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Dtta11ed Operating Plan for 2002-03 

DETAILED OPERATING PLAN 
FOR COLUMBIA RIVER TREATY STORAGE 

1 AUGUST 2002 THROUGH 31 JULY 2003 

J. REFERENCES AND INTERPRETATION 

In this document: 

A. "Assured Operating Plan" (AOP) means the document "Columbia River Treaty 
Hydroelectric Operating Plan-Assured Operating Plan for Operating Year 2002-03" 
dated January 2000." 

B. "Canadian storage" means the storage provided by Canada under An.icle n oflhe Treaty, 
which is a total of 19.12 cubic kilometers (k,ml = 109 rrt') (15.5 million acre feet (MaO) at 
the Mica, Duncan, and Arrow reservoirs. 

C. "Delivery of the Canadian Entitlement" means the Entity Agreement on Aspects of the 
delivery of the Canadian Entitlement for I April 1998 through 15 September 2024 
between the Canadian Entity and the United States Entity, dated 29 March, 1999, 
together with its Attachment B - Scheduling Guidelines as they may be subsequently 
modified or amended by the Operating Committee. 

D. "'Detailed Operating Plan" (lX)P) means a detailed operating plan prepared for the 
Operating Yearby the Operating Committee pursuant 10 the guidelines provided in the 
Principles and Procedures and consisting of the contents of this document. 

E. " FJood Control Plan" means the document "Columbia River Treaty FJood Control 
Operating Plan," dated October 1999. 

F. "Libby Coordination Agreement (LCA)" means the "Columbia River Treaty Entity 
Agreement Coordinating the Operation of the Libby Project With the Operation Of 
Hydroelectric Plans on the Kootenay River and Elsewhere in Canada", dated 
16 February 2000. 

G. "Libby Operating Plan" means the operating plan prepared by the U.S. Army Corps of 
Engineers on behalf of the U.S. Entity for the Libby project in accordance with Section 9 
of !he LCA. 

H. "Operating Committee" means the Columbia River Treaty Operating Committee. 

I. "Operating Year" means the period from 1 August 2002 through 31 July 2003. 

1. "Principles and Procedures" (POP) means the document "Principles and Procedures for 
the Preparation and Use of Hydroelectric Operating Plans," dated December 1991. or any 
future document the Entities agree supercedes the 1991 document. 

K. "Refill Regulations" means multi-water-year hydro regulations that detennine the Power 
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Discharge Requirements used in the calculation of the Assured Refill Curves and the 
Variable Refi ll Curves. The COl'"ps of Engineers ' staff performs these regul~tions for the 
Operating Committee. 

L. "Runoff Volu me Forecast Program for Canadian Columbia Ri ver Treaty Reservoirs" 
means the document of that title dated 1 January 1992. with subsequent modifications as 
agreed by the Opernting Committee. 

M . "Treaty Storage Regulation" (TSR) means the Coordinated Syste m hydro regulation 
stud y performed for the Operating Committee by Bonnevi lle Power Adminisll'"ation 
(BPA) staff that imp lements the DOP operating criteria using actua l and forecasted 
stream flow conditions. 

N. "Weekly Treaty Storage Operation Agreement" means tnc note e lectronically tran sferred 
(e-mail or fax. ) each Friday from tnc U.S. Section to the Canadian Sec ti on of the 
Opernti ng Committee to confinn the verbal agreement by the Operating Committee for 
the weekly Treaty stornge changes and outfl ows that implement thi s DOP. 

II. PREPARATIONANDSCOPE 

A. General 
Thi s Detailed Operating Plan (OOP) for Canadian storage is based on the operating 
criteria contained in the 2002-03 Assured Operating Plan (AOP) and its supporting 
hydro regulation studies. together with scheduling procedures and other mutuall y 
beneficial changes from the AOP data agreed to by the Entities. 

This DOP incorporates the use of Standard International (51. or metric) measurements; 
for operational purposes. reliance should be placed on measurements in the Engli sh 
system. 

8. Storage Amounts 
The usable Canadian storage space available for power purposes during the Operating 
Year is 19.119 kJn3(15 .500 Mat) in Canada di stributed as follows: 

Duncan Reservoir 
1.727 kr03 ( 1.400 Mar. 705.8 thousand second-foot-days (ksfd») between elevations 
576.68 meters (m) (1 892.0 fee t) and 546.87 m (1794.2 feet) as measured at Duncan 
forebay. and based on Briti sh Columbia Hydro and Power Authority (BC Hydro) 
table dated 2 1 February 1973. 

Arrow ReservoU 
8.758 kr03 (7. 100 Mar. 3579.6 ksfd) between e levations 440. 13 m ( 1444.0 feet) and 
419.98 m (1377.9 feet) as measured at Fauquier. B.C. and based on BC Hydro 
tabl e dated 28 February 1974.) 

Ki nbas kct Reservojr (Mica) 
8.634 kml (7.000 Maf. 3529.2 ks fd ) between e le vations 754.38 m (2475.0 feet) and 
707.41 m (2320.9 feet) as measured at Mica forebay. and based on BC Hydro table 
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dated 25 March 1974. The total available storage between these e levati ons is 
14.802 km' (12.000 Maf. 6050.0 ksfd). but onl y 8.634 km' (7.000 Maf. 
3529.2 ksfd) of thi s storage is required for power purposes . 

The usable Canadian storage available for nOfTllaI flood control purposes in the 2002"()3 
Assured Operating Plan for the Operating Year is 1.567 kJnl ( 1.270 Mat) in Du ncan 
Reservoir below e levation 576.68 m ( 1892.0 feet). 6.291 k:ml (5 .100 MaO in Arrow 
Reservoir below e levation 440. 13 m ( 1444.0 feet). and 2.566 krW (2.080 Mat) in 
Kinbasket Lake (Mica Reservoir). except that add itional storage may also be operated for 
flood control purposes under special circumstances. as described in Section 3·2 of the 
Flood Control Plan. The Canadian Entity has requested flood control space be 
transferred between Mica and Arrow in accordance with Section ()..6 of the Flood 
Control Plan. and the Operating Committee will agree by I November 2002. on the 
detailed proced ures for implementing the flood contro l exc hange. 

C. Preparation of Ibe Treaty Storage Regulation Study 
The Treaty Storage Regulati on (TSR) study uses OOP operating criteria for both 
Canadian and U.S . projects to defi ne a Canad ian storage operation. The 2002"()3 TSR 
study shall be based on the loads. thenna l and other resources, rule curves. non·power 
constraints, and other plant and operati ng data contained in the 2002"()3 AOP Step I 
hydro regulation study (which included the KQO(enay Lake 5·step logic), except for the 
following changes agreed to by the Operating Committee: 

I. Brownlee storage operation will be simulated by using CRC's and ECC' s instead 
of the fixed operation from Idaho Power Company that was included in the 
03 AOP. The C RC' s will be the 1929 through 1932 AOP storage operati on. The 
Base ECC will be the CRC !. The VECC's will be the same as the AOP 6O·year 
average fo r January through Marcb, and the same as the CRCI for April through 
Jul y. 

2. Flood control rule curves will be updated to the 2002 Preliminary Data Submiual 
from the Corps of Engineers. These updated flood contro l curves wi ll inc lude 
VarQ at Hungry Horse but not Libby VarQ and will not include shi fted flood 
control from Brownlee and Dworshak to Grand Coulee. Flood control curves at 
Grand Cou lee wi ll be adjusted for any excess space expected [0 refill at upstream 
projects during the flood control season. 1ne Mica and Arrow flood control rule 
curves and their effect on the TSR will be detennined by the Operating Committee 
as stated in subsection D(B) above. 

3. The water suppl y forecast error at Arrow in January will be updated as submilled 
by the Canadian Section in August 1997. 

4. Use of the Operating Rule Curve (ORC) for the upstream refill requirement al 
both Canadian and U.S. projects for the variable refill curve. 

5. Hydro- independent data wi ll be updated from the best data avai lable. Unless 
otherwise agreed by the Operating Committee. thi s wi ll be e ither from the Pacific 
Northwest Coord ination Agreement Actual Energy Regu lation (AER). or fo r those 
projects nOl included in the AER. the 6O·year median from the 2002..()3 AO» 
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Step I hydro regulation study. 

6. The hydro regulation DXldel used will be BPA' s HYDSIM version 25. 

The values used in the AO? studies to define the various rule curves were period-end 
values only. In actual operation. it is necessary to operate in such a manner during the 
course of each period that these period-end values can be achieved in accordance with 
the operating rules. Due to the normal variation of power load and streamflow during 
any period. straight-line interpolation between the period-end points shou ld not be 
assumed . During the storage drawdown season. Canadian storage should not be drafted 
below its period-end point at any time during the period unless it can be conservatively 
denxmstraled that sufficient inflow is available, in excess of the minimum outflow 
required to serve power demand, to refill the reservoir to its end-of-period values as 
required . 

The TSR includes the operating guides and limits listed in Sections VI and vn of this 
DO? During the operating year. the Operating Committee may agree to other mutually 
beneficial changes to the TSR data and model, 

D. Libby 
Libby operating limits and the expected operation of the Libby project are not included 
in the DO? That information is available in the Libby Operating Plan which will be 
updated by the U.S. Entity when expected operations change. The operation of Libby in 
the 2002-03 TSR will be based on the 2002-03 AO? Step I hydro-regulation study. 

ID. POWER DELIVERIES 

A. Delivery or the Canadian Entitlement 
Under Section 2. (lXa) of the Canadian Entitlement Purchase Agreement (CEPA). the 
sale of the Canadian Entitlement atlributable 10 Duncan Lake storage terminated on 
31 March 1998, and the sale attributable to Arrow Lakes storage terminated on 31 March 
1999. Under Section 2(3) of CEPA. the percentage of the downstream power benefits 
attributable to each Canadian storage project is the percentage of that storage as set out 
in Ankle n of the Treaty to the total Canadian storage. The storage volume at Duncan 
Lake is 1.73 kIn' (l.4 MaO. at Arrow Lakes is 8.76 km3 (7.1 MaO. the whole Canadian 
storage is 19. 12 kIn' (15.5 MaO. so the ratio is 8.5/ 15.5. The obligation of the United 
States 10 return Canadian Entitlement to Canada for operating year 2002-03 during the 
period 1 August 2002 through 3 1 March 2003 is: 

I. Enerey Entitlement to be Returned 
Average Annual Energy = 534.5 aMW· (8.5 Mafl15 .5 MaO = 293. 1 aMW 

2. Capacity Entitlement to be Returned 
Dependable Capacity - 1170.7 MW· (8.5 Mafll5.5 Maf) = 642.0 MW 
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Following the expiration of the CEPA on 31 March 2003. there will be no further CEPA 
obl igations. Therefore, the obligation of the United States to deliver the Canadian 
Entitlement to Canada during 1 April 2003 through 31 July 2003 is: 

3. Energy Entitlement Returned 
Average Annual Usable Energy = 534.5 aMW 

4. Capacity Entitlement Returned 
Dependable Capacity = 1170.7 MW 

Arrangement for the delivery of this Canadian entitlement power. including the point of 
delivery. transmission losses. and scheduling guidelines. are defined by the Entity 
Agreement on Aspects of the De livery of Canadian Entitlement dated 29 March 1999. 
and Articles V and vrn of the Columbia River Treaty. Section 11 of Auachment B to 
the Entity Agreement delegates to the Operating Committee the responsibility for 
modifying or amending Attachment B - Scheduling Guidelines. as needed from time to 
time. 

B. Entitlement Purchase Agreement Compensation 
The Entity agreements on the Determination of Downstream Power Benefits (DOPB) for 
the operating year 2002-03 indicated that the U.S. Entity is nOl entitled to receive any 
energy but is entitled to receive 0.3 MW dependable capacity from BC Hydro during the 
pericxl. I August 2002 through 31 March 2003, in accordance with CEPA Sections 7 and 
10. Due to the small capacity value and zero energy owed. the Entities agree to waive 
the obligation to deliver capacity in accordance with Sections 7 and 10 of the CEPA. 

c. LeA Power 
In accordance with Section 7(b) of the Libby Coordination Agreement (LCA). the 
Canadian Entity shall deliver to the U.S. Entity one (I) average MW. shaped nat. during 
the pericxl. I August 2002 through 31 July 2003. In accordance with Section 10 of the 
LCA. the Entities shall deliver and receive power relating to the provisional draft of 
Arrow reservoir. Suitable arrangements will be made between BC Hydro and BPA for 
delivery of LCA power at the points of interconnection between B.C. Hydro and the 
Federal Columbia River Transmission System. 

D. Operational Agreement Power 
In accordance with subsection rv(c) of this DOP, the Entities shall deliver and/or receive 
power required by operational agreements entered into by the Operating Committee. 
Suitable arrangements wi ll be made between BC Hydro and BPA for de livery of 
Operational Agreement Power at the points of interconnection between Be Hydro and 
the Federal Columbia River Transmission System 

IV. STORAGE OPERA nON 

A. Operation Authority 
The operation of Canadian storage by the Columbia River Treaty Operating Committee 
during the period I August 2002 through 31 Jul y 2003 shall be in accordance with 

Page 5 



Detailed Operating Plan ror 2002-03 

Sections I through va of this DOP and any operationaJ agreemeots signed by tbe Entities 
during the operating year. Consistent with the operating objectives in this section. the 
Operating Committee is authorized to enter into subsequent agreements 00 behalf of the 
Entities for mutual benefits within the period covered by this DOP. 

B. Storage Operation to TSR Level 
TIle week.ly Treaty Storage Operation Agreements shaJl be based on operating Canadian 
storage to the end-of·momh contents contained in the current TSR study. except as 
allowed in subsections C and 0 below or the Flood Control Plan. 

C. Storage Operation Above and Below TSR Levels 
Consistent with the Flood Control Plan. operating limits defined in Section VU. and the 
objectives and limitations defined in this Sub-$ection. the Operating Committee may 
agree to mutuaJly beneficial arrangements to store above or draft below the TSR levels to 
meet power and non-power objectives . 

1. Power Objectives: 
Power objectives include minimizing spill and optimizing energy production, power 
marketing, and purchase decisions. Operations for power objectives may be 
combined with non-power objectives. When appropriate. the Operating Committee 
will make suitable arrangements for delivery of power relating to sharing of power 
benefits from operational agreements. 

2. Non-power Objectives: 
Operations designed to help meet nonpower objectives do not imply that either 
Entity acknowledges any obligation. domestic or international. to meet those 
objectives. The Entities agree that operations for non-power objectives do not set a 
precedent concerning any current or future dispute over Treaty rights and 
obligations. nor do they set a precedent for non-power objectives or flow objectives 
and contents. 

Canadian non-power objectives contemplated include, but are not limited to. 
whitefish and trout spawning downstream of Keenleyside. dust stann avoidance 
upstream of Keenleyside. and recreation needs. U.S. non-power objectives include. 
but are not limited to. storage up to 1.233 Jonl (l Mat) for anadromous fish flow 
augmentation. minimum fl ows at Vernita Bar for fish spawning, and recreation 
needs. Non-power objectives cons idered in thi s section do not include flood control 
and operating limits in Section vn. 

Recognizing that it may not be possible to meet all nonpower objectives. the 
Operating Committee shall in general attempt to share equally the risk and amount of 
failure. The panies shall make reasonable effom to use available flexibility at their 
projects prior to requesting changes to the Treaty storage operation. 

D. Provisional Draft at Arrow 
The Canadian Section of the Operating Committee may provisionally draft from Arrow 
reservoir below TSR levels in accordance with Section 10 of the LCA. 
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v. SCHEDULING STORAGE REGULATION 

A. Operating Data 
The Operating Commillee will exchange aJl current operating data necessary for Lhe 
regulation of Canadian storage projects as soon as available, including the beginning and 
end of the flood control season. 

8. Volume Runoff" Forecasts 
Seasonal runoff volume forecasts for Canadian Treaty Projects shall be made avail able 
by the Canadian Section no later than the seventh of each month, as required. The 
Operating Committee may request forecasts of seasonal runoff volume at periods other 
than those representing month-end conditions if hydrologic conditions warrant. 
Preliminary seasonal runoff volume forecasts for the Columbia River at The Dalles. 
Oregon, shaH be made available by the U.S. Section on the second work.ing day of each 
month as required. 

C. Treaty Storage Regulation Study 
The TSR study is performed at least twice each month (within the first ten days and the 
last ten days of each month). AdditionaJ TSR studies will be performed at the request of 
either section of the Operating Committee. but not more often than once per week.. The 
actual and forecasted unregulated stream flows, variable energy content curves, flood 
control storage evacuation requirements. and variable flood control refill curves will be 
updated for each TSR study as agreed by the Operating Committee. 

During the Flood Control Storage Evacuation Perioo and the FJood Control Refill period, 
the project' s Upper Rule Curves wiU be detennined through 31 July by the North Pacific 
Region, Northwestern Division, U.S. Army Corps of Engineers. in accordance with the 
Flood Control Plan. These curves will be computed consistent with the timing of the 
TSR Schedule. 

D. Scheduling Agreements 
Unless otherwise agreed, requests by the U.S. Section of the Operating Committee for 
the regulation of the Canadian storage content will be made to the Canadian Section on a 
regular basis in accordance with the following procedures: 

1. WeekJy Agreement (or Storage Regulation during the Storage Drawdown Season 

a) Timing: A preliminary request will be made not later than noon each 
Thursday, followed by a final agreement by noon Friday. 

b) Confirmation: Confirmation of the Treaty Storage Operation Agreement will 
be transmitted via eleclronic mail or fax on Friday in accordance with the 
following formal unless otherwise agreed: 

This message confirms ow- verbal agreement on (day, month 
{spell-oUJ} , aruJ y ,wr) that the ___ (Jtoringldraft ing) of an estimated 
___ fifd __ (inlfrom) the whole of Canadian storage for the Period 
___ through is consistent with the Detailed Operating Plan. 
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This agreement is based on an estimated average inflow during the above 
mentioned period of __ kcfs to Duncan Reservoir. 

__ kcfs to Libby Reservoir. 
__ kcfs to Mica Reservoir, an 

Estimated average regulated inflow of 
__ kcfs to Arrow Reservoir, and an 

Estimated regulated outflow of 
__ kcfs from the Libby Project, 

That will result in average weekly Treaty discharges of 
__ kcfs from the Duncan Project. 
__ kcfs from the Mica Project, and 
__ kcfs from the Arrow Project. 

This operation of the whole of Canadian storage is based on the DOP TSR 
expected end-of· (,"ol1lh, exc~pt split April &. August) storage level 
for the whole of Canadian storage of __ bfd. 
This operation includes expected (slora8~ above/draft below) 
the end-of-month (except April & August) DOP TSR level fo r the whole of 
Canadian storage of __ bfd. 

c) Pericxl Covered by Weekly Treaty Storage Operation Agreement: The periocl 
covered by the agreement shall be from 0800 hours on the Saturday 
following the date of weekly request to 0800 hours on the Saturday a week 
later. Changes from the previous week's agreement sha1l commence at 0800 
hours on Saturday. or as soon thereafter as permitted by the limits of 
VD(B)7. 

d) Release Determination: The amount of water released or stored during the 
periocl of the Weekly Treaty Operation Storage Agreement will be 
determined by the changes in reservoir contents based on the recorded 
reservoir elevation and storage capacity tables for Duncan (Exhibit 9). Arrow 
(Exhibit 10), and Mica (Exhibit 11 ). The change in Arrow storage content 
will be determined using the recorded reservoir elevation at the gauge near 
Fauquier, B.C. 

e) Delivery: Storage releases will be made effective at the Canadian-United 
States border. The WeekJy Treaty Storage Operation Agreement will be 
deemed to have been fulfilled if the total amount of storage water agreed to is 
released from Duncan, Arrow, and Mica reservoirs. provided an amount 
equal to or greater than the storage water release from Duncan reservoir is 
concurrently discharged from Kootenay Lake. 

o Modification: If any modification to a written Weekly Treaty Storage 
Operation Agreement is agreed by the Operating Committee, a further 
written Storage Agreement superseding the original will be dispatched 
inunediately by the U.S. Section of the Operating Conunittee to the Canadian 
Section of the Operating Committee. In accordance with Section 12 of the 
LCA, the Canadian Section shall implement at the request of the U.S. 
Section, up to five (5) mid-week requests for changes to the Canadian storage 
operation. consistent with the 2002-03 AOP, this DOP. and operating 
agreements entered into pursuant to this DOP. 
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g) Provisional Draft: Scheduling arrangements for provisional draft from 
Arrow reservoir, in accordance with Section 10 of the LCA. shall be done 
during the Weekly Treaty Storage Operation Agreement phone call. and 
subsequently confrrmed bye-mail. 

h) Non-routine OperatiQn: Any special operation that is agreed to by the 
Operating Conunittee will be sujtably documented. 

2. Daily Agreement for Storage Regulation during Flood Control Season 

a) Forecasts: Day-to-day stream flow forecasts will be accomp lished by use of 
computer simulation by the National Weather Service River Forecasting 
Center. The regulation center required by the Flood Control Plan for the 
flood regulation will be located in the North Pacific Region, Northwestern 
Division. U.S. Anny Corps of Engineers offices in Portland. Oregon. 

b) Daily Requests for Project Outflows: Pursuant to the operating rules in the 
Flood Control Plan. the outflows from individuaJ Canadian storage projects 
are specified on a day-to-day basis. Requests will be coordinated by 
telephone daily or on an as needed basis, by conference calls between 
members of the Operating Committee or their representatives. The requests 
will normally prescribe the requested outflows as a mean daily discharge in 
cubic feet per second, for the 24-hour period from noon to noon of each day. 
Daily requests for project outflows will be determined by methods as agreed 
upon. and documented with a confirmation agreement by a message 
transmitted via e-mail or fax from the Corps of Engineers, in Portland, 
Oregon. The Canadian Section of the Operating Committee 01" their 
representative will make acknowledgment of this agreement via e-mail or 
fax. Any modification of the documented daily request shall be agreed by 
the Operating Committee before being put into effect. and shall be 
documented immediately using the procedure described above . 

