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Department of Energy
Fernald Environmental Management Project
P.O. Box 398705
Cincinnati, Ohio 45239-8705
(513) 738-6357

AR G 7 190
DOE-1581-93

Mr. James A. Saric, Remedial Project Director
U.S. Environmental Protection Agency

Region V - S5HRE-8J

77 W. Jackson Boulevard

Chicago, I1linois 60604-3590

Mr. Graham E. Mitchell, Project Manager
Ohio Environmental Protection Agency

40 South Main Street

Dayton, Ohio 45402-2086

Dear Mr. Saric and Mr. Mitchell:

COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT RESOURCE
CONSERVATION AND RECOVERY ACT BACKGROUND SOIL STUDY

The purpose of this letter is to transmit for your review and comment the
revised Comprehensive Environmental Response Compensation and Liability Act
(CERCLA) /Resource Conservation and Recovery Act (RCRA) Background Soil Study
Report. The report is being provided for information and to support the
development of the primary documents at the Fernald Environmental Management
Project (FEMP). This study and the results have been referenced in the Site-
Wide Characterization Report, the Operable Unit 2 Draft Remedial Investigation
(OU 2 RI), and the soon to be submitted Operable Unit 4 Draft Remedial
Investigation (OU 4 RI). The completion of this report provides a document
that can be referenced in support of the overall cleanup process at the FEMP.

This correspondence transmits, by attachment, the revised CERCLA/RCRA
Background Soil Report and responses to the United States Environmental
Protection Agency (U.S. EPA) comments on the draft submittal. The U.S. EPA
letter transmitting the conditional approval and comments on the report
directs the Department of Energy (DOE) to utilize the arithmetic mean of the
background data set for establishing contaminants of concern (COC) in the
CERCLA risk assessments for the Remedial Investigation/Feasibility Study
(RI/FS). As you are probably aware, this represents a departure from the
approved Risk Assessment Work Plan Addendum which states the 95% Upper
Tolerance Limit (UTL) for the background data set will be used for this
purpose. It is the DOE position that use of the arithmetic mean in such a
manner is inappropriate.
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The implications of this revised U.S. EPA direction have been the subject of
considerable discussion between the U.S. EPA and the Department of Energy,
Fernald Field Office (DOE-FN). On the basis of these discussions, it was
decided that the site would move toward compliance with U.S. EPA direction
regarding use of the arithmetic mean, but would also notify U.S. EPA of the
impact of this decision on the OU 4 Draft RI Report and other reports. It was
also decided that the FEMP would propose use of a screening process to
preclude unwarranted calculations in the RI/FS risk assessment.

This screening process will be based on the premise that many of the affected
contaminants of concern can be demonstrated to be at concentrations near
background levels and present an inconsequential contribution of risk. For

~ these constituents, only screening level risk calculations (i.e., default risk
calculations) would be performed without more detailed fate and transport and
risk analysis being completed. This position is supported by text within the
approved Risk Assessment Work Plan Addendum and a U.S. EPA internal
correspondence between Paul White, U.S. EPA statistician, and Pat Van Leeuwen,
U.S. EPA toxicologist. Details on this screening process are currently being
developed and will be forwarded as they become available. A

Please recognize that the baseline risk assessments for the OU 4 Draft RI
Report are substantially complete utilizing the 95% UTL. Significant
additional work was required to modify the risk assessment in an attempt to
accommodate U.S. EPA’s direction. This additional work involved primarily the
fate and transport modeling and risk calculations for six new COC’s for QU 4.
The parameters of issue are typically within the range of background and are
not significant contributors to overall risk from the operable unit.

Required changes to fully accommodate this new direction cannot be completed
by the April 19, 1993, submittal date of the OU 4 Draft RI Report to the U.S.
EPA. Fernald Environmental Restoration Management Corporation will include
discussions and/or calculations in the text of the OU 4 Draft RI Report
showing the contribution of risks that any additional COCs provide.

The revised CERCLA/RCRA Background Report presents the results of the
evaluation of background concentrations of inorganics and radionuclides for
use in the RI/FS process and RCRA closure p]ans The data presented and the
results represent the background for soil in the vicinity of the FEMP.
Subsequent addenda to this report are currently being planned to enhance the
overall useability and interpretation of the analytical and statistical
results. An addendum will be added that defines the intended use of the
results and provides for the appropriate and applicable use of the background
soil results. '
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If you or your staff have any questions, please contact Randy C. Janke at
(513) 648-3123.

Sincerely,

FN:R.C. Janke
roject Manager

Enclosure: As Stated
cc w/ enc:

Helmer, USEPA-V, S5HSM-TUB

. Jablonowski, USEPA-V, AT-18J

. Van Leeuwen, USEPA-V, 5HSM-TUB
Michaels, PRC

(=g e N ep N o |

(2]
(2]

w/0 enc:

. J. Fiore, EM-42, TREV

A. Hayes, EM-424, TREV
Barwick, USEPA-V, 5CS-TUB-3
Kwasniewski, OEPA-Columbus
Harris, OEPA-Dayton
Proffitt, OEPA-Dayton
Schneider, OEPA-Dayton
August, GeoTrans

R Coordinator, FERMCO

L. Glenn, Parsons

Clay, FERMCO/19

. Dubois, FERMCO/65-2

J. W. Thiesing, FERMCO/2
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. March 19, 1993 -
Table 1: Summary Statistics for Inorganic Constituents
(all values reported in mg/kg)
Upper 95%

Constituent Distribution Mean* Tolerance Limit
Aluminum
0" - 6" Lognormal 7863 11880
48" - 54" Lognormal 7304 14742
Antimony X
0" -6" N/A 3.9b 7.7
48" - 54" N/A 33 6.7
Arsenic
0" -o6" Lognormal 5.18 8.45

- 48" - 54" Lognormal 432 8.82
Barium
0" - 6" Undefined 61.95 126.09
48" - 54" Lognormal 45.30 98.72
Beryllium
0" -6" N/A 0.26 0.60
48" - 54" Undefined 0.29 0.63
Borond
0" -6" Undefined 9.11 19.97
48" - 54" Lognormal 29.97 .- 42.76
Cadmium
0" - 6" Undefined 10.32 0.64
48" - 54” N/A 0.23 0.59
Calcium
0" -6" Lognormal 1900 4339
48" - 54" Undefined 108000 335000

;l' v 5 [ 3
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Table 1. continu-éd
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Upper 95%
Constituent Distribution Mean* Tolerance Limit
Chromium
0" -6" Lognormal 10.43 15.50
48" - 54" Lognormal 9.62 18.87
. Cobalt
0" -6" Lognormal 9.66 15.17
48" - 54" Lognormal 8.13 15.68
Copper
0" -6" Normai 7.33 16.43
48" - 54" Normal 11.18 18.55
Cyanide
o" - 6" Undefined 0.10 0.25
48" - 54" N/A 0.06 0.11
Iron
0" - 6" Lognormal 14465 22323
48" - 54" Lognormal 16267 27853
Lead
0" -6" Lognormal 17.22 25.57
48" - 54" Lognormal '7.34 13.35
Magnesium
o" - 6" Undefined 1646 2777
48" - 54" Normal 23951 51599
Manganese
0" - 6" Lognormal 650 1772
48" - 54" Undefined 468 940
2

March 19, 1993
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Table 1. continued

Upper 95%

Constituent Distribution Mean* Tolerance Limit
Mercury
0" -6" N/A _0.07 0.30
48" - 54" N/A 0.06 0.29
Molybdenum .
o -6" N/A 1.3 2.6
48" - 54" N/A 1.1 2.7
Nickel
0" - 6" Lognormal 9.66 20.87
48" - 54" Lognormal 16.58 28.37
Potassium
0" -6" Normal 742 1402
48" - 54" Lognormal 989 2109
Selenium
0" -6" N/A O.39b 0.72
48" - 54" N/A 0.30 0.61
Silicon
0" -6" Normal 1114 1984
48" - 54" Lognormal 892 1696
Silver .
0" -6" N/A l.3b 2.6
48" - 54" N/A 1.1 22
Sodium
0" - 6" Normal 3434 56.96
48" - 54" Undefined 129.00 209.19

3
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Tai)le 1 continued

March 19, 1993

1

Upper 95%
Consu‘tuent Distribution Mean* Tolerance Limit
Thallium
o" - 6" N/A 0.2‘6b 0.58
48" - 54" N/A 0.21 0.43
Vanadium
0" - 6" Lognormal 19.76 30.37
48" - 54" Undefined 15.82 3497
Zinc
o"-6" . Undefined 39.99 59.61
48" - 54" Lognormal 4495 59.19

2 Except for cases noted in footnotes, all nommal distibutions are reported as arithmetic means and
lognormal and undefined distibutions are reported as geometric means.

b .
All of the values in the data set were not detectable, one-half the SQL was substituted as the best
representative value for the mean and the SQL was substituted as the best representative value for the UTL.

€ Less than or equal to 10% of measured concentrations were above the SQL. the median

was substituted as the best estimate of the mean and the maximum detected value was substituted

as the UTL.
d
The calculated geometric standard deviation was greater than 2.00. This was caused by the

combination of only 12 values out of 30 above SQL and the maximum concentration of 1140 pg/g.

Summary statistic for 0"-6" without suspected outlier was used as the representative

statistics for this data set.

e . - .
When the calculated geometric standard deviations was greater than 2.00, the median and
maximum measured concentrations were used as the best representative values for the mean

and UTL, respectively.

Source: DOE, 1993, CERCLA/RCRA Background Soil Study, FEMP, Final, March 1993.

*; 17, CVEES/FERNALD/TABLEI/FINAL
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‘ - FEMP-05-BG-2
‘ March 19, 1993

Table 2. Summary Statistics for Radiological Constituents
(all values reported in pCi/g)

Upper 95%

Constitient Distribution Mean* Tolerance Limit
Actinium®™’ '
0" -6" N/A 0.025° 0.09
48" - 54" N/A 0.020° 0.06
Cesium'’

0" -6" Lognormal 0.341°¢ 0.711
48" - 54" N/A N/AC N/A
Leadllo

0" -6" Lognormal 0.904 1.330
48" - 54" Undefined 0.446 1.139
Potassium*

0" -6" Lognormal 16.129 19.713
48" - 54" Lognormal 16.420 28.634
Protactinium®'

- 0"-06" N/A 0.15¢ 0.31
48" - 54" N/A 0.12¢ 0.25
Radium®® ,

0" -6" Undefined 0.798 0.983

48" - 54" Lognormal 0.550 - 0.962

Radium®*

o -6" Lognormal 1.168 1.450

48" - 54" Undefined 0.841 1.148
CUEES/FERNALD/TABLEX/FINAL 1 ﬂﬂg
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March 19, 1993

| Table 2. éontinded

Upper 95%

Constituent Distribution Mean* - Tolerance Limit

Radium™* .

o"-6" Undefined 1.053 1.275

48" - 54" Lognormal 0.701 1.247

Ruthenium'®

o" - 6" ‘N/A N/A® N/A

48" - 54" N/A N/A® N/A

Strontium*

0" - 6" N/A N/A® N/A

48" - 54" N/A 0.25%¢ 0.56

Technetium® ,

0" -o6" N/A N/A® N/A

48" - 54" N/A N/A® N/A

Thorium**

Q" - 6" Normal 1.047 1.560

48" - 54" Normal 0.739 1.475

Thorium**

0" -6" Normal - L385 2.175

48" - 54" Normal 1.152 2.153

Thorium**?

