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INTRODUCTW~ 

This report describes the joint actions of the Canadian and 

United Stat es Entities during the period I October 1980 throu~h 30 September 

1981 in discharging their responsibilities for formulating and carrying 

out ope rating arr angemen t s necessary to implement the Columbia River 

Trea t y . It is the fifteenth of a series cover ing the period since the 

ratif i cat i on of the Co l umbia River Tre aty in September 1964. 

ORGA1'llZATWN AND MEETINGS 

The names of the .. embers and representatives 0( the t ... o Entities 

during the reporting period are shown in Appendix A. There ... as one 

mee ting of the Enti t ies and one meeting of the Canadian En t ity representative 

and U. S. Coordinators during the y"aT . 

The t ... o international committees , listed in Appendix B, met as 

required throughout the r eporting period to direct. and coord inate Trea t y 

atorage operatioDs and studies with t he support of the staffs of B. C. Hyd r o, 

Bonneville Power Ad .. in1&trstion, snd the U. S. Army Corps of Engineers , 

North Pacifie Division. 
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COLUKBIA STORAGE OPERATION 

Operating Arrangements 

During the period covered by thia report, nuncan , ArT"" , 

Mica and Libby reservoir5 we re operated In ac~ordance with the Columbia 

Rive r Tr eaty for power and flood control. 

The Cansdian "ntitle=ent to down5t r"am power benef ita from 

Duncan, Arrow, and Mica for the 1980-81 operating year had been purchaaed 

in 1964 by the Colullbis Stonge P""",r Exchange. In sccordance with the 

C.nadi.n Ent itlement Exchange Agreement. dated 13 August 196~, the 

United State. Ent ity delivered capacity and energy to the CSPE par t iclpanta . 

The operation of the ato rage. WaS generally in accordance with : 

(a) "Colwobia River Treaty Hydrocleuric OpernUng Plan _ Allured 

Ope rating Plan tor Openting Year 1980-81", dated Septuber 1915. 

(b) " Oelatled Operating Plan ror ColWlbill River Tuaty Stonge 

1 August 1980 through 31 July 1981" . dat"d Septe.obu 1980. 

(c) "Columbia River Treaty Flood Control Operating Plan", dat"d 

O"tob<!r 1972. 

Consia tent vith al l Det~lled Opera t ing Plana prepared 8in~e 

the instal lation of genera t ion at Mi~a, the 1980-81 Detailed Oper ating 

Plan vaa deaigned to aeht"ve opU ...... powe r &eneration at-Bite 1n Canada 

and downier .... In Canad~ and the United Stat"s , in accordance with paragraph 7 

of Annex A o f the Treaty. The 1980-81 Assured Operating Plan prepared 

6 yeara ago, vas uaad sa ChIO ba.i. f or the preparation of the 1980-81 

Detailed Ope-rating Plan. 
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For each Operating Yea~ the do"",~neam power benefits ~csulting 

from Canadian storage are dcte~mined 6 years in advance. For the 1980- 81 

Operating Year, the determination indlcated that there was a reduction 

in benef i ts of Z. S average megawatts of average annual usable energy , bnt 

no reduction in dependable capacity . attributable to the re-regulation 

to achieve an optimum operation in both countries . The determination made 

for the 1981-82 Operating Year i ndicated a reduction in Canadian Entitlement 

of 3 . 0 average megawatts of average annu31 usable energy, but no reduction 

in dependable capacity. 

In a ceordance ~ith Sections 7 and 10 of the Canadian Entitlement 

Purchase Agree~ent, t he Entities agreed that the United States Entity is 

entitled to receive 2 . 5 average mega~atts of energy during the period 

1 August 1980 through )1 March 1981 and 3 . 0 average mega~atts of energy 

du~ing the period f ~om 1 April through 31 July 1981. Suitable arrangements 

have been "",de bet~een the Bonneville Po",er Administration and B. C. Hydro 

for dcUvery of this ene~gy. 

Attached to this report .. ~ Appendix D is the "Report on Operat i on 

of Columbia River Treaty proj"ct~ - 1 August 1980 through 31 J uly 1981" 

dated October 1981. Appendix 0 reports in detail on the runoff conditions 

prevailing and on the operation of the Treaty storages for the first 10 

months of the 12- month period of this repo r t . 

A brief summ.ary follows of the Columbi .. River Tr~at)' operation 

of the Mica, Arrow, Dun~an, and Libby reservoirs during t he period 

1 October 1980 to 30 September 1981. 

General 

The a~tual runoff volume of the Colu!IIbia Riv"-r at The Dalles 

for the period January - July 1980 totalled 95 . 8 million acre-f~et, 

equal to 87.4 percent of the 15-year average fr~ 1963 to 1977 . At 



31 July 1980 the Coordinated System Reservoirs had refilled to 98 percent 

of [heir normal full eontent5 . By the end of September 1980 the reservoirs 

were deficit approximately 1 . 4 b111ion kilowatt hours below operating rule 

cur"es due to below "'.edian streamflows in August and delay of the Hanford 

nuclear p l ant to return to service after its annual maintenance period. 

Pr ecipitation was reported as near average for the fal l season 

in the Columbia River Basin. Much above normal precipitation was record~d 

throughout moat of the Nonh"est during Decemher. This "arm , mois t 

trend resulted 1n above average Sn010l acculOulation in Brithh Columbia 

basins , but it left the southern regions with 11ttle or no sno" in the 

Cascades or idaho basins. 

By 30 November improved natural st r eam[lows eras ed energy deficicncies 

accumulated in Augus t and September and reservoir leve ls "ere again at their 

operating r ul e cur veS . On 11 December 1980 Bonneville Power Administrat i on 

(BPA) restored secondary ene~gy deliveries to its non- f irm industrial 

loads and made an equivalent ","ount of secondary energy available for 

$ale to Pacific Northwest i nvestor-o;med utilities . As a result of 

heavy precipitation and record-setting warm temperatures during December, 

Coordinated System reservoirs were 4.9 billion kilowatt hours above rule 

curves by 31 December . 

Temperatures remained above normal in January but precipi t ation 

dr opped to only 32 percent of normal. The warm dry "",,,ther reduced the 

sno,,!,ack to only 66 percent of normal by month-end . However , above 

normal streamflo .. ·s on the mainste", of the Columbta and reservoir levels 

above rule curves permitted BPA to offer surplus energy to Pacific 

Sautln.est utilities during the period from 26 DecelOber to 12 January 

1981. 

Warm and rainy "eather generally prevailed in February and 

March and atreamflo"s rcmained above norma l . By 1 April t he snowpack 

was on l y about two-thirds of normal except for the Canadian portion of 

the basin >."bieh indic<lted <In accumulation of about 90 pe r cent of average . 

Many stations in the Cascades reported !.heir worst year of record. 



BPA eontinued to supply seconda~y energy to allot Its Pacific 

NDrth~est customers and Direcl Service InduGtries through 27 March 1981. 

Operationl for the juvenile fish OUl·.!8~ation ~gan on 28 April. The 

ov~r·8enerstion In the United States Federal System sllowed secondary 

anergy deliveries to BPA', Psclfic NorlhYest and Pacific South~elt 

custOtoeu to be resWIled. BPA also stored excess energy 1n B. C. Hydro 

r eeervoics. 

Precipitation during ~y , June and July " as 170, 143 lind 163 

percent of nermal, respectively, OVer the Columbia River Baain above The 

Dalles. As s result , the lIetual Janusry - July volu~ runoff of the 

CoIWllbll River above The Dalles "aa 103.5 _11110n acre·feet (maf) , or 

21.6 maf higber t han t he 1 April runoff forecast . All major res.rvoira 

...ere full on 31 July 1981 , the date they are prog~""""",, to reHIl. By 

the end o f thi, report pe r iod, JO September, vith flows on a seasonal 

race.sion, the Coord inated SYSte .. reservoirs were 0.3 billion kilo".tt 

hours below prog.arnm¢d levlillB. 

flood control during the 1981 6pring ru nof f wa~ provided by a 

f.ster lhan nO>=3l .efill operation at th~ Treaty prOjects and other 

.toraga reservoirs in th~ Columbt. 'a,ln. Peak fla..3, reaulting from 

sn0W1a8 1t and above normal rainfall, occurred in Jun~ . The uoregulated 

pe.k .t The Dalles wlS ~19 . 000 cfs on 10 June 1991, appro~laately S.7 feat 

.bove bankJuli capacity . The ma~i=WIl observed daily discharge du r ing 

the apr!ng 'unoCf at The Dal1el va. 436,400 c f s . 

Mica Reservoir 

The Treaty s torage spate in Mits Rese rvoir "81 filled by 

H August 1980 snd r e1l3ined Cull through 30 Septembe r. Approximately 

thr ee feet of B. C. Hydro oon- Treaty storage vas dr afted durlng September 
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to ",eH B. C. Hydro's system load requirements. On 30 September the Mica 

R~servoir was at elevation 2466.7 feet. 

A reduction in general ion required at Mica to ~et B. C. Hyd ro's 

system load resulled in Mica Reservo i r rcfilling to elevation 2~69 . ~ feet 

by 19 October. From late October through December , Mica reservoir'was 

drafted to B. C. Hydro aystem load and downstream United States storage 

requirementg . During this period the Mica reservoir discharges averaged 

somewhat less than the Detailed Operating Plan target releases . 

During the last week of December, generation a t Mica ,,"as curtailed 

and the reservoir was held at elevation 2455 . 0 feet. Mica reBervoir draf ting 

resumed in January and continued until late April . The reservoir reached 

~levation 2406.1 feet on Z2 April 1981, its lowest elevation of the 1980-81 

Operating Year. 

Mica Reservo i r began to refi l l in late April when inflow increased 

due to snowmelt. It reached elevation 2425.9 feet by 31 May and elevation 

2445 . 4 feet by 30 June . Treaty storage space ,"'as filled at elevation 

2470 . 4 feet on 29 J uly (which include$ 34 . 3 thousand-second- foot days (sfd) 

of storage in a special sccount). The reservoir continued to fi l l and 

reached elevation 2471.6 feet by 31 July. Inflows reached almost 60,000 efs 

during the f i rst half of August, and sp i lling occurred as inflows were 

discharged in order to prevent th~ reservoir from rising further. Treaty 

storage spaee r~ined full through the su~er, and on JO September the 

Mica Reservoir was at elevation 2469.6 feet . The reservoir elevation at 

full Treaty storage is presently el evation 2469 . 8 feet, 500 , 000 acre-feet 

below normal full pool elvation of 2474.5 feet. to provide addit i onal flood 

protection at the Revelstoke Project during its construction. 

