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1. Introduction 

Assured Operating Plan for 2001-02 

HYDROELECTRIC OPERATING PLAN 
ASSURED OPERATING PLAN 

FOR OPERATING YEAR 2001-02 

January 2000 

The treaty between Canada and the United States of America relating to the cooperative 
development of the water resources of the Columbia River Basin (Treaty) requires that each 
year an Assured Operating Plan (AOP) be agreed to by the Entities for the operation of the 
Columbia River Treaty storage in Canada during the sixth succeeding year. This plan will 
provide to the Entities information for the sixth succeeding year for planning the power 
systems in their respective countries which are dependent on or coordinated with the 
operation of the Canadian storage projects. 

This AOP was prepared in accordance with the Principles and Procedures for the Preparation 
and Use of Hydroelectric Operating Plans 1 (POP) and in accordance with the following Entity 
Agreements: 

• The "Columbia River Treaty Entity Agreement on Resolving the Dispute on Critical Period 
Determination, the Capacity Entitlement for the 1998-99. 1990-00, and 2000-01 AOPIDDPB's, 
and Operating Procedures for the 2001-02 and Future AOP's," signed 29 August 1996;2 

• Principles3 and on Changes to Procedures" for the Preparation of the Assured Operating Plan 
and Determination of Downstream Power Benefit Studies. signed 28 July and 12 August 1988, 
respectively. 

POP is based on criteria contained in Annex A and Annex B of the Columbia River Treaty,5 
the Protocol ,1I the Terms of Sale,1 and the Columbia River Treaty Flood Control Operating 
Plan.!! 

In accordance with the Protocol VII (2), this ADP provides a reservoir-balance relationship for 
each month for the whole of the Canadian storage. This relationship is determined from the 
following: 

(a) The Crilical Rule Curve (CRC) for each projecl, the individual project Upper Rule 
Curves (URC's), and the related rule curves and data used to compute the individual 
project Operating Rule Curves (ORC's). 

(b) Operating Rules, that specifically deSignate criteria for operation of the Canadian 
storage in accordance with the principles contained in the above references. 

(c) The supporting data and model used to simulate the 30-year operation for the Step I 
Joint Optimum hydroregulation study." 
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Assured Operating Pla1 for 2001-02 

This AOP includes both English and metric units.10 For operational purposes, the English 
units should be used as having a degree of accuracy consistent with previous year's studies. 
Calculations based on metric units are approximations derived by round ing conversions from 
English units. Metric values are displayed with either one or two decimal places to assure 
consistency with English units and does not imply that level of precision. The inclusion of 
metric units complies with U.S. Federal statutory requirements. Tables referred to in the text 
are in English units. Metric tables use the same numbering system with the letter -M" after 
the table number. 

2. System Regulation Studies 

In accordance with Annex A. paragraph 7, of the Treaty, the Columbia River Treaty Operating 
Committee conducted system regulation studies reflecting Canadian storage operation for 
optimum generation in both canada and the United States. Downstream power benefits 
were computed with the canadian storage operation based on the operating rules specified 
herein. 

System Regulation Studies for the AOP were based on 2001-02 estimated loads and 
resources in the United States Pacific Northwest System and hydro resources in the 
Columbia River Basin in British Columbia. In accordance with the Protocol VIII ,' the 2001-02 
AOP is based on a 3D-year streamflow period and the Entities have agreed to use an 
operating year of 1 August to 31 July. Historical flows for the period August 1928 through 
July 1958, modified by estimated irrigation depletions for the 1990 level and including the 
latest Grand Coulee pumping were used." The 1990 level is considered the best estimate of 
irrigation depletions for the 2001-02 operating year. 

The CRC's were determined from a critica l period study of optimum power generation in both 
Canada and the United States. The study indicated a 42.5-month critical period for the 
United States system resulting from the low flows during the period from 16 August 1928 
through 29 February 1932. With the major exception of Brownlee and Dworshak. it was 
assumed that all reservoirs , both in the United States and Canada, were full at the beginning 
of the critical period except where minimum release requ irements made this impossible. 

In the studies. individual project flood oontrol criteria were followed. Flood Control and 
Variable Refill Criteria are based on historical inflow volumes. Although only 15.5 million 
acre-feet (Mat) (19.12 cubic kilometers (km3») of usable storage is committed for power 
operation purposes under the Treaty, the Columbia River Treaty Flood Control Operating 
Plan provides for the full draft of the total 20.5 Maf (25.29 km') of usable storage for on-call 
flood control purposes. 

3. Development of the Assured Operating Plan 

This AOP was developed in accordance with Annex A, paragraph 7 of the Treaty and was 
designed to produce optimum power generation at-site in Canada and downstream in 
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Canada and the United States. The Mica Operating criteria specified in Table 1 was 
evaluated using the two tests described below. 

(a) Determination of Optimum Generation in Canada and the United States 

To determine whether optimum generation in both Canada and the United States was 
achieved in the system regulation studies, the finn energy capability, dependable 
peaking capability, and average annual usable secondary energy were computed for 
both the Canadian and United States systems. 

In the studies for the 2001·02 AOP, the Canadian storage operation was operated to 
achieve a weighted sum of the three quantities that was greater than the weighted sum 
achieved under an operation of canadian storage for optimum generation in the United 
States of America alone. 

In order to achieve a weighted value for the three quantities, the Columbia River Treaty 
Operating Committee agreed for the 2001·02 AOP that the three quantities would be 
assigned the following relative values: 

Quantity 
Firm energy capability (aMW) 
Dependable peaking capability (MW) 
Average annual usable secondary energy (aMW) 

Relative Value 
3 
1 
2 

After weighting each quantity, the three quantities were added , resulting in a net gain to 
the combined Canadian and United States systems in the study designed for optimum 
generation in Canada and the United States. 

Table 2 shows the results from studies adopted for the 2001-02 AOP and from studies 
designed to achieve optimum generation in the United States alone. 

(b) Maximum Permitted Reduction in Downstream Power Benefits 

Separate Step II system regulation studies were developed reflecting (i) Canadian 
storage operation for optimum generation in both Canada and the United States, using 
the Mica Project operating criteria described in section 5(c) below, and (ii) Canadian 
storage operation for optimum generation in the United States alone. Using these Mica 
Project operating criteria, there is a 0.4 aMW increase in the Canadian Entitlement for 
average annual usable energy and no change in the dependable capacity compared to 
an operation for optimum generation in the United States alone. 

Since there is no reduction in entitlement, the Entities have determined that these 
changes are within the maximum permitted reduction in downstream power benefits 
specified by the Treaty. 
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4. Rule Curves 

The operation of Canadian storage during the 2001-02 Operating Year shall be guided by an 
aRC for the whole of Canadian storage, Flood Control Storage Reservation Curves for the 
individual projects, CRC's, and operating rules for specific projects. The ORC is derived from 
the various curves described below. These aRC's are first determined for the individual 
Canadian projects and then summed to yield the Composite ORC for the whole of Canadian 
storage, in accordance with paragraph VII(2) of the Protocol. 

(a) Critical Rule Curve 

The CRC indicates the end-of·period storage content of Canadian storage during the 
critical period. It is designed to protect the ability of the United States system to serve 
firm load with the occurrence of flows during the most adverse historical streamflow 
period. A tabulation of the CRC's for Duncan, Arrow, Mica. and the Composite CRC's 
for the whole of Canadian storage is included as Table 3. 

(b) Refill Curve 

The Refill Curves are used to develop the aRC's. The end of the refill period is 
considered to be 31 July. There are two types of refill curves, the Assured' Refill Curve 
(ARC) and the Variable Refill Curve (VRC), whicl1 are discussed in the fol lowing 
sections. In each case, adjustment is made for water required for refill of upstream 
reservoirs when applicable. Tabulations of the VRC's and outflow schedules used in 
determining the VRC's and ARC's for Mica, Arrow, and Duncan are provided in 
Tables 4·6, respectively. 

(1) Assured Refill Curve 

The ARC indicates the end-of-period storage content required to assure refill of 
Canadian storage based on the 1930·31 water year, which is the system's second 
lowest historical January through July volume of inflow at The Dalles, Oregon during 
the 3D-year record. A tabulation of the ARC's for Mica, Arrow, and Duncan are 
incJuded in Tables 4-6. The outflows, or Power Discharge Requirements (PDR's), 
used in developing these ARC's are also shown in these tables. 

(2) Variable Refill Curve 

The VRC is provided as a check to ensure that the ARC is not too conservative. The 
VRC's give end-of-period storage contents for the period January through July 
required to refill Canadian storage during the refill period. They were based on 
historical inflow volumes, upstream storage requirements, and POR's determined in 
accordance with the POP. In the system regulation studies. the PDR's were made a 
function of the unregulated January through July runoff volume at The Dalles, 
Oregon. The PDR's used in computing the VRC's were interpolated linearty between 
the values shown in Tables 4.s. In those years when the January to July runoff 
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volume at The Dalles was less than 80 Maf (98.68 km' ) or greater than 110 Maf 
(135.69 km'l. the discharge used was that specified for 80 and 110 Maf (98.68 and 
135.69 km'l. respectively. 

VRC's for Mica, Arrow and Duncan for the 30 years of historical record in Tables 4-6 
illustrate the probable range of these curves based on historical conditions. In actual 
operation in 2001-02, the PDR's will be based on the forecast of unregulated runoff 
at The Dalles. 

(c) Limiting Rule Curve (LRC) or Energy Content Curve Lower Limit (ECCLU 

The LRC's indicate 31 January through 15 April end-of-period storage contents. These 
contents must be maintained to protect the ability of the system to meet firm load during 
the period January through 30 April in the event that the VRC's permit storage to be 
emptied and sufficient natural flow is not available to carry the load prior to the start of 
the freshet. Such rule rurves shall limit the VRC to be no lower than the LRC. The LRC 
is developed for 1936-37 water conditions. The LRC's for Mica, Arrow, and Duncan are 
shown in Tables 4-6, respectively. 

(d) Upoer Rule Curve (Flood Control) 

The URC's indicate the end-of-period storage content to which each individual Canadian 
storage project shall be evacuated for flood control. The URC's used in the studies were 
based upon Flood Control Storage Reservation Diagrams contained in the Columbia 
River Treatr Flood Control Operating Plan'2 and analysis of system flood control 
simulations.:I URC's for Mica, Arrow, and Duncan for the 3O-year study period are 
shown on Tables 7 - 9, respectivety. Tables 7 and 8 reflect an agreed transfer of flood 
control space in Mica and Arrow to maximum drafts of 2.08 Maf and 5.1 Maf \2'51 km:lcnj 
6.29 km~ respectively. In actual operation, the URC's will be computed as outlined in the 
Flood Control Operating Plan, using the latest forecast of runoff avatiable at that time. 

(e) Operating Rule Curve 

The ORC's define the normal limit of storage draft to produce secondary energy and 
provide a high probability of refilling the reservoirs. In general, the Operating Plan does 
not permit serving secondary loads at the risk of failing to refill storage and thereby 
jeopardizing the firm load carrying capability of the Untted States or Canadian systems 
during subsequent years. 

During the period 1 August through 31 December, the ORC is defined as the CRC for 
the first year of the critical period or the ARC, whichever is higher. During the period 
1 January through 31 July, the ORC is defined as the higher of the CRC and the ARC; 
unless the VRC is lower, then it defines the ORC. During the period 1 January through 
15 April, the ORC will not be lower than the LRC. The ORC shall be less than or equal 
to the URC. The composite ORC for the whole of Canadian storage for 30 years of 
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historical record are included in Table 10 to illustrate the probable future range of these 
curves based on historical conditions. The lower of the Energy Content Curves for 
United States reservoirs or the URC's are equivalent to ORC's. 

5. Operating Rules 

A 30-year System Regulation Study14 was utilized to develop and test the operating rules and 
rule curves. It contains the agreed-upon operating and CRC's, operating rules and 
constraints, such as maximum and minimum project elevations, discharges, draft rates, etc. 
These co .. baints are induded as part oftllis operating plan. as found in Appendix A 1 (English units) 
or Appendix A2 (Metric units). 

The following rules, used in the 30-year System Regulation Study. will apply to the operation 
of Canadian storage in the 2001-02 Operating Year. 

(a) Ooeration Above ORC 

The whole of the Canadian storage will be drafted to its ORC as required to produce 
optimum generation in Canada and the United States in accordance with Annex A, 
paragraph 7, of the Treaty, subject to project physical characteristics, operating 
constraints, and the criteria for the Mica project listed in section 5(c). 

(b) Ooeration Below ORC 

The whole of Canadian storage will be drafted below its ORC as required to produce 
optimum generation to the extent that a System Regulation Study determines that 
proportional draft below the ORC is required to produce the hydro firm energy load 
carrying capability (FELCC) of the United States system. FELCC is determined by the 
applicable Critical Period Regulation study. Proportional draft between rule curves will 
be determined as described in the POP. 

Mica Reservoir will, however, continue to be operated in accordance with section 5(c) 
below, so as to optimize generation at site and at Revelstoke as well as downstream in 
the United States. In the event the Mica operation results in more or less than the 
project's proportional share of draft from the whole of Canadian storage, compensating 
changes will be made from Arrow to the extent possible. 

(c) Mica Project Operation 

Mica project operation will be determined by Arrow's storage content at the end of the 
previous period as shown in Table 1. Mica outflows will be increased above the values 
shown in the table in the periods from October through June if required to avoid storage 
above the URC. 
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Under this AOP, Mica storage releases in excess of 7.0 Maf (8.63 km3
) that are required 

to maintain the Mica outflows specified under this plan will be retained in the Arrow 
reservoir, subject to flood control and other project operating criteria at Arrow. The total 
combined storage draft from Mica and Arrow will not exceed 14.1 Maf (17.39 km3

), 

unless flood control criteria will not permit the additional Mica storage releases to be 
retained at Arrow. Should storage releases in excess of 14.1 Maf (17.39 km3

) be made, 
the target Mica operation will remain as specified in Table 1. 

Revelstoke, Upper Bennington, Lower Bennington, South Siccan, Brilliant, Seven Mile, and 
Waneta have been included in the 2001-02 AOP and have been operated as run-of-river 
projects. Corra Linn and Kootenay Canal were included in the study and operated in 
accordance with criteria that closely approximates International Joint Commission rules for 
Kootenay Lake. 

6. Implementation 

The Entities have agreed that each year a Detailed Operating Plan (OOP) will be prepared for 
the immediately succeeding operating year. Such DOP's are made under authority of Article 
XIV 2.(k) of the Columbia River Treaty. which states: 

" ... the powers and the duties of the entities include: 

(k) preparation and implementation of detailed operating plans that may produce results 
more advantageous to both countries than those that would arise from operation 
under the plans referred to in Annexes A and B." 

The 2001-02 DOP will reflect the latest available load, resource, and other pertinent data to 
the extent the Entities agree these data should be included in the plan. 

The data and criteria contained herein may be revieWed, and updated as agreed by the 
Entities, to form the basis for a 2001-02 DOP. Fail ing agreement on updating the data and/or 
criteria, the 2001-02 DOP will include the rule curves, Mica operating criteria, and other data 
and criteria provided in this AOP. Actual operation during the 2001-02 Operating Year shall 
be guided by the DOP. 

The values used in the AOP studies to define the various rule curves were period-end values 
only. In actual operatton, it is necessary to operate in such a manner during the course of 
each period that these period-end values can be achieved in accordance with the operating 
rules. Due to the normal variation of power load and streamflow during any period , straight­
line interpolation between the period-end points should not be assumed. 

During the storage drawdown season, Canadian storage should not be drafted below its 
period-end point at any time during the period unless it can be conservatively demonstrated 
that sufficient inflow is available, in excess of the minimum outflow required to serve power 
demand, to refill the reservoir to its end-of-period value as required. During the storage 
evacuation and refill season, operation will be consistent with the Flood Control Operating 
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Plan. When refill of Canadian storage is being guided by Flood Control Refill Curves, such 
curves will be computed on a day-by-day basis using the residual volume-of-inflow forecasts 
depleted by the volume required for minimum outflow, unless higher flows are required to 
meet firm load, from each day through the end of the refill season. 15 

7. Canadian Entttiement 

On 1 April 1998 and on 1 April 1999, the portions of the Canadian Entitlement to downstream 
power benefits attributed to the operation of Duncan and Arrow dams, respectively, cease to 
be covered by the Terms of the Sale of the Canadian Entitlement in the United States of 
America authorized by an Exchange of Notes between Canada and the United States of 
America dated 16 September 1964.18 This ADP has been prepared on the basis that the 
portion of the Canadian Entitlement attributable to Duncan (Le., 1.4 Mafl15.5 Mat) [1 .72 km3

, 

19.12 km~ will be returned to Canada startinSJ 1 April 1998, and the portion attributable to 
Arrow (le.. 7.1 Mafl15.5 Maf) [8.76 km' / 19.12 km1 will be returned starting 1 April 1999. 

(a) Delivery of the Canadian Entitlement 

The Treaty specifies retum of the Canadian Entitlement at a point near Oliver, British 
Columbia. unless otherwise agreed by the Entities. Because no CfOSS border 
transmission exists at any point on the Canada-United States of America boundary near 
Oliver, the Entities completed an agreement on Asvects of the canadian Entitlement 
Return for 1 April 1998 through 31 March 2003.' executed 28 July 1992. This 
agreement has now been replaced by the Columbia River Treaty Entity Agreement on 
Aspects of the Delivery of the Canadian Entitlement for 1 April 1998 through 
15 September 2024, dated 29 March 1999.11 This arrangement covers the full 1 August 
2001 through 31 July 2002 period covered by this AOP. 

(b) CapacitvfEnergy Entitlement Scheduling Guidelines 

The Columbia River Treaty Entity Agreement on Aspects of the Delivery of the 
Canadian Entitlement for 1 April 1998 through 15 September 2024, Ie specifies the 
scheduling guidelines for delivery of the Canadian Entitlement. 

8. Summary of Changes from Previous Year 

Data from the five most recent AOP's are summarized in Table 11 . Firm energy shifting 
was not induded in the 1997-98. 1998-99. 1999-00. 20Q0.()1 and the 2001-02 operating 
plan studies. An explanation of the more important changes compared to last year's 
studies follows. 
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(a> Loads and Non-Hydro Resources 

Loads for the 2001-02 AOP were based on the 1995 Whitebook medium case 
forecast developed by BPA in November 1995. Compared to the previous ADP, The 
Pacific Northwest Area (PNWA> firm energy load increased by 534 aMW. The total 
exports, not including firm surplus energy, increased by 89 aMW. The increase in 
exports is mainly due to the increased Canadian Entitlement Return. It was assumed 
that all of the Entitlement Return was exported to B.C. with one-half of the amount 
imported back to meet load in the PNWA. The surplus firm energy decreased by 
426 aMW and was shaped only in May and June. 

The beginning of the Step I critical period study changed from 1 September to 
16 August 1928 because of an increase in firm energy load in August compared to 
loads in the previous year's study. 

