
DETAILED OPERATING PLAN 
FOR COLUMBIA RIVER 
TREATY STORAGE 

1 AUGUST 1984 

THROUGH 31 JULY 1985 
CANADA 

UNITED STATES 

MONT. 

WASHINGTON IDAHO 

OREGON 

COLUMBIA RIVER TREATY OPERATING COMMITTEE 

SEPTEMBER 19B4 



DETAILED OPERATING PLAN 
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1 AUGUST 1984 THROUGH 31 JULY 1985 

1. REFERENCES AND INTERPRETATION 

In this document 

(a) "Princip l es and Procedures " means the document "Principles and 
Procedures for the Preparation and Use of Hydroelectric Operating 
Plans," dated May 1983; 

(b) "Assured Operating Plan" means the document "Columbia River 
Treaty Hydroelectric Operating Plan-Assured Operating Plan for 
Operating Year 1984-1985," dated September 1979; 

(c) "Flood Control Plan" means the document "Columbia River Treaty 
Flood Control Operating Plan," October 1972 ; 

(d) "Operating Yearll means the period from 1 August 1984 through 
31 July 1985; 

(e) "Operating Commit t ee" means the Columbia River Treaty Ope rating 
Commit t ee; 

(0 "Detailed Operating Plan" means a detailed operating plan 
prepared for the Operating Year by the Operating Committee 
pursuant to the Princip l es and Procedures and consisting of the 
contents of this documen t ; 

(g) "Runoff Volume Forecast Program for Canadian Columbia River 
Treaty Reservoirs" means the document of chat title dated 
15 August 19b9. with subsequen t modifications as agreed by the 
Oper ating Committee . 

2. PREPARATION AND SCOPE 

This Detailed Operating Plan has been developed from the Coordinated 
Sys t em ' s fina l regulation for the 1984-85 Operating Year. System load 
and resource estimates, duration of critical period, flood control and 
other criteria have been reviewed and revised in accordance with the 
Principles and Procedures as necessary. The Critical Period du r ation 
is 42 months extending f rom 1 September 1984 through 28 February 1988 
with hydro capability based on the 1928-29 through 1931-32 water 
years. 

The data, c riteria, and procedures presented herein will be used a s 
descTibed for the formation and use of Operating Rule Curves for each 
of the Canadian storage reservoirs, Duncan, Arrow, and K1nbasket Lak e 
(Mica), and for the whole of Canadian stoTage as well as Lake Koocanusa 
(Libby) • 



The Entity agreement on the downst~eam benefit computation for the 
1984-85 Operating Yea~ indicated that the U.S. Entity is entitled to 
~eceive from B.C. Hydro and Power Autho~ity 5.5 average megawatts 
during the period 1 August 1984 through 31 March 1985 and 3.5 average 
megawatts during the period 1 April through 31 July 1985. Suitable 
arrangements for delivery of this energy have been made between the 
Bonneville Power Administration and B.C. Hydro. 

The usable Columbia River Treaty sto~age space available for power 
purposes during the Operating Year is 15.5 million acre-feet in Canada 
and 4.9795 million acre-feet at Libby in the United States, distributed 
as follows: 

Duncan Reservoir 

1.4 million ac~e-feet (705.8 thousand second-foot-days) between 
elevations 1892.0 feet and 1794.2 feet measured at Duncan 
forebay. (Based on B.C. Hyd~o table dated 21 February 1973.) 

Arrow Reservoir 

7.1 million acre-feet (3579.6 thousand 
elevations 1444.0 feet and 1377.9 feet 
B.C. (Based on B.C. Hydro table dated 

Kinbasket Lake (Hica> 

second-foot-days) between 
measured at Fauquie~, 
28 February 1974.) 

7.0 million ac~e-feet (3529.2 thousand second-foot-days) measured 
at Mica forebay. (Based on B.C. Hydro table dated 25 March 
1974.) 

Lake Koocanusa (Libby) 

4.9795 million acre-feet (2510.5 thousand second-foot-days) 
between elevation 2459.0 feet and 2287.0 feet measured at Libby 
forebay. 

The usable Canadian storage available for normal flood-control purposes 
for the Operating Year is 1.27 million acre-feet in Duncan Reservoir 
below elevation 1892.0 feet; 5.1 million acre-feet in Arrow Reservoir 
below elevation 1444.0 feet; and 2.08 million acre- feet in Kinbasket 
Lake (Mica Reservoir) except that additional storage may also be 
operated for flood control purposes under special circumstances, as 
described in the Flood Control Operating Plan. The foregoing assumes a 
2.0 million acr~feet transfer of flood-control storage from Arrow 
Reservoi~ to Kinbasket Lake as detailed in the Flood Control Operating 
Plan. 
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3. OPERATING RULE CURVE 

The Operating Rule Curve for the whole of Canadian Storage shall be the 
sum of the Operating Rule Curves for each of Duncan, Arrow, and Mica. 
The Operating Rule Curve for each of the Duncan, Arrow, and Mica 
Reservoirs during the period 1 August 1984 through 31 July 1985 to be 
determined in accordance with the reference documents of Section 1. is 
defined as follows: 

a . During the period 1 August 1984 through 31 December 1984. it is 
the higher of the First Critica l Rule Curve and the Assured 
Refill Curve. 

