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Parsons Engineering Science, Inc.
1700 Broadway, Suite 900 * Denver, Colorado 80290 + (303) 831-8100 * Fax: (303) 831-8208

24 June 1998

Major Ed Marchand
AFCEE/ERT

3207 North Road, Bldg 532
Brooks AFB, Texas 78235-5363

Subject: Results of Bioventing System Monitoring at Installation Restoration Program (IRP)
Site 11, Beale Air Force Base, California
(Contract No. F41624-92-D-8036, Order 17)

Dear Major Marchand:

This letter presents the results of the bioventing system monitoring performed by Parsons
Engineering Science, Inc. (Parsons ES) during the week of 13 April 1998 at IRP Site 11, Beale
Air Force Base (AFB), California. Soil gas samples were collected and in sifu respiration
testing was performed by Parsons ES to assess the extent of remediation completed during 1
year and 9 months of expanded bioventing system operation. The purposes of this letter are to
summarize site and bioventing activities to date, present the results of the most recent
respiration testing and soil gas sampling event, and make recommendations based on site data.
A site layout and three tables are attached.

SITE/PROJECT HISTORY

IRP Site 11, the Aerospace Ground Equipment (AGE) Maintenance Area, consists of
Building 1225, three aboveground storage tanks (ASTs), three oil/water separators, a small
pump island, a backfilled underground storage tank (UST) excavation, paved vehicle parking
areas, landscaped areas, and unlined drainage channels. A layout of the site is provided in
Figure 1. Current and former facilities at Site 11 have been used to support AGE maintenance
activities for more than 30 years. Three former USTs at the site were used for the storage of
gasoline, diesel, and JP-4 jet fuel.

The primary sources of subsurface contamination at the site include the former USTs and
the oil/water separators located along the eastern edge of the site. The former USTs were
removed in June 1992 and replaced with the three ASTs. During soil excavation and UST
removal operations, soil contamination was observed in the soil beneath all three USTs. The
maximum depth of soil excavation was 30 feet below ground surface (bgs); however, the base
of the fill material has been observed to be between 15 and 20 feet bgs (Parsons ES, 1995).
Some petroleum hydrocarbon-contaminated soil was left in place following UST removal and
soil excavation. Maximum concentrations of 6,000 milligrams per kilogram (mg/kg) total
petroleum hydrocarbons as diesel (TPH-d), 860 mg/kg total petroleum hydrocarbons as
gasoline (TPH-g), 2,900 mg/kg SR-71 jet fuel (JP-7), 1,200 mg/kg test grade jet fuel (JP-TS),
48 mg/kg benzene, and 721 mg/kg total benzene, toluene, ethylbenzene, and xylenes (total
BTEX) in soil have been found in the vicinity of the pump island and former USTs (Parsons
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ES, 1995). In addition, low levels of halogenated volatile organic compounds (HVOCs) have
been detected in site soil, soil gas, and groundwater, as well as upgradient and downgradient of
the site (Law Environmental, Inc., 1995; Parsons ES, 1995, Beale AFB, 1998). The oil/water
separators are believed to be the primary source of HVOC contamination at Site 11 as
determined during recent/ongoing investigations of site soil vapor and groundwater.
Groundwater at the site is located approximately 85 feet bgs (Beale, 1998).

In order to address the petroleum hydrocarbon contamination remaining in site soils
following UST excavation, Parsons ES (formerly Engineering-Science, Inc. [ES]) installed a
bioventing pilot test system at Site 11 in April 1993 as part of the AFCEE Bioventing Initiative
program (ES, 1993). The purpose of this project was to determine if in situ bioventing would
be a feasible cleanup technology for remediating the remaining fuel-contaminated unsaturated
zone soils near the former UST excavation. The installed pilot-scale bioventing system
consisted of one vent well (VW1), three multi-depth monitoring points (VMP1, VMP2, and
VMP3), a regenerative blower and blower housing, air supply piping, and electrical service.
The VW and VMPs were installed in accordance with procedures described in the protocol
document (Hinchee et al., 1992). The VW was screened from 10 to 50 feet bgs based on field
evidence of petroleum contamination between 23 and 26 and 38 and 43 feet bgs. Three casing
strings and 6-inch screens were installed in each VMP borehole at depths of approximately 24,
30, and 40 feet bgs to provide monitoring points at variable depths, soil types, and
contamination levels. An additional casing string/screen was placed approximately 50 feet bgs
at VMP?2 because of high organic vapor analysis (OVA) readings and the presence of a clay
layer at this depth interval. During system startup, the effective radius of oxygen influence
was determined to be at least 55 feet for VW1. Further detail on the pilot test procedures and
results can be found in the Interim Bioventing Pilot Test Results Report (ES, 1993), and the
Completion of One Year Bioventing Test letter results report (AFCEE, 1995).

