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INTRODUCTION 

This report summarizes the findings of a data search and of the calculation of a 95 
percent Upper Confidence Limit (UCL) for background levels of arsenic, barium, cadmium, 
chromium and lead using groundwater and soil samples taken on Fort Wainwright, Alaska. 
Analysis of the background data will provide a basis for establishing clean-up levels for the 
RCRA metals on Fort Wainwright. The 95% UCL is defined as a value taken from 
randomly drawn subsets of site data that equals or exceeds the true mean 95 percent of the 
time (EPA 1992). The UCL does not provide a maximum level of concentration due to 
background levels, it gives an estimated value for the mean background concentration. To 
calculate the UCL, the mean, standard deviation, an h or t statistic, and the number of 
samples .are used. The t statistic is determined from the degrees of freedom (sample size 
minus 1) and the desired confidence level and is used for a normal distribution of data. The 
h statistic is used for a lognormal distribution and is determined from the degrees of freedom 
and the standard deviation. The UCL is used as the average concentration because of 
uncertainty in the distribution average. As the sample size increases, the UCL moves closer 
to the true mean. Data sets of 20 to 30 samples generally provide fairly consistent estimates 
of the true mean value (EPA 1992). 

Methods used in obtaining and manipulating the data will be provided along with a 

I . 

discussion of geological formations in the area that produce the elements under consideration. 
The results will be presenti along with graphs of the data used in the study and finally, the 
recommended background levels will be presented. 

. . 

_ . 1 
MEWODS 

Sample values were taken from various reports done on Fort Wainwright, graphed to 
determine distribution, analyzed statistically to determine the UCL, and then compared to 
background UCL’s for Eielson Air Force Base (AFB). The Geochemical Atlas of Alaska 
was also used to compare results for soil. Dissolved and total groundwater samples were 
analyzed separately and the Chena River was used as a boundary to categorize the data in 
order to provide a more accurate analysis. Non-detect samples were recorded at half their 
value. Some samples were deleted because they were considered to be contaminated by an 
outside source. An explanation of why the sample was deleti and the value of the sample 
or samples deleted is furnished in the detailed descriptions that follow for each category of 
data. The data were graphed to show distribution by using bins to categorize the data. Bin 
values were chosen to best display distribution and each bin is the lower limit of the 
aggregate. An explanation of the charts provided in this report is given in Figure A. 

1 
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Appendix A  provides additional distribution information to the graphs presented in the 
Results section. The 95% Upper Confidence Lim it was determ ined according to the EPA 
Publication 9285.7-081: Suunlemental Guidance td RAGS: Calculating the Concentration 

The UCL was determ ined using both a h statistic for a lognormal distribution and a t Term. 
statistic for a normal distribution. Appendix B  supplies a full statistical analysis along with 
the formulae used to calculate the UCL. The reports used in this analysis were chosen so 
that a large number of samples could be used in the statistical analysis and so that a costly 
special sampling event would not be needed. All samples were collected useing EPA 
approved sampling protocol and contam inated samples were carefully screened out. The 
following reports were used to obtain sample values: 

Ecology and Environment, Inc. Birch Hill Underground Storage Tank Site Draft 
Remedial Investigation. January 1993 

Ecology and Environment, Inc. Fort Wainwright Landfill Report. August 1991 

OHM Remediation Services Corp. Sampling &  Analvtical Final Report for Drummed 
Waste Removal. February 1993 . 

Harding Lawson Associates. Onerable Unit 2. P relim inarv Source Evaluation 2. Phase 
1 Draft Report. November 1992 

Harding Lawson Associates. Operable Unit 2. P relim inarv Source Evaluation 2. Phase 
2. Defense Reutilization Marketing Office Draft Report. February 1993 

Alaska District Corps of Engineers. Final Report. Power Plant Coal Yard. August 1991 

Ecology and Environment, Inc. Corrective Action Plan. PX Service Station 
Underground Stooge Tank Site. March 1993 

Ecology and Environment, Inc. P rogress Report for the Confirmation of Fire Training 
Pits at Fort Richardson. Fort Wainwright. and Fort Greelv. Alaska. February 1992 

Alaska District Corps of Engineers. 
August 1990 

Alaska District Corps of Engineers. 
1991 

Groundwater Monitorinp Network Draft Retort. 

Groundwater Monitoring Network Report. August 

2 
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Explanation of charts: 
Figure +A 

Lead 
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. J 

Background UCL’s were obtained from studies done on Eielson AFB in order to 
compare results. Groundwater data for Eielson AFB was obtained from a December 1992 
Background Ground-Water Ouality report done for the United States Air Force by Battelle 
Laboratories. Soil data for Eielson AFB was acquired from a Background Soil 
Concentrations at Eielson Air Force Base report completed by Battelle Laboratories. The 
Eielson data is considered comparable to the Fort Wainwright data because both are in the 

There is Tanana-Chena River valley so some similarities may exist in background values. 
expected to be some variation, however, because the geology of Eielson AFB is slightly 
different from Fort Wainwright. 

I 
The Geochemical Atlas of Alaska provides information on the correlation between 

elements and geology. Correlation with results from the Atlas indicate whether the results 
obtained in this report are reasonable. The following is a summary of the data provided in 
the Geochemical Atlas: 

3 
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Table l-l 
Geochemical Data 

Element 

Mean Minimum Maximum Arca 
Concentration Concentration Concentration Concentration for 

for Alaska for Alaska for Alaska Fort Wainwright 
(WW (m&9 O-e/kg) @x&d 

Arsenic I 17.30 I 5.00 1 L796.00 ) No Value 

Barium 

Cadmium 

810.98 3.00 @ ,350.00 

Not included in survey 

983 - 1,413 

Chromium 114.85 l.O(l ~4,550.00 63-100 

Zead 12.41 4.00 9.926.00 14 - 25 

GEOLOGICAL EmLANATION OF SOTJRCES: 

Ft. Wainwright is located in the Fairbanks mining district, a historically rich and active 
source of placer and lode deposit minerals. Full production-mining started in 1903 with 
earlier prospects likely to have been fairly common. 

A  review of available literature shows that there are no obvious sources of cadmium or 
chromium. Arsenic, barium and lead are fairly common throughout the district, and are 
found in hydrothermal deposits in the Birch Creek Schist and in younger granitic domes. 
Gilmore Dome and Tungsten Hill contain several old mines and many prospects and sample 
joints. Steel, Columbia and Smallwood Creeks and their tributaries dram Gilmore Dome and 
Tungsten Hill south to the Little Chena and Chena Rivers. 

Arsenopyrite (FeAS) is one of the most common and widespread secondary minerals 
in the Fairbanks district, although not highly concentrated in any one Io&ity. Arsenopyrite 
is associated with tungsten ores and gold, both found on Gilmore Dome and Tungsten Hill. 
This is the prime source of widespread background arsenic. 

4 
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Jamesonite (Pb.,FeSb&) is fairly common and is usually mixed with arsenopyrite, 
stibnite (SE&S,), and with free gold. Galena (PbS), is usually associated with Jamesonite in 
the district. These are the main sources for background lead. 

Barium has been found at two locations on Gilmore Dome. Both sites are near the 
head of Nugget Creek and are found in porphyritic quartz monzonite, quartz mica schist and 
biotite-actinolite-quartz schist. Twenty-two samples were analyzed. Barium content ranged 

1 
from 70 to 1,000 ppm, averaging 491 ppm. 