b. During the period 1 January 1985 through 1 July 1985 it is the 
higher of the First Critical Rule Curve or the Assured Refill 
Curve. unless the Variable Refill Curve is below the hi~her of 
the above two curves; then it is defined by the Variable Refill 
Curve. 

c . During the period I January 1985 through 31 March 1985 it will 
not be lower than a limiting rule curve designed to protect firm 
loads with recurrence of 1936-37 hydro conditions unless a lower 
reservoir e l evation is required for flood control (Exhibit 5). 

d. During any period in the 1984-85 Operating Year. it will not be 
higher than the Upper Rule Curve. defined 8S the maximum 
eleva t ion of each r eservoir es t ablished by flood control 
requirements and may be modified on mutual ag r eement for 
construction and other contingency requirements. 

e . Operation of Mica will be in accordance with the monthly average 
outflows tabulated with specified qualifications under Operating 
Limits. The obligation to operate Mica to produce optimum 
benefits in Canada and downstream in the United States will be 
deemed t o have been fu lfilled by operating to these criteria. 

f. The Variable Refill Curves for Duncan and Mica shall be constructed 
based on the power discharge requirement specified in Exhibit 6. 

g. The Variable Refill Curve for Arrow shal l be constructed as 
specified below: 

(1) If the projected live Mica storage content at the end of the 
current month using most likely Mica inflow and target 
outflows (expected live Mica storage content) is less than 
that computed for the Variable Refill Curve for Mica. the 
Variable Refill Curve for Arrow will be calculated using : 
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(A) The forecast volume of inflow for Arrow excluding the 
volume of inflow above the Mica project (Arrow local 
inflow) . This volume will be reduced by a forecast 
error s uch that there is a 95 percent probability 
that the reduced forecast is equal led or exceeded . 

(8) The t otal Mica target outflow as specified in 6(c) 
will be added to the forecast volume described in (A) 
above. 

(C) In computing water available for refill of Arrow 
Reservoir the power discharge requirements for Arrow 
as specified in Exhibit 6 will be deducted from the 
volume calculated in (B). 

(D) For the purpose of calculating the rule curve for the 
whole of canadian storage , the Variable Refill Curve 
for Mica will be set equal t o the expected live Mica 
storage content . 

(2) If the expected live Mica s t orage content is greater than 
that computed for the Variable Refill Curve for Mics. the 
Variable Refill Curve for Arrow will be computed using the 
total Arrow inflow method, i.e., the forecast volume of 
inflow above the Mica project will be included. The space 
in Mica to be deducted from the Arrow total inflow will be 
equal to the amount of storage draft determined by the 
Operating Rule Curve for Mica as defined in paragraphs b. 
and c . of this sec t ion . 

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

4. OPERATIONS 

The opera tion of Treaty stor age by the Columbia River Treaty Operating 
Commi ttee during the period 1 August 1984 through 31 July 1985 will be 
in accordance with the reference documents of Section 1. and t he 
following operating guides : 

a. 1984-85 Firs t Critical Rule Curve and Assured Refill Exhibit I 
Curve for Duncan, Arrow. and Mica and the whole of 
Canadian storage . 

b. 1984-85 Second Critical Rule Curve for Duncan, Arrow. Exhibit 2 
and Mica and the wh ole of Canadian storage . 

c . 1984-85 Third Critical Rule Curve for Duncan. Arrow, 
and Mica and the whole of Canadian storage. 
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d. 1984-85 Fourth Critical Rule Curve for Duncan, Ar r ow, Exhibit 4 
and Mica and the whole of Canadian storage. 

e. 1984-85 Limiting Rule Curve based on 1936-37 Hydro Exhibit 5 
Conditions. 

f. 1984-85 Flood Control Refill Curve and Variable Exhibit 6 

g . 

h. 

i. 

j . 

k. 

Refill Curve Procedures. 

The First, Second, Third, and Fourth Critical Rule 
Curves and Energy Content Curve for Libby. 

Duncan Rese rvoir Capacity Table. 
(Based on B.C. Hydro table dated 
21 February 1973.) 

Arrow Lakes, Reservoir Capacity Table. 
(Based on B.C . Hydro Combined Storage 
Table dated 28 February 1974.) 

Hica Reservoir Capacity Table. 
(Based on B. C. Hyd ro table dated 25 March 1974.) 

Libby Stor age Above Elevation 2287 feet. 

5. SCHEDULING STORAGE REGULATION 

Exhibit 7 

Exhibit 8 

Exhibit 9 

Exhibit 10 

Exhibit II 

a. The Operating Committee will exchange all current operating data 
necessary for the regu l ation of Canadian storage projects as soon 
as available, including the beginning and end of the flood 
control season. 

b. Seasonal r unoff volume fo recasts for Canadian Treaty Projec ts 
shall be made available by the Canadian Section no later than the 
seventh of each month, as required. Forecasts of seasonal runoff 
volume at periods other than those representing month-end 
conditions may be requested by the Operating Committee if 
hydrologic conditions warrant. Seasonal runoff volume forecasts 
for the Columbia River at The Dalles, Oregon , shall be made 
available by the U. S. Section on the second working day of each 
month a8 required. 

c. Unless otherwise agreed, requests by the U.S. Section of the 
Operating Committee for the regulation of the Canadian stor age 
content will be made to the Canadian Section of the Operating 
Committee on a r egular basis in accordance with the followinp 
procedures: 

(1) Weekly Requests for Storage Regulstion During the Storage 
Dt"awdovn Season 
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(A) Timing of Requests . A preliminary request will be 
made not later than noon each Thursday, followed by a 
final request by noon Friday, if necessary. 

