------------------------------------------- 

UPPER SOIL ZONK: 

Mo15TvsE 7.6723-02 7.6733-02 7.6463-02 7.6408-02 7.648E-02 7.6623-02 7.688~02 7.71OP-02 7.695E-02 7.6773-02 7.620E-02 7.5703-02 
%SOLWILITY 2m420K-01 2.420X-01 2.412E-01 2.410E-01 2.4l3E-01 t-4178-01 2.425S-01 2.432E-Ox 2.427E-01 2-422X-01 2.404x-01 2.388E-01 
XDSORBEB 9.973E-02 9.9759-02 9.94OE-02 9.932942 9.942E-02 9.96lE-02 9.99SE-02 l.OOPE-01 1.OOOE-01 9.9aOE-02 9.905K-02 9.84uL-02 
SOIL AIR 3.900E-03 3.3953-03 4.0773-03 4.031x-03 3.982E-03 3.956E-03 3.90OE-03 3.834K-03 3.757E-03 3.685E-03 3.670E-03 3.698E-03 

NoxsTIJxE Z.ClZE-01 2.5973-01 2.539X-01 2.508E-01 2.5OOE-01 2.500E-01 2.513E-01 2.526~~01 2.477E-01 2.416E-01 2.29OE-01 2.184X-01 
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.SOLUBILITY 8.239E-01 E.l93E-01 B.OOeE-01 7.9103-01 7.886K-01 7.888E-01 7.928%01 7.968E-01 7.813E-01 7.621K-01 7.2253-01 6.890E-01 
ADSORBED 3.395E-01 3.376E-01 3.300E-01 3.260E-01 3.2503-01 3.253X-01 3.2673-01 3.2833-01 3.2203-01 3.14lK-01 2.978E-01 2.8 ,:-\I 
SOIL AXR 1.328E-02 l-352&-02 l-3542-02 1.323E-02 1.302E-02 1.293X-02 l-2753-02 3.256K-02 1.209E-02 l.l60K-02 l.lOZlK-02 1-O 

Q. 
SOIL ZONE 3: 

u01sTDRE 2.261E+OO 2.263E+OO 2.24lE+OO 2.2233+00 2.2148+00 2.208E+OO 2.208E+OO 2.205E+OO 2.180E+OO 2.150E+OO 2.094E+OO 2.044E+OO 
%SOLUBILXTY 7.1332+00 7.139E+OO 7.069E+OO 7.012E+OO 6.984K+OO 6.967E+OO 6.9643+00 6.957E+OO 6.8763+00 6.782E+OO 6.605E+OO 6.447E+OO 
ADSORBED 2.9393+00 2.9422+00 2m913E+OO 2.8903+00 2.8783+00 2.8733+00 2.87OE+OO 2.8673+00 2.834E+OO 2.795E+OO 2.722K+OO 2.6571+00 
SOIL NR l.l49E-01 1.179E-01 l.l95E-01 l.l73E-01 l.l53E-01 1.140K-01 1.120E-01 l.O97E-01 1.064E-01 l.O32E-01 l.OOSK-01 9.983E-02 

SumAm 2 

noxsTuK3 O.OOOK+OO O.OOOK+OO 1.9922-02 3.9431-02 5.179E-02 6.22BE-02 7.0183-02 7.8013-02 l.O48E-01 1.363K-01 1.896E-01 2.38OE-01 
XSOLDBILI’R O.OOOE+OO O.OOOE+OO 6.2832-02 1.244E-01 1.634E-01 3.96X-01 2.214X-01 2.461E-01 3.307&-01 4.2993-01 5.9821-01 7.508K-01 
msoBBKD O.OOO&+OO O.OOOK+OO 2.599&-02 5.126E-02 6.732x-02 8.096E-02 9.123E-02 l.OllE-01 1.363E-01 1.772X-01 2.465E-01 3.094E-01 
SOIL Am O.OOOE+OO O.OOOE+OO l.O62E-03 2.0803-03 2.696K-03 3.21&K-03 3.559E-03 3.89OE-03 5.119E-03 6.54l~-03 9.133E-03 1.1633-02 

LOWKX SOIL ZONK : 

POL DEP a 7.097E+Ot 7.1033+02 7.114X+02 7.123E+02 7.129E+02 7.U.bK+O2 7.137E+02 7.141X+02 7.151E+O2 7.164E+O2 7.186$+02 7.207E+O2 

1 -- 10 -AI, -Y XEWRT 
tsr~f--I~C45PI==L--I======-===--==- 

-- TOTAL INPUTS UYG) -- 
UPPKR SOIL ZONX O.OOOE+OO 
SOIL ZONE 2 O.OOOE+OO 
SOXL ZONE 3 0.000x*00 
- SOIL ZONE O.OOOE+OO 

-- RYDx0ulG1c CYCLE cop6wtalzTs -- 
A- SOIL mIsmRK ZONK 1 (5) 6.238 
A- SOIL HOISTORE BELOW ZONB 1 (%) 6.238 
-U PRKCXPIT=ION (Qf) 35.405 >. 
TOTAL INPIL~TXON (CNa) 35.287 
WhL -SPIRATION (CM) 16.076 
TOTAL SmPAm RUNOFF (ml 0.109 
-XL GRW RUNOFF (ea) 19.148 
TDTAL noDfsTtmx RETSNTION (12X1 0.064 c- a.,,- 
TorAL XtELu CM1 19.265 