The 1-year bioventing pilot test was performed by Parsons ES from May 1993 to June 1994
and demonstrated that bioventing is an effective treatment technology for petroleum-
contaminated soils present within the unsaturated zone at Site 11. Total volatile hydrocarbon
(TVH) and BTEX concentrations in soil vapor were reduced by as much as 4 orders of
magnitude. The 1-year monitoring results also indicated that the long-term radius of oxygen
influence may be as high as 70 feet for VW1. While reductions similar to those observed in
site soil gas following the first year of pilot-scale bioventing were not observed in three
confirmatory soil samples collected in July 1994, this is likely due to a heterogeneous
distribution of contamination and the inherent variability of limited soil sampling (Parsons ES,
1995). Based on the favorable pilot testing results, IRP Site 11 was included in the AFCEE
Extended Bioventing Project for system expansion (Option 4) and 1 year of system operation
and monitoring followed by soil gas sampling and in situ respiration testing (Option 1). In
anticipation of favorable expanded bioventing system Option 1 results, the AFCEE Extended
Bioventing Project also provided funding for confirmatory soil sampling and site closure
(Option 2), if appropriate.

The expanded bioventing system was installed by Parsons ES between May 28 and July 8,
1996. The system was installed in accordance with the final work plan (Parsons ES, 1995) and
design package (Parsons ES, 1996a). The expanded system included two additional air
injection VWs (VW2 and VW3), two additional VMPs (VMP4 and VMPS5), an upgraded 3-
horsepower blower system and housing, and associated piping, controls, and electrical service
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(Figure 1). The expanded system VWs were screened from 10 to 40 feet bgs and the new
VMPs were installed near the expected radius of influence of the VWs to evaluate vapor
migration. Four casing strings and 6-inch screens were installed in each VMP boring at
approximately 10, 24, 30, and 40 feet bgs. Soil and soil gas samples were collected for field
and laboratory analysis prior to system startup to establish baseline conditions. The air
injection flow rate for VW2 and VW3 was adjusted to approximately 10 cubic feet per minute
(cfm) as this was judged as being sufficient to meet subsurface oxygen demand requirements
(ES, 1993; AFCEE, 1996; Parsons ES, 1996b) while minimizing the potential for contaminant
vapor migration.

In August 1996, following four weeks of air injection into VW2 and VW3, an additional set
of soil gas samples was collected during expanded bioventing system operation to evaluate
potential vapor migration from the areas of the site undergoing air injection for the first time.
Initial results for the expanded bioventing system, along with an operations and maintenance
manual and record drawings, and recommendations for extended system operation were
provided by Parsons ES (1996b) to AFCEE and Beale AFB in December 1996. Parsons ES
did not reestablish air flow to VW1, but recommended returning air flow to VW1 at
approximately 10 cfm based on the low vapor migration indicated during the August 1996
sampling event.

Option 1 soil gas sampling and respiration testing was originally scheduled for August 1997
following 1 year of expanded bioventing system operation and 1-month of system shutdown.
However, when Parsons ES contacted Beale AFB personnel to schedule the Option 1 field
work, it was discovered that a respiration test was performed at the site in late June 1997 by
Law Environmental. Parsons ES evaluated the results of the “area” respiration test performed
by Law Environmental and determined a “point” respiration test following 1 month of system
shutdown (similar to those performed initially and following 1-year of pilot-scale bioventing
system operation) was more appropriate for the Option 1 test. System shutdown for 1 month
prior to testing is necessary to allow site soil and soil gas to return to equilibrium conditions
and allow comparison with previous site results. Blower shutdown and Option 1 field work
were rescheduled for mid-February 1998 and mid-March 1998, respectively.

In March 1998, Parsons ES was informed by Beale AFB personnel that concentrations of
cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-DCE, and trichloroethene (TCE) had
increased from 0.063 parts per million, volume per volume (ppmv), 0.0093 ppmv, and 0.016
ppmv to 68 ppmv, 15 ppmv, and 11 ppmv, respectively at the 10-foot bgs screened interval at
VMP4 (VMP4-10) between the second and third quarter 1997 sampling events performed by
Law Environmental. A review of the monitoring logs for the blower system indicates that the
bypass valve which was used to bleed excess airflow to the atmosphere was closed and air
injection was reestablished for VW1 in April 1997 (following the second quarter 1997
sampling event) (Law Environmental, 1997). As a result of the increased HVOC
concentrations at VMP-4, and data obtained during recent/ongoing investigations of site soil
vapor and groundwater, Beale AFB has determined that soil vapor extraction (SVE) treatment
of site soil and soil vapor is necessary.