(8) Confirmation of Requests. Written confirmation of 
the request will be dispatched on Friday in 
accordance with the following format unless otherwise 
agreed: This message will confirm our verbal request 
of this date for the (storing/drafting) of ksfd 
(in/from) the whole of canadian storage for the 
period through . (This request is based 
on an estimated average regulated inflow of ____ _ 
kcfs to Arrow Reservoir , kcfs to Duncan 
Reservoir, kcfs to Hica Reservoir, and 
kcfs to Libby Reservoir during the above mentioned 
period , and an average discharge of kcfs from 
the Arrow Project, kcfs from t~nc8n 
Project, kcfs from the Mica Project, and 
kcfs from the Libby Project.) 

(c) Period Covered by Request. The period covered by the 
request shall be from 0800 hours on the Saturday 
following the date of weekly request to 0800 hours on 
the Saturday a week later. Changes from the previous 
week's request shall commence at 0800 hours on 
Saturday, or as soon thereafter as permitted by the 
limits of 6.b.(6). 

(D) Release Determination. The amount of water relea sed 
or stored during the period of the request will be 
determined by the changes in reservoir contents based 
on the recorded lake stage and storage capacity 
tables for Duncan (Exhibit 8), Arrow (Exhibit 9). and 
Mica (Exhibit 10). The change in Arrow storage 
content will be determined using the recorded lake 
stage at the gauge near Fauquier, B.C. 

(E) Delivery. Requested storage releases will be made 
effective at the Canadian-United States border. The 
request will be deemed to have been fulfilled if the 
total amount of storage water r equested is released 
from Duncan. Arrow, and Hica reservoirs, provided an 
amount equal to or greater than the storage water 
release from Duncan reservoir is concurrently 
discharged from Kootenay Lake. 

(F) Modification. If any modification to a written 
request is agreed by the Operating Committee, a 
further written request superseding the original 
wri tten request will be dispatched immediately by the 
U.S. Section of the Operating Committee to the 
Canadian Section of the Operating Committee. 
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(G) Nonroutine Operation . Any special operation which is 
agreed by the Operating Committee will be suitably 
documented . 

(2) Daily Request for Storage Regulation During the Flood 
Control Season 

(A) Forecasts. Day-to-day streamflow forecasts will be 
accomplished by use of computer simulation by the 
Col umbia River Forecasting Service. The regulation 
center required by the Flood Control Plan for the 
flood regulation will be located in the North Pacific 
Division Office. Corps of Engineers, Portland, Oregon . 

(B) Daily Reguests for Project Outflows. Pursuant to the 
operating rules in the Flood Control Plan. the 
outflows from individual Canadian storage projects 
are specified on a day-to-day basis . Requests will 
be coordinated by telephone daily or on an as needed 
basis , by conference calls between members of the 
Operating Committee or t heir representatives. The 
r equests will normally prescribe the requested 
outflows as a mean daily discharge in cubic feet per 
second, for the 24-hour period from noon to noon of 
each day. Daily requests for project outflows will 
be documented by message dispatched on the Columbia 
Basin Teletype Circuit from the Corps of Engineers, 
in Portland, Oregon. Acknowledgment of the t eletype 
request will be made by the Canadian authority by 
teletype message. The project outflows f rom Canadian 
projects will be determined by me t hods as agreed upon 
for the Hydrometeorological Reporting Network. Any 
modification of the documented daily request shall be 
agreed by the Operating Committee before being put 
into effect, and shall be documented by teletype 
immediately thereafter. 

(3) Regulation During Winter Floods. Daily request s for 
project outflows from Canadian projects are normally 
confined to the flood control refill period. During 
periods of high winter f l ows in the Lower Co lumbia River , 
if a s pecial regulation of Arrow stor age becomes necessary 
to preserve the natural flood control storage effect, the 
outflows from Arrow will be regu lated on a day-to-day basis 
in accordance with the requests of the U.S. Sec tion of the 
Operating Committee. The requests for such regulation will 
be in accordance with procedures described above. 

6. OPERATING LIMITS 

a . Duncan Project 
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( 1) Maximum outflow - 20,000 cfs through out l ets 
(2) Mi nimum average weekly outflow - 100 cfs 

(3) Maximum rate of change in outflow - 4,000 cfs per day 
(4) Normal full pool e l evation 1,892 . 0 feet 
(5) Normal minimum pool elevation - 1,794. 2 feet. 

b . Arrow Pro~ect 

(1) Maximum outflow - Physica l l imits only 
(2) Minimum average weekly ou t flow - 5,000 cfs 
(3) Maximum rate of change in outflow - 25,000 cfs per day 
(4) Normal fu ll pool elevation - 1,444.0 feet 
(5) Normal minimum pool e l evation - 1,377 . 9 feet 
(6) Advance notice for changes i n outf l ow fo r : 

(a) Dr op in downs tream level of : 

1/2 foot 
1 foo t 
2 feet 
3 feet 

None 
I hour 
2 hou r s 
24 hou r s 

(b) Rise in downs tream level of: 

c . Mica Projec t 

1/2 foot 
1 foo t 
2 feet 
3 fee t 

None 
1 ho ur 
2 hours 
7 hou r s only if no t ice is 

r eceived early 
(befor e 1000 
hours) i n the 
day. otherwise 
24-hour notice is 
required. 

