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1 - INTRODUCTION

1.1 - Background

The development of hydropower in the Susitna Basin has been under study for the
past 30 years. The objective of Subtask 6.01, as stated in the February 1980
Ptlan of Study for the Susitna Project is to "Assemble and review all available
engineering data, siting, and economic studies relating to the Susitna hydro-
power development and alternative potential sites™. Alternative potential sites
have been assumed to include only sites in the Susitna River Basin upstream from
Gold Creek. For study purposes, this area is referred to as the Upper Susitna
River Basin.

Other sites and developments both on the lower Susitna and other rivers are
included in Subtask 6.33 - Hydroelectric Generation Resources. Collection of
geotechnical and hydrological data is dealt with separately in Subtask 5.01 -
Data Collection and Review and Subtask 3.01 - Review of Available Material.

1.2 - Report Contents

This report contains a brief review of the previous studies pertaining to hydro-
electric development in the Upper Susitna River Basin and sumarizes the signifi-
cant findings.

Section 2 contains a summary of the report and Section 3 outlines the discussion
and conclusions. Section 4 outlines the scope of work associated with Subtask
6.01. A chronological review of the previous studies is dealt with in Section
5. Section 6 outlines the civil, hydrological, geotechnical, environmental,
hydropower and planning parameters associated with each of the previously
identified sites. Cost comparison between alternatives is given in Section 7.

1-1
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2 - SUMMARY

2.1 - Previous Studies

The major engineering studies conducted during the past 30 years are briefly
discussed below: )

A 1953 study by the US Bureau of Reclamation (USBR) (11) identified a total

of 10 sites in the Susitna Basin upstream from Gold Creek. Preliminary
schemes of development including dam types and heights were presented for
seven of the sites. Based on these studies the USBR proposed that the
ultimate development consist of dams at Olson, Devil Canyon, Watana, Vee and
Denali with a total installed capacity of 1010 MW.

The first stage of this USBR proposal was the subject of the 1961 follow-up
study (10) of the Devil Canyon Project. In this study designs for the Devil
Canyon Dam and the Denali Dam were developed. Devil Canyon was to have an
installed capacity of 580 MW and Denali was to be used for flow regulation
purposes only.

In 1974 the Alaska Power Administration, Department of Interior, issued a
report on the status of the Devil Canyon Project (1). This involved an update
of information in the 1961 USBR study and included some minor design

changes.

A report issued by Kaiser Engineers {4) in 1974 suggested the construction of
a dam approximately five miles upstream from the Devil Canyon site known as
Susitna I {or High Devil Canyon) as an alternative to the Devil Canyon
Project. Unlike Devil Canyon, this site has the advantage that sufficient
storage is available for utilization of the maximum power potential without
an additional upstream reservoir. Ultimately this scheme called for three
other dams to be constructed for full basin development.

To date, the Interim and Supplemental Féasibi]ity Studies by the Corps of
Engineers (7,8) issued in 1975 and 1979 respectively represent the most

“extensive studies on development of hydropower on the Upper Susitna river.

Several different schemes involving six dam sites were considered. A scheme
including dams at Watana and Devil Canyon was selected as being the most

 economical development as well as the best from an environmental viewpoint.

It was shown that the Benefit Cost Ratio for this scheme was 1.4 using
alternative coal-fired energy to assess project benefits {1979 value).

The above studies identified a total of eleven sites upstream from Gold Creek
(see Figure 2.1)., Figure 2.2 illustrates the river profile, indicates heights
and shows which site would be eliminated by development at other sites.

Other studies that have been conducted have dealt more specifically with
environmental issues and geotechnical investigations.

(1) Indicates the reference number.

2-1



2.2 - Design Parameters

The design parameters associated with the various developments are discussed in
Section 6. Tables 2.1 to 2.6 summarize the civil, hydrological, mechanical and
hydropower parameters contained in the previous studies. Table 2.7 summarizes

the environmental data pertaining to various reaches of the Upper Susitna River.

2.3 - Cost Comparisons

The most extensive cost information for alternative developments is contained in
the 1975 Corps of Engineers Interim Feasibility Report. The unit prices used
were based on bid prices from the Pacific Northwest and Canada. They were ad-
justed to reflect 1975 prices, Alaska labor rates, and additional transportation
costs to the sites. Cost data extracted from the Corps of Engineers 1975 report
is given in Appendix C.

For purposes of this report these costs as well as cost information from other
reports were escalated to 1980 price levels using the Handy-Whitman Index. Table
2.8 lists updated total costs as well as capacity and energy costs.

2.4 - Conclusions
The following major items were identified in this review of previous studies:

- The level of detail on the potential development at each site varies signifi-
cantly. Standardization of this information and some upgrading of informa-
tion pertaining to the less intensively studied sites would facilitate a more
formal and convincing site selection study.

- The Devil Canyon and Watana sites appear to be the most economic combination.
The Devil Canyon site requires upstream regulation for economic power genera-
tion.

- The Kaiser plan proposed a dam located in the vicinity of Devil Creek (High
Devil Canyon). It provides both a high head and storage and consideration
should be given to studying it in more detail.

- The economics of the project as proposed by the Corps of Engineers is very
dependent on the assumed rate of retirement of existing plants and, to a
lesser degree, on the rate of load growth. The validity of their assumptions
with respect to these aspects should therefore be carefully reviewed in any
further studies.

2-2
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TABLE 2.,1: CIVIL DESIGN PARAMETERS

Reservoir bross ' Low
Site (Pool E1.) Dam Type . Height Length Length Area Stgrage Spillway Level
(ft) (ft) HET%HF (acres) 10° Ac-ft Type Outlet
Gold Creek Earthfill ' 135 4,900 36 - - - -
Olson (920) Concrete Gravity 50 400 7 - .01 Overflow section
' of dam -
Olson (1020) Concrete Gravity 145 - -- - - - —_—
Devil Canyon (1450) 75 US Corps Thin Arch © 635 1,370 2 7,550 1.1 Chute & flip
Alternative Thrust Block 110 155 1.4 -= - bucket Yes
Earthfill 200 950 4.2 - - ~ - -
79 US Corps Gravity & 650 . 1,590 2.4 7,550 1.1 Center section
Alternative Earthfill 200 720 3.6 - - of dam Yes
High Devil Canyon (1750) Concrete-faced Rockfill 810 3,050 3.8 24,200 4,7 Channel cut into --
‘ south abutment
Devil Creek Concrete 350 Max - ~-- - - - -~
Low Watana (1905) Earthfill 515 1,650 3.2 - 2,5 Channel cut in -
saddle discharging
to Tsusena Creek
Mid Watana (2050) Earthfill 660 2,600 3.9 - 5.2 LI -
High Watana (2200) Earthfill 810 3,450 4,3 43,000 9.4 v onow —
Susitna III - - - - - - —-— -—
Vee (2300) Earthfill 455 - - - 3.4 - -
Vee (2350) Earthfill -- -~ - -~ -~ - -—
Maclaren (2395) Earthfill with Concrete 100 2,300 23 - : 0.2 - -
Denali (2535) Earthfill 260 - -- - 3.9 19' Dia. Glory C-—
: Hole & conduit
through embankment
Denali (2552) Earthfill : 219* 2,050 9.4 51,000 5.4 -— -
Denali (2590) Earthfill 205% 1,900 9.3 - 5.7 - -
Butte Creek - 100 500 5 —_— - - -
Tyone Earthfill with Concrete 35 500 14 - - _—

*Discrepancy probably due to better information in the 1961 study (Denali - 2552)
than in the 1953 study (Denali ~ 2590)
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TABLE 2,2: HYDROLOGICAL DESIGN PARAMETERS

Mean Anrual Min. Avg. Max. Avg. Spillway
Site (Pool El.) In~Flow Monthly In- Monthly In- Design Reservoir Storage
(Ac-ft/year) Flow (March)* Flow (June)* Flood Total Usable Data Sources

{cfs (cfs) (cfs) (cfs) (Ac-ft) __(Ac-ft) (Ref. No.)

Gold Creek 6,965,000 710 50,580 - - -
(9620) .

Olson (920/1020) 6,815,000%* 690 49,600 - 6,600 NIL USBR (11)
(9410)

Devil Canyon (1450) 6,682,000%* 660 47,800 228,000 1,050,000 790,000 U.S. Corps (7)
(9230) .

High D.C. (1750) 6,617,000%* 650 47,600 4,730,000 3,930,000 U.S. Corps (7)
(9,14n0)

Devil Creek 6,487,000%* 640 46,600 - - -
(8,960)

Watana (1905) 5,893,000%* 570 42,800 - 2,480,000 - 2,310,000 u.s. Corps (7)
(8,160) ‘ x

Watana (2050) 5,893,000 570 42,800 - 5,300,000 4,575,000 u.S. Corps (7)
(8,160)

Watana (2200) 5,893,000 570 42,000 165,000 9,425,000 8,125,000 u.S. Corps (7)
(8,160)

Susitna III 4,590, 000%* 440 35,300 - - - -
(6,350)

Vee (2300) 4,481,000 430 34,630 - 1,000,000 820,000 U.S. Corps (7)
(6,190)

Maclaren 3,150, 000%%* 70 18,000 - 210,000 158,000 USBR (11)
{4,360)

Denali (2535) 2,386,000%*% 55 14,110 - 4,250,000 - 3,770,000 u.s. Corps (7)
(3,290)

Denali (2552) 2,386,000 55 14,110 - 5,400,000 5,300,000 USBR (10)
(3,290)

Denali (2590) 2,386,000 55 14,110 - 6,700,000 5,700,000 USBR (11)
(3,290)

. S TRRCIE B TS I T T | S0 TN T S
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TABLE 2.2: (Continued)
Mean Annual Min. Avg. Max. Avg. Spilliway
Site (Pool El.) In-Flow Monthly In- Monthly In- Design Reservoir Storage
(Ac-ft/year) Flow (March)* Flow (June)* Flood Total Usable Data Sources
(cfs (cfs) (cfs) (cfs) (Ac-ft) (Ac-ft) (Ref, No.)
Butte Creek 2,064,000 55 12,200 - - - -
(2,850)
Tyone (2385) 2%2,0?0 Proration not appropriate - 700,000 700,000 UsBR (11)
300
NOTES
The mean annual, minimum and maximum average monthly inflows
were calculated as part of subtask 6.01 by prorating available
streamflow records
* Unregulated
ald Inflows prorated from gaged flow at Gold Creek using drainage basin area ratios.
e Inflows prorated from gaged flow at Denali using drainage basin area ratios.
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TABLE 2.3: DEVIL CANYON PROJECT - MECHANICAL EQUIPMENT

GENERAL

ApACILY ccevecentocncnsan
Total Head .ccccecrccecees
Pawerhouse type cccececec..
Number of units ..cceeeaee

HYDRAULIC CONDITIONS
Headwater level

- MaxiMum .ceccseesoncsscs
- normal ...cceccicccnceaas
- Minimum .cvvecacscennces
Tailwater level

-~ MAXIMUM ¢ cccneancsnnanas
-~ NOTMALl ceseecosnconnanas
- MiNiMuUM cceeveecvovccnce
Gross Head

- MAXiMUM cceevecccccnancs
- MiNiMUM cecevecaccsccans
Net Head

~ MABXiMUM ccceeccncecacans
-~ rated ciceeeccaccccerans
-~ MINIMUM cooeeccccocnonas

TURBINES

YPE <ccecscscssasanssana
Rated power (each) ......

Rated net headicesccscnss
Centerline distributor...
Submergence (minimum)}....

GENERATORS

YPE +ecaecccesnscsacnces
Rated pOWEr cciecccccccsns

POWERHOUSE CRANES

TYPE coveerecccsssccccaans
NUMDBT cecicececcancencacs
Capacity (each)eeesecasass

PAN vesesasaccaccsonsonas

PENSTOCK VALVES

NUMDET ceceevrassccccranne
TYPE cceecenservaccanscnss
Diameter cecseeccesovacacs
Head to centerline .......

INTAKE GATES

NURDETr ¢ eececersccccencnne

TYPE cevcensencccsaacenans

Width teeveeecsenrecoecaas
Height cveececcecccanaceas
Head to centerling..ccee..
HoiSteveeooseoavsaoonnanaas

INTAKE BULKHEAD GATES

Alaska Power Corps of
USBR March Administration Engineers
1961 (10) May 1974(1) 1979(8)
580 MW 600 MW 776 MW
530 ft 550 ft 520 ft
surface underground underground
4

EL 1455 EL 1455 EL 1455

EL 1450 - EL 1450

EL 1275 EL 1275 EL 1275

EL 897 EL 924 EL 924

EL 875 - -

EL 870 EL 878 -EL 878
585 ft 577 ft 577 ft
405 ft 351 ft 351 ft
570 ft - -

530 ft 550 ft 520 ft
395 ft - -
vertical vertical: vertical

Francis Francis Francis

100,000 hp 205,000 hp 265,000 hp

(best gate)
530 ft 550 ft 520 ft
EL 881 £l 847 EL B67
- 11 ft 11 ft 11 ft
vertical vertical vertical
synchronous synchronous synchoronous
72.5 MW 150 MW 194 MW
overhead travelling bridge
- 2 2
350 tons 235 tons 425
- 68 ft 72 ft
eight none none
butterfly - -
11.5 ft - -
355 ft - -
2 4 4

fixed wheel bonnet ed bonneted

fixed wheel fixed wheel

26 ft (approx) 15 18

26 ft (approx) 15 18
210 feet 588 ft. 588 ft.
hydraulic hydraulic hydraulic

none - 3 sets of slots
with several
sets of stoplogs
to premit water
to be drawn from
various eleva-
tions.

2-6
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TABLE 2.3: (Continued)

9. TRASHRACKS

MDLL s eseensurovccccasnae

Configuration ......ceveees

10. DRAFT TUBE GATES
Number of openings per
turbine..cieseisesnscnces
Type of gate....vcevneens
Handling e.eveevcennccass

11. TAILRACE TUNNEL STOPLOGS
Number of openingS....c...
Sill beam ceeeeviannccenas
Stoplog handling....cecese

12. SPILLWAY CREST GATES
NUMDET sveicoscesscaccanss

TYPE civncecerncccsnncane

Width .c.eveevcecnsoncnanne
Height ..ceveessevencanss
Hoist cicveececcansacases

13. LOW LEVEL QUTLETS
(Main Gates)
NUMBET cveverinvevacecnnee
TYPE ceevevecccsansanncns

Width siveicaccccceceanes
Height.ieeuoeornceannnsas
Head to centerline ......
Hoist..eeeteeocneanccanss

14, LOW LEVEL BUTLETS
(Emergency Gates)
NUMDEL suceveascssosnnaae
TYP® ccnneessnesscnssonae

15. LOW LEVEL QUTLET

16. OUTLET VALVES
NUMDEI ov.escccvrsosreesee
Type sssscebonassssssanitoasn
Diametereeiesesasacncreeas
Head to centerline........

17. QUTLET VALUE CLOSURE GATE
TYPE ceeceesaossssaraneans

SiZB sececensseroncsssncas

Head to centerline........

18. OUTLET VALVE TRASHRACKS
Number of sets ..c.eeecesee
Configuration..ceececscaes

19. DIVERSION CLOSURE GATES
NURbET s eseeeoenvocnannanss
TYPBeceecececannvocsnennns
Widtheseeesaeaosornsesenen
Height .eieveecesnorarenee
Head to centerline:

- during closure .c.ecceee
- after closure ...c.c00..e

Alaska Power Corps of

USBR March Administration Engineers

1961 (10) May 1974(1) 1979(8)
2 2 2

sloping, semi- vertical, vertical,

circular

3
bulkhead

crane

5 ton gantry
?outside)

None

2 -
radial

64 ft.
wire rope

none

none

none

1
hollow jet
66
575 ft

ring follower

gate
66 in.
575 ft.

1
vertical

semi-circular

2
vertical

2-7

2
bulkhead
powerhouse

crane

El 850

none

[
vertical
fixed wheel

none

1
jet flow

ring follower

gate

1
vertical

semi-circular

2
vertical

semi-vertical semi-circular

2
bulkhead
powerhouse

crane

E1 850

2
radial

64 ft (approx)

42.5 ft
wire rope

&4
bonnetted
slide
7.5
1 ft
380 ft
hydraulic

4
as per main
gate

none

none

none

1 set

wheeled bulkhead

26 ft

36 ft approx

18 ft approx
594
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TABLE 2.4: WATANA PROJECT - MECHANICAL EQUIPMENT

GENERAL

Corps of

Englneers 1979(8)

Total Capacity cecescccseccrececaccacasasscsccasannsaanae 7192 MW

Head.eeeeseeeaeerranacaaccnacassesssnsasaasassccccacssans 280

Powerhouse type.ecccececccecscecccosccsccceccsscaaacaseses Underground
Number of uUnitSececessescssecccsacectsncccescosvcacesacans

HYDRAULIC CONDITIONS

Headwater level:

© = MAXIMUM o eeeccecccascaacsorseacsasssssscsaasssncaccanssas EL 2190
= NOLMAL cevevcecereveasaccansccacaassassaasosnsacsaassas FEL 2185
~ MINIMUM sevevenavrecsesassccecaacseorasanssnascenasssssses EL 1940

10.

Tailwater level:

= NOIMAlecececcaccacaaccaancsascannsacasscsaserensancsass EL 1465

Gross head:

= MAXIMUM o oceorsrorrsarassorsnacaacsosccsssnasanaansaass 729 ft (approx)
~ MiNIMUM soeaeaeassnveasasscssrassssssssscssaassancacsss 475 Ft (approx)
Rated net Head . .ceeeeecenconssccnecnsessccaacccsancaesss 580 ft

TURBINES

TYPE ccceecccscccsscssosessscsacacsnunssscasasscasssssass vertical Francis
Rated poweT (B8Ch) sieieecreeeascscncecscssassasncsneanas 362,000 hp (best

gate)

Rated net headecccoriceccecccosnrsercescsccncascanssasseasas 580 ft.
Centerline distributoTeceeccesecsesececsccccoacsscsanseaes 1460
Submergence (Average) ceeesececrssccscascssscccscsscssesas 2 ft.

GENERATORS

TYPE coescccascacssscsacssaassasacsacacsaccssassscsssesassveltical synchronous
RaLer POWEL.vecceceerarasscscocsccccacsacsassnssanaccanaaa 264 MW

POWERHOUSE CRANES

TYPE cevcccccaccnvoscassosanasesssessonssaanssasreensecassosaverhead travelling

NUMBET tecveecnccscascaraseosrsacsssossnssasercssaassacanss

bridge
2

Capacity (@ach)eeccesccerrescasceasaaiscnassessacasaesess 600 tons

SPAM ceceecraaesaceosaascessossssscsesccessersascsascscsss /12 fL

PENSTOCK VALVES ...cciceruvescecactarnaccoesscssaccssvsee None

INTAKE GATES

NUMD B e eeeocrosesascacasssssssssesssnsosossassascas
TYPE cevoecsocccscssncscscossssacnscassesscsnsoanans
Width cecceccccecnccaccnccsarsccaccsccsccacssnsanans
Height ciceecueccsececeocersocaccascnssscrsaancnansas

Head to centerline ..cececevoccsactscacssoccocsasane

HOISt seeseovacuneroscacasrascucsssoanasassosssasasns

INTAKE BULKHEAD GATES

TRASHRACKS

NUMDEL ieesscesccinscnccsscancrsvesassascsnasacsesnsoaan

Configuration.ceeccescecccscessssecsacacsscnscscncnne

CRAFT TUBE GATES

Number of Openings per turbinGe.cececececesccesacass
Type Of Gate civeievsecerectseacctescoanoosaccscacans

Handling «ceescecseeossacscessrseassancsvasaarassnscas

2-8

3
bonnetted fixed wheel
18 ft.
18 ft.
730 ft.
hyvdraulic

2
vertical semi-
circular

2
bulkhead
overhead travelling
case

~
L

i
C




1

B

1.

12.

13.

14,

15.

16.

17.

18.

TABLE 2.4: (Continued)

TAILRACE TUNNEL STOPLOGS

Number of Openings .ceecivevcvescsccecssaccccacanans
Sill DEEM cuvececeecannceccaroasescesasaaasncsansnns

SPILLWAY CREST GATES

NUMDEr .iueeeeienennecesecenasascnsssscancnsoncsacnne
TYPE cveeneceecencccessasseacansssossscsssnnssssnnes
T 4 5
Height ...ceverececececcncncaracccorsnsannsanssancans

Head to 8311l siieeececsceaanccaccsssesaaconasnnsnnsse

HOLISt ceiivvencevannsoaccasncssscsasncreossaccnssons

SPILLWAY STOPLOGS

Number of sets of QUIdES ciceeeceessacaccccacasencecas
Number of sets of stoplogs ceeeeciiceaceacncisnccnnes
Sill be@M..cceccettecnsancacacsoscacancaaasnascsacsesn
Width ..ceieieniniinarreeeiecrccecancoscaccanannaansse

Height.voeeioereeaaennerenseanaceasecccaancsoncsonons

OUTLETS (Main Gate)

NUMDET .evvevenceanrecnsensncecosassnaassensasacanes
TYPE enerseieieroasseceecacatoscarssonencssasaaases
T« ]
Height iiveedeeveneaacranannassesanassnssncassssaanss

Head to centerlinBeccescecesecseracoscacescsccacssas

HOLISE cveevcceeaacacccaasncaseansneacanancsrsoncansas

QUTLETS {Emergency Gate)

NUMDET sicceceaccaccnsserseenscsacssasnasascsosnononae

TYDE cevtesesseaacacesasvesasaaasassssensssasnncsnnna

L e
= T L U

Head to centerling ..cceicesecccerccacencassnscanens

T -

QUTLET TRASHRACKS

Number Of SEtS cecesececetnssscraccanasasacscsncanes
Configuration c.eeeccececcesnansescacacacssccancanna

DIVERSION CLOSURE GATES

NUMDEL ticeeeeraccncasescsosesssscansascscncanonansans
TYPE toeceeeissecaacsacacaaiscassssavanonascscrsosas
s o Y

HEIGME «aeueresnnaacananecansasssssasassansasaaanes

Head to centerlin@eiccceececsscceceascacascacaanccnes

DIVERSION PLUG SLIDE GATES

TYPE ticveessscassanseasssvancssonacsnsascasnssacncsns
NUMDEY eiceeerssnocecacsassacseassscassscnscssansansas.
Width ceicieicececaaaeacasasosacancacsssessacansscnns

Height ciieieecsececncancncsacsacssacncsccoscannnons

Head to centerline:

B 1+ Y o o1 4 o o o 3 P
— after ClOSULE svevecccacacasscacsscaonsossssnanane

HOLSE teieeneesrvcaeccnsscoaccscscesncsorsoscacencvones

2-9

Corps of
Engineers 1979(8)

1
E1 1405

3
radial
55 ft.
45 ft.
a4 ft.
wire rope

EL 2147
55 ft.
45 ft.

High Low
Level Level

2 2
radial radial
10 ft 10 ft
14 ft 14 ft
250 ft 490 ft
hydraulic hydraulie

2 2
bonnetted bonnetted
slide gate slide gate
10 ft 10 ft
14 ft 14 ft
250 ft 490 ft
hydraul ic hydraul ic

2
flat, slightly
sloping

1 set
wheeled bulkhead
30 ft
38 ft (approx)
239 ft

bonneted slide gate
2

6.75 ft
10 ft

255 ft
730 ft
hydraulic



TABLE 2.5: DEVIL CANYON PROJECT - DENALI DAM - MECHANICAL EQUIPMENT

OUTLET WORKS CONTROL GATES

NUMDET ceecesencssecssscoossscacsccaccscccscssscaccssass
TYPE cececoctsecotesnssssccsccossoscesssscoccctnscocces
Width cceiervecesncacncosensscccnsaccsnscconscnsasonnascs
Height sseesecsserdcscssscsisssssasccsentasucsesanccetasn
Head ta Centerling .cecceccvccccssccccesnsccscncscocacea

HOISt ceevenvecasancesscccsscocasccascccssssscnccscsnas

QUTLET WORKS EMERGENCY GATES

NUMDET cueesesscsnssscrasesvssccsssrsssncrcsseasscasocsssss

TYPE ccvcecsseecssorecoscassosoassccansosscssnssnscsscs

Width ccceeecceeccanacscesacncosonsnsccssacasscaancsscncs
Height .cieecesecroscosaccressccasscaccnstssascnsacscoss
Head to centerling siceeeceecesccccsccaccocssossssscces

HOISt eveeestvecscesscsccssnssccsssassaccsacsascsssoncnse

2-10

USBR

March 1961(10)

3
radial

10

12

210 ft
hydraulic

3
bonnetted slide
gates
10
16
208 ft
hydraulic

~—

7

[

-
a
4
J

-
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TABLE 2.6: HYDROPOWER PARAMETERS
) Average .
Approx Installed Dependable Annual Firm % of

Site/Scheme Max Head Capacity Capacity Engrgy Ensrgy River Remarks

(Pool E1. ft.) (ft) (MW) (MW) (x107 kWh) (x10” kWh) Potential*

Gold Creek 190 260 1.139 17% Referred to as Gold
Site by the Federal
Power Commission(3)

Olson (920) 45

Olson (1020) 145 187 0.915 0.821 13% With U/S Regulation

Devil Canyon(1450) 570 206 1.489 0,900 21%

High D.C. (1750) 720 700 600 3,346 2.628 47%

Devil Creek

tow Watana (1905) 425 420 252 1.550 1.104 22%

Mid Watana (2050) 570 500 457 2,601 1.997 36%

High Watana (2200) 720 792 686 3,346 3.004 47%

Susitna III 600 445 1.840 28% Data obtained from
Kaiser(4)

Vee (2300) 375 300 1.450 1.310 20% With U/S Regulation

Vee (2350) 425

Maclaren

Denali (2535) @ ool NO POWER GENERATION ————— o ot e e e e e el

Butte Creek

Tyone

Devil Canyon (1450) 570 - 575 3.300 2,500 46%

Denali (2535)

Devil Canyon (1450) 995 ‘- - 730 4,485 3.200 62%

Low Watana (1905) .

Devil Canyon (1450) 1,140 - 1,062 5.630 4,650 78%

Mid Watana (2050)

Devil Canyon (1450) 1,290 . 1,568 1,404 6.850 6.150 95%

High Watana (2200)
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TABLE 2.6: (Continued)

Site/Scheme
(Pool E1. ft.)

Approx.
Max Head
(ft)

Installed
Capacity
(M)

Dependable
Capacity
(MW)

Average

Annual

Engrgy
(x108 kih)

Ficm
Engrgy
(xw5 kih)

% of
River
Potential*

Remarks

Devil Canyon (1450)
High Watana (2200)
Denali (2535)

Susitna 1
Susitna I
Susitna 111

Devil Canyon (1450)
Low Watana (1905)
vee (2300)

Denali (2535)

Olson (1018)
High Devil
Canyon (1750)
vee (2300)
Denali (2535)

Devil Canyon
Watana

Vee

Denali

Olson

NOTES:

1290

1455

1370

1238

1,308

1,552

1,427

1,347

6.911

6.309

6,881

6.511

7.181%

All data obtained from US Corps 1975 Study (7) unless otherwise indicated.