Parsons ES visited the site during the week of 16 March 1998 to perform Option 1 testing,

but discovered that the blower system was running, and Option 1 testing could not be initiated.
Airflow measurements confirmed that approximately 4 times the original flowrate of air was
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being injected into VW2 and VW3 as a result of previous adjustments made to the system. In
addition, the air flow rate into VW1 was almost 2 times higher than airflow into VW2 and
VW3, and significantly exceeded recommended airflow rates for extended system operation
(Parsons ES, 1996b). Following system measurements, Parsons ES shut down the blower
system, locked out power to the blower and rescheduled field work for mid-April 1998.
Parsons ES performed Option 1 soil gas sampling and respiration testing during the week of 13
April 1998. Soil gas sampling and in situ respiration testing results from this event represent
site conditions following more than 3 years of pilot-scale bioventing system operation and 1
year and 9 months of expanded bioventing system operation. Results from this sampling event
are summarized below, as are recommendations based on this data. It should be noted that
following the Option 1 sampling event, the blower system at Site 11 was reconfigured for SVE
by Laguna and Metcalf and Eddy, Inc., under contract to the Air Force and plumbed to a
newly installed extraction well near the oil/water separator located south of VW3 (Figure 1).
SVE system startup began in May 1998 and system operation and maintenance is being
performed by CH2M Hill (Gaudette, 1998).

SOIL GAS CHEMISTRY RESULTS

Option 1 soil gas samples were collected from the VWs and VMPs at Site 11 on 13 and 14
April 1998. Samples were field-screened to assess soil gas concentrations of oxygen, carbon
dioxide, and TVH and samples from VW1, VMP1-24, VMP2-24, and VMP3-24 were
submitted for laboratory analysis of TVH and BTEX by USEPA Method TO-3. Soil gas
samples from VMP4-10 and VMP4-24 were submitted for laboratory analysis of VOCs by
USEPA Method TO-14. Table 1 summarizes field soil gas results and laboratory-determined
concentrations of petroleum hydrocarbons in site soil gas from the Option 1 sampling event
and previous sampling events. Table 2 summarizes the July 1996, August 1996, and April
1998 HVOC and non-petroleum hydrocarbon VOC results obtained by Parsons ES at VMP4.

During the Option 1 testing event, static oxygen concentrations in site soil gas generally
were at or near atmospheric levels (20.9 percent) at the VWs and the deeper VMP screened
intervals. For most of these locations, static oxygen concentrations in soil gas were not
significantly depleted prior to initiation of expanded bioventing system operation. For the
pilot-scale VMPs, VMP1, VMP2, and VMP3, the 24-foot depth interval continued to exhibit
moderate oxygen utilization by soil microbes as static oxygen concentrations of 6.0 percent,
6.5 percent, and 14.1 percent, respectively, were measured. Compared to the deeper screened
intervals at these VMPs, concentrations of TVH and carbon dioxide also continued to be
elevated, further indicating the presence of residual hydrocarbon contamination and ongoing
aerobic biodegradation. At VMP5-10, the static oxygen concentration was increased from
11.9 percent to 20.6 percent, as a result of more than 1 year of expanded bioventing system
operation. During this same time period, the static oxygen concentration at VMP4-10
decreased and TVH concentrations increased. During initial monitoring activities following
expanded system startup in July 1996, minimum pressure influence was observed at VMP4-10;
however, it appears that the excessive air injection rates are likely the cause of increased vapor
migration and decreased oxygen concentrations in soil gas at this location.

Analytical soil gas results for petroleum hydrocarbons detected during the April 1998

sampling event and previous sampling events are shown in Table 1. Low TVH concentrations
and low/non-detect BTEX concentrations in soil gas samples collected from VMP1-24 and

S:\ES\WP\PROJECTS\726876\773.doc




Major Ed Marchand
24 June 1998
Page 5

VMP2-24, and VMP4-30 indicate that the petroleum hydrocarbon contamination in
surrounding soils is minimal and has been successfully remediated by bioventing activities at
the site. Concentrations of petroleum hydrocarbons in soil gas collected from VMP3-24 were
further reduced during expanded bioventing system operation, but continue to be slightly
elevated. At VMP4-10, elevated concentrations of hexane, heptane, and cyclohexane indicate
vapor migration from surrounding soils with more significant soil contamination than was
originally observed at VMP4 during monitoring point installation.