0" -6" Lognormal 0.998 1.362

48" - 54" Normal 0.731 1.458
& ‘CUEES/FERNALD/TABLEZFINAL 2
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Table 2. continued

4970
FEMP-05-BG-2
March 19, 1993

Upper 95%
Constituent Distribution Mean* Tolerance Limit
Total Thorium
0" - 6" N/A 9.073 mg/ke 12.382 mg/kg
48" - 54" N/A 6.646 mg/kg 13.255 mg/kg
Uranium>*
0" -6" Lognormal 0.979 1.244
48" - 54" Normal 0.674 1.061
Uranium?>*¥%%
0" - 6" Lognormal 0.066 0.148
48" - 54" Lognormal 0.057 0.125
Uranium®*
0" - 6" Lognormal 1.039 1.222
48" - 54" Undefined 0.723 1.218
Total Uranium
0" - 6" N/A 3.123 mg/ke 3.706 mg/kg
48" - 54" N/A 2.178 mg/kg 3.683 mg/kg

CVEES/FERNALD/TABLEZ/FINAL 3

Except for cases noted in footnotes, all normal distributions are reported as arithmetic means and all lognormal and
undefined distributions are reported as geometric means.

When less than or equal to 10 percent of measured values were above the SQL, the median was substituted as the
best estimate of the mean and the maximum detectable value was substituted as the best estimate of UTL.

This radionuclide is a fission product and its presence in the environment is duc only to atmospheric releases of
radiation (c.g., weapons testing). This radionuclide is not naturally occurring, and is only expected to be present
at or near detectable activities in the surface soil.

All of the values in the data set are not detectable, one-half the SQL was substituted as the best representative value
for the mean and the SQL was substituted as the best representative value for the UTL.

Individual activity concentrations of the three isotopes for uranium and thorium were converted 1o mass
concentrations. The three isotope mass concentrations were added to obtain the total thorium or uranium mass
concentration.

Source: DOE, 1993, CERCLA/RCRA Background Soil Study, FEMP, Final, March, 1993.

010



- 4970

RESPONSES TO COMMENTS ON THE DRAFT
"CERCLA/RCRA BACKGROUND SOIL STUDY"

U.S. EPA Radiation Section

Commenting Organization: U.S. EPA Commentor: Gene Jablonowski
Section #: Table 4-6 Pg. #: 4-144, 4-191 Line #; Code: C
Original Comment # 1

Comment: For each of the seventeen radioactive analytes listed in Table 44, Summary of
Radiological Results by Boring and Depth, please include a column for the laboratory
detection limit of each analyte sample. This would aid in comparing the results to the
analytical procedures and help in understanding the data validation qualifier that was
given for each sample.

Response: Laboratory detection limits were presented in the project specific Sampling and Analysis
Plan (SAP). The SAP was included in the December 1992 report as Appendix A. The
detection limits were established by DOE at the outset of the program and subsequently
used by the analytical lab to adjust counting times of the routine analytical procedure.

It is inappropriate to include a programmatic detection limit in a separate column of the
results table, because actual detection limits are matrix specific and vary from sample to
sample. The analytical lab does not list detection limits for samples that have detectable
results. Radiological values reported with a less-than symbol (and chemical values
reported with a "U") are sample quantitation limits for individual non-detectable analyses.
In cases where an analyte has detectable and non-detectable results, the ordered
presentation of data by analyte in Tables 4-5 and 4-6 can act as guides to the routine
detection limit.

Action: No action required.

TIM0072.kdg, March 19, 1993 ‘ 1
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Commenting Organizratio.n:A U.S. EPA

Section #:

Commentor: -Gene'Jablonowski
Table 4-6 Pg. #: Line # Code: C

Original Comment # 2

Comment:

Response:

Action:,

Commenting Organization: U.S EPA

Section #:

Please explain why the "Data Validation Qualifier” column in Table 4-4, Summary of
Radiological Results by Boring and Depth, lacks specific qualification (indicated by a "-"
in the column) of some or all of the data for cesium-137, lead-210, potassium-40, radium-
224, radium-226, radium-228, ruthenium-106, strontium-90, technetium-99, thorium-228,
thorium-230, thorium-232, uranium-234, uranium-235/236, and uranium-238.

A data validation qualifier is applied only if there is a reason to qualify the analytical
resuit. The footnotes on page 4-61 explain the individual qualifiers for radiological results
presented in Table 44; however, the dash (-) was inadvertently not defined. A dash
indicates that "the analysis meets all requirements of the indicated analytical support
level,” in this case level V.

The definition of the dash (-) has been added to the footnotes of Tables 4-4 and 4-6.

Commentor: Gene Jablonowski
Table 4-9 Pg. # 4-217 Line # Code: C

Original Comment # 3

Comment:

Response:

Action:

Commenting Organization: U.S. EPA

Section #:

In Table 4-9, Summary Statistics for Radiological Constituents, the sample geometric
mean is 0.044 pCi/g for uranium-238 at the 0" to 6" depth while the range of detection
is 0.85 pCi/g to 1.33 pCi/g. Please explain how the sampie geometric mean can be an
order of magnitude lower than the low end of the range detection.

The reported geometric mean was a typographical error. See also the responsé to
comment number 12.

Table 4-9 has been updated with the correct value for the geometric mean.

Commentor: Gene Jablonowski
Figure 4-5 Pg. #. 4-230, 4-241 Line #: Code: C

Original Comment # 4

Comment:

Response:

" Action:

012

For Figure 4-5, Histograms of Radicnuclides, please indicate the purpose of the black bars
for the thorium and isotope distributions.

Non-detectable sample resuits were presented in the figures by shading the reported
Sample Quantitation Limit (SQL) black. Detectable sample results were portrayed with
a cross-hatch pattern. The purpose of the black shading was stated on page 4-200 of the
December 1992 report.

The following statement has been added to the bottom of each page of histograms that
contain black shading: "Frequencies represented by black shading are based on Sample
Quantitation Limits (SQLs) for non-detectable results. Cross-hatched frequencies are -
based on reported analytical results.”

-
“ TIM0072 kdg, March 19, 1953 2
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Commenting Organization: U.S. EPA Commentor: Gene Jablonowski
Section #: Table 6-1 Pg. #: 6-7, 6-9 Line # Code: E
Original Comment # 5

Comment: For Table 6-1, Summary of Statistics, please indicate units for the mean and the upper
95% tolerance limit; include a column indicating the type of distribution (normal,
lognormal, or undefined) for the constituent data; and a column indicating the type of
mean calculated (arithmetic or geometric).

Response: Units were inadvertently left out of the column headings in the version of Table 6-1 sent
to U.S. EPA.
Action: Units have been noted in each column heading and means have been distinguished as

geometric or arithmetic.

Commenting Organization: U.S. EPA Commentor: Gene Jablonowski
Section #: Table 6-2 Pg. #: 6-12 Line #: Code: E
Original Comment # 6

Comment: In Table 6-2, Constituents that Display Statistically Significant Variations between
Sampling Depths, it is stated for uranium-238 that "surface mean > subsurface means."
On the other hand, Tables 4-9 and 6-1 states for uranium-238 that the subsurface means
are greater than the surface mean. Please correct Table 6-2.

Response: The geometric mean for U-238 at O to 6 inches in Tables 4-9 and 6-1 was incorrectly
reported due to a typographical error. The statement in Table 6-2 - "surface mean >
subsurface means" - is cofrect.

Action: The final version of the report has the correct values for the geometric mean of U-238 at
0 to 6 inches. See also the response to comment response number 12.

General Comments

Commenting Organization: Commentor:
Section #: Pg. #: Line # " Code:
Original Comment # 1

Comment: The U.S. Environmental Protection Agency (EPA) attempted to replicate a few sample
calculations of each type used in the study; these attempts were unsuccessful. In some
cases, the differences were more substantial. It is not known whether these problems were
due to data transcription problems or to errors in the calculation algorithms because the
U.S. Department of Energy (DOE) does not adequately detail the methods it used. In
general, the approach appears to be technically sound, but the report contains obvious
errors. Enough information should be provided to allow EPA to replicate any calculation.
The specific comments on data gaps presented below should be addressed.

‘TIM0072.kdg, March 19, 1993 3
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Response:  See responses to comment response numbers 12, 13 and 15.

Action: See actions in comment response numbers 12, 13 and 15.

Commenting Organization: Commentor:

Section #: Pg. #: Line #: Code:

Original Comment # 2

Comment:

Response:

The radionuclide data for thorium and uranium is limited to isotopic analyses; no data is
presented for total uranium or thorium. DOE has primarily used total uranium and
thorium data to delineate contamination for the operable unit (OU) 2 remedial
investigation (RI). In cases where total uranium or thorium data was not available, DOE
estimated these values from isotopic values, assuming secular equilibrium. EPA's
comments on the OU 2 RI report indicated that DOE should further justify this approach.
However, EPA believes that it would be appropriate to document total uranium and
thorium concentrations using compound-specific analytical data. If DOE cannot verify
its methods for estimating total uranium and thorium from relative isotopic concentrations,
DOE may have to document the cleanup for each isotope. DOE should consider this as
a significant data gap.

When analyzing for total uranium in a sample, be it a solid or a liquid, the requestor may
or may not simuitaneously request an analysis for isotopic uranium. A total uranium
analysis determines the mass concentration of uranium in a sample but gives no
information as to the isotopic distribution of uranium in the sample. The isotopic uranium
analysis provides the activity concentration for the principal isotopes of uranium and if
requested, can also be reported as a mass concentration. :

Total uranium analyses may be used for two purposes. First, if the isotopic distribution
is known, the less expensive total uranium analysis is useful in getting a larger data set
for a fixed budget. Secondly, if the distribution of isotopes of uranium is not known and
a total uranium is requested, the total uranium can serve as a quality control check on the
isotopic uranium analysis.

Simply stated the isotopic uranium is the preferred analysis, especially when the isotopic
distribution of uranium is unknown. No information can be gained from a total uranium
analysis that cannot be known with similar or greater accuracy from an isotopic analysis.
While isotopic uranium analyses are reported as activity concentration by isotope, the total
mass concentration of uranium in a sample can be calculated by multiplying the activity
concentration of each isotope by its specific activity (i.e., the activity of the isotope in a
unit mass of that isotope). This does not give one an estimate of the mass concentration,
it gives the mass concentration to the level of uncertainty of the analysis. This uncertainty
is generaily less for an isotopic analysis than for a total uranium analysis.

The following equation is used to calculate the mass concentration of uranium from the
activity concentration of the three principal isotopes of uranium present in nature and
processed at FEMP:

‘TIMO0072 kdg, March 19, 1993 4
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M, = Ay.3¢/SPAy 238+ Auaay/ SPAU23sH A 23/ SPA .23

Where:

M, is the mass concentration of uranium in the sample in units of
micrograms of uranium per gram (ug/g) of soil.

Ay.3s is the activity concentration of U-238 in the sample by isotopic
analysis in units of picocuries per gram (pCi/g) of soil.

SpAy .35 is the specific activity of U-238 (0.336 picocuries per microgram
of U-238)

Ay, is the activity concentration of U-235.in the sample by isotopic
analysis in units of pCi/g of soil. '

SpAy.;s is the specific activity of U-235 (2.16 pCi/ug of U-235).

Ay is the activity concentration of U-234 in the sample by isotopic
analysis in units of pCi/g of soil.

SpAy .1 is the specific activity of U-234 (6.25 x 10° pCi/ug of U-234).

The reviewer should note that greater than 99% of the mass of uranium in a typical FEMP
sample comes from U-238. This is also true in nature. Also noteworthy is the fact that
even with equal activity concentrations for U-238 and U-234 (i.e., secular equilibrium),
very little mass is contributed by the U-234. This is due to the much shorter half-life of
U-234 relative to U-238.

The case for thorium is similar but it should be noted that the reported total thorium from
the contract laboratory is simply a different way of reporting the result of the isotopic
thorium analysis. That is, no total thorium analysis is performed (nor necessary), the
isotopic analysis is reported both as activity concentration and mass concentration. In the
case of thorium, the isotope Th-232 accounts for approximately 100 percent of the
thorium mass in almost all samples. Only in the most unusual circumstances is it
necessary to calculate the mass contribution from the other thorium isotopes present. This
again is due to the very long half-life of Th-232 when compared to the other isotopes.
The specific activity for Th-232, Th-230, and Th-228 are 0.11 pCi/ug, 20,200 pCi/ug and
8.20 x 10® pCi/ug, respectively.

Action: Provide a mass concentration for uranium and thorium in the tables for the various
sampling depths.