0 -- POLLUTM pbA9S DISR1IBtlTION IN COLDEIN 0JG) -- NOTE: XF CONPONENT IS -0 EAca MONTH, IT IS NOT Pm 
*****_***************~~*~*********~***************--------------------------------**~******~~************ 

FOR PI= l4US IN SOIL MOI., ADS. ON SOIL, SOIL XIR, WBXL Cgc. CON!?-. N~JPVRRPEMEFOR-SURLAYER,-- (m SEP) 
*********f*f******f*l__________________l******~*****************~***~***----**~~***~*************~~*******-~**~~~-~~***~***~*~**~*~* 

uPPER SOIL ZONE: 

5sBLAYEx 1 

TOTAL VOLATILIZED 

TOTAL DIFFV- (VP) 

2.14OE+05 

9.314X+06 

3.139E+07 

SuBLAm 2 

SuBLAm 3 

SOBLAYER 4 

SusmYER 5 

SmLxTHR 8 

SUB~YKX 7 

-IA- 8 

s0RI.A~ 9 

f”;:;::. 
{::i::::::::. , .?::.:.: 
k:::: 
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1 

c 

SVBLAYEZ 10 

LOWER SOIL zom: 

SVBLAYER 1 

8usIA~ 2 

SvsIAYEiR 3 

SvsIAreR 4 

SuBrArER 5 

SVBIAYER 6 

StrBLAYEn 7 

svBL.w-Ex 8 

SttsLhYER 9 

suBLAm 
-- AvERA!x WLLvTAm! co- TIOWS -- WOTE: OWLY wow-%xm VaLvEs ARE PRlml!En -- 
____________**__1_______________________------***--*----------------------------- 

UPPER SOIL ZONE: 

SoBLAYm 1 

SOXL MoIsT[IRE mG/wL) 7.658E-02 
ADS- SOIL NIWGI 9 -956s02 
SOIL Am mG/wLL) 3.874s03 

SOIL %OwE 2: 

SVSLA- 1 

SOIL MofSrvRx vJG/md 2.4723-01 
moB3m SOIL (W/Q) 3.213E-01 
SOIL AIR mG/uL) 1.252E-02 

i’:. 
i. -- 

SOIL ZONE 3: 

SOEIAYER 1 

SOIL !mIsTvsz mQ/wL) 2.19LF+oo 
ARSORBPT) SOIL (UC/G) 2.8482+00 
SOIL xm (UGlHLt) l.l09E-01 

svBLAY%R 2 

SOIL MOXSTtiPS (VGIML) 8.253E-02 
AIlSORBED SOIL (VGIG) l.O73E-01 
SOIL AIR mG/xL) 4.076E-03 

-. POLL. DE- (x4) 7.2073+00 
1 

YEaR -90 MO-Y RgSWLTS (OOTPOT) 
=II.MLI- I-.-----*ll=tltl=ll---=- 

-- IiTnRQLoGIC CYCLE CoNwramrs -- 

MOIS. IN Ll (%I 6.946 6.772 7.207 
MOIS. BELOW Ll (%i) 6.946 6.772 7.207 
PRECIPATIOW (CM) . 3.677 1.383 3-162 
WE? -LT. (cw) 3.674 1.383 3.3.26 
-s. ((ml 0.510 0.304 0.304 
woxs. RETEta (cm) 0.697 -0.380 0.950 
SOR. RvNoFF (CM) 0.000 0.000 0.036 
m. Rvw0FF (CM) 2.467 1.159 1.871 
YIELD (CM) 2.470 l-459 1.907 

MST wov DEC JAW 

7.178 6.859 
7-178 6.859 
2.085 1.171 
2.082 
O-304 

-0ib63 -0.697 
0.000 0.000 
l-841 1.563 
1.844 1.564 

I.170 
0.304 

KAR 

6.366 
6.366 
0.987 
0.986 
0.735 

-1.077 
0.000 
1.328 
1.329 

5.583 4.974 5.090 
5.583 4.974 5.090 
P-701 0.794 3.476 
0.701 0.794 3.476 
1.355 1.339 2.230 

-l.fll -1.331 0.253 
0.000 0.000 0.000 
1.056 0.785 0.992 
1.056 0.785 0.992 

5.206 
5.206 
L-a.37 
4.l37 
2.725 
0.254 
0.000 
1.158 
1.158 

6.018 
6.018 
7.259 
7.259 
3.483 
I.774 
0.000 
2.001 
2.001 

SEP 

6.656 
6.656 
6.575 
6.501 
2.482 
ii394 
0.074 
2.625 
2.699 
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PAVIMPA (GUY) 0.996 1.024 1.004 1.027 1.001 0 -997 1.061 1.005 1.007 1.019 1.007 1.007 
PA&PA (GZ) 0.996 1.024 1.004 1.027 1.001 0.997 1.061 1.005 1.007 1.019 1.007 

