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Department of Energy
Qak Ridge Operations

P.0. Box 2001
Oak Ridge, Tennessee 37831—8723

April 24, 1996

Ms. Angela Carpenter

Federal Facilities Section

U.S. Environmental Protection Agency, Region II
290 Broadway

18th Floor

New York, New York 10007-1866

Dear Ms. Carpenter:
MAYWOOD SITE - PROPOSED USE OF SUPPLEMENTAL STANDARDS

The purpose of this letter is to present the final hazard assessment for the area of residual
radioactive material above criteria on the rear of residential properties at 18, 20, and 22 Long
Valley Road in Lodi, New Jersey. The final hazard assessment incorporates the changes you
suggested in your letter of January 24, 1996. As we have discussed, supplemental standards may
be appropriate when the removal of radioactive materials to the cleanup criteria would produce
harm to the environment that is clearly excessive when compared to a small reduction of risk.

The area of interest contains mature trees that are the only sound barrier and aesthetic element
between the above referenced residential properties and Interstate-80. Our project representatives
have met with the affected property owners to explain that DOE is presenting a hazard
assessment to EPA, and all have expressed a strong desire to keep the trees if at all possible.

Enclosed please find the hazard assessment for the subject properties (Attachment A). The
scenarios are modeled using RESRAD Version 5.61 to obtain dose and risk information.

- Attachment B contains a summary of additional sampling data for this area that is based on
samples collected in March 1996. Attachment C presents supporting documentation for the
statistical analysis of data outlined in Attachment A.

Your suggestions, which have been incorporated, were to include a drinking water pathway, to

use the UCL, ¢ instead of the arithmetic mean activity concentration values, and to include a
future use scenario that evaluates soil disturbance. The 95% upper confidence level of the mean
activity concentration values are used throughout the final dose analysis. A future worker
scenario has been included, evaluating the dose to a worker who cuts down and removes the
trees. The future resident scenario includes a drinking water and a produce ingestion (garden)

pathway.

The maximum dose to current residents from the area of interest is 5.9 mrem/yr. The excess
cancer risk is estimated to be 5.1 x 10°. The future one-time dose to a worker cutting down the

trees is estimated to be 1.4 mrem with an incremental cancer risk of 1.2 x 10°.
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The maximum dose to a future resident (including drinking water and produce ingestion
pathways) is estimated to be 12 mrem/yr with an excess cancer risk of 7.8 x 107 The maximum
dose results for all three scenarios are below the EPA proposed guideline of 15 mrem/yr and the
DOE guideline of 100 mrem/yr. The maximum excess cancer risks are all within the EPA target

risk range of 10 to 10

At this time, I am requesting your approval to establish supplemental criteria for this area at the
existing radionuclide activity concentration values. As we have discussed, the application of
supplemental criteria is considered an acceptable approach and has been implemented at 2 number
of sites by both DOE and EPA. Their use is explicitly provided for under DOE directives (DOE
Order 5400.5 and proposed 10 CFR 834 regulations) and EPA regulations pertaining to residual
radioactive materials similar to those at the Maywood site (40 CFR 192).

If you have any questions or would like to discuss the enclosed information in greater detail,
please call me at (423) 576-5724.

Sincerely,

A,,/M C o

Susan M. Cange, Site Manager
Former Sites Restoration Division

Enclosures

ce: Nick Marton, NJDEP
Alexander Williams, DOE-HQ
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Ms. Angela Carpenter

Federal Facilities Section :
U.S. Environmental Protection Agency, Region I
250 Broadway

18th Floor

New York, New York 10007-1866

Dear Ms. Carpenter:
MAYWOOD SITE - PROPOSED USE OF SUPPLEMENTAL STANDARDS

The purpose of this letter is to present the final hazard assessment for the area of residual
radioactive material above criteria on the rear of residential properties at 18, 20, and 22 Long
Valley Road in Lodi, New Jersey. The final hazard assessment incorporates the changes you
suggested in your letter of January 24, 1996, As we have discussed, supplemental standards may
be appropriate when the removal of radioactive materials to the cleanup criteria would preduce
harm to the environment that is clearly excessive when compared to 2 small reduction of risk.

The area of interest contains mature trees that are the only sound barrier and aesthetic element
beiween the above referenced residential properties and Interstate-80. Our project representatives
have met with the affected Property owners to explain that DOE is presenting a hazard
assessment t0 EPA, and all have expressed a strong desire to Keep the trees if at all possible.

Enclosed please find the hazard assessment for the subject properties (Attachment A). The
scenarios are modeled using RESRAD Version 5.61 to obtain dose and risk information,
Attachment B contains a simmary of additional sampling data for this area that is based on
samples collected in March 1996. Attachment C presents supporting documentation for the
statistical analysis of data cutlined in Attachr ant A.

Your suggestions, which have been incorporated, were to include a drinking water pathway, to
use the UCL, 45 instead of the arithmetic mean activity concentration values, and to include a
future use scenario that evaluates soil disturbance. The 95 % upper confidence level of the mean
activity concentration values are used throughout the final dose analysis. A future worker
scenario has been included, evaluating the dose to a worker who cuts down and removes the
trees. The future resident scenario includes a drinking water and a produce ingestion {garden)
pathway,

The maximum dose to current residents from the area of interest is 5.9 mrem/yr. The excess
cancer risk is estimated to be 5.1 x 10°. The future one-time dose 1o 2 worker cutting down the
trees is estimated to be 1.4 mrem with an incremental cancer risk of 1.2 x 10°%.
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The maxxmum dose to » future resident (including drinking water and produce ingestion :
pathways) is estimated o be 12 mrem/yr with an excess cancsr tisk of 7.8 x 10°%. The maximum .
dose results for.all three scenarios are below the EPA proposed guideline of 15 mrem/yr and-the .
DOE guideline of 100 mrem/yr.  The max:mum excess cancer risks are all within the EPA target-" o
nsk range of 10“ 0 10“

'At' tlns ume Tam requestmg your approxal to establish supplemental criteria for this area at the
~e:nstmg radionuclide activity concentration values. As we have discussed, the application of _
-supplemﬂntal criteria s considered an acceptable approach-and has been imnplemented at a number -
- of sites by both DOE and EPA. Their use is explicitly provided for under DOE directives (DOE
" Order 5400.5 and proposed 10 CFR 834 regulations) and EPA regulations pertaining to residual -
’radxoacmve matmals similar to those at the Maywood site (40 CFR 192).

