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1. Introduction

This Cperable Unit 3 (OU3) Pneumatic Conductivity Test (PCT} Work Plan {the Work
Plan) was prepared as an appendix to the Soil Vapor Interim Remedial Measures
{IRM} Work Plan both by ARCADIS of New York, Inc, {ARCADIS) on behalf of
Northrop Grumman Systems Corporation (Northrep Grumman), and is being submitted
pursuant to the Crder On Cansent {Consent Order or CO) Index # W1-0018-04-01 that
was executed by the New York State Department of Environmental Conservation
(NYSDEC) and Northrop Grumman Systems Corporation (Northrop Grummany},
effective July 4, 2005 (NYSDEC 2005).

The present day Bethpage Community Park property (Park}, which the NYSDEC has
termed the “Former Grumman Settling Ponds Area” and designated as OU3, is
referred to herein as the Site. Adjoining the Park property to the south is the former
Plant 24 Access Road Property, which is a partially asphalt-paved/partially grassed
area that runs east-west along the Park southern boundary. The Former Plant 24
Access Road Property is owned by Northrop Grumman.

The CO allows the implementation of IRMs for GU3. In response to NYSDEC’s
December 22, 2006 letter to Northrop Grumman, Northrop Grumman has elected to
impiement a soil gas mitigation system as an IRM. The purpose of this Work Plan is to
present the methodology for conducting PCTs at the Site. The PCTs will be used to
obtain site-specific design parameters for the design of the full-scale soil gas IRM. The
Work Plan is organized in the following sections:

> Section 2 summarizes the PCT objectives.

» Section 3 describes the PCT locations and selection criteria.

¥ Section 4 provides the PCT methodology, including the proposed well network
and installation details, the equipment requirements and the test methodology
and monitoring program.

> Section 5 describes the waste management plan.

¥» Section 6 provides the reporting and evaluation plan.
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2. Objectives

The main objective of the PCT is to collect site-specific field data for use in designing
the full-scale soil gas IRM. To design an appropriate testing program, several sub-
objectives have been established and include:

» Determine the site-specific pneumatic conductivity atong the southern
boundary of the former Plant 24 Access Road above and below the Low
Permeability Zone (LPZ).

» Estimate the quantity of surface leakage in wells screened above the LPZ.
» Estimate the quantity of water generation during subsurface depressurization.

¥ Estimate the influent vapor concentration and coniaminant mass loading rate;
and,

» Obtain additional site specific geologic data within the test area(s).

In addition to the above, active (e.g, traditional negative pressure generating blower)
and passive {e.g. natural “barometric pumping” and/or the use of wind turbines or
alternative measures) systems may be evaluated and compared. Finally, the site-
specific pneumatic conductivity and/or surface leakage may be estimated in both
capped (e.g., paved) and uncapped conditions. All of these objectives will be focused
on, in addition to the overall goals set forth in the Soil Gas IRM Work Plan {listed in
Section 4 of the Soil Gas IRM Work Plan).

3. Pneumatic Conductivity Test Locations
Proposed test locations and relevant cross-sections are presented in Figure C-1.

PCTs will be performed at a minimum of two locations along the southem boundary of
the former Plant 24 Access Road. In addition, two vertical horizons of vadose zone
soils will be evaluated at both locations. Specifically, one test will be performed above
and one below the LPZ that was identified at several locations along the southern
boundary of the former Plant 24 Access Road. These locations were selected based
on the following criteria:
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» The distribution of soil gas, as currently understood and reported in the OU-3
Soil Gas IRM Work Plan.

» To determine pneumatic conductivity in vadose zone soils within multiple
lateral and vertical zones along the southern boundary of the former Plant 24
Access Road.

» To determine the rate of water generation in multiple areas along the former
Plant 24 Access Road; and,

¥ To determine the mean mass loading rate in both an area of relatively higher
and lower volatile organic compound (VOC) soil gas concentration.

» Finally, the well locations were selected in areas such that they can be
incorporated into the full-scale soil gas IRM.

A description of the proposed PCB methodology is provided below.
4. Pneumatic Conductivity Test Methodology

The PCTs will be conducted using a network of vertical extraction wells (herein referred
to as depressurization wells [DWs]), monitaring wells (herein referred to as vacuum
monitoring weil clusters [Vacuurn Monitoring Well Clusters (VMWC)]), existing
groundwater monitoring wells, a temporary negative pressure generation system and
associated process and monitoring equipment. The work referenced herein will be
completed in accordance with the Site-Specific Health and Safety Plan (HASP),
prepared by ARCADIS.

The following subsections describe the PCT methodology including the proposed well
network and installation, equipment set up and testing methodology.

4.1 Well Network and Installation

Proposed DW and VMWC locations are shown on Figure C-1. Typical DW and VMWC
construction details are shown on Figure C-2. A summary of proposed DW and
VMWC construction details is provided in Table C-1.

The Rotosonic drilling method will likely be employed to drilt the boreholes. This drilling

method will minimize the generation of drilling waste and will provide continuous cores
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of the penetrated material for the purpose of hydrogeologic logging. A written log of
the materials penetrated during drilling will be prepared by the ARCADIS geologist
overseeing the drilling and monitoring well construction. The log will describe the color
and character of the materials penetrated, relative propertions of the various material
types, thicknesses of units, and moisture content.

A summary of the proposed construction details for the DWs and VMWCs is provided
below. It should be noted that in addition to the procedures described below, in the
event that perched water is encountered in boreholes (during drilling) that are planned
to penetrate the LPZ, a steel casing will be installed and grouted into the LPZ (to case
off the perched water) prior to drilling through the LPZ and the deepest VMWC will be
installed in a separate borehole.

4.1.1 Depressurization Wells

As referenced previously, pairs of DWs will be installed at each of the proposed
locations identified on Figure C-1. Each shallow DW will be constructed of 4-inch
diameter, schedule 40 PVC well casing, fitted with a 7 or 15 foot {ft) long, 0.020-inch
slot wire-wrapped PVC well screen. Each deep DW will be completed with a 5 or 15-ft
long screen. Each DW will be set with a sand pack extending at least 2-ft above and
below the well screen. The borehole annulus above the sand pack will be filled with a
minimum of 3-ft of bentonite slurry, followed by bentonite grout to approximately 5 ft
below grade; the remainder of the borehole annulus will be filled with sand. A 2-ft x 2-ft
concrete pad will be set around the well at grade, and fitted with a minimum 8"
diameter curb box. The well will be sealed with a J-plug. The final screen length and
setting will be determined based upon conditions encountered during drilling; however,
proposed construction details based on existing geologic data are provided in Table C-
1.

