Water Resources Department
North Mall Office Building

725 Summer Street NE, Suite A
Salem, OR 97301-1271

503-986-0900

FAX 503-986-0904

MEMORANDUM
TO: Water Resources Commission
FROM: Kyle Gorman, South Central Region Manager

Harmony Burright, Planning Coordinator

SUBIJECT:  Agenda Item E, November 15, 2018
Water Resources Commission Meeting

Update on the Upper Deschutes Basin Study
I. Introduction

During this informational report, representatives from the Planning Team and Department staff will
provide updates on the Bureau of Reclamation Upper Deschutes Basin Study.

IL. Background

Bureau of Reclamation’s WaterSMART Basin Studies are collaborative studies, cost-shared with
non-Federal partners, to evaluate water supply and demand and help ensure reliable water supplies
by identifying strategies to address imbalances in water supply and demand. Each study includes
four key elements: :

1. State-of-the-art projections of future supply and demand by river basin.

2. An analysis of how the basin’s existing water and power operations and infrastructure will

perform in the face of changing water realities.
3. Development of strategies to meet current and future water demands.
4. A trade-off analysis of strategies identified.

In 2014, a diverse group of stakeholders came together to form the Basin Study Work Group
(BSWQG) and to apply for and manage The Upper Deschutes Basin Study (Study). The $1.5 million
study is jointly funded by the Bureau of Reclamation (USBR) and the Department. Local partners
leveraged the state and federal resources to obtain additional funds from private foundations and
partners to support the Study.

The primary issue that the Upper Deschutes Basin Study aims to address are the low flow
conditions in certain reaches of the Upper Deschutes River, while meeting current and future
consumptive demands. During the winter-time, flows are low upstream of Bend as reservoirs fill,
and during the summertime, flows are artificially high when these same reservoirs release water for
delivery to downstream irrigation districts. Altered flows in the Upper Deschutes River have an
impact on water quality, fish and wildlife habitat, as well as recreational opportunities. The Study
area also includes the drainage area above Lake Billy Chinook, including the Crooked River,
Whychus Creek, and Tumalo Creek watersheds and the Middle Deschutes reach of the Deschutes
River. The Study complements other ongoing water-related work in the Basin.
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The Basin Study has been an open and inclusive, consensus-based process that involves over 35
diverse partners, including cities, irrigation districts, conservation and recreation interests,
community based organizations, tribes, and local, state, and federal agencies. A Plan of Study and
Memorandum of Agreement guide the work of the BSWG. The Study aims to help balance water
needs between farms, fish, and cities. Attachment 1 provides an overview of the Upper Deschutes
Basin Study. Attachment 2 includes posters developed for a series of public events.

III.  Department Involvement and Assistance

This effort advances several recommended actions in the Integrated Water Resources Strategy,
including Recommended Actions 5.A, 5.B, 9.A, 9.C, and 13.C.

Planning Partner/Assistance

The Department has been a key member of the BSWG since it was initiated in 2014. In 2016, the
Department joined the Planning Team, which is a smaller group of partners that guide and support
the process. The Department has also assisted with communication and outreach activities as
capacity and resources have allowed.

Financial Assistance

Partners in the Deschutes Basin were successful at securing $750,000 in grants from the
Department through the Water Supply Development Fund (SB 839). Department funding was used
to pay for facilitation services during development of the Plan of Study and Memorandum of
Understanding, overall coordination of the collaborative process, coordination of technical work
and products, development of technical memos, as well as communication and outreach activities.
See Attachment 3 for a list of deliverables, including the authors and the cost.

Technical Assistance

All divisions in the Department provided significant technical assistance to the Study. In addition
to reviewing all of the technical memos that were produced, staff participated in sub-group
meetings and provided expertise on topics ranging from groundwater flow models to weather
forecasting to storage.

Overall, Department staff contributed significant time as a planning partner and technical assistance
provider. This is work that Department staff did on top of their regular workload since no
additional staff resources were allocated to assist with the Basin Study. Basin Study partners were
very appreciative of the time and expertise that the Department contributed.

1V. Outcomes

The Upper Deschutes Basin Study has resulted in numerous outcomes that benefit the Basin as well
as the Department. These outcomes include, but are not limited to:

e  Development of a Riverware daily timestep water management model.

e  Analysis of diverse water management/supply options using the Riverware model;
including cost projections, impact on water supply scenarios, and opportunities and
barriers.
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e Diverse partners have built trust and enduring working relationships through the strong
collaborative process.

e A more informed and engaged public as a result of extensive outreach by local partners,
including the Deschutes River Conservancy, Deschutes Basin Board of Control, and
Coalition for the Deschutes, among others.

e Coordination of information and tools between agency partners, most notably
connecting a US Geological Survey groundwater model to the USBR models.

e Improved coordination between regional and Salem-based staff.

e Improved alignment between State and Federal planning programs and resources.

¥. Looking Ahead

The Study looks at a wide variety of water supply tools to balance instream and out-of-stream needs
- all of which have associated opportunities and barriers. While the Study does not recommend any
particular plan or project, it provides a wealth of information to help inform future water
management in the Basin. Stakeholders within the Basin, including the Basin Study Working
Group, are having conversations to determine how to maintain momentum and sustain collaboration
once the Study concludes at the end of 2018, They are looking at examples of other basin studies
and consulting leaders that have moved studies forward into planning and implementation.

One of the higher immediate priorities identified by several partners is resolution of the Habitat
Conservation Plan (HCP) between the US Fish and Wildlife Services, National Marine Fisheries
Service, the irrigation districts, and City of Prineville. The HCP addresses ESA related flow and
reservoir operational targets that will need to be met in the future and set, in part, the water
management paradigm that will need to be accounted for in future collaborative efforts to address
the water issues facing the basin.

Most partners are interested in seeing the collaborative structure and process continue in some
form. The Department will continue to provide support and assistance where possible to help the
Basin understand and resolve its complex water issues.