RESULTS 

I 
I 
I 
I 
1 
I 

The following section summarizes the findings of the statistical analysis and explains 
why certain data points were deleted from the data set. The values obtained for Eielson AFB 
are also summarized for both groundwater and soil. Graphs are provided to show the 
distribution of data and to aid in the determination of whether the distribution is lognormal or 
normal. The graphs were also used to recognize values that deviated from the majority of 
the data. Any values that were noticeably higher than the rest of the data were evaluated for 
possible sources of contamination. If quite a few of the samples values in a category were 
below detection limits, the detection limits found for that particular data set are given, It 
should be noted that those samples below detection limits were recorded at half their value. 
Categories were used to get a better idea of what areas had higher concentrations than others. 
The major categories are groundwater and soil. The minor categories of groundwater are 
total for North of the Chena River, total for South of the Chena River, and Dissolved, Total 
indicates that the sample includes both the particulate and dissolved phase. Dissolved is just 
tbe dissolved phase, Soil is broken down to Nor&h of the Chena River and South of the 
Chena River. 

GROUNDWATER 

GROUNDWATER - TOTAL SOUTH OF CHENA RIVER 

AiXll lC 

An UCL of 37.55 pg/L was computed for arsenic using 115 sample values with a 
range of 1.90 to 230 pg/L, Eighty-four percent (84%) of the data is less than 47.5 pgA- 
with four values over 138.8 pg/L. Figure l-l is a graph of the distribution of the data. The 
background UCL found for Eielson AFB is 15 pglL. 

5 
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Barium 

‘I Barium was determined to have an UCL of 507.69 yg/L using a data set of 123 

I 

I 

I 

samples. The data ranges from 10 to 2,000 pg/L-with 77% of the hata less than 552.73 
pg/L. Distribution of the data can be seen in Figure 1-2. A sample value of 4200 &L was 
deleted because it was taken from a location downstream, according to groundwater flow, of 
a powerplant and could represent contamination from coal or coal ash. Coal or coal ash has 
been shown to be a source of barium. A 2700 FglL value was deleted because it came from 
a sample that was also high in chromium and lead near Building 2111 and was considered to 
be contaminated. The contamination could be from rubber tires or road dust. The calculated 
UCL for barium is 119 pg/L on Eielson AFB. 

Cadmium 

-1 cl;’ 

The UCL of 5.53 pg/L for cadmium was determined using 114 samples ranging in 
value from 0.25 to 16 pg/L. The majority of the data was made up of non-demt samples 
at values of 20, 5, 2 and 0.5 pg/L. About 13% of the data consisted of values above 
detection limits. Distribution of the data can be seen in Figure 1-3. The UCL for Eielson 
AFB is < 10 pg/L. .~ ..*-:. 

Chromium 

Sample values for chromium ranged from 1 to 390 &L with a total of 118 samples 
used. Ninety-eight percent (98%) of the data was less than 300 pg/L. The calculated UCL 
is 51.81 pg/L compared with < 20 FglL for Eielson. Distribution of the data is shown in 
Figure l-4. Two sample values of 500 and 620 &L were deleted from the data set. Both 
samples were high in barium and lead also. The 500 pg/L value, which was taken from near 
the power plant and Building 3595, could have been contaminated from used oil or cleaning 
solvents. The 620 pg/L sample was from an area across from the runway where paint was a 
possible contamination source. Chromium is often found in yellow paint. 

Lead 

Lead was determined to have an UCL of 38SOpg/L, while the UCL for Eielson AFB 
is < 5 pg/L. Sample values ranged from 0.50 to 160 &L and a total of 122 values were 
used. A histogram showing distribution of the data is provided in Figure l-5. Two values 
of 76,ooO and 74,ooO pg/L were deleted from the data set because of their proximity to the 
North Post Site where POL removal occurred. Samples for dissolved and other total lead at 
the same monitoring well had significantly lower values, so the sample results were 
considered to be inaccurate and were not included in the anaIysis. Other sample data that 

6 
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were deleted include values of 1,800, 370, 290, and 250 pg/L. The 1,800 FglL value was 
adjacent to a UST tank that held leaded fuel. The 370 pg/L sample came from a location 
with high values for chromium, arsenic and barium, so was determined to be contaminated 
from a lead-arsenic pesticide, used oil, motor vehicle particulate emissions or vehicle 
maintenance operations. The 290 pg/L value came from a monitoring well with floating 
petroleum product and the 250 pg/L sample was deleted because of it’s proximity to the PX 
Gas Station where fuel related contamination was found. 

Table l-2 

Eielson AFB Background Data 
for 

Groundwater 

I ::i 

.I 

RCRA Metal Upper Confidence Limit 
km I 

ArseniC 15 8 

Barium 119 106 

Cadmium < 10 < 10 

Chromium __ < 20 < 20 

Lead <5 <5 

.I 

..I 
7 
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Table 1-3 

Upper Confidence Limits for RCRA Metals 
in Groundwater 

South of the Chena River 

RCRA Metal Lognormal UCL 
or m I 

Arsenic *37.55 

Elarium *507.69 

Cadmium *5.53 

Chromium *51.81 

*38.50 
T Indicates the more accurate value as determmed by dlsbbutton 

1 

Normal UCL 
or dL) I 

33.36 

487.30 

4.43 

49.41 

26-08 

I .-. 
I 
I . 
I 
.I 
1 
I 
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Figure l-1 
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Figure 1-2 
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Figure l-4 
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Figure l-5 
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GROUNDWATER - TOTAL NORTH OF CHENA RlYER 

Arsenic 

A  total of 44 samples were used to determine an UCL of 52.50 pg/L for arsenic. The 
sample values range from 1,OO pg/L to 134.00 pg/L. Ninety-one percent (91%) of the data 
falls below 45.33 pg/L and there are four values over 67.50 pg/L. The distribution of the 
arsenic sample values can be seen from Figure 2-l. Arsenic was determined to have a 
background UCL of 15 PglL for Eielson AFB. 

Barium 

Barium has a caltiulated UCL of 962.00 pg/L. The data contains 49 sample values and 
varies from 8 to 1,660 pg/L. Eighty-six percent (86%) of the data is less than 952 &L. 
Figure 2-2 shows the distribution of the data. The background UCL calculated for Eielson is 
119 pg/L. 

Cadmium 

There were a total of 37 samples used in determining an UCL of 6.41 pg/L for 
cadmium. About 80% of the samples were non-detect values of 3 and 20 @L. The 
samples ranged in value from 0.25 to 12 pg/L. The UCL for Eielson AN3 was determined 
to be < 10 pg/L. Figure-2-3 shows the distribution of the samples. 

Chromium 

An UCL of 105.44 pg/L was determined for chromium using 43 samples. The 
samples ranged in value from 2.5 to 280 pg/L with about 60% of the samples recorded as 
non-detects at 5, 10, and 20 PglL. Figure 2-4 provides an illustration of the distribution. 
An UCL of <20 pg/L was calculated for Eielson AFB. 

Lead 

Lead was determined to have an UCL of 49.30 for Fort Wainwright compared with 
<5 for Eielson AFB. There were a total of 37 samples used in the calculation and the 
values ranged from 1 to 102 ,xg/L. About 50% of the data are non-detect values of 2 pg/L: 
A  distribution of the data is provided in Figure 2-5. Three samples of 170, 120 and 123 
pg/L were deleted from the data set because they were taken from an area close to a landfdl, 
where contamination from leachate could have occurred. A  value of 140 pg/L was also 
deleted because it came from the 801 Drum Site where fuel contamination was present- 

I 
14 
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Table l-4 

Upper Confidence Levels for RCRA Metals 
in Groundwater 

North of the Chena River 

1 

RClW Metal Lognormal UCL Normal UCL 
or u-1 WL) 

9 Arsenic ‘52.50 32.76 

.I II Barium I *962.00 541.33 

Cadmium *6.41 5.45 

Chromium *105.44 65.96 

I Lead *49.30 
*Indicates the more accurate value as determmed by dlsmbubon 

23.67 

I ,.. 
-. 
.I 
-- 1 
I 

1. 
II 
I 

I 

15 
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Figure 2-1 
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Figure 2-2 
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Figure 2-3 
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Figure 2-4 
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Figure 2-5 
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GROUNDWATER - DISSOLVED 

Arsenic 

An UCL of 8.99 pg/L was calculated for arsenic using 40 sample values. Sample 
values range from 1 to 56 pg/L and 95% of the data is less than 10.17 pg/L. Figure 3-l 
shows a graph of the distribution. The reported background UCL for arsenic on Eielson 
AFB is 15 pg/L. 