* Percent of Average Annual Energy with Devil Canyon, Watana, Vee, Denali; Olson assumed to be 100%

6.800

6,252

5.900

6.552

96%

88%

100%

Data obtained from
Kaiser(4)

USBR four dam proposal
(10)

Kaiser four dam proposal
4)
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Biological:

TABLE 2.7:

”""";”1 3y

UPPER SUSITNA ENVIRONMENTAL DATA BASE FOR INPUT. INTO THE SELECTION OF DEVELOPMENT SITES

(Includes only information that varies between reaches)

Talkeetna Devil Canyon Watana Vee Maclaren Upstream
to Devil Canyon to Watana to Vee to Maclaren to Denali from Denali
(Reach A) (Reach B) (Reach C) (Reach D) (Reach E) (Reach F)

- No ‘anadromous fish )

Fisheries - Resident & migratory - Inundation of part Inundation of part

salmon of Deadman & Kosina of Oshetna and
- Provides salmon access Creek Tyone River

to Portage Creek and

Indian River

Wildlife - Moose habitat in river Nelchina Caribou herd Caribou Inundetion of - Brown Grizzly -~ Waterfowl
valley downstream of - Summer range north of - Calving area south posible moose bear denning nesting area
Portage Cresk Susitna River of Susitna River winter range ad jacent to - Good moose

) -~ Summer & winter range in the area of Medium waterfowl reservoir area habitat
south of Susitna Kosina Creek . density - Good moose - Medium
River - Migration in the Caribou migration habitat waterfawl
- Migration in the area Jay Creek area in the area of ~ Medium water- density
of Fog Creek - Ranges as stated Oshetna River fowl density
for Reach B .

Vegetation - Mainly upland or - - Moose habitat - - Fragile moist - Fragile
lowland spruce- Watana Creek & alpine moist & al-
hardwood forest tundra __pine tundra

Social:

Aesthetic - - Unique Devil Canyaon - Moderately unique - -

Vee Canyon
Recreation - ~ White water - - - -
kayaking
Class IV
Pevil Canyon
Access - Access road would - Access road would - Access road would - Access road would - Access road ~ Reservoir

open up minimal
area of wilderness

open up moderate
area of wilderness

open up moderate
area of wildarness

open up large
areas of wilder-
ness presently
inaccessible

would open up could have
large areas of access from
wilderness the Denali
presently Highway,
inaccessible therefore
: impact on
wilderness
area

minimal




TABLE 2.8: COST COMPARISON

Avg. - Cost/Avg.
: Estimated Escalation 1980 Dependab le Annual Energy Cost

Site Cost (1g Year of Factor (Whitman Cast . Capacity Cost Engray Cost (9) Notes
(Pool El.) ($ x 10°)  Estimate  Index) ($x10°) (MW) $/kW (107 kWh) ($/1000 kWh)

Gold Creek 338 1968 550/210 885 260 (4) 3,404 1,139 (5) 117 (3)(6)

Olson (920) - - - - - - - - -

Olson (1020) 380 1975 550/377 554 187 2,964 915 N *(3)(6)

Devil Canyon Arch 714 1975 550/377 1,042 206 5,056 1,489 105 *(2)

(1450) 432 1975 550/377 630 695 906 3,340 28 *(3)(6) with H. Watana
463 1975 550/377 675 206 3,277 1,489 68 *(8)
Devil Canyon Gravity 535 1975 550/377 780 206 3,286 1,489 79 *(7)
(1450) 535 1975 550/377 780 695 1,122 3,340 35 *(7)(6)(3)
823 1978 T 550/495 914 695 1,315 3,340 41 (3)(6) with H. Watana
High Devil Canyon (1750) 1,266 1975 550/377 1,846 600 3,078 3,346 a3 *(2)
1,015 1975 550/377 1,481 600 2,470 3,346 67 *(8)
Devil Creek - - - ' - - - - - -
Low Watana (1905) 668 1975 550/377 975 252 3,868 1,550 9% *(2)
r?:n ’ 420 1975 550/377 . 613 252 2,431 1,550 59 *(3)
™  Mid Watana (2050) 877 1975 550/377 1,279 457 2,800 2,601 74 *(2)
628 1975 550/377 916 457 2,004 2,601 53 *(3)
High Watana (2200) 1,088 1975 550/377 1,587 686 2,313 3,346 7 *(2)
837 1975 550/377 1,221 686 1,780 3,346 55 *(3)
1,765 1978 550/495 1,961 686 2,859 3,346 a8 *(2) Revised Estlmate

Susitna III ~ — — emeem —— m— e e - -

Vee (2300) 477 1975 550/377 696 300 2,320 1,450 72 *(3)(6)

Vee (2350) 527 1975 550/377 769 *(3)

Maclaren - - - - - - - - -

Denali (2335) 340 1975 550/377 496 None Nane *(3)

Denali (2552) 134 1960 550/170 : 433 None None

Denali (2590) 80 1953 550/122 331 None - None

Butte Creek - - - - - - - - -

Tyone - - - - - - - - -

* Estimated in same base Iear therefore best for comparison purposes n 1978 cost adJusted back to 1975 using relative costs of

1} Generally includes contingencies but not IDC Dam and ravl Dam, Page B-9, Corps 1979 Report (7)
2) Constructed first (i.e. includes main access road and transmission line) and escalted to 1 costs
3) Subsequent development (8) Constructed first but excludes common costs of trans-
4) Installed capacity mission lines and roads ($251,000,000 - 1975 $'s)
5) Firm enerﬂ (9) Based on annual cost equal to’15% of Capital Cost.
6) With U/S Regulation

M, ;.-; e 3 e 3 i 3 L,‘AH} i 3 " Lg m_,,,:v, .xa! ;; (wn,‘g ‘Kw..ssl; L‘,M}
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3 - SCOPE

The publications listed in the Bibliography of this report were reviewed.
Discussions were held with the engineering staff of the Corps of Engineers
in Alaska. Data was collected from the reports and from material such

as working files and drawings obtained from the Corps. The type of
information obtained ranges from detailed layouts to merely an identi-
fication of a potential site. Table 3.1 lists what data is available in
terms of engineering layouts, topographic mapping, geotechnical field
drilling, and air photos. The available engineering layouts are included
in Appendix A.
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TABLE 3,1; CORPS OF ENGINEERS - EVALUATION
OF ALTERNATIVES (Reproduced from (7))

TLAN A

FLAN B

AR ¢

YiTiour COXDITION

HATTONAL ECONOMIC DEVELOPMENT {NEO)
ENVIRONMENTAL QUALITY () PLANS

FLAR D

MAXIHY POVER DEVELOPHENT PLAN

Conventiona) Cosb Thurmal Flant

. DPevil Canyon-Watana Uars

PREVIOUSIY RAECOMMENDED PLAN

Devil Capysn-Watans-Panalt Damsg

VUSBR Four-Paw Syetem

Al PLAN BESCRIFTION

2.

Dam Hefjghts

Dependsble Capacity

B, BIGNTFICANY THPACTS

C. PLAN EVALUATION

2,

Contribution to Planning Objective
s, Firm Annval Energy

b, Average Annual Energy

c. Percent of Basin Potentis)

. d. System Dependatility

Relationship to Four Accounts
a. Hational Economic Development {HED)
'NET NED DEREFITS
BENEFLY.T0.-COST RACIO
b, Envivonmenta) Quality (€Q)
Acreage Fnundated or Destroyed
Drawdoim lane Acreage
Stream mlengz inundated or Degraded
Whitewdter Mileage Inundated
Hajor Ecosystems, Acreage lnundated
or Destroyed
mportant Hoose Habitat
important Cariboy Habitat
Important Waterfowl Habitat
[number of pothole lakes)
Arthacologhca) Zones Precluded
from Post-Construction Studies

Prehistoric Sites Inundated or
bestroyed

Ristoric Sites Inundated or
Destroyed

Social Well-Belng {SWB)
tnergy Resources Gonserved la

Toos per Year
d. Regtonal Devesopment (RD)
Cost of Power in Hills/Kuhr

o

Plan Response to Assoclated Evaluation
Criteria

4. Acceptabilfty

Hon-federal financing of & 300-rv coal~
firced generating plant 2t ficaly and a
1,200-mw coal-'?r;d plant at Beluga.
The plants wovld have Y5-year service
Hives. Project would include costs for
coa} mining and separate Healy-to-
Falrbinks and Beluga-to-Anchorage trans.
ntssion systems,

Ho Oams

1,500,000 kilowatts

{Included in Revationship to Four
Accounts)

6,800,000,000 k| Yowa t1-hours

§,910,000,000 & owe tt-hours

Hot Applicable .
Ho grid Intertie of major lead centers,
Redoted deperidability,

)

Lo

2,000

9
Ho-120

L]

0,000
2,
2,000 acres

Unguantified area has very Migh
potential
0 -

0

%.4 - 3.4

This plan {s the worst frui the stand.
point of conseryation of nonwrengwable
resburces. It has large adverse £Q
effects {n that {t requires strip-
mining of 20,000 acres of imoortant
wildlife habitat, it degrades water
quality by chemjcal inputs and suspended
sediments, and §¢ degrades air guality
by inputs of par{iculates and chemica)
pol lutants, 1ts NED performance is
acceptable, It provides no flood
cantrol or recrestional upportunity.

Federal Floanclng of the tatal system
to include a thin-arch dam and under-
ground powerplant at the Devil {anyon
site, and an.earthf i1} dam and under-
ground powerpiant at the Watana site.
Doth projects would provide at-site
power generdtion. Watani would provide
the seasonal storage for the system.
Plan would alsa include transmission

§system between projects and to the

Anchoi-age and Fairtanks load centers,

V. Devil Canyon - 635 feet
Z. Hatans - B10 feet -

.

1,394,000 kilowatts

(Inctuded in Relationship to Four
Accounts)

6,100,000,000 ki)owstt-hours
6,940,000,000 &k Vowatt-hours

961
Provides grid intertie of mejor load
centers.

$33,856,000
13

50,550
13,000
B2

]

4,000
q
¢

40

5,850,000

(18}

‘THaximum beneficial impacts of options

studled 1n NED and EQ accounts.
Supported by consensus of most publics,
£lan has drawn some coacern becsuse of
possibility for induted population
rowth assoclated with inttial power on
ine, as well as the adverse {wpact on
fish and witd1{fa values. Would pro-
vide flood contro} and recrestion
potential,

This plan Is basicaily the same as tne
$Plan B, but with the additfon of the
Depal¥ Profect would have o st-site
power generation ynd would be used only
for low flow augmentation of the two
downs tream brojecty,

1. Devil Canyon - G35 feet
2. Watana - Blg fept
1. Denall - 260 feet

§,552,000 W1lowatts

T (1ncluded 1n Relationship to Four
Accounts)

6:800,000,000 kilowatt-hours
6,9'0,000,000 kilowatt-haurs

961
Provides orid intertie of major load
centers.

$29.511,000

104, 550
45,000
16

9

'
5,050,000

2t.¢

reater adverse £Q effects then In
recomnended Plan,  Ranks second to
the recommerded plan in the NEQ account,
Houtd provide maximym #ivm power of
hydro development plans, Would provide
rTood contro) and recreation potential,

This {s the system proposed by the
{Bureau of Reclamation in its 1952 report
on hydropower resources of the Upper
Susitna River Bastn, Federsl financing.
af the total system to nclude a
thin-arch dam and powerplant at the
Devi) Canyon site, a low head earth-
fi1) dam and powerplant at the Watans
site, an earthf111 dam and powerplant
at the Vee site, and & flow augmenia-
tion reservalr at the benald site,

Ptan would also Include transmission
system between projects and to the

twa load centers, .

. Devi) Canyun - 635 feet B °
Watana - 515 feet '

Vee + 455 feel '
Denali « 260 feet

1,404,000 kilowatts

a2 T

{Inctuded In Relationship to Four
Accounts) ’

6,150,000,000 kiluwatt-hours
6,0080.000,000 k{lowatt-hours

95¢
Provides grid intertie of major load
cehters.

$15,795,800
1.2

84,950
45,000
18

L]

10,000
52,000
400

as

$,030,000

24.3

Beneficia) impacts in NED, SWB, and
Rb accounts. Has good potential for
stage development of hydro projects
and is plan favared by Alaska Power
Administration, Ranks Jow in the (0
account in comparison to other alter-
natives, Would provide flood control
and recreation potential,

R9

Revised 1 Jun 76
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TABLE 3.1:

S

C, PLAN EVALUATION {Cont.)

D. IMPLEMENTATION RESPONS1BILITY

(continued)

AN A

FLAN 8

PLAN &

AR D

WITHOUT CONDLYION

FATIDVAL ECUNOBAC DEVELOIMENT (NED)
ENVIRONHEN 1AL QUALETY {£Q) P1ABS

HARIHUM POWER DEVESLOPHENT PLAN

FREVIONSLY RECOHHENDED PLAN

Conventional Coal Theemal Plaat

I)nli tanyou-Watens Damy

Ovvtl Cangon-Hatans -Denall Damy

USER Four-Dzm Syetem

flan Response o Azsociated Evsluation
Critevia (Caat.)

b, Certainty

. Completenzss

d. Effecelvenseas

Financial Responsibilicy

Aecrantlon Spoasorslilp

This appeats to be an frplementetls pian
whileh could ba pursned to meet easrgy
needs for the nest and long ranga
future, Lt 13 the most flexible plan
in tosme of Incrementsl development and
operatdon potentials,

Could wytch tha eneray output of any
plana eveluated heredn as dong an fuel
source La availsble.

Could hy expanded dndnfinitsly to
Unies of fuel.

Privats and/or semal-public antitise
coordtnated with Federal and State
tegulavory agencies,

Hone

Founds tion canditions appear adequate
for constroction of both projects,
Trapamipalon gyetom {n vithin the means
of presear terhnology, lLeset [lexible
of altarnatlves to changer in projected
pouet demand, .

frovides adequste power bo sstiefly
projected demand £rovth until wid-1990"s
Little potestial for expansion, Demand
beyond the praject capability will have
&0 be mat by ather development.

" Would davelop 96 percent of bamln
developmunt potentisl,

'

tedaval Covernent with pouer mérketed
through the Alaska Power Administration.

Stata of Alasks

Sewe evalustion as for Planw B excepe for)
atorage conkrol projece at Peaall sice.
Addiclonal explorational regwirsd before
this etructure could be dud .,
Hore ilewibla then Flan B,

Providas adequate pover to satisly
projected demand growth until mid-1990%s)
titele potantlal for expansion. Demsnd
beyond tha project capability will have
to be fet by pther development.

Davalops greatest fliwm power - ¢qual
to Plen 8 In average anopal povar.

Federal Covaronent with pover d

Sume evaluation as for Plan € eacept
for the pover projact et the Vew site,
Additionsl exploration of aburrent
waterial requirsd befora thla dem
could ba tor the »

hatpht stated abova. Most Clexibla
of Gydro alternsvives,

Providea ddcquats powar Lo satlsf:

Litele porential for axpshdion. Demund
beyond tha project capabllity will have
to be mct by other davalopment,

e

Would develop 95 percent of besin
davelopment potantial.

throush the Alaska Pover Adminiskration.]

Stage of Alaaka

Federal with pover
marketad through the Alagks Pover
Adminidtration.

Stata of Alesks

pro jeciad devand growth untll sid-1990% .f

S |



4 - PREVIOUS STUDIES

The earliest studies were undertaken by the Corps of Engineers in 1950 and
jdentified several potential sites for hydroelectric power development in the
Susitna River Basin as part of a reconnaissance level survey of Cook Inlet and
tributaries. A second study; the Bureau of Reclamation "Reconnaissance Study on
the Potential Development of Water Resources in Alaska"” was completed in January
1952.

Subsequently, the feasibility of hydropower development of the Susitna River has
been the subject of-several more detailed studies. The most significant of
these were conducted by the following agencies (or company):

U.S. Bureau of Reclamation (11) - 1953
U.S. Bureau of Reclamation {10) - 1961
Alaska Power Administration (1) - 1974
Kaiser Engineers (4) - 1974

U.S. Corps of Engineers (7) - 1975

- U.S. Corps of Engineers (8) - 1979

The above studies are discussed in more detail in the following sections.

4.1 - U,S. Bureau of Reclamation - 1953

This represented the first major study and was completed in 1953. The following
ten sites yere identified above the railroad crossing at Gold Creek (see also
Figure 2.1):

- Gold Creek
- 0Olson

- Devil Canyon

- Devil Creek

- HWatana

- Vee

- Maclaren

- Denali

- Butte Creek

- Tyone {on the Tyone river)

An additional 15 dam sites were identified within the remainder of the Susitna
Basin downstream of the Gold Creek railroad crossing.

The sites at Butte Creek, Devil Creek, and Gold Creek were eliminated from
detailed study on the basis of field reconnaissance. The other sites were
included in desk studies involving the development of conceptual engineering
Tayouts and costs. Selection of the development plan was based on maximizing
energy output for the least cost. This plan included the development of the
following sites:

4-1



- (Olsen: Max. pool elev. = 920 ft. Installed capacity = 50Mk

- Devii Caynon: = 1,417 ft. = 390MW

- Watana: = 1,900 ft. = 310MW

- Vee: = 2,330 ft. = 260MW

-~ Denali: = 2,590 ft. No power generation
facilities

The first stage of development involved a dam at Devil Canyon with an initial

installation of 195 MW of generating capacity. To meet subsequent increases in
demand the dam at Denali would be built. This would provide sufficient regula-
tion to allow doubling the capacity at Devil Canyon to 390 MW. The sequence of
construction for the remaining developments would depend on future load growth.

It should be emphasized that this USBR study was very preliminary in nature. At
the time of the study, limited mapping and geotechnical information as well as
only two or three years of hydrological records were available.

4.2 - U.S. Bureau of Reclamation - 1961

In 1961 a more detailed feasibility study dealing specifically with the Devil
Canyon-Denali development was completed. It recommended a five-stage construc-
tion scheme be used to match the load growth curve. The first stage would
consist of a 635 ft high arch dam constructed at Devil Canyon. Initially, 3
units totaling 217.5 MW were to be installed. The second stage involved build-
ing an earthfill dam without a power house at Denali to increase the dependable
energy at Devil Canyon. Stages 3 and 4 each involved adding two units and stage
5 one unit, to the Devil Canyon powerhouse, leading to a total installed capa-
city of 580 MW.

The increase in installed capacity over the value derived in the previous study
- resulted from the greater level of detail to which the development at Devil
Canyon was studied. The full pool elevation of the Devil Canyon Reservoir was
increased by 33 ft to 1,450 feet. The larger period of streamflow data (10 year
vs 2 years) allowed a more accurate determination of the mean annual flow which
was 12 percent higher than the previous estimate. The proposed development was
also sized for a lower plant factor.

4.3 - Alaska Power Administration - 1974

The status of the Devil Canyon Project was reviewed in a report which was
essentially an update of the USBR 1961 report. One major change from the 1961
report on Devil Canyon Dam was the change from a single curvature arch to a
double curvature thin arch dam. Revised load forecasts as well as revised cost
estimates and schedules were included in this report.

4.4 - Kaiser Engineers - 1974

This study suggested an alternative to the USBR scheme of development. It was
proposed that the initial development consist of a single dam known as Susitna
I* Jocated at at site approximately 5 miles upstream from the USBR Devil Canyon
site. = A 810 ft high rockfill dam at this site with a pool elevation of 1750 ft

*Note: Subsequently this name has been changed to High Devil Canyon.
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would provide sufficient storage for 600 MW of dependable capacity without an
additional upstream reservoir. Because of the perception that foundation condi-
tions at Denali are guestionable, this scheme was preferred to the USBR Devil
Canyon-Denali scheme.

Kaiser suggested the ultimate development would incorporate Susitna II Tocated
downstream at approximately the same location as to the USBR Olson Site, and
Susitna III Tocated at the upstream end of the Susitna I reservoir. The exact
location of the Susitna III site was not jdentified but it was determined that a
head of 600 feet could be obtained. Information developed for the Susitna II
and III site was limited to an estimate of the energy potential. The report
also mentioned that the future addition of Denali, if foundation conditions
proved to be adequate, would increase the energy generation potential of the
other three sites.

4.5 - U.S. Corps of Engineers - 1975

The most comprehensive study of the hydroelectric potential of the Upper Susitna
Basin was completed in 1975 by the Corps of Engineers. In this study several
schemes of development were considered including combinations of dams of various
heights at the following sites:

- Olsen;
- Devil Canyon;
- High Devil Canyon (Susitna I from the Kaiser Plan);

- MWatana;

- Vee; and

- Denali

A total of 23 alternative developments were identified and evaluated using a

"scoping type" economic analysis. The results are shown in Table 4.1. Alterna-
tives were selected for final evaluation based on "maximizing net benefits
consistant with engineering judgement". The more promising of these alterna-
tives are Tisted in Table 4.2 together with their respective firm annual energy,
dependable capacity values, and comments relating to further study.

The four most promising alternatives for meeting the future power needs of the
Railbelt Area were selected for futher studies. These were:

Coal (considered to be the "without" Susitna condition or the base case);
Devil Canyon (1450) Watana (2200);

Devil Canyon (1450) Watana (2200) - Denali (2535); and

Devil Canyon (1450) Watana (1905) - Vee (2300) - Denali (2535)

Note: The numbers in brackets refer to the maximum pool elevation in feet.

Each of these alternatives were evaluated using the following four criteria (See
Appendix B for a more detailed definition of the terms):

Technical Criteria;:

National economic development (NED);
Environmental quality criteria (EQ); and
Social well-being and regional development
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Table 3.1 gives a summary comparison of the four alternatives in terms of the
above criteria.

The scheme finally selected by the U.S. Corps was the Devil Canyon (1450) -
Watana (2200) option. It maximized the National Economic Development and also
minimized environmental effects. The scheme involved the first stage construc-
tion of an earthfill dam at the Watana site with a height of 810 feet. Three
264 MW units would be installed giving a total capacity of 792 MH. The second
stage involved a 635 high thin arch dam at Devil Canyon and would be constructed
to meet future local growth. The Devil Canyon site would have an_installed
capacity of 776 MW._ Firm annual energy was estimated as 3.0 x 107 kW-hr for
Watana and 3.2 x 109 kiW-hr for Devil Canyon. The benefit-cost ratio for the
total development was computed as 1.3 with power benefits based on the cost of
- the coal alternative.

4.6 - U.S. Corps of Engineers - 1979

In 1977 the Office Management and Budget (OMB) questioned the economic justifi-
cation of the project. Concerns expressed were that the cost estimates for
Watana were not based on any geotechnical investigations. Also the construction
schedule required higher construction rates than had ever been achieved. These
concerns, as well as several other comments, were addressed in 1979 in a
"Supplementary Feasibility Report". Highlights of this later study include:

- At the levil Canyon site, a concrete gravity dam was analyzed as an alterna-
tive to the thin arch dam. This was done to provide a more conservative
basis for economic evaluation in the event that subsequent more detailed
field data collection and engineering design studies proved an arch dam to be
technically infeasible.

- Results of additional geotechnical exploration at the Watana site performed
in 1978 were incorporated. As a result, the Watana dam was changed from
earthfill to rockfill.

- The total construction period for both dams was increased to more accurately
reflect historical construction rates.

- New cost estimates were developed and the economic analyses redone. The
revised benefit-cost ratio was found to have increased to 1.4 because the
value of power, as assessed by the coal thermal alternative, had increased
more in the five year period than the construction costs.

- Sensitivity analyses were carried out to determine the effect of different
rates of local growth on the economics of the proposed scheme. These
revealed that the Tocal growth rate would have to fall below 0.8 percent
annually before project costs exceed benefits. This lack of sensitivity was
due in-part to a large number of fossit-fuel plants which were specified to
have planned retirements close to the proposed on-line dates for the Susitna
development and should therefore be interpreted with caution.

4-4

o |



S-v

TABLE 4.1: CORPS OF ENGINEERS - "SCOPING ECONOMIC ANALYSIS"

bSystem of ToEal Average lotal Average ’
Develapment Annual Costs Annual Benefits Net Benefit
($T1000) {H1000) (31000)
Devil Canyon, Denali, Vee (2300), Watana (1905) 102,491 109,461 6,970
Devil Canyon, Denali, Vee (2350), Watana (1905) 104,445 112,407 7,962
High Devil Canyon, Olson, Denali, Vee (2300) 139,984 113,654 -26,330
Pevil Canyon, Watana (2200), Denali 110,091 133,188 23,097
Devil Canyon, Watana (2050), Denali 99,094 118,615 19,521
Devil Canyon, Watana (1905), Denali 88,150 98,727 10,577
Devil Canyon, Watana (2250) 104,336 126,262 21,926
Devil Canyon, Watana (2200) 96,600 126,188 29,588
Devil Canyon, Watana (2050) 85,604 103,193 17,589
Devil Canyon, Watana (1905) 74,660 78,222 3,562
Watana (2250), Devil Canyon 106,379 127,147 20,788
Watana (2200), Devil Canyon 101,776 3/ 126,523 24,747
Watana (2050), Devil Canyon 86,834 102,547 15,713
Watana (1905), Devil Canyon 72,034 77,168 5,134
Devil Canyon, Denali 69,651 63,858 - 5,793
Devil Canyon 51,561 29,644 -21,917
High Devil Canyon 90,651 67,397 -23,254
Watana (2200) 78,046 73,029 - 5,017
Watana (2050) . 63,104 54,741 - B,363
Watana (1905) 48,304 31,574 -16,730

1. Number in parenthesis represents the normal maximum poel elevation of the project.
2. Project staging in sequence as shown and each project was assumed to have a five-year construction time.
3. Six-year Watana construction and IDC based on annual expenditures would have resulted in an Annual Cost of $103,920,000.



TABLE 4.2: CORPS OF ENGINEERS - DATA PERTAINING TO PROMISING SUSITNA DEVELOPMENTS

Fitm Annugl Dependable
Energy x 107 kWh Capacity-MW CORPS OF ENGINEERS COMMENTS
Devil Canyon (1450) 0.9 206 Not economic by itself
High Devil Canyon (1750) 2,6 600 Not economic by itself
High Watana (2200) 3.0 686 Economic, however, same environmental
impact as project twice its size
Devil Canyon (1450) - Denali (2535) 2.5 575 Not economically feasible
Devil Canyon (1450) - High 6.1 1,404 Economic - shduld be studied further
Watana (2200) ‘
Devil Canyon (1450) - High 6.8 ‘ 1,552 Economic - environmental affects
Watana (2200) - Denali (2535) greater than Devil Canyon - Watana
~ ] - should be studied further
1 .
= High Devil Canyon (1750) - Olson 5.9 1,347 Develops less than basin potential -
?1018)- Vee (2300) - Denali (253%) Not economically justified
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5 - DESIGN PARAMETERS

5.1 - General

For each of the twelve sites identified in the basin (Figure 2.1), information
has been gathered and tabulated. At several sites various heights have been
studied, although, not always to the same degree of detail. At other sites,
such as the Susitna III site, very little information is available. Table 5.1
summarizes available topographic, engineering layout, subsurface investigation
and air photo information for each site and the source of such information.