The total annual energy capability of the thermal installations decreased by 8 aMW. 
Major thermal resource changes included (see Table 1A of OOPB document): 

• Combustion Turbine resources decreased by 139 aMW due to removal of BPA's 
Tenaska and Idaho's Wood River projects, and removal of maintenance at PGE's 
Beaver and Unnamed projects; 

• Cogeneration decreased 42 aMW due to the removal of the Klickitat SOS Lumber 
project and a change in the maintenance schedule for PGE's Coyote Springs; 

• Boardman Coal increased by 107 aMW due to a change in maintenance schedule 
and an upgrade; 

• Thermal Non-Utility Generation (NUGs) decreased by 34 aMW mostly due to the 
termination of Springfield's and Clallam County's NUG's, and a decrease in 
WWP's; 

• Thermal Imports increased by 107 aMW due to changes in the Southern California 
Edison (SeE) to BPA imports, and addition of a new import from Imperial to BPA. 
Montana Thermal Import decreased and showed different monthly shaping from 
the previous year's data; and 

• Plant Sales increased by 8 aMW due to a change in the maintenance schedule for 
Boardman, thus PGE's share which was sold to San Diego also increased. This 
amount is subtracted from the thermal installations. 

(b) Operating Procedures 

Plant data for Waneta, 7-Mile, Arrow, Rock Island. and the Lower Snake projects 
were revised. Generation increased due to an upgrade at Waneta and an expansion 
at 7-Mile. The addition of generators at Arrow is assumed not to be completed by 
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2002. The generation vs. discharge (MW/cls) table was updated for Rock Island. 
The end storage vs. elevation and head vs. H/K (kW/cfs) tables were updated for 
Ice Harbor. Lower Monumental, Little Goose, and Lower Granite had minor changes 
to the end storage vs. elevation tables. 

The established operating procedures for Base system projects were agreed to by an 
Entity Agreement signed on 29 August 1996.20 These requirements are essentially 
the nonpower requirements included in the 1979-80 and prior AOP/DDPB studies. 
Major changes from the previous studies included: 

• Hungry Horse minimum flow requirement increased to 400 cfs (11 .33 m3/s) from 
145 cfs (4.11 mS/s), all periods. The requirement to meet Columbia Falls 
minimum flow of 35C0ds(93.11 m3/s), and the maximum of 450Jds (127.43m3/s) was 
eliminated; 

• Kerr minimum flow decreased to 1500 cfs (42.47 m3/s) in all periods. In the 
previous year's AOP, minimum flow ranged from 3200 cfs (90.61 m3/s) in most 
periods 10 a high of 7742 cis (219.23 m' /s) in May; 

• Only the 1240 ft (377.95 m) pumping requirement in May remained for Grand 
Coulee. The 1285 ft (391.67 m) minimum storage for recreation, C!nd 1ZDft 
(371 .00m) minimum for Ferry operations were eliminated; 

• All fish spill was eliminated for base system projects (not including fish ladders, 
lockage, sluiceway); and 

• John Day was operated to pre-2001 operation with minimum operating pool of 
265-ft (60.77 m). 

Other notable changes in non-power constraints for non-base system projects include revision 
of last year's spill data, and Dworshak outflows. For further details, see Appendix A 1 (English 
units) or Appendix A2 (Metric units). 
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Operating Plan and Determination of Downstream Power Benefit Studies,· dated 
28 July 1988. 

4 ·Columbia River Treaty Entity Agreement on Changes to Procedures for the Preparation of 
the Assured Operating Plan and Determination of Downstream Power Benefit Studies,· dated 
12 August 1988. 

5 "Treaty between the United States of America and Canada relating to Cooperative 
Development of the Water Resources of the Columbia River Basin,R dated 17 January 1961 . 

6 ·Protocol - Annex to Exchange of Notes,· dated 22 January 1964. 

7 "Attachment Relating to Terms of Sale - Attachment to Exchange of Notes,R dated 
22 January 1964. 

8 "Columbia River Treaty Flood Control Operating Plan ,· dated October 1972, as amended by 
the "Review of Flood Control, Columbia River Basin, Columbia River and Tributaries Study, 
CRT -153," dated June 1991 . 

9 BPA Hydroelectric Power Planning Program, Assured Operating Plan 30-year System 
Regulation Study 02-41," dated 9 January 1997. 

10 The conversion factors used are: (a) million acre-feet (Maf) times 1.2335 equals cubic 
kilometers (km'); (b) thousand second-foot-days (ksfd) times 2.4466 equals cubic 
hectometers (hm'); (c) cubic feet per second (cts) divided by 35.3147 equals cubic meters 
per second (m'/s); and (d) feet (ft) times 0.3048 equals meters (m). 

11 "Report on 1990 Level Modified Streamfiows, 1928 to 1989, Columbia River and Coastal 
Basins, prepared for BPA," dated July 1993. 

12 See footnote 8. 
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13 Summary of "End-of-Period Reservoir Storage Requirement from Columbia River Flood 
Regulation Studies: dated July 1996. 

14 See footnote 9. 

15 See footnote 8. 

16 Exchange of notes "Regarding the Disposal of the Canadian Entitlement to Downstream 
Power Benefits: dated 16 September 1964. 

17 Columbia River Treaty Entity Agreement on Aspects of the Canadian Entitlement Return for 
1 April 1998 through 31 March 2003: executed 28 July 1992. 

18 "Columbia River Treaty Entity Agreement on Aspects of the Delivery of the Canadian 
Entitlement for April 1, 1998 Through September 15, 2024" between the Canadian Entity and 
the United States Entity, dated 29 March 1999. 

19 See footnote 18. 

20 See footnote 2, 
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Assured Operating Plan for 2001-02 

TABLE 1 
(English Units) 

MICA PROJECT OPERATING CRITERIA 
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TABLE 2 
COMPARISON OF 2001-02 ASSURED OPERATING PLAN 

STUDY RESULTS 

Study 02-41 provides Optimum Generation in Canada and in the United States. 
Study 02-11 provides Optimum Generation in the United States only. 

Study No. Study No. Ne' 
02-41 02-11 Gain 

1. Firm Energy Capability (aMW) 
U.S. System 11 12020.5 12020.3 0.2 
Canada?J. 'J! 2830.0 2781.7 48.3 

Total 14850.5 14802.0 48.5 

2. Dependable Peaking Capacity (MW) 
U.S. System ~I 31244.0 31244.0 0.0 
Canada?J. fI 5622.0 5597.0 25.0 

Total 36866.0 36841.0 25.0 

3. Average Annual Usable Secondary Energy (aMW) 
U.S. System §I 3243.4 3218.5 24 .9 
Canada 2/, 11 240.9 270.6 -29.7 ---

Tolal 3484.3 3489.1 " .8 

Weight 

3 

2 

Nel Change in Value := 

11 U.S. System firm energy capability was determined over the U.S. system critical period beginning 
16 August 1928 and ending 29 February 1932. 

ZI Canadian system includes Mica, Arrow. Revelstoke, Kootenay Canal, Corra Linn, Upper Bennington, 
Lower Bennington, South Siocan. Bri lliant, Seven Mile, and Waneta . 

~ Canadian system firm energy capabil ity was determined over the Canadian system critical period 
beginning 1 October 1940 and ending 30 AprlI1946. 

~ U.S. system dependable peaking capability was determined from January 1937. 

fI Canadian system dependable peaking capability was determined from December 1944. 

§I U.S. system 3O-year average secondary energy limited to secondary mantel. 

?J Canadian system 3O-year average generation minus firm energy capability. 

Page 14 

Value 

145.5 

25.0 

-9.6 

160.9 



TABlE 3 
(EngIIIh Llnitsl 
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TABLE 5 
(English UflIts) 
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TABLE 8 
(English Unilll 
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2781 .5 

3323.3 
2781.5 
2911.4 
3135.1 
3451.3 
2181 .5 

3457.3 
2971).0 
2181.5 

2695.5 
2181 .5 

M! 

~7.9 

3413.2 
3492.7 
31'9.6 

3398." 
3149.6 
3246.0 
3329.1 
3492.7 
3149.6 

3492.1 
3245.3 
3149.6 

3172.1 
3149.6 

M 

3529.2 

• 

Q 
" 8 



TABlE! ~ 
(English Units, 0 

c 
ARROW " 

UPPER RUlE CURVES (fLOOD CONTROl) il. 
END OF PERK>O TRUTY STORAGE: CONTENTS (KSFD) 0 

2001 · 02 ASSURED OPERAT"'" PlAN ~ 
;3 

:!W """-'-' &m1 ..., !l!<I """ W; "'" f.U ...,. 0fIill """" !1M .... .... a . 

" '" "'28-2IiI 3519.8 3519.8 3519.5 3453.5 3453.8 3075.4 3075 . .4 3075.4 3075.4 ""'., 3111.2 3235.8 3519.5 357U .. 
lR2IiI-30 _ .3 2R25.3 2851.2 2117'0.1 2e02.R 3082.' " " lR»-31 3075.4 3075.4 3075.4 ""'., 3111.2 3235.8 ;;-lR31·12 2371.5 1712.7 1008.3 10111.0 l1M.5 2224.5 " IR32-33 2383.5 1720.2 1008.3 1038.5 1751.7 3034.5 '" "33-34 17M.Q 2327.4 3519.5 8 
IR34-35 100II.3 1725.7 3034.5 6 IR~38 2371 .5 1712.7 1010.0 1373.5 2134.5 357R.5 '" IR36-37 """ .• 2515.11 - ., 2707 . .4 2755.8 3268.2 
11137-35 2383.5 1120.2 100II.3 1082.Q 1275.3 1831.1 3147.6 
IQJ8.3Q 2584.5 21.41.3 11150.3 171\1.8 18.13.2 2661 .3 35711.6 ",.... 2193.3 2529.4 2247.3 22117.2 2380.5 2\1 13.4 , ..... , 3015.4 3075.4 3075.4 30.8.5 3111 .2 3235.8 .. 
IN1~2 2363.5 1720.2 1008.3 10S.U 11.411.8 11134.0 • " '" IN2-43 1111 .2 1322.0 1440.3 2J8Q.I • 

'" 
, .. ,... 3075.4 3075 . .4 3075.4 ""., 311U 3235.8 357H 

0 , ..... , 2582., 2138.0 1&45.5 1572.5 17-«.1 2368.8 3347.5 , ..... 23(13.5 1120> 1008.3 10n.6 12.42.3 2201.4 3519.8 , ...... , 
1075.2 1360.8 2147.4 ,. 

IN7~ 2371.6 1712.7 1036.8 1183.2 22IU , ...... 23(13.5 1720.2 11-«.8 1376.0 2.4M.5 , .. ..., 
1008.3 1008.3 1113.8 2231.3 , ..... , 

1355.5 3J.J7.Q 
1"1-62 2371.11 1712.7 1070.0 1345.2 1712.6 3013.1 "".., 23&3.5 1720.2 1057.2 1172.1 1478.3 , ..... 

1134.3 1828.0 1!l98.0 ,"'-" • 1075.2 10\K).6 1653.7 322U , ...... 2371 .8 17\2.7 1008.3 1218.6 19110.8 21193.4 
11iI58-57 2363.5 1720.2 1071.8 1224.3 2651 • .4 3579.11 
11iI57.§8 1046.1 11110.1 2242.5 



TABLE 9 
(English Unill) 

DUNCAN 
UPPER RUlE CURVES (Fl OOO CONTROl) 

ENO OF PERIOD TREATY STORAGE CONTENTS (KSFD) 
200 1 • 02 ASSURED OPERA T INa PlAN 

"""" """" iIlml !iff = """ "'"' .... EEl! """ """'-' """" MAY .I\I1j M 

11128-29 705.' ro5.' "" .. 705.' 105.' "'<.I • '11 .3 "" .• "" .• 3-48.1 360.' ~A3 . 7 57A .~ 705.8 
19N-30 .... 322.' 322. ' 329.8 J.12.8 ~30.3 5&1.1 
'930-31 39'.0 268.9 288.11 297.2 311.~ 406.' 555.1 
1931·32 211.3 85.' 65.5 80.9 1011.1 281 .3 609.' 
11132·33 273.1 15.1 " .3 1111 .6 513.3 
'933-3A 85.' 121.0 339.11 805.3 
1934-35 63.5 181.2 488.' 
'935-38 • 211.3 11 .3 1111.3 351 .7 "". 1936-31 • • 311.1 263.6 263.6 2n.5 287.5 388.3 ..... 
';]1·38 • 293.0 102.3 102.3 113.1 119.2 2~5. 3 551 .9 
1938-39 2118.0 92.1 92.7 109.3 '32.6 399.3 705.6 ,,-. 303.2 115. ~ 115 .~ 121.2 \SO.9 ~'0 .6 ,-., 345.5 202.1 202.1 21 2.2 229.3 3«.2 52A.5 
1941--42 328.5 169.9 169.9 11'9.0 201 .5 438.9 705.' 
1942--43 • 333.0 118. ~ \18 .4 192.2 221.1 289.2 653.1 

" ,,, .... • 416. ~ 334.7 334.1 342.1 354.7 ~39.4 512.2 • '''' ... 384.9 211.3 211.3 218.6 21'9 .~ 493.1 705.' " • , ...... 273.1 65.5 85.' 15.1 95.' 322.3 647.5 

'" ' ..... , 11.0 102.0 31 • . 0 629.6 
1941-48 2n.3 65.5 85.' 300.' 105.8 
1948--49 311 . , 251 .0 251 .0 256.9 271.0 ~J.1 . 3 ,,,..., 

• 213.1 85.' 85.' 85.' 65.5 183.9 525.3 
1950-51 • 285.' 534.2 
195'·52 217.3 61.4 92. ~ 255.0 ,,,,.., 273.7 11 .9 84.1 234.11 522.1 
'953-54 13.2 84.' 231.1 547.6 , ...... • • 11 .9 809 154.5 488.' " , ...... 211.3 85.' 84.7 268.' 585.' • • • 1956-51 213.1 14.5 89.9 3111. 1 655.' C 
1957-68 11.0 96.3 359 .~ " 105.8 il. 

0 
al 
~ . 
.3 
" ~ 
Q 
'" 8 
6 
'" 



TABLE 10 ~ (EngbtIl.Jrics) c 
" COMPOSITE OPERA TINO RUlE CURVES ll. FOR THE. WHOLE OF CANADIAN STORAGE 
0 END OF PERIOD TREATY STORAGE CONTENTS (KSFD) 
i 2001 · 02 ASSURED OPERATING PlAN 
; 

:at.II """-" ..., = !!Cl/ """ ffII !WI 0fIill -.., ... ~ t.Iml "'" >1M ..., , 
" 1G28-2IiI 711-U 7800.' 7412.2 Ml71.4 6541.5 ..... , 5982.IJ ..... , ...... 3 4201.0 3750.7 4425.6 M15.5 7814.6 " ,m-3O 44IJI.4 lII78.4 3357.4 3116.5 lot23.6 4425.6 M15.5 .. , 

IIJJG.31 495Q.1 4306.8 3727.2 30173.6 3627.8 4351 .8 6515.5 ;; 11l31·32 11108.8 1198.1 725.2 "' .• 1J125 2703.2 5814.1 " Im·ll Ise7.8 1342.6 12&4.6 1220.0 1483.11 25E!U 5524.8 '" llJl3-lot 1481.7 "'., 200 .• 355 .• ~U mu 8372.8 8 
18J4..S5 2198.7 24Of1.1 2155.1 2064.' 2OIJ7.7 3143.4 5902.1 6 llJ3S-J15 21&4.0 22111.5 1957.2 1780.3 2tI2U 3422.2 8490.7 '" llJJ&.37 ,....3 51111.4 4524.7 4201.0 3750.7 4425.6 6515.5 
'IJ37·38 2535.' 2323.4 2065.2 2057.5 2307.2 3346.0 81(8.IJ 
'930-" (813.8 36911.3 3242.5 3128.0 3103.0 4336.4 M15.5 
""... 4117.0 3 ..... 2972.0 """ 31~ . 4 4211.0 6.515.5 

" 
' ..... , ...... 4903.3 4391.5 41M1.2 3733.11 ...... 84911.1 • t~I~2 • 4S15.IJ 35II1 .IJ 2745.8 251J2.IJ 2478.5 ""'. , 11515.5 " 1i42~3 4375.11 3511.0 2757.3 2652.' :ze70.3 -.• ...... • 

I:l ".,... • 5082.' 5405.' ..... 3 4201.0 3750.7 4425.8 M15.5 , .... , !l.490.4 4514.3 ""'. , 3275.5 3117.5 .t043.IJ 0343 .• , ...... 1481 .7 100II.1 933 .• 873.4 1220.0 2500.' 80 10.IJ , ..... , 
• Isag.5 1831 .5 1800.5 15113.5 1~3. 7 3213.IJ 8176.7 

11M1 .... 1674.8 1427.7 1311 .8 1:zeI .IJ 1484.IJ 2710 I ""'" , ..... , 
• 4110.5 3853.' 2830.' 2747.11 274IJ.4 41118.8 M15.5 , ..... 11J1tI.0 1685.11 1610.1 1537.8 1758.4 2318.7 4IJ25.2 , ..... , 

• 2IIJ I." 2017.4 18&6.0 1801.4 1872.1 2751 .4 8297.4 
1951-52 2741.4 2«17.3 2232.0 2178.2 2461 .5 3200.' 5729.3 "",.., 3407.4 ""' .• 2540.' 2478.1 23." 3020.0 591J1.0 ,,.,.,, 

1481.7 ..... 780.7 718.5 1020.8 2150.3 45311.1 , ...... 
• 2307.8 2140." 21».3 2011 .IJ 2200.' 3123.3 5641.1 , ..... 1848.6 1289.7 1228.4 1184.IJ 14118.8 2882.2 5972.2 

ta58-57 1860.3 1534.4 1481.0 1422.3 17225 28153.4 11515.5 
"'57-68 tll48.IJ 11110.5 11110.6 1187.6 1585.5 2724.2 11182.4 

Nola: The aboYe ORC'I are IirriI«I 10 individual project IIood 0CII'IItCI rule a.nM. 