Barium 

Barium has a computed UCL of 231.73 ,ug/L. Thirty-nine (39) sample values were 
used in the calculations and the data varied from 25 to 520 pg/L. Seventy-four percent 
(74%) of the data is less than 272.5 pg/L. A graph of the distribution is provided in Figure 
3-2. The UCL for barium is. 119 pg/L on Eielson AFB. 
Cadmium 

Forty (40) samples were used to determine an UCL of 3.14 pg/L for cadmium. The 
samples ranged in value from 0.25 to 10 FglL. Ninety-three percent (93%) of the samples 
were non-detects at < OS, < 2, 5 and ~20 ,q/L. The detected values were 1, 2.5 and 3 
FglL. Figure 3.3 is a histogram showing the distribution of the data. The UCL for Eielson 
AFB is < 10 &L. -- 

Chromium 

An UCL of 4.30 &L was calculated for chromium using 40 samples. All but one 
value of 2.4 &L used in the calculations were non-detects. Non-detects were < 2, < 8, 
< 10, and <20 pg/L. A histogram of the data is provided in Figure 3-4. The UCL for 
chromium on Eielson AFB was determined to be <20. 

Lead 

The UCL computed for lead is 4.51 pg/L. Thirty-nine (39) samples were used and 
50% of the data was made up of nondeteet values of 4 and 2 g/L. The UCL for lead on 
Eielson was determined to be < 5 pg/L. Figure 3-5 provides an illustration of the 
distribution of the data. Two values of 9300 and 6900 pg/L were deleted from the data set 
due to their proximity to a fuel pipeline break. 
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Table 1-5 

Upper Confidence Liits 
for - 

Dissolved RCRA Metals 
in Groundwater 

Lognormal 
RCRA Metal UCL 

WL) I 
Arsenic *8.99 

Barium 249.61 

Cadmium, *3.14 

Chromium *4.30 

Lead *4.51 
* Indicates the more accurate value as determmed by dlstnbutlon 

Normal 
UCL 

or& 

9.56 

*231.73 

2.23 

3.72 

4.79 

22 
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SOIL 

SOIL - SOUTEI OF CHENA RIVER _ 

Arsenic 

A background UCL of 8.40 mg/kg was computed for arsenic using 59 sample values. 
The data ranges from 0.14 to 29 mg/kg and 89% of the values are under 12.51 mg/kg. 
Figure 4-l shows a graph of the distribution of sample values and Table l-6 displays the 
background UCL found for Eielson AFB. The mean concentration for Alaska is 17.30 
mg/kg according to the Gecxhemical Atlas of Alaska. 

Barium 

Barium has a calculated UCL of 85.40 mg/kg with 97% of the data less than 92.14 
mg/kg. Fifty-nine samples were used in the analysis and the values range from 35.40 to 
234.00 mg/kg. Figure 4-2 shows the distribution of the data and Table l-6 gives the UCL 
found for Eielson AFB. The area concentration for Fort Wainwright from the Geochemical 
Atlas ranges from 983 to 1, 413 mg/kg with a mean for Alaska of 810 mg/kg. 

Cadmium 

Forty-three sample? were used to determine an UCL of 1.27 mg/kg for cadmium. The 
samples ranged from 0.24 to 5.10 mg/kg with about 34% of the samples non-detects of < 1 
mg/kg. Ninety-five percent (95%) of the data was less than 3.48 mg/kg. Figure 4-3 
provides a histogram of the data. An UCL for cadmium in soil was not determined for 
Eielson AFB. 

chromium 

An UCL of 17.18 mg/kg was calculated for chromium in soil using 71 samples. The 
data ranged in value from 6 to 46 mg/kg. Ninety-seven percent (97%) of the data was less 
than 36 mg/kg. A histogram showing the distribution of the data is provided in Figure 4-4. 
An UCL of 28.3 mg/kg in fluvial soil and 37.8 mg/kg in loess were calculated for Eielson 
AFB. The Geochemid Atlas provides a Fort Wainwright area concentration of 63 to 100 
mg/kg and a mean concentration for Alaska of 114.85 mg/kg. 
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I Lead 

Lead was determined to have an UCL of 10.43 mg/kg using 75 samples. The data 
ranged in value from 2.3 to 118 mg/kg with 95% -of the samples less than 30 mg/kg. 
Distribution of the data can be seen in the histogram provided in Figure 4-5. At Eielson 
AFB, the UCL in fluvial soil is 11.6 mg/kg and is 9 mg/kg in loess. The concentration 
range for Fort Wainwright is 14 to 25 mg/kg with a mean concentration for Alaska of 12.41 
mg/kg. 

.I 

I 

.1 .!i! 

I . 
II 
I 
I 

. . 1 
-1 

Table l-6 
Eielson AF’B Background Data 

for 
soil 

II RCRA Metal 
Fluvial Soil 

N%w 

UCL Mean UCL M m  
IL 

Arsenic .15.5 13.9 16.7 14.1 

Barium .- 153.2 141.2 195.4 184.4 

II Cadmium Not considered in report 

Chromium 28.3 26.0 37.8 35.2 

Lead 11.6 10.6 9.0 8.5 
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Table 1-7’ 

Upper C&Gdence Limiti 
for RCRA Metals 

South of the Chena River 

RCRA Metal Lognormal UCL Normal UCL 
(mg&) (mg/W I 

Arsenic *X.40 

Barium *85.40 

Cadmium *1.27 

Chromium *17.18 

Lead *10*43 
* Indicates the more accurate value as determmed by dlstnbution 

7.39 

85.88 

1.27 

17.06 

13.50 

30 
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Figure 4-3 
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SOIL - NORTH OF CFIENA RIVER 

Arsenic 

A UCL of 11.47 was calculated for arsenic using 125 sample values. The minimum 
value is 1.20 mg/kg and the maximum is 38 mg/kg. Eighty-six percent (86%) of the data is 
less than 14.58 mg/kg and there are three values over 24.62. Figure 5-l provides a graph of 
the data distribution and Table l-6 shows the background UCL and mean values calculated 
for Eielson AFB. The mean concentration for Alaska found in the Geochemical Atlas is 
17.30 mg/kg. 

Barium 

Barium has a computed background UCL of 154.31 mg/kg. The values vary from 

I . 
-.I 
.I .- 
/ 

.i 
I 
I 
_I 
1 

27.50 to 1,350.OO mg/kg and there are a total of 126 sample values. Ninety-nine percent , 
(99%) of the data is less than 267.95 mg/kg and there is one value over 267.95 mg/kg. 
Three surface sample values (4,380, 4,100, 6,418 mg/kg) taken near the landfill were not 
included in the data set because coal ash is used to cover the landfill and coal ash is 
considered a source of barium. Table l-6 displays the background UCL levels calculated for 
Eielson AFB and a distribution of the data is shown in Figure 5-2. The Geochemical Atlas 
shows an area concenbation of 983 to 1,413 mg/kg and a mean for Alaska of 810.98 
mg/kg. 