In the sections that follow, some of the more pertinent parameters associated
with the various sites are discussed in more detail.

5.2 - Civil Engineering Parameters

Preliminary engineering layouts are available for the following dam alterna-
tives:. ‘

Max. Pool :

Site Elevation Dam Type

Devil Canyon 1417 Concrete Arch

Devil Canyon ' 1450 Concrete Thin Arch

Devil Canyon 1450 Concrete Gravity

High Devil Canyon 1750 Concrete Faced Rock-
{Susitna I) : fill

Watana 2200 Earthfill

Watana : 2185 Rockfill

Vee 2300 Earthfill

Denali _ 2535 Earthfill

Denali 2552 Earthfill

Copies of these drawings are included in Appendix A.

For other levels of development, and dams at the other seven sites, information
is limited to descriptions in the text of the reports.

Civil detailed design parameters such as dam type, height, length, length-to-
height ratio, reservoir area, gross storage, spillway type and provision for a
low Tevel outlet are listed in Table 2.1. A brief description of the more
important aspects associated with dams at each site follows:

{a) Gold Creek
A 135 feet high earthfill dam constructed at this site would cause water to
back-up to the Olson site. A spillway and power plant could be constructed
on either abutment.
Diversion of the Chulitna River {by two tunnels) and of the Indian River

into the reservoir would considerably increase the energy generating
potential of this site.

5-1



(c)

(e)

Olson

A concrete gravity dam at the Olson site would raise the water level 50
feet without encroaching on the tailwater level at the High Devil Canyon
site. The spillway could be a gated overflow section in the center of the
dam.

Devil Caynon

At the Devil Canyon site, three dam designs have been proposed. Each of
these designs has a maximum pool elevation of 1450 feet with a dam height
of approximately 650 feet. These designs each consist of a main concrete
section and an earthfill embankment 200 feet high and 950 feet long at the
south end of the main dam.

As proposed by the USBR (10) in 1961, the main concrete section is a single
curvature arch dam. The Devil Canyon Project Status Report, prepared by
the Alaska Power Administration (1) in 1974 included an updated design of
the dam using a double curvature thin arch section. This design was also
utilized by the Corps in their 1975 Interim Feasibility Study (7). In the
1979 report, the Corps (8) substituted a concrete gravity section as it was
considered less sensitive to foundation conditions and led to a more con-
servative (higher) cost estimate. It was pointed out that further geotech-
nical investigations would be required to firm up the feasibility of an
arch dam. :

The USBR design includes a tunnel spillway through the north abutment. The
thin arch dam design has a chute-type spillway with a flip bucket Tocated
on the south canyon wall. For the gravity dam option the spillway is in-
corporated in the center of the dam. :

High Devil Canyon (Susitna I)

A 810 foot high concrete-faced rock fill dam was proposed for the High
Devil Canyon site. The crest elevation was set at 1755 feet giving a maxi-
mum pool elevation of 1,750 feet. Upstream and downstream slopes of the
rockfill dam were 1.4 and 1.3 to 1 respectively. On preliminary examina-
tion it appears that these slopes may be too steep for this type of dam in
the area; particularly because of the high seismicity.

The spillway is located on the south abutment. It is a channel type and
incorporates a series of steps excavated in the rock to form a cascade.

Devil Creek
Located just below the mouth of Devil Creek, the Devil Creek site appears
sutiable for the Construction of a low dam. The maximum height would be

limited to 350 feet by the right abutment. No layouts are available for
this site.
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(f)

(g)

(h)

(1)

Watana

Rockfill dams of various heights have been proposed at the Watana site.

The most recent Watana Dam design presented in the Corps of Engineers 1979
report is a rockfill dam with a crest elevation of 2,195 feet and a maximum
water pool elevation of 2,185 feet. This is essentially the same dam as
proposed in 1975 (7) which has a maximum pool elevation of 2,200 feet. The
discrepancy was due to corrections in topography made during field investi-
gations. The dam is 810 feet high and incorporates a sloping impervious
core.

A saddle spillway is provided across the right abutment discharging into
the Tsusena Creek. Twin diversion tunnels are also located in the right
abutment. These tunnels would be converted to a high and low level outlets
before completion of the project. The powerhouse is located underground
below the left abutment.

Susitna III

The Susitna III site is defined by the H.J. Kaiser Company (4) as a point
above the headwaters of the High Devil Canyon (Susitna I) reservoir where a
head of 600 feet could be obtained. There is no engineering information
available at this site.

Vee

At the Vee site, any structure higher than 250 feet requires a saddle dam.
Above height 480 feet water starts to spill into the Copper River Basin to
the south. The USBR originally proposed a gravity-arch concrete structure
with a crest elevation of 2,340 feet. Further work by the USBR, and the
Corps of Engineers which included some site investigation, resulted in an
earthfill dam being selected with a height of 410 feet and a maximum pool
elevation of 2,300 feet. No reference has been found detailing the ration-
ale for this design. A geotechnical investigation report (12) for the Vee
Canyon site refers to a tunnel type spillway; however, this is not shown on
the available plan.

Maclaren

In the initial USBR studies, a concrete dam with a height of not more than
100 feet flanked by earth embankments was considered. The concrete river
section incorporated an overflow spillway. No engineering layouts are
available.

Denali

The primary purpose of the Denali reservoir was considered to be the pro-
vision of storage for regulating releases to downstream power facilities.
As the mode of operation for this type of reservoir involves no downstream
water release for several months each year, it was not considered feasible
to install a powerhouse at this site. A 260 foot high earthfill dam was
proposed. The spillway is a 19 foot diameter Glory Hole type with the out-
let conduit passing through the embankment.

5-3



(k) Butte Creek

A dam at the Butte Creek site was considered by the USBR. A field
reconnaissance led to the rejection of this site in favor of the Denali
site which was found to have better foundation conditions. No engineering
layouts are available.

5.3 - Hydrology %
The following USGS gaging stations have been operated by the USGS:

USGS Gaging Stations Period of Record

Gold Creek 1949 - present

Vee 1961 - 1972

Denali 1957 - present

Maclaren 1958 - present

Talkeetna 1964 - present

Obviously, the earlier studies were based on very limited flow records. In
particular, the initial USBR studies had at most, two years of record. Extended
flow estimates were obtained by correlation with long term rainfall records at
Talkeetna.

The most comprehensive study in which hydrological parameters are given for the
various site is the 1975 Corps of Engineers report. Monthly flow data for the
Devil Canyon and Watana sites were generally prorated from the Gold Creek using
- factors based on drainage basin areas. Flood estimates were derived both from
frequency analyses of recorded flood flows and by utilizing the SSARR computer
model to develop Probable Maximum Flood values. Table 2.2 lists pertinent
hydrological parameters such as annual and monthly flow rates, spillway design
floods and reservoir volumes for each of the sites.

Detailed hydrological information is contained in Subtask 3.01 - Review of
Available Material.

5.4 - Geotechnical

Geotechnical investigations at the sites have ranged from aerial reconnaissance

to drilling programs at Watana, Devil Canyon, Vee and Denali. A preliminary
assessment of the seismicity of the area indicated tht the maximum credible
earthquake for all sites is a 8.5 Richter magnitude located at a distance of
approximately 40 miles. Available geological and geotechnical information is
discussed in the 1980 Interim Report Task 5 - Geotechnical Explorations.
However, for the sake of completeness, a brief review of geotechnical aspects
pertaining to each site is included in this report.

(a) Gold Creek

Available information is very limited. It is known that a very deep
cut-off wall of the order of 70 feet will be required and that construction
material suitable for the earthfill dam may be difficult to obtain.
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(b)

(c)

(d)

Olson

Available information is very limited. The abutments appear to be a sound
graywacke formation. :

Devil Canyon'

Exploration performed by the Bureau of Reclamation in 1957 consisted of 22
borings, 19 trenches and test pits and geologic mapping. The Corps of
Engineers did a limited amount of additional seismic work in 1979. The
significant aspects resulting from these investigations include:

About 35 feet of alluvium overlying bedrock in the channel;
The abutments will require extensive dental work;

The foundation will require grouting;

Shear zones exist in both abutments;

A buried stream channel or shear zone exists near the saddle dam location
{to the south of the main dam);

The maximum Credible Earthquake was estimated to be 8.5 Richter magn1tude
at 40 miles or 7.0 at 10 miles;

Materials for a concrete dam are available in sufficent quantity but the-
aggregate shows marginal freeze—thaw resistance; and

Sporadic permafrost may exist in the Teft (south) abutment.

Watana

Exploration of Watana has taken place as follows:

Date Agency Scogé

1950 - 1953 Bureau of Reclamation Reconnaissance

1974 USGS Reconnaissance and mapping
1975 Corps of Engineers Reconnaissance

1975 Dames and Moore Right abutment seismic

(under contract to the
Corps of Engineers)

1978 Corps of Engineers 28 borings, 27 test pits.

18 auger holes

1978 Shannon & Wilson Seismic

{(under contract to the
Corps of Engineers)



(e)

(f)

The significant aspects resulting from these investigations include:

- Overburden thickness varies from 40 to 80 feet in the valley bottom and
10 feet to 20 feet on the abutments.

- The river channel alluvium thickness varies from 40 feet to 80.

- It is suspected that a buried stream channel incorporating an aquifer
under artesian pressure occurs near the spiliway location.

- It is suspected that a slide block exists on the right abutment.

- The "Finger Buster" and "Fins" are pronounced shear zones located just
downstream and upstream of the dam on the right abutment.

- Relatively deep permafrost occurs in the left abutment.

- Sufficient borrow material is available. Although engineering properties
of the fine-grained materials are not well defined they are known to be
very sensitive to water content.

- Once the reservoir is filled the "warm" permafrost which occurs in the
banks may will thaw and may cause local slumping.

- Linear features located approximately 2.5 miles to the west and 5 miles
to the southeast of the site have been identified and tentatively named
the "Susitna Fault" and the "Talkeetna Thrust®.

Susitna III

The Tlocation of this site has not been firmly fixed and therefore no
geotechnical information is available.

Vee

Investigations consisting of thirteen borings and 16 dozen trenches were
performed by the USR during 1960 - 1962.

Deposits in the river bottom are estimated to be 125 feet deep.

A buried streambed is located at the site of the saddle dam and could be
as deep as the present Susitna River channel.

Considerable amounts of talus and weathered rock must be removed from
abutment areas to expose good quality rock.

Permafrost is present at the saddle dam location.

Maclaren

Bedrqck outcrops indicate a potential site. The presence of deep alluvium,
particularly on the left bank, was reported by the Corps of Engineers.
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Denali

In 1958 - 1959 the USBR performed investigations consisting of five borings

and 14 test pits. Significant features include:
- Deep permafrost occurs in both abutments;
- Pervious sand and gravel occurs in the right abutment;

- Low density, potentially liquifiable, fine grained sands occur in the
river bottom;

- Layers of compressible silt are found in both abutments;

- Maximum Credible Earthquake is estimated as a Richter Scale of 8.5 at
40 miles;

- A deep cutoff excavation and extensive foundation treatment will be
required; and :

- Impervious materials may be diffiéu]t to obtain.
Butte Creek

Limited information is available. Glacial silts occur on the right abut-
ment and will require removal for dam construction.

Tyone

No information available.

5.5 - Mechanical

Preliminary project layouts showing the major mechanical equipment were develop-
ed in the recent studies by the Corp of Engineers, and also to a lesser extent
in the studies by the Alaska Power Administration and the USBR.

The major mechanica] equipment is summarized in Tables 2.3, 2.4 and 2.5 and a
brief description of the arrangements is presented below.

(a)

Devil Canyon

The underground power house has four 194 MW units with Francis turbines
(rated head - 520 ft). Access to the powerhouse is by a 550 ft. vertical
shaft. The units have bonnetted fixed wheel intake gates located in a
separate gallery upstream of the powerhouse cavern. Two penstocks are
provided and the intake has three stoplog slots with provision to place
?toplogs at various elevations to permit water to be taken from different
evels.

The épi]]way has radial crest gates and bonnetted slide type low level

outlet gates. Wheeled bulkhead gates are provided for closure in the
single diversion tunnel.
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(b) Watana

The underground powerhouse has three 264 MW units with Francis turbines
(rated head - 580 ft). The units have bonnetted fixed wheel intake gates
located in a separate gallery upstream of the powerhouse cavern. Two
penstocks are provided, one supplying water to two units, the other for the
third unit.

The spillway has radial crest gates. A high and low level outlet each with
two radial control gates and two bonnetted slide type emergency gates are
~incorporated in the spillway. The outlets are provided at two levels to
reduce the operating head on the control gate.

Wheeled bulkhead gates are provided for diversion closure. Two slide gates
are also provided in a temporary plug in one of the diversion tunnels.
These are used for final closure of the second diversion tunnel.

{c) Denali Dam

Denali Dam, described in the USBR March 1961 report, has a morning glory
type spillway with no gates, as well as a single outlet works tunnel with
radial control gates and vertical 1ift emergency gates.

5.6 - Hydropower

Table 2.6 Tists available hydropower parameters for each of the sites as well as
the parameters for the multi-site schemes developed by the Corps of Engineers in
1975. As hydroelectric potential at a given site is not only dependent upon the
site characteristics but also upon the degree of upstream regulation, the
hydropower parameters are related to specific schemes of development.

5.7 - Environmental

The majority of baseline environmental information for the Upper Susitna River
was acquired from U.S. Corps of Engineers Environmental Impact Statement Report
(9) and the Jdones and Jones {5) March 1975 Report.

To facilitate synthesis and presentation of the environmental information in
this report the river is divided into 6 study reaches starting with reach A at
the downstream end and finishing with reach F located upstream of Denali {Figure
2.2). Within each of these reaches the environmental aspects can be assumed to
be constant for the general level of study at this stage. Major environmental
features for each of these reaches are tabulated in Table 2.7 and are summarized
below. '

(a) Reach A - Talkeetna To Devil Canyon

Under existing conditions, salmon mirgrate as far as Devil Canyon, }
utilizing Portage Creek and Indian River for spawning (Figure 2.1). The
development of any dam downstream of Devil Canyon would thus result in a
direct loss of salmon habitat. It can therefore be anticipated that
approval for such schemes would be extremely difficult to acquire.
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(b) Reach B - Devil Canyon to Watana

The concerns associated with development in this section of the river
relate mainly to the inundation of Devil Canyon which is considered a
unique scenic and white water reach of the river, and dam safety aspects
associated with the occurrence of major geological faults. In addition,
the Nelchina caribou heard has a general migration crossing in the area of
Fog Creek (Figure 2.1).

(c) Reach C - Watana to Vee

There are concerns which relate to the loss of some moose habitat in the
Watana Creek area and the inundation of sections of Deadman and Kosina
Creeks.

Other aspects include the effect on caribou crossing in the Jay Creek area,
and the potential for extensive reservoir shoreline erosion and dam safety
because of the possibility of geological faults.

(d) Reach D - Vee to Maclaren

Inundation of moose winter range, waterfowl breeding areas, the scenic Vee
Canyon and the downstream portions of the Oshetna and Tyone Rivers are all
potential environmental impacts associated with this reach of the river.

In addition, caribou crossing occurs in the area of the Oshetna River. The
area surrounding this section of the river is relatively inaccessable and
development would open large areas to hunters.

(e) Reach E - Maclaren to Denali

Environmentally, this area appears to be more sensitive than Reaches B and
C. Inundation could affect grizzly bear denning areas, moose habitat,
waterfowl breeding areas and moist alpine tundra vegetation. Improved
access would open wilderness areas to hunters.

(f) Reach F - Upstream of Denali

This area is similiar to Reach E with the exception of grizzly bear denning
areas. Human access to this area would not impact to the same extent as in
Section D and F, however due to the proximity to the Denali highway, the
inflow of people could be greater.

In an Attempt to put the above information in perspective, the reaches were
ranked relative to each other in terms of biological, social and physical impact
potential. This is summarized in Table 5.2.

5.8 - Generation Planning

A substantial portion of each of the previous studies has been devoted to
generation planning studies and the consideration of how the Susitna development
would fit into the total electrical system. The initial USBR report showed that
Susitna power would be required to meet load growth in the 1960's. As the
Susitna project was delayed, fossil fuel plants were built to meet the demand.
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In 1970 the Corps of Engineers showed the need for Watara in 1994 followed by
Devil Canyon in 1998. Figures 5.1 and 5.2 demonstrate how the proposed
development was to fit into the total system subject to medium and low load
growth rates. :

As can been seen from these figures, the retirement of the existing plants has a
pronounced effect on the timing of introducing Susitna power. By assuming the
relatively rapid retirement rates shown, the U.S. Corps found that for load
growth rates as low as 0.8 percent annually, the Susitna development would still
be economical. Preliminary sensitivity calculations as part of Subtask 6.01
indicate that without any planned retirement of existing plants, admittedly an
extreme case, the benefit-cost ratio for the low range ‘growth curve would reduce
to 0.75 as opposed to 1.4 with the planned retirement shown.
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TABLE 5.1: DATA AVAILABLE FOR ALTERNATIVE HYDROELECTRIC DEVELOPMENT SCHEMES
TOPOGRAPHIC “ENGINEERING SUBSURFACE
SITE (Pool El.) MAPP ING** LAYOUTS {(Date) INVESTIGATION AIR PHOTOS
Gold Creek - -- ' - -
Olson (920) - ‘ - - -
Olson (1020) - N - CBE (1975) : - -
Devil Canyon (1417/ Y - COE* Y - USBR (1961) Y - USBR 1:30,000 B&W
1450) Y - APAd (1974)
Y - COE (1975)
Y - COE (1979)*
High Devil Canyon - Y - Ka (1974) -— 1:30,000 Baw
?1750) N - COE (1975)
Devil Creek - - - 1:30,000 B&wW
Low Watana (1905) Y - COE* N - CDE {1975) Y - COE 1:30,000 B&W
Mid Watana (2050) Y - COE®* N - COE {1975) :
High Watana (2185/ Y - COE* Y - COE {1975}
2200) Y - CDE (1979)*
Susitna III — - - -
Vee (2300) N - COE Y - COE (1975) Y - USBR -—
Yee (2350) N - COE N - COE (1975)
Maclaren - - - —_—

Denali (2535)
Denali (2552)
Denali (2590)

Butte Creek

Tyone -

KEY:

- No information available

N: This information may be available,
: Information obtained

APAd: Alaska Power Administration
COE: Corps of Engineers

USBR: United States Bureau of Reclamation
Ka: Kaiser Engineers

*3 Reproducible drawings
*%y Other than USGS 1 inch to the mile with 50 or 100 ft contours.

COE (1975) Y - USBR
USBR (1961)

< <
i

but could not be traced.
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TABLE 5.2: ENVIRONMENTAL RANKING OF SITES

Type of Biological Social
River Section Develap. Fish Wildlife Local Reg. Institutional Overall
Gold Creek a M M M L X M-H
b
Olson 8 M M M L o X M-H
(Susitna II) b ‘
Pevil Canyon a L L M-H M-H M M-L
b
Devil Canyon a L M M-H M-H M M
(Susitna I) b
Devil Creek a ‘ L M M-H M M M
b
Watana a L M-H M-H L-M M M
b
Susitna III a L-M M-H M-H M-H M-H M-H
b .
Vee a L-M M-H M M-H M-H M-H
b
MclLaren a L-M M-H M L-M M-H M
b
Denali a L M-H M M M-H M
Butte Creek a L M-H L-M L-M M M
Tyone a L - M-H L-M H M-H M-H

Type of development: a) independent development
b) development with upstream regulation

Type of impact: L: Potential for Low Impact H: Potential for High Impact
M: Potential for Moderate Impact X: Potentially Unacceptable

wed L) Ly 3 . )
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6 - CONSTRUCTION COST INFORMATION

6.1 - Available Data

The cost of development at a particular site is dependent on whether that site
is the first to be developed in the basin or whether it constitutes a second or

- third stage of development. The initial development is usually burdened with

the major proportion of the access and transmission costs and with higher flood
diversion costs. For this reason the available cost data is referred to as
being applicable to either an initial or a subsequent stage of development.

The most recent cost estimates for development of the Susitna were performed in
October 1978 by the Corps of Engineers (8). Detailed engineering type estimates
were developed for the Watana (2200) and the Devil Canyon Concrete Gravity
(1450) alternative only.

More comprehensive cost information is incorporated in the 1975 Corps of
Engineers report (7). This includes detailed quantities and unit costs for the
Watana (2200) and Devil Canyon thin arch dam (1450) alternatives constructed in
that order. Also included are summaries of cost estimates performed on a
similar basis for the following developments:

- 0lson (1020) subsequent stage.

- Devil Canyon (1450) initial stage.

- High Devil Canyon {1702) initial stage.
- Low Watana (1905) initial stage.

- Low Watana (1905) subsequent stage.

- Mid Watana (2050) initial stage.

- Mid Watana (2050) subsequent stage.

- High Watana ( 2200) subsequent stage.
- Vee (2300) subsequent stage.

- Vee (2350) subsequent stage.

- Denali (2535) subsequent stage.

Except for Olson these costs are given as summary costs for individual accounts
such as Lands and Damages, Reservoir, Dams, Power-Plant, Roads and Bridges,
Recreational Facilities, Buildings, Grounds and Utilities, Permanent Operating
Equipment, Engineering and Design, and Supervision and Administration.

Since the 1975 data incorporates the most complete set of alternatives, this
information is included in Appendix C. For information the detailed cost
estimate sheets and construction schedules from the 1979 COE report are also
included in Appendix D.

Some limited cost information is available for developments at other sites. It
is based on relatively crude estimates performed between 1953 and 1968 and is
not included in this report.

6.2 - Basis of Cost Estimates

Both the 1975 and 1978 Corps of Engineers estimates used unit prices derived
from bid prices of other major hydroelectric projects in the Pacific Northwest
and Canada. These bid prices were adjusted to reflect the following:

6-1



Current price levels;
Alaska Tabor costs; and
Transportation costs for material and equipment to the site.

6.3 - Preliminafy Ranking of Sites

A1l estimates have been brought to a 1980 basis using the Handy-Whitman Index.
Table 2.8 lists the costs for the various alternative developments as well as
the years of the original estimate. It also includes costs per kilowatt and
costs per kilowatt hour. This data is briefly summarized below. The sites have
been ranked in ascending order of energy costs. The capital cost estimates
include allowances for contingencies, engineering and design, and supervision
and administration. They also include the main access road and major transmis-
sion facilities to transport the power to Anchorage and Fairbanks.

Cost ($)
per kW
Dam Site Capital Cost Dependable  Cost ($)/1000
Rank (Maximum pool elevation) ($ x 108) Capacity kWh Energy*
1 High Watana (2200) 1587 2300 57
2 Mid Watana (2050) 1279 2800 59
3 High Devil Canyon (1750) 1846 3100 66
4 Low Watana (1905) 975 3900 75
5 Devil Canyon {1450) 1042 5000 84

The ranking of dams for subsequent development stage (i.e. including the cost of
the main access road and major transmission facilities) is as follows: ,

1 Devil Canyon {1450) 630 900 22
2 Mid Watana (2050) 916 2000 42
3 High Watana (2200) 1221 1800 44
4 Low Watana (1905) 613 2400 47
5 Vee (2300) 696 2300 58

*Based on an assumed annual cost factor of 12 percent of Capital Cost.

The above results should be regarded merely as a ranking of currently proposed
developments and not necessarily as being indicative of the most economic
schemes to meet future load demands. To accomplish the latter requires
additional studies aimed at assessing the best methods of staging development to
meet a range of possible future load forecasts. Such a study should also
incorporate a review of the potential at sites for which currently very little
information is available and should incorporate the environmental impacts
associated with the various developments.

The 1979 COE study involved a more detailed assessment of the capital costs
associated with the Watana-Devil Canyon dam scheme. As indicated the Devil
Canyon costs were based on a concrete ground dam. These estimates were updated
to 1980 levels and are Tisted below:

pAAE
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Dam Site
(Maximum pool elevation)

High Watana (2200)
Transmission Facilities
Devil Canyon (1450)
Total

6-3

Capital Cost
($ x 106)

1590

rol
o] W
=
(5 2 =]

|






Pa—

BIBLIOGRAPHY

10.

11.

12.

13.

Alaska Power Administration, Devil Canyon Status Report, Juneau, Alaska,
May, 1974.

Alaska Power Administration, Inventory Type Calculations for Some Potential
Hydroelectric Projects in Alaska (Working File).

The Federal Power Commission, The 1976 Alaska waer Survey, 1976.

Henry J. Kaiser Company, Reassessment Report on Upper Susitna River'
Hydroelectric Development for the State of Alaska, September 1974.

Jones and Jones, An Inventory and Evaluation of the Environmental, Aesthetic
and Recreational Resources of the Upper Susitna River, Alaska, (Final Report

prepared for Department of the Army, Alaska District, Corps of Engineers),
Seattle, Washington, March, 1975.

u.s. Department,bf the Army, Corps of Engineers (Alaska District), Final
Environmental Impact Statement, Hydroelectric Power Development, Upper

Susitna River Basin, Southcentral Railbeit Area, Alaska, Anchorage, Alaska,
1977. '

U.S. Department of the Army, Corps of Engineers (Alaska District),
Hydroelectric Power and Related Purposes:. Southcentral Railbelt Area,

Alaska Upper Susitna River Basin - Interim Feasibility Report, Anchorage,

Alaska, 1975.

U.S. Department of the Army, Corps of Engineers (Alaska District),
Hydroelectric Power and Related Purposes: Southcentral Railbelt Area,

Alaska Upper Susitna River Basin - Supplementary Feasibility Report ....

1979.

U.S. Department of the Army, Corps of Engineers (Alaska District), Revised
Draft Envirdnmental Impact Statement, Hydroelectric Power Development, Upper

Susitna River Basin, Southcentral Railbelt Area, Alaska, Anchorage, Alaska,
1977. ' '

U.S. Department of the Interior, Bureau of Rec]amatioh (Alaska District),
Devil Canyon Project, Alaska: Report of the Commissioner of Reclamation and

Supporting Reports, Juneau, Alaska, March 1961. (Reprinted March, 197/4)

U.S. Department of the Interior, Bureau of Reclamation (Alaska District),
District Manager's Reconnaissance Report of June 1953 on Susitna River

Basin: A Report on the Potentiali Development of Water Resources in the

Susitna River Basin of Alaska, Juneau, Alaska, 1953.

U.S. Department of the Interior, Bureau of Reclamation (Alaska District),
Vee Canyon Project, Susitna River, Alaska: Engineering Geology of Vee

Canyon Dam Site, Sacramento, California, 1962.

U.S. Federal Power Commission, The 1976 Alaska Power Survey, 3 vol., 1976.



