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FOR COLUMBIA RIVER TREATY STORAGE 

1 AUGUST 1999 THROUGH 31 JULY 2000 

Article XIV 2.(k) ofthe Columbia River Treaty between Canada and the United States of America 
(Treaty) provides that the Entities develop a Detai led Operating Plan for each year's actual operation. 

The Entities agree, with the exception of the Libby project operation, that Treaty storage will be 
operated and electric power delivered in accordance with the attached "Detai led Operating Plan for 
Columbia River Treaty Storage * 1 August 1999 through 31 July 2000" ( 1999-00 Detai led Operating 
Plan), dated August 1999. The Detailed Operating Plan was prepared in accordance with the 
document "Principles and Procedures for the Preparation and Use of Hydroe lectric Operating Plans," 
dated December 1991 . The Entities agree the referenced Principles and Procedures will guide the 
Entities in implementing the 1999-00 Detailed Operating Plan. 

The Entities have agreed to use Libby Critical Rule Curves from the 1999-00 Assured Operating Plan in 
the 1999-00 Detailed Operating Plan to detennine the Canadian Treaty Storage operation. The Canadian 
Entity considers the Rule Curves previous ly agreed to by the Entities are a lso the appropriate ru le curves 
to be used in the determination of the expected Libby project operation. The U.S. Ent ity does not 
consider that it is obligated to use these rule curves to detennine Libby project operation. The expected 
Libby project operation provided by the U.S. Entity in Section VIJI ofthe 1999-00 Detai led Operating 
Plan is how the U.S . Entity plans to operate the Libby project. The Canadian Entity has not agreed, and 
does not agree, that these operating requirements are appropriate to use to determine the Libby project 
operation. The Entities agree that showing the Rule Curves and the Section VIII operating requirements 
does not constitute a waiver of either Entity's position w ith respect to the operation of the Li bby project 
for the period I August 1999 through 31 July 2000. 

In witness thereof, the Entities have cause this agreement to be executed. 

Executed forthe Canadian Entity thi s l~tt.. day of \fUN E: • 1999. 

By / ~,::P-- ' /Z... 
Brian R.D. Smith 
Chair 

Executed for the United States Entity this ~ day of (1-tk~ , 1999. 

By 

By 

i 
I \. J. L . \..-,../" 

Q~j1A, 
Brigadier General Robert H. Griffi n 
Member 
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DETAILED OPERATING PLAN 
FOR COLUMBIA RIVER TREATY STORAGE 

1 AUGUST 1999 THROUGH 31 JULY 2000 

I. REFERENCES AND INTERPRETATION 

In this document : 

A. "Principles and Procedures" (POP) means the document MPrinciples and Procedures for the 
Preparation and Use ofHydroeJectric Operating Plans," dated December 1991 . 

B. "Assured Operating Plan" (AOP) means the document "Columbia River Treaty Hydroelectric 
Operating Plan4Assured Operating Plan for Operating Year 199942000," dated November 
1994." 

C. "Flood Control Plan" means the document "Columbia River Treaty Flood Control Operating 
Plan," October 1972. The flood control allocation for this Operating Year will be 2.56 cubic 
kilometers (km)) (2.0& million acre4feet (Mat)) at Mica and 6.29 km) (5.1 Mat) at Arrow as 
indicated respectively by Chart 5 and Chart 7 of the Flood Conttol Plan. 

D. "Operating Year" means the period from 1 August 1999 through 31 Jul y 2000. 

E. "Operating Committee" means the Columbia River Treaty Operating Conunittee. 

F. "Detailed Operating Plan" (DOP) means a detailed operating plan prepared for the Operating 
Year by the Operating Committee pursuant to the guidelines provided in the Principles and 
Procedures and consisting of the contents of this document. 

G. "Runoff Volume Forecast Program for Canadian Columbia River Treaty Reservoirs" means the 
document of that title dated I January 1992, with subsequent modificatIons as agreed by the 
Operating Committee. 

H. "Treaty Storage Regulation" (TSR) means the Coordinated System hydroregulation study 
performed for the Operating Committee by Bonneville Power Administration (BPA) staff that 
implements the DOP operating criteria using actual and forecasted stream flow conditions. 

I. "Refill Regulations" means multi-water4year hydro regulations that determine the Power 
Discharge Requirements used in the calculation of the Assured Refill Curves and the Variable 
Refill Curves. The Corps of Engineers ' staff performs these regulations for the Operating 
Comminee. 

J . "Weekly Treaty Storage Operation Agreement" means the note electronically transferred 
(e4mail , faxed or teletype) each Friday from the U.S. Section to the Canadian Section of the 
Operating Comminee to confirm the verbal agreement by the Operating Comminee for the 
weekly Treaty storage changes and outfl ows that implement this DOP. 

K . "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 4 Scheduling Guidelines as they may be subsequently mod ified or amended by 
the Operating Commitlee. 
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II . PREPARATION AND SCOPE 

This Detailed Operating Plan (DOP) has been developed from the operating criteria contained in the 
1999-00 Assured Operating Plan (AOP) and its supporting hydroregulation studies. The system 
loads. resources, and nonpower requirements used are those agreed to by the Emifies for the 1999-00 
ADP, because the Entities cou ld not agree to the major changes in U.S. nonpower requirements. 
This DOP will use the 1999-00 AD? four year criti cal period study and operating criteria for both 
Canadian and U.S. projects to define the Canadian Treaty storage operation. This DOP is the third to 
incorporate the use of Standard International (SI, or metric) measurements; for operational purposes, 
reliance should be placed on measurements in the English system. 

The usable Canadian storage space available for power purposes during the Operating Year is 
19. 12 k,m) (15.5 Mai) in Canada distributed as follows: 

Duncan Reservoir 
1. 73 km' (1.4 Mat) [1,726.81 hm' (705.8 thousand second-foot-days (ksfd»J between 
elevations 576.68 meters (m) (1892.0 feet) and 546.87 m (1794.2 feet) measured at Duncan 
forebay. (Based on British Columbia Hydro and Power Authority (BC Hydro) table dated 
2 1 February 1973.) 

Arrow Reservoir 
8.76 km' (7. 1 Mal) [8.757.85 hm' (3579.6 ksfd)] between elevarions 440.13 m (1444.0 fcct) 
and 419.98 m (1377.9 feet) measured at Fauquier, s.c. (Based on BC Hydro table dated 
28 February 1974.) 

Kinbasket Reservoir (Mica) 
8.63 km' (7.0 Mat) [8,634.54 hm' (3529.2 ksfd)J measured at Mica forebay. (Based on 
BC Hydro table dated 25 March 1974.) . 

Pertinent data is also provided on Lake Koocanusa (Libby) in the United States. The availab le 
storage at thi s Treaty project between elevation 749.50 m (2459.0 feet) and 697.08 m (2287.0 feet) 
measured at Libby forebay is 6.14 km' (4.9795 Mat) [6,142.19 hm' (2510.5 ksfd)l 

The usable Canadian storage available for normal flood control purposes for the Operating Year is 
1.57 km' (1.27 Mat) in Duncan Reservoir below elevation 576.68 m (1892.0 feet); 6.29 km) 
(5.1 Mat) in Arrow Reservoir below elevation 440.13 m (1444.0 feet); and 2.57 km' (2.08 Mat) in 
Kinbasket Lake (Mica Reservoir) except that additional storage may also be operated for flood 
control purposes under special circumstances. as described in the Flood Control Plan. Prior to 
31 December 1999, the Canadian Entity may request, and with the approval of the Operating 
Committee, flood control space may be transferred between Mica and Arrow. 

III. POWER DELIVERIES 

A. Entitlement Purcbase Agreement Compensation 
The Entity agreement on the Determination of Downstream Power Benefits (OOPS) for 
Operating Year 1999-00 indicated that the U.s. Entity is entitled to receive 0.4 aMW of energy 
and no dependable capacity from BC Hydro during the period 1 August 1999 through 
31 Mareh 2000, in acconhnce with Sections 7 and 10 of the Canadian Entitlement Purchase 
Agreement dated 13 August 1964. Suitable arrangements for delivery of the August through 
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March energy will be made berween the Bonneville Power Administration (BPA) and Be 
Hydro. 

B. Delivery of the Canadian Entitlement 
Under Section 2.(I)(a) of the Canadian Entitlement Purchase Agreement (CEPA), the sale of 
the Canadian Entitlement attributable to Duncan Lake storage tenninated on 31 March 1998, 
and the sale attributable to Arrow Lakes storage tenninated 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 Article IT of the Treaty 
to the total Canadian storage. The storage volume at Duncan lake is 1.73 km) (1.4 Maf), at 
Arrow Lakes is 8.76 km} (7.1 Maf), and the whole Canadian storage is 19.12 kml (15.5 Maf), 
therefore the ratio are 1.4/ 15.5 and 8.5115.5, respectively. The obligation of the United States 
to return Canadian Entitlement to Canada for operating year 1999-00 begirming the period 
I August 1999 through 31 July 2000 is computed to be: 

I . Energy Entitlement 
Average Annual Energy '" 559.5 aMW· (8.5/15.5) "" 306.8 aMW 

2. Capacity Entitlement 

Dependable Capacity (Draft for Power interpretation) 
= 1461.9 MW' (8.5/15.5) = 801.7 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 oftbe Delivery of Canadian Entitlement dated 29 March 1999, and Articles V and 
Vm of the Columbia River Treaty. Section II of Attachment B to the Entity Agreement 
delegates to the Operating Conunittee the responsibility for modifying or amending 
Attachment B - Scheduling Guidelines, as needed from time to time. 

IV. STORAGE OPERATION 

A. Operation Authority 
The operation of Treaty storage by the Columbia River Treaty Operating Committee during the 
period 1 August 1999 through 31 July 2000 shall be in accordance with Sections I through vm 
of this DOP and any operational agreements signed by the Entities during the operating year. 
Consistent with the operating principles in this section, the Operating Conunittee may from 
time-to-time agree to mutually beneficial changes in the operating procedures contained in this 
document. These changes will be documented and reported to the Entities. 

B. Storage Operation to TSR Level 
Except as allowed in subsection C below, the weekly Treaty Storage Operation Agreements 
shaH be based on operating Canadian Treaty projects to the end-of-month elevations contained 
in the current TSR. The TSR shall be based on the operating criteria described in this 
document. 
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C. Storage Operation Above and Below TSR Levels 
Consistent with flood control, operating limits, and the pnnciples and limitations defined 
below, the Operating Committee may agree to mutually beneficial arrangements for storage 
above and below the TSR levels to meet power and nonpower objectives. 

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

2. Nonoower Objectives: 
Operation(s) designed to help meet nonpower objectives does not imply that either Entity 
acknowledges any obligation, domestic or international, to meet those objectives. The 
Entities agree that operation(s) for nonpower objectives does 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 nonpower objectives contemplated include, but are not limited to, whitefish and 
trout spawning downstream of Keenleyside, dust storm avoidance upstream of 
Keenleyside, and recreation needs. U.S. nonpower objectives include, but are not limited 
to, storage up to 1.23 Ian) (I MAF) for anadromous fish flow augmentation, minimum 
flows at Vernita Bar for fish spawning, and recreation needs. Nonpower objectives 
considered in this section do not include flood control and operating limits m Section Vll. 

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 
parties shall make reasonable efforts to use available flexibility at their projects prior to 
requesting changes to Treaty storage operation. 

V. SCHEDULING STORAGE REGULATION 

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

B. Volume Runoff Forecasts 
Seasonal runoffvolwne forecasts for Canadian Treaty Projects shall be made available 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, shall be made available 
by the U.S . Section on the second working day of each month as required. 

C Trraty Stonge RegulatioD Study 
The TSR study is perfonned at least twice each month (within the first ten days and the last ten 
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days of each month). It is based on the loads, thermal and other resources, critical rule curves, 
non-power constraints, and other plant and operating data contained in the 1999-00 AOP, 
except for the following significant changes: 

1. Brownlee storage operation is simulated by using CRC's and ECC's instead of the fixed 
operation from Idaho Power Company. The Base ECC was the CRC 1 except May and 
July when it was the URC. The VECC's were the same as 50y average for January, 
May and June, and the same as CRCI for February through April. The CRC's were the 
1929 through 1932 operation. 

2. The Kootenay Lake UC five step mode of operation for Duncan and Libby as agreed to 
for the 200 1-02 AOP studies. 

3. Updated flood control rule curves. 

4. Updated forecast errors and distribution factors for Canadian projects. 

5. Based on the 50....Yf average of the hydro-independent data used in the 1999-00 ADP. 

The actual and forecasted unregulated stream flows, variable energy content curves, the flood 
control storage evacuation requirements, and the variable flood control refill curves detennined 
by the U.S. Army Corps of Engineers will be updated for each TSR study as agreed by the 
Operating Committee. During the operating year, the Operating Committee may agree to other 
changes from the ADP data. Additional weekly studies wiU be perfonned at the request of 
either section of the Operating Committee to reflect the most current forecast unregulated 
stream flows, variable energy content curves, flood control space storage evacuation 
requirements, and flood control refill curves for determining the Canadian Treaty Storage 
releases. 

During the Flood Control Storage Evacuation Period and the flood Control Refill period, the 
projects Upper Rule Cwves will 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 and the Principles and Procedures as referenced in Section I. , These curves will be 
computed consistent with the timing of the TSR Schedule. 

D. ScbeduliDe Aereemeots 
Unless otherwise agreed, requests by the U.S. Set:tion 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. Weekly Agreement for Stora2e Regulation during the Storage Drawd9wn Season 

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

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

This message confirms our verbal agreement on (day. month {spell-out} . 
year) that the (storing/drafting) of an estimated __ ksfd __ (inlfrom) 
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Ihe whole of Canadian Trealy Storage for the Period ___ through ___ ;, 
consiSient with Ihe Detailed Operating Plan. 

This agreement is based on an estimated average mJlow dunng 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 Trealy discharges of 
__ kcfs from the Duncan Project, 
__ kcfs from the Mica Project, and 
_ _ kcfs from the Arrow Project. 

TItis operation of the whole of Canadian Treaty storage is based on the DOP TSR 
expected end-of- (month. except split April & August) storage level for the 
whole of Canadian Trealy Storage of __ bfd. 
TItis operation includes expected (storage above/draft below) the end­
of-month (except April & August) DOP TSR level for the whole of Canadian Treaty 
Storage of __ ksfd. 

c) Period Covered by Weekly Treaty Storage Operation Agreement: The period 
covered by the agreement shan 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 shall commence at 0800 hours on Saturday, Or as 
soon thereafter as permitted by the limits ofVII(S)7. 

d) Release Determination: The amount of water released or stored during the period 
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 13), Arrow (Exhibit 14), and Mica 
(Exhibit 15). The change in Arrow storage content will be detennined using the 
recorded reservoir elevation at the gauge near Fauquier, S.c. 

e) Dehverv Storage releases will be made effective at the Canadian-United States 
border. The Weekly 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. 

f) 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 immediately by the U.S. 
Section of the Operating Committee to the Canadian Section of the Operating 
Committee. 

g) Non-routine Operation. Any special operation that is agreed to by the Operating 
Committce will be suitably documented. 
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2. Daily Agreement for Storage Regulatjon during Flood Control Season 

a) Forecasts. Day-to-day stream flow forecasts will be accomplished 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. Army 
Corps of Engineers offices in Portland, Oregon. 

b) Daily Requests for Project OutflQws. Pursuant to the operating rules in the Flood 
Control Plan. the outflows from individual 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 outfloM will be determined 
by methods as agreed upon, and documented with a confinnation agreement by a 
me55age transmitted via the hydromet reporting network or fax from the Corps of 
Engineers. in Portland, Oregon. The Canadian Section of the Operating 
Committee or their representative W111 make acknowledgment of this agreement via 
the hydromet reporting network or fax. Any modification of the documented daily 
request shan be agreed by the Operating Committee before being put mto effect, 
and shall be documented immediately using the procedure described above. 

3. Regulation during Wipter Floods. Daily requests for project outflows from Canadian 
projects are nonnally 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 Committee. Insofar as possible the outflows from Arrow 
will not exceed the calculated natural lake outflows until the space obligated for this 
purpose 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 determined to ensure that the 
reservoir will be drafted to its upper rule curve as soon as feas ible. 

VI. OPERATING GUIDES 

A. Operating Rule Curve 
The Operating Rule Curve for the whole of Canadian Storage shall be the sum of the Operating 
Rule Curves for each of Duncan. Arrow, and Mica. The Operating Rule Curve for each of the 
Duncan, Arrow, and Mica Reservoi rs during the period I August 1999 through 31 July 2000 is 
determined in accordance with the reference documents of Section I , and is defined as follows: 

I . During the period 1 August 1999 through 3 1 December 1999, it is the higher of the First 
Critical Rule Curve or the Assured Refill Curve. 

2. During the period I January 2000 through 31 July 2000. it is the higher of the First 
Critical Rule Curve or the Assured Refill Curve. unless the Variable Refill Curve is 
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below the higher of the above two curves; then it is defined by the Variable: Refill Curve. 

3. During the period 1 January 2000 through 15 April 2000, it will not be lower than a 
Limiting Rule Curve designed to protect finn loads with recurrence of 1936-37 hydro 
conditions unless a lower reservoir elevation is required for flood control (Exhibit 6). 

4. During any period in the 1999-00 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 monthly average outflows tabulated 
with specified qualifications under Operating Limits. The obligation to operate Mica 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 Variable Refill Curves for Arrow, Duncan, and Mica shall be constructed based on 
the power discharge requirement specified in Exhibit 7. 

7. The Variable Refill Curves for Arrow may be constructed as specified in a) below, if 
agreed by the Operating Committee, otherwise b) will apply. 

a) If the projected live Mica storage content at the end ofthe current month using 
most likely Mica inflow and target outflows (expected live Mica storage content) 
is less than that computed for the Variable Refill Curve for Mica, the Variable 
Refill Curve for Arrow will be calculated using the Arrow Local Inflow Method as 
follows : 

(i) The forecast volume of inflow for Arrow will exclude the volume of inflow 
above the Mica project (Arrow local inflow). This volume will be reduced 
by a forecast error such that there is a 95 percent probability that the reduced 
forecast is equaled or exceeded. 

(ii) The total Mica target outflow as specified in VIT(c) will be added to the 
forecast volume described in a(i) above . 

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

(iv) For the purpose of calculating the rule curve for the whole of Canadian 
storage, the Variable Refill Curve for Mica will be set equal to the expected 
live Mica Treaty storage content. 

(b) If the expected live Mica storage content is greater than that computed for the 
Variable Refill Curve for Mica, the Variable Refill Curve for Arrow will be 
computed using the Arrow Total Inflow Method, i.e., the forecast volume of 
inflow above the Mica project will be included. The space in Mica to be deducted 
from the Arrow total inflow will be equal to the amount of storage draft 
determined by the Operating Rule Curve for Mica as defined in paragraphs VI(A)2 
and I(A)J . 
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Detailed Operating Pl:an for 1999-00 

The Operating Rule Curve for Libby Reservoir used in the TSR srudy is defined in a manner 
similar to that for Canadian storage. 

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

I. Assured Refill Curve for Duncan, Arrow, and Mica. 

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

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

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

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

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

7. Variable Refill Curve Procedures. 

8. The First. Second, Third, and Fourth Critical Rule 
Curves and Assured Refill Curve for Libby. 

9. Coordinated System Loads and Resources 

C. Rule Curves for Future Operating Years 
The following tables, including adjustments, have been agreed to by the Entities : 

I. 

2. 

3. 

Second Critical Rule Curves for Duncan, Arrow, Mica, and 
the whole of Canadian storage for Operating Year 2000-0 I. 

Third Critical Rule Curves for Duncan, Arrow, Mica, and 
the whole of Canadian storage for Operating Year 2001-02 

Founh Critical Rule Curves for Duncan, Arrow, Mica, and 
the whole Canadian storage for Operating Year 2002-03 . 

D. Reservoir- Capacit)' Tables 

Exhibit I 

Exhibit 2 

Exhibit 3 

Exhibit 4 

Exhibit 5 

Exhibit 6 

Exhibit 7 

Exhibit 8 

Exhibit 9 

Exhibit 10 

Exhibit 11 

Exhibit 12 

The following tables shall be considered to be the official storage for the projects: 

l. Duncan Reservoir Capacity Table (based on BC Hydro 
table dated 21 February 1973). 
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Detailed Operating Plan for 1999-00 

2. 

3. 

4 . 

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

Mica Reservoir Capacity Table (based un Be Hydro 
table dated 25 March 1974). 

Libby Storage above elevation 697.08 m (2287 feet). 

VII. OPERATING LIMITS 

A. Duncan Project 

Exhibit 14 

Exhibit 15 

Exhibit 16 

1. Maximum outflow is 566.34 cubic meters per second (ml/s) (20,000 cubic feet per 
second (cfs» through outlets with the limit of283 .17 m'/s (to,OOO cfs) each period in the 
TSR model. 

2. Minimum average weekly outflow is 2.83 m'/s (100 cfs). 

3. Maximum rate of change in outflow is normally 113 .27 m'/s (4,000 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 draft in elevation during any month is limited to the 
equivalent of 0.30 m (1 foot) per day. 

B. Arrow Project 

1. Maximum outflow is physical limits only. 

2. Minimum average weekly outflow is 141.58 m'/s (5,OOO cfs). 

3. Maximum rate of change in outflow is normally 424.75 m'/s (15,000 cfs) per day unless 
a larger change is necessary to accomplish the objectives of the Flood. Control Plan. 

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

5. Normal minimum pool elevation is 419.98 m(I ,377.9 feet). 

6. Normal maximum reservoir monthly draft in elevation limited to the equivalent of 
0.30 m (1 foot) per day 
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7. Advance notice for changes in outflow for: 

a) Drop in downstream level of 
0.15 m ( Y2 foot) None, 
0.30 m (I foot) I hour, 
0.61 m (2 feet) 2 hours, 
0.91 m (3 feet) 24 hours, and 

b) Rise in downstream level of 
0.15 m (Yl foot) None, 
0.30 m (I foot) 1 hour, 
0.61 m (2 feet) 2 hours, 
0.91 m (3 feet) 7 hours, only ifnotice is received before 10:00 a.m. 

that day, otherwise 24·hollI notice is required. 

C. Mica Proj ect 
The Mica Project Treaty storage will be operated according to the Mica Project Operating 
Criteria shown in the following table except as qualified in subsections vn(C) I through 
Vil(C)9. 

I . Variable Refill Curves (VRe) sha ll be constructed based on a power discharge 
requirement as indicated in Exhibit 7 with 31 July Treaty storage content of 8,634.54 
hm1 (3,529.2 ksfd). However, the Operating Committee may agree to set Mica' s VRC 
July refill target equa l to the Mica End of Period Storage Content of 8455.94 hm1 

(3456.2 ksfd) indicated on the following " Mica Project Operating Criteria" table. 

2. Mica project operation will be detennined by the End of Previous Period Arrow Storage 
Content as shown in the following tab le, except for the limitations or changes required 
by subsections Vll(C)3 through VII(C)9. The End of Previous Period Arrow Storage 
Content will be detennined from the current TSR. Mica's operation will be defined 
either by a Target End of Period Storage Content or a Target Period Average Outnow. 

3. Mica operation to the Target End.af·Period Treaty Storage Contents shall be limited by 
the Minimum Outflows shown in the table above , and a maximum outnow of962.77 m'/s 
(34,000 cfs) except as modified in Note 11 when the Target End.af·Period Storage 
Content is below 8,634.54 hm' (3529.2 ksfd) unless needed to accomplish the objectives 
of the Flood Conrrol Plan. 

4. Mica operation to the Target Period Average Outnow shall be limited by the Minimum 
Target Treacy Content shown in the table above. Mica outflows shall be reduced as 
required down to a lower limit of the Minimum Outnow shown in the table above, to 
prevent draft below the Minimum Target Treaty Storage Content. Minimum Outnows 
may cause the reservoir to draft below the Minimum Target Treaty Content. 

5. During July, the Mica operation to the Target Penod Average Outflow shall not be less 
than the outflow necessary to meet the Target End·of·Period Storage Content of 
8455.94 hm' (3456.2 ksfd) . 

G. M ica outflows will be increased during the months October through June as required to 
avoid violation of the Upper Ru le Curve. 
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7. During the period January through July, if in any month an alternate method to the 
Arrow Total Inflow Method is used to compute the Variable Refill Curve as defined in 
Subsection VI(A)7(b), only the Variable Refill Curves based on the Arrow Total Inflow 
Method continuously from January on will be used to determine if the Arrow contents 
are within the limits shown above. 

8. Each month, within two working days of determination of the final TSR, normally 
available within the first ten days of the month, one correction to the adjusted Mica 
outflow may be made, consistent with subsection VII(C)3 above. 

9. Storage releases from Mica in excess of 8.63 km) (7 Mat) that result from operating 
Mica under the criteria described in VD(C)2 through VD(C)8 above will be retained in 
the Arrow reservoir, subject to flood control criteria at Arrow, and Mica will be reduced 
to Minimum Outflow as required to minimize releases in excess of 8.63 km) (7 Mat). 
TIle total combined storage draft from Mica and Arrow will not exceed 17.39 kIn) 
(14.1 Mat) unless flood control criteria will not permit the additional Mica storage 
release, for minimum flow purposes to be retained at Arrow. 
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MICA PROJECT OPERATING CRITERIA (English) 

Tar et aeration 

Month End of Previous Monttl Monttl Average Outflow End-of·Month Minimum Targe t 
~ StoraQe Content Sknge Content l ' Treaty Cont.nt at Mica 

2J 
(KSFO fCFS ' fKSFD, ,KSFD, 

August 1-15 1,300 - FULL - 3,456,2 0.0 
0 · 1,300 27,000 

August 16-31 3,400· FULL - 3,529,2 0.0 
1,100·3,-400 24,000 

0- 1,100 27,000 

Sept&mber 3,3040 - FULL - 3,529,2 0.0 
900 • 3,340 22,000 

0-900 28,000 

0<1_ 3,295 - FULL - 3,428,2 0.0 
500 - 3,295 25,000 

0-500 29.000 

No..mbe< 3,270 - FULL - 3,176.2 0.0 
2.340 - 3.270 28,000 

0 -2.340 30.000 

Oecombe< 3,390 · FUll 2-4,000 0 .0 
2.500 - 3,390 28.000 

0 -2,500 30,000 

January 2.720 - FULL 25,000 3562 
2,1 00 - 2,720 28,000 

0 - 2,100 30,000 

February 1,28-4 · FULL 22,000 106.2 
1,090 - 1,264 26,000 

0-1,090 28,000 

.... ,,', 1,210· FULL 21,000 0.0 
100·1,210 26,000 

0·100 27,000 

April ,.15 O· FULL - 156.2 0.0 

Apri l 16-30 1.050 - FULL - 106.2 0.0 
0· 1,050 - 0.0 

.... y 190 - FULL 10,000 0.0 
0- 190 21,000 

June 310 - FUll 10,000 0.0 
240 - 310 - 966,2 

0-240 26,000 

July 2.000· FULL - 3.456.2 0.0 
1,160 . 2,000 19,000 

0 - 1.160 25,000 

Notes; 

l ' A maximum ovtnow of J.4 000 en will apply If the target enct-ot·1*"iod storage content is len ttl"n 3529.2 ksld in 
every monttl except Apri l, May, and June, For these periOds, the maximum ovtftow is 31 000 cfs in April I-IS, 
28000 cfs in April 16-30, 30 000 cfs in May and 33 000 cfs in June. 