Arrow Reservoir 

At 30 5epte",ber 1980 the elevation of Arrow Reservoir "'as 1442.4 

[eel and it remained near that l evel through October. From November 1980 

through January 1981, storage was evacuated from the reservoir according to 
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th~ flood Control Rul~ Curve [or the project . The a~tual reservoir level 

~'as belo,", this r ule curve due to the Treaty storage imhalance between Mi~" 

and Arrm" as Mica discharges had averaged less than the Detailed Operating 

Ptae target releases during November and December . 

Ou t flows from Arrow Reservoir were increased to 77,000 cfs during 

february and the res~rvoir rea~hed lts lowest point of the Operaang Year 

of 1409 . 9 feet on 23 februa r y 1981 . The outflow" "ere then r educed, and 

the reservoir "as held at approx1.tD.ate l y 1410 feet during March. 

The Ano .. • Reservo i r be gan to refill in AprJI and reached 1419 . 5 

feet by )0 April . As a r esu l t of higher than average in f lows to the reservoir 

in May, the reservoi r elevation rose by almost 20 feet during the month , 

reaching elevation 1438 . 9 feet by 31 ~ay. The regulated infta\l peaked at a 

dally average of 100,640 cis on 27 May . 

From 4 through 10 June, Arrow discharges were reduced to store an 

additional 132, 100 sfd of w .. ter surplus to U. S. requirements under the 

"Arrow Lakes Stonge Ag'e~lIIent" be tween lIPA and B. C. Hydro . The reservoit 

\laS filled to 1446.0 feet on 14 July . The reservoir \las drafted slightly 

through the summer and on 30 Septembe r the reservoi r was at el~~atton 

1442.8 feet. 

Duncan Reservoir 

Duncan Reservoir "as near f ull pool elevation of 1892 . 0 feet on 

31 July 1980 and remained at about that lev~l until late August . During 

September , Duncan outflo\l5 were increased to he l p fill Kootenay Lake t o 

elevat ion 1745.3 feet. On 30 September rhe reservoir was at elevation 

1876 . 4 feet . 

From 3 October through 29 No~e~ber , Duncan outflo\l "as r educed to 

100 ch to lD in iml.ze spillage at dO"TI"neam po""r projectB. Thh r esul t ed 

in the reservoir elevation r ising to 1884 . 8 feet by 30 November. From 

December 1980 througb mid-February 1981, Duncan Reservoir \las e~acuated 
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according to its Flood Contro l Rule Curve and it reached its lowest e levation 

of 1819 . 5 feet by 12 March. 

Outflows were reduced [0 the ~inimum di~charge of 100 cfs co~nclng 

on 15 March. By 30 June the reservoir had refiUed [ 0 elevation 1880.2 

feet, aed it reached fu l l pool elevation of 1892.0 feet on 14 July. The 

inflow to t he Duncan Reservoir peaked at a datly nverage of 19,100 cfs on 

6 Ju l y . Storage draft began on 21 September and on 30 September the reservoir 

was at elevation 1886.9 feet. 

Libby Reservoir 

The Libby Rese rvoir reached its f ul l pool elevstion of 2459.0 

feet by mid- July 1980 and was held above elevation 2458 feet through July 

and August. On 30 September it ",·aa at elevation 21056.0 feet. Releases 

we.re increased to full po,""rhouse capacity of 20,000 cfs in November and 

December, and by 1 January 1981 the reservoir had drafted to elevation 

2409.6 feet. Storage draft continued in Jan uaTY and February with ou~f1o"", 

up to 26,000 cf8 (including 6 ,000 cfs of spill) being required for ~bout 

two weeks in January to meet flood control dra~·down requirements. The lake 

lcve.l was at ' elevation 2356 . 6 reet on 28 February. The reservoir reached 

its 101<1est elevation of the year, 2349 . 7 feet, on 14 March 1981. 

Inrlows to Libby increased 1n late Ap r il and the seasonal peak 

was reached on 27 April with a daily average i nflow of 69,700 cfs. Libby 

outflows were reduced to 3,000 ds from mid-~ar~h tbrough 27 May at which 

time the lake had filled to elevation 2412.7 feet. Releases were then 

gradually increased, and by 2 July 1981 the projec t began spilling. Outflows 

reached a maximum of 40,000 cfs on 7 July, and the reservoir filled Sl owly 

throughout the month. The Libby Reservoir (Lake Koocanusal was at full 

pool on .31 J\lly 1981 and was held above elevation 2458 teet until .. id­

Septe~ber. On 30 September it was at el~vation 2455.9 feet . 



COMMITTEE ACT I VIT[ES 

Hyd r oaeteorological Co~lttee 

P ~ogres" continued on t he conve~.ion of the hydrOllll't .. oni t oring 

"cations in Canada from conventional VHF/UHF tele..e t ry to satel lite 

teleaetry. This ~il1 utilt~e da t a collection pla t fo~ to transuit to • 

GOES .atellite, ""'-ich will relay t he data to a National Weather Service 

cOlllWnlcaUon network. A n ..... central procenor is being tns t al led gt 

S. C. !lydro ' s Burnaby Mountain Connol C"nne , wh i ch will be linked with 

CROIt'tS via the Bonneville Power Administration IDicrowave SY'lem . The 

Corps of Engineers replaced the l~'t compuler. Which acted as the CRORHS 

proceaaor, with an Amdahl ccaputer . It Is several tt.e. faster than 

the old ccaput"r in proces.ing CROHMS data , and up to eight times faster in 

other applications . The Canadian conversion to ",etric uniu is expe cted 

by Jul y 1982. It is anticipated that advanca planning will avoid any 

pos5ibl. problems . 

Aerial snow aurvel11an~e activities ~r~ ssri.factory , oth~r 

thsn ~ome grounded flights doe to had ,"'Oather . 

Studies continue on modelling techniques for runolf and streaIDflow 

fDu_casting:. 

The dzeabl c lorecast er ror in the 1961 runoH vol" .. e was 

attributed to the substantial spring rainfall. The forecsst pr oceduro 

re f lects the winter precipitation and snowp.ck qutte accurately, but the 

majority of the fo recast error can be traced to spring precipitation . 

The consolidation oC !lydrOlOet documents remains in draft fo~. 

The final dralt will be deferred, pendiog cbanges in the Canadian hydromec 

5yst""'-. 
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The Committee ~ootdinated the opera t ion of the Treaty storage 

in accordDn~e with the current hydroelectric and flood control operating 

plans. Thie aspect of the Comai t tee ' . wo rk Is described in Appendix D, 

"Report on Operation nt Columbia River Treaty Pr oj"Ctl - 1 August 1980 

through 31 July 1981". 

The Commit l ee also prepared the Entity agreement9 listed in 

Appendh C and assured that lhe !mph_ntstion of the "Anov Lakes 

Storage Agree ... or" wa. condnent with the opera t ing plans. 



I 

COOPERATION "IT" PEIt.'!ANENT ENCINEERllIG BOARD 

The Entities continued their cooper ation vith th~ Permanent 

Engineedng lIoard ill t he dhchar ge of ita functions snd a Joint meeting of 

the Pe r$anent Engineering Board and t he Entities ws8 held on 24 November 

1980 in Vancouve r , British Colu~bts . 

Copies of the IIsreements listed in Appe ndix C "ere ~ent to t he 

Board. 

H 
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A. AUTHORITY 

REPORT ON 

OPERATION OF COLUMBIA RIVER TREATY PROJECTS 

1 AUGUST 1980 THROUGH 31 JULY 1981 

I. INTRODUCTION 

Duncan, Arrow , and Mica reservoirs in Canada and Libby reservoir in 

the United States of America were constructed under the provisions of 

the Columbia River Treaty of January 1961. Treaty storage in Canada 

is required to be operated for the purpose of increasing hydroelectric 

power generation and flood control in the United States of America and 

in Canada . In 1964, the Canadian and United States governments each 

designated an Entity to formulate and carry out the operating arrangements 

necessary to implement the Treaty. The Canadian Entity is British 

Columbia Hydro and Power Authority \B. C. Hydro); the United States 

Entity is the Administrator, Bonneville Power Administration (BPA) and 

the Division Engineer. North Pacific DiVision, Corps of Engineers 

(USeE). 

The Columbia River Treaty Operating Committee, established in September 

1968 by the Entities, is responsible for preparing and implementing 

operating plans as required by the Columbia River Treaty. This report 

records and reviews the operation of Mica. Arrow , Duncan and Libby 

reservoirs for power and flood control during the period 1 August 1980 

through 31 July 1981. including the major effects downstream in Canada 

and in the United States of America. 

B. OPERATING PROCEDURE 

Throughout the period covered by this report , storage operations were 

implemented by the Operating Committee in accordance with the Detailed 



Operating Plan (DOP) for Columbia River Treaty Storage, dated September 

1980. The regulation of the Canadian storage content was normally 

determined by the Operating Committee on a weekly basis during the 

entire operating year. 

II. WEATHER AND STREAMFLOW 

A. WEATHER 

Precipitation was near average for the fall season in the Columbia 

River Basin. A sunny and dry August preceded the mild and near normal 

temperatures of September . Basins east of the Cascades received above 

average precipitation in September but thi s pattern changed to warm 

and dry in October, with basinwide precipitation diminishing to only 

one-half of normal. The warmer temperatures continued throughout 

November and December. While precipitation in November was only 

slightly above normal across the northerly basins, much above normal 

precipitation was recorded throughout most of the Northwest during 

December. This warm, moist trend allowed for above average snow 

accumulations in British Columbia basins, but resulted in high runoff 

in southern regions, leaving little or no low level snow in the Cascades 

or Idaho basins . Basinwide, the 1 January snowpack estimate was 88 

percent of normal. 

Temperatures remained on the warmer side in January but the precipitation 

dropped to only 32 percent of normal. The warm dry weather reduced 

the snowpack estimate to a mere 66 percent of normal by month's end. 

Precipitation returned to above average in February everywhere except 

in the upper Snake River basin where precipitation was below normal. 

March came in warm and dry but became wet, resulting in near normal or 

above normal precipitation over basins in eastern Oregon, southeastern 

Washington and the upper Snake River plain . Although the British 

Columbia snowpack estimate was 80 percent of normal, the basinwide 
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average was only 65 percent due to little snow in the Cascades or 

Idaho ranges . Precipitation varied widely over the Columbia basin 

in April with British Columbia, western Washington, and southern 

Idaho being wet while below average precipitation continued in 

western Oregon and Montana. By the beginning of the spring runof f , 

the overall snowpack estimate was approximately 66 percent of 

normal even though the Canadian accumulation was 90 percent of 

average. 