‘ —If you have any quesnons or would like to discuss the enclosed information in greater det..ﬂ
E 5p1ease call me at (423) 576-5724. :

ey 2

Sincerely,

Susan M. Cange, Site Manager
Former Sites Restoration Division

" Enclosures

ce: Nick Marton, NJDEP
Alexander Williams, DOE-HQ
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18,20, AND 22 LONG VALLEY ROAD
HAZARD ASSESSMENT
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18, 20, AND 22 LONG VALLEY ROAD
HAZARD ASSESSMENT

A.1. Introduction

‘Fhis analysis presents estimates of incremental doses and cancer risks to current and potential
receptors at 13, $0, and 22 Long Valley Road (Figure 1). A row of old-growth trees is present
along the back of these three Maywood vicinity properties (Figure 2). This row of trees acts as a
sound and aesthetic barrier between the properties and Interstate-80. Residual radicactive material
above criteria is present in this area ranging from the surface to approximately 1 m in depth. Recent
data indicates an average depth of 0.5 m and an areal extent of 441 m®. The area for which
supplemental criterid will be developed is shown with a blue line on both Figure 1 and Figure 2.
The additional areas will be remediated including the hot spot outlined with a green line on Figure 2.

The risk estimates for these properties have been computed using RESRAD Version 5 .61
computer code (Yu et. al. 1993a) which has been developed to implement the DCE guidelines for
residual radioactive material as specified in DOE Order 5400.5 (DOE 1950).

Exposure assumptions for the residual risk analysis were selected to maintain consistency with
those previously used in the Baseline Risk Assessment for the Maywood Site (DOE 1993) and the
DOE statement of position regarding the dispute on cleanup criteria (Frice 1993). Key exposure .
-parameter assumptions are presented within each scenario discussion (current resident, future worker,
future resident). Parameter values assumed for site-specific geotechnical characteristics are
summarized in Table A-1. The unsaturated zone thickness is assumed to be 0 m based on recent data
that indicates that the groundwater table is high in this area and is in contact with the contaminated
Zone.

Estimates of residual dose and risk are presented out to a period of 1000 vears (except for
the future worker scenario which is a one-time exposure). The 1000-year period was selected as a
reasonable maximum time horizon, as predictions at longer times become increasingly uncertain.

A.2. Determination of the 95% Upper Confidence Level of the Mean Activity Concentration
Values ‘

In "Supplemental Guidance to RAGS (Risk Assessment Guidance for Superfund): Calculating
the Concentration Term", the EPA describes its rationale behind the use of and provides examples
of how to calculate the 95% UCL of the mean (EPA 1992b). The 95% UCL of a mean is defined
as a value that, when calculated repeatedly for randomly drawn subsets of site data, equals or
exceeds the true mean 95% of the time. The 95% UCL therefore accounts for uncertainties due to
limited sampling data. As the quantity of sampling data increases, uncertainties decrease, and the
UCL moves closer to the true mean. Historical sampling data from Superfund sites have shown that
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Table A-1. Geotechnical Parameter Assumptions.

o u Parameter Assumed Value

Contaminated zone total porosity 0.45
Contarcinated zone effective porosity 0.26
Contaminated zone hydraulic conductivity 1.23 m/yr
Saturated zone total porosity - : 045
Saturated zone effective porosity 0.26
Saturated zone hydraulic conductivity 123 m/yr
Saturated zone hydraulic gradient 0.01
Unsaturated zone thickness 0 m
Al Precipitation rate : 1.07 m/yr
Runoff coefficient _ 0.25
Average annual wind speed 4.6.m/s
Soil specific b 5.3
Soil density : : 1.6 g/cm?®
Well pump intake depth below water table Im
Soil erosion rate® 6 x 10° m/yr
Distribution coefficient, X
Thorium 60,000
Radium ' 450
Uranium 450
Lead : . S00
Actinium 1,500
Protactinium 2,500

* Reference: Yu et.al. 1993b.

b Reference: Baes et.al. 1984; Sheppard and Thibault 1990.

A-d
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data sets with 20 to 30 samples per exposure area provide fairly consistent estimates of the mean
(i.e., the 95% UCL is close to the sample mean).

A.2.1. Additional Sampling

Historically, only seven subsurface samples in this area had been analyzed for activity
copcentrations. The remainder had only gamma radiation readings. A statisticaily-based sampling
* plan was developed to augment the existing data and aliow for the use of the 95 % upper confidence
timit (UCL) of the mean activity concentrations in the dose calculations for this hazard assessment.

A classical random sampling design was used to locate 24 additional boreholes in the area
of concern. The EPA "Guidance for Data Useability in Risk Assessment (Part A)" asserts that a
~glastical random samipling design is appropriate for use in sampling any medium to define the
representative concentration value over the exposure area (EPA 1992a). It is not subject to
judgmental biases, and produces known estimates as well as recognized statistical measures and
guidelines.

In order to develop a random sampling design, a 10 ft x 12 ft grid was superimposed on the
area. A random number generator was used to generate 24 sets of random grid coordinates. Soil
samples and downhole gamma radiation readings were collected from the boreholes located as these
grid coordinates. Samples were analyzed from the depth with the highest gamma reading from each
borehole. This strategy skews the mean concentration for the area high and provides conservative
dose and risk estimates. Four additional samples were analyzed from the area of concern in order
to prescnt a more representative data set. This data is presented in Table B-1 along with activity
concentration data that was collected last year. Last year’s borehole identifiers begin with "95R";
the most recent borehole identifiers begin with "96R". Borehole locations are shown on Figure 2.

Historical surface soil sample results were also used in developing the 95% UCL of the mean
activity concentration. This data is shown in Table B-2 and corresponds to surface soil sampling
locations indicated on Figure 2.

For purposes of the hazard assessment, it is equally important to determine the areal and
vertical extent of the contamination. Six boreholes were intentionally placed to assist in refining the
areal boundary (boreholes #96R25 - #96R30 shown on Figure 2). The data obtained from these
boreholes is presented in Table B-3.

During the sampling effort, borehole #96R20 on 22 Long Valley showed unusually high
gamina radiation levels. Six additional boreholes (¥96R31-#96R36 shown on Figure 2) were placed
to determine the areal and vertical extent of the hot spot. The borehole data is presented in
Table B-4. This area is outlined with a green line on Figures 1 and 2 and will be excavated during
remediation of the rest of the property.

A.2.2. Data Analysis

Distribution analysis was performed on the data contained in Tables B-1 and B-2 to determine
the appropriate statistical methods needed to calculate the mean and the 95% UCL activity

A-S
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“concenfrations. Attachment C contains the results of the distribution analysis for radium-226,

 Th-232 data is lognormally distributed, and the U-238 data does not fit either distribution. Further
-analysis was not performed on U-238 because of the proliferation of results that are below the
" detection limit. The highest detected value of 12.73 pCi/g was used as the U-238 activity
- concentration in the dose assessment.