Z' Mica out1lows wiH be reduced to minimum to maintain the reservoir abo .... tI'Ie minimum Tr .. ty storage content. 
This will override any target flow. 
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,CFS, 

10,000 

10,000 

10,000 

10,000 

13,000 

21.000 

15,000 

15,000 

15,000 

10,000 
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10,000 

10,000 

10,000 
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MICA PROJECT OPERATING CRITERIA (SI) 

Target Operation 

Mon~ End of P'f'eyk)us Montl'l Mon1h A~ Outflow End-of·MonU'l Minimum Target 

Arrow S~(h~tent 
Im]/s} 

St~~lentlf Treaty Cortlt=]~t Mica 21 

August 1·15 3180.6 · FUll · 8455.9 0.0 
0.0 · 3180.6 764.55 

August 16-31 2691.3 · FULL · 6634.5 0.0 
2691.3 · 83 18.4 679.60 

0.0 · 2691.3 764 .55 

September 8171 .6 · FULL · 8634.5 0.0 
2201 .9 · 6171.6 622.97 

0.0 · 2201 .9 792.87 

0c100e, 8061 .5 · FULL · 6387.4 0.0 
1223.3 · 8061.5 707.92 

0.0 · 1223.3 821 .19 

No_ 8000.' · FULL · 7770.9 0.0 
5725.0 · 8000.' 792.87 

0.0 · 5725.0 849.50 

De<embe< 8294.0 · FULL 679.60 0.0 
61 16.5 · 829<.0 792.87 

0.0 · 6116.5 649.50 

January ...... 8 · FULL 707.92 671.5 
5137.9 · 6654.8 792.87 

0.0 · 5137.9 649.50 

FebnJary 3'.' •• · FULL 622.97 259.8 
2666.8 · 31.1 .4 736.2. 

0.0 · 2666.8 792.87 

... ,," 2960.' · FULL 594.65 0.0 
244 .7 · 2960.4 736.24 
0.0 · 244.7 764.55 

April 1·15 0.0 · FULL · 382.2 0.0 

April 16-30 2568.9 · FULL · 259.8 0.0 
0.0 · 2568.9 · 0.0 

M" -464.9 · FULL 283.17 0.0 
0.0 · -464 .9 594.65 

J,,,, 758.-4 · FULL 283.17 00 0.0 
587.2 · 758.4 · 
0.0 · 587.2 736_2-4 

July -4893.2 · FULL · 8455.9 0.0 
2838.1 · -4893.2 538.02 

0.0 · 2838.1 707.92 

Notes: 
l ' A maximum outflow of 962.8 mJ/s will apply if the tarvet end-of-period stora;e content is Jes.s than 863A .5 hm~ in 

every month except April , May, and June. FO( these periods, the maximum outftow is 877.8 m]/s in AptiII-15, 
792.9 ml/s in April 16-30. 849.5 ml/s in May. and 93-4.5 m]/s in June . 

'lI Mica oulflows will be reduced 10 minimum 10 maintain the reservoir above the minimum Treaty storage IXIntent. 
This will override any taroet ftow. 
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(m3/s) 

283.17 

283.17 

283.17 

283.17 

366.12 

594.65 

424.75 

. 24.75 

424.75 

283.17 

283.17 

263.17 

283.17 

283.17 
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D. Libby Project 

1. Maximum Outflow - When the spi llway capaciry is insufficient to pass the required flow, 
the regulating outlets may be used. 

Forebay On. Tbree 
Elevation Sluice Sluices 
749.50 m 2459 ft. 574.83 m'/s 20,300 efs) 1,727.33 m'/s 61,000 efs 
739.14 m 2425 ft. 538.02 m'/s 19,000 efs) 1,6 14.06 m'/s 57,000 cfs 
733.05 m 2405 ft . 5 15.37 m' /s (18,200 cfSL 1,546. 10 m'/s 54,600 cfs 
716.28 m 2350 ft.) 438.9 1 m'/s (15 ,500 efs) 1,3 16.73 m'/s 46500 efs) 
697.08 m 2287 ft .) 331.31 m'/s (11,700 efs) 991.09 m'/s (35,000 efs) 

2. Minimum instantaneous outflow is 56.63 m'/s (2,000 cfs) and the normal minimum dai ly 
outflow is 113.27 m'/s (4,000 cfs). 

3. Maximum rate of tail water change 

a) May - September - 0.30 m (1 ft.) per hour 
1.22 m (4 ft.) per 24 hours 

b) October - April- 0.30 m ( I ft.) per ~ hour 
1.83 m (6 ft.) p<r 24 hours 

4. Nonnal full pool elevation - 749.50 m (2459.0 ft) 

5. Minimum CRC elevation - 720.24 m (2363.0 ft) in December only 
697.08 m (2287.0 ft) in all other month 

VIII. EXPECTED LIBBY OPERATION 

The u.s. Entity plans to regulate Libby to the following operating requirements, in order to 
meet requirements for species listed under the Endangered Species Act. The Canadian Entity 
and the U.S. Entity do not agree on the use of these operating requirements. The Canadian 
Entity has not, and does not agree these operating requirements are appropriate for the Libby 
project operation. The U.S. Entity has determined that these operating requirements are 
appropriate, and these reqUIrements have been submitted by the U.S. Anny Corps of Engineers 
into Pacific Northwest Coordination Agreement (PNCA) planning and will be reflected in the 
PNCA Actual Energy Regulation (AER) and regulated out flows. 

Rule Curves: 
Period Critica l Rule Curve Assured Refill Curve · 
September: 4822.0 hm' (1970.9 ksfd) 3805.0 hm' ( 1555.2 ksfd) 
October 4744.7 hm' (1939.3 ksfd) 3797.4 hm' ( 1552. 1 ksfd) 
November 4501.3 hm' ( 1839.8 !<sfd) 3728.4 hm' ( 1523 .9 ksfd) 
Dec. to Aug. Not used Not used 
*The 1999-2000 ARCs will not be developed unti l the end of September 1999. 
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Target Content : 
August 31 
December 3 1 
January 31 
February 28 
March 31 
April IS 
April 16·30 

Ma;simum Outflow: 

Minimum Outflows: 

5043.2 hm' (2061.3 ksfd). 743.41 m (2439.0 ft) 
3675.8 hm' (1502.4 ksfd), 734.87 m (2411.0 ft) 
Flood Control Rule Curve 
Flood Control Rule Curve 
Flood Control Rule Curve 
Flood Control Rule Curve 
Flood Control Rule Curve 

Powerhouse Full Gate Flow in all months 

Draft Libby as needed 10 support the following flows at 
Bonners Ferry: 

WHITE STURGEON FLOW OBJECTIVES AT BONNERS FERRY - RCFS 

Month C>:iFC<4.8 Mat 4.8jFC<6.0 Mal 6.~FC<6.7 Mat 6.7jFC<8.1 Mat 8.1s FC<8.9 Mal 8.9:s;FC Mal 

May ' .00 7.87 9.81 14.16 21.42 26.26 

June 4.00 12.00 18.00 25.00 40.00 SO.OO 

July 4.00 8.00 10.00 14.50 22.00 27.00 

FC " May I, April-August Volume Forecast at Libby in Mar 

WHITE STURGEON FLOW OBJECTI VES AT BONNERS PERRY - ml/ s 

Month ~FC<5.92 km 5.92::iFC<7.40 km 7.40j FC<8.26 km 8.26;SFC<9.99 km 9.99sFC<10.98 km 10.98sFC km 

May 113.27 222.85 277 .70 400.94 606.53 743.49 

June 113.27 339.80 453.07 707.92 11 32.67 1415.84 

July 113.27 226.53 283.11 410.62 622.97 764.53 

FC - May I, April-August Volume Forecast al Libby in km) 
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Exhibit 1 - Assured Refill Curves (E nglish) 11 

DUNCAN MICA ARROW 

HI31 Will ... HI31 Weier AVNbIc HI31 W~ter AvlIi'-bIe 
AvlOIabIe ,,- POR Fat Ref'" ARC "'- PDR Fat R.,-,.. eRei ARC ,,- POR FatR~ 
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> " " " 
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The Assu red Refill Curve indiute$ the md-of-month stance content required to assure refill ofClnldian 
SIOri&C by ) I July based on 1931 hi$lorielll monthly innow. n.c monthty inflow II uch reservoir is Il:duced 
by deduct ing !he Power Discluirte Requ irements and WIItCT Il:quired for Il:fill, jf IlJ1 Y, at upSD'ea. m reservo irs . 
n.c Entitie$ may aJrCC to revise- the dllta upon the completion of the Refill Study by the ()penting Committt1:. 
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UpSlTa.m Il:fiU rcquill:mmt: these ulues arc computed by subtnCtins current month from ~vious month's hia;hcr of MiclI's ARC or 
eRel exccpt ll.l ly vall.le is Mica full minus previous month's highc-r ofMicl's ARC or CRCl . CRCI is shown in Exhibit 2. 
Innows Ill: from the 1990 Level Modified streamflow (Hydros im file). 

PDR5 ue from the 1999-00 AOP study 

Page [7 



Detailed Op!uting Plan for 1999-00 

Exhibit 1M - Assured Refill Curves (SI) 1/ 

DUNCAN MICA ARROW 

1931 W.~r A ... ilable 1931 Waltr A VJ.ilable 1931 ,- 'D' I'Of RdUl ARC Inflow 'D' for R.~n eRC I ARC Inflow 'DR 

"""" "Q, ill> ill> "" "" m1> "Q, "Q, "" ooi ooi m1> .th 

y • • • 

'''' 207.21 4S.I../ 159.1. 426.25 1726.11 1599.2S 12.,j5.~ )53.39 946.54 6116.93 1634.5 250$ .• ) la40.~9 

,~ 22/.38 -li.14 119.25 .6-4.61 1)00.61 1704.05 113~.67 571..3 I.SI.I7 5068.62 76U.2< 3246.13 1557.-13 

M., 146.40 48.!../ 9S.26 263. IS 136.OC 794.5 1 991.09 -196.52 ·526.36 1045.92 6207.2 1925.l2 1359.21 

,.,.. 27.71 ../8. 14 _20.39 _26.42 572.7 204 .36 934.46 -730.01 _946. 10 12SS.35 6/n.5 580.61 11l2.67 

"'" 27 .78 4~.4~ -14 .72 -19.01 599.1 132.49 934.46 ·801.93 _1039.32 2611.84 7679.1 302.99 1076.04 

Mu 15.72 .,j2 . .,jg _26.90 _72.0S 61&.2 91.15 707.92 -616.74 -1651.90 3862.69 8634.5 216.71 991.09 

'''' 12.12 1.,j16 _1.93 -<I.SO '''.0 73.43 707.92 -634.58 -1535 .19 4625 .54 1614.5 164.61 991.09 

'm 12.12 283 9.34 25.03 69<4.83 "" -124.75 -344.62 ·923.03 S2O<l.65 B6J4.S 182.08 1-11.58 

"" 1305 2 83 10.19 27.30 669.81 100.04 U.95 15.01 40.20 6-161.12 8614.5 189.55 141.58 

N., 19.n U 3 16.42 42 .57 ",.. 146.51 U .95 61.73 160.01 8230.61 a5~4. 1 268.5) 1.,j1.58 

"" 30.87 2il 21.03 75.09 '''.0 247.10 34.95 162.82 436. 11 S)D.7'il &4)4.41 416.00 141.58 

"" 65.41 2.83 62 .51 162.2 1 524.55 654.40 ".95 569.45 1476.03 8554.29 7998. 1 1125.28 141.58 

A"" 121.21 ~ .~J 125.44 173.42 362.3 100.43 3~.9S 998.45 1380.27 !6)45~ 6512 . 15 1772 .77 141.58 

A .. ' 121.28 2.S.1 125.« 162.51 188.81 1516. 14 U.9S 14)1.1) 1854. 77 8~34. 54 ~ 14 !.7 2329.03 I.,jU8 

Notes: 

II The Assured Refill Curve indicltes the end-of-n1Onth slorage contenl required to usure refill ofC.mldilll 
storage by 31 July bued OIl 1931 hiHOric:a1 monthly inflow. The monthly inflow II each reservoir is reduced 
by deducting the POwe!" Discharse R.c:quiremcnlS and WIller required for refill, ifany, .1 upstream reservoirs. 
The Enlities"-y IITeC 10 ~isc the dati upon the cornpk!ion oflhe Refill Study by the Opcnoting Committt:e. 

Wale!" AVJ.ilable 

for Refill 

"'" "" 
667.99 1789. 17 

1611.82 .377..6 

569.17 1524.48 

_552 .18 _715.6) 

-773.05 -1001.88 

_n4.47 _2074.35 

-826.57 -1999.66 

40.49 IOS ,46 

47.86 IlI.1 8 

126.16 nU2 

274.39 7)4.93 

913.73 2549.85 

1631.33 2255. 18 

2U7.4' 2835.00 

21 Upstream refill requirement: these v.lues ~ computed by $ublnCtin, C .. "Tent month from previous month's hi,hc:r of Micl's ARC Of 

CRC I except Ju ly value is Mica full minw; previous month', hilher of Mic.'s ARC or CRC l. CRCI is shown in Exhibit 2. 
31 Inflows Ire from lhe 1990 ~el Modified S1reIImflow (Hydrmim file) . 
41 PORs Ire from the 19099-00 AQP study. 
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MICA 

R£~lJ 

"" 
V 

946.54 

1411.17 

-526.36 

-946.10 

-955.25 

0.00 

0.00 

0.00 

40.20 

160.01 

_119.96 

_SO.25 

0.00 

8634.54 

ARC 

"" 
1157.85 

7'il15 .2 

5019.2 

2968.4 

2737.7 

27849 

4858.95 

6858 .55 

6749.92 

666185 

60492.54 

5637.7 

3007.15 

152.84 



Detailed Operating Plan for 1999-00 

Exhibit 2 - First C ritical Rule Curves (English) 

(End-of-Month Usable Storage Content in KSFD) 

Month Duncan Arrow Mica Total 

August 15 705.8 3579.6 3529.2 7814 .6 

August 31 705.8 3579.6 3529.2 7814.6 

September 680.8 3483.0 3496.4 7660.2 

October 610.6 3351 .9 3398.1 7360.6 

November 387.5 3066.2 3364.1 6817.8 

December 342.1 2635.2 2641.1 5618.4 

January 244.1 1140.4 2127.3 3511.8 

February 250.2 1203.5 1890.6 3344.3 

March 222.8 1199.7 1578.8 3001.3 

April 15 227.9 464.8 1070.4 1763.1 

April 30 159.0 375.2 513.1 1047.3 

May 272.1 465.3 427.5 1164.9 

June 526.1 1872.9 2071.7 4470.7 

July 705.8 3395.3 2814.9 6916.0 

Source: First-year critical rule curves from the 1999-00 AOP study. 

Page 19 



Detailed Operating Phtn (or 1999-00 

Exhibit 2M - First Critical Rule Cu rves (SI) 

(End-of-Month Usable Storage Content in hm3
) 

Month Duncan Arrow Mica Total 

August 15 1726.81 8757.85 8634.54 19119.20 

August 31 1726.61 8757.85 8634.54 19119.20 

September 1665.65 8521.51 8554.29 18741 .45 

October 1493.89 8200.76 8313.79 18008.44 

November 948.06 7501.76 8230.61 16680.43 

December 836.98 6447.28 6461.72 13745.98 

January 597.22 2790.10 5204.65 8591 .97 

February 612.14 2944.48 4625.54 8182.16 

March 545.10 2935.19 3862.69 7342.98 

April 15 557.58 1137.18 2618.84 4313.60 

April 30 389.01 917.96 1255.35 2562.32 

May 665.72 1138.40 1045.92 2850.04 

June 1287.16 4582.24 5068.62 10938.01 

July 1726.81 8306.94 6886.93 16920.69 

Source: First-year crit ical rule curves from the 1999-00 AOP study. 
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Detailed Opera ting Plan (or 1999·00 

Exhibit 3 - Second Critical Rule Curves (English) 

(End--of·Month Usable Storage Content in KSFD) 

Month 

August 15 

August 31 

September 

October 

November 

Oecember 

January 

February 

March 

April 15 

April 30 

May 

June 

July 

Duncan Arrow 

635.7 3524.7 

657.8 3417.1 

676.1 3367.9 

559.6 2851.6 

342.6 2325.7 

241 .8 1820.1 

122.4 695.2 

128.0 786.5 

50.0 890.4 

36.5 464.8 

59.8 375.2 

13.0 465.3 

170.0 1058.2 

387.6 2142.5 

Mica 

3276.4 

3346.6 

3104.2 

2810.3 

2256.8 

1816.5 

868.4 

860.7 

851 .7 

538.3 

405. 1 

172.1 

996.9 

2800.7 

IAdjusted for Cross--over 

Total 

7436.8 

7421 .5 

7148.2 

6221 .5 

4925.1 

3878.4 

1686.0 

1775.2 

1792.1 

1039.6 

840.1 

650.4 

2225. 1 

5330.8 

Source: The 1999~00 second·year critical rule curves from the 1998· 99 DOP 
unless higher than the first year critical rule curve. 
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Detailed Opera ting Plan ror 1999-00 

Ex hibit 3M - Second C ritical Rule C urves (SI) 

(End-of-Month Usable Storage Conlent in hm3
) 

August 15 

August 31 

September 

October 

November 

December 

January 

February 

March 

Duncan 

1555.30 

1609.37 

1654.15 

1369.12 

638.21 

591 .59 

299.46 

313.16 

122.33 

April 15 89.3 0 

April 30 146.3 1 

May 31 .8 1 

June 

JUly 

415.92 

948.30 

8623.53 

8360.28 

8239.90 

6976.72 

5690.06 

4453.06 

1700.88 

1924.25 

2178.45 

1137.18 

917.96 

1138.40 

2588.99 

5241.84 

Mica 

8016.04 

8187.79 

7594.74 

6875.68 

5521.49 

4444.25 

2124.63 

2105.79 

2083.77 

1317.00 

991 .12 

421 .06 

2439.02 

6852.19 

IAdjusted for Gross-over I 

Total 

18194.87 

16157.44 

17466.79 

15221 .52 

12049.75 

9488.89 

4124.97 

4343.20 

4384.55 

2543.49 

2055.39 

1591.27 

5443.93 

13042.34 

Source: The 1999-00 second-year critical rule curves from the 1998-99 DOP 
unless higher than the first year critical rule curve . 
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Detailed Operating Plan for 1999-00 

Exhibit 4 - Third Critical Rule Curves (English) 

(End-of-Month Usable Storage Content in KSFD) 

Month Duncan Arrow M!g Total 

August 15 400.0 2466.7 3100.4 5967.1 

August 31 470.9 2739.9 3100.5 6311.3 

September 452.5 3073.2 2800.8 6326.5 

October 278.7 2846.5 2541.7 5666.9 

November 200.6 2315.5 2079.0 4595.1 

December 173.8 1401.3 1787.6 3362.7 

January 1.7 559.1 843.1 1403.9 

February 4.0 592.0 631.7 1227.7 

March 18.0 667.4 638.4 1323.8 

April 15 19.4 385.8 247 .3 652.5 

April 30 0.0 151 .1 0.0 151.1 

May 5.3 465.3 OO~ 
June 31.2 1058.2 411 .2 1500.6 

July 230.0 1319.3 1639.6 3188.9 

IAdjusted for Gross-over 

Source: The 1999-00 third-year critical rule curves from the 1997-98 DOP 
unless higher than the first or second year critical rule curves. 
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Det.ailed Operating Pl.a.n fo r 1999-00 

Ex bibit 4M - Third C ritical Rule Curves (Sr) 

(End-of-Month Usable Storage Content in hm3
) 

Month Duncan Arrow Mica Total 

August 15 978.64 6035.03 7585.44 14599.11 

August 31 1152.10 6703.44 7585.68 15441.23 

September 1107.09 7518.89 6652.44 15476.41 

October 661 .67 6964.25 6216.52 13864.64 

November 490.79 5665.10 5066.46 11242.37 

December 425.22 3428.42 4373.54 8227.18 

January 4.16 1367.69 2062.73 3434.78 

February 9.79 1448.39 1545.52 3003.69 

March 44.04 1632.86 1561.91 3238.81 

April 15 47.46 943.90 605.04 1596.41 

April 30 0.00 369.68 0.00 369.68 

May · 12.97 1138.40 0.00 1151.37 

June 76.33 2588.99 1006.04 3671 .37 

July 562.72 3227.80 401 1.45 7801.96 

IAdjusted for Cross-over 

Source: The 1999-00 third-year critical rule curves from the 1997-98 nop 
unless higher than the first or second year critical rule curves . 
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Detailed Ope raling Pla n for 1999·00 

Exhibit 5 - Fourth Critical Rule C urves (E nglish) 

(End-of-Month Usable Storage Content in KSFD) 

Month Duncan Arrow Mica Total 

August 15 183.0 1057.4 2122.2 3362.6 

August 31 108.9 979.6 21 10.0 3198.5 

September 170.0 1124.0 1611 .8 2905.8 

October 60.0 1264.4 816.4 2140.8 

November 53.0 783.9 348.3 1185.2 

December 1.0 239.0 39.3 279.3 

January 0.0 0.0 0.0 0.0 

February 0.0 0.0 0.0 0.0 

Source: The 1999-00 fourth·year critical rule curves from the 1996-97 DOP 
unless higher than the first, second, or third year critical rule curves. 
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D~tailed Op~rating Plan for 1999-00 

Ex hibit SM - Fourth C ritical Rule Curves (SI) 

(End-of-Month Usable Storage Content in hm3
) 

Month Duncan Arrow Mica Total 

August 15 447.73 2587.03 5192.17 8226.94 

August 31 266.43 2396.69 5162.33 7825.45 

September 415.92 2749.98 3943.43 7109.33 

October 146.80 3093.48 1997.40 5237.68 

November 129.67 1917.89 852.15 2899.71 

December 2.45 584.74 96.15 683.34 

January 0.00 0.00 0 .00 0.00 

February 0.00 0.00 0.00 0.00 

Source: The 1999-00 fourth-year critical rule curves from the 1996-97 DOP 
unless higher than the first , second, or third year critical rule curves . 
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Detailed Operating Plan for 1999-00 

Exhibit 6 - Lower Limit for Operating Rule Curve (English) 

(End-ot-Month Usable Storage Contents in KSFD) 

Month Duncan Arrow Mica libby 

January 1.0 312.4 497.0 815.3 

February 0.4 280.8 313.0 405.1 

March 3.4 147.8 147.3 129.7 

April 15 0.9 20 .8 14.6 25.1 

Source: ECC Lower Limits for Duncan, Arrow, Mica and libby are from the 1999-00 ADP study. 
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Detailed Ope racing Plan fo r 1999-00 

Exhibit 6M - Lower Limit for Operating Rule Curve (SI) 

(End-ot-Month Usable Storage Contents in hmJ) 

Month Duncan Arrow Mica Libby 

January 2.45 764.32 1215.96 1994.71 

February 0.98 687.01 765.79 991 .12 

March 8.32 361.61 360.38 317.32 

April 15 2.20 50.89 35.72 61.41 

Source: ECC Lower Limits for Duncan, Arrow, Mica and Libby are trom 1999-00 AOP. 
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Detailed Operating Plan fol'" 1999-00 

Exhibit 7 - Variable Refill Curve Procedures (English) 

The Variable Refill Curves (VRC) indicate the end-of-month storage oon18nt required to refill Canadian 
storage based on forecasts of natural inftow volume. The pro~bl4t for9CIIst vol ume at each reservoir 
is reduced by deducting the 95 percent confidence forecast error. Power Discharge Requirements 

(PDR). and water required for refill at upstream reserwirs. The 1999-00 ADP studies made for the 
U.S. Coordinated System operation indicate that the POR's for all cyclic reservoir& must be greater 
that project minimum release to allow filling in accordance with the Principles and Procedures 
coincident with carrying system finn load when the Columbia River at Th8 DOilies natural JOinuary-July 
runoff volume is lower than 95 million acre-feet. The following schedule for PDR's will apply when 
oomputing the VRC's during the period JOinuary 1 through June 1. unless the Operating Committee 
agrees to updated study results . 

POWER DISCHARGE REQUIREMENT, IN CFS 
FOR JANUARY.JULY VOLUME RUNOFF 

OF THE COLUMBIA RIVER AT THE DALLES, OREGON 

Project Jan Feb Mar Ap1 Ap2 May Jun Jul 

Min PDRs 

ARC ,- 2_ 2_ nooo )3000 35000 40000 """" SOMAF )000 22000 22000 lOOOO )0000 35000 )- <3000 

95MAF )000 22000 22000 26000 26000 26000 )3000 4)200 

110 MAf )000 18000 18000 22000 22000 25000 25000 )SOOO 

Arrow PDR.!; 

ARC looo 35000 ]SOOO "000 40000 48000 ,_ ,-
80MAF - 35000 40000 " ooo 4_ 48000 48000 48000 

95MAF - 7000 10000 10000 13000 13000 14000 42000 

1I0MAF looo 7000 10000 10000 12000 12000 13000 41000 

Dunean PORs 

ARC 100 lOO 1)00 1)00 1700 1700 1700 1700 
80MAF 100 lOll 1)00 1)00 2500 2500 2lO1l 2)00 

95 MAF 100 )00 )00 lOll 500 800 800 800 

110 MAF 100 300 )00 lOll 500 800 800 800 

libby POR.!; 

ARC '000 4000 4000 4000 4000 6000 8000 8000 
SO MAF 4000 8000 8000 8000 10000 12000 12000 12000 

9SMAF 4000 - lOOO looo lOOO 5500 llOll llOO 

II OMAF 4000 4000 lOOO lOOO - 5500 llOO llOO 

Notcs: 

(I) lflbe fO<"l:cU lcd nalul1l1 Janu.ary Ihrou,h July volume runoffa1 Thc DoIl1es;s less 1hw180 MAF, 

lhe Powcr DischariC' Requiremenl in lhe 80 MAF schedule will be uud. For intermcdia\C 

forecaSled volumes, Ihe Powcr DischaTic RcquirCTl"'lC"nI wi1\ be inlerpolaled linearly betwn:n 1he 

'laluc, shown above. 

(2) Dati is from IIIe 1999-00 AOP for Libby and Canadian projects. 

DaUl may be rcvised upon cOfT1)1ction o f thc ~Iina corrminee re fill sludies. The Canadian enl ily 

reserves IIIe n,hl 10 rcquC$1 chanJCS 10 the revised dati . 
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Detailed Opentine Plan for 1999-00 

Exhibit 7M - Variable Refill Curve Procedures (SI) 

The Variable Refill Curves (VRC) indicate the end-of-month storage content required to refi ll Canadian 
storage based on forecasts of naturallnnow volume. The probable forecast volume at each reservoir 
is reduced by deducting the 95 percent confidence forecast error. Power Discharge Requirements 
(PDR). and water required for refill at upstream reservoirs. The 1999-00 AOP studies made for the 
U.S. Coordinated System operation indicate that the PDR's for all cyclic reservoirs must be greater 
that project minimum release to allow filling in accordance with the Principles and Procedures 
coincident with carrying system firm load when the Columbia River at The Dalles natural January-July 
runoff volume is lower than 117.2 kml. The following schedule for PDR's will apply 
when computing the VRC's during the period January 1 through June 1, unless the Operating Committee 
agrees to the updated study results. 