The spring of 1981 was highly unusual in that it was marked by 

heavy precipitation, accompanied by below-normal temperatures. The 

rainy and cool weather continued throughout June and on into July . 

April through July precipitation for the Columbia basin above Grand 

Coulee was 160 percent of normal while the total basin above The 

Dalles was 146 percent of normal. Some stations in the Kootenay 

basin were over 180 percent of normal for this period. The total 

August 1980-July 1981 precipitation was 113 percent of average for 

the Columbia Basin above Grand Coulee and 105 percent of average 

for the Columbia Basin above The Dalles . 

The geographical distribution of the accumulated October through 

April precipitation for the basin, expressed as a percentage of the 

IS- year average, 1963-1977, is shown on Chart 1. This shows the 

October through April precipitation at or below normal for virtually 

the entire Pacific Northwest. Large portions of the Clark Fork , 

Clearwater, Snake, Similkameen, and Okanagan river basins and much 

of the Oregon Cascades received less than 80 percent of average 

precipitation. 

Chart 2 depicts the winter season precipitation and temperature 

sequences that occurred thoughout the basin, as measured by index 

stations in the basin. Warm temperatures. combined with average 

October- December precipitation, limited snow accumulations to the 

upper e l evations and British Columbia basins. A warm dry January 

reduced the I February snowpack estimate to 66 percent of normal. 

Continued near or above average temperatures and normal precipitation 

never allowed for recovery, and the snowpack remained at approximately 
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two-thirds of normal throughout the remainder of the season, with many 

Cascade stations reporting their worst year on record. 

The pattern of temperature and precipitation throughout the April­

August season is shown on Charts 3 and 4. Chart 3 applies to the 

Columbia River Basin above The Dalles. Oregon. and Chart 4 applies to 

the Upper Columbia and Kootenay River basins in Canada . Since the 

major portion of the seasonal runoff is produced by snowmelt . the 

temperatures shown are of special significance to system regulation in 

that they largely influence the pattern of streamflow. 

B. STREAMFLOW 

Streamflow in August was generally below normal in the upper Columbia 

and Kootenay River basins in Canada and near average elsewhere. Flows 

remained near average across the Columbia River basin through November 

except for below average streamflows reported west of the Cascades and 

on the upper Snake River plain. Heavy warm rains over Christmas week 

depleted many low elevation snowpacks to produce above average streamflows 

across the entire Pacific Northwest. Many Washington stations recorded 

new r ecord maximum mean daily flows . Western Washington and western 

Oregon streams returned to below average flows in January in contrast 

to all the northerly Columbia system basins reporting above average 

flows. 

February flows bounced back to above average across all but the southern 

Oregon and upper Snake River basins, in response to the warm and rainy 

weather. March saw the return of the January pattern ; low flows west 

of the Cascades . but continued high flows in the northern U. S. and 

British Columbia streams. All streamflows returned to near average 

during April and May with the exception of portions of the upper 

Columbia-Kootenay drainage where above average flows continued . This 

pattern continued through June and July . except for local above average 

flows on the John Day. Grand Ronde and Spokane Rivers. 
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The 1980-1981 monthly modified streamflows and average monthly 

flows for che period 1926- 1981 are shown in the following cable for 

the Columbia River at Grand Coulee and The Dalles. These modified 

flows are corrected for storage in lakes and reservoirs to exclude 

the effects of regulation, and are adjusted to the 1970 level of 

development for irrigation. 

Mean Monthly Modified Streamflow, in CFS 

Columbia River Columbia River 
at Grand Coulee at The Dalles 

Year Average Year Average 
Month 1980-1981 1926-1981 1980-1981 1926-1981 

AUG 
SEP 
OCT 
NOV 
DEC 
JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 

YEAR 

74640 97150 99390 133120 
57930 60200 87820 92690 
48610 51080 79070 88330 
48710 46370 85890 90870 
74140 43650 138600 95530 
60600 38710 120300 91760 
63030 41400 140400 103430 
55910 48230 115200 118520 

102800 114870 185200 217170 
295900 266440 419100 416830 
291500 313370 441300 466130 
236400 186500 283600 252000 

117500 109000 183000 180500 

The maximum mean monthly modified streamflow for the Columbia River 

at Grand Coulee occurred in May this year and was 112 percent of the 

long-term average. The maximum value for the Columbia River at The 

Dalles occurred during the usual maximum month of June and was 93 

percent of the long-term average. 

Maximum observed mean daily inflows during the 1980-81 operating year 

were 80,800 cfs at Mica on 31 May, 101 ,000 cfs at Arrow on 27 May, 

19,100 cfs ac Duncan on 6 July, and 60,700 cfs at Libby on 27 May. 

The maximum observed mean daily flow in the Columbia River at The 

Dalles was 436,400 cfs on 10 June. The observed streamflow patterns 

for che year are shown on the inflow hydrographs for the Treaty reservoirs, 
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Charts 5, 6, 7, and 8. Observed and computed unregulated hydrographs 

for Kootenay Lake, Columbia River at Birchbank, Grand Coulee, and 

The Dalles are shown on Charts 9, 10, II, and 12, r espectively . 

C. SEASONAL RUNOFF VOLUMES 

The volume and distribution of runoff dur ing the snowmelt season 

are of great importance because the reservoir regulation plans are 

determined in part by the expected runoff volume. Runoff volume 

forecasts, based on precipitation and snowpack data, were prepared 

for a large number of locations in the Columbia River Basin and 

updated each month as the season advanced. Table I lists the 

seasonal volume inflow forecasts for Mica, Arrow, Duncan, and Libby 

projects and for the unregulated runoff of the Columbia River at 

The Dalles. The forecasts for Mica , Arrow, and Duncan inflows were 

prepared by B. C. Hydro and those for the lower Columbia River and 

Libby inflows were prepared by the United States Columbia Rive r 

Forecasting Service. Also shown on Table 1 and t he actual volumes 

for these five locations. Note that actual spring runoff for all 

basins was greater than the Apri l forecasts, due to the copious 

amounts of spring precipitation that occurred. 

Observed April-August runoff volumes, adjusted to exclude the 

effects of regulation of upstream storage , are listed for e i ght 

locations in the following t abulation : 

Streamflow and Location 

Libby Reservoir Inflow 
Duncan Reservoir Inflow 
Mica Reservoir Inflow 
Arrow Reservoir Inflow 
Columbia River at Birchbank 
Grand Coule-e Reservoir Inflow 
Snake River at Lower Granite Dam 
Columbia River at The Dalles 

April - August Runoff 

Thousands 
of Acre-Feet 
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7359 
2151 

11810 
24347 
44322 
66328 
19622 
90676 

Percent of 
1963-77 Average 

108 
103 
100 
103 
105 
104 

80 
93 
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III. RESERVOIR OPERATION 

A. MICA RESERVOIR 

Storage Evacuation Period . As shown on Chart 5, Mica Reservoir was 

at elevation 2466.0 feet on 31 July 1980. The reservoir storage 

account on that day showed that Mica Treaty Storage was 304,770 sfd 

below full . In addition to the Treaty Storage, Mica reservoir 

contained 34,300 sfd of Mica Special Reserve Storage (surplus 

inflow captured at Arrow and transferred to Mica in June 1980) , and 

50,161 sfd of BPA Mica Surplus Storage (remainder of 112,894 sfd of 

water stored in Mica Reservoir under the 1980 Agreement to Enhance 

Filling of Mica Reservoir). Return of the BPA Mica Surplus Storage 

to BPA was completed by 8 August. Mica Reservoir continued to fill 

in early August, completely refilling the Treaty space by 15 August 

1980. 

In order to meet B. C. Hydro's system load requirements in the 

month of September, Mica discharged more than its DOP target release, 

drafting the reservoir by approximately three feet to elevation 

2466 . 3 feet by 29 September. This resulted in a Treaty storage 

imbalance of 197,810 sfD between Mica and Arrow Reservoirs. 

A change in B. C. Hydro's system load requirements resulted in Mica 

refilling to elevation 2469 . 4 feet by 19 October. From late October 

through to December, Mica Reservoir was drafted to meet B. C. Hydro's 

system load and U. S. storage requirements. The reservoir discharge 

averaged less than the DOP target release for the period and the 

accumulated imbalance was 215,800 sfd on 24 December. During the 

last week in December 1980, generation at Mica was curtailed due to 

a reduction in B. C. Hydro's system load and the reservoir was held 

near elevation 2455.0 feet . 

Mica Reservoir drafting resumed in January and continued through 

March 1981. By 31 March, the reservoir was at elevation 2412.0 

feet . Daily project outflow varied between 15,000 cfs and 42,000 

cfs, averaging close to the OOP target release for the three month 
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period. The reservoir continued to draft in April and reached its 

lowest elevation, 2406.1 feet, on 22 April. 

Refill Period. Mica began to refill in late April when inflow 

increased due to snowmelt. The reservoir was filled to elevation 

2425.9 feet by 31 May and to elevation 2445 . 4 feet by 30 June with 

discharges averaging 10,000 cfs for both months. The discharge was 

increased above 10,000 cfs in early July as the runoff forecast 

indicated that Mica would probably f ill and spill well before 

31 Ju l y. The outflow was adjusted every several days according to 

the inflow forecasts until the Treaty space was completely filled 

at elevation 2470.4 feet on 29 July . Mica Reservoir surcharged to 

elevation 2471.6 feet by 31 July and started spilling the same day 

to discharge inflow. 

B. C. Hydro agreed that the BPA Special Reservoir Storage (34,300 

sfd) should remain in Mica Reservoir until a decision on its disposition 

can be reached. 

B. ARROW RESERVOIR 

Storage Evacuation Period. As shown on Chart 6, Arrow Reservoir was 

at elevation 1445.4 feet on 31 July 1980, on which day the reservoir 

storage account included full Treaty storage of 3 , 579 , 600 sfd (25 , 500 sfd 

being in Mica Reservoir due to Mica discharging less than its DOP 

target release earlier in the refill period), as well as 66,050 sfd of 

Canadian Arrow storage and 66,050 sfd of U. S. Arrow storage. The 

additional 132,100 sfd of Arrow storage was surplus water stored in 

the reservoir during the 1980 refill period . The August inflows in 

most areas were below average, requiring Arrow Reservoir to be drafted 

to provide storage for power generation at downstream U. S. projects. 