‘ - The statistical program used to analyze the 49 sampie results for Ra-226 calculates the mean
""" and standard deviation for normally distributed data. The foliowing equation is used to determine
.. the 95% UCL of the mean activity concentration for the Ra-2Z6 normally distributed data (Gilbert

Lo 1987).
) UCLgy gs=X+t B
0.9‘5 o r0.95.0-1 \/I—'l
where: X = mean activity concentration, 1.35 pCi/g from printout
s = standard deviation, 0.50 pCi/g from printout
n = number of samples, 49
tossnq = student t statistic given in Gilbert 1987, 1.6775

Ra-226 UCL o = 1.47 pCilg

For the Th-232 data, the mean and variance must be calculated using lognormal statistics.
In lognormal statistics, the data is transformed using the natural logarithm of the concentration
values. The mean and variance of the transformed data is used to find the 95% UCL of the mean
of the untransformed (original) data, The data in Tables B-1 and B-2 were entered into a spreadsheset
shown in Table C-1. Each concentration value, x; was transformed by taking the natural log, In(x).
The mean of the transformed data, y, was found to be 2.55. The variance, s,?, is calculated by the
spreadsheet using the following equation (Gilbert 1987):

g2, 2, (In(x) —y)?

4 n-1

where: y = mean of the transformed data, 2.55
In(x} = natural logarithm of each concentration value
n = number of sampies, 49

A-6

- thorium-232, and uranium-238 data. The best-fit distribution is indicated by a value in the box -
labelled "Prob > D" which is greater than 0.05. The Ra-226 data is normally distributed, the -

1
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: ‘__‘ .  The mean of the untransformed (original) data is calculated using the following equation (G':lbérf
ST 1987): '

SZ
X=eXp (y+—§’i)

Th-232 Mean = 15.5 pCi/g

The 95% UCL of the mean is derived by using the following equation (Gilbert 1987):

s H
- UCL, oc=eXp (y+0.552+ £ 0:25)
0,85 . ¥ m

where: y = mean of transformed data, 2.55
5,2 = variance of transformed data, 0.38
Hges = H statistic (Gilbert 1987), 1.96
n = number of samples, 49

Th-232 UCLy s = 18.4 pCilg

Since the 95% UCL is close to the mean for both Ra-226 and Th-232, the data set is
sufficient to support the statistical analysis performed. The 95% UCL concentrations are very
conservative because the majority of the analyzed samples were taken from the highest gamma
radiation reading throughout the depth of each borehole. For U-238, the maximum measured
concentration is used for this analysis. The activity concentration values used in the RESRAD
analyses are: : ’

Th-232: 18.4 pCi/g
Ra-226: 1.47 pCil/g
U-238: 12,7, pCi/g

A.3. Current Resident Scenario

The current resident scenario mimics the current site usage. The current resident scenario
includes external exposure, particulate inhalation, and incidental soil ingestion pathways. Produce
ingestion is not included in this anaiysis because it is unlikely that a homeowner would place a
garden in this area of trees and brush. On-site production of meat, milk, or fish is not considered,
and all water is obtained from a municipal water supply. Site-specific source term assumptions are
summarized in Table A-2 and are used in the future worker and the future resident scenario as well.
Exposure parameter assumptions for the current resident scenario are shown in Table A-3.

A-7
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Table A-2. Source Term Assumpiions for Long Valley Properties.

Paranieter

U-235 + Progeny*

Units Long Valley Rd Trees

Area of contaminated zone m? 441
Thickness of contaminated zone m 0.5
Cover depth m 0
Radionuclide concentrations pCi/g

Th-232 + Progeny - - © e 18.4 )

Ra-226 + Progeny 1.47

U-238 + Progeny 12.73

U-234
0.59

* Assumed 4.6% of U-238 concéntration, based on relative isotopic abundance.

Table A-3. Exposure Parameter Assumptions for Current Resident Scepario.

Parameter Units Input value
Outdoor occupancy factor % 2
Exposure duration: yrs 30
Inhalation rate m’/yr 7300
Dust loading pg/mé 200
Dust from soil origin % 50
Dust respirable fraction % 30

Soil ingestion rate alyr 35
Fraction of dricking water - 0

from onsite well

- A-8
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g " Indoor exposure is not considered in this analysis because the exposure raie in each home has
actuaily been measured. The results are summarized in Table A-4 and compared to the background
.- exposure rate for the area as determined in the Remedial Investigation Repor: for the Maywood Site
- (DOE 1992). The exposure rates measured in the three homes are equivalent to background even

. before any remediation of the property is performed. This indicates that there is no additional dose

to the homeowner inside his home _from the residual radioactive material above criteria.

Table A-4. Indoor Exposure Rate Measurements.

Property Indoor Background
Exposure Rate® | Exposure Rate®
R R "~ “(@R/h) (uR/)
18 Long Valley Road® 5 9
20 Long Valley Road® 6 9
22 Long Valley Road* 6 9

* Measurements include background.
b Data source: DOE 1992.
¢ Data source: BNI 1988a.
4 Data source: BNI 1988b.
¢ Data source: BNI 1688c.

The homeowner is assumed to spend 2% of his time outside in the area of interest. This is
conservative because currently this area is not included in the yards of 20 and 22 Long Valley and
is difficult to access. The risk analysis assumes no cover material even though the trees themselves
provide shielding from the trunk and roots.

The total effective dose eouxvaient (TEDE) and incremental risk estimates for the current
homeowner from the residual radioactive material are surnmarized in Table A-5. The maximum dose
from this scenario is well below the EPA proposed guideline of 15 mrem and the maximum cancer
risk is within the EPA target risk range ¢. 10* to 10,

Table A-5. Estimated Dose and Risk from Current Resident Scenario.

Lifetime
Time Increment - TEBE Excess Cancer
(mrem/yr) Risk
0 yrs 5.% 4.8 x 10°
Maximum at 1000 yrs 5.9 5.1 % 10°
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A.4, Future Worker Scenario

~ The future worker scenario assumes that a worker cuts down and removes the old-growth
trees in the area. External exposure, particulate inhalation, and incidental soil ingestion are the
exposure pathways assumed for the future worker scenario. This activity is conservatively estimated
to take one week (40 hrs/week which is 0.5% of one year). Source term assumptions are shown in
Table A 2. Exposure parameter assumptions are summarized in Table A-6.

Table A-6. Exposure Parameter Assumptions for Future Worker Scenario.