T A




-

9

e

APPENDIX A
PROJECT LAYOQUTS







APPENDIX A

LIST OF APPENDICES PLATES

Author

USBR (1953)

USBR  (1960)
USBR (1960)
APAdmin (1974)

APAdmin (1974)
APAdmin (1974)

COE (1975)
COE (1975)
COE (1979)
COE (1979)
COE (1979)

Kaiser (1974)
Kaiser (1974)
Kaiser (1974)
COE (1975)
COE (1975)
COE (1975)
COE (1979)
COE (1979)
COE‘ 1979)

(
(
(
(
(
(
COE (1979)
COE (1975)

Title

Devil Canyon
Arrangement

Devil Canyon
Devil Canyon

Devil Canyon
Layout .....

Devil Canyon
Sections ...

Devil Canyon
and Sections

Devil Canyon
Devil Canyon
Devil Canyon
Devil Canyon

Devil Canyon

Page

Dan and Reservoir - Location and General Al
Dam and Power Plant - Plan View ........... A-2
Dam and Power Plant - Sections ............. A-3
Dam and Power Plant - General Dam Site
............................................. A-4
Dam and Power Plant - Dam Elevations and
............................................. A-5
Dam and Power Plant - Power Plant Plan
............................................ A-6
Dam - Detail Plan ....ovviiinninniiinnannnns A-7
Dam - Elevation and Sections................ A-8
- Site Plan and Explorations........cvvvun.n. A-9

Dam - Concrete Gravity Dam Detail Plan ..... A-10

Dam - Concrete Gravity Dam

Elevation and Sections ........cciiiiiiiiiiiennnnnn, e A-11
Susitna I - Site Location Plan ........ciiieiiiinninnnnn A-12
Susitna I - General Layout ......ccciiiiiinierenannnnns A-13
Susitna I - Sections ....ieiuiiiiiiiiiiiiiiiiiiinarienn, A-14
Watana Dam - Detail Plan ....uiiiiiiiiiiiiiiniinnrnnnnnns A-15
Watana Dam - Sections ......ciiiiuiiriiiiiiiiinniinnnnnn. A-16
Watana Dam - Saddle Spillway and Penstock Details ....... A-17
Watana Dam - Detail Plan ......ciniiiniiiiinnninnnnnnn, A-18
Watana Dam - Sections .......ciuiiiiiiiiiiiiiiiiiiiiiien, A-19
Watana Dam - Profiles ....iuieiinrieiiiiiniiniennnnncnnnas A-20
Watana Dam - Details .............. e, A-21
Vee Canyon Site - Plan and Centerline Profile ........... A-22






APPENDIX A

LIST OF APPENDICES PLATES (Cont'd)

Author Title ‘ Page
USBR (1960) Denali Dam Plan and SeCtion ....iveiveeirnnrnrnnrnnrnennns A-23
APAdmin (1974) Denali Dam - Plan and SeCtions .....vvveverrennnnnennsnss A-24

COE (1975) Denali = Site PTan ...viiiiiiiiiininiiinrii it iiasiansnans A-25






. A~08-984

Ym0 3OS

" " & 7777
dYN ALINIDIA
°
annos el .a%
nYITTA ~
Fourud 7”
reend ¥
&)
T
baacasd Frvmoiowy,
e
w9
.I“‘ g 5 . 1.5.!.!!
F W\
um -
Army, nva
L I arr NoANYD HiATa
m oy ey *
a1
H 4
»
:hﬁ.i [
Fary # P
L 7]
a
JYN X3ANI

BI0OAN3IS3Y ONV NVG NOANYD 'HA3D

2iis wyo
YNYIY M

vavaYd
avm rawisia

WYQ ANV AVMINYS 40 NOILYAZTI WY IW LS
HOIAVAS o

P& &« % * 2

¢« & o u

n_w

GXITT

1334 40 FWH
o8 o

JUUWR BRI
BRI

DOL WAUBLET §AOXNOY
1w 40 31V

T—1T—

sanpa
peadss Bupateag S

| S SR ¢

o >

=i
" g E‘. .

HINOW BADNY 83N EIAIN L

apsodoNd HHHH
L]

ANFaE suARIND

=
H

/,

2 BUGT WRjERARDES phwnety

!u.-'-.n
L0 T (LM SRS S S ey M)

e vminarans phnisey russene
198093 askazy ¢ o Lhurssd Suaenp |

LI LY N

dYN HIOANIEIH

Py p./

Y341y

SIAHND ALIOVAVD~VI¥Y
A4 -INIV 40 SHOITIM W1 A51V4TI

I3 (3 i ] * L3
— T T T
-
1,626 NOILYAZ1D VINY ONIX =
‘W08 ORE's ' ¥INY IOV NIVED <
llllllll vigy R
ALIDVYD 2
[-]
=
¥ H
zal 3
s ]
Les oos
e H
= :
3 3 of

Lhdy

3] 07
40 BANYENDHL W) YNV

bl
0

HEEERE

VSR 3AREY 1334 W HOLLYASTY

B
H
*

ars

L -
L T ey e e
o
74

J..

BAIS NvE

% )
NOANYD TAZG \\\ Fd

A-1




NNV TuvrIAGE ALITRISYD)
ANVId ¥IMTJ ONY NV NOANYD 1AZQ

YRSV IV~ IFF0MS MOAAED VindQ
WPt VRETINY 20 AViend
SNERLNI S Y AL e

FIVNOAS NIDAWIC T WITINT BLON GIEMN

“6-0-2S @ By wesy srywy Advrbodey

- T
i BRor wRasaz qurrt 32 -
$IAUND IWVNISK AYMTIG ONY X 11wV D V3N - I Jum - ﬂ -0
%43 000 b1-19MVNIST AVMTIAE . TN el

]

YMVON L350 WNADIE SOA TN

i

§

VA

'3

e . &

PP

IR ARSTINE NOILYART) WosulsiN

Anniy 1o0Y Lo

.

T
-~
ke

S
~

~..

N\

B T T S

e

~ N
.V dr
4 ‘&-.. LR T N AU E )
Ry
. NS
. N
TN
Y
-y uV/ X

%
e

A=2

e Ll gtﬁu\»f- Ladioltid
g fusawy Ke: »
BT sapirond at:-n_vh— uﬁ!ﬂw
F)I000W 40 CPRup 32 preglnmOd Yol HOYINR WSS
1Y R 2000 TH 90 Apionins At oy
oy A igun s 8 A(WE PRIGIORET CR [CEpl 1T I
C0Q0¢ AinysersTisée)




4334 40 3TV
r ¥ LA r )
L L os . or

TYNUOMLS DIVINE PHHL NO1LD2S

| S-WDM 13N NUHL NOILITS

LMV Id NIMOd ONY HI0LENI MdHL NOILIIS

SNG ILANLET AIIWIRYIL
ha!g.!t!g. 3 NA3a

WO ASNML N1 NOILDFE
Ampvd

[P Ay 1apng 944
) _dwns
e

loouta
voupsed vqrgy §.-

At Zh iy Ll

Lorru sy

432 #0375
v —r ¥ 1

NHHL NOILIIS

ssri s’
r
Wya 40 oor o el ° o= A¥M 1S
NO11 D38 NMOKD . .
MWy \WP? 4 doih b,
o ﬂq—nu € .oreny .“ § 1 01013
. .. 1T ~¥ & y
'..v. KA AN aw --.l Lia ] —ls”.v”u.!u
. WM T D~
._ .
o...naL.. .
d Voot
INI UKL NOILDIS
o ]
Yo | | B - o0 pamy
P |
- B —aen
- HErg-vray
. |N I EM T
SOEHT2 BM

.31_:—.
[ i
Y emn

yoou g0
b perg

BRI BN FIYT |

A-3

i



14009 0ov 00z 00l 0
vas
LNOAVT 3LISWVQ
- TIVYH3N39

INVIdH4IMOd ANV

WVYQ NOANVO TIA3Q

NOILYHLSININGY ¥3IM0Od VISY1V
HOIMALNI FHL JO LNINLY¥V4IA ‘SN

/\\!“H. ———; ll.l/.f
ssosy / lx./\\ A
2y JuD(dsw . : “

1suuni pooYy 88

*0lt} 13 -paokusumg

II
OGPI-10A0] sjOAIeSBY ™,
. ~

- "~

“\ .

A\
/\ — [OAT] JI0AJOSOY

\
S

oori

oo®

GEO! 13- WOPINOH~ _
T \///.SQh( IO Y

e

o

| " EGp! 13 884)

WO iy 8§81200)

Son
Q.
<




LI xALL]

9 J4N9Id
wop- 9y jo sixo Guojp padojanaq

14006 0Ob 00 002 OO0k _ O uol}bDAsle wDaJsdn

T 31V0S : F/
SNOIL93S OGNV /
SNOILYA3I13 Wva \ ”

I—IZ <'—1 m u ;om D Z< SRINIINIS AOIUl ¥I0suad // / " wuﬂ__wnﬂu_ﬂmom<

WYQ NOANVD TIA3d P “
NOILVHLSININGY HIMOd VISVIV A | /,A\w&s, punoIb ouIBLIO
HOIY3LINI FHL 40 LNINLYVYLAAQ ‘SN g _ n»u;:.mm

01§0DIIU0D) .\\ { // ,/
ool | | s

\ggbi 9-wop 40 doj !
supyd 9suesopen-|

/mnc_ ‘W-19dosod jo dojy

%904q jsniyy

19b! 1o-jualNunqu jo dol

syiom jajino ybnoisy) uoijoeg

bursosedo yun 1 jupnjdiamod puo yoojsuad ybnoayy uoloag

y20)suad
017 ,2-02

¥2613 -M1 "XOW

o 91919u09

280113

S

HomuysDA IO

WDp 040J0U00 Ylim 1O04U0d
19 J1t4Y42009 pajjos jO jfuny _

26 12 so10M10} XOY

2400 pRlunow -1SaYMm

Komjpds ybnosyy uoijoeg

{ .Nmo_ ‘jo-K§120dD2
poep jo doj

wop Jo $1Ny--

L A
G224 1e-Aoodnd
] QAl}20UL jo dog

W

R i o
G119 90ns __o__u: .5,2 //
0Gb) 19 -A1120d02 U0DAIESUOD AP jo do|

A5



+$0-26 i g —— - -
S B i
¥l-& VdV
sjun jo 3} ybnoay v-v Uo||10eg
U01j09s SIIASUDI] ] uoljoes [puipnjibuadi
I -7 I - B
] < g  ®ke3 g
e s L
7 LA _..mﬁ..az
T ue _Mli. T woos ._onns‘EEau ‘
B - B | woos josuoy RE Hiy bt —— PJ g
4._o===.‘-3=o‘=:£ ‘A'H _ L l#
) 206 13 - = = i
M 0SI m 1SNy $83%ay
) obine f o — r \\v
] : 3
90UDID UDL G262 /ﬂﬂnﬁ.ﬂw sosng A o e 1
o BUijes aAd9joid [oleid  papuadsng Ly T T T
\\ // WwHyf, A o B
ﬁ AR TR E T ™Y ) — S
o _.“E_T\\ .~..j»/// } : ) 0-68€ ; © .
8-a uoydas )
Y I YELED)
_hon ._.u uold At.m 13 uoid 6813 unid _ 10613 ubid
[
. = L M 1 -
14021 o . 03 ot [+ [¢] a . 1
- — ™ i * i3 i 1 doys euiydol
ERNAE] ; .gr“. < \_E/ = : i " m.a:::._. $5900y
T NI YIioH i .
SNOI193S ONV NVd «u _ ,.m /r,,mm«k "r 24050[3U2 UOHIAOMD D313 _./
LNV TdaROS | eleee[ee;
¥ . N T ||||1ﬂ-.. b .
INVdY MBOn_ anv oAQQD J0qUIDYD JO SUIIND Ui 110 launrog i j / b0
. Jsquioys siof oy jsuuiy
WVA NOANVO TIA3A
NOILVHLSININGY. HIMOd WISYIV
HOIYALNI 3HL JO LNINLHVYL3A ‘SN
4 JHNOIA




-9 30rtd 1 _X0N3ddY 10-¥0-26-N10S-2 'ON 314
T

ANPYd NFMOd ONV N2028N3d RUNE NGL IS
Vi mg gy

= & 2l

Ay
e g angey -\

ar Y
017« agbepassve e . wl.
a0 13- Hpbepasee e 0~ 3

5

- RjI3 W 4IVET I8
PSR 2UI 48 Tt

B0t 1D Fioppimy parghasiived sars3s 0 WY -

Tont sy

A0 20 Hvert
s vt M G ue )

. Twia 3 AT S

-. :-I 1o 991

S18, u3EARIN o B ,
{ . IWH0U4 VINNNL NOISNIAG
ynviv Seveciy Y-V NOUDIS AYMINaS et R T S ; A ST T A T A
SNAINIONT 40 84VQO LIUHLSKD VNEYY & nerr g g Ay
o v 3 u
L soen greg ._.-V& X .0 ’
SNOILO3S ONY NOLLVA3ZT3 - . P ime o] §28 1]y S
e \
\ \\
A\ \\
WYa NOANVD TIA3a | USRI | | U /
- ~ ’
NISYE H3AM WYNLISNS H3ddn 5 S
) T 0 P maprap Lrcalironn} 1 1] —— -
10N LHO43¥ MINILNI T
\\.
YVASYTIV 'VIHY L738WVY IVHANIOHANOS —— . e
VIVa 1n0A¥1 MINVY [ p— e 4 ten suere oteoriaze
. e NQIIVAZIE mYINISIN
NOULD33  Avacylids n— - — - o :. - 117N ] .JUu- a
Lo a J - .T/fﬂ - - :
I 3 » Y
"-. (3 A VN
[21] » . s A
[ g 3
R f YN i
:nqc Jo ey !
it opra Srlaws o A /} _ \
[PEE R Y T T vy 4 B = olu '.1/
i T £3008%0g e 4 .\ . X X — T Y
L U W Foaw 11 : AV B B WSS
- x g% | 2R < f{tl
-y .:su — | LS| \ 051 13 00 weap—tst Dvplina}
B eox 12 |-~ N ry sorrighad
2 4 ) ™
ml:..: ar = . .L\ 7/ }.un.v-
iRllm . ol sress dikpd§ 3
01.01=20ug lAnH. [+ locor _ ...\ ]
- i
IBiigl _ ‘ \ :-MArvnu B Ak S
ooy _f e Her (3w 18 LS —— = v, _\
" Wi Tly h NEH a9 ieind ) nay i_-..a.,.v A -~

NOIIO2S '

i
13 e 3‘\\.

. N:: 13 “Tyrradar

ey e Ju o)

N’v:- “harsneed

watveT dergam )b Y

A-8



R T T

VNN P
SNIMNSNI 0 SUNOD ‘LOINISI VMEYTY

SNOILYHOWXY W Ny 3LIS
NOANVD HA3Q

NISVE H3AIM VYNLISNS Y3ddN

MINAS ALTHEISYIS  TWININI VIS
VYNSYIV ‘¥3Idv 1138TWvM WHINIDHLINOS

~, -, -
1 AVMMOIH

LA g

SLW 1321 SN0 ONYN —3dL

WOUTMIWKD  THATLYN W4 TNONINL WI208 — ML
DM Tnve Java 8 hDI MOUYWERI? - WD
Late ]

20HNOS ILVOROY
ey I3

SANYEUIYY .84?24
01 $3IN LZ) OVOH S5300V NIYW.

ST

HE'Z2 NO AL

008 T HL

¥QH3 4403

D08

IMOL HOLYA3 T3

snid Vg,

)

_ \wwv\

SLNIOF HL1TONO

o

=~

. unﬁn‘ﬁ‘
P iy 1 ]
e v, v
coeer ) — )
/i ° R
- i
120
— EHd L.
-
- \ 1
‘zow 3 (.
ng(»:upiar
| 1 |\\H|1,/
, 0N
- SN
2 el TS
Gz, P P~
/ Ty
e
C—— A
77
= coth N 5
=i R
w|<qu M "INNDY, 962713 JaL
3 SEsTyete I ASYIAID “vig, 92 400
= 2001 L4vyad
e . co®

(N
/

/]

TTTTTTNS
)
——mmo 1
P
== }/,.
™
&=
2k
YIaWvH)
3ty
991\\
/ AJ0LENIL
==
[ 72 "
e

7 Ayoyssdaov

ANV HIMO

JINVHLINT TWIILHIA

3 TANNAL QVQM ==
§83)3v zqﬁuion

14YHS

A-9



BNTINOND 53 S VA v,
L. N HY13g -

,
N A /

~ LN . . e
OOV P g

e -

v — T e i e

A : 1 v A% avou s3IV

NN il L T OHYANBLING
TN e NS O Y

o (K AVMHOM SHNYGUYS - SOVHOHONY | !
\_S_OL .STIN 2Z) GVON SSIOV NIVH-:uf

WYQ.ALIAHD 3LIHONOD -

o

ff.!c.bﬁx»z&:i;

g R T T O

fooe_ Bt LA »L J N
_”Hw\m_\yc\ v»VAMWWﬁﬂ
_ : V=N HS'Z NO A

N (Y SN \N
H= o 2

ST
/

,‘ \m«ﬂ/\\\ .\\\\ ‘

ST S HE ~
AVM\W3%@
[ \\

NOILYEE “ALIAVED | 3LIUINO:

RN
Wm\ﬁ NS
S

i

9"

~ _\ 7,

s / N H
S RN S
TR A L SRR

ey \);f..j v

) >

/u\(\.r,r.“‘) /v e e

SN —

A-10

INVLNL NOISH JAg— 74 S

05
o - [
- i 006 T L

ot YOU2 490

-088 " 13 dOL
AYONT4400

T \qaunny |
SH3AID VIO 9%

3901 Laviah

70 H3IMOL NOLYARTE
eI\ 7
~FUNLAANES  INVLIND
[~ AN %wh_%\
W=
/SHI0LENEL VI

i

I e
&S5

T o o \W\wsv\lu

NSs——=— = —

e
I//\\)noﬂ.\.)f\\\\ RN
P = et AN

SSNNEAINNNL
T lwumuq ANVd WIM0d T

St

o
HS /M/\\\“\\\

it //\

JONVHANT WIILUIA -~

ANYId Y3IMO




1,30V et g

o m o6l Aufuza’
VEYTY " IOy
SUIINMONI 2O SJUOD LOWLEN YXEVTY
SNOILO3S ANV NOLLVA3IT3
WvQ ALIAVHO 3JLIUINOD
WVQ NOANVYD TIA3Q
NISYE Y3AI YNLISNS H3ddN
AONLS ALFVGISYIY WININIT WIS
VASVIV “V3NY 138N TVNINIOHINOS

L4080l TWIE Wave

Em..lm e

S ) AR Meeves
o e——
» H »~
4

¥3Ll4 3ISHVO
Y u.uzu».__.._ AN )

I 4044 13INNNL NOSHIAI
¢ ,  wE . oor , O® . o0ge  oopr | o0n | 0Opl '
T , i z R L
L=
lllll - s
~ NOILD3S 03&\\ ‘vig .o«\\ [Ri{ st] \._._«B 40 dOL
o /
// Vd
// 4
o1 N A e —SmE
/ - e g
/ e -
AY \\ e
// -
\ l
R ‘A 001= 1 :3¥35
9NOIWV_ 03d40T3AEA
13 WY 3diSd
SEFT 3 004 XV
gy G
\\ 1&“// zm._w.-_ﬁuzn_w_ ng 92
/ \ -

o
SA-—m|o oj@

NMOOMYHD ADNIOYING HOJ 4
€390 Y3A37T MOY 6101 3 )
__ A

81 13 IivINL D

H3LN4 INS

vaD

Nividg
13AVYO L2338

H

S
-
-~

ANIT NOLIYAYIX3 QINNSSY

-
4641 73 AVa 20 4017
JUALONKELS VLN
NOVH HSVHL WWiIN

00141 ;3 W28

. “INVId H3M0d OGNV SJ0ISN3d NEHL NOILDSS

101§ 907 dOLS

y26 13 WKW —g3Es

- NI0LENID VIO ¥2

NVD 40 SIXV

OE#i 13 1004 XVA

Q0¥ 13 WYG 0 dOL

A-11




1« WA ANy
MYl NoiLv 3LIS

128r0vd DIVIS T ION0OA
{ vYNLG™S

ANVGNOD W3SV T AWNIN FHL
[ e ]
o s 1]

sein 02
NvAd NolLvZo alis

E YR F TR v aow

NevL HW 7
o
T ]
- i ]
]

LIIIFY

NE L
\]
- .\;\1..\.%
oa....‘o ,
* LT 3 :\
- N \rA-ﬂu\u/
e 4 prant
i ¥
_ . ———
sit. fh ! .
- = T,./’.
1 R Y Y
i
L IO J/
“ #
i
| o
[ T 0 Ko\ ey
g
)] /./
, P4 <
‘v \\x . /:sz!(._\l
JPLE
=t

1
S#iL l\“_ ~
- { A \ \\\..nt..a.
i f ) A
! sew ' wmiw v e nlv new e new now mLw mew vew new .
{ f L £ o b | NEDUR S

S
[

i
o

A-12



LNOAVT TV uRNIS

1D3ronie_ DNNLD FIRIWALM
1 WNLENG

ANVINOD WIAGIVI T AYNIN WL

o s —

N

~ 3un130M1S
o 1349
AYMY NS

YITMYHI
LW Iy IMO
D

K

rd
/

A-13



€ = DA B9

SNALDAG Avanms § TVUVEING 200 55 L @rTees
LD Cde DL ITTIOUCAH FNdOed P AVATIAS
1 wnirens

ANYENOD WISV T ANNIH 3HL 00+CP a0 0y cosge co+ot o+ 00402 oo+gi oo . s

LB Ad M1 NOIIVAZMA

' .'
: |

|

T

§

8
.

a0or
“IOLWEA P TVINCTIMM 00T -4« BTvOR
NVQ #£0 NOILVASTE Wydulsdl
SHEDv  arvenet .
vyt Wl R E R WP N T Ty T O it el o0sa eosor oo+sl oo+er po+g .
A j o o T - o e ——m————— < g
1 oo ’

! L. ]
' [ 200l : - A -
.~ n . — L
-+ 14— oo < . | b
4 —te R > >
T \\ ot A [ ] _ 202 A
} - on D )

. /] il
= \4 P’ [ oowl v . . oo K

P r Blouonos

; \.\ o) 5 N . : “

» m
oM oom t-———-° ‘il 200 -
A i) 3 RO UV AR o4

= _ | -~ \.v‘..\\ ,
e | o = —— % S0
L L v | 3 | L o o _ _ HACHE LON MBBHYD - BN ﬂ\* ' o

LS - SRV NO11NM .

A-14




PR LI L o I S S G SRR S B e S i B

e

VYV " Pveon

SVIINIONT 3O SdNOD “IDLSKE WISYIY

NvId 1vL3Q T SIAMD IOWVHISIO ATMTIAS ONT. W1OVAYD w3V
:_40 YNYLYM /lll\\\-l\. t493 8 n””h!._ M YRS .|4.“$
o oz oS o
NISVE Y3AM WNLISNS ¥3ddn s e rorvwn riomao o] |

V'ON. INO43Y mIBILN n T >

YASYIY ‘viwy 13wy WwuiNDHInOS . LS/ T T N T e o e~ M H - o<
T a 2
SN w0 o &
% )
ot
+ L] fnd
. 39741 -
NATHTTT L] 774 ] 5
A[YTTT H T \ jeor g o B
X z UL-JJIM_ 3 ”
| oo ¥ om §
] £

pres
“&o\' Faws sl Hd L 1 " ora m
I Hi e DRI ] deaowers m
\\Sﬂwo y= .| m o 3
s 1 T )
o 4|
4441 4™ oo;
il i

N

e

%

\

TINVHD HWOSIAY NOILDIS TWDIdAL

{1

00 P IINTHD  HOTOUY
JUNLINHLS INVIN

— a0 mg
\ﬁ\\l@\ 0ot ook ocoa DO 0O OO O OX 00 on °
) . - »
3 | i \ -
I 0%i3 .J. 4 . *

» =

C

-
&
b
.A\.!Ee L il . 3
-
i

"

-

\

35w wouwmaty

k]
WNIWIAOMINT BHIIBIXS WRONN DN vy I

L

™,

TIEW) TIATY vAE MyIm i ANTO TOILEIA
“WEEYIY C19-0) ENIWINAOA VN1 IRV
oM 2WIE AMdyu30g0s SEEN
AOM2 MINYL PUIA CHNOINGY 2IMSVEEOLOL T

‘8308

A-15



Ol-6 31vd 10-¥0-26-N0S-2'0% N4

—

L8t Inne _

€-8 31yid 10-$0-26-n0s-2 ON 314

17vd5_01

108

FUUL08d D HI0LSNIJ Lo

46 annr
VASYIY "I9THOROMY

G¥IINIONT 40 SdHOI ‘LNISIG VXSVIV

HYIYLSNMOT ONIXOOT
FHALINYLS INVINI
(0-§ WOE.) V-¥ NOILIIS WYA VNVIVM

4333 M IViSI

SHOLLD3S 00T 0053 0087 002 003Z  0OST COMY  COKZ 0022 OOIZ  000F o061 OO OOL 0491 OOS) 00w OOSI  00ZI  OON 000l 008  0O# 004 oo 005 oo oof oo of
] ) [} ] [ 1 () ) i [] - [ ) ‘ [ i [ 1 1 + [l [ ) [ 1 [ [ i 1 1
NYd YNVIVA
NISVE H3IA WNLISNS d3ddn H&M‘.“l;
g G .onw Ry
10N ldod3H muILN H
5
YASYIY 'YIHY L113TVH  IVHLINIOHLNOS :
| B
-
o0fs  cox oo i
' 1 v 3
z
¢
i SNl b
— e LS g
-ug!ucwmﬂh.m. ﬁ|m e
O8I 13— 11] WTu\H;
096117 —1} -1
eE«E.NL .Hn_(\ -1
0907134 il
l‘l.u&!.!.i«!lL i1 0 u ]
o2 13- - - %
R Jox! ..\.n“\\/ ] 5 1 -
e T R
B 0 t EEETEEEIE [0 BT sl B
o]
Jopeng wy ootz
[Te)
oo i
|}
=<
NYG YNVIYA JO NOLLIIS HNHIXVH
1333 N 25NVISH
ocur 009 OF  OoKE OO 00X OOX QOOF  QOBY ORI 00/Z 0092 00SZ  OONZ OO 00X OOz | G002 Oom  OOM 00u  00%  0O@  OOW 000 oOM oot 000s 008 oo?  ow 009  00F  Qox  OOF o002 oot [
1 1 [) ] (] ] ] ] ] 1 ] ’ ] (] ) 1 ] ’ 1 ] ] [] (] ] 3 ] ] t ] 1 ] ] ] 1 v (] ] 1
1y goirg #o5) T
.quﬂﬁ.nmn_ﬁ._. woping o3
oos — 005t
B -oow
5
¥
x —oou
Iwprsag  pasy
- s m
b
w — oo
IS MWD WAL il poes N .
oY, WVLIO-RYAHIL102 —over
:rn| 0 .w ~00N
r oTes 0 Moy
Wy ey, L wodu o sy
hland rodersoy ~ ooz
oace
-0
Ax F & o



681 AMVNHE3L

ey e S T T T T T T

. $42 Nt O
Y Moy &V G o012 oDUDE_ 0000L  000'0Y 00008 _toabs oodor 02 __oogos
. ) o __ 00 X L
SUIINOME 4D RMX CLOWNLERT VYT ) %MMWM; l\/// -a,n.......u_ﬂ.!.: [ ] ’ °
W* o e .
NYd VL3O * Q00  SIANND ONLVE o
WVQ YNVIVM

zo_muw_»n . 3
ecmm M VYNYLYM e
— - o3

NISVE Y3AA YNLISNS N¥3ddn

M0LS ALTMISYAS TYININT IS ‘ . ; + \! o %..,ww o
VASYIY ‘VINY 136N TYNLRIHLNOS ey i) . . LF 3
CANL | /e
WAL . . 2
AW e /‘ / . o..l.. u. e 1 UIMOd coocB - & or
— Pasres =" 4
R X7 Q“'()h oHeasEG 009 ) 9 "z
il i w0 Seoon Sl ‘ NG S\ TP o \m.q _ R
- = " \ 6 2 - e e ' B =
N (\N’bo \\\\l I VNLISNS %\% o m
00 \ 008 e (Tt %
7 v mmvl\\)f

Qo m F "
e IFTT

AN S49 NI B .
n:o:&v.. (010X 7 N oov'emr 00’OM  0OO'DEI G000 noaﬂo- ono'ss  coo'r  QUO'R [
S o & veczy HHOORYNO ASHImyINE

H3d40 1INJ 3Ly 1Y
*NMOOMYAQ .
ADNAOHING ONINND
ALWEWIVY  JOHVHISIG
4J3r0Hd  YNVAVM

0oL

004 LIUNG TFATT o204
SR T ANOL

ATUND 12A2T MDY

s | [ ooen

oor's

CQISW) 1333 M NOWVATIA HIOANIS3IY

\\\.h!i AEAVD AwETWE

. oorz
100 1327 Het .
2orvid
o912 111 004 Tvmuon  WINDY
oon®

(18W) I3A37 VIE NYIN §I WNLYG TYUIIA "BLEI INNC OF 03iv0
AHdVHOOLOHd TVINIY NO Q3SVE WY SHNOLNOD iHAVHBOJOL 1

‘S3LON

A-18



€0 v

8.8 AMYNHGId

NISYE H3AIY YNLISNS Y3ddN . !