POWER DISCHARGE REQUIREMENT, IN M1/S 
FOR JANUARY" ULY VOLUME RUNOFF 

OF THE COLUMBIA RIVER AT THE DALLES, OREGON 

Project Jan Feb Mar Ap1 Ap2 May 

Mic~ PORs 

ARC 424.75 707.92 707.92 934.46 934 . .46 991 .09 

98.7 km' 84.95 622.97 622.97 849.50 849.50 991.09 

117.2km' 84.95 622 .97 622.97 736.24 736.24 736.24 

135 .7 km' 84.95 509.70 509.70 622.97 622.97 707.92 

Arrow PDRs 

ARC 141.58 991.09 991.09 1076.04 1132.67 \359.21 

98.7 km' 141.58 991.09 1132.67 1274.26 1274.26 1359.21 

117.2 km' 14 \.58 198.22 283.17 283.17 368.12 368.12 

135.7 km' 141.58 198.22 283 .17 283 .17 339.80 339.80 

Dunc~n PDRs 

ARC 2.83 1.4.16 42.48 42.48 48.14 48.14 

98.7 km' 2.83 14.16 42.48 42.48 70.79 70.79 

117.2 km' 2.83 8.50 8.50 14.16 14.16 22.65 

135.7 km' 2.83 8.50 8.50 14.16 14.16 22.65 

Libby PDRs 

ARC 1\3.27 1\3 .27 \13 .27 113.27 113.27 169.90 

98.7 krn' 113.27 226.53 226.53 226.53 283 .17 339.80 

! 17.2km' 113.27 141.58 141.58 141.58 141.58 155.74 

135.7 kml 113.27 113.27 141.58 ]41.58 141.58 155.74 

Notes: 

(! ) If the forecasted n~tuTll I J.nu~ry thrOUlh July volume runoIT ~t The Dalles is less th~n 98.7 km'. 

the Power Discharge Requirement in the 98.7 km' schedule will be used_ FOI" intermed ilte 

fom:asted volumes. Ihe Power DischaTIe Requirement will be interpolateQ linearly betwec!1lhe 

vllues Shown ~bove . 

(2) 021* is from the 1999-00 AOP for Libby ~nd C~nldi~n projects . 

0211. 1l1Iy be revised upon ~orrrpletiOfl oflhe oper:tting ~ommittee refill studies. The C~nldiln entity 

reserves the right to request chlnge~ to the revised d~ta. 
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Jun Jul 

1132.67 1245.94 

991.09 1217.62 

934.46 1223.29 

707.92 991.09 

1557.43 1840.59 

1359.21 1359.21 

396.44 1189.31 

368.12 1160.99 

48. 14 48.14 

70.79 70.79 

22.65 22.65 

22.65 22.65 

226.53 226.53 

339.80 339.80 

155 .74 155.74 

155.74 155.74 



Detailed Operating Plan for 1999-00 

Exhibit 8 - Libby Critical and Assured Refill Curves (English) 11 

(End-of-Month Usable Storage Content in KSFD) 

Rule Curves Used in AOPOO Hydroregulation Studies (2) 

Assured 
Critical Rule Curves (CRCs) Refill 

Curve (3) 

Month 1st 2nd 3rd 4th 

August 15 2510.5 2507 1 1 25071 1 1209.2 1777.2 

August 31 2510.5 2508.7 2409.3 1221 .3 1825.8 

September 2447.7 2396.7 2396.7 1233.0 1861.2 

October 2510.1 2353.6 2353.6 1197.0 1858.1 

November 2107.2 2061 .9 2061.9 1055.0 1829.9 

December 1502.4 1502.1 1501.0 480.0 1779.4 

January 1446.8 1339.41 1339.41 104.6 1728.9 

February 1402.5 1303.9 834.9 0 1677.1 
March 1357.4 1099.1 575.0 0 1624.7 

April 15 1186.8 1112.6 449.7 0 1610.4 

April 30 11 88.0 1188.0 446.9 0 1607.7 

May 1526.5 1526.5 660.0 0 1999.9 

June 2441 .2 2359.1 966.0 0 2425.9 
July 2510.5 2510.5 1176.6 0 2510.5 

Source 1999-00 1999-00 1999-00 1999-00 1999-00 
AOP AOP AOP AOP AOP 

(1 sl yr) (2nd yr) (3rd yr) (4th yr) 

!Adjusted for ~-over 

, . These rule curves Clre from the hydroregulation studies used to develop AOPoo Clnd will be used in the TSROO study. 

The GanCldiCin Entity considers the Libby rule curves developed in the AQP hydroregulation studies to be the appropriate rule curves 

to be used in the determination of the Libby project operatiorl . 

2. The U.S. Entity doeS nOI Clgree that the AOP rule curves are appropriate to determine the opera~on of Libby. 

3. This Assured Refill Curve was determined using Power [)SchClrge Requirements (PORs) and 1990 Level Modified Streamnows 

from the 1999-00 AOP. 
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D~t2i1~d Op~nti ng Pilln for 1999-00 

Exhih it 8M - Libby Critical a nd Assured Refi ll Curves (SI) 11 

(End-of-Month Usable Storage Content in hmJ) 

Ru le Curves Used i n AOPOO Hydroregu lat ion Studies (2) 

Assured 

C r iti ca l Rule C u rves (CRC s) Refi ll 
Curve (3) 

Month 1.t 2nd 3, d 4th 

August 15 6142.19 6133.87! 6133.87! 2958.43 4348.05 

August 31 6142.19 6137.79 5894.59 2988.03 4467.05 

September 5988.54 5863.77 5863.77 3016.66 4553.66 

October 6141 .21 5758.81 5758.81 2928.58 4546.08 

November 5155.48 5044.64 5044.64 2581.16 4477 .08 

December 3675.77 3675.04 3672.35 1174.37 4353.46 

January 3539.74 3276.98! 3276.981 255.91 4229.83 

February 3431.36 3190.12 2042.67 0.00 4103.09 

March 3321.01 2689.06 1406.80 0.00 3974.92 

April 15 2903.62 2722.09 1100.24 0.00 3940.05 

April 30 2906.56 2906.56 1093.39 0.00 3933.45 

May 3734.73 3734.73 2104.08 0.00 4892.88 

June 5972.64 5771 .77 2368.31 0.00 5935.13 

Ju ly 6142.19 6142.19 2878.67 0.00 6142.19 

Source 1999-00 1999-00 1999-00 1999-00 1999-00 
ADP ADP ADP ADP ADP 

(1 st 1") (2nd 1") (3,d 1") (4" 1") 

1. These rule curves are from the hydroregulation studies used to develop AOPOO and will be used in the TSROO study. 

The Canadian Entity considers the libby ru le curves developed in the AOP hydroregulation studies to be the appropriate rule curves 

to be used in the determinOltion of the libby project operation . 

2. The U.S. Entity does not ilgree thOlt the AOP rule curves are appropriate to determine the Qperiltion of libby. 

3. This Assured Refill Curve was determined using Power Discharge ReQuirements (PDRs) and 1990 Level Pv\odified Streamflows 
from the 1999-00 AOP. 
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Ddail~d Operating Plan for 1999-00 

Exhibit 9 - Coordinated System Loads and Resources used in the TSR 

(ENERGY IN AVERAGE MW) 

LOADS RESOURCES 

P~riod Total Hydro Import> Tbermal Combst. Misc. 

Loads II Indep.21 J!. (large & small) Turbine ~ 

August 15 20854 1180 1281 4594 1877 2067 

August 31 20771 1171 1209 4594 1793 2067 

September 20189 1099 1137 4594 1763 2022 

October 20655 1156 1183 4594 1999 2005 

November 22706 1318 1726 4600 1942 1998 

December 24341 1308 1928 4600 1995 2008 

January 25301 1282 1880 4600 1999 2017 

February 23871 1143 1818 4600 1999 1981 

March 22648 1181 1320 4407 1827 2041 

April 15 21367 1446 1089 4060 1796 2069 

April 30 21466 1473 1027 3343 1137 1978 

M,y 24851 1730 749 2153 1404 1508 

June 25096 1629 1222 3948 1653 1996 

July 21069 1316 1332 4594 1901 2092 

Notes: 
I I The total loads as the sum ofPNW Area load, firm expons, maintenance, and firm surplus. 
21 Based on the 50-year average. 
) 1 Imports include 11 8.2 average annual MW of seasonal exchanges. 

Total 

10999 

10834 

10615 

10937 

11584 

11839 

11778 

11541 

10776 

10460 

8958 

7544 

10448 

11235 

41 Miscellaneous resources include purpa, cogeneration , renewable, and energy management syStem. 

Regulated Hydro 

Load 

9854.9 

9937.2 

9574.0 

9717.5 

11121 .9 

12501 .7 

13523.4 

12329.6 

11871 .8 

10906.7 

12507.7 

17307.0 

14647.8 

9834.2 

Source: Loads and resources are from the 1999-00 AOP DDPB Document, Table I A. Regulated Hydro Load plus Other 
Coord inat ion Hydro. 
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Detailed 0peratine; Plan for 1999-00 

Exhibit 10 - Second Critical Rule Curves for OY 00-01 (English) 

(End-of-Month Usable Storage Content in KSFD) 

Month Duncan Arrow Mica Total 

August 15 635.7 3524.7 3276.4 7436.8 

August 31 657.8 3417.1 3346.6 7421 .5 

September 676.1 3367.9 3104.2 7148.2 

October 559.6 2851.6 2810.3 6221 .5 

November 342.6 2325.7 2256.8 4925.1 

December 241 .8 1820.1 1816.5 3878.4 

Janual)' 122.4 695.2 868.4 1686.0 

February 128.0 786.5 860.7 1775.2 

March 50.0 890.4 851.7 1792.1 

April 15 36.5 471 .1 538.3 1045.9 

April 30 59.8 381 .2 405.1 846.1 

May 13.0 468.1 172.1 653.2 

June 170.0 1058.2 996.9 2225.1 

July 387.6 2142.5 2800.7 5330.8 

Source: These rule curves are from the 1999-00 2nd year AOP study. 
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Detailed Oper a tini:: Pla n for 1999-00 

Exhibit 10M - Second Critical R ule Curves for OY 00-01 (SI) 

(End-of-Month Usable Storage Content in hm3
) 

Month Duncan Arrow Mica Total 

August 15 1555.30 8623.53 8016.04 18194.87 

August 31 1609.37 8360.28 8187.79 18157.44 

September 1654.15 8239.90 7594.74 17488.79 

October 1369.12 6976.72 6875.68 15221 .52 

November 838.21 5690.06 552 1.49 12049.75 

December 591.59 4453.06 4444.25 9488.89 

January 299.46 1700.88 2124.63 4124.97 

February 313.16 1924.25 2105.79 4343.20 

March 122.33 2178.45 2083.77 4384.55 

April 15 89.30 1152.59 1317.00 2558.90 

April 30 146.31 932.64 99 1.12 2070.07 

May 31 .81 1145.25 421 .06 1598.12 

June 415.92 2588.99 2439.02 5443.93 

July 948.30 5241 .84 6852.19 13042.34 

Source: These rule curves are from 1999-00 2nd year AOP study. 
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Detailed Operating Plan for 1999-00 

Exhibit 11 - Third Critical Rule Curves for OY 01-02 (English) 

(End-of-Month Usable Storage Content in KSFD) 

Month Duncan Arrow Mica Total 

August 15 400.0 2466.7 3100.4 5967.1 

Augusl31 470.9 2739.9 3100.5 6311.3 

September 452.5 3073.2 2800.8 6326.5 

October 278.7 2846.5 254 1.7 5666.9 

November 200.6 2315.5 2079.0 4595.1 

December 173.8 1401.3 1787.6 3362.7 

January 1.7 559.1 843. 1 1403.9 

February 4.0 592.0 631.7 1227.7 

March 18.0 667.4 638.4 1323.8 

April 15 19.4 385.8 247.3 652.5 

April 30 0.0 151 .1 0.0 151.1 

May 5.3 486.6 0.0 491 .9 

June 31.2 1342.1 411 .2 1784.5 

July 230.0 1319.3 1639.6 3188.9 

Source: These rule curves are from the1999-00 3rd year AOP study. 
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Detailw Operating Plan ror 1999-00 

Exhibit 11M - Third Critical Rule Cu rves for OY 01-02 (SI) 

(End-of-Month Usable Storage Content in hm 3
) 

Month Duncan Arrow Mica Total 

August 15 978.64 6035.03 7585.44 14599.11 

August 31 11 52 .10 6703.44 7585.68 15441 .23 

Seplember 1107.09 7516.69 6652.44 15478.41 

October 661.87 6964.25 6216.52 13864.64 

November 490.79 5665.10 5066.46 11242.37 

December 425.22 3428.42 4373.54 6227 .1 6 

January 4.16 1367.89 2062.73 3434.78 

February 9.79 1446.39 1545.52 3003.69 

March 44.04 1632.86 1561 .91 3238.61 

April 15 47.46 943.90 605.04 1596.41 

April 30 0.00 369.68 0.00 369.68 

May 12.97 11 90.52 0.00 1203.48 

June 76.33 3283.58 1006.04 4365.96 

July 562.72 3227.60 401 1.45 7601.96 

Source: These rule curves are from 1999-00 3rd year AOP study. 
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Detailed Operating Plan ror 1999-00 

Exhibit 12 - Fourth Critical Rule Curves for OY 02-03 (English) 

(End-of-Month Usable Storage Content in KSFD) 

Month Duncan Arrow Mica Total 

August 15 183.0 1057.4 2122.2 3362.6 

August 31 108.9 979.6 2110.0 3198.5 

September 170.0 1124.0 1611.8 2905.8 

October 60.0 1264.4 816.4 2140.8 

November 53.0 783.9 348.3 1185.2 

December 1.0 239.0 39.3 279.3 

January 0.0 0.0 0.0 0.0 

Fe!;lruary 0.0 0.0 0.0 0.0 

March 0.0 0.0 0.0 0.0 

April 15 0.0 0.0 0.0 0.0 

April 30 0.0 0.0 0.0 0.0 

May 0.0 0.0 0.0 0.0 

June 0.0 0.0 0.0 0 .0 

July 0.0 0.0 0.0 0.0 

Source: These rule curves are from the 1999-00 4th year AOP study. 

Page 38 



Detailed Operating Plan ror 1999-00 

Exhibit 12M - Fourth Critical Rule Curves for OY 02-03 (SI) 

(End-ot·Month Usable Storage Content in hm3
) 

Month Duncan Arrow Mica Total 

August 15 447 .73 2587.03 5192.17 8226.94 

August 31 266.43 2396.69 5162.33 7825.45 

September 415.92 2749.98 3943.43 7109.33 

October 146.80 3093.48 1997.40 5237.68 

November 129.67 1917.89 852.15 2899.71 

December 2.45 584.74 96.15 683.34 

January 0.00 0.00 0.00 0.00 

February 0.00 0.00 0.00 0.00 

March 0.00 0.00 0.00 0.00 

April 15 0.00 0.00 0.00 0.00 

April 30 0 .00 0.00 0.00 0.00 

May 0.00 0.00 0.00 0 .00 

June 0.00 0.00 0.00 0.00 

July 0.00 0.00 0.00 0.00 

Source: These rule curves are trom 1999-00 4th year AOP study. 
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Detailed Operatlng Plan for 1999-00 

Exhibit t3 - DUNCAN RESERVOIR CAPACITY TABLE 
1000 SFD AVERAGE 

ElEVATION DIFFERENCE 
IN FEET .0 .1 .2 .3 .4 .5 .6 .7 .8 .9 PER TENTH FT 

............ 

1892. 705.8 
1891 . 696.9 697 .8 698.7 699.6 700.5 701 .3 702.2 703.1 704.0 704 .9 0.89 
1890. 688.0 688.9 689.8 690.7 691 .6 692.4 693.3 694.2 695.1 696.0 0.89 

1889. 679.2 6801 681.0 681 .8 682.7 683.6 6&4.5 685.4 686.2 687 .1 0.88 
1888. 670.4 671 .3 672.2 673.0 673.9 674 .8 675.7 676.6 677.4 678 .3 0.88 
1887. 681 .5 662.4 663.3 6&4.2 665.1 665.9 666.8 667.7 668 .6 669.5 0.89 
1886. 652.8 653.7 654.5 655.4 666.3 657 . I 658.0 658.9 659.8 680.6 0.87 
1885. 644.0 64-4.9 645.8 646.6 647.5 648.4 649.3 650.2 651.0 651.9 0.88 

1884. 6353 636.2 637.0 637.9 638 .8 639 .6 640.5 641.4 642 .3 643.1 0.87 
1883. 626 .6 627.5 628 .3 629.2 630.1 630.9 631 .8 632 .7 633.6 634.4 0.87 
1882. 617.9 618.8 619.6 620.5 621 .4 622 .2 623.1 624.0 624 .9 625.7 0.87 
1881 . 609 .2 610.1 610.9 611 .8 612 .7 613.5 614.4 615.3 616.2 617.0 0.87 
1880. 600.6 601.5 602 .3 603.2 604 .0 604 .9 605.8 606.6 607.5 608.3 0.86 

1879. 592.0 592.9 593.7 594.6 595.' 596.3 597.2 598.0 598.9 599.7 0.86 
1878. 583.4 584.3 585.1 586.0 586.8 587.7 588.6 589.4 590.3 591.1 0.86 
1877. 574.8 575.7 576.5 577.4 578.2 579.1 560.0 580.8 581 .7 582.5 0.86 
1876. 566.3 567.1 568.0 568.8 569.7 570.5 571.4 572.2 573.1 573.9 0.85 
1875. 557.8 558.6 559.5 560.3 561.2 562.0 562.9 563.7 564.6 565.4 0.85 

1874. 549.3 550.1 551 .0 551 .8 552.7 553.5 554.4 555.2 556.1 556.9 0.85 
1873. 540.9 541 .7 542.6 543.4 544.3 545.1 545.9 546.8 547.6 548 .5 0 64 
1872. 532.4 533.2 534.1 534.9 535.8 536.6 537.5 538.3 539.2 540.0 0.85 
1871. 524.0 524.8 525.7 526.5 527.4 528.2 529.0 529.9 530.7 531 .6 0.84 
1870. 515.7 516.5 517.4 518.2 519.0 519.8 520.7 521 .5 522.3 523.2 0.83 

" • ~ • 
~ 
0 



Detailed Operating Plan for 1999-00 

Exhibit t3 - DUNCAN RESERVOIR CAPACITY TABLE 
1000 SFD AVERAGE 

ELEVATION DIFFERENCE 
IN FEET .0 .1 .2 .3 .4 .5 .6 .7 .8 .9 PER TENTH FT 

.. - ........ 

1869. 507.3 508.1 509.0 509.8 510.7 511.5 512.3 513.2 51 .. 4.0 5 14.9 0.84 
1868. 499.0 499.8 SOD.7 501.5 502.3 503.1 504.0 504.8 505.6 506.5 0.83 
1867. 490.7 491.5 -4D2A 493.2 494.0 494 .8 495.7 496.5 497 .3 496.2 0.63 
1666. 482 .4 483.2 484.1 484.9 485.7 486.5 487 .4 488 .2 489.0 489.9 0.83 
1865. 474 .2 475.0 475.8 476.7 477.5 476 .3 479 .1 479.9 460.8 481 .6 0.82 

1664. 466.0 466.8 467 .6 468.5 469 .3 470.1 470 .9 471.7 412.6 473 .4 0.82 
1863. 457.8 458.6 459.4 460.3 461 .1 461 .9 462 .7 463 .5 464.4 465 .2 0.82 
1862. 449.7 450.5 451 .3 452.1 452.9 453.7 454 .6 455.4 456.2 457.0 0.81 
1861 . 441 .6 442.4 443.2 444 .0 444 .8 445.6 446 .5 «7.3 448 .1 448 .9 0.81 
1660. 433.5 434 .3 435.1 435.9 436.7 437.5 438.4 439.2 440.0 440,8 0.81 

1859. 425.4 426.2 427.0 427.6 428.6 429.4 430.3 431 .1 431.9 432.7 0.8 1 
1858. 417.4 41 8.2 419.0 419.8 420.6 421 .4 422.2 423 .0 423.8 424 .6 0.80 
1857. 409.4 41 0.2 411 .0 411 .6 412.6 413.4 414.2 415.0 41 5.6 41 6.6 0.80 
1856. 401.4 402.2 403.0 403.8 404.6 405.4 406.2 407.0 407.6 408 .6 0.80 
1855. 393.5 394.3 395.1 395.9 396.7 397.4 398.2 399.0 399.8 400.6 0.79 

1854. 385.6 386.4 387.2 388.0 388.8 369.5 390.3 391.1 391 .9 392.7 0.79 
1653. 377.7 378.5 379.3 380.1 380.9 381.6 382.4 383.2 384.0 384.8 0.79 
1852. 369.9 370.7 371.5 372.2 373.0 373.8 374.6 375.4 376.1 376.9 0.78 
1851 . 362.1 362.9 363.7 364.4 365.2 366.0 366.8 367.6 368.3 369.1 0.78 
1850. 354.3 355.1 355.9 356.6 357.4 358.2 359.0 359.8 360.5 361.3 0.78 

1849. 346.6 347.4 348.1 348.9 349.7 350.4 351 .2 352.0 352.8 353.5 0.77 
1848. 338.9 339.7 340.4 341 .2 342.0 342.7 3-43.5 344.3 345.1 345.8 0.77 
1847. 331 .2 332.0 332.7 333.5 334.3 335.0 335.8 336.6 337.4 338.1 0.77 
1846. 323.6 324.4 325.1 325.9 326.6 327.4 328.2 328.9 329.7 330.4 0.76 
1845. 316.0 316.8 317.5 318.3 319.0 319.8 320.6 321 .3 322.1 322.8 0.76 
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Detailed Operating Plan for 1999·00 

Exhibit 13 - DUNCAN RESERVOIR CAPACITY TABLE 
1000 SFD AVERAGE 

ELEVATION DIFFERENCE 
IN FEET 0 .1 2 .3 .4 .5 .6 .7 .6 .9 PER TENTH FT 

............ 

1844. 308.5 309.2 310.0 310.7 311 .5 312.2 313.0 313.7 314.5 315.2 0.75 
1843. 300.9 301 .7 302.4 303.2 303.9 304.7 305.5 306.2 307.0 307.7 0.76 
1842. 293.5 294 .2 295.0 295.7 296.5 297.2 297.9 298.7 299.4 300.2 0.74 
1841 . 28B.O 28B.7 287.5 288 .2 289.0 289.7 290.5 291.2 292.0 292.7 0.75 
1840. 278.6 279.3 280.1 260.6 281,B 262 .3 263.0 263.6 284.5 265.3 0.74 

1839. 271.2 271.9 272 .7 273.4 274 .2 274 .9 275 .6 276.04 277.1 277.9 0.74 
1838. 263.9 264 .6 265.4 26B.l 266.8 267.5 268.3 269.0 269.7 270.5 0.73 
1837. 256.6 257 .3 256.1 256.6 259.5 260.2 261.0 261.7 262,4 263.2 0.73 
1836, 249,4 250.1 250.6 251 .6 252.3 253.0 253.7 254,4 255.2 255.9 0.72 
1635. 242 .2 242.9 243.6 244.4 2045.1 245.6 246.5 2047.2 246.0 248.7 0.72 

1634. 235.0 235.7 236,4 237.2 237 ,9 238.6 239,3 240.0 240.6 241 .5 0.72 
1833. 227.9 228.6 229 .3 230.0 230.7 231,4 232.2 232.9 233.6 234 .3 0.71 
1832. 220.8 221 .5 222 .2 222 .9 223.6 224.3 225.1 225.6 226.5 227.2 0.71 
1831 . 213.8 214 .5 215.2 215.9 216.6 217.3 218.0 218.7 219.4 220.1 0.70 
1830. 206.6 207.5 208.2 208.9 209.6 210.3 211 .0 21 1,7 212,4 213 ,1 0.70 

1829. 199.9 200.6 201 .3 202 .0 202 ,7 203 .3 204 .0 204.7 205,4 2061 0.69 
1828. 193.0 193.7 194,4 195.1 195.8 196,4 197 .1 197.8 198.5 199.2 0.69 
1827. 186.1 186.8 187.5 188.2 188.9 189.5 190.2 190.9 191 .6 192 .3 0.69 
1826, 1793 180.0 180.7 181.3 182.0 182.7 183,4 184.1 184,7 185,4 0.68 
1825. 172.6 173.3 173.9 174 ,6 175.3 175.9 176,6 177.3 178.0 178.6 0.67 

1824. 165.9 166.6 167.2 167.9 168.6 169.2 169.9 170.6 171 .3 17 1.9 0,67 
1823. 159.2 159.9 160.5 161 .2 161.9 162.5 163.2 163.9 164.6 165.2 0,67 
1822. 152.6 153.3 153.9 154.6 155.2 155.9 156.6 157 .2 157.9 158.5 0.66 
1821 . 146.1 146.7 147.4 148.0 148.7 149.3 150.0 150.6 151.3 151 .9 0.65 
1820. 139.6 140.2 140.9 141 .5 142.2 142.8 143.5 144.1 144.8 145.4 0.65 
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Detailed Operating Plan for 1999'()O 

Exhibit 13· DUNCAN RESERVOIR CAPACITY TABLE 
1000 SFD AVERAGE 

ELEVATION DIFFERENCE 
IN FEET .0 .1 .2 .3 .4 .5 .6 .7 .8 .9 PER TENTH FT 

............ 