Cadmium 

Eighty-six samples were used to calculate an UCL of 0.70 mg/kg for cadmium. The 
data ranged in value from 0.50 to 2.10 mg/kg and 96% of the samples were non-detects of 
< 1, < 2.2, and < 2.5 mg/kg. Detected values were 2 and 2.1 mg/kg. An UCL was not 
determined for cadmium in the study done on Eielson AFB. Figure 5-3 provides a histogram 
showing the distribution of the data. 

Chromium 

An UCL of 27.76 mg/kg was calculated for chromium using 100 samples that were 
made up of detectable values. The samples ranged in value from 6.30 to 40 mg/kg with 
87% of the data less than 33.26. The UCL’s calculated for Eielson AFB are 28.3 mgIkg in 
fluvial soil and 37.8 mg/kg in loess. Figure 5-4 provides an illustration of the distribution of 
the data. The area concentration for Fort Wainwright is 63 to 100 mg/kg and the mean 
concentration for Alaska is 114.85 mg/kg. 

36 
23390 



I I 

I 

1 

I 

I 

1 

I 

.I -::’ 
_ . 

I 
-1 
1 
I 
1 
3 
1 .^ 
J 
I 

- -- 
U.S. Army Cop of Engineers Background Values December 1993 

--- - -_ -~ - --- - - - - _- .-.. _ _. __ forHCM Maah 

Lead 

Ninety-five (95) samples were used to compute an UCL of 14.68 mg/kg for lead on 
Fort Wainwright, while the UCL for Eielson AFB is 11.6 mg/kg in fluvial soil and 9 mg/kg 
in loess. The data ranged in value from 2.5 to 97 mg/kg with 65% of the data composed of 
non-detect values of < 20 mg/kg. Figure 5-5 illustrates the distribution of the data. Three 
values of 170, 140 and 106 mg/kg were deleted from the data set because they were surface 
samples taken from around a leaded gasoline tank. The rneafl concentration for Alaska is 
12.41 and the area concentration for Fort Wainwright is 14 to 25 mg/kg. 

Table l-8 

Upper Confidence Liits 
for RCRA Metals 

North of the Chena River g 

RCRA Metal Lognormal UCL 
(mg/k) I 

ArseniC *11.47 

Barium *154.31 

Cadmium *0.70 

Chromium 27.76 

Lead *14.68 
* Indmates the more accurate value as determmed by drstrrbuhon 

Normal UCL 
G-%&9 

10.91 

161.07 

0.73 

q6.98 

16.17 
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Figure 5- 1 
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CONCLUSION 

Upper Confidence Limits for Fort Wainwright were higher for groundwater and lower 
for soil than UCL’s for Eielson AFB. The UCLs for soil were most likely different because 
a 90 percent UCL was used for the Eielson AFB data and a 95% UCL was used for 
Fort Wainwright. A 95 percent UCL would be more conservative. Variations in the 
computed UCLs for groundwater may be due to differences in sample sizes. Data for 
Eielson was taken from 17 locations compared to 40 locations for Fort Wainwright. Another 
reason for the difference in value is the Eielson AFB UCL’s were calculated using only a t 
statistic for normal distribution. The differences in the geology of Eielson and Fort 
Wainwright may have also caused the differences in background values. The groundwater 
samples taken on Fort Wainwright are typically quite turbid. The large difference in 
background values for total and dissolved metals is evidence that much of the inorganic load 
is due to particulate in the water. The total inorganic load of arsenic, barium, cadmium and 
lead in Fort Wainwright groundwater approaches Maximum Contamination Levels ‘(h3CLs) 
and exceeds Risk Based Concentration (RBC) limits for arsenic (see Table l-9). Chromium 
exceeds the MCL and approaches the BBC. The dissolved arsenic load also exceeds the 
RBC wcinogens. The mean concentrations found in this study are most likely due to 
drainage of the creeks that flow through the Birch Creek Schist, Gilmore Dome and 
Tungsten Hill. Mean concentrations approximated in this analysis are below mean 
concentrations found from the geochemical survey, which indicates the recommended values 
are reasonable. -_ 

-1 
-I 
1 
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Table l-9. 
M&mum Contamination Levels and Risk-Based Concentrations 

for Water 

RCRA Metal * ;;;) j 

Arsenic I 0.05 1 5 ( 10 

II Barium I l,ooo I N/A 1 N/A 1 3000 

II Cadmium I 10 I N/A 1 N/A 1 20 

Chromium (III) N/A N/A 4VQO 

Chromium (VI) 
50 N/A N/A 200 

Lead 50 N/A N/A N/A 
* Source: State of Alaska Dnnkmg Water Regulatton, 18 AAC 80, Department of 
Environmental Conservation, 199 1 

** Source: EPA RegionlO, Supplemental Risk Assessment Guidance for Super-fund, August 
1991 

RECOMMENDATIONS 

Apparent inorganic contamination of groundwater and soil on Fort Wainwright may be 
due to natural background levels. Recommended levels for background values of arsenic, 
barium, cadmium, chromium and lead are given in Table l-10. Action levels should be set 
sufficiently above the background values to avoid expending resources to investigate samples 
within normal laboratory variation of the background value. 
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T&le l-10 

Recommended Background Values 

RCRA Metal 
. ..~-l--.-.Matriv 

Value 

South of Chena River 

Arsenic I Soil I 8 mdk 

Barium 

Cadmium 

Chromium 

Soil 

Soil 

soil 

90 mglkg 

1 mg/kg 

17 mg/kg 

10 mg/kg 

Arsenic 

Barium 

Cadmium 

Water - total 

Water - total 

Water - total 

Chromium Water - total 

Lead Water - total 

ArseniC 

Barium 

Notih of the Chena River 

soil 

soil 

11 mg/kg 

150 mg/kg 

Cadmium 

Chromium Soil .- 

Lead 

Arsenic 

Barium 

soil 

Water - total 

Water - total 

Cadmium Water - totaI 
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Chromium 

Lead 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Water - totgl 

Water - t&al 

AU of Fort Wazkwtight 

Water - dissolved 

Water - dissolved 

Water - dissolved 

Water - dissolved 

Water - dissolved 

105 pglL 

50 pg/L 

9 PdL 

230 pg/L 

3 /G/L 

4 /43/L 

5 PdL 
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- - -- _ -.. -_ _ .----- -- - _ .---~~~*-~xsT~iIsun~~- - -- 
Ft. Wainwright 

TOTAL. 

&JL) 
South of Chena River 

Arsenic 
Bin Frequency Cumula five 46 

1.9 76 66.09% 
24.7 21 84.35Oh 
47.5 3 86.96% 

70.3 93.1 8 1 93.91% 94.78% 
116.0 2 96.52% 

138.8 161.6 2 1 98.26% 99.13% 
184.4 0 99.13% 
207.2 1 100.00% 

I 
1 
1 
I 
1 
1 
I 
I 

__- - -- - 

Bin 
10.00 

Barium 
Frequency 

50 
cUmUhiv8 96 

40.65% 
190.91 33 67.48% 
371.82 12 77.24% 
552.73 7 82.93% 
733.64 4 86.18% 
914.55 1 86.99% 

1095.45 4 90.24% 
1276.36 7 95.93% 
1457.27 2 97.56% 
1638.18 2 99.19% 
1819.09 1 100.00% 