3. Regulation during Winter Floods: Daily requests for project outflows from 
Canadian projects are normally implemented in the flood-control refill period. 
During the occurrence of winter floods (periods of high winter flows) in the Lower 
Columbia River, if a special regulation of Arrow storage becomes necessary to 
preserve the natural flood control storage effect. then the outflows from Arrow will 
be regulated on a day-to-day basis by agreement of the Operating Committee in 
accordance with the requests of the U.S. Section of the Operating Conuniuee. 
Insofar as possible the outflows from Arrow will not exceed the calculated natural 
lake outflows until the space obligated for this pllrpDse as shown on Chart 5 of the 
Flood Control Operating Plan is filled. The requests for such regulation will be in 
accordance with procedures described above. If. as a result of operation for winter 
flood control. a reservoir ends up above its upper rule curve. then an appropriate 
outflow schedule for that reservoir will be detennined to ensure that the reservoir 
will be drafted to its upper rule curve as soon as feasible. 
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VI. OPERATING GUIDES 

A. Operating Rule Curve 
The Operating Rule Curve (ORC) for the whole of Canadian storage shall be the sum of 
the ORC's for each of Duncan, Arrow. and Mica. The ORC for each of the Duncan. 
Arrow, and Mica Reservoirs during the period I August 2002 through 31 July 2003 is 
detennined in accordance with the reference documents of Section I, and is defined as 
follows: 

1. During the period 1 August 2002 through 31 December 2002. it is the higher of the 
FITSt Critical Rule Curve or the Assured Refill Curve. 

2. During the period I January 2003 through 31 July 2003, it is the higher of the First 
Critical Rule Curve or the Assured Refill Curve. unless the Variable Refill Curve 
(VRC) is below the higher of the above two curves; then it is defined by the VRC. 

3. During the period 1 January 2003 through 15 April 2003. it will not be lower than 
the Limiting Rule Curve designed to protect ftnn loads with recurrence of 1936-37 
hydro conditions unless a lower reservoir elevation is required for flood control 
(Exhibit 6). 

4. During any month in the 2002"'()3 Operating Year, it will not be higher than the 
Upper Rule Curve. defined as the maximum elevation of each reservoir established 
by flood control requirements and may be modified on mutual agreement for 
construction and other contingency requirements. 

5. Operation of Mica will be in accordance with the Mica Project Operating Criteria 
tabulated with specified qualifications in Section VD(C). Differences between 
Mica' s storage operation and its ORC (or Proportional Draft Point (PDP) if 
different) sball be balanced with equal and opposite changes to Arrow's ORC (or 
PDP) to the extent possible. The obligation to operate Mica and Arrow to produce 
optimum benefits in Canada and downstream in the United States will be deemed 
to have been fulfilled by operating to these criteria. 

6. The VRCts for Arrow. Duncan. and Mica shall be constructed based on procedures 
and power discharge requirements as specified in Exhibit 7. except that the 
Operating Committee. in consideration of mutually beneficial operating 
arrangements, may agree to use an alternate procedure for Arrow which uses 
Arrow local inflows (Arrow Loc:allnflow Method) as follows . 

a) If the current TSR study shows for the end of the current month that I) the 
projected Mica Treaty storage content is lower than its ORC. and 2) the 
Coordinated System draft point is on the ORC. then the VRC for Arrow will 
be calculated as follows : 

i) The forecast volume of inflow for Arrow will exclude the volume of 
inflow above the Mica project. This Arrow local inflow volume wiU 
be reduced by a forecast error such that there is a 95 percent 
probability thai lht: reduced rorecast is equaled or exceeded. 
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ii) The total Mica large! outflow as specified in VU(C) will be added to 
the forecast volume described in aO) above. 

iii) In computing water avai lable for refill of Arrow Reservoir the power 
discharge requirements for Arrow as specified in Exhibit 7 wi ll be 
deducted from the volume calculated in a(ii). 

b) During any period when the Arrow Local lnflow Method is used, the 
Mica/Arrow balancing (as described in subsection Vl(A)5 is not used . This 
is implemenled in BPA's hydro regulation model by setting the composite 
ORC for Canadian storage equal to the Mica Treaty storage content as 
defined in Subsection VII(C), plus the ORC at Arrow and Duncan. 

B. Rule Curves and Operating Data 
Rule Curves and Operating data are shown in both English and SI (Metric) units. Sl 
values are displayed with either one or two decimal places to assure consistency with 
English WIilS and do not imply that level of precision. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Assured Refill Curve for Duncan. Arrow, and Mica. 

First Critical Rule Curve for Duncan, Arrow. Mica. 
and tbe whole of Canadian storage. 

Second Critical Rule Curve for Duncan. Arrow. Mica. 
and the whole of Canadian storage. 

Third Critical Rule Curve for Duncan. Arrow. Mica. 
and the whole of Canadian storage. 

Fourth Critical Rule Curve for Duncan. Arrow, Mica, 
and the whole of Canadian storage. 

Lower Limit for Operating Rule Curve based on 
1936--37 Hydro Conditions. 

Variable Refill Curve Procedures. 

Coordinated System Loads and Resources 

C. Rule Curves for Future Operating Years 

Exhibit I 

Exhibit 2 

Exhibit 3 

Exhibit 4 

Exhibit 5 

Exhibit 6 

Exhibit 7 

Exhibit 8 

1be Second, Third. and Fourth Year Critical Rule Curves for future operating years are 
not included in thi s OOP (as they were in prior DOP's) because there is no change from 
the AOP values. 
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D. Reservoir Capacity Tables 
The following tables shall be considered to be the official storage for the projects: 

l. 

2. 

3. 

Duncan Reservoir Capacity Table (based on BC Hydro 
Table dated 21 February 1973). 

Arrow Reservoir Capacity Table (based on Be Hydro 
Combined Storage Table dated 28 February 1974). 

Mica Reservoir Capacity Table (based on BC Hydro 
Table dated 25 March 1974). 

YD. OPERATING LIMITS 

A. Duncan Project 

Exhibit 9 

Exhibit 10 

Exhibit 11 

1. Maximum outflow is 566.34 cubic meters per second (m'/s) (20.000 cubic feel per 
second (cfs» through outlets with the limit of 283. 17 rn'ls (IO,CXX> cfs) each month 
in the TSR model. 

2. Minimum average weekly outflow is 2.83 rn'ls (100 cfs). 

3. Maximum rate of change in outflow is normally 113.27 rrt'ls (4.00Cl cfs) per day 
unless a larger change is necessary to accomplish the objectives of the Flood 
Control Plan. 

4. Normal full pool elevation is 576.68 m (1,892.0 feet). 

5. Normal minimum pool elevation is 546.87 m (1.794.2 feet). 

6. Normal maximum reservoir average monthly draft rate in e levation during any 
month is limited to 0.30 m (I foot) per day. 

B. Arrow Project 

1. Maximum outflow is limited to physical capabiljty only, except during January 
when Attachment C to the LeA requires that outflows in actual operations and in 
the TSR be limited ( 0 a maximum of 2.265 rn'ls (80,(xx) cfs) unless higher 
outflows are needed to meel flood control requirements. 

2. Minimum average weekly outflow is 141 .58 ml/s (5.()(X) cfs). 

3. Maximum rate of change in outfl ow is normall y 424.75 rn'ls (15.000 cfs) per day 
unless a larger change is necessary 10 accomplish the objectives of the Aood 
Control Plan. 

4. Normal full pool elevation is 440.13 m (1,444.0 feet). 

5. Normal minimum pool elevation is 419.98 m ( 1.377.9 feet) . 
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6. Normal maximum reservoir average monthly draft rate in elevation during any 
momh is limited to 0.30 m (I foot) per day . 

c. Mica Project 
The Mica Project Treaty storage opera tion in the TSR will be according to the Mica 
Project Operating Criteria shown in the following table except as qualified in subsections 
Vll(C) I through Vll(C)8. 

1. Variable Refill Curves (VRC) shall be constructed according to Exhibit 7 with the 
31 July Treaty storage content of 8.634.54 hm3 (3,529.2 ksfd). However. the 
Operating Committee may agree to set Mica's VRC July refill target equal to the 
Mica End of Month Storage Content of 8455.94 hJnl (3.456.2 ksfd) indicated on 
the fo llowing "Mica Project Operating Criteria" table. 

2. Mica project operation will be determined by the End of Previous Month Arrow 
Storage Content as shown in the following table, except for the limitations or 
changes required by subsections Vll(C)3 through Vll(C)8. The End of Previous 
Month Arrow Storage Content shall be determined from a current TSR study. 
except that during January through July only the norrnaJ procedures for 
detennining Arrow's VRC (as specified in Exhibit 7) will be included. Mica's 
operation will be defined either by a Target End of Month Storage Content or a 
Target Month Average Outflow. 

3. Mica operation to the Target End-of-Monrh Treaty Storage Contents shall be 
limited by the Minimum Outflows shown in the following table and as defined in 
Note 'lJ. and by the Maximum Outflow as defined in Note 11 when the Target End­
of-Month Storage Content is below 8.634.54 hm] (3.529.2 ksfd) unless needed to 
accomplish the objectives of the Flood Control Plan. 

4. Mica operation to the Target Month Average Outflow shall be limited by the 
Minimum Target Treaty Content shown in the following table. Mica ourtl ows 
shall be reduced as required down to a lower limit of the Minimum Outflow shown 
in the table below. to prevent draft below the Minimum Target Treaty Storage 
Content. Minimum Outflows may cause the reservoir to draft below the Minimum 
Target Treaty Content. 

5. During July. the Mica operation to the Target Month Average Outflow shall not be 
less than the outflow necessary to meet the Target End-of-Month Storage Con tent 
of 8.455.94 hm' (3.456.2 ksfd). 

6. Mica outflows will be increased during the months October through J une as 
required to avoid vio lation of the Upper Rule Curve . 

7. Each month. within two working days of detennination of the fmal TSR. normally 
available within the first ten days of the month, one correction to the adjusted Mica 
outfl ow may be made. consistent with subsections Vll(C)3 through Vll(C)6. 

8. Storage releases from Mica in excess of 8.63 km3 (7 Maf) thal result from 
operat ing Mica under the criteria described in VI1(C)2 through VI1(C)7 above will 
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be retained in the Arrow reservoir. subj ect to flood control c riteria at Arrow, and 
Mica wi ll be reduced to Minimum Outflow as required to minimize releases in 
excess of 8.63 kJnl (7 MaO. The total combined storage draft from Mka and 
Arrow will not exceed 17.39 kIn' (14.1 MaO unless flood control criteri a will nOl 
pennit the additional Mica storage re leases for minimum flow purposes to be 
retained at Arrow. 
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MICA PROJECf OPERATING CRITERIA (English) 

August ]· ]' 2.600 • PUll. 3,486.2 34.000 ]MOO 
1.6SO • 2.600 ]6,000 0.0 ]MOO 

.............. ....... f:! ... . J.~.o.. .. .. .. J.9 .. 999 ...................... ....... 9}}' .............. = .......... l~l~ .. . 
August 16-31 3.400 · PUU. 3,.529.2 ]',000 

1.4SO • MOO 21,000 0.0 1.5.000 

..................... f:! .. : .. ~,~~.o.... .. ... 39 .. 999 ............. : ............... 9;f:! .. . . . ..................... l ~I~ ... 
September 3.460 FUll. 3.329.2 10.000 

1.810 • 3.460 22.000 0.0 10.000 
140 1.810 24.000 0.0 10.000 

.. ................... f:! •. : .. ?'!Q..... . ... !J..999 .............. ........ ..... .. 9;q ... .. .. .. ......... ....... . l9!~ .. . 
()raobcr 3,22.!l PUU. 3.396.2 34.000 10.000 

2,.530 • 3.22.5 21.000 0.0 10,000 
1,1WO 2.330 23.000 0.0 10,000 

... ........... ....... q .. : .. ! .. ~ ... .... ! .2 .. 999............... .. ..... 0.0 • 10,000 
November 3.280 FULL 20,000 · .. .... o~o ........ ·· .. · .. · .. · .. · .... ii:ooo .. · 

2.610 . 3,280 22,000 0.0 12.000 
830 2.610 24.000 0.0 12,000 

............. ....... q .• : . . ~~ ..... .. .. !.2 .. 999 ............ .......... ... .... 9;q .. ........ .. .............. lf:~ .. . 
December 3.290 PUll. 22.000 341 .3 21 ,000 

1.89S • 3.290 2.5.000 341.3 21,000 
1.000 I,m 27,000 341.3 21 .000 

... . . . .. ...... .. ..... q •. : .. ! ,99!! . .. • ... !9 .. 9Q9.. • • • • • .. .. • • ... • • .. .. .. .... !!'};~ ...... . . . . . ... . .......... f ~ :QI?I:l .. . 
luury 2,980 FI.JU. 24.000 91 .3 1.5.000 

2,060 . 2,980 26.000 91 .3 J ' .000 
2.020 2,060 24.000 91.3 1.5,000 

...... ........ ....... q .. : .. ~.~ ... .... ;2JI .. 9Q9 ............................. ~!.} .......................... l ~IQI?I:l .. . 
1.810 FI.JU. 21.000 0.0 1.5,000 

180 • 1.810 23.000 0.0 1'.000 
19(1 180 25,000 0.0 1.5.000 

....... . .. .. .. ....... q .. :._!~ .... . ..... ~ .. 999 ...... .. ..... ..... . ... ....... 9;q ..................... . .... l ~J~ .. . 
1.510 PUU. 18.000 0.0 1'.000 
1,290 . 1.510 24.000 0.0 1',000 
1,0'70 1.290 20,000 0.0 1'.000 

... .... ....... ..... .. q .. : .. !·PJ9 .... .... ]:.1 .. 999 .......... .... .. ..... .. .... . . 9;q .. ............. . . . . .. ..... J ~,~ .. . 
Apri l ) •• , 1.690 fUlL 281.3 34.000 13,000 

I.JOO . 1,690 0.0 ).4,000 13.000 
800 1.300 18,000 0.0 13,000 

.............. ....... q ..... ~ ..... ...................... ~1 .............. : .............. ~,~ ... ..... l ~l~ .. . 
April 16-30 980 PUU. 1' ,000 0.0 14,000 

1.5.5 • 980 13,000 0.0 13,000 
13' 1.5.5 0.0 21.000 14,000 

.............. .... ... q ..... ?:~~ .......... )9 .. 999 ........................ . . ... 9:q ............ ... : .......... 191~ .. . 
May 340 FIJU 10,000 0.0 10.000 31 

24' • 340 10.000 31 0.0 10.000 31 
ISO 24' 16,000 0.0 10.000 31 

....... .............. Q .. ... !~ ..... .. .. ]:9~ ..... . ............ . ... ... .. .. 9;q ... ..... .. ............... . l9:~.3f.. 
June 1.480 FULL 10,000 0.0 10,000 31 

1,070 1.480 10.000 31 0,0 10,000 31 
480 1,070 12,000 0.0 10.000 31 

... . .......... .... . .. q ..... ~ ..... ..... 1.8 .. 999 ...................... ....... 9;q .................. ....... . ~9!~}!. 
July 1,940 PUU. 3,4.56.2 )4,000 10,000 31 

1.820 1.940 19,000 0.0 10,000 31 
1.700 • 1.820 12.000 0.0 10,000 31 

o . 1.700 27 000 0.0 10000 31 
~ 11 For cod-of·mooth JIOnge COIIteDt W'geI operatioo, a muimum outflow 0£34.000 ds wtUapply If the Target End-of· 

PI:riod Stonge Coatellt is less than 3'29.2 ksfd in every mootb, eKC:pl Apri l 16-30 the maximum outflow is 27.000 cfs. 
'11 For mDDtb a~~ ootflow WJeI ope:ratiOll . Mia! outflows will be: red.1.ICC:d to minimum to maintaia the fC:SC:I'Yoir above 

the Minimum Tuget Treaty SlOI1I.gc CoaleDt. 
li The Eotiries have agreed 10 cbao~ tbe: Mia! Minimum Outflow from 8,000 cfs listed in the AOP to 10,000 cfs. 
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MICA PROJECT OPERA TING CRITERIA (SI) 

1Ip$11 · 15 6361.2 • F\JLL 8529.3 962.n 424.15 
4036.9 . 6361.2 453.01 0.0 424.1S 

0.0 . 4(136.9 .••.. ~.I:!~ .. _._ ....... .. : ..... ... .. ..... !l:Q . . . . ... . ... . . _ .. __ ...... _. ~AA:?t __ 
~gv:,i ·f6.]y · . ·iiii, ... ·· .. : ·AU .. ·· 8634.5 424.15 

3547.6 • 8118.4 ''H.M 0.0 424.15 
..... . .... .. . 0.0 . 3541 .6 149-'0 . .. ..... p:Q .. ___ ....... ___ ........... ~y:?~ .. _ . 'i46ii" -... fui[ ' " -..• - .. .. ---- ..... ·····8634:5 ····· 283.11 

4515.1 . 846S.2 622.91 0.0 283.11 
1810.5 . 4515.1 679.60 00 283.11 

0.0 _ 1810.5 .. . .. . 'IIQ6A~ ........ _ ••••• :.. .... .. no 283.11 
~. - .... .. ii90::C ···· All '" 8301J.l .. - .... --- ........... ··~'i.71" · ' · '·'- iSii=" '-

6189.9 • 7890.3 '9"1.6' 0.0 283.11 
0011 . 6189.9 651 .29 0 .0 283.11 

. .. ~.Q .. . . : .. ~L'L . 906.14 • no 283.11 
~~;';;.bt; ' .. . 8024.8 FULL • . ••• 'S66.3.4 ...... ... .... -- .... ... - .... ... 0.0· .. ···· .. ····· .... ·· -.. -- ' )39.80'" 

6335.6 . . 8024.8 622.91 0.0 339.80 
2030.1 6385 .6 679.60 0.0 339.10 

......... ___ • 0.0 . 20)0.1 ..... ~.!~. __ ... ....... .......... ... __ .. 9:9_ ... . _._ .. . ___ ........ _ .. _ !!J.~ .. . 
--~.3'''''' M .i .... 622.91 1Il'.0 '904.65 

4636.3 . 8049.3 107.92 83'.0 '!M.M 
2«6.6 . 46)6.3 764.55 13'.0 '!M.M 

........ __ ...... !l:9 ___ .: .. ~~:~ ......... ~~ ....... _ ..... _._ .. _____ 835.0 594.65 7290.9 fULl. 619.60 ·---.. nJ'. ... ...... · .... .. .. ...... ·-- :.iA:1l .. · 
5040.0 • 7290.9 736.24 223A "24 .75 
"1M2.! so.eo.O 6Jq.6O 2l.l.4 424.75 

___ ......... . 0.0 . 4941.1 1'12.81 __ .... m ;! ....... __ . __ ... _ ..... __ .. ~;Z.:4:?~_ .. . '44'ii."3"'· -- 'fUi..[ ' " ..•. - :'iii.65" · -.. -_ ....... -..... --- 0.0 424.15 

1908.3 . 4421.3 651.29 0.0 424.15 
-464.9 1901.3 707.92 0.0 424.75 

• __ !l:Q .... : • .'!~:~ .... 651.:2') 0.0 424.75 
~-.-- . .. - 3841.2 RJU. ----· -;09.1ii .. -----·· .. • .. ·• .. · .. · · .. · ·--ji,O·-- ·-- ·----- .. •· .. ·--- .. --4jAj; .. · 

3 ]56. ] . 314.1 .2 679.60 0.0 414.15 
26119 3156.1 566.].4 0.0 424.15 

i.&;,;.j" -_-,-, .. -... .. 9:~ .... : .. ~!?~~ ... 164..55 ...... . !l;9 ......... . .. ... .... . ...... ~:P.-;?t _. r.
t
.... 41).&.8 RJU.. ••• .. •• ...... --·-- .. --· 6iij" .. -· 961.17 3Ci8.12 

3180.6 • 4134.8 0.0 962.77 368.11 
1951.1 . 3180.6 509.70 0.0 368.12 

0.0 • 1957.3 . 64.3 • 902.11 368. ]2 
~-ii;jO --' .~:~~ . '-.. ' ;~97~ '" ..... ~:-:~~ .... -.- ........ -. -.... -....... ~:~ ............ .............. =:~ .. . 

1198.3 ]847.2 0.0 164~5 396..u 
0.0 ~ 1791.3 .... . ~}.' !? .. __ ... ______ .: .... ____ 0.0 • 213.17 

~y .... --- -. '· il"IT ···:'RJi.[··· 183.11 --·· ·- ·O:O··· ........ ·· .. ··· .. · ...... iiii7·JJ 
'99.4 1]] .8 213.17 31 0.0 283.1131 
361.0 599..4 453.07 0.0 283.11 JI 

.......... __ • 0.0 • ~1.0 __ ._.~.~. . ........... .. ........ 0.0 283.1131 'j6iiii '"'' PUU ''' 283.11 -- .... · o~o·--- .. · .. · -- --- .. · .. · .. · .. ·iiii7·jj - 2611.9 3621.0 21].1131 0.0 283.1131 
1114.4 2:611.9 339.10 0.0 283,17 31 

.. . _ .. __ ._ ... __ . 9,Q ... __ · __ !!?~:~ ... 509.10 0.0 283.1131 41-46.4 RJU.. ....... ...... - •...•.. --i4;i9 ' " -- ...................... iiii.n .. ······ 'jjjXi ji 

4452.8 "746.4 538.02 0.0 283.1131 
4159.2 • "'52.8 339.80 0.0 2!3.1131 

0.0 . 41.59.2 164." 0.0 283.1131 

"""', 11 For md--of·mooth stcnge COIItenl target opeI1IbOll. a muimum outflow of 962.77 mJ/s willipply iftbe Target Eud--of· Period 
Stonge: Cootenl U las IlwI 8634.5 hml io every IDODth. excepl April 16-30 the muimum outflow b 764.55 m'/s. 

2/ For IDOIlth average outflow target open.tioo. Mica oudlDws wiU be redLiced 10 minimllm to maintaio the resefVoir above Ihc: 
Minimum Target Trcary Stonge Content . 