1 -- POLml!ANT nass 1NPn-r TO COLvhQa OlG) -- 
______________________________f_________- 

c-3 NOV DEC JAN FEB NAR hex MAY mN inYL AVG 9Kp 

PRXCIP. O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000X+00 O.OOOE+OO ~.oooX+OO 0.000X+00 0.000E+OO O.OOOE+OO 0.000E+OO 0.000X+00 
LOAD UPPER O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000X+00 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOK+00 
LGPD ZONE 2 O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO ~.oooE+OO O.OOOE+OO 0.000X+00 0.000X+00 0.000X+00 O.OOOP+OO 
W ZONE 3 O.OOOS+OO O.OOOE+OO 0.000X+00 O~OOOE+OO O.OOOE+OO O-OOOE+OO O.OOOE+OO O.OOOF.+OO O.OOOE+OO O.OOOE+OO ~.OOOE+OO O.OOOE+OO 
LOAD LONER O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000X+00 0.000X+00 O.OOOE+OO 0.000X+00 O.OOOE+OO OmOOOX+OO O.OOOE+OO 

‘l'OTxG INTVT O.OOOE+OO O.OOOE+OO O.OOOE+OO 0.000X+00 O.OOOX+OO O.OOoX+OO o.Ooo~+OO O.OOOX+OO O.OOOE+OO O.OOOE+OO 0.000X+00 0.000X+00 
0 -- POLLVTANT MhsS DISTRIBUTION IN COL- (WC) -- NmrX: IF - fS ZERO EACB MONTE, IT IS NOT PRI- 

_____________r__llf____ffl______________---------------------------------------------------------*------- 

VPPER SOIL ZONE: 

MLATILIZED 2.374E+03 
IN SOIL NO1 5.456E+06 
ms ON SOIL 1.736~408 
IN SOIL AIR 8.806E+05 

SOIL zom 2: 

DIFFVSED VP 2.978E+03 
IN SOIL MO1 3.0053+05 
ADS ON SOIL 9.56lE+O6 
IP SOIL AIR 4.85OE+O4 

SOIL ZONg 3: 
,-. 

SVBLA- 1 

DIFFWED VP 3.872E+03 
IN SOIL NOOr l-27%+06 
AD8 ON SOIL 4.058X+07 
IN SOIL A,X 2,058E+O5 

DXFFU~ED VP S.llfE+OS 
IN SOIL MO1 1.705E+06 
A9S ON SOIL S.424E+07 
IN SOXL AIR 2.751E+OS 

DIFFUSED UP 3.2263+04 
IN SOIL MO1 2.5502+06 
ADS ON SOIL 8.115X+07 
IN SOIL AIR 4.116E+05 

soBLArE 4 

DIFFVSED VP 2.612E+O4 
XN SOIL MO1 4.352X+06 
ms ON SOIL 1.385E+08 
IN SOIL AXR 7.0253+05 

DIFPWSED VP 5.182X+04 
TN SOIL NO1 7.928E+06 
ADS ON SOIL 2.523&+08 
IN SOIL AIR 1.280X+06 

DIFmSEn VP 9.154E*01‘ 
IX SOIL MO1 1.425X+07 
mS ON SOIL 4.534E+O8 

-. Ill SOIL AIR 2.3003+06 

SVBLAYER 7 

2.493E103 2.382E+03 2.3633+03 2.448E+03 2.6153+03 2.885E+03 3.087E+03 2.976E+03 2.870E+03 Z-547=+03 2.334X+03 
5.317E+06 5.634E+06 5.6048+06 5.3561+06 4.978E+06 4.377!6+06 3.9063+06 3.986E+06 4.065E+O6 4.6601+06 6.118x+06 
1.735E+OB 1.728E+08 1.725X+08 :.726X+08 1.729X+08 1.733X+08 l-7363+08 l-7336+08 1.726E+OE l.'lllE+O8 1.699E+08 
9.0873+05 9.0863+05 8.9898+05 9.003E+O5 9.U8E+OS 9.31lE+O5 9.385E+O5 g-1433+05 8.917E+OS 8.571E+O5 8.393=+05 

3.1213+03 2.979E+O3 2.952X+03 3.049E+Of 3.248E+03 3.579E+03 3s8333+03 3.701X+03 3.5793+03 3.167X+03 2.9293+03 
2.928E+Of 3.103E+05 3.086E+05 2.949E+05 2.740E+05 2.4093+05 2.150E+O5 2.195E405 2.238E+05 2.567X+05 2.819X+05 
9.5552+06 9.515E+Ob 9.5003+06 9.5023+06 9.512X+06 9.537E+06 9.555E+Ob 9.530E+06 9.502E+O6 9.427X+06 9.360X+06 
5.004E+04 5.003E+O4 4.95OE+O4 4.9563+04 5.03OE+O4 5.125E+O4 5.1663+04 5.034E+O4 4.91OE+O4 4.721E+O4 4.623X+04 

4.062E+03 3.8783+03 3.846X+03 3.983X+03 4.256E+O3 4.6943+03 5.022X+03 4.842E+03 4.668X+03 4.140X+03 3. 
c 1.2423+06 1.3163+06 1.309&+06 1.2SlX+O6 1.162X+06 1.022X+06 9.113E+05 9.31lX+O5 9.493E+05 1.089X+06 1.1 ,_, 