Parameter | , Units Input vatee
Outdoor occupancy factor % 0.5 }
Exposurc'duration , YIS i

Inhalation rate ' 7 mi/yr 7300

Dust loading ' pg/m? 200

Dust from soil origin ] % 50

Dust respirable fraction % 30

Soil ingestion rate : glyr , 35

Fraction of drinking water ' - 0

from onsite well

The estimated dose from this activity is 1.4 mrem; the cstimated cancer risk is 1.2 ¥ 10°%,
Both values are within current and proposed EPA gnidelines.

A.5. Future Resident Scenario

A future resident scenario is modellea by assuming that the area of trees has been cleared and
a garden and a well have been installed in the area, Thus, the future resident scenario included the
external exposure, particulate inhalation, incidental soil ingestion, produce ingestion, and drinking
water ingestion pathways. This future resident scenario represents the worst-case, but highly
unlikely, future use for the property,

A residential scenario incorporating a house built in the former area of trees has not been
evaluated due to the improbability that a house would ever be built in this area. The basis for this
hazard assessment is that the trees provide a shield from Interstate-80. The houses presently on these
properties are more than 90 m from I-80. A house built in the area of the trees would be less than
30 m from the interstate. Additionally, this area hzs 2 high groundwater table (approximately 0.6 m
to 1.5 m below grade) which would prevent the construction of a house unless considerable. fill

"A-10

T T Mt Lo ) s ooty Pl Ay g e sy Mt b .~ e



" material is used, such as was used in the Branca Court area. The Branca Court area was originally
the same elevation as the back of the Long Valley Road properties. In order to develop the area,
appreximately 1.2 m of fill was added and slab-on-grade houses were built. Due to the proximity
. to Interstate-80 and the groundwater problems, it is extremely unlikely that a house would ever be
. built on the back of the Long Valley properties; therefore, this scenario is not evaluated.

Source term assumptions are shown in Table A-2, Expocure parameter assumptions are given
© in Table A-7. Again, indoor exposure is not evaluated due to existing exposure rate data. This
" would not change in the future resident scenario.

Site-specific values were developed for several of the parden pathway parameters to better
~ approximate actual site conditions. As shown in Table A-7, the amount of fruit and non-leafy
vegetables consumed yearly is estimated to be 105 kg/yr and the amount of leafy vegztables
consumed yearly is given as 14 kg/yr. These values were computed with informaticn from the EPA
Exposure Factors Handbook (EPA 1989) and NUREG/CR-5512 (NRC 1992). The NRC estimates
that Americans eat 11 kg/yr of leafy vegetables, 51 kg/yr of other vegetables, and 46 kg/yr of fruit.
EPA estimates slightly higher consumption rates of 70 kg/yr of vegetables and 49 kg/yr of fruits,
Using the NRC data to determine that approximately 20% of consumed vegerables are leafy and 80%
are non-leafy, the EPA data yields consumption rates of 105 kg/yr of non-leafy vegetables and fruit -
and 14 kg/yr of leafy vegetables.

Since the size of a home garden in the future in this area is unknown, the amount of fruit and
vegetables consumed from a home garden must be estimated. The draft Exposure Factors Handbook
(EPA. 1996) estimates that 8% of the fruit and 4.4% of the vegetables consumed yearly come from
home gardens in suburban areas in the Northeast. A combined percentage of 5.2% was used in the
analysis,

Plant/soil transfer factors were computed from data in NUREG/CR-5512. The NRC presents
plant/soil transfer factors by leafy vegetables, other vegetables, and fruits. The data discussed above
for consumption rates were used to obtain weighted average plant/soil transfer factors for each
element of interest. Thesé weighted average plant/soil transfer factors are given in Table A-7.

The dose and incremental cancer risk from the future resident scenario are summarized in
Table A-8. The resulting values are within current and proposed EPA guidelines.

A.6. Conclusions

Results of these analyses (summarized in Table A-9) indicate that the current and future usage
scenarios for 18, 20, and 22 Long Valley Road will not exceed the proposed EPA TEDE guideline
of 15 mrem/yr or the DOE guideline of 30 mrem/yr. Estimates of excess cancer risk are within
EPA’s target risk range of 10 to 10*. Due to the conservative nature of the analysis, actual doses
and risks from the residual radioactive material above criteria around the tree area are expected to
be lower. Therefore, supplemental standards of current radionuclide concentrations should be
estabiished for this area.

A-11
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- :__ Table A-T. Exposure Paxfametef Assumptions for Future Resident Scenario.

Input value
R S S e e e e e
"X Expcsure duration 30
ginhailaﬁon rate 7300
‘Dust loading  pgl® 200
|l Dust from soil origin ‘ % 50
i “Dust respifable fraction % 30
Soii ingestion rate _ glyr | 35
Praction of drinking water - 1
from onsite well :
Fraction of irrigation water - 1
from onsite well
Fruit and non-leafy vegetables  kglyr 105
consumed yearly
Leafy vegetables consumed yearly kg/yr 14
Fraction of produce from home garden - 0.052
Plant/soil transfer factors _ -
Lead _ 5.9E-3
Radium 1.2E-2
Actinium 6.7E-4
Thorium : 7 75-4
Protactinium . 4 3E-4
Uranium 1.CE-2

A-12




Lifetime
Excess Cancer
Risk

5.7 x 10°

7.8 x 108

Table A-9. Estimated Dose and Risk from Supplemental Criteria.

Lifetime
Scenario TEDE® Excess Cancer
{mrem/yr) Risk®
Current Resident 5.8 4.8 x 107
5.9 5.1 x 107
Future Worker 1.4 1.2 x 10°
{one-time only)
Future Resident 7.6 5.7 x 10°
i1.9 7.8 x 103

*  Top value represents tir.e=0; bottom value is maximum dose/risk

over the period of analysis (1=1000 yrs), if different from t=0.