In accordance with the 1984- 85 Assu r ed Oper ating Pl an, the Mica 
Pr o j ec t wi l l be operated t o t he following monthly average ta rget 
outflows specified in (2) below except as qualified in (3) - (5) 
be l ow: 

(1) Variab l e Refi ll Curves 

Variab l e Refil l Curves (VRCs) sha l l be constructed based on 
a power discha r ge requi r ement as indicated in Exhibit 6 
~ith a ta rget 31 Ju l y Treaty s t or age content of 
3,529 . 2 KSFD. 
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Month 

August 
September 
October 
November 
December 
January 
February 
March 
April 1-15 
April 16-30 
May 
June 
July 

(2) Mica Proiect Operating Criteria 

Target End-af-Period Target Average Minimum Maximum 
Treaty Storage Content Outflow Outflow Outflow 

(KSFO) (eFS) (eFS) (eFS) 

3,529.2 10,000 
3 , 529.2 10,000 

10,000 10,000 34 , 000 
15,000 10,000 34,000 
25,000 15,000 34,000 
25 , 000 15,000 34,000 
25 ,000 15,000 34,000 
15,000 15,000 34,000 
15 , 000 15,000 34,000 
10,000 10,000 34 , 000 
10,000 10,000 34,000 
10,000 10,000 34,000 

3, 529.2 10,000 

(3) Mica monthly outflows wi ll be increased in the months from 
October to June if required t o avoid violation of the Flood 
Control Storage Reservation Curve. 

(4) Mica monthly average outflows will be increased in all 
periods if the Arrow Reservoir storage in the previous 
period is within the following limit s unless the Variable 
Re fill Curve for Arrow at any time during the period 
January through July i s calculated according to the 
c riteria specified in Subsection (3)(g)(l); 
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Arrow Reservoir 
Period End of Previous Period Content Mics Outflow 

(KSFD) (eFS) 

August 1-15 3400 - 3500 15,000 
o - 3400 20,000 

August 16-31 3300 - 3400 15,000 
o - 3300 20,000 

September 3000 - 3200 15,000 
o - 3000 20,000 

October 2700 - 3000 15,000 
o - 2700 20,000 

November 2200 - 3200 20,000 
0- 2200 25,000 

December 2300 - 2800 30,000 
0- 2300 35,000 

January 100 - 2500 30,000 
o - 100 35,000 

February o - 1000 30,000 
March 100 - 200 20,000 

o - 100 25,000 
April 1-15 o - 100 25,000 
April 16-30 o - 300 20,000 
May 100 - 200 15,000 

o - 100 20,000 
June 1100 - 1400 15,000 

o - 1100 20,000 
July 2700 - 3000 15,000 

o - 2700 20,000 

(5) Storage releases from Mica in excess of 7 million acre­
feet that result from operating Mica under the criteria 
described in (2) to (4) above will be retained in the Arrow 
reservoir, subject to flood control criteria at Arrow, and 
Mica will be reduced to minimum discharge. The totsl 
combined storage draft from Mica and Arrow will not exceed 
14.1 million acre-feet unless flood control criteria will 
not permit the additional Mica storage releases for minimum 
flow purposes to be retained at Arrow . 

d. Libby Project 

(1) Maximum Outflow - When the spillway capacity is 
insufficient to pass the required flow, the regulating 
outlets may be used. 
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Forebay Elevation One Sluice Three Sluices 

2459 ft. 20,300 d. 61,000 d. 
2425 ft. 19,000 cfs 57,000 d. 
2405 ft . 18 , 200 d. 54,600 cf. 
2350 ft . 15,500 cf. 46,500 cf. 
2287 ft. 11,700 d. 35,000 cf. 

(2) Minimum instantaneous outf l ow, 2.000 cfs; for refill in 
critical yea rs minimum daily out flow, 3,000 cfs; desirable 
minimum daily outf l ow, 4,000 cfs. 

(3) Maximum rate of tailwater change 

( \) May - September - 1 ft. per hour 
4 ft . pe r 24 hours 

(B) October - April - 1 ft. per 1/2 hour 
6 ft. per 24 hours 

(4) Maximum poo l elevation - 2459.0 feet 

(5) Minimum pool e l evation - 2287 . 0 feet 
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Exhibit 1 

DETAILED OPERATING PLAN FOR CANADIAN TREATY STORAGE 
FIRST CRITICAL RULE CURVE AND ASSURED REFILL CURVE FOR 1984-85 

End-of-Month Usab l e Storage Content in 1000 SFD 

Critical Rule Curve (1) Assured Refill Curve (2) 

Month Duncan Arrow Mica Total Duncan ArrCfW ---
August 705.8 3579.6 3529.2 7814.6 98.4 0.0 

September 705.8 3571.2 3529.2 7806.2 165 . 3 0.0 

October 70i.8 3453.6 3428.4 7587 . 8 196.0 0.0 

November 511. 5 3453 . 6 3121. 0 7086 . 1 213 . 5 0.0 

December 268 .7 3075 . 4 2473 . 1 5817.2 224.7 0 . 0 

January 102.9 2074 . 5 1828.0 4005.4 234 . 8 521.0 

February 85.4 937.2 1207.7 2230 .3 244 . 0 1162.6 

Harch 85.4 888 . 5 838 . 7 1812 . 6 258.1 1615.0 

April 39 . 3 965.5 547.8 1552 . 6 236 . 5 1707.9 

,,"y 156 . 5 1801. 9 781.0 2739.4 343.8 2455.3 

June 430.4 3523.8 2145.9 6100.1 532.8 3554.8 

July 616.0 3579 . 6 3143.0 7338.6 705.8 3579.6 

(1) Source: Pacific Northwest Coordination Agreement 1984-85 Final 
Regulation (dated September 26, 1984). 