1819. 133.2 133.8 134.5 135.1 135.8 136." 137.0 137.7 138.3 139.0 0.64 
1818. 126.8 127.4 128.1 128.7 129.4 130.0 130.6 131 .3 131 .9 132.6 0.64 
1817. 120.5 121.1 12 1.8 122.4 123.0 1236 121, .3 121, .9 125.5 126.2 0.63 
1816. 114.3 114.9 115.5 116.2 116.8 117.4 118.0 118.6 119.3 119.9 0.62 
1815. 10B.l 108.7 109.3 110.0 110.6 11 1.2 111 .8 112.4 113.1 113.7 0.62 

1811, . 102.0 102.6 103.2 103.8 104.4 105.0 105.7 106.3 106.9 107.5 0.61 
1813. 96.0 96.6 97 .2 97 .8 98 .4 99.0 99.6 100.2 100.8 101.4 0.60 
1812. 90.0 906 91 .2 91 .8 92 .4 93.0 93.6 94 .2 94.8 95.4 0.60 
1811 . B·U 84 .7 85 .3 85 .9 86.5 87 .0 87.6 8B.2 88 .8 89.4 0.59 
1610. 78.3 78.9 79 .5 60.0 80 .6 81.2 81.8 82.4 82.9 83.5 0.58 

1809. 72.5 73 .1 73.7 74,2 74.6 75.4 76.0 76.6 77.1 77.7 0.58 
1606. 66.9 67 .5 66.0 66.6 69.1 69.7 70.3 70.6 71.4 71 .9 0.56 
1607. 61 .3 61.9 62.4 63.0 63.5 64.1 64.7 65.2 65.6 66.3 0.56 
1606. 55.6 56.3 56.9 57.4 58.0 58.5 59.1 59.6 60.2 60.7 0.55 
1605. 50.4 50.9 51.5 52.0 52.6 53.1 53.6 54.2 54.7 55.3 0.54 

1804. 45.1 "5.6 46.2 46.7 47.2 1,7 .7 "8.3 46.8 "9.3 49.9 0.53 
1803. 39.9 40.4 40.9 .. 1.5 42.0 1,2 .5 "3.0 43.5 .... . 1 "1, .6 0.52 
1802. 34.6 35.3 35.8 36.3 36.8 37.3 37.9 38.4 38.9 39.4 0,51 
1601 . 29.6 30.3 30.8 31.3 31 .8 32.3 32.6 33.3 33.8 34.3 0.50 
1800. 25.0 25.5 26.0 26.4 26.9 27.4 27.9 28.4 26.8 29.3 0.48 

1799. 20,3 20.8 21 .2 21.7 22.2 22 .6 23.1 23.6 21, .1 24 .5 0.47 
1798. 15.7 16.2 16,6 17.1 17.5 18,0 18.5 18,9 19.4 19.6 0,46 
1797. 11 .3 11 .7 12.2 12.6 13.1 13.5 13.9 14.4 14.8 15.3 0.44 
1796. 7.1 7.5 7.9 6.4 8.6 9.2 9.6 10.0 10.5 10.9 0.42 
1795. 3.0 3.4 3.8 4.2 4.6 5.0 5.5 5.9 6.3 6.7 0.41 

1794. 0.0 0.4 0.6 1.1 1 5 1.9 2.3 26 0.37 
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Detailed Operating Pliln fo r 1999-00 

Exhibit 13M - DUNCAN RESERVOIR CAPACITY TABLE 

SI AVERAGE 
ELEVATION DIFFERENCE 
IN METERS .00 .03 .06 .09 12 .15 18 21 .2' .27 PER 3/100 M 

------------

576.68 1726.8 
576.38 1705.0 1707.2 1709.4 171 1.6 1713.8 1715.8 1718.0 1720.2 1722.4 1724.6 2.18 
576.07 1683.3 1685.5 1687.7 1689.9 1692.1 1694.0 1696.2 1698.4 1700.6 1702.8 2.18 

575.77 1661 .7 1663.9 1666.1 1668,1 1670.3 1672.5 1674.7 1876,9 1678.9 1681 .1 2.15 
575.46 1640.2 1642.4 1644.6 1646 .6 1648.8 1651.0 1653.2 1655.4 1657.3 1659.5 2. 15 
575.16 1618.4 1620.6 1622,8 1625.0 1627.2 1629.2 1631.4 1633.6 1635 .8 1638.0 2.18 
574 .85 1597,1 1599.3 1601 .3 1603.5 1605.7 1607.7 1609.9 1612.1 161 4.3 1616.2 2.13 
574 .55 1575.6 1577.8 1580,0 1582.0 1584.2 1586.4 1588.6 1590.8 1592.7 1594.9 2.15 

574.24 1554.3 1556.5 1558.5 1560.7 1562.9 1564.8 1567.0 1569.2 1571 ,5 1573.4 2.13 
573.94 1533.0 1535.2 1537.2 1539.4 1541 .6 1543.6 1545.8 1548 .0 1550.2 1552.1 2.13 
573.63 1511.8 1514.0 1515.9 1518.1 1520.3 1522.3 1524.5 1526.7 1528 .9 1530.8 2.13 
573 .33 1490.5 1492.7 1494.6 1496.8 1499.0 1501 .0 1503.2 1505.4 1507 .6 1509.6 2.13 
573.03 1469.4 1471 .6 1473.6 1475 ,8 1477.7 1479.9 1482.2 1484.1 1486 .3 1488.3 2.10 

572 .72 1448.4 1450.6 1452.5 1454.7 1456.7 1458.9 1461 .1 1463.1 1465.3 1467.2 2.10 
572.42 1427,3 1429.5 1431 .5 1433.7 1435.7 1437.9 1440.1 1442,0 1444.2 1446.2 2.10 
572.11 1406.3 1408.5 1410.5 1412.7 141 4.6 141 6.8 1419.0 1421 ,0 1423.2 1425. 1 2.10 
571 .8 1 1385.5 1387.5 1389.7 1391.6 1393.8 1395,8 1398.0 1399.9 1402.1 1404.1 2.08 
571.50 1364.7 1366.7 1368.9 1370.8 1373.0 1375.0 1377.2 1379.1 1381.4 1383.3 2.08 

571.20 1343.9 1345.9 1348.1 1350.0 1352.2 1354.2 1356.4 1358.4 i 360.6 1362.5 2 ,08 
570.89 1323.4 1325.3 1327.5 1329.5 1331.7 1333.6 1335.6 1337.8 1339.8 1342.0 2.06 
570.59 1302.6 1304.5 1306.7 1308.7 1310.9 1312.8 1315.0 1317.0 1319.2 1321 .2 2 .08 
570.28 1282.0 1284.0 1286.2 1288.1 1290.3 1292.3 1294 .3 1296 .5 '1298.4 1300.6 2.06 
569 .98 1261 .7 1263.7 1265.9 1267.8 1269.8 1271.7 1273.9 1275.9 1277.9 1280 .1 203 

" • ~ • 
~ 
~ 



Det41iled Operating Plan for 1999-00 

Exhibit 13M - DUNCAN RESERVOIR CAPACITY TABLE 

SI AVERAGE 
ELEVATION DIFFERENCE 
IN METERS .00 .03 .06 .09 .12 .15 .18 .21 .24 .27 PER 3/100 M 

------------

569 .67 1241 .2 1243.1 12<15.3 12<17 .3 1249.5 1251.4 1253.4 1255.6 1257.6 1259.8 2.06 
569.37 1220.9 1222.8 1225.0 1227.0 1228.9 1230.9 1233.1 1235.0 1237 .0 1239.2 203 
569.06 1200.5 1202.5 1204 .7 1206.7 1208.6 1210.6 1212.8 1214.7 1216.7 1218.9 2.03 
568.76 1180.2 1182.2 1184.4 1186.4 1188.3 1190.3 1192.5 1194.4 11 96.4 1198.6 2.03 
568.45 1160.2 1162.1 1164.1 1166.3 1168.3 1170.2 1172.2 1174.1 1176.3 1178.3 2.01 

568 .15 1140.1 1142.1 1144.0 1146.2 1148.2 1150.1 1152.1 1154 .1 11 56.3 1158.2 2.01 
567 .84 1120.1 11 22.0 1124.0 1126.2 1128.1 1130.1 1132.0 1134.0 1136.2 1138.2 2.01 
567 .54 1100.2 1102.2 1104.2 1106.1 1108.1 1110.0 11 12.2 11 14.2 1116.1 1118.1 1.98 
567.23 1080.4 1082.4 1084.3 1086.3 1088.2 1090.2 1092.4 1094.4 1096.3 1098.3 1.98 
566.93 1060.6 1062.6 1064.5 1006.5 1068.4 1070.4 1072.8 1074.5 1076.5 1078.5 1.98 

566.62 1040.8 1042.7 1044.7 1046.7 1048.6 1050.6 1052.8 1054.7 1056.7 1058.6 1.98 
566.32 1021 .2 1023.2 1025.1 1027.1 1029,0 1031.0 1033.0 1034.9 1036.9 1038.8 1.96 
566.01 1001 .6 1003.6 1005.6 1007 .5 1009.5 10 11.4 1013.4 1015.3 1017.3 1019.3 1.96 
565.71 982.1 984 .0 986.0 987 .9 989 .9 991 .9 993 .8 995.8 997.7 999.7 1.96 
565.41 962 .7 964 .7 966.7 968.6 970.6 972.3 974.2 976.2 978.2 980.1 1.93 

565.10 943.4 945.4 947.3 949.3 951.2 953.0 954.9 956.9 958.8 960.8 1.93 
564.80 924 .1 926.0 928 .0 930.0 931.9 933.6 935.6 937.5 939.5 941 .5 1.93 
564.49 905.0 907.0 908.9 910.6 912.6 914.5 916.5 918.5 920.2 922 .1 1.91 
564.19 885.9 887.9 889.8 891 .5 893.5 895.5 897.4 899.4 901. 1 903.0 1.91 
563.88 866.8 868.8 870.7 872.5 874 .4 876.4 878.3 880.3 882.0 884.0 1.91 

563.58 848.0 849 .9 851 .7 853.6 855 .6 857.3 859 .2 861. 2 863 .2 864 .9 1.88 
563.27 829.2 831 1 832 .8 834 .8 836.7 838.4 840.4 842.4 844.3 846.0 1.88 
562.97 810.3 812.3 81 4.0 815.9 817 .9 819.6 821 .6 823.5 825.5 8272 1.88 
562.66 791.7 793 .7 795.4 797 .3 799.1 801 .0 803 .0 804 .7 806.6 808.4 1.86 
562.36 773 .1 775.1 776.8 778.8 780.5 782.4 784.4 786.1 788.0 789.8 1.86 
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DetaUed Operating Plan for 1999-00 

Exhibit 13M · DUNCAN RESERVOIR CAPACITY TABLE 

51 AVERAGE 
ELEVATION DIFFERENCE 
IN METERS .00 .03 .06 .09 .12 .15 .16 .21 .24 .27 PER 31100 M 

............ 

562.05 754.8 756.5 758.4 760.2 762 .1 763.6 765.8 767.5 769.5 771.2 1.83 
561 .75 736 .2 738.1 739.9 741 .8 743.5 745.5 747.4 749.1 751 .1 752 .8 1.86 
561.44 718.1 719.8 721.7 723.5 725.4 727 .1 726.6 730.6 732.5 734 .5 1.81 
561 .14 699.7 701.4 703.4 705.1 707.1 708.8 710.7 712.4 714.4 716.1 1.83 
560.63 681 .6 663.3 685.3 687.0 669.0 690.7 692.4 694.3 696.1 698.0 1.81 

560.53 663.5 665 .2 667.2 666.9 670.9 672.6 674 .3 676 .2 676.0 679.9 1.81 
560.22 645.7 647.4 649 .3 651 .0 652 .6 654 .5 656.4 658 .1 659.8 661 .8 1.19 
559.92 627.8 629.5 631 .5 633.2 634 .9 636.6 638.6 640.3 642 .0 543.9 1.19 
559.61 610.2 611 .9 613.6 615.6 617 .3 619.0 620.7 622.4 624.4 626.1 1.76 
559.31 592.6 594.3 596.0 597.9 599.7 601 .4 603 .1 604.8 606.8 608.5 1.76 

559.00 575.0 576.7 578.4 580.3 562.0 583.6 585.5 587.2 589.1 590.9 1.76 
558.70 557.6 559.3 561 .0 562.7 564.4 568.1 568.1 569.8 571 .5 573.2 1.74 
558.39 540.2 541 .9 543.6 545.3 547.1 548.8 550.7 552.4 554.2 555.9 1.74 
556.09 523.1 524.8 526.5 526.2 529.9 531 .6 533.4 535.1 536.6 536.5 1.71 
557.79 506.0 507.7 509.4 511 .1 512.8 514.5 516.2 517.9 519.7 521.4 1.71 

557.48 489.1 490.8 492.5 494.2 495.9 497.4 499.1 500.6 502.5 504.2 1.69 
557.18 472.2 473.9 475.6 477.3 479.0 480.5 482.2 483.9 -485.7 487.4 1.69 
556.87 455.3 457 .0 458.7 460.5 462.2 463.6 465.3 467.1 468.8 470.5 1.69 
556.57 438.7 440.4 442.1 443.6 -445.3 447.0 448 .7 450.4 451 .9 453.6 1.66 
556.26 422 .3 424.0 425.5 427.2 426.9 430.4 432.1 433.8 435.5 437.0 1.64 

555.96 405.9 407.6 409.1 41 0.8 412.5 414.0 415.7 417.4 419. 1 420.6 1.64 
555.65 389.5 391.2 392.7 394.4 396.1 397.6 399.3 401.0 402.7 404.2 1.64 
555.35 373.4 375.1 376.5 378.2 379.7 381.4 383.1 384.6 386.3 387.8 1.61 
555.04 357.4 358.9 360.6 362.1 363.8 365.3 367.0 368.5 370.2 371 .6 1.59 
554.74 341 .5 343.0 344.7 346.2 347.9 349.4 351 .1 352.6 354.3 355.7 1.59 .., 
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DetaIled Operatlng Plan tor 1999-00 

Exhibit 13M - DUNCAN RESERVOIR CAPACITY TABLE 

51 AVERAGE 
ELEVATION DIF FERENCE 
IN METERS .00 .03 .06 .09 .12 .15 .18 .21 .2' .27 PER 31100 M 

---------

5~.43 325.9 327.4 329.1 330.5 332.2 333.7 335.2 336.9 338.04 3040.1 1.57 
554.13 310.2 311.7 313.04 31 4.9 316.6 318.1 319.5 321.2 322.7 324.04 1.57 
553.82 2904.8 296.3 298.0 299.5 300.9 302.04 JO.4 .1 305.6 307.0 308.8 1.54 
553.52 279.6 281 .1 282.6 2804.3 285 .8 287.2 288.7 290.2 291 .9 293.3 1.52 
553.21 2604 .5 265.9 267.04 269.1 270.6 272.1 273.5 275.0 276 .7 278.2 1.52 

552.91 249.6 251.0 252.5 254 .0 255.4 256.9 256.6 260.1 261 .5 263.0 1.49 
552.60 23-4.9 236.3 237.8 239 .3 240.7 242.2 2043.7 2045.1 246.6 2048.1 1.47 
552.30 220.2 221 .7 223.1 224 ,6 226.1 227.5 229.0 230.5 231 .9 233.04 1.47 
551 .99 205.8 207.2 208.7 210.2 21 1.6 212.9 2104.3 215.8 217 .3 218.7 1.44 
551 .69 191 .6 193.0 194.5 195.7 197.2 198.7 200.1 201.6 202 .8 204.3 1.42 

551 .36 177.4 178.8 180.3 181 .5 183.0 18-4 .5 185.9 187.' 188.6 190.1 1.42 
551 .08 163.7 165.1 166.4 167.8 169.1 170.5 172.0 173.2 174.7 175.9 1.37 
550.77 1SO.0 151.4 152.7 15-4.1 155.4 156.8 158.3 159.5 '61 .0 162.2 1.37 
550.47 136.5 137.7 139.2 140.4 141 .9 143.1 144.6 145.8 '47.3 148.5 1.35 
550.17 123.3 124.5 126.0 127.2 128.7 129.9 131 .1 132.6 133.8 135.3 1.32 

110.3 111.6 113.0 114.3 115.5 116.7 118.2 119.4 120.6 122.1 1.30 
549.56 97 .6 98.8 100.1 101 .5 102.8 104.0 105 .2 106.4 107.9 109.1 1.27 
549.25 85.1 86.' 87.6 88 .8 90.0 91 .3 92.7 93.9 95.2 96.' 1.25 
548.95 12.9 74.1 75.4 76.6 77.8 79.0 80.2 81 .5 82.7 83.9 1.22 
548 .6-4 6 1.2 62.4 63.6 64.6 65.8 . 67.0 68 .3 69.5 70.5 71 .7 1.17 

548.34 49.7 50.9 51.9 53.1 54 .3 55.3 56.5 57 .7 59.0 59.9 1.15 
548 .03 38.4 39.6 40.6 41 .8 42 .8 44 .0 45.3 46.2 47.5 48.4 1.13 
547 .73 27 .6 28.6 29.8 30.8 32 .1 33.0 34.0 35 .2 36.2 37.4 1.08 
547.42 17.4 18.3 19.3 20.6 21.5 22 .5 23.5 24.5 25.7 26.7 1.03 
547.42 17.4 18.3 19.3 20.6 21 .5 22.5 23.5 24 .5 25.7 26.7 1.03 

546.81 0.0 1.0 2.0 2.7 3.7 4.6 5.6 6.4 0.91 
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Oetailed Operating Plan for 1999-00 

Exhibit 14 - ARROW RESERVOIR CAPACITY TABLE 
1000 SFD AVERAGE 

ELEVATION DIFFERENCE 
IN FEET .0 .1 .2 .3 4 .5 .6 7 .8 .9 PER TENTH FT 

•........... 

1444. 3579.6 
1443. 3514.1 3520.6 3527.2 3533.7 3540.3 35<68 3553.4 3559.9 3566.5 3573.0 6.55 
1442. 3448.9 3455.4 3461 .9 3468.5 3475.0 3481 .5 3488.0 3494.5 3501.1 3507.6 6.52 
1441 . 3384.0 3390.5 3397.0 3403.5 3410.0 3416.4 3422.9 3429.4 3435.9 3442.4 6.49 
1440. 3319.5 3325.9 3332.4 33388 3345.3 3351 .7 3358.2 3384.6 3371.1 3377.5 6.45 

1439. 3255.2 3261 .6 3268.1 3274.5 3280.9 3287.3 3293.8 3300.2 3306.6 3313.1 6.43 
1<138. 3191 .4 3197.8 3204.2 3210.5 3216.9 3223.3 3229.7 3236.1 3242 .4 3248.8 6.38 
1437. 3127.8 3134.2 3140.5 31 46.9 3153.2 3159.6 3166.0 3172.3 3178.7 3185.0 6.36 
1436. 3064.6 3070.9 3077.2 3083.6 3089.9 3096.2 3102 .5 3108 .8 3115.2 3121 .5 6.32 
1435. 3001.7 3008.0 3014.3 3020.6 3026.9 3033. 1 3039.4 3045.7 3052.0 3058.3 6.29 

1434. 2939.2 2945 .4 2951.7 2957 .9 2964.2 2970.4 2976.7 2982.9 2989,2 2995.4 625 
1433 2877 .0 2883 .2 2889.4 2895.7 2901.9 2908.1 291 4.3 2920.5 2926 .8 2933.0 6.22 
1432. 2815,1 2821 .3 2827 .5 2833 .7 2839.9 2846.0 2852 ,2 2858.4 2864.6 2870.8 6.19 
1431 2753.5 2759.7 2765.8 2772.0 2778.1 2784 .3 2790.5 2796.6 2802 ,8 2808.9 6.16 
1430. 2692 .3 2698.4 271).4 ,5 2710.7 2716 .8 2722 .9 2729 .0 2735.1 2741 .3 2747.4 6.12 

1429. 2631.5 2637.6 2643 .7 2649.7 2655.8 2661.9 2668 .0 2674 .1 2680.1 2686.2 6.08 
1428. 2570.9 2577 .0 2583.0 2589.1 2595.1 2601.2 2607 .3 2613.3 26 19.4 2625 .4 6.06 
1427. 2510.7 2516.7 2522.7 2528.8 2534.8 2540.8 25<6,8 2552 .8 2558.9 2564 .9 6.02 
1426. 2450.8 2456.8 2462.8 2468.8 2474.8 2480.7 2486.7 2492.7 2498 .7 2504.7 5.99 
1425. 2391 .2 2397 .2 2403.1 2409.1 2415.0 2421.0 2427 .0 2432.9 2438 .9 2444 .8 596 

1424. 2331 .9 2337.8 2343.8 2349.7 2355.6 2361.5 2367 .5 2373.4 2379.3 23853 5.93 
1423. 2272 .8 2278 .7 2284.6 2290.5 2296.4 2302.3 23083 231 4.2 2320.1 2326 .0 5.91 
1422. 2214 .1 2220.0 2225.8 2231.7 2237.6 2243.4 2249.3 2255.2 2261 .1 22669 5.87 
1421 . 2155.7 2161 .5 2 167.4 2173.2 2179.1 2184.9 2190.7 2196.6 2202.4 22083 5.84 
1420. 2097 .7 2103.5 2109 .3 211 5.1 2120.9 2126.7 2132.5 2138.3 2144 .1 2149.9 5.80 
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Detailed Operating Plan for 1999-00 

exhibit 14 · ARROW RESERVOIR CAPACITY TABLE 
1000 SFD AVERAGE 

ELEVATION DIFFERENCE 
IN FEET .0 .1 .2 .3 .4 .5 .6 .7 .6 .9 PER TENTH FT 

...•........ 

14 19. 2040.1 2045.9 2051 .6 2057 .~ 2063.1 2066.9 2074.7 2000.' 2066.2 2091 .9 5.76 
1418. 1982.9 1966.6 1994.3 2000.1 2005.6 201 1.5 2017.2 2022.9 20287 2034.4 5.72 
141 7. 1926.1 1 !:I31.8 1!:137 .5 1!)43.1 1948.8 1954.5 1960.2 1965.9 1971 .5 1977 .2 5.08 
1416. 18696 1875.2 18809 1886.5 1892 2 18978 1903.5 1909.1 1914.8 1920.4 5.65 
1415. 18 13.5 1819.1 1824.7 1830.3 1835.9 1841 .5 1847.2 1852 .8 1858.4 1864.0 5.61 

1414 1757.8 1763.4 1768.9 177.01 .5 1780.1 1785.6 1791.2 1796.8 1802.4 1807.9 5.57 
141 3. 1702.4 1707.9 171 3.5 1719.0 1724.6 1730.1 1735.8 1741 .2 1746.7 1752.3 5.S. 
141 2. 1&47.4 1652 .9 1658.4 1663.9 1669.4 167~ .9 1680.4 1685.9 1691.4 1696.9 5.50 
141 1, 1592.7 1598.2 1603.6 1609.1 161 4.6 1620.0 1625.5 1631 .0 1636.5 164 1.9 5.47 
1410. 1538.4 1543.8 1549.3 1554.7 1560.1 1565.5 1571.0 1576.4 1581.8 1587.3 5.4 3 

1409. 1484 .5 1489.9 1495.3 1500.7 1506.1 151' .~ 1516.8 1522.2 1527.6 1533.0 5.39 
1408. 1430.9 1436.3 1441 .6 14~ 7 .0 1 ~52 , 3 1457.7 1463.1 1468.4 1473.8 1479.1 5.36 
1407 1377.7 1383.0 1386.3 1393.7 1399 ,0 140.01.3 1409.6 1414.9 1420.3 1425.6 5.32 
1406. 1324.7 1330.0 1335.3 1340.6 1345.9 1351.2 1356.5 1361 .8 1367.1 1372.4 5.30 
1405, 1272.1 1277.4 1282.6 1287 .9 1293.1 1298.4 1303.7 1308.9 1314.2 1319.4 5.26 

1404. 1219.5 1224.8 1230.0 1235.3 12~0 . 5 1245.8 1251 .1 1256.3 1261.6 1266.8 5.26 
1403. 1167.3 1172.5 1177 .7 1183.0 1188.2 1193.4 1198.6 1203.8 1209.1 1214.3 5.22 
1402. 1115.4 1120.6 1125.8 1131.0 1136.2 114 1.3 11-46.5 1151 .7 1156.9 1162.1 5.19 
1401. 1063.9 1069.0 1074.2 1079.3 1084.5 1089.6 1094.8 1099.9 1105.1 1110.2 5.15 
1400. 1012.8 1017.9 1023.0 1028.1 1033.2 1038.3 1043.5 10.48.6 1053.7 1058.8 5.11 

1399. 962 .5 967.5 972.6 977 .6 982 .6 987.6 992.7 997 .7 1002.7 10078 5.03 
1398 912 .7 917.7 922.7 927 .6 932 .6 937.6 942.6 947 .6 952.5 957.5 4.98 
1397 863.2 868.1 873.1 878 .0 663.0 887.9 892.9 897 .8 902.8 907 .7 495 
1396 . 814 I 819 .0 823.9 828.8 633.7 638.6 843.6 848.5 853.4 858.3 4.91 
1395. 765.2 770.1 775.0 779 ,9 784.8 7896 794.5 799.4 804.3 809.2 4.89 

" • ~ 
0 
A 
~ 



Deta iled Operating Plan for 1999-00 

Exhibit 14 - ARROW RESERVOIR CAPACITY TABLE 
1000 SFD AVERAGE 

ELEVATION DIFFERENCE 
IN FEET .0 .1 .2 .3 .4 .5 .6 .7 .8 .9 PER TENTH FT 

-------- ----
1394. 716.2 721 .1 726.0 730.9 735.8 740.7 745.6 750.5 755.4 760.3 4.90 
1393. 6675 672.4 677.2 682 .1 687 .0 691 .8 696.7 701 .6 706.5 711.3 4.87 
1392 619.3 624 .1 628.9 633.8 638.6 643.4 648.2 653 .0 657.9 662.7 4.82 
1391. 571 .5 576.3 581 .1 5858 590.6 595.4 600.2 605.0 609.7 614 .5 4.78 
1390. 524 .2 528.9 533 .7 538.4 543.1 547.8 552.6 557.3 562.0 666.8 4.73 

1389. 477 .9 482 .5 487 .2 491.8 496.4 501 .0 505.7 510.3 51 4.9 519.6 4.63 
1388. 432.3 436.9 441.4 446.0 450.5 455.1 459.7 464.2 468 .8 473.3 4.56 
1387. 387.2 391.7 396.2 400.7 405.2 409.7 41 4.3 418.8 423.3 427 .8 4.51 
1386. 342.6 347.1 351 .5 356.0 360.4 364.9 369.4 373.8 378.3 382.7 4.46 
1385. 298 .5 302.9 307.3 311 .7 316.1 3205 325.0 329.4 333.8 338.2 4.41 

1384. 254 .6 259.0 263.4 267 .6 272.2 276.5 280.9 285.3 289.7 294 .1 4.39 
1383 211.2 215.5 219 .9 224.2 228.6 232 .9 237.2 241.6 245.9 250.3 4.34 
1382. 168.4 172.7 177.0 181.2 185.5 189.6 194.1 198.4 202 .6 206 .9 4.28 
1381 . 126.1 130.3 134.6 138.8 143.0 147.2 151.5 155.7 159.9 164.2 4.23 
1380 64 .3 88.5 92 .7 96 .8 101 .0 105.2 109.4 113.6 117.7 121 .9 4.16 

1379. 43 .2 47.3 51.4 55.5 59.6 63 .7 67 .9 72.0 76.1 80.2 4.11 
1378. 2.7 6.7 10.8 14.8 18.9 22 .9 27 .0 31 .0 35.1 39.1 4.05 
1377. 0.0 2.70 
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Detailed Operating Plan for 1999-00 

Exhibit 14M - ARROW RESERVOIR CAPACITY TABLE 
SI AVERAGE 

ELEVATION DIFFERENCE 
IN METERS 0 0.03 0.06 0.09 0.12 0.15 0.18 0.21 0,24 0.27 PER 3/100 M 

------------

440.1 3 8757 .8 
439.83 8597 .6 8613.5 8629.6 8645.6 8661 .7 8677 .6 8693.7 8709.7 8725.8 8741 .7 16.03 
439.52 8438 .1 8-15-1 .0 8469.9 8486.0 8501 .9 8517 .8 8533.7 85-49.6 8565.8 8581 .7 15.95 
439.22 8279 .3 8295.2 8311.1 8327.0 8342 .9 8358 .6 8374 .5 8390.4 8406.3 8422 .2 15.88 
438 .91 8121 .5 8137 .1 8153.0 8168.7 8184 .6 8200 .3 8216.2 8231 .8 8247.7 8263 .4 15.78 

438.61 7964.2 7979.8 7995.7 8011.4 8027 .0 8042 .7 8058 .6 8074.3 8089 .9 8105.8 15.73 
438.30 7808.1 7823 .7 7839.4 7854 .8 7870.5 7886 .1 7901.8 7917.4 7932 .9 7948 .5 15.61 
438.00 7652.5 7668.1 7683.5 7699.2 7714 .6 7730.3 7745.9 7761 .3 7777,0 7792.4 15.56 
437 .69 7497.9 7513 .3 7528.7 7544.3 7559.7 7575.2 7590 .6 7606.0 7621 .6 7637.1 15.46 
437 .39 7344 .0 7359.4 7374 .8 7390.2 7405.6 7420 .8 7438 .2 7451 .6 7467.0 7482.4 15.39 

437.08 7191.0 7206.2 7221 .6 7236.8 7252 .2 7267.4 7282.8 7298.0 7313.4 7328.5 15.29 
436 .78 7038 .9 7054 .0 7069.2 7084.6 7099.8 7115.0 7130.1 7145 .3 7160.7 7175.9 15.22 
438.47 6887 .4 6902.6 6917.8 6932 .9 6948.1 6963.0 6978.2 6993.4 7008.5 7023.7 15.14 
438 .17 6736 .7 6751 .9 6766 .8 6782 .0 6796.9 6812.1 6827.2 6842.2 6857.3 6872.3 15.07 
435.86 6587 .0 6601 .9 6616 .8 6632.0 6646.9 6661 .8 6676.8 6691.7 6706.9 6721.8 14.97 