Attachments:

1.  Basin Study Outreach Handout
2. . Basin Study Outreach Posters
3.  Table of Work Products

Kyle Gorman
541-306-6885

Harmony Butright
503-986-0913
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Basin Study Deliverables — DRAFT

Attachment 2

Topic Document Information Provided Author Cost
Basin Study 1. DRAFT Upper Deschutes River | Report that summarizes the results of the | Bureau of
DRAFT Basin Study Basin Study, describes potential water Reclamation
management options/tools, and lays out
potential next steps.
Hydrology and || 2. TM - Analysis of Regulated Describes modeling studies of river flows, | Bureau of
Water Supply River Flow in the Upper Deschutes || incoporating ranges of hydrologic Reclamation
Basin using Varying In-Stream and | conditions based on recorded data,
Qut-of-Stream Conditions current water udage patterns and water
rights, and hypothetical water
management scenarios; identifies
estimated shortages in water supplies for
assumed conditions.
Climate 3. TM - Development of Future Presents climate change models used to | Bureau of
Change Projected Climate Adjusted Flows | project potential future variability in Reclamation
preciipitation and temperature; discusses
applications relative to Basin Study
objectives.
Instream 4. TM - Oregon Spotted Frog and | Instream flow study at two sites on the River Design
Ecological Deschutes Redband Trout Habitat | Upper Deschutes River below Wickiup Group
Needs Modeling and Riparian Analysis at | Reservoir; evaluates relationships
Two Sites on the Upper Deschutes | between streamflow and both instream
River and adjacent riparian wetland habitats.
Stream 5. TM - Prineville Reservoir and Development of a temperature model of Portland
Temperature Crooked River Temperature Model | Prineville Reservoir and the Crooked State
River; explores the effects of potential University
water management approaches on water
temperatures.
6. TM - Whychus Creek and Assessment of relationships between Upper
Middle Deschutes River stream temperature, streamflow and air Deschutes
Temperature Assessments temperature at three sites (Whychus Watershed
Creek, Middle Deschutes River, and Council
Tumalo Creek); regression analyses used
to assess potential predictors of stream
temperatures.
Irrigation 7. TM - Literature Reviews Compilations of available data on Anderson
District (individual documents) for Arnold, | irrigation systems including supply, Perry
Infrastructure Central Oregon, Lone Pine, North storage, distribution, water use, and water
and Water Use || Unit, Ochoco, Swalley, Three conservation.
Sisters, and Tumalo Irrigation
Districts
Water 8. TM - Water Conservation High-level summary estimates of water Summit
Conservation Assessment conservation potential and associated Conservation
Tools costs for the eight irrigation districts in the | Strategies
(Irrigation) study area; addresses piping district-
owned canals, piping private laterals, and
on-farm conservation.
Market-Based 9. TM - Market-Based Approaches | Evaluates the potential for market-based | Summit
Tools as a Water Supply Alternative approaches as water supply options; gﬁ;f:ég'on

(LPE Task 7)

addresses price incentives to promote
efficient water use and reallocation of




Topic Document Information Provided Author Cost
existing supply relative to potential water
management objectives.
Enhanced/New | 10. TM - Assessment of Potential | Provides information about potential Bureau of
Storage Enhancements or New Storage approaches, additional storage volumes, | Reclamation
Opportunities and costs for new water storage
opportunities; helps inform evaluations of
storage options as a possible element of
future water management strategies.
Legal & Policy 11. TM - Water Right Assessment | Summary of existing information on water | GSI Water
Factors (Task 1A) rights and water use (irrigation, municipal, | Selutions
quasi-municipal and instream) in the
Upper Deschutes basin.
12. TM - Water Right, Legal and Evaluates potential water right GSI Water
Policy Opportunities and opportunities for managing reservoirs to | Selutions
Impediments for Stored Water increase streamflow in the Upper
(Task 2, Part 2) Deschutes outside of irrigaiton season
and to establish mitigation credits (note:
Task 2, Part 1 was not implemented per
BSWG decision as additional information
became available).
13. TM - Water Right, Legal and Explores potential ways to move water GSI Water
Policy Opportunities and rights and/or water supply to mest various | Selutions
Impediments Associated with needs.
Options for Water Movement
(Task 4)
14. TM - Water Right Opportunities | Identifies opportunities and impediments | GSI Water
and Impediments for New or for new or expanded water storage from a | Selutions
Expanded Reservoir Storage water rights/legal perspective.
(Task 5)
15. TM - Supply and Demand of Evaluates the projected supply of, and Gsl Water
Deschues Groundwater Deschutes | demand for, mitigation credits for allowing | Solutions
Basin Groundwater Mitigation new uses of groundwater.
Credits (Task 6)
16. TM - Whychus Creek Water Considers potential groundwater-surface | GSI Water
Right, Legal and Policy water exchanges and below ground Solutions
Opportunities and Impediments storage opportunities in the Whychus
(Task 3) Creek basin.
Hydrologic 17. TM - Current Hydrologic Evaluation of opportunities for Watershed
Forecasting Forecasting, Potential improvements in hydrologic forecasting Professionals
Improvements Improvements, and Next Steps approaches that could enhance water Network
management operations in the Upper
Deschutes and Crooked River basins.
18. TM - Upper Crooked River Evaluates potential opportunities for Bureau of
Reclamation

Basin SNOTEL

improving hydrologic forecasting that
could enhance water management
operations; explores possible sites for
additional snow telemetry stations in the




Topic Document Information Provided Author Cost
Upper Crooked River basin.
Improved 19. TM - Crooked River Diversion | Evaluates potential opportunities for Bureau of
Gaging of Gaging improving water management by Reclamation
Diversions installing additional gaging on Crooked
River diversions below Prineville
Reservoir.
Potential 20. TM - Prineville Reservoir Evaluates the potential for enhancing Bureau of
Storage Operating Rule Curve storage at Prineville Reservoir via Reclamation
Enhancement modifications to the rule curve guiding
through Flood flood control operations.
Control
Operations
Multi-Criteria 21. TM - Multi-Criteria Evaluation | Summarizes criteria developed by the Summit
Evaluations of Alternatives and Scenarios BSWG for evaluation of potential water gonseryatron
resource management tools; evaluates ategles
potential water management tools and
hypothetical scenarios relative to the
identified criteria.
Technical Technical Memorandum: Provides comments received from Bureau of
Sufficiency Summary of Technical Sufficiency | technical reviewers on Basin Study Reclamation
Review Reviews, Upper Deschutes River technical documentation; includes
Basin Study (in process) descriptions of how comments are
addressed in the Basin Study report.
Basin Study Basin Study Work Group Charter Defines the purpose, structure, and Bureau of
Work Group processes for the Basin Study Work Reclamation
Group (BSWG) as agreed to by the
BSWG Steering Committee.