TABLE 11 
(English Unlts) 

COMPARISON OF 

Assured Operating Plan for 2001-{)2 

RECENT ASSURED OPERATING PLAN STUDIES 

1997-98 1998-99 1999-00 2000-01 2001-02 
MICA TARGET OPERATION 

(ksfd[XJUtLl.) Of' efs [1UUWt)) 
AUG 15 3456.2 345«5.2 3456.2 3486.2 3486.2 

AUG 31 FULL FUll FULL FULL FUll 

SEP FUll FUlL FUll fUll FUll 

OCT I- 11000 3428.2 3306.2 3396.2 

NOV 19000 3256.2 3178.2 3056.2 20000 

DEC 2_ 2676.2 2<000 25000 22000 

JAN 24000 24000 2_ """" 24000 

FEB 22000 22000 22000 2_ 21000 ...... 19000 22000 21000 22000 22000 

API'" 106.2 " .2 1515.2 """" 326.2 

APRJO 0.0 56.2 106.2 106.2 "'.2 
MAY 10000 10000 10000 8000 10000 

JUN 10000 10000 10000 "'" 10000 

JUL 3356.2 ""'.2 3456.2 3456.2 345«5.2 

COMPOSfTE CRe1 CANADtAN TREATY STORAGE CONTENT C .... fd) 
19211 AUG 31 7814.6 11114.6 1814.8 181 • . 6 1805.2 

1928 DEC 5755.8 6250.9 5618.' 5402.1 5310.' 
1929APR15 618.1 1878.3 1163.1 1591.9 14sa.7 

11129 JUl 8863.' 1005.8 6918.0 11 \6.1 1453.0 

COMPOSITE 5O-YR AVERAGE CANADIAN TREATY STORAGE CONTENT (ksfd) 

AUG 31 1212.1 1323.11 7295.' 1389.8 7412.3 

DEC 5224.7 55&1.3 5233.1 5151.8 5236.9 

APR" 720.7 ..... '424.0 1150.7 1135.3 

JUL 1 111.9 11 10.7 ""'.3 1213.1 135a.2 

STEP I GAJNS AND lOSSES DUE TO REOPERATION (MW) 

U.S . Frm EIMIf9Y .0, -.5.1 -'.5 .0.3 0.2 
U.S . Dependable PNk.if1g c.padry " .0 27.0 0.0 -2.0 0.0 

U.S . Avg. ~I Usabll s.condaly Energy 13.9 1IU '11.5 16.2 2'.9 
SCH Frm EnervY " .7 20.7 102.2 60.8 48.3 

BCH Dependable Pnlmg c.PKity 19.0 18.0 ·3.0 -36.0 25.0 

SCM Avg. Annual Usabte Seeoo08ry EnervY -43.5 -18.5 -42.9 -43.6 -29.7 

COORDINATED HYDRO MOOEllOAD (MW) 

AUG 15 10223 10083 9193 11)0" '"'' AUG 31 10259 10203 - 10125 104311 

SEP 10121 ,.57 98JO 10095 I .. " 
OCT 10153 "" ,,,. 1OO4Il 10388 

NOV 11452 11300 112111 11381 "'" DEC 12562 12181 12786 12836 13012 

JAN '''77 "8" 13125 '"'' 
,_ 

FEB ,- 120,. 12674 12165 12502 

MAR 11948 "'" 12113 11801 1H561 

APR" '"'' l1e71 "'" 11332 11181 

APR 30 13437 12425 12512 1J025 12515 
MAY 115210 15101 "203 "341 " .. 7 
JUN 13781 ".., I .... "'" 12'" 
JUL ~ llii! - = .lJMlLl 
ANNUAl AVERAGE 12171 12117 12131 "'" 11919 

Page 23 



Assured Operating Plan for 2001-02 

TABLE 1M 
(Metric Units) 

MICA PROJECT OPERATlNG CRITERiA 

,-- Minmum MinimumT ... ty 

Silnge eom.nl "-- T ... ty COn1llnlll "-- Silnge COn""" ZI ...... """~ (m' ''l ".,,'J Im'''l ".,,'J 

AuQuaI '-,.5 &361 .2 ru,-,- I16li.3 .2 • . 7.5 " ' 038.9 &361 .2 '.53 .07 

" • 0311.9 738.2 • 

Augus,I8-31 83111 .• ""-'- ""., ' 2' .7.5 " 3S.7.11 113111 .• "'." 0.0 35-47.11 738.2' 

S.~mbet 1IooI~ .2 ru,-,- ""., 2113 .17 " «211.3 1IooI11!1 .2 1122.97 

" «28.3 71I00I.55 

7.572.2 ""-'- ""'. J 2113.17 " 'geII.1I 7!172.2 !l9-6 .~ ,., '1MI6.11 7lI2.117 .... - ,"".J ""-'- "'." 339.110 " 1I00I10.1 - ., 1122..97 

232'.3 1I00I10.1 117lI.1IO ,., 212' .3 1121.19 

7.112.1 'U'-'- on" ~.II.5 ..... 
11141 .0 7'112.1 707.92 
2«6.6 61'1 .0 711<C .S5 

" 2« 6 .6 112ue 

J....., 1l2II1.11 '""- 67l1.110 .2 • . 7.5 lSU ""'., 5287.6 ~1.2e ""'., 11092.0 736 .2' 

" ,.." 782.117 

,,""'"" 38g.·U '""- "'." ' 2'.7.5 0.0 
eli.7 36I1U ", ... 
1183.0 .m "'." ,., 11113.0 "'-" 

'1-'3 .11 '""- a2:2.117 .2'.7.5 0.0 
11110 . .5 '1'3.11 "'." IlI!Il . .5 11110 . .5 11711 .110 ,., 16111 . .5 71I00I .55 

AprIl-l.5 ~1I. l '""- 7116.1 3116.12 " 35-47.11 -'04e. l 311.6 
2 •• 11.11 35-47.11 .5Oi.70 

" ~6.11 0.0 

..... '.., 6601..5 '""- 137 . .5 2113.17 0.' ""'., 6601 . .5 ,., 
11157.3 ""., 2113.17 

" 11157.3 366.12 

7"' .0 '""- 283.11 m .", 0.0 
721 .7 7"' .0 22!U3 

'''.11 nt.1 , ..... 
' .0 '7'.11 a2:2.87 - 3131 .6 '""- 283.17 m ." 0.0 ""., 3131 .6 m ." 

117 • . ' 2636.1 ""." 0.0 117 • . ' .111.311 

.74-6.' '"'-'- /M!I5.11 "''' 00 "" .• '''II.' ... 1.38 
0.0 "" .. 11711.eo 

NoIiII: 

.lI A rnuimum OUIIcMoIlle2.n m',. .... aPI)/¥ .... '-Vetend-okleriod ~ corMnI Q Mb ..... Non 8830t . .5 twn' in ......... 
1'rIOntl.-cMAcwt. Mev. 8ACI June. FOIIhHII po,rigda. ... muImum CIUl!bw. 908. I'm',. in AptI l -1!1. 

71I00I .55 mill ~ ADIt 1&.30, /M1I.5O m'lI ~ May. 8ACI1I3-4 .• 11 m·,. ~ JulIe. 
lIlob OUllllJlwa .... IIIo...o.oe.d \1;1 minimum \I;I.,....".... ..... MIYOIr atxw-e ... rninIrnum T ... ty ~ con1IInt. This .... 0Yentde .. -...... 

Page 24 



TABlE 3M 
t~Unlul 

CRITICAL RUlf CURVES 
END OF PERW)O TREATY STORAGE CONTENTS (MIl 

2001 · 02 ASSURED OPERATING PlAN 

&l!W &.!l.11 "'" - Qf!; """ ill - ..,.,. ..,.,. 
"leA 

I;28·N 8614.5 8&14.5 1!1173.8 70,5 7358.1 .,... 4354.5 "".J ""'.0 1280.8 49V.1!I 1025.8 ,.,., ""'., 
I;NolO """.0 Ml'.0 7810.4 030U 4230.5 - ., 170.4 1384.3 1314.3 97.1 3U 1594.; 4540.3 7288.2 
1;30-31 70N.0 74511.0 7321 .2 021!12.4 4225.5 3721.5 1055.; lJ118.0 1336.3 181 .2 2.1 0.0 11105.2 4166.0 
1;31 ·32 4204.7 3824.3 38V1.3 3328.4 2501 .2 430.0 24.5 0.0 0.0 0.0 0 .0 0.0 0.0 0.0 

.... ROW 
1;za...N 8757.8 8740.8 !J3J.' 7883.; 7m,0 581«1.4 3774.; J3OO.J 3314.0 1999.15 817.2 2632.3 5887.7 8251 .9 
19z9.lO ..... 0 MnI.5 7850.9 7827.7 ..... 2 4202.0 1960.8 2070.7 1893.1 1042.5 096.5 1685.1 4407.3 7352.5 
1;»31 7747.4 7555.4 7474.9 7572.2 7019.5 3017.4 1958.2 1449.0 1372.5 682,5 81 .7 11 91.0 4042.5 4158.3 
"131·32 4213.8 ""'., 3931.7 3238.6 1705.0 1503.4 242.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

DUNCAN 
19za...a 1726.8 1717.5 1627.0 1585.8 1155.5 1027.0 587.2 415.8 300.' 268.5 "'.0 "'., 1288.8 1126.1 
I;NolO 172t\.8 1615.4 1677.1 11515.2 llf111.8 587.2 15t1.1 ;7.; ' .1 29.1 52.8 290.2 005.' 1281.3 
\8»3\ \435.2 1598.3 !l1I4.1!1 1565.8 1151 .4 587.; 148.5 ;1.; ••• 21 .0 2O.J 171.3 753.3 1247.8 

." 1831·32 1174.4 1101 .0 1052.0 811 .7 244.7 ••• 2.' 0.0 0.0 0.0 0.0 0.0 0.0 0.0 • 
'" • C( •• 'O.mE 

'" 1;za...N 1;11;.2 Igage.6 18134.7 17051!1.2 15&4\.2 lm2.4 8718..5 0713,5 6&14.0 ""'. 162t\.0 '8504.5 12413 I 18234.5 U> 
1;2i-lO 11!19a5.; 11!17M.; 17138.4 15749.5 12404.5 see7.8 3860.' 3 ..... 3273.1 11615.7 781 .0 3570.8 815Q.5 15900.0 
111»31 161511.8 16620.7 15410.8 15420.4 12391'-4 8125.; 37&.t.! alO.1 2113.3 1060U " .1 1362.3 0701 .0 8570.8 
' ;31·32 ~2.; ..... 1 MUO 7178.6 4450.; 1\tJi.2 2 .... 0.0 0.0 0.0 0.0 0.0 0.0 00 



TABlE .. M 
(Metric Llrllts) 

~ "MOA 
ASSUREO AND VARIABLE REFill CURVES c 

LIMITING RUlE CURVE AND POWER DISCHARGE REOUIREMENTS • 2001 · 02 ASSUREO OPERATING PlAN C-

O 
AI&I.I MI!ill ill 0<:1 !iQ> """ """ ill M6B ""'"' AffiJQ /MY ""' M ~ 

iil 
~ 

~UBED BEfLL CUM fhm'l , 
'" 28041.8 "228.2 5104.2 11140,5 8300.2 6J.40.11 632H1 5135." 3862.1 3300.5 2757,8 3217.5 6019.6 8634.5 ." .. , 

7285.0 5547.3 5928.6 5620.11 5499.7 $1"9.1 6925.8 8634.5 
;; , 

1929-30 " 119.7 39<5. ' 3300.5 3040.' 32"2.2 3750.9 6230.5 '" 19»31 541 " .8 4601 .8 ,....9 3632.7 366<. 3800. ' 841".5 8 
HI3 1·32 2039.0 1723.1 161".0 1376.5 1585.2 2555.2 5910." 6 1932-33 1804.9 1515.6 1508.8 1266." 1362,0 230 1.5 5570.7 '" 1933034 1594.2 9711.9 0.0 0.2 0.0 1680.1 6188.9 
1934-35 335D.6 2889." 2647.0 2"2".1 241\1.0 3010.5 5821 .1 
1935-36 3045.5 2m.5 2206.1 1926.5 2021.7 292".2 8470.3 
1936-31 7256.1 ...... 5813.1 5418.1 5476,0 5263.2 1004.9 
1931·38 2717.9 2 .... 3.7 2335.5 2107.7 2225.1 3106.2 6194.3 

." ."..,. "935.3 .. m .l 3888.7 3418." 3505.2 3857.6 8984' • ",.." .... , .. . 2 3661 .6 "".0 2817.3 2958.2 3350.9 6396." '" • ....... 5851>.' ""'.0 .... 91 .2 "223.6 _ .3 "130.5 8959.6 '" 1941 .... 2 "599,6 "'39.2 3635.3 J5041 .1 3513.7 -.. 6626,1 0> 
1942 .... 3 .. 213.2 3944.9 3842.6 3590. ' 3825.7 4854.' 6711.6 '94,... 75'~' 6692.2 6071.0 5143.9 5661.9 5545.5 73«.2 
1944 .... 5 7105,2 6416.5 588U 5602.0 5501.8 5315.2 7131 .1 . ..,... 1594,2 976.9 834.0 561.4 7Il9.0 1804.6 "".7 
...... 7 1310.1 1327.3 1112.1 1304.3 2"56.9 6129,2 
1941-48 1194.1 III .. ... 836.5 945.1 19521 5652.0 
...... 9 5612.3 5283.2 51"' .0 48811.1 4918.2 5346.0 7139.6 
1949-50 2332.3 1\158.0 1830.5 1563.1 1670.0 2496.0 5390.3 
1950-51 2310.6 2063.2 2004.3 1760.1 1953.1 2792.1 6274.6 
1951·52 J:I05.' 2954.0 2833.7 2551.1 2633.8 3521.1 6635.2 
1952·53 3993.6 3685.' 3589." 3336.9 3353.3 3904.0 8554.2 
'953-54 1594.2 976.9 926.5 692.6 612.5 17"5.2 5322.1 
1954·55 3102.3 2863.0 2806.0 2585.6 2679.3 3339. I 5797.7 
'955-56 1997.8 1115.1 1606.2 1345.4 1"65.6 2540.' 8065.6 
1956-57 2409.9 2109.1 2037.0 1805.6 1919.6 2752.7 687".5 
1957-58 2003.3 1734.6 1677. .. '''59.4 1617.7 2497.7 6293.4 

LIMIIIt::fQ BI.!LE CURVE 11l:n1j 1594.2 976.9 0.0 02 

l: 

84.95 84.95 84.95 84.95 84." 84.95 84.95 566.34 566.34 566.34 622.97 622,97 622.97 622.97 
VARIABlE REFl.l CURVES (VOlUME RUNOfF AT THE OAJ..LES) 

1il8.88 km' _ 84.95 283.17 283.17 283.17 339.80 566.34 566.34 566.34 
117.16 km'- 84.95 8495 84.95 226.53 283.17 339.60 "2".75 509.10 
135.69 krn' _ 84.95 84.95 84.95 226.53 283.17 339,80 42".75 509.70 



TABLE 5M 
(Melric UnilI) "'_ ASSURED AND VARIABLE REFti CURVES 

LIMITING RUlE CURVE AND POWER DISCHARGE REQUIREMENTS 
2001 - 02 ASSURED OPERATING PlAN 

"""-'-' &m1 W' = """ ~ oWl EfII - """'-' 0fBJQ "" .... M 

MSUBIiiIl BIiiELL !d.Imllii 1!mI') 
345.7 2600.' 5611.0 6913.4 7489.8 8628.9 8757.8 8049.8 8869.3 6358.3 5816.3 6729.4 8597.8 8757.8 

~1t!DL1ii Bfi:ELL CUB~S Olm') '028-,. 7861 .7 7550.9 7414.9 7322' 8039.3 M41 .7 8757.8 6757.8 
19~30 5423.4 4831 .5 4273.2 3963.2 S016.0 6953.0 8755.4 
1930-31 5932.8 5226.4 4815.8 4578.8 5515.6 8548.8 8757.6 
1931·32 1886.3 1065.5 0.0 515.0 1359.1 3381.1 7106.8 
1932-33 1870.0 1634.1 1718.5 2268.2 J808. , 6980 .6 
1933-34 1065.5 478.8 708.0 1992.5 4820.0 8248.2 
1934·35 _ .7 2842.0 2809.9 2825.3 3263.5 

_. 
7443.0 

1935-315 3418.6 2892.1 2422.1 2254.8 2639.4 4725.4 8537.2 
19315-37 ..... 8202.7 6066.' 7878.1 8817.4 8757.8 8757.8 
1937·38 3158.4 2990.' 2975.3 3143.1 3645.4 4997.2 7861 .7 
1938-39 5758.1 S023.1 4316.8 """., 5240.8 6757.0 8757.8 ",..., 5102.4 4483.1 3907.0 3835.8 ...... 62 19.0 ,...,., 7036.7 "".0 6387.1 66'''' "".6 8757.8 .. 1\141 .... 2 5953.1 5578.7 5310.8 5447.4 6435.3 7359.6 • 1942 .... 3 6065.6 5135.1 56-42.1 5914.4 7023.0 8290.1 '" • ,,.,... 

8757.8 8757.8 8757.8 8757.8 8757.8 8757.8 

'" , ..... , 7965.' 78048.7 - ., 19I5l .5 8631 .1 " , ..... 1886.3 1450.3 1417.8 1510.5 2115.6 31113.9 7471 .2 
' ..... 7 2884.1 2523.2 2463.0 2601 .7 3201 .6 4162.3 7782.9 
1947-48 2278.0 2138.1 2081.1 2000.6 2527.6 3992.6 7477.5 , ...... 3806.7 3678.7 4812.5 5175.3 6226.1 7532.6 8751.8 , ...... 2199.5 1G46.8 19-48.5 2039.0 2535.2 3849.0 8700.3 , .... , 2906.' 2767.6 21111 .1 2799.6 3365.1 4692.3 8113.7 
1951-52 3026. ~ 2775.4 2763.9 2788.1 3223.6 5137.4 8393.3 
1952-53 3970.8 3725.2 3706.6 31113.9 4692.3 5825.6 8265.6 

> 1953-504 "S88.3 1065.5 934.6 1065.2 1596.7 3071 .2 6672.9 • '-55 2323.5 2226.1 2267.8 2J07.4 2815.3 4121.5 6617.8 • c 
'955-56 1886.3 1401 .2 1377.2 1456.0 2OJO.1 3953.0 7514.7 ;; 
1956-57 1484.1 1440.8 1491 .9 2074.7 3563.5 8625.5 0-
1957·58 1065.5 1114.1 1364.7 2081 .8 3631 .5 7798.5 0 

~ 
LIMITING BlM..!; CUmlfi: /trn' l 1886.3 1065.5 0.0 " ~ 

~. , 
'" rowfi:B PlSCHARGfi: BEOUIBfi:Mfi:NTS {mill!: 
~ ASSURED REFti CURVES , 

141 .58 141 .58 141 .58 141 .58 141 .58 141 .58 141 .58 1132.61 1132.87 1132.87 1415.84 1415.84 1444.18 1.72 .• 7 0' 
VARIABLE BEFti CURVES (VOlUME RUNOfF AT THE DAlLES) " 

'" 96.88 kml - 141 .58 509.70 "'>< 566." 822.97 ~9.50 1189.31 1245.94 8 117.18 km1 _ 1.' .58 141 .58 ,.,.58 226.53 566.>< 76-4.55 1047.72 1047.12 -135.89 kml - 1.1 .58 141 .58 141.58 226.53 "'.>< 76-4.55 1047.12 1047.72 <'> 
'" 



TABLE6M 
(Me4ric UnilI, ,. 