AGNAE ALIWEISYIZ TYLNINT NG
VASYIV VBV NI8WN IWEINIHANOS

{ 37725 OL LON) VI
009 oove 00Z% ‘1. TINNAL NOISuIAK 3

VNN RN o8- 00 2 ) 3NN DNYES
. - piias fL AL Soute B
AN & fa Clawien vy L T R WYIULSNAGE DNDIO0T 3N15AEI6 DIVING
GhY WYa YNVIVA .
SNOILO3S
AYd YNV LVA won 1334 N 30MVISID

0092 00vZ ooz o0oR ooet oo oorl 0ozl ot o008 ’ 009 00w
R '

~{ IV05 OL 1ON) VIO ,0F
Z 4 TINNNL NOISuEA0 3

I 0f IMCI HIYINIA NOLLYAYIX3 NJ0M

HI0H 40 IIVANNS OL 03ddWIS

s281 13

G681 13 SNIOLSNId 3

N

UL WiV

TTIUM ONINIVL Y.

-

JUNLINYLS IWVLNE YIMOd ———

A4VHS HOLVAZTD
TIIMYIVLS

5

LTS

~00#!

§

§

(IS} 1334 NI NOLLWASTI

-004t

-oo08i

~008}

-000%
— _ /[WAA...IEE ONILSIXI

/ . P, +
CBI2 13 15350 W9G = ==
0N OMILSIG
k] /tﬁa 13 vauaw
1501 @ suad 35018 005z
-0z
NOILD3S TvIIdAL
1334 N1 3ONVLISID
009 009! [ ] oo 000! 008 008 oov 002 0 002 ook 009 ogs oool oozl ool
' t ' ! ] _»“ i _
. SWARNRNS | " AITWO' BNILAOND e
0ok TIAVHD AONYS .V\ NI 530U TINUD AONVS
¥3aLrNs 3sHvod 21
(v V430 335 7 G N
0081 - MY0H23:409 Iul_ W 3sHvoe 2 L A (Rt
p /
009t - T4 tv i3I0 335)
SN0IAY3d INS WYO0U31400
380D —
SNOIAHIINI T4 HI08
...u... ooul- THA #O0Y j u i J
£
§ oomi - UL ISHVOD ¥Z
NILNS 3SHVOD $T "
i nn_.v € //e
£ oosi-
OP6I 13 00d 43IN0d NAWININ
3018 HOV3 WAL s ) J~|__
0002 - YV Y130~ WYGu34400 N
0502 13
ooz - = N dwd it & !
TS SOAY I . o ™.
ooz - 2 Tho08 i SWZE 004 ANRITA & 561213
¥ILNS I . A ¢|_ *l
HILW4 35UV R30I ’ {HILOM 15360 — pg
LEZTEE S€
{ { L. { i i { i i i i § ..~ & (R i
. R . L e - - : e S e [ | SR § S

A-19



s161 AMVingdE
TR oY

SR W BINX LNLSD RV

$371404d

WYQ  YNViVM
MSYE NIAIM YNLISNS ¥3ddn

AONLAS ALIHISYId IWININI WIS
YNSYIV 'VINY 11397 IVHINIOM1INOS

Hﬁ.ww?tﬁ

ALMVY) MO4 FIWDE TVAHON 3DIML AY
QELI0Nd 3NV SIUNLONELS INVIN 13ATT MOT ONY HOM ML

AN W W3 e

o B

-0
—
-
*
L
o
-1
o
3
.
4
°
]
=
s
]
o
£
H]
L]
2
=3
B
o
b
<
b

9-9 31vd NO 1VL0 335

INTVA T4 @ u:j

N
oI gl TINNNL 0%
ookt — N
~
0L Iwwam
TIMNNL HOISHINID: -
o009 — ~
HILIRYIO , 52—y
oot — .
\\
P
oo — v
. M~ 2
™~ - P2 anoue oMusIxa
0081 — e
6113
0007 —~ - ————
JMNLINKLS IAVINI TIAIT WO \
coz— TIWM NOARYVD i
NI L4YHS §530v TwoiLuzA —|
2 e
0027 — A ]
KEW TYRNON
2+73INNNAL NOISHIAIG B L37LN0 T3AIT MO 2TA0Nd
2- [ v 1 ] 2 2 vz 4 [ o I 7 o
] f A N A ) i i (A R S S A A ¢
0ok —
nl—yp
[T p— -]
A ,ur TINNDL NOSHIAD (OF
00g1 — e
~
~
IWNLINMLS IHVANI
TINNNL NOISHIAID
cosl — ~
ooL1—
oid 13
I~
0081 —
FWUINYLS INVIN 13ATT MO
0061 —
TIVM NOANYD
NI LAVHE SS300V TYDILMA
0008 —
0012 —
o0z —

A-20




-8 3LV d

61681 AYVYNHEIS

VW Ny
TAIIOND O SHKD CLONMLEN YHEVTY

§7ivi3d
NYa  VYNVLVM

NISV@ HIAI VNLISNS Y3ddn

ADMLE ALINGISYId TVANINIVLINS
wASYTY 'viuv 1130WH TWHLINIDHANOS

NOILD35
VLN T3A OGNV HOIH

—

31¥35 04 1ON

El

NV

4

NOWLD3S

FUNLIONYLS FNVINI 24 ONY 1% STINNNL NOISNIAIQ

oRrl 3

ifugkrir
il

_T/:..a

IHVANI TIATT HOWM
L14VHE WOIYATTI

* Vs st

L '
‘\“ .
LiVHE WOLVADT2 o geaming

W1 13 6 NVTd

JUNIONYLS 3AVINT € % ONY 1% & TINNNL NOISH3AIG

VLI MO ONV HOHH

/
ave wo..ww._! 1\ A\ A\
(AL TIK WIS 24

(4AL) LOIE UGLOIM Y-

A-21

| SUNPUR SO SRR SN AR S SRR S

]
|
|
I



J0-¥0-26-105-2 ON 34

F e T

? 7¢ Wiﬁ« 5 Mqu 3,3,_ Nw ‘:.r.‘i]M% ‘>§.A|.|M1J ddl..lllmwlaiie‘..m,xeﬂ
| a1y | /
8\ f w

1314 w 23038

SUIINMONT 40 G400 'LOMISIQ YNSYY oor oot o oo

INIO¥d 3NITMIUNTD B8 NvId 3M1S
NOANYD 3J3A
NISVYE8 H3AIM VYNLISNS Y3ddn

1'ON  LuOGV mMNIIME
YASYIV 'YINY  LIMNVN- WHINIIHLNOS

01 TYAHDLHI BNOANDD

$310N

HONIHL ¥IZ00 w-mil
Hid1d ONS 1TOM 13O e

393

NCE =

A-22



7Y
o — YQ 40 ¥ NO TS0
.......... By 1y - et gy -] o 2 ENOLVIC £ . 2 ~ *.
ONIAIMIT ADISHT TNV EENTNOIRY AYMITIE 20 3 NO Tt " ’ r; PR RN ...%i\i«rﬁ:liﬁh!;t# ]
(FFUd 101 A [ ST ‘B\gﬁha NP, oo e 3 W
wwe JTYNZO 3 2 e .\...\A-- I aw R
YNEY TN, AT IONG HEANED TuI0 =y m S d \-.... |~w\¥§w&|,;wﬂ”—l — wm- —_— - -
R R e e 4 e 5 o i iy —
: - P ey . ] T — MBT [T oA e -
- -

wrso g Ay | love
]

TIMEYE PR B 1ggy <" L . )
g 4 N
. i , MV WHINGD
' k o amsreney \
e <

.w. ”

ST JVMILID-A LI AW - Y IAS

E‘E,\i g\ﬁ R h“n‘l’l’ii.h.

SO LU0 F AC TN
AR JIYT L
VEOIDIIPY e SUPUIIR, . Anicihe L 2 L WA

\
i
3

S
3

oz .m!.
ENAD J/n g Serwy pyrD
PIOED pnisng 2Ry B w tahd oR g5 K-

™
-
i
1

g0 pa g7

i

-
N
1
Y
kg AN
!

oY O SHEITIAN t“ui NOATICIY
ap ” 23 or :
FRIY g0 CTNETINIL NI WOV WOMNISIE

a.ng‘.ﬂn%?i\qx\‘w..\?\....:nvu&ﬁsn-*i\\.n&\

J: NN By feencl syngand €100, 40 ;h\\.dﬁ»ﬁ.

Aosyih o (e WERT 1T M YOV 4O OO g0 Hadipors y
. FEN A 0 P C QPO DM SHOYAY .
FTLATTR

b .\.1. | 20 OMER L.

0ePOE T | ASSE Y WL T 7
HRame | wouwzrz \F TC0080e
S NOILEIO? ADUYICTIY HIO3STY

NOUZTE NWVIXEH

uap 4o pray u.L.

A-23



SNOI1J3S 8 NVd

Wva IMVN3a

. NOILYYLSINIWAY ¥IMOd VMNSVIV
HOIYMILNI IHL 40 LNIWLMYLIO SN

W4 O00) 008 003 ____O0% o2 o o
[ m

2|02§ U0§j28G
Aomppds ybnosyy uoysag
o212

2.\ ¢t

unsoq Bugig
IIA’ N GLGZIS SMibwoN
/ Aomppids =
25523

uo1}oas WNWIXDW

P2
|#AD10 pUD PuOG

wene \
265213

~syom Jajyno ybnosy) uoijaag

Buyd ye
Hd yesus

4.5 vy e da e A

WRLTA Tagez Tz
upsoq Buitiig

. Sanan0is a0y
e b e
$€S2 13 IM (ounonN

S8n0Y PNUD ,0u0y5 8105 /2
\ r ’
2c2'h 0G52 13 5M xoN

w4 007 009 8N [}
—

anag

upjd 3}SWop |DIAUGY

.:.,

.:-ua Busfing

:\\/:,

L

2562 13
15223 wiog

}
%w;..am

A-24



9-0 AVK | WNBHY  0-¥O-2-N0E-T T4 I
WIMENT 40 BAKO ‘LONISK VHSVIY %@«J
_‘//\\K\%/\En

@
82
——
¢ e
7

Wz
,I\H L1 . ¢ A&Nﬁ 2

Nvid 3US

ALIS Y3ddan — ITVN3g

/ SN/
NISYE MIAM VYNLISNS ¥3ddn . - .ﬁfz\// : CAN N 270 SN
le\\\»///\\\){ﬂﬂHWﬂ&s\\\\\\(» . = NFH T AUS
'O INOGIN MNLLM \]\)\\/ /. 5 N e\
gird . A e //
VISYTY VAW 1126UVE IYNANZOHINOR == Co— N N R
ww,/,u , ,.r.\ NS

-
- ‘,\.
R SO UM SO JORRS AU AR SR RO SO M ”
Y s 8 O A YO
H HITAR

A-25






SIAILYNYILTY 40 NOILVNTYAI ¥04 VI¥3LIdD
(£) SY3IINIONT 40 Sd¥0)

4 XION3ddY

Lo






_ *uoLjedauab
|eWw4dYy] padlj-[e0D [PUOLIUAUCD Aq ue|d Aue j0 3ndino AbJ4dua
ay3 butpiaoud jO S3SOD 3Yyj UO P3Iseq due SILJ3U3Q J3MO4

*$1S02 juswade|dad pue ‘ddUpululew ‘udLledsdo pue
‘uoLleZL}JowR $3S3433Ul 3pn|ouL Sabueyd |enuue Y| ‘S[SAD]
3014d G/pL AJenuep pue ‘jusodad g/[-9 JO ajed 3Sadajul ue
“POLJIS0 UOLJeZ[J40We JB9A-(0| © U0 peSeq aJe $3S0D |enuly
*a|qLssod Juailxa 3sS3| N4 BY3 03 SWMI] DLWOUOID 3AL}eILIuenb
a1qededwod ui passaudxa 3Je S1S03 pub S3L43uaq Byl

*S31J9uU3q 38U wnwixew
3yl apLAcad 03 Se Yons SL JJUOM 3Yy Jo 3deds 3yj

*3500 S3L 07 (enba 3sea| e S}LidUBQ
aptaoud 3snw asodund 40 j40M 4O JLUn 3| gededas yoe]

*$3S0D JLWoU0da 3o53foud paadxa 3snw SsiLjauag a|qLbuey
umw;wpwpu 3uswdo]3AaQ 2LWOU0d3 _mco_umz

*9|qLseas A||eoLuyssy 2q
3snu juswdo | BASp |eLILUL 40) PIJIPLSUOD 3G 03 ue(d y

*spasu vmpumﬂOLa.wzu £)jsiLjes 03 paadoud {|LM .mmug:cm 40
324n0s Aue woJd) “3usdwdo|aAlp uotiedauab samod eyl

"UOL3IBJJSLULWPY 4BMOY ®jSe|y 3y3 Aq pajoafoud
Se 3q [[lM pupwap Jamod |BOLJ3III|D UL YMoub ayy

TR(U4IF LAY | PILUYDDY

il

L

e

‘S3Alleuual|e 3yl butjen|eaa uaoy poajrdope
3J8M BLU33LJD Buimoyl|ol 3yl -jusawdo|arap pue Buruue|d 324N0SIL 4IJEM
BuLuasaob satolfod pue ‘suolleinbad ‘Me| WOUS DALJUSP ©BLUSILJLD BS3YL

"PLJUDILJD UOLIBN{RAD JO 39S ©B jsSuLebe paunseaw se SaAL}0a[qO
Apnis ay3 Bulzesw ul duewdoyudd SALJRARdWOD ULBYL JO UOLICN|RAD
S9A[OAUL S3ALIBUJd]} e 3yj Buowe wouj ue[d 3S3q 3yl 4O UOLID3|2S

~. SIATLYNY3LTY 4O NOILVNRIVAL






¢4

*S9D4N0SIU 3 | GEPMAUDJUOU JO UOLIPAJASUOD 3Y[:
¢sat3lunjsoddo [BANI{ND PUB [BUOLIBONPA UO $323}43 BY}

fssaulsng pue ‘uoLie|ndod ‘juawAo|dwe *3WwOdUL ST SW3Y!
yons ug *AjjeuoLbsa pue A|]1BD20] y30q *S308}Jd 3yl

‘orignd 8y3l 404 sanjea [euoly
-p34234 buLjesaud 40 buLdueyua Jo A3Lptqrssod oyl

103 UaALD sem uoLje4apls
-UCo “eLJ4d3L4d buLuueid oLSeq ay3z 03 uoLILppe uj

1suoL3eJdapLsuo) pcmanpw>oo FmCOTmmm pue bulag-||eM LeLdog

*sauanjea) butjebryiw ajgedtydead
40 UOLSN|DUL 3yl “9[qERPLOARUN 3J® 3S8Y] 9Jaym Ing
£$7109143 | PIUSWUCULAUS | PIUSWLUIBP 4O DOUEP.OAY

*UBWY LLWOD 334N0SAUA I QRABLUAIBAUL
pUR 3|QLSUBABIULL AUP JO UOLIBULWUILIP B pup ‘A3 LA
_=130onpoad wJua3-bHuo| O pue SBSN WUSI-140YS [BIO| 0. dLys
~UOLI B34 BY] *Suollde pasodoud 03 SIALIRULI] [T ‘PIpPLOAR
3Q I0UURD YOLYM S323448 BuLppdut ‘uolldv pasndoud

Aue 30 S3dedw| |PIUSWIUOALAUD BY) 4O UOLIEN| LA

*S92dnosad 3|qe|LeAe JO SasSn buru ioduod
muuﬁﬁw:ou PSA|OAUL YOLYM esodoud Aue 03 uoLl3lde JO L3S4NOD
9ALJPUJS] | R POpUBWODBL JO Juswdo|sadp pue Apnis ayt

*gaue 109f0oud (ed0}
9yl JO UOLIBUIPLSUOD SR |{3M SB S3098449 [eUOLl}RUddO
40 JUBWSSISSE WASAS {{BUDAO 40 uolrediidde ayy

*uoLlezi|Lan pue butuue|d ut s3ae ubLsap
[RPJUSWUOLLAUI PUB SBDUILIS |BLDIOS pue jeuanieu ayl 1o
uoizeabajul adnsut 03 yoeoudde JL1PWBLISAS ® 10 Iasn Yy

S34N}ed} 40 SIV9)49 | LIUSUWUOLLAUS 3 |GRULSIP
J3Y30 pue *San|BA [BUNIBU “SO1I3YIS3 JO UOLIBAISSUN]

101U U] A3 LLeN] | PIUBWUOL LAY






V1va 1502
(£) L¥0d3d ALITI9ISY3S WIYILNI
G/6T SHIINIONI 40 SdJ¥0D

J XION3ddY



—



000°880°1L 1S03 1230084 Y10l

866t NOILVULISININGY QNY NQISIAY¥34NS
8€9°6€ NDIS30 GNV SNIY33NION3
008°L INIWAINDI DNILYYIH0 ININVWYId
§9g°¢ SIILITILN QNY “SANNOYD ‘SINIATING
6¢ S3ILITIoV4 TYNOILVIUD Y
S/8'8Y S39aI¥8 dNv Sayod

ge9‘Le S9i31{Lor] uciionalsuo)
009°6l2  S9L3L|lO®] uOLSSLWSUBIL
14461 pARAYDIY LMS
JATANA ] aoea|lel
gLt juswd {nby jue[duamod
puR | eotJ4309|3 A40SSadoY
659409 S403v.l3URY puE S3uLqung

- 622°L9 2SN0YJI3M04
ge2 6Ed INY1d¥3M0d

- 960°09 S8i31[1o24 uolldnJ3suo)

AR Al 94 'IU] J3MOd

s by S3J0oM 3213N0

699° LS - Kemyptds

2LL P61 weg uiey
SLL'6LY SWya
08L°%6 Y10AYISHY
Z6E“9l S3OYWYQ OGNV SONVT
{000° (3) W3Lll

1502 _
JYNLY3S

(Q30ay-15414)
NOILYAITI 1004 TWWMON 1334 0022
YI10AY3SIY ONV WYQ VYNYLYM

T3A37T 1Y SL61 AYVANYD
LYWILS3 1500 AYYWWNS

0Z2-4
1 xlpueddy
~ -8 8iqel

(£
0t
0¢
61
12!
80

L0

0
£0
Lo

‘GN

LINNOJJY

L.

L G



lg-g
I xipuaddy
¢~ ¥qel
000°zeY 1502 133008d Tvlol
6526 L NOILVYLSINIWQY ONY NOISIAY3dNS LE
25692 N9IS3G ONV ONIYIINIDNI 0t
008°1 INFWAIND3 INILYH3Id0 LNINYWH3d 02
6152 SIILITNILN ONY *SONNO¥D *SOHNIGTING - 61
AN S3ILITIOVS TYNOILV3Woy #l
825'8 _ S350IY¥8 aNY Savod 80
| £65°€ S3L3 L1084 UOLIINUISUGD
81561 puRAYDY LMS
{26°¢€l el
SP°0L juawdinb3 juriduamod
puR [@214393]3 AL0SSaIIDY
. 808° /S SJ03RJ3U3Y pUR Sauigun]
£ 20.%2% ISNOYJamod ,
b LL6* LYL INY1d43M0d £0
hL21 S9l3L]1l3e4 uolldnJlsuo)
L68°¢E weqg AJel|Lxny
9EL 2y | S@¥RIUT JBMO(
26461 Aemi|Lds
f LL6*orl weq utey
- £y5°612 SWYQ ¥
, 9&b°c SUIOAYSS3Y €0
rasalh SANY 10
(0007 13) W3LI "ON
1502 INAGSJY
F8NLY3d

, (g30ay-aNoa3s)
NOILYA3IT3 7004 TvWdON L334 0Stl
dI0AY3IS3Y ONY Wyd NOANYD TIA3C

TIAIT 307U GL61 AMVANYC
ILVWILST 1500 AYVWHNS




000° .E8

§99° /¢
Zri*oe
008°1
G95°¢E
6€
LEL°92

soe“eee

SLL*6LY
081°6
26€°91

(000" 13)
1503
34nlvad

1S00 123royd 1vicl

NOILVILSINIWAY ONV NOISIAY3IdNS
NODIS30 OGNV ONIY¥3INIONI
IN3WJIND3 ONILVA340 . LNINVWYId
SIILITILN QNV “SONNO¥D ‘SONIQIING
S3ILITIJV4 TYNOILY3I¥I3Y
S320148 aNY SQVOY
Geg9* L2 S9L3L11ov4 UOL3ONUISUO)
£99¢¢l SaL3L|1o04 uolsSiwsued]
JAVAL 1! P4 RAYDY LMS
(82°Ly ovd|tel
YA juawdinb3 jueidaamod
pue {BolJ4359]3 A40SSIDOY
649405 SJ03BJBUSY pu®R sSauLquny

622°L9 2SNoYL9MOd
LINV1dd3M04
960°09 S213L1Li084 UOLIONUISUOD)
862°€Cl 4eju] JsMod
e B A - SYJOM 3913NnQ
G99° /S Aem| | LdS
2LL Y61 ueq utew
SWva
gI0Ad3S3Y

SIOVWYQ ONY SONYT
WLl

(0300Y-QNO3S)
NOILYAIT3 7004 TYWHON 1334 0022
-~ YI0AYISTY ONY WYQ YNVLYM

T3A37 301dd SL6L AYYNNYC
JIVWILST IS0 A¥YWWNS

éc-4

1 XLpuaddy

£-9 219el

L0

v0
€0
10

‘ON
INNOJ2Y



¥-3

£2-8
1 xipuaddy
-8 9lqe}
000*PLL LSQ3 123r0dd Iviol
LZ6°1E NOILVYLSINIWAY ONY NOISIAY¥3dNS L€
8Y9 vy N21S30 ONY SNIY3IINIONI 0t
008°1 INIWAINOI HNILYYIH0 LIN3INYWY3d 174
616°2 S3ITLITILN OGNV “SANNOYD *SOHNICIING 6l
Zls SIILITNIIVA TWNOILY3IYI3Y A
8992 1€ S350148 GNY SQv0B 80
£be‘g Set3[[Llde4 UOL3dnA3suo)
££6°90¢ Sal3lLoed uOisSsiwsued]
81561 paRAYIJLMS
126 E! sded|tiel
G701 juswdinb3 queiduaamoy
PU®R |B314323{3 A4DSS3IDY
p 808* 1S SJ03B43Ud5 puR S3uULGUn]
& 20/'2y 2SNOY.4oM04
00/'6SE INYIdd3M0d JAY)
28662 Saljllloed UQllonu3suo)
168°E weq Aueilixny
9g12Y SN RJUT J3MO4
26.°61 Aemy|Lds
LZ6°0%L weqg utey
82L°9¢E2 Skva #0
LN AR SBI0AY3S3Y €0
bt L SANYT {¢}
(0007 13) W31l , *ON
1503 _ INNCDJV
J¥NLyY3d

(g300v-15414)
NOILVAIT3 71004 TYWWON 1334 OSbL
YIOAY3S3Y ONV WYO NOANVD TI1A30

T3A37 3JIYd SL61 AYVANVC
ALYWILS3 1S02 AYVWWAS




002t 00" %
0082 00°0T
889° %€ GiL€
000* % 00y
008°8g 00°8
089°%9 S9°T
000°¢E

00t ‘9 05°¢
DS0° T 00°0T -
062°T 000061
000°€Z

0816

0£8‘T

069* ¢ 00°006*T
(96L°8)

Z6E“9T
(981°52)

088

150°%

SST 0T

oYy 00°00S
T34 00°0Z9
(0Z¢“T) 00° 00t
08% 00°GT9
o%s 00" 00¢S
0DTIS‘6 00°LTE
(800°9) 00°€2¢
(000*T$) ($)

31809 1809
Telol ITUN

000°008°T
000082
0000526
000°000°T
000°00T‘T
000°00Z“ 6¢

000°008°T

000501
098

00T*S

06
G6L‘E
ooy

084

080°‘T
000° 0t
009°8T

JuEnd

9-3

te-4
I xlpuaddy
G-g @[q9e)
pls) UTBIpP 39819Y
XD deadjy
X0 210> snoiaxaduy
A A3ITFI PuUODIS
A2 I2317%3 pueg
AD IIF3 T2amBa)H -
Jusuyuequy
g7 seaae Aiavnb pue moalog
h &) uoTiepunuy
’ LOTIBARIXY
is uotrleaedaad ueirlepunoy
v Zuyrarvain
g1 jiom Aao3eaedaasd
pur UOTIBZTITIYUW
WVQ NIVH 1790
SHV( 20
YIOA¥ISAY “"IVLOL
20z S9fousduriun)
Y Sutaes(n
YI0AYASE £0
3502 2IWouody
3S02 UOT3IONIIYUOY ]
SHIOVHVA ANV SANV'T "IV.LOL
£3S07 SATIBRIISTUTWPE JUWUIDALY
70z sSoroudduriuu)
1BI0IghY
o) -4 UOTIB23100Y
W pueT ¥IBATIG
ov ursuwop °11qny
S913TTFOB] uoTsESTWSULI]
W proa ssoday
W I3y3jo pue o1}y
ov PUBT 3IWATI
oV uirwopP 231Tqn]
110AZ3BQY
SEOVWVA GNV SUNV' 10
ITUn w23 10 uoildradsa( iaquny
Junoddy
IHO)