.11 TlIc Entities have agreed 10 clWlge !be Mica Minimum Outflow from 226.'3 mJ/s Iisled in !he AOP LQ 283. 17 rn 'I • . 
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EXHIBITS 

Exhibit 1 - Assured Refill Curves (Englisb) 11 

DUNCAN MICA ARROW 
w .. ,. ..... w_ w_ 

19)1 ...... 193 1 
A_ 

'''' 
A_ 

MICA ..... PDIl ARC ..... PDIl .. "" eRC' ARC ..... """ ...... .... ARC - .u .. ~ .. .... .... .. "'~ .. .... .... .... .. ... .. .... .... v ... 
"" '320 "" " .. 1".9 ""- >Un """ ]"77 .,,. ]J><] "". "'" " .. "'" IIM.l 975.1 "". - 01'" ''''' "'" , .... "'- .. ,n """ m71 lOSS.] 1190.7 ,m I t"6l6 """" -" 1939_1 1~:I.1 ]",. 

"" "'. " .. ]". ,,'-' J>< ".,. """ 
,.,. .... :14).) , .... , .- " .. """ '16.0 ... "'" .,., 

'" , ... . '1' ·u "" "" """ ."", ..... , "-, 1.01. ,."" ..... .,- .1'12." -l66.7 , .. , 
..... ' '" , .. -:119 ·u ,... .." ""'" · 10311 _1.50&.1 73).7 1610 . ''""' ..... .""", -439 . .1 _IS .... 1911 . - '" , .. ..., .", '" 3119 ... .n, · 14.2 144.' "". ,." 10000 ·12J..oI' -382.1 · 1~ .2 219j . 

"" '" 
.,. ." .1.0 "'., "" """ """ -II ." 1»1,6 ,m. "" 0000 _2117 -61.2 - II. .. "10. 

"" '" , .. "' 
,., "'., "" """ ., .. _S. I Ilt7..ol "" . . ." .... "'" ~ ] -1:11.' ..... 

llo< <6, , .. J6' ", ". m] """ m ,u "". , .... .... .... , ... 'Ll ':267.' ,m 
N~ ... , .. '" ,u "'. "" """ 2176 6l.] 3110." 197). 1 .. " .... ,," '''' .221.6 IlS7. 

"" '090 , .. ... "" '" 1m """ "" '71, 33)1.0 ,..,. , ... , .... ... , ] .... -194.' .. " ... lllO , .. lllO .., '" 13110 """ 10110 .." ]ll6.> '719 
,.,,, ,... 

'"'' 10." -1.1 .... ..., 
.". 'OIl ..,. 10.' 1:11 . "'" JOOO ]"., "'-, 3SZU ,,"'- .. ,., ,... ,,"" 921 "1 · 1.6 , 

""" .". 'OIl ~'" '" OJ "'" """ 
,.,., ''13'.1 m" ,.,.. 

"'" 
,... =- IUI.7 U29.2 , 

Exhibit 1M - Assured Refill Curves (81) 11 

19]1 ,..-.iloobk 1911 A._ 1911 A ........ MICA ..... Al • .. ..." ARC ..... PII. ...... , (11[") A'C ..... POll .... "" ... , A'C 

"'. ... "' . M~I5 4' "'" ... ... "'.~ ... 
,,,).2' 'U) U06) .,.., Im.,u 107.92 19U1 !liM In.' ,.,.., I"" 16 10104.32 ,OU "''' .m ,.. 
]Jut "''' nUl "" 110UIS 10m .... ll "''' ,m.1 3201613 1.1'" l.lO.'19 .'44.2 "',. 

"" " . ., ..... 10)91 "" "'-', "".9l IU. lJ19 UN2 19l1.31 \274."26 """ 1lSl' 2lU 

'71' ., .. .. ,. ... "'". "" " .",-" -tn.6 201.1 380.61 IU1.6' .m. ... .,.,.3 .(d.!.6 

lUI .au. · 1470 " . iJ1.49 4241:1 .",-" ·111' 1793 I "'1.99 lllL6' _129.61 . 101:1.1 _171.' ... 1:1.72 '''1 .",'6 -11.1 91.1' '22:6_H - Il~ JI .l61' 3.1"6 11/1 71 "". ·J4Y/ll ·936' -~.6 

"" 11.\2 1.16 ., .. •• 73.43 ... , _IU2 _279 JIO" 111461 2:16 S3 ~'" · 149.' .279 .. Illl U] '29 ", 01." ... , ... 10 -IH <16177 111.01 I.IJII .... "., _'2100.3 

"" "'" u, ,= 'OA , .... .." '''19 .,. b9~.4 119.3:1 1.1.3l1 "" Ill> ....., 
N~ 19)7 Ul " ... '" 146.31 a . .." 6L61 "" , .... 161-" 141 .:11 126_94 ,,,. "., 
Od "'.17 U3 21., " . 1 1-'1.111 ... " 161.15 .... , .UU .16.00 ' 41-'1 l'l441 ",. -47:19 ... "" III ' UI \61.2 "' ... ... " "'.'-' 1476.0 .. '" 1115.21 141~ 9IJ." "". ." ..., 

".~ Ul 12U4 Ill'" 1").Al ... , ..... IllDl 1630.6 "11.71 141-'1 lUI 19 "',. . )3 

.." 

,... OIIl!abibiIl ... edJtiI l Jot; 

II TIle "-eel Refill ~ iadiCllce. Ibr; md-of-1IDl1h 5IDnF I:'CXIlmt reqoiftd 10 w:ure rd'in oft.ao.diu seon.ae by ) 1 July bQed 011 19)1 
bUtaic:al1llOalbly inflow. TIle 1IIOIIth/y iDfbw a! c:K:b rt:StI"YCU is reduced by deductio, Ibr; Powa DbcbarF ReqWIftDmIll and WIlta' 

requim:I f.,.. refill. if u y. a! upWeaIn resen'Oirs. TIle l!DlitiellDay ~ 10 ~ the aa.. UpOD Ibr; compkOOa oflbr; Refill StIICty by Ibr; 

OperuiJl, CommiItCc 
11 Upwa.m rdiU requiremeal: tbac: nJues an: c:omputCd by SUbtractiol eurrml monlb from prev;o.u __ lb'. hip of Mica's ARC or CRCl 

CACqIt July value is Mica full oialll previous moalb's hip of Mica', ARC m- CRCI . CRCI is Jbowa iu E..hibil 2. 
31 III.now. are from tbe 1990 l.cvd Modified SU"C:UDfknr,> (HydroRm file). 
u PORs are from !be 2002-<l3 AOP. 
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Exhibit 2 • First Critical Rule Curves (Englisb & SI) 
End-of-Mo nth Usable Storage Conlent 

(EacIbh) 
""fd) 

(51) 
Ihm3) 

Month Mka Arrow Duncan Total Mka Arrow DunCAn 
AU2US1 15 3529.2 3579.6 705 .8 78 14.6 • .,<> 87S7 .8 1726.8 

August 31 3527.6 3571 .0 7('" 78 11.1 8630.6 87S3.9 1726.1 

~lember 3526.5 3576.9 70 1.6 711m.O 8627.9 8751.2 1716.5 

33)2..0 3356.5 60S.' 7374.4 1152.1 8212-0 1671.1 

November 3110.4 3 133.3 "".3 68&4.0 1609.9 166.5.9 1566.6 

Dccembe< 2142.9 1550.2 411.0 581L1 6955.4 62393 Inn .7 

aoUM)' 1187.4 17 14.4 ' 3<.6 3836.4 461 7.7 41'94.5 514.0 

lSS4.6 1295.9 lSI..) 3008.' 3103.5 3170.5 387.3 

Much 144U 1136.9 ' 462 2731.9 354U 2781.5 351.7 

April 15 733.7 H7.8 141.1 1452.6 1795.1 141).6 J.4.U 

Apri1 30 83.0 380.7 137.0 600.7 203.1 93 1.4 ) 35.2 

May 54] .] 1034.0 " ... 1827.3 1329.1 2529.8 6 11.7 

one 2 190.7 ""'.3 51.4.0 528 1.0 5359 8 6271.7 1212.0 

ulv 3]S4.3 3368' 70<.0 1426.1 8206.6 824 1.4 1722.4 

Source: FlfSt-year critical rule curves from the 2002-03 AOP. 

Exhibit 3 • Second Critical Rule Curves (Englisb & SI) 
End-of-Month Usable Storage Content 

(EacIbh) (SQ 
(bfd) (!un') 

Month MIa Arrow Duacaa Total Mia Arrow Du ..... 
August 15 3495.6 3544.1 102.. 7742.8 8552.) 1672..7 1718.5 

August 31 3454.1 3502.7 ..... 7647.6 "UO.I 8369.7 1690.1 

Septombe< 3"'" 3301.4 655.8 _ .7 7912.0 ..... 3 1604.5 

2!64 .• 2115.4 593.2 6343..s 1009.3 10594 1451.3 

November 2229.' 2268.' ..... 4937.9 5455.4 5549.1 1076.5 

Dccembe< 18lS.4 1621.1 269.5 3713.0 4441.6 3983.3 659.4 

aoUM)' 700.' 626.3 &4.0 1411 .1 1714.6 15]2.3 '205.5 

Much-' 
6932 665.0 14.1 1433.0 1696.0 1627.0 113.0 

643.3 670.9 51.7 'm.' 1578.1 1MI.4 141 .2 

April 15 .... 41.4.7 ", '62' 219.9 1039.1 '.5.1 

April 30 7!1.21 310.71 n2 533.1 114.0 1 9lul '11.9 

!May 494.9 1&4.0 90.' , ... , 1210.1 216'2.1 121.7 

""" 1716.0 '906' , .... 3972.3 '369.6 ...... 615.0 
,Iy 2147.1 2901.' 491.6 6252.9 ... " 7115.'2 1'21'" 

I Adjusted for CrOSlOver J 

1'0,.1 
11'119.2 

1\lIIM 

1909!I.7 

18042.2 

16142,4 

14217.4 

93116.1 
7)61.3 

6683.9 
]553.'1 

1469.7 

4470.7 

J2920..s 

18170.4 

Total 
189435 

117 10.6 

17610.1 

15S20. 

12081 .1 ..... , 
345U 

3306. 

J361 • 

1.-2.'2 

" ... 
359.'-3 

9719. 1 

152911.3 

Source : Second-year critical rule curves from the 2002-03 AOP, excepl when higher than the first year critical 
rule curve use the first year criticaJ rule curve. 
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31 

Exhibit 4 - Third Critical Rule Curves (English & Sn 
End..o(· Mo nth Usable Storage Content 

2898.11 3079.7 S7I.6 7U4.11 

2M2.3 2671.2 S32.7 64891 6S3S." 

2'17H 2 1811 .S .. n .7 S082.6 53S .. ... 

1"76.1 1384.0 21 7.0 361 1.4 3386.1 

SOl.O SI4.o4 61.0 112S.7 12Ji..5 

"89.6 .. u.!! "5.1 1197 9 1016.6 

"96." 4302 .57.7 1214..5 10Sl..5 

3 1.0 181.6 ' H 1.5.11 ..... 3 

0.0 I3 .S S7.1 0.0 H .O 

160.3 394.0 1&.8 J922 9640 

1257 .6 1288.6 192.3 )(176 8 lUl.7 

1815.8 1541 .!! 346.1 4442.S " 50.5" 

Source: Thicd·year critical rule curves from the 2002-03 AOP. 

Exhibit 5 - Fourth Critical Rule Curves (English & SI) 
End--of·Month Usable Storage Content 

(Engl"",) (51) 

(bId) (11111]) 

" U .5 .6 
130).) 

10000A 

S3O.9 

'''9.2 
112.1 

141.2 

14114 

139.1 

460 

470.S 

1146.11 

Month Mica Arrow DuDcan ToW MIc. Arrow l>uncan 
August 15 1809.7 11135.2 361.' .a1 3.1 4421.6 4490.0 

August 31 1697.2 169l1.4 336.7 3132.3 " IH4 41.5.5 .3 

Seplembeo' 1484.6 1334.1 312.0 l131.4 3632.2 32M.7 

Delabeo' 11.53.0 1194.7 160.0 2507.1 2820.9 2<)23.0 

November .588.4 604 7 70 .0 1263.1 1439 .6 14111.!! 

December 1.5 \.3 193.0 0.' 344.' 370.2 472.2 

January 0.' 0.0 0.0 0.' L2 0.0 

Febnwy 0.0 0.0 0.0 0.0 0.0 0.0 

Source: FoW1h·year critical rule curves from the 2002'{)3 AOP. 

Exhibit 6 - Lower Limit for Operating Rule Curve (English & SI) 
End--of·Month Usable SIORac Content 

(Englbh) (SI) 
(bfd) (hml) 

Mon t.h Mica Arrow Dunaon Mica Arrow [)unc.n 
anUM)' 365.0 337.7 57.5 893.0 826 .2 140.7 

February 233.2 198.1 21.8 570.5 48~ .7 53.3 

"""'. 29.8 25.9 3.5 72.9 63 .4 8.6 
~I 15 0.0 0.0 0.0 0 .0 0.0 0 .0 

Sow-ce: ECC Lower Limits for Mica. Arrow. and Duncan are from the 2002·03 AOP. 
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902.b 

IIll .1 

763.3 

391 .5 

11l.3 

J.> 

0.0 

0 .0 

Total 
9810.2 

<JIll. .. 

7f16I.J 

fl1 1S.3 

3O'lO 3 

843.1 

h2 

00 



Detailed Operating Plan (or 2002-03 

Exhibit 7 - Variable Refill Curve Procedures (Eoglisb) 

The Vari.ble Refill Curves (YRe) indicate the eod-of-month storage content required to refill Canadian storage 
based on forecasts of natural inflow volume. 1be probable forecast volume al each reservoir is reduced by 
deducting the 95 percent confidence forecast error. Power Discharge Requirements (POR). and water required 
fOf" refill at upstream reservoirs based 00 the ORe. The 2002-03 AOP studies made for the U.S. Coordinated 
System operation indicate that the POR's for all cyclic reservoirs must be greater that project minimum release to 
aUow filling in acwrdance with the Principles and Procedures; coincident with carrying system firm load when 
the Colwnbia River 81 The Danes natural January-July runoff volume is lower than 95 million acre-feet. The 
following scbedule for PDR', will apply when computing the VRes during the period January I through June I. 
unJess the Operating Committee agrees to updated study results. 

POWER OISCHARGE REQUIREMENTS, IN CFS 
FOR JANUARY - JULY VOLUME RUNOFF 

OF THE COLUMBIA RIVER AT THE DALLES, OREGON 

Project Jan Feb M .. ApI Ap2 Moy 

Mica PD!U 
ARC 3000 3000 8000 15000 25000 25000 

SOMaf 3000 8000 8000 15000 15000 20000 
95 Maf 3000 3000 3000 3000 5000 5000 

llO Maf 3000 3000 3000 3000 3000 3000 
Distribution Faclors 0 .9750 0.9770 0 .9740 0.9812 0.9650 0 .7950 
Forecast Errors (ksfd) 652.9 510.3 465.3 444.4 444.4 360.4 
Ar[Qw PDRs 
ARC 5000 8000 20000 40000 40000 45000 
80Maf 5000 15000 15000 20000 22000 28000 
95Mof 5000 5000 5000 8000 13000 23000 

110 MaC 5000 5000 5000 5000 13000 23000 
Distribution Factors - Total 0 .9710 0 .9747 0 .9691 0 .9741 0 .9530 0 .7483 
Fo=uI Emn (ksfd) - TouJ 1233.1 987.3 825.3 715.1 715.1 501.4 
Distribution Factors - Local 0.9680 0.9730 0 .9640 0 .9680 0.9390 0 .7020 
Fo=uI Emn (ksfd) - Local 761.8 632.8 504 .9 403.2 4032 341.8 
Dvacan POlis 
ARC 100 500 1500 1500 1500 1500 

80 Mar 100 100 100 100 800 1000 
95 Maf 100 100 100 100 300 500 

110 Maf 100 100 100 100 100 100 
Distribution Factors 0 .9720 0.9790 0 .9740 0 .9790 0 .9570 0 .7580 
Fococu, Emn (ksfd) 289.7 266.7 238.5 215.5 215.5 179.3 

Notes: 

J .. Jul 

25000 25000 
21000 21000 
15000 19000 
15000 19000 

0 .4950 N/A 
360.4 N/A 

50000 51000 
43000 45000 
43000 45000 
43000 45000 

0 .4631 N/A 
501.4 N/A 

0 .4270 N/A 
341 .8 N/A 

1800 2000 
2800 3200 
2800 3000 
2800 3000 

0 .4690 N/A 
179.3 N/A 

1) If the forecasted natural January through July volume runoff al The DaUes is less than 80 Maf. the Power 
Discharge Requirement in the 80 Maf schedule will be used . For intermediate forecasled volumes, the 
Power Discharge Requirement will be interpolated linearly between the values shown above. 

2) POR's are from the 2002-03 AOP but Arrow', forecast error in January is updated. Dati may be revised 
upon completion of the Operating Committee Refill Studies. The Canadian Entity reserves the right to 
request changes to the revised data. 
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Exhibit 1M - Variable Refill Curve Procedures (SI) 

'The Variable Refill C urves (VRC) 'Micale the eoo-(,)f-mo nth storage content required to refUl Canadian storage 
lbased on fota::asts of nalural inflow volume. The probable foree"sl volume al each reservoir is reduced hy 
deducting the 95 percent confidence forecast error, Jlower Discharge Requirements (PDR), and water required 
for refill at upstream reservoirs hased on the ORC. The 2002.03 AOP studies made for the U.S. Coord in81 
System operation indicate that the PDR's for aU cyclic reservoirs must be gre:uer that projecl minimum release to 
lallow tilling in accordance with the Principles and Procedures coincident with carrying system finn load when 
the Columbia River al The Dalles nalunJ January-July runoff volume is lower than 117.2 km l. ThI! fo llowing! 
schedule for POR's will apply when computing the W C's durin~ the period January I thruugh June: I, unless the 
Operaling Commiu~ agrees lO updated study results. 

POWER DISCHARGE REQUIREMENTS 
FOR JANUARY - JULY VOLUME RUNm'F 

OF TIlE COLUMBIA RIVER A T THE DALLES. OREGON 
(ml'a) 

ProJed Jan Feb Mar Api Apl May 

Mk:a rna" 
ARC 84 .95 84 .95 226.53 424.75 707 .92 707 .92 
98.68 km] 84.95 226.53 226.53 424.75 424.75 566.:14 

J 17. 18 kml 84.95 84 .95 84.95 84.95 141.58 141.58 
135.69 11m3 84.95 84.95 84.95 84.95 84.95 84.95 
Distribution FactOR 0 .9750 0 .9770 0 .9740 0 .9812 0 .9650 0 .7950 
n lrecasl Errors (hml ) 1597.4 1248.5 1138.4 1087.3 1087.3 881.8 
Arrow PURs 
ARC 141.58 226.53 566.34 1132.67 1132.67 1274.26 
98.68 km) 141.58 424.75 424.75 566.34 622.97 792.87 

IJ7.18kml 141.58 141.58 )41.58 226.53 368.12 651.29 
135.69 kml 141.58 141.58 141.58 141.58 368. 12 651.29 
Distribution FaclOrS - 1'OIal 0.9710 0 .9747 0 .9691 0 .9741 0 .9530 0.7483 
~'On:CUt Emlf'S (hml) - Total 3016.9 2415.5 2019.2 1749.6 1749.6 1226.7 

i5lribution Factors - Local 0.9680 0.9730 0 .9640 0 .9680 0 .9390 0 .7020 
IForecast Errun (hlnl) - Local 1863.8 1548.2 1235.3 986.5 986.5 836.2 
Dunc:u PORi 
[ARC 2 .83 14.16 42.48 42.48 42.48 42.48 
98.b8 km' 2.83 2 .83 2 .83 2.83 22.M 28.32 
17. 18 kml 2.83 2 .83 2.83 2.83 8 .50 14.J6 
35.69 km) 2.83 2.83 2.83 2.83 2.83 2 .83 

Dislribulion Facto~ 0.9720 0 .9790 0 .9740 0.9790 0 .9570 0 .7580 
f orecRSt Ermrs (hml ) 708.8 652.5 583.5 527.2 527 .2 438 .7 

otes: 

JUD Jul 

707.92 707 .92 
594 .65 594 .65 
424 .75 538.02 
424.75 531W2 
0.4950 N/A 

881.8 NfA 

1415.84 1444.16 
1217 .62 1274.26 
1217.62 1274.26 
1217 .62 1274.26 
0 .4631 N/A 
1226.7 N/A 
0.4270 N/A 

836.2 N/A 

50.97 56.63 
79.29 90.61 
79.29 84.95 
79.29 84 .95 

0.4690 N/A 
438.7 N/A 

I) Jr the forecasted nalUral January tbrou~ July volume runoff al The Dalleli is less than 98.7 kml, the Power 
Discharge Requirement in the 98 .7 km schedule will be used . For illlemledjate forecasted volumes, the 
Power Discharge Requirement will be interpolated linearly belween the values shown above. 

) PDR's are m.)m the 2002-03 ADP but Arrow's forecast error in January is updated. Data may be revi~ 

upo n complelion o f the Operaling Committee Refill Studies. The Canadian Enti ty reserves the right to 
requesl ch.:lnges to the revised data. 
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Exhibit 8 - Coordinated System Loads and Resources used in the TSR 
(ENERGY in aMW5 

LOADS RESOURCES REGULATED 
T ... , Hydro Imports Thumal Combst. HYDRO 

Month LoO<bJ! Indep·1I J! <Lu1!e& Turbiof: Mise. !I ToW LOAD 

smaU) 

August 15 22095 1272.6 1654 4955 1950 1885 11716.6 10378.4 
August 31 22012 1245.7 1695 4955 1866 1885 11646.7 10365.3 
September 21557 1182.4 1799 4955 1851 1865 11652.4 9904.6 
Octobe< 21999 1202.5 1872 4955 2096 1823 11948.5 10050.5 
November 23872 1218.6 2079 4955 2056 1833 12 14 1.6 11 730.4 
December 25418 1071.0 22 12 4955 2 101 1830 12 169.0 13249.0 
lanuary 25827 1108.5 2124 4955 2110 1828 12 125.5 13701.5 
February 24710 97 1.4 2192 4955 2108 1837 12063.4 12646.6 
March 23338 1049.6 1707 4768 2105 1855 11484.6 11853.4 
April 15 22266 13 19.4 1379 4595 1648 1902 10843.4 11422.6 
Apri l 30 22394 1364.8 1336 3522 1296 18 11 9329.8 13064.2 
M.y 23781 1809.8 1310 3137 1569 1637 9462.8 14318.2 
lune 23989 1728.8 1195 4023 ISO I 1919 10666.8 13322.2 
July 22269 1425.7 1623 4955 1906 1901 11810.7 10458.3 

Notes: 
1/ TIle tot.a.l loads as the sum of PNW Area load. finn exp:xu. maintenance. and finn surplus. 
21 Updated from the 3 1 hydro-independem projects in thc AER ( 1929 for above example) plus the 6O-year 

median from the 2002-03 AOP for the remaining hydro-independent projects. 
31 Imports include thermal finn imports and non-thermal finn imports. 
41 Miscellaneous resources include PURPA. cogeneration. renewable. and energy management system. 