DUNCAN ~ 
~ ASSURED AND VARIABLE REFLl CURVES c , 

LIMITING RUlE CURVE AND POWER DISCHARGE REOUIREMENTS 
il. 2001- 02 ASSURED OPERATING PlAN 
0 

"""-'-' &m.t ill "'" tIQY OEO oW! EEII 
"0 

""'" M'Iill ""'" """ Ml oM. • , 
• ~. MS!./B&;C: !!fELL C!.!BY1i llIn', .5 2N.5 453.1 515.3 690.' 733.2 760.5 785.6 712.2 ... , 621.4 602.4 ..... 1323.4 "26.8 
~ 

~WK.1i BIiELL CURVES Ibm', , ,,,..,, 
1096.5 1074.8 1083.1 1100.5 1111.2 1199.8 15()g.3 "26.8 ;; , 

"129-)(1 10904.4 1069.8 1077.5 1000. l 1139.1 1250.5 1537.2 '" 1830-31 "' .• 837.3 953.' "" .• 1()()Q.2 1125.4 15011.3 8 1831-32 157.1 137.7 17 1.5 213.8 "'., 671 .3 12(14.5 
6 1832-33 14-4.6 "., 0.0 0.0 0 .0 236.3 "".1 

'" 1833-34 155.8 202.6 "' .• 4-41.0 816.6 1436.4 
1934-35 'OU 401.0 4-42 .5 471.9 528.7 1110.3 1287.9 
1935-36 298.' 281.4 298.0 322.0 ,... 723.2 1311 .3 
1836-37 971.1 947.1 959.' 976.7 989.6 1106.8 1465.8 
1937-38 330.0 328.6 357.2 J96 .• .... , .... , 1354.1 

." 1938-39 .... 1 ..... 009.' 637.1 669.0 "' .• 1467.2 • ""... 556. , 561.0 Il00.' 651 .0 106.3 914.8 1439.3 '" • ,,.,.., 
756.7 753.8 783.4 837.0 "" 1104.2 1497.3 '" 1941-42 .... , 669,1 "'.5 131 .3 789.8 1024.1 1448.1 '" IIM2-43 650.1 637.6 661.8 .... , 773.4 1079.7 1435.2 ".,.. 1137.9 1127.4 1147.7 1110.2 11&4.6 1280.8 1583.2 

1944-45 1135.1 925.5 947.6 1170.3 986.2 1 106.8 1480.4 ,,..... 
144.6 39. , 30.' 59.0 160.3 538.5 1276.3 

''''''' OS, 125.5 159.8 265.7 643.11 1309.4 
1947-48 225.3 217.3 247.6 273.3 355.0 ..... 1334.6 ,,...., 

7&4.6 764.3 780.0 71i11i1.3 862.7 1112.2 1583.11 
1!M;'50 302.6 284.8 30 ... 326.6 404.' 707.3 1\96.1 
1Q50.51 14-4 .6 \05.0 143.1 166.9 2611.1 623.1 1273.9 
1G51·52 374.5 3'0.0 390.' 415.7 495.2 631 .1 1384.3 
\952-53 3n.l 358.1 386.3 413.5 .... , 778.0 1301 .8 ',.,.54 144.6 39.' 0.0 0.0 88.3 4«.5 1132.3 
'054-55 219.8 211 . ' 238.6 269.' 347.9 .... 1 1141 .3 
'955-50 144.8 39.' 22.0 48.1 146. \ 558.' 1268.3 
1956-57 255.' 23 1.2 252.0 2N.4 369' 669.5 1425.5 
1957-55 144.8 39.' 47.5 81 .5 179.6 535.' 1307.7 

LIMIIItIG BIA.Ii CUEriIi (bm" '44.6 39.' 0.0 0 .0 

POWIiB DlSCHAR!J:1i BIiQUIBIiMlit:U:i (10'111" 
ASSURED REFLl CURVES 

2.53 2.63 2.63 2.63 2.53 2.83 2.63 
VARIABlE REFLl CURVES (VOlUUE RUNOFF AT THE DAlLES) 

42.48 42.48 42.48 42.48 42,46 56.63 58.63 

98.66 km' - 2.63 2.83 ' .83 2.63 42.48 50,97 76.48 82. 12 
117.15 km' - 2.83 2.83 2.83 2.83 11 ,33 16.99 76.46 82. 12 
135.69 kml _ 2.83 2.83 2.83 2.83 11 .33 16.99 76.46 82.12 



1928·29 
1929-30 
1930-31 
1931·32 
1932·33 
1933-34 
1934-35 
1935-38 
19J6.37 
1937·38 
1938-39 ,,,.... , ..... , 
IG41""2 
1942""3 , ..... ,90«, , ...... , ..... , 
1947-48 , ..... , 
1949-50 

""'50 19!il·52 
la52·53 ,,,,... , .... .. 
' .... 56 
1~57 

19!i7·58 

&1<ill 

8034.5 

&.<;,11 liEf = 
883-4.5 6634.5 83B7.9 

TABLE 7M 
(Metric UnIts) 

"OCA 
UPPER RUlE CURVES (FLOOD CONTROl) 

END Of PERIOD TREA TV STORAGE CONTENTS livTl' ) 
2001 -02 ASSURED OPERATING P\.AN 

""" W; .wt ill """ 8387.9 8387.9 8283.5 8189.3 ""'.0 
8202.5 8035.6 7650 .• 
83B7.9 63B7.9 8387.9 
75911.-4 6858.3 ""' .• 
7588.8 ..... , 
7596 .• .... , 
81-41.6 1932.6 7693.3 
7588.6 ..... , 8088.' 
761 • . 0 721M.3 6720.3 
11010.9 7fS5g.1 7282.1 
8387.9 8387.9 83B7 .11 
7588.8 ..... , 8088. 

8387.9 8387.9 8387.9 
7812.2 7291 .• 8715.9 
7588.8 ....., ""'. 
7596 .• 8858.3 
7588.8 ..... , 
7598 .• .... , 
7588.6 .... , 
7596.. 8858.3 
7568.6 6868.1 

Will .".,. 

8085.0 8085.0 
7850 .• 7850 .• 
83B7.9 8387.9 ""' .• 8088.' 

7693.3 7693.3 
8088.' ""' .• 
8720.3 8720.3 
7282.1 7182.1 
6387.9 8387.9 
8088. 8088.' 

8387.9 8387.9 
8715.9 8715.9 ""' .• """' .. 

MaY 

82-42.8 
11075.5 
&458.6 
""'.2 

8130.8 
""'.2 
1269.' 
7870.3 
8458.8 
0805.2 

8458.8 
7266 .• 
""'.2 

6594.8 
6805.2 

Jllli 

8435.8 
8350.7 
65-45.2 
7105.8 

831-4.5 
7705.6 
7~1.7 

81.5.0 
a545.2 
1705.8 

85-45.2 
"".0 
7705.8 

1762.3 
77OS.8 

oM 

6&34.5 



TMLE 8M 
(Melril; UnIts) ,. 

ARROW • 
UPPER RUlE CURVES (FLOOO CONTROl) • C 

END OF Pf.RIOO TREATY STORAGE CONTENTS (twn') ~ 2001 -02 ASSURED OPERATING PlAN 
0 
~ 

~ t.lJ!ill &m.I ~ ocr """ W; "'" ill ..... t.I'!ill """'" """ .!!lli .M g). 
0 

'" 1928-29 8757_8 8757.8 8757.8 844IUI 8449.8 7524.3 7524.3 7524.3 7524.3 7556.3 7811 .9 1918.7 8751.8 8757.8 :!! 1929-30 7335.6 1164.4 6975.7 7022.0 7102.2 7542.4 • 1930-31 1524.3 7524.3 7524.3 1558.3 7811 .9 1916.1 0 

1931·32 5802.< 4190.3 2466.9 2485.1 2756.3 5442.5 ;; 
" 1932-33 5782.5 4208.8 2466.9 2536. 1 4310.2 1424.2 '" 1933-34 4366.9 56;.t .2 8757.8 8 1934-35 2466.9 4m.1 1424.2 -",..,. 5802.4 4190.3 2811.9 JJ80.' 5222.3 8757.8 6 
'" 1936-31 1195.0 6896.5 6588.' 6823.9 6742.3 7991 .1 

1937·311 5782.5 4208.8 2466.9 2649.4 3127.5 «80.0 1700.9 
1938-39 6323.2 5238.9 4031.6 4201.1 4509.6 6511 .1 8151.8 "....., 8834.' 8 188.4 5498.2 5595.' 5824.1 7121.9 
,~, 1524.3 7524.3 7524.3 7556.3 7811 .9 1918.7 

" 1941 .... 2 5182.5 4208.8 2466.9 2805.' 2813. 1 4731 .7 • 1942-43 2718.7 323-4.4 3523.8 5645.2 '" • ,,,,... 
7524.3 7524.3 7524.3 7556.3 76 11.9 1916.7 8751.8 

~ ' .... 5 6319.3 5230.8 4025.9 4091 .9 4287. 1 5795.5 8190.0 ,,..... 
5182.5 4206.8 2466.9 2824.2 3039.4 5385.' 8757.8 , ..... , _ .8 3328.8 5253.8 

1947-48 5802.< 4190.3 253&.1 2894.8 5423.8 , ...... 5182.5 4208.6 2800.4 3366.5 6103.0 

".~ 2466.9 2466.9 2125.0 
U~50-51 3316.4 8166.5 
1951-52 5802.4 4190.3 2811.9 3291 .2 4365.8 7313.8 
1952·53 5782.5 4208.6 2586.5 2869.8 3611 .9 ,953-'" • 2175.2 3983. 1 4843.8 
""'-55 _ .8 2888.' 4045.9 7889.8 ,.".." 5802.4 4190.3 2488.9 2976.5 4810.2 7323.1 ,,,,..., 

5182.5 4208.6 2838.9 2995.' 5488.' 8157.8 
1951-58 2561 .3 2913.7 5488.5 



l£M &IGl> &m! S<f ocr 
Ig;n.2{I 1720.8 lnt1.8 1726.8 1726.8 
Ig2fl.30 
18»31 
1831 ·32 
1832·33 ,,,,.,, 
1834·35 ",..,. 
18J8.37 
,(137·38 
193&-39 ,,-,-, 
1941~2 

1942~3 

" " .... • , ..... , 
'" • , ...... 
'" ' .... 7 

1847~ , ...... , ...... 
1~51 
1(151--52 
1(152·53 ,,.,.,. 
1es.·55 ,,,,. .. 
1858-57 
1(157·58 

TABLE 9M 
(Metric Unils) 

DUNCAN 
lJf'P£R RUlE CURVES IROOO CONTROl) 

ENOOf PERIOOTREATY STORAGE CONTENTS (hm') 

2001 · 02 ASSUREDOPERATN; PlAN 

MQll O<l< oWl "'" "'" 
1720.8 1233.3 10234 833.8 833.8 

.... 2 7N.0 7N.0 ""., 100.' 708.8 
878.4 160.3 160.3 ""., 
878.4 
924.1 ...... ...... 
718.(1 "".3 250,3 

7Il<.' 228.8 " ... 741 .8 282.3 282.3 
845.3 494.5 494.5 
803.7 4\5.7 415,7 
114.1 436.5 436.5 

1011.8 81U 818.9 
941 .7 676.4 678.4 .... , H10.3 160.3 

678.4 
807.9 614.1 614.1 .... , 160.3 160.3 

878.4 

""., 
878.4 

"'., 

tffi1> 0fBl!I "'" MJ .... 
851.7 N2.0 1085.8 1405.3 1726.8 
I!OO.' 838.7 1052.8 1388.(1 
727.1 7819 "'.3 1359.8 
197.9 "" .• "'.2 1491 .(1 
183.7 230.1 .... , 1402.8 
180.3 310.1 "" .• , ... , 

"".3 458.0 IH14.2 
174.4 291 .9 .... , 1726.8 
""'.7 703.4 .... , 1337.3 
218.7 291 ,8 "'.2 1350.3 
207.4 " .. 978.(1 1728.8 
311.2 369.2 1004.8 
518.2 581 .0 842.1 1283.2 
437.9 4(13,0 1073.8 1728.8 
470.2 "' .• 707.6 Hilla 
837.0 887.8 1075.0 1399.9 
681.6 683.6 12079 1728.8 
185.2 233.8 7N.5 1584.2 
IN.4 249.6 "'.2 1540.4 
180.3 leo.3 735.2 172&.8 "'., 877.7 I08UI 
160.3 160.3 449.8 1285.2 

887.5 1307.0 
184.8 "'., !23.9 

175.9 201.2 574.0 1278.8 
17V. l 205.' "'., 1339 8 
175.9 191.9 311J.O 11(15.9 
160.3 201.2 852.3 1432.2 » • 1!2.3 219.9 .'" "'45 • c 
IN.4 235.6 879.3 172f1.8 ~ 

0 

" • iil 
~. , 
'" " .. , 
" " 
'" 8 
6 
'" 



TABLE 10M 
(Metric Units) ,. 

COMPOSITE OPERATING RUlE CURVES 
~ FOR THE WHOlE Of CA.NAOIAN STORAGE C 

END OF PERIOD TREATY STORAGE: CONTENTS (tvn' ) ;; 
"-2001·02 ASSURED OPERATING PLAN 
0 
al 

nAB t.lJ<ill &m1 Off Q<;I tlQ'l a.<: "." rut "'" t.f!ill """" """ Jllli .M 
iii 
a . , 

<C 
'028-20 19119.2 19098.6 18134.7 11056.2 16004.4 14900.3 14637.8 13371 .9 11312.5 10278.2 9118.5 10827.7 15940.8 19119.2 .. 1929-30 10988.7 ...... 8214.2 7824.8 8376.2 10827.7 15940.8 ~ 193()..31 12132.9 10531.0 9119.0 8498.5 8815.8 10647.1 15940.8 
1t131·32 -.. 2926.4 1174.3 2089.4 3211 .2 6613.6 14371 .6 ;; 

" 1932-33 3835.8 3284.8 3142.9 "". 3630.3 6.346.0 13517.0 '" 1933-34 • 3625.1 2196.3 637.1 868.' 2303.2 7318.8 15591 .2 8 1934-35 6649.1 5891.7 5274.1 5051.3 5132.2 7690.8 1«40.1 -11135-30 6162.4 558\ .9 4786.5 4355.7 4959.0 8312.11 15880.1 :a 11136-37 14308.5 12676.8 11070.1 102711.2 9116.5 10627.7 15940.6 
1937-38 6204.3 ,... .• 5052.7 5033.9 "".8 6186.3 15043.11 
1938-39 11288.1 ..... 0 7933.1 1653.0 7591.8 10609.4 15940.8 " ..... 10072.7 8427.1 1211.3 6964.2 78 15.4 10311.3 15940.8 , ...... , 13653.0 11996.4 10744.2 10115.9 9135.1 10789.0 15900.7 .. 1~1"'2 1104&.6 8763.5 6711.9 6343.8 6083.9 8830.0 15940.8 • 1~2"'3 10105.8 8590.0 6148.0 ...... 8533.2 7«8.9 13186.2 <C • , .. ,.. 14837.8 13311.9 11312.5 10218.2 9176.5 10821.1 15940.8 

kl , ..... , 13432.8 11044.7 8529.1 8013.8 1627.3 9893.8 \5533.0 , ...... 3625. \ 246e.4 22112.7 2130.9 29M.' 8131.1 '4106.3 , ..... , 4822.11 3991.6 3915.8 3814.2 4755.5 1883.1 15111 .9 
1~1-411 4091.8 3493.0 3356.' 3081.4 3833.0 6630.5 14M2.11 , ...... 10203.5 ~28 .2 6943.7 8722.3 872tS.1 1020 1.3 15940.8 , ...... ""., 4075.1 3939.3 3762.4 4291.2 5672.9 12050.0 , ..... , 5381 .5 4935.8 4814.3 «01.3 4580.3 6131 .6 1S-407.2 
1951-52 6107.1 ..... , ...... 5329.2 8022.3 78211.4 14011.3 "'2.., 8338.5 1571 .2 6216.6 6082.9 5834.7 7403.4 14612.3 
'953-5< 3625.1 2081 .6 1861.1 1151.9 2497.5 5260.' 11098.0 
1954·55 5845.8 5.25U 5234.0 """., "' .. 784 1.5 13558.11 , .... " 4028.6 3155.4 JOO5.' 2850.0 3642.5 7051.6 14811 .6 
1956-57 4551 .4 3754. \ 3638.1 34111.8 4214.3 7005.6 15940.8 
1951-58 4034.2 2839.3 2839.5 ""' .• 3819.1 ..... 0 15125.9 

NoIe: The aboYe ORCs .... mted \0 !ndividutII project flood control rule CUf'Yes. 



TABLE 11M 
(Metric Units) 

COMPARISON OF 

Assured Operating Plan for 2001-02 

RECENT ASSURED OPERATING PLAN STUDIES 

1997·98 1998·99 1999~O 2000~1 2001-02 
MICA TARGET OPERATION 

(hml [1COOt.x] or ml/aluxx.JUtJ) 
AUG 15 6455.9 8455.9 8455.9 8529.3 8529.3 

AUG" FULL FULL FULL FULL FULL 
SEP FULL FUll FULL FULL FULL 

OCT "2".75 311 ."9 8387A 8284 .7 8J09. ' 
NOV 538.02 7966.6 7770.9 7"77.3 566." 

DEC 651 .29 65H.6 679.60 707.92 622.97 

"'" 619.60 679.60 707.92 736.2 .. 1\79.60 

FEB 622.97 622.97 622.97 651.29 594.65 

MAR 538.02 622.97 59«.65 622.97 622.97 

APR 15 259.6 210.9 382.' 736.2 .. 798.1 

APR 30 0.0 137.5 259.8 259.8 137.5 

MAY 283.17 283.17 283.17 "6.53 283.17 

JUN 283.17 283.11 283.17 226.53 283.17 

JUL 8211 .3 8333.6 6455.9 6455.9 8455.9 

COMPOSITE CRC1 CAHADl4N TREATY STORAGE CONTENT (hm~ 
1928 AUG 31 19119.2 19119.2 19119.2 19119.2 19098.6 

19'28 DEC '''082.1 15293.5 13746.0 13218.2 12992." 

1929APR15 1660.5 "'01 .2 "313.6 3909." 3568.9 

1929 JUL 16192.0 171"0." 16920.7 17 .. tQ..3 16234.5 

COMPOSITE 5O-YR AVERAGE CAHADl4N TREATY STORAGE CONTENT (hm') 

AUG 31 176045.1 17918." 17648.9 18079.9 18134.9 

DEC 12782.8 13662.5 12925.6 12619.1 121512.6 

APR15 1785.3 217".0 J.4&4.0 2815.3 27n.6 
JUL 1741".7 17397.0 17369.1 ln95.8 1e002.B 

STEP I GAINS AND LOSSES DUE TO REOPERAnON (MW) 

U.S. Arm Energy -0.' -5.1 -1.5 -0.3 02 
U.S. Dependable Puking CapltCity " .0 21.0 0.0 -2.0 0.0 
U.S. A...g . .t.nnu.1 Uaab6e Sewodary Energy 13.9 18.9 19.5 16.2 2U 

BCH Firm Ener;y " .7 26.7 102.2 60.' "8.3 
BCH Dependable Psalm; Capacity 19.0 18.0 ·3.0 -36.0 25.0 

BCH Avg. ~I UUbIe Sewodary Energy ~3.5 -18.5 ~2.9 ~3.B ·29.7 

COORDINATED HYDRO MODEL LOAD (MW) 

AUG 15 '0223 'OO8J 9793 """13 '04" 
AUG 31 10259 '0203 9925 10125 10439 

SEP 10121 9957 9630 '0095 '04" 
OCT 10153 ..., " .. '0046 '03M 
NOV ,'''52 11305 11297 11381 11826 

DEC '2582 12787 12766 "836 13012 

JAN ,,,n ' 36<0 13725 ,,, .. 13382 

FEB ,,... ,"'" 1257 .. 12765 12502 

""" 11948 11994 12113 11807 11667 

APR 15 "." 11871 11099 11332 11187 

APR 30 , J.431 12"25 12672 '3025 ,,.,5 
..... Y 18210 15701 17263 '''341 "." JUN 13781 '468' '4699 11 925 12590 

JUL ill§§ ~ - = ~ 
ANNUAl.. AVERAGE 12171 12117 12131 11850 115119 

Page 33 



Assured Operati ng Plan for 2001-02 

Appendix A1 
(English Untts) 

Project Op .... tlng Procedures 
2001-02 Assured Operating Plan and D.termlnatlon of Downstr.am Power eenefrts 

Deftnltlon 01 apUt month.: 
Act (April 1-30): Au 15 (Aprtll-Aptil 15); Aor3O (April 15-Apri1JO); Aug (August 1-31): AuQ 15 (AuQv!;1 1-15): Aug 31 lAugus116-31J_ 

N' fI!I {Nwmbtd Conm.nt Iypt 

C.ntdl.n Pro!tcts 

"'eI (1190) 

Arrow (1131J 

Duneln (IN1 J Minimum Flow 

Maxm.om Flow 

B.HSnltm 

Hungry HoI'H (1530) MirWfun Flow 

KMT (15101 

RlQu!!'IfIlIf!ti 

JOOO •• 

'IX"" 
HXlOO "' 

""""' 

814 .7 kWd 
42t1.3 ksfd 

0.0 ksfd 

0_0 ksfd 

1 ftlday 

"".., 

2893.0 PI 
2890.0 ft 

2883.0 ft 

"""" 
No VECC Iirrit 

--

In pI3JOII On AOm, 
AOP80, AOf>6.04 

In place IrI AOP79. 
AOP80. AOf>6.04 

IrI place in AOP79. 
AOPSO, AOf>6.04 

IrI pItce in AOP79. 
AOPSO. AOf>6.04 

(!RI OC agteMIItnI 
oo_~ 

~otlgJIIUC 

""'" 

In pIaoIt in AOP79. 
AOP8O. ,.t.()f'84 

VEGG Iirrit IlOI ., 
place IrI .... OP79 

In pIaoIt in .... 0P80. 