Basin Study Memorandum of Agreement: Establishes the terms guiding Bureau of
Administration Deschutes Basin Board of Control | performance of the Basin Study and the Reclamation
and Reclamation associated cost-share responsibilities

between the Deschutes Basin Board of

Control (acting as the fiscal agent for the

BSWG) and Reclamation.
Study Scope, Plan of Study Sets forth the planned scope, schedule & | Bureau of
Schedule & budget for the Basin Study; tasks to be Reclamation
Budget addressed within the fixed budget were

evaluated and agreed upon by the BSWG







2DuBllY 1eil 3[PPed PUg uonpIuaWRIdw iy Aup Jauaq pino sjoo} Buiuiguiod o} yppoiddp y1bagpizs b Apnis ay) puokag—
L e 5|00} 3|e|ieAR BY] ||e J9PISUOD 0} PaaU ||IM oM ‘sabelioys ssaippe of -

yo1epd=1en

21193[3 [e42USD PUEBRIOd 1uedLIubIs 9. SPIaU WEeaJ3s JO IN0 pue Wweallsul builssw yym pajenosse ssbeuoys -

101151 UOIIBAISSUOD) JSIBAN PUE |I0S S3INydsaq . p
aimynouby 0 Jusuiedaq uobaIQ siauteq pue saniunuoddo aney |je :sj00) A|ddns Ja1em Jo 195 poob e aney sp

Souel||y J33em pue puel uobaip "mhmz—ﬂnwv_ e] >_U-.=_.m

Juswpedaq seninosay Jarepm uobalp
UONBWE|DY JO neaing
}IOMIBN UOIDNPOIUIRY SAIRN sue|d paysialepp -

ipapakidlion ue|d UONRAIDSUOD) Je}igeH -
uotp Jonaipd Aup puatiiiodal o asodoid Jou fjim Apnis 3l —

ue|d uonejuswa|dw] »

:LON s! Apmis uiseg ay3 1eym

Aouenasuo) Janly sINYISaQ oL os sz o
W

s1aysuAld uoBalQ [eusd)

sig|Buy JaaunNg

[IPUNOD paysiaie samnyasaqg Jaddn
|IPUNOY) PaYsISeA JSAlY payool)
saNYIsaQ Ay} 104 UOIY|ROD

Auno) seinyasag

sBunds wiepp JO S2qL] pPalRIapPau0D
BDIAIIS SYPIIM PUB Usl] SN

Ajend [euswuoAUT JO JUSWRDSQ

uiseg
sajnyossaq saddn

‘ 510108}
13410 pue ‘asuodsal Japjoysyels su ‘1oedwl

Ajoriasay

g
=8 ﬁwﬂwﬂﬂuﬁw Joney g [EIUSWIUOIIAUR “}SOD ‘SS3UAIFDIDYD JO SWLID] Ul
auige Jo 30 : B 5|001 JuswWabeuew Jaiem |eusjod ajenjeay -
e oo : puewsp pue A ddns u ssouejequi
seipely Jo L4 €
i : paunuap! buissaippe 10y PaIapIsuod 3q pjnod
puag 4o AuD T jeyy sjoo1 [enualod azAjeue pue dojsas( -

PuIsIg uonebul s191sIS 931y ot

12U381Q uonebL| 0oo0ydQ
121351 uonebLu| ojewn].

101351 uonebLy| auld auUoT
11sIg uonebLl| As]jems
11sig uonebiu| plousy

pLsIg uonebLL| Hun YUON
121351 uonebiu| uobaiQ [enuad)

puewsap pue Ajddns sa1em
2Jnn} pue Jua.nd Ajiauenb pue sjenjeay -
:0} papuajui st Apnis a3y —saA1d3(qo

‘uiseg ayj} Ui sispjoysyels
N ~ £qg>jaom jo sieak oz Jo yo spjing Apnis sy

-« Djquani®d

dnoup yao) Apn3s uiseg

dnoun yaop Apnis uiseg 9yl pue uoijeweday
Jo neaing Aq pabeuew-0> s Apn1s ay L

1daq seainosay Ja1ep) uobalQ R uonewepPay
Jo neaing Aq papuny ‘Apnis Jeak aa1y3
WS'LS e s1 Apmis uiseg senydsaq Jaddn sy L

S2NI0 B SI8AL ‘ainynoube 1o} Ja1epn ﬂglmaww gm_>.—¢>o w wmonhq—ﬁ
AdNLS NISVE w@m

:Apn3s uiseg sainydsaq 12ddn

SALNHOSAA HAddn ane

€ IUSWYOLIFY




uonebniw

1231eMpuNno.b J0) Weassul paledIpap Ja1em Jo 4y
00091 a4inbai |Im puewap 1eak-Qg paidafold -

4v 000'0%
:(}312MPUNOID A]3SOW) UOISISAIP [BNUUE JUSLIND)
puewaq jedpiunpy

S1o13s1p uonebull Jounf, 10} Buibuajjeyd alop -

Ajiger21 Aiddns as1em Bunsixa uiejuiewl o3 [eor) -
4V 000'FT£ SI S1M3SIP uonebiu|

Jolew J0J UOISISAIP J91eM 3DeNS [enuue abelany -

puewaq uoljebiuyj

's1eaf Aip ul 4 000’00t 01 dn Buibuel
4¥ 000'00Z Aj=1ewixoidde aie sabelioys ueipaw
‘Saydeas aWos Ul s3ysusq [ed160j0d3 Japeolq
01 31NqUIU0D A_W 1By} SMO[} Jaybiy 193w 0] -
"s1eak Aup ul 4y 000°00€ 01 dn abuel
ssbenioys 4y 000°0£1 Aj91ewixoidde aie spuewsp
uonebLul bunsixs pue sjybil Js1em weaisul
Bunsaw yum paieposse sabelioys Ueipaly -
puewag weaysuj

4V uoljjiw €77 01 000°098 -
uiseg 3y} 01 SMOJu| [enuuy [e3o]

S3I)I0 P SI8AL ‘ainynolbe Joy J21ep ]

AdNLS NISVe m%m

S$3.1NHOS3A ¥3ddN aHsL

191em Jo Ajddns sjuy v -

sio1|ddns Jo1em aieaud pue san) -

ooy £ : SMO[JWea]S PaJalje pue MoT -
ssm....;mr”._,. ﬂ_o?_wmm:m.