Source: Loads and resources are from the 2002-03 AOP OOPB Document. Table lA, Regulated Hydro Load 
plus Other Coordination Hydro. 
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Exhibit 9 - Duncan Reservoir Capacity Table (English) 
ks fd 

.0 . 1 .2 .3 ., .6 . 7 •• 
IS92. 705.S 

IS9 1. 
IS90. 

ISS9. 
ISS8. 
ISS7. 

ISS6. 
ISS5. 

IS84. 
ISS3. 
1882. 

I SS I­
ISSO. 

1879. 
IS7S. 

ISn. 
1876. 
1875. 

1874. 

1873. 
18n 
IS71. 
IS70. 

11169. 
1868. 
11167. 
1866. 

1865. 

1864. 
IS63. 
1862. 
1861. 
1860 

1859. 

1858. 
1&57. 
1856. 
1855 . 

1854. 
1853. 

1852. 
1851. 
1850. 

6969 
6SS.0 

679.2 
670.4 

661.5 
M2.8 
.... 0 

635.3 
626.6 
617.9 

609.2 
600.6 

592.0 
583.4 
574 .8 
><>6.3 
557.8 

549.3 

>40.' 
532.4 
524.0 
515.7 

WI .3 
499.0 
490.7 

482.4 
474.2 

466.0 
457.8 
449.7 
441 .6 

433.5 

425.4 
4 17.4 

409.' 
401.4 
393.5 

385.6 

317.7 
369.9 
362.1 
354.3 

.." 
688.9 

6SO.1 

671.3 
662.4 
653.7 

644.9 

636.2 
627.5 
6 18.8 

610.1 

601.5 

592.9 
5&4.3 
575.7 
567. 1 
55S.6 

5SO.1 
54 1.7 
533 .2 
524.8 

516.5 

508.1 
499.8 

491.5 

483.2 
475.0 

466.' 
458.6 
4SO.5 
442.4 

434.3 

426.2 
41 8.2 

410.2 
402.2 
394.3 

3116.4 

378.5 
370.7 
362.9 
355 .1 

698.7 
689.8 

681.0 

672.2 
663.3 
654.5 

645.8 

637.0 

62S.3 
6 19 .6 

6 10.9 
602.3 

593.7 
585 .1 
576.5 

"'.0 
559.5 

551.0 
542.6 
534.1 
525.7 
517.4 

>09.0 

>00.7 
492.4 

484.1 
415.8 

467.6 
459.4 
451 .3 
443.2 

435.1 

427.0 
4 19.0 
411.0 

403.0 
395 .1 

387.2 

379.3 
371.S 
363 .7 
355.9 

699.6 
690.7 

68 1.8 
673.0 

.... 2 
M5.4 

.... 6 

637.9 
629.2 
620.5 

6 11.S 
603.2 

594.6 
586.0 
577.4 
,." 

>60.3 

551.8 
543.4 

534.9 
526.5 
518.2 

509.8 

sou 
493.2 

"'.9 
476.7 

"" 460.3 

452.1 

"'.0 
435.9 

427.8 

419.8 
41 1.8 

403.8 
395.9 

388.0 

3110.1 
372.2 
364.4 
356.6 

700.5 
691 .6 

682.7 
673.9 

665.1 
656.3 
647.5 

638.8 
630.1 
62 1.4 

612.7 
604.0 

595 .4 

586.S 
578.2 
369.7 
561.2 

552.7 
,....3 
535 .S 
527.4 
5 19 .0 

5 10.7 

.502.3 
494.0 

485 .7 
417.5 

"'.3 
461.1 

452.9 ..... , 
436.1 

42S.6 
420.6 
41 2.6 

"".6 
396.7 

3S8.K 
380.9 

373.0 
365.2 
357.4 
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701.3 
692.4 

683.6 
674.S 

665 .9 
M7.1 
648.4 

639.6 
630.9 

622.2 

613.5 

604.' 

596.3 
5S7.7 

579.1 
570.5 

562 .0 

553.5 

545.1 
536.6 

528.2 
519.8 

51 1.5 
.503.1 
494.8 

486.5 
478.3 

470.1 

461.9 
45].7 

445.6 

437.5 

429.4 
42 1.4 

413.4 

4<Il.' 
397.4 

389.5 
381.6 

373.8 
366.0 
358.2 

702.2 
693.3 

"'" 615.7 

6668 
658.0 
649.3 

640.' 
63 1.8 
623.1 

61"'-4 

605.8 

597.2 
588.6 
5SO.0 
571.4 
562.9 

554.4 
545 .9 
537.5 

529.0 
520.7 

512.3 

"".0 
495 .7 
487 .4 
479.1 

470.9 

462.7 
454 .6 .... , 
43S.4 

430.3 

422.2 
414.2 

<06.2 
398.2 

390.3 
382.4 
374,6 

366.8 
359.0 

703.1 
694.2 

685.4 

676.6 

667.7 
65S.9 
650.2 

641.4 

632.7 
624.0 

61S.3 
606.6 

598.0 
589.4 
5SO.8 
572.2 
563.7 

555.2 

"'., 
538.3 

529.9 
521.S 

513.2 
504.8 
496.5 
488.2 
479.9 

471 .7 

463.5 
455.4 

447.3 
439.2 

431.1 
423.0 

415.0 

<070 
399.0 

391.1 
]83.2 

375.4 

367.6 
359.8 

704.0 

695.1 

686.2 
677.4 

668.6 

659.8 
65 1.0 

642.3 

633.6 
624.9 

616.2 
607.5 

598.9 
590.3 
581.7 
573.1 

"'.6 

556.1 
541.6 
539.2 
530.7 
522.3 

514.0 

"".6 
497 .3 
489.0 
480.8 

472.6 ..... 
456.2 
448.1 

.... 0 

431.9 
423 .8 
415.S 

<07 .8 

399.8 

39 1.9 
38-4.0 
376.1 
368 .3 
36Q.5 

.9 

704.9 
696.0 

687.1 
678.3 

669.' 
660.6 
65 1.9 

643.1 
634.4 

625.1 

617.0 
608.3 

599.7 
591.1 
582.5 
573.9 
565.4 

556.9 
548.5 

540.0 
531.6 
523.2 

514.9 

506.5 
498.2 

489.9 

481.6 

473.4 
465.2 
451.0 
448.9 .... , 
432.7 
424.6 
4 16.6 

"".6 
""'.6 

392.7 

38-4 .8 
376.9 
369.1 
36 1.3 

AVERAGE 
DIFFERENCE 
PER TENTH 

FT 

0.89 
0.89 

0.88 
O.SS 

0.89 
0.87 

0.88 

0.87 
0.87 
0.87 

0.87 
0.86 

0.86 
0.86 
0.86 
0.85 
0.85 

0.85 

0.84 
0.85 
0.84 

0.83 

0.84 
0.S3 

0.83 
0.83 
0.82 

0.82 
0.82 
0.81 
0.81 

0.81 

0.81 
0.81) 
081) 

0.80 
0.79 

0.79 
0.79 

0 .78 
0.78 
0.78 
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1849. , .... 
1847. 

'846. 
1845. 

'lI«. 
1843. 
1842. 

184!. 
, 840. 

1839. 
1838. 
1837 . 

1836. 
1835 . 

1834. 

1833. 
1832. 
183!. 
18J{). 

1829. 
1828. 
1827. 
1826. 
182j . 

1824. 
,m 
1822. 
182!. 
1820. 

1819. 
1818. 
1817. 

1816. 
1815 . 

1814. 

1813. 
1812. 

1811. 
1810. 

Exhibit 9 - Duncan Reservoir Capacity Table (English) 
ksfd 

.0 

"' .• 
338.9 

33 1.2 
323.6 
316.0 

300.' 
300.' 
293.5 

286.0 
278.6 

27U 
263.9 
256.6 
249.4 

242.2 

235 .0 

227.9 
220.8 
213.8 

2<l6.' 

199.9 
193.0 
186.1 
179.3 

172.6 

165.9 
159.2 

152.6 
146.1 

139.6 

133.2 
126.8 
12{l.5 

114.3 
108.1 

102.0 
96.0 
90.0 
84.1 

78.3 

., 
347.4 
339.7 

332.0 
324.4 
316.8 

309.2 
301.7 

"'.2 
286.7 
279.3 

271 .9 
264.6 
257.3 

=.1 
24>. 

235.7 
221.6 
22U 
214.5 

207.' 

200.' 
193.7 
186.8 
ISO.O 
173.3 

166.6 
159.9 

153.3 
146.7 
140.2 

133.8 
127.4 

121.1 
114.9 

IOS.7 

102.6 

96.' 

90.' 
84.7 
78.9 

.2 

348.1 

340.' 
332.7 
32j.1 

317 . .5 

310.0 

301' 
295.0 

287.5 
280.1 

272.7 
265.4 
258.1 

= .• 
243.6 

" .. 
229.3 
222.2 
2 1.5.2 
201.2 

201.3 
194.4 
187.5 
ISO.7 

173.9 

167.2 

"" 153.9 
147.4 

140.9 

13., 
128.1 

121.8 
11.5 . .5 
109.3 

103.2 
97.2 

91.2 
85.3 

79.' 

.3 

348.9 

341.2 
333.5 
325 .9 
3 11.3 

3 10.7 
303.2 
295.7 

288.2 
280.8 

273.4 

266. 1 
258.8 

25 1.6 

"'.4 

237.2 
,,0.0 
222.9 
2 15.9 

201.' 

202.0 
195.1 
188.2 
181.3 
174.6 

167.9 

161.2 
154.6 
148.0 
141.5 

135. 1 
128.7 
122.4 

116.2 
llD.O 

103.8 
97.8 

91.8 
85.9 

10.0 

349.7 
342.0 

334.3 
326.6 
319.0 

3 11 .5 
303.9 

296.' 
289.0 
281.6 

274.2 

266.8 
259.5 

252.3 
245.1 

237.9 
230.7 
223.6 
2 16 .6 
209.6 

202.7 
195 .8 
188.9 
182.0 

175 .3 

168.6 

161.9 
155.2 
148.7 
142.2 

135.8 
129.4 

123.0 
11 6.8 
11 0 .6 

104.4 

91.' 
92.4 

16.' 
10.6 

Page 24 

., 
350.4 
342.7 

335.0 
327.4 
319.8 

312.2 

304.7 
297 .2 

289.7 
282.3 

274.9 

267.5 
260.2 

253.0 
24.5.8 

238.6 
231.4 
224.3 

217.3 
2 10.3 

203.3 
196.4 
189.5 
182.7 

175.9 

169.2 
162.5 

155.9 
149.3 

142.8 

136.4 
130.0 

123.6 
11 7.4 
11\.2 

105.0 
99.0 
93.0 
87.0 

81.2 

.6 

351.2 

343.5 
335.8 
328.2 
320.6 

313.0 

""., 
297.' 
290.' 
283.0 

175.6 
168.3 
161.0 

253.7 
246.5 

2393 
132.1 
225.1 
218.0 
211.0 

204.0 
197.1 
190.2 
183.4 

176.6 

169.9 
163.2 

156.6 
lSO.O 
143.5 

137.0 
130.6 

124.3 
11 8.0 
111.& 

IOS.7 
99.6 
93.6 
87.6 

81.8 

. 7 

351.0 

344' 
336.6 
328.9 
32 1.3 

313.7 

306.2 
298.7 
291.2 
283.8 

276A 
269.0 
261.7 
254.4 

247.2 

240.0 

232.9 
ill .8 
218.7 
211.7 

204.7 
197.8 

190.9 
184.1 

1n.3 

170.6 
163.9 

1.57.2 
1.50.6 
144.1 

137 .1 
131.3 
124.9 

118.6 
11 2.4 

106.3 
100.2 

"'.2 
88.2 
82.4 

•• 
3.52.8 
345.1 
337.4 

329.7 
322.1 

31 4.S 

307.0 
299.4 

292.0 
284 . .5 

277.1 
269.7 
262.4 

255 .2 
248.0 

240.8 
233.6 
226 . .5 
2 19.4 
212.4 

20S.4 
198.S 
19!.6 
184.7 

178.0 

171.3 
164.6 

l S7 .9 
1 S 1.3 
144.8 

138.3 
13 1.9 

125.S 
119.3 
113. 1 

106.9 
100.& 

94.' 
88.8 
82.9 

•• 
353.5 
34.5.8 
338.1 
330.4 

322.8 

3 1.5.2 
307.7 

300.2 
292.1 
28.5.3 

277.9 

270.S 
263.2 
255.9 
248.7 

24 1.5 
234.3 

227.2 
220.1 
213. 1 

206.1 

199.2 
192.3 
185.4 

178.6 

171 .9 
16.5.2 

158.S 
1.5 1.9 
14.5.4 

139.0 
132.6 

126.2 
11 9 .9 
113.7 

107 . .5 
lOlA 

95.4 

89A 

83 . .5 

AVERAGE 
DIFFERENCE 
PER TENTI-I 

IT 

0 .77 
0.77 

0.77 
0.76 
0.76 

0.75 
0 .76 
0.74 

0 .75 
0.74 

0.74 

0.73 
0.73 

0.72 
0.72 

0 .72 
0 .71 
0 .71 
0 .70 
0.70 

0 .69 

0.69 
0 .69 
0.68 

0.67 

0.67 
0.67 

0.66 
0 .6.5 
0 .65 

0.64 
064 
0.63 
0.62 
0.62 

0.61 

0.'" 
0.60 
0.59 

0 . .58 



Detailed Operating Plan (or 2002-03 

Exhibit 9 - Duncan Reservoir Capacity Table (English) 
ksrd 

AVERAGE 
ELEVATION DIFFERENCE 

IN 
FEET .0 . 1 , ., •• , •• . 7 •• •• 

PER TENTH 
fT 

1 .... "-' 73.1 73.7 7U 74.1 7,. 76.0 76.6 n,1 n,7 0" 
1 .... 66.' ." " .0 .U " .1 " .7 703 70.' 71.4 71.9 0.56 
1801. 61.3 61.9 .2.4 6l» ." " .1 " .7 ", "J 663 0.56 
1 .... 55.8 ,., "-. fl.' 51.0 '" " .1 59.6 60' 60.7 0," 

1"'. "A ,. .• '" 52.0 ,,. 53.1 ". ", " .7 '" 0" 

1 .... " .1 45.6 ", " .7 ", 47.7 ... , .... 49.3 49.9 0" 
1803. 39.9 .... .... 41.5 4Z.0 ." UO U5 " .1 .... 0" 
1802. , ... 35.3 35.8 363 36.8 373 37.9 38.4 38.9 39.4 0" 
1801. 29.' 303 30.' '13 31.8 323 32.8 333 33.8 '" 0'" 
1 .... " .0 2" 26.0 26A 26.' 27.' 27~ 28.' Z8.8 293 0." 

1799. 203 20. 21' ZI.7 22.2 22< 23.1 23.' " .1 ,., 0.47 
1798. 15.7 I" 16.6 17.1 1" 11.0 "' 18.9 19.4 19.8 0." 
1797. 113 11.7 1U 1" 13.1 1" 13.9 I" 14.8 1" OM 
1796. 7.1 " 7.' ••• • •• . , ••• 10.0 10' 10.9 0.4Z 
I",. ' .0 'A ,. ., ••• , .• " , .• 63 ' .7 0.41 

1"'. ••• ••• 0.' 1.1 " 1.' 23 2' 0.31 

Page 2.5 



Detailed Operating Plan for 2002-03 

EU!VATI0N 
IN 

METERS 

Exhibit 9M - Duncan Reservoir Capacity Table (SI) 
hmJ 

.00 Dl 06 .. Jl " 18 2J ~. ~7 

516.68 1126 8 
~76.38 

31607 

57~.n 

51546 
S1~ 16 
574.15 

51"..!!.5 

.f1" 24 
513.94 
57].6] 
~7].33 

57303 

~n.12 

512.-42 
51211 
57111 

"1.50 

571 .20 
510.19 
570Ji9 
57011 ,.. .. 
569.61 
,.,37 
.56906 
56870 
561.'" 

361115 
561 .. 
,.7.>4 
567.2] ,,6.9, 
566.62 
56632 ,..., 
36.5.11 
56541 

56510 , .... ,.. .. ,.. ,. 
563 II 

1705.01707.21109417116111381115.81711.0 112021722417246 
1683.3 16&5.5 1681.1 16899 16921 16940 1696,2 16984 17006 1102.8 

1661.71663916661166111610.3 1612.S 16141 1676.9 16119 16811 
1640.2 16424 16« 6 1646 6 16481 1651.0 1653.2 1M'" 1657.3 16595 
1618-4 16206 161l.1 16150 1621-2 1629.2 1631.4 163J.6 1635.1 16380 
U97.1 1S99.J 160IJ 16035 1605.1 16071 16099 1611.1 1614_3 ]616.2 
15156 1~n.8 1.5100 1512.0 1S84 2 \5164 1588.6 1S90.8 1592.7 1S94 9 

1554.3 1556.5 1"8.5 "')(),7 1562,9 1564 I 1S61.0 1569.2 1S71..!! 1~134 

IS]J 0 IS1~ ,2 1531.2 15]9.4 15-4] 6 1543.6 1545 I 1548 0 1550.2 1552. ) 
J~II.! 1~)40 UIB 1311.1 UlO.3 U2l.3 1524Ji 15267 U2!.9 UJO.8 
'490.5 '492.7 14946 1-496.1 1499.0 ISOIO lSOU 15054 1~1.6 1S096 
1469.4 14116 1-'736 1-4758 14117 14799 1482..2 14841 1486.3 1488.1 

14414 14506 145H 14541 14567 1458.9 14611 14631 1465.3 14612 
14n 3 J4"N.S 14315 143'31 I43S.7 1437.9 l.w:t I 1441.0 1444 2 1446.2 
1406.J 14OB.!I 1410.5 141 2.7 14146 14168 14190 1421.0 14ll.2 14ll.1 
IJ85.5 1317.5 IJ891 Il!H.6 139] I 1395.8 13980 1399.9 1402.1 1-404 I 
1.lO4 7 13667 1361.9 1370.8 13130 13150 13TI2 13791 13114 1383..3 

1)439 1343.9 114I1 13500 1152.1 11S4.2 1J,564 1351.4 13606 1362.5 
11D' 131.5.3 ll27.l 1329-' 13117 1313.6 133.56 1]37.8 1J]9.8 IloI20 
13026 1304-' 13067 1308.1 1] 109 1312.8 13130 1317.0 1319.2 13212 
128201284.01186.21281.1 I NO.3 1191.3 12943 1296.5 1298.4 1300.6 
1261 .1 I26J.1 12659 11618 1269.8 1271 .7 1173.9 12159 !In.9 1280 I 

IlA1.2 IlAl. l 1245.3 1241.3 1249.5 1231.4 IlSH 12556 12576 Ill98 
12209 1222.8 122.50 12270 12219 1230.9 Ill31 12350 11310 1239.2 
1200..S 1202.5 12D47 1206.1 12016 12106 1111.B 12141 12161 12119 
1180.2 1112.2 IIB44 IIIU 1181.3 I19(U 1192,.5 119 ... 1196-4 1198.6 
11602 11611 11641 1166.3 1168.3 1110.2 11722 1174.1 1116_1 1178.3 

11-"'1 I 1142.1 11-440 JJ.46.2 11481 11 SO. 1 1152.1 1154 I 1156,] IUII.l 
1120.1 11210 11140 1116.2 11111 11301 11120 1134.0 11362 11382 
11002 11022 IICM.l 11061 !I0lU 1110.0 IJl22 1114.2 1116 I 11111 
10lI04 1000H 10141 1086.3 1088.2 ]091).2 109,. 109,u 10963 1098.3 
1060.6 1062.6 1064.5 1006.5 1068 4 1070.4 10126 1074-' 1076.5 1078Ji 

10408 HW2.7 1044.7 10467 1048.6 10506 1052.8 10S4.1 11)56,1 1058,6 
10212 1023.2 IOU I 1021.1 1029.0 1031.0 1033-0 1034 9 1036.9 IOli.8 
10016 11)0]6 1110.5 6 1001.5 l009Ji 1011 .. 10134 101.53 1017] 1019.3 

"21 9140 "'0 911.9 989Y 9919 993.1 9958 997 .7 9991 
962..7964790619616 9706 972.3 9142 9762 9711 9801 

941.... 9-15.4 947) 949.3 9~12 ~3.0 9549 9569 9588 960.1 
91.4 I 926 0 928.0 9)0.0 931 9 93].6 9356 937S 939 ~ 941.5 
W5,Q 9070 908.9 9106 912.6 914-' 916.5 !.lIB 9202 ~221 

IU'\I 187.9 8198 891.S 893.5 89.5.5 891.4 199.' 901.1 903.0 
166.8 868.1 8101 872.5 1744 .764 818] SBOJ 882.0 884,0 
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AVERAOE 
DIt-"FEREf\riCI! 