Table 2 summarizes analytical soil gas results for HVOCs and non-petroleum VOCs
detected at VMP4. As indicated by the third quarter 1997 “dynamic” sampling event
performed by Law Environmental, static VOC concentrations have increased significantly as
compared to initial measurements. The primary HVOCs present in soils surrounding VMP4-
10 appear to be TCE, cis-1,2-DCE, trans-1,2-DCE, and vinyl chloride. These contaminants
appear to have been mobilized from a nearby “pocket” of contamination by the excessive air
injection flowrates created by improper adjustments to the expanded blower system.

RESPIRATION TEST RESULTS

As part of the Option 1 field effort, in situ respiration testing was performed at the site
between 14 and 17 April 1998 in accordance with protocol procedures (Hinchee, et al., 1992).
Prior to the test, air was injected for approximately 21 hours into four VMPs (VMP1-24,
VMP2-24, VMP3-24, and VMP4-10) using 1-cubic foot per minute pumps to locally
oxygenate soils in the vicinity of these points. Following air injection, changes in oxygen,
carbon dioxide, and TVH soil gas concentrations were monitored over a 48-hour period.
Observed rates of oxygen utilization were then used to estimate aerobic fuel biodegradation
rates at the site. Table 2 summarizes the respiration and fuel biodegradation rates determined
during the April 1998 field event and compares them to rates determined during pilot-scale
bioventing.

As is evident from Table 3, in situ respiration and fuel biodegradation rates have not
decreased significantly with expanded bioventing system operation; however, average site rates
5 years after initiating bioventing activities are approximately half those observed in May
1993. Respiration testing at the site has been historically performed at the most contaminated
soil intervals (24 to 30 feet bgs) and significant decreases have been observed in TVH and
BTEX concentrations at these locations during more than 4 years of bioventing treatment.
Relatively “flat” respiration and fuel biodegradation rates at these locations suggest that some
aerobic biodegradation of residual petroleum hydrocarbon contaminants in soil is occurring,
but at relatively low levels. Oxygen utilization and fuel biodegradation rates typically decrease
with continued bioventing as the lighter, more readily biodegraded BTEX hydrocarbons, which
typically present the majority of environmental site risk for petroleum hydrocarbons, are
preferentially destroyed over more biologically recalcitrant, higher molecular weight
hydrocarbons. Based on Option 1 field results and results obtained from previous sampling
events, it appears that minimal BTEX contamination remains in site soils, and aerobic
biodegradation of less mobile, less toxic, hydrocarbon contaminants is occurring at relatively
low rates.
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RECOMMENDATIONS

Results of soil gas sampling and respiration testing indicate that BTEX contamination in
soils treated by the bioventing system has been effectively reduced to non-detect or near non-
detect levels. While some petroleum hydrocarbon contamination is still evident in soils near
VMP3-24 and VMP4-10, the contaminants are not present at excessive concentrations nor are
they expected to pose significant site risk. Contaminated soils remaining in place following
soil and UST excavation have been effectively remediated by pilot-scale and expanded
bioventing system operation. Confirmation soil sampling (Option 2) is recommended to
demonstrate that no further site investigation or remediation of petroleum hydrocarbons is
necessary in this area. Elevated concentrations of total petroleum hydrocarbons in soil vapor
collected near VW2 prior to 1996 (Parsons ES, 1995) also suggest that confirmation soil
sampling may be warranted in this area.

Elevated HVOC concentrations at VMP4-10 appear to have resulted from excessive air
injection rates caused by improper operation of the bioventing system, and advective transport
of these contaminants away from the VWs. In essence, the blower system was being operated
at airflow rates more consistent with SVE than bioventing and significant vapor migration may
have occurred. Recent investigations at the site indicate that VOC contamination in site soil
and groundwater primarily is a result of historic releases from the oil/water separators. An
extraction well has been placed near VW3 and the bioventing blower system has been
reconfigured for SVE. Operation of the SVE system began in May 1998.

If you have any questions or comments regarding this site, or the recommendations
appearing in this report, please feel free to contact Mr. Michael Phelps at (510) 891-9085, or
Mr. Craig Snyder or me at (303) 831-8100.

Sincerely,
PARSONS ENGINEERING SCIENCE, INC.

John Ratz/P.E.
Project Manager

cc: C. Gaudette (9 CES/CEVR, Beale AFB)
M. Phelps (Parsons ES - Oakland)
C. Snyder (Parsons ES - Denver)
File 726876.20110.E Letter Results Report

Attachments

S:A\ES\WP\PROJECTS\726876\773.doc




REFERENCES

Air Force Center for Environmental Excellence (AFCEE). 1995. Completion of One
Year Bioventing Test, Site 11. Memorandum for 9 CES/CEV, Ms. Carol
Gaudette, Beale Air Force Base, California. 2 February.