(@aav-isyid)

TIAFT I0T8Ed SL6T AYVANVCE

00ZC NOILVAI'TI ¥YIOA¥ISIY ANV WVQ VNVIVM

JIVAILST 1S00 aiTIviad



52-9
1 XiLpuaddy
£e8‘t . o9’ 000°SS0‘Es  sgq 1o218 Suydiojujay
8zt 00°% 000°28 My Jusuan
£10‘9 00°SZ¢E 00S 81 X0 TBIn3onaag
0z0°1 00°0S 00% 0z A0 ESUH
D3210U0Y
o8 0001 .000's iS  uolieaedsad uofiepuncy
¢19 00°ST 0001y 19 H201 UOTIBRARIX]
2iIN3IoNII8 aYeJug
SHUOM LITLLAO £y
e9°/¢ _ AVATII4S “IVIOL
T19°6 %0z sorduafuriuon
. %750°8Y Te3loagng
et O0G It jIom TeDjusydaw
pue [e3}13I03[Y
00¢ ST (32s 1) sdurdolsg
052t <1 a301dwoo
. ‘{g) seo3ed i1djury
052 ; S wa3sls odeulvig
€eT 0s° 12T - 00Z*9 I1 8uyinoxd pue JuilTiiQ
9% TANY ©000°LE sq1 .~ saeq Jloyduy
906 09’ 000°‘0TS ‘T S91 79235 BuF2103JULdY
096 00°Y% 000 ‘0% n juauan
806°Y p0°sz¢ 00T ‘ST b e eanionaig
0S8y 00°0¢ 000 ‘L6 X0 SBEY
i 21010U07
b 065°TC 00°¢ 000“0ES‘0OT A2 uoFIBALIXY
9¢T 00°9T1 006 ‘8 A2 uoTIeaedaad uofiEpUROY
T A4 00°00S*T 0ST ov Burddyaas pue Jujacal)
_ AVMTTLAS 2 %0
LT 96T WVQ NIVR “1VLOL
Z9E ‘Z¢ ¥0z sorouafugiuo)
018 ° 191 Tei03qng
0oL S Toxjuod
. a8edsos Juaw3nge 1y31y
€82 , ST walsks odevuiea(
6TL°T {81 000°Sy1 d1 8utinoad pue Burllraq
(P ,3U0D) WVU NIVH ["%0
Skvd %0
(000°TS) (s) «
e 3 -1a o] 3800 Uﬁ.ﬂ—ﬁo ITun w337 40 .Co.mua: 21359(Q Jaquny
Hmuo..b ITUD ’ IUNoIOY

IR

FIOAYIASIE QNV WYQ VNVIVM

penuIluod-~JLVHILSI 1S0D QITIVIIC-- S-€ d1EVL




A

9z-9
1 x}puaddy
€l8°6 00°62ZT 000" 6L i UOTIBAROXS Jauuny
oot 1 51 wooq ysvl]
005z 1 S1 . 98p3ag
Y4 I S1 aurld }AoNnag,
009°T T s1 jiom TEOTUEYOSW
: : pue TedTa3o0913
00S‘T 1 81 s301do3g
00S°T 1 ST ' s91v8 peaying
ooc I s 103BASTY
cL T S1 « $aTels
o0o0‘z 1 s1 youvl ysesy
§0T 00°¢ 000°¢sE 591 Te3sw °qujy
%06°¢ 09° 000°6£8 Yy sSq1 102150y
¥05°T 00" ¥ 000°9.€ mD JudWD
06%°22 00°szZ¢ 00Z°69 oI 33915uU0> TEINIONIIG
CLE'T 00'0¢ 0065 ‘6€ bis) 9393%uU0> SBBY
A 00°0T 0oL‘E 1S  uotrieaedead uojpiepunog
oee'e 00°6T 000°722 RO UOTILALIXY
aanlonils ayelIur
SAYOM TARVINI ¥3IMOd R R0
798ty SY¥OM 13TLNC ‘TVIOL
L EA AN %0z seyouagujiuoy
0TI LE Te3i014qng
629 00°0LT 0oL € V3 s310q %o0¥
6%¢ 00°1 000° 6%€ 8q7] 8ur88eT % s39s T993g
00T T S1 Sa1®1S§
002 T S1 I02BADTI
9.8°T 09° 000°06L°% 891 19238 Buydiojuray
00% 00'Y 000°001 mD IudwIn
015%9 00" 00€ 00L°T2 10 2321%U07
€16°1T 00°621 00t‘s6 X0 ‘ sTauung,
uo1lEeARIX]
086°T 00°000°S6€ kd V3 s231e8 133uTLL
v8¢e 00°000°96 v va BYDE1 YS®BL]L
o011 00°000°682 j va (9PF18) s=21E9n
0zs 00°QC0‘0ET Y va sawplj 23€9
A% 00°000°€ET 4 va s32uuoq aicy
00T . 15 ¥iom TeOTuURYIIW
pur TEDTI3ID3T3
(P,3u03) SN¥OM LITLNO £°%0
SHvAd %0
(000°T%) ($
3Is0). 180D juend ITUf wa3] 10 uofidradsag Iagquny
Te30% ITU . Juncaay
. bE: (%]

YIOAEISTY ANV RVQ VNVIVM

penuiIuel~--IIVIIIST IS0D @ITIV1iIQ~- §-9 ZTHVL



12-9
1 xLpuaddy
622°L9
§0Z°TI
72096
rL zZ01 00°1 © 000°Z0T  s91
Ys 00°0LT £9S va
08¢ s1
w  0SY 00°€ 000°0ST 59
GL8°T 05°T 000°0STT S9q1
w 00E‘E s1
002 S
000°T s1
LETE 09" 000“82Z°S sq1
7v0° T 00y 000°192 amp
0ZL481 00 °SZE 009LS AD
0ZT*TT 00 01T - 000°20¢ X0
005 ‘€ 1 S1
6L9°6TY
862°C7T
£ ogstoz
b 8%L 20T
DSt 81
006 S
o oouzYy 00°2 000°000°1Z 91
% Ly2e 09" 000°SyL‘E  s91
e 9€g 00"y 000°%g M)
g66‘Yy 00 *00¢ 05991 X
(000 TS) ()
3509 3809 Juen) PRy
Tel0L Itun

8-3

ISOAOHEIMO] *IVIOL

207 Sayouniduriue)
[e3oaqng

$308 [291S
s1toyq Yooy
502313
peayynq sqny 3I3jBag
WiomTelaw SNODUL[IBISTH
18938 TLanInnilg
HIom TEI]IIDDTD
puE jU2TURUDDYR
101eAD1q
S9IN3ED] [EBANIINI YD1y
12935 dutodoJuiay
Juauey
93913U0)
¥201 ‘UOTIRALDXY
jlom Axoiearvdead
pug UOTICZTIqON
ASNOHEIM0d

INVIJU3NOd
SHVQ 1V10L
SYYOM IAVINI WIMOd TVIOL

202 serduaduyiuo)
Te303qng

Yiom Tediueidauw
pue (E21I13207q
sa1ed pvlipuucy
A2UyT [e@v1yg
122158y

juauan

83912U0)

(P;3U0D) SHUOM INVINI HIMGJA
SHVd

w23l 1o uwofidiiasag

YIOA¥ISEY OGNV W¥d YNVIVM

v

panuTIuol-~ILVHILSI 150D @ITIVIIQ-- G-8 418VL

1°40
Lo

770
0

p! -U-.—E—dz
junoaday

1800y



OEL‘T
978°S

LBT LY

18T ‘L
907 ‘ 6E

STT*T
8.6
7T
9T¥
00€ ‘9

SL8°LT

€EvC‘9

70T
z0T*S

8L8°Y

£18
S9u‘Y

6%9°0S

IALAR:!
Loctzy

9€8°0T
gL
809°02

(0oL 14
1809

Te30]

6-J

82-9
1 Xipuaddy
S 527qed pajeTnguj
mA mumEhOMmﬂﬂh.h
QIVAHOLINMS 9°L0
dOVHTIVLI *“1V10L
¥07 s9pduoduriuoy)
Te303gng
00°1 Q00°STT*T =91 Rlas (=924
QU OLT 00v°¢E vd 53709 o0y
ce9- 000‘zoZ‘s 891 1993s Juraiojuyay
00"y 000 %01 an lulduay
00 * 00t 000°1Z &2 Burugl
Tsuuny adeajyles “o391duo)
00°621 000“€22 e ] Tauung
IOBITTEY ‘UOTIRABRIX]
IOVETTIVL L0
INTRAINDI INVIJ93IM0d SNOINVITEOSIH *TVLIOL
" s3arouafurjuon
ST juawdinby
lueTdaamig sSNOIUBTTOIBIY
INIRAINDT INVILNIMOd SACINYTTEDSIM vL0
INIRAINOI TVOIWIOITZ AUOSSAOIY “TIVINL
%0z sojouaduyiuu)
S1 jududyinby
TE2Ta393TY AlOossdavy
INZWIINDI TVOIULOATTA AHOSSIDIV £°20
SHOIVEINIO @MV SANIZYAL ‘vl
202 Sofoudsduliug)
Te3034gng
ST s103B19UDYH
g1 H10UJIDAOY
S1 gaurqang .
SYOLVYINLD NV SUN1EHAL 2°L0
(P,3U0l) INVI4¥IMOd Lo
($)
1807 Juend ITun wa3l 10 uuiidlxosaq doquny
ITUN : unoady

YIOAYISIY ANV WV VNVIVM

panuTiu0)--AIVIIISI 1S0D QEIIViZQd~~ G-€ dTHVL

160

€.



£
ko
g

08
SIS
960°S

$8s°1
00L ‘€
879°E
911

8877
RAXAS
€62

000‘¢
00U ‘0T
765°C
18
oLL*t
40
toZ

£09°‘T1Y

009°61T

009° 9t
ouL €8T

LTL ST

L. 0z9‘e
W le0eT

1729

(000°1%)
3809
Teiol

62-9
I xtpuaddy

0021
0o oL
00°c
0C-°9
00°00S°T

00°21
oot
00°¢
0l°9
00°00S°T

(%)
1807

ITun

~ o~

T

000 “ %¥0E
008 ‘C
000°y9T°1
000 ‘09¢
S61

T

T
000912
00L‘T
000°588
000 ‘012
SET

juend

SaTTw

(uoduepy TTaaQ@ 03
SeTTW /7 — PEOY SSHVIY JUIULWIY

0T1-3

ST pEol 1s04D

weg

S1 peol ssadde Jueld aoamoy
S Touuny
gsaudw jJup[d 10omog
SpEOa 937s-U0 Juourunadd
S ITRaIpaen8 pur siiaainy

51 s08p1ag
A0 (paysnaid) Juidwjdns proy
] deadiy
p %) Judufuerquy
p¥o) UOTILARINY
v duyaealn

(eueiepM 01 UDAUR]) T1aaQ])

L =~ prOoy sS00DY JuduLwady

1 Tieapaend pur s310a[NY)
S sol3prayg
A0 (p8ysnan) Bupoujins pumy
AD dvadry
AJ Juounjurquiy
AD U0 TIBALOXY]
v 3upaed[d

oy Avaydip)

SALGTUE NV SUV0H

INVIdHAMOL

STILITIDVE NOTSSIHSHVHL

“IVLOL

Iviol

%0z Sayousduypluce)
S1 SOTITTIoUd ULTSsILsSULI]
SAILITIOVE tIOISSTHSENVUL

@VAHDLINS

70z SP13udBuriuv)

“"IVLOJ,

1e0vgng

S1 PIEAYDIIMG
(P,3u0]) QUVAHILIMS
INVIINEMOd

.

YIOAYISTY ANV WVA YNVIVM

PaNUIlVOD--JLVKILST 1S0D @IIVIAU-- §-8 F'IUVL,

atun w33l o0 uoT1Idllas]

80

LAY

9Ly
LO

FR TN
JunnadY
1800



g9s*¢E

768
TL6°2

000“T
ooc
9t
001

TE9 T

6%

71

[ s T
[} (o]

0 -3

cL8°8Y

9yT*g
62L'0%

0s?
00?¢
002
08¢

(000°1$)
1809

TE30L

SIILITIIA GNY “SONNOY¥D ‘SONICIING *1Vi0ol

00°000°2

o~

00°E 000 ‘2T

00°000°1 ¢l

00°000°C <
00°008 ‘T 0t

—

($)
380D Juend

37Uq

11-2

oc-1

1 xipuaddy

%0z s31ouaBuriuvuo)

Te303qng

S1 £37T71o87 ABmuny
V3 S39717103 3InEep
51 duex 3eog
Is g2a® Juliavy
51 2uUIPTINg I03TSBIA
, SSTATTIOEI J03IFETA
ST EITITTITIIE] WR0O
pue saalaenb Sujlaf]
STITLITILA QNV ‘SANNOYD ‘SONICQIING

STILITIOVL NOIIVIYDI¥ “IViOL

q 9318 Tr3vL

¥G6T sapouaBuyriuoy
IH waisds Jreag
3 2318

T 2375 1®'30%
¥gT sardusBuriuc)

1e3039ng

53971031 ITNTA
(duwed jua3y) sipun due)
a 2318

SEILITIOVA NOIIVAUIEY

i i

SIOHATYE UNV SAVO¥ *TIVIOL

Y07 S2FSuaduriuog
Tz303q9ng

S peCl SH220®
3IN3IONIIS NBIUT 13mo(g
s1 3117083
guiieaado o3 proy
ST PROI SSO32B pImL YIIIMS
S1 peoa s8220p ABMY[1dS

(P,3U0D) SIOQINE ANV SAVOY

ITUn wd3] 30 uoFidiadsag

YIOA¥ISAY OGNV Wvd VNVLIVM

penuUTIVC)~~FLVHIISE 1SOD QITIVIIQ-- §-0 ITHVL

61

1

8O

daquny
Junoddy
3809



AR,

I xrwmmma<

(popPpPY-318413)
00CZ NOILVAITH
HI0AYASTIY ANV WVO VNVLIVM

000°880°T 1500 1Odru¥d “1VIOL
86% 67 . NOIIVEISINIWAV QNY NO1STANI4NS e
BEY 6L : | NOTSIU NV ONTYIAN1ONE OF
798866 _ 1500 NOILONULSNOD TVIOL
TeL L8 STTITIIOVI NOILONELSNUD “TVLOL
[AA R A 207 Sorauaguriuvy
BOT‘EL [elolgng
00U°T 1 s1 193eA JO 2iE)
000t T sl 3nTd TauuUR] UOTSIIAIQ
198 1 51 s03e8 puv sowvdtj d3E)
a8 09" 000°SLv e sq1 . 199380y
[A%4 oGy 000 8¢ M0 . Juowan
€o9E ‘s 00°62¢ 005491 %! 93812u0)
5%9 00°¢C1 000%ch 12 : uo}IeABIXY
SYIOM I9TUT UO[SIIAL(
0os 1 S1 saoiouy
006 09 000°00S°‘T sq1 [av3say
0zt 00y 0000t ) Judwan
8E7'2 00° 6Tt 005 ‘¢ 10 23912U09
0T?e 00°S1 000 4T po) ‘ UOTIRARDXY
sjaom I9TINU UOTHAIAL(
9ze‘T 00°0LT 008 ‘¢ v3 s310Q 3ouy
70%° T 00°1 00GHOY T S91 Sut83eT pue S3ds 1923§
Lto‘9 09° 000“9%S ‘1T S91. [pa1soy
9l6 00°% 000 4T M) Juawd)
Lo7'et 00°SLT 0SL 8y X0 33042U09
sTE‘Z¢g 00°6T1 000182 0 UO T IVALDIXY
STOUUNI UO]SIDAI(]
SATIITIOVE NOILOMILSNOD 019
008°T INIRGINDT ONIIVYEJO INANVIYAd “TVLOL
00c %07 S2T2uaguriuny
00S°1 1 S1 so91311119€4 pur
juaudinby 8Burivsady
INARAINOT ONIIVYALO INHNVIEIJ 0z
. (000°1¢) (%)
L 150D 1803 juend ItTun w33} 10 LOTI1dTIOS(] dogquny
S Te30L tup Junuaay

REI1]

YIOAYISTY CNV WVA VNV.LVM

ponuIINOD-~FIVWILST 1S0D @@TIVIId-- g-9 dTdVL



SLE
9€5‘T
00L* 6%

zsh
20%°1
9¢1

08T
G06'Yy
g99

GLS'T
00¢

oot “ %2

9¢¥*¢

9/¢
088°C

(900°¢€)
VAL MRt
(os¥%* %)

oty
0.9
ose‘e

oY
05t
662

(505°27)

(000°1$)
1509
TB30%

00°SZT
00" 09
00°0¢

0E°ST
00" 2z
0977

00709
00°¢T
00°061

00°6L

00°00S‘T

00° 009
00" 009
00°00€
00°00¢

($)
1509

ITU]

AN
1 xipuaddy
; 9-9 dlqeL
000‘¢ A0 JUDWIBDAT Uoflupunay
009 ‘sz X2 yooT1q ISnay)
000° 766 X0 , we (]
23912u0)
0L5°6C a1 saioy osrvujrd(
000° %9 41 8urinoad pue Buj|]}dd
000 ‘¢ 1 UOT IZARIXD HDod
303 SO070Y oul Bulfliad
000°¢ %) JUDWILDII UOTIEpUNU,
000° L€ AD gl
005°¢€ %) sTouuny Kauardopdxi
UOTILALDXY
00012 L) STTem uokued jo Burfesy
ST uptrantiod
133BM JO UOTIUDAIL
s1 yIom Aaojrauedaad
pur UHO[IBZTTTYONW
WVA NI1VK v
SHvd 70
YI0AYISHY “IVLOL
707 Safouoduliun
026°1 ov gutauoy
H1OALISAH Lo
150D D IWOUUd
1800 uolidnJisuuy)
STOVHVA NV SANVT *“IViol
IS00 BATIBIISTUTWPL JUDWUIVALY)
¥(0Z $912UdduUlIuL)
HERRRL
ovs ov UOnTIRAIIIY
0S¢ v I3e pue OIS
0s8 v puvy citafdy
0stE‘g W ujowop 4
110a2080Y
SUNVIVA UNV SONV'I [0
Juend JTUn - Wy 2o uolidpaasyg 20N
, uneaay
1L
(@3qav-anoods)

TIATT ADI¥d GL6T AEVANVI

0SHT NOIIVATTI ‘YIOAYIASIYW ANV WVA NOANVD TIAEC

JIVHILST IS0D @TIviid



P1-3

£e-g
1 xtpuaddy
809 00"y 000 ZST My JUdWoY
006°‘¢ 00°62¢ 000° 2T 10 {Ban3anIig
0S8°T 00°0¢ 000°LE 10 SBEH
231910uU0y
00¢ T S woisis asrujrag
09 ST°1 000°8% dn siuq loyouy
ooz 00°62 . 000°‘8 a1 Suranoxd pur SuyTl ri(
gt 00° 01 0z6“¢L 1S uofseaedoad uwopiepunog
€8s°g 00°ST 000°6E2 L0  s3ssel> T[T ‘U0l 3RAULIXT
, , AVMTITdS Z2°%0
1.6 09T WYG NIVW “TVIOL
S6%°¢T . %0z sarouafuriuo)
9% LT 1P3039Ny
01¢ 00°¢ 000°04T §7 Maomjeisw SNODUBTTIISIN
000°T S jiom [EOjURsoW
pue Tua11100[4
£T 00°61 CEe*T a1 D0US] NUT[-U}TYD
ggs 0L°0T 000°0$ a1 83709 Y20y
GTT 81 UOTIBTIUSUNIISUT
6%S 0T°¢ 005501 sqq sdemijuig
08¢ g1 : $1038AD [T
6¢€ 00°1 000°6€ sq1 - s{Ie1 sueid Aijuvy
1519 S surln Aljuen
00§ S ssSeaoysue ayenbylaey
08¢ 00°'2 000° 062 sqq spue1ls
1323s yi8uaays ydiy
snoaue [TADS T
08L°‘T 00°000‘sHe ¢ vi  siojeiado pue ‘sapind
‘somex] ‘so3ud Iprig
sa1eg
0zgL 09" . 000¢00Z‘T sg7 T@23s Surdiujuloy
99L°2 00°¢ 000°226 g ue[ozZO
C9TT ST 00"y 000°64L‘C 3ImD Juawdn
CET‘T : S ‘Suypinoad
wa3sds Buitoed
pue Juyn{ uoyldevaauo)
000°t 57 a121ou0n BuiTo0)
8Tt ‘¢ 00°6Z¢ oyz ol AD JCELRELE I
£9L 00°0¢ 0ST*sT A0 ssew ‘uopIRpunogd
(P,3u0d) WV NIVH L y0
* SHVQ Y0
= (000°1$) (%)
1s9D isop Jueny ITuUf WAl 10 uorIdTaasa( loqumy
T30l 3TUn : o WwnodIY
: IHOY

HI0A¥ISTY ANV WVQ NOANYD TIAIC

penuIIUOD--JIVIOILSE IS0 Q3TIV1iIA-- 9-g FTdVl




879
OTY
0TL'T
0%
S8t

9¢T¢TY

£20°¢
€TT SE

9€8°1
716
cL8‘9

0S£°9T
z79
962
06£°¢
0oy .

00ty
801

Z6L 6T

66Z°¢€
£6%7°91

00S
00S
000‘%

G1L

(000°1%)
3507
1B30L

00°0Z1 00%‘S
09° 97 0088
Y ARA 00009,
T
05°€ 000°0TT
0s°1T 000°%2T‘T

00°000°SLE‘T &

00°2 0006218
09° 000°0L0°T
00" % 000°%L
00°SZ¢ oey ‘0T
00°SS 00€ ‘¢
00°SZT 00%° 4€
00°ST 00zt
T
007000000z ¢
09" 000°T6TI‘T
(%)
1509 Jueny)
ITuq

a1-3

i3
Ly
Ad
51
AD

sq1
S

8q1
sq1
Ny

AD

AD
AD

S1
395
va

sq1

Iruq

rE-4

I Xtpuaddy

283310Uun))

Furanoxgd pue SUTTTTL
Juowucqud wug
uoriexedaxd Uoflepunoy
uoy e u.uSDDu woey
UOTILABIXY

(TTI4 HIYYE) WVO AYVITIIXDV

SNYUOM IAVINI ¥AMOL “TIVILOL

207 soiouaduriuvnd
[Lioyguy

sydeayrea |
2397dwod *s8o|douig
$T7013U0d
pue s3ajed pajjouuuy
SHI0ISUY|
10215 8uirdaojuioy
Juowd’)
IT113¥%eq pue Teinljonily
SEEK
Vjarounn
sTaum Y,
I uwodp)
UOTIvARIXY
SHEOM IAVINI ¥AMO

AVMTI1IdS “IVLOL

¥0z7 s97OuoRU] TUn)
[eioigng

fiom (Ul TuURYDOW

pue 1ea[a3sali
SNOJULT [DIE |}
2397dwed ‘s8o(dory

ajordwod ¢sISL0Y
‘pue sv1pd 10UV,

19918 Suidiojuray
(P,3U0D) AVMTIIAS

SHvu

wal] 1o uolidpavsoq

YIOA¥ISTY ONY RVQ NOANVD TIAHU

penurluod--ALVWILSE 1S0D QITIViAd~-- 9-€ FTYVL

GO0

y 40

%0
70}

JOgHIN
SLTTRRLY
1507



91-2

Se-4
I Xlpuaddy
808°LS SHOLVWINAD GNV SAINIQUNL ‘TVIOL
GE9‘6 207 SO1aUdBu] U0y
€LT°8Y . [ 10Igng
60°¢z B 81 S4103L10UD)
9462 S1 SA0UIIACY
FAR A4 81 soujqany
SHOIVEINAD ANV SHNIEYAL z L0
z0L* 2y ASNOHYAMOd *TV.LOL
LTTYY ¥0Z So[ouoguriuc)
§85° st [viciqng
o5y 00°¢ . 000°‘0sT 8¢7  jaomTeIaw m:oocuinoum_:
008°T 0g°T . 000°002°T sU 1893S TEINIONIAY
00%‘% ) 81 N10M . TEOLIIB[ 0
pue TEDTULYIVW
SL 81 A03eAD]Y
000°T , g1 §2IN3788] TCINIDOITYDY
09L°T 09’ 000°009'Yy s8d7 189318 Zuinaojulay
00% 00" 000°00T 0 Judwy
00S‘9 00" 5Z¢ 0000z D 331312U0)
0ozeT 00° 01T 000°071 10 ¥o01 ‘uociIeALIX
000°¢ o1 g1 J2om Azo3zvaedosd
pue uoTiILZ]| 1qUKW
ASNOHAAMOL 140
LNV HTMOd Lo
96L° 907 SWVQ *'IVIOL
L68°¢ WVQ AIVITIKOV “IVIOL
059 707 sorousdujiued
nqw.m : [elo3gng
7S 00°% DOS‘ET 1%} . JUowON
(P,3uc) (TTI4 HIWVE) WVA AdVITIXAV (RT3
SHv v
(000°1%) (%) _
isoD 3s0) Iuend 17U well 20 U0TId}IISV( S aoqunhy
. 2301 run Junosay
FHOY)

JIOAEESTY UMV WV NOARVD ‘ITANCQ

penuTiuo)d~-31VWILISE IS0D da1iviad-- G-g IT4vl



L1-D »

-
9¢-9 '
1 Xipuaddy ~
9971 00" 000°ZL €°2 3TIH 8ujaug ;
09y 00°000‘00Z €°2 aTTH jiomyiles pue SUTaEITH ”
PEOX DIFB-UY o
SIDAIHE QNV Savod g0 ”
EARAL INVIJYEMOd “TVIOL .
815" 61 . TEVAHILINS “IVIOL
gsTee : . %0z so1duaiuriuug ‘r“
§52°9T 1El03qQUG
9z6°8 s1 PIBAYDITMG -
zLe't s1 S9TqED pajuvlnsu| —
L96°S s1 812WIOBURI L
QYVAHDLIMS 9°L0
Tz6'eT IOVEIIVL ‘TVioL
0ze‘e . 40z Sayousduyiun) !
109°TT 1v303gng -
782 I 51 . s883o1dois aqn3y 33PagQ , N
8L 1 S1 sa3esd -,
pea{Ing aqni 3jedq
868°1T 09" 000°c9T‘t =91 To°189y |
9L2 00" % 000°‘59 Ing JudWI) sL
0%ty 00°00¢€ 008°‘¢T he} 3382507
cz9'y 00°521 000° L€ XD {auuny UOTIBARIXY :
IOVETIVY STLO L
et
§6s°e INIFWIINDE INTVAYIMOd SAOINVTIZOSIW *IVIOL ‘
9zY ¥QZ Sa7oualduriIuc) !
6z1'z - : S Juowdynby
jueTdiamod SROBUL[TDIDS|K }
INTNAINDT INVIdYIMOd SNOANVTTAISIW PL0 —
026°L INZRAIADT TVOTHLIETI AVOSSIIDV ‘TIVIOL
021 . ypz sajouaguriuo) e
009°9 ST Juaud nby
12971315974 A1o0ssa3doy _
INFWAINDT TVOTYLOFTA A¥OSSIOOV L0 it
INVIIHIMNOJ] Ly
(000°1$) ($) o
3800 350D Jueny ITUun wo3] 10 uoTidiaosng Zayuny
1230 ITUN INNOIOY
. 1607 ;
JIOAYESEY ANV WVA NOANVD TIAId ,
PENUTIUC)-=FLYVWILST 1S0D ITIVIIG-- Y- FTIHVL ik



LE-8 .
I xipuaddy -

218

06

T

8/

i 00°000°2
ot 00°000°T
V14 00°000°Z
0z 00°000° 00T
89¢

8y

0zt

0s 00°000° 0§
gz 00°000°6Z
0L 00°000° st
6ZT 00°006°2Z
us 00°000°00T1
s

L

LY

Y 00°000'2
8T 00°008°T
x4 00°000¢S2
8768

TZ9‘T

LoT¢s

002 00°000° 00T
L TAR-] 00°6L6°T
€€ 00° 6€
(000°1¢) (%)

1509 3150)
Tel3o] uﬁCS

013
[4)
2°0

0s
S'0

o1

00T*z
0S8

Juend

81-3

STILITIOV NOTLVHIOFY ‘TviOL

J 831§ 1eiol
»GT SO1oudFuijuny)

1w3oigng

Vi R39T103 I[NEA=OM]
TTH walsks [Ted]
v Furyaed/m sSITUN J1UIYY
2TFR PEOJ $&I3R

vale oTudjd proyjludl
2 2118

g 2318 Jraog
%¢T S3Touaiurius)
le3oagny

g1 agelamoy
Q1 damog
v mﬁDﬂumum uh:wEGU
v sdwed 1Yy3j11a0AQ
mﬂﬂz peoa 88303V
g 91fS

v 931§ 1el0L
%61 sayoudduijuc)
je3o1qng

S397T03 1INUA-OM]
sa3tun |uidwe)
Vi ¥30p lerog
(ATuo ssoaou jueof)
v 931§
SITIITIOVE NOTLVIEDAH

a4

SEOAI¥Y ANV Savod ‘TTVLOL

¥p7 S27ouddurluod
jr3I0agng

Larrrovy
Suriraodo vl peOY
471 jouung
gt SIIVATIND
(P,3u0D) SIOATYE ONV SUVOY

31T

11U wo3IT 10 uoyidyjaasaq

mHo>mmmmm.QZ¢ KYd NOANVD TIA3d

panuTIuo)--3LVWIISA ISOD QITIVIIA-- 9-€ A9Vl

13!