""""' 
MPC 2-1";2. PNCA. 
IUbrrittaI sirriIar 
~,Jun.Aug 
15, in .... OP8O 

FERG.A0P80 

Conc:WonI pet'7I'Jtting, ~ be on FERG ..... OP8O 
Of about. empty Mar It1d Apt 15 



Appendix A1 
(English Units) 

Project Operating Procedures 
2001 -02 Assured Operating Plan and Determination of Downstream Power Benef1ts 

DefInition of aplll monthl: 
~ (A/ri 1-30); ~ 15 (April I-April 15): Apr30 (Apn115-ApriI 30): Aug (AuguslI-31): Aug 15 (Augusl 1-15): Aug 31 (August 16-31 ). 

"'""" N.,.,.. fNumbtr1 eonltoln! 1m 

Thompson FIUI (1-480) 

HOllon Rapldl (I'1O) lo4i""""'" Conlene 
For seep I: 

lo4irWn"un & MaxlmJm 

C"'" .." 
For Slep II & III : 

C.blnet GcHve (1475) 

AI""I FIUIII465l --
FOf Step I & I,: 

FOfStep 111; 

Other Spill 

Rtawlrtmt!l" 

116.3 kstd 
112.3 ksld 
78.7 ksld 
26.5 ksld 

0.0 ksld 

116.3 ksfd 

""'" '" 

2331 .0 ft 
2330.0 n 
232 1.0 f\ 
2305.0 ft 
2295.0 ft 

2331 .0 n 

May -Aug 31. 
Sap - Jan. , ... ..... 
EIT"4)!y ~ IS. ~ 30. 
and (Of eod of CP 

-""'"" 

(Dec may fill on restJk:tion , note below) 
582.4 klld 2062.5 n Jun - Aug 31 
-465.7 ksfd 2060.0 n Sap 
IiD.4 ksfd 
57.6 kstd 

190.4 kstd 

2711.0 ksld 

2054.0 n 
2051 .0 n 
2054.0 n 
2056.0 n 

Cd 
Nov-~ 15 
~ 30 (.-rw.' eod of CP) 

"" 
0ptirTun to NIl CP & L T to JuI-Oct SIo4INs. 

Keep fill 011 begifwling of CPo Optirrum \0 run higher than SMIN in CP & LT 
(excepI \lIMn oc:caslonaIly drafIlng below S Io4 IN \0 meet toad). 

439.5 kstd 2059.4 n May 
582.4 ksfd 2062.5 n Sap 
465.7 ksId 2060.0 n Cd 

Drate 1"10 mont than 1 n below Nov 20 elevation !hrough Dec 31 . 
II pro;ec:t filla , dr1Ite no more than 0.5 te. 
Dec 31 -Mar 31 operate ~ SMIN and URe within aboYe DOled 
dran Iimita. 

A.ppendbl: Al- 2 

In place in AOP84. 
similar oper;Ieion in 
AOP80 

In place in AOP80, 

"""'" 
In place In AOP80. 
AOP84 

.. -"""'"' AQP80and 

....... ""by 
minirrum CXlOIent.s _ ...... 



Appendix A1 
(English Units) 

Project Operating Procedures 
2001~2 Assured Operating Plan and Detennlnatlon of Downstream Power Beneflta 

DefInItion of Ipl lt month.: 
Apt (April 1-30); ~ 15 (Aprill=Afri 15): Apr30 ("friI15=A.pri1 30i; Aug (August '·31): Aug 15 (August '_IS): Aug 31 lAu§!UII I6-31 j. 

N'melNumlttr1 Coo'tnlol Typt Rtgylmot!'JtI 

Boll c.nyon (1480) 

GnilOO Coulee (1280) MitWn..wo Flow 
JOOOO '" 

MirWrl.om ConI8l1l 843.9 k,fd 1240.0 fI 
0.0 kskl 1208.0 n 

Seep II & III oo/y 2557. 1 kafd 1288.0ft 

Maxim.m Content 
Step I only. " In 

1.3 flIday 
1.5 ft/oay 

Chief JoM9h (1270) OO-Spill 

Well, (1220) 00- Spill "00 '" 

Fi$hSpiII 

Rocky Ruch (1200) 

200 d. 

Rock '-I,nd (1170) Fish Bypass 

""'" Spil 2200 '" 

Fish Spit 

PriMl Rapid, (1180) Mir*n.m FIow 

FIllh B~ 

2200 '" 

Appendix A 1 - 3 

NoMNo<od 

"'-
- 'Y 
Enw at end 0# CP 

......-
()per.Iting room Sap • Nov 
()pefaling room Dec - Feb 

(bank sIoughaOel 
(COnstraInt subrritted as 1.5 ftioay 
Inlerprele(l as 1.3 ftIday mo. ave.) 

"'-"'-"_ 
Bypass noI m:odeIed (inltalalion date 
Nt 10 year 2010 in 1npu111ie). 

Aug 31 • Apt 15 (leakage) 

""""""'" 
Bypau not modeled (installation date 
WI 10 year 2010 in input file). 

"""""" 
Bypasa not modeled Installation datil 
set to year 2010 In input file). 

"'-"""""" 
LIml '""""" 

8 j1pU11 no! rrodeIed (irlstaNation date 
set to year 20 10 in input file) . 

All period, 

"""""" 

In place In AOP19. 
.... OPSO . .... QP&oI 

Retain al a power 
ooerallon (for _I 
In place in AOP89. 
Retain as iI POWW -

With fish IiIcIder 

W~hfish~ 

With fish ladder 



Appendix A1 
(English Units) 

Project Operating Proeedu .... 
2001~2 MSu'" Operating Plan and O".rmlnlltlon of Downstream Pow., s.neflts 

o.tInttion of "PI1t months: 
A4lt (Apt1Il-3O): Apr 15 (AprIl l-Apr1 15): AprlO (AprIIls.Apri1 30); Aug!Aut* 1·31): Aug 15 (August '·lS); Aug 31 (August 15-3'). 

"'!!'IIINumbt«2 CooltrJlnt Typt 

BrvwnIM (717) 

,." ...... 
",,",'pO 

John o.y (oMO) 

'oh .,. 

Btaulrtmtfltl 

5000 do 

2GU ksfd 

3415 cis 

800 do 

50000 do 
1250("" 

1110.0 ks1d 

4-40.0 ft 

2&5.011 

"'- In pIaoa in AQP7V, 

AOP8O, """" 

~ 10 UN "old"" ~ opcqtion 2,'-9' PNCA 
(1nt codes) prO'IIded by 'PC and subn"ittal 
uNCI in AOP Iino8 A0P;1. 

Mora _ , i'llormallon lot" BRN from 
IPC operlItes the prqect ... ~ 
(depelldilllg 0II1nIIoooo Ulimates) and 
b /low augrraulion .,., _tel" 
~tLQ control (S. o.v;. 
c:r:wn"TU1iciIIlion wiIh IPC. l1iK12 and , ... , 
Bypass not rrodeIec1 (nsta/IiJtion date 
MIla year 20'0 in!np.n file). 

"'-.... .... .... 
Run a t all periods 

.... 
Bypass not modeled (inslWlion dilte 
set 1O)Uf 2010 in ~ Ne). 

"'-.... 
"".­
Dec· Feb 



Appendix A1 
(Engllsh Untt.) 

ProjKt Operating Procedures 
2001~2 Assured Openltlng Pt." .nd Detfimination of DownatrHm Power Benefits 

DefInition of .. It month.: 
~ (kJrIIl.JO); "'" 15(AprilI-AprfI1S): Apr30 (A(IriI1S-1.pri1 30); ~ ""9* ,-31 ): Aug 15""911' 1.15); Aug 31 (August 16-31). --HlIDIINumbtd ContDInl Typt RIQU!mntnta -
~o.lI"l3$5) F"osn Bypass 8yp8S1 not trodeIed (","alation date 

_1O)'Mr 2010 in input fila). 

""'" ... 1300 dl AI ....... 

IraemlJnIaI Spi_ ..". 

FiI/'I Spil 
R_ 

......... - 50000 '" -.-""'" '" Dec · FeD 

Bonn.-vll" {llO} F'rsh Bypass 8ypeM not modeled (lnStdaIion date 
.... Io)'Ul' 2010 i'I inpuIliIe ~ 

"""' ... """ d. AI ....... 

~1Ci.I.UI S~ ..... 
F'oth SpiI ........, 

"""-""" (COfTII Uno (111&5)) ~FkJw """ '" AI ....... BCHydro agoea j .,ls ,,., 

""'" 0perI1. 10 UC oruer.. CRTOC~ 
~....-...~ 

~1t\9381JC 

""" 
Cl*atI (1210) MInimJm Flow """ .... period, In place in "OP7i, 

AOP80. A0P&4 - """"" 308.5 k.sfd 1098.0 It "' .... 'exoept 8. !--sed 10 in place in AOP71l. 
~ aI WId 04 aitlcaI period) . AOf'8O. """" 

Couwd''''-L -- 50 d. AI ....... In place WI AOP71I. 
('341 ) "'0P80. AOf>8.4 

.........., """""" 112.5 ksfd 2128.0 fI Moy .,... in place in A0P79 

Appendix AI· 5 



AppendlxA1 
(English Units) 

Project OperMlng Procedu,... 
2001'()2 Assured Operating Plan and Determination of Downstream Power Beneflta 

DorfInltlon 01 IfII lt ITIOI'Ithl: 
Apr (AprI l -Xl): Apr 15 (Aprl I-Apft 15); Apr30 IAprlI~ 30): Aug lAugu!t ' · 31 ): Aug 15 iAu;uli '·15t, Aug 31 lAug:u!t 16-31). 

HIf!'S(Numbtd 

O!tttr Mllor StIR I PrvitctI 

Ubby (11110) 

WIthout IWrveon 

Con·nlol Typt 

MiI'Inu'T1 Flow 

Other Spill 

Btavlrtmtnti 

""" do "'_ In place In AOP19 

,"" """'" 
2OOd. .... periods 

By ~ )'Nt': ,4",_,.,),.111. • . , 1 p~ • Aug 1928 • .IUI 111211 
rnl.9 Qf(I 23&3.0 ft "'" ""' 2-1-93 PNCA 
876.5 kIfd 23M.on 1929...., 1YbmUaI," pLaoa 
603.6 kllkl 230'11.0 " 11129 Feb """"'" 2147.7 QId 2443.0 n '929 JuI (wIG SUgeOn) 

852.0 ksfd 2353.0 n 11130 Dec 
433.2 Qfd 2334.0 " 1930 Jan 
389.3 ksfd 2330.0 ft ' 930 Feb 
348.5 ksld 2328.0 II. 1930 Mar 
297.4 1ufd 2321.0 " , 9JOApr 15 
444.2 Itsfd 2335.01'1 ,9JOApr 30 
"99.1 ksfd 23'0.0 ft 11130 May 

1344.15 ksfd 2402.0 II 1930 .!un 
lnl ,II ksfd 24~.Ott 1\131) JuI 

311.8 klfd 2323.0 It 1931 Dec 
192.2 ksfd 2310.0 fI "'31 Jan 
103.1 kdd 2300.0 II ' 1131 FI!Ib-Apr 30 
192.2 k.s1d 2310.0 ft 1931 May 
67e.5 ksfd 23M.Oft 111 31 Ju'I 
868.0 k.s1d 2310.0 ft Hil I JuI 

174.4 ksfd 2308.0 ft 1932 Dec 
103.1 ksfd 2300.0 n 1932 Jan 

0.0 ksfd 2281.0 II Errw al and of CPO-

m ,lIksfd 23&3.0 tt '" ""' 
~ laJO · No more !han 373.1 k.td ~than JtIy 1m 
JtIy 1931 • No more than 557.1 k.td lower thanJdy 11130 
MarctI • • I~ PNCA 8(c)2(cj 

2-1~ PNCA 

1UbrritIaI. in place 

in NJPO() Wid 
AOPOI (wlo . .....,." 

Appendix Al- 6 

Oper.oote 10 "-' IJC Otdets for ComI CRTOC aor-nent 
Unn on pn;ocadlqs 10 

~1"lt 11138 UC ..... 



Appendix A1 
(English Units) 

Project Operating Procedures 
2001~2 Assurttd Opendlng Plan and Determination of Downstream Power Benefits 

DefInition of -.Mit months: 
AfJT CAoril1·30): AfK 15 C"," 1""," 15): Ap30 (April1~ 30): Y (Augual1.31 j; Au§! 15 (AI.y.I!t 1·15): Aug 31 (August 16-31). 

e-. 
MIme INwmbtd ConmlDl Typt RtgvirtmlQtI -Dworsn.k (535) Minim..wn Fbw "'" '" ... - 2·1-9l\ PNCA --

Maxm.otn Fbw ,<000 '" 
",,,,,,,,,,. 2·1-9l\ PNCA ........ 

25000 do (up to for I'Iood control) 

MIfWTUTl EIeY 395.81u1d 1520.0ft $MIN Apt-Aug 3t 

Stan .. yr CP 81: 392.8 ksfd 15111.5 n (112 ft lower) 
End .. 'If CP at: 330.3 bid 15011.7 n (111.5 n higher) 

""" Rl.wI on .,...,.,....,.. !low Of ftood 0ltICr"0I oI:lservng IT&UTUTl & 2·1-9l\ PNCA 
minwn.m!low ~ .. ~ excepI kl ~ ........ 
LWG~; 

lWG T.,-get Flow 
85000 '" 

~ HXXlOO '" Apt 10· Joo 20, 3I1(l 

50000 do ~ """" d. Jun 21. Aug 31 . 

Other Spill 
'''' do 

Lower Gnlnlb (520) Bypass Dete ..... 
"""' ... "''' '" ... ---- -''''' ... 16.0'10 ""''' 2·1..Q6 PNCA ... "" Apr J() & MiIy ........ 

" .N ..... 
Maxirn.lm Spil 20000 do 

......... , .. t 1500 cb "".-
""" 22L8ksfd 733 ft Rl.rI at (MOP) ~ 30 · OCI. 

245.6 ksfd 738 ft Rl.rI ;It .. oIher perioOr.. 

UttNo Goose (511) BYPhI Dele ..... 
""'" ... "" do "'-~iO. , ... 1tII Spill --
FiIh Spill 16.0'10 ""''' 2,1·96 PNCA ... "" Apr J() & May ...,.,..,. 

" .N ..... 
.............. 20000 do 

MriTun Fbw t 1500 cfs "".-
""" 260.21tsfd 63J.Oft Run at AfX 15· Aug 31 . 

286.0 ksfd 63a.O ft Run _ .. au- perioda. 



Appendix A1 
(English Units) 

Project Operating Procedures 
2001-02 ANured Operating Plan and o.tennlnatlon of Downstream Power Benefits 

DefInition of -.pili months; 
ApT (Aprill.JO): ApT 15 (April I-April 15): AprJO (AprII I 5-AptI30): Aug (August 1-31): Aug 15 (August 1-15): AlIW 31 (AuguslI6-31). 

NIIMINymbt!1 Con·trJlnl Typt RtgylrtfDlfltl 

l ow., Monu""'"tal Bypass Date A bypass date of 2010 was ,504, . ....".,. 

oo-S"" '''''', All periods 

FISh Spin 16.2% """ 2-1--96 PNCA 

40.5% Apr 30 & May ...-
27.0% .., 

Maxlm.Jm Spill ''''''' '" 
Minirrum Flow 11500 ds ---
""" 119.5 ksfd 537.0 It Run at ApT 15 - Aug 31 . 

190.1 ksfd 540.011 Run at all ott." periods . 

Cusnman (2206) 00- SpiI HXl '" 

Whit. River (21110) 
""'" SpiI '''' '" " """". 

Round Btrtte (390) Other Spill 2OOd, ,,-

Appendix AI· 8 



Appendix A2 
(Metric Units) 

Project Opo,..tlng Procedures 

Assured Operating Plan for 2001-02 

2001'()2 Assured Operating Plan and Determination of Downstream Power Senefits 

DefInition 01 split month.: 

Apr (April I-lOt Apr 15 (April I-April 15): AprJO (April 15-AQf1IJO): Aug (August 1-31t Aug 15 (Augua! 1-15): Aug 3 I (AoQusI 16-3 1 ). 

N'B INumbtrl 

C.Didl.D Projtctl 

Mica (1190) 

Arrow (1131) 

Ounetn (1 "1) 

BAHSUlm 

KIfT (1510) 

eon.trJlnl1m 

Minn'un Flow 

""'" 
Mirwn..om Flow 

RtQulrrnrnti 

2.113 mlJ, 

1503.11 tlml 

1043.0 tlml 

O.Ohml 

0 .30 nVday 

0.30 nYdIy 

MUS! m 

8&0.87 m 

8111.74 m 

--
No VECC Ii"nit 

In place., "OP79. 
"OPSO. "QP6.4 

In place in "OP1i, 
"OP80. "OP64 

In place., "OP7i. 
AOPaO. ,,0P&t 

In place in "OPN. 
"OP80. AOP84 

pnoc agre.nenl 

00 """*"'" ~ 
.'ip!eo '"'' ll1J11 UC 

""'" 

In place., AOP79. 

""""'. """" 

VECC mt 001 in 
place in "CP1'i1 

in place in "0P80. 
AO<'8< 

MPC 2-1-92. PNCA 

........... """" 
openbOn. Jun.Aug 
15. " M>PeO 

FERC. "QP80 



Appendix A2 
(Metric Units) 

Project Operating Procedures 
2001-02 As.ured Operating PI.n .nd Determination of Down.t .... m Power Benefit. 

DefInition of ,pllt month,: 
Apr (AprlI-3O): Apr 15 (Aptil l=Ap11 15): AprJO (A£riIl5-ApriI301: Aug 1Augus! 1-31 ); Aug 15 (Augus! 1-15); Aug 31 (August 16-31). 