AFCEE. 1996. A General Evaluation of Bioventing for Removal Actions at Air
Force/Department of Defense Installations Nationwide, General Engineering
Evaluation/Cost Analysis. Technology Transfer Division. June.

Beale AFB. 1998. Facsimile of IRP Site 11, Aerospace Ground Equipment
Maintenance Area, figures from recent site investigations. From 9 CES/CEVR,

Beale AFB, California to Craig Snyder, Parsons Engineering Science, Inc. June
16.

Engineering-Science, Inc. (ES) 1993. Part I, Bioventing Pilot Test Work Plan and Part
I, Draft Interim Pilot Test Results Report for Aircraft Ground Equipment (AGE)
Maintenance Area (Site 11), Beale Air Force Base, California. Alameda,
California. October.

Gaudette, C. 1998. Personal Communication. 9 CES/CEVR, Beale Air Force Base,
California. June 16.

Hinchee, R.E., S.K. Ong, R.N. Miller, D.C. Downey, and R. Frendt. 1992. Test
Plan and Technical Protocol for a Field Treatability Test for Bioventing.
January.

Law Environmental, Inc. 1995. Site Characterization Summary Informal Technical
Information Report for Site 11, Beale Air Force Base, California (Draft).
March.

Law Environmental, Inc. 1997. Third Quarter 1997 Monitoring Report, Sites 3, 10,
11, 18, and 22-A20, Biovent/SVE Systems, Beale Air Force Base, California.

Parsons Engineering Science, Inc. (Parsons ES). 1995. Work Plan for Expanded
Bioventing System, Aircraft Ground Equipment (AGE) Maintenance Area, IRP
Site 11, Beale Air Force Base, California. Alameda, California. December.

Parsons ES. 1996a. Letter and Enclosures to Lieutenant Maryann Jenner at
AFCEE/ERT, Subject: Construction Drawings for the Extended Bioventing
Treatability Test (Option 4) at IRP Site 11, Aircraft Ground Equipment
Maintenance Area, Beale Air Force Base, California. Denver, Colorado. 11
January.

Parsons ES. 1996b. Letter Results Report to Major Marchand at AFCEE/ERT,
Subject: Operations and Maintenance Manual, Record Drawings, and Summary
of Inmitial Results for Expanded Bioventing System at Installation Restoration
Program (IRP) Site 11, Beale Air Force Base, California. Oakland, California.
31 December.

SAES\WP\PROJECTS\726876\773.doc




opeJojoD ‘ideAueq

"INI'SINIIDS SNIHIANIOND
SNOSHVYd

eluIojleD ‘GdV e|eeq
b B8NS dHl

WN3L1SAS ONILLN3IAOIE A3IANVIX3
1NOAVT 3lIS

I 3¥NOId

.\.

y3IMoTg

\ =
=
VIYVY NOLLVAVOX3
1SN ¥3NWyo4 40 TANNVHO
NOLWVO0T 3LVAIXOHddY JOVNIvia
ANVISI [ A3NIM—X00d
dANnd
YdNA @
A,em_w_,o\ a3Avd
m.rmmozonuv