TIM0072kdg, March 19, 1993 5
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Specific Comments

Commenting Organization: Commentor:

Section #:

4.1, Table 4-1 Pg. #: Line #: ~ Code:

Original Comment # 1

Comment:

Response:

Action:

Discrepancies exist between the physical descriptions of sampling locations and the U.S.
Department of Agriculture (USDA) soil classifications presented. First, the location of
boring 1759 is described as nearly level, but its soil classification, ECE2, indicates
moderately eroded, steeply sloping soil (USDA, 1951, Soil Survey Manual, USDA
Handbook No. 18; Table 4-2 of the study). DOE should state whether this location was
a relatively level portion of a generally sloping area. Second, the location of boring 1870
is described as gently sloping but is classified as MsD2, indicating that the location is
moderately eroded and very strongly sloping; the location of boring 1974 is described as
sloping but is classified as ECE2; and the location of boring 1977 is described as gently
sloping but is classified as WyC2, indicating that the location is moderately eroded and
moderately strongly sloping. These discrepancies should be addressed. Third, footnote 2
should include definitions for slope classification D and E.

The "Description of Location” in Table 4-1 is the field geologists description noted during
the field program for this project. The US Soil Conservation Service mapping is based
on aerial photo analyses and field mapping and is more generalized than the field
description collected during the sampling for this program. The Soil Conservation Service
was tasked with mapping an entire county and transcribing the information to maps at
1;15,840 scale. The description of the field geologist is a more accurate description of
the boring location than the Soil Conservation Service mapping. The Soil Conservation
Service information is provided in the report for informational purposes, but should be
considered secondary to the field description collected during the field program.

DOE recognizes that the footnotes were incomplete and did not adequately describe slope
classifications D and E.

The footnotes of Table 4-1 were corrected to include definitions for slope classifications
D and E:

D = 15 to 25 percent slopes

E = 25 to 35 percent slopes

Commenting Organization: Commentor:

Section #:

4.3, Paragraph 1 Pg. # 4-14 Line #: ' Code:

Original Comment # 2

Comment:

DOE states that it included the lower of each pair of duplicate assays. This would tend
to bias the estimate low, but that is acceptable for a background study such as this.
However, spot checks of the duplicate data in Appendix F with the main data t.bles, 4-3
and 44, showed that DOE actually used the first sample of each pair of duplicates. These
incorrect calculations were also carried forward for all later tabulations and calculations.
DOE should correct the data tables and calculations appropriately.

TIMO0072 kdg, March 19, 1993 6
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Response: Each duplicate pair was collected at the same time but assigned different sample numbers.
When it came time to choose one analysis from a duplicate pair, DOE consistently chose
the lowest sample number and not the lowest analytical resuit. This method ensured that
the sample set was not biased toward artificially low numbers. Note that the second
sentence of paragraph two on page 4-14 of the December 1992 report says "In cases
where duplicate soil samples were coilected, the lowest sample (identification) number of
a duplicate pair was chosen..." '

Action: No action required.
Commenting Organization: Commentor:
~ Section #: 43, Tables 4-3 and 4-4 ©  Pg. # Line #: Code:

Original Comment # 3

Comment: Table 4-3 includes both laboratory and data validation qualifiers, while Table 4-4 contains
only the latter. These table should have comparable formats; it is better to have only data
validation qualifiers in the main text with the laboratory qualifiers and to relegate other

~ data validation details to an appendix. Also, the qualifier M is used in Table 4-4 but is
not defined in footmote ¢. DOE should add laboratory qualifiers, if applicable, to
Table 4-4 or delete them from Table 4-3 and to define the qualifier M.

Response: The laboratory applies qualifiers to inorganic data but it does not apply qualifiers to
radionuclide data; consequently, Tabie 4-3 has laboratory qualifiers and Table 4-4 does
not. DOE contends that it is necessary to show all pertinent data in a format that allows
the reader to easily review data. The laboratory qualifiers are necessary to evaluate the
data and their presence does not detract from the readability of the text/table.

DOE inadvertently did not include the definition of the "M" qualifier in Table 4-4.

Action: DOE updated the footnote to include a definition of "M:" "The matrix spike percent
recovery is not within the control limits of 70 to 130 percent.”

Commenting Organization: Commentor:
Section #: 442 Pg. #: 4-199 Line #: Code:
Original Comment # 4 :

Comment: DOE should define all symbols used in the equations and the text. EPA tried to compare
these equations with similar equations used in other methods of outlier assessment. It was
difficult to evaluate the equations because the symbols are not defined, but there appear
to be errors in the subscripts. DOE should check these equations to ensure their accuracy
and should define all symbols used.

Response: DOE used "Rosner’s Test for Detecting Outliers” (Gilbert, 1987, Section 15.3) to detect
outliers. The equations used in Section 4.4.2 were correct; however, EPA may have had

difficulty evaluating their accuracy because the symbols and limits on the summations
were not defined.
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Action:

The text and equations have been modified to define all symbols used in equations.
Additionally, an appendix will be added to the report. The appendix includes a brief
discussion and example calculation for each statistical procedure, including Rosner’s test
for outliers. A revised Table 4-7 is attached to this comment response document. See
also comment response number 13.

13. Commenting Organization: Commentor:

- Section #:

4.4.3, Table 4-7 Pg. #: Line # Code:

Original Comment # 5

Comment:

Response: -

All the symbols used in the formulas should be defined. Also, the formulas should be
verified, especially those for the geometric mean and related terms. EPA did not
recognize the formula given for the geometric mean (especially the undefined symbol S,),
and the formula EPA used (antilogarithm of the sum of the logarithms of the data points
divided by the number of points) gave resuits different from those in Tables 4-8 and 4-9.
Also, the same order should be used to list formulas in Table 4-7 and corresponding
results in Tables 4-8 and 4-9.

The equations presented in the December 1992 document were reviewed for accuracy and
appropriateness. Based on this review, several of the equations were modified. The order
of presentation in Table 4-7 has been revised to match the order of the results in Tables
4-8 and 4-9. A copy of the revised Table 4-7 is attached to this comment response. The
statistical results of Tables 4-8 and 4-9 have been recalculated for cases where equations
were modified. Copies of revised Tables 4-8 and 4-9 are attached to this comment
response.

The equations for geometric mean and geometric standard deviation originally presented
in Table 4-7 were improperly labeled. The equations in the December 1992 report
represent an estimate of the true mean and standard deviation of a lognormal distribution.
These equations were deleted and replaced with equations for determining the true
geometric mean and geometric standard deviation. The equation for geometric mean that
EPA defined in their comments was correct.

The equation for the upper 95 percent one sided confidence limit for normal distributions
was modified to replace the Z statistic with the t statistic. For large sample sizes, such
as those in this study, the Z and t values are approximately equal. The Z statistic was
used in this case to maintain consistency with the use of the Z statistic in calculations of
the 95 percent confidence interval for normal distributions. '

The equations for the 95 percent confidence interval on the median (normal and lognormal
distributions) were modified. The equation for the case of normal distributions was
modified to match the original source. The equation for lognormal distributions was
deleted, because the equation calculated an approximate result. For some cases of
lognormal data, the equation gave an interval that did not include the median. A two-
sided confidence interval for the true median of any continuous distribution can be
obtained from tables if the data are not cormrelated. The 95% confidence intervals for
lognormal distributions, shown in revised Tables 4-8 and 4-9 (attached), are calculated

TIM0072 kdg, March 19, 1993 8
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from Table A-14 of Gilbert (1987). This table gives integer values corresponding to the
observation whose value is the lower and upper limit of the confidence interval rank from
an ordered data set.

Some data sets have low frequencies of detection or complex/unknown distributions and
did not yield logical summary statistics when the standard statistical formulas were used
for calculations. Because the statistical formulas are inappropriate for the data sets, the
following treatments were used.

A) A number of data sets had no detectable values. In the case of naturally
occurring constituents (e.g. antimony), the only available approximation -
of the true mean is one-half the arithmetic mean Sample Quantitation
Limit (SQL), and the only available estimate of the true 95% Upper
Tolerance Limit (35% UTL) is the arithmetic mean SQL. In the case of
non-naturally occurring constituents (e.g. Sr-90 from atmospheric
weapons testing), it is impossible to calculate a mean and 95% UTL.

B) A number of data sets had less-than-or-equal-to 10% detectable values.
In this case, the best approximation of the true mean is to calculate the
median (assuming that each nondetectable result is equal to one-half its
SQL), and the best approximation of the 95% UTL is the maximum
detectable value.

O) A number of undefined and lognormal data sets had geometric standard
deviations greater than 2.00 and geometric means that did not fall within
the 95% confidence interval for the mean. In these cases, the 95% UTL
was several times higher than the maximum detected concentration. This
occurred primarily to data sets with a large number of nondetectable
values and/or a very wide range of detection. For such data, the median
and the 95% confidence interval for the median is the best approximation
of the true mean, and the maximum detectable result is the best available
representation of the true 95% UTL. ’

Action: Tables 4-7, 4-8 and 4-9 have been modified to reflect changes to equations and
recalculated statistical results. To clarify the use of equations, an appendix has been
added to the report that shows a sample calculation for each statistic.

Commenting Organization: Commentor:
Section #:  4.4.3, Figures 4-5 and 4-6 Pg. #: Line #: Code:
Original Comment # 6

Comment: These figures are useful, but the significance of the solid and cross-hatched bars
(apparently nondetect and detect results, respectively) should be defined. Also, EPA spot-
checked six histograms and found errors in two (thorium-232 and arsenic in samples from
36 to 42 inches depth); DOE should check and correct all histograms after Tables 4-3 and
44 are corrected. Finally, the inorganic data (Figure 4-6) should precede the radionuclide
data (Figure 4-5) as done elsewhere in the study.

TIMO0072 kdg, March 19, 1995 9
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7 Response: |

Action:

See comments response number 4 for a discussion of the shading of histograms.
DOE concurs that several minor errors are present in the histograms.

DOE agrees that inorganic data should be presented before radiological data as is done
throughout the rest of the document.

See comment response number 4 for resolution of the definition of shading in histograms.
DOE has reviewed the histograms and corrected any errors in the figures.

Figure ongmal 4-6 has been renamed Figure 4-5 and, vice-versa, original Flgure 4-5 has
been renamed Figure 4-6.

Commenting Organization: Commentor:

Section #:

4.4.4, Paragraph 2 Pg. # 4-279, Line # Code:

Original Comment # 7

Comment:

Response:

Action:

DOE states that nonparametric analysis of variance (ANOVA) techniques were used
because so many data sets were not normally distributed. However, this paragraph and
Table 4-10 describe and use the parametric F-test. (The F-distribution is the ratio of two
chi-square distributions, each divided by its degrees of freedom; the chi-square distribution
is a special case of the gamma distribution.) DOE should clarify this discrepancy.

Also, DOE should use the ANOVA calculations to evaluate the subsurface soil in
groupings other than by depth. For instance, the data should be sorted by glaciofluvial
deposits, till, or soil classification rather than by depth. With only 30 samples in 10
classifications, this data sorting may not be effective for small data sets.
However,grouping into soil associations would provide insight into the differing
characteristics of the various soils that can then be applied to on-site investigations.

DOE recognizes that there was a discrepancy between the text and the defined equations.

The intent of the background study was to treat the glacial overburden in bulk.
Consequently, the work plan outlined that soil background would be investigated in terms
of weathering only, i.e. analyzed by depth. The classification of samples according to
USCS soil type was made qualitatively by the field geologist and no quantitative grain
size analyses were performed. Consequently, DOE cannot create quantitative groupings
of soil types. DOE believes it is inappropriate to perform ANOVA on the two qualitative
groupings of subsurface soil samples. The histograms of individual analytes grouped
according to soil type provide a qualitative tool for interested readers to investigate
possible differences in concentration that may be due to grain size/soil type. A review
of the histograms does not identify any analytes that show dramatic visual differences in
concentration vs soil type like the dramatic visual differences that are noted in histograms
of concentration vs depth (e.g. lead).