PER 
31100 !rot 

218 
2.18 

2, l.5 
1J) ,,, 
21) 
2.1.5 

2ll 
21' 
213 
2Jl 

". 
2'. 
210 

21' 
' .01 
'08 

'01 
'06 
"JI 

'''' ],03 

2.06 
20l 
2.03 
10] 
<0, 

20J 
1 ,01 
, .S 
,.91 

'91 

,OS 
'96 
'96 
'96 
J9' 
191 

, 0' 
1.91 

, 0' , ., 



ELEVATION 
IN 

METBRS 

56),'11 
563.27 
562-97 
562.66 

562.36 

5620' 
561.75 

'61.44 
'61 14 
560 113 

56a.53 

560.1~ 

55992 
'59.61 
559.31 

55'.1 00 
5511.70 
5511.39 
.5511 0') 
557.71) 

557.411 
557 18 

'56.&1 
5j6.'7 
556.26 

55596 

.555.M 
tSS~15 

j5j,04 
5.5474 

554.43 
5,.,..13 
.5B .82 
553.51 

553.21 

"],o.JI 

."2.60 
"2.30 
.551."'") 
,~ !.fi9 

.00 

8411.0 
1129.1 
aU).3 
1',l1.7 
713.1 

7'48 
136.1 
1111.1 
699,7 

681.6 

66l.5 
645.7 

",. 
610.2 
j92.6 

!m.o 
jj76 

540.2 
' 23.1 
'06.0 

48',l 1 
4n.2 
455.3 
4311.7 
421.3 

405.9 
389.5 
TIH 
357.4 
]4 1.5 

)1j.9 
] 10..2 
194.8 
119.6 
'2645 

249.6 
234.9 
210.2 
2~.8 

191.fI 

Detailed Operatiog Plan (or 2002-03 

Exhibit 9M - Duncan Reservoir Capacity Table (Sf) 

.03 

,." 
11) 1.1 

812.3 
7<Jl.7 
175.1 

156.5 

7311.1 
7 19.11 
701.4 
flU.3 

6M.2 
1)47.4 
flJ9 .S 
flI1.9 
594 .3 

576.7 

5S9.3 
54 1.9 
524.8 

'07.7 

.",. 
47.1.9 
4.57.0 
«0.4 
424.0 

407.6 
] 9 LZ 
375.1 
358.9 
343.0 

]27.4 
31\.7 

2%.3 
2111 .1 
26.5.9 

251 0 
236 .3 
221.7 

201.2 
193.0 

Jl6 

85}.7 

832.8 
1114.0 
,.54 
17f1.8 

758.4 
139.9 

721.7 
70) .4 
fl85 .3 

667" 
~9.3 

631 .5 
6 1] .6 

596.0 

57114 
j61.0 

' 43.6 
526.5 
5U9 .. 

492.5 

47'.6 
4511.7 

442.1 

"-'~ 

4<»-' 
392.1 

.316.5 
3fl(J.(i 

344.7 

3]9 .1 
3 13,4 

298.0 
282.6 

267.4 

251..5 
231.11 
223. 1 

'"'' l 'JU 

.r» 

853.6 
834.8 
II I H 
7973 
1111 .8 

160.2: 
1 4\.8 

723.' 
705. 1 
681.0 

668.9 
6'1 .0 
633.1 

6".6 

'91.9 

580.3 
5627 
545.J 
5lB.2 
511 I 

494.2 

4n3 
46o(U 
44J,6 
427.2 

4 \0.8 

394.4 
318.2 
}fiLl 

346' 

]3() .~ 

]14.9 

,." 
284.3 
1t>9.1 

2.S4.0 
2393 
124.0 
210 l 
1957 

hnl1 

." 
U5.6 
816.1 
1117.9 
799.1 
780...5 

76'2.1 
1.u.5 
125.4 
707.1 
fl89.0 

6109 
6.52.8 
634.1) 

61 1.3 

'99.1 

SIl2.U 
SMA 
541.1 
Sl'}.~ 

5 12.11 

49.' .9 
479.0 

462.1 
445.3 
4 28.9 

41 2.5 

J % . I 
379.7 
J(lJ.S 

347.9 

332.2 
316.6 
300.9 
18H 
270.6 

'-'54 
140 7 
226.1 
211.6 
11)7,.! 

.15 

1157.3 
838.4 

81 9.6 
801 .0 
1824 

7638 
745 ..5 
121.1 

108.11 
690.7 

672.6 
654,5 

636.6 
619.0 
601 .4 

5113.11 
566.1 

548.8 
531.6 
~14..5 

497.4 
480.5 .. " 
447.11 
4]0.4 

414.0 
397.6 

J81.4 
365.] 
J49.4 

3.13.7 
318. 1 
302.4 
2117.2 
21LI 

250.9 

242:2 
227 .~ 

112.9 
198.7 
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. IB 

859.2 

"'l.4 
821 .6 
1103.0 

7 .. ' 

765.8 
141 .4 

128.11 
710.7 
692.4 

674.3 
656.' 
6311.6 
620.7 
603.1 

511'.5 
568 I 
550.1 

533.4 
!i16.2 

499' 
482.1 
4(,53 

4411.7 
432.1 

41 51 
399.3 
38].1 

361.0 
351.1 

3.15.2 
319.5 
]()U 

'288.7 

273.5 

258.6 
24].1 

229.0 
2 14.3 

zoo. 1 

.21 

1161.2 
1142.4 

823 ,5 

804 7 
786,1 

761...5 
149.1 
730.8 
7 12.4 
1i94.3 

616.2 

658.1 
6403 
622.4 

""' .. 
5117.2 
569.8 
5.52.4 
5)'.1 
S11.9 

500.11 
411H 

46" 
450 .4 
43)11 

41 7 4 

401.11 
3114.6 
368.5 

352.6 

336.9 
321.2 

305.6 
190.2 
215.0 

260.1 

245. 1 

230.' 
215.11 
201.6 

.2' 

1163.2 
84<3 
1115..5 

1106.' 
71111.0 

769.5 
15 1.1 

732.' 
11 4 .4 

696.1 

678.0 

6'9.1 
1)42 .0 
624 .4 
606.8 

"N.I 
571 ...5 
554.2 
536.8 
519.7 

SOH 
485.7 
468.8 
451.'.1 

O ' .S 

41'1.1 
402.1 
38(,.3 

310.2 
354.3 

J311 .4 
.322.7 
307.0 
'29 1.9 
276.1 

261..S 
246.6 
23 1.9 
117.3 
202.8 

.11 

8M.9 
.... 0 

827.2 

II<JII.' 
789.8 

771.2 
752.11 
134 .5 

7 16.1 
6911.0 

619.9 

661.11 
643.9 

62" 
....l 

590.9 

.HJ.2 
555.9 
538.5 
j21.4 

504.2 
4117.4 
470 S 
453.6 

431.0 

4 20.6 

'042 
3878 
371 .6 
35.5.7 

.wO.1 
324.4 

308.8 
193.3 
278.2 

263.0 
1.48.1 
233.4 
218.1 

20·U 

AVERAGE 
DIFFERENCE 

PER 
311110 M 

1.811 
1.88 

1.88 
1.86 
1.86 

1.83 
1.86 
1.111 
1.113 

18' 

1.81 
1.79 

1.7'1 
\.76 

1.76 

1.76 
\.14 
\.74 

1.11 
1.71 

'.69 
1.69 

16'.1 
I. .. 
1.1>4 

' 64 
1.64 
1.61 
1.59 

1.59 

1.49 
1.47 
1.47 

1.« 

'A' 



Detailed Operating Plan for 2002-03 

Ex hibit 9M - Duncan Reservoir Capacity Table (SI) 
hOlt 

AVERAGE 
ELEVATlON D lFfERENCE I'ER 

IN JilOO M 
METERS .00 03 06 09 . Il " " .21 ." " 

551 .38 111.4 1711.8 llli1.3 181.5 IIB O 184.5 185.9 IS74 ISS.b 190 I 1..1 

55 108 163.7 IM. I IM.4 1t>1.11 11>91 1705 172.0 173.1 174.1 175.9 1.37 

550.71 1500 IS\.4 151.7 J.54 1 UH 1~6. 11 I,S.3 1' 9.5 161.0 162.1 U1 
550.41 136.3 131.7 139.1 140 .4 141.9 143. 1 144 .6 1458 147.3 148.5 1.3.5 

5~O. 11 123.3 1245 U{,O 121.2 In .1 1290) 131 I 132_6 133.8 135.3 1.31 

110.3 11 1.6 11 3.0 114 3 \IS.s 116.7 118 'l 119 .4 110.t1 122. ] \.30 
549.56 91.6 911.8 1001 101.~ 1018 

'''' 0 
]{)~ . 1 106 ' 101.9 It'" \.27 

34923 8S.1 "" 111.6 .... 900 91.3 92.1 939 ,,, % .4 1.2..~ 

54895 n 9 14.1 75.4 76 .6 77 . 79.0 110.2 81.5 . 2.7 83.9 1.22 

548.64 6 1.2 6 2.4 6l.tl (14 .6 6S .8 67.0 68.3 69.3 70.5 11 .7 1.17 

' 48..J.l 49.1 50.'1 5 1.9 '" '0 55.3 56.5 S7 .7 59.0 ,,. LIS 
.548 OJ ". )9.(, 40 .6 41.8 42 . 44.0 4S.3 46.2 47~ 4 f1 .• 1.1 3 
S4773 '17 6 28.6 29.8 308 32.1 3) 0 J~ I) 3.5 2 36.2 ]7.4 "8 
S4742 17 ' ' 83 '03 20' 21 .5 lU 23~ 24.5 2..~ .1 267 l.O3 
ln 4 } 17. 18 .. 1 I\U 20 6 21 5 22.5 13.S 24.5 15.1 1.67 103 

5468\ ou I.U 10 L7 31 46 ,., 6.' ." 
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Detailed Operating Plan for 2001-03 

ELEVATION 
IN 

FEET 

Exhibit 10 - Arrow Reservoir Capacity Table (English) 
hfd 

.0 .1 .2 . 3 •• ., ., . 7 •• 
1444. 3~79 .6 

1443. 
1442. 

144 1. 
I .... 

1439. 
1438. 
1437. 
1436. 

1435. 

1434. 
1433. 
1432. 

1431. 
1430, 

1429. 
1428. 

1427. 
1426. 
1425. 

1424. 
1423. 
1422. 

1421. 
1420, 

1419. 
1418. 

141'7. 

' 4 16. 
1415. 

1414. 

'413. 
1412. 

1411. 
14 10. 

1«19. 

I"". 
I"". 
I .... 

140~ . 

3~ 1 4.1 

""'. 
3384.0 
33 19..5 

3255.2 
31 9 ].4 

3 127.8 

3064.' 
3001.7 

2939.2 

2877.0 
2815. 1 

27~3..5 

2692.3 

2631.5 
2570.9 

2510.7 
2450.8 
2391.2 

2331.9 
2272.8 
2214.1 

2 1 ~5 .7 

2097.7 

20<0. 1 

1982.9 
1926. 1 
1869.6 

1813.5 

1757.8 
1702.4 
1647.4 

1592.7 
1 ~38 .4 

1484.5 

1430.9 
1377.7 

1324.7 
1272.1 

3520.6 

34~H 

3390.5 

3325.9 

326 1.6 
3197.8 

3134.2 
3070.9 
3008.0 

294' .4 
2883.2 
2821.3 
2759 ,7 

26.8.4 

2637.6 
2577.0 

25 16.7 
2456.8 
2397.2 

2337.8 
2278.7 
2220.0 

2161.S 
2 103.5 

2045.9 

1988.6 
193 1.8 
]1175.2 

1819. 1 

1763.4 
1707.9 
1652.9 
1598.2 

1543.8 

1489.9 

1436.3 
1383.0 

1330.0 
1277.4 

3527 .2 
J.46]'9 
3397.0 

3332.4 

3268.1 
3204.2 

3140.5 
3077.2 
30]4.3 

m l .7 
2889.4 

2827.5 
27M .8 
270B 

2643.7 
2583.0 

2522.7 
2462.8 
2403.1 

2343.8 
2284.6 

222>.' 
2167.4 
2109.3 

2051.6 
1994.3 

1937.' 
1880.9 

11124.7 

1768.9 
1713..5 
1658.4 
1603.6 

1549.3 

1495.3 

1441.6 
1388.3 

1335.3 
1282.6 

3533.7 

""'., 
3403.5 

3338.8 

3274.5 

32 10.' 
3146.9 

3083.6 
3020.6 

m7.9 
2895 .7 

2833.7 
m2.0 
2710.7 

2649.7 
2.589.1 

2528.8 
2A68 .• 

""'.1 

2349.7 

2290.' 
2231.7 
2 173.2 
2 115.1 

2057.4 

2000.1 
1943. ] 

1886.5 

1830.3 

1774.5 
J719.0 

1663.9 
1609. 1 
1554 .7 

1500.7 
]447.0 
]393.7 

1340.6 
1287.9 

3S40.3 
3475.0 

3410.0 
3345.3 

3280.9 
3216.9 
3153.2 
3089.9 

3026.9 

2964.2 
2901.9 
2839.9 
2778.1 
27 ]6 .8 

265s.! 
2595.1 
2-'34.8 
2474,8 
2415.0 

2355.6 
2290.-
2237.6 

2179.1 
2120.9 

2063. ] 

200>.' 
1948.S 
1892.2 

1835.9 

1780.1 

1724.6 
1669.4 

1614.6 
1560.1 

1506.1 
1452.3 

1399.0 
1345 .9 

1293.1 

35-46.8 

348U 
3416.4 

3351.7 

32S7.3 
32233 
3 ]59.6 
3096.2 

3033.1 

297Q.4 
29011.1 
28-46.0 
2784.3 

2722.9 

2661.9 
2601.2 

2540.8 
2480.7 

2421.0 

236U 
2302.3 
22-43.4 

2184.9 
2126.7 

20611.' 
201 1..5 
1954.5 
IS97.8 

1841.S 

1785.6 
1730.1 

1674.9 
1620.0 
]565.5 

] 5 11.4 

1457.7 
]404.3 

1351.2 
1298.4 

Page: 29 

3553.4 

"".0 
3422.9 

3358.2 

3293,S 

3229.7 
3166.0 

3102-' 
3039.4 

2976.7 
29 14.3 
2852.2 

2790.' 
2729.0 

2668.0 

""".3 
2546.8 

""'.7 
2427.0 

2367.5 
2308.3 
2249.3 

2190.7 
2132.5 

2074.7 

2017.2 
1960.2 

1903.5 

1847.2 

1791.2 
1735.6 
1680.4 

1625..5 
1571.0 

1' 16.8 
1463,1 

1409.6 
]356.5 

1303.7 

3559.9 

3494.5 
3419.4 

3364.6 

3300.2 

3236.1 
3172.3 
3108.8 
3045.7 

1982.9 
2920.5 
2858.4 

2796.' 
273'.1 

2674.1 

2613.3 
2552.8 
2492.7 
2432.9 

2373.4 

2314.2 
2255.2 

2196.6 
2138.3 

2000.' 
2022.9 
1965.9 

1909.1 
1852.8 

1796.8 
1741.2 
1685.9 

1631.0 
1576.4 

1522.2 
I46S.4 

14 14.9 
13<;1.8 

1308.9 

3~.5 

3501.1 
3435.9 

337 1.1 

3306.6 
3242.4 
3 178.7 
3115.2 
3052.0 

2989.2 
2926.8 

""'., 
2802.S 
2741 .3 

2680.1 

2619.4 
255S.9 
2498.7 
2438.9 

2379.3 
2320. 1 
2261.1 

2202.4 
2 144. \ 

2086.2 
2028.7 

197 1.5 
19 ]4.8 

IS58.4 

1802.4 
1746.7 
169].4 

1636-' 
]581.8 

]527.6 

\473.8 
\420.3 
1367. ] 

131 4 .2 

•• 

3'73.0 
3507.6 
3442.4 

3377.5 

3313.1 
324S.8 
3185.0 
3121 .5 
JOS8.3 

2995.4 

2933.0 
2870.8 
2808.9 
2747.4 

2686.2 

2625.4 
2564.9 
2>0<.7 

"" .• 
2385.3 

2326.0 
2266.9 
2208.3 
2 149.9 

2091.9 
2034.4 

1977.2 
1920.4 
1864-.0 

IS07.9 
1752.3 
1696.9 

1641.9 
]587.3 

1533.0 
]479.1 

1425.6 
]372.4 

1319.4 

AVERAGE 
DIFFERENCE 
PER TENTIl 

IT 

6.55 

6 .52 
6 .49 
6 .45 

6.43 
6.38 

'.36 
6 .32 

' .29 

' .25 
6.22 
6 .19 
6.16 
6.12 

' .118 
' .116 
6.02 

' .99 
' .96 

5.93 
5.9 1 
5.87 

,." 
' .80 

5.76 
5.72 

' .68 
5.65 
5.61 

5 .57 
5.54 

"0 
5.47 
5.43 

5.39 
5.36 

5.32 
5.30 

5.26 



Detailed Operating Plan for 2OO1-OJ 

ElEVATION 
IN 

FEET 

1404. 
1403. 

1402. 
1401. 
1400. 

1399. 
1m . 
1397. 

1396. 
1395 

1394. 

1393. 
1392. 
1391. 

1390. 

1389. 
1388. 
1387. 
1386_ 

13&5. 

13M. 
1383. 

1332. 
1381. 
138<1. 

1379. 
1378. 
1371 . 

Exhibit \0 - Arrow Reservoir Capacity Table (English) 
"fd 

.0 

1219-5 
11 67.3 
II 15_4 

1063.9 
1012.8 

962.5 
912.7 
863.2 
81 4.1 

765.2 

716.2 

667.5 
6 19.3 
57U 
524.2 

"71 .9 
432.3 
387.2 

342.6 
298.5 

254.6 

211.2 
168.4 
126.1 
84.3 

4).2 

27 

.1 

1224.8 
1172.5 
1120,6 

1069.0 
1017.9 

967.5 
917.7 
868.1 
819.0 

710.1 

72\.1 
672,4 

62".1 
576.3 

528.9 

-482.5 
436.9 
391.7 

347.1 
302.9 

259.0 

215 .5 
172.7 
130.3 
88.5 

41.3 
6.7 

.2 

1230.0 
1177.7 
1125 ,8 

107 .. .2 
1023.0 

972.6 
922.7 
813.1 

823.9 
n5.0 

726.0 

677.2 
628.9 
581.) 

S33.7 

487.2 
.... 1 ... 
396.2 
351 .5 
307.3 

263." 
219.9 
177.0 
134.6 
92.7 

51.4 
10.8 

.3 

1235 ,3 
118).0 

1131.0 
1079.3 
1028.1 

977.6 
927.6 
818.0 
828.8 

779.' 

730.9 

682.1 
633.8 
585 .8 

538." 

49\.8 
446.0 

400.7 
356.0 
311.7 

267.8 
224.2 
181.2 
138.8 

96 8 

55.5 
14.8 

., 
1240.5 

1188.2 
11 36.2 

1084.5 
1033.2 

982.6 
932.6 
88).0 

833.1 

184.8 

135.8 
681.0 
638.6 
590.6 

543.1 

496.4 

"" 405.2 

360.' 
316 .1 

272.2 
228.6 
185.5 
143.0 
101.0 

59.6 
18.9 
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., 
12"5.8 
11 93.4 

II"U 
1089.6 
1038.3 

987.6 

931.6 
887.9 

838.6 
789.6 

740.7 

69\.8 
643.4 

595 ." 
541 .8 

~I.O 

455.1 

409.7 

364.' 
320.5 

216.5 

232.9 
189.8 
147.2 
105.2 

63.7 
22.9 

.6 

125 1.1 

1198.6 
1146.5 

1094.8 
1043.5 

CJ92.1 

942.6 

892.9 
J:W3.6 

794.5 

745.6 
696.7 

648.2 
600.2 

552.6 

~5.7 

459.7 

"4.3 

369.' 
325.0 

280.' 
237.2 
194.1 
iSU 
109.4 

61.9 
21.0 

.7 

1256.3 
120) ,8 

1151.7 
1099.9 

1048.6 

997.7 
947.6 

897.8 
S48.5 

799' 

150.5 
101.6 
653.0 

605 .0 

551.3 

510.3 

464 ' 
418.8 

373.8 
329.4 

285.3 
241.6 
198.4 

155.7 
113.6 

72.0 
3 1.0 

.8 

1261.6 

1209.1 
11 56.9 
1105.1 
1053.1 

1002.1 
952.5 
902.S 
85).4 

8043 

755 .4 

706.5 
657 .9 

609.7 
562.0 

51".9 

""8 
423.3 
378.3 

333.S 

289.7 

245.9 
202.6 
159.9 
117.7 

76.1 
35.1 

., 
1266.8 

121".3 
1162.1 
J 110.2 
IOS8.8 

1007.8 
957.5 
9<Y77 

S58.3 
809.2 

160.3 
111.3 
662.7 

6 14.5 
566.8 

519.6 

"73.3 
"21.S 
382.1 

338.2 

294.1 
250.3 

206.' 
164.2 
121.9 

802 
39.1 
0.0 

AVERAGE 
DlfFERENCE 
PER TEf'I,'TH 

I'f 

5.26 

'" 5. 19 
5.15 
5. 11 

5.03 

' .98 
4.95 

4.91 
4.89 

' .90 
4.87 
4.82 

4.18 

" .13 

" .63 

'56 
0 1 , .. 
4.41 

" .39 

' .34 
4 .28 

4.23 
4 .1 8 

4 .11 

' .05 
2.70 



ELEVATION 
IN 

METERS 

4.ta.1J 
439.R3 

439.52 

439 22 

438.111 

438.61 

4)830 

043800 

437.69 

437.]9 

431.08 

4)6.18 

436.47 
436.11 

·135.86 

435.56 

43~.26 

0434 .9~ 

434.M 

43434 

04.04 
43).73 
.034] 

433 12 

432.82 

432.51 

412.21 

431 .90 

431.60 

431 .29 

430.99 

430.68 
430.38 
43001 

419.17 

429406 
429.16 
4'28 8~ 
428 . ~S 

428.24 

Detailed Operating Plan (or 2002-03 

Exhibit 10M - Anow Reservoir Capacity Table (SI) 

.00 

87~7 . 8 

8~91.6 

8438.1 
8279.3 

8121 .5 

1'J64.' 
180t1 I 

76.52.5 

149111 

'3«0 

119LO 
1038.11 

6887.4 

67361 
6'87.0 

6438.2 
6290.0 
6142.7 

51196.1 
58)0.3 

510.5.2 
5S60_6 

5411.0 
5.214 I 

5132.2 

4991.3 ..,,, 
4112.4 
4..5.4.2 
4436.9 

4300.b 
41M.! 
40311..1 
38% .7 
3163.8 

)632-0 

3.500.8 

3310.1 

.1241 .11 

31123 

.Ill 

8613.) 