4.054&+07 4.037E+07 4.03OZ+O7 4.03=+07 4.036X+07 4.046X+07 4-053X+07 4.043E+O7 4.030E+07 3.9981+07 3.9702407 
2.123E+05 2.123X+05 Z.lOOE+OS 2.103X+05 2.134E+05 2.175E+OS 2-1923405 2.136E+05 2.083E+05 2.0023+05 1.96OP+O5 

6.5203+03 6.221X+03 6.163X+03 6.375E+03 6.804E+03 7.500X+03 8.025X+03 7.73l!6+03 7.445E+03 6.59lX+O3 6.0223+03 
1.66lg+O6 1.7592406 1.748E+06 l-67=+06 1.552E+06 1.364X+06 1.2183+06 1.242E+06 1.266E+06 1.45lX+O6 1.592E+Ob 
5.4193+07 5.394X+07 5.3832+07 5.3838+07 5-388X+07 5.4018+07 5.411E+O7 5.395X+07 5.376E+07 5.329E+07 5.286X+07 
2.838E405 2.836E+O5 2.8052+05 2.808X+05 2.849E+05 2.903E+05 Z-9268+05 2.95OE+05 2.778E+05 2.669E+05 2.611E+O5 

1.284X+04 1.224E104 1.21Y.X+04 1.252X+04 1.336E+O4 1.472E+04 1.574X+04 1.515E+O4 1.457X+04 1.287E+04 1.174X+04 
2.483E+06 2.628E+Ob 2.6112+06 2.494E+06 2.316E+O6 2.036E+Ob 1.817E+06 1.852E+06 1.8861+06 2.158X+06 2.3643+06 
E.l05E+07 8.0602+07 8.04OE+07 8.0373+07 8.042E+07 8.06OE+07 8.073E+07 8.0433+07 a.OOaE+Of 7.325P+O7 7.8501407 
4.244X+05 4.238E+05 4.1898+05 4.1918*05 4.253X+05 4.332X+05 4.365E+Of 4.248E+05 4.1383+05 3.969E+O5 3.877E+05 

2.734=+04 2.605E+04 2.576E+O4 2.662E+O4 2.840E+O4 3.129E+O4 3.3453+04 3.219E+O4 3.095E+O4 2.7331+04 2.49OP+O4 
4.236E+06 4.479E+06 4.447X+06 4.246E+O6 3.945X+06 3.4633+06 3.090X+06 3.3481+06 3m203E+O6 3m658r+OS 4.0018+06 
1.382E+O8 1.374X+08 1.369E+08 1.368X+08 1.368X+08 1.37lE+O8 1.373X+08 l-3673+08 1.3603+08 1.343X+08 1.328=+08 
7.239E+05 7.2232+05 7.133X+05 7.336X+05 7.2368+05 7.369X+05 7.423x+05 7.22OE+05 7.026E+05 6.728X+05 6.56lX+O5 

5.426E+04 5.1718+04 5.1173+04 5.289E+O4 5.641E+O4 6.2153+04 6.645E+O4 6.396Ei04 6.152X+04 5.437X+04 4.958X+04 
7.714E+06 8.154X+06 8.093E+06 7.725X+06 7.169E+o6 6.299E+O6 5.6193+06 5-7233+06 5.820X+06 6.644X+06 7.263x+06 
2.518X+08 2.fOl.X+08 2.492E+08 2.489X+08 2.489E+O8 2.493E+OE 2.497E+08 2.485E+O8 2.47lX+O6 2.44Oi+O6 2.412X+08 
l-3182+06 1.315E+O6 l-2983+06 1.2983+06 1.316X+06 l-3403+06 1.3503+06 1.313X+06 1.277E+06 ls222E+06 1,19lK+O6 

9.59lE+04 9.144E404 9-05,X+04 9.357E+O4 9.98lX+O4 l.lOOE+05 1.176X+05 1.132E+O$ 1.OgOE+O5 9.64lE+O4 8.805X+04 
1.386X+07 1.465E+07 1.454X+07 1.388X+07 l-2883+07 l.l32E+07 l.O09E+O7 l.O28E+07 1.046~+07 l.l94t+07 1.306X+07 
4.524X+08 4.494X+08 4.478X+08 4.472X+09 4.472X+08 4.480X+08 4.485E+O8 4.464X+08 4.440~+08 4.386X+08 4.336X+08 
2.3693+06 Z-3633+06 2.333E+06 2.333X+06 2~365E+O6 2.4OEX+O6 2.425E+06 2-358&+06 2.294X+06 2.197X+06 2.141F+O6 

($‘I”;: 
..: 



OUA 0021576 

-. 
:FFvSH) UP 1.x483+05 1.403E+OS l-3391+05 1.3273+05 1.373E+05 l-4663+05 1.615E+05 1.727E+oS 1.665~+05 1.60s~+05 1.424~+09 1.304E+D5 