N'm INumbtrl CRnMlnl Type 

ThomplOD FIll, 

Noxon Rapid, (1 ... 0\ MInirn.Im Conlenl 
for Step I: 

Alben! Fail, (i46$) 

Minim..om & MaxImum 
Con .... 

for Step II & III: 

MinirnJrn Content 

for Slep I & II : 

for Slep III: 

RlQu1rtmtfl" 

0.0 hm' Condition, penffi1ing, $hoUId be on or FERC. AOP6O 
abtJut, envry Mar and Apr 15 

2114.5 hm' 
214.8 hm' 
192.5 hm' 
64.8 hm' 
O.Ohm' 

2114.5 hm' 

113.21 00'1, 

110.49 m 
110.18 m 
107.44 00 
702.56 m 
699.52 m 

110.49 m 

(Dec rrey iii! on reslric::tion , note below) 

_""'ol 
Milly - Aug 31 , 
Sep - Jan. 

'00. -. ~ Apr 15. Apr 30, 
and for end of CP 

AI! period, 

1424.9 tom' 628.65 m Jun - Aug 31 
1139.4 11m' 621.89 m Sep 
465.8 11m' 626.06 m Oct 
140.9 tim' 625.1400 Nov-Apr 15 
465.8 tim' 626.06 00 Apr 30 (~ a1 end of CP) 
682..8 hm' 626.87 m May 

0ptIm,wn 10 rtII"I CP & L T 10 JuI.-Oct SM1Ns. 

KeeQ lui al beginning of CPo ()P!ifrun 10 run higI"8" than SMIN in CP & L T 
(except when cxx;a,;onal/y drafting below SMIN 10 meet load). 

1015.3 tim' 827.11 00 Milly 
1424.9 hm1 628.85 00 Sep 
11 39.4 hm' 627.89 m Oct 

In place in AQP84, 
sirMar operation on 
AOPSO 

In place in AOP19. 
AO"" 

In place in AOf>8O. 
AO"" 

In place in AOP8O. 
AO"'" 

I<oIlanM Spawning Draft no!"l'lCft than 0.30 00 below Nov 20 elevaticon ttvouoh Dec 31 . ---­AOP80 and 

Other Spilt 

IfDnJiact fills. drlIft no!"l'lCft than 0.15 m. 
Dec 31- Mar 31 0IlIerate ~ SMIN and URC within above noted 
drafllirTits. 

Appendix /4.2.-2 

.,,""',,' "" minirn.Im contents -..... 



AppendlxA2 
(Metric Units) 

Project Operating Procedures 
2001.02 AsauN(i Op«atlng Plan and Determination of Downatr .. m Power Beneflts 

DefInition of "PIlt month.: 

Apt (Ap'i! 1-30): Apr IS lAp!! l=ApI'M IS); Ap'3O IApI! 15-Apr1! JOt Aug (August t·31): Aug 15 (AuQu!t '.'5t Aug 31 (August!6-31). 

H'O'!IfNumbtrl Con.SrJlnl Txpt BtavlrtmtrJtI 

Box c.nyon (1410) ........... 
804g.50 m'4 "'_ In j:lIa(»" AOf>70, 

AOP8O, AOP8I 

2064.7 tvn' 377.95 m ..., Rellillfl IS I DOWtIt 

0.0 11m' 308.20 m Empty.1 end of CP operation (1or 
_I 

S~ II&tll onIy 6256.2 hm' m .55m --
O.el m ()oeratjng room s.o . New In pIac. in AOPfi. 
O.G'm Operating room Dec · Feb Retain IS • poweI' 

0 .40 mfday 
..... _, 

0.'8 rms.y (ConsniN II.Ibtritted .. O.4e nYdey 
inIetpttoled 31 0.0&0 nYday rn:I. IVI.) 

Chl.f JoHph ,,270) ""'" SpI! '4. 16 m'l, AI,.....,_ 
W .. " (1220) ""'" SpI! 33.PS m'lI "'_ With fish ladder 

Fill'! Spill --Rodc:y RHCh (1200) Filh8~ Bype.ss noIlI'IOOIItod (lnItaIation oate 
set to year 2010 ... input file). 

""'" SpI! 5.68 m'ls Aug 31 -Apr 1SIIlMQge) 

'Ioh SpII .""""'" Rode ... ,nd (1170) Fieh 8ypua Bypass no! mooeIed ( .... Iion oat, 
sellO year 2010 In input me). 

''''' SpII """""'" 
W.napum {11"J F..tl 8ypua 8ypa5S noI modeled (nst.lallion dille 

set 10 year 2010 In input rile). 

""'" SpII 
62..30 m'fs "'- Wiln fish a.dOer 

FiWI Spill -
Pn-t Rapld,(11801 Minim.m Flow """_ 

Fill'! 8ypus Bypass not IT'IXIeIed (installlllion Gal. 
tel to year 2010 In input file). 

""'" SpI! 62.30 m'" "'- WiIh IIsh IaOOet 

FiIh~ --



Appendix IU 
(Metric Units) 

Project Operating Procedures 
2001..(12 Aasu"" Op.ratlng Plan and Determination of Downstrum Power Senefit. 

Deftn'tIon of spl" month.: 
Apr (Apr! ,...JOt Ae" 15 (Apr! l-Ap1! ~51i Apr30 lApriII5-ApriI301: Aug lAugus!,·311: A.ug 15 (August 1-15); Aug 31 (AI.IQu" 16-31). 

HI".. (Humbtd Con,lrJInl Typt 

--

""'" S,. 
John D.y (440) 

""'" ... --... 

RlqW1mntOli 

2.83 mO' l 

501 . 1 twn" 

98.040 m'll 

'.'5.83 m'/s 
153.V& m", 

134. 11 m 

8O.nm 

AI_ 
In pIaoa In AOPN, 
AOP8O. A0P84 

Agrae to ~ -old" ~ CIP'Q'tion 2·1-9' PNCA 
Ifni codes) ptOVICIed by IPC and used S4.IbrT'ittaI 
In AOP SII1CII A0PII1 . 

More recent Wotmadon tor BRN from 
tPC OPeflIIM the P'QjeC:! vlilnably 
(depending on inflow .. ,nlesl al"ld tor 
!low augmenUlllon and water 
~Itn COI'IIt'DI IS. DevIl 
0DIT'fTUlicati0 with IPC, ,Q512 and 
1994), AI_ 
ByPaSS no! modeled (insutIaOOn dal. 
lei 10 year 20 lO in input ~). 

RI.WI at aI periods AI_ 
Bypass not ~ (installatiorl date 
MIlO year 2010 In input flle). AI_ 
---­Dec- Feb 

Bypom not rrodeIed (~tiotI date 
MIlO year 2010 in inpuC file). 

""-­Dec - Feb 



Appendix IU 
(Metric Units) 

Project O~lng Procedures 
2001.02 Assured Operating Plan and Determination of Downstream Power Benefits 

Dotf\nltlon of apllt month.: 
Au (Apr! '·JOt ,t,pr 15jApr!! ,.ApriI 15): Apr30 (April 15-,,*" JOt Aug (A!.Ipu!! 1-31 t Aug 15 (AIJgu!I'. 151: Aug 3 1 lAupu!! 16-31 ). 

"'lmt INumbt!1 

BonM"ttU. (l2O) 

Kootenay Lake 
(Com! Uno (1165) 

CI*ln (12101 

Couer d 'Alene L 
(1)41) 

CgOmol Typt 

Fish SpiY 

RtQu1rtmtntJ 

227.e7 m',. 

1.42 m'" 

7501.8 tim' 

m .2rm' 

334.87 m 

648.111 m 

Bypas noc I'I'IOdeIed (instabloon dale 
Nt 10 yur 2010., inpuI fM). 

.. -
""" 

.. - BCH)'dro ago_ •• ,ts 

"'9 
CRTOC~ 

~....-...~ 
~~1938\JC -
In place 1n.a.oP1Q, 
AOP8O. A0P84 

JuI - Sep (except IS 1-*110 ~ In place in AOP1\l. 
af end at CIi\lc:aI period) . AOP8O. AQP8A 

...,-Aug 
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DETERMINATION OF DOWNSTREAM POWER BENEFITS (DDPB) 
FOR THE ASSURED OPERATING PLAN 

FOR OPERATING YEAR 2001 -02 

January 2000 

1. Introduction 

The treaty between Canada and the United States of America relating to the 
cooperative development of the water resources of the Columbia River Basin 
(Treaty) requires that downstream power benefits from the operation of Canadian 
Treaty storage be determined in advance by the two Entities. The purpose of this 
document is to describe the results of the downstream power benefit computations 
developed from the 2001-02 Assured Operating Plan (AOP). 

The procedures followed in the benefit studies are those provided in Artide VII; 
Annex A, paragraph 7, and Annex B of the Treaty; in paragraphs VIII, IX, and X of 
the Protocol; and in the following Entity agreements: 

• The MCoIumbia River Treaty Entity Agreement on Resolving the Dispute on Critical 
Period Determination. the Capacity EntiUement for the 1998·99. 1999-00, and 
2000-01 AOPIDDPS's, and Operating Procedures for the 2001-02 and Future 
AOP'S ,M signed 29 August 1996; 

• The MCoIumbia River Treaty Principles and Procedures for Preparation and Use of 
Hydroelectric Operating Plans· (POP), dated December 1991 ; and 

• The Entity Agreements , signed 28 July and 12 August 1988, on Principles and on 
Changes to Procedures for the Preparation of the Assured Operating Plan and 
Determination of Downstream Power Benefit Studies (1988 Entity Agreements). 

The Canadian Entitlement Benefits were computed from the following studies:' 

Step I - Operation of the total United States of America planned hydro and 
thermal system, with 15.5 million acre-feet (Maf) (19.12 cubic-kilometers 
(lcm1)of Canadian storage operated for flood control and optimum power 
generation in both countries. 

Step II - Operation of the Step I thermal sr,stem, the United States base hydro 
system, and 15.5 Maf (19.12 km) of Canadian storage operated for 
flood control and optimum power generation in both countries. 

Step III - Operation of the Step I thermal system and the United States base 
hydro system operated for flood control and optimum power generation 
in the United States. 

1 lbc Treaty defines the Canadian storage pl"(:clsdy in English units. 1be mettlc conversion is a rounded 
approl{imation. 
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As part of the OOPS for the operating year 2001-02, separate determinations were 
carried out relating to the limit of year~to-year change in benefits attributable to the 
operation of Canadian Treaty storage in operating plans designed to achieve 
optimum power generation at~site in Canada and downstream in Canada and the 
United States of America (Joint Optimum). 

Since the Canadian Entitlement Purchase Agreement was based on the operation 
of Canadian Treaty storage for optimum power generation in the U.S. only (U .S. 
Optimum), the decrease in the downstream power benefits resulting from the 
operation of Canadian Treaty storage for Joint Optimum power generation. was 
separately determined. 

2. Results of Canadian Entitlement Computations 

The Canadian Entitlement to the downstream power benefits in the United States of 
America attributable to operation in accordance with Treaty Annex A, paragraph 7, 
for optimum power generation in Canada and the United States of America. which 
is one~half the total computed downstream power benefits, was computed to be 
(See Table 5 Joint Optimum): 

Dependable Capacity 
Average Annual Usable Energy 

=1427.1 MW 
= 532.6 aMW 

All downstream power benefits computations are rounded to the nearest lenth of a 
megawatt. 

3. Computation of Maximum Allowable Reduction In Downstream Power Benefits 

In accordance with the Treaty Annex A. paragraph 7 and Part III. paragraph 15c(2) 
of POP, the computation of the maximum allowable reduction in downstream power 
benefits and the resulting minimum permitted Canadian Entitlement to downstream 
power benefits for the 2001-02 operating year are based on the formula : Minimum 
Canadian Entitlement = X ~ (Y - Z). The quantities X, Y, and Z, expressed in terms 
of entitlement to downstream power benefits, are computed as follows: 

x = One-half of the downstream power benefits derived from the difference 
between the 2000-01 Step II Joint Optimum study and the Step III study. 

Y ;:: One-half of the downstream power benefits derived from the difference 
between the 2000-01 Step II U.S. Optimum study and the Step III study. 

Z ;:: One-half of the downstream power benefits derived from the difference 
between the 2001-02 Step II U.S. Optimum study with 15 Mal 
(18.50 km' ) 01 Canadian storage and the Step III study. 

The purpose of this formula is to set a lower limit on the Canadian Entitlement for 
the r&-operation of Canadian storage. This minimum is based on the previous 
operating year Canadian Entitlement, plus the removal of 0.5 Maf (0.62 km3

) of 
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Canadian storage. and taking out the effect due to changes in loads, resources, 
and other operating procedures. 

The quantities X and Y were computed in the 2000-01 OOPS Table 5. The 
Quantity Z is computed in Table 5 of this report. The computation of the Minimum 
Canadian Entitlement is as follows: 

Dependable Capacity 
Average Annual Usable Energy 

= 1447.3 - (1447.3- 1403.0) =1403.0 MW 
= 508.4 - (507.7 - 520.8) = 521 .5 aMW 

The computed Canadian Entitlement exceeds these amounts. 

4. Effect on Sale of Canadian Entitlement 

The Canadian Entitlement to downstream power benefits was purchased by the 
Columbia Storage Power Exchange (CSPE) pursuant to the Canadian Entitlement 
Purchase Agreement (CEPA) dated 13 August 1964, for a period of tIlirty years 
following the completion of each Canadian storage project. The purchase of the 
Canadian Entitlement by the United States under CEPA expires 31 March 199B for 
Duncan, 31 March 1999 for Arrow. and 31 March 2003 for Mica. 

The studies developed for this sale induded the assumption of operation of Treaty 
storage for optimum power generation only in the United States of Amenca (U.S. 
Optimum). The Canadian Entitlement determined from the 2001 -02 AOP for this 
condition was: 

Dependable Capacity = 1427.1 MW 
532.2 aMW Average Annual Usable Energy :::: 

Because the 2001-02 AOP was designed to achieve optimum power generation 
at-site in Canada and downstream in Canada and the United States of America, 
Section 7 of the Agreement requires that -any reduction in the Canadian 
Entitlement resulting from action taken pursuant to paragraph 7 of Annex A of the 
Treaty shall be determined in accordance with Subsection (3) of Section 6 of this 
Agreement" A comparison of the Canadian Entitlement for optimum power in 
canada and the United States with the canadian Entitlement to downstream power 
benefits shown above indicates an increase in the energy Entitlement of 0.4 aMW 
and no change in the capacity. 

Since the sale of the downstream power benefits attributable to Duncan and Arrow 
expires 31 March 1998 and 31 March 1999 respectively, the United States Entity is 
entitled to that portion of the decrease in Canadian Entitlement attributed to Mica. 
Because there was no decrease in canadian Entitlement, the United States Entity 
is not entitled to any compensation attributed to the re-operation of Mica. 
Accordingly, the Entities are agreed that the United States Entity is not entitled to 
receive any energy or dependable capacity during the period 1 April 2001 through 
31 March 2002, from B.C. Hydro & Power AuthOrity. in accordance with Sections 7 
and 10 of tile CEPA. 
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5. Canadian Entitlement Return 

As noted above, the sale of the Canadian Entitlement attributable to Duncan 
storage and Arrow storage terminates on 31 March 1998 and 31 March 1999 
respectively, under Section 2.(1 )(a) of the CEPA. Under Section 2.(3) of this 
agreement, the percentage of the downstream power benefits allocable to each 
canadian storage project is the percentage of the total of the Canadian storages 
provided by that storage as set out in Article II of the Treaty. 

The storage volume in Duncan is 1.4 Maf (1 .73 km\ in Arrow is 7.1 rvtt (8.76 km1, 
and the whole of Canadian storage is 15.5 Maf (19.12 km3

) . Therefore, the 
obligation of the United States to deliver Canadian Entitlement to Canada for 
operating year 2001-02 beginning 1 August 2001 and ending 31 July 2002, based 
on the Joint Optimum power studies, for benefits attributable to Duncan and Arrow 
is computed below. 

a) Energy Entitlement Retumed 
Average Annual Usable Energy = 

532.6 aMW • (8.5 Maf/15.5 Mal): 292.1 aMW 
532.6 aMW • (10.48 km

3
/19.12 km~ = 292.1 aMN 

b) Capacity Entitlement Returned 
Dependable Capacity : 

1427.1 MW· (8.5 Mafl15.5 Mal): 782.6 MW 
1427.1 MIN' (10.48 km

3
/19.12 km~ = 782.6 MIN 

6. Summary of Canadian Entitlement Computations 

The following tables and chart summarize the study results. 

Table 1. Determination of Firm Hydro Loads for Step I Studies: 

This table shows the loads and resources used in the Step I studies and 
the computation of the coordinated hydro firm load for the Step I 
hydroregulation study. This table follows the definition of Step I loads 
and resources as defined by Treaty Annex B, paragraph 7, and clarified 
by the 1988 Entity Agreements. Table 1A shows the Step I energy loads 
and resources while Table 1B shows the Step I peak loads and 
resources. 

Table 2. Determination of Thermal Displacement Market: 

This table shows the computation of the thermal displacement market 
for the downstream power benefit determination of average annual 
usable energy. The thermal displacement market was limited to the 
existing and scheduled thermal energy capability including thermal 
imports after allowance for energy reserves, minimum thermal 
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generation, and reductions for the thermal resources used outside the 
Pacific Northwest Area (PNWA). 

Table 3. Determination of Loads for 2001-02 Step II and Step III Studies: 

This table shows the computation of the Step II and III loads. The 
monthly loads for Step II and III studies have the same ratio between 
each month and the annual average as does the PNWA load. The 
PNWA firm loads on th is table were based on the BPA 1995 Whitebook 
load forecast. The Grand Coulee pumping load is also included in this 
estimate. The method for computing the firm load for the Step II and III 
studies is described in the 1988 Entity Agreements and in POP. 

Table 4. Summary of Power Regulations from 2001·02 01 Assured Operating 
Plan: 

This table summarizes the results of the Step I, II, and III power 
regulation studies for each project and the total system. The 
determination of the Step I, II, and III loads and thermal installations is 
shown in Tables 1 and 3. 

Table 5. Computation of Canadian Entitlement For 2001 -02 01 Assured 
Operating Plan: 

A. Ootimum Generation in Canada and the U.S. 
B. Optimum Generation in the U.S. Only 
C. Optimum Generation in the U.S. and a 0.5 Maf (0.62 km3

) 

Reduction in Total Canadian Treaty Storage 

The essential elements used in the computation of the Canadian 
Entitlement to downstream power benefits, the minimum permitted 
downstream power benefits, and the reduction in downstream power 
benefits attributable to the operation of Canadian Treaty storage for 
optimum power generation in the United States of America only are 
shown on this table. 

Table 6. Comparison of Recent DDPB Studies 

Chart 1. Duration Curves of 30 Years Monthly Hydro Generation: 

This chart shows duration curves of the hydro generation from the 
Step II and III studies, which graphically illustrates the change in 
average annual usable energy. Usable Energy is firm energy plus 
usable secondary energy. Secondary energy is the energy capability 
each month that exceeds the firm hydro loads shown in Table 3. The 
usable secondary energy in average megawatts for the Step II and III 
studies is computed in accordance with Annex a, paragraphs 3(b) and 
3(c), as the portion of secondary energy which can displace thermal 
resources that were used to meet PNWA loads plus the other usable 
secondary generation. The Entities have agreed that "the other usable 
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secondary" is computed on the basis of 40 percent of the secondary 
energy remaining after thermal displacement. 

7. Summary of Changes from Previous Year 

Data from the five most recent OOPS's are summarized in Table 6. Firm energy 
shifting was not included in any of these operating plan studies. An explanation of 
the more important changes compared to last year's studies follows. 