A-13
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ATTACHMENT B

Additional Sampling Data




Table B-1

Hazard Assessment Area

AT
i8 Long Valley | 96R01 N 749735 138RS455 | 0-05 26100 . : _
E 2163883 138RS456 | 0.5-1.0 | 50850 1342 [058] 131 [0.12] 8.05 147] -
138RS457 | 1.0-15 | 49590 ’ '
138RS458 | 1.5-2.0 | 35100
138RS459 | 2.0-25 | 26900
138RS46C | 2.5-3.0 | 16760
96R02 N 749723 138RS403 [ 0-05 28050
E 2163881 138RS404 | 0.5-1.0 | 40000 6.84 |031]| 087 | 0.08
138RS405 | 1.0-1.5 | 41760 |
138RS406 | 1.6-2.0 | 56600 10.68 [047] 147 | 0.11
138RS407 | 2.0-25 | 54500
138RS408 | 2.5-3.0 | REFUSAL
95R03 N 748723 138RS386-| 0-05 24330
E 2163891 138RS386A | 05-1.0 | 39470
‘ 138RS387 | 1.0-1.5 | 42550 6.03 [029] 0.83
138RS388 | 1.5-2.0 | 42250
138RS389 | 2.0-2.5 | 37500 540 [0.28] 092
138RS390 | 2.5-3.0 15230
20Long Valley, | 95R03 N 749702 136RS080 | 0-0.5 25109
E 2163891 138RS081 | 0.5-1.0 | 44128
138RS082 | 1.0-15 | 67500
138RS083 | 1.5-20 72210 1320 [0.44] 163 | 0.13 (SRR
138RS084 | 2.0-25 | 57693
138RS085 | 2.5-3.0 | 48101
138RS086 | 3.0-3.5 | 26905
138RS087 | 3.5-4.0 16086

Page 1 of 7
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Table 8-1 : Tl Lo - : Lo
Hazard Assessment Area , P R e )

20 Long Valley S5R06 N 748687 138RS3072 0-0.5 59407 1310 [ 046] -1.60 | 015 | 9.68 2.57

E 2163890 138RS073 | 0.5-1.0 54055
138RS074 | 1.0-15 25424
138RS075 | 1.5-2.0 12669

95R04 N 749711 138RS380 | 0-05 24790
E 2163888 138RS381 | 05-1.0 31350
. 138RS382 | 1.0-15 31480 534 [029| 121 [0.12]| 672 1.21
138RS383 | 1.5-2.0 27120 N
138RS384 | 2.0-25 19880
138RS385 | 2.5-3.0 15330

96R05 N 748689 138RS362 0-0.5 22070
E 2163206 138RS363 | 05-1.0 24500
' 138RS364 | 1.0-1.5 25600
138RS365 | 1.5-2.0 29700

138RS386 | 2.0-2.5 38460 515 [0.26( 0.09 | 0.08 SATEE
i 138RS367 | 2.5-3.0 25200
96R05 N 749687 138RS443 | 0-05 34750 1098 [053] 1.33 j013] 561 1.43
E 2163882 138RS444 | 0.5-1.0 25000
o 138RS445 | 1.0-15 13580
T 138RS446 | 1.5-2.0 12550
138RS447 | 2.0-2.5 | 10200
138RS448 | 2.5-3.0 | REFUSAL
g5RO7 N 749687 138R8374 0-05 50000
E 2163503 138RS375 | 0.5-1.0 79370 1406 [057] 115 | 013 | 8.46 1.65

138R8376 | 1.0-1.5 40000
138RS8377 | 1.5-2.0 16140
138R8378 | 2.0-2.5 9460
138RS379 | 2.5-3.0 8510

guelni
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Table B-1 o o S
Hazard Assessment Area e e v .
'.q,,:}é':’-( f_?‘f‘?a :‘i&j’i‘%ﬁv NG 2 o ) TR TR 2 : 2l X
20 Long Valley a6R08 N 749675 138RS449 0-05 62830 : gy o
2163879 438RS450 | 0.5-1.0 62440 9.02 043! 0.80 |0.09

138RS451 | 1.0-15 20570
138RS452 | 1.5-2.0 12460
138RS453 | 2.0-25 10030

5 138RS454 | 2.5-3.0 9980

96R09 N 749675 138R5284A| 0-0.5 68580
T E 2163900 138RS285 | 0.5-10 | 93900 700 |034] 085 1095} 305 | 097
] T 138R5286 | 1.0-15 | 24430
138RS287 | 1.5-2.0 | 14030
138RS268 | 2.0-25 | 9800

REFUSAL
“22tong Valley | 95RGS N 749573 138RS068 | 0-05 52632

E 2163828 13BRS069 | 05-10 92310 5270 | 068] 215 | 018 7.98 2.78
' 138RS070 | 1.0-15 58824
138RS071 | 1.5-20 16305

g5R 11 N 749657 {38RS062 | 0-05 30003
E 2163867 138RS063 | 05-1.0 | 38123

\ 138RS064 | 1.0-15 54302 750 | 024| 084 | 0.10 EGH;
138RS065 | 1.5-2.0 50822
138RS066 | 2.0-2.5 47984
138RS067 | 2.5-3.0 30481

95R12 N 749648 {3BRS058 0-0.5 48145
E 2163886 138RS059 | 0.5-10 73765
438RS060 | 1.0-15 85075
138RS061 | 1.5-20 88250

Page3of 7




Table B-1
Hazard Assessment Area

22Long Valley 95R15 N 749627 138RS052 35598
E 2163868 138RS053 | 0.5-1.0 54130 . .
{38RS054 | 1.0-1.5 | 100304 15.30 |051| 178 [ 016! 6.03 | 238
138RS055 | 1.5-2.0 70288 ' -
138RS056 | 2.0-2.5 29097
138RS057 | 2.5-3.0 12921 i
98R10 N 749663 138RS326 | 0-05 45800
E 2163865 138RS327 | 0.5-1.0 62120
- 138RS328 | 1.0-1.5 | 69450 757 |046| 1.16 | 0.12 EEgode:
138RS329 | 15-2.0 24790
138RS330 | 2.0-25 13190
138RS331 | 2.5-3.0 11340
95R11 N 744663 138RS368 | 0-0.5 135140 | 49.28 |168] 231 [022) 1273 | 270
E 2163876 138RS369 | 05-1.0 | 157900
138RS370 | 1.0-1.5 57150 1772 |069] 160 {044 | 8.16 1.76
138RS371 | 1.5-2.0 21500
"138RS372 | 2.0-25 14635
138RS373 | 2.5-3.0 | 11930 N
96R12 N 749663 138RS251 | 0-05 60310
E 2163879 138RS252 | 0.5-1.0 85840 12.95 |051| 1.08 | 0.10 6065
128RS253 | 1.0-15 41670
138RS254 | 15-2.0 13920
o 138RS255 | 2.0-2.5 8000
138RS256 | 2.5-3.0 | REFUSAL
95R13 N 749651 138RS320 | 0-05 35720
E 2163863 138R5321 | 0.5-1.0 51280 1235 |052] 113 [012]| 587 1.43
t38RS322 | 1.0-15 33330 '
138RS323 | 15-2.0 | 22140
138RS324 | 2.0-25 17810
138RS325 | 25-3.0 14020

Pagedof 7
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Table B-1
Hazard Assessment Area