.,N SOIL 1Q)1 2.3492+07 2.286E+07 3.410S+O7 2.4OlE+O7 2.292&+07 2.127X+07 1.869X+07 1.667~+07 1.6993+07 1.730E+Of 1.978X+07 2.165X+07 
~11s ON son 7.474~+00 7,46aE+oa 7.415X+08 7.3913+08 7.384X+08 7.384X+08 7.3973+08 7.407X+08 7.377z+oa 7.343X+08 7.2633+08 7.190X+08 
IN SOIL AIR 3.79lX+O6 3.907&+06 3.899X+06 f.B5lE+06 3.852X+06 3.905X+06 3.976X+06 4.005E+06 3.897X+06 3.795E+06 3.638X+06 3.55lX+O6 

DImSED UP 1.5523+05 1.630E+OS 1.559X+05 1.547E+OS 1.603E+O5 1.712X+05 l.a898+05 2.0216+05 1.950X+05 l.a84E+Of 1.676X+05 1.54w+OS 
IN SOIL MO1 3,422x+07 3,332E+07 3.52aE+07 3.505E+07 3.347X+07 3-107X+07 Z-7313+07 2.436X+07 2.485E+07 2.533X+07 2.902X+07 3.182E+07 
AIIS ON SOIL 1.0893+09 l.O87E+09 l.O82E+O9 1.079x+09 l.o7aX+o9 1-079X+09 l.Oau+O9 1.0833+09 l.O79E+O9 1.0753+09 1.066X+09 1.057X+09 
IN SOIL AXXR 5.524EM.6 5.695X+06 5.6883+06 5.622E+06 5.626X+06 5.705E+06 5.810X+06 5.853X+06 5.7013+06 5.557E+Ob 5.337E+06 5.219g+O6 

8vBLhYER 9 

DIPPCTS~ v9 1.307X+05 1.3783+05 l-3212+05 1.315x+05 1.366X+05 1.461E+OS 1-614X+05 1.729E+OS 1.672~+05 1.621E+os lm449X+05 1.340X+05 
fw SOIL NO1 4.329X+07 4.2173+07 4.470E+P7 4.444E+07 4.2478+07 3.9453+07 3.468X+07 3.095E+O7 3.16lX+O7 3.225E+O7 3.703X+07 (.070X+07 
A99 ON SOIL l-3773+09 1.376E+09 1.37SE+O9 l.f68E+o9 1.360E+09 1-3fOE+09 1.373E+09 1.37SE+09 1.372X+09 1.369X+09 1.360X+09 1.35lX+Og 
IN SOIL Am 6.987x+06 7.207E+O6 7.207X+06 7.1293+06 7.138X+06 7.242X+06 7.378X+06 7.436~106 7.249X+06 7.075E+06 6.8llg+o6 6.674X+06 

IIIFPVSED UP 4.884E+O4 5.222X+04 5.068E+O4 5.115E+04 5.366~+04 5.7a7E+O4 b-43=+04 6.9298+04 6.761~+04 6.643E+O4 6.057E+04 5.736X+04 
IN SOIL UOI 4.670E+Of 4.554X+07 4.834E407 4.812E+07 4.602~+07 4.278X+07 3.762X+07 3.360E+07 3.4361+07 3.5llE+O7 4.042~+07 4.454E+07 
A9S ON SOIL 1.486E+09 1.486E+09 1.482E+09 1.482E+09 l-4833+09 l-4851+09 1.489E+O9 1.493E+09 1.492E+09 1.491E+O9 1.484E+09 =..479E+O9 
IN SOIL AIR 7.53aE+06 7.7833+06 7.794E+06 7.719E+06 7.7353+06 7.853E+06 8.005E+06 8.072X+06 f.BBOE+06 7.702E+O6 7.434X+06 7.304X+06 

WWER SOIL ZONE: 

SOELAYETR 1 

IN SOIL MO1 3.721E+O7 3.658X+07 3.935E+07 3.960E+07 3.817E+07 3.572X+07 3.1583+07 2.833X+07 2.927X+07 3.0283+07 3.559X+07 4.005X+07 
ma ON SOIL l.l64E+O9 1.194X+09 1.207E+09 1.219E+O9 1.2301+09 1.240X+09 l-2503+09 1.259E+O9 1.271X+09 1.2aSX+O9 1.307X+09 1.330X+09 
IN SOIL AIR 6.006E+O6 6.2523+06 6.345E+06 6.3521+06 6.4168+06 6.5593+06 6.720E+06 6.806E+O6 6.713X+06 6.642X+06 6.54tj~+O6 6.568X+06 

SuBlAm 2 

SW~YES 3 

SuBLAD 4 

SoELAn 5 

SOELAYER 6 

mELA= 7 

SO'S== 8 

Emilam 9 

suBLAr0R 10 

-- POLLVTANT MNCEST~TIOUS (OQ/M.) OR WGIG) -- NOTE= IF CO- TIONS ARE ZEILO FOR RACE MoK!l!H, - ARE NOT PRIHTeD -- 
_______f________________________________----------------------------*----------------------------------*----------------- 

UPPER SOIL ZONE: 

NOISTORE l.l29E-02 l.l28E-02 l.l23E-02 1.122E-02 l.l22E-02 1-123X-02 1-=6X-02 1.128x-02 1.125E-02 1.122X-02 l.l13E-02 l,lOSE-02 
%SOLUBILfTY 3.560E-02 3.559E-02 3.544X-02 3.539X-02 3.540X-02 3.544X-02 3.553X-02 3.560X-02 3.550E-02 3.539X-02 3.510X-02 3.485X-02 
ADSORBED 
SOXL Am 