435.56 6438 .2 6453.2 6468 .1 6482 .8 6497.7 6512.6 6527.5 6542.5 6557.1 6572 .1 14.88 
435.26 6290.0 6304.9 6319.6 6334.5 6349 .2 6364.1 6379.0 6393.7 6408.6 6423 .3 14.83 
434 .95 6142 .7 6 157.4 6172.0 6187.0 6201 .6 6216.3 6231 .0 6245.7 6260.6 6275 .3 14.73 
434 .65 5996.1 6010.8 6025.5 60<40.2 6054.8 6069 .3 6084.0 6098.6 6113.3 6128.0 14.66 
434 .34 5850.3 5865.0 5879.4 5894.1 5908.5 5923.2 5937.9 5952.3 5967.0 5981.4 14.58 

434 .04 5705.2 5719.7 5734.3 5748.8 5763.2 5777.6 5792.3 5806.8 5821 .2 5835.9 14.51 
433.73 5560.6 5575.1 5589.5 5603.9 5618.4 5632.8 5647.5 5561 .9 5676.4 5690.8 14.46 
433.43 5417.0 5431 .5 5445.6 5460.1 5474.5 5488.7 5503.1 5517.6 5532.0 5546.2 14.36 
433.12 5274.1 5288.3 5302.8 5317.0 5331.4 5345.6 5359.8 5374.2 5388.4 5402.8 14.29 
432 .82 5132.2 5146.4 5160.6 5174.8 5189.0 5203.2 5217.4 5231 .6 5245.8 5259.9 14.19 
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Detailed Operating Plan for 1999-00 

Exhibit 14M - ARROW RESERVOIR CAPACITY TABLE 
SI AVERAGE 

ELEVATiON DIFFERENCE 
IN METERS 0 0.03 0.06 0.09 0.12 0.15 0.18 0.21 0.24 0.27 PER 31100 M 

. __ ... _ ... _. 
432 .51 4991.3 5005.5 5019.4 5033.6 5047.6 5061 .8 5076.0 5089.9 5104.1 5118.0 14.09 
432.21 4851.4 4865.3 4879.3 4893 .4 4907.4 4921 .3 4935.3 4949 .2 4963.4 4977.4 13.99 
431 .90 4712.4 4726 .3 4740.3 4754 .0 4767 .9 4781 .9 4795.8 4809 .8 4823.5 4837.4 13.90 
431 .60 4574 .2 4587.9 4601 .8 4615.5 4629.5 4643.2 4657 .1 4670.8 4684.7 4698 .5 13.82 
431 .29 4436.9 4450.6 4464.3 4478.0 4491 .7 4505.4 4519.4 4533.1 4546.8 4560.5 13,73 

430.99 4300.6 4314.3 4327.8 4341.5 4355.2 4368.6 4382.3 4396.1 4409.8 4423.2 13.63 
430.68 4165.1 4178.5 4192.2 4205.7 4219.4 4232.9 4246.3 4260.0 4273.5 4287.2 13.55 
430.38 4030.5 4044.0 4057.4 4070 .9 4084.4 4097.8 4111.3 4124.7 4138.2 4151.6 13.46 
430,07 3896.7 3910.2 3923.4 3936.8 3950.3 3963.5 3976.9 3990.4 4003.9 4017 .1 13.38 
429 .77 3763,8 3777.1 3790.5 3803.7 3816.9 3830.2 3843.6 3856.8 3870.0 3883.5 13.29 

429.46 3632.0 3645.2 3658.4 3671 .6 36848 3697.8 3711 .0 3724.2 3737.4 3750.6 13.19 
429.16 3500.8 3514.1 3527.0 3540.2 3553.2 3566.4 3579.6 3592.6 3605.8 3618.8 13.11 
428.85 3370.7 3383.6 3396.6 3409.8 3422.8 3435.8 3448.7 3461 .7 3474.9 3487.9 13.02 
428.55 3241 .0 3254.0 3266.9 3279.9 3292.9 3305.8 3318.8 3331 .8 3344.7 3357.7 12.97 
428.24 3112.3 3125.3 3138.0 3151 .0 3163.7 3176.7 3189.6 3202.4 3215.3 3228.0 12.87 

427 ,94 2983 ,6 2996.6 30093 3022.3 3035.0 3048.0 3060.9 3073.7 3006.6 3099.4 12.87 
427,64 2855.9 2868.6 2881.4 2894.3 2907 .1 2919.8 2932 .5 2945.2 2958.2 2970.9 12.77 
427.33 2728.9 2741 .7 2754.4 2767.1 2779.8 2792.3 2805.0 2817.7 2830.5 2843.2 12.70 
427 .03 2602.9 2615.4 2628.1 2640 .6 2653.3 2665.8 2678.5 2691 .0 2703.7 2716.2 12.60 
426.72 2477 .9 2490,4 2502.9 2515.3 2527 .8 2540.3 2553.0 2565.5 2578.0 2590.5 12.50 

426.4 2 2354.9 2367 .1 2379.6 2391.8 2404 .0 2416.3 2428 .7 2441 .0 2453.2 2465.7 12.31 
426.11 2233 .0 2245.2 2257.5 2269.5 2281 .7 2293.9 2306.2 2318.4 2330.4 2342.6 12.18 
425,81 2111.9 2123.9 2136.1 2148.1 2160.3 2172.3 2184.6 2196.6 2208.8 2220 .8 12.11 
425.50 1991 .8 2003.8 2015 .8 2027 .7 2039.7 2051 .7 2064.0 2075.9 2087.9 2099.9 12.01 
425.20 1872.1 1884.1 1896.1 1908.1 1920.1 1931 .8 1943.8 1955,8 1967.8 1979.8 11 .96 
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Detailed Operating Plan for 1999-00 

Exhib it 14M· ARROW RESERVOIR CAPACITY TABLE 
51 AVERAGE 

ELEVATION DIFFERENCE 
IN METERS 0 0.03 0.06 0.09 0.12 0.15 0.18 0.21 0.24 0.27 PER 3/100 M 

--- --------
424 .89 1752.3 t 764 .2 1776.2 1788.2 1800.2 1812.2 1824.2 1836.2 1848.2 1860.1 11 .99 
424 .59 1633.1 1645.1 1656.8 1668.8 1680 .8 1692.6 1704.5 1716.5 1728.5 1740.3 11 .91 
424.28 1515.2 1526.9 1538.7 1550.7 1562.4 1574.1 1585.9 1597.6 1609.6 1621.4 11 .79 
423.98 1398.2 141 0.0 142 1.7 1433.2 1445.0 1456.7 1468.4 1480.2 1491 .7 1503.4 11 .69 
423.67 1282.5 1294.0 n05.8 1317.2 1328.7 1340.2 1352.0 1363.5 1375.0 1386.7 11 .57 

423.37 1169.2 1180.5 1192.0 1203.2 1214.5 1225.7 1237.2 1248.5 1259.8 1271.3 11 .33 
423.06 1057.7 1068 .9 1079.9 1091 .2 1102.2 1113.4 1124.7 1135.7 1147.0 1158.0 11 .16 
422 .76 947 .3 958 .3 969.3 980.4 991.4 1002.4 1013.6 1024.6 1035.6 1046.7 11 .03 
422.45 838.2 849 .2 660 .0 871 .0 881.8 892.8 903.8 914 .5 925.5 936.3 10.91 
422 .15 730.3 741 .1 751 .8 762 .6 773.4 784 .1 795.1 805.9 816.7 827.4 10.79 

42 1.84 622.9 633.7 644 .4 655.2 666.0 676.5 687 .2 698.0 708.8 719.5 10.74 
421.54 516.7 527 .2 538.0 548.5 559.3 569.8 580.3 591 .1 601.6 612.4 10.62 
421.23 412.0 422.5 433 .0 443.3 453.8 464.4 474.9 485 .4 495.7 506.2 10.47 
420 .93 308.5 318.8 329.3 339.6 349.9 360.1 370.7 360.9 391 .2 401 .7 10.35 
420.62 206.2 216.5 226.8 236 .8 247.1 257.4 267.7 277.9 288.0 298.2 10.23 

420.32 105.7 115.7 125.8 135.8 145.8 155.8 166.1 176.2 186.2 196.2 10.06 
420.02 6.6 16.4 26.4 36.2 46.2 560 66.1 75.8 859 95.7 9.91 
419.71 0.0 6.61 

"U • ~ 
0 
~ 
w 



Detailed Operating Plan for 1999-00 

Exhibit 15 - MICA RESERVOIR CAPACITY TABLE 

1000 SFD AVERAGE 
ELEVATION DIFFERENCE 

IN FEET .0 . , .2 .3 •• .5 .6 .7 .8 .9 PER TENTH FT 
--------- ---

2475. 10121 .1 5.38 

2474 . 10067.5 10072.9 10078.2 10083.6 10088.9 10094.3 10099.7 10105.0 1011 0.4 10115.7 5.36 
2473 1001 4.1 10019.4 10024.8 10030.1 10035.5 10040.8 10046.1 10051 .5 10056.8 10062.2 5.34 
2472 . 9960.8 9966 .' 9971.5 9976.8 9982 .1 9987A 9992.8 9998.1 10003.4 10008.8 5.33 
2471 . 9907.8 9913.1 9918.4 9923 .7 9929.0 993<4 .3 9939.6 9944.9 9950.2 9955 .5 5.30 
2470 9854 .8 9860.1 9665A 9870.7 9876.0 9881 .3 9886.6 9891 .9 9897 .2 9902 .5 5.30 

2469 9802 .' 9807.4 9812.6 9817.9 9823.2 9828.5 9833.7 9839.0 9844.3 9849.5 5.27 
2468 . 9749.5 9754.8 9760.0 9765.3 9770.5 9775.8 9781 .1 9786.3 9791 .6 9796.8 5.26 
2467 . 9697.1 9702.3 9707.6 9712.8 9718.1 9723 .3 9728.5 9733.8 9739.0 9744.3 5.24 
2466. 9644 .8 9650 .0 9655.3 9660.5 9665.7 9671.0 9676.2 9681.4 9686 .6 9691.9 5.23 
2465. 9592 .7 9597 .9 9603.1 9608.3 9613.5 9618 .8 9624.0 9629 .2 9634.4 9639.6 5.21 

2464 . 9540.8 9546.0 9551.2 9556A 9561.6 9566.8 9571 .9 9577.1 9582.3 9587.5 5.19 
2463. 9489.0 9494 .2 9499A 9504.5 9509.7 9514.9 9520.1 9525.3 9530.4 9535.6 5.18 
2462. 9437A 9442 .6 9447.7 9452.9 9458.0 9463.2 9468.4 9473.5 9478.7 9483.8 5.16 
2461 . 9386 .0 9391.1 9396 .3 9401 A 9406.6 9411 .7 9416.8 9422.0 9427.1 9432 .3 5.14 
2460. 9334 .8 9339.9 9345.0 9350.2 9355.3 9360.4 9365 .5 9370.6 9375.8 9380.9 5.12 

2459. 9283.7 9288 .8 92939 9299.0 9304 .1 9309.3 9314.4 9319.5 9324.6 9329 .7 5.11 
2458. 9232 .8 9237 .9 9243.0 9248.1 9253.2 9258.3 9263.3 9268A 9273.5 9278.6 5.09 
2457 . 9182.0 9187 .1 9192.2 9197 .2 9202.3 9207.4 9212.5 9217.6 9222 .6 9227 .7 5.08 
2456. 9131A 9136.5 9141 .5 9146.6 9151 .6 9156.7 9161 .8 9166.8 9171.9 9176.9 5.06 
2455. 9081 .0 9086.0 9091 .1 9096.' 9101 .2 9106.2 9111 .2 9116 .3 9121 .3 9126.4 5.04 
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Detailed Operating Plan for 1999-00 

Exhibit 15 - MICA RESERVOIR CAPACITY TABLE 

1000 SFD AVERAGE 
ELEVATION DIFFERENCE 

IN FEET .0 .1 .2 .3 .4 .5 .6 .7 .8 .9 PER TENTH FT 
------------

2454. 9030.8 9035.8 9040 .8 9045.9 9050.9 9055.9 9060.9 90659 9071 .0 9076.0 5.02 
2453. 8980.7 8985.7 8990.7 8995.7 9000.7 9005 .8 9010.8 9015.8 9020.8 9025.8 5.01 
2452. 8930.8 8935.8 8940.8 8945 .8 8950.8 8955 .8 8960.7 8965.7 8970.7 8975.7 4.99 
2451 . 8881 _0 8886.0 8891 .0 8895.9 8900.9 8905.9 8910.9 8915.9 8920.8 8925 .8 4.98 
2450. 8831.4 8836.4 8841 .3 8846.3 8851 .2 8856.2 8861 .2 8866.1 8871 .1 8876 .0 4.96 

2449. 8782.0 8786.9 8791 .9 8796.8 8801.8 8806 .7 881 1.6 8816.6 8821 .5 8826 .5 4.94 
2448. 8732 .8 8737.7 8742.6 8747.6 8752.5 8757.4 8762 .3 8767 .2 8772 .2 8777.1 4.92 
2447 . 8683 .7 8688.6 8693.5 8698.4 8703 .3 8708.3 87 13.2 8718.1 8723.0 8727 .9 4.91 
2446. 8634.8 8639.7 8644 .6 8649.5 8654.4 8659.3 8664 .1 8669.0 8673.9 8678.8 4.89 
2445. 8586 .0 8590.9 8595.8 8600.6 8605.5 8610.4 8615.3 8620.2 8625.0 8629.9 4.88 

2444 . 8537 .5 8542.4 8547.2 8552 .1 8556.9 8581 .8 85666 8571.5 8576 .3 8581.2 4.85 
2443. 8489.1 8493.9 8498.8 8503.6 8508 .5 8513.3 8518 .1 8523.0 8527 .8 8532 .7 4.84 
2442 . 8440.8 8445.6 8450.5 84553 8460.1 8465 .0 8469.8 8474.6 8479.4 8484.3 4.83 
2441 . 8392 .7 8397 .5 8402.3 8407.1 8411 .9 8416.8 8421 .6 8426.4 8431.2 8436.0 4.81 
2440. 8344.8 8349.6 8354.4 83592 8364.0 8368.8 8373.5 8378.3 8383.1 8387.9 4.79 

2439. 8297 .1 8301 .9 8306.6 8311.4 8316.2 8321.0 8325 .7 8330.5 8335.3 8340.0 4.77 
2438. 8249.5 8254.3 8259.0 8263.8 8268.5 8273.3 8278 .1 8282.8 8287.6 8292.3 4.76 
2437. 8202.1 8206.8 8211 .6 8216.3 8221 .1 8225.8 8230.5 8235.3 8240.0 8244 .8 4.74 
2436 . 8154 .8 8159.5 8164.3 8169.0 8173.7 8178 .5 8183.2 8187 .9 8192.6 B197.4 4.73 
2435. 8107 .8 8112 .5 8117.2 B121 .9 8126.6 8131.3 8136.0 8140.7 8145.4 B1SO.1 4.70 

2434 . 8060.9 8065 .6 8070.3 8075.0 8079.7 8084.4 B089.0 8093.7 8098.4 8103.1 4.69 
2433. 8014 .1 8018.8 8023.5 8028 ,1 8032.8 8037.5 8042.2 80469 8051 .5 8056 ,2 4.68 
2432 . 7967 .5 7972 .2 7976.8 7981 .5 7986,1 7990.8 7995,5 8000 .1 8004 .8 8009,4 4.66 
2431 . 7921 .1 7925.7 7930.4 7935 .0 7939 ,7 7944 .3 7948,9 7953.6 7958 .2 7962 .9 4.64 
2430. 7874.9 7879.5 7884 .1 7888 .8 7893.4 7898,0 7902 .6 7907 .2 7911.9 7916.5 4.62 
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Detailed Operating Plan for 1999·00 

Exh lbU 15 - MICA RESERVOIR CAPACITY TABLE 

1000 SFO AVERAGE 
ELEVATION DIFFERENCE 

IN FEET .0 .1 .2 .3 .4 .5 .6 .7 .8 .9 PER TENTH FT 
._-------... 

2429. 7828.8 7833.4 7838.0 7842.6 7847 .2 7851 .9 7856.5 7861 .1 7865.7 7870.3 4.61 
2428. 7782.9 7787.5 7792 .1 7796.7 7801 .3 7805.9 7810.4 7815.0 7819.6 7824 .2 4.59 
2427 . 7737 .2 7741.8 7746.3 7750.9 7755.5 7750.1 7764 .6 7769.2 7773.8 7778.3 4.57 
2426. 7691 .6 7696.2 7700.7 7705.3 7709.8 771 4.4 7719.0 7723.5 7728.1 7732.6 4.56 
2425. 7646.2 7650.7 7655.3 7659.8 7664.4 7668.9 7673.4 7678.0 7682 .5 7687.1 4.54 

2424 . 7600.9 7605.4 7610.0 7614.5 7619.0 7623.6 7628.1 7632.6 7637 .1 764 1.7 4.53 
2423. 7555.9 7560.4 7564 .9 7569.4 7573 .9 7578.4 7582.9 7587.4 7591 .9 7596.4 4.50 
2422 . 7511.0 7515.5 7520.0 7524 .5 7529.0 7533 .5 7537.9 7542.4 7546.9 7551.4 4.49 
2421 . 7466 .2 7470.7 7475.2 7479.6 7484 .1 7488 .6 7493 .1 7497 .6 7502 .0 7506 .5 4.48 
2420. 7421.6 7426.1 7430.5 7435.0 7439.4 7443 .9 7448.4 7452 .8 7457.3 7461 .7 4.46 

2419 . 7377 .2 7381.6 7386.1 7390.5 7395.0 7399.4 7403.8 7408.3 7412 .7 7417.2 4.44 
2418. 7333.0 7337.4 7341 .8 7346.3 7350.7 7355.1 7359.5 7363.9 7368.4 7372.8 4.42 
2417 . 7288.9 7293.3 7297 ,7 7302.1 7306.5 7311.0 7315.4 7319.8 7324 .2 7328.6 4.41 
2416. 7245.0 7249.4 7253.8 7258.2 7262.6 7267.0 7271 .3 7275.7 7280.1 7284 .5 4.39 
2415. 7201 .3 7205.7 7210.0 721 4.4 7218.8 7223.2 7227 .5 7231 .9 7236.3 7240.6 4.37 

2414. 7157.7 7162.1 7166.4 7170.8 7175.1 7179.5 7183.9 7188.2 7192.6 7196.9 4,36 
24 13. 7114 .3 71 18.6 7123.0 7127 .3 7131 .7 7136.0 7140.3 7144 .7 7149.0 7153.4 4.34 
2412 . 7071 .0 7075.3 7079.7 7084 .0 7088.3 7092.7 7097.0 7101 .3 7105.6 7110.0 4.33 
2411 . 7028.0 7032 .3 7036.6 7040.9 7045 .2 7049.5 7053.8 7058.1 7062.4 7066.7 4.30 
2410. 6985.1 6989.4 6993.7 6998.0 7002 .3 7006.6 7010.8 7015.1 7019.4 7023.7 4.29 

2409. 6942 .3 6946.6 6950.9 6955.1 6959.4 6963.7 6966.0 6972.3 6976.5 6980.8 4.28 
2408. 6899.7 6904 .0 6908.2 6912 ,5 6916.7 6921 .0 6925.3 6929.5 6933.8 6938.0 4.26 
2407. 6857 .3 6861 .5 68658 6870.0 6874.3 6878.5 6882.7 6887 .0 6891.2 6695.5 4.24 
2406 . 6815.1 68 19.3 6823.5 6827 .8 6832.0 6836.2 6840.4 6844 .6 6848.9 6853.1 4.22 
2405. 6773.0 6777 .2 6781.4 6785.6 6789 .8 6794.1 6798.3 6802 .5 6806.7 6810.9 4.21 
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Detailed Operating Plan for 1999-00 

Exhib it 15· MICA RESERVOIR CAPACITY TABLE 

1000 SFD AVERAGE 
ELEVATION DIFFERENCE 

IN FEET .0 .1 .2 .3 •• .5 .6 .7 .8 .9 PER TENTH FT 

----------
2404 . 6731 2 6735.3 6739.5 6743.7 67·H.9 6752.1 6756.3 6760.5 6764.7 6768.9 4.20 
240J. 6689 , 6693.7 6697.9 6702.0 8706.2 67 10,4 6714.5 6718.7 6722.9 6727.1 4.17 
2402. .... 0 6652.2 6656.3 6660.' .... , ..... 6673.0 66771 66813 668" "6 
2401 . 6606.' 6610.9 6615.0 6619.2 66233 6627,4 6631 .6 6635.7 6639.9 6644 .0 4.14 
2400. 6565.5 6569.7 65738 6577.9 65821 6586.2 6590.3 6594.5 6598.6 6602.7 4.13 

2399. 6524.6 6528.7 6532.8 6536 .9 6541 .0 6545.1 65-i9.2 6553.3 6557.4 6561 .5 4.11 
2398. 6<83.9 6487.9 6492.0 5496.1 6500.1 650<.2 6508.3 6512 .4 6516.4 6520.5 4.07 
2397 . 644J .5 6447 .6 5451.6 5455.6 5459.6 6463.7 6467 .7 5471 .8 5475.8 6<79 .8 4.0J 
2396 . 5403.5 5407.5 6411 .5 6< 15.5 6419.5 6423.5 6427 .5 6431 .5 5435.5 5439 .5 ' .00 
2395 . 6363 .9 6367 .8 6371.8 6375.7 6379.7 6383 .7 6387 .6 6391.6 6395.6 6399.5 3.96 

2394. 6324 .5 6328 .5 6332 .4 6336 .3 63<0 .2 6344.2 6J.ot8.1 6352.0 6356.0 6359.9 3.93 
2393. 6285.6 6289.5 6293.4 6297.2 6301.1 6305.0 6308.9 6312.8 6316.7 6320.6 3.90 
2392 . 6246.9 6250.8 6254 .6 6258.5 6262 .4 6266.2 6270.1 6274 .0 6277.8 6281.7 3.87 
2391. 6208.6 6212.4 6216.2 6220.0 6223.9 6227.7 6231.5 6235.4 6239.2 6243.1 3.83 
2390. 6170.6 6174.4 6178.2 6181 .9 6 185.7 6189.5 6193.3 6197.2 6201 .0 620<.8 3.80 

2389. 6 132.9 6136.7 6140.4 61 44 .2 6147 .9 6151.7 6155.5 6159.2 6163.0 6 166.8 3.77 
2388. 6095.5 6099.2 6103.0 6106.7 61 10.4 61 14.2 6 117.9 6121 .7 6 125.4 6129.2 3.74 
2387. 6058.4 6062.1 6065.8 6069.5 6073.2 6076.9 6080.6 608<.3 6088.1 6091.8 3.71 
2386. 6021.7 6025.3 6029.0 6032.7 6036.3 60<0.0 6043.7 6047.4 6051.0 6054.7 3.68 
2385. 5985.2 5988.8 5992.5 5996.1 5999.7 6003.4 6007.0 6010.7 6014.3 6018.0 3.65 

2384 . 5949.0 5952.6 5956.2 5959.8 5963.4 5967.0 5970.7 5974.3 5977.9 5981.6 3.62 
2383 5913.0 5916.6 5920.2 5923.8 5927.4 5931.0 5934.6 5938.2 5941 .8 5945.4 3.59 
2382 5877.4 588 1.0 5884.5 5888.1 5891.7 5895.2 5898.8 5902.3 5905.9 5909.5 3.56 
2381 5842.1 5845.6 5849.2 5852.7 5856.2 5859.7 5863.3 5866.8 5870.3 5873.9 3.53 
2380 5807.0 58 10.5 5814.0 5817.5 S821 .a 5824 .S S828.0 5831 .6 5835. 1 5838.6 3.51 
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Detailed Operating Plan for 1999-00 

Exhibi t 15· MICA RESERVOIR CAPACITY TABLE 

1000 SFD AVERAGE 
ELEVATION DIFFERENCE 

IN FEET 0 .1 2 .3 ., .5 .6 .7 .6 9 PER TENTH FT 
---------_. -

2379 5772 2 57757 57791 5782.6 57861 5789.6 57930 5796.5 5600.0 5803.5 3.48 
2378 57376 5741 1 57445 57480 5751 4 5754.9 5758.3 57618 5765.3 5768.7 3.45 
2377 57034 57068 57 102 5713.6 5717.1 5720.5 57239 57273 57308 5734 2 3.43 
2376 56693 56727 56761 5679.5 5682.9 5686.3 5689.7 5693.1 56965 5700.0 3.41 
2375 56355 56389 5642.3 5645.6 5649.0 5652.4 56556 56592 56625 5665.9 336 

2374 5602.0 5605.3 5608.7 5612.0 56 15.4 5618.7 5622.1 5625.5 5626.6 5632.2 3.35 
2373 5568.7 5572.0 5575.4 5578.7 55620 5585.3 5588.7 5592.0 55953 5598.7 3.33 
2372 5535.6 5538.9 5542.2 5545.5 5546.6 5552.1 5555.4 5556.7 5562.1 5565.4 3.31 
2371 55026 5506 1 5509.3 5512.6 5515.9 5519.2 5522.5 5525.7 5529.0 5532.3 3.28 
2370 5470.2 5473.4 5476.7 5479.9 5463.2 5466.5 5469.7 5493.0 5496.3 5499.5 3.26 

2369 5437.8 5441 .0 5444 .3 5447.5 5450.7 5453.9 5457.2 5460.4 5463.7 5466.9 3.24 
2368 5405.6 5408 .9 5412.1 54 15.3 5<11 6.5 542 1.7 5424.9 5428.1 5431.4 5434.6 3.22 
2367 53737 5376.9 5380.1 5383.3 5366.5 5389.7 5392.9 5396.1 5399.3 5402.4 3.19 
2366 5342.0 5345.2 5348.3 535 1.5 5354.7 5357.6 53610 5364.2 5367 4 53705 317 
2365 5310.5 5313.6 5316.6 5319.9 5323.0 53262 5329.3 53325 5335.7 5336.6 3 15 

2364 5279.1 5282.3 5285.4 5286.5 5291 .6 5294.8 5297.9 5301 .0 5304 2 5307.3 3.13 
2363 5248.0 5251 1 5254.2 5257.4 5260 5 5263.6 52667 5269.6 5272.9 5276.0 3.11 
2362 5217.1 5220.2 5223.3 5226.4 52295 5232.6 52357 5238.7 5241 .8 5244 .9 3.09 
2361 5186.4 5189.4 5192.5 5195.6 5198 7 5201 7 5204 6 5207.9 5211 .0 5214 0 3.07 
2360 51559 5158.9 51620 5165.0 51660 5171 1 51742 5177.2 51803 5163.3 3.05 

2359 51255 5128.5 5131 .6 5134.6 51376 5 1407 51 43.7 51467 51498 5152.8 3.03 
2356 50954 5096' 51014 5104 4 5107.4 5110.4 5113 4 5116.5 51'95 51225 3.02 
2357 5065.4 5068 , 5071 .4 5074.4 5077.4 5080 .4 5083 4 5086.4 5089.4 5092 .4 3.00 
2356 5035.6 5038.5 5041.5 5044.5 5047.5 5050.4 5053.4 5056 4 5059 .4 5062.4 2.98 
2355 5005.9 5008.9 501 1,9 50 14.8 5017.8 5020.7 5023.7 5026.7 5029.6 50326 2.96 
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Debited Operating Plan for 1999.00 

Exhibit 15 - MICA RESERVOIR CAPACITY TABLE 

1000 SFD AVERAGE 
ELEVATION DIFFERENCE 

IN FEET 0 .2 3 4 5 .6 7 .8 .9 PER TENTH FT 
...... ..... . 