14.54.0 
829.5.2 

11 13 • . 1 

1919.8 
7823 7 

'668' 
1513.3 
73.59.4 

7106.2 
1U.54.0 
"",L . 
t.1S!.9 
6601 .9 

64.53.2 
ti304.11 
6151.4 
6fHO.8 

586.5.0 

.5119.7 

5575.1 
.5431.5 

5188.3 

5146.4 

5005.5 
4&6S.3 
4726.3 

4'81.9 
4450.6 

4JJ.U 
4178.5 

-'.0 
)9 10.2 

31711 

3645.2 
J5 14.1 
3383.6 

32;';4.0 

3125.3 

.06 

8629.6 .... , 
8JII.I 
8153.0 

.995.7 

183\1.4 
1683.' 
7528.1 
7374.8 

1221.6 

1069.2 
69J?8 
61bb.tl 

6616.8 

.... , 
6319.6 

6112.0 
t.025.~ 

5819.4 

5134.3 

5589 . .5 

5445.6 

B02.8 

5160.6 

5019.4 
4lnY.) 

4740.3 
4601 .8 

'46" 
43218 
41'12.2 

4()j1A 
3923.4 

3190.5 

36'8.4 
3.521.0 

3396 6 
32M .9 

3 138.1) 

.09 

8645.6 
8486.0 
8U7.0 
81687 

8011.4 

18,5.*-8 
,..." 
7544.3 

7)90.2 

7236.8 

708-4.6 
69]2.9 
611:\2.0 

6632.0 

6482.R 
6334.5 

611 • . 0 ...... , 
.5894.1 

51"8.1 
5603.9 

5460.1 

53 11.0 

5114-8 

503].6 

4893.4 
4754.0 

4615..5 
4418.0 

4341 .5 

4lU5.7 

4070.9 

393fJ 8 

3801.1 

3611 .6 
3.540.2 ,,,)9 • 
32799 
3 1.5 1.0 

hill) 

.12 

8b1')J.7 

8501.9 

8342.'1 

8 184 6 

8021.0 
1870..5 
71146 
73511.1 

740H 

1252.2 
1099.8 
6948.1 

6196.9 ..... , 
6497.7 
6J49.2 
6201.6 

60$4.8 
.5903.S 

576.1.2 
SbIU 
5474.5 

5331.4 

S189.0 

5041.6 
4907.4 

4761.9 

4629.3 
4491.7 

4355.2 
4219.4 ...... 
3950.3 
3816.9 

3684.8 
3.5.53.2 

3422.8 
3292.9 
'31,.3.7 

• .1) 

8617.6 
8517.R 
83SM 
8200.3 

"'L' 
7886.1 

1130.3 
737.5.2 

74211.8 

7261.4 

1 11.5.0 

11963.0 

6812.1 

6661.8 

MI1.6 
6364,1 
6216.3 

"""'~ 
)923.2 

m1 .6 
56]2.8 

5488.1 
5345.6 
S203 .2 

5061.8 
41}11 .3 
4181.9 
464).2 

450)'" 

43611.1. 

4232.9 
4091.8 
3963..5 
3830.2 

3691.8 

35664 
3435.& 
3305.11 
3 11(>.1 
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.IS 

B6'}j.7 
85]37 
8374.5 

8216.2 

8058.6 
11)()1 .8 

7145.9 
7,S90.6 

7436.2 

72-82.8 
7130.1 

6918.2 
A27.2 
6676.8 

6521.S 
6379.0 

623 1.0 

"".0 
5931-9 

5.92.3 
5647.5 

5~3.1 

5359.8 
~211 .4 

S016_0 
493.5 .3 

4' 95.R 
46n.1 
4519.4 

4382.3 

",463 
4111 .3 
3916.'1 
3R43.6 

31 1 \.0 

3S79.ti 
34487 
33 18 .8 

3 189.6 

" 
8709.7 

8549.6 
83Y(U 

8231.8 

11014.3 

1917.4 

7761.3 

1606.0 

745 1.6 

7298.0 
1145.3 
6993.4 

6842.2 
6691.7 

M42..5 

6393.1 

6245.7 ...... 
59U.3 

'806.8 
5661.9 

5511.6 

S314.2 
52316 

5089.9 
4!M1}.2 
4809.8 

4670.8 
4533.1 

4396.1 
42600 
4124.7 

3" 'U 
38)6.8 

3124.2 
3592.6 

Wi" 
3331.8 
3202.4 

.,. 

8725.8 
8565.8 
_3 
8247.1 

808'1.9 

1932.9 

7771.0 

1621.6 

7467.0 

73134 
.160.1 
1008.5 
6851.3 
6706.9 

6.551.1 ...... 
6260." 
61 Jl .3 
5961.0 

5821 .2 
5676.4 

5532.0 
5388.4 
)UB 

5 104 .1 

4%3.4 
4823.5 

#lS4.7 
4.546.8 

4409.8 

4273.5 

4138.2 

4003.9 
3870.0 

3737.4 
3605.8 
34149 
3344.1 
3115.3 

.27 

8741 .7 
858 1 7 

8422.2 
826].4 

8105.8 

1948.5 
7792.4 
1637.1 

7482.4 

7328..5 

717.5.') 

7023.7 
1'1872.3 
6121.8 

6'12 I 
b413J 
6275.3 

612R.O 
)981.4 

58]S.9 -.. 
5'46.2 

'402.8 
5259.9 

511R.0 

4971.4 
4831.4 

4M8.5 
4560.5 

442.1-2 
42117.1 
4151.6 
<W17.1 

3883 • .5 

37.50.6 

3618.8 

3481.9 
3357.1 
-'2211.0 

A VJ.~RAGE 
D1fl'ERENCE 

PER 
lflOOM 

16.03 

1.5.95 
15.88 

15.1R 

15,73 

15.61 

15 .56 

1.546 

15.39 

15.29 

n .ll 
15. 14 

15.07 
14.97 

14.88 

14.83 

14.73 
14.66 

14 • .58 

14 k
" 

14.46 
14.36 
14.29 
14.19 

14.09 

13.99 

""IJ 
13.82 
1].73 

1) .63 

13.55 
13.406 
13.]8 
IJ 2'1 

13.19 

1] . 11 

13.02 
12.91 
1'2 .81 



Detailed Opentiog PlaD (or 2002-03 

Ex hibit 10M - Arrow Reservoir Capacity Table (SI) 
hm3 

AVI!UAtiE 
I::LEVATION DIFFERENCE 

IN 
ME11!RS 

411.94 
427.M 
427.33 
411 03 
426 11 

42642 
426 II 
425 !II 
425.50 
425.20 

42489 
424 5'j 
424.2S 
423.98 
423.67 

42.U7 
413.06 
422.76 
422.45 
422.15 

421.&4 
421 .54 
421 n 
420.93 
42061 

420.31 
420U2 
41 971 

Ill) .03 

1983.6 19966 
1&s5.9 2868.6 
1728 t) 2141 7 
2602.9 26 15.4 
2477.9 2490.4 

23549 2367.1 
1233.0 2245.2 
211 1.') 2123.9 
I 991.8 200311 
18721 ISS4.1 

ln23 11M 2 
I()l) I 1645.1 

IS1U 15Ui9 
1398.2 1410.0 
1281..5 1294.0 

1169 .2 1110.5 

1057.7 IOf.8.9 
'1-'73 958.3 
8382 849.2 
1303 741.1 

612.9 633.7 
' 16.1 521.2 
412.1) 412.!i 
301L~ 31U 
106.2 216.5 

IIlS.7 11!i7 
6.6 IflA 

.06 .09 12 . 15 . IS : 21 

3009.3 3022 3 30)50 3048.0 J06O.9 30737 
2881 ~ 2894.3 2901.1 .w19.8 2932.!i 2945.2 
2754.4 2767.1 27198 2792.3 2S05.0 1SI1.7 
16211.1 1640.6 1653 3 2665.8 26111.5 26'H .0 
25112.9 lj 15.3 2527.S 2540.3 2553.0 .2565.5 

2319.6 23Ql.8 2404 0 2416.3 2428.7 2441.0 
22.\1.5 1269.5 1281.1 229) .9 2306.2 23[8.4 
1136.1 1148 I 2160 3 2172.3 1 184.6 21%.6 
2015 .8 2027.1 20391 2051 .7 2064.0 1 01.5.9 
1896.1 1908.1 19lO.1 193 18 lil43.11 195.5 S 

J17fl.2 118S..2 ISOO.2 181:2.1 1824.2 11136.2 
16.568 16611.S 16808 1692.6 110.k~ 17J6 . .5 
1.5 38.7 1!i.5111 l .5ti2 .4 1574.1 15S5.tJ 1.591.fI 
142 17 1433 2 1445.0 14.5( •. 7 1468.4 1480.1 
130.5 8 1.~],1 . 2 1328.7 1340.2 ll.'il.O 1163 .~ 

11920 1203.1 12145 1225.1 1231.2 \148.5 
1079.11 IIWLl 11022 111 3.4 11 24.1 11 35.7 
9MI.J 980.4 99 1 4 1001.4 IOU.6 1014.6 
860U 871 .0 88 1.8 892.8 \iOU 1114 . .5 
751.8 161 6 11 J 4 784 1 1"5.1 80H 

644.4 6l5.2 6f16.0 676.5 fl81.2 698.U 
538.0 548.5 n9.3 569 8 580.3 !i91.1 
43] 0 443.3 453.8 464 4 474.9 485 4 
329.3 339.ti 349.9 360 I 370.1 3R03 
216.8 236.8 241,1 257 .4 11)7.1 211.9 

115.8 U!i .S 145.8 ISS 8 1001 I7fi.l 
26.4 36.2 46.2 560 66.1 75.8 
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.14 11 

)086.iI 3099.4 
2')58.2 2970.9 
2830.5 1S4J.2 
270J.7 2716.2 
15180 2590.5 

24.53.2 146U 
233'1.4 n O .6 
120U 2220.8 
1087.9 2099.9 
1%78 1919.8 

1848.2 18M. 1 
1728.5 174t}3 
1609.6 1621.4 
1491 7 \sOlA 
1375.0 U867 

12598 1271.) 
1147.0 ll!i1l 0 
10)5.tl 1~.7 

925.5 9J6.3 
81(0.7 821 4 

703.1 719 . .5 
60 1.6 612.4 
495.7 .50ti.2 
J 9 1.2 401 7 
288.0 298.2 

\86.1 1% .2 
85.9 9!i 7 

0.0 

I'ER 
)1 100 tot 

12.87 
12 .71 
12.70 
11.60 
11.50 

12.31 
1218 
12.11 
12.01 
11.9<. 

11.99 
1191 
11 .19 
11.69 
11 . .57 

11 .33 
11.16 
I 1.0) 
10.91 
10.79 

10.14 
10.62 
104 7 
10.35 
10.23 

10.06 
991 
6.61 



E1..EV A,110N 
IN 

mrr 

2415. 

2414. 
2413. 
lA12. 
lA11. 
2410. 

,.... 
2<6,. 

2<6'. 
2<6 .. 
2'60. 

2459. 

"' •. 
1457. 
W6. 
2455. 

"". 
2453. 

"',. 
lA51 . 
2<50. 

"'9. 
"' •. 
"'7. -. "" . 
"". "" . "'2. 
2441. 
wo. 

2439. 
24311. 
2431. 
2436. 
2435 . 

DetaUed Operating Plan ror 2002·03 

Exhibit II - Mica Reservoir Capacity Table (English) 
b[d 

.0 . 1 ., ., •• 
10121.1 

]0061.5 10012.9 100711.2 10083.6 ]00811.9 10094.3 
10014.1 100 19.4 10024.8 10000.1 ]0035.S I()(WO.II 

9960.8 9966. ] 9971.S 9916.8 9982. ] 9981.4 
9907.8 9913.1 9918.4 9923.7 9929.0 9934.3 
91154,8 9860.1 9865.4 9870.7 9816.0 9881 .3 

9802,] 91107.4 911\2.6 91117.9 91123.2 98211.5 
9749.5 975-4.8 9760.0 9765.3 9771).5 mS.8 
9697. ] 9702.3 9707.6 97\2.11 97]11.1 9723.3 
9644.8 96S0.0 96553 9660.5 9665.7 9671.0 
9592.1 9597.9 9603.] 9608.3 9613.5 96111.11 

9S4O.11 9546.0 9551.2 9556.4 9S61.6 9566.8 
9489.0 9494.2 9499.4 9S04.5 9509.7 95]4.9 
9437.4 9442.6 9447.7 9452,9 94511.0 9463.2 
9386.0 9391.1 9396.3 9401.4 9406.6 90411.1 
9334.11 9339.9 9345.0 93SO.2 9355.3 9360.4 

9283.1 928l1.li 9293.9 9299.0 9304.1 9309.3 
9232.11 9237.9 9243.0 92411.1 9253.2 92S1I.3 
91112.0 9 1117.1 91 92.2 9197.2 9202.3 9lO7.4 
9131.4 9136.5 9141.S 9146.6 9151.6 9156.7 
9081.0 9086.0 9091.1 9096.1 9101.2 9]06.2 

9030.8 9035.11 9040.11 9045,9 9OSO.9 9055.9 

8980.7 89115.7 11990.7 1199S.7 9000.7 9005.8 
8930.11 8935.8 8940.11 11945.8 8950.11 895S .8 
8881 .0 8&116.0 8891.0 1189S .9 11900.9 11905 .9 
8831.4 8836.4 8841.3 8&46.3 811.51.2 8856,2 

117112.0 81116.9 879 1.9 8796.8 8801.8 6&06.7 
11732.8 8137.7 8742.6 8147.6 8752.5 11757.4 
8683.7 8688.6 8693.5 8698.4 8103.3 11708.3 
8634.11 11639.7 8644.6 8649.5 865-4.4 11659.3 
85116.0 8590.9 8595.11 Il600.6 860!i.5 116 10.4 

11.537.5 8542.4 8547.2 11.552.1 1I.S56.9 &561.8 

1489.1 1.493.9 &4911.8 8503.6 8S08.5 85 13.3 
&4AO.8 &445.6 &4SO.5 8455.3 &460.1 &465.0 
11392.7 1)97.5 &402.3 1407.1 &411 .9 &416.8 
83"''''' 11349.6 835-4.4 8359.2 8364.0 8368.11 

8291.1 8301.9 8306.6 83]"4 83 16.2 8321.0 
82A9.5 8254.3 8259.0 8263.8 8268.5 8213.3 
8202.1 8206.8 82 11.6 82 ]6.3 8221.1 8225.8 
8154.8 8159.5 8164.3 8169.0 8173.7 8118.5 
8107.8 8112.5 11 117.2 11121.9 11 126.6 11 131 .3 
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.6 .7 .8 .9 

10099.7 10105.0 10110,4 10 11 5.1 
10046. ] IOOSI.S 10056.8 10062.2 
9992.11 9998.1 10003.4 ]0008.8 
9939.6 9944.9 99SO.2 99S5.5 
98116.6 91191.9 91197.2 9902.5 

91l3.7 9839.0 9&44.3 9849.5 
978 1.1 91116.3 919 1.6 9196.11 
9728.5 9133,8 9739.0 97 .... . 3 
9676.2 9681.4 96116.6 9691.9 
9624.0 9629.2 9634.4 9639.6 

9S71 .9 95nl 9582.3 9587.5 
952(1.1 9525.3 9530.4 9535.6 
94611.4 90473.5 90478.7 9483.8 
90416.8 90422.0 9421.1 9432.3 
9365.5 9310.6 9375.8 9380.9 

9314.4 9319.5 9324.6 9329.1 
9263.) 9268.4 9273.5 9278.6 
92 11.5 9217.6 9222.6 9227.7 
9161 .8 9166.11 9171 .9 9116.9 
9111 .2 91 16.3 9121.3 9126.4 

9060.9 9065.9 9071.0 9016.0 
9()]O.1I 9015.11 9020.11 9025.11 
11960.7 8965.7 11910.7 8975.7 
8910.9 8915.9 8920.8 8925.8 
81161.2 8866.1 8871.1 8816.0 

II] 1.6 88]6.6 882LS 8826.5 
8762.3 8767,2 8772.2 877'7.1 
87 13.2 8718.1 8723.0 8727.9 
U64.] 8669.0 8673.9 1618.8 
8615.3 8620.2 &62.5.0 8629.9 

lS66.6 1I.S71 .5 1I.S76.3 1I.S81.2 
8518.1 8523.0 8l21.8 8l32.7 
&469.1 &474.6 8479.4 8484,3 
&421.6 &426.4 &431.2 &436.0 

8373.5 8378.3 8383. 1 8387.9 

8325.7 8330.5 8335.3 8J.40.0 
8178.1 8282.8 8287.6 8292.3 
8230.5 8235 .3 8240.0 8244.8 
8 183.2 8187.9 8 192.6 8 197.4 
8 136.0 8 140.7 8 145.4 8150.1 

AVERAGE 
DlFFERENCE 
PER TEN1ll 

fT 

5.311 

' .36 ,." 
5.33 

'.30 
' .30 

'27 
'.26 
'.24 
'.23 
5.21 

5.19 
5.18 
5.16 
5.14 
5.12 

5.11 

' .09 , ... 
' .06 , ... 
5.02 
5.01 . ... . ... 
' .96 

4." 
4.92 
4.91 
4.89 
4.88 

4.85 .... 
4.83 
4.81 

' .79 

. .n 
4.16 
4.74 
4.73 
4.70 



Dttailcd ~rating Plan rol'" 2002-03 

ELEVATION 
IN 

FEET 

2"3-4. 
2433. 

2"32. 
2431. 
2430. 

2429. 
2428. 

2" 17. 
2" 26. 
2425. 

2424. 
2423. 
2422. 
2421-

2420 

2. 19 . 

2 .. 111. 
2417. 
2416. 

2"\5. 

24\ • . 

2"13. 
24 12. 

2" 1 \. 

2"\ 0 . 

2409. 
2<08. 
2407 

2406. 
2<., 

""'. 
2" )3 
2407 

2AOI. 

2400. 

2399. 

2398. 
2397. 

2396. 
2395. 

Exhibit II - Mjca Reservoir Capacity Table (English) 
ksfd 

.0 

8060.' 
80\ • . \ 
,..7> 
7921.1 

787" 9 

7828.8 
7782.9 
7737.2 
7691.6 

7646.2 

7600.9 
n55.9 
75 \ \.0 

7-466.2 

"'2 1.6 

7377.2 
7333.0 

7288.9 

72"5.0 
7201.3 

7 157.7 
7 11 • . 3 
1fT1 1.0 

""'.0 
""'.1 

6942.3 

6199.7 
6&57.3 
68 15.1 
6773.0 

6731.2 

663" 
6648.0 
_ .7 
6565.5 

6514.6 
60483.9 

604-43 .5 
6403.5 
6363.9 

. 1 

8065.6 
SO\8.8 

7972.2 
7925.7 
7879.5 

7833 .• 
7787.5 
77.1 .8 

7696.2 
76.50.7 

760S." 
7560 .• 
7j15 .j 

7" 70.7 
7. 26.1 

138\.6 
133M 
7293.3 
72 .. 9 .• 

12OS.7 

7162.1 
71 18.6 

1fT1B 
7032.3 
6989 .• -.• 
_ .0 

6861' 
68 19.3 
6m.2 

6735.) 

6693.7 
6M2.2 

6610.9 
6569.7 

6."1 287 
60487.9 

64476 

6407.' 
6367.8 

.2 

8070.3 

8023~ 

7976.8 

1930." 
7884.1 

7838.0 

7792.1 
77~.3 

noo.7 
76j."l .3 

7610.0 
7.564.9 
7j20.0 
7.7j.2 

700.j 

73116. 1 

7l41.8 
7297.7 
72.53.8 
7210.0 

7\66." 
71ll.0 

7079.7 
7036.6 
6993.7 

69.50.9 
..... 2 
61165.8 
682B 

6781 ." 

6139~ 

6697.' 
6656.3 
6615.0 

6573.8 

6."i32.8 
60492.0 
6-451.6 

6-4 ILS 
6371.8 

. 3 

80"7."1 .0 
8028.\ 
79SI.S 
793."1.0 

7888.8 

7&012.6 

7796.7 
77j{).9 

77(tj .3 
76j9.8 

7614.j 

H69." 
7j2-4.j 

7479.6 
7.3."1.0 

1390~ 

73-46.3 
7302.1 
72!18.2 
721 .. ... 

7170.8 
7\27.3 

""".0 -.• 
6998.0 

69jj. \ 

6912 . ."1 
6810.0 
6827 .8 
678j.6 

6"'3.7 
6702.0 

6660.' 
66 19.2 

65T1 .9 

M36.9 
6496.1 
64jj.6 

64\ ."1 . ."1 
637j 7 

•• 
8079.7 

8032.8 
7986.1 
7939.7 
7893 .• 

7847.2 
7110 1.3 
77j5.S 

TI<J9.8 
7664 .• 

76 19.0 
7j73.9 

7."129.0 
7.84.1 
74)9.4 

139."1.0 
13.so.7 

7306.' 
7262.6 

72\8.8 

7\7."1.1 

71l1.7 
7<108.3 

,.." 
7002.3 

69j 9." 
6916.7 
687" .3 
6832.0 
6789.8 

67"7.9 
.7062 
..... 7 
6623 .3 
6."182.1 

6."1. 1.0 

6~. 1 

64."19.6 
60419 . ."1 
6379.7 
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., 

""" .• 
8037> 
7990.8 

"".3 
7898.0 

78jl .9 

7805.9 
7760.1 
77\ .. .. 

7668.9 

76ll.6 

7S7U 
7j3B 

7.88.6 
7 .... 3.9 

7399.4 

73."1."1 . \ 
7311.0 
1267.0 
7223.2 

7179.5 

7\36.0 
7092.7 
7049 . ."1 
7006. 

6963.7 
6921.0 

6878.5 
6836.2 
67904.1 

67."12.1 

6710." 
6668.8 
6627." 
6."186.2 

6s.4S. \ 

""'2 
60463.7 
60423 . ."1 

6383.7 

•• 
8089.0 

8042.2 
79.5> 
_ .9 
7902-6 

78S6.S 
78 10 .• 

776-4.6 
7719.0 
1673 .• 

7628.1 
7."182 .9 
7."137 .9 
7" 93.1 
, .... 8 ... 