The depressurization well pairs will be named DW-1 and DW-2, numbered in the order
of installation. Individual wells associated with each pair will be labeled with an “3” or
“D" to indicate shallow or deep screen settings. Upon completion, a well construction
diagram will he prepared for each well upon corhpletion, and will be accompanied by a
plan view diagram referencing north and labeling the wells as described above.

4.1.2 Vacuum Monitoring Wells
As referenced previously, VMWCs will be installed at each of the proposed locations

identified on Figure C-1. The wells forming the VMW Cs will be installed within the
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same borehole (see Figure C-2). Based on the geology found in the vadose zone,
each vacuum monitoring well cluster will be constructed of three to four, three-quarter
inch diameter, schedule 40 PVC well casings, each fitted with a 1-ft long, 0.010-inch
slotted PVC well screen. Each screen will be set within a 5-t sand pack, with 2-ft of
sand below and above each screen. Screen locations were selected to evaluate both
horizontal vacuum influence and the effect of surface leakage for shallow DWs,
Accordingly, VMW Cs screens will be situated both within the corresponding screen
interval of their respective DW and above the DW (shallow) screen interval. Overtying
the sand pack, 3-ft of bentonite slurry will be emplaced. The borehole will then be
grouted to 2-ft below the next screen zone, where the sand pack and bentonite slurry
for the next screen will be placed. Following installation of the shallowest screen, the
borehole will he grouted to approximately 5 ft below grade. The remaining 5 ft of the
borehole wilt be backfiled with sand and finished with a 2 ft x 2 ft concrete pad. A
minimum 8” diameter curb box will be set in the concrete pad for access to the
monitoring points. Each of the monitoring wells will be finished with a threaded plug.
The final screen settings will be determined based upon conditions encountered during
drilling; however, propesed construction details based on existing geologic data are
provided in Table C-1.

Vacuum monitoring well clusters will be named VMWC-1 through VMWC-8. Shallow
wells within each cluster will be labeled A through C to indicate relative depth {i.e., the
7 ft deep well in well cluster 1 will be identified as VMWC-1A) and the letters will
ascend with depth. The deep well in each well cluster will be labeled with & D (i.e., the
44 ft deep well in well cluster 1 will be identified as VMWC-1D). A well consiruction
diagram of each well in the cluster will be prepared upon completion. In addition, a
plan view diagram of the well cluster will be prepared, referencing north and identifying
the individual wells.

4.2 Equipment Setup

A process flow diagram of the proposed PCT system is shown on Figure C-3. In
summary, the PCT system will include the following equipment:

¥» Aregenerative-type extraction blower for generating negative pressure at the
respective DW.

» A dilution valve installed on the influent {suction) side of the blower to adjust
the vacuum level applied to the DW.
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¥ An air-water knockout tank installed on the influent side of the blower.

» Vapor stream sample ports, vacuum and pressure gauges, and valves located
throughout the system to aliow for proper monitoring, control, and data
collection during the test; and,

» A single 400-pound (Ib) vapor phase granular activated carbon (VPGAC)
canister to freat vapor emissions generated during the tests.

As described above and shown on FigureC-3, the PCT system will allow for the
generation of negative pressure at the proposed DW. The selected extraction blower
will be sized to generate sufficient vacuum to achieve a target radius of influence of
approximately 50-feet. If it is determined that the selected blower generates more
vacuum than desired (e.g., if substantial quantities of moisture are extracted from the
subsurface), the dilution valve will be used to balance the vacuum to an acceptable
level. Water will be conveyed to a portable storage device for transfer to the disposal
location (see Section 5). Vapor emissions will be treated through the 400-Ib VPGAC
uhit.

A description of the proposed test methodology and monitoring program is provided in
the following section.

4.3 Test Methodology and Monitoring Program

The PCT will be implemented using the locations and equipment setup described
previously. During implementation, each DW will be operated as a single test for
approximately 4 to 6 hours. For each individual test, there will be three phases of
operation. The first phase will involve the collection of data with full (100%) vacuum

applied to the wellhead. However, if significant quantities of water are generated under

full vacuum, the vacuum will be reduced to a level that does not result in significant
water generation. The second and third phases will involve collecting data at
approximately 75% and 50% of the applied vacuum of the first phase.

Following the start of each test, system parameters and samples will be collected on
the following schedule:

» Influent and effluent photoionization detector (PID) readings at 30-minutes, 1-
hour, and every hour thereafter at the DW wellhead during each phase of
testing.
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» Influent flow rate and total applied vacuum from the DW and induced vacuum
measurernents from VMWC at 30-minutes, 1-hour, and every hour thereafter
during each phase of testing. In addition, baseline readings will be collected
fram all groundwater monitering and MVYWCs,

» The quantity of moisture generated will be recorded every hour for each
testing location.

» A total of four (4) vapor samples will be collected during the PCT (i.e., one
influent vapor sample will be taken during the fourth hour of the first vacuum
phase at each test location).

¥ An effluent vapor sample (i.e., following air treatment) will be taken at the
conclusion of the entire testing program.

» Four (4) water samples will be collected during the PCT. The water samples
will be collected as grab samples directly from the liquid knockout tank and will
be collected at the end of each individual test.

All field parameters and physical measurements will be recorded on standard forms.
Sample forms for shallow zone and deep zone testing have been provided herein as
Attachment A. All vapor samples will be submitted to Columbia Analytical, located in
Rochester, New York for VOC analysis using USEPA Method TO-15. All water
samples will be submitted to Columbia Analytical, located in Rochester, New York for
VOC analysis using USEPA Method 8260. Table C-2 provides a summary of the
proposed laboratory analyte list for both vapor and water samples.