HOLVHVd3S
yILVM/TI0

ONidid ONV

ozl
T

JALLVYINIONY

\
\
Vo

dO1vivdis
yilvm/1io

3ON3d

MOT4 30OVAINS 40 NOLLOINIA
/T3NNVHO 39VNIV¥A Q3INIMNN

JTI04INVN AddNS dIV 30VAINSEns
LNIOd ONIYOLINOW ¥OdVA

1334
09 o¢ 0

@ —anA
Y IMA

TT3M LN3A NOWO3CLNI div
[N EREN

o144
ONIgling

Y3uv
Q3AvVd

GdAWA®

H¥O1VHVd3s
dALYM/I0

Z£:40 10 86/S2/90 'BMP O0rSONAZE\9/892/\3304V\PPI\SI\ 1§




m ) J
-
13IQEL SXPLL\ILITL
- - - - - - - - - - - oL 6’1 €81 (86/%) JeaX-¢
- - - - - - - - - - - orr 07 S'LT (96/L) 123X-€
- - - - - - - - - - - 0061 67 (348 (v6/L) 183X
- - - - - - - - - - - 008°L 9 (41 (€6/5) rEntu 0§
- - - - - - - - - - - (4 Lo 661 (86/%) Jeax-§
- - - - - - - - - - - oL 80 S'61 96/L) 1e3X-€
- - - - - - - - - - - 08L 80 8'L1 (Y6/L) TeIX-T
- - - - - - - - - - - 000°01 < 99 0 (€6/5) remuy ov
- ~ - - - - - - - - - o 90 0T (86/%) TEIX-§
- - - - - - - - - - - 8T €0 06l (96/L) Te9X-€
- - - - - - - - - - - 00€ 90 061 (b6/L) JeaX-T
- - - - - - - - - - - 000°01 < TL X3 (€6/5) rentuy 0
- - - - - - €20 1400 LEOO I 001 09 $'9 (86/t) 129X-S
- - - - - - - - - - - 09T se $'6 (96/L) TeaX-€
- - - - - - - - - - - 0or'y € $'6 (v6/L) TeaX-1
- - - - - - - - - - - 000°01< 89 0T {€6/5) remug T TdNA
- - - - - - - - - - - 0g 60 0'61 (86/9) 123K-§
- - - - - - - - - - - o1 S0 061 (96/L) Je3x-¢
- - - - - - - - - - - 9 90 S8l (v6/L) Teax-1
- - - - - - - - - - - 00001 < oL o€ (€6/5) Tentuy oy
- - - - - - - - - - - sT L0 00z (86/%) Te2X-§
- - - - - - - - - - - o1 S0 00T 96/L) 1e3K-€
- - - - - - - - - - - 99 Lo 061 (¥6/L) 1eax-1
- - - - - - - - - - - 00001 < SL 87 (€6/5) remur [
- - - - - - $T0 00 7200 . 001 6¢ 09 (86/%) 189X-¢
- - - - - - - - - - - SOL €€ SL (96/L) TPIX-€
- - - - - - o1 [ Fal Tl 00s'e 002'1 (43 001 (b6/L) JeaX-T
- - - - - - 4 oy 0ss oey 000°ZL £000°01< ol (3 (g6/5) reniu ¥T 1dAA
- - - - - - soo N < o Lo e Gemmks
- - - - - - - - - - - z £0 661 96/L) Yeax-¢
- - - - - - e 9000 | viL 9% 90 §0z (¥6/L) Teax-T
- - - - - s 1183 €1 L o€ 000'TS 0096 08 0T (£6/S) renug 05-01 1MA
SINANOJINOD WAISXS DNIINGAOIE X TVOS-10 Tid
(awdd) (awdd) (awdd) (Awdd)y (Awdd) ouerdoy  (Awdd) oueXaH  (Awdd) sausjhy (awdd) (awdd) auenjoy,  (Awdd) suszuag  (Awdd) Sawdd)y  Guasiad)  (ueosed) @rQ) (530133)) _ uoneso
UEXAYOIIAD usnONANT-H AANLSET AANLY'TT auazuaqiAng JHAL SHAL ol WEXQ  auaag Juidues qdeq ajdwes
uoqred
Bed Aloie1oqe] e 3uasIos-plaL
VINIOATTVD ‘4AV ITvAd
1 ALIS 341

SLINSAY SV TIOS TVOLLATYNV NOTIVOOUUAH WATTOULAd ANV QT 40 AAVININNS

TATAVL




13198l SIX'PLL\GLBITL

- — - - - - - - - - 0 S0 80T
- - - - - - - - - - 91 €0 80T
- - - - - - - - - - 0 S0 8'0c
- - - - - - -- - - - v6 €0 80T
- - - - - - - - - - 0 S0 80T
- - - - - - - - - - 001 €0 80T
- - - - - - - - - - 91 80 90T

11000 80000  NENENNEEE o0 001 0s< 891
01000 1000 8€00'0 81 L 34 611

- - - - - - - - - - 0 S0 80T
— - - - - - - - - - 99 €0 80T
- - - - - - - - - - 0 s0 80T
91000 8¥00°0 99°0 128 £0 90T

06T 00 80T

900 e T

- - - - - - 9% 80 S6l

08Z/0ST 0006 76 L'e

01 €70 000°'T 8T §9r

oL9s 001°0/840°0 0S1/66 061 6'1 081

- - - - - - - - - - 0 S0 80
woo NN oo NN ooo NN oo swoo e o0 wx
- . - - - - - - - - 0 90 (44

9€°0/26°0 £€°0/0V'0 ocoro NN i osso NN  scooszo 690°0/8T°0 8T8 00z €0 s0z

(86/) T3R-SL'T
(96/L) renmuy

(86/Y) TE2X-SL'T
(96/L) rentuy

(86/7) TeIX-SL'T
(96/L) reniuy

(86/Y) 7BIK-SL'T
(96/8) uour-
(96/L) Temiug

(86/¥) Te3X-SL'1
(96/L) rensuy

(86/%) Teak-SL'T
(96/8) muow-{
(96/L) Tentu
(86/%) 1€2X-5L°1
€96/L) renmuy
(86/%) 1€aX-6L'T
(96/8) uow-|
(96/L) renmuy
(86/%) JE2X-SL'T
(96/L) Tenuy