2354 4976.5 4979A 49824 4985.3 49883 49912 4994.1 4997.1 5000.0 50030 2.94 
2353 4947 .2 4950.1 4953.0 4956.0 4958.9 4961 .8 4964 .8 4967 .7 4970.6 4973 .6 2.93 
2352 4918.0 49209 4923.9 4926.8 49297 4932.6 4935 .5 4938.4 4941.3 4944 .3 2.91 
2351 4889.1 4892 .0 4894 9 4897 .8 49006 4903.5 4906 .4 4909.3 4912.2 4915.1 2.90 
2350 4860.3 4863 1 4866.0 4868.9 4871 .8 4874 .6 4877.5 48804 4883.3 48862 2.88 

2349 4831 .6 4834.4 4837 .3 4840.2 4843 1 4845.9 4848.8 4851 .7 4854 .5 4857.4 2.87 
2348 4803. 1 48059 4808 .8 4811.6 48 14.5 4817 .3 4820.2 4823.0 4825.9 4828.7 2.85 
2347 4774 .7 4777 .5 4780A 47832 4786.0 4788.9 4791 .7 4794 .6 4797A 4800.2 2 .84 
2345 4746 .5 4749.3 4752 1 4755 a 47578 4760.6 4763.4 4766.2 4769.1 4771.9 2.82 
2345 4718.4 4721 .2 4724.0 4726.8 47296 4732.4 4735.3 4738.1 4740.9 4743.7 2.81 

2344 4690.5 4693.3 4696 1 4698.8 4701.6 4704 .4 4707.2 4710.0 4712 .8 4715.6 2.79 
2343 46627 46654 4668 .2 4671 .0 4673.8 4676.5 4679.3 4682 .1 4684.9 46877 2.78 
2342. 4635.0 46378 4640.5 4643.3 46461 4648.8 4651 .6 4654A 4657.1 4659.9 2.77 
2341 4607A 4610.2 4613 0 4615.7 4618.5 4621.2 4624.0 4626.7 4629.5 4632 .2 2.76 
2340. 4580.0 4582 .8 4585.5 4588.2 459 1.0 4593.7 4596.5 4599.2 4602.0 4604 .7 2.74 

2339. 4552.7 4555.4 4558.2 4560.9 4563.6 4566.4 4569.1 4571 .6 4574.6 4577.3 2 .73 
2338 4525.5 4528.2 4530.9 4533.6 4536.4 4539.1 4541 .8 4544.5 4547 .3 4550.0 2 .72 
2337 4498.3 4501.0 4503.7 4506.5 4509.2 4511.9 4514 .6 4517 .3 4520.0 4522 .8 2.72 
2336 4471.2 44 73.9 44766 4479.3 4482 .0 4484 .7 44875 4490.2 4492.9 4495.6 2 .71 
2335 4444 .2 4446.9 4449.6 4452.3 4455.0 4457.7 4-450A 4463.1 4465.8 4468 .5 2.70 

2334 441 7.3 4420.0 4422 .6 4425.3 44280 4430.7 4433.4 44 36.1 44 38.6 4441 .5 2.69 
2333 4390 4 4393 1 4395.8 4398.4 4401 .1 4403.8 4-406.5 4409.2 4411.9 44 14.6 269 
2332 43636 4366.3 4368.9 4371.6 4374 .3 4377.0 43797 4382.3 4385 0 43877 268 
2331 4336.9 4339.6 4342 .2 4344 .9 4347.6 4350.2 43529 4355.6 43582 4360.9 267 
2330 43102 4312.9 43 15.6 4318.2 4320.9 4323.6 43262 4328.9 43316 4334 2 2.66 
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Detailed Operating Plan for 1999-00 

Exhibit 15 - MICA RESERVOIR CAPACITY TABLE 

1000 SFD AVERAGE 
ELEVATION DIFFERENCE 

IN FEET .0 .1 .2 .3 .4 .5 .6 .7 .8 .9 PER TEN TH FT 
------------

2329 4283.7 4286.3 4289.0 4291 .6 4294.3 4296.9 4299.6 4302 .3 4304.9 4307.6 2.66 
2328 . 4257.2 4259.8 4262 .5 4265.1 4267.8 42 70,4 42 73.1 4275.7 4278.4 4281.0 2.65 
2327 . 4230.8 42 33.4 4236.1 4238.7 4241 ,3 -4244 .0 4246.6 -4249.3 4251 .9 4254 .5 2.64 
2326. 4204 .5 4207 .1 4209.7 4212.3 42 15.0 4217.6 4220.2 -4222.9 -4225.5 4228.1 2.63 
2325 4178.2 4180.8 4183.4 4186.1 4188.7 41 91 .3 -4193.9 -41 96.6 41 99.2 4201 .8 2.63 

2324 4152.0 4 15<4 .6 4157 ,2 41 59 .9 4162 .5 4165.1 4167 ,7 4170,3 4173.0 4175 .6 2.62 
2323 41 25 .9 4128.5 4131 .2 41 33.8 41 36.4 41 39.0 4141 .6 4144.2 4146.8 4149 .4 2.61 
2322 4099.9 4102.5 4105.1 4107.7 4 110.3 4112.9 41 15.5 4118 .1 4120.7 4123.3 2.61 
2321 . 4074.0 4076.6 4079.1 4081 .7 4084.3 4086.9 4089.5 4092 .1 4094 .7 4097 .3 2.59 
2320 4048.1 4050.7 4053.3 4055.9 4058.4 4061 .0 4063.6 4066.2 -4068.8 4071.4 2.59 
2319. 4022.3 4024 .9 4027.5 4030.0 4032 ,6 4035.2 4037.8 4040.4 4042.9 4045.5 2.56 
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Detailed Operating Plan fo r 1999·00 

Exhibit 15M· MICA RESERVOIR CAPACITY TABLE 
51 AVERAGE 

ELEVATION DIFFERENCE 
IN METERS 00 .03 .06 .09 .12 .15 .18 .21 " .27 PER 31100 M 

....... _ .. 
754 .38 24762.3 13.16 

75408 24631 1 24644 4 24657 3 246705 24683.5 24696 7 247099 24722 .9 24736.1 L474!:1.1 13.11 
75377 24500 5 245135 245267 245396 245529 24565.8 24578.8 24592.0 246050 246182 13.06 
753.47 24370 1 24383.1 24396 3 244092 24422.2 244352 244484 24461.4 244743 244 87 .5 1304 
753.16 242404 24253."1 24266 4 242793 242923 243053 243182 24331 2 24344 2 24357.1 1297 
752.86 241108 241237 24136.7 241497 24162 .6 241756 24188 .6 24201 5 242145 242275 12.97 

75255 23981 8 23994 B 24007.5 24020.5 24033.4 24046."1 24059.1 24072 .1 24085 1 24097 .8 12.89 
752.25 23853.1 23866.1 23878 .8 23891 B 23904 .5 23917 .5 23930."1 23943.2 23956.1 23968 .9 12.87 
75194 23724.9 23737 .6 23750.6 23763.3 23776.3 23789.0 23801.7 23814.7 23827.4 23840.4 12.82 
75164 235970 236097 23622 .7 23635."1 23648.1 23661 .1 23673.8 23686.5 23699 .2 23712 .2 12.80 
751 .33 23469.5 23482.2 23494.9 23507.7 23520.4 23533.4 23546.1 23558.8 23571 5 23584.2 12.75 

751.03 23342.5 23355.2 23368.0 23380.7 23393.4 23406 1 2341 8.6 23431 .3 23444.1 23456.8 12.70 
750.72 232158 23228.5 23241.2 23253.7 23266.4 23279.2 23291 .9 23J0.4 .6 23317.1 23329.8 12.67 
750.42 230895 23102 .3 23114.7 23127 .5 23139.9 23152.7 23165.4 23177.9 2319<).6 23203.1 12.62 
750.11 22963.8 22976.3 22989 .0 23001 .5 2301 4.2 23026.7 23039.1 23051.9 23064.3 23077 1 1258 
749.81 22838 .5 22851.0 22663 .5 22876.2 22888.7 22901 .2 22913.6 22926.1 22938 .8 22951 .3 12.53 

749.50 227135 22726.0 22738 .5 227509 22 763 .4 22776.1 22788 .6 22801 .1 228 13.6 22826.0 12.50 
749.20 22589.0 22601 4 22613.9 22626.4 22638 .9 22651.4 22663.6 22676. 1 22688 .5 22701.0 12 45 
748.90 22464 7 22477.2 22489.6 22501.9 2251 4.3 22526.8 22539.3 22551 .8 22564 .0 22576.5 12.43 
74859 223409 22353.4 22365.6 22378 .1 22390.3 22402.8 224 15.3 22427.5 22440.0 22452 .2 1238 
748.29 22217 6 22229.8 22242.3 22254 5 222670 22279.2 22291.5 22303.9 22316.2 22328.7 1233 
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Detailed Operating Ptan for 1999-00 

Exhibit 15M - MICA RESERVOIR CAPACITY TABLE 
SI AVERAGE 

ELEVATION DIFFERENCE 
IN METERS .00 03 06 .09 .12 .15 .18 .21 .2' .27 PER 3/100 M 

-----------
747 .98 22094 .8 22107 .0 22119 .2 22131 .7 22143 .9 22156.2 22168.4 22180 .6 22193 .1 22205.3 12.28 
747.68 21972.2 21984.4 21996.6 22008 .9 22021 .1 22033 .6 22045.8 22058 .1 22070.3 22082 .5 12.26 
747.37 21850.1 21862 .3 21874.6 21886.8 21899.0 21911.3 21923.2 21935.5 21947 .7 21959.9 12.21 
74707 21728.3 21740.5 21752 .7 21764 .7 21776.9 21789 .2 21801.4 21813.6 21825.6 21837 .9 12.18 
746 .76 21606 .9 21619.1 21631 .1 21643.4 21655.3 21667 .6 21679.8 21691 .6 21704.0 21116.0 12.14 

746.46 21486.0 21498.0 21510.3 21522.3 21534 .5 21546.5 21558.5 21570.7 21582.7 21594.9 12.09 
746 .15 21365.7 21377.7 21389.6 21401 .9 21413.9 21425.9 21 437.8 21 449.8 21462.1 21474.1 12.04 
745.85 21245.5 21257.5 21269.5 21281 .5 21293.5 21305.7 21317 .7 21329.7 213-4 1.7 21353 .7 12.01 
745.54 21125.9 21137 .9 21149.9 21161.9 21173.9 21 185.8 21197 .6 21209 .6 21221.6 21233.6 11 .96 
745.24 21006.5 21018 .5 21030.5 21042 .2 21054 .2 21066.2 21078.2 21090.2 21 101 .9 21 113.9 11.94 

744 .93 20887 .8 20899.8 20911.6 20923.6 20935.3 20947.3 20959.0 20971 .0 20982 .8 20994 .8 11 .87 
744 ,63 20769.4 20781 .2 20793.2 20804.9 20816.9 20826 .6 20840.4 20852.-4 20864.1 20876.1 11.84 
744 .32 20651 .3 20663.0 20675 .0 20686 .7 20698 .5 20710.5 20722 .2 20734.0 20745,7 20757.7 11 .82 
744 .02 20533.6 20545 .3 20557.1 20568 .8 20580.6 20592.5 20604 .3 20616.0 20627.8 20639.5 11 .77 
743.71 20416.-4 20428 .1 20439 .9 20451 .6 20463.-4 20475.1 20486 .6 20498.3 20510.1 20521 .8 11 .72 

743.-41 202997 20311.-4 20322 .9 20334 .7 20346.4 203582 20369.7 20381.4 20393.1 20404 .6 11.67 
743.10 20183 .2 20195.0 20206.5 20218.2 20229.7 20241.5 20253.2 20264 .7 20276.4 20267 .9 11 .65 
742.80 20067 .3 20078.8 20090.5 20102 .0 201 13.7 20125 .2 20136.7 20148.5 20160.0 20111.7 11 .60 
742.49 19951 .5 19963,0 19974.8 19986.3 19997 ,8 20009.5 20021.0 20032.5 20044,0 20055.8 11 .57 
742.19 19836.5 19848 .0 19859.5 19871 .0 19882.5 19894.0 19905.5 19917.0 19928.5 19940.0 1150 

741 .88 19721.8 19733.3 19744.8 19756.3 19767.8 19779.3 19790.5 19802.0 19813.5 19825.0 11.47 
741 .58 19607.3 19618.8 19630.3 19641 .5 19653.0 19664.5 19676.0 19687.5 19698.8 19710.3 11.45 
741 28 19493.3 19504.8 19516.0 19527.5 19538.8 19550.3 195618 19573.0 19584.5 19595.8 11.40 
740.97 19379.8 19391.0 19402.5 19413.8 19425.3 19436.5 19447.8 19459.3 19470.5 19482.0 11 .35 
740.67 19266.7 19278.0 19289.2 19300.7 19312.0 19323.2 19334.5 19345.8 19357.3 19368.5 11 .30 
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Detailed OjX!ratin9 Plan for 1999-00 

Exhibi t 15M · MICA RESERVOIR CAPACITY TABLE 
51 AVERAGE 

ELEVATION DIFFERENCE 
IN METERS .00 .03 .06 .09 .12 .15 .18 .21 .24 .27 PER 31100 M 

------------
740.36 19153.9 19165.2 19176.5 19187.7 19199.0 19210.5 19221 .7 19233.0 19244.2 19255.5 11.28 
740.06 19041 .6 19052.9 19064.2 19075.4 19086.7 19097 .9 19108.9 191 20.2 19131.4 19142.7 11.23 
739.75 18929.8 18941 .1 18952.1 18963.4 18974 .6 18985.9 18996.9 19008.1 19019.4 19030.4 11.18 
739 45 188 18.3 18829.5 18840.5 18851.8 18862 .8 18874.1 18885.3 18896.3 18907.6 18918.6 11.16 
73914 18707.2 187 18.2 18729.5 18740.5 18751.7 18762.7 18773.7 18785.0 18796.0 18807.3 11.11 

73884 18596.4 18607,4 18618.6 18629.6 18640.6 18651.9 18662.9 18673.9 18684.9 18696.2 11 .08 
738 .53 18486.3 18497 .3 18508 .3 18519.3 18530.3 18541.3 18552.3 18563.3 18574 .3 18585.4 11 .01 
738 .23 18376.4 18387.4 18398.4 18409.4 18420.5 1843 1.5 18442.2 18453.2 18464.2 18475.3 10.99 
737 .92 18266.8 18277.8 18288.8 18299.6 18310.6 18321 .6 18332.6 18343.6 18354.4 18365.4 10.96 
737 .62 18 157.7 18168.7 18179.5 18190.5 18201.2 18212.2 18223.3 18234.0 18245.0 18255.8 10.91 

737.31 18049.1 18059.8 18070.8 18081.6 18092 .6 18103.4 18114.1 18125.1 18135.9 18146.9 10.86 
737.01 17940.9 17951 .7 17962.4 17973.5 17984.2 17995.0 18005.8 18016.5 18027.5 18038.3 10.81 
736 ,70 17833.0 17843.8 17854.6 17865.3 17876.1 17887.1 17897.9 17908.6 17919.4 17930.2 10.79 
736.40 17725.6 17736.4 17747.1 17757.9 17768.7 17779.4 17790.0 17800.7 178.11 .5 17822.3 10.74 
736.09 17618.7 17629.5 17640.0 17650.8 17661 .5 17672.3 17682.8 17693.6 17704.3 17714.9 10.69 

735.79 17512.0 17522.8 17533.3 17544.1 17554.6 17565.4 17576.1 17566.7 17597.4 17607 .9 10.67 
735.46 17405.6 174 16.4 17427.1 17437.7 17446.4 17458.9 17469.5 17460.2 17490.7 17501 .5 10.62 
735.18 17299.9 17310.4 1732 1.2 17331.7 17342 .2 17353.0 17363.5 17374 .0 17384.6 17395.3 10.59 
734.87 17194.7 17205.2 17215.7 17226.3 17236.8 17247.3 17257.6 17268.3 17278.9 17289.4 10.52 
734.57 17089.7 17100.3 171 10.8 17121.3 171 31.8 17142.3 17152.6 17163.1 17 173.7 17 184.2 10.50 

734 .26 16985.0 16995.6 17006.1 17016.3 17026.9 17037 .4 17047.9 17058.4 17068.7 17079.2 10.47 
733.96 16680.8 16891.3 16901 .6 16912.1 16922.4 16932.9 16943.4 16953.7 16964.2 16974.5 10.42 
733.66 16777.1 16787.3 16797 .9 16808.1 16818.7 16828.9 16839.2 16849.7 16860.0 16870.5 10.37 
733 .35 16673.8 16684.1 16694.4 16704.9 16715.2 16725.4 16735.7 16746.0 16756.5 16766.8 10.32 
733.05 16570.8 16581 .1 16591.4 16601.6 16611 .9 16622 .4 16632.7 16643.0 16653.3 16663.5 10.30 
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Detailed Operating Plan for 1999-00 

Exhibit 15M· MICA RESERVOIR CAPACITY TABLE 
51 AVERAGE 

ELEVATI ON DIFFERENCE 
IN METERS .00 .03 .06 .09 .12 .15 .18 .21 .24 .27 PER 31100 M 

----.-.. _ .. 
73274 16468.4 16478.7 16489.0 16499.2 16509,5 16519.8 16530.0 16540.3 16550.6 16560.8 10.27 
732 .44 16366.6 16376,8 16387,0 16397.2 16407.4 16417 .6 16427.6 16438.0 16446.2 16458.5 10.21 
732.13 16265.1 16275.3 16285 .4 16295.6 16305.7 16315.9 16326.1 16336.3 16346.4 16356.6 10.17 
731.83 16164.1 16174 .2 16164.3 16194.4 16204.5 1621 4.6 16224.8 16234.9 16245.1 16255.2 10,13 
731 .52 16063.3 16073.4 16063.5 16093.6 16103.7 16113.8 16123.9 16134.0 16144 .1 16154.2 10.10 

731 .22 15963,0 15973.1 15983.1 15993.1 16003.2 16013,2 16023.3 16033.3 16043.4 16053.4 10,05 
730.91 15863.5 15873.4 15883.3 15893.3 15903,2 15913.2 15923 ,1 15933.1 15943.1 15953.1 9.96 
730.61 15764.8 15774.6 15784.5 15794.3 15804.2 1581 4.0 15823.9 15833.8 15843.7 15853.6 9.67 
730.30 15666.8 15676.6 15666.4 15696.2 15706 0 15715.7 15725.5 15735.3 15745.1 15755.0 979 
730 00 15569.8 155795 15589.2 15598.9 15608.6 15618.2 15628.0 156377 15547.4 15657.1 9.70 

729.69 15473,6 15463.2 15492.8 15502.4 15512.0 15521 .6 15531 .3 15540.9 15550.6 15560.2 9.62 
729.39 15378.3 15387.8 15397.3 15406.8 15416.4 15425.9 15435.4 15445.0 15454.5 15464.1 9.53 
729.08 15283.7 15293.1 15302.6 15312.0 15321 .5 15330.9 153<40.4 153<49.9 15359.3 15368.8 9.46 
72878 151899 15199.3 15208.6 15218.0 15227.3 15236.6 15246.0 15255.4 15264.8 15274.3 9.37 
728 47 15096.9 15106.2 15115.5 15124.8 15134.0 15143.3 15152.6 15162 .0 15171 .3 15180.6 9.30 

728 .17 15004 7 15013 9 15023 1 150323 150415 15050.7 15060.0 15069.2 15078.5 15087.7 9.22 
72786 149132 14922.4 14931 5 149406 14949.8 14956.9 14968.1 14977.3 14986.4 149956 9.15 
727 .56 148225 14831 .6 148406 14849.7 14858.7 14867.8 14876.8 14885.9 14895.0 14904.1 907 
727.25 14732.6 14741 .5 14750.5 147595 14768.5 14777.4 14786,5 14795.5 14804.5 14813.5 8.99 
726.95 14643.4 14652.3 14661 .2 14670.0 14678.9 14687.8 14696 .8 14705.7 14714.7 14723.6 8.92 

726.64 14554.7 14583.6 14572.4 14561 .3 14590.1 14599.0 14607.8 14616.7 14625.6 14634 .5 8.86 
726.34 14466.8 144 75.6 14484.4 14493.2 145020 14510.7 14519.5 14528.3 14537.1 14545.9 6.79 
726.04 14379.7 1<1388 ,4 14397.1 14405.8 1441<1.5 1442 3.2 14431.9 14440.7 14449.4 14458.1 871 
725.73 14293.3 14301.9 14310.6 14319.2 14327.8 14336.4 14345.1 14353.7 14362.4 14371 .0 8.64 
725.43 14207.4 14215.9 14224.5 14233.1 14241 .7 14250.3 14258.9 14267,5 14276.1 14284.7 8.59 
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Detailed Operating Plan fo r 1999-00 

Exhibit 15M - MICA RESERVOIR CAPACITY TABLE 
51 AVERAGE 

ELEVATION DIFFERENCE 
IN METERS .00 .03 .06 .09 .12 .15 .18 .21 .2' .27 PER 3/100 M 

--...... -... 
725.12 14122.2 14130.7 14139.2 14147.7 14156.2 14164.7 14173.3 14181.8 14190.3 14198.8 8.51 
724 .82 14037.7 14046.2 14054.6 14063.0 14071 .5 14079.9 14088.4 14096.8 14105.3 1"113.8 8.45 
724 .51 13953.8 13962.2 13970.6 13979.0 13987.4 13995.7 14004.1 1"012.5 14020.9 14029.3 8.39 
724.21 13870.5 13878.8 13887.2 13895.5 13903.8 13912.2 13920.5 13928.8 13937.2 139455 8.33 
723.90 13787.9 13796.1 13804.4 13812.6 13820.9 13829.1 13837.4 13845.7 13854.0 13862.2 8.26 

723.60 13705.8 13714.0 13722.2 13730.4 13738.6 13746.8 13755.0 13763.2 13771.4 13779.7 8.20 
723.29 13624.4 13632.5 13640.7 13648.8 13656.9 13665.1 13673.2 13681.4 13689.5 13697.7 8.14 
722 .99 13543.4 13551 .5 13559.6 13567.6 13575.7 13583.8 13591 .9 13600.0 13608.1 13616.3 8.09 
722 .66 13463.1 13471 .1 13479.2 13487.2 13495.2 13503.2 13511.3 13519.3 13527.3 13535.4 8.03 
722 .36 13383.4 13391.3 13399.3 13407.2 13415.2 13423.2 13431.2 13439.1 13447.1 13455.1 7.97 

722.07 13304.2 13312. 1 13319.9 13327.8 13335.7 13343.6 13351.5 13359.5 13367.5 13375.4 7.92 
721 .77 13225.5 13233.3 13241 .2 13249.0 13256.8 13264.7 13272.6 13280.5 13288.4 13296.3 7.B7 
721.46 13147.3 13155.1 13162.9 13170.7 13178.5 13166.3 13194.2 13202.0 13209.8 13217.6 7.81 
721.16 13069.7 13077.5 13085.2 13092.9 13100.7 13108.4 13116.2 13124.0 13131 .8 13139.5 7.76 
720.85 12992.6 13000.3 13008.0 13015.7 13023.3 13031 .0 13038.8 13046.5 13054.2 13062.0 7.71 

720.55 12915.9 12923.6 12931 .2 12936.9 12946.5 12954.2 12961 .9 12969.5 12977.2 12964.9 7.66 
720.24 12639.9 12847.4 12655.0 12662.6 12870.2 12877.6 12885.4 12893.1 12900.7 12906.3 7.61 
719.94 12764.2 12771 .7 12779.3 12766.9 12794.4 12802.0 12809.5 12817.1 12824.7 12832.3 7.56 
719.63 12669.0 12696.5 12704.0 12711 .5 12719.1 12726.6 12734.1 12741.6 12749.1 12756.7 7.52 
71 9.33 12614.3 12621 .8 12629.2 12636.7 126442 12651 .6 12659.1 12666.6 12674.0 12681 .5 7.46 

719.02 12540.1 12547.5 12554.9 12562.3 12569.7 12577.2 12584.6 12592.0 12599.5 12606.9 7.42 
718.72 12466.3 12473.7 12481 .0 12-488.4 12495.8 12503.2 12510.5 12517.9 12525.3 12532.7 7.36 
718.42 12392.9 12400.2 12407.6 12414.9 12422.3 12429.6 12436.9 12444.3 12451 .6 12459.0 7.34 
718 .11 12320.0 12327.3 12334.6 12341 .9 12349.1 12356.4 12363.7 12371 .0 12378.3 12365.6 7.29 
717 .61 12247.5 12254.8 12262.0 12269.2 12276.5 12263.7 12291 .0 12298.2 12305.5 12312.7 7.25 
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Detailed Operating Plan for 1999.{JO 

Exhibit 15M - MICA RESERVOIR CAPACITY TABLE 
51 AVERAGE 

ELEVATION DIFFERENCE 
IN METERS .00 .03 .06 .09 .12 .15 .18 .21 .24 27 PER 3/100 M 

............ 
717 .50 12175.5 12182.7 12189.9 12197.1 12204.3 12211.5 12218.7 12225.9 12233.1 12240.3 7.20 
717 .20 12103.7 12110.9 12118.1 12125.2 12132.4 12139.6 12146.8 12153.9 12161 .1 12168.3 7.17 
716.89 12032.5 12039.6 12046 .7 12053.8 12061 .0 12068.1 12075.2 12082.3 12089.5 12096.6 7.13 
716.59 11961 .6 11968.7 11975.8 11982.8 11989.9 11997.0 12004.1 12011 .2 12018.3 12025.4 7.09 
716.28 11891 .1 11898.2 11905.2 11912.2 11919.3 11926.3 11933.4 11940.4 11947.5 11954.5 7.04 

715.98 11820.9 11828.0 11835.0 11842.0 11849.0 11856.0 11863.1 11870.1 11877.1 11884.1 7.02 
715.67 11751 .2 11758.2 11765.1 11772.1 11779.1 11786.0 11793.0 11800.0 11807.0 11814.0 6.97 
715.37 11681 .8 11688.8 11695.7 11702.6 11709.5 11716.5 11723.4 11730.4 11737.3 11744.3 6.94 
715.06 11612.8 11619.7 11626.6 11633.5 11640.4 11647.3 11654.2 11661 .1 11668.0 11674.9 6.90 
714 .76 11544.0 11550.9 11557.8 11564.7 11571.5 11578.4 11585.3 11592.2 11599.0 11605.9 6.87 

714.45 11475.7 11482.5 11489.4 11496.2 11503.0 11509.8 11516.7 11523.5 11530.4 11537.2 6.83 
714 .15 11407.7 11414.5 11421 .3 11428.1 11434.9 11441 .6 11448.5 11455.3 11462.1 11468.9 6.80 
713.84 11340.0 11346.8 11353.5 11360.3 11367.1 11373.8 11380.6 11387.4 11394.1 11400.9 6.77 
713.54 11272 .6 11279.3 11286.0 11292.8 11299.5 11306.3 11313.0 11319.8 11326.5 11333.3 6.74 

712 .93 11138.7 11145.4 11152.0 11158.7 11165.4 11172.1 11176.8 11185.4 11192.1 11198.6 6.68 
712.62 11072.0 11078.7 11065.4 11092.0 11098.7 11105.3 11112.0 11116.7 11125.3 11132.0 6.66 
712.32 11005.5 11012.2 11018.8 11025.5 11032.1 11038.8 11045.4 11052.1 11058.7 11065.4 6.65 
712.01 10939.3 10945.9 10952.5 10959.1 10965.8 10972.4 10979.0 10985.6 10992 .3 10998.9 6.63 
711 .71 10873.2 10879.8 10886.4 10893.0 10899.6 10906.2 10912.8 10919.4 10926.0 10932.7 6.61 

711.40 10807.3 10813.9 10820.5 10827.0 10833.6 10840.2 10846.6 10853.4 10860.0 10866.6 6.59 
711 .10 10741 .5 10748.1 10754.7 10761 .2 10767.8 10774.4 10761.0 10787.5 10794.1 10800.7 6.56 
710.80 10676.0 10662 .5 10689.1 10695.6 10702.2 10708.7 10715.3 10721 .8 10728.4 10734.9 6.55 
710.49 10610.6 10617.1 10623.7 10630.2 10636.7 10643.3 10649.8 10656.3 10662.9 10669.4 6.53 
710.19 10545.4 10552.0 10558.5 10565.0 10571 .5 10578.0 1056-4.5 10591 .1 10597.6 10604.1 6.52 

." • ~ • m m 



Detai led Operating Plan for 1999-00 

Exhibit 15M - MICA RESERVOIR CAPACITY TABLE 
SI AVERAGE 

ELEVATION DIFFERENCE 
IN METERS .00 .03 .06 .09 .12 .15 .16 21 .24 .27 PER 3/100 M 

........ ... . 