, DOE has refined the ANOVA calculations presented in the original report. The final

report 1) applies parametric ANOVA for normal distributions, 2) applies parametric
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- ANOVA for log transformed lognormal data, and 3) uses the Kruskal-Wallis test for
mixed distributions. Section 4.4.4 has been revised to better explain ANOVA and the
Kruskal-Wallis test. Additionally, a discussion of the applicability of ANOVA techniques
has been included with sample calculations in an appendix.

Commenting Organization: Commentor:
Section #: 6.0, Paragraph 2 Pg. # 6-1 Line #; Code:
Original Comment # §

Comment: This text introduces the summary table of background results. This table will be used to
define background values for various future reports. Therefore, DOE should define which
of the many statistics give in Table 4-7 it is using and should justify its choice. For
example, it shouid explain which mean and upper tolerance limits are included in Table 6-
1 and why.

Response: The intent of the background study was to establish a set of statistics to describe the
background nature of soils. The intent was not to establish one list of numbers that ail
workers, be they RCRA or CERCLA, would use. DOE envisions that every program on
site will have its own needs for background - some programs may be dealing only with
surface soils and would choose surface soil values from the background report, and other
programs will be dealing with subsurface soils and will choose subsurface values from the
background report. The final authoritative Tables in the report should be Tables 4-8 and
4-9. Table 6-1 in the conclusions section is a summary table only.

Action: No action required.
Commenting Organization: ~ Commentor: ,
Section #: 6.0, Paragraph 3 - Pg. # 6-1 Line #: Code:

Original Comment # 9

Comment: Most of the significant variations between soil layers may be explained by two seemingly
separate mechanisms:

. The surface excess of members of the actinide decay chains is due to
concentration from loss of carbonate.

. The surface deficiency of lighter metals (alkalis, alkaline earths, and
transition metals) is due to natural leaching.

These two mechanisms may be linked by the relative abundance of certain metals and
their respective stable mineral phases; for example, lower concentrations of calcite,
dolomite, and siderite could be associated with lower concentrations of calcium,
magnesium, and iron in leached soils. DOE should provide further explanation of the
increase abundance of radionuclides with reference to the minerals found in the soils
"discussed in this study. Also, this section’s explanation of variance should appear in
Section 4.4 or Section 5.0.

TIM0072.kdg, March 19, 1993 ’ 11
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Résponse: - EPA is cbrreét ‘in théir paraphrasing of DOE: thé surface excess of actinide decay chain |
members is most likely a result of concentration due to carbonate loss, and the surface
deficiency of lighter metals is most likely a result of natural leaching,.

DOE did not perform mineralogical analyses. Detailed mineralogical analyses for soil
profiles are not known to the DOE. The US SCS report presents data that confirms DOEs
results, i.e. carbonate loss and leaching of light metals has occurred in surface soils of
Butler County.

Action: Section 6 has been revised to reference the statements of the US SCS regarding carbonate
loss in surface soils.

Commenting Organization: » Commentor:
Section #: 6.0, Table 6-2 Pg. # Line #: Code:
Original Comment # 10 ' '

Comment: A possible explanation for the excess of uranium, thorium, and their daughters in the
surface soil is volume reduction because of carbonate loss. To evaluate this possibility,
DOE should consider analyzing portions of the remaining soil samples for carbonate.

Response: DOE does not intend to analyze remaining soil for mineralogy. The US SCS report for
Butler County contains data that confirms DOEs conclusions for the ANOVA results. See
comment response number 17,

Action: No action required. See action for comment response number 17.
Commenting Organization: Commentor:
Section #: Appendices Pg. #: Line #: Code:

Original Comment # 11

Comment: The appendices should be paginated. This would ensure that copies are complete
(Appendix E lacks pages for the first and last borings, 1755 and 1879) and in order (the
duplicate data in Appendix F is thoroughly scrambled). Before page numbers are added,
the appendices should be checked for completeness to avoid errors (like the omission
three pages of thorium data from Table 4-6).

Response: DOE regrets that pages disordered or dropped during photocopying.
Action: DOE has checked for completeness and applied page numbers to the appendices.
TIM0072kdg, March 19, 1993 - 12

022



20.

.7 4970

Commenting Organization: Commentor:

. Section #: Appendix F Pg. #: Line # Code:

Original Comment # 12

Comment: This appendix should include the data validator’s complete discussion of the quality
control resuilts and their significance. Relevant parts of this discussion should be
summarized in Section 4.4.2 of the text.

Response: Rinsates, reagent blanks and bottle blanks were evaluated in the data validation process.
Blind soil duplicates were not used in the data validation process.

Action: Section 4.4.2 has been revised to include a discussion of how quality control samples
were used in the data validation process.
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Table 4-7. Formulas for Summary Statistics

. FEMP-05G-2
March 19, 1993

Statistic’

Formula

Shapiro-Wilk Test (Gilbert 1987, Equations
12.3 and 12.4)

1 k
WedY oG, -5

il

where:
n 2

SR

n ., .
k = 2 if 0 is even

-1
=" if n is odd
a; = Shapiro-Wilk coefficient
x; = i™data value in the ranked data set
x} = square of the i” data value in the ranked data set
n = number of data points
Arithmetic Mean (Gilbert 1987, Equation 4.3)
n
-1
I=-Yy
n ‘=1
where:
n = number of data paints
x; = data set value
X = arithmetic mean
Arithmetic Standard Deviation (Gilbert 1987,
uation 4.4) n
Ea el Y-
‘n-1 i=1
s =5
where:
n = number of data points
X = data set value
X = arithmetic mean
s* = arithmetic variance
s = arithmetic standard deviation
Geometric Mean (Gilbert 1987, Equation 13.1) )
n
-_1
y=- Z.: A
x, = exp »

where:
o = number of data points
¥; = In transform of the data set value = la x,
Y = arithmetic mean of the In transformed data
X, = geometric mean

e 1

o cgeg/r%w\mmm-mmu
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Téble 4-7. continued

FEMP-05G
March 19, 1993

Statistic

Formula

Geometric Standard Deviation (Gilbert 1987,
Equation 13.2)

1 n
J; ® —_— }:l(y'- ')-’.)z

n-1 ;

s = s s, =exp(s)

where:
n = number of data points
y, = In transform of the data set value = In x;
'y = arithmetic mean of the In transformed data
t,’ = arithmetic variance of the la transformed data
s, = arithmetic standard deviation of the In transformed data
s, = geometric standard deviation

95% Confidence Interval on the Mean for
Normal Distribution (Gilbert 1987, Equation
11.6 and 11.7)

3

- 3 -
x"nms.--x?‘"“"uu;-x
n

=l

where
X = arithmetic mean
t o973 = student t distribution value
n = number of data paints
s = arithmetic standard deviation
P = true mean

95% Confidence Interval on the Arithmetic
Mean for Lognormal (Gilbert 1987, Equation
13.13 and 13.14)

- s H
gq){y + 05 ;:4&]<ew ) <
V=

n-1

gxp[y_oos.g’zbf’_li‘ﬂ]

n-1

where:
y = arithmetic mean of the In transformed data
5, = arithmetic variance of the In transformed data
s, = arithmetic standard deviation of the In transformed data
H = value used to compute one-sided confidence limit on a
lognormal mean
n = number of data points
exp (p) = true mean
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Table 4-7. continued

Statistic . Formuia

Upper 95% One-Sided Confidence Limit on
the Mean for Normal Distribution (Gilbert UCL  =sx +1¢
1987, Equation 11.6)

;
BE

where:
X = arithmetic mean
tossa; = Student t distribution value
n = number of data points
s = standard deviation

Upper 95% One-Sided Confidence Limit on
the Arithmetic Mean for Lognormal

- bed 2 "y HO.”
Distribution (Gilbert 1987, Equation 13.13) UCLygs = exp [Y +05s, ¢ —]

n-1

'y = arithmetic mean of the In transformed data

s, = arithmetic variance of the In transformed data

s, = arithmetic standard deviation of the In transformed data

Hygs = value used 1o compute one-sided confidence limit on a
lognormal mean

n = number of data points

Nonparametic Median (Gilbert 1987, Equation | If n is odd:
13.15 and 13.16)

median = x_ .,

If nis even:

1

median = = (th . x‘w:m)

where: .
x = value of the data point at the specific positions in the data set sorted
in ascending order
n = number of data points

95% Confidence Interval on the Nonparametic
Median for Normal Distribution (Gilbert 1987, nel -2z n
Equation 13.21 and 13.22) L= :

2
where: .
n = number of data points (i.e., n 2 20) If n < 20 see Appendix G for
procedure )

Z,4» = Z distribution value for the 97.5% confidence limit for one-tailed
test (95% confidence limit for two-tailed test)
L = rank corresponding to the observation whose value is the lower limit of
the confidence interval)
U = rank corresponding to the observation whose value is the upper limit
of the confidence interval)
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Table 4-7. continued

Statistic

Formula

95% Confidence Interval on the Nonparametric
Median for Lognormal Distribution (Gilbert
1987, Equation 13.4)

See Appendix G

Upper 95% Tolzrance Limit for the 95th
Quantite for Normal Distribution (Gilbert
1987, Equation 11.2)

where:
X = arithmetic mean
s = arithmetic standard deviation
K = factor for estimating upper 95 percent confidence limit for the true
95th quantile

Upper 95% Tolerance Limit for Lognormal
Distribution (Gilbert 1987, Equation 13.24)

UTL,,, = exp ()7 + 5,2,

where:
UTL, s = 95% confidence limit for the 95th quantile
'y = arithmetic mean of the In transformed data .
s, = arithmetic standard deviation of the ln transformed data
Z, s = Z distribution value for the 95% confidence limit for one-tailed test

Analysis of variance for normal and lognormal
data :

See Appendix G

Analysis of variance for Kruskal-Wallis Test

k R.2‘
K_=[_ 2 _x _'_}-3(m* 1)

m(m*l)jgl n;

K'
K, = 1 8 .
| I, (-1
m(m’-l),-gl'(' )

where:
m = total number of data values over all data sets
R, =sum of ranks of the j th data sct
ny = number of values in the j th data sct
k = number of data sets
K, = Kruskal-Waillis value when there are no ties in the ranks
K', = modified Kruskal-Wallis value for ties in the ranks
g = number of groups with ties

{, = number of tes in the j th group

CVEES/FERNALD/TAB4-7/FINAL

4-205 | o



49°CW

FEMP-05BG-2
March 19, 1993

Leot 08¢ -0ly oLy w9 999 - 19 st L6’y VIN VIN puuoudoy  ogrl - 091 L1/4:14 L
88 009 - 00'F 00§ €9 $$°9 - €9¥ vl wy VIN VIN rrusovdo] 0901 - 0S'E vilvl leianyolaen
88 05§ “06't 1394 iy 19 - 38t vl we VIN VIN fousoudo) ory - 09l 81/8! AN 4
scol 08¢ -0L¥ 00'¢ w9 569 - v6'Y os'l «©wy VIN VIN . pusoulo]  O5'Wl - OLT U9t 4 g |
114 08 - 0Ty 112Y 009 v’ -TI8Y stl 81¢ VIN VIN reuwsoudo 0T6-0rE L1744 9.0
Jjuasay
VIN V/IN VIN VIN VIN VIN VIN VIN VIN VIN 89 = 108 8av u_Qo LV
VIN VIN VIN VIN VIN VIN VIN V/IN VIN V/IN y9 = ..._Om Sav -r..\c [o1A0Y019H
VIN VIN VIN VIN VIN VIN VIN VIN VIN YN L9 ="10s 8av -w._\o |4
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN L9 =108 3av -NQo R4 8
VIN VIN VIN VIN VIN . VIN VIN VIN VIN VIN L'L="0s 3y -NQc 9°-.0
Kuowpyuy
s1191 00111 - OLLL 0086 €180 1LOTL - bLSS 1l vi16 VIN VIN feusoudo] 00681 - 08ZF [4v4% L
Lyétl 05€8 - 092§ 019 LIt6 11L6 - 9709 sst L9LY VIN VIN ruuoudo] 00191 - 00EE Ll |etanyoleo
14734} 0€66 - 0L8S o9rL 9656 80001 - 1§99 (X yotL VIN VIN reusoudo] 0019 - 05TE e % - 8P
L9691 00801 - 0969 SO06 00L01 8v0I1 - St6L X9 49 2 VIN VIN reunoudo’] 00651 - 00EC 0t/0€ JIb - .96
088l 0L$8 - 0119 13142 0088 €568 - 80FL 6Tl €98L VIN VIN feuuoudo]  000S1 - 0SES 0¢/0t .9°.0
) wnupunyy
nwrn ueipapy weipdp  uedly ddweg uedpy uonesad(Q uedW uonelad(] uedspy  uoynquIskg uouINI( Jo dduey  uowdAY IUELI TIT )
suedjo|  sdweg oy uo jrusul  IKdweg oY) uo Nur]  S(WES Y1 L0 [BAIIUE  PIEPUBIS " DLHALOID piepurlg, MMANYPIBY jo
a6 1ddn MUPYUOD %6 2uIPpYu) MUPYUO) %56 suauod)  ddweg PRUYIUY adweg Kouanbasy
papts-auQ) dduseg Jdwey
%56 12ddn