5. Waste Management

Liquid waste from the vapor system knockout tank will be discharged to the local
POTW under the existing agreement for well sampling activities. The remaining
wastes generated during the pneumatic conductivity tests will be containerized,
characterized, transported, and disposed of in accordance with applicable local, state
and federal regulations and the specific requirements of the disposal facility.
Transportation and disposal facilities will be qualified to handle, transport, and dispose
of the respective waste.
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6. Reporting and Evaluation

Following completion of the PCT, the data will be summarized and evaluated. These
data will be transmitted to the NYSDEC in the form of electrenic mail
correspondence. A PCT summary report will be prepared and submitted to the
NYSDEC as a part of the 50 to 75 % design report. The summary report will present
the resuits of system operational parameters and analytical data collected during the
pilot program. Following presentation of the PCT results, conclusions and
recemmendations will be made with respect to implementation of the full-scale soil
gas IRM.
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Table C-2. Summary of Pneumatic Conductivity Test Soil Gas Laboratory Analytes, Operable Unit 3,
Former Grumman Settling Ponds, Bethpage, New York.

Constituent

1,1,1-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trimethylbenzene
1,3-Butadiene
1,4-Dichlorobenzene
2,2,4-Trimethylpentane
Methyl Ethyl Ketone
4-Ethylfoluene

Acetone

Benzene

Carbon Disulfide
Carbon Tetrachloride
Chlorohenzene
Chlorofoerm
Chloromethane
¢is-1,2-Dichloroethene
Cyclohexane
Dichlorodifluoromethane (Freon 12)
Ethylbenzene

Freon TF

Frecn 22

Methyl Butyl Ketone
Methyiene Chloride
Methyl tert-Butyl Ether
n-Heptane
n-Hexane

Styrene

tert-Butyl Alcohol
Tetrachlorgethene
Toluene

trans-1,2-Dichloroethene
Trichloroethene
Trichlorofluoromethane
Xylene (m,p)

Xylene (o)

Xylene (total)

Notes:

(1) Soil Gas samples will be analyzed, for the above reduced TCL VOC analyte list based on site specific
contaminants, via USEPA Method TO-15.

(2) Water samples will be analyzed, using Target Compound List for VOCs, via NYSDEC ASP Method 2000.

GAAPROJECT\Narhrop GrummanSuperfund20CT\OUNRNY001469.C801 IRM Wi PlanSall Vapor IRM WorkplaniFinal Soll Gas IRM Work Piani\Table C-2.xIsTable C-2




ARCADIS

Attachment A

Field Monitoring Forms




§HAG - S Yoy O pLAdIN 20200870 Mpuaddiueihiion I 100ZA HOSWEID WA I LOBS BEY D0 ANENONO0ZWPHINHSdhSwELIFIE) daloN LOSRONEY S

Jsn jap Buuonuop wnnoep DMAA
uogw Jad sped uidd

1519319p voneZjatloyd ald

UWIN|0D 18lem JO SBYsu) M

Anassul jo seyul BH w

wiod Bulnseaw mojaq 199} dwq 'y
S2BHINS PUE| MO|BG 198} s19 ")

ANURL 138 133) wd)

3jem 0} dap aMia

I3 uonezunssaideq Ma

"WINNJBA PBALNIGM J0) dn-Le)S Jeye Judwainseaw jgniv) ()
(00GT dSY POUIFW) SISAIBUE DO/, JO) O MaN US1SaUS0Y 'S4 (EMAleUY BIGUNIOD O] PANILINS PUE 188] SUF 30 pUD 2Y) j2 JojRIedas 2NISI0W au) Loy} pejoajiod 3g m adwes Jaiem aup (p)
1521 {UlF) [eUY JO 9 INOU 1B PRKIaY0d aq jleys ajdwes Juswieal UoqIes 1sod & PUB f JNoy 58] Je pajoalioo 3G [EYS SICWES uoqles-aid
"SISAIBUE G101 10§ YHOA MON 521500 'STETT [BINAIBUY BIGUINGY O} PSTILIGNS PUE SISISIUED BUIAS JAJ-G U) Pai3a||od a4 |12ys seidwes Jiy (g)
Buiseaiosp s31E0PUI - 'Buisealoul sajeIpU + (2)
"S14M0 WD) PRINSESLI 1B -] SDMINA 10} S20uRISI] [RIPeY (1)
'S210N

SUDINPUOS JUBIGUWY

{3} 2xmeiadwa] juaiquy

{BHuI} ;unssalg owalugeg]

@i+ ajeq S|ENY

%0S /Mg

%GL/M S

wMr

e

e

g

¢ URY g5

s T

; = ouljaseg
& & [
el e i

(o) (om1) ~{suoneE)

Tom) = T {wdd) Gudy) (] G

leasgjuy
Qald simeaadws | amssalg TNGSI L wnnaep lazeyo) aid ainjeiadwa) wnnaes anL Bujpiooey

uaniyg jusniyg uaniyy uaniys N} Auzl waniyg Mol pesyliam peayam eeq

uogqie) uoqie) uoqiey lemolg Jamolg meydouy peayjiam A1 SOA Si-Ma Sk-ma

“HOA e ‘ebedujag 'spuod Bujipes uelbiwnig Jauuo ‘g Jun Ageiedo
‘unod Bupoyuoly Plald MO|IBYSE| (| UojJEZIINSSoldag 159) AHARONPUOD DNBLINAUY ' |-y JUSWYIERY

€Jo | sbey ) W-Q<UM—<




SLMQ - K'Y Yoeiy 0 NeLaddyia) 20" 20020 Mpuaddviueidiiom Wil JodeA BOSWIELS AR Wl LOBD B6F L DOANIENOW D0Z\PUALIBENGWBILIAID dOM)GNUDBIOH VYD