709.88 10480.4 10486.9 10493.4 10499.9 10506.4 10512.9 10519.4 10525,9 10532.4 10538.9 6.50 
709.58 10415.6 10422.1 10428.6 10435.1 10441.5 10448.0 10454.5 10461 .0 10467.5 10473.9 6.48 
709.27 10351.0 10357.5 10363.9 10370.4 10376.8 10383,3 10389.8 10396.2 10402.7 10409.2 6.46 
708.97 10286.6 10293.0 10299.5 10305.9 10312.3 10318.8 10325.2 10331 .7 10338.1 10344,6 6.44 
708.66 10222.4 10228.8 10235.2 10241 .6 10248.0 10254.4 10260.9 10267.3 10273.7 10280.2 6.43 

708.36 10158.3 10164.7 10171 .1 10177.5 10183.9 10190.3 10196.7 10203.1 10209.5 10215.9 640 
708.05 10094.5 10100.9 10107.3 10113.6 10120.0 10126.4 10132.8 10139.2 10145.5 10151.9 6.36 
707 ,75 10030.8 10037.1 10043.5 10049.9 10056,2 10062.6 10069.0 10075.4 10081 .8 10088.1 6.37 
707.44 9967.4 9973.7 9960.0 9986.4 9992 .7 9999.0 10005.4 10011 .7 10018.1 10024.4 6.34 
707.14 9904 .1 9910.4 9916.7 9923.1 9929.4 9935.7 9942 .0 9948.4 9954 .7 9961 .0 6.33 
706.83 9841 .0 9847 .3 9853.7 9859.8 9866.2 9872 ,5 9878.8 9885.1 9891 .5 9897 .8 6,31 
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Detailed Operating Plan for 1999-00 

Exhibit 16· LIBBY RESERVOIR CAPACITY TABLE 
1000 SFD AVERAGE 

ELEVATION DIFFERENCE 
IN FEET .0 .1 .2 .3 .4 .5 .6 .7 8 .9 PER TENTH FT 

.. -- ._ ... ... 

2459. 2510.5 
2458. 2487.1 2489.4 2491 .8 2494 .1 2496.5 2498.8 2501 .1 2503.5 2505.8 2508.2 2.34 
2457 . 2463.8 2466.1 2468.5 2470.8 2473.1 2475.4 2477 .8 2480. 1 2482.4 2484 .8 2.33 
2456. 2440.6 2442.9 2445.2 2447.6 2449.9 2452 .2 2454.5 2456.8 2459.2 2461 .5 2.32 
2455 . 2417.5 2419.8 2422.1 2424.4 2426.7 2429.0 2431.4 2433 .7 2436.0 2438 .3 2.31 

2454. 2394.5 2396.8 2399.1 2401 .4 2403.7 2406.0 2408.3 2410 .6 2412.9 2415.2 2.30 
2453 2371.6 2373.9 2376.2 2378 .5 2380.8 2383 .0 23853 2387.6 2389.9 2392 .2 2.29 
2452 . 2348 .8 2351 .1 2353.4 2355.6 2357.9 2360 .2 2362.5 23&4.8 2367.0 2369.3 2.28 
2451 . 2326.1 2328.4 2330.6 2332.9 2335.2 2337.4 2339.7 2342.0 2344.3 2346.5 2.27 
2450 2303.4 2305.7 2307 .9 2310.2 2312 .5 2314 .7 2317.0 2319.3 2321 .6 2323.8 2.27 

2449. 2280.9 2283.1 2285.4 2287 .6 2289 .9 2292 .1 2294.4 2296.6 2298 .9 2301.1 2.25 
2448. 2258.4 2260.6 2262 .9 2265.1 2267.4 2269.6 2271 .9 2274 .1 2276.4 2278.6 2.25 
2447. 2236.1 2238 .3 2240.6 2242.8 2245.0 2247.2 2249.5 2251 .7 2253.9 2256.2 2.23 
2446 2213.8 2216.0 2218.3 2220.5 2222 .7 2224.9 2227.2 2229.4 2231.6 2233.9 2.23 
244 5 2191 .7 2193.9 2196.1 2198 .3 2200.5 2202 .7 22050 2207 .2 2209.4 2211 .6 2.21 

2444 . 2170.0 2172.2 2174.3 2176.5 2178.7 2180.8 2 183.0 2185.2 2187.4 2189.5 2.17 
2443. 21 47.7 21 49.9 2152.2 2154.4 2156.6 2158.8 2161.1 2163 .3 2165.5 2167.8 2.23 
2442 21259 2128 .1 2130.3 2132 .4 213-4.6 2136.8 2139.0 2141 .2 21 43 .3 21 45.S 2.18 
2441 . 2104 .1 2106.3 2108 .S 2110.6 2112.8 2115.0 2117 .2 2119.4 2121 .5 2123.7 2.18 
2440 . 20825 2084.7 2086.8 2089.0 2091 .1 2093 .3 2095 .5 2097 .6 2099.8 2101.9 2.16 

2439. 2061.0 2063 .1 2065.3 2067.4 2069.6 2071.7 2073.9 2076 .0 2078.2 20S0.3 2.15 
2438 2039.5 2041 _6 2043.S 2045.9 2048.1 2050.2 2052 .4 2054 .5 2056.7 2058 .8 2. 15 
2437. 201S .2 2020.3 2022 .5 2024 .6 2026.7 2028.8 2031 .0 2033 .1 2035 .2 2037.4 2.13 
2436. 1997.0 1999.1 2001 .2 2003.4 2005 .5 2007.6 2009.7 2011 .8 2014 .0 2016.1 2.12 
2435 1975.9 1978.0 1980.1 1982.2 1984.3 1986.4 1985.6 1990.7 1992.8 1994.9 2.11 
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Deta iled Operatlng Plan for 1999-00 

Exhibit 16· liBBY RESERVOIR CAPACITY TABLE 
1000 SFO AVERAGE 

ElEVATION DIFFERENCE 
IN FEET .0 .1 .2 .3 •• .5 .6 .7 .B .9 PER TENTH FT 

_ ... _ .. _._ .. 
2434. 1954.9 1957.0 1959.1 1961 .2 1963.3 1965.4 1967.5 1969.6 1971 .7 1973.8 2.10 
2433. 1934.0 1936.1 1938.2 1940.3 1942.4 1944.4 1946.5 1948.6 1950.7 1952.8 2.09 
2432 . 1913.2 1915.3 1917.4 1919.4 1921 .5 1923.6 1925.7 1927.8 1929.8 1931 .9 2.08 
2431 . 1892.5 1894.6 1696.0 1696.7 1900.8 1902.6 1904.9 1907.0 1909.1 1911 .1 2.07 
2430. 1871 .9 1874.0 1876.0 1878.1 1880.1 1882.2 1884.3 1886.3 1888.4 1890.4 2.06 

2429. 1851.4 1853.4 1855.5 1857.5 1859.6 1851 .6 1863.7 1865.7 1867.8 1869.8 2.05 
2428 . 1831.0 1833.0 1835.1 1837.1 1839.2 1641 .2 1843.2 1845.3 1847.3 1649.4 2.04 
2427 . 18to.7 1812.7 181 4.8 16 16.6 1818.8 1820.6 1822.9 1624.9 1826.9 1829.0 2.03 
2426. 1790.6 1792.6 1794.6 1796.6 1798.6 1800.6 1802.7 1804.7 1806.7 1608.7 2.01 
2425 . 1770.5 1772.5 1774.5 1776.5 1778.5 1780.5 1782.6 1784.6 1786.6 1788.6 2.01 

2424. 1750.6 1752.6 1754.6 1756.6 1758.6 1760.5 1762.5 1764.5 1766.5 1768.5 1.99 
2423. 1730.8 1732.8 1734.8 1736.7 1738.7 1740.7 1742.7 1744.7 1746.6 1748.6 1.98 
2422. 1711 .1 1713.1 1715.0 1717.0 1719.0 1720.9 1722.9 1724.9 1726.9 1728.8 1.97 
2421 . 1691 .5 1693.5 1695.4 1697.4 1699.3 1701 .3 1703.3 1705.2 1707.2 1709.1 1.96 
2420. 1672.0 1673.9 1675.9 1677.8 1679.8 1681 .7 1683.7 1685.6 1687.6 1689.5 1.95 

2419. 1652.6 1654.5 1656.5 1658.4 1660.4 1662.3 1664.2 1666.2 1668.1 1670.1 1.94 
2418. 1633.3 1635.2 1637.2 1639.1 1&41.0 1642.9 164-4.9 1646.8 1648.7 1650.7 1.93 
2417. 1614.2 1616.1 1618.0 1619.9 1621 .8 1623.7 1625.7 1627.6 1629.5 1631.4 1.91 
24 16. 1595.2 1597.1 1599.0 1600.9 1602.8 1604.7 1606.6 1608.5 1610.4 1612.3 1.90 
2415. 1576.3 1578.2 1580.1 1582.0 1583.9 1585.7 1587.6 1589.5 1591.4 1593.3 1.89 

2414 . 1557.5 1559.4 1561 .3 1563.1 1565.0 1566.9 1568.8 1570.7 1572.5 1574.4 1.88 
2413. 1538.9 1540.8 1542.6 15445 1546.3 1548.2 1550.1 1551 .9 1553.8 1555.6 1.86 
2412. 1520.3 1522.2 1524.0 1525.9 1527.7 1529.6 1531.5 1533.3 15352 1537.0 1.86 
2411 . 1501 .9 1503.7 1505.6 1507.4 1509.3 1511 .1 1512.9 151 4.8 1516.6 1516.5 1.84 
2410. 1483.6 1485.4 1467.3 1489.1 1490.9 1492.7 1494.6 1496.4 1496.2 1500 1 1 83 
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Detailed Operating Plan for 1999·00 

Exhibit 16 · LIBBY RESERVOIR CAPACITY TABLE 
1000 SFD AVERAGE 

ELEVATION DIFFERENCE 
IN FEET 0 2 3 .4 .5 .6 .7 .8 .9 PER TENTH FT 

.. .......... 
2409. 14655 1467.3 1469.1 1470.9 1472 7 14745 1476.4 14782 1480.0 1481 .8 181 
2408 1447.6 1449.4 1451.2 1453.0 1454.8 1456.5 1458.3 1460.1 1461.9 1463.7 1.79 
2407 14297 1431.5 14333 1435.1 1436.9 1438.6 1440.4 1442.2 1444.0 1445.8 1.79 
2406 1412.1 1413.9 1415.6 1417.4 1419.1 1420.9 1422.7 1424.4 1426.2 1427.9 1.76 
2405 1394 6 1396.3 1398.1 1399.8 1401.6 1403.3 1405.1 1406.8 1408.6 141 0.3 1.75 

2404 . 1377.4 1379.1 1380.8 1382.6 1384.3 1386.0 1387.7 1389.4 1391 .2 1392.9 1.72 
2403. 1360.3 1362.0 1363.7 1365.4 1367.1 1368.8 1370.6 1372.3 1374.0 1375.7 1.71 
2402 . 1343.3 1345.0 1346.7 1348.4 1350.1 1351.8 1353.5 1355.2 1356.9 1358.6 1.70 
2401. 1326.6 1328.3 1329.9 1331.6 1333.3 1334.9 1336.6 1338.3 1340.0 1341.6 1.67 
2400. 1310.0 1311.7 1313.3 1315.0 1316.6 1318.3 1320.0 1321 .6 1323.3 1324.9 1.66 

2399. 1293.6 1295.2 1296.9 1298.5 1300.2 1301.8 1303.4 1305.1 1306.7 1308.4 1.64 
2398 , 1277.3 1278.9 1280.6 1282.2 1263.8 1285.4 1267.1 1288.7 1290.3 1292.0 1.63 
2397. 1261 2 1262.8 1264.4 1266.0 1267.6 1269.2 1270.9 1272.5 1274.1 1275.7 1.61 
2396 1245.2 1246.8 1248.4 1250 0 1251 .6 1253.2 1254.8 1256.4 1258.0 1259.6 1.60 
2395. 1229.4 1231.0 1232.6 1234.1 1235.7 1237.3 1236.9 1240.5 1242.0 1243.6 1.58 

2394 . 1213.7 1215.3 1216.8 1218.4 1220.0 1221.5 1223.1 1224.7 1226.3 1227.8 1.57 
2393. 1196.1 1199.7 1201 .2 1202.8 1204.3 1205.9 1207.5 1209.0 1210.6 12 12.1 1.56 
2392 1182.8 1184.3 1185.9 1187 4 1188.9 1190.4 1192.0 1193.5 1195.0 11 96.6 1.53 
2391 1167.5 1169.0 1170.6 1172.1 1173.6 1175.1 1176.7 1178.2 1179.7 1181 .3 1.53 
2390. 1152.4 1153.9 1155.4 1156.9 1158.4 1159.9 1161 .5 1163.0 1164.5 1166.0 1 51 

2389 11374 1138.9 1140 4 11419 1143.4 1144.9 1146.4 1147.9 1149.4 1150.9 1.50 
2388 1122 5 1124 a 11255 11270 11285 1129.9 1131.4 1132.9 1134.4 1135.9 149 
238 7 11077 1109 2 1110.7 1112.1 1113.6 1115.1 1116.6 1118.1 1119.5 1121 .0 1.48 
2386 1093.0 1094.5 1095.9 1097.4 1098.9 1100.3 1101 ,8 1103.3 1104.8 1106.2 1.47 
2385 1078.4 1079.9 1081 .3 1082.8 1084.2 1085.7 1087.2 1088.6 1090.1 1091 .5 1.46 
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Detailed Ope rating Plan for 1999-00 

Exhibit 16 · LIBBY RESERVOIR CAPACITY TABLE 
1000 SFD AVERAGE 

elEVATION DIFFERENCE 
IN FEET .0 .1 .2 .3 , 5 6 7 .8 .9 PER TENTH FT 

------------
2384 . 1063.8 1065.3 1066.7 1068.2 1069.6 107 1.1 1072.6 1074.0 1075.5 1076.9 146 
2383. 1049.3 1050.7 1052.2 1053.6 1055 1 1056.5 1058.0 1059.4 1060.9 1002.3 145 
2382. 1034 9 1036.3 1037.8 1039.2 1040.7 1042.1 1043.5 1045.0 1046.4 1047.9 1.44 
238 1. 1020.0 1022.0 1023.5 1024.9 1026.3 1027.7 1029.2 1030.6 1032.0 1033.5 1.43 
2380. 1006.3 1007.7 1009.2 1010.6 1012.0 1013.4 1014.9 1016.3 1017.7 1019.2 1.43 

2379. 992 .2 993.6 995.0 996.4 997 .8 9992 1000.7 1002.1 1003.5 1004.9 1.41 
2378. 978.1 979.5 980.9 982 .3 983.7 985.1 986.6 988 .0 989.4 990.8 1.4 1 
2377 964 .1 965.5 966.9 968 .3 969.7 97 1.1 972 .5 973.9 975.3 976.7 1.40 
2376 . 950.2 951 .6 953.0 954 .4 955.8 957 .1 958 .5 959.9 961 .3 962 .7 1.39 
2375. 936.3 937.7 939.1 940.5 941 .9 943.2 944.6 946.0 947.4 948.8 1.39 

2374. 922 .5 923.9 925.3 926.6 928.0 929.4 930.8 932 .2 933.5 934.9 1.38 
2373. 908.8 910.2 911 .5 912 .9 914.3 915.6 917.0 918 .4 919.8 921 .1 1.37 
2372 . 895.2 896.6 897 .9 899 .3 900.6 902 .0 903.4 904.7 906.1 907 .4 1.36 
2371. 881.6 883.0 884.3 885.7 887 .0 888.4 889.8 891 .1 892 .5 893.8 1.36 
2370. 868.1 869.4 870.8 872.1 873.5 874.8 876.2 877 .5 878 .9 880.2 1.35 

2369. 854 .7 856.0 857.4 858 .7 860.1 861,4 862.7 864.1 865.4 866.8 1.34 
2368. 841 .3 842.6 844.0 845.3 846.7 848.0 849.3 850.7 852.0 853.4 1.34 
2367 828.1 829,4 830.7 832.1 833.4 834.7 836.0 837.3 838 .7 840.0 1.32 
2368 815.0 816.3 817.6 818.9 820.2 82 1.5 822.9 824.2 825.5 826.8 1.31 
2365. 8019 803.2 804.5 805.8 807.1 808.4 809.8 811.1 812.4 813.7 1.31 

2364. 788 .9 790.2 791.5 792 .8 794 .1 795.4 796 .7 798.0 799.3 800.6 1.30 
2363 . 776.0 777.3 778 .6 779.9 781.2 782.4 783.7 785.0 786.3 787.6 1.29 
2362. 763.2 764.5 765.8 767 .0 768 .3 769.6 770.9 772.2 773.4 774.7 1.28 
2361 . 750.5 751 .8 753 .0 754 .3 755.6 7588 758.1 759.4 760.7 761.9 1.27 
2360. 737 .9 739 .2 740.4 74 1.7 742 .9 744.2 745.5 746.7 748.0 749.2 1.26 
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Detaited Operating Plan for 1999-00 

Exhibit 16· LIBBY RESERVOIR CAPACtTY TABLE 
1000 SFD AVERAGE 

ELEVATION DIFFERENCE 
IN FEET .0 .1 .2 .3 .4 .5 .6 .7 .8 .9 PER TENTH FT 

------------
2359. 725.3 726.6 727 .8 7291 730.3 731 .6 732.9 734.1 735.4 736.6 1.26 
2358 . 712.8 71 4.0 715.3 716.5 717.8 719.0 720.3 721 .5 722 .8 724 .0 1.25 
2357. 700.4 701.6 702 .9 704.1 705.4 706.6 707.8 709.1 710.3 71 1.6 1.24 
2356. 688.0 689.2 690.5 691.7 693.0 694.2 695.4 696.7 697.9 699.2 1.24 
2355. 675.7 676.9 678.2 679.4 680.8 681.8 683.1 684 .3 685.5 666.8 1.23 

2354 . 663 .5 664 .7 665.9 667 .2 668.4 669.6 670.8 672 .0 673.3 674.5 1.22 
2353. 651.4 652.6 653.8 655.0 656.2 657.4 658 .7 659.9 66 1.1 662.3 1.21 
2352. 639.3 640.5 641.7 642 .9 644 .1 645.3 646.6 647 .8 649.0 650.2 1.21 
2351. 627.3 628.5 629.7 630.9 632.1 633.3 63<.5 635.7 636.9 638.1 1.20 
2350. 615.3 616.5 617.7 618.9 620.1 621 .3 622.5 623.7 624.9 626.1 1.20 

2349. 603.4 60<1.6 605.8 607 .0 608 .2 609.3 610.5 611 .7 612.9 614.1 1.19 
2348. 591 .6 592.8 594.0 595.1 596.3 597.5 596 .7 599.9 601 .0 602.2 1.18 
2347. 579.8 581.0 582.2 583.3 584.5 585.7 586.9 588.1 589.2 590.4 1.18 
2346. 568.1 569.3 570.4 571.6 572.8 573.9 575.1 576.3 577.5 578.6 1.17 
2345. 556.5 557.7 558.8 560.0 561 .1 562.3 563.5 564.6 565.8 568.9 1.16 

2344. 544.9 546.1 547.2 548.4 549.5 550.7 551.9 553.0 554 .2 555.3 1.16 
2343. 533.4 534.5 535.7 536.8 538.0 539.1 540.3 541 .4 642.6 543.7 1.1 5 
2342 . 52 1.9 523.0 524.2 525.3 526.5 527.6 528.8 529.9 531.1 532.2 1.15 
2341 . 510.5 511 .6 512.8 513.9 515.1 516.2 517.3 518.5 51 9.6 520.8 1.14 
2340. 499 .2 500.3 501.5 502.6 503.7 504.8 506.0 S07.1 508.2 509.4 1.13 

2339. 488.0 489.1 490.2 491.4 492.5 493.6 494 .7 495.8 497.0 496.1 1.12 
2336. 476.7 417.8 479.0 480.1 481 .2 482.3 483.5 484 .6 485.7 486.9 1.13 
2337. 465.6 466.7 467.8 466.9 470.0 471.1 472 .3 473.4 474.5 475.6 1.11 
2336. 454.5 455.6 456.7 457 .B 458.9 460.0 461 .2 462 .3 463.4 464.5 1.11 
2335. 443.5 444 .6 445.7 446.B 44 7.9 449.0 450.1 451.2 452 .3 453.4 1.10 
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Detailed Operating Pla n for 1999·00 

Exhibit 16 - LIBBY RESERVOIR CAPACITY TABLE 
1000 SFD AVERAGE 

ELEVATION DIFFERENCE 
IN FEET .0 .1 .2 .3 .4 .5 .6 .7 .8 .9 PER TENTH FT 

............ 
2334 . 432.6 433.7 434 .8 435.9 437.0 438.0 439.1 440.2 441 .3 442.4 1.09 
2333. 421 .7 422 .8 423.9 425.0 426.1 427.1 428.2 429.3 430.4 431 .5 1.09 
2332 . 410.8 411 .9 413.0 414 .1 415.2 416.2 417.3 418.4 419.5 420.6 1.09 
2331 . 400.1 401 .2 402.2 403.3 404.4 405.4 406.5 407 .6 408.7 409.7 1.07 
2330. 389.3 390.4 391 .5 392.5 393.6 394.7 395.8 396.9 397.9 399.0 1.08 

2329. 378.7 379.8 380.8 381 .9 382.9 384.0 385.1 386.1 387.2 388.2 1.06 
2328. 368.2 369.2 370.3 371 .3 372.4 373.4 374.5 375.5 376.6 377.6 1.05 
2327. 357.8 358.8 359.9 360.9 362.0 363.0 384.0 365.1 366.1 367.2 1.04 
2326. 347.4 348.4 349.5 350.5 351 .6 352.6 353.6 354.7 355.7 356.8 1.04 
2325. 337.1 338.1 339.2 340.2 341 .2 342.2 343.3 344.3 345.3 346.4 1.03 

2324. 327.0 328.0 329.0 330.0 331 .0 332.0 333.1 334.1 335.1 336.1 1.01 
2323. 316.9 317.9 318.9 319.9 320.9 321 .9 323.0 324.0 325.0 326.0 1.01 
2322. 306.9 307.9 308.9 309.9 310.9 311 .9 312.9 313.9 314.9 315.9 1.00 
2321 . 297 .0 298.0 299.0 300.0 301 .0 301 .9 302.9 303.9 304.9 305.9 0.99 
2320. 287.2 288.2 289.2 290.1 291.1 292.1 293.1 294 .1 295.0 296.0 0.98 

2319. 277.5 278.5 279.4 280.4 281.4 282.3 283.3 284.3 285.3 286.2 0.97 
2318. 267.8 268.8 269.7 270.7 271 .7 272.6 273.6 274.6 275.6 276.5 0.97 
2317 . 258.2 259.2 260.1 261 .1 262.0 263.0 264 .0 264 .9 265.9 266.8 0.96 
2316. 248.7 249.6 250.6 251 .5 252.5 253.4 254 .4 255.3 256.3 257 .2 0.95 
2315. 239.1 240.1 241 .0 242 .0 242 .9 243.9 244.9 245.8 246.8 247.7 0.96 

2314. 229.7 230.6 231 .6 232 .5 233.5 234.4 235.3 236.3 237.2 238.2 0.94 
2313. 220.3 221 .2 222.2 223.1 224.1 225.0 225.9 226.9 227 .8 228.8 0.94 
2312. 210.9 211 .8 212.8 213.7 214.7 215.6 216.5 217.5 218.4 219.4 0.94 
2311 . 201 .6 202.5 203 .5 204.4 205.3 206.2 207 .2 208.1 209.0 210.0 0.93 
2310. 192.3 193.2 194.2 195.1 196.0 196.9 197.9 198.8 199.7 200.7 0.93 
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Detailed Operating Plan for 1999-00 

Exhibit 16 - LIBBY RESERVOIR CAPACITY TABLE 
1000 SFD AVERAGE 

ELEVATION DIFFERENCE 
IN FEET .0 .1 .2 .3 .4 .5 .6 .7 .8 .9 PER TENTH FT 

------_.----
2309. 183.1 184.0 18~ .9 185.9 186.8 187.7 188.6 189.5 190.5 191.4 0.92 
2308 . 174.0 174.9 175.8 176.7 177.6 178.5 179.5 180.4 181 .3 182.2 0.91 
2307. 164.9 165.8 166.7 167.6 168.5 169.4 170.4 171 .3 172.2 173.1 0 .91 
2306. 155.9 156.8 157.7 158.6 159.5 160.4 161.3 162.2 163.1 164.0 0.90 
2305. 146.9 147.8 148.7 149.6 150.5 151,4 152.3 153.2 154.1 155.0 0.90 

2304. 138.1 139.0 139.9 140.7 141 .6 142.5 143,4 "'~ .3 145.1 146.0 0.88 
2303. 1 29.3 130.2 131 .1 131 .9 132.8 133.7 1~.6 135.5 136.3 137.2 0.88 
2302. 120.5 121,4 122.3 123.1 124.0 124.9 125.8 126.7 127.5 128,4 0.88 
2301 . 111 .8 112.7 113.5 114.4 115.3 116.1 117.0 117.9 118.8 119.6 0.87 
2300. 103.2 104.1 104.9 105.8 106.6 107.5 10B,4 109.2 110.1 110.9 0.86 

2299. 99.2 99.6 100.0 100,4 100.8 101 .2 101 .6 102.0 102,4 102.8 0 .-40 
2298 . 86.2 87 .5 88.8 90.1 91.4 92.7 94.0 95.3 96.6 97.9 1.30 
2297 . 81 .6 82 .1 82 .5 83.0 83.4 83.9 84.4 84 .8 85.3 85.7 0.46 
2296. 69.7 70.9 72.1 73.3 74.5 75.6 76.8 78.0 79.2 SO.4 1.19 
2295. 61 .5 62.3 63.1 64.0 64 .8 65.6 66.' 67 .2 68.1 68.9 0.82 