(86/%) 3aX-5L'T
(96/L) TemuY

0¢

o1

144

01

0v-01

SAWA

TMA

SINANOJINOD WALSAS ONLLNIAOIS AIANVIXT

- - - - - - - - - - - 90 vz (86/t) 123X
- - - - - - - - - - - €0 s81 (96/L) Teax-€
- - - - - - - - - - - 90 T8l (v6/L) TE3X-T
- - - - - - - - - - - 8's 91 (€6/5) 1enr or
- - - - - - - - - - - 90 voz (86/1) 1K
- - - - - - - - - - - $0 81 (96/L) 129%-€
- - - - - - - - - - - Lo 0'81 (¥6/L) 22X
- - - - - - - - - - - 8L ST (g6/$) renmI V'3
- - - - - - ¥1 £9°0 L10 00€'T 0ss L'e (841 (86/¥) 1e2X-S
19 66 oLt LT 9 68°0 009 000'1 0T §LL (96/8) JBOX-T°E
oLt 061 3 [£31 00Ty 0011 0'¢ [yas (96/L) JeaX-€
- - - - - - 06€ i 97 LT 006'% 001°T yE 811 {v6/L) 1e3X-1
- - - - - - 0S¢ 65 L6 08§ 000°sS 000'T 9'9 0T (€6/5) remur (4 EdANA
(Awdd) (Awdd) (awdd) (Awdd) (awdd) sueidoy  (awdd) auexsy  (Awdd) sausjAY (awdd) (awdd) suanjog,  (Awdd) auazuog (awdd) s?Em& (uasiad)  (usoiad) (aeQ) \.Ammn 193))  UONEOOT
ouExaqopAy  SWIMONART-Y  SENLS'E'T AANLY'TT uszuRqIAY JHAL SHAL  9PMOI@  uaBAQ  quoag Fupjdures ndaq aiduses
uoqIe)
E1eq KI01EI0qE T ©1EQ FUIU213G-Pald
VINJOAITVD ‘ddv ATvad
TT ALIS I

SLINSHA SV TIOS TVIILATYNY NOTIVIOIAAH WNHTOULAd ANV QTHIA 40 AAVININNS
(panunuod) 1 FIAVE




13I1qeL SIXpLL\ILBITL

“nsa1 ayeardnpyynsar ajdures (euiduo
-dmireys wasAs Sunuarorq papuedxa Fulmof[of IUOW | SUOHIPUOD L OlweuAp, 1wasaidal snsar ‘M3l Sundwes Sunnp Sunelado waiskg
“JUIWINASUT P[3Y o Sulpear wnuilXew ULy 1218313 UONBNUIOUOD = <

L]
"
Burodal K101e1008] oW SIUGS2IdAT UMOYS 13qUINN *PAIIBNSP 10U INnq ‘10 pazAjeue punoduio) = Furpeys £eid pue >
‘pazheue 10N = -

‘auazusqIARWLL = GINL 5

*KjpAnoadsal ‘pj-OL POYSI PUE €-OL POUIPIN Kq pazAjeue usym ourjosed pue [any 13( 01 paouAIayAl HAL

“41-OL POWISIN VAHSN 10 £-OL POWRIA VAAS( 30U Bursn pausiojiad sed 110s jo siskjeue A101e10GeT

“awm{oA Jod JwnjoA ‘ot fod sued = awdd »

*SU0qIEI0IPAY ANEIOA [EI0L = HAL ,

‘Kloamoadsal ‘9661 AInf pue €661 KB I ueaq Bur 1q 3[EIs-papt pue ot 1id 2suts dum 1xodde uodn paseq paynuapt suaad Suydueg 1
*aoelans punoid Mo[aq 129} u1 (pdap sjdwes r

n

(awdd) (awdd) (widd) (awdd)y (awdd) suesdoy  (swidd) suexsaH  (Awdd) seusjAx (awdd) (awdd) susnjof,  (awdd) suszuog (awdd) :uA>En5 (Quaorad)  (udorad) (@) wﬁwn 129])  UONEIO]
QUBX3YOJIAD usn[oAg-y AANLS'ET AANLY'TT suazuaqiAng SHAL SHAL oprxorq  UaBAxQ  Jueag Sunduwes pdaq aydwes
uoqrey
7Ed A101e100e] TR BUIUZRI0S-PIat]