1SN [P AUNCHIVOW Wwinnaep, TMIMA
ol tad sped widd
Jolastap uonezuoiojoyd ald
uwIn|oD Jajem Jo sayou) 1N}
Alnasa Jo sayou B w
Julod Bulnsesw moRq |89y dwqg
2IBUNS PUBL MO|a] 188} s1q )
Fhujw 1ad joay widy
1M 93 Yidap MmLa
Iepa uojezunssaldag Mma
"WANJEA pesL|[am J0) dn-Hels Jeye Juswainseaw |eny) ()
"(000Z JSY POYIBW) SISKIEUE DDA I0) HIDA MBN J8I1SILD0Y 'SIET [EONK(EUY EIQLINIOY O} PINIUGNS PUE 158) S} JO pUa ay) Je Jojesedas aIMmSIOW SYt WO PBIIBJ00 84 (|M 2jdies Jajem aug (¢)
1581 (Uig} FBuly JO oy Je PRS00 2 ([2YS S|dWes JUSLNEas UCHED 1SO0 B PUB { JNOY 1591 18 pajea)on ag ([eys ajdwes UOQED-RId
SISAIBUE G |-()1 JO} HI0A MON “JRISAUI0Y "SQE [2ARARUY BIGWINIOD O] PARIWANS PUE SISISILEI BLINS J3))-g U) pa1IaI[0a aq ||gys sejdwes sy (g)
Bujsesioap sapeopul - 'Buisesiou) saedIpuUl + (2)
"SE-MQ Wol painseaw ale | SOMA 10} SaoLgisIq elpey (1)
SBION
%0G /4 g
%GL/G
Wiy
ye
ez
Yt
Uil og
GEieseg
(814 Y gz=zz) (19 Y €1-21L) (5193 g-2) (slquez-zzl | (slguczil (S19 1§ 8-1) siqu£z-zz) | sy eL-zil {5193 8-1} {S19 Y 5£-02} (sla B £1-Z4) {51934 8-2)
2 qadag g Yydag ¥ pdag 0 widag g Wdag ¥ yidag 2 ydag 9 pdag ' deg 2 Gidag g deg v Uidag
B §E,eouegsi] jejpey H 05 ()BIUEISI]] (ejpey U §€ ()@UES|] [RIpeY H 01 ,,?IUEISIA |eIpEY leataiu|
auwi|j Bujpsnaay
FOMIWA E-DMINA Z-OMIWA -OMINA =egq
S|G4 WINAJEA
(am) sButpesy wnNnaep paonpu|
' “HOA Mo ‘abedyiag 'spuod Bueg uewnug Jawog ‘g jun elqessdg
‘uuio BUMONUOWN Plald MOJIRYS-L [I9M LaneZHNSSaudeg Yol AanInpuoD AREWLNBU "Ly JUBLIY2ERY
€40 g abeg

SIavouY




S = SV Yaely ™D MipLiaddingl TZ0" 4002 XpuBddviURIGNIOM ] oA KOSIIEIY S WM LOBD BALLODANIENOU00ZRUNgRd rug d \403rORIW

JAsnD e Bunojuopw wnnaes DAWA L
uoljiw Jad sped wdd
10y081ap uogezwocoyd Gid"
ULLUNOZ JOTRAM JO S3L0UI o)
Anasaul Jo sayaul BR ui
Juied Bupnseaw mojaq 193) . dwgq "y
SIBUNG PUE) MOJB] 193y SIq 1
ainury tad Jaay udy
1a1em oy yidap AT -
|[eAn, voReZUNSSRIdag Mg

‘wnmnoea pesy|iem o} dn-Hels Jaye JusWaInsEaw eyl (g)
"(D00ZT dSV POLIRW) SISAIBUE DO J0) BIOA MBN “32159U00Y 'SqeT [BonAjeuy EIQUINIOY) 0} PSTHIGNS PUE 158) 8] JO pus aU} Je Jojelrdas BIMSIOW S4J LWUOY PBIIBI0D 8 (| SidWes Jayem au0 (4)
159 (Ui} 12Uy 4& g Mol 18 PaIDRIoD 3G (IBYS S|dWIES JuswEa)) Loques 150d B pUE § INoy 1S8] JB PaI0S||03 aq [jeys 2jduies UoqEI-ald
"SISARUR GL-01 O HI0A MBN '181SBY00Y 'SE" Je3iiA /Uy EBIGWNIOD O] PENILIGNS PUE SISISIUES BLUNS J9J1-g U] PRIDH[00 84 fieys sejdwes iy (g) 4
Buisesiosp sejeopul - ‘Buisesaw sajealpu| + (2}
"S- W0 paunseawl ale p-| SOMWA J0) Seouelsiq) jeipey (1)
(83]ON

%0G /U 9
%GLIM S
P
yg
yz
g
uRL O
(@@uleseq
{dwqyy) (dwiq 1) {deuq 3} (dwg 3} [dugy 33) {dug 3}
Mg mLa M1a
T M MW - MW - MIN MW - MW leatsu)
SUslWG] {e|qenndde y) {ejqeagdde z) B L Bujpiooey
Step Bunonuopy s(1aa Bulioyjuop req
INSERW |3AS S]U|0d WANJeA
SJUIWBINSEDLY 19AB7) JOIEM (oM} sBuipeay winnoep pasnpuy|

oA maN ‘sbedyleg ‘spuod Bujiles UBWWINIES JaULIOZ ¢ Juf S|qRIedQ
‘wiioy BulIOlUOW PI31d MOIIBUS-] [IBM UClezunssaldeq 983l AARINPUOD JBWINBUY LY JUSLILIEY Y

£ Jo £ abed m—ﬁ—<ux<



QUL - 517y 4osiny™ 3T apusddvig (Tg0"200T O Mpusddyun e, i1 odea, LOSWSIS U TRIT (085 69% 1 D0ANENIMAIT P odngummnug doayonh LIROUI D