(35/8w uy paysodal dae sanfea je)

sjuanjsuo)) duediouy 10 soNsHeIS Lrewmwung :g-p Qe

4-206

CVEES/FERNALD/TAB 4-8/FINAL

n28



Ea ¢V
FEMP-05BG-2
March 19, 1993

14414 06'€€ - 05°ST $9'87 Ie1e L81g - 66T VIN VIN 6 8¢°87 JeuloN ol'ty - 0981 /ot lL
12014 0T°st - 06'ST 05'6 veee FL O A k4 €Tl tLer VIN VIN puuoudo)  09'6€ - 09°61 Ll [wanjjorde|ny
oLl 0T'SE - 05°ST oL'et 1P€e SOPE - 06°LT 1£Z4) L6'6l VIN VIN ruuoudoy  06°Sy - 0661 e R |
068y 06'€E - 08'¢L $9'87 e $8°1¢ - 96’92 VIN VIN (XA (1] 8:14 [euuoN oLty - 0981 0¢/8z R4 19
2PPPP
- 240 paydad
L6°61 oLel - o0v'9 oL o U -Lvs 19 ire VIN VIN pauyapuny  O¥'ST - 09T (/]3] $NY Yiie 9 - 0
VIN VIN VIN VIN VIN v:..N oLot VIN VIN paugdpuy - 000Kl - 09°T1 0Tl 9.0
uoloy
890 50 - €20 1Z4Y 1o €0 - 060 s o VIN VIN pauyapun §90-80v0 et LN
o €0 -0 €70 o0 £€€0 - 170 149 244 VIN VIN pauydpuny 890 - 790 Lun letangotoein
€90 6v0 - L0 €20 0o o - Lo 091 610 VIN VIN pauyapun 890 - 600 09 S - 8¢
190 ¥2°0 - €70 o Lo 8C°0 - L0 4¢'l 620 VIN VIN pauy3pun £90 - 890 01/6 R4
VYIN VIN 970 VIN VIN VIN VIN VIN VIN VIN 090 -090 L0 9.0
. wnjyfseg
[Zzx24] 0799 - 0V'Ly $8°9¢ 9L 99'8L - €0°LS tel vr'09 VIN VIN pauyapun  0O'PEl - 08'8T 4914 L
or'L6 09'ps - 05°2€ oty ¥8'19 66'¢9 - T0'LE 891 9 I VIN VIN rusoudo]  00'vol - OLEI L [elanyjorein
TL'86 00'¢S - 0L'8¢C oc'sr 0079 96'v9 - 8T'IY 191 ot'sy VIN VIN ruwsoudoy  00°€ZI - OE9! e 56 - 8P
10eel 07'99 - 09°Sr or'vs 88°LL 1718 - 1p'es 691 ot'ys VIN VIN feunoudo]  00'¥EL - OL'EL oe/o¢ Iy -9t
QPP
11pno payxdsns
99°56 0L°69 - 0T'8r 06°6% 8r'L9 06'89 - SL'YS sl sv'gs VIN VIN ruuoudoy  O1'b6 - 00'1E 6U6T Wim 9-.0
60971 0L'69 - 0T'8Y ssl9 £6'8L §e°I8 - 61'8¢ ve'l $6'19 VIN VIN PPN QO LEE - 00°IE ov/ot 9.0
wnpeg
Wy uRpop uwelpopy  ueapy Idwes uedly uonelas( ueapy uoneIad(] uedly  uounquIsK] uoRIA3(] Jo Buey  LoNdAI(] anRsuo)
ourjo)  ddureg 3y uo pasau]  adweg oy vo I jdweg Iy) UO [RAIU]  puEpUE)  SUIALODN) pirepue)g MAuyuy . Jo
%66 12ddn DUIPYUOD) %66 oUPYUO) DUIPYUOD) %66 smawoary  opdweg MUYy splureg Ksvanbauy
papIs-uQ sdweg apdwug
%66 12ddn

panuyuod -g-p qeL

A

N

4-207

CI/EES/FERNALD/TAB 4-8/FINAL

-



FEMP-05BG-2
March 19, 1993

&

[
o
<

A

$9°07 09°¢l -0L'6 st €6'El sTrl - ot ¥l i VIN VIN feuuoudo]  00'0T - 059 14924 [LTR
4% ]| orol -ol'L 08’8 12T y8'TI - 908 ¥s'l S0'6 VIN VIN ruuouso]  O¥TT - OLY Ll [eanjoide|n
(881 o€l -06L 0L'6 oFTl L6Tl - LL'8 1571 96 VIN VIN ruuoudo]  QrIT - 0S¥ e A
00Tt oSl - 088 sslt 8ct werl - 8T0l £l s6°01 VIN VIN ruuouBo]  QGOZ - 09 oot AP -9t
og'st 01’11 - 006 $8°6 09t 08’1l - €86 Lt ol VIN VIN rusoudol oLl - OL9 0t/0t 9.0
wnjuwoly)
VIN 000111 - 0090L 05956 VN VN ._vv.r. Leiss VIN VIN pauydpun - 00VI61 - OIEC 4[4y ne
812891 00081 - 00YSS 000501 9ttt €695 11 - 1L8LL VIN VIN 0849t L6 [suuoN 000US1 - 0669 Li/et Istanyoisin
VIN 000L11 - 00688 000801 VIN V/IN ,_no.m 143 24} VIN VIN PAUYPUN QVOSEE - OvPL i -rs - BP
VIN 000501 - 008L9 056t6 VIN VIN con.m thes VIN VIN pauyapuny Q00161 - OIEE ot/ b - .96
6€cY 0$IT - olvl 09Ll 08$7 €89 - L6LY $9'l 006! VIN VIN puuouio ores - 968 oo 9.0
wap|e)
PIPP 1jino
Yo ¥70 - €10 €70 0€0 1€0 - ¢70 (4 4] sT0 VIN VIN pautjopun 160-Lv0 8L pardadsns Yive (jiL
90 ¥7°0 - t10 £z0 6€0 ovo- Lo - 891 820 VIN VIN pauyjapun o'l - Lvo ous X1
VIN VIN €20 VIN VIN VIN VIN VIN VIN VIN 650 - 650 u:: {slanyornn
VIN VIN €T0 VIN VIN VIN VIN VIN VIN VIN 650 - LYO ucs 46 - .8V
[l
13100 paading
VIN VIN €0 VIN VIN VIN VIN VIN VIN VIN 160 - £90 uhs Qi 29 - 9%
90 $20-770 €0 8€0 0r'0 - $20 (YA Lo VIN VIN pauiapun 0t - €90 6/ 1.9t
90 LT - s70 90 or'o 10 -0€0 £l o V/IN VIN pauyapun €60 -150 69 9.0
wnpups)
oy uvIpaN ueipapy  uedpy andweg uedp uoneiAd(] uedp uonelad(] uedp  uounquUIsK] uoNdJI(] Jo IBury  uoUARQ 0305u0)
2ouuajo]  djdweg ayi uo (easau]  odweg oY) uo Jur]  Iduwieg ) VO eI} plepuRlg  DLINUOIY) piepuelg snAUYUY I
%66 saddn MIPYUO)) %56 1UWPYUL) IWIPYLOD) %66 2NU0D apduseg ayawyluy sdweg K>uanbau,y
papis-auQ) sdwey apdweg
%56 Jaddn

panunuod ‘g-p AqEL

4-208



FEMP-05BG-2
March 19, 1993

a3

o070

VIN VIN 900 VIN VIN VIN VIN VIN VIN VIN tro-Lto UNQ_ 11}
VIN VIN 900 VIN VIN VIN VIN VIN VIN VIN 096 - 09§ u:\_ (seangorouls)
VIN VIN VIN VIN VIN VIN VIN VIN V/IN VIN 11°0 = 108 Sav -_Qc A |
VIN VIN 900 VIN - VIN VIN VIN VIN VIN VIN s - Lo uch Q0 - .96
€70 $10 - L00 L00 o <10 - 600 (/8] oro VIN VIN pauyapun 670 - 010 ilvid] 9-.0
. apyussld
£0'1Z 06'vl - 0r 0l 08Tt o9rl 16%1 - ¢8°11 AN 85Tl VIN VIN rpuuoudo  QE'¥T - 089 (414 LR
L9l 0E'Tl -0L'6 001l LT 96°Z1 - $TO! STl (AN VIN VIN feusoude] 0061 - OF'8 L |etangore|n
ge81 orZl - 08°6 orot 11%4! 09°TI - LL'6 VIN V/IN e st feuloN 0891 - 089 1o 55 - 8P
wi or'vl -0L°01 00'TH €9vl Lo'vl - 6911 8t’l (A 4] VIN VIN ruuoudo]  OLPT - QUL o¢/ot 4 R
€9l 058 - 0t'S sT'9 098 em..m. Y29 VIN VIN or'y fvL leunoN ot'Ll - 0Tt o/LT 9-.0
sddo)
(A ov'll - 078 sI'6 9T’ 1$°11 - 906 1] €96 VIN VIN reusoudo] 6Ll - OL'Y 147} 1IN
Ll 08'8 - 06'S oL 806 6 -099 ori sEL VIN VIN ruuoudoy 08¢l - OS'Y Lyel [elanyoreln
8961 0€0t - 099 008 Leol 98°01 - Ov'L 6bl £y VIN VIN rusovdor]  06°Ll - 09°€ . I .S - LBy
$8°61 0801 -0¥'L S9'8 9501 v801 - ¥T'8 44 6L'8 VIN VIN ?.:E.Ewo\_ 0$°91 - 0¥ ov/ot AP - .9¢
Lisl oYLl - 068 oL'é 9601 LI'L1 - 80°6 (AN 996 VIN V/IN ruusoudoy  0¢'9l - OC'P og¢/ot .9°.0
Heqo)
nwory ueIpIp weipopy  uvedpy odwey uespy uoneaa(y vedjy uoEIAN(] ueopy  vonnquisi(] uondRI() Jo dury  uvoniINaQg UINIEUO))
ouwdjol  Jdweg ay) uo [wasdu]  opdwog 3yl uo pwr]  djduieg Iy) UO [BAIdU]  prepuEI§ LAV prepuely MMy Uy Jo
%66 +2ddn AWIPYUOD %56 upyuo) AUPYUOD %56 U039 dueg dMaugiuy adweg Kouanbasy
papis-auQ Jdweg sdweg

94,66 1addn

panunuod °g-p dqel,

4209

CI/EES/FERNALD/TAB 4-3/FINAL



FEMP-05BG-2
March 19, 1993

VIN 001LT - 018 00¢r! VIN VIN __nu.ﬂ 14247 VIN VIN puuoudo]  00IPp - 0662 e ne
11zes 0017€ - 00591 00LLT €866 SOOIE - sTH6L VIN VIN (42411 $1TsT |eutioN 00€TP - 0L£€ et leanyoden
6651¢ 00867 - 00t91 009LT (1]43:14 6526 - ¥rusl VIN VIN 19911 1S6¢T feunioyN 001¥y - OPSS 1 A 1 4