Aojjems. : [ @
03030 { E; °
oo j S1211SIp uonebull g
i y B :suonnjos pajeibajuj Joj pasN aYyL
uobeug [eiued [T ey L
prowy TN |
SL51Q uopebi|
ujseq seanydseq saddn siany @ weansu| @
(paurquios) o
511053y pue ‘[RLSNPU| 7 letasnpuy g [edipiuniy @
|edpiunpy ‘fan3rouby @ lezmynouby @

(5707 01) sa1pmis aduel|y Sa|pnls aduel||y Jaiem
Ja1EM S2anUasaQg 900T $3INY3s3Q S00Z JO Y
STIV4LHOHS AlddNS NolLNg¥1sIa
Q3aLvYWILS3 S1HDIY ¥31v¥M NISVYE

ssiuNWWOod uegin Joj Ajddns sa1em Anjenb ybiy pue sjgeploye ‘ajes vy -
aunynoube ureisns o1 A|ddns us1em sjgeploye pue s|qelfa. y ¢

3|doad pue ajip|im ‘Ysy JO 1yauaq 3y} 10} Alljenb Ja1em pue SMOWIRINS «
:ulejulely pue aindas—sjeon Ajddns is1e)

uiseg saynydsaq 12ddn

a2y} ui {jddns Ja3epp




. i *siapjoyaxess Aq Guiuueld 93100591 193em 24n1ny Bulinp UCKRAIPISUOD 103 210
000's$ W 00Z$ 0000% abeiois JusWaj3 3)qissod e se uoIeAIasU0d f23em Joj [eijuaiod [erauab sy ssasse [Im JON
11 :uonoe sepnaned Aue as10pus 10 ‘ssodosd ‘pusuiiods1 Jou [jim Apnis ay L. HCMHMQG_E_

86ES A 59 00091 SSAIURDU| paseg-1aXiel

24njonJjsesuj san3nopibe pazesiu|
uoneAlssuo) 193ef|

0g6'7S N 9865 00000C
53500 [euolyppe Bulajoaul saiued s1eald

a|diynw Aq uonoe saunbas wilej-uo pue
sjesaie| paumo-A[@1eald uo sapelbdn Aouspuyg -
Buidid jeued 1pu3sIp 03 uolsoddo [erusiod -
anIsuadxa s| sjeued 1o1sip buidld -
sabuajjeyd

dy/$ Bay | 3503 |e30) | (d4v) Ajddng Jooy Ajddns 123em

S|00] JO M3IAIBAQ

LL0Z 910 SL0Z vLOZ ELOZ 210 LIOZ OLOZ 6002 BOOZ LOOZ 900C S00Z +002

- B M Bunayiewl Jaem 31| 5|00} 330 1o} sanunpioddo sasealdul sjessie| pue sjeued Buidid «

E R EEREE . “N =3 J31eM 53] Yl pajeBLul 94 UBD S3.98 JO JUNoLe aules 3y  «
- L

: . | | w X suonelado pue juswsbeuew wiej-uo pue 3UISIP uonebiu saroidu sunyoniselyul buipelbdn -

: = o w syyauag
- - - - ngm
=]
ozt 2

ot 3 (4¥/000°0Z%-000°L$) SI2M3SIP UlLiim pue N986S Y 000°00Z
e u2aM13q A|PpIM PaLIBA 51500 pue saiunuoddQ 4 {UOILBAIDSUO) JS)R\ [B10] [erIUS10d
£10Z-+00T ——
UOIBAIZSUOD J3]BAA UISeg Sa1NYDsag WOl palolsay Mmo(d 131510 UoPEBLY| 519515 D3y | Uy sjeues Buidid

«V/ELT9S
s|eue) Jv/620°LS
paumQ-uIsig sje1aje ajeAld

JY/ELBES
ue4-ug

(uonebuul Japjunds o] pooy “63) sepeibdn ainjonisesul uwieug B
sjetaie| paumo-Apleaud buidiy I
sjieued 1usip buidiy |

:9pnjaul passasse 5|00L

s2)nyarsaq aY} ul smoj4 bulioisay 10} |00 UsA0Ad Y

-2inanJseayul uonebiu Buiziutspow ybnoiyl asn pue Aianlap Ja1em uonebiul
40 AdUBIdLYa S5EIDUI JeY) SUOIDR PAZARUR JUSWSSISSY UOIIRAISSUOD J33ef| 3Y L

SB1)I0 g SIBAU ‘BInynouBe 10} 1B

AdNLS NISVd wﬂm

S3LNHISAA d3dd ans

UonjeAIaSUO) 19\

:suondo Ajddng 1a1epp




*siapjoyayels Aq Buiuue|d sxmosa4 183eM 2an3ny BuLnp uopesapisuod ajqissod 10y umﬂoz
Ajddns 183em d3e13uab 0} saydeosdde paseq-3aetu Joj [enuajod jesaush 3y ssasse
1iim 3] “tonSe se[nonied Aue Ss10pus 10 ‘ssodoid ‘puatuiiesal Jou (1M APn3s Y1 H_.._N..—.-Oﬂ— wj

000's$ W 00ZS 0000t abelolg

86€S N S9% 000°¥9L S2AIIUDIU| paseg-1de

UN1ONIISEILU| sanJed sjeaud ajdijnw UM 21eUIPIOOD 01 PISU SY3 01 SNP dsealdu] Aew s1S0)) -
UOIIRAIDSUQD) 121N

0£6'1$ N 9865 000°00T
suoido asayy sziwndo o1 swelboud pue sepljod mau dojpasp 03 psau pjnom spsIqg -

‘seoe|d uleH®d Ul A)jIGeIA 5,]003 SIY} Hul| Aewl J231em Jo sapyijuenb
1sbue| bulusuesy/buisea] yym pajeldosse (,Jazem Aued,) sanss) jeuoiieiado 1ousiq »