JRISNID oM BuzoyuoKy wnnoeps DMINA
ualjiiu Jad sped wdd

Jojoalap uoneziuoiojoyd ald

ULLNIOS JOJEM 30 SIS L

AnoJaul o ssuyaL Sy w

utod Bulnsesw mojaq 193) dwg 'y
BOBLINS PUE| MOJDq 183 ETRTE

aInujw Jad ja9y Ly

Jerem o) yidsp Mmiq

12 uopezunssaudag ma

wnnaeA pesyjem 1o} dn-pejs Jaye Jusluainsesw eyl (s)
{0002 ISV POUISH) SISARUE DOA 10} A MAN USISBLD0Y 'S [Eonkeuy BIqUINIad 0 pRRILGNS PUE 153) BUI JC PUS 3Y) je J0)eledas 2UMSIOW BY) WAy PAISIN(0D Bq (W dwes Jajem Bug (1)
1883 (i) 1wy 30 ¢ Unoy 12 pajoayea oq |leys aKdwes Juawiesl} uoqIe 15od & PUE ¢ Inoy 158y 1e paPalog 3q ||jeus adwes voges-alg
“SISABUE G|~Q1 4O} YIOA MBN JBISAUI0Y 'SET [ERIAIBLY BIGUIN0D 0} PSILGNS PUE SI8|SIUED BLINS 121iI-9 U1 PR10a|eD aq eys sa)dwes 4y {g)
. Buisessoap sejeo|pu) - ‘Buiseauou; sajeoipul + (2)
'Q 1M WO PRINSESL BB -1 SOAMWA o) s80uelsIq |eipey (L)
15)0N

SUORIPLQD JBIQY

(d) 2imesmdwa ] juaiguy

(BHW) aJnssard oljBWOIE]

@l 918G 'seny)
%05 /449
%SL1IUG
wHt
e
Nz
gy
] .
[ETR
ﬁmvmc__wwmm
") o =) Tom) om suoiied) | fwdd) Tuidy) — @ Tom)
[EXeTT
aid sumyesadway id d wnnaea 1azyejo) ad simeladiusy WwnnNaea suay Buipioasy
warmng Jueniygy yuania wang uanju) juep jueniya L E] Peayllapg PEIY] AN eleg
uonIen uoqe) uoiper Jamolg 13mo|g InoRo0Uy peaylam HY SOA al-ma arma

“HIoA MaN ‘sBedyjag 'spuog Bules urung Jauuog ‘g Jjup agesedo
‘wnog Bupoyuoly piatd daagey [lapm uopEZENSsaldag 4sa1 APARINPUOD JJEWINBUG *Z-Y JUILIYIERY

£ )0 3 abeg W—Q<UM—<



g0 g abed

QUM - #1%°y Uiy xpuaddyig ™00 20000 ¥ipuaddyyumpdy o,

Rl 10t osueid Yan WYY 0697 100ANMROW SORPUNIdngy i D danuoN | SAIOUIVD

Ja1sn|D (lapn GULoNUGK wnnoep, DMIA
w Jed sped widd
Kopvjap uoyezuoooud aid
UILIMOS s318M JO SaL0U oMy
Arazaul Jo seyau) BH u
Juiod Guunsesw mojaq 1994 dwq Y
2ORUNS PUB| MCjaq J03) S| Y
FINuIw Jed 108y widy
13)em o) yydap MLad
laan vonezunsssidegy Ma
wAnNaEA peaLIaM Jo) dn-yels Jaye JusLwsinsesly (equ (g}
"(0D0Z JSY POLIBIN) SISABUB D0OA JO) MIOA MSN 19188100y 'sqe] [ENAIELY BIQLINIOD O) PSTWENS PUE 189} U} 10 PUD BU] Je Jojeledas aimsjow ay] WIc)) pepda|ios 54 (Iim aidwes jayem sug (5}
159) (Wip) JeU JO 9 IR0 Je pajas|io3 ag jeys S|diUes Juawes)) Loqueo 1sod B pue § N0y 153} 18 paj09)i03 3y ||eus jdwes uogied-alg
“SISA|BUE G1-0) J0} HIDA MBN USISSYI0Y 'SQET IBINAIEUY BIGLINICS OF PSRILIGNS pue SIFSINED BUINS J8)IIFG U) PRj351102 94 |1ByS sejdwes iy {g)
Buiseaioop sajeaipu) - ‘Buisesiou) sajeoipu + {2}
"d1-Ad WIDJ) PRINSESL 3 b- | SOMIAA J0) SacueIs] [EIpRy {1)
SajoN
%05 /49
%GL I G
@Yy
e
Nz
iy
ulw og
Pullesed
(193 Sy-pb) {s14 U St-vF) (st 3 §¢bb) (5193 svb]
d yidag  Wideqg a wdaeqg apdeg
H §€ (,,32UElSIQ |elIpey 1 05 (,;90uElS| |eIpEY U SZ ;90uElS|] (pey 1 0L ,PuBls|q fe)pey leAsou}
P OMINA " OMINA Z-IMNA L-OMINA au) Buipiooay
SIUjOd WNNIEA eleQg
{omy) sBulpeay wNNaep pasnpu)

o) meN ‘aBedieg 'spuod Bues uelIWIEG JaLIo ¢ NN B|gEIsdD

‘o Buloyuo pi3fd daea-L Ilop uspeziinssasdeq ‘jse ), AIANONPUOD SRELINAUY “Z-Y USRIy

SIavodY



QA -5 §omIY ™ apusddyng 172072007 2 sipuaddyitiedions I 1ot 1RSI S L 1080 59% 100ANYENOM DT PN ununsnzy donuop LIZOYTN D

Jaisnio liam Bupoyuow winnoep, TMINA
W tod sped wdd
loyaslep uojeziuciooyd ald
ULIN{0D JAJEM JO SaYILI om
AIRasaw Jo sayoL 6H W
juiod Buunsesw mojeg 1os) dwq i
a2eHNs pUe| Mojaq 198} S1q )
Ui sad o8 widy
Iajem 0} yidap mla
{8 Lanezunssaudeg Ma
WNNJeA pEIY|IEMm Jo) dn-Liels Jeje Juaiainseaw ey (s)
(000Z dSY POUIBIN) SISAIBUR DA, J0) YIOA MIN 'JAISIUTOY ‘SG2'] JEORARUY BIGUIND) O} PARILGNS puE js3) 2140 pu2 SUL 1 10leJedas aInjSIou BY) oY PRIIS|Io0 84 || Bjdues Jajem BUD ()
1581 {Uiv} 18Ul JO g INOY 18 PRloBio aq |2YsS JIGWES JUSLUIERS) UOQIED j50d B pUe  IN0Y 1S3] 18 Pajos|iod oq [|Bus aidwes uoqies-ald
SISARUR G -0 1O) HI0A MON UBISBUI0Y 'SqET [BRNAIEUY BQUINIOD O] PSIILGNS DUB SISISIUES BLINS Jajg Ul Pa303]103 94 ||eys saidwes Jy (¢)
Buiseaiep ssyeapu) - 'Bujsesiou) sajedlpu) + (z)
"G h-MC WOY PRINSESI 1. p-| SDMWA 10} Seouelsiq [epey (1)
52jDN
%05 /iU g
’ %SLIIUG
@4y
ne
Nz
YL
Ui og
gPuleseg
{dwq ) {dwq y} {dwa 1) {duwiq ) {duwiq 1) (dwiq 3y
ML MLO ML
- MW - MW - M - M TeMIA T MW IeAsau|
SuBWWog
fajqeaydde y) {a19=apdde 3 aw Bujpieday
sliam Buniojuop siie Bupcyuow eqg
SIod VA