7A03.8 
73j9~ 

niH 
7271.3 
7227 . ~ 

7183.9 
7 1AO.3 
7097.0 
70U8 

70\0.8 

6968.0 
6925.3 
6&82.1 ...... 
6798.3 

6756.3 
671 • . ."1 
6673.0 

663\ .6 
6590.3 

6.549.2 
6.508.3 
6'67.7 
60421.5 
63876 

.7 

8093.7 

11046.' 
8000.1 
19."13.6 
7907.2 

7116 1.1 
78 1j .0 

7769.2 

77ll~ 

7678.0 

7632.6 
7."187 .", 
7.542 .• 

7.97.6 

7"."12.8 

74011.3 
7363.9 

73\9.8 
727."1.7 

7ll\.9 

7188.2 
7 1 ..... 7 

7 101.3 
7O."i8.1 

70 1."1 .1 

6972.3 

6929.' 
6887.0 ...... 
6002.' 

6760 . ."1 
6718.1 
6677.1 
663."1.1 

6j94 .S 

6."1."13.3 
6."i12 •• 
60471.8 

60431 . ."1 
6391.6 

8 

8098.4 
8Qj1 .S 
..... 8 
79."18.2 
791 1.9 

786."1.7 
7819.6 

m3.8 
7728.1 
1682~ 

7637. \ 

7."191.9 
7."1.&6.9 
7.502.0 

7"."17.3 

7" 12.7 
7368 .• 
732-4 .2 

7230.1 
1236.3 

7 192.6 
71 . 9 .0 

710."1.6 
7062.4 
70 19 .• 

6916. ~ 

6933.8 

689 1.2 
..... 9 
.... 7 

67604 7 
6722.9 

668\ .3 
66399 
6j986 

6."1j74 
6."116 .• 

6047S8 
643."1 . ."1 
639."1 .6 

•• 
8 103.1 

805<>.2 

8009.' 
7962.9 
79 16 . ."1 

7870.3 

782" .2 
m8.3 
7732.6 

7687.1 

76041.7 
7."196 .• 

7."iS I." 
7S06.5 
7.&61.7 

7.17.2 
7372.8 
7328.6 

7284 • ."1 
12-40.6 

7 196.9 
7 1S3 .• 

7 11 0 .0 
7066.7 
7023.7 

6980.8 
6938.0 ... " 
68S3.1 
68 10.9 

6768.9 
6727. \ 

668."1 . ."1 
6644.0 

66027 

6S6 \.S 
6S2O.5 
6-179.8 

6-139.S 
6399 • ."1 

AVERAGE 
DIFFERENCE 
PER TENTIi 

" 
4.69 .... 
' .1\6 

' .64 
" .62 

4 .61 

" .S9 

" • ."17 
' .56 
4 . ."1. 

" .j3 

..'" 

. ... 9 

. ... 8 .... 

.." 

.. ... 2 

.. ... 1 

" .39 
4 .37 

" .36 

' .34 
" .33 
' .30 
' .29 

4.28 

' .26 
' .24 

' .22 
" .2 1 

" .20 
" .17 
" .16 

".1" 
".13 

4. 11 
• . 07 

" .03 
' .00 
3.96 



ELEVATION 
IN 

FEET 

2)9'. 
2393. 
2392. 
2391. 
2390. 

2389. 
2388. 
2387. 
2386. 
2385. 

23 ... 
2333. 
2332. 
23S!. 
2380. 

2379. 
237S. 
23n. 
2376. 
2375. 

2374. 
2373. 
2372. 
2371. 
2370. 

2369. 
236 • . 
2367. 
2366. 

2365. 

23M. 
2363. 
2362. 
2361. 

2360 

2359. 
2358. 
2357. 
m6. 
2355. 

Detailed Operating Plan fo r 2002-03 

Elthibit II - Mica Reservoir Capacity Table (English) 
"fd 

.0 

6324.5 
6lli.6 
6246.9 
6208 .6 
6170.6 

6 132.9 
6095.5 
6058,4 
6021.7 

59&'.1 

5949.0 
5913.0 
58n.4 
5&42.1 

'807.0 

'TI2.2 
'737.6 
'703.4 

'66" 
56355 

5602.0 

'568.7 
5535.6 
5!i02.3 
Sot70.2 

5437.S 

"".6 
'373.7 
DUO 
'310.5 

'279.1 
'243.0 
5217.1 
5186.4 
5155 .9 

!i12!i.' 
!!09'.4 
!i065.4 
!I035.6 

SOO5 .' 

.1 

6328.5 
6289.5 
6250.& 
6211.4 
6174.4 

6136.7 
6099.2 
6062.1 
602!i.3 
5988.8 

5952.6 
5916.6 

'881.0 
'8.4!§.6 
5810.5 

'77'.7 
!i741.1 
5706.8 
5672.7 
5638.9 

"".3 
"72.0 
"31.9 
5506.1 
Sot73.4 

5441.0 

""'., 
!il76.9 
5345.2 
!il1l.6 

'282.3 

'251.1 
'2202 
'189.4 
!iI'1.9 

'128.' 
5098.4 

5068.' 
!I038.5 

5008.' 

6332.4 
6293.4 
6254.6 
62 16.2 
6178.2 

6 140.4 
6 103.0 
606!i.8 
6029.0 

""-' 
5956.2 
'920.2 
5884.' 
5849.2 
'314.0 

'779.1 
'744.5 
'7 10.2 
5676.1 
5642.3 

""".7 
"7'.4 
55-42.2 
5509.3 
Sot76.7 

"".3 
Sot12.1 

'380.1 

'3'.03 
'3 16.8 

'21'.4 
"'<2 
'223.3 
!il92..5 
!il 62.0 

, IJL6 

'101.4 
50'71.4 

'0''-' 
!§{)11.9 

.3 

6336.3 
6297.2 
62511.5 
6220.0 
6181.9 

6 144.2 
6 106.7 

6069.' 
6032.7 
5996.1 

'9!i9.8 
'923.8 
'IIS8.1 
!!B'2. 7 
nl7.5 

!i782.6 
5748.0 
57 13.6 
5679.' 
564' .6 

561 2.0 

"78.7 
'Sot55 
"12.6 
Sot79.9 

S447.' 
Sot 1 ' .3 
!!J8J.3 
!!J' I ..5 
!il19.9 

5288.5 
'll7.4 
'226.4 
!il9!i.6 
!il6'.0 

' 134.6 
!il04.4 
,S074.4 

""'-' 
!I014.8 

•• 
6340.2 
6301.1 
6262.4 
6223.9 
6185.7 

6147.9 
6 110.4 
6073.2 
6036.3 
'999.7 

'963.4 
'927.4 
'891.7 
!!B56.2 
!!B2 1.0 

'786.1 
'7'1.4 
'7 17.1 
S6!2.9 
5649.0 

5615.4 

"112.0 
'Sot8.S 
55 15.9 
5483.2 

!i4!1O.7 
5418.5 

'386.' 
'354.7 
5323.0 

'291.6 
5260-' 
52"-, 
!i193.7 
51611.0 

'137.6 
5107.4 

""' .. 
'0''-' 
50178 
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, 
6344.2 
6JO!i.0 
6266.2 
6W.7 

6189..5 

6151.7 
61 ]4.2 
6076.9 
..... 0 
6003.4 

'967.0 
5931.0 

'119'.2 
'8'9.7 
5824.5 

'789.6 
'754.9 
'720.' 
"".3 
5652.4 

5618.7 
5585.3 
5552.1 
55 19.2 

""., 
5453.9 
542\.7 
5389.7 
5357.8 
5326.2 

5294.8 
5263.6 
5232.6 
5201.7 
5171.1 

5140.7 
51 10.4 

5080.' 

""" .. 
5020.7 

.6 

6348.1 
6308.9 
6270.1 
6231..5 
6193.3 

6 155.5 
6 117.9 
60806 
6043.7 
6007.0 

'970.7 
5934.6 

'898.8 
5863.3 
'828.0 

5793.0 
5758.3 
5723.9 
5689.7 
56'5.8 

5622.1 
5588.7 
5555.4 
5522.5 
5439.7 

Sot57.2 
5424.9 
5392.9 
5361.0 
5329.3 

5297.9 
5266.7 
5235.7 
5204.8 
!il74.2 

5143.7 
5] D .4 
5083.4 
5OS3.4 
!I023.7 

. 7 

6352.0 
63 12.8 
6274.0 
6235.4 
6197.2 

6159.2 
6121.7 
..... 3 
6047.4 
60 10.7 

5974.3 
59382 
5902.3 
5866.11 
583\.6 

5796.5 
576U 
5727.3 
5693.1 
5659.2 

5(i2!i.5 
5592.0 
55511.7 

"25.7 
Sot93.0 

5460.4 
5428.1 
5396.1 
5364.2 
5332.5 

DOl.O 
5269.8 
5238.7 
5201.9 
5177.2 

5146.7 
51 ]6..5 

""' .• ,.,. .. 
5026.7 

•• 
6356.0 
6316.7 
62n.8 
6239.2 
620 1.0 

6163.0 
612!i.4 
6088.1 
6051 .0 
6014.3 

5m.9 
51)41.8 
5905.9 

511703 
5835.1 

5800.0 
5765.3 
5730.8 
5696.5 
5662.5 

5628.8 
5595.3 
5562.1 
5529.0 
5496.3 

5463.7 
5431 .4 
5399.3 
5367.4 
5335.7 

5304.2 
5272.9 
5241.8 
5211.0 
5 180.3 

5149.8 
51 19.5 
5089.4 
5OS9.4 
5029.6 

., 
6359.9 
6320.6 
628 1.7 
6243.1 
62QU 

6166.8 
6 129.2 
6091.8 

""'.7 
6018.0 

'981.6 
5945.4 

'909-' 
5873.9 
5838.6 

5803.5 
5768.7 
'734.2 
'700.0 
S66'.9 

5632.2 
'598.7 
'5M.4 
"32.3 
5499.5 

5466.9 
Sot34.6 
5402.4 
5370.5 
'338.8 

Boo.3 
'276.0 
5244.9 
521 4.0 
5183.3 

5152.8 
5122.5 

"" .• 
5062.4 
5032.6 

AVERAGE 
DIFFERENCE 
PER TENTH 

FT 

3.93 
3.90 
3.81 
3.83 
3.80 

3.n 
3.74 
3.71 

3." 
3.65 

3.62 

3-" 
3." 
3.53 
3.51 

3.48 
3.45 
3.43 
3.4 1 
3.38 

'" 3.33 
3.31 
3.28 
3.26 

'-", 
3.22 
3.19 
3.11 
3.15 

3.13 
3. 11 
3.09 
3.07 
3.05 

3.03 
3.02 
3.00 
2.98 
2.96 



DdaiJed Operatiag Plan for 1001-03 

ELEVATION 
IN 

fEIIT 

23>4. 
23$3. 

m~ 

23:1iI . 
mo. 

2349. 
2341. 
2347. 

2346. 
234'. 

2344. 
2343. 
234'. 
2341. 
2340. 

2339. 
2338. 
2337. 
2336. 
233:1i . 

2334. 
2333. 

2332. 
2331. 
2330. 

2329. 
2328. 
2327. 

"'6. 
2325. 

23lA. 
2323. 
23n 
2321. 

"'0. 
2319. 

Exhibit II - Mica Reservoir Capacity Table (English) 
ksfd 

.0 

4976.5 
4947.2 

4911.0 
4889.1 
.... 3 

4831.6 

4803.1 
4714.7 
4746.5 
4711.4 .... , 
4662.7 
4635.0 
...,~ 

4580.0 

4552.7 
452.5.5 

.. 983 
4471.2 

-~ 
44173 

4390.' 
4363.6 
4336.9 
4310.2 

4213.7 
42.57.2 
4230.8' 

.204.5 
4171.2 

4U2.0 
41ll.9 

-~ 4074.0 
4048.1 

40223 

. 1 

4979.4 

4950. 1 
'920.9 

'892.0 
4863.1 

4834.4 
_ .9 

"'" 4749.3 
4721.2 

46933 -.• 
4637.1 

4610.2 
4:1il1.1 

455:1i.4 

4321.2 
4501.0 
4473.9 ...... 
4420.0 

4393.1 

'3663 
4339.6 
4312.9 

4286.3 
4259.1 
4233.4 

4207.1 
4180.1 

41SC.6 
4 121.l 

410U 
4076.6 
4050.7 

402A.' 

4982.4 

49S3.0 
4m.9 
4894.9 

..... 0 

4837.3 -.• 
4780.4 
4752.1 
472.4.0 

4696.1 .... ~ .... , 
4613.0 
4515.5 

45:1i1.2 

"S30.9 
4503.7 
4476.6 
4449.6 

.. n. 
4395.1 
4361.9 

4342.2 
43 U.6 

4289.0 

4262.5 
4236.1 
4209.7 
411l.4 

4U7.2 
4131.2 

410:5.1 
4079.1 
40533 

'02" 

. 3 

4985.3 

49S6.0 
4926.1 ..., .• ...... 
.... ~ 
4811.6 
4783.2 
4755.0 
4726.8 

4698.' 
4671.0 

4643.3 
46U.7 
4581.2 

4560.9 
4533.6 
450", 

"793 

"'23 
44.25.3 .,.U 
4371.6 
4344.9 
4318.2 

4291.6 

4265.1 
4238.7 

4212.3 
4186.1 

4U9.9 
4133.8 

4107.7 

4081 .7 
40:55.9 
4030.0 

•• 
4981.3 
49j:1.9 

4929.7 
4900.6 

4871.1 

4843.1 
4814.5 

4786.0 
4757.8 
4729.6 

4101.6 

4673.1 
..... 1 
4611.5 
4591.0 

4563.6 
4536.4 

4.509.2 
... ~o 
445:1i.o 

4421.0 

4401.1 
4374.3 
4347.6 
4320.9 

4294.3 

4267.8 
4241 .3 

421:1i .0 
4111.7 

4162..5 

4136.4 
4110.3 
..... 3 
40:58.4 
4032.6 
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4991 .2 
4961.1 

",U 
4903.5 
4874.6 

484:1i .9 

4817.3 
4788.9 
4760.6 
4732.4 

4704.4 
4676.5 ....... 
4621.2 
4:1i93.7 

4566.4 

4539.1 
4:1i 11.9 
_ .7 
4457.7 

4430.7 

4403.' 
4371.0 
4350.2 
4323.6 

4296.9 
4270.4 

4244.0 
4217.6 
41913 

4165.1 
4139.0 
4112.9 ....... 
-4061.0 
4035.2 

•• 
4994.1 

4964.8 
4935.5 

4906.4 

"7" ...... 
4820.2 
4791 .7 
4763.4 

4135.3 

'707~ 
4679.3 
4651.6 

4624.0 

"'"' 
4569.1 

4SCl.8 
4:1i14.6 
4411.5 

4460.' 

403.4 ...., 
4379.1 

4352.9 
4326.2 

"" .• 
4273.1 

.lAM 

'220~ 

4193.9 

4167.1 
4141.6 
41U..5 

'0'" 
4063.6 
4037 .8 

.7 

4997.1 
4961.7 

4938.4 

.9093 
4880.4 

4851.7 

4823.0 
4794.6 
4766.2 
4131.1 

4710.0 

"'~I 
46>4.' 
4626.7 
4599.2 

4571.8 
4544.5 

4517.3 
.. 90.2 
4463.1 

4436.1 

-~ 4382.3 

4355.6 
4321.9 

4302.3 

4275.7 

',.,3 
'In' 
4196.6 

4110.3 

41~ 

4111. 1 
40921 
4066.2 

4040.' 

•• 
5000.0 
4970.6 
4941 3 
4912.2 

4883.3 

48SC.5 
4825.9 
4797.4 
4769.1 
4740.9 

4712.1 

4614.' 
"".1 
4629' 
_ .0 

4.574.6 

4547.3 
4520.0 
.. n • 
4465 .• 

44l1.1 

44\1 .9 
4385.0 

0 51.2 
4331.6 

4)(M.9 

4278.4 
4251 .9 

"25' 
4199.2 

4173.0 
4146.8 

4120.7 _ .7 
.0 .... 
4042.9 

.9 

5003.0 
4973.6 

4944.3 
4915.1 

4886.2 

4857.4 
4828.7 
4800~ 

4711.9 
4743.7 

47U.6 
4687.7 
4659.9 

4632.2 
_ .7 

4571 .3 

4550.0 
4S22.8 
4495.6 ...., 
... " 
4414.6 
4387.7 

4360.9 
4334.2 

4307.6 

4281.0 

'25" 
4228.1 
4201 .8 

4175.6 
4149.4 

4123.3 

4097.3 
4071.4 

.... " 

AVERAGE 
DlFFERENCE 
PER TENTH 

FT 

~ .. 
~93 

2.91 

~90 

2.88 

2.87 

~" 
2.84 
2.12 

~" 
~79 

H. 
2.n 
~76 

2.'4 

~73 

2.72 

H' 
~71 

~70 

2.69 
2.69 

~ .. 
2.67 

' .66 

~66 

~" 
2.64 

~63 

~63 

U, 
~61 

~61 

". ,,, 
2.58 



Detalkd Operating Plan Cor 2002-03 

Exhibit 11M - Mica Reservoir Capacity Tahle (S I) 
hm' 

EI.EVA11ON 
IN 

ME'reRS 00 .03 06 .il') J1 " .18 21 .n 

754.31 

7~. 011 
7.53.71 
153,47 
7.5] 16 
7.52.86 

7.52 • .5.5 
7.522.5 
7.51.94 
1.51.64 
731 ]J 

7.510] 
1.50.71 
1.5042 
7.50 II 
74981 

749 . .50 
74920 , .... 
741...59 
74829 

7.,91 
7.,68 
747.31 
14701 
14676 

7~.4() 

746 IS 
74.5 1.5 
7U .,S4 
74U. 

144 93 
744.63 
14432 
144 02 
74).71 

'14H I 
,.3 10 

141110 
74249 
1U. 19 

141623 

24631 1 24644.4 24M7.] 24670...5 2.61B l4696.7 24709 9 247229 241]6 I 24749 I 
24~...5 2 • .5 1]...5 2026.1 24,5396 14.5519 24S6.5.1 24.571.8 24.592.0 2460.5.0 1%111-2 
24310.1 24383.1 24]96.] 2«09.2 24422.2 2443.5.2 244484 2446 IA 24474.3 24487.5 

24140.4 242.534 242664 24279 3 24192.3 24305.3 14)112 24331.2 2A)44 1 24151. 1 
241108 24 123.1 241367 24'49.1 241626 ]417~ .6 24188fi 24201.5 24214.5 J4127 . .5 

2]981.8 23WU 24007...5 24020 . .5 240334 24046 4 24059.1 241m. 1 24085] 24O'i17.8 
238.53.1 238M. I 231188 23191 .8 23904.5 ]3917.' 23930 4 239432 23956 I 23%8.9 
231249 2]137.6 23750.6 13763.3 13716.3 237190 23801 .7 238147 2]827.4 23840.4 
235970 23609.7 13612.7 2361'.4 1)648.1 23661.1 23673.8 2J6A6.5 2.~.1 23712.2 
23469 . .5 13412.2 2)494.9 23507.7 235204 2]533.4 2JS46.1 23~38 8 UH I" 23.584 2 

ll34l..5 233.5.5 2 23368.0 23]107 23393." 23406.1 2J.418.6 23431.3 2J44.4 I B4S6.8 
2]2 1.5.1 23228.5 23241.2 2321].1 232664 23119.1 2J]q1.9 23304.6 23317.1 233298 
2J089.5 2]101.] 1]1141 23127.5 23 1399 DU2.7 13 If:1.5 .4 23111.9 13190.6 2320].1 
22%3.8 22976.) 22989.0 l3OOl.3 2X1142 230267 23039.1 23031 9 2306013 230nl 
211131.5 22851.0 22863.5 "221762 22!tl8.7 12901.2 22913.6 229261 12931.1 119.51.3 

221IH 217260 22738~ 227~0.9 227634 21176.1 11788.6 21801.1 2281J 6 21!26.0 
225890 
224641 
22340.9 

22f1O l •• 22613 .~ 126264 2U1)1.9 126' 14 2266)6 22676] 
22417.2 22'89.6 mOI .9 223143 22)26.8 lUlY] 225.518 
22353 4 223(:1.5 .6 223781 22390.3 22402.! 22415.3 22427 . .5 

2.2b111.5 221010 
22564 0 22576,.5 
2:144().0 22452 2 

22211.6 1122')8 111"'.3 212..54..) 122:67.0 22279.2 22191.' 223039 22316.1 21318.7 

llO'H.1I 221070 22119.1 2211 1 1 22143.9 211S6.1 111684 22 180.6 221931 222M.) 
21972.2 219844 219966 220019 220211 220JJ.f:I 12i)45.a 2~1. 1 22070,3 22012.5 
218.50 I 211162.3 1 1114.6 11886.8 218990 21911.3 2192).2 21935.5 21947.7 J I9S9.9 
11128.) 21140j 21732.7 21164.1 21176.9 2118')2 218014 211113.6 Illm6 21837.9 
21606.9 216191 11631 I 216434 216.55.3 2]6676 21679.8 1 16918 11704.0 217160 

21486 0 21498.0 21.51003 11.512.3 21B4.3 215'6.3 2JS~8.' 21570.7 21511..1 21594 I) 

213M.1 113177 113896 21.01.9 11413.9 214159 21431.8 11441J.8 2]461.1 11474.1 
21245.5 11237.5 212695 21281.5 1119U 21JU'.1 11317,7 213297 2]341 .1 2135].1 
211 23.9 21 1179211499 211f:119 2117)9 21]8.5.1 21 191.6 21209f1 1]2116 212]36 
110C!6j 21018.3 21030.3 lHW1.l 110~ 2 210,.U 11078.2 11090.2 2110] 9 21113 9 

201181.8 20199 1 20911 6 '20923.6 20935.3 20941.3 209'90 20971 .0 20982 8 lOO94 8 
20769. 20181 2 20793.2 2U804 9 2(811) 9 20118.6 201404 208524 20164.1 2011161 
206.''l11 2066] 0 20673.0 1U6I6.7 20698j 20710 . .5 20722.1 20734.0 10145.7 207.51.1 

lIB336 20545.3 20.557. \ 2OS68.11 20'80.6 2O!'l1)1.5 20604.3 206 16.0 20617.8 20639.' 
20416.4 204U I 204399 2043l.f:I 204634 2tWn I 20486.6 204983 20Sl0. 1 2tB218 