S|00] }O MBIAIBDAQ sabusjeyd

dv7s Bay moum_ﬁu._.

sieaf AIp ul paeds 2q ued pue 3|qIx3|4 2Je s|oo} Ateiodws] -
1502-m0| A|SA11E]2. 1B MOU 3|qE|IRAR S| J31BM JBY] S1S966NS Apnis ay «

Buscoe Jejsui

402 80T SLOZ FLOZ EL0Z TH0Z LKOZ 0LOZ  6O0C  BOOZ 2002 S00Z SO00Z  vOOZ  EOOZ  ZOOZ b
| . . . o | | i sjyauag
) | oz
! o F
. ik
’ -] .m
pt
i oL m
- : w2
05 -
Q04 —
T i : l 'S35B3OUI pIpasU U31em
LT0Z-2T00T SIMIE Jalen yBnoay L paio3say SMO[d Uiseq seanysag = ety JO aWIN|OA 92Ul 5B sa5ea.0Ul
— 30ud ‘A||eisusD us1em |35
s /asea] 01 bul||im aue s195n
J133eM SWOS Ydiym 1e sadud Jo
"PUSg MO[3q IAIY SBINYPSSQ S[PPIA 343 Ul SIS ROEIRd W wmce e m;;.“_m _F> nis %
SMOJJWIE1IS P3J0]S3J O AUedUIUBIS PRINgLIU0D SARY SISYIBW J91BAN uondnpay Aing £1eunjop @ PayRusp! Ap “l

Bujseass1em W
(4v/86£S aberiane ‘W 59¢ [210] )
sayoeoudde paseq-1ayJew ybnoiyy ajqe|ieae aq Aew 393}-2138 0009 L A|s1ewixoiddy

fyunjioddQ jo 1507 pue sjess
JSALL 0] ULIRY JO “Wiie) 0] WUB) WLy saow ued pajesauab A|iddns sazep

sauoe o Apusuewuad syybu ia1em uonebuur Buirow :s3ybLl Ja1em Jo 3jes JusueulRd
aloe Jad 35N JI)BM 3DNP3J 01 SIAIJUIDUI :U0IINPaI AINp AJeIun|op m

SISeq [enuue ue uo saue Buimol ey :siybu uatem Jo ased| Aeiodwa] m

:BpN[>ul passasse 5|00

senrsaq 3Y3 ul smoj4 bulioisay 104 |00] UsAoLd Y

‘Ajddns jo uonedojjeas pue asn 33em JuadLs sjowoid
0} saaluadul 2cud asn ssydeosddy paseg-asiep

S8NI0 P SisAu ‘aimynoube Joj J1epn 4@ W@F—UMQ‘—QQ< vwmmmlﬂwv—-—m—z
= :suondo Ajddng sa3em

AdNLS NISVd i

SALNHIS3AA ¥3ddn 3t




000'ss$ W 0025 000°0% abelols
86€$ W §9% 000791 SOAIIUSOU| paseg-1onie|n

; : ainonijsesu)
05675 A 9865 000°00¢ UONBAISSUOY) JSIB/

4v/$ by | 3503 jero)

S|00] JO M3IAIBAQ

pa>ueApe aq p|nod 333foid tejndiied
Kue 210J2q papa3u 2q pjnom
SaIpn}s pue uonebi}saAul JO SIBSA

S9NSsI JBY10 *

suoeIaPISUOD A)ajes we( -
abessed ysi -

150D -

sanuadoid DUOISIH -

2Jn1oNJIsesul pue sanijin bunsixy «
Bunuud -

SUOI}IPUOD DYDads-3)S

syoedwi [RIUSWUOIIAUT
uonisinboe pue -

-Joo3 uiiRy-1a6uo| Jeuazod B 3q 03 paIspisucd aq pinoys a6eio)s ‘sny ‘sebusj|ey> Jueayiubis pue 53503 Ybiy "@a_oz
aney [im 3da3uod abeioys Auy s1apjoya3e3s Aq buiuue|d a31nosaisiem 31n3nj buunp uoleIapisuos a|qissod 1o}
|enuajod abei03s [e1auab ay} ssasse |[im 3] “uonJe temdned fue 3siopua 4o ‘asodoad ‘puswituoal Jou jim Apnisayyl HCMH.—OQ E—

AL P222X2 pINo3 S350 UOHINASUOD) «
uonRRIUSWIPSS
031350} U934 Sey JLLf} JIOAISS3Y [[IABULL] Ul
soeds 2be103s JO 4y 005’ 49n0221 01 [ERBUDIO *
ISALY p)jooL)

INOOE-00LS P222X pPjno3 $1502 UOIIDNASUOD)
J¥.000'0Z 01 000'S Loy 5beio3s [enusiod -
*sanijipe} 3heiols [uueyd-yo pspuedxs 10 mau
0] J21em puss 0 |eued ulejy @iAN 25N pjnod «
“(@inN) P1Is1q uonebiuj
J1Uf] Y1IoN 03 19502 S93is 9beio]s [suueLd -Jo
[ennuszod o3 nioasssay dnppipA Ul Sbelo3s bunsne
21e50[21 pjno3 3da3uod aininy jgissod v/ -

I9AIY saInydsaq 1oddn

sabuajjeyd

s8I0 P SIBAI ‘@inynoube 10} 181epn

AdNLS NISvEa

S3LNHOS3AA ¥AddN auns

*suonesado 1a1em ui Aigixal) apiaoid o3 Ayoeded
abeioys Jayem Buippe Jo/pue abeloys Bunsixs Bunedofal Aq
smopwieas)s anoadwii o3 djqissod aq Aew 3] gabeaois AYm