SJUSWIRINSES [BAS7 JS1eM

{amy) sBujpeay WNNaeA pasnpu]

£ Jo ¢ abeg

40 MaN ‘efedy)ag 'spuod Bujpss ewwnIg J8ULIoS ‘S Jjup ejqeiedg
"uiog Bupojjuowy pjad daag-| I|op uohezunssaidag 452 ANARSNPLOYD djjewnatg ‘2o Wi aenY

SIQVIYdVY




SZAC - SIK'Y Yselly™ 0 apusddvigl "20""2002 70 pusddUBIbHOA Wit 1008/ KOSAIEID AR YIb 10O GOPLODANIENOL 00PN pednG R LILILG FOMHONLIFrOEVD

J=98nQ e Bupoyuo wnnaep, DMINA
uogiw sad sped wdd

10j9918p uonezueioioyd aid

HLLN|O2 121EM JO Sauou) oM

Anatsw jo sayou) Bl w

ied Buunseaw mojeg 100 dwq )
BIELNS pUB| MO[BY JO3y EL T

ajnuL tad jaay tudy

i8jem o3 yidap mia

floa uonezunssaidag ma

WNRDEA Peayfiom 104 dn-Lejs JoKE JUBWBINS W e (G)
(0002 dSY POUIBN) SISAIBUE DOA 104 HIOA MIN “J2ISBUICY 'SQET [EINAlRUY BIWINGD O) PRIILANS PUE 1$3) AU JO PUD dU) JE J0)E1RdaS SUNISIOW DU LIS P3}3I00 34 (M BICWES J9eM SUG ()
1531 (Uib) 1Bul 4O 9 JROY Je paya9jeD q |BYS 2jdWBS jusunEs) UDGIED 150d B PUE § JNoy 158} 18 paioajos 89 ||jeys #jdwes ungIes-ald
"SISA[BUE G -0 1 J0) HIOA MIN JS1S3YT0Y ‘SGE1 [EQNAjRLY BIGWINIOD 0} PSRIWGNS PUE SIISILED BIUNS J2Y)|-g U PRIJa(IC0 59 lleys sajdwes aiy (g}
Buiseassep ssjesipul - ‘Buiseasou) S:IedIpY) + (2)
"SC-MO WO PRINSEAL 318 g-5 SOMINA JOf SBoUessIy |eipey (1)
SION

SUORIPUBY QWY

{4) sumesadwia} Juaiqiy

{BHW} aunssald ouplinleg

@i} ageq seqr

%05 /149

%SL MG

@y

He

Kz

R

u gg

i

] alyaseg
3 o5 B s}

F] fom) o) o {suojjed wdd) T (E}] Tom)

jeadaju)
aid aanjesadiiay 2anssald aInssaag wnnaep FEETTTY aid ainesate), wnnoaep LT Buipuooey

weny3 usniya wanjyz wenywa Juanyu ey S TELPE MOLY peeylam pEAY|joM eieg

uoqieg uogueg uoqes 1omojg Jamolg IneNRIoUY peayliom Y SOA $Z-Ma $ZM0

0\ meN ‘eBedyleg ‘spuod Buines vewwnig Jetwiog ‘g jun sjgriedg
"0y Bup0)|UTY PLATd MOIIRYS-Z J[AM U] dag 58 QIARONPULY JREWRBUL "€y USLIYIENY

g40 | abey - m_Q<Um_<




STMO - Sy URINY0 Mpueddwig) 20”2007 0 MPURdOAUR(HIOA Wl IOSRA FOSIIEI YA et 10865 7L0DANIENOM C0ZIPURKSANSAUBWILE doMUONLL DS OHaYD

J8Isn [P Bunoyuow wnnoep, DMINA
widd
1012339p uoneziuojoioyd aid
LUwinjoo Jgiem o p=lFlll) Ml
Anzuaw 3o sayou G u)
wiod Buunseaw mojsq oo duwiq 'y
27BUNS PUE| MOJBQ 199) ELRTE
anu Jad 133y widy
121EM 0) Yidep mLa
1350 vonezunssaideq ma
"WNnaea peay(iam 10} dn-Liejs Joye JUBLISINSERW (el (g)
*(000Z 45V POLIBW) SISAIBUB DOA J0) YIOA MBN '181SaUCY 'SqET] IEIRAIEWY BIQUINIDD 0] PANIWANS PUE J59} 4] 30 PUB BYL 18 Jojeredes SIMSIOus SU) WOl Pa133)j00 Bq (im BidWEeS 1a1em U0 (1)
159) (Uib) |eul JO g Inoy 12 p2128)100 8 (18yS SidWeS JUBLER)] usqlea jsod & pue & IOy 1597 Je P910Sli00 3G HBUS Bjdwes uoqea-ald
‘SISAIBUE GL-()) JO) 10K #ON JSISBHD0Y 'SUET IEankieuy BIqUIAIes) O} PIJILIGNS pue SI)SIUED BWINS JBII-G W) PEIDRl0S 84 geys sajdwes Jy (g}
Buiseasoap sajeoipul - ‘Buisealaul sajedpUl + (2
"SZ-AND WO PRINSEAL 318 8- SOMINA J0} Sa0uBsi [eipey ()
1S8I0N
%0OG /M9
%SG
[GRLR4
NE
ey
oL
U og
Puileseg
{S193 5)-vi) (519 4 g-2) (s19 3 5)-p1) (519 14 82} {s19 14 51-p1) {s1931 8-2) (123 81-E1) {s1q3 g-1)
g Wdag ¥ Yidag g thdag v yidag g hidag ¥ Yidag g pdeg ¥ Uidag
U SE@oUEls|q jeIpey B 05 ,@Puels|d eipey H 5T (POUuels[( |e|pey 3 O} ;,92URISIT |2IpRy |eAsSRU|
L Buppaoaay
8- OMINA L IMINA 9~IMINA S-IMIAA ejeq