VIN 00LLT - OTI8 00¢91 VIN VIN ;nv.n 8r8Li VIN VIN PUYIPUN  00IPS - OE6T oc/ot R4 Y
(A7 k4 0981 - Opel 1131 124 6961 - €SI Let 9p91 VIN VIN pauyapun 065¢€ - 070! ot/or 9°.0

wnisdudepy

§8°¢1 900! -0€'¢L ol's 9501 801 - $T'8 [ A 088 VIN VIN rusousor ovgl - 09t ov/ot e
1T°et o1ot -oL9 9L S8'6 6101 -TCL el 618 VIN VIN feuuoudary 0Tsl -0T'¢ Sl/st {slangoe|)
seel 0001 - 0L'9 0oL 81’6 16 - ¥9'9 44l veL VIN VIN feuuoudoy 00°€l - 0U'E 6t/61 5 - .8F
€19l oell -ov'L $T'8 88°01 LI -seg Wi 906 VIN VIN rusoulor  Qpgl - 02§ :17}14 AP - .9¢

(PP
19100 pIjdsns
rO'€T 0S8l - 0€'F1 ol 1781 9’8l - €8I (kA SLN VIN VIN rusoudo] 08¢z - 001 [X/[k4 we 9.0
Lsst 0s'81 - 09°'%1 oLtLt el $Y°61 - 61791 Lt wu VIN VIN rusoudory 0y 9t - 0011 8UKT 9-.0
per
Leize 00vET - 0UBSI os10T 199TT yP6IT - LBTBI 9l 61v61 , VIN VIN rusoudo]  QOLOE - 00LO! [47/4 HL
07097 009L1 - 0OFil 00LEl 6vy81 rrl6l - Oveel vl 88yl VIN VIN reuuoudo] 00962 - 09t6 Ly [sangoldejny
€58LT 0OrIT - 00LEl 00951 12961 TITUT - 988F1 6¢°1 L9091 VIN VIN ruuoudo  0050€ - 096 74 )4 26 - .80
9zote 00127 - 009¢1 00v81 0L81T 1S¥TT - 9L691 vrl 0zi81 VIN VIN rusoudop  QOLOC - OL68 ot/og Zb - .96
¥4 %44 00s91 - 00271 00s k! 1Hegt L0991 - 809¢l oc'l sovel VIN VIN. rusouoy  006HT - 0LE6 (Y(V] 9°.0
uos]
nury usIpap usipajy  ueajy Idweg ueapy uofelas(] ueapy uoneIAd] uealy  uolNQLYSK] LoudIR(] Jo Bury  uoudAa uInpsue)
un3jo)  Iduing ) vo [Pasdu]  sidweg oY) uo Jur| UG ) BO |BAIS)u] [0 TLITNEVIE TITET,Y piepunig ENETTNINY Jo
%56 2ddn 2uIpYUO) %56 UIPYU) UIPYUOD %CH  dUIRLOID idweg nayIuy Kweg Aouanbasy
papis-auQ duseg adweg
%56 tddn) -
panunuod °g-p Iquy,
(a\]
(98]
o

4-210

. 'CUEES/FERNALD/TAB 4-8/FINAL



FEMP-05BG-2
‘March 19, 1993

4970

r3

¢

VIN ) VIN VIN VIN VIN VIN VIN V/N V/IN VIN €7 =108 3y -NQO L
VIN VIN "l VIN VIN VIN VIN VIN V/IN VIN or-otr u:\_ [vianyoiden
VIN VIN 'l VIN VIN, VIN VIN VIN VIN VIN 0oLT-oLt u_d_ N6 -8
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN T =108 3y -ch 4 a1y
VIN V/IN VIN V/IN V/IN VIN VIN VIN VIN VIN 9T =108 8ay -cQo 9.0
. wnuapqllop
VIN VIN 900 VIN VIN, VIN VIN VIN VIN VIN 670 - 610 o~Q_ [[11%
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN 110 = 108 8av -E\c [eranyone)n
VIN VIN 900 VIN VIN VIN VIN VIN VIN VIN 620 - 610 u_Q_ N5 - 8P
VIN VIN . VIN VIN <\z VIN VIN VIN VIN VIN 110 =108 3y -ch AP -9t
VIN VIN {00 VIN VIN VIN VIN VIN viIN VIN 0£'0 - 0£0 ucQ_ 9.0

Lanosapy =

_ , o

oLt 199 - 8L€ 8¥S 8IL v - OfS 951 19§ VIN © VIN pauyapun 0SLl - 882 [4v4y e <t
18L Ly - I8¢ 90F ] 49 69¢% - 16€ T4 9tr VIN VIN pauljapun 0rol - 10¢ L [plangyordeiy
oré v €8 - 9¢€ oy t9 6£9 - 9Tv tsl 89y VIN VIN pauyapun osLl - 88T e 55 - .8
6601 179 - L3¢ ols €89 90L - 00§ $$°1 (4% V/IN VIN fewsoudor] oIt - 16T [UY[V k4 208 3
P
. 11pno vu.””._-.:.
'14%] S8L - 9Sv 429 608 ors - I1L§ £91 909 VIN VIN ruuoudory 00€1 - 681 6U6T Yim 9-0
(423} SBL - 18p 9% €86 S€O01 - 929 P8l 089 VIN VIN reunoudon 058 - 681 oot 900
. INDuUsIuspy
wur) uvipay 5_102 ueapy Iduwseg uedjy uoneIAd(jg uedy uoleiad(g veapy uonngLysig uondNa(| Jo Iduey - vondQ ' JUELIT BV Y

duen]  ddug ) uo Badw]  pdwsg 3y vo jury  Ijdues ) uo {sAIdu]  picpueiy SUINBQN) piepuely Rl THTTTHY ) Jo
%56 13ddpy UIPYUR) %56 u3pyuo) WPYUOY 4,56 Wm0y - Idweg nauyiuy dweg £ousabasy
papis-auQ Jdweg . apduseg
%56 12ddn A

panunyuod °g-p dqe],

CUVEES/FERNALD/TAB 4-8/FINAL



FEMP-05BG-2
March 19, 1993

o
g
N
H

T d

VIN VIN VIN VIN VIN VIN - VIN VIN VIN VIN 990 = "108 3av eNQc [[{1R
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN #5°0 = 10§ Sav -:\c |sjanpjotanin
VIN VIN VIN V/N VIN VIN VIN VIN VIN VIN 190 = 108 8ay -_Qc B A ] 4
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN 90 = 108 ay -c..,\o R4 AN
VIN V/IN 6£0 VIN VIN VIN VIN VIN VIN VIN wo-uo S0U1 90
wojug
6907 0I€l - 96L sen 1zel Lsetl - ~_.c_ 6v'l [Z0]} VIN V/IN pauyapun) 0817 - L8S (49244 i
£991 0601 - 809 118 . tte LN - et Lyl vis VIN VIN reuuoudor] 0zZIT - 6¢€ L (etanyoen
6017 oerl - €5L . (444 139 0ort - 106 8S°1 686 <\1 VIN ._!Eo..ms 0817 - Opt i .55 - .8
116! 0911 - £¥L 14%:] 9811 9TTI - LY8 951 £l6 VIN VIN feusoudony OPIT - 6p€ ot/oe M4 AN
Tovl 918 - 19§ €9 ves €8 - 119 VIN VIN 474 vt [euuoN 0681 - #LE 0/6T 9-.0
wopse)og
68°LE 06T - 0T°LL 06'61 87°ST 68'ST - 9661 (4 it V/IN VIN freusoudo]  06°1% - 050 14749 ny
06T os'Ll 09T ot'st [ 4% 68'81 - S6°¢l pel [2 21 VIN VIN reusoudo 0r'9 - 05’8 LIt istanyoren
[A%:24 0961 - 05°€l 119811 66°61 190T - L1°61 6t'1 85°91 - VIN VIN feunoudory orIc - 058 ¥/1¥4 4§ - .8y
1% 1% 0T’ - 0691 ss6l 69'vT 6£'ST - ¥8'81 8l oot VIN VIN pusoudoy 06’1y - 0011 0og/ot R4 R
L8°0T 0611 - 0¢E°L $€6 Lot e -olé 091 996 VIN VIN ruuoudo]  0LTT - 08'S ot/er 9.0
PWIN
wry uBipap uuipajy  uesty spduwieg ueapy voueiad(] ueap uoneIA(] uedpy  uonnGLIsL(] BoudRI( Jo a8usy  uonIAN(Y uIn)Q8u0)
ouwajol  Iduig ) vo [Badu]  djdweg oy uo jrur]  Idueg ) uo |BAIdU]  prepuBIS  dLHAUGIN piepueig anawyuy jo
%56 2ddn PUIPYUOY) %56 ouapyyu0) UPYUOT %66 swawosn  dweg mauyiuy apdwieg Aoudnbasy
papis-auQ ddweg Jdweg
%s6 13ddn
panuUnNuod ‘g-p IqEL

4-212



FEMP-05BG-2
March 19, ;993
4970

919 . 00°Evl - 00°LO Ll 1951 9C'8SI - €081 o'l 1€t VIN VIN  pusoudo]  00°50€ - 08'LS e . nw,
$BS0T 00'I€l - 000 o oL'9rl TI'T81 - 89901 or'l s VIN VIN pauyapun  0'SKE - OC P9 Ll [etangorov)i)
61607 00'$€1 - 0080t 00621 15! vTSSI - R8I Pl 00'6T1 VIN VIN  pauudpen  00'SHE - OV'06 (12]k4 45 - By
T6'vEL 00'8¢1 - 00'€01 05°601 teert Lest - syt 1571 8L811 VIN VIN  puuoudoy  Q0S0E - 08'ES oot Iy -9
96'95 09'8¢ - 0L°0C $6°€C 0s'LE I8¢ - €5°0€ VIN VIN 610l PEPE fruuoN  OL'YS - 06'9T ov/LL 9-.0
. wnipoy
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN €T =108 dav L0 L
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN T2 =08 v JLHo {ejanyoin|n
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN tT=0s v 1o I )
VIN . VIN VIN VIN VIN VIN VIN VIN VIN VIN  TZ=10§88v 00 v -9
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN 92 = 0§ 3av 7 9°.0
s
759l 09Tl - 156 001 911 9811 - 0s6 st 6001 VIN VIN  pusoudo)  Opgl - 6vF e 118
un 6L8 - €L 6L 9101 7501 - 9L 9¢°1 628 VIN VIN  pusoudo] 058l - 6€S Lt fetanyoidein
9691 oLzl - 1L 9v8 ocil wh -us 8l 68 VIN VIN  muwoudo] 058l - L9¥ (1/]14 5 - .80
6151 0301 - $6L 066 1801 011 - L88 €l $v6 VIN VIN  pusoudol  OpSl - 6vy ot/og b .96
. . 121pno vu.vouo_.ﬂ“
oLl oI€l - L6 ol e 6621 - 189 el o011 VIN VIN  muwsoudo]  OfZZ - 08Y 6U6T a9 -0
861 0621 - LT6 $801 s W - 196 VIN VIN T68 yin Jeuuon o€z - 161 0t/0t 90
w0ty
nur ueipaj uBlpan ued u-&Esm ueapy uoleiadg uedp uotielad(} uedpy uounquusiq Scus.oﬂ Jo omcax uoudANRq -:o:.unsu
uedo] dweg oy wo [Balu] dweg ay) uo Jur]  o[dweg 3y} LO |eAldju]  piepuelg U0 picpuels nauyuy . Jo
%56 saddn 2u3pYu) %6 * 3oudpyue) 20u3pyYuo) %56  owawosn  Idweg  ouampuy apduieg £suanbas,y
’ paIpis-2uQ) aduseg adweg
%s6 13ddn

panuyued °‘g-p Qe

4-213

CU/EES/FERNALINTAB 4-8/FINAL



FEMP-05BG-2
March

'