22 Long Vauey 96R14 N 749651 33150
E 2163883 138RS303 | 05-1.0 | 63700
138RS304 | 1.0-15 | 75100 21.80 |0.87| 160 | 0.15] 11.40 | 2.09
136RS305 | 15-2.0 | 38220
136R5306 | 2.0-25 | 24790
138RS307 | 25-30 | 19430
96R15 ‘N 749651 138R5273 | 0-05 50860
E 2163694 138R8374 | 05-10 | 72270
138R5275 | 1.0-16 | 158740 | 4220 |1.44| 244 | 048] 7.51 | 212
138RS276 | 15-2.0 | 97460
138RS277 | 2.0-25 | 44480
138RS278 | 25-30 | 21280
96R16 N 749539 138R5295 | 0-05 31100 |
E 2163849 138R5295 | 05-1.0 | 43170 989 |045| 128 | 012 | 6.97 | 1.59
138R5267 | 1.0-15 | 18130 1T 7T
138RS208 | 16-20 | 11390
136RS299 | 2.0-25 | 11650
1386RS300 | 2.5-3.0 | 10990
g5R17 N'749639 136RS338 | 0-05 28570
E 2163860 138RS335 | 05-10 | 44450 ,
13BRS340 | 1.0-15 | 50900 1240 |058| 157 | 0.16| 8.98 | 1.90
138RS341 | 15-20 | 17050
{38RS342 | 20-25 | 10800
138RS343 | 2.5-3.0 | 10230
S5R18 N 748639 138RS308 | 0-05 36730
E 2163680 136RS300 | 05-10 | 42470
138RS310 | 1.0-15 | 46150 671 (034 078 | 0.08 &
138RS311 | 15-2.0 | 25000
138RS312 | 20-25 | 14470
138RS313 | 25-3.0 | 11950

Page 50of 7
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22 tong Valley | 96R19 N 749839 {38RS278 | 0-05 69610
‘ E 2163891 138RS280 | 05-1.0 143550
138RS281 | 1.0-15 174420 2376 1084| 142 | 013
138RS282 | 1.5-20 81530 .
B {138RS283 | 2.0-25 27780
138RS284 | 25-3.0 14520 .
96R21 N 758627 138RS344 | 0-0.5 36715 ?
- E 2163867 138RS345 | 05-1.0 67040 .
- 138RS246 | 1.0-1.5 92310 i549 |069| 143 |04
138RS347 | 15-2.0 £6604
138RS348 | 2.0-25 223099
138RS349 | 25-30 10381
96R22 N 748627 138RS267 | 0-05 29850
£ 2163888 138RS268 | 0.5-1.0 33900
' 138RS269 | 1.0-1.5 40540 . S
138RS270 | 1.5-20 56080 | 1181 |049] 124 | 012 S
138RS271 | 2.0-25 57690
138RS272 | 25-3.0 24490
- 96R23 N 749615 138RS257 | 0-05 11650
E 2163874 138RS258 | 0.5-1.0 14960 .
138RS259 | 1.0-1.5 27600
138RS260 | 1.5-2.0 19000
138RS261 | 2.0-25 26560
138RS262 | 25-3.40 53100 7660 1067| 154 | 044 | 585 | 1.70
138RS263 | 3.0-3.5 48000
138RS264 | 3.5-4.0 22320 .
138RS265 | 4.0-4.5 11920
138RS266 | 4.5-5.0 10350

Page6of7
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Table B-1°:
Hazard Assessment Ar

Fu (3 J N
N 749615 138RS415 | .0-0.5" | 113580 |
E 2163885 138RS416 | 0.5-1.0 | -24500 -
138RS417 | 1.0-15 | 41670 [ ~ | .t T
138RS418 | 15-2.0 | . 64520 12,57 10583 1.1 | 012
138RS419 | 2.0-2.5 | 128210 | N
138RS420 | 25-3.0 | 166670 | 5596 71190| 264 1024
138RS421 | 3.0-35 | 86270 B '
138RS422 | 35-4.0 | 30300
138RS423 | 4.0-45 | 12630
138RS424 | 45-5.0 | 10280

Shaded sreas represent a rasult thatrwas less than the detection limit (MDA).
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Table B-2
Hazard Assessment Area

18 Long Valley" N 749726 0-05 58.30 1.30 .
E 2163878 0.5-1.0 31.90 1.30 1.50 0.80
20 Long Valley® N 749686 0-05 17.60 3.00 1.30 0.30
' E 2163900 05-1.0 11.40 0.60 2.50 0.50 10.50 410
N 749688 0-05 7.90 0.90 1.70 0.40
E 2163906 05-1.0 6.80 1.30  ERHOuS
L
N 749689 0-05 9.50 140 | 150 | 040 1t
E 2163909 05-1.0 8.60 2.60 PRGOS : A
22 Long Valley® N 749612 0-05 12.00 1.50 1.80 0.50
E 2163863 0.5-1.0 26.60 2.70 1.50 1.00
N 749625 0-0.5 9.90 1.50 B0
E 2163889 05-10 10.10 1.20 0.80 0.10
N 749662 0-05 9.40 1.40
E 2163865 0.5-1.0 6.40 1.00 0.40
N 749674 0-05 27.70 2.70 1.90 0.50
E 2163902 0.5-1.0 16.40 2.00  ERRE0E

Shaded areas represent a resuit that was tess than the detection limit (MDA).

® Data from Radiclogical Charactenzation Report for 18 Long Valfley Road, DOEIOR/20722-170, 1988,

® Data from Radiological Characterization Report for 20 Long Valley Road, DOE/OR/20722-171, 1988.

¢ Data from Radiological Characterization Report for 22 Long Valley Road, DOE/OR/20722-172, 1988,

Page 1 of 1
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Tabie B-3

Boundary Samples for
==t

18 Long Vailey | S8RO1. N 749736 138RS088 0-05 34936 : .

E 2163874 138RS0B9 | 05-1.0 | 39715 638 | 0.30 | 09e | 0.13
138RS090 | 1.0-15 | 33116
138RS091 | 1.5-2.0 17606
183RS092 | 1.5-20 () i

" 95R02 N 749740 138RS098 | 0-05 13004 '

E 2163847 138RS099 | 05-1.0 13878
138RS100 | 1.0-1.5 14131
138RS101 | 10-15 ()
138RS102 | 1.5-20 16151 099 (015 | 079 | 0.10 &

96R29 N7-9714 138RS461 | 0-05 23810

E 2163876 138RS462 | 05-1.0 | 22900
138RS463 | 1.0-15 15540
138RS464 | 1.5-20 | 29000 ‘
138RS465 | 2.0-25 | 31210 135 | 013 | 068 | 0.06
138RS466 | 2.5-3.0 | 24600 :