[WIVDATA.XLW]GWSC-2.XLS 23404 



1 
DATA DISTRIBUTION 

1 
-- --- _ --- --- - -I -- - - _ -. .--. - TtTWainwnght 

TOTAL 

km 
South of Chena River 

Cadmium 
Ea frmmuy Cdti.w 

0.25 42 36.84% 
2 40 71.93% 

4 9 23 7 78.07% 98.25% 
12 1 99.12% 
15 1 lW.W% 

Chromium 

ail F- cuw&c+- % 
1 41 34.75% 

10 39 67.80% 
20 7 73.73% 
30 11 83.05% 
50 7 88.98% 

loo 6 94.07% 
2co 5 98.31% 

300 2 100.00% ‘I 
&7 

0.5 

Lead 
F-v Cumulsriv. Y 

61 50.00% 

.TI 

3 12 59.84% 
10 16 72.95% 
25 16 86.07% 
50 6 90.98% 
75 I 4 94.26% 

100 4 97.54% 
125 2 99.18% 
150 1 loO.W% 

- - 

[WWDATA.XLWIGWSC-2.XLS 23495 



- __ _. ----. -.I- -'DATA DifZIi@-mON - 
- 

Ft. Wainwright 
TOTAL 
(Kim 

North of Chena River 

Arsenic Barium 
Bin Frequent y Cumulative % Bin FItquC/JCy Cumulative % 

1.00 29 65.91% 8 25 51.02% 
23.17 5 77.27% 244 7 65.31% 

I 45.33 67.50 2 6 90.91% 95.45% 480 716 7 3 79.59% 85.71% 
89.67 1 97.73% 952 3 91.84% 

I 111.83 1 100.00% 1188 1424 3 1 100.00% 97.96% 

I :::; 

LWWDATA.XLW]GWNC.XLS 23406 



r- 

DATA DISTRIEWTION - - ---. - -- -~ 

I 

Ft. Wainw&ht 
TOTAL 

bm 
North of Chena River 

I Cadmium Chromium 
Bin Frequency Cumulstive % 

0.25 19 51.35% 
2 4 

I 

62.16% 
3 13 97.30% 

11 1 100.00% 

1 -. 

I - I. 

11 
.- I 
I 
. . 1 
.I 
1 
-.I 
I 

&h Fmquemy Cumdatiw 46 

1 12 27.91% 

.- 

En 

1 
2.5 

10 
25 
40 
80 

100 

Lead 
Frequency Cumulative % 

20 54.05% 
4 64.86% 
5 78.38% 
3 86.49% 
3 94.59% 
1 97.30% 
1 100.00% 

3 6 41.86% 
7 9 62.79% 

11 5 74.42% 
50 3 81.40% 
90 4 90.70% 

200 4 100.00% 

[WWDATA.XLWlGWNC.XLS 23407 



DATA DISTRIBUTION _.__ --- - -. - _ .._---.__-_ - -- _--. - _ _ 
- . ---- - _ _ -.. -- -.-----_- -- 

Ft. Wainwright 
DISSOLVED 

(up/L) 

Arsenic Barium 
Bin Frequency Cumulau~ve % Bin Frequency Cumulauke % 

3.00 1.00 22 11 55.00% 82.50% -e. 107.5 25 15.00 3.00 46.15% 7.69% 

10.17 5 95.00% 190 11 .oo 74.36% 

28.50 19.33 0 1 95.00% 97.50% 272.5 355 9.00 0.00 97.44% 97.44% 
37.67 0 97.50% 437.5 1 .oo 100.00% 
46.83 1 100.00% 

NWDATA.XLWIGWSCD.XLS 23408 



------ -- DATADISTRIBUTIbN _ -_ _ _ 

-1 
Ft. Wainwright --- 

1 DISSOLVED 
km 

Cadmium 
0.25 Bin Frequent 19 y comulative 47.50% 96 

2 18 92.50% 
3 7 2 1 100.00% 97.50% 

Chromium 
Bin Frequency GIfrlulativc % 

1 20 50.00% 
3.5 3 57.50% 
4.5 16 97.50% 
5.5 1 100.00% 

Bin 
0.5 
1.5 

3 
5 

11 

Lead 
Frcqucncy Cumulative % 

16 41.03% 
13 74.36% 

3 82.05% 
5 94.37% 
2 100.00% 

bVWDATA.XLWJGWSCD.XLS 23409 
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DATA DISTRIBUTION -- - -- 
-- 

-- _.- .- -- -_--- _- -_ ~.I --. 
Ft. ti%wight 

bw?&) 
South of Chena River 

Arsenic 
Bin Frequency Cumulative % 

0.14 31 52.54% 
4.26 18 83.05% 
8.38 4 89.83% 

12.51 1 91.53% 
16.63 2 94.92% 
20.75 2 98.31% 
24.88 1 100.00% 

Barium 
Bin Frequency Cumulative 46 

35.40 18 30.51% 
63.77 25 72.88% 
92.14 11 91.53% 

120.51 3 96.61% 
148.89 1 98.31% 
177.26 0 98.31% 
205.63 1 100.00% 

[WWDATA.XLW]WWSC2,XLS 
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DATA DISTRIBUTION 
Ft. Waitwright 

- - . --- 
mkl- - 

- -- - - --- -- - 

South of Chena River 

Cadmium Chromium 
EL.7 F-y C-ah 5 Bin FfW--=Y cu-rndmtia % 

0.24 31 72.09% 6.00 22 30.99 % 

1.05 3 79.07% 11.00 18 56.34% 

1.86 4 88.37% 16.00 19 83.10% 

2.67 3 95.35% 21.00 6 91.55% 

3.48 1 97.67% 26.00 i 94.37% 

4.29 1 100.00% 31.00 2 97.18% 

36.00 1 98.59% 

41 .oo 1 100.00% 

Bin 
2 
5 

10 

20 

30 
75 

100 

Lead 
FWVlJOW c-ti. % 

34 45.33% 

24 77.33% 

11 92.00% 

2 94.67% 

2 97.33% 
1 98.67% 

1 100.00% 

lWWDATA.XLWwSCZ.XLS 23411 



,- DATA DISTRIBUTION -_- - -- - -. -- .-- - --- -- - - --- -- - .----.---- -- - 

I 

Ft. Wainwight 
(mg/kd 

North of Chena River 

Arsenic 
Bin Frequency Cumulative % 

1.20 20 16.00% 
4.55 23 34.40% 
7.89 43 68.80% 

11.24 22 86.40% 
14.58 5 90.40% 
17.93 6 95.20% 
21.27 3 97.60% 
24.62 1 98.40% 
27.96 1 99.20% 
31.31 0 99.20% 
34.65 1 100.00% 

Barium 
Bin FPZqU.WCy Cumularive 56 

27.50 17 13.49% 

70.00 44 48.41% 

147.73 56 92.86% 

200.00 8 99.21% 

267.95 0 99.21% 

388.18 0 99.21% 

508.41 0 99.21% 

628.64 0 99.21% 

748.86 0 99.21% 

869.09 0 99.21% 

989.32 0 99.21% 

1109.55 0 99.21 Y0 

1229.77 1 100.00% 

23412 



-. 
DATA DISTRIBUTION --- - - - -- - --*. - _----- -- 

I 

Ft. Wa&iri&i- - 
bwk) 

North of Chena River 

Cadmium 
I%- -+quel-lcy cumulative 96 

0.5 76 88.37% 

1.1 1.4 4 3 93.02% 96.51% 
2.0 3 100.00% 

.I 

I ..’ 