Mica 

1896.4 

2290.6 

2244.1 

2092.0 

1725.9 

1345.5 

997.7 

630.1 

401.8 

935.6 

2317.1 

3529 . 2 

(2) The Assured Refill Curve indicates the end-of-mon th storage content 
required to assure refill of Canadian stora~e by 31 July based on 1931 
historical volume of inflCfW for the wh ole or remaining portion of the 
refi ll period. The year 1931 represents the second lowest historical 
January-July volume inflow for the Columbia River as mea8ure~ a t The 
Dalles. Ore~on. The natural volume of inflow at each reservoir is 
reduced by deductin~ the Power Discharge Requirement, nonpower 
requirements at site and upstream, and water required for refill at 
upstream reservoirs . 

The Power Discharge Requirement for each rese rvoir for the period 
January-July is defined in Exhibit 6. 
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Exhibit 2 

DETAILED OPERATING PLAN FOR COLUMBIA RIVER TREATY STORAGE 
SECOND CRITICAL RULE CURVE FOR 

1984-85 
End-of-Month Usable Storage Content in 1000 SFO 

Month Duncan Arrow !:!i£! Total 

August 705.8 3531. 9 3529.2 7766 . 9 

September 588.2 3452.0 3529.2 7569.4 

October 440.1 3116.8 3428.4 6985.3 

November 212.8 2917.8 2945.2 6075.8 

December 63.5 2410.5 2259 . 4 4733 . 4 

January 11.5 1040 . 1 1398.6 2450 . 2 

February 7. 4 503 . 7 773 . 6 1284.7 

March 3 . 1 755.1 425.3 1183.5 

April 36 . 4 420.9 426.9 884.2 

Hay 151. 1 1234 . 7 781. 0 2166.8 

June 265.7 2643.2 2055.0 4963.9 

July 462.4 3306 . 2 3303.2 7071. 8 

Source : 1984-85 AOP Studies 
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Exhibit 3 

DETAILED OPERATING PLAN FOR COLUMBIA RIVER TREATY STORAGE 
THIRD CRITICAL RULE CURVE 

1984-85 
End- of-Honth Usable Storage Content in 1000 SFO 

Month Duncan Arrow Mica Total 

August 567.0 3531.9 3529.2 7628 .1 

September 584.6 3447.1 3529.2 7560.9 

October 440.1 3057.2 3428 .4 6925 . 7 

November 212.8 2885.8 2945 . 2 6043.8 

December 27.2 2167.8 2259.4 4454.4 

January 11 . 5 979.8 1398 . 6 2389.9 

February 0.0 306 . 7 694 . 0 1000.7 

March 0.0 521. 3 327.5 848 . 8 

April 0.0 119.9 0.0 119 . 9 

May 151.0 1032.3 375.8 1559.1 

June 155.8 2566 . 8 1449.7 4172.3 

July 71. 5 3306.2 2341.4 5719.1 

Source: 1984-85 AOP Studies 
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Exhibit 4 

DETAILED OPERATING PLAN FOR COLUMBIA RIVER TREATY STORAGE 
FOURTH CRITICAL RULE CURVE 

1984-85 
End-of-Month Usable Sto~age Content '" 1000 SFO 

Month Duncan Arrow Mica ~ 

August 0.8 2878.5 2902.8 5782 . 1 

September 0.8 2555 . 7 3081. 8 5638.3 

Octobe~ 0.0 2108.0 2784.0 4892 . 0 

November 0.0 1264.9 2263 . 9 3528.8 

December 0.0 71. 1 1320.3 1391. 4 

Janua~y 0.0 199 . 9 323 . 0 522.9 

Februa~y 0.0 0.0 0.0 0.0 

Source: 1984-85 ADP Studies 

15 



Month ---
January 

Exhibit 5 

DETAILED OPERATING PLAN FOR COLUMBIA RIVER TREATY STORACE 
LIMITING RULE CURVE BASED ON 1936-37 HYDRO CONDITIONS 

End-of-Month Usable Storage Conten ts in 1000 SFD 

Duncan Arrow Mica Libby 

13.9 272.2 732.9 1019.0 392.5 

February 19.8 88 . 5 309.3 417.6 169.4 

March \.1 22.9 0.0 24.0 14.8 

Source: Pacific Northwest Coordinating Croup. 
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Exhibit 6 

DETAILED OPERATING PLAN FOR COLUMBIA RIVER TREATY STORAGE 
1984-85 FLOOD CONTROL REFILL CURVE 

AND VARIABLE REFILL CURVE PROCEDURES 

The Fl ood Control and Variable Refill Curves indicate the end-of-month stor age 
content required to refill Canadian storage based on forecasts of natural 
inflow volume . The probable forecast volume at each reservoir is reduced by 
deducting the 95 percent confidence forecast error, project discharge 
requirement, nonpower requirements upstream, and water required for refill at 
upstream reservoirs. Studies made for the U. S. Coordinated System Operation 
for 1984-85 indicate that the Power Discharge Requirement for all cyclic 
r eservoirs must be greater than project minimum release to allow filling in 
accordance with the Pri nciples and Procedures coincident with carrying system 
firm l oad when the Columbia River at The Dalles natural January-July runoff 
volume is lower than 95 million ac re-feet. The following schedule for Power 
Discharge Requirements will apply fo r 1984-85 when computing the Variable 
Refill Curves during the period January 1 through June 1. 