The reservoir outflow, which varied between 45,000 cfs and 70,000 cfs 

during August , included Treaty storage releases, return of BPA Mica 

Surplus storage (completed by 8 August) and return of Canadian Arrow 

storage (completed by 20 August). The reservoir level dropped approximately 

8 feet to elevation 1437.3 feet by 31 August. 
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Average to above average inflows , together with a reduction in downstream 

power requirements, caused Arrow to refill and remain slightly below 

full pool during the months of September and October . Between 19 and 

20 September , the reservoir outflow was reduced to 5,000 cfs, allowing 

measurements to be taken to determine the pollutant concentration on 

the Columbia River downstream of the Arrow Project . 

From November 1980 through January 1981 , storage was evacuated from 

the reservoir according to the Flood Control Rule Curve for the 

project . The actual reservoir level was well below Flood Gont r ol Rule 

Curve due to the Treaty storage imbalance between Mica and Arrow 

Reservoirs created by Mica discharging less than its nop target re l ease 

during this period. 

Outflows from Arrow Reservoir were increased to 77,000 cfs during 

Februa r y, further drafting the reservoir until it reached its lowest 

elevation of 1409.9 feet on 23 Febr uary, approximately 23 feet above 

its 28 February Variable Refill Curve elevation . The reservoir 

outflow was l ater reduced, maintai ning the reservoi r elevation about 

1410 . 0 feet for most of March. 

Refill Period. Arrow Reservoir gradually refilled during April to 

elevation 1419.5 feet by 30 April and t hen refilled rapidly in the 

month of May due to higher than average inflows . As a result, the 

reservoir rose 20 feet to elevation 1438.9 feet by 31 May. Regulated 

inflow into the reservoir peaked on 27 May , with a daily average of 

100,640 cfs. 

Beginning 5 June, Arrow was operated for downstream flood control, 

with the discharges adjusted daily as requ i red. From 4 through 

10 June, Arrow discharges were reduced below what would normally have 

been required for flood control space , in order to fill the 2 foot 

space between elevations 1444.0 feet and 1446.0 feet with water surplus 

to U. S. requirements under an Arrow Lake Storage Agreement (DE- MS79-

8IBP90329) between BPA and B. C. Hydro . The reservoir level was held 
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near elevation 1443.0 feet through most of June. The flood control 

oper ation was discontinued effective 11 July , and shortly afterwards 

Arrow Reservoir was fil l ed to elevation 1446.0 feet. 

C. DUNCAN RESERVOIR 

Storage Evacuation Period. Duncan Reservoir was near full pool 

elevation 1892 . 0 feet on 31 July 1980, as shown on Chart 7. The 

project 'ischarged inflow holding the r eser voir at full pool until 

late August and was t hen drafted s lightly to elevation 1890.4 feet by 

31 August . Du r ing the month of Sep t ember , Duncan outflow was increased 

to fill Kootenay Lake to e l evation 1745.3 fee t . The project out flow 

varied between 3 , 000 cfs and 10,000 cfs during this period, drafting 

the reservoir to e l evation 1875 . 9 feet by 2 October. From 3 Oc t obe r 

through 29 November, Duncan outflow was r educed to 100 cfs to minimize 

spilling at downstream power projects. Consequent l y , t he r eservoir 

refilled to elevat ion 1884 . 8 feet by 30 November. 

From December 1980 through mid- February 1981, Duncan Reservoir essentially 

operated according to Flood Control Rule Curve , drafting to elevation 

1824 .9 feet by 15 February. Project outflow was adjusted between 

4,000 cfs and 10 ,000 cfs except for a three day period near Christmas 

when outflow was r educed to 100 cfs to minimize spilling at downstream 

projects. 

Duncan continued to draft through early March and reached its lowest 

e levation ~ 1819 . 5 feet , on 12 March. 

Refill Period . Duncan Reservoir began to refill on 15 March. Project 

outflow was maintained at 100 cfs through the end of May except for 

the period 20 to 22 April when the discharge was increased to 2 ,000 

cfs to pr ovide water for generation at downs tream pr ojects on the 

Kootenay River. Capturing t he snowmelt runoff in Ap r il and May , 

Duncan was above its Va r iable Refill Curve on 10 May, and refilled to 

elevation 1858.0 feet by 31 May. 

- 10 -



Despite below ave r age inflows in the month of June, Duncan Reservoir 

was able to s t ore another 22 feet of water and r eached elevation 

1880.2 feet by 30 June . Warm weather and thunderstorms increased the 

inflow in ear ly July , producing a peak daily inflow of 19,100 cfs on 6 

July . Full pool e l evation of 1892 .0 feet was reached on 14 July. 

af ter whi ch the project discharged inf low. holding ~he reservoir 

at full pool. 

D. LIBBY RESERVOIR 

Storage Evacuation Period. The 1980 spring runoff was sufficient to 

fill the reservoir. Full pool elevation 2459.0 fee t was reached by 

mid-July 1980 and then the reservoir was drafted sli ghtly by the end 

of the month . On 1 August 1980. Libby Reservoir was at e l evation 

2458 .1 feet as shown on Chart 8. Higher r eservoir release requirements 

for the Montana Department of Fish and Game for a fish population 

study . along with power demands. resulted in drafting Libby Reservoir 

during August, September and October . Releases were increased to full 

powerhouse capaci t y . about 20 , 000 cfs. in November and December, 

accelerating the draft rate. The pool reached elevation 2409 . 6 feet 

by 1 January 1981, aboutO .4 feet below the 1 January flood cont r ol 

requirement and 113.3 feet above t he 31 Janua r y variable refill curve . 

Libby continued to draft for power and f l ood control in January . The 

1 January water s uppl y forecast indicated spill was necessary to meet 

the drawdown requirements for f lood control . Libby began spilling 

about 5 ,000 cfs on 12 January (to t al discharge averaging abou t 26,000 cfs) 

until spill was t erminated on 16 January for a flow r educ t ion s tudy. 

Outflow was r educed to 4 ,000 cfs for three days for the study and for 

r emoval of a gravel bar near Libby townsite. The 5,000 cfs spill 

r esumed on 18 January but was terminated on 26 January when it became 

apparent the water s upply forecast would dec r ease. Draft continued in 

February and the lake level was at elevation 2356 . 6 feet on 28 February, 

about 5 . 2 feet above its variable refill curve . The outflow in early 

March was r educed to 4,000 cfs and later to 3 ,000 cfs when the 1 March 
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water supply forecast revealed a decreasing volume inflow forecast and 

less than 95% confidence of refill. The lake continued to draft 

slowly because of low inflows and reached its lowest elevation of the 

year , 2349 . 70 feet, on 14 March 1981. At that time the lake was about 

1 . 7 feet below the 31 March variable refill curve. 

Refill Period. Inflows to Libby began increasing in the latter part 

of April and generally fluctuated between 17,000 cfs and 35,000 cfs 

until 1 June , before a definite recession was observed. The seasonal 

peak was reached on 27 May with a daily average inflow of 69 , 700 cfs. 

Libby outflow was 3 , 000 cfa from mid- March t~rough 27 May by which 

t ime the lake had filled to 8~evation 2412.7 feet. Releases were then 

gradually increased and by 1 June were at 13,000 cfs. This continued 

through the month of June with the exception of a few days at the end 

of the month when the outflow was increased to full powerhouse capacity. 

With the continuing high inflows there was concern about water quality 

and the effects on fish , should the lake fill and have large amounts 

of spill in July. For this reason , and to maintain some flood control 

space, the project began spilling (8,000 cfs) on 2 July . The inflow 

to Libby rose to 44,000 cfs , the second peak of the year, on 6 July 

and outflows were increased accordingly and reached a maximum of 

40,000 cfs on 7 and B July. The reservoir was controlled to fill 

slowly throughout the month . Libby Reservoir reached elevation 

2458.9 feet on 26 July and was at full pool, elevation 2459.0 feet, 

on 31 July 19B1. Spill at Libby was terminated on 3 August as inflows 

receded below the hydraulic capacity. 

E. KOOTENAY LAKE 

Storage Evacuation Period. Kootenay Lake was at elevation 1743.5 feet 

on 31 July 1980 as shown on Chart 9. The lake level was then maintained 

near elevation 1743.0 feet until 4 September when inflow increased due 

to higher releases from Duncan Reservoir. As a result, Kootenay Lake 

filled to elevation 1745.1 feet by 3 October . During this period , 

Kootenay Lake outflow was regulated to maintain full turbine capacity 

(18,000 cfs) at Brilliant. 
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During October and November , Kootenay Lake was held close to elevation 

1745 . 0 feet with the outflow varying between 16,000 cfs and 25,000 

cfs. Brilliant began to spill in late October. 

Kootenay Lake outflow increased to 38 , 000 cfs in December to discharge 

the storage releases from Duncan and Libby reservoirs. Later in the 

month, the outflow was further increased to 40,000 cfs to discharge 

the unusually high local inflow produced by the mild weather and heavy 

rainfalls. 

Maintaining the high discharge, Kootenay Lake was drafted to elevation 

1744.3 feet by 5 January 1981 . Following the International Joint 

Commission Rule Curve closely, Kootenay Lake continued to draft through 

February, March and early April and reached its normal low elevation 

of 1738.0 feet on 17 April . 

Refill Period. Kootenay Lake began refilling as inflow increased in 

late April. Inflow in May was well above average causing Kootenay 

Lake to fill quickly to elevation 1747.4 feet by 31 May. The high 

lake level increased the discharge capability of the lake allowing the 

outflow to be increased from 18,000 cfs to 58,000 cfs during the 

month . 

Kootenay Lake remained close to elevation 1747.5 feet for most of 

June until high snowmelt and heavy rainfalls combined with high 

discharges from Libby and Duncan Reservoirs raised its level to a peak 

elevation of 1749 . 5 feet on 10 July . Inflow dropped off later in the 

month, and Kootenay Lake was drafted slightly to elevation 1748 . 4 feet 

by 31 July. Kootenay Lake reached elevation 1743 . 32 feet as measured 

at the Nelson gauge on 31 August 1981. 

IV. DOWNSTREAM EFFECTS OF STORAGE OPERATION 

A. POWER 

General. During the period covered by this report, the Treaty storage 

was operated in accordance with the 1980-81 Detailed Operating Plan 
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designed to achieve optimum power generation in Canada and in the 

United States of America in accordance with paragraph 7, Annex A of 

the Treaty. In 1964 , the Canadian Entitlement to downstream power 

benefits for the 1980-81 Operating Year was purchased by Columbia 

Storage Power Exchange (CSPE) and exchanged with BPA for specified 

amounts of power and energy. Deliveries of power and energy specified 

under the Canadian Entitlement Exchange Agreements and attributable to 

Arrow, Duncan, and Mica under the provisions of these agreements were 

made during the 1980-81 Operating Year. 