SIHOd Wnndep

{omy) sBupesy wnnaep, pasnpu)

€10z 2beg

oA moN ‘eBeduiag ‘spucd Bupies uRWWINID LU0 'E AU Bn_E,un_O
"uued BUNOHUOWN Piald MO|IBYS-Z ||9pA UopEZINSSBIdeq JSaL ANAY

puos o))

SIaVOdY

d "EY JUSWIENY




STHQ - ST YOI D TPUSddNgL 20" 1002 D pusddyueriion WH| JoSeA BOSAUBL A WS | DG BRI O0ANIENCAG Lnug) ¢ \LDFrOU D

518N da Buucjuoy] wanaep, DA
w tad sped wdd

J010¥Ep UonezZucIooLd Ald

LLLINOD JJEM JO S3YDU) am|

Anaaw Jo seyowr GH w

yiod Bunnseaw mojaq 188; dwiq
Q0BJINS pUE| MDjaq 138} s19°Y

2Inuiw Jad yeay iy

Jajem o) idap Mg

Jlapa Uatezunssaldag MO

‘WNNIBA pEBY|IEM 0f dn-pess Joye juawainsesi ) ()
(000Z dSY POUIDI) SISAIBUE DOA 10) HOA MIN 12158430y ‘STe7 [EORAIEUY BIQWNIOD O PORILIGNS DUE 158} 3U) JO PUS 8Y; Je Jojeledas SUNISIOW Sy} LWOY P)o3j1aa 39 Jiim SIdWes JZiem aug (+)
1531 (U} [BUl JO 9 JnOY e pI1asiies 34 Jleys ajduies Jusunes. UDQIED 1S0d B PUE 4 N0y 159} 18 PRI0S)I00 34 {|Bys siduIBS UoGUes-ald
'SISABUE G- 10 SOA MIN USISPUO0Y ‘SQET [BINAIBUY BIGUINIOT O] PALLIGNS PUB SISISILES BWINS J3II-G U| paloalios 24 (|eys sejdwes sy (g}
Buiseauasp sejenipu; - ‘Buisealay seesipul + (Z)
"ST-MQ LY PRINSEIW BJE g-§ SOMINA 10§ $30uels|q (epey (1)
{SNON

%05 / U 9
%GL/MG
Chaid
yE
e
yi
uw og
Buleseq
(duwigy ) {dwiq y} {dug 3} {dwiq 1)) {dwq ) (dwa )
mLa g Mmla
MW - M - M T -MI - MW T MW LA GHTT]
siuawwoy {a1geoydde y) {arqesndde 3} eulL Bujpiosay
sl Bupojuoy s{jaa Bupoyuow ejeq
SIU10d WNANIEBA
SHUIWIINS e [9ART JOIEM {omy) sBUIPEsY winses poanpu)

£ jo ¢ sbeg

Mo meN '‘eBedyjeq 'spuod Bujles uBWWINID 1PWI0L ' JUN elqRIsdD
‘uLiog BuONUOWN PISkd MOIRUS-Z 1IPAL UoREZINSSasde( JSa] AJABINPUOD IRELUNBUY "E-Y JUBLUYDENY

SIQVIdY



QZMA - S 4RI DT IPUSAdNGITZ0 L0070 MPusSdvUBIRHIGA W J00BA ORVURID A Wit LOBID B87LO0ANENOULDZPUNSING\ELIWINIE dOMHONLDSFONAYED

21809 o Buvoyuoyy wnnaep DMINA
uopIw i5d sped wdd

Jojoa)ep wonEeZuooyoyd ald

ULLINJOD JOTER 3 SBLDU om|

ANDJaW & Saysu BH ul

wiod Suunsesw maejaq 1ea4 dug 'y
BIBUNS PUE| MOISY Jo) SKE 'Y

AN sad Jasy wd)

lajem o} yidap mia

llem vopezunssaldsq Ma

*WINNZEA Peau|i@m J0j dn-He|s Ja)je JuBwaInseaw enu) {g)

"(000Z dSV POUIB) SISABUE JOA 10) IOA MIN 13153430 *SqRT] IBINAIRUY BIWINICS G} PANILIGNS PUE 158} 3L JO PUB DU} I8 JDjRiedas ImS|oW ay) WO pajas)os aq jim s|dwes 1ajem aug (¢)
‘1531 (Uit} [BUY JO § IROY JB PBID3ji0d 24 (|Bys d|dwes Juawes)) UOQIED 15od B PUE b INoy 158) 1. Palos|jod aq |[Bys s(dwes uogqies-ai4

"SSAIBUE §1-0L 40) HIOA MIN IISSY30Y ‘SqE7 [2aRA[eUY BIGIUNIOY C) PEIILIGNS PUE SIBSIUED BLUNS JaJ-g Ul PSaRos & ([eys sajdwas 1y ()

Buisesoep saenpuy - 'Buiseasnu) ssieapu) + ()

“Q2-MQ WoJ} pAINSEW 31 B-G SOAWA J0) S8ouBls|q epey (1)

SP0N

SUOHPUOD JURIGUY

() 2umperadwa | jusiquy

{B{uI} sinssa1d oUBWoIRg

i) @)eq ) s|eu|

%06 /44 9

%54 /4G

ey

yeg

ez

L

Wil og

@PuIRsEn

{om)

eAlaju]

ald admeladwia] aNssouy NssAg wnnaep, 19Z)|RI01 qaid einjeladwa) BINNOEA awL Bujprosay
juanyg Jueniya wenyg jueniys uanyu) Nuep uaniys MOl peayIIopm pesyilap Teg
uogiey uogaen uogies Jamo|g LI nosoouy pesy|om 1Y SOA az-ma azma