Project 

Mica 
Arrow 
Duncan 
Libby 

Mica 
Arrow 
Duncan 
Libby 

Mica 
Arrow 
Duncan 
Libby 

POWER DISCHARGE REQUIREMENT, IN eFS 
FOR JANUARY-JULY VOLUME RUNOFF 

OF THE COLUMBIA RIVER AT THE DALLES, OREGON 

80 MAF 
Apr . Apr. 

Jan . Feb . Mar. 1-15 16-30 Hay June 

15,000 15,000 15 , 000 15,000 10,000 10,000 10,000 
5,000 5,000 5,000 22,000 22,000 31,000 31 , 000 

100 100 100 1,700 1, 700 1,700 1,700 
3,000 3,000, 3,000 4,200 4,200 4,200 4,200 

90 MAP 
Same as 80 MAF 
5,000 5,000 5,000 9,600 9,600 9,600 26,500 

100 100 100 900 900 900 900 
3,000 3,000 3,000 3,000 3,000 3,000 3,000 

95 MAP and Higher 

Same as 80 MAP 
5 , 000 5,000 5,000 5,000 5,000 5,000 14,000 

100 100 100 100 100 100 100 
3,000 3,000 3,000 3,000 3,000 3,000 3,000 

~ 

10,000 
48,000 

1,700 
6,000 

29,000 
900 

3,000 

14,000 
100 

3,000 

If the forecasted natur al January through July volume runoff at The Dalles is 
less than 80 HAP, the Power Discharge Requirement in the 80 MAF schedule will 
be used. For intermediate forecasted volumes, the Power Discharge Requirement 
will be inter polated linearly between the values shown above . 

It is recognized that the Canadian Section has the ri ght to make changes to 
the refill curves for individua l projects provided the effect of these changes 
is consistent with the composite refill curve for To t al Canadian storage. 
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Exhibit 7 

CRITICAL RULE CURVES AND ENERGY CONTENT CURVE 
LISBY RESERVOIR 

1984-85 
End-of- Honth Usable Storage Content in 1000 SFD 

Critical Rule Curve 
Honth 1st 2nd 3rd 4th Energy Content 

August 2510.5 2486.8 2446 .9 1488.1 2510 . 5 

September 2312.8 2312.8 2312 . 8 1266.5 2312 . 8 

October 2030.5 1695.4 1695.4 818.8 2030.5 

November 1485.9 1087.7 1017.3 554.1 1485.9 

December 853 .9 853.9 853 . 9 853.9 1463.1 

January 771.7 771. 7 77 1. 7 185.8 1443 . 7 

February 755.3 646 .4 530.7 0.0 1419.8 

March 559.1 559 .1 512.4 0 . 0 1398 . 7 

April 419.4 419.4 419.4 0.0 1374.4 

May 931. 8 931.8 931.8 0. 0 1823.9 

June 1933.3 1933.3 1532 . 8 0. 0 2363 . 6 

July 2151. 1 2151. 1 1547.9 0.0 2510.5 

Source: First critical rule curve from Pacific Northwest Coordination 
Agreement 1984-85 final regulation. Second, third, and fourth 
critical rule curves from 1984-85 AOP Studies. 

PSP-0096M. 
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DUNCAN RESERVOIR CAPACITY TABLE PAGE 1 

fiGURES, IN 1000'S TOP ELEVATION 1892.0 fT. 
or SECOND rOOT DAYS BOTTOM ELEVATION 17910.2 fT. 

USABlE STORAGE 105'" KsrD 
AVERAGE 

ELEVATION Dlr'ERENCE 
IN 'EfT .0 .1 • 2 .3 ... • 5 .6 .1 •• .9 PEA TENTM n 
---.--- ____ e. ------ --... -- ------ ------ --- .. -- ------ ------ ____ e. ------ ------.. -_ .. _-
1.92.0 105.8 
1891.0 696.9 691.8 698.1 699.6 100.5 101.3 702.2 703.1 70 ... 0 10".9 .89 

1890.0 688.0 688.9 689.8 690.1 691.6 692.10 693.3 69 ... 2 695.1 696.0 •• 9 
1889.0 619.2 680.1 681.0 681.8 682.7 683.6 6' •• 5 68S.4 686.2 681.1 .88 
1188.0 610.10 671.3 612.2 613.0 613.9 61 ... 8 675.1 676.6 677.10 678.3 .88 
1181.0 661.5 662." 663.3 66".2 665.1 665.9 666.1 667.1 668.6 669.5 .19 
1816.0 652 •• 653.7 65".5 655." 656.3 657.1 658.0 658.9 659.8 660.6 •• 1 