The generation at downstream projects in the United States, delivered 

under the Canadian Entitlement Exchange Agreement was 583 average 

megawatts at rates up to 1311 megawatts from 1 August 1980 through 

31 March 1981. and 545 average megawatts at rates up to 1297 megawatts 

from 1 April 1981 through 31 July 1981. During the period 1 April 1980 

through 31 March 1981, the CSPE participants assigned 68 average 

megawatts at rates up to 150 megawatts to Pacific Southwest utilities. 

Beginning 1 April 1981, the assignment was 64 average megawatts at 

rates up to 150 megawatts. CSPE power not assigned to Pacific Southwest 

utilities was used to meet Pacific Northwest loads. 

Review of 1980-81 Power Operations. Coordinated System reservoirs 

filled to 98 percent of their normal full contents on 31 July 1980. 

The Hanford Generat ing Plant (HGP) did not r eturn to service on 

1 August 1980 as planned due to a construction strike, but did finally 

return to service on 20 March 1981. The plant was taken out of 

service again on 4 May for summer maintenance and refueling. During 

this period the plant produced a total of 491,129 megawatt-hours, 

As a result of low natural streamflow conditions on the Columbia River 

during August (the second lowest in the past 56-year of record at The 

Dalles), reservoirs were drafted 2.1 billion kilowatt-hours below rule 

curves by 31 August. About 0.6 billion kilowatt-hours of the reservoir 

deficiency was from provisional draft for production of Advance Energy 

for BPA's industrial customers . 
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By 30 November, reservoirs recovered to their rule curves as natural 

streamflow conditions improved. Also, all of the energy that had been 

stored with B. C. Hydro during the spring fish migration was returned 

by the end of November (approximately 0.7 billion kilowatt-hours). 

On 11 December, BPA restored secondary energy deliveries to its non­

firm i ndustrial loads and made an equivalent amount of secondary 

energy available for sale to Pacific Northwest investor-owned utilities. 

During the period 29 September through 10 December, the non-firm 

portion of BPA ' s industrial load was served with non-Federal energy 

purchases. Also, the industries' share of the Hanford project was re­

instated following termination of the construction strike in November. 

Some of this energy was advanced to the industries during late November 

and early December . 

As a result of heavy precipitation and record-setting warm temperatures 

during December, Coordinated System reservoirs were 4 . 9 billion 

kilowatt-hours above rule curves by 31 December 1980. All major 

Federal reservoirs except Hungry Horse filled to the maximum content 

permitted by their flood control limits. 

December's extremely high streamflows forced BPA to offer surplus 

energy to the Pacific Southwest utilities beginning on the 26th. This 

surplus condition continued through the early morning of 5 January 

1981, and again during the four day period of 9-12 January . Federal 

System surplus sales to California during the 26 December - 12 January 

period totalled 790,665 megawatt-hours. 

About 50,000 megawatt-hours of surplus energy was also delivered to 

Pacific Southwest utilities during February that could not be conserved 

in reservoirs. BPA continued to supply secondary energy to all of its 

Pacific Northwest customers and Direct Service Industries through 

27 March 1981. From 28 March through 27 April 1981, BPA delivered 

Special Advance Energy to the Direct Service Industries from provisional 

releases from Grand Coulee Reservoir. 

Operations for the juvenile fish out- migration began 28 April. 

Secondary energy deliveries to Pacific Northwest and Pacific Southwest 
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customers of BPA were resumed concurrently with the start of the fish 

operation. BPA also began to store excess energy in B. C. Hydro 

reservoirs resulting from the over-generation on the Federal System. 

Precipitation during May. June, and July was 170, 143, and 163 percent 

of normal, respectively , over the Columbia River Basin above The 

Dalles. As a result, the actual January-July volume runoff of the 

Columbia River at The Dalles was 103.5 million acre-feet, or 21.6 MAP 

hi gher than the 1 April probable runoff forecast . All major reservoirs 

were full on 31 July 1981. the date that reservoirs are programmed to 

refill. 

Northwest utilities sold a r ecord 2.628.029 megawatt-hours of surplus 

energy to California dur ing May. including Federal surplus sales of 

944,964 megawatt- hours. During J une and July, Federal sales on the 

Pacific Intertie totalled 2,440,389 and 2,458,709 megawatt-hours, 

respectively, the highest monthly amounts since the Intertie began 

operations . During the first seven months of 1981, BPA sold nearly 

6 . 5 million megawatt-hours of surplus energy to California utilities . 

Pacific Northwest generating utilities sold 10.75 million megawatt­

hours to California during the same period . It is estimated that the 

total surplus sales to California saved nearly $1 billion in oil 

purchases by the Pacific Southwest utilities. 

B. FLOOD CONTROL 

Flood control during the spring runoff was provided by operation of 

the Treaty projects and other storage reservoirs in the Columbia 

Basin . Above normal rainfall, in addition to snowmelt, caused peak 

flows in June. The result was a faster and earlier flll this year . 

The Treaty projects were operated for flood control in accordance with 

existing agreements, which specify outflows . The unregulated peak at 

The Dalles was 579,000 cfs on 10 June 1981. which is 5.7 feet above bankfull 

capacity at Vancouver, Washington. The maximum observed daily discharge 

during the spring runoff at The Dalles was 436,400 cfs on 10 June. 

The maximum observed stage at Vancouver was 16.9 feet, 0.9 feet above 
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bankfull stage. The observed and unregulated hydrographs for 1 July 

1980 through 31 July 1981 at The Dalles are shown on the summary 

hydrograph on Chart 12 for comparison with historical flows. On 

Chart 13. the effects on streamflows at The Dalles by Mica. Arrow. 

Duncan and Libby regulation are separated from the other major storage 

projects in the basin. 

Chart 14 documents the relative filling of Arrow and Grand Coulee 

during the principal filling period. and compares the coordinated 

regulation of the two reservoirs to guidelines in the Flood Control 

Operating Plan. The apparent delayed filling of Arrow Reservoir 

depicted on Chart 14 is accounted for by temporary retention of some 

Arrow t r eaty storage 1n other upstream projects. 

V. OPERATING CRITERIA 

A. GENERAL 

The Columbia River Treaty requires that the reservoirs constructed in 

Canada be operated pursuant to flood control and hydroelectric operating 

plans developed thereunder . Annex A of the Treaty stipulates that the 

United States Entity will submit flood control operating plans and 

that the Canadian Entity will operate in accordance with flood control 

storage diagrams or any variation which the Entities agree will not be 

adverse to the desired aim of the flood control plan . Annex A also 

provides for the development of hydroelectric operating plans five 

years in advance to furnish the Entities with an Assured Operating 

Plan for Canadian Storage. In addition. Article XIV.2.k of the Treaty 

provides that a Detailed Operating Plan may be developed to produce 

more advantageous results through use of current estimates of loads 

and resources . The Protocol to the Treaty provides further detail and 

clarification of the principles and requirements of Annex A. The 

Principles and Procedures for the Preparation and Use of Hydroelectric 

Operating Plans dated May 1979 . together with the Columbia River 

Treaty Flood Control Operating Plan dated October 1972. establish the 

general criteria of operations. 
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The Assured Operating Plan dated September 1975 established Operating 

Rule Curves for Duncan. Arrow and Mica during the 1980-81 operating 

year. The Operating Rule Curves provided guidelines for refill levels 

as well as drawdown levels. They were derived from Critical Rule 

Curves , Assured Refill Curves. and simulated Variable Refill Curves. 

consistent with flood control requirements. as described in the Principles 

and Procedures. The Flood Control Storage Reservation Curves were 

established to conform to the Flood Control Operating Plan. 

The Detailed Operating Plan dated September 1980 established data and 

c r iteria for determining the Operating Rule Curves for use in actual 

operations . At the request of the U. S . Entit~ these criteria included 

the Critical Rule Curves for Duncan, Arrow, and Mica from the 1980-81 

Pacific Northwest Coordination Agreement final regulation. The Variable 

Refill Curves and flood control requirements subsequent to 1 January 

1981 were determined on the basis of seasonal volume runoff forecasts 

during actual operation . 

B. POWER OPERATION 

Consistent with all Detailed Operating Plans prepared since the 

installation of generation at Mica, the 1980- 81 Detailed Operating 

Plan was designed to achieve optimum power generation at site in 

Canada and downstream in Canada and the United States, consistent with 

project operating limits and flood control requirements. 

The power facilities in the United States which are downstream from 

the Treaty storage projects are all operated under the Pacific Northwest 

Coordination Agreement dated September 1964 . Optimum generation in 

the United States and Canada was assured by the adoption. in the 

Assured and Detailed Operating Plans. of criteria and operating 

guides designed to coordinate the operation of Treaty projects with 

the projects operating under the Agreement . Optimum operation of 

Treaty reservoirs was accomplished. for the actual water condition 

experienced. by operating with reference to the Critical Rule Curves . 

Assured Refill Curves. Variable Refill Curves. Flood Control Storage 

Reservation Curves and related criteria determined in accordance with 

the Detailed Operating Plan. 
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C. FLOOD CONTROL OPERATION 

The Flood Control Operating Plan was designed to minimize flood 

damage both in Canada and in the United States. The flood control 

operation during the drawdown period consisted of evacuating and 

holding available stor age space. consistent with refill criteria, 

sufficient t o control the flood that could occur under forecast conditions. 

Runoff volume forecasts determined the volume of storage space required. 