“MOA meN ‘efiedyloq ‘spuod BUjIIAS UBILLLINIE J8U0 ‘£ WU Blqeledy
‘uuo4 Bupioyuol pieid d9s(-Z [1PA uolezinssaldaq 4so1 AJAONPUCS D[IeWNBU HY Jusluyaelyy

¢£lo | abeg . . m—ﬁ—<ux<



GEMQ - Sy BIRIY D MpuRddvial Ten L06T 0 Xpusddvaueidiom Wl JodeA JOSWIEID XA INSI §0BD 6IPLOOANIENON00ZWIRRdNSYEWWING doILONLLIEr CHATD

15N 18 Buuciuow wnnsep DMWA

wdd

10]93)=p uohezIvolloyd awd

ULIN|o3 J3)BM JO SaYDU| om|

Anasaw Jo sayau B ut

julod Buunsesiu moaq 199} dwig 'y

B0BHNS PUB) MD;{2Y 1934 s|q Y

anuiw Jad 1aay - widy

Jajem 0] dap mia

lI3p uenezunssaldag MO
UNNOEA PEJY|[OM J0) dn-pejs Jaye JusWaInsea (e {g)
{0002 dSV POWYRH) SISAIEUE DOA 0} HICA MIN 'IS1SBUDY ‘SOET |EDIAIBUY BIGWINOY) O) PAJLIGNS PUE 153) a1) 10 pUS Sy} 12 JOJEJEADS SUNSIOW BU} WO Paoal|od ag [im sjdwes Isjem su0 ()

“15a1 {Uxp) 12Ul JO 9 INOY 18 Paial|od B Heys Iidwes JuLes)) UoQIED J50d B PUE { INCY JS8) J& PaYe)od oy |jeys adwes uooued-ald

"SISABUR G|-0F 10} HICA MBN 2)SaU0y 'SqET [EIRABUY EIGWA|0D 0) PAIKLIGNS PUE SIBISIUED BINS I3J)|-9 U1 Pajaa)ios 29 {ByS SjdwEs Iy (g)
Buiseasaap sajeaipul - 'Buiseasour sajeapul + (2}
"02-MJ WO PAINSERL SIB g-G SOMIA J0) SBoUBISIa [BIpey (1)

' 159J0N

%05 /44 9

%SLIMG

@Y

e

we

M

Hil GE

@Puneseg

{s19 3 0b-6g) (519 3 04-6¢)

(519 % ot-6€)

(519 3 ot-6¢)

q pideq

G yidag

a yydeg

a yidsg

W SE ,PoURIS|d [EIPEN

1 08§, @uesiq 1epey

U 57, 2Iueysi] |RIpRY

B oL, 2aumSIa fetpes

2-OMIWA

L-DAMNA

S-DMIWA

S-DMINA

SJUjod Wnn2ea

(2m]) sBulpeay wWnRYeA pasnpu)

awyl

easaLy

Buprosey
TR

€40 g abeg

oA maN ‘obedylag "spuogd BURNSS weLlwnIS Jawiog ‘g nun Aqeiedo

w0y Buioluo pieid dead-Z I|aps uonezunSsaldag 459 AAJONPUOS SJRILNGUY Py JUILYIENY

SIAVOUY



QZMG - S YoBIy 0 MpuSddGL 207 L0020 MpLBddyBIdRion, i) Jade HOSIIBLS MAA NI LOBO BEFLLOANENCULODZ PUNHedNS\UEWILIND dOARIONALD T OtdND

SIS (Isp Bulojucy winnoep, DMIA
wad
10pa1ap vonezIuDjoyd ald
UWINOS JOjEM JO SALDUI aml
Anassu ja sayow By w
und Bunsesw MoRY o) duwg -y
22B1INS pUB| MOjaq J03) [T
U sad 309} wid)
1m0y \dap Mg
li®An Loplezunssaldag Ma
WinAZeA FeSL|jom J0f dn-Jes JBYE Welainsesw eqw {g)
'{0D0Z dSY POLIBIAY SISAIEUE DOA JOJ MIOA MEN IB)saa0y 'SGET (EMAIEUY BIQUINIOD O} PAILKNS PUE 153} BY) O pus B4} 1€ Jojeiedas SIMSIOW auy) Loy 333|100 59 (M 8jdwes Jojem aun ()
"158) (Uig) Jeuy jo g UnoL 18 pE08]ied aq ||eys ajdwes Jusles) usgies jsod e pue ¢ 1noy 158} Je pajas|02 34 |lgys ajdwes uoqies-sid
*SISABUEB G- | JO} HIOA MBN “ID1S8YI0Y 'SqeT [2pAleuy BIQUIRIOY) O} PANILGRS PUE SISJSILUED BWINS 19j1-9 Ul pa1as||00 84 (|eys sadwes iy (g)
Buseainep s8ie0IpU| - 'BUIseaaL) s9jeIIpUl + (2)
‘QZ-M0 WOl paInSEsLU 218 §-G SDMINA 04 S30uesI]) |EIREY (1)
ISHON
%08 /149
%HSLIMSG
@
yg
yz
i
Ui og
suyesey
{diug 3} (dug ) {dwiq 3 {dwg 33} {dwq ) {dwq 3y
MLa Mg MLT
T MR - M <MW = M T M - M 1enssju)
SUSWIWOY
{elqeaydde ) {o)qeaydde y} asul| L Bujpuosay
si1apm BupcHuop sfjep Bupoyuop ejeq
SjUl0g winnaep,
SIUBLWIDINSEILY [SADT J3)eAs {om) suipEey wnnae, paonpu|

¢ jo ¢ sbey

oA moN ‘ebBrdijeg ‘'spuod BUIIReS UeLILINIG JBWI0Y ‘E L) sjgeiedg

‘uuoS Buyoyuol pjald daag-Z (19 uoneznssasdeg ‘Jsa AJARONRPUOY IPEWINSUY ‘=Y JUSWIYIBNY

S1avody