1885.0 6104.0 6 ••• 9 6 .. 5.8 646.6 6107.5 648.1t 6109.3 650.2 651.0 651.9 .8' 
11810.0 635.3 636.2 637.0 637.9 638.8 639.6 6 .. 0.5 6",1 ... 6102.3 6103.1 .81 
1883.0 626.6 621.5 628.3 629.2 630.1 630.9 631.8 632.7 633.6 63 ... 4 .87 
1882.0 617.9 618.8 619.6 620.5 621.10 622.2 623.1 6210.0 62 ... 9 625.7 .81 
1881.0 609.2 610.1 610.9 611.8 612.1 613.5 61 ... .. 615.3 616.2 617.0 .87 

1880.0 600.6 601.5 602.3 603.2 60".0 6010.9 605.8 606.6 607.5 608.3 .86 
1879.0 592.0 592.9 593.1 594.6 595._ 596.3 591.2 598.0 598.9 599.1 .86 m x 
1878.0 583.10 5810.3 585.1 586.0 586.8 58-T.7 588.6 589.10 590.3 591.1 .86 ~ 

1877.0 574.8 575.7 576.5 577.10 578.2 579.1 580.0 580.8 581.7 582.5 .86 <T -, 
1876.0 566.3 567.1 568.0 568.8 569.7 570.5 571.4 572.2 573 · 1 573.9 .85 ~ 

co 

1875.0 557.8 558.6 559.5 560.3 561.2 562.0 562.9 563.7 564.6 565.4 .85 
18710.0 549.3 550.1 551.0 551.8 552.1 553.5 5510.10 555'.2 556.1 556.9 .a5 
1813.0 5100.9 541.7 542.6 5 .. 3.10 5 ..... 3 5105.1 5 .. 5.9 5 .. 6.8 5"7.6 5 .. 8.5 .84 
1812.0 532.10 533.2 53 ... 1 53".9 535.8 536.6 531. 5 538.3 539.2 540.0 .15 
1811 . 0 5210.0 52 ... 8 525.7 526.5 521.4 528.2 529.0 529'.9 530.7 531.6 .14 



DUNCAN RESERYOIR CAPACITY TABLE PAGE 2 

AYERAGt: 
ELEVATION DlrrEAENCE 

IN 'EET .0 .1 .2 .3 •• .5 .6 .7 .e .9 PER TENTH F"T ---.--- --._-- ._---- .----- ------ ._---- ____ e. ------ ----- ____ a. _.---- .----------
1170.0 515.7 516.5 517 •• 518.2 519.0 519 •• 520.7 521.5 522.3 5Z3.Z .Il 
116 •• 0 507.3 508.1 509.0 509.8 510.7 511.5 512.3 513.Z 51 •• 0 51 •• ' ... 
1168.0 .99.0 "".8 500.7 501.5 50Z.3 503.1 50 •• 0 50 •• 8 505.6 506.5 .83 
1167.0 .'0.7 • '1.5 .92 •• 4.3.Z .9 •• 0 "".8 "'5.7 ... 6.5 .91.3 4 ... Z .83 
1866.0 .82.4 .. 83.2 .... 1 "84.' .. 85.7 .86.5 .87." 488.2 • .,.0 4.,.9 .Il 

1865.0 .. 7 ... Z 475.0 .. 75.8 "76.7 "77.5 .78.3 .. 79.1 47 ••• .80.8 481.6 .82 
le64.0 466.0 466.8 "61.6 .. 611.5 "69.3 410.1 410.9 411.7 412.6 413 ... .112 
11163.0 .. 57.8 458.6 "59 ... "60.3 "61.1 .. 61.9 .. 62.7 463.5 464." "65.2 .e2 
1862.0 449.7 .. 50.5 .. 51.3 .. 52.1 .. 52.9 .. 53.1 .. 54.,. 455.4 456.2 457.0 .81 
1161.0 .. 41.6 442." .... 3.2 4"4.0 4 .. 4.8 445.6 446.5 447.3 44e.l 441.9 .el 

1160.0 433.5 .. 34.3 .35.1 435.9 436.7 .. 37.5 43 .... .. 39.2 440.0 440.8 .el 
1859.0 425 ... 426.2 .. 27.0 427.8 428.6 "29 ... "30.3 .. 31.1 ..31 •• 432.7 .81 
1.58.0 417 ... 418.2 .. 19.0 .. 1'.8 .. 20.6 421.4 422.2 423.0 423.8 42 ... 6 .eo 
1857.0 .. 09.4 410.2 411.0 "11.8 .. 12.6 .. 13.4 414.2 .. 15.0 415.8 .. 16.6 .110 
1156.0 401 ... 402.2 403.0 403.8 .. 04.6 .. 05 ... 406.2 407.0 .. 07.8 408.6 .80 

1155.0 393.5 394.3 395.1 3.5 •• 396.7 397 ... 3.8.2 3.9.0 399.8 400.6 .79 
le54.0 385.6 386." 387.2 388.0 3811.8 389.5 390.3 391.1 391 •• 392.7 .79 
1.53.0 377.1 378.5 J79.J J80.1 J80.9 J81.6 J8Z.4 l8l.Z le4.0 38 .... .79 
1152.0 36 •• ' 370.7 371.5 372.2 373.0 373.8 374.6 375.4 376.1 376.9 .78 
1151.0 362.1 362.9 363.7 36 ..... 365.2 366.0 366.8 367.6 368.3 369.1 .78 