1.467E-02 1.466E-02 1.460E-02 1.458E-02 1-459X-02 l-46lE-02 1.464X-02 1.467E-02 1.463S-02 1.458E-02 1.446E-02 1.436~-02 
5.737E-04 5.873E-04 5.990E-04 5.91&X-04 S.aUE-04 5.80X8-04 5.7wX-04 5.612X-04 5.494E-04 5.385X-04 5.359E-04 5.397E-04 

SOIL ZONg 2: 

SoBLAxeR 1 

NoISTtfRe 1-202X-02 1.2OlX-02 3.196X-02 l.l94E-02 1.194X-02 1.196X-02 1.1998-02 1.20l.X-02 1.198E-02 1.194X-02 1.185X-02 1.176X-O; 
%SOI,UBILITY 3.79x&02 3.7893-02 3.773X-02 3.767E-02 3-767X-02 3.771g-02 3.78lE-02 3.788X-02 3.7783-02 3.768X-02 3.7381. 
mso- 
SOIL AIIL 

1.562X-02 l.$6lX-02 1.555E-02 1.552~-02 1.553X-02 l.SflX-02 1.558E-02 l-56=-02 1.557E-02 1.553E-02 1.54OE. 
6.109E-04 6.253E-04 6.377X-04 6.300X-04 6.238X-04 6.173X-04 6.080X-04 S-973!+04 5.8483-04 s-7323-04 5.706~-04 5.747 

1 
-02 3.fllX-02 
-02 l.S29E-02 

'S-04 

SOIL ZONg 3: 

NoIsroKz 1.52lX-02 1.520E-02 1.513~-02 l.SllE-02 l.SllX-02 1.5UE-02 1.517X-02 1.5191-02 1.515X-02 lm511&-02 1.499E-02 1.488X-02 
,-. %SOLlYBILITy 4.7983-02 4.794X-02 4.773X-02 4.7663-02 4.767E-02 4-772X-02 4.764E-02 4.793E-02 4.781E-02 4.765E-Of 4.7273-02 4.694X-02 

ADSORBED 
SOIL AIR 

l.$77E-02 1.976E-02 l-967&-02 1.964E-02 1.964X-02 1.966X-02 1.97lX-02 1.975X-02 1.970E-02 1.964E-02 1.9483-02 1.934X-02 
7.7313-04 7.9123-04 8.069X-04 7.97=-04 7.868X-04 7.8103-04 7.692X-04 7.5fSX-04 7.399E-04 7.25=-04 7m217E-04 7.268X-04 

-I 
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,--I. 

MoISrn 2.0332-02 
%SOLDE.ILITy 6.413E-02 
MSORBED 2.643E-02 
SOIL hIX l.O33E-03 

SWLAYER 3 

m1sTttm 3.0423-02 
%sOLuBILITy 9.5953-02 
MSOPBED 3.9543-02 
SOIL AIR 1.5463-03 

SoBLhm 4 

MOo1STURE 5.1913-02 
%SOLWILITY 1.6373-01 
hDSORBED 6.748E-02 
SOIL AIR 2.6393-03 

SUBIAYER 5 

MOISTURE 9.455E-02 
%SOLUBILITy 2.983E-01 
-SORBED 1.229E-01 
SOIL IIR 4.8062-03 

SUBLhYER 6 

MOISTUBE 1.699E-01 
%SOLUBILITy 5.361E-01 
hDS0RBED 2.209X-01 
SOIL AIR 8.638E-03 

SuBLhm 7 

MOI.STORE 2.802E-01 
%soLuBILITY B.E38E-01 
XDSOREED 3.642E-01 

+ SOIL XIR 1.424E-02 

sumhER B 

Moxm 4.082E-01 
WOLUBELITY 1.2BEE+OO 
ADSORBED 5.306x-01 
SOIL AIR 2.075x-02 

suBI.hm 9 

MOISTURX S-162&01 
%SOLUBILITY 1.629E+OO 
AllSORBED 6.71lx-01 
SOfL AIR 2.624~-02 

suBL.hTER 10 

MOISTURE 5.570E-01 
%SOLWILI!tY 1.757E+OO 
A98ORSED 7.24lE-01 
SOIL AIR 2.83lE-02 

LOWER SOIL zotxz: 

moIm 4.438X-01 
%SOLWILITY 1.400E+OO 
ADSORBED 5.769E-01 
SOIL AIR 2.256E-02 

WL DEP CM 1.685&+03 

1 

2.031x-02 2.022E-02 2.018E-02 2.0383-02 2.019E-02 2.024E-02 2-0283-02 2.022E-02 Z.OlSE-02 6.408E-02 6.3773-02 1.9973-02 6.365x-02 6.3653-02 6.37OE-02 6.386E-02 1.98 
6.39BE-02 6.3793-02 

+qe 
6.3563-02 b-30=-02 6.2 :': .:. 