I 
I 
1 
I 
.l 
1 
1 
1’ I 

3% 
6.3 

Chromium 
Frequency 

3 
cwmhtive % - 

3.00% 
9.67 4 7.00% 

13.04 6 13.00% 
16.41 a 21 .OO% 
19.78 14 35.00% 
23.15 10 45.00% 
26.52 24 69.00% 
29.89 ia 87.00% 
33.26 7 94.00% 
36.63 6 100.00% 

Lead 
Bin Frequency Cumulative % 
10 68 al .93% 
15 7 90.36% 
25-s 4 95.1 a% 
40 2 97.59% 
61 2 100.00% 

[WWDATA.XLWlWWNCZ.XLS 
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Formula.-Used. for calculating-UCL- - . -- 

Lognormal Distribution: 

UCL = upper confidence limit 
e = constant (base of the natural log, equal to 2.718) 

x = mean of hxnsformed data 
s = standard deviation of the transformed data 

H = H-statistic 
n = number of samples 

Normal Distribution: 

I UCL = Upper Confidence Limit 
.’ x = mean of untransformed data 

s = standard deviation of the untransformed data 
I t = Student-t statistic 

n = number of samples 

23425 



i. GROUND WATER: TOTAL SOUTH OF CHENA RIVER (IF APPLICABLE) (JJC&) - - ---_ - - - - --- -- - ------- -” - ---- -- ---. - 

Loanormal Arsenic Loanormal Barium 

1 
I 
I 
I 
I .- 
1 .:: 

.- 

I 
-1 

J I 

Mean 2.55 
Standard Error 0.12 
Median 2.40 
Mode 0.92 
Standard Deviation 1.26 
Variance 1.58 
Kurtosis -0.90 
Skewness 0.21 
Range 4.80 
Minimum 0.64 
Maximum 5.44 
Sum 293.10 
Count 115 

H-Statistic 2.440 

UCL 95% 37.55 

Normal Arsenic 

Mean 27.41 
Standard Error 3.59 
Median 11 .oo 
Mode 2.50 
Standard Deviation 38.51 
Variance 1,483.34 
th-tosis 8.58 
Skewness 2.70 
Range 228.10 
Minimum 1.90 
Maximum 230.00 
Sum 

I 
3.151.60 

Count 115 

t-statistic 1.658 

UCL 95% 33.36 

Mean 5.59 
Standard Error 0.09 
Median 5.44 
Mode 4.87 
Standard Deviation 0.95 
Variance 0.90 
Kurtosis 0.34 
Skewness 0.11 
Range 5.30 
Minimum 2.30 
Maximum 7.60 
Sum 687.79 
Count 123 

H-Statistic 2.200 

UCL 95% 507.69 

Normal Barium 

Mean 421.02 
Standard Error 39.98 
Median 230.00 
Mode 130.00 
Standard Deviation 443.39 
Variance 196,599.OO 
Kurtosis 2.17 
Skewness 1.74 
Range 1,990.oo 
Minimum 10.00 
Maximum 2,ooo.oo 
Sum 51,785.OO 
Count 123 

t-statistic 1.658 

UCL 95% 487.30 

(WWDATA.XLWIGWSC-2.XLS 
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I a-._ GROUND WATER: TOTAL SOUTH OF CHENA RIVER (IF APPLICABLE) (ug/L) 
----- -- - -_-. - -_ --- 

.I 

II 

-1 -1,: 

‘I . . . 
-1 . . 
t- 1 
I 

.c 1 
I 
I 

Moan 0.91 
Standard Error 0.11 
Median 0.92 
Mods 0.92 
Standard Deviation 1.15 
VaIhW 1.33 
Kurtoh 4.40 
Skswnor8 -0.44 
Rang0 4.16 
Minimum -1.39 
Maximum 2.77 
Sum 91.82 
count 114 

H-Statistic 2.210 

UCL 95% 5.53 

Mean 
Standard Error 
Median 
Mods 
Standard Dsviatin 
VUhhX 
Kurtoh 
Skswnme 
Range 
Minimum 

3.84 
0.35 
2.50 
2.50 
3.74 

14.00 
0.01 
1.15 

15.75 
0.25 

16.00 
438.17 

114 

t-mtatictic 1.659 

UCL 95% 4.43 

-_ 

lognnrvl- 

Mean 2.54 
Stmdard Error 0.13 
Median 2.30 
Mods 0.92 
Standard Dotiation - 1.45 
VSliSllCS 2.10 
Kurtoris -0.47 
Skawnmrs 0.47 
Range 5.97 
Minimum 0.00 
Maximum 5.97 
Sum 299.31 
count 116 

H-Statistic 2.712 

UCL 95% 51.91 

r&m&- 

Mean 38.41 
Standard Error 6.63 
Madian 10.00 
Mods 2.50 
Stsndard Deviation 72.03 
VNhlUS 5.188.37 
Kurtoh 9.21 
Skewness 3.03 
Ranga 389.00 
Minimum 1.00 
Maximum 390.00 
Sum 4.532.60 
count 118 

t-8tatktic 1.658 

UCL 95% 49.41 

IWWDATA.XLW]GWSC-2.XLS 

-- -- --- - 

Mssn 1.73 
standald Error 0.15 
Median 1.15 
tide 0.00 
StMdard Dsviati 1.70 
VMiM6Ce 2.91 
Kurtosir -1.31 
Skswnart 0.39 
Rsngs 5.77 
Minimum -0.69 
Maximum 5.08 
Sum 211.57 
Count 122 

H-Statistic 2.994 

UCL 95% 38.50 

n%“rdLmd 

MEan 21.04 
Standard Error 3.04 
Median 3.25 
Mods 1.00 
Starrdsrd Deviation 33.54 
ValiailCe 1.124.74 
Kurtociw 4.26 
Skewnsse 2.16 
Rollge 159.50 
Minimum 0.50 
Maximum 1 w).oo 
Sum 2.567.30 
count 122 

t-rratirtic 1.658 

UCL 95% 26.08 
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I 

1 id 

I 

-1 

I 

I 
i .I 

i 
1 
I 
.-1 

1 

GROUND WATER: TOTAL NORTH OF CHENA RIVER (IF APPLICABLE) (ug/L) 
- _- -. -.--- -_ -- 

Lognormal Arsenic 

---.- -. -- - 

Lognormal Barium 

Mean 2.43 
Standard Error 0.21 
Median 2.59 
Mode 0.92 
Standard Deviation 1.37 
Variance 1.87 
Kurtosis -1.19 
Skewness 0.01 
Range 4.90 
Minimum 0.00 
Maximum 4.90 
Sum 106.72 
Count 44 

H-Statistic 2.886 

UCL 95% 52.50 

Mean 
Standard Error 
Median 

f Mode 
Standard Deviation 
Variance 
Kurtosis 
Skewness 
Range 
Minimum 
Maximum 
Sum 
Count 

H-Statistic 

UCL 95% 

5.47 
0.19 
5.44 
7.24 
1.34 
1.80 
0.46 

-0.89 
5.34 
2.08 
7.41 

267.84 
49 

2.582 

962.00 

Normal Arsenic Normal Barium 

Mean 24.99 Mean 439.31 
Standard Error 4.63 Standard Error 60.87 
Median 13.50 Median 230.00 
Mode 2.50 Mode 1.400.00 
Standard Deviation 30.68 Standard Deviation 426.12 
Variance 941.44 Variance 181,581.80 
Kurtosis 3.30 Kurtosis 0.60 
Skewness 1.82 Skewness 1.21 
Range 133.00 Range 1,652.OO 
Minimum 1 .oo Minimum 8.00 
Maximum 134.00 Maximum 1,660.OO 
Sum 1.099.75 Sum 21.526.00 
Count 44 Count 49 

t-statistic 1.679 

UCL 95% 32.76 

t-statistic 1.676 

UCL 95% 541.33 

[WWDATA.XLWIGWNC.XLS 234X 
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GROUND WATER: TOTAL NORTH OF CHENA RIVER (IF APPLICABLE) (ug/L) 
-- - 

Lounormal Cadmium Lognomwl Chromium Lo~rmmd Lmd 

Mean 1.06 Mean 2.60 Mean 1.42 
Standard Error 0.15 Standard Error _ 0.24 Standard Error 0.28 
Median 0.41 Median 2.30 Median 0.00 
Mode 0.41 Mode 0.92 Mode 0.00 
Standard Deviation 0.94 Standard Deviation 1.60 Standard Deviation 1.73 
Variance 0.88 Variance 2.58 Variance 2.99 
Kurtosis -0.43 Kurtosis -1.07 Kurtosis -1.35 
Skewness 0.11 Skewness 0.61 Skewness 0.63 
Range 3.87 Range 4.72 Range 4.62 
Minimum -1.39 Minimum 0.92 Minimum 0.00 
Maximum 2.48 Maximum 5.63 Maximum 4.62 
Sum 39.08 Sum 111.93 Sum 52.37 
Count 37 Count 43 Count 37 