96R30 N 748750 138RS467 | 0-05 18130

E 2163867 138RS468 | 05-1.0 | 26320 668 | 033 ] 105 | 0.09
138RS469 | 1.0-15 | 23540 | -
138RS470 | 1.5-2.0 13630
138RS471 | 2.0-25 11650

20 Long Vailey 95R05 N 749710 138RS103 | 0-0.5 31790 .

E 2163858 138RS104 | 05-10 | 25119 i68 | 076 | 102 | 0.10
138RS105 | 05-1.0 (a) 216 | 016 | 092 | 009
138RS106 | 1.0-15 14256

1.5-2.0 | REFUSAL

Page 10f3
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Table B-3
Boundary Sampies for

N 749 , 227 1047 ] 124 | 011 538 | 1.43
E 2163853 138RS094 | 05-1.0 12933
138RS095 | 1.0-15 9722
138RS0%6 | 1.0-15 (a)
138RS097 | 1.5-2.0 10351
g5R08 N 749677 138RS076 | 0-05 36238 925 | 038 117 | 014
E 2163374 138RS077 | 05-1.0 30185 421 | 023| 073 | 0.10
138RS078 | 1.0-15 12351
138RS079 | 1.5-2.0 11845
96R27 N 749693 138RS351 0-05 30000 557 | 0301 123 | 010 697 | 123
E 2143880 138RS392 | 0.5-1.0 18930
138RS33) | 1.0-1.5 12870
138RS304 | 1.5-20 10060 :
138RS395 | 2.0-25 | 9800 B
138RS396 | 2.5-3.0 9090
S6R28 N 749713 138RS408 | 0-0.5 31220 1018 | 048 | 121 | 0.13 | 1126 | 1.87
E 2163877 138RS410 | 0.5-1.0 23900
138RS411 | 1.0-15 15080
138RS412 | 1.5-2.0 14190
138RS413 | 2.0-25 12330
138RS414 | 2.5-3.0 9960
22 Long Valley 95R10 N 749650 138RS048 | 0-05 20907 356 | 024 | 1.15 1013 | 1360
- E 2163829 138RS049 | 0.5-1.0 18293 K
138RS050 | 1.0-1.5 13987
138RS051 | 15-2.0 12932
95R14 N 749631 138RS044 | 0-05 23909 243 | 020 065 | 042 373
E 2163831 138RS045 | 05-1.0 18536
138RS046 | 1.0-15 12864
138RS047 | 1.5-2.0 11542

Page20of3
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22 Long Valley 96R25 N 745630 138RS332 I O R T B s
E 2163845 138RS333 | 05-1.0 23800 3.54 1.023 ] 0774 000|303
138RS334 { 1.0-1.5 17410 ' e A R
138RS335 | 15-20 12000
138RS336 | 2.0-2.5 11720
138RS8337 | 2.5-3.0 12740
96R28 N 749656 138RS289 0-0.5 14850
E 2163885 138RS281 | 0.5-1.0 18640
138RS292 | 1.0-15 19740
138RS293 | 1.5-2.0 21350
138RS290 | 2.0-25 21200
138RS294 | 25-3.0 23450
Shaded areas represent a result that was less than the detection limit (MDA),
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Table B4
22 Long Valley

22Long Valley | 96R20 N 749627 |138RS314| 0-05 59400
E 2163857 |138RS315] 0.5-1.0 | 100400 - . :
138RS3161 1.0-1.5 | 247800 | 60.70 | 2.00 275 | 0.22
38RS317| 1.5-2.0 | 88000
138RS318| 2.0-2.5 | 30420
138RS319| 25-3.0 | 13510
96R31 N749625 |138RS356| 0-0.5 84340 2257 | 085 | 145 | 0.14
E 2163854 |138RS357| 0.5-1.0 | 179510
138RS358| 1.0-1.5 | 256420 | 131.00 | 4.28 474 | 0.41 o1
138RS359| 1.5-2.0 | 116280
138RS360| 2.0-2.5 | 37250 !
138RS261] 25-30 | 15790
96R32 N 749629 |138RS397] 0-05 124490
E 21838556 | 138RS398| 0.5-1.0 | 323100 | 10850 | 3.14 | 479 0.33 &%
~ [138RS399] 1.0-1.5 | 306840 . . -
138RS400| 1.5-2.0 | 96470 36.83. | 1.31 2.14 0.18
138RS401! 20-25 | 27860 -
138RS402| 25-3.0 | 14290
96R33 N749629 |138RS425| 0-0.5 44450 7.02 0.46 1.01 0.10 | 4.83 | 1.13
E 2163859 |138RS426| 0.56-1.0 | 71800
138RS427| 1.6-1.5 | 133040 | 2380 | 0.90 165 | 0.15
138RS428| 15-2.0 | 50420
138RS425| 20-2.5 | 16950
138RS430| 25-3.0 | 11340

Page 10of2
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Table B

: - 22Long Valey
22 Long Valley | 95R34 N749625 1138RS350| 0-0.5 | 37500 - 547710437069 |0,
£2163858 |13BRS351| 0.5-10 | 74450 | = ks
138RS3521 1.0-1.5 | 166210 | 2635 | 094 | 153
138RS353] 1.5-.2.0 | 95850 ’ o
138RS354| 2.0-25 | 28080
138RS355| 2.5-30 | 13275
96R35 N 749522 1138RS431| 0-05 29130
R2163854 |138RS432] 0.5-1.0 | 44780
138RS433| 1.0-15 | 145410 1230 | 0.52 078 | 010 & ]
138RS434| 15-2.0 | 170460
138RS435] 2.0-25 | 66600 11.99 | 0.56 1.12 | 042 =
138R8436( 2.5-3.0 | 22400 T R
96R35 N 749525 T438RS4371 0-05 48980 7.21 0.11 080 | 011] 325 [ 409
E 2163850 | 138RS438] 0.5-1.0 | 199360 :
138RS438| 1.0-1.5 | 123970 | 3160 | 143 | 293 018 | 1181 [ 240
138RS440]. 1.5-20 | 43220 |- - R R
138RS441] 2025 | 17600
138RS442] 25-30 | 13300

Shaded areas represent a result that was less than the detaction limit (MDA).

Page 2 of 2




o i5i2ug
B | ATTACHMENT C o
Statistical Analysis of Sampling Data B




EEMMALYTE: 2 Rge?