{0

Loquiny
unaday
jeun



09
GET'T
0T

098
0sY
09
SET T
z0T

961
L61
"6L
91T
785°1
089°¢

061
%201

008‘T

oot
005°T

6152

ozZ%
6602

0sT
4
00¢

onLtT

(000°T1S)
31809
Teai0]

00y
0c°seze
00°ST

09
00"y
00°S2Zt
00°ST

00°0LT
§T°T
09°
0o*Y
00°6LT
00°¢ST1

00°S
00°000°T

00°000‘2

00°¢

($?

21809
1uf}

61-0

ge-4
1 Xtpuaddy
000°ST Mg Juawa’)
0o8‘¢c XD 23910U0)
008°9 X0 UOTIBAEDXS %Dy
3aN3IToNI3S 32[IN0 UOTELdAl(]
1 ST S2Wwel3 pur €a3vy
000°0SL sqn 139180y
000°0ST 31D 1udWid)
008‘E b %) 23210U02 1BaN3DN1lg
0089 jto) UOTIPAEDIXD %¥D0Y
2INIONIIS IHBIUT UOTISIIAI(
0ST T V3 §370Q %20y
000°LST 8qQ7 s395 [3913y
000°¢zZe T sq1 139350y
00067 3M) JudWN?)
0GL‘S L0 23910007
000°zE L0 Uo [1BARIXY
Touun |
SjioM U0ISI9AlQ
000‘gE a0 TITIY3Iavy
¥20*'1 uog a11d 3090yg
swep 19305
SAIIITIOVA NOTIINALSNOD 0%
INTHIINDT ONIIVYALO INANVHEAd ‘L0l
70z soiousfujpiuny
T s1 'S®}3IT[Tou4 pur
Juswdinby Burivaadp
INIRAINOT ONILIVYAdO ININVIMAJ 0z
SATIITILA QNV ‘SANNOYD ‘SONIQTIIAG ‘TIVIOL
20z seTruaduiiuc)
1e30Igny
z V3 S33TTO3 [nhup
81 duex rvog
000°ST 45 Boae 3upray
S1 3ulpTINg 1031S1A
S3TITTIOE] 101ITSIA
81 SOTITTIVE] KRS0
pue saajzenb Buiagq
SIIIITILA ANV “SANNOYD “SONIQIINA 61
juend 3I1un w23] 10 uotridiadsagy Ioquny
; Junoddy
1507

YI0A¥ISIY ANV WVQ NOANVD TIAFQ

pPanuIIuod-~FLVAILSE IS0D Q31IvIad-- 9-€ IT19VL

L.



0¢-3

6E-9
[ xipuaddy
s (QIAAV-QNUDHS)
0S%1 NOTLVAXIH
. YIOA¥ISITY ANV WVA NOANYD T1AHU
000" zeY 180D 1oArodd VLo
65T° 61 NOTIVEISININGV GNV HO1SIA¥HJAS It
79692 . NOISIA OGNV ONIHIANION o,
6LL°58E 1S00 NOTIDOMISNGD “TIV.LOL
00£ 91 : SEILITIOVE ROILOOULSNOD ‘IVLIOL
L1Lfe ! %0z S2rouniupiuoy
£88°¢CT [i30gng
000°1 - 1 S1 133em jo ey
4194 T g sI0tLIUY
osh 09° 000°05L 5q7] IERESS
(P,3U0D) SITLITIOVA NOLLINYLSNGD oY
(000°1%) ($)
180D Is80) uend 3TU) w3l J0 uoTIdilasag 20qungy
Te30}L ITUQ JunoJay
180

4I0A¥ASTY ANV WVA NOANVD TIANU

. PONUTJVOR--JIVWILST 1SO0D QFTIVIIA-- 9-8 74Vl



1

000°829 000" LL8 000'02¢ 000'899 000°992°1 ooo?zzs 000* LL¥ 000°0bE 1502 123004d Wiol
920°9¢ 920°91 95449 95L'¥9 00008 000° b§ 001°05 000°S¢ SIILITIIVE NOTLINYLSNOD 0s
06009 61y°6L 60€" bb 8€£9°29 v81 0L £60°€S 658°8p 6L2°9¢ HOILVHISININOY OGNV NOISIAYI4NS
' = H91S30 ONY 9NTYIINTOND LE-0E
008'1 008°1 008°1 008" 1 008" 1 0081 008'1 008° 1 INIHGENDI ONTLVHIA0 ININVWYId 02
695°¢ 695°¢ 596°¢ 595'¢ 695°¢ 695°¢ G95'¢ 595°¢ SITLILLN QNY *SONNOY9 *SOHNIOTING U o6L
6f 68 6t 66 218 6€ 6€ 6¢ LSINLINIaVA WNOTLYIYI Y 17
thy°'52 LE2 sy 6v8°v2 108 115" ¢ BbL 02 89661 005°1 : S390148 ONY SOVOY 4]
88 €51 12£'09¢ £b1°90( 920°¢it 8Lv OSY 009°651 88l cyl 1Ny 1d43R0d {0
622'182 622°182 850°591 850'691° 006" b5 005°622 0L1'£02 L10'LE2 Kvd ¥0
026°¢( 026°¢ ool‘s 00t's 059°¢ 09L's S91'€E 008° v Y10AY3ISTY £0
, . 000° €L SHOI1VI013Y 20
0s0°21 05021 18E'Y 18y 0ov'g S6p°E 055°2 000" L SIOVWVO ONV SONV 10
NIV "ol
- , 133r04d LINNOOY
{puodas) (35414) {pu033s) {3s414) (3s444) {pu0d3s) {puodag) {pu033s) (Pappy} 3IN3ND3S "1SNOD
0502 0502 5061 5061 0SLt 05€2 00£2 6Ls2 (“L°s® *"34) *A373 1004 NN
YNYIVA VNYIVA YNYLVA YNVLVA *3'a H9IM 33A 33 17vM30 193royd
(000°($ u} s53150))
: T3A3T 321Yd SL61 AWYNNYC
0310015 S1J3004d ¥YIMI0--SILVHILSI 1SOD AYVHANS
S SR SRR S AU SRR AR WU SRR SR | | S R

Appendix |

Table B-7
R-40

C-21



g

F—

€

i



37NQ3HIS ANV Y1vd 1S02
(8) L1¥0d3Y¥ ALITIBISY3d AUYLINIWITLANS
6£6T SYIINIONI 40 S4¥0D

d XION3dd¥

TSNV AV SHPS S N SRS SN SUD DA U SRS SR S

P

S



t‘ ey 3

|

st\:

€

L

Ev@;;eg@'&.i



68€ 007005 LLL oV Butqqnab butdeald -
096 . L - $7 udL3ejudundlsuy f
.000°61 L S1 ¥dom Aua03 -
: - . -edaagd pue uoilyezi|tqoy
000°2 . L s1 . budund _
. ) . pue Jajem JoO 3aJe) . "
0§2°¢ 00°06 000°strl a1 butinoab-but][tag
066°€ 00°SE . 000°vil AS - uoljeJdedadd uoijepunoy y
S2L Y 00°SE - 000°SEL 41 walsAs abeutredag . »
$95°€ 00°8tL . 000°861 AD - [BuuRyYd J3ALY o ,
$0L"L 00°81 000°82Y Ad Juawinge Jy6Ly -
880°L1  €0°8l © 000°919 AD jusuinge 3437 | ]
: . h UDLIPARBIXT 300 s
SELSL 00°§ - 000°/p8°1L A2 LBUURYD JBALY
09%°9 00°S 000°262°1 Ad juauenge ybLy : .
0£E* L - 00°S . 000°99%°L AD " juawinge 1497 . —
uountod Uuol3eABIX3
WYQ. NIVW L°+0 =
Skva 0 i
000°s L ¥I0AY3STY “VLI0L . ‘ ;
168 . . . %0g Satduabuiiuo) : st
080t 00° 008 ooL‘'s . v . Butaesyy. -
v02 l S daaqd pue qoy . .
i . . YIOAY3SHY €0 -
(oos ) | _ 1502 2LWOu0d3 -
000°gz B : 3S02 UOL3JNJSUOY) e
(eso'g2) - T - SI9YKYa GNY SaNYT V.10l
083 . : S1S0D DALILJUJSLULWPR JUSUUIDAOH _ : ,
vE9* Yy L %0z S2120abuliuo) ) ~
69L°€2 . - Le301gng V
A% 00°000‘8 ¥ . V3 swiels Butuly ' -
02 00°222 06 v uo |3 e3403y
928°¢ 00°596 S96°€ IV Sal3Llidel uolsspusueay I
ShL 00°931 08/ v PEOU SSIIJY ")
002 00°581 080°L v J3y30 pue 93L§
9p¥ ‘8l 00°981 0/1°66 v puel ajeAtad ’
00§ 00°661 0952 )4 urewop d11qnd . »
~ dLOAUDSDY
SITVYWYO ONY SONY1 10
g
(000°1L$) ($) : . -
1509 15079 juend Jiuf wal] 40 vorldiadssg Jaquny o
te3ol JLun junc2oy T
. . : ) 1509
(Q30av-15y¥14) 4 . h o
T3A37T 321¥d 861 ¥ILOLI0 .
S8LZ NOILYA3TI UIOAYISIY ONY WYQ YNYLVA :
JIVWILSI 1S0D @37IV13a--1-8 318vYl I



9€L° L2

589°1
Get

000°9%d

8LL°8S
058°8¢€

o6L°L
60¢

L16°E
9y0°¢

S.E
GLE*L

9cL°E
969

G21L
£00°2

906y
9559 .
¥88°091
009°2
£z
LE9* s
0£2°01
GOE* |
AL

yzLeoL
s

evL Y
€L9°F

i (000°L$)

1509
Le3o)

z-a
00°2 000°895°0L A9
0005 - OOL°EE  AS’
00°005°2 851 v
55 000°v9L2 91
00°8 601°92 M)
00°009 8259 %)
00°06l  89L°01 %)
00°005  0SL°T A3
55 000°E67°9 a1
00°8 000° /8 M)
00°G/E  000°6L %)
00°S. . 00L°92 A3
00°22 000°€22 . AD
00°8 . 000°zz8°/ %)
00°6 000°9/8°Z1 A
Sz't  000°008 A2
GL° 000°SE AD
52°€ 000°8YE‘2 - AD
§/° - 000
GZ°¢ 0000zt . AD
5L° - 000°€2L°L AD
00°¥ 000°LE0 P AD
00°L 000°2VE‘€E A
00°1 Qoo‘EhL‘Y Ad
05°€ 000°SEE*1L A2
(%) |
1509 _juenp 3Lun
J1un

- uowwo?) .
ugljeaedxy
*daad uoijepunocg
mcpaahLum g Buiuseals

AVATIIAS YAl 0
Wv@ NIVW “Tvi0L

%G1 saiousburjuoy
Lezolyqns

{99359y
uLuR) ",
9312.40u0)
3204 UOLJRARIXT
_ 9snoyuamod
woJd4 [SuUUny} SS3IIY
. ugliejLiusp.
2313 ‘sbuLpuey

‘sdals J00[} 33}342U0) .

JUBWSI404ULIY

T =)

“(sepLs-1004) 9I340U0J .
uoL3eARIX] .

K431 {eb 3nouag

deadiy

MOLL0q WOty SAITLL4
- MOJ4L0q Woa S
*asiw 21 1d}001S wody
.Kag| Leb. 1nosb woud

Amwraxuoumv SprOJ wouy

‘€69°EL AD-edx2 *bay Aem|{ids woad

3| 1dy201s
UOL1BARIRSD bagy
sjuawlnge wodd
300y
MOJA0q WO
uoL3eAaedxs ~badg woay
snotAdaduy
:o~um>muxm *bad woua4
21 1dyo03s wodd
SNOLAXD4 LWag

Juaunuequy
(p, u:ouV WvQ NIVW L*¥0
SWYa T ¥0

wajl 4o ucLldLaassg J3quny
3unod2y

350)

YI0AY3S3Y QHNY WYQ YNYLYH

panuilu0]--31VYWILST 1SQ) gIUVLIIa--1-2 378Vl



BZY

S6%
09/°S

9t¢

ETA
LLL
005°€E

LES
£9¢
985S

0LL°G
9€s

000°/G1L

825°02
58 9cl

L1S°9
000°2
00s

009
0sLee

vt

gl9

09%‘1
020°Z
SL8°%
069°1

v9Z 8

(000°1$)
150)
Le30)

00°0¢

85"

00°008

S§°

00°00¢

8g"

00°00%

GG "

00°009

007621
Ou-0orlt
00- 06t

00°0s
00 St

00702

95"
00°8
00°0SY
00°008
00°001L

oo's

()
1509
1tun

00%“12

006°006
009°6
00L*€E
028
ooL*#L
0s€
000°ez¢
000°9

0S¥
088°1L
oot ‘62

oot sl
00/°s¢

1 -
00°000°052°1L €.

a0z £L

000‘€zl "L
005 ‘28l
009°St
05,6
006°91

000°€€5°0L

quend

i1 (87 002°26)
$3109 3no0J4b % {ltdQ
30B) [PO13JIA U

$3{0Q%20y
¥ Jeqay
A L e4n3ona3g
a1 - 4eqaY
AD | RIUOZ LAOH
a7 Jeqay
A2 RRRE))
g7 Jeqay
A2 adoys Gp
burui
931340U09)
J ) L2juozZtJoy -
Al LBD1)434
AD 8do(S ,S¥
¢ 52 Lauuny
AD 3jo0y
Ad uounoy
uoLgeapdx3y

SHYOM 131100
) AVMTIIAS <TLOL

26 s@1ouaburiuo)

11e303qns
S dsJagd-qoy
S abeuteaq

s1  {v3e) (M.92 49 1,56)
sebptaq Aemjytdg

S1 (#00000%) sboldols
Y3 : s3sLoy ajeb
#0000021L so31eb Jdsjure]
41 sdoysue
404 3n0ub 3 ||tag
q1 JUDBIUIDL0LULDY
M Juawe)
Ad Bururq
AD | P4NIONALS
Ad ssey
93942U07
Ad 320y
AYMT11dS
Shya
up W33 40 uo13dLadsag

dI0AY3S3Y QMY WYQ VNYLVM

paNINUO)--TIVHTIST 1500 QTVIIa--1-1 J70VE

£°%0

10
¥0

Joquny
JUN022Y
1s0)

wgt



00s
00v‘s
. SbL°S9
' 992
921l
o ogetel
- Ep9°9L
92y
- 00S°¢€
00¢
0s2‘2

¢ 8g8lE
oLt
__Dboe

- 001

W 98°1
851
1] B
W SUPY
- 0SPeLS
v 0G6°€
681

.

00°000°008° L

0L°2
55
00°8
00 0S¢E
00°s21

00°¢
002

00°2
0§°%
Th
00°8
00°005S
00°00L
00°0S
00°0¢

00°000°05¢2
00°8

00°¢

00°t

00"t

00°02
00°02

($)
1509

tup

L
£

000°0SE“ve

000°€E8Y
008°0%L
002°S€
00156

L
L
t
L

000°¥65°1L
000°098°€
L

L

000°8¢6
000°GE
000¢zZLE°6
009°SG5
006°201
DOS“6€

00L°E

000222

L

4

oosfotLt
008*¥9
0000022
000° 96
00% ‘v
008°Y

juend)

“ SY¥OM LITLNO TWLOL

S1 - - . woog 6o

Y3 - s3jeb paljoudog

g1 43Ut [991§

g1 - 129158y
M) - ) - jusua]

AD ) 912.40uUc) :
Ad UOLJRARDXD |auunj

N wooq uysed]

S1 - - abprug

S1 auedd y¥onaj

S1 j40M | BOLLEYO3W .

pue -1e0o14329(3 )

g1 [ sbotdoyg

a1 sajeb pesayying

ST T J01BAS[]

S SJdiels

g1 Yoed ysed]

A1 [e3au "qu3l

a7 | 993594
p¥ly) JuUdLRY

Ad 83240U03 | BANJDMNALS

%) 23240U0D SSsey

AS uotleaedsad ucijepunoy

Ad (3004) uolleAarIX3

34N30n41s 3IYejul
S Aa0M daud pue qoy
SAYOM IAVINI ¥3IMOd t°v0

20¢ SoLouaburijuo)

- pe3olqng ’

S jdom dauag pue qoy
S (uo1-0G) s4o31eA3|]
my - Jusua)
a1 (2) syorayseay
g1 . () sa31eb spLlS
- g1 (%) se3eb aajutey
- 17 [ BIUO0Z 140}
41 adols .Sy

- SXY0M 131100 £ 10

SWyd 0

LU wajll 40 uoLidruaasag Jaquiny

JURO23Y

3502

dT10AM3STY NV WVa VHVLIVA

PanECIeeg == JIVHTLST 1500 GUTIVLI0-- 1= 1YL



000°08

62 €l
2Lr°99

006

052
000°L
¥0¢
€5¢
0S4

§/9
005°2
000°S

009
005°L
208°¢
880°¢
008°82
ocLeslL

000°€

000 06R
000°S¥2

2LL O
298°€02

005

{000°1%)
3s0)
1e10}

L 57

L S

{ ST

00°2 000°201 g1

00°0E - - Shb°s. 17
1 51

05°v 00005l a

00°'2  000°052‘L a1

{ S

L 57

s

s5- 000°2t6‘9 41

00°8 000° 192 M9

00° 005 009°/§ A

00°SZ - 000°202 A9

1 s

t 5T

(P,3u0)) SXYOM INVINI ¥INOJ

' SWVQ
(%)
1509 juend e wel] 40 uoiydiaasag
jtup
HI0AU3SIY QMY WVQ VNYLYM

§-a

ISNOHY3IMO4 “TV10L

902 satsusburjuo)-
Le3034qns

1088 VIQ £ (4squeyd
Jaw4o suedl) 1seYSJLy

aueud abpLaq uol Qg

auedd abpiLaq uvol Q09

S19s [393§

. S3110g 320Y
sapinb - sa3eb

peayying 8qnl 1jeaqg

YAOM[ 219 “OSLW

19215 [B4N1DNULS

HA0M [BILAIDD|R

pue [PLl3UBYISY
sS403eAl|3

S9UN3Ra] [eUNn]II]LYDdAY
JUdWIDA0JULIY

UMWY

. 931942u0)
219 ‘43quieyd J2UWL03}
-SuR4l ‘u3qUEYd °*H'd

fS|auuUnl “uUQL3BARIXI HO0Y

jyaom daad pue qoy

3SNOHY3INOd
INV1dd3nod

SWyQ V.10l
SHYOM PAVLINI ¥3IMOd °TWLOL

202 S31auabuLluo)
Le3039ng

%40M | EDLluBydaw
pue [BJ14323}]

PONUETUNY-=YIYHTIST 1500 GITIVETa--1-0 THv]

L0
L0

¥ 0
¥0

Jaquny
3UnQ22Y
3s0)




\\ . ————

9-Q
98 00°5! 00£°S 41 " G# S4BQ J0YdUY
L6 G§* 000° 2L a1 JUBWIIA0SULSY
gl 00°8 002 L1 MG UMW)
82€°1 00°00¢ Seyc v Ad 93840u03
Gle“g 00°05 00£¢9/1 %) " 3204 UOLIEABIXI
|Suueyd adseajlef
on1¢1 05°1 00L°LEL g1 . 199315-s601do3g
20 B 55° 000° 202 g1 UBWRIA0 UL DY .
: vl 00°s 0038 L M) JUBIRY)
622 00°00S 0SY AD 23349107
881 00°GL 005°2 . AD 3004 UO1IPARIX]
L1404 3313ND
€491 05° 1 000°GLL¢L a1 s3as 12935
020°1 00°02 000°1§ 41 $310q %30y
198°2 5G* 000°202°S g1 JUSWIII0JULIY
206 00°8 008°2LL M) : _ JusWs)
0S0°L 00° 052 00282 A0 ~ Bupull 33840U0)
508°61 00°S8 000°€EEZ A UDLJBARDXD |duunp
00%*2 L S xLoz daug pue qoy
_ ~ 3IVHTIVL g0
000°2 | INTWINDI LNYId¥3IMOd SAOINYITIISIN *TWLOL
£52 _ . gg| satousbuijue)
1WA . L Y| Juswdinb]
jue|diamod Shodue| |9ISLY
hzmzmﬁzou INYISYIMOd SNOINYTI3ISIN v° 10
000°¥ . INIWAINDT TYOI¥LDI 13 AWOSSITOV V1oL
0€s S . 95| Satousbuliuo)
2£6°¢ L S 1usuwdinby
lB2t4309]] A40SS820Y
INIWINDI TWOI¥LDITT A¥OSSINDY £°L0
000°8Y , , | THOLVHINID ONY SINIZUNL WLOL -
£61°9 : . . : %G1 satouabuiiuog
; . pLE LY o [23039nS
- 009 1z L S 5403 eJ3U3Y
vig L S SJAOULDACY
006°81L L S sauigany
SUOLVYINID ONY SINIgunl 2710
. (P,3u07) INY1dYIMO Lo
(000°1$) (%) : _
1507 3507 uend 11uf w231 40 vorjdiruadsag J4aquiny
{eiog 2tun JUN0IJY
; 150)
e HIOAYISTY QHV WVO VHVLVA

panutguod-=JIVRHILST (S0 (IHVLIA--1-4 TVl




0rz
000°9

£62

0521
000°s1
ov2 e
StL'e
08l

000‘t

£0¢

000° LLS
000° 90€
000° 1§
000°552
000 LL
£16°1L
9956
001
2£8°2
PEDS

000°08

5966
928" 61

0002

(000°19¢)
3503
ielol

00"t
00°0¢

00°005°1L

00°S1
00°0¢
0S¢
00°€
00°0¢

00°00S*L

(%)
1509
Jtun

L-Q

00006 A2 _uouwo?)
000°00€ . AD 120y
: uoL3eaedxy
buitaealy -

561 I
. (euejeq 03 uoAue) [LASQ)
SOl /£ - PROY SSIDIDY JUDURIADY

L $7 [Ledpaenb pue sjUALN)
L S sabptLag
000912 A3 " (paysnuad) buroeguns peoy
00,°2 Ad ‘ deadiy
000°068 AD Juawijuequl
000°09 Ad uowwo) -
000°002 Ad %90y
UOL1RARIXY
Butqgnab pue Buraeal)

SEl iy
: (uofue) (LAaag 03 ¢ -of Aemybiry)
S3[lw £Z - PROY SSIIIY JudUPRULId]

S39018 ONY SOYOY
| INY1d¥IM0d * TYLOL
- SITLITIIVH NOISSIWSNVHL TWLOL

202 Seiouabuijuo)
3 S7 S3LILLLoe) UOLSSLWUSUBA]
SIILTTIOVS NOISSIHSNWL

QUYAHILIMS “TvLO0L

%02 S91ouabutiuo)
1e3o3qns

S ’ Jjaomyzaey
so|qea pajeinsuj
Sd3Wa04suea ]
QUYAHILIMS

JOVTIVL IVLOL

902 Ssatouabuiijucy
Le30349ns

wepJdag1o)

(P,3u0)) IIVATIVL
(P,3u0)) INV1dY3N0d

juend Jiup wayj 10 uoLjdLaosag

UTOAYISTY NV WYT VYNVLVM

PANUEIROD-=TIYWELST 1S00 INVLHI--1 -4 1THVL

80

£7L0

9720

§5°10
L0

Jaquiny
Juno22dy

1503



005°2.