abe10}s MaN/padueyul jeiualod

:suondo Ajddngs Ja1epp




‘suejd Jo 'SJusWSSIopUS ‘SUCHEP LSO

aanse[qo 9A0qY o BT LT 2A1122{q0 ar0qY abenoys
SE PamaIA 2g 30U p|noys pue ‘palisap 10 ‘S|gesiape fold 1224 BAYRaME MOId 1224 M1l n mojy 1esp BAY/ASM 1 mold eap Aidm 7 i e B Moy seay bnm
‘s|geiusius|dull Dnsijesl 3¢ 10U AeLll SOLBUSDS SUL 4 € z L o ¥ £ z L z v £ z L g
2 7 014BUIIS OLIBUDDS OJ4RUIIS OIRUDIS JUILIND 3 = ©lIZUIS O[RUIDS OJIBUDIS OJRUIDS IUALND %=z | OLIRUIIS OIBUDIS OIRUIIS ORUIIS JUILIND w =
SNy | "Sjo0} JuswiabeurL 1S1EM SNOLIBA 3}BN|BAS o $F| | o 2% | o 52
0z 2
d[ay o3 sesodind Buijopou 104 A[9]0S patuel) 31aMm or == H 23 | oo 73
o g
SOUPUSDS JUSlUSBeUEL Ja1em [eanatodAy anoy ay ). i >z 2| s =2 | o EX
:330N 3uepioduw | —awsenonafee 001 5 & w 25 PeeomE gy L7
Moy aylJi smoys fuotoid sy 0ZL m 0¢ W 2 | ay ueyy Jaybiy =3
£ OMEUSIS £Ol4BUIIS T OMRUIDS L OMEUIDS  Judund hmunhmﬂnwﬂuuwﬂﬂ_nu%hwnﬂﬂu Mw” MM i Wu | mﬁuuﬁ.ﬂw_w%wﬂﬂ ”M .um.. H
o w 1 W
m M M M m dan1y payool) @017 snydAym < ﬁ 39240 ojewng = |
o ® g 3 o = s = o =
2 & 23 2 & ] 2 a3 % i
= = == &= == 5o abeuoysy Mold Jeap BAYI9M moj4 resp Mde Mold Jea) bayIoM e MoldJea\ g m
¥ @ o o - o o @ 3
S n = im = = s = T o o £ O|4QUDIS £ OBUIDS T OMEUIIS | OMBUIIS  1UAAND MW ¥ OlIeU3IS £ OlBUIDS ZOMRUAdS | OMeUads jualn)
000°00L & © 3 - 0
- L o000z 2 = Es . 5=
— aoo'00s 2 3 Sm 00T <&
= - 000'00r 5 5 23 =ge
000005 g T 5= wg ZE3
000’009 E & g2 ooy § =%
000°00L m £ m. R oueuads bujlapow ayj uo Bupuadap 005 7. m m
. g 000’008 = [ =z | 009 0100£0300LWOY ggg & B
abelioys;  puewaguonebiulg [ m | saBuey> aanalqo moy 1B10L 5o w. w.
(sbenioys) | 13ALY 593nYas2Q APPIN | Janry saynyasaq Jeddn
PUBLISP P3J3POL 133U JOU PIP AISAISP J91eM SJeDIpUl SIXOT MO||OH -
sieak AIp uey) siead abelane pue Jam ul Jabie| puswap pajapop - ARG APOU pRpeRie ERALIRAL AGYU stoy MExpl Ko FRUEInD
PUBWIBD UOREBLL |enLILE P3[SPOLY (€303 SSIEIIPU| S3K0Q J0 JUBIH - (6ey10ys) podad aw [ednuD syl Bulnp 3A1323(q0 [SPOW 3Y1 Y2831 JoU PIP SMOJ 3U1 J8Y] 31e3IpUl $3X0q MO||OH +
MR e ; spouad 2wl [221312 10} S3AI1D3[QO MO pue smoy) [spow ajedipul siyBiay seg -
sj|nsay puewaq uonebiii| s3nsay aA18[qO Mojd J9A1Y [P pon

 ouRUAdS £ oueUa>S Z opieuadg 1 oleuRdS
8115 -3V 000°0S€ WLF8S -4Y 000°LLE WS9ES - 4Y 000°0ST WL6S - 4V 000°00T
. . o
000°001
-
3 2
EOSIEEE ooo'ooz _ E
o 2
. PRES SR e A=
8 | s 3
¢ I ooo'ooe £, E
it A Z A =
23
o00'00y &
3
m

Bupayie 1918l x  UOIJRAIISUOD &

abri0)S MAN (1ea g A1q) Bunaxe 1238 -

suoipy Ajddns sa3e)

T pue [ARESIEIEE Y ¢ MEEIEEIEs ssuonoe Addns sajem Buisn paisnfpe spuewsp uoliebiuj -

puewwap uonebiul pue weails-uj Bulkypow soueusds JuswaBeuew Ja1em |e3naylodAy dnoy je payoo| Builppow -
SoLIBU3DS [9po ApNiS uiseg

spioday
s16ojoIpAH

suoIsIaNIg S110A1959Y
g sjeuesy g sweqg

P, =

S9I0 B SI9AU ‘2inynoube 10} J181ep &

"SOLIRURDS Paj|ed aJe 5158 953y "s1oedul [ejjualod 2.0[dxa pue JaAL Y} Ul SUOIIPUCD JUJ3LIP 1533 01 SN MOJ|E A3y
"SUOISIAAIR PUE ‘SJYBL Ja)em ‘suoijelado JJoAIS3] SB YINS WS)SAS JaAL B JO S3n1ea) AUBLL aUIGLIOD SISPO
Iopow e sijeym

Puliepo :Apnis uiseg sainydsaq saddn

sjinsoy Aleulwijaid 3
soLieuads ‘sjoo] buiepo

AdNLS Nisva

S3LNHIS3A ¥3ddN anL




‘SPIaU Ysy Ylim paJeidosse spiepuels

ainjesadwal piemol dpy smopjwealls Jaybiy ‘Ajjeisuan) -
'sainjesaduwa) Ja3em uo saibajel)s Juswebeuew

J133eMm Jo s1ordwi Yy} a10jdxe O} pasn 20 Ued S|opowl 3say ] -
'S|PAR] JIOAIDSR UBAIY PIY00ID) D43 JO I5BD 3Y3 Ul ‘pue
aumesadway Jie ‘ainjeladwia] J9jem ‘MOojJuIealls U9amlaq

sdiysuonejai aimded 01 padojPASp 1M S[9pow Jo A1aLeA v «
"uIseg seINY53(] Y} Ul s3ydeal