H-Statistic 2.300 H-Statistic 3.100 

105.44 

H-Statistic 

UCL 95% 6.41 UCL 95% UCL 95% 

3.437 

49.30 

Nod Csdtim Nomad Chmmium NomwlLssd 

Mean 4.36 Mean 47.08 Mean 16.44 
Standard Error 0.65 Standard Error 11.23 Standard Error 4.28 
Median 1.50 Median 10.00 Median 1.00 
Mode 1.50 Mode 2.50 Mode 1 .oo 
Standard Deviation 3.95 Standard Deviation 73.65 Standard Deviation 26.04 
Variance 15.58 Variance 5.424.86 Variance 677.94 
Kurtosis -1.23 Kurtosis 1.96 Kurtosis 2.90 
Skewness 0.82 Skewness 1.74 Skewness 1.89 
Range 11.75 Range 277.50 Range 101.00 
Minimum 0.25 Minimum 2.50 Minimum 1.00 
Maximum 12.00 Maximum 280.00 Maximum 102.00 
Sum 161.25 Sum 2,024.50 Sum 608.30 
Count 37 Count 43 Count 37 

t-statistic 1.689 

UCL 95% 5.45 

t-statistic 1.681 

UCL 95% 65.96 

(WWDATA.XLWIGWNC.XLS 

UCL 95% 23.67 

t-statistic 1.690 
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GROUND WATER: DISSOLVED lug/L) - --- __ - - -- -- 

Lognormal Arsenic Lognormal Barium 

Mean 1.29 Mean 5.22 
Standard Error 0.16 Standard Error 0.08 
Median 0.92 Median 5.30 
Mode 0.92 Mode 5.19 
Standard Deviation 1.01 Standard Deviation 0.52 
Variance 1.03 Variance 0.27 
Kurtosis 0.37 Kurtosis 4.83 
Skewness 0.85 Skewness -1.45 
Range 4.03 Range 3.03 
Minimum 0.00 Minimum 3.22 
Maximum 4.03 Maximum 6.25 
Sum 51.75 Sum 203.76 
Count 40 Count 39 

H-Statistic 

UCL 95% 

Normal Arsenic 

2.390 

8.99 

H-Statistic 

UCL 95% 

Normal Barium 

1.920 

249.61 

Mean 6.76 Mean 207.13 
Standard Error 1.66 Standard Error 14.61 
Median -2.50 Median 200.00 
Mode 2.50 Mode 180.00 
Standard Deviation 10.53 Standard Deviation 91.23 
Variance 110.85 Variance 8,322.33 
Kurtosis 13.25 Kurtosis 2.30 
Skewness 3.43 Skewness 0.93 
Range 55.00 Range 495.00 
Minimum 1.00 Minimum 25.00 
Maximum 56.00 Maximum 520.00 
Sum 270.20 Sum 8,078.OO 
Count 40 Count 39 

t-statistic 1.684 t-statistic 1.684 

UCL 95% 9.56 UCL 95% 231.73 

[WWDATA.XLWIGWSCD.XLS 
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.- - GROUND WATER: DISSOLVED tug/L) 
--- -- ._ -- --- - 

Lognomsal Cadmium Lognomral Chmmiun LogllOrmal Land 

Mean 
Standard Error 
Median 
Mode 
Standard Deviation 
Variance 
Kurtosis 

Skewness 
Range 
Minimum 
Maximum 
Sum 
Count 

H-Statistic 

UCL 95% 

Noel Cadmiom 

-0.02 
0.19 
0.92 
0.92 
1.19 
1.41 

-1.63 

-0.13 
3.69 

-1.39 
2.30 

-0.68 
40 

2.400 

3.14 

Mean 0.85 Mean 0.71 
Standard Error 0.13 Standard Error 0.15 
Median 1.24 Median 0.69 
Mode 0.00 Mode 0.00 
Standard Deviation 0.80 Standard Deviation 0.94 
Variance 0.65 Variance 0.89 
Kurtosis -1.86 Kurtosis 0.40 

Skewness -0.04 Skewness 0.88 
Range 2.30 Range 3.99 
Minimum 0.00 Minimum -0.69 
Maximum 2.30 Maximum 3.30 
Sum 34.19 Sum 27.60 
Count 40 Count 39 

H-Statistic 2.180 H-Statistic 2.300 

UCL 95% 4.30 UCL 95% 4.51 

Nom/ Lad 

Mean 1.75 
Standard Error 0.29 
Median 2.50 
Mode 2.50 
Standard Deviation 1.81 
Variance 3.28 
Kurtosis 10.18 
Skewness 2.50 
Range 9.75 
Minimum 0.25 .- 
Maximum 10.00 
Sum 70.00 
Count 40 

t-statistic 1.684 

Standard Error 
Median 
Mode 
Standard Deviation 
Variance 
Kurtoais 

Skewness 
Range 
Minimum 
Maximum 
Sum 
Count 

3.14 Mean 3.46 
0.35 Standard Error 0.79 
3.50 Median 2.00 
1.00 Mode 1.00 
2.19 Standard Deviation 4.92 
4.81 Variance 24.21 
0.36 Kurtosis 13.66 
0.65 Skewness 3.37 
9.00 Range 26.50 
1 .OO Minimum 0.50 

10.00 Maximum 27.00 
125.40 Sum 134.90 

40 Count 39 

t-statistic I.684 t-statistic 1.685 

UCL 95% 2.23 UCL 95% 3.72 UCL 95% 4.79 
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.A ._  S O IL C O N T A M INATION A T  F O R T  W A INWRIGHT 
-. --  -  . --  _-.  -  

I S o u th of C h e n a  River  hdkg )  

L o g n o r m d  Arsen ic  

M e a n  
S tandard  Er ro r  
M e d i a n  
M o d e  
S tandard  Devia t ion 

I 

Va r iance  
Kur tos is  
Skewness  

I 

._ 

1  ::- 

R a n g e  
M i n i m u m  
M a x i m u m  
S u m  
Coun t  

H-Statist ic 
> ‘, . 

U C L  9 5 %  

1 .45  M e a n  4 .31  
0 .12  S tandard  Er ro r  0 .04  
1 .44  M e d i a n  4 .33  
0 .00  M o d e  4 .33  
0 .91  S tandard  Devia t ion 0 .34  
0 .84  Va r iance  0 .12  
2 .50  Kur tos is  1 .09  

-0 .67 Skewness  0 .45  
5 .37  R a n g e  1 .89  

-2 .00 M i n i m u m  3 .57  
3 .37  M a x i m u m  5 .46  

85 .34  S u m  254 .25  
5 9  Coun t  5 9  

2 .190  

8 .40  

N o r m a l  Arsen ic  N o r m a l  B a r i u m  

M e a n  

-1  
S tandard  Er ro r  
M e d i a n  
M o d e  

I 
S tandard  Devia t ion 
Va r iance  
Kur tos is  

I 

Skewness  
R a n g e  
M i n i m u m  
M a x i m u m  
S u m  
Coun t  

6 .13  M e a n  
0 .75  S tandard  Er ro r  
4 .20  M e d i a n  
1  .oo M o d e  
5 .79  S tandard  Devia t ion 

33 .57  Va r iance  
4 .65  Kur tos is  
2 .12  Skewness  

28 .87  R a n g e  
0 .14  M i n i m u m  

29 .00  M a x i m u m  
361 .84  S u m  

5 9  Coun t  

I t-statistic 1 .671  

I 

U C L  9 5 %  7 .39  

i oogno rmd  E a r h m  

H-Statist ic 1 .755  

U C L  9 5 %  85 .40  

79 .10  
4 .06  

76 .00  
76 .00  
31 .18  

972 .31  
9 .64  
2 .33  

198 .60  
35 .40  

234 .00  
4 ,666 .80  

5 9  

t-statistic 1 .671  

U C L  9 5 %  85 .88  
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SOIL CONTAMINATION AT FORT WAINWRIGHT 

South of Chena River fmg/kg) _. - ._.I.. -- -..I. 