19, 1993

$9'8L 06€S - 0¥ 05°8¥ 0s'LS 9C'8s - LBy ot B0IS VIN VIN  pusoude] 00’101 - O€'€E 4774 n
878§ 08'Sp - 06°LE oLEy sy ov'gy - S10F . 0Tl 9T'EY VIN VIN pauyapuN  OP'69 - OV'SE - LULL {e1anpoidel)
6168 08°LY - 06°6€ 00'sP 98y 6T6y - LETY LN so'ty VIN VIN  puusouBoy  0L'L9 - OCEE 1 S - .80
oT'is 06€S - 0T0F 008y 1 LESS - LT9Y {y] ot'6r VIN VIN  reusouSo 00101 - 0€'LT ot/o¢ {2+
1965 06Ty - 05'¥¢ 06'8€ SSVY 6TSh - 1LLE 24} 6668 VIN VIN pauyspun  00'0L - OY'6Z 0c/0¢ 9-0
surg
Loov 09'$T - 09°¢€l s191 of'vt 1sT - sLLl 651 98I VIN VIN  pauyspul 0S¥ - VOl e e
411 08'€ - 06'11 orel 6917 16°TT - TLEH 01wl VIN VIN  ruwsouloy  0z0v - Op'8 L {etanyjosdein
L6'¥E ol'v - ov'It occl 817 687T - €¥'¥l 91 WS VIN VIN paupdpun  OZOF - 0’8 t/]14 NI
6¥°6¢ 0$'ST - 09°¢1 orgl 8L€T 99'% - 8691 19'1 00’81 VIN VIN  pusude)]  ogvp - OL8 0g/0g Q-9
Leog 09T - 09°Lt oz6t sTu $9TT - 6581 ] 9L6l VIN vIN  puuoulor QL€ - OC11 ov/ot 9.0
. wnjpeusy
. _vu_u_uv 2N
VIN VIN €20 vIN VIN VIN VIN VIN 7 \Z 6v'0 - 6v0 LU padadsas i iy
VIN VIN £20 VIN VIN VIN VIN - VIN VIN VIN $5°0 - 670 RV nm
VIN VIN " WIN VIN VIN VIN VIN VIN VIN VIN. wo=10s8v Lo - {etanyo1ae|0
VIN VIN VIN VIN - VNN VIN VIN VIN VIN VIN  v0=10s8v 1o b5 - 8P
VIN VIN €20 VIN VIN VIN VIN VIN VIN VIN $$0 - 650 ,0ue R
VIN VIN 970 VIN vIN VIN . VIN VIN VIN VIN 860 - 850 LUt 9.0
wapeyL
nury usIpIpy ueipapy  veapy Idwes uedpy uoneIad(y ueop uoneIad(j ueop uonnquys(] BoUINI( Jo ddury uvowdaQ [UE LT E T g )
uwdjol  ddung 3y vo e Idweg ayy vo ywr| Idueg 3yi UO [BAIdU]  paepuri§ UIRLVID picpurig Nwyuy )
%56 $2ddn 20PYUD %56 u3p1Hu0) duapyuo) 4,c6  dwawwdn  pdweg nauyiuy dweg Kouanbasy
papts-auQ adweg aduseg
%56 s2ddn .

panunuod “g-p dqey,

4-214

CI/EES/FERNALD/TAB 4-8/FINAL

036



497V

FEMP-05BG-2
March 19, 1993

03"

)95 MED S WIOL) PIPNIOXI SEM PUE JIIPNO [EDNSHE)S € 58 PIHUIPY sem L5919 PUU GOLI9 saquinu Jdwies vy ynsas (HLL) woyeEdl 24
: ‘195 BlEP Sy} U0I) PIPAIXI Sem PUE I2IINO [EDUSIIEIS © S8 PIYNUIPE ST 99919 Jaquinu ajdwses g ynsas (9-Q) VOIS AL, y
138 BJED SIY) UI0SJ PIPAJOND SEM PUR IIIINO [CINSHENS B $8 PIYNUIPY Fom 76919 s3quinu duies uy 1N (9-0) asausuep MLy
158 EEp $IY) WO PIPA[OXD SEM PUE 1IN0 [EDUSNEIS B §3 PAYNUIPY sum §6919 1oquinu apdwes v |[nsas (9-0) Pe¥T ML,
‘§% wiEp ) I0) $INNEIS
2a0wuasanlas 1534 Y| $¥ PISN M LLf) JOJ UOUBHUIINOD PAINTEOW WINWIYEW PUE UBIPAL 3Y) U0 [BAIIIU) OUIPYLOD 9,66 "uetpow ay) ‘00’7 veyl sl sem uOnEIAIp PIRPURIS JLOANOIT PABINIED Y} UM
435 BIEp S|} WO} PIPNIINI ¥EM PUE IAPNO [EINUTIS T S8 PIPUUIPL ST T¥919 PUY 691y wIquInY apwes vy NS (Y1) winnuped )L g
138 GIEP $TY) WOL) PIPAIIYD SEM PUE SN0 [EUSUEIS @ v& PILYHUIPL SEM Y919 PuU L6919 s4aquunu sy up vl (Z7y-9¢) woups) X1 ,
13¢ WiEp SIY) WOIJ PIPALOXD T8M PUT JDINNO [EINSHEIS ¥ §¥ PIYRUIPE wem 99919 Jaquinu apdwies uy §ins (9-0) ualod MY, 5
. 198 wjEp s1Y) 10J ¥INSNEE 2auNuIsUL IY) 58 PISN $IM SININO padadsns Inoyim _9-0, 20)
sonsues Kewwng -8/3d op11 Jo vouRLUIOVOD WnWIEYEW ) puE “10S 2A04e Of JO N0 sanfea T| A|uo JO UOHEUIGUILD A4 £q pasned xem sigl 00'T YY) 19)e38 sEAM UOQEIAIP PISPUEIS JLIAW0IB PRI o
ud asom J pus uoyo3lap Jo 38ues 3yt Ko <10 YL 2A04E M SUONENUIIU0Y PAINSIAW JO 0| O enbo 10 usy) 33| VM 5

i ¥

) . . 1% E1EP STy} WOJ) PIPA[IXI SEM PUE IDILINO [EUSHEIS ¥ ¥ PIYRUIP! M 76919 13quiny apduses Uy 1Ins32 (9-0) WL Y] g
-LLA 24 J0) InfEa 2apeIwsadal 1s3q 3y sem DS ) pue veE ) o) angea aanejuasasdas 1539 Y sem JOS 4D JO JIeY-IU0 "IEINNIP 100 212/ 198 $IEP ) UY $I0[BA 3Y) JO [I¥ UM ¢

panuUNuUod ‘g-p QL

4-215

CUVEES/FERNALD/TAB 4-8/FINAL



FEMP-05BG-2

March 19, 1993

6Lt ¥90 - Pv0 90 $$90 ¥890 - 6€¥0 8L 294V VIN VIN pauyapun €80 - 1€0 47474 L
9101 $5°0 - LbO 050 €690 0690 - 0170 Ly 19v0 VIN VIN freuuoudo 160 - 1€0 LSt [e1angoe|n
o€l €90 - 9v0 %0 990 81L0 - 01P0 BIL'L 9P VIN VIN Pauyapuny 160 - 90 et NI |
unri £90 - 800 §50 7590 0890 - 8500 189t Lo VIN VIN pauypun £80-1C0 0t/9z 4 2
0£e €0l - ¥8°0 6890 £00°1 6101 - €580 vzl Y060 VIN VIN fruuougor) oc'l - €50 ov/oe 9.0
. o:—vIU\-
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN 01'0 = 708 3av gt nt
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN 010 = 108 3av gtto Ietangotde)o)
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN 010 = 108 8av Q!0 S - .8
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN 010 = 10§ 8av QLo R4
1eo 6v0 - $20 (o orro $SPO - 1Z€0 £9§°1 (124 VIN VIN punoudor) 1wo-s1o Qovoe 9.0 ,m
PECTT S ) A.w
VIN V/N 0200 VNN VIN VIN " VIN VIN VIN VIN 01°0 - 900 k474 n
VIN VIN 0200 VIN VIN VIN VIN VIN VIN VIN 80°0 - 800 LN letanyotduln
VIN VIN 0700 VIN VIN VIN VIN VIN VIN VIN %00 - 900 JUt b - 8P
VIN VIN 0200 VIN VIN VIN VIN VIN VIN VIN 01°0 - 800 14 P9
VIN VIN $700 VIN VIN VIN VIN VIN VIN VIN 600 - 600 0€/1 .9-.0
IRy
wury usIpapy usipapy  ueapy pdweg uesp UOHBIAD(]  UBIW| JIALOID  UOHEIAD(] ueapy uounquisy]  uonIAI(] Jo Buey uonddaq [TELI PV g Y
2umdjo]  dweg ) uo [eadu] pdwes Yy wo ywr]  2dwes oY) wo jemsdu]  piep 1S dweg piepueig RIETITTTVAVE Jo
%56 1ddn UIPYUOD) 4,56 WUIPYUO)) PUIPPUOY) 4,66 NU0I0) RITT T VIV aidweg Koudnbay,)
papi-23uQ sduweg spduwiey
56 +2ddn
(3/1Dd wy papodoas ase sonjea jje)
sjuansuo)) [edidojopey 10y sonsnels LAaewwung :g-p IqeL
&%
.H.. n..

-

CUEES/FERNALD/TAB 4-9/FINAL



e aeg

g g 0

rLol 180-1€0 790 I¥L0 LSLO - 5650 9Ll §£90 VIN VIN puwouso] wi-1e0 14v[ds nu
980 650 - 8L0 o0 $090 L7190 - 1yvve 6Ll 16%0 VIN VIN reuuoudor] {80 - 610 Ll {e1angoloe|n
1960 190 - L¥0 ¥$0 0190 1690 - Zos0 Sov't 0580 VIN VIN reuuoudo’ 960 - 610 £/} IR | 4
9wo't 890 - 160 850 €0Lo 1TL0 - 1§50 81yl 648%°0 VIN VIN pruuouBon) w)-oLo 0¢/0¢ 4
€860 9o -LLY v80 LLgo yre Y - 89L0 st #6L0 VIN VIN pauyapun 60 - 950 oo 900
yawnipey
V/N VIN VIN VIN VIN V/IN VIN VIN VIN VIN 870 = "10S 8av -NQo L
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN 770 = 08 8av -:\c l=tanyordeip
VIN VIN VIN VIN " VIN VIN VIN VIN VIN VIN $T0 = 10§ 8av -_Qc A3 | 4
VIN VIN VIN ViN VIN VIN VIN VIN VIN VIN 920 =10s Bav - 0t 7 A
VIN VIN VIN VIN VIN VIN "VIN VIN VIN VIN 10 = 108 3av -ch 9.0
. NP0
¥r6'67 or'TT - oLl oru 160t 1SE°1T - teo'll 65¢°1 L8081 VIN VIN ruuocudoy 00'1¢ - 098 [47}43 nu
126'vT ov'Ll -ov'tl 06's1 €689t 126'9¢8 - 6¥L'TL VIN VIN Ls0'y L8yl |eusoN OTITCLT6 Ly [slanyorsin
¥C9'8T 0Tt - oT'vi orst 696°61 €09°0T - 800°S1 o'l oTF'9l VIN VIN puuoudor) 00'1¢ - 098 _~.\_~ 55 - 8P
96€°LT 08'81 - 0t'vl On.c_. riél 9p$61 - 66€°C1 £9¢1 Lot VIN VIN feusougoy 0T0t - LT'6 og/ot R4 N
creel 0991 -or'§l 08§l 888°91 €70°L1 - 8LSst otl’l 6Z1°91 VIN VIN feusousory oriz-olel 0t/0¢ 9.0
A Lunpseloy
sy usipap weIpajy  uedly ddweg usdpy UOHEIAD(  UBSJN DLIAWOID  UONBIA(] . uespy uounqIsy]  UONOAI(] Jo Buwy uouddjaQ wanasuo)
uedjog  sidumg Y uo [eaduy adweg Yy uo Jur]  ajdureg Yy UO [BAINU]  prepuelg sdueg piepuelg YUy J0
9,66 s2ddn IUPYUO)) %66 WUIPHUOD IUIPYUO) %66 QU031 nawyIuy [duseg Kouanbasy
. PapB-3uQ opdweg sfduseg
%56 sxdn