(a) Loads and Non-Hydro Resources 

Loads for the 2001-02 AOP were based on the 1995 Whitebook medium case 
forecast developed by SPA in November 1995. Compared to the previous 
AOP, the PNWA firm energy load increased by 534 aMW. The total exports, 
not including firm surplus energy, increased by 89 aMW. The increase in 
exports is mainly due to the increased Canadian Entitlement Return. It was 
assumed that all of the Entitlement Return was exported to B.C. with one-half 
of the amount imported back to meet load in the PNWA. The surplus firm 
energy decreased by 426 aMW and was shaped to meet load only in May and 
June. 

The estimated increase in the Step I load due to the return of the Canadian 
Entitlement Return exported to Canada assumed in the studies,' and the 
computed Canadian Entitlement Return attributed to Duncan and Arrow for 
the period 1 August 2001 through 31 July 2002, are shown below for the Joint 
Optimum stUdies. The Entitlement Return which was assumed to be imported 
to meet load in the PNWA is also shown in the table. 

Energy Entitlement Capacity 
Returned (aMW) Returned IMWl 

Estimated I Computed Estimated I Computed 
Export to BC 276.2 292.1 783.0 782.6 
Import to PNW 138.1 391 .5 -

Iterative studies to correct the load estimate were not performed because 
updating the Canadian Entitlement Return estimates would not significantly 
affect the results of the studies. 

The total annual energy capability of the thermal installations decreased by 
8 aMW. Major thermal resource changes included: 

• Combustion Turbine resources decreased by 139 aMW due to removal of 
BPA's Tenaska and Idaho's Wood River projects, and removal of 
maintenance at PGE's Beaver and Unnamed projects; 

• Cogeneration decreased 42 aMW due to the removal of the Klickitat SDS 
Lumber project and a change in the maintenance schedule for PGE's 
Coyote Springs; 
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• Boardman Coal increased by 107 aMW due to a change in maintenance 
schedule and an upgrade; 

• Thermal Non-Utility Generation (NUG) decreased by 34 aMW mostly due 
to the termination of Springfield 's and Clallam County's NUG's, and a 
decrease in WWP's; 

• Thermal Imports increased by 107 aMW due to changes in the Southern 
California Edison (SCE) to SPA imports, and a new import from Imperial to 
SPA. Montana Thermal Import decreased and showed different monthly 
shaping from the previous year's data; and 

• Plant Sales increased by 8 aMW due to a change in the maintenance 
schedule for Boardman, thus PGE's share that was sold to San Diego also 
increased. This amount is subtracted from the thermal installations, 

(b) Operating Procedures 

Plant data for Waneta. 7-Mile, Arrow, Rock Island , and fce Harbor were 
revised. Generation increased due to an upgrade at Waneta and an 
expansion at 7-Mile. The addition of generators at Arrow is assumed not to 
be completed by 2002. The generation vs. discharge (MWfcfs) table was 
updated for Rock Island. The end storage vs. elevation and head vs. H/K 
(kWfcfs) tables were updated for Ice Harbor. 

The established operating procedures for Base system projects were agreed 
to by an Entity Agreement signed on 29 August 1996. These requirements 
are essentially the nonpower requirements induded in the 1979-80 and prior 
AOPIDDPB studies. Major dlanges from the previous studies included 
(See Appendixes A1 and A2): 

• Hungry Horse minimum flow requirement increased to 400 ds (11.33 m3Js) 
from 145 cfs (4.11 m3Js) in all periods. The requirement to meet Columbia 
Falls minimum flow of 3500ds (99.11 m3Js). and the maximum of 45C0ds 
(127.42 m3Js) was eliminated ; 

• Kerr minimum flow decreased to 1500 cfs (42.48 m3/s) in all periods. In 
the previous year's ADP. minimum flow ranged from 3200 cfs (90.61 m3Js) in 
most periods to a high of 7742 cfs (219.23 m'fs) in May; 

• Only the 1240 feet (tt) (377.95 m) pumping requirement in May remained 
for Grand Coulee. The 1285 tt (391 .67 m) minimum storage for recreation 
and 1220 tt (371 .86 m) minimum for Ferry operations were eliminated; 

• All fish spill was eliminated for base system projects (not including fish 
ladders. lockage. sluiceway): 

• John Day was operated to pre-2001 operation with minimum 
operating pool of 265 It (BO.77 m). 
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(c) Step III Critical Streamflow Period 

The Step III study critical stream flow period was a 6-1 /2 month critical period, 
1 October 1936 through 15 April 1937. There was no unshapeable surplus 
firm energy in October as there was in the 2000-01 study. The critical period 
ended 1/2 period sooner because of the change in the thermal maintenance 
schedule. 

(d) Downstream Power Benefits Computation 

The Capacity Entitlement decreased from 1447.3 MW in the 2000-01 DDPB 
to 1427.1 MW in the 2001-02 DDPB for a loss of 20.2 MW. This was mainly 
due to an increase in the average critical period load factor. 

The Canadian Energy Entitlement increased from 508.4 aMW in the 
2000-01 DDPB to 532.6 aMW in the 2001-02 DDPB, an increase of 
24.2 aMW. The following parameters were identified as having the most 
significant impacts. 

Thermal Displacement Market 
The Thermal Displacement Market increased by 314 aMW in the AOP02 
compared to the AOP01 . This is mainly due to a decrease in average Annual 
System Sales of 426 aMW. The increased Thermal Displacement Market 
caused the Energy Entitlement to decrease by approximately 9 aMW , 

Grand Coulee ORC 
Grand Coulee operated as an annual project because the March Assured 
Rule Curve (ARC) was empty, and other projects had to draft below their 
ARC's to meet firm load. As an annual project Coulee does not have a 
Variable Refill CUlve, and the resulting ORC's were generally higher January 
through June than the ORC's in the previous study. This caused a significant 
increase in the Energy Entitlement. 
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TABLE 18 
2001-02 ASSURED OPERATING PlAN 

DETERMINATION OF FIRM PEAK HYDRO LOADS FOR STEP I STUDIES (MW) l ' 0 

* .."" .."" Se~ 0<. "'" Do< Joo ' oO Mo,," Ap<" Ap<" Mo, J ... J., 3 ,. fl,lfI, Northwul tiJllfNWA) I.ulll 25099 "... "'" 27406 29519 32001 32717 32128 297 11 26109 28191 2656< 25620 25168 
,. 

I) L,*,~InP ___ 80.86 80.86 79.60 74.75 75.92 74.96 75.20 73.25 7477 74.73 74.73 77.16 7943 81 .50 g. 
0 , EIm!f:I~ m:!ltm DOW ... from etm:! 2. 

I) Firm Expo!I:I ~ "95 "., 3291 2690 1735 1723 1723 1199 1774 1186 1816 2090 3322 3337 
is' D) Exdude PtanI s.... ·1 16 · 116 ·116 ·116 ·116 · ' ,6 ·116 ·116 ·116 ·116 ·116 ~5 ·116 ·116 

c:) f irm SurpIu& 0 0 0 0 0 0 0 0 0 0 0 2433 "63 0 • 0 
d l ••. TvlII 3179 3179 31 81 2574 1619 ' 601 .601 '683 1658 1650 1100 4478 55" 3221 !! 

" •• load Hf'Ved 0: EIR!r:I::ID 2f fl!ll] R2l!1:[ 15'1111 ~ I lhennalIDllIlIl llsml • 
II Hon-IhetmIIIrm ImporU }J -533 -533 -533 -533 ·526 -"0 -562 ·586 ~16 -533 ·533 -533 ·536 ·533 3 
b) s.-.I ExhInge ImporU 0 0 0 0 -"' . -"', -"'. -"', ~6 -12 -12 0 0 0 " 0 

~- • c) ... TvlII ·533 -533 -533 -533 ·1127 .114 1 ·1163 · 1187 ~2 ·550 -550 -533 -536 -533 • , 
•• LNdII:IflIlll0: 1l2Il::llilli [l12!.I['0 12Ylt!:Iwldlln!!l1bt fNWA '" II Ii)Vohdepeoclonu\ IU7wa1er) ·1926 -191 1 ·1839 ·1792 ·1725 ·1695 ·1635 ·1761 ·1846 ·1970 ·'994 ·2171 ·2197 ·2032 • 0 

b) ~ICOordInII«IHydro( I I37"1II"'1 ·2438 ·2457 -2508 ·2477 · 2408 ·2362 ·2217 -, ... ·2t)1 1 -'990 ·2096 · 1933 ·233 1 ·25 11 'l. 
cl Hoo-ThennII PURPAINUGS ·169 ·169 -'58 ·151 · 148 · 145 ·12 1 · 123 -' 30 ·144 ·144 ·153 -." -.50 ~. 

ell MiIOlll ....... FWIoOUI'OH -33 -33 -36 -31 ·339 -3<' ·340 ·339 -3<0 ~o ~O -39 ·33 .3< <; 
I' .,.TvlII (1137 .. !lief, ~566 ~56' ~'" ~'58 -4620 ~"3 -431 4 ~222 -4327 -4144 -4274 ~295 "",719 "",727 

, 

" " • 8 '" •• TNI SIIIII Snttm Eltm I.oad! 11931 wlttrl 23174 23125 23010 "".. 25392 27931 2 .... 28-403 2638. 25065 25061 26209 25932 23124 • 
0 •• Slip I Tbtmwl Inlllll.tlOOI a 

" II ~ ThennII (Irdudes ~ uIeI) 53<' 53<' 53<' 53<' 534' 53<' 534' 53<' 508< 4872 3316 309 ' '333 53<' 
b) SmIIIT~ 33 33 33 33 " " " " 38 33 33 38 33 38 
c) CG'nbuItion Ti ..... 2213 2035 21 51 2452 2461 "" 2469 " .. "58 1597 "58 2041 222' 2220 
d) (;0llln .. lllolO (induclet pllIII .... ) '604 '604 1593 "" "95 1597 "" 1597 1597 '601 '601 '05' '44' '604 
I' T ....... PVRPAINUGS 253 253 231 221 222 21. .82 185 '95 216 216 229 2,. 225 
f) ThIfmaIl dulll\ed II ~abIeI 52 52 52 52 52 52 53 53 53 53 53 53 53 53 
II) ThermIj Flom IrnporIa: 1479 1479 11 35 '366 ,,,. 2235 2459 "26 '908 "" 1270 1624 1629 1494 
hI Exdude Sell &dI1mporu 1_ 31:11 ~ 0 0 0 0 -"' , -"0' .." .." ~6 -12 -12 0 0 0 
11 ElOude PlIIII Sales (He 2b) ~ ·1\6 · 116 · 116 ·116 ·1 16 ·116 ·116 ·116 · 116 ·116 ·116 ~5 ·1 16 ·1 16 

iI .. TvlII 10872 .0694 ' 0433 '098' .0950 11240 11433 11397 11111 9800 8490 - "35 '0866 

1. IRiII Slip I tb:!ilDi Lulll llUI wl!!!:1 §I 12302 12432 12572 14025 14442 16691 1741 5 11006 15210 15265 16577 18114 '''''' 12258 
I) Hydro Utinlenanoe II I ~ 4629 '066 3787 3298 2935 2031 '56' 2295 2646 2751 2483 2360 2204 3125 
b) CoorIIinaIIed Hydro Model Load (lil7 _I II 19369 18'" '6861 19710 19784 21090 21194 21301 '9866 2OO\l6 21156 22406 20632 '84" 

11 SIep 1 LOId. and RIIOtKQIor IIw U.S. Optinun tIudy (02·1 ' 1" deI\nIId by Tr6lly ....... 8·7 end darified by .. leae Ertity ~ T ~ ~ 1irm 10.,;1 pIvt. po..mpifY,j. 
~ 1rduOII 7tl lIN IoftbTn upgI\ 01 c.n.dIan ErVIIlmIIfC. .... II reu.med 10 c..... ....:I 0fW-hII11I ~ 10 IhI ,eglon. 

}J 1rdudn 38 1 . ~ MW uniIotm imp:IrI 01 c.n.dlan E~. The remaIrWIg" Skagit RIver T.HiIy. 
iI ThIo SeuonaI ExhInge 1tnpotIs ... inctu6ed In ThInnII Firm \rrplrts, 1inI1I(1I1 
~ PtanI uIeIlnducIe l.ongYIIIw Fibre (CoQet .... IIIoI •• line I5(d)) IfId 1~ pen:enI oIBoardmIn (lMgI T1lem\aI . hllll". 
~ ~atId hofdrO IoMIIor U.s . p!OjIctIlocIted upWNm 01 BomeviIItI Dam. 1inII!I mirullinI S(J). 

II The ~Id Hydro IAodeIla.d"\he SlIiIl Hydro l o.d plus H)'dro ~ pU Non-SIep 1 CoonIinaled Hydro. 



1. STEP I THERMAL INSTALLATIONS 

,. MINIMUM THERMAL GENERATION 
'1 latOl T~ Min. Genefalion 
bl Cagel'l & Sma. The<maI ~ Gen 
tl NUGS Thermal Min Ge/lef3Iion 

dl ... , CUI t.AiYnum Genefalion 

l . DlSPLACEABLE THERMAL RESOURCES 

•• SYSTEM SALES 
iI) Total Expottt 

b} E.cluOe c.ro EntltIemenl (001 01 !he PNWA) 

cl EJcclude PIaot Sallll E.lpom: 

d) EKcIude S..tonal ExcN~ Expottt 

el FWm Surplus Sale, 

f) .. . ToQI S)"Iem Sale, 

g) UnIform A_aoe A.rvloRI SI'$Ieffl Sales 

•• THERMAL DISPLACEMENT MARKET 

Aug15 

TABLE 2 
2001-02 ASSURED OPERATING PLAN 

DETERMINATION OF THERM.AL DISPLACEMENT MARKET 
(Energy In aMW) 

Aug31 .... Oct No, De< '00 F.b Mo, "",15 
----------------

.567 9526 9244 9581 .. 18 .... 10070 10120 1006' 9109 

147 '" 456 '56 '56 '56 '56 456 '56 147 

'" '" "5 ". 460 <61 <61 '60 460 '59 

" " 
,. 72 71 70 58 " 

., 69 -- -- -- -- -- --.. , .. , .. 7 ... .. 7 9., 975 975 978 .,5 

... 5 .... 8257 8595 8630 .. 99 9095 9145 9Oa5 843' 

1349 134. ,'.17 1071 10'" 1031 1004 960 1018 1021) 
-278 -276 -276 -276 -276 -276 -276 -276 -276 -276 
-102 -102 -102 -102 -102 -102 -102 -102 -102 -102 
-272 -272 -283 -15 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 -- -- -- -- -- -- -- --
700 700 706 618 85' 85' 826 50' 639 8<' 
997 997 997 997 997 997 997 997 997 997 

7_ 78<7 7260 7598 7633 7901 .... 8148 .... 7436 

""'''' Moy ''''''' 
1794 .. " 9017 

147 147 147 
459 223 455 
69 74 75 -- -- --

875 ... 677 

7119 6168 8340 

1056 11 32 1448 
-276 -276 -276 
-102 -102 -102 

0 0 -263 
0 1877 1877 -- --

'" 2631 '664 
997 997 997 

6122 5171 7343 

""'" LN 1 The Total SIep I ThIIfm3IlntI3bllon,1isIed herw a.elowet by !he illl'OJIlI t/lowI'I on Table II<., line 6()1 OUt 10 !he omIuion of IhII Seatonal E~cNr.ge ifI'IIXwts 
...... 2. Latge Themlal mNrlum IJIIIl'fation irdudes Cen\faIIa.1Id Jim Bridger. 
line 2tJ Cagel'l & SmaI T~ t.4lnImum Generation II'II;:Iu(Ies Spok_ MurtI Solid Wa~. T~ Sleam PIal'll .lIale. EWES weyemau&ef cogtIIl. ~ PP&l woel'l pial'l" 
...... 2c 6O"J(, of !he IoIaI NUGS 15 1hermaI. Non~ilble NUGS oenerallon It 1/3 of the \heImal HUGS . 
...... 2<1 Total MIIWnum Thermal Genelallon. the IWIn of""'l 2(1) Ihrough line 2(c), 
Lile 3 SIep I Thermal 1n5lalllalions !hal lire displaceable.1ine 1 rrft.nI"'" 2(d). 
Line 4a Total Ellpo<U tn:m Table II<., line 2(a) 
line.c PIai'll iii," InduOe Longview Fibrllllld IIpprOAlmale1y 15 pefCtl'll of Boardmal'l . 
line 4d Seasonal udlangel willi UIriJ(~ ullWtl. 
Line.1 S'f"Iem ~Ie' ale 1Ota1 exporU e. cbIIng piafll ""'1. MilIOI'IiII elld\ilnget.. 11Id!he CanadIan EoIi1Iemefll. The tum of lines .(al IhrotIgh line . (e) 
LiI'Ie -tg AYefOIQ8 ~ Syslem Salel shaped ~ pel 111M El'llity ~ IIUtmPIiorIIlilIIfIapiog 15 ~ by ~ system. 
li'oe 5 PNWA Thermal ()Ispl3C ,.,1 Malkell5lh1 TCUI Dl5placeable Thermal Reaoun:el llMd 10 ~ PNWA IIrm 1oiId'I.1ine 3mWluih . (g) 

i ~' i CY'~ 
July: AY(llaoe: (42 5 Moll) 

9130! 932Uj 9387.1 
i 

! , 
147j 326 .5: 342.5 
453: 4378! 441 .0 
n: 70.1: 70.0 

6nt --I --
834 .4: 853.4 

9058! 6489 . 9~ 8533.7 

! 
1399: l1se.3! 1148.0 
-276: -276.2: ·2 76 .2 

-
102

1 
-101 .9 : -101 .9 

-263 -94 .6 ! -90.5 
oj 313.71 265.7 

--
738 1 .97.11 945.0 
997

1 
997.1. 997 .1 

1 

80601 7492.81 7536.5 



TABLE 3 
2001-02 ASSURED OPERATING PLAN 

DETERMINATION OF LOADS FOR STEP II AND STEP III STUDIES 

PACIFIC NORTHWEST AREA JPNWAILOAD STEP II STUDY STEP III STUDY 
Energy 

Annual Capability 
PNWA Energy of 
Energy load Peak Load Thermal Total Hydro Total Hydro 
Load 11 Shape Load Factor Installation, 2J Load 3/ Load 41 Load 31 Load 41 

Period (aMW) (Percent) (MW) (Percent) (aMW) - (aMW) (aMW) (aMW) (aMW) 

Augus11-15 20337 93.97 25099 SO ... 9567 17187 .3 7620.6 14939.2 5372.5 
Augus116-31 20259 93.61 25054 SO ... 95,. 17121.4 7595.6 14881 .9 5356.2 
September 19827 91 .61 24908 19.60 9244 16756.3 7512.4 14564 .6 5320.7 
~, 20487 ..... 27406 74.75 9561 17313.9 7732.5 15049.2 5467.9 
"""""ber 224 12 103.56 29519 75.92 9610 18940.9 9323.3 16463.4 6845.8 
Docomber 23992 110.86 32007 74.96 9886 20276.6 10390.8 17624.4 7738.6 
January 24603 , 13.68 32717 75.20 10070 20793.0 10723.0 18073.3 6003.3 
February 23533 loe.74 32126 73.25 10120 19888.3 9767.9 17286.9 7166.S 

"'or'" 22215 102.65 29711 74.17 10062 18774.5 8712.2 16318.8 6256.5 
April 1-15 21019 97.12 28109 7-4.73 9109 17763.9 6655.0 15440.4 6331.4 
ApriI16-JO 21116 97 .57 28191 7-4.73 7794 17B45.7 10051.3 15511 .4 77 17. 1 .... , 2<>196 94.70 26564 77.16 6612 17321 .7 10709.7 15056.0 B444.0 
JUM 20351 ".D< 25620 79.43 9017 17199.6 8182.6 14949.8 5932.9 
Ju, 20512 94.78 25168 81.50 9730 17335.2 7605.0 15067.8 5337.6 

Annual Averaoe 1I 21641 .7 100.00 76.67 9324.3 16290.2 8965.9 15897.9 6573.5 
51 CP Average (42.5) 21742.4 76.74 9387 .1 16502.7 9055.6 16693.3 6865.3 
511 CP Average (20) 21893. I 9447.1 

5111 CP Average (6.5) 22724.5 9828.0 
Inpul ~ --110- 9055.6 Input §! ....... 6885.3 

A_, t-31 20296.4 93.8 25099.2 SO ... 9545.6 17153.3 7607.7 14909.6 5304.0 
April 1·30 21067.4 97 .3 28190.9 74.73 8451 .6 17804.8 9353.2 15475.9 7024.3 

11 The PNWA load does notlnchJcle the exports, blJt does iocIucIe pumping. The computation 01 the load shape for Step 11/111 studies used these loads. 

l/ The thermallnstallalions indude all thermal used 10 meet the Step I system load. (Table 2, line 1). 