20299.1 lO)] 1.4 10322.9 203J4.1 20146.4 103.582 20369.1 20381 .4 1039\.1 20404.f:I 
2011132 2019.5.11 10206.5 202111.2 102191 20241 .5 20233.2 20264 7 20276.4 20281.9 
20067.1 211018 8 100'.i10 • .5 20102.0 20 113 7 2012~ 2 20136 7 20148.5 20 160 0 20111 7 
199" .5 199630 I99R8 19986.J 19I)IJ78 lOOO9.5 20021 .0 20031..5 2OOUO 20055.8 
19836.' 19&480 1911S9_\ 19811.0 ]91lAl S 198<M.0 ]99(}'.5 199170 ]9928.l 1~40.0 

Page 37 

AVERAGB 
I>IFFERENf'E 

I>'!!R 
31100 M 

13.16 

lJ l] 

"116 

"1l4 
12.97 
1297 

12.89 
12 .• 7 

12.12 
12.80 
]21.5 

12 70 
11.67 
]262 

1l.S1 
]1..53 

12.!10 
1245 
12 43 
12.38 
1233 

12.211 
12.26 
12.21 
12 18 
12 14 

1 ",., 
]l.(M 

1101 
,,% 
11 .94 

11.11 

"" 11 .82 
11 17 
1112 

11.67 
II 6.5 
11 .60 
11.37 

II ' 0 



Detailed Opentiog PIau for 2002-03 

Exhibit JIM - Mica Reservoir Capacity Table (SI) 
hml 

AVEkAGI: 
1) II"fERENCE 

PER 
ELEVAll0N 

'" ME"ER,s 00 0) 1\6 09 11 " . 18 .21 .14 21 3/100 M 

7.41 88 
1.4 1.58 

14US 
loll).91 
74061 

14t.l.36 
7400b 
139.15 

139." 5 
139.14 

138.84 

138.53 
138.23 
137.92 
137.fl2 

131 .31 
131.01 
13670 
73640 
7160') 

7.U .79 
135.48 
HU8 
134.81 
134.5"1 

7).4.26 
733 % 
733.66 
73335 
73J.05 

1:32.14 
131.'4 
732. 13 
13 1.83 
IlL51 

131.12 
730.91 
730 (jl 
130.31) 

'7:3000 

197218 19733 3 197448 19736.3 19761.11 1977!U 19790.5 1'}802.0 \911135 198aO 
19607.) 1961 88 196)0.3 19641 .5 19653.0 196M.5 19676.0 19687.5 1%Q1I.8 19710.3 
19.49B I,}S04.8 19516.0 19S2B 195388 19S50.J J'}S618 19513.0 19.~84S 195~S8 

19379.8 19391 .0 19402.5 19.11 38 19425.3 lQ.\JI1.5 194418 19459..3 11M70.5 1i}482t1 
19266.7 '9278.0 19189.2 19300 1 19312.0 193232 19334.5 19345.8 1,}3n) 19368.5 

19153.9 19165 2 19176.5 19187.1 19 199.0 19210.5 192217 19233.0 192«.2 19255.5 
19041 .6 19052.9 IWb4 .2 190754 190561 1911979 191089 19120.2 19131 4 191427 
1892'>1.8 189411 189521 189634 18974 b 189859 18996.9 I9IXI8.1 1!Xl 1'} 4 19(J30.4 
188 18.3 18829.5 111840.5 18851.8 188(,2.8 18814. 1 18885.3 1811%.3 189076 18918.6 
18101.2 18718.2 18729..5 18140.5 1875U 181(,2.1 18713 1 18785.n 18196.0 18807.3 

18596.4 1116014 18618.b 111619.6 18640.6 18051.9 18662.9 18613.9 186849 186% 2 
1S486J 18497.3 18508.3 185 19.3 18.530.3 \85413 18552.3 18Sh3.) \8514.) 18585.4 
18376.4 183874 \8398 4 IS4O'}4 1S42t1.5 111431..5 1&4422 18.4532 1114641 1847.5..3 
1826611 18277.8 \82888 1829')(, 18,lIU6 183116 18332 6 183436 18354.4 18365 4 
18157.1 18168.1 111119.5 18190.5 18l01 .2 182U 2 1821)3 18234.0 18245.0 18255.8 

18049 I 

179409 
11833.0 
17125.6 
1761 81 

18059.8 lR0708 ISogl.6 180926 18WJ4 
1795 11 1/%'2.4 11913.5 17984 '2 11995 0 
111143.11 11854.6 1786SJ 17876 I 178811 
11736,4 171471 117519 I71M.7 17179.4 
11629.5 17640.0 116508 I'U06U 17672 3 

181141 181 25 I IIIJJ5.9 18146.1) 
18005 8 180\6.5 18021.5 18038.3 
178919 1790&.6 I7q 19.4 1193{).2 
17790.0 17800.1 17811 .5 17822.3 
11682.8 17693.6 117t)43 117149 

17512.017522.81 7533.3 17544.111554.611565.4 1757nl 1751161 11.597.4 176079 
1740~ . 1I 174 16.4 17427.1 17431.1 11448.4 11.158.9 174(,9.5 174I1U.2 17490.7 17501..'i 
172999173104173212 173311173422 1735JU 1736).5 17374.0 113114 .611395.3 
11\1,l4 7 17205.'1 172157 17226.3 I72J6-8 17]47.3 171.'578 172M3 172711.9 17289 4 
17089.1 171003 171108 17121 .3 17 131.8 171 4l.J 1115:2.6 I11b3. 1 11113.7 17184.2 

1698'0 169956 17(l061 170\63 17026<) 
168808 16891.3 11>901.6 16911.1 16922 4 
16777 I 16187.3 16197.9 If,SOB.1 168187 
16673.11 16684.1 lb6'MA 167U49 161 15 2 
16571)8 165811 16591 4 16601.6 166119 

17037.4 170419 17058.4 
In932.9 1694J .4 16953.7 
16828 I) 161139.2 16849.7 
167llA 16135.7 161460 
166224 16632.7 16643.0 

17068 7 17079 2 
169M 2 16974.5 
16800 0 168105 
16756 167(,(dl 
1b6.B.3 16663.5 

16468.4 16478.7 164119 0 1f>499.2 16jll9.5 16519.8 11\5300 1654t1.3 16S5U6 165tJ418 
163666 16.1768 16381.0 1( 31)7 1 16407.4 164I7.ti 164118 1(4)8.0 1b4-48.2 10458.5 
16265.1 16215.3 16285.4 162956 1630" 1631 5.'} 16326.1 16336.3 163464 10356.6 
16164. 1 161N'1 161843 16194 4 16204.5 16114 .b Iti21d 16234.9 162.4.5.1 16255,2 
16063.3 160114 16tl8).5 16093.6 1610J.7 16 113.8 1612]9 161340 ItiI4.4 .J 16154.2 

159630 1597:3.1 15983 I "993.1 
15863.5 "813.4 15883 .1 15893.3 
15764 8 157146 Ij784.5 15194.3 
15666.8 I 561b.6 15686.4 ISto%2 
15~698 15519.5 155892 15598.9 

16003.2 16013.2 16023.3 160]3.3 
15903.2 159132 159231 15'}33 I 

15804.2 1581 4.0 15823.9 158)3.11 
1570f10 15115.7 1572.5.5 15735.3 
15608 6 156182 15628.0 15637.7 
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lh0434 1605J4 
1594] I 15953.1 
ISHU1 15853.6 
15145.1 IH550 
156414 156571 

11 .41 
11.45 
11 4<l 
11.35 
11 .30 

11 211 
11.13 
11.18 
II.Ui 
1111 

11.08 
11.01 
10.99 
10.% 
10.91 

10.86 
10.81 
IO.l~ 

10.14 
1069 

10.67 
10.62 
10.59 
10.52 

10.'0 

1047 
1042 
10.) 7 
10.31 
10.30 

10.27 
10.21 
10.17 
1(1 j) 

10.10 

100> ,% 
9.81 

'" 1)10 



ELEVATION 
IN 

METERS 

729 (>9 
1:29)9 
12Y.08 

728.18 
128 41 

128.11 
111 86 
121~6 

111.2.5 
126.9~ 

12(! 64 

126]4 
126.04 

725.13 
Ul 43 

125.12 
114.K2 

124 5 1 
72421 
nuo 

1ll '" 
723.29 
122..'19 
7n..fl8 

1l'2.38 

n!.l17 
12177 
721 46 

72 1 111 
7211115 

7:Z0 . .5.5 
720.24 
1IY.'.M 
'7 19.63 
719.H 

719.112 
118.72 
71842 
718.11 
711111 

Detalkd Operatinl!: Plan for 2002-03 

Exhibit J IM - Mi ca Reservoir Capacity Table (SI) 

.00 

15473 fI 

1.5378.3 

1521B.7 

1'1 119.9 
15096 q 

1.5rlU4 1 

14913 2 
14822.5 
14732 ti 
14M3.4 

145541 
144M! 8 

141797 
14N3.J 
I 4207A 

14121.2 
140]77 
1395].8 
13870.5 
1J18BI 

JJ70.5 .8 
13624.4 
1354) 4 
1..463.1 

IJ3113.4 

13.104 2 
13215.5 
J3147J 
13069.1 

12992 fI 

1'l91l 9 
12839.9 

I27M.2 
I 2611Y.O 

12614.3 

12S4() I 
I 2466.J 
12J9.!.9 

12320.0 
11241.5 

15483 '2 
1538111 

15293 I 
151'19.3 
15 1062 

ISOLl9 
14922 4 
14831.6 
14741.5 
14652.3 

14563 ti 
14475.6 

14388 " 
1A3tJ l 9 

14215 9 

14 130.7 
140462 
13% 22 
138188 
1 37~)(. I 

1]714.0 

13631.5 

I3SSJ.5 
U471.J 

13391.3 

13]12. 1 
1J2.U .3 
1l155 .\ 

130715 
13000.3 

129236 
128~7 .. 

12171.7 

11696.5 
12611 8 

125475 

11413.7 
114001 

12327.3 
112548 

.06 

15492.8 

IS)Y1.3 
15302.6 

15208.6 
151155 

15023. 1 
1493 1.5 
\4840.6 
147l0S 

14661.2 

14512 4 
1.MlI4A 

14397 1 
143 10 fI 
14214 ~ 

141 39.2 
14().546 

1J91n 6 
1)887.2 
1380J 4 

13122.1 
13640 1 
I )Sj!l.6 

1J4191 

13399.J 

[331<) Y 
13241 2 
131b2..9 
13085 :' 
1300B 0 

1193 1.'2 

1285.5.0 
12719.3 
12704.1) 
12b2') 2 

11.5.54.9 

12481.0 

12401.6 
12334.6 
122hZ.1) 

155024 

1.5406.8 
153 120 

l 51lBO 
15 1248 

1.~032.3 

149406 
14849.7 
14'759.5 

14610.0 

14'81.3 
144113.2 

144Ulli 
1431') 2 
1413 1 

141477 

14063.0 
139790 

IJ895 . .5 
I3B12.6 

13130.4 

13b4U 
13567 .b 

13487 .2 

13407 .2 

1J3218 
13249.0 
13liO ? 

I J09VJ 
130157 

129389 

118026 
12786.9 
Inn 5 
126)6 7 

12562.3 
12488.4 
124149 

12341.9 

112j)9 2 

hllll 

12 

15.5110 
1.5 416.4 
UJ1 1 ~ 

IH27.) 
151)40 

15041.5 
1'9498 
1485S 1 
14768.5 

14678.9 

14590.1 
14~n2.n 

144\4.5 

143278 
14141 .1 

14\ 5b.2 

14071.S 

13987 " 
13903.8 
I 38;>Q.9 

131386 
136.56 q 

13515.1 

11495.2 
1J4 1S2 

1333.57 
1)2568 

IJ118M~ 

13100.7 
1302J Ml 

I2'J46.5 

12810.2 
12WU 
12719.1 
12644 1 

12.51)'1.7 

12495.8 

12422.3 
I ll49. I 
12176.5 

I' 

15521.6 
15425.9 
153309 
15lJ6.6 

15 1433 

nnS07 
I 4958,q 

14867 8 
14717.4 

14681.8 

14599 0 
\4.510.1 

l.&4n '2 
14336.4 

14 2S0 J 

14164 7 
1,*,)79.9 

139QS.7 
1J911.2 
13819. \ 

13746.8 
136M.1 

135838 
13503 '2 
13423.2 

1J34J 6 
13264 1 

131116.3 
1310lU 

13U310 

129541 
11877.8 
128020 

12726.fI 
1265 I .b 

12j77.2 

12503.2 
11429 6 

11.356.4 
12283.7 
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.1' 

1.5.53J.J 
ISU.5A 
1534(14 
1.5246.0 

1.5 152.6 

15060.0 
14968. 1 
14816.8 
1 47M~ 

14W6.8 

14(.01.8 
14519.5 
1"",319 

14345.1 
141.58.9 

14 173.3 

140884 
14004 I 

IJ920.5 
13837 4 

13755.0 
13613.2 

13.'>91.9 
13.'i 11.3 
iJ431.2 

133S U 
13272.6 
13194 2 

131 16.1 
13038.8 

129tiJ.9 
11811!i.4 
12Bn9.5 
12734 I 
12659 I 

I l584.6 

12510.5 
Il4J6.9 
11363.1 

IZ?91.0 

.21 

15540.9 
15445.0 

15349.9 

152.55.4 
1.'i162.0 

1'/)(!9.2 
14977.3 

1488.5.9 
1479.5.5 
1470.5.7 

1461f1.1 

14.52&.3 
14440.7 
143') 7 
14267 • .5 

14181.8 

14096.8 
1401 2.s 
139188 
IJR45 .7 

13763.2 

13681 .4 
1)600.0 
13;\ 19.3 
IJ4J!/.1 

JJJ.5';U 
13280..5 

1321120 
13124.0 

1l046.'i 

12969.' 
118Y) 1 

11811.1 
12741.6 
11666 6 

12j92.0 

11517.'-' 
12444.3 
1131 1.0 

12298.2 

.24 

155506 
15454..5 

15359.3 
1;\164.1\ 

1.'i171.3 

15078 . .5 
149864 
1489.5.0 

14R1U.' 
14'114.1 

146256 

145'37.1 
144494 

14362,4 
14276 I 

141Y03 
14105.3 
1411209 

13\137.2 

138'4.0 

13171.4 
13689 . .5 
136118.1 

13527.3 
1)447.1 

1J3f17 . .5 
13288.4 

13109.8 
13JJI 8 
1]054.2 

12977.1 
12'1t)().7 
12824.1 
1274') 1 

11614.0 

1.2,9''.U 

1 25".5~1 

11451 (, 
1137!! 3 

12.10l..5 

.27 

15561) 2 
154M.1 

15368.8 

1S174.:l 
1.'iIBO (, 

1.50B7.7 
14'19.5.6 

14904.1 
14813..5 
14713.6 

146l4.s 
14.54.5 .9 

14458 I 
10710 
142&4 7 

U1911.8 
14113 8 
14()19.3 

13945 ..5 
1 38b2.2 

131797 

13691.7 
13b16.3 

13'].5.4 
13455 I 

1J37.5A 
1J2<J6.) 

13217 6 

1JI3\1.!\ 
13062.0 

1'29&4 9 
11Y08.3 
1283.2 .] 

127567 
12681..5 

126069 
1!S:l2 i 
1245911 

123856 

IllI.2.7 

AVF.RAGE 
I1lFFf...IU!NCE 

PER 
31100 M 

'" ", ... 
9.37 
930 

9.12 
9.15 

9.07 
, .W 
8.92 

'.II" 
8.79 

871 , .. 
'" 
"I 
8.45 

'3' 
8.33 
82. 

8.10 
8.14 

'09 
8.0) 

19' 
'91 
18' 
181 
7.16 

111 

' .M 
1.61 

" . 
'>2 
' .46 

"2 
'" 1.] 4 

7 .29 

' " 



Detailed Operating Plan ror 1002-03 

Exhibit 11M - Mica Reservoir Capacity Table (S I) 
hml 

AVERAGE 
Il'l-'''ERF-''KE 

PER 
ELEVATION 

IN 
ME1l'..MS 00 .0) .00 .09 J2 " .IS .21 .21 31100 M 

717.'so 
717 20 
1 16.19 
1 16 . .59 
71618 

1 1.598 
71567 
11.5.:\1 
1J.5 ()(, 

1 1416 

114.., 
11 4. IS 
11J IW 

713.54 

11293 
112.6l 
712..32 
71 2 01 
71 1 71 

711 40 
71 I 10 
7IO.IIU 
710.49 
71019 

709.18 
70'>l.58 
109 27 
70M 91 
708.66 

108.36 

1080' 
10115 
107.44 
107.14 
11 .. 83 

1117.5..5 121827 ]2189.9 12197.1 11200 121 11 .5 ]22 18 7 1221.5.9 12233.1 12240.3 
11103.1 12110.9 12118 1 12125.2 111 32..11 11139.6 12146.1! 121.53.9 12161.1 12168.3 
12032.5 12039.b 12046.1 IlOS)8 110610 110681 ]20752 110813 12OI!9 . .5 120%.6 
11961.6 11968 7 1191H 119&28 11989.9 11991 " 12004.1 120 11 2 IlO18.] 1201,5.1 
111191.1 11898.2 11905..2 11912.2 1191'U 11926.3 119314 11940.4 119047.5 11954.5 

11820~ 118280 11835.0 11 841..0 11U9.0 118560 118OJ.1 1187tJ. J 11871.1 II I*, I 
11 751211758 2 11 765.111172.1117791 Jl 780U 117930 11800.0 11807.0 1111140 
116111.11 11688.8 11695.1 1l70l ./') 11109.5 11 716.5 111234 111)0,04 111)7.3 11144 ) 
1161 2 B Ilh1 9.7 11626.0 11613.5 liMO." II M1 J 11654.2 11661 .1 116611 0 11614.9 
1IS44.0 115.50.9 11 5578 1J.564.7 11 57U 11.5711.4 II ~IIS.J 11591.1 1 J.599 0 116115.9 

1104""7 11482.5 114119.4 11496.2 1150) II 11 501).8 115 167 11513.5 11 530.4 IISJ7.2 
11041» 7 11 414.5 114 21 .J 11428.1 
11 3400 II W'i 8 11 3.53...5 11 360.3 

11272.6 11 279.3 111860 11192.11 

11 1381 1114.5.4 
11011 0 11071.1 
] 1005 . .5 11 01 2.2 
I09J9.3 10IJ45.9 

11152.0 11158.7 
1108.5 4 11092 0 
11018.8 11025.5 
HW52.5 1()I)59.1 

11"14.9 1144' .6 11448.5 114'5 .. 1 11462. 1 
11367.1 11 37JI 11 380.6 11 3117.4 11394 1 
11299 5 11 )06) II JI1.U II J I98 11326..5 

I IUiS.4 11112. 1 11118.1 ]1 185.4 11192. 1 
11091.1 11105.3 1111 2 0 11111.1 11125 •. 1 

11032.1 1103811 11045.4 11052.1 11058.1 
10965 II IO'H2.4 10979.0 10985.6 10992..3 

11468.9 
11400.9 
I 1333.3 

\ 119118 
1 I 1l2.0 
IHIM.4 
lOWS 9 

10173.2 101119.1 10186.4 10893.0 1011996 10906.2 1091:1.11 IOYl'U 10926.0 10932.7 

108U7 .J 10I1l 9 10820.5 
10741.5 10748. 1 107:'i4 7 
10076.0 10682.5 10689.1 
106106 10611.1 1062J.7 
10545 4 1~52 .0 10358.5 

108270 1tl8Jl.6 10140.2 1084f)8 108534 108600 10866 6 
I07M .2 107to7.8 ItmH 10711 1.0 10781.5 10794.1 10800.7 
10695.6 10702.2 10108.1 10715.J 10721.8 101211.4 10134.9 
10630.2 10636.7 1(64) 3 U1649.11 IObS6.3 10661..9 10669.4 
10S6.5 0 IMH .5 1115111 0 10584..5 1 ~91 1 Huon 6 10604.1 

10480.4 104R6.9 10493 .4 IU4~.9 10506.4 10511.9 10519.4 10525.9 10532.4 105311.9 
10415.6 10422.1 10428.6 1(4)5.1 1044 1.5 1044110 104~4 .5 104M 0 10461.5 1041J.9 
IU)510 10357 . .5 I036} .'" 10)704 10376.11 10383.3 10319.8 10) % 2 10.&112.7 104t}9 1 
11)2866 10293.0 102'19.5 1030$.9 10312..3 IU3188 IOJ2.5.2 1033 1.7 \03J81 10)44.6 
10212.4 1011IUJ 102.3.5.1 10241 .6 102 .. 80 1025U 102hO.9 10167.3 10173.1 10280.2 

101S8 3 10164.7 10171.1 IOl n..5 1018).9 10190.3 10196 1 10103 .1 10109..5 10115 .9 
IOU94.5 10100.9 10107.3 10113.6 IOJ 20.0 101264 10 l J211 101 )9.2 10145.5 101 .51 9 
10030.1 10031.1 10043.5 10049.9 IOOS6.2 10062.6 100690 10015.4 10081.8 10088.1 
99674 9IJ7J7 99800 99864 9992.1 99'19.0 10005.4 10011 .1 10018.1 l002U 
99041 9910.4 1}9]6.7 99D.I W294 99].51 9IM2.0 9948.. 99547 996 1.0 
9841.0 9847.3 9853.1 9&.59.8 91166.2 9872.5 98188 9885.1 9891.5 9897.8 
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1.0 
717 
113 
709 
704 

7.02 
697 

." .... 

.. 7 

6.83 

'.0 
677 
6.74 

.68 ... 
6.65 
6.63 
6.6 1 

6.59 
6.58 
6.5!! 
6.53 
6.52 

6.50 ... ... ..... .. , 
' .40 
6.38 
6.31 
• .34 

." 
6.31 