VINJOATTVOD ‘gdv ATvVAd
11 LIS 490
SIINSTA SVO TI0S TVOLLATVNYV NOFUVOOUAAH WNITOYLAd ANV T 40 AFVINIS
(panumuod) | FTIVL




Z 9|qe\S|IX'yLL\9.L89TL

“muyy Suriiodor A101e10q8] oY) Siuasa1dal uMOYS JaquNN °Pa1233ap jou Inq ‘10§ pazAfeue punodwo) = Suipeys Aeis pue > »

-dnyress wiaisAs Sunuoaolq papuedxa SUIMOO] YIUOW | SUONIPHOD ,Ofureukp, Juasaidal sInsal $uaad Suridues Suunp Sunerado waisds |

“$1230e1q Ut umoys synsax ajedydnp = duq |,

-ownjoa 1od awnjoa ‘ot 1od sured = Awdd n

"SUBYIR0IO[YIP = YD ‘SULYIS0IONYOL = VDL ‘USYIA0IONOIP = FO {SUSYIF0IONYIM = FDL {(3uayir0i0[yosad) auayIa0I0[yoendl = 5Od

(awdd) SuouURXaH-7
(awudd) suexolq-4°1
(awdd) ueInjoIplAyensy,
(awdd) [ouedoid-g
(awdd) SpyInsi(] uogqie)
(awdd) U0y
(awdd) auojAdoig
SOOA PYWO

(awdd) 71 uoa1q
(awdd)  apuoy) 2uAYIRIN
(awdd) ULIOJOIONYD)
(awdd) VOa-T'1
(awdd) HOa-1°1
(awudd) VOL- T 11
(awidd) apuio[y) JAWIA
(awdd) IDA-T 1-suen
(awdd) HOA-T 1-510
(awudd) gOL
(Awdd) q0d
SDOA p3jeuddorey

p96-30Y 96-Inf 86-1dy (86-1dv)'dnq  g6-1dy 29680y (96-Inp) ,dna  96-Inf 1T T TN

| 0E-¥-dINA YTH-dINA 0I-7-dINA

VINJOAI'TVD ‘gdV A TvAad
1T ALIS dd1

PdINA LV SLTASHA SVD TIOS TVOLLATVNY DOA
cHTdVL




€ QIQBL SIX'VLL\ILBITL

‘waysAs Sunuaaolq s[eos-papuedxs sy jo 1ed se 9661 ANy ul paj[eIsul pJINA -2lqeoljdde 10u= VN ,

"BJEp 2Je1 uoneIdsal INOYIM PIJRUITISS 0q JOUUED SIJEI UONEPRISOP ‘PAJR[NI[ed J0U = DN ,

‘pajduwes 10U = N »

oWy} JUSWIIEs ) SUNUSAOIG SATR[NWIND ) AJLIBSS309U 10U “g66] ARl Ul Sunss) [eniul aouls sy djeurixordde syussardal Juoas Funsa) Jeak-¢ |

"SaINISIOW Jed4-] pue [eRIUI Jo 232104 SI [I0S 3Y) JO JUSIUOD AINISIOW SBWNSSY

-1eak 1ad jros Jo weido[ny Iad suoqIeooIpAY Jo SwRISIIA ®

081 090°0 VN VN VYN VN VYN 4¥N 0I-vdINA
ON SN Ol 6€0°0 LY 910°0 0€s 81°0 0¢€-€dINA
001 Y00 ON SN ON SN PON SN YC-€dINA
001 ¥€0°0 £9 €200 011 8¢0°0 0¢l LY00 VYC-TdINA
081 ¥1°0 1L 9¢0°0 LY 6£0°0 0¢ 1o Y- 1dNA
(Ieak/3y/8w) | (anoysf0y) | (1eek/8y/Sw) | (anoy/t0y) | (Ieak/3y/3wr) | (anoy/fQ%) \memo%\wx\wsv (anoy/f0%) | (soryans punoid mojeq 193))
ey oy ey ey ey ey ey ey yidsg-uornedo|
uonepeidoq | uonendsey | uonepeidoq | uonendsoy | uonepeiSaq | uonendsay | uonepeideg | uonendsay
E%wma [dy) 129X-6 (P661 AIng) 189X-T 3@@2 I2quIdde() YIUON-9 (€661 Ae) TEDIU]

VINJOAI'TVD ‘4dV T 1IvAd
1T HLIS J¥1
SHLVI NOILVAVIDAAOII TANA ANV NOLLVIIISHYA 40 AYVININNS
€ H'TdV.L