"JI The Iotal firm load lor the Step 111111 studies ~ computed to have the same shape as the IoatI of the PNWA. 

!I The hydro load Is equal 10 the lotalload minus the Step I study thermal Installations. 

~ Input Is the assumed cribl period (CP) average generation lor the Slep II hydro studies and is used to calculate Ule residual hydro loads. 

§! Input Is the assumed Step III 6.5-moo1h CP average generation. 

I' The Annual Average Is for 2001-02 operating year, not a leap year. 

Period 

Augus11-15 
Augusll6-Jl 
September 
Ocl_ 
N<wembe, 
De<embo, 
January 
February 
March 
April 1-15 
April 16-30 .... , 
JUM 
July 

Annual Average 
CP a~ (6.5 mol 

August 1-31 
April 1-30 



Determination 01 Downstream Power Benefits for 2001-02 

- ~,. 

---- --. -__ n o _. -
~u 

~ --~ 
'"-

II.A.K n,TEOj ....,.,- • .~ 

~ , '" -,. • M -- • ... 
"""'''''' • no -, ... , 

" -"""" • " -- 2(' :!SS .... 
~- " 3" -. " ~ - , .. -,- " 

,~, -- " '" -~ " --- " ." "- , m 
~- • no b_ • ~ -, ,. "21 
_0., " " .. 
~- u ·" ~" - 18 '2F ' 1'1 
.....,~ 0 0 
c-s_~ 0 0 r ___ c...- ........ ...,-l' 

".., 

A()()I1'IONAl. S1V' I ~CT' .... • ... ....., • "" ----- " on 
-"",," , ." - , ." -- • '" ~ .... • ." -- • ~ "-'."-'<111 . "''''' , 

1 .... _ ... ' ,." 
nc-. ..sTAU.ATIOH 11 

IIUUVU.. IMlIIO \IUMJ'EI'WOCa }I 
I'OT ....... ""-cc, 
STV L I. & 11 LOooOI • 
~w 

ClllTICAI. II'lIVOO -~ 
=.=... 

TABLE" 
(English Units) 

SUMMARY OF POWER RfGULATIONS 
FR M 1-<. U • o 200 2 ASS RED OPER.A.T NG PlAN 

~, n~. - - - -- .-- - .- .- --_. -- -- - -- --.- - .- .- - .- -- - - - - -
"'''' ,= 
"00 "00 .... , ... 
""'" ""'" 

:~ "" ,n 
:~ 
~ ,~ '" 121' ... 121~ ." '" 0 " ,: 0 M " ,:, no ... 0 ... '" 0 no ;; 0 no " " "" u : ,,$I ~ n !' 0 " 0 " .. 

"M ~ ,,; "" "'. "" nO: 
0 ~" I:~ 0 "" 1011 ;:: 
0 .., 0 ~ -on " ~ '" " " ~ 0 ,~, 0 '''' '" 0 '" 0 '" ~ 

0 - 0 - ~ f,' 0 '" ~~ 
0 ." on 

'" '" '"~ '" '" ~ 0 '" ~ 
0 no '" 0 ~ 0 .. , '" 0 1121 0 1121 '" = ,- ; 0 - '" 

,;; 
0 ~" 0 "" '" ' ~I 
0 "n ;;, 0 11( 1 ." 

'" 0 '" 0 0 
'n 0 '" 0 0 -- --,.... "'" .. " ""'" ",., - ,,813 

;: .." .. , 
0 ~ 

'" , .. 

.~. 

-.~ - --.- -.• -

~ ~ 

121' ," 
0 " 0 ... 
0 no 

,,$I " 0 U 

"" "" 0 ~,. 

0 ~ ... " 0 '''' 0 ." 
0 -0 '" '" '" 0 '" 0 U, 
0 11 21 
0 ,-
0 "" 0 11'1 

on 0 
m 0 ,- '"'' 

0 . " :: :: NOT APPlJCABLE TO STEP. & .. 

~" ~ 

0 '" 0 ." :: 0 '" ~ '" ." 
,on "" "" 

'''33 .... '"'' ... , 11'303 

.on ·11 ·2212 0 · 1123 

"'" "''' """ """ -- "'" m" "'" ,-
"" 0 ... , 0 "" ....... ' .. 'm _ ,.,lIoOl 0.:- I . IIl1 

..--.11. 'Q2 _lO. 'IIoOS _" . 't37 
' 25_ ,,- 8 .' __ 

~., .. , til·" 
11 Tho __ .... .......a. .... ___ .......... ~ ____ .. ~ 

;v_r_'_l 

- .-- ---- -.- .-- -

'" •• 
,~ 

~ " '" ~, 

'" " " ~ " "" '" ';! 
'" " • 
'" ~I '" U, 
~ 

'" ~~ ,,. 
'" ~ ... 
M' 

'~ ~ 

~ 

0 
0 - '"'' 

..,. 
0 

'"'' 
, .. " 

0 

lI __ .... s.... , .... ..... _~.-. __ "->r_l ~ ___ ...... ____ b' .... ' ___ _ 
__ .. ____ --,."->r_'A.._ 7r-l t's....' ___ T_ 'A.._~_--, __ ,,->r_, •. _s s-•• ____ r_ l ... . .. __ • 
_ .. ... _ .", _ _ _____ \1\1 ... ,..,"' ... _"--... __ ..... ____ _ 

Page 13 



Determination of Downstream Power Benefits lor 2001 -02 

- --- ,-- - ~ -• - ,,- ~ 

~. - - .' -
c...-.. - .." - "50 ...., "" - 1111 111 

BASESYSTlM ....., • "" 323 .... , , ... '50 

""'"" • 0 " ..... , , 
'" , .. 

c- • 0 m _. 
3 '''' 22 

be. • 0 " G,"« 2.·355 .... .... 
0' .... " 0 " .. - " 0 ... 
a- , 

'" " Aock., , " 0 '''' ..... " 0 '" w_ 
" 0 ... -, " 0 '" -- , "., '" """" • 0 220 

"' .... , 0 "3 -. .. 0 1127 

-~ " ... , ... 
"" DO 22-'" 0 ,." ..... 18·2F 0 " . 7 - 0 130 0 
c-. 0 ". , 

r .... e.._c:. >S32O "." 

~STV'I 

"" 
, ... 3 '" - , 0 '" ...... ,. 

'" '" 

TABLE 4M 
(Metric Units) 

SUMMARY OF POWER REGULATIONS 

- - - .-- ,- - .-- ~ - - --. ,,- ~. - -- .' - - -
..,. 
"50 
m' 

1111111 

3710 , .. '" , ... "3 '" 0 " 53 
0 "" '" 0 m " .. ,. 20 23 
0 70 .. .,.. "" "" 0 " .. 1017 
0 ... 390 

'" " 38 
0 '''' '" 0 ,OJ , .. 
0 ... '" 0 '" '" "" ." '" 0 220 ,,. , "3 232 
0 1127 '38 
0 , ... '22 
0 .,,, 732 , ".7 50' 

130 0 0 

'" 0 0 

""50 "'" "" 

-." 
~ -,,- ~ .' -

3710 ,.. , ... "3 
0 " 0 "" 0 23. .. ,. " 0 " .,.. 5132 
0 " .. 0 ... 

'" " 0 '''' 0 '" 0 ... 
0 ." ,,., m 
0 220 
0 '93 , 1127 
0 , ... 
0 ,." 
0 11.7 

030 0 

'" 0 

""" 227'" 

_0 3 0 "0 NOT APPI...JCABLE TO STEP ~ & III ....., 3 ,. .. '" - , , 0 930 

.-" , 0 '" _. , 0 922 -. , 338 ." .- .... 50" 

MT Al..LAT1OM 11 , .. 33 "033 ... , "033 .. ," ."" 0 .11123 

",., ".," ""'" """ 
• ' OADS • ..... ".'" ""'3 , .. " 

, -- '.........,ZI. IW ..... '5.1137 
LM\gII (MorIN) . 2.5 IrIIor!N ' .5_ 

11 no. ~ _ .. o::wrtCl ""'-SOlICIt IQUIII'" _ of ... _...-_IO~. 

1I'_T_'_3. 

- .-- -- --. -- -

'" ". 
" '" "3 

" 52 

"" m 

'" " 37. 

'" 330 
338 ". ". 
'" ... ... 
'" '" 0 

0 .... 

" .. 
0 

''''' 
leell3 

:.' ,...., _1Qr _l ... ... __ alJM'oI«'(PI'I'I; 1oId!rom T_ 3. EMrgy _ ___ anlyinclwOl ... 1I)O"O -....e.1Qr _I......". 
~ ...... to.Iftd\IOId ............ ...,~~11rom T_ ,"- .... 7~1. 

JI _1_ IoId Irom T_ ,"- .... 5 _.J-..,""" IoId Irom T_ ,_ ..... i. ,... ••• -vi' 1oId!rom TICIIe 3. SIeo" • ..,. _ • 
...-10 ..... 101 ..... _____ .........,tor ....... "' ... PWWA.-.y ... IoId ..... ______ . 

Page 14 



Detennination of Downstream Power Benefits for 2001 -02 

TABLES 
(English & Metric Units) 

COMPUTATION OF CANAOIAN ENTITLEMENT FOR 
2001-02A5SUREO OPERATING PLAN 

A. Joint Optimum Power Generation in Canada and the U.S. (From 02-42) 
B. Optimum Power Generation in the U.S. Only (From 02-12) 

C. Optimum Power Generation in the U.S. and a 0.5 Million Acre-Feet (0.6 kml ) Reduction in Total Canadian 
Treaty Storage (From 02-22) 

CAPACITY ENTITLEMENT 

Delennlnat lon of Dependab le Capacity Credited to Canadian Storage (MW) 

Step II - Critical Period Average Generation 11 
Step III - Critical Period Average Generation ?I 

Gain Due to Canadian Storage 

Average Critical Period Load Factor in percent ~ 
Dependable Capacity Gain ! I 

Canadian Share of Dependable Capacity ~ 

(AI 

9055.6 
6865.3 

2190.3 

76.74 
2854 .2 

1427.1 

(8) (e) 

9055.6 9018.7 
6865.3 6865.3 

2190.3 2153.4 

76.74 76.74 
2854 .2 2806.1 

1427.1 1403.0 

ENERGY ENTITLMENT 

DetennlnaUon of Increa. e In Average Annual Usable Energy (aMW) 
Step II (with Canadian Storage) 11 

Annual Finn Hydro Energy §I 
Thermal Displacement Energy lJ 
Other Usable Secondary Energy §J 

System Annual Average Usable Energy 

Step til (without Canadian Siorage) 11 
Annual Firm Hydro Energy §I 
Thermal Displacement Energy I I 
Other Usable Secondary Energy §J 

System Annual Average Usable Energy 

Average Annual Usable Energy Gain fJf 
Canadian Share of Average Annual Energy Gain ~ 

(A) 

8966.5 
2306.6 

135.8 

11408.9 

6573.9 
3294.0 

475.9 

10343.8 

1065.1 
532.6 

11 Step II values were obtained from the 02-42. 02-12, and 02-22 studies. respectively. 
1/ Step III values were obtained from the 02-13 study and Table 3. 
~ Critical period load factor from Table 3. 
~I Dependable Capacity Gain CTedited to Canadian stOfage equals gain in critical period average 

generation divided by the average critical period load factor. 
~ One-half of Dependable Capacity or Usable Energy Gain. 
§I From 3O-year average firm load served, which indudes 7 leap years (29 days in February). 
1/ Average secondary generation limited to Potential Thermal Displacement maritel. 
!21 Forty percent (40%) of the remaining secondary energy. 
21 Difference between Step II and Step III Annual Average Usable Energy. 
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(8) (e) 

8966.5 8930.0 
2304 .3 2311 .5 

137.4 143.8 

11408.2 11385.3 

6573.9 6573.9 
3294 .0 3294.0 

475.9 475.9 

10343.8 10343.8 

1064 .4 1041 .5 
532.2 520.8 



Determination of Downstream Power Benefits for 2001-02 

TABLE 6 
(English & Metric UnIts) 

COMPARISON OF RECENT OOPS STUDIES 

1997-98 1998-99 1999-<10 

AVERAGE PNWA ENERGY LOAD 
Annual Load (MW) 20387.3 20479.6 20817 .8 

Annual/January Load (%) 86.' " .3 85.9 

Critical Perkx:i (ep) Load Factot (%) 75.2 75.6 75.3 

Annual Firm Expons 9213.3 1075.3 1202.7 

Annual Firm Surplus (MW) l ' 433.2 534.6 708.1 

THERMAL INSTALLATlONS (MW) ?J 
January Peak Capability 10514 11 003 11341 

CP Energy 81 41 64" 9019 

CP Minimum Generation 632 789 1071 
Average Annual System Export Sales 1133 1265 1392 
Average Annual Displaceable Marltel 6105 6345 6490 

HYDRO CAPACITY (MW) 
Total Installed 29786 297" 29786 
Base System 23858 23858 23856 

STEP IItLfIil CP (MONTHS) 4212tl16 42/2016.5 42f20f7 

BASE STREAMFLOWS AT THE DALLES Im);II 
Step I 5O-yr. Average Streamnow 160748 181664 181664 

Slep I CP Ave~ 114127 114496 114496 
Step II CP Average 101008 101537 101525 
Step III CP Average 64870 56483 64960 

BASE STREAMFLOWS AT THE DALLES (ml,s) J! 
Step I 5O-yr. Aver»ge Streamnow 5118.20 5144.15 51 44.15 

Step I CP AveraQ8 3231.71 3242.16 3242.16 
Step II CP Average 2860.22 2875.20 2874.86 
Slep III CP Average 1836.92 1656.05 1839.46 

CAPACITY BENEFITS (MW) 
Slep II CP Genera tion 9018.0 9064.' 9080.' 
Step III CP Ge/1er.Jtion 7169.4 6773.9 6878.8 
Step II Gain 0\'9f Step III 1848.6 2290.2 2201.7 
CANADIAN ENTITLEMENT 1229.6 1514.7 1481 .9 
Change due to Mica Reoperation 0.0 -0.4 0.2 
Benefil in Sales Agreement 471 .0 416.0 200.0 

ENERGY BENEFrrs(.M~ 
Step II Annual Firm Hydro 8963.0 9000.0 8990.3 
Step II Thelmal Displacement 2037.7 2101.3 2129.5 
Step II Other Usable Secondary 194.9 188.3 193.5 
Slep II System Annual Average Usable 11195.6 11289.6 11313.3 
Step III Annual Firm Hydro 6579.0 6502.1 6422.2 
Slep III Thermal Displacemenl 2902.9 3066.8 3182.0 
Step III Other Usable Secondary 607.2 595.3 590.' 
Step III System Annual Average Usable 10089.1 10164.2 10194.3 
CANAOlAN ENTITLEMENT 553.3 562.7 .559.5 
Change due to Mica Reoperation -2.8 .... , -0.' 
ENTITLEMENT in Sales Agreement 246.0 215.0 103.0 

STEP II PEAK CAPABILITY (MW) 31647 3207. 32421 
STEP II PEAK LOAD (MW) 26587 27317 28386 

STEP III PEAK CAP~~L~ (MW) 31456 31793 32206 
STEP III PEAK LOAD MW 2285' 23391 24318 
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2000-01 2001-<12 

21107.8 21641 .7 
87.4 88.0 
75.1 76.7 

1067.1 1156.3 
739.7 313.7 

11520 11433 
9521 '496 
.58 853 

1413 997 
7179 7493 

29836 29827 
2388' 23880 

42f20f7 42.512016.5 

181663 181663 
114496 114401 
101525 101525 
6495' 56482 

5144.12 5144 .12 
3242.16 3239.46 
2874.86 2874.86 
1839.43 1656.01 

9032.9 9055.6 
6859.6 "".3 
2173.3 2190.3 
1447.3 1427.1 

0.0 0.0 
192.0 187.0 

8967.3 8966.5 
2183.3 2306.6 

148.7 135.8 
11299.3 11408.9 
6541 .1 6573.9 
3239.8 3294.0 

501 .5 475.9 
10282.4 10343.8 

508.4 532.6 
0.7 0.' 

99.0 95.0 

32481 3250' 
28m 27850 
32268 32260 
24983 24034 



Determination of DoYmstream Power Benefits for 2001"()2 

FOOTNOTES FOR TABLE 6 

1. Average annual firm surplus is the additional shaped load including the surplus 
shaped in the following periods: 

AOP Study 
1997-98 

1998-99 
1999-00 
2000-01 

2001-02 

Amount Shaped (MW) 
3000 Mayand 
2171 June. 
3199 May and June. 
4237 May and June. 

471 1 August through 30 April and 
1537 May through July. 
1877 May and June. 

2. Thermal installations include thermal imports, all existing and planned thermal 
resources, combustion turbines, cogeneration, renewable thermal , thermal 
NUG/PURPA, minus seasonal exchange imports and plant sales. 

3. The 1990 level modified flows were used and no additional irrigation depletions were 
anticipated for the 2001-02 level. There is, however, an adjustment for Grand 
Coulee pumping and return flow. 
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CHART 1 

2001·02 DDBP STUDY 
DURATION CURVES OF 30 YEAR MONTHLY HYDRO GENERATION (aMW) 

". ". 
0 0 
~ N 

STEP II HYDRO ENERGY 

:::] Unusable Remain ing Secondary Energy . 203.6 aMW 

:§l Other Useable Secondary Energy - 135.8 aMW 

2 Thermal Displacement Energy . 2306.6 aMW 

• Firm - 8966.5 aMW 

Total Useable Energy = 11408.9 aMW 
Total Generation = 11612.5 aMW 

Percent Equaled or Exceeded 

STEP III HYDRO ENERGY 

o Unusable Remaining Secondary EnerllY - 713.8 aMW 

:II Other Useable Secondary Energy - 475.9 aMW 

IJ Thermal Otspl,e&ment Energy. 3294.0 aMW 

• Firm • 6573.9 aMW 

Total Useable Energy = 10343.8 aMW 
Total Generation = 11057.7 aMW 

Percent Equated or Exceeded 
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