Flood control operation of the Columbia River Treaty projects during 

the refill period was controlled in part by the computed Initial 

Controlled Flow of the Columbia River at The Dalles. Other operating 

rules and local criteria were utilized to prepare day-to-day streamflow 

forecasts for key points in Canada and the United States and to establish 

the operations of the flood control storage. These forecasts were 

prepared daily during the snowmelt season by the Columbia River Forecasting 

Service for periods of 30 to 45 days using both moderate and severe 

snowmelt sequences. 
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DUNCAN 
Host 

Forecast Probable 
Date - 1 Apr -
1st of 31 Aug 

January 2.38 

February 1.93 

Karch 2.04 

April 1.94 

Hay 2.05 

June 2.16 

July 2.28 

Actual 2.15 

NOTE: These data are 8a 

been made in some 

ARROW 
1Io8t 
Probable 
1 Apr -
31 Aug 

26.0 

22.10 

22.50 

21.60 

22.30 

23 . 70 

24.80 

24.35 

Table 1 

Unregulated Runoff Volume Forecasts 
Millions of Acre·Feet 

1981 

UNREGULATED RUNOFF 
COLUMBIA RIVER AT 

MICA LIBBY THE DALLES. OREGON 
Most Host Host 
Probable Probable Probable 
1 Apr - 1 Apr - 1 Jan -
31 Aug 31 Aug 31 JuI 

12.7 7 . 89 106.0 

11.20 6 . 26 84.7 

11.20 6.28 84.5 

10.80 5 . 75 81.9 

10.90 5 . 86 83.2 

11.50 6.47 95 . 9 

11. 70 7.27 101.0 

11.81 7. 36 103.5 

used in actual operations. Subsequent revisioDs have 
cases. 
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Table 2 

Mica Reservoir Computation Form 

95 PERCENT COOflDENCE FORECAST AND VARI,l..BLE REFILL CURVE 

1981 

INITIAL JAN 1 FEB I fUlR I APRl ~U\y I JUNE I 

I. PROBABLE FEB 1 - JULY 31 INFLI)j , KSFO 1/ 5238.3 4609 . 2 4638.5 4555,Q 4606.2: 4971.4 
2. 951: fORECAST ERROR, KSFD 716.0 544.7 500.5 490.0 479.8 415 . 3 
3. 95'1: COHFlDE NC£ FEB I - JULY Jl INFLOW. KSFO 2/ 4522.3 4064 . 5 4138.0 4065.9 4127.4 4496.1 

•• OOSERVED HB 1 - DATE [MfLOW. Ksro 0.0 0.0 152.2 289.1 539.9 1514.5 
5. 951: CONF I DENCE DATE - JULY 31 INFLOW . KSFO 31 4522. J 4064.5 3985.8 3776 . 8 3587.5 2821.6 

ASSUMED FEB 1 - JULV 31 INFLOW , 'l VOLLt4E 100.0 
ASSUMED FEB I - JULY 31 INFll),/, KSFD 4/ 4522.3 
HIN FEB I _ JULY 31 OUTflOW . KsrD 2180.0 
1<IlN JAN 31 RESERVOIR CONTENT. KSFO 51 1408.1 1186.9 
MIN JAN 31 RESERVOIR ELEVATION, fT. 6/ 2426.6 2421 . 8 
JAN 31 VARtAllLE REFI LL CURVE, Fl. 7/ 2421. B 

ASSUMED ~IAR I • JULY 31 I NFLCM, S VOLUME 97.8 97.8 
ASSUHEIl MAR I • JULY 31 IHFLI),/ , KSFD 41 4422 . B 3975.1 
~IN lIAR I - JULY 31 OOTFUIW , KSFD 1760.0 1760.0 
11IN FEB 28 RESERVOIR CONTENT, KSFD 51 1008.1 866.4 1314.1 
I1I N FEB 28 RESERVOIR ELEVATION, FT. 61 2417.7 2414. 5 2424.5 
FE8 28 VARIABLE REFILL CURVE, FT. 71 2414 . 5 2417.7 

ASSUMED APR I • JULY 31 INFLCM, S VOLUHE 95.4 95.4 97.6 
ASSU~lEO APR 1 • JULY 31 INFLOW , KSFD 41 4314.3 3877.5 3890.1 
1-1114 APR 1 • JULY 31 OOTFL!lW, KSFO 1295.0 1295.0 1295 .0 
MIN APR 30 RESERVOIR CONTENT , KSfD 51 630 .1 509.9 946.7 934 .1 
MIN lIAR 31 RESERVOIR ElEVATION , FT. 6/ 2409.0 t 4oti . 2 2416 . 3 2416.0 
HAR 31 VARIABLE REFILL CURVE. FT. 71 2406 . 2 2409.0 2409.0 

ASSUNEil HAY 1 • JULY 31 INFLOW, S VOLUME 91.0 91.0 93 .1 95.4 
ASSUMED HAY 1 • JULY 31 INFLIJo', KSfD 4/ 4115.3 3698.7 3710.8 3603.1 
11[14 ~1AY I • JULY 31 OOTFUIII, KSFO 920.0 920.0 920 . 0 920.0 
MIN Al'R 30 RESERVO IR CONTENT, KSfD 51 401 . 8 333.9 750 . 5 738.4 846 .1 
HIM APR 30 RESERVOIR ELEVATION, FT. 6/ 2403 . 6 2402.0 2411.8 2411.5 24\4. 0 
APR 30 VARIABLE REFILL CURVE , FT. 71 2402 . 0 2403.6 2403.6 2403.6 

ASSUMEO JUNE 1 • JULY 31 INFLOW, S ~OLUME 74.1 74.1 75.8 77 .7 81.5 
ASSUMED JUNE I _ JULY 31 INFLOW , KS 0 41 33Sl.() 3011.6 3021. 2 2934.6 2923.8 
MIN JUNE I _ JULY 31 OOTFLOW , KSFO 610.0 610.0 610 .0 610.0 610.0 
MIN HAY 31 RESERVOIR CONTENT, KSFO 51 935.6 788.2 1127.4 1118.0 1204.6 1215.4 
MIN HAY 31 RESERVOIR ELEVATION, FT . 61 2416 . 1 2412.7 2420.4 2420.2 2422 . 2 2422.4 
MAY 31 VARIABLE REFilL CURVE, fT . 71 2412.7 2416.1 2416.1 2416.1 2416.1 

ASSUMEO JULY 1 • JULY 31 INFLOW, S ~OLUME 36.9 36.9 37.8 l'-' 40.6 49. 8 
ASSUMED JULY I • JULY 31 INFLOW , KSfO 41 1668.7 1499.8 ISOfi.6 1461.6 1456. 5 1405.2 
MIN JULY I - JULY 31 OOTFLOII , KSFO 310.0 310.0 310 .0 310. 0 310 . 0 310 .0 
MIN JUNE 30 RESERVOIR CONTENT , KSFD 51 2317.1 2170.5 2339.4 2332.6 2377 .6 2382.7 2434.0 
MIN JUNE 30 RESERVOIR ELEVATION , FT. 6/ 2445.9 2442. 9 2446. 4 2446.2 2447.1 2447.2 2448.3 
JUNE 30 VARIABLE REFILL CURVE , fT. 71 2442.9 2445 . 9 2445.9 2445.9 2445.9 2445.9 

JULY 31 VARIABLE REFILL CURVE, fT . 7/ 2469.8 2469.8 2469.8 2469.8 2469.8 2469.8 2469. 8 

MICA ACCU~LATEO OEAD STORAGE, KSFO 6313.0 6313.0 6313.0 6313.0 63I3.0 6313 . 0 6313.0 

1/ DEVELOPED BY CAIIADIAN ENTlTY 
2! LIME I • LINE 2 
3/ LINE 3 • LINE 4 
./ PRECEOING LINE X LINE 5 
5/ FULL CONTENT (3529.2) PLUS PRECEDIlIG LINE LESS LINE PRECEDING THAT (USABLE STORAGE) 

'/ fRat RESERVOIR ELEVATION _ STORAGE CONTENT TA!llE DATEO 25 llARCH 1974 
(FOOTNOTE 5 PLUS ACCUItJLATEO DEAD STORAGE) 

7/ LIJo'ER OF ELEVATION ON PRECEDlm; LINE OR ElEVATlON DETERMINEO BY ADDING 
DEAD STORAGE TO INITlAL (BASE ENERGY CONTENT CURVE) CONTENTS 

6039/3 
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Table 3 

Arrow Lakes Reservoir Computation Form 

9S PERCENT CONFIDENCE FORECAST NlO VAItIASU REfilL CURVE 

I. PROBABLE fEB I • JUty 31 INn~. !(sfD II 
2. 951 fORECAST ERROR . KSfO 
3. 95S COtIFlDEHC[ FEB I - JULY 31 INFlC7ll, KSFO Z/ 
4. OBSERVED FEB I - DATE IHfLQoI. KSFD 
5. 951 CONFIDENCE DAT[ - JULY 31 IHFL()I, KSrD 31 

6/ 
7! 

.8/ 

ASSUMED MAR 1 - JULY 31 INFLOW, S VOLLt1E 
ASSlI1EO HAR I - JULY 31 INFL()/ , KSFO 4( 
MiN MAR 1 - JULY · ]1 OUTFLOW . KSFD 
MICA REFIll REQUUEi4ENT5, !(Sro 51 
I1IN fEB 28 RESERVOIR CONTENT. I(SFO 61 
MIN fEB 28 RESERVO IR ELEVAT ION , FT. 7! 
FEB 28 VAlUABlE R£FILL CURVE, FT. 8/ 

ASSI.MEO APR I - JULY 11 IHFLCN , S VOLUHE 
ASSlfIED APR 1 - JULY 31 INfLI1It . !(SFD 4/ 
MIN APR 1 - JULY 31 OUTfLOW, !(sfD 
MICA REfiLL REQU IREr1ENTS . KSro 51 
"IN !WI 31 RESERVOIR CONTENT. )(SrD 6/ 
MIN MAlI 31 RESERVOIR (l[VATlC»l, FT. 7/ 
MAR 11 VAR IABLE REfiLL CURVE, FT. 8/ 

ASSUH(O IQY I - JULY 31 INflOW. S VOlLN: 
ASSUMED HAY I - JULY 31 INFLOW. kSFO 4{ 
MIN KAY I - JULY 31 OUTFLOW. KSFO 
MICA REFILL REQUIROI£ItTS. KSFo 51 
MIN APR 30 RESERVOIR COOT£I(1. KSFD 6/ 
MIN APR 30 RESERVOIR ElEVATIOO. FT. 1{ 
APR 30 VARIABLE REFILL CURVE. FT. 8{ 

ASSLMED JUNE I - JULY 31 INFlI)I. S VOlM 
ASSUMED JIINE 1 - JULY 31 INFLI)/ . '(SFO 4{ 
MIN JUNE 1 - JULY 31 OUTFLI)/. KSFO 
MICA REFILL REQU IREl4EIITS. K5Fo S{ 
MIN MY J1 RESERVOIR CONTENT , KSFD 6{ 
MIN MAY 31 RESERVOIR ELEVATION . fT. 1{ 
MAY 31 VARIABLE REFILL CURVE, FT. 8/ 

ASSUMED JULY I - JULY 31 INFLllrI. S VoLLIME 
ASSIJtI£O JULY I - JULY 31 INFLllrI, KSFO 41 
MIN JULY 1 - JULY 31 OUTFLI)/ . KSFo 
MICA REFILL REQUIREMENTS . KSFD 5/ 
MIN JUNE 30 RESERVOIR COHTEN'T. KSFO 61 
MIN JUNE 30 RESERVO IR EL£VATlON, FT. 1/ 
JUNE 30 VARIABLE REFILL CURVE. FT. 81 