2.641E-02 2.628x-02 2.623E-02 2.6233-02 2.62f~-02 2.6323-02 2.637E-02 2.629E-02 2.6203-02 2.597E-02 2.5 :j:.. ; 

Q 1.0583-03 1.078E-03 l.O65E-03 l.O5lE-03 l.O43E-03 l.o27E-03 l.O09E-03 9.872&-04 9.671E-04 9.619&04 9.679~'~04 

3.0383-02 3.02lx-02 3.014E-02 3.012E-02 3.014X-02 3.02=-02 3.026E-02 3.OlSE-02 3.0023-02 a.gfOE-02 2.9423-01 
9.5633-02 9.531E-02 9.5073-02 9.5033-02 9.508x-02 9.S30x-02 9.5463-02 9.5103-02 9.469x-02 9.370E-02 9.281E-02 
3.949E-02 3.9283-02 3.9183-02 3.916E-02 3.918E-02 3.927x-02 3.934x-02 3.9193-02 3.902x-02 j.ablg-02 3.82s~02 
1.582E-03 1.611E-03 1.590x-03 1.568X-03 1.556x-03 1.532x-03 l-5056-03 l-472!&03 1.44X+03 1.43x-03 1.43,E-03 

5.1823-02 5.149E-02 f.l32E-02 5.128X-02 $.129E-02 5.=9X-02 5.146x-02 5.1232-02 5.096x-02 5.035x-02 4.9BoE-02 
1.635E-03 1.624x-01 1.619E-01 l.SlBE-01 1.6iSE-01 1.62lx-01 1-623x-01 1-616x-01 1.608~-01 lm58Bx-01 1.57s&03 
6.736s02 6.6938-02 6.6723-02 6.666X-02 6.6673-02 C.SBLp-02 b-690E-02 6.660x-02 6.625E-02 6.546x-02 6.473x-02 
2.6983-03 2.745E-03 2.708x-03 2.670x-03 2.648s03 2.607x-03 2.5593-03 2.5013-03 2.446x-03 2.495x-03 2.432E-03 

g-4363-02 9.373E-02 9.340E-02 9.329X-02 9.329X-02 g-3463-02 g-3583-02 9.3142-02 9.262X-02 9.146x-02 9.039X-02 
2.9773-01 2.957E-01 2.946E-01 2.9438-01 2.94X-01 2.948=-01 2.9523-01 2.938X-01 2.922E-01 2.885E-01 2.851E-01 
1.227x-01 1.218E-01 1.214E-01 1.213E-01 1.213x-01 1.215X-01 1.217~01 1.211X-01 l-204&-01 l.l89E-01 1.175X-01 
4.913x-03 4.99ax-03 4.9283-03 4.asaE-03 4.83.7E-03 4.741g-03 4.654x-03 4.5473-03 4.445E-03 4.405x-03 4.4=-03 

1.696E-01 1.6B4E-01 1.678E-01 la676E-01 1.676x-01 1.679X-01 l-681&-01 1.6733-01 1.664E-01 1.644L-01 1.625~~01 
5.3503-01 5.314x-01 5.2953-01 5.28BE-01 5.288E-01 5.297X-01 5.303x-01 5.2783-01 5.25OE-01 5.186x-01 5.3378-01 
2.205~-03 2.190X-01 2.1823-01 2.179x-01 2.179E-01 2.1831-01 l.lBSE-01 2.175E-01 2.1633-01 2.137x-01 2.1=x-01 
8.829E-03 8.982E-03 8.856x-03 8.7288-03 a.655E-03 8.517E-03 8.36LE-03 8.169E-03 7.9EaE-03 7.917x-03 7.939E-03 

2.796E-01 2.1798-01 2.7708-01 2.7683-01 2.iSBx-01 2.773E-01 2.776x-01 2.7651-01 2.752E-01 2.723X-01 2.695E-01 
8.8212-01 8.767X-01 8.740x-01 a-73=-01 a-73=-01 8.74X+01 a.75BE-01 a.723E-01 B.6B2x-01 B.SEax-01 a-50=-01 
3.635P-01 3.6131-01 3.6028-01 3.59BE-01 3.598X-01 3.60fE-01 3.609E-01 3.59SE-01 3.57BE-01 3.539P-01 3.5033-01 
1.456x-02 1.482E-02 1.462E-02 1.44lx-02 1.429X-02 1.406x-02 1.381g-02 1.350E-02 l.SilE-02 1.311s~02 l.JlSE-02 

..‘:. 

c 

:;:;::.,: 

4.076E-01 4.055X-01 4.045X-01 4.042X-01 4.044x-01 4.052x-01 4.05ax-01 4.045E-01 4.031X-01 3.994x-01 3.9::f'i“:l 
l.t86E+OO 1.279E*OO 1.2768+00 1.275x+00 1.276X+00 1.278X+00 1.2BOE+OO 1.276E+OO 1.2flg+OO 1.260x+00 1.249~~00 
5.299E-01 5.27Lg-01 5.258X-01 S.25SE-01 5.257X-01 5.267x-01 5.275x-01 Sm259E-01 5.240&-01 5.193E-01 5.149E-01 
2,122E-02 2.162X-02 2.134x-02 2.1OSx-02 f.OSSE-02 2.055K-02 2.0183-02 1.975E-02 1.9353-02 1.924E-02 1.935E-02 