(panunuod) “6-p dqe),

4-217

CI/EES/FERNALD/TAB 4-9/FINAL



FEMP-05BG-2
March 19,1993

T496@

-

o

VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN £0°0 = 0s 8av aNQ.o X
VIN VIN VIN: VIN VIN VIN VIN VIN VIN VIN 900 =108 .u>< n:\c 1e1anyolden
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN 900 =108 3ay a_N\c -6 - 8P
VIN VIN VIN VIN VIN VIN VIN VIN VIN VIN 90°0 = 10§ v non\o JZr -9t
VIN VIN VIN VIN VIN " VIN VIN VIN VIN - VIN L0'0 = 10§ 8av aoQo 9-.0
Ny INY
90F'| Yl -L90 8L0 $§6°0 LL60 - ¥9L0 96¢°1 T80 VIN VIN feusoudo et - 9¢0 149}43 L
680°t SLO- 90 890 Leo 9080 - 9950 $6¢°1 0690 VIN VIN peuuoudory 9I'l -0r0 Ll [stangoldosn
1741 €80 - 650 1.0 0980 688°0 - 0v90 61%°1 10L0 VIN VIN musoudon Lt -9¢0 e A
€9¢l 980 - L90 €&Lo 1060 1£6°0 - LOLO 4% | ISYAY] VIN VIN feunoudo Le'r - ovo og/ot 2 .om
sLT’l AN IR Y] 601 00l°1 801°1 - 9101 &7l £sol VIN VIN pauyIpun L’ -o80 or/og 9-.0
) wmittoipey
L6¢°1 ¥6'0 - 8L0 $8°0 870'1 90l - $98°0 [{141] 9160 VIN VIN pauyapun 19°1 - 650 Tuee L
9t 680 -SL0 Lto r160 1€60 - 19L°0 9T [ %4 3V) VIN VIN pauyapun 6L’ - €90 LiL |gtanyoideny
8Kl 160 -9L0 90 1260 $€6°0 - 98L°0 6021 1v80 VIN VIN paul3pun 8C°1 - €90 e .bS - L8P
00yt 60 - LLO €80 6101 8€0'1 - 8P¥0 Lot’) 1060 VIN VIN pauyapun 19°1 - 650 og/ot JAb o9t
(Y ] [ZA R4l 61l 14481 6€TL - Tt 14N 8911 VIN VIN feunoudory 8r'l - 680 ot/0t .9-.0
. sptunipey
mun wRIpIy unipapy  usapy adweg uepy UORBIAX(]  UBIW LWV  UOHRIA(] ueap uonNnqUISK]  uoNIAI( Jo 8usy uordRQg JuanQsuo)
»dumol  Adung g vo rasa] 3dweg sy vo Jur]  adwieg sy uo [easd)u]  prepueig duseg piepuelg mAuyIuy Jo
%y6 12ddny UIPYUO)) %66 BUPHUO) AUPYUOD %66 UL Mauyuy adueg Kouanbay,
papis-auQ adwseg Jduseg
%56 b..a: -
sy
(PINuUYuod) -6-p Aqe, <

~

4-218



FEMP-05BG-2
_ e 0

041

,3VAw 565g) V/IN VIN VIN VIN VIN VIN VIN SvBw pogy VIN V/N VIN L

uwie Lzyol VIN VIN VIN VIN . VIN umis 11947 VIN VIN VIN VIN VIN [stanyoaen

Svdw gzl VIN VIN VIN VIN VIN VIN VIN 33w 9pgg VIN . VIN VIN: 5.8

SIvBui vz VIN VIN VIN VIN VIN ,2Wwgigy VIN VIN VIN VIN VIN 2r - .96

ShvBw ez V/IN VIN VIN VIN VIN L, go6 VIN VIN VIN VIN VIN 9.0

wnpioy) jepwy
16¢1 $60 - SL0 $8°0 1€60 6960 - 9€L0 VIN VIN §67°0 tr80 leuuoy SC'I - £90 Wi ny
6911 $L0 - 0£0 €90 trLo €6L°0 - 9¥¥'0 sL9'l 1050 VIN VIN pauyapun o'l - £90 Lise [etanyorde|n
8sv'l 980 - €90 1o 980 1L8°0 - 1650 VIN VIN L0£0 1L feuuioy oLl - €90 19l bS - 8
19§t 160 - 050 Lo 2060 60 - 0190 €L 0r90 VIN VIN pautjapun $C'1 - 890 0t/0z v - 9
961 Wi - 160 10°1 6L0') 260°1 - 8r60 807°1 8660 VIN VIN ruuoudory €1 - 990 og/ot .9-.0
WINHOY L
95€T Sl - 960 (14} 9€C'l 89€') - 1860 VIN VIN LEso IYAN Jeuuopn PT - 290 e fg
Lt 0T’ - 660 orl 6811 SIT) - TT60 VIN VIN SHT0 9901 JeuuoN €1 -6L0 L9l [etanyorde|ny
€S 67’1 - 201 £l el PPl - 0960 VIN VIN o {4} feuuoN W07 -5L0 ¥//]] S - .8F
61t 0 - 060 601 891 6671 - $€6'0 VIN VIN 98P0 e {sunoN P - 190 0€/9z ¥ - L9
SLIT 14 Y4 Wl 96¢°| 8181 - LsTt VIN VIN 98¢0 STl LY 10T - 060 ot/6l 9.0
acrttinpoy]
wry uwipapy URIpaly  usaly ddweg umapy uoneIAd(]  uedpg SUAW0aND) uonetaaQy uedpy uonnquysyy ....o_.uu_uc 30 23uny .._o_._uo.oa wangsuo)
U0y sdweg w vo feasou] aidweg 3y uo mury  sdweg sy vo lBAdu]  paepueig sjdweg picpuvig QudY Uy Jo
%66 32ddny AUIPHUOY) %66 DUIPYU) 3dUPpYUo)) %46 kINE TTET)Y Aauwyiuy spdweg Ksuanbayy
paps-2uQ dweg sdweg
%$6 15ddn

(Panunued) ¢-p 3)qey,

4-220

CUVEES/FERNALD/TAB 4-9/FINAL



FEMP-05BG-2

2
le......
g
=
gt 60 -9L0 80 6680 6060 - ¥08°0 ssit P80 VIN VIN feuuoulo €1 -$90 [4v[43 L
zot €8°0 - 890 $LO 1880 $T60 - v650 LU §990 VIN VIN pauyapun €1 -90 LI i*langoren
8I1T'1 . ¥80-0L0 0 $98°0 168°0 - 7990 €Let Lo VIN VIN pauyapun o'l - 090 el AN | 4
uel 60-¢L0 6L0 v68°0 9060 - 8§L°0 VIN VIN 8610 30 (ouLoN €& -290 0t/6 - 9¢
444} 801 - 101 €'l Lot ¥80°1 - L0007} €0t 6€0°1 VIN VIN feuuoudor] €€l - 80 0g/og 9-.0
’ stiinjuesn
Lo 800 - €00 900 980°0 0600 - 1900 1991 900 VIN VIN feunouory 020 - €00 ie L
1o 900 - 00 $00 oo LLO0 - 1¥00 sLLl SO0 VIN VIN reusoudory SI°0 - 00 Luen {slanpotden
§210 800 - ¥00 00 800 800 - 700 L9 L$00 VIN VIN feuuouBary S1°0 - to0 16l o8 -8y
sio o - 500 wo.c v800 8500 - £00 453 LS00 VIN VIN feusoudory 0t'0 - t00 oLt 4 A
8r10 800 - 00 oo 8800 2600 - 1900 8£94 9900 VIN VIN feutouary 070 - €00 ot/ 9.0
seuscrNIueIN
8¥0°1 08°0 - 890 wo 6080 0780 - y0LO SETl 1940 VIN VIN feutoudory o’} - 8r0 e {118
6171 €L0-790 0Lo w80 80 - 9¢€0 Ll 1090 VIN VIN Pauyapun 80°1 - 290 Liel |slangotden
19011 L0 - 190 oLo SELO 8¢L°0 - 0090 VIN VIN ©9ro vL90 [rusoN €60 - 050 16l <¥$ - 8P
9071 LL'0 - 690 ILo L080 0780 - €990 VIN © VIN 6070 wLo {suuon ot - mv.c (1[7}:74 A - 96
il w160 660 9801 L ..weo.c Lsil 6L60 VIN VIN reusiouor) 1L - 190 og/oe 9.0
rqtinjusay
nwry uwipapy umpapy  ueapy adweg uadpy UOIBIAX(]  URIKY SUIALOI)  UOHEIAS(Q vy vonnquusy]  woRdAaQ Jo 38usy uondalag wannsuoy)
umdo]  Idurg 9y wo feasau] apdweg gy vowry  sdwes a1 vo [easay) piepuely adweg piepuelg MawyIuy Jo
%56 1addny DUPHUOY) ¥, 66 WVUIPYUO) ADUIPYUOY) %66 EITIE TILEYsY ELE TNV ddweg Kouanbasy
papis-auQ ddueg spdweg
%56 1ddn

49270

‘

(Panunuod) -6-p ayqey,

4-221

42
CLEES/FERNALD/TAB 4-9/FINAL

o n,



3-2

revMry <o,
March 19, 1993

4970

043

‘winuEeMm 0 WRUoY) [¥10) URIGO O) PIPPS AIM aptjanuotpes yowd 10§ suansad wgS1om adojost 2auy) 4 -sjuasad |Y31om 0) PIUIALOD A1Im WINLIOY) PUE WNJURIN JO} $2d0jos1 3 Y JO SAMANE (ENPIAIPUY

‘[0 22EHNS JY) UI SIUIARDE 2|q¥1d3)3p FeU 10 )% yuasaud aq o}
pai>adxa Ajuo 1 pus Supmado A|reinieu Jou 81 3prdnUOIpRS SIY] «(8unsa) suodeam *8-3) vonespes jo saseojas suaydsowe 0) K|UO NP 51 JURLUGIIAUI Y} UY 2ouzaud 1) pus 1Inpoid uotIsy © 81 IPY TR

q
‘paruasaid 313m |eIpay adwes pue YOYIAP JO a8uns a1 £[uo “JDS 341 3A0GE A SUORENUIILGD paunseaW J0 301 O} jenba 30 usy) $83) :o.:s

uwiE 18€°¢ VIN VIN VIN VIN VIN uuéme €ese VIN VIN VIN VIN VIN uw
uuie 616'C VIN VIN VIN VIN VIN omie 0007 VIN VIN VIN VIN VIN {elanyoie|)
ueie £89°¢ VIN VIN VIN VIN VIN uuie 8L1T VIN - VIN VIN VIN VIN S - .8b
uuie 958°€ VIN VIN VIN VIN V/IN VIN VIN u:\m:_ £0s'T VIN VIN VIN 4
. o}a& 90L'€ VIN VIN VIN VIN VIN ur\ws x4 MY VIN VIN VIN VIN VIN 9.0
wnjusn (100
wwry uBpap usipapy  uedpy ddweg uedap} UONBIAX(] UBDJY DAWGID  UoNEIAX(] ueIW uogNQIsK] uoldIA3Q Jo aduey uondAQ [UELT e ]
ovessjo]  9dureg ) uo [eAII] aidweg  ay) uo W] sjdureg 9y) VO jeAIdU]  piEpuRIS Idueg picpuelg MABYIY ' Jo
a,¢6 13ddn 2509pYU0)) %6 2UPYUO) 2UIPYUOD) %56 UMW apawivy adweg Kouanbasy
paps-uQ adweg apdweg
%56 12ddn

(panunuod) “6-p dAqeL

4222

CVEES/FERNALD/TAB 4-9/FINAL