JULY 31 VARIABLE REFILL CURVE. FT. 8/ 

1/ DUELOPEo 8Y CAIWlIAlI ENTITY 
21 LINE 1 - LiNt 2 
3/ LINE J - LINE 4 
41 PRECEDING LlN[ X L[IlE 5 

1981 

INiTIAL ... 1 

TOTAl 

1Il93 .• 
1525 .1 
9161.1 ••• 9161.1 

100.0 
9161.1 
\454.0 
2342.3 

2077.0 527.0-
1419.6 1390.1 

1454.0 
1406.4 

1439.9 
1400.2 

2180.8 
1421.4 

1390.1 

91.5 
9523.5 
1JI4.0 
2662.8 
336.6-

1385.9 
1385.9 

94.1 
92SO.0 
1159.0 
3019.3 

21.5· 
1J78.5 
1J78.5 

89.' 
8693.2 
1009. 0 
3195.3 ••• 1371.9 
un.9 

68.7 
6110.4 
854.0 

2141. 1 
464.2 

1388.1 
1388.1 

31. 9 
3115.9 

434 .0 
135S.7 

3415.3 2256.4 
1441.5 1422.7 

\422.1 

1444.0 1444. 0 

FEB I 

L""-
4774 .0 

115.9 
3998. t 

••• 3998.1 

91. ] 
3890.2 
2410.9 
1160.0 
400.3 

13S7.3 
1387.3 

94.1 
3762.2 
2315.9 
1295.0 
838. , 

1396.5 
1396.5 

81.2 
3486.3 
2020.8 

920.0 
1194 . 1 
1403.5 
1403.5 

63.9 
2554.8 
1701.5 
610.0 

2122.3 
1420.4 
1420.4 

27.5 
1099.5 
912 .5 
310.0 

3062.6 
1436.3 
1436.3 

1444.0 

"" 1 

L""-
5182.9 

721.1 
4455.2 

322.5 
4132.7 

".8 
..... 5 
J223.1 
1295.0 
1501.8 
1409.4 
1406.3 

89.7 
3107.0 
2150.9 

920.0 
1103.5 
1413.0 
1408.2 

65.1 
2715.2 
2(l44.6 

610.0 
2299.0 
142l.4 
1421.4 

28.2 
1165.4 
1249.6 
310.0 

3353.8 
1440.5 
1440.5 

1444.0 

S{ FOR AIllII)I TOTAL. MI CA FUll CONTENT - VAR IABLE REFILL CURVE FROM MICA VRC COMPUTATION FORM 
FOR ARROW LOCAl. MICA MINI"'" POWER DISCHARGES 

"' .. 
L""­

S295.9 
561.3 

4134.6 
619.B 

4114.8 

92.7 
3814.4 
2965.0 

920.0 
1810.2 
1414.9 
1408.2 

61.9 
2793.9 
2143.5 
610.0 

2319.2 
1423.8 
1421.4 

29.2 
1201. S 
1348.5 
310.0 

3416.6 
1441.S 
1441.5 

1444.0 

KAY I JUNE 1 

LOCAL 

SSS2.8 
5 .... 

S016.6 
1058.7 
4011.9 

n.] 
294S.1 
1~0.1 
610.0 

2015.2 
1418 . 6 
1418.6 

31. S 
1265.6 
119S.1 
310.0 

3199.1 
1438.1 
1438.1 

1444.0 

TOTAl 

9990.3 
821.1 

9163.2 
3433.0 
5130.2 

46.~ 
2658.8 
1033.9 
1212.1 
3166.S 
1431.6 
1431.6 

1444 .0 

6{ FOR ARIII)/ TOTAL. FUlL CONtENT (3579.6 KSFO) PLUS 00 PRECEDING LINES LESS lilt( PR(C[o]HG THAT. fOR ARROW LOCAL. 
FULL CONTENT (3579.6) LESS PRECEDING LINE PlUS LINE PRECEDING mAt LESS LINE PRECEOllfG THAT 

1/ fROM RESERVOIR ELEVATION - STOAAG( CONTENT TABLE DATED 28 FESItUAIIY 1914 
8{ LOIIER OF TNE ELEVATION ON PRECEOltIG LINE OR ELEVATION DUERM INEO PRIOR TO YEAR 

(INITIAL. WIHCH 15 THE BASE ENERGy COHTENT CURVE) 
LOWER LIMIT. SASEIl ON 1936-37 HYDRO CONDITION 

G04013 
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Table 4 

Duncan Reservoir Computation Form 

95 PERCENT CONFIDENCE FORECAST AND VARIABLE REFILL CURVE 

1981 

INITIAL JAI< 1 FEB I "'R! APR! MAV 1 JUNE 1 

I. PROBABLE FEB 1 - JULV Jl IIIFLI)I, KSFO 1/ 1007.1 829.1 882.8 853.1 893.1 958.0 
2. 9S~ FOlIECAST ERROR, KSfO 155. 0 120. 4 116.J 108.4 97.3 94.9 
3. 95% COIIFlDEHCE FEB 1 - JULV 31 I NfLlJoI, K5FD 2/ 852.1 708.7 766.7 744.7 796.4 863.1 

•• 08SERVEO FEB 1 • DATE INFLOW. KSFO 0.0 0.0 25.1 51. 5 99.9 334.8 

•• 951 COHnOENC[ DATE - JULV 31 INFLOW , KSFO 3/ 852.1 708.7 741.6 693.2 696.5 528.3 

ASSUMED FES I - JULV 31 IIIFLa..', S YOLUME 100.0 
ASSlJ1ED FEB 1 - JULY 31 IIIFl!1ll, KSFO 4/ 852.1 
MIN FEB 1 - JULY 31 OUTFlQrl, KSFO 18.1 
HIli JAN 31 RESERVOIR CONTENT. KSFO 5/ 377.6 209.1* 
MIN JAN 31 RESERVOIR ELEVATION, FT. 6/ \853.0 1830.3 
JAN 31 VARIABLE REFILL CURVE, FT. 7/ 1830.3 

ASSUMEO MAR 1 - JULY 31 INFlllol , S VOLUME 97.8 97.S 
.\SSLf1EO MAR 1 • JULY 31 INFL!1I/, KSFO 4/ 833.3 693.1 
MIN MAR 1 - JULY 31 DUTFLGI , KSFO 15.3 11 5. 8 
MIN FE8 28 RESERVOIR CONTEN1, KSFO 51 302.9 1l0.9* i28.5 
MIN FE8 28 RESERVOIR ELEVATION, FT. 6/ 1843.3 1815.4 1818.3 
FEB 28 VAlUABLE REFILL CURVE, FT. 71 1815.4 1818.3 

ASSIJIoIED APR 1 - JULY 31 INFLGI, S VOLUME 95.4 95.4 97.5 
ASSUMED APR 1 • JULY 31 INFLGI, I(SFQ 4/ 812.9 676.1 723.1 
MIN APR 1 • JULY Jl OUTFLOW, KSFO 12.2 112.7 185.9 
MIN APR 3D RESERVOIR CONTENT, KSFO 5/ 303 . 0 2.3- 142.4 16S.6 
MIN MAR 31 RESERVOIR ELEVATION , FT. 61 1843.3 1794.S 1820.4 1824.4 
MAR 31 VARIABLE REfiLL CURVE, H. 7/ 1794.S 1820.4 1824.4 

ASSUMED MAY 1 - JULY 31 INFU1M, S VOLLtIE 90.3 90.3 92.2 94.6 
ASSUMED MAY 1 - JULY 31 iNFL!1oo'. I(SFO 4/ 769.4 639.9 683.7 655. B 
MIN MAY I - JULY 31 OUTFLOW, KSFO 9.2 85.0 140.2 156.4 
MIN APR 30 RESERVOIR CONTENT, KSFO 5/ 236.5 0.0 150.9 162.3 206.4 
MIN APR 30 RESERVOIR ELEVATION. FT. 6/ 1834.2 1794.2 1821.7 1823.4 1829.9 
APR 30 VARIA8LE REfiLL CURVE, H. 7/ 1794. 2 1821.7 1823.4 1829 . 9 

ASSUMED JUNE I - JULY 31 INFLOW , S VOLlJoIE 70 . 5 70.5 72.0 73.9 78.1 
ASSUMED JUNE I - JULY 31 INFL(1M , I(SFO 4/ 600.7 499.6 533.9 512.3 544 . 0 
MIN JUNE I - JULY 31 OUTFLOW. KSFO 6. 1 56.' 93.0 103.7 B7.1 
MIN MAY 31 RESEI\VOIR CONTENT, Ksro 5/ 343.S Ill. 2 262.6 264.9 297.2 24B . 9 
MIN MAV 31 RESERVOIR ELEVATION , FT. 6/ 1848.6 1815.5 1&37.8 IB38 . 1 IS42.5 1835.9 
MAY 31 VARIABLE REFILL CURVE, H. 7/ IS15.5 18J7.8 1838.1 1842.5 1835.9 

ASSUMED JULY I - JULY Jl INFLOW, S VOLUME 33.3 33.3 34.0 34.9 36.9 47. 2 
ASSLtlEIi JULY I - JULY 31 INFLOW, KSFD 41 283.7 236.0 252.1 241. 9 257.0 249.4 
MIN JULV I - JULY 31 OUTFLOW, KSFO 3.1 28.6 47.2 52.7 44.3 35.3 
M!N JUNE 30 RESERVOIR CONTENT, KSFII 5/ 560.6 425 .2 49B.5 500.9 516.6 493.1 491.7 
MIN JUNE 30 RESERVOIR ELEVATION , FT. 6/ 1875.3 1859.0 1867.9 1868.2 IS70.1 1867.3 1867.1 
JUNE 30 VAAl ABLE REFILL CURVE , FT. 7/ 1859.0 1867.9 1868.2 IB70.1 1867.3 1867.1 

JULY 31 VARIABLE REFILL CURVE, FT. 1892.0 1892 . 0 lB92.0 IS92.0 1892.0 1892 .0 IS92. 0 

1/ OEVELOPEO BY CANAOIAN ENTITY 

" LINE I - LINE 2 
J/ LINE 3 • LINE 4 
4/ PRECEOING LINE X LINE 5 
5/ FULL CONTENT (705.8) PLU5 PRECED I NG UNE LESS LINE PRECEO!NG T1iAT 
6/ HOM RESERVO!R ELEVATION - STORAGE CONTENT TASLE DATED 21 FEBRUARY 1973 
71 LOWER OF ELEVATION ON PRECEDING LINE OR ELEVATION OETEFIJ11NEO PRIOR 