3WOS U] Jo1e) Builiwi| e ale sainjeradws) Jswwns YbiH «

JOALY pPo300.1) IoMO| pue

o34 snydAy Hje34) ojewny ‘saynydsaqg

IPPIN sJUBWISSISSY ainjesadwa] moj4

smoly yb1y pue mo| uaAry seynyasaq Jeddn

e e 1504 po0ds UOBIO 10} LORRLLIOITeYGEY P O pased sen
Apn3s 2y “yaeal oAl Sjoym a3 10} parejodenxs og Ajuesssdau

JOLUED SjNS3. S93iS OM] PI5SISSe APns oy | ;59310 Juepiodul|

INOZ NMOT MyHJ SuvE

INOZ INIWLINYOIY 39038

1eyqgey 6oy panods uobaiQ pue uoieizban ueledi JO JUSWNIOI
1J2Uaq O} PUS) SMOJ J33UIMm JSYBIY pue SMOJ JISLUWNS JI3MOT «

"SMO[} YlIM SSLIBA 35B210U] JRHIRY JO 3]RY "SMO} JSJUIM
pasesioul YHM S2sea1dul S31IS PaIpnis aY3 Je 1elgey 1nod) pueqpsy -
sfemeaxel Apnis

“(yoea 1w | ARlewixoidde-ybnois peaq pue
puag |Ing) JaAly saINydsaq a3 buoje sa1is om] passasse Apnis ay | -
fiegey ueledu pue puej1am 13341e MO[J S0P MOH »

imoy ul sabueyd yum sbueyd
syelIgey oL} puegpai saanydsag pue boy panods uobaiQ op MoH -
sanalqo Apms

“1elgey d|qejieae

pue uoiie1aban Jo sso| Buisned ‘smojy Jewwins YB1y pue SMojy Ja3UIM
MO| U32M]3q suoiienianyy 9b.e| U] s} Nsal asesfal pue a6e1o0ls ISiep) -

191em uoneblLll J2ARp pue 2103s 03 pabeurw si ‘puag 1o A11D ayl
pue J1oAIas3Y dnppI UsaMIaq s3|iW 09 Janly sainydsaq Jeddn sy -

BT o NaEE e e Buijspoly JediqeH senydsaq 12ddn

s pug [Ing -

SMMOT ¥3LNM D
SONVHITOL NOLLYAONANI
3903S 40 LIWN - (ws'o)
SO NS SEMGT & o
SV MO QOIEd ONIOSI4E 5084 03110dS NOS3E0 &

(sp2) mol
0007 0OST  <=T gOMT OOt ODOT o0 008 oor oaz ]

1M IEIGEH BUIPIOH 001 PUEGROY —a

FRifasses
() e2ny xgesn paiyBam

i

*S|9A3] MO} JUSISHIP JO SIyaUSq [eiusiod puelsispun
djay o031 saydeas snowuea ul sdiysuone@4 ainjeiadwal-moy
SalI0 @ SISAU ‘aunynoube 1o} Jerep pue je3igey-mo|) Uo uoijeuloul pajesaush Apnis uiseg ay|

7
\(
AQNLS NISVE {0 S31pN1S MO|J WeaIsu|

S3LNHIS3AA AdddN axL




96RI01S JI0AIDSRI papuURdXS JO MBU [eJUB)0 -

sjuswa.be JuswabeueWw IB1EAN -

sabueydxy -

SUOI1ED0||R JDJBM PIAISSUOY) »

S95RT -

siajsuel] «
SISALL pUB SULIRY UDIMIB] Jazem Buinow 1oy suondo juaseyiq -
uonebw Jsjempunaib pue uondaloid Moy Wealsul 10} J91em palols buisy -
JYUM paleosse sjuswipadul
pue sapiunyioddo Ajjod pue [eba) ‘syybu Jsrem pajenieas Apnis sy
sanss| Jlwouod3 pue Adijod ‘|ebaq

Sap0 g sienl ‘ainynouBe Jo) ss1epy

!s.f.....x

AdNLS NIsvda _MJ‘N

S3LNHOS3AA ¥3ddN ans

's1eaf Aup ui 331D snyaAypn 01 moyy [euonippe spiaoid pinod sydeuocd abelols punolb
mojaq pue sabueypxs Js1em adepuns-12iempunolb Lieiodwa) asn 0} saunpoddo

abieyday Isjinby pue saydIMS 121E)) 27BJINS/IS}EMPUNOID

'senbluyoal bunsedaio) bunsixs jo Juswsuyai pue ‘saydeoidde Buipow
'SUO[1BAISSCO MOUS [eLISE DpN|Dul s35ed3.04 d160j0lpAy Buiroidwl Joy suond
spuawanosdw| Bunsedsiod [eipusiod

‘suojjesado JuapLya 10w IAa1yde siabeuewl 191em djy pInod 1oAY
3||IABULId MO[2T JSAIY PSH004D WOI) SUOISIBAIP Jo (Buibeb) Juswainseaw [euoillippy
suoisianl(q e Buiben

"JUSIDLYS 30W SUONeIado Jajem ew pue S$)Sedaloy Jouns anoidu
pIno3 says aiow Bulppy 's3)s T3 LONS 924y} Sey Auaund uiseq sy paxool) Jeddn

suoness (13LONS) A135wajsL mous [euonippy

sjuawd|3 Apnis |euonippy




[BLISNpU| puE
|esswwo) payddns-jeg s

[enmnouBy
Jayjo pue 'fuasinp ‘uonebil) s

ajenud pue A0 =

1984 210y 00012 Al@iewixosddy
uonebiniyy Joj puewaq Jeak-0g pajoalold

g unpevy
oy srusay, meg wraiyin PO PRI S
W g
ey abesamy paleWAS] 03 pORBAN
m——

[oo0aT]

. . [oaoGw]
ot

g
g

2.2
g E
Jeal sad 2y any

ioft

i

i

su0|UE TSE'SLE # 308) DIC T
uoREAAYA JOJ SPUBWBQ 23NIN4 pEII30Id PUE SIALINIOA UDISIAA|Q [ERLUY UISE] S0NYIEaQ

s8N0 P SIaAl ‘ainynoube 1o} Ja1ep

AdNLS NISvEa

SZLNHISEA ¥3ddN axHL

mwm

"Spa2u uoljebiiw Ja1empunolb
199W 0} SjuawWalinbal ay3 Ysijgelss pinod soLeuads
JuswWabeurw Jalem pue sjoo) A|ddns Ja1em