000°1L

912
9t
08t

£y
L
9¢

9
0t

000°ge

0£9° ¥l
0sL°€L

069
GLE

00¢

00€
09¢
00s°¢
Gel
LZ6°1
6St S

0522
000°S
095 ¢
pLl

vSE‘ Y

{(000°1L¢)
3509
Le30]

8-a

L s1 Sa131119%) W0
. pue sa3ajuaenb Buialy
SILLITILN QNY “GNNOYD “S3INIGTING

S3ILITI3vV4 NOILVY3IYIIY *TVLOL

3 33LS (Rjol
702 S8Lloualiulluo)
00°000°st 2L IH wo3SAs - [Led]
. 3 81S

g 33LS |ejol.
g0z Salduabuijuo)

Le03qng
00°000°¢ 2 vi oo s39{103 3|nE)
00°000°€ Ol vi (dwed ju2]) sytun dwe)

: _ g °3!S

. S3ILINIJV4 NOILY3IY¥IIH
$3901¥g ONY Qv0¥ *TvLOL

g0z SoLousbuijuc)

LB103gng
1 s1  peod ssaxoe diaisdry
L . S peod Ssadoe
: . 34N12N043S IRRJUL UBMO4
| S ST £31y1oe8

butiedazdo 03 peoy

1 S7  PeoOd $53332 pURAYITLMS
l s peoua ss3adae Aemiirds
l S1 daad pue qop
t Sl pecd 15343 weq
L ST PeROJ ss$8200 jueld usmod
1 S [auuny

ssaode jueid azmog
SpeCJ 21LS-U0 JUIABWIIJ

l ST  Lleapaenb pue S343A[N)

L S sabpiug
00°G1 000°¥0¢E A2 (paysnus) buloejuans peoy
00°0¢ 008t AD -deadry
06°€ 000‘ve“L A) Jusupjuequy

(P,3u03) $3I9AIHT ONY SAVOY
{($) |
1509 juen} LY way] 40 .uo13dLadsag
tun ‘

JIOAYISIY aNV WVO VRVLVM

PANULUOY-=TLYWTLST 1500 A1IVII0--1=8 VL

6l

pl

80

Jaquny
1UNCJ2Y
1509

e i



000°68

gLyl
p26 €L

00S ‘€
ps2° 1L
25€°L
$60°€
006
008
86

545
55y

A

9%0° 91
852°0¢
0898

995

S

000°¢

00S
005°e

000°%

89
26l'e

0se
002
0oL

{000°1$)
1509
tejol

SIILITIDVA NOILINYLSNOD “TviOL

70z s@Loudbuijuo)

Le303gns
L S1 yaom daad pue qoy
L : ST J23EBM 3O d4T).
L 81 syouuny Bnig
00°8 00/°98¢ M) _ jusua)
L S speoyy Ing
00°02 000°0t 41 4004 |2uunj
00702 006°“¥e Eh S0p) |BDLIA3
’ . : S310q %00y .
1 000°GP0° L a1 jususIAOjULIY
00°00S 0SL°6 A ~ le4n3onuals
GG”" 000°SS 1l g a ‘ JuswRlJ0iul oy
00°S4¢ 06£°8S AD . butuiy
. : 971942U09
00706 - 002 9te Ad STH €€ (suung
00°09 009°ELL Ad 300y
00°gl 00L°LE. AD uourIoy
: uoL3PARIX]
L Ry peaujng °S°@
. S|L3uUuny uoLSJaALg
S3ILITIJY4d NOILJNYLSNGD
INFWAINDI ONILIVYI40 LININYWYId “T¥10L
%02 saiduabuijuo)
1 S sa13LiLoed pue
quawdinbl buijedadp
IN3WAINDI 9NIIVY3Id0 LNINVIWYI
S3TLI1LN aNy “SaNNOY9 *SHNINIING vl0L
70z s212uabulluo)
Le3oiqns
1 ST - K31p1oey Aemuny
00°000°c 2 Y3 S3I9LL03 JLnep
) 1 - ST o dwea jeog.
00°¢ 000°21 is . eaJe Buryaey
1 S futpiing 4031SLA
SOLIL{LOR} JAOJLSLA
. (P,3u0)) S3IILITILN GNY “SANNOYD *SINIATING
(%) .
31509 juenp ) waj}] 40 uoLldiLuasag
Jtuq

HI0ANASTY MV WO VYNVIVM
PANHEUOD -~ LVHTLST [SOD G1vIIa--1 -9 TV

0s

0¢

6L

Jaquny
Un03%Y
3503

L



e : 01-a

v , .
- . S | , (P3pPy-~354Ld)
; . : : L 6712 NOILYA3T3
- . YIOAY3ISIY ANV WVQ YNVIVH
000°99L°1 1S0J 123008d WI0L
- 000°18 %S NOLLVYISINTWOY GNY NOISTA¥3dNS
‘ 000°49 . %t N9ISIA GNY ONIYIINIONI
e 000°612* L 1507 NOTLINMLSNOD TWLOL
L (000°13) ($)
[ 1s50) 31509 juend 31up wa3] 40 uoirdiadsag J3aquiny
[e3o1 qLup Juncaay
- . . 4 150)
"

d10AYISIY OHY WyQ VNVIVM

PONULIN0)--TLVHT ST 1509 A3TIVLIA--1-a 179Vl



000° L i

00/ . L
000°‘c 00°000°00S°t 2
064°1 g¢’ 000°5952°¢€
006 1
000°8 : L
0/e°8 -00°0G% 009°8t

612°% 00°SZY £88°8
0S€°091l 00°GL 000°8EL 2
88v°0c 00°08 - 00L°992
Lyy 00°§ 00t ‘68
325°6 0002 0ov9Lt

000°2
£2¢€ .
£L19°L o

mmm.P oo.oowv omm.P
LL T

200°8t
000°8l
000°8L

855 |
veg'z :
891 pL

8
091 ¥l -
(0)

{000° 1$) ($)
31s09 1509 A313uend
1e3o] tun:

11-d

S : uoiynyod
_ 437eM JO UOLIUBADUY
S1° ©_ sabptag
V3 sajeb aojuire)
qi Jeqada Aem|LLdsS § 43t
Sl : uol3ejuUIiNLISU]
S1 Burjood 3sed
A9 (Aemp[lds) 33340U0)
(24n3ona3s wep)
%) : 93340U0D [ BJUNIONAILS
%) 93340U0D SSPUW J0LA3U]
%) 31240U0D SSBIl UA0LJ33X]
AD . UOHIIOD UOLIRARIX]
LD ¥20y uoL3eAeaxy
WYQ NIVW

ShvQ

YI0AYISIY ‘Y101
02 Solouaburiuo)

{23024nS

W | buraeal)
‘ Y40 daad-qop
YT0AY3S3Y

31507 2LWou0d3
1S09 UO13INALSUO)

SITYWYA ONV ONV “Tv10L

35S0 SAL]PJISLULWLPY FUSWUADA0Y
%02 S91douaburjuo)
. Le3029ng

wyey Surupy
pueq 33BALAd B 33e3S
utewog di1qnd
- AL0AL2STY
SI9YWYA ONY ONY1

qLun . Eme 40 uor3dradsaq

(a3gay-0r023s)

RELER

331¥d 8461 ¥3490120

WYQ ALIAVYD ‘0SYL MOILVAITI “HIOAY3SIY ANV WYC NOANYI 1IA30

JIVWILS3 LS0D (311vi3d--2-9 318Vl

L*¥0
0

€0

Lo

Jaquny
3Uno22y
150)

e — T T



21-a
| 095°12 52°2 0£Z°ZBS°6 q7 B $32015U3g
“ £9e°1l  §g° 000°8LY 2 q7] © Lo9ls fuyoaouLay
266G 00’8 000°tL LI : Juaus)
5126 00°00S AT A2 ¢ LLi¥DeQ put [Ranlonuls
; 0gL 00001 00c*L AD - Ssey
- . . _ 33243u0)
020°9  00°s/L 00b e Ad .- Slauunj
oOvS.  00°GL 002*¢L AD 3n2 uadg
: C - . U013} eARIX3
g6t P | S -y daxg pue qo
. - SHYOM IAYINI ¥3MOd 710
000°88¢ - Wvd NIVA “TvioL
; 689°99 . - 202 salouabuljuo)
| T I ARNA . : : Le303qgns
E -1
0ob st ; L Sl _ doagq pue qoy
825°65 00°8 000° Lbb* 2 10 . UMWY
062°2 L - 81 furinoub waysks
. o m:_ﬁoou 7 urof uctidedijuo)
£ 000°t 0002 00005 41 53109 20y
W 00Vl 00°00¥ 00S*¢ A2 {uoL1eARIX3)
: ; s{auunl AJo3eao|dx3
89S ° 095° 168 g7 S$3LRpuo> 3o0(S 404 [93159Y
00°0¢ S8 L 41 IoUDy JUL| Wleyy
00°000°05E°L ¥ 5395 s4ojesado pue sapLnb
. ‘saured} ‘sazeb spt|s |
65" -~ GLL962cY | . ) 133)say :
00°00S 2se‘e A2 "~ . BueydaAro pue :
.- . . _ _ " gadedaed 40} 33840uU0)
¢ 8E8°lL  00°GE 005°28 1 saloy abeureup. but|itag
L 008°t 00°05 - 000°0L : 41 Buiinoub pue Butpitsq
©y22te  9%°¢ 00000y 41 Juaur}es4] UCLIBpUNOd
it 0S°v - 00s°2 - q1 ¥40M[PI3W SNODUP]|32SLY
, L 87 JA0M [PLoueyIsw
. . pue |e2L432aL3
L. | $110q 390
l Y | sfemateis -
l s : 403BA313
Ll -5 suedd Adjuey
. L . S a13(dmo> “Hoydois
, L S7 sirem unfues bBuypeas
: (P,3U03) WYO NIVM L°t0
- . SWva 30,
(%)
1509 £311uend tup wa3] 40 uorjdiadsag Jaquny
JLuqf JUNOI2Y

350D
. WVYQ ALTAVMD ‘0GP L NOTLVATTI “ATOANIASTH ANV WV HOANVD A0

ponui3uG)--31YKILS3 1S0D 031YLi30--2-1 37avL



005°1L
0L6°¢
v0L
000°LL
0£9°51
000°2

000605

000°8
te‘L
G659

BZS
010°s
S0l
009

ZlLe

000°€ELL
£88°81
JARAR 45

00S°El
988°¢€
£05° L
0§5°€2
0LE

£92°1
S£8°1
00z

(000° %)
1507
Le30}

L

6g° 000‘00b S
00°8 - 000°88
00005 000°22
00°5¢L po% 802
0

00°09 008°8
00°9 000°SE8
00°0S goL“z
00°9 000°001

00°000°S/E°E ¥

mm“ : 000°S90°¢
00°8 00t “881
00°00Ss 0oLty
00°05 007 L
oSt A

t
0070002081 ¥

{$) :
3507 £3L1juenp

31U

WV ALTAVID “0SHL NOTIVAIT]

panuLIuBY -3 yWILST L1S0D QITIviI0-=2-1 JTIVL

€1-d

.7 S3unieay [e4n3dIYLyYdAY

wm“ 1921S Buiduaoyulay
IM) uawad)
AD ; 938.40u0)
%) 204 ‘uorleaedxy
.l yJom dadgd pue qoy
: . 3SNOHY3IM0d 1740
INYI4¥3IM0d L0
. SWvd “VL0L
WYQ A¥VITIXNY “TVi0L
902 Satousburiuog
Lejolqng
41 BbuLanoab pue Burgitag
I %) jusuuequs weq
iS uojeadedasd uotlepunoy
1%) uoL3epunoy ueq
uolleaedx3 -
S daxd pue goy
(J1IYINOD NV 1114 HI¥Y3I) Wvd AYVITIXNY G°¥0
mxmog PIVINI ¥3MOd *WIOL
’ 202 sotouaburiuoy
Lejolqns
V3 (#000°005°1)S93eb J0338)35
o] JU3uWBIA01ULDY
M : UMW)
AD le4n3onuals a1340uo0)
AD %204 UOL}BARIYT
Jamol} a3eb 40353185 ayeju]
vi (uoea #000°12Y) sSyoeAySEd}
| (#0009¢6) “sboldois-
V3 S 0J43U0D
pue sajeb pajjsuuog
(P,3u03) SHUOM UVINI U3MOd t°v0
SWyd - 40
iun Wo31 40 uoLydLadsoq Jaquny
JUnR0I2Y
31s03

ATONIIAST OGNV WV HOANVD TTAJ0



000°61
Slefe
£L0°91

g 008
004

999°L - §§°
29s 00°8
052°S 00700t
£€E‘9 00°G8
994

000°2
012
86.°1

000°E
LLE
ZLse

7 (000°1$) ($)
w3507 350)
Lejol jLun

000°620°¢€

002°0.
005°£L
005°¥L
L

S
$1
q7
M)
A

Ad
$1

WYL “TvLoL

. 902 Seldouabutjuoy
Lejoigng

A%ooo 0.¢) sboydols
|suunl eded w _.m.w

sapinb pue ajeb

peayiy[nq aqnl jjedg
192353y

JU3WSY-

37340u09

L2UUn} uol}BARIXJ
dauad pue qoy
WIVL

INIWAIND3 INVTIdY¥IMOd m:ouz<44uumuz ‘“Ti10L

000°051
000°002° |
1

£311uend

S

jue|dusmod snosuel tadsLy

xmﬁ salauaburjuoy
jusudinb3l

INTWINDI INYI4¥3NO4 SNOINVYIIIISIN

INIWAINDI WITYIITIT A¥OSSIIV “TWIOL

ST

761 331doUabuijuo)
juswdinby
1e2t4312313 A40SS300Y

IN3W4IND3 WwIIY¥LI373 AYOSSIAY

S
S
S

3Lup

mmOh<mMzww NV S3NIgYNL 4¢H0h

@Gl SaLdusburjuo)
Le303gng

S401B43UY

SAOUADA0Y

: sauLqany
mm0h<mmzuwoz<mqumm=h

3SNOHY3IMOd _“TWLOL
202 salouabuijuo)

- Le3039nsg

¥40M]BIBW SNOSUR[ [3ISLY
199315 [B4NIONIS
3J40M [@DLJ43D3[D
pue |eidoueyday
403TA3] ]
(P,3u0d) 3ISNOHYIMOd
-  INVId43N0d

wa3] 40 :owunwuumwa

WyQ ALTAVY9 “0SPL NOILVAATI “YIOAY3SIY GNV Wva MOANYD 11A3Q

panuljuoed--31IVWILSY 1503 G111v130--2-9 318yl

.

§°L0

¥°L0

€°L0

AN AV

L°£0
L0

A3quiny
JUnoI2Y
150)



002
S¢

L6
Gl
74

9
0¢
ot

000°0t.

9c/¢]
8/5°8

000°1L
0se
000°9
S8
£52
069

00v

000° t¥rL

000°Sl
99s5°¢
2e8°el

088°1
S.E
0cL

2le‘e
G¥Ss°9

‘000°13$)
31509
{ejol .

00°000°% 0s
00°000°0SL S°0

00°000°€ 2
00°000°E ot
00°000°0F 1

00°000°00S
00°000°G2!L

NN

00°00t 058
00°000°0LL €-
00°000°00€ €°

00'b 000°0Lp
00°S 000°5/
00°02 000°9¢
L
. L
(5) o
1509 A313uend
11U

V3
LW

R
BLLW
$1
41
BN
3LLKW

S

A
A

S
s

3Lup

S1-d

sduled 3ybludsAg
peoa ss320Y
, g 811§

Yy 91ls le3o]l
70z Salouabuiiuo)
. re3oiqns.

S33| 103 3LNBA-OM}L
s3tun Surdwmey

yo0p 3eog

(ALuo ssadoe 3eog)
Y 931§
S3ILITIOV4 NOTLY3dI3d

S3I9QTYY ONY SOVOY “IV1OL
. %02 Ssaiduabuijuo)

‘preiolqnsg

s|eldod
A31yt1oe) Burjedsado 03 peoy
ssadoe
30BJ|1B] pub 3SNOYJA3aMOd
5343A1N)
buraed
jyJ40Mylaea pue butdaesy)
peOoJ 33LS-up
douagd pue qoy
$39014¥8 ONY SavoY

INYId¥IMOd STYI0L -

QYVAHOLIMS ‘Wl1OL
z0g S81ousbuijuo)

1B303qns

: juaunuequl

, uounuc?

320y

UOLIRARIXJ

sa|qed pajelnsuj

SJBMIOLSURL]
GUVAHILINS
INV1d¥3IN0d

walp Jo uotldiassaq

WV ALTAVYD ‘0SY1 NOTIVAITI “UTIOAUISTY OGNV WVG NOANVD I1A30

PaNULIU03--31VWILSI 1S0D A37Iv130--z-g 318Vl

A

80

9°£0

L0

42quny
qUNodoYy
150)




000°c
0bd
00z‘e

-000°y
669
96%‘€

0ce
174
8]0}

005°2

p00°t

929
0L
2¢s

0s¥
9t
11

S
{(000°1%)

3509
Le30)

91-a

H?uzmHDOu ONILIVYId0 ININVWYIA “TV1OL

: . . %02 Saiouabutijuc)y
L | Sol3tlioey
. pue juawdinby Buirjeuadp

INIWJINDI ONTLVHIO LNINVWId °

SITLITILA ONY °SONNOYD “SINICTING “W10L
702 S91duabuljuc)

Le3039ng
007000°c 2. Y S 191101 2LNEA
A AR S dwed 3e0g
1 T ST - BaJdy buryaeq

sbutp{Lng A03LSLA
SIL3L[Lov]) JOLSLA
. | A . 51 .TosarirjLoey
W80 pue sua3ajsenb Butalrl
SIILITIIN OGNV “ANNOY¥9 “SONIGIING

t - . s1

'SIILITIOVS NOILYTWITH TV10L

3 33Ls (ejof
202 Saloulbutiuoy

Le303Gng
00°000°€ 2 Vi $19{107 1| NEA-OM]
00°000°S1t o€ CARYY WaQSAS {lea]
00°000°€ 2L . Y3 mcngma\z s3Lun SLudty
00°000°0GL- 2° LW peod $53370
’ eade. dtudtd peayjleay .
. J 3318
g 81LS (0]
. 20¢ Solouaburiuo)
- T . Le3o3yns
L S sbemag
L S1 Jamog
00°000°09 Z v3 SuoL31e3sS 340409
(P,2u03) g 931§
SIILITIOVY NOILV3IYI3YU
$) | A
31509 fyLjuend jLun wn3p 40 uolldiadsag
N

PVa ALIAVNY ©0SPL NOILVAZID “UIOAM3SIY NV WVQ MOANYD TTA3N
Uuzcﬂucouu|uh<t~HmJ 1502 0371vE30--2-9 11Vl

°.

' -0¢

6L

!

Jaquny
1uno22Y
150)



000° 2b
L16°L
S55°BE

5
L T2
0Sy

0sl

L9

se

(0
00Z°ElL

144
LS
o8t

obt“L
60¢
el
0061
0ZLée

€0l
SE
099

SYE
YA
098
¥6¢
09.°2
0/5°€

009
00s°‘g
048
‘9e5° L

G88° 1L
000°1L%)

1509
Leo]

§§°
00°8

00°005

0s°1
6g°

"00°8

00°005
00°0S

1
00°8
00°00¢t

05" L
5§
00°8
00005
00°0¢

8§°
00°8
00°009

00°00¢€
00°€E
8s*°
00°8
00°00€
00-00t

0o0°st
00°00S°1L

(%)
7507
U

WYa ALTAVYD *0SbtL NOTIVAITI

000°St
009°¢€
006

000°00L
000°0L1L
0% %
ooLlL
000°t/2

000°08
00% ‘9
009°1L

000°096
000°08¢
00Z°Sl
008°¢
000°$0L

000°¢£81
00b°% -
00L*tL

0SLL
000° £SL
000° 9S8 1L
008°9¢
002°6
00Z°S€

000° 8¢
720

£313uend

L1-G

mmHHHqHu<m onHu:mHmzoo V101
202 s9louabuijuo)

Lejoigns
. q7 JUBWIIL0IULDY
M) T juRW)
" AD 913.40u0)
burury (auuey) 33130
q1 sbopdols
q7 JUaWADA0IULIY
M) UMW)
Ad : 31949u09)
AD %00y UOLIRABIXT-
J4NIONJLS 32]INQ UOLSJIIALQ
q1 JUBWIDU0LULIY
1M UBWaY)
AD 93945U09
Buiutq psuuey)y yoeouddy
Q1 peayiing
q1 JuBWaIL0IUL3Y
M) JudWR)
AD [e4n10n41S 33340U0)
A2 3204 UOL}RABRIX]
- 9JN3ONUIS M PIUT UOLSUIBALQ
q1 JUIWIIA0LUL DY
M) JudWIY
W) 331340u09
: Bnid Lauung
V3 . S310q9 330y
q1 . , S319s [893S
q1 . . JuswadJouLay
My UMW)
A : 23340u0)
A UOLJIRARIXD {3uuny
SPYJOM UOLSUDALQ
K SWep J43}407) SAOURY
51 : Butdung
Ad CLLL YIAEY
uoyl . a|td 399ys
. T swep 434309
87 . 340M dauag pue qoy

S3TLINIOVS NOILOMYLSNOD.

ILup w31 40 uol3diuadsag

‘UTOAUISTY ONV WV MOANVI TTAI0

panu11ue)--3IVWILST 1502 G317V1G--2-7 374Vl

0s

Jaquiny
3unodoy
150)



000°£28

000°Z¢

000°1S

000°5€L
(000°14) ($)

1509 3509
e300 3tun

81-d

. (a3aav-aNo23s)
Wya >HH><aw ‘0Sv1 NOILYA313

— - YI0AYISIY ONV WY@ NOANYD 1TA3Q
1502 193r0¥d Tviol

%S NOLLVYLSINIWGY ONY NOISIAHIANS
¢/ N9IS3G ONY ONIYIINIONI

1507 NOTLINULSNOD “TVLOL

f113uen] 1nuny . ©wa1 40 uorydiadsag

WVO ALIAVYD 0SPt NOTLVAZTI “WIOAWASRU QHY WY MOANVD T1A30

panuilunl--3IVWILIST LS0) 4311v13a--2-9 3TVl

i 83
ot

Jaquny
JUN0IY
150)



’ !
* £ vy
o *Q1 Wuog vau
- REEF
INa3HIS .
. 133008d WY NOAIYD TIAX]
NOILONHASNOD Ll IEENEANR
-6 2w'siy L1I3r0d WYD wMyLvH RRTTIRRT
R T TITTITTITTTTY T luﬂ.n
i .“L | -_.4 Y ! }ﬂp....,ﬁ. + + H H H H : Gdzas07 3 5530wy AT
1 AN jowrs oy + 4 + . M M H N FHARERTY
Ty 1Tt } } + N H N H 1 33enl _
N RE RN —+ + : + + + H E TR INE oS
- doy ' -+ H N + N H H Jid ve) riva LY
aatthe M N M + + + + + + + < T .
: Tt # + + 4 H H H s ‘sog JsociE A |
LEREENE M H + “ + + + + + ey T
RS TEERM ¥ - + + : + H H oA YivIRZE &)
IERNEEREN N " y } " v + H X
: it + \ bt e p + + Fl
i + 4 + it A bt Vg bk B E e FL T (P13 8 e ' H DT R M T
N i H 1, H t + 4+ + +
4 t 1 + + + + + t H OISRl [T
1 H t + t ¥ + 4 10 )
+ t + + + + + +
+ ) . : H H _
H Hi ' ' N : H
+ N N v N ¥ -t M
+ ' + ' ' + + ¢
+ N 4+ + + 4 + 3. —
1 : t + t + } } : M R T T
+ + 1 —~+ + + + + “
* + 4 t + + , + —
H + + + - + H H AIP03 Tig ta%od Jela 8- 1L
' N t t + 1 :
t 1 t 1 } + t > + + TS T
t + + + 4 4 3 + H ¢\rod 2373 "8y 170
H H 4 } + ' H i +
3 n + f e el " + 3
4 ¢ ; H ' } H M H T ICTE R R L W AT T
: ., ; i : .. ; ; m B —
+ + } } 4 H N : A, N
+ + 4 } + + + : 4
+ ' + } -+ + + + 3 .
; t ! + + t + ' + T
H + + } " + ' :
T : : ! : : : : : .
Tt - + ¢ " 4 H H f T G 3 Y]
1 . H H -t + T + + 4
,rr FRNE + + + \ S f N A ey T en
= 1 b k133 10 H + 4~ + 4 ¥ 3 .
Tizza i i d + + # + 4t 0 N :
i ! M + + H } + g N N TG R 1ag
: N by M 4 + m } i + m i
1 : M H N H t + + + + T 15
? " - bl 1. M " H § 4
. WOULEAET H _ ” “ m :
1 . L H + } + 1
1 Tt t NE + 1 H + H : LAV ISR A (
L Lis 1 -+ s. + + +
Sy, it : 3 y & + M
_._:xu...ﬂ.-.m.._n.: H.J:.ﬁ...q oL {PF MV el opelo[S [v]r rimlvirda| 7 anfolsfvi [F[r{ vird af e GIn[BIE ¥{F P A vt BIRIB EFIF | e ol ol Mo e (oA IRl Mol eIV a]F o n
e - T CLSRIEFTIT] (I [ELT] LETI Ml Y17 el TS CFT3Y e TSGEDT = Wk WISt
sl [ wvivianswo 1 35 ¥ P ELCER v ¥3 T3aE] WA WIORTTV UK WIGNIWT J0FGT VA BIGNT VT VAWIGRIWI |
n
, SIININT 40 103
.
. . .
.
.

SRR UV SRR SRV SURUR SUSDUNNY SRUDRNN SPVS SRR SENSI SES S

D-19



IE

. 8L uay
$0) W0 veu
153r0¥d WG NOANYT A IR LI M N
1290084 Wa Wi IETETTENETEY
; r T M N Tlid) ATG 7 §6520%
T T ans : ; L
_ H : Iqr.w. . H H N I EL
" H TRl AL + H SALLRTL 150 1
! - J ¥ .ﬁwvﬂ. NER K H ; dliys ey ki bl
_— " + +— + "
: ! T T ; i “ k1 G T IS
: t ot + + +
i 5 N ; M H bEZNTA V1] i
ur + T +-
S ) 1 H
b=< L+ + H BRIEE § Soe i
+ $ )
;

[XSE A6 Sk

i

CUYA RSN | 974G

T S 8 I N 0

-

BRI 7 S

s Y 5
j[_ sy s

-

e
=%

T 1
43

3 .;}...‘ L1

S

ING3” INTTd B5Fd 5 TW % ¢0

TR T LT TETTT

3

4t

43 b3

e
Bem
i

dings )z U LSl

-t -

T TE T T T

G

]

B TTTTE R N 0 W D

Y

-z .

HTT

£y 3

~3:
>

Y,

"

Fious|

(T T

e

- Att

4 (]

S

A

RLEAN

- % + . » s
' p ) } 3 i
4 + - i u e r 0 —
s 3 3 H 4
: Gbikb I gsls b b H H H et i
k' - 4. 4. Ny C
+ ' + H s H H
' t ! ) t : 2 ;
H H i . - "
i “ ——»
1

=

TGOS VT MY LT,

{53

HA UGN VD __«ﬂ~

———

RNAINNONE SO B400D

o
i)
[