2294. 53.5 54.3 55.1 55.9 56.7 57.5 58.3 59.1 59.9 60.7 0.80 
2293. 45.6 46.4 47.2 48.0 "8 .8 49.5 50.3 51 .1 51.9 52.7 0 .79 
2292 . 39.2 39.8 40.5 41 .1 41 .8 42.4 43.0 43 .7 44 .3 45.0 0.64 
2291 . 30.0 30.9 31 .8 32.8 33.7 34.6 35.5 36.4 37.4 38.3 0.92 
2290. 22 .4 23.2 23.9 24.7 25.4 26.2 27.0 27.7 28.5 29.2 0.76 

2289. 14 .B 15.6 16.3 17.1 17.8 lB.6 19.4 20.1 20.9 21.6 0.76 
2288. 7.4 8.1 8.9 9.6 lOA 11 .1 " .B 12.6 13.3 1~ . 1 0.74 
2287 . 0.0 0.7 1.5 2.2 3.0 3.7 ..4 5.2 5.9 6.7 0.74 
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Detailed Operating Plan for 1999-00 

Exhibit 16M - LIBBY RESERVOIR CAPACITY TABLE 
SI AVERAGE 

ELEVATION DIFFERENCE 
IN METERS .00 .03 .06 .09 .12 .15 .18 .21 .2' .27 PER 3/100 M 

------------

749 .50 6142 .2 
749.20 6084 .9 60906 6096.4 6102 .1 6107 .9 6113.6 6119.2 6125.1 6130.7 6136.6 5.73 
748.90 6027.9 6033.6 6039.4 6045.1 6050.7 6056 .3 6062.2 6067.8 6073.4 6079.3 5.70 
748.59 5971 .2 5976.8 5982.4 5988.3 5993.9 5999.6 6005.2 6010.8 6016.7 6022 .3 5.68 
748.29 5914 ,7 5920.3 5925.9 5931 .5 5937.2 5942.8 5948.7 5954.3 5959.9 5965.5 5.65 

747.98 5858.4 5864.0 5869.6 5875.3 5880.9 5886.5 5892.1 5897.8 5903.4 5909.0 5.63 
747 ,68 5802.4 5808.0 5813.6 5819.2 5824.9 5830.2 5835.9 5841 .5 5847.1 5852.8 5.60 
747.37 5746.6 5752.2 5757.8 5763.2 5768.8 5774.5 5780.1 5785.7 5791.1 5796.7 558 
747.07 5691 ,0 5696.7 5702.0 5707.7 5713.3 5718.7 5724.3 5729.9 5735.6 5740.9 5.55 
746 .76 5635.5 5641 .1 5646 ,5 5652.1 5657.8 5663.1 5668.8 5674,4 5680.0 5685.4 5.55 

746.46 5580.4 5585.8 5591 .5 5596.8 5602.5 5607.9 5613.5 5618.9 5624.5 5629.9 5.50 
746.15 5525.4 5530.8 5536.4 5541 ,8 5547.4 5552.8 5558.4 5563.8 5569.4 5574.8 5.50 
745.85 5470.8 5476.2 5481.9 5487.2 5492.6 5498.0 5503.6 5509.0 5514.4 5520.0 5.46 
745.54 5416.3 5421.7 5427.3 5432.7 5438.1 5443.4 5449.1 5454.5 5459.8 5465.5 5.46 
745.24 5362.2 5367.6 5373.0 5378.4 5383.7 5389.1 53948 5400.1 5405.5 5410,9 5.41 

744 ,93 5309.1 5314.5 5319 ,6 5325.0 5330.4 5335.5 5340.9 5346.3 5351 .7 5356.8 5.31 
744.63 5254.6 5259.9 5265.6 5271 .0 5276.3 5281 .7 5287.3 5292.7 5298.1 5303.7 5.46 
744 .32 5201 .2 5206.6 5212.0 5217 .1 5222.5 5227.9 5233.3 5238.7 5243.8 5249.2 5.33 
744.02 5147.9 5153.3 5158.7 5163.6 5169.2 5174.6 5179.9 5165.3 5190.5 5195.8 5.33 
743.71 5095.0 5100.4 5105.6 5110.9 5116.1 5121.5 5126.9 5132.0 5137.4 5142.5 5.28 

743.41 5042.4 5047.6 5053.0 5058.1 5063.5 5068.6 5074.0 5079.1 5084.5 5089.7 5.26 
743.10 4989 .8 4995.0 5000.4 5005.5 5010.9 5016.0 5021 .-4 5026.5 5031 .9 5037.1 5.26 
742.80 4937.7 4942.9 4948 .2 4953.4 4958.5 4963.7 4969.0 4974.2 4979.3 4964.7 5.21 
742.49 4885.9 4891 .0 4896.1 4901 .5 4906 .7 4911 .8 4916.9 4922 .1 4927 .5 4932.6 5.19 
742 .19 4834.2 4839.4 4844 .5 4849.7 4854 .6 4859 .9 4865.3 4870.4 4875.6 4880 ,7 5.16 
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Detailed Operating Plan for 1999·00 

Exhibit 16M · LIBBY RESERVOIR CAPACITY TABLE 
51 AVERAGE 

ELEVATION DIF FERENCE 
IN METERS ()() 03 .06 .09 .12 .15 .18 .21 .24 .27 PER 3/100 M 

............ 
741 .88 4782.9 4788.0 4793.1 4798.3 4803.4 4808.5 481 3.7 481 8.8 4824 .0 4829.1 5.14 
741.58 4731.7 4736.9 474 2.0 4747.1 4752.3 4757 .2 4762 .3 4767.4 4772 .6 4777 .7 5.11 
741.28 4680.8 4686.0 4691.1 4696.0 4701. 1 4706.3 471 1.4 4716.6 4721.4 4726.6 5.09 
740.97 46302 4635.3 4640.2 4645.4 4650.5 4655.4 4660.5 4665.7 4670.8 4675.7 5.06 
740.67 4579.8 4584 .9 4589.8 4595.0 4599.9 4605.0 4610.1 4615.0 4620.2 4625.1 504 

740.36 4529.6 4534 .5 4539.7 4544 .6 4549.7 4554 .6 4559.7 4564 .6 4569.8 4574.7 5.02 
740.06 4479.7 4-484 .6 4489.8 4494 .6 44 99.8 4504.7 4509.6 4514 .7 451 9.6 4524.7 4.99 
739.75 4430.1 4435.0 4440.1 4445.0 4449.9 4454 .8 44 59 .9 4464 .8 4469 .7 4474.8 4.97 
739.45 4380.9 4385.8 4390.7 4395.6 4400.5 4405.3 441 0.5 441 5.4 4420.3 4425.2 4.92 
739.14 4331.7 4336.6 4341 .5 4346.4 4351 .3 4356.2 4361 .3 4366.2 4371.1 4376.0 4.92 

73884 4283.0 4287 .9 4292 .8 4297.7 4302 .6 4307.2 4312.1 4317.0 4321 .9 4326 .8 4.87 
738 .53 4234 .6 4239.5 4244.4 4249.0 4253.9 4258 .8 4263 .7 4268 .6 42 73.2 4278.1 4.84 
738.23 4186 4 4191.3 41 95.9 42008 4205.7 4210.4 4215.2 4220.1 4225.0 4229.7 482 
737 .92 41 38 4 41 43.3 4148.0 4152 .9 41575 4162.4 41 67.3 4171 .9 4176.8 4181.5 4.80 
737 .62 4090.7 4095.4 4100.3 4104 .9 4109.8 4114.4 4119.3 41 24.0 4128.9 4133.5 4.77 

737 .3 1 4043.3 4047 .9 4052 .8 4057 .4 4062.3 4067 .0 4071 .6 4076.5 4081 .2 4086.1 4.75 
737 .01 3996.0 4000.7 4005.6 4010.2 4014.9 4019.5 4024.4 4029.1 4033.7 4038.6 4.72 
736.70 3949.3 3954.0 3958.6 3963.2 3967.9 3972.5 3977.4 3982.1 3986.7 3991.4 4.67 
73640 3902.8 3907.5 3912.1 3916.6 3921.4 3926.1 3930.7 3935.4 3940.0 3944.7 4.65 
736.09 3856.6 3861.2 3865.9 3870.5 3875.2 3879.6 3884.2 3888.9 3893.5 3898.2 4.62 

735.79 3810.6 3815.2 3819.9 3824.3 3828.9 3833.6 3838.2 3842.9 3847.3 3851 .9 4.60 
735.48 3765.1 3769.7 3774.1 3778.8 3783.2 3787.8 3792.5 3796.9 3801.5 3805.9 4.55 
735.18 3719.6 3724.2 3728.6 3733.3 3737.7 ·3742.3 3747 .0 3751.4 3756.0 3760.4 4.55 
734 .87 3674.5 3879.0 3683.6 3688.0 3692.7 3697.1 3701 .5 3706.1 3710.5 3715.2 4.50 
734.57 3629.8 3834.2 3838.8 3643.2 3647.6 3652.0 3656.7 3661 .1 3665.5 3670.1 4.48 
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Deta iled Operati ng Plan for 1999-00 

Exhibit 16M· LIBBY RESERVOIR CAPACITY TABLE 
SI AVERAGE 

ELEVATION DIFFERENCE 
IN METERS 00 .03 06 .09 .12 .15 .18 .21 .24 .27 PER 3/100 M 

-----------. 
734.26 3585.5 3589.9 3594.3 3598,7 3803.1 3607.5 3612.2 3616.6 3621 .0 3625.4 4.43 
733.96 3541.7 3546.1 3550.5 3554.9 3559.3 3563.5 3567.9 3572.3 3576.7 3581 .1 4,38 
733.66 3497.9 3502.3 3506.7 3511 .1 3515.5 3519.7 3524.1 3528.5 3532.9 3537.3 4.38 
733.35 3454.8 3459.2 3463.4 3467.8 ~72.0 3476.4 3480.8 3484.9 3489.3 3493.5 4.31 
733.05 3412.0 3416.2 3420.6 3424.8 ~29. 2 3433.3 3437.7 3441 .9 3446,3 3450.4 4.28 

732 .74 3369.9 3374.1 3378.3 3382.7 3386.8 3391.0 3395.1 3399.3 3403.7 3407.9 4.21 
732 .44 3328.1 3332.3 3336.4 3340.6 3344.7 3348.9 3353.3 3357.5 3361.6 3365.8 4.18 
732.13 3286.5 3290.7 3294.8 3299.0 3303.2 3307.3 3311.5 3315.6 3319.8 3324.0 4.16 
731 .83 3245.7 3249.8 3253.7 3257.9 3262.1 3266.0 3270.1 3274.3 3278.4 3282.4 4.09 
731.52 3205.0 3209.2 3213.1 3217.3 3221.2 3225.4 3229.5 3233.4 3237.6 3241 .5 4.06 

731.22 3164,9 3168.8 3173.0 3176.9 3181. 1 3185.0 3188.9 3193.1 3197.0 3201 .1 4.01 
730.91 3125 .0 3129.0 3133.1 3137.0 31 40.9 3144.9 3149.0 3152.9 3156.8 3161 .0 3.99 
730.61 3085.7 3089.6 3093.5 3097.4 3101.3 3105 .2 3109.4 3113.3 3117.2 3121 .1 3.94 
730.30 3046.5 3050.4 3054.3 3058.3 3062.2 3066.1 3070.0 3073.9 3077.8 3081 .7 3.91 
730 .00 3007.9 3011 .8 3015.7 3019.3 3023.3 3027.2 3031.1 3035.0 3038.7 3042.6 3.87 

729.69 2969.4 2973.4 2977.0 29809 2984.9 2988.5 2992.4 2996 .4 3000.3 3003.9 3,84 
729.39 2931.3 2935.2 2938 .9 2942 ,8 2946.4 2950.4 2954 .3 2957 .9 2961 .9 2965 .5 3.82 
729.08 2893.8 2897 .5 2901.4 2905.1 2908 .8 2912.4 2916.3 2920.0 2923.7 2927 .6 3.74 
728.78 2856.4 2860 ,1 2864 .0 2867 .7 28 71.3 2875.0 2878.9 2882 .6 2886.3 2890.2 3.74 
728.47 2819.5 2823 .1 2826.8 2830.5 2834 .1 2837 .8 2841.7 2845.4 2849.1 2852 .7 3.69 

728 .17 2782 .8 2786.4 2790.1 2793.8 2797.4 2801.1 2804.8 2808 .5 2812.1 2815 .8 3.67 
727 .86 2746.3 2750.0 2753 .6 2757 ,3 2761.0 2764.4 2768 .1 2771.8 2775.4 2779.1 3.65 
727 .56 2710.1 2713.8 2717.4 2720.9 2724,5 2728 .2 2731.9 2735.5 2739.0 2742 .6 3.62 
727 .25 2674.1 2677.8 2681.2 2684 .9 2688.6 2692 .0 2695.7 2699.3 2703.0 2706.4 3.60 
726.95 2638.4 2642.1 2645.5 2649.2 2652.6 2656.3 2659.9 2663.4 2667 .0 2670.5 3.57 

'U • ~ • 
~ 
~ 



Detailed Operating Plan for 1999-00 

Exhibit 16M - LIBBY RESERVOIR CAPACITY TABLE 
$ 1 AVERAGE 

ELEVATION DIFFERENCE 
IN METERS .00 .03 06 .09 .12 . IS .18 .21 .24 .27 PER 3/100 M 

............ 
726.64 2602.7 26064 2609.8 2613.5 2616.9 2620.6 2624.2 2627.6 2631 .3 26~ .7 3.57 
726.34 2567.2 2570.6 2574.3 2577.7 2581 .4 2584 .8 2588.5 2591.9 2595.6 2599.0 3.55 
726.04 2532 .0 2535.' 2539.1 25<12.5 25<16.2 25<19.6 2553.0 2556.7 2560.1 2563.8 3.52 
725.73 2497.0 2500.4 2504 .1 2507.5 2510.9 2514.4 2518.0 2521.5 252'.9 2528.6 3.50 
725.43 2462.0 2465.4 2469.1 2472.5 2'76.0 2479.4 2483.1 2466.5 2489.9 2493.6 3.50 

725.12 2427.5 2430.9 2434.4 2437.8 2441 .2 2444.6 2448.3 2451 .7 2455.2 2'58 .6 3.45 
724.82 2393.0 2396.4 2399.9 2403.3 2406.7 2410.1 2413.8 241 7.2 2420.7 2424.1 345 
724.51 2358.8 2362.2 2365.6 2369.0 2372 .5 2375.9 2379.3 2382.7 2386.2 2389.6 3.43 
724 .21 2324.8 2328.2 2331 .6 2335.0 2338.5 2341 .6 23-45.1 2348.5 2351.9 2355.3 3.40 
723 .90 2290.8 22~ . 2 2297.6 2301 .0 2304.5 2307.6 2311 .1 2314.5 2317.9 2321 .3 3.40 

723.60 2257.0 2260.4 2263.8 2267.0 2270.4 2273.9 2277.3 2260.7 2283.9 2287.3 3.38 
723.29 2223.5 2226.9 2230.1 2233.5 2236.9 2240.1 2243.5 2247.0 2250.4 2253.6 3.35 
722 .99 2190.2 2193.6 2196.8 2200.2 2203.4 2206.8 2210.3 2213 .' 2216.9 2220.0 3.33 
722 .68 2158.9 2160.3 2163.5 2167 .0 2170.1 2173.6 2177.0 2160.2 2183.6 2166.6 3.33 
722.38 2123.9 2127.1 2130.5 2133.7 2137.1 2140.3 2143.7 2146.9 2150.3 2153.5 3.30 

722.07 2091 .1 2094.3 2097.7 2100.9 210C 3 2107.5 2110.7 2114.1 2117.3 2120.7 3.28 
721 .77 2058.3 2061 .5 2064.9 2068.1 2071 .5 2074.7 2077.9 2081 .3 2084.5 2087.9 3.28 
721.46 2026.0 2029.2 2032.4 2035.8 2039.0 2042.2 2OC5.4 20<8.5 2052 .0 2055.1 3.23 
721.16 1994.0 1997.2 2000.3 2003.5 2006.7 2009.9 2013.3 2016.5 2019.7 2022.8 3.21 
720.85 1961 .9 1965.1 1968.3 1971 .5 1974.7 1977.8 1981 .3 1984.4 1987.6 1990.8 3.21 

720.55 1930,1 1933.3 1936.5 1939.7 1~2 .8 1946.0 1949.2 1952.4 1955.6 1958.7 3.18 
720.24 1698.6 1901 .7 1904 .9 1908.1 1911 .3 1914.2 1917.4 1920.6 1923.8 1926.9 3.16 
719.94 1667.2 1870.4 1673.6 1876.5 1879.7 1882.9 1886.1 1889.3 1892.2 1895.4 3.13 
719.63 1836.2 1839.4 1842.3 1845,5 1848.7 1851 .6 1854.8 1857.9 1661 .1 1864.1 3.11 
719.33 1805.3 1808.5 1811 .5 1814.6 1817.6 1820.8 1823.9 1826.9 1830.1 1833.0 3.08 
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Detailed Operating Plan for 1999·00 

Exhibit 16M · LIBBY RESERVOIR CAPACITY TABLE 
51 AVERAGE 

ELEVATION DIFFERENCE 
IN METERS .00 03 .06 .09 .12 .15 .18 .21 .24 .27 PER 31100 M 

.....•... .•. 
71902 1774.5 1777.7 1780.6 1783.8 1786.8 1789.9 1793.1 1796.0 1799.2 1802 .2 3.08 
71872 1743.9 1746,9 1750.1 1753.0 1756 2 1759.1 1762.3 1765.2 1768.4 177 1.3 3 .06 
718 42 1713.6 1716.5 17 19.7 1722.7 1725.8 17288 1731.7 1734.9 1737.8 1741.0 303 
718.11 1683.3 1686.2 1689.4 1692.3 1605.5 1698.4 1701 .4 1704.5 17075 1710.7 3.03 
717 .8 1 1653.2 1656.1 1659.3 1662.2 1665.2 1668.1 1671.3 1674.2 1677.1 1680.3 3.01 

717 50 16233 16263 1629.2 1632.4 16353 16382 1641.2 1644.1 1647.3 1650.2 2.98 
717 20 1593,7 1598.7 1599.6 1602.5 16055 1608 4 1611.6 1614.5 1617 4 1620.4 2.96 
716.89 1564.1 1567.0 1570.0 1572 9 1575.9 1578.8 1582.0 1584.9 1537.8 1590,8 2.96 
71659 1534.8 1537.7 1540.6 15436 15465 1549.4 1552.4 1555.3 1558.2 1561.2 2,94 
716.28 1505.4 1508.3 1511 .3 1514.2 1517.1 1520.1 1523.0 1525.9 1528 ,9 1531,8 2.94 

71598 1476.3 1479.2 1482.2 1485.1 1488 .0 1490.7 1493.6 1496.6 1499.5 1502.5 2.91 
715.67 1447.4 1450.3 1453,3 1456.0 1458.9 1461 .8 1464.8 1467.7 1470.4 1473.3 2.89 
715.37 1418.5 1421.5 1424 .4 1427.1 1430.0 1433.0 1435.9 1438.8 1441 .5 1444.5 2.89 
715.06 1389,9 1392.8 1395.5 1398.5 1401.4 1404.1 1407.0 14 10.0 141 2.9 1415,6 2.88 
71 4,76 1361 .5 1364.5 1367.2 1370.1 1372.8 1375.7 1378.7 1381.4 1384.3 1387.0 284 

71445 1333.2 1336.1 1338.8 1341.7 13414.4 1347.3 1350.3 1353.0 1355.9 1358.6 2.84 
714 .15 1305.0 1307.7 1310.6 1313.3 1316.3 1319.0 1321 .9 1324.6 1327.5 1330.2 2.81 
713.84 1276.9 1279.6 1282.5 1285.2 1288.1 1290.8 1293.8 1296.5 1299.4 1302.1 2.81 
713.54 1249.0 1251 .7 1254.6 1257.3 1260.2 12629 1265.6 1268.6 1271.3 1274.2 2.79 
713.23 1221 .3 1224 .0 1227.0 1229.7 1232.4 1235.0 1238.0 1240.7 1243 4 1246.3 2.76 

71293 1193.9 1196.6 1199.3 1202.3 1205.0 1207,6 1210.3 1213.0 1216.0 1218.7 2.74 
712.62 1166.3 1169.0 1171 .9 1174.6 1177.3 1180.0 1182 ,9 11 85.6 1188.3 1191 .2 276 
712.32 1139.1 11 41 .8 1144.5 1147.2 1149.9 1152.6 1155.5 1158.2 1160.9 1163.6 2.72 
712 .01 1112.0 1114.7 1117.4 1120.1 11 22.7 1125.4 1128.4 1131 .1 1133.8 11 36.4 2.72 
711 71 10851 1087.8 1090.4 1093.1 1095.8 1098.5 1101 .2 1103.9 1106.6 1109.3 2.69 
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Deta iled Operating Pl an for 1999..()O 

Exhibit 16M - LIBBY RESERVOIR CAPACITY TABLE 
51 AVERAGE 

ELEVATION DIFFERENCE 
IN METERS .00 .03 .06 .09 .12 .15 .18 21 .2' .27 PER 3/100 M 

--------.--. 
711.40 1058.4 1061 .1 1063.8 1066.5 1069.2 1071.6 1074.3 1077.0 1079.7 1082.4 2.67 
711 .10 1031 .7 1034.4 1037.1 1039.8 1042.5 1044 .9 1047 .6 1050.3 1053.0 1055.7 2.67 
710 .80 1005.1 1007.8 1010.4 1013 .1 1015.8 1018.3 1021 .0 1023.7 1026.3 1029.0 2.67 
710.49 978 .9 981 .6 984 .0 986.7 989.4 991.9 994.5 997 .2 999.9 1002.4 2.62 
710.1 9 952 .5 955 .2 957.8 960.3 963.0 965.7 968.4 97 1.1 973.5 976 .2 2.64 

709.88 926.5 929.2 931 .7 934.4 936.8 939 .5 942 .2 944.6 947.3 949.8 2.59 
709.58 900.8 903.3 906.0 908.4 911 .1 913.6 916.3 918 .7 921.4 923.8 2.57 
709 .27 875.4 877.8 880.5 883.0 885.7 888. 1 890.6 893.3 895.7 898.4 2.54 
708 .97 849.9 852.4 855.1 857.5 860.2 862 .7 865.1 867.8 870.3 872.9 2.54 
708.66 824.7 827.2 829.9 832.3 834 .8 837.2 839.9 842.4 844 .8 847.5 2.52 

708.36 800.0 802 .5 804.9 807.4 809.8 812.3 815.0 817.4 819.9 822 .3 2.47 
708.05 775 .3 777.8 780.2 782.7 785.1 787.6 790.3 792.7 795.1 797 .6 2.47 
707 .75 750.9 753 .3 755.8 758 .2 760.6 763 .1 765.5 768.0 770.4 772 .9 2.45 
707.44 726.6 729.1 731.5 734 .0 736.4 738 .6 741 .1 7043 .5 746.0 748.4 2.42 
707 .14 702 .7 705.1 707 .6 709.8 712.2 71 4.7 717 .1 719.5 721.7 724.2 2.40 

706.83 678.9 681.4 683.6 686.0 688 .5 690.7 693 .1 695.6 698 .0 700.2 2.37 
706.53 655.2 657.6 659.8 662.3 664 .7 666 .9 669.4 67 1.8 674 .3 676.5 2.37 
706.22 631 .7 634 .2 636.4 638 .8 641 .0 643.5 645.9 648 .1 650.6 652.8 2.35 
705.92 608.5 610.7 613. 1 615 .3 617.8 620.0 622.4 624.6 627.1 629.3 2.32 
705.61 5850 587.4 5896 592.1 594 .3 596.7 599.2 601.4 603.8 606.0 2.35 

705.31 562 .0 5642 5666 5688 571 .3 573.5 575.7 578.1 580.3 582.8 2.30 
705 .00 539.0 541.2 5436 545.8 548.3 550.5 552.7 555.1 557.3 559.8 2.30 
704 .70 516.0 518.2 520.6 522 .8 525.3 527.5 529.7 532 .1 534.3 536.8 2.30 
704 .39 493.2 495.4 497 .9 500.1 S02 .3 5045 506.9 509.1 51 1.3 513.8 2.28 
704 .09 470.5 472.7 475.1 477 .3 479.5 481.7 484 .2 486.4 488.6 491.0 2.28 
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Detailed Opera ting Plan for 1999-00 

Exhib it 16M - LIBBY RESERVOIR CAPACITY TABLE 
SI AVERAGE 

ELEVAT ION DIFFERENCE 
IN METERS .00 .03 .06 .09 .12 .15 .18 .21 .24 .27 PER 31100 M 

------------
703.78 448.0 450.2 452.4 454 .8 457.0 459 .2 461.", 463.6 466.1 468.3 2.25 
703.48 425.7 427 .9 430.1 432.3 4~.5 436.7 439.2 44 1.4 443.6 445.8 2.23 
703.18 403.4 405.6 407.8 41 0.1 41 2.3 41 4.5 416.9 419.1 421 .3 423.5 2.23 
702 .87 381.4 383.6 385.8 388.0 390.2 392.4 394.6 396.8 399.0 -401 .2 2.20 
702 .57 359.4 361 .6 363.8 366.0 368.2 370.4 372.6 374.8 377.0 379.2 2.20 

702 .26 337.9 340.1 342.3 344.2 346.4 348.6 350.8 353.0 355.0 357.2 2.15 
701.96 316.3 318.5 320.7 322.7 324.9 327.1 329.3 331.5 333.5 335.7 2.15 
701 .65 294.8 297 .0 299.2 301.2 303.4 305.6 307.8 310.0 311.9 31-4 .1 2.15 
701 .35 273.5 275.7 277.7 279 .9 282 .1 28-4 .1 286.3 288.5 290.7 292 .6 2.13 
701 .04 252.5 254.7 256.6 258 .9 260.8 263.0 265 .2 267. 2 269.04 271.3 2.10 

700.74 242 .7 243.7 244.7 245.6 246.6 247.6 248.6 249.6 250.5 251.5 0.98 
700.43 210.9 21 4.1 217.3 220.04 223.6 226 .8 230.0 233.2 236 .3 239.5 3.18 
700.13 199.6 200.9 201.8 203.1 204 .0 205.3 206.5 207 .5 208.7 209.7 1.13 
699 .82 170.5 173.5 176.4 179.3 162 .3 185.0 187.9 190.8 193.8 196.7 2.91 
699.52 150.5 152.4 154.4 156.6 156.5 160.5 162.5 164.04 166.6 168.6 2.01 

699.21 130.9 132.9 134.8 136.8 138.7 140.7 1-42.6 '",-4.6 1~.6 1-48 .5 1.96 
698.91 111.6 113.5 115.5 117.04 119.4 121.1 123.1 125.0 127.0 128.9 1.93 
696 .60 95.9 97.4 99.1 100.6 102.3 103.7 105.2 106.9 108.4 110.1 1.57 
698 30 73.4 75.6 77.8 80.2 82.5 84.7 86.9 89.1 91.5 93.7 2.25 
697.99 54.8 56.8 58.5 60.4 62 .1 64 .1 66.1 67 .8 69.7 71.4 1.86 

697.69 36.2 38.2 39.9 41 .8 43.5 45.5 47.5 49.2 51.1 52 .6 1.86 
697 .38 18.1 19.8 21 .8 23.5 25.4 27 .2 26.9 30.6 32.5 34.5 1.81 
697 .08 0.0 1.7 3.7 5.4 7.3 9.1 10.6 12.7 14.4 16.04 1.81 
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