Tos

W

SO RN 1.8 1.7
E N - RESULT
' @__ e o Paromelric Density Eslinglion .
Curve- [ Ditlribylion | Hethod Sigao Itto/C Node
e | Nor o Somple 0.5021 feE T 1.3539
e | Lognormol ULE J.5001 k=% 0.9634
| 1
e

b

a

¢

|

Q0.5

t

i

¥

1e

N 2

12x ] RESULT
37 : Test {or Distribylion

Curve Dislridulion Mzon/Thelo Signme Lela/C Kolwogoroy 0 Prob » § _ i
———e———— Norao| 0.5021 . 2.1079 | 0.2000 o o
vt 11 LLIL LY 0.5053 0.2128 0.1398 0.0176
‘TEB Hoxents :

X o 45,0000 | Sum Wgts 49,0000
Heen - 1.3339 | Sun 6B.3400 |
Std Dev 0.5021 | Yorionce 0.2522
Skewness 8.504% | Kurtoais 0.8177
LS§s 161.9195 1 CS§ 12.1034
cy 37.0897 {Sd Ueon 0.0717 -
B i Quontiles ’ -
1001 Hox 2.8408 99.0z2 2.6400
75203 i.6000 97.5z 2.5000
S0z Med 1.3000 95.01 2.4400
5: Q3 0.9500 30.0% 2.1500
Uz Hin 0.0%090 18.0% 0.300¢
Renge 2.3500 5.0z 0.7800
23-01 0.6500 2.5 0.540¢0
Hode 1.5000 i.01 0.0300
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RESULY

¢ $12 18 74 30 35 4248 54 50

(=3
-

- 0

0 B0
i

80

Test for Discribution

Curve Distribulion Hean/Thele Signma leto/C Kotnogoroy O Prob » D
——~——{ Normo! 15.7914 12,471 . 0.2345 ¢.0010
———————{ Lognorag] e D.6184 2.5457 0.1208 n.4737

F% Momenls
I 4+9.0000 | Sun Kgls 45,0400
Heon . o 15.7914 | Sva 173.7880
Std Oev 124711 | Yariance 135.3283
Skewness “2.158) { Kurlosis £, 4538
yss 196844510 CSS . 7465.3594
cy 78.97391S5td Yeon 1.7815
”EE?ﬁ Guanliles
1802 Mox 58.3000 §9:0z2 $8.3000
753 Q3 16.5000 97 .52 55.8600
507 Hed 12,0000 95 .0 49,2800
25701 §.6000 90.0z Jt.s000
© 01 Hin {.6000 1.0z 6.8360
Range. 53.70040 5.0z 53400
03-01 8.0009 7.512 5.1500
dode 11,4900 .01 £.5000

87752 -

RESULT
RESE L Poromelric Density Estimotion
_Curve i Disiribulion | Helhod Wean/Theto tela/C dode. . - 1
e [ Norme | Semple ; : 15,7914
1| Lognrermai MLE

o
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CRESULT
LS '
N I . RESULT :
‘ﬁﬁ, g Sl - . . Porometric Densily Estimation . . 1w
- Curee Distribulion | Melhod Mecn/Thelo Sigma Irlo/C Mode
_ — | Horanl . Sample : z 3.3 ) 51284
| {ognorea] WLE 1.1052 k5 t. 2835 EEEEaE e 1.0639
& V :
e
e
Y
1o
1
0 9.
At
i.‘
¥
I
a’ v T T T
R T R T [ ST
@ RESULT
Eﬁ : Tesl lor Dislridulion
Curve Distribution Meen/Thelo Signo leta/C Kolmogorov D | Prob > 0
Hormol 3.3310 . 0.192% G.0G16
Lognormal 1,120% 1.2835 0.1941 0.001¢0
st Homentis
K 37.0000 [ Sun ¥Wgls 37.0009
Hean 5.1284 | Sum 189.7500
1 51d Dev 3.3310 | varionee 11.0855
P Stewnesy 0.4785 | Kurtosis - -0.7439
P 1372.5481 1 €55 _ 3994393
Ly 64.9522 1 5d Yeon G.5476
) - Quontiles ‘ . -~
1002 Mox 12.7300 9¢ .0z 12.7300
133 Q3 C1.8100 97.52 12.7380
502 Med . .5.3500 9% .0z 11,4008
25x Ot 2.5050 90.0z 9.7000
0z Uin 0.0675 10.02 17106
' Ronge 12.6582% S.0x 0.0875
03-01 5.0050 1.3z 0.0675
Upde 1.7850 L 0.0575
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Tabls C-1
Mean and Variance of
Transformed Th-232 Data

1 58.30 1.30 4,07 2.55 2.31 18.36 0.38
2. 31.90 1.30 3.46 0.84
3 17.60 3.00 2.87 0.10
4 11.40 0.60 2.43 0.01
5 7.90 0.80 2.07 0.23
8 6.80 1.30 1.82 0.40
7. 9.50 1.40 2.25 0.09
8 8.60 2.60 2.15 0.16
9 12.00 1.50 2.48 0.00
10 26.60 2.70 3.28 0.54
11 8.90 1.50 2.29 0.06
12 10.10 1.20 2.31 0.05
13 9,40 1,40 224 0.09
14 8.40 1.00 1.88 ©0.48
15 27.70 2,70 3.32 0.60
16 16.40 2.00 2.80 0.08
17 13.42 | 0.59 2.860 0.00
18 6.84 0.31 1.92 0.39
19 10.68 0.47 2.37 0.03
20 6.03 0.29 1.80 0.56
21 5.40 0.28 1.69 0.74
22 13.20 0.44 2.58 0.00
23 13.10 0.46 2.57 0.00
24 5.34 0.29 1.68 0.76
25 5.15 0.26 1.64 0.82
26 10.98 0.53 2.40 0.02
27 14.06 0.57 2.64 0.01
28 9.02 043 2.20 0.12
29 7.00 0.34 | - 1.85 0.36
30 22.70 0.68 3.12 0.33
31 4.60 0.24 1,53 1.04
32 11.40 0.39 2.43 0.01
33 15.3C 0.51 273 0.03
34 7.57 0.45 2.02 0.27
35 49.78 1.68 3.90 1.82
36 17.72 0.68 2.87 0.11
37 12.95 0.51 2.56 0.00
38 12.35 0.52 2.51 0.00
39 21.80 0.87 3.08 0.29
40 42,20 1.44 3.74 143
41 9.89 0.45 2.29 0.07
42 12.40 058 | 252 0.00
43 8.71 0.34 1.90 0.41
44 23.76 .84 317 - 0.39
45 15.49 0.69 2.74 0.04
46 11.81 0.49 2.47 0.01
47 16.60 0.67 2.81 0.07
48 12.67 0.53 2.53 0.00
49 55.86 1.80 4.02 18
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