Lwnnmnl Cadmium 

Mean -0.48 
Standard Error 0.14 
Median 4.69 
Mode -0.69 
Standard Deviation 0.90 
Variance 0.60 
Kurtosis 0.49 
Skewnesc 0.87 
Range 3.08 
Minimum -1.45 
Maximum 1.83 
Sum -20.43 
count 43 

H-Statistic 2.250 

UCL 95% 1.27 

N-Cadmium N- Chmmium 

Mean 0.98 
Standard Error 0.17 
Median 0.50 
Mode 0.60 
Standard Daviation 1.12 
Variance 1.24 
Kurtosis 3.89 
Skewness 2.01 
Range 4.57 
Minimum 0.24 
Maximum 5.10 
Sum 42.22 
count 43- 

Mean 15.57 
StLdati Error 0.90 
Medii 15.00 
Mods 16.00 
Standard Deviation 7.54 
v- 56.92 
Kurtosis 3.33 
Skewness 1.52 
Rango 40.00 
Mhimum 6.00 
Maximum 46.00 
sunl 1.105.60 
colnlt 71 

t-statistic 1.680 

UCL 95% 1.27 

Mean 
Standard Error 
Median 
Mode 
Standard Deviation _ 
VarianCe 
Kurtosis 
Skewness 
Range 
Minimum 
Maximum 
Sum 
count 

H-Statistic 

UCL 95% 

2.64 Mean 1 .a3 
0.05 Standard Error 0.09 
2.71 Median 1.67 
2.77 Mode 1.13 
0.45 Standard Daviatbn 0.81 
0.20 Variance 0.65 

4.28 Kurtosis 2.77 
0.18 Skewness 1.51 
2.04 Range 3.94 
1.79 Minimum 0.83 
3.83 Maximum 4.77 

187.69 Sum 137.04 
71 Count 75 

1.840 

17.18 

t-statistic 1.667 

UCL 95% 17.06 
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H-Statistic 2.040 

UCL 95% 10.43 

N-L& 

MOWI 10.10 
Standard Error 2.04 
Median 5.30 
Mcde 3.10 
Standard Deviation 17.70 
VXiWliX 313.41 
Kurtocis 26.64 
Skewness 4.97 
Range 115.70 
Minimum 2.30 
Maximum 118.00 
SUfll 757.66 
Count 75 

t-statistic 1.665 

UCL 95% 13.50 

23423 
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SOIL CONTAMINATION AT FORT WAINWRIGHT 

I _ -I. -.- ----_-_- -. - ---------- -- -- . .---, - -_ - - -. -- 

North of Chena River (w/kg) 

Loonormal Arsenic 

Mean 2.13 
Standard Error 0.06 
Median 2.22 
Mode 2.30 
Standard Deviation 0.63 
Variance 0.40 
Kurtosis 0.94 
Skewness -0.73 
Range 3.46 
Minimum 0.18 
Maximum 3.64 
Sum 266.46 
Count 125 

H-Statistic 1.890 

UCL 95% 11.47 

Normal Arsenic 

Mean 10.04 
Standard Error 0.53 
Median 9.20 
Mode 10.00 
Standard Deviation 5.87 
Variance 34.49 
Kurtosis 4.22 
Skewness 1.55 
Range 36.80 
Minimum 1.20 
Maximum ’ 38.00 
Sum 1.254.50 
Count 125 

t-statistic 1.658 

UCL 95% 10.91 

Lognormal Barium 

Mean 4.81 
Standard Error 0.05 
Median 5.01 
Mode 5.19 
Standard Deviation 0.53 
Variance 0.28 
Kurtosis 2.83 
Skewness -0.01 
Range 3.89 
Minimum 3.31 
Maximum 7.21 
Sum 606.64 
Count ‘I 26 

H-Statistic 1.828 

UCL 95% 154.31 

Mom& Barium 

Mean 143.27 
Standard Error 10.74 
Median 149.50 
Mode 179.00 
Standard Deviation 120.52 
Variance 14,524.85 
Kurtosis 81.38 
Skewness 8.10 
Range 1,322.50 
Minimum 27.50 
Maximum 1.350.00 
Sum 18,051.60 
Count 126 

t-statistic 1.658 

UCL 95% 161.07 

PJWDATA.XLWIWWNC2.XLS 23424 



1: 
I I 
I 
..I 

.I 

I 

I 

I 

I 

I 

:I i’!’ 

I 
I i 

I 

I 

,^ I 

I 
I 
7 
i 

J 

SOIL CONTAMINATION AT FORT WAINWRIGHT 
- -_ -- --. - -- _-“.. - 

North of Chena River (mg/kg) 

Lcwwnnd cadm-lm Legd Chrormiun 

Mean -0.51 
Standard Error 0.04 
Median -0.69 
Mode -0.69 
Standard Deviation 0.39 
Variance 0.15 
Kurtosis 2.56 
Skewness 1.94 
Range 1.44 
Minimum -0.69 
Maximum 0.74 
Sum 43.87 
Count 86 

Mean 3.19 
Standard Error 0.04 
Median 3.33 
Mode 3.37 
Standard Deviation 0.37 
Variance 0.14 
Kuttosis 2.39 
Skewness -1.46 
Range 1.85 
Minimum 1.84 
Maximum 3.69 
Sum 318.99 
Count 100 

H-Statistic 1.776 

UCL 95% 0.70 

kwmd cdmiun 

Mean 0.66 
Standard Error 0.04 
Median 0.50 
Mode 0.60 
Standard Deviation 0.37 
Variance 0.14 
Kurtosis 6.15 
Skewness 2.63 
Range 1.60 
Minimum 0.50 
Maximum 2.10 
Sum 66.80 
Count 86 

t-statistic 1.662 

UCL 95% 0.73 

H-Statistic 1.777 

UCL 96% 8 27.76 

Nwmd Chombn 

Mean 25.71 
Standard Error 0.77 
Median 28.00 
Mode 29.00 
Standard Deviation 7.65 
Variance 68.52 
Kurtosis -0.25 
Skewness -0.48 
Range 33.70 
Minimum 6.30 
Maximum 40.00 
Sum 2,671.20 
Count 100 

t-statistic 1.660 

UCL 96% 26.98 
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Lowmrmd Lad 
,- 

Mean 2.42 
Standard Error 0.06 
Median 2.30 
Mode 2.30 
Standard Deviation 0.66 
Variance 0.32 
Kurtosis 4.10 
Skewness 1.31 
Range 3.66 
Minimum 0.92 
Maximum 4.67 
Sum 229.74 
Count 95 

H-Statistic 1.891 

UCL 96% 14.68 

-Lad 

Mean 13.86 
Standard Error 1.39 
Median 10.00 
Mode 10.00 
Standard Deviation 13.68 
Variance 184.37 
Kurtosis 19.26 
Skewness 4.09 
Range 94.60 
Minimum 2.60 
Maximum 97.00 
Sum 1,316.OO 
Count 96 

t-statistic 1.661 

UCL 95% 16.17 

23425 