S.lSBE-01 5.138x-01 5.129x-01 5.1293-01 5.1333-01 5.146X-01 5.1553-01 5.144E-01 5.132x-01 5.097E-01 5.065x-03 
1.6273+00 1.621E+OO 1.618X+00 1..61aK+OO 1.619X+00 1.623X+00 1.626E+OO 1.623E+OO 1.619E+OO 1.608E+OO 1.598x+00 
6.706x-01 6.6792-01 6.668E-01 6.668X-01 6.673x-01 6.609x-01 6.70~~01 6.6BaE-01 6.672x-01 6.627x-01 6.585x-01 
2.6863-02 2.7403-02 2.706E-02 2.67lE-02 2s6Slx-02 2.610X-02 2.564E-02 2.5123-02 2.4633-02 2.455x-02 2.474E-02 

5.5702-01 S.SSSE-01 5.553E-01 5.558x-01 5.566x-01 5.583X-01 5.596E-01 5.59lE-01 5.5B7E-01 5.564r-01 5.543E-01 
1.7572+00 1.753E*OO 1.752E+OO 1.753X+00 1.756X+00 1.761E+OO 1.765E+OO 1.764E+OO 1.762x+00 1.755~+00 1.743E+OO 
7.24lB-01 7.223E-01 7.219E-01 7.2ZSE-01 7m236E-01 7.2583-01 7.274E-01 7.269E-01 7.263E-01 7.2333-01 7.206E-01 
2.9OOE-02 2.9633-02 2.9303-02 2.894E-02 2.8741-02 2.832x-02 2.7833-02 2.73OE-02 2.682E-02 2.680x-02 2.708x-02 

4.475~-01 4.523x-01 4.5708-01 4.610x-01 4.6493-01 4.687x-01 4.71Bx-01 4.764~-01 4.8188-01 4.899x-01 4.984x-01 
1.412x+00 1.427E100 l-4421+00 1.454x+00 lm466E+OO l.47aE+OO 1.488x+00 1.503E+o0 lm520E+OO 1..S453+00 1:572x+00 
S.SlYE-01 5.880x-01 5.94lX-01 5.993E-01 6.043x-01 6.093X-01 6.134x-01 6.1938-01 6s263E-01 6s36BE-01 6m480E-01 
2.3303-02 2.4128-02 2.41lx-02 2.400x-02 2.400x-02 2.3773-02 2.3473-02 2.326~-02 2.312x-02 2.3593-02 2.435X-02 

1.687X+03 1.6888+03 1.688E+O3 1.6E9E+03 l-6903+03 l-6903*03 1.69OE+O3 1.693x+03 1z692g+O3 l-693=+03 1.695x+03 

YRaR- 9ohNNlYhL -Y REPORT 
--------.-c1I-----I-============- 

-- ToThL INPUTS mz) -- 

-->,_ UPPER SOIL ZONE O.OOOE+OO 
SOTL ZONE 2 O.OOOE+OO 
SOIL !&OWE 3 O.OOOE+OO 
m SOIL ZONR P.oooE+oo 

.?.. 
:;:;:.:., 

c. 

-::‘:‘:’ ,.:::::;:: 
. . 
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,+r -- mnRoLoG1c ccIa com?owxNTs -- 

Am SOIL NOIETURX ZONX 1 (%) 6.238 
AxwxAGE SOIL NoIsTvBx . . BELOW ZONX 1 (%I 6.238 
TOTAL PRECIPITATIOW (aa) 35.405 
TorAIl INFILTRATION (CN) 35.287 
TOTAL SSPIIUTION (CM) 16.076 
TOTAZ. SURE*- RVNDFF (CN) 0.109 
-X GRW R-W (QI) 19.148 
mAL NOIS7TORZ RXTENTION (QI) 0.064 
TOPAL YIELD (W) 19.265 

0 -- POU,UTAMl! NASS DISTRIBUTION IN COLUBW (UG) -- WDTE: IF Cm- XS Zwo EAcEt -. IT IS NOT D 
____________----f_______________________----------------------------------------------------------------- 

FOR FINAL NASS M SOIL MOI., ADS. ON SOIL, SOIL AlX, -BIL [s&c, CWLgxED, AHD PUP-X PHASK WR EA[IE( SUBLAYER, m ARUVB (m sop) 
______---------__-__________________f__l--~-------~--*--*------**------------------------*---------------------------------*-------- 

UPPER SOIL ZONE: 

SoBLAm 1 

mAI, voI.wrILIzED 

TOT= DIPWSEII (UP) 

TOTAL DIFRISED (UP) 

TOTAL DrnsED (UP) 

SOBUR 5 

TOTALDIFFUSED (UP) 

SOBUYER 6 

TOTS DIFFUSED (UP) 

SUSUYER I 

TOT= DIFFUSXD @PI 

SUBLh~ 8 

TOTAL DIFFOSXD (UP) 

SUBLAYER 9 

TOTAL DIFFusED (UP) 

SOBUYER 10 

TOTN, DIPPLtSED (UP) 

3*137E+04 

3.913g+o4 

5.1063+04 

8.16lK+OI 

l.SOLg+OS 

3.4048+05 

6.763E+OS 

1.1978+06 

1.7593+06 

2.0563+06 

1.7SfE+06 

7.0003+05 
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