TO YEAR (INITIAL, WH!CH IS THE BASE ENERGY CONTENT CURVE) 
• LOWER LIMIT. BASEO ON 1936·37 HYORO CotWITIONS 

6038/3 
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Table 5 

Libby Reservoir Computation Form 

95 PERCENT CONFIDENCE FORECAST AND VARIABLE REfiLL C1,iRVE 

1981 

IN ITIAL JAN 1 FEB I lIAR 1 AP" "" JUNE 1 

1. PR06ABLE JAN I • JULY 31 INFLOW, KSFD 3924. 9 33Jl.J 3228.5 2998.7 3067.6 3394.9 
2. 951. FORECAST ERROR, KSFD 8n.2 596.8 5%.6 495.1 414.7 348.4 
3. oesnvED JA.'I 1 - OATE iNFLt)I, KSFD 0.0 142.4 240.3 368.5 614.3 1696.8 

•• 951. t()lFIO[NCE OATE - JULY 31 ["FLOW. KSFD 11 1041.7 2590.1 2441.6 2135.1 2038.6 1349.7 

ASSl.ItIED FEB I - JULY 31 INFLOW , S VOlllHE .. ... 
ASSUMED FEB 1 - JULY 31 IHFLCW. KSFtI 2/ 295".4 
FEB MIN IMUM FL(1,/ REQUIREMENTS, CFS 31 3000.0 
HIN fEB 1 _ JULY 31 OUTFLOW, KSFO 4/ 543.0 
KIN JAN 31 RESERVOIR CONTENT. KSfD 51 75.9 
KIN JAN 31 RESERVOIR ELEVATION, n. 6/ 2296.3 
JAIl 31 VARIABLE REFILL CURVE, FT. 11 2367.6 

BASE EHUGY CONTENT CURVE , FT. 2403.1 
LOWER WIlT FOR VARIABLE REFltL CURVE, FT. 2367. Ii 

ASSUMED AAR I - JULY 31 lNFLW , S YOlIJt4E 94. 17 91.14 
ASSUMED ~R 1 • JULY 31 INFLOW, KSFD 21 2870.0 2516.0 
IYoR MINIKIM FLW REQUIROENTS , CFS 3/ 3000.0 3000.0 
MIN ItI.R 1 • JULY 31 OUTflOW, KSFO . , 459.0 463.4 
MIN FEB 28 RESERVOIR CONTENT , KSFO 51 76.3 434.7 
HIN FEB 2B RESERVOIR ELEVATlCfI , FT. 61 l296.4 2335.2 
FEB 28 VAAIABLE REFILL CURVE , FT . 7/ 2345. 4 2345.4 

BASE ENERGY CONT[HT CURVE, Fl. 2401.1 
LOWER LIMIT FOIl VAR IABLE REFILL CURVE. FT. 2345.4 

ASSlJ1EO APR 1 • JULY 31 INFLOW, S VOLUI£ 90.79 93.66 96.4Z 
ASSUHEO APR 1 - JUlY 31 INFLOW , KSfO 2/ 2767.0 2425.8 2354.2 
APR "INIHUN FLOW REQUIREMENTS , CFS 31 3000.0 3000.0 3000.0 
MIN APR I • JULY 31 OUTFLaI, KSFO 41 366.0 370.4 480.2 
MIN KAR 31 RESERYOIR CONTENT. KSFO 51 86.3 431.9 613.3 
MIN KAR 31 RESERYOIR ElEVATION, FT. 6/ 2291.6 2335.0 23S1.4 
HAIl 31 YAlUABLE R£flLL CURVE, FT. 7/ 23OO.B 2335.0 2351.4 

BASE ENERGY COMUHT CURVE , FT. 2400.4 
LOWER LIMIT FOR VARIABLE REFILL CURVE , F1. 2300. B 

A5SlIKEO MAY I - JULY 31 INFLa.I, S YOLUME BI.1i 84.29 86.77 90.00 
A5SUHED MAY 1 - JULY 31 INFLOW, KSFO 21 2490.3 2183.2 211B.6 1921.6 
MAY I1INIKlM FLOW REQUIREMENTS, CFS 3/ 3000.0 3036.0 3936.0 4200.0 
I1IN MAY 1 • JULY 3t OUTFLa.I. KSfO 4/ 276.0 179.J 362.1 ,.. .. 
MIN APR 30 RESERVOIR CONTENT , KSFD 5/ 213.0 583.5 730.B 952.1 
MIN APR 30 RESERVOIR ELEVATlOH, Fl. 6/ 2319.0 2348.8 2360.9 2376.9 
APR 30 VARIABLE REFILL CURVE , FT. 7/ 2319.0 2348.8 2360.9 2376.9 

BASE ENERGY CONTENT CURY{, FT. 2399.0 
LOWER LIMIT FOR VARIABLE REF I LL CURVE. ". 2287.0 

ASSl.I4EO JUNE 1 • JULY 31 INFLOW . S VOLUME.: 52.75 54.42 56.02 5B.I0 64.56 
ASSlJ1EO JIJ1IE 1 • JULY 31 INFLOW , KSFO 2/ 1607.7 1409.5 1367.8 1240.5 1316.1 
JUNE MlIWIIM flOW REQUIREMENTS , CFS 3/ 3000.0 3036.0 3936.0 4200.0 3972.0 
MIN JUNE I • JULV 31 OUTFLOW , KSFD 4/ 183. 0 185.2 240.1 256.2 231.3 
MIN KAY 31 RESERYOIR CONTENT, KSFD 51 1062.7 1263.0 1359.6 1503.0 1402.5 
KIN MAY 31 RESERVOIR ELEVATION, n. 6/ 2384.4 2391.0 2402.8 2411.2 2405.4 
MAY 31 VARIABLE REFILL CURVE, n. 7/ 2384.4 2397.0 2402.8 2~11.2 2405.4 

BASE [NERGV COOTENT CURVE, FT. 2423.9 
LOWER LIMIT FOR VAR I ABLE REF i ll CURVE, ". 2287 . 0 

A5SUKED JULV 1 • JULY 31 INFLOW. X VOLUME 1B.97 19.57 20.15 20.90 23.22 35.97 
ASSlJIEO JULY 1 • JULY 31 INFLOW, KSFO 2J 578.1 506.9 492.0 446.2 473.4 485.5 
JULY MINIKJM FLOW REQUIREKEKTS . CFS 3/ 3000.0 3036.0 3936.0 ~200.0 3972.0 3360.0 
I1IN JULY I • JULY 31 OUTFLOW, KSfD 4/ 93.0 " .1 122.0 130.2 117 .6 104. 2 
MIN JUNE 30 RESERVOIR CONTENT. KSFD 51 2002.2 2074.5 2111.3 2171.3 2131.5 2106.0 
MIN JUNE 30 RESERVOIR ELEVATiON, FT. 61 2&36.4 2439.9 2442.0 2444.6 2442.7 2441.5 
JUNE 30 VARiABlE REFILL CURVE. FT. 71 2436.4 2439.9 2442.0 2444.6 2442.7 H41. 5 

BASE ENERGY COOTENT CURVE, FT. 2450.1 
LOWER LIMIT FOR VARIABLE REFI LL QlRYE, FT. 2287.0 

JULY 31 VAAIABLE REFILL CURVE, FT. 2459.0 2459.0 2459.0 2459.0 2459.0 2459.0 

JAN I - JULV 31 FORECAST· EARLYBIRO, HAF 8; IOS.0 89.4 82.2 78.6 B3.4 87.0 
AT TilE DALLES • OFFICIAL , MAF \06.0 ~ ., 84.5 81.9 ".2 95.9 

l/ LINE I • UNf 2 - LINE 3 

" PRECEDING LINE X LINE' 
Y BASED ON POWtR DISCHARGE REQU IREMDHS OEHRMINEQ HOM 8/ 

" CU".lLATiVE MINIMIJ1 OIlTFLOW (DATI TO JULV) FROM J/ 
5/ FULL CONTENT (2487.3 KSFD) PLUS OUTFLOW MI NUS INFLOW (2 487.3" 4/ - 21) 

" ELEVATION CORRES~OING TO 5/ FIlOM NWI'P STORAGE VS ELEVATION TABLE 

" ElEVAlI{»I FQ 6/. BIJT « au:: HC AND> LOWER LIMIT 
W !fiEO TO CALCULATE rfiE POWER DISCHARGE II£QUIR£l£NT FOR J/ 

604113 
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Table 6 

Computation of Initial Controlled Flow 
Columbia River at The Dalles 

1 May 1981 

1 Hay For ecast of Kay - August Unregulated Runoff Volume, MAr 56.8 
Less EatLmated Depletions. HAP 1.5 
Less Ups t ream Storage Correctiona, HAP 

Mica 5.9 
Arrow 3.0 
Libby 3 . 4 
Duncan 1.0 
Hungry Horae 0.6 
Flathead Lake 0.2 
Noxon 0.0 
Pend Oreille Lake 0.2 
Grand Coulee 2.0 
Brownlee 0 .0 
Dworahak 0 . 1 
John Day 0.2 

TOTAL 16 .6 

Forecast at Adjusted Residual Runoff Volume, HAP 

Computed InitLal Controlled Flow From Chart 1 of 
Flood Control Operating Plan. KCFS 

28 

16 . 6 

38.7 
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Chart 1 
a.a.onal Precipitation 
Columbia RIYer Ba.ln 

October 1980 - April 1981 
Percent of 1963 - 1977 Average 
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Regulation of Mica 
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Chart 6 
Regulation of Arrow 

1 July 1980 - 31 July 1981 
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Chart 7 

Regulation of Duncan 
1 July 1980 - 31 July 1981 
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Chart 8 
Regulation of Libby 

1 July 1980 - 31 July 1981 
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Chart 9 
Regulation ot Kootenay Lake 

1 July 1980 - 31 July 1981 
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Columbia River at Blrchbank 

1 July 1980·31 July 1981 
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Chart 11 
Regulation 01 Grand Coulee 

1 July 1980 - 31 July 1981 
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Cher113 
Columbia River et The Dell" 

1 April 1981 - 31 July 1981 
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The following docu~nt8 lova rned the operation of the Coluabia Tr es ty 

Projec ta durinl the period 1 Auguat 1980 through 3 1 Ju l y 1981: 

1. "Principles and Procedur e. r o r the Preparation and Use o f Hydroelectric 

Operatlns Plans dated 1 ~y 1919 . 

2. " Coluabl. River Treaty Hydr.,.lactrlc Ope r atins Plan - Assu r ad 

Opentins Plan f o r Operation Yea r 1980-81" , dated Sapte.ber 1915 . 

J . "De t aillld Operat ing Plan for CoI...bta River Treaty St orage - Auguat 

1980 t hrough 31 J uly 1981", datad September 1980 . 

~ . "Columbi a Ri vf;! r Tre"ty Flood Control Opa r "ting Pl "n", dated October 

1972. 