SNOLIBA [[2M MOY 31en|eAa |Im Apnis ay] -

“Aouapuya pue A3ndas Addns Jajem uoiebiul

Buinoidwil pue mojjweasys buirosdw yum buoje

‘Apnis uiseg sy 104 S|eob [euoljepunoy 331y} JO
3U0 SI SPaau Jazempunolb aininy 1oy uonebiiy «

Spe2aN 43jeMmpunoln sinin4g mﬂmuwws—

*A|lenuue (Weasjsul pa)edipap Ja3em) uonebiiu
JO 4V 00091 "xoidde aunbai |jim spuewsp padafoid

siapiroid 19yem a3eAud pue A1 1eak-0g Bunss|n »

‘A[lenuue (Wweasisul

pa1edIpap Jaem) uoiebpiw Jo 4y 000°1Z Aj91ewixoidde alinbal
[[IM spuewap Jayempunoib padafoid 1eak-0g 2yl Ty bunsan -

‘Ajlenuue 4y 000°0F "xoidde jo
suoIsIaAIp Japiroid Jayem areaud pue A1 pajewnisa Apnis ay]
“193empunoib uo A1 siapinoid sa1em a1eald pue A1 SO «

as() 19pIn0id 193\ S1eALd pue A1) Sinjng pue jJuaiin)

‘siapincdd Js3em aleaud pue
(A1) o1igqnd Ag papiaoid asn Jajem [elisnpul pue [ei2JawuI0d
‘ledipiunwi 1oy s| puewsap uonebniw pajdsfoid jo Auole

‘spoedun buidwind Ja3empunolb 19540 01
weansul ja1em bunedipap Aq papiaoid A|jessusb st uonebuiy -
) "SMOJ JS)eM SDelNS
spaye buidwnd Ja1empunoib asnedaq painbai st uoebIl +
:uonebiiw
apinoid 3snwi pue Juswiedaq S321N0saYy J23ep) UobaIQ Woly
161 Jerem e saanbai uiseq ay) ul asn J121empunolb 1o -
‘spaau Alddns Ja1em ainInj 193W 03 3|ge|ieAe jou
Ajjeiauab pue pajedoj|e ANy 2. si91em 30eUNS uiseq sanydsad «
MBIAIDAQ

uonebBLL| « [eRiBWWOo)) - [ersnpu] - jedpiuniy

spaaN J3jempunoJn aining bunasiy




718U 10 5paau Jaom Em NW JoY) ainsua oy U i W Joj pasn aq uoa sjoay asay) |

*3paaU MajjUDBNS pun “IGJ0M §0 89UnpUNgO LD a/ndod 0} “18nl 3y pun ‘salyja ‘siawny Joj A|ddns isyom

‘BUl 8U07 puD ofawn ..F:Esm ‘pjousy senyasa(] Aiddns sayam3ains|p sassaippn 18A1Y SaNYasa[ 2} Pua SIAWID |010JaWWEA pasosduw ajoieuef pun) ay) yjo saam jo

ay) qauojog H:er_ (114 304} SBINSOBL LONORIBSUDD J3}0M paI0LS J0 UD|Y030] D Jaag Swao LSS st Ol a6l 5 03 [4nak sua A|jonsn] siajsuny Ainiodusa)
- Bulojdusa uoibe ayy uy syaisip uopyoBiua sayio oy ain LAWIW HIDAEISIY  ovdayosjion spuon payopinas gjag udg LINISYIT b
! X “Jaly seanyase() Jaddy) ay ut smojy Jayum
21843 N Pu0 [0 ue sasnagy aiydoifiojus siyy yBney| INIdId

8308Jau1 0} Jioasasay dnjyaiy Ut aboiors Jiayy wouj ajqojioan Jgrom
y [C]:0A

ayow o 9|00 9q Uayy ||tk Ja1sIg uonoBitl) U yuop Jeuns!
‘51024 Aip uf uana ‘pasu hay) sa10m a3 ADy S1BULID} A SL2AR AR ILE IR MR S TN AT

; y ; woneBi) nun Yoy sog Ajddns saiom egoijes alow o aisauaf ([
uuf ainsua 3 m._m_u_o_._ Hr_m_\_ J810M ._a_::q \_mfo ﬁ_._c D| ._u:En"E__Eu JoAl BYY puo ‘A ,EuE._n_
5315021 U0AOAIASUDD J2}0M 330 |lony 1oy Ajddns Jayom panaiduw ayosauak pun| $8.N30AW UONDAIASUDD $1314S1]) :a:.cm:.__ _._n_mm._c |o3ua]
(JINN Y3# paigys s1 S3INSDSW UONOAIBSULI JBYI0 pUD S19[4)8(p Unamyaq swawaaifo sy 2l 4o sy Ja10m Jo siajsuny JuauowIag ;
fuidid jng yBnosys paros st 1oy z30m jo Junows ay| INTHVHS CONIHYIISNY YL 0G0y aji|pm

m ._ D D ._. uayoaiy: puo sjod uj ysif Bunoiiw puons smajy s moj ay|
005025 UoPOB{4| 1%8U 241 10} 51{0AIGSEY BIIDI4 BUDIT pUD

dnyjatfy Ui J210M 810}S 0) SMO]) QUL J|2Y) J0 LONADI [jOWS 0 0}

*O 9109 m u _ v_ D ._. paanga) aio Jany salnyase( seddy ayl uf smajjwoans 1oj Aiang

saynyasa ayy i fnis
03 J3)0M [DUKIppD Buimo)o sy ‘giN 24!

Q102 (7141510 NOLLYg1481 ‘s1yBL1 Jayom Jojunf ym s3aiysip djey o Jayom
aAIasUaa U9 ‘(0] | ‘s1ybil Je3om Joiuas yym m m-—-: —l— U w u :
Z Dmmmc ._<~“_._.Zmu siatsip uonoBiu S7001 40 AL3I4VA Y ONISD

1add) ayy Buuioysay

SYHOVW - <mIseq :

Q1NN 141S[0 DTyl IIPPIA.

LIND HIHON
i N3

A ) sanyasag

e kT 5 Mg 11

SWHVd ONV 43AlYd JHL 404 H31VM

S1NHJISIA HL INIINVIVE E= =

sonisay
ai{uid aung