1150.0 354.3 355.1 355.' 356.6 357 ... 351.2 359.0 359 •• 360.5 36103 .78 
1"'.0 3"6.6 3 .. 7 ... 348.1 3.8.9 3.'.7 350.4 351.2 352.0 352.8 353.5 .77 
1 .. 8.0 338 •• 339.7 340 ... 3 .. 1.2 342.0 3"2.7 343.5 344.3 3 .. 5.1 345.8 .77 
11 .. 7.0 331.2 332.0 33Z.7 333.5 334.3 335.0 335.8 336.6 337.4 338.1 .77 
1 .. 6.0 3Z3.6 3210.4 325.1 325.' 326.6 327 ... 328.2 321.9 329.7 330 •• .76 



DUNCAN RESERVOIR CAPACITY TABLE PAGE 3 

AVERAGE 
ELEVATION Dlff[RfNC£ 

IN fEET .0 .1 .2 .3 .4 .5 .6 .7 .8 .9 PEA TENTH fT ---.--- --.. -. ------ ------ ------ ------ ------ ------ ------ ____ e. ------ ------------
1845.0 316.0 316.8 317.5 318.3 319.0 319.8 320.6 321.3 322.1 322 •• .7& 
1844.0 308.5 309.2 310.0 310.7 311.5 312.2 313.0 313.7 314.5 315.2 .75 
I'U.O 300.9 301.7 302.4 303.2 303.9 304.7 305.5 306.2 307.0 307.7 .76 
11142.0 293.5 294.2 295.0 295.7 296.5 297.2 297.9 298.7 299.4 300.2 .74 
11141.0 286.0 286.7 287.5 288.2 289.0 289.7 290.5 291.2 292.0 292.7 .75 

11140.0 278.6 279.3 280.1 280.8 281.6 282.3 283.0 283.1 284.5 285.3 .74 
1139.0 271.2 271.9 272.7 273.4 274.2 274.9 275.6 276.4 277.1 277.9 .74 
1138.0 263.9 264.6 265.4 266.1 266.8 267.5 268.3 269.0 269.7 270.5 .73 
1137.0 256.6 257.3 258.1 258.8 259.5 260.2 261.0 261.7 262.4 263.2 .73 
1836.0 249.4 250.1 250.8 251.6 252.3 253.0 253.7 254.4 255.2 255.9 .72 

1135.0 242.2 242.9 243.6 244 •• 245.1 245.1 246.5 247.2 248.0 24 •• 7 .72 
1834.0 235.0 235.7 236.It 237.2 237.9 231.6 239.3 240.0 240.8 241.5 .72 
1833.0 227.9 228.6 229.3 230.0 230.7 231.4 232.2 232.9 233.6 234.3 .71 
1132.0 220 •• 221.5 222.2 2l!l!.9 223.6 224.3 225.1 225 •• 226.5 227.2 .71 1131.0 213 •• 214.5 215.2 215.9 216.6 217.3 211.0 218.7 219.4 220.1 .70 

1130.0 206.8 207.5 208.2 208.9 209.6 210.3 211.0 211.7 21Z.4 213.1 .70 
1129.0 199.9 200.6 201.3 202.0 202.7 203.3 204.0 204.7 205.4 206.1 .69 
1828.0 193.0 193.7 194.4 195.1 195.8 196.It 197.1 197.' 191.5 199.2 .69 
1127.0 186.1 186.8 187.5 188.2 188.9 189.5 190.2 190.9 191.6 192.3 .69 
1826.0 179.3 180.0 180.7 181.3 182.0 182.7 113.4 184.1 184.7 185.It .68 

1825.0 172.6 173.3 173.9 174.6 175.3 175.9 176.6 177.3 178.0 178.6 .67 
1824.0 165.9 166.6 167.2 167.9 168.6 169.2 169.9 170.6 171.3 171.9 .67 1823.0 159.2 159.9 160.5 161.2 161.9 162.5 163.2 163.9 164.6 165.2 .67 
1822.0 152.6 153.3 153.9 154.6 155.2 155.9 156.6 157.2 157.9 158.5 .66 
1821.0 146.1 146.7 147 ... 14e.O 148.7 149.3 150.0 150.6 151.3 151.9 .65 



p~ .. 

AVERAG£ 
ELEVATION DI,nREN(E 

IN 'EU .0 .1 .2 .3 ... .5 • 6 .1 •• .9 PER TENTH n --_.--- ------ ____ we · ------ ------ ------ ------ ------ ------ ____ e. ------ -----------
1820.0 139.6 1 .. 0.2 1"0.9 1 .. 1.5 1 .. 2.2 1"2 •• 1103.5 1 ..... 1 1 ..... 8 1105 ... .65 
1119.0 133.2 133.8 13".5 135.1 135.8 136 •• 131.0 131.1 13 •• 3 139.0 .610 
1818.0 126.8 127." 128.1 128.7 129 ... 130.0 130.6 131.3 131.9 132.6 .6" 
1111.0 120.5 121.1 121.8 122 ... 123.0 123.6 12 ... 3 12 ... 9 125.5 126.2 .63 
1116.0 11 ... 3 11 ... 9 115.5 116.2 116.8 111 ... 11 •• 0 118.6 119.3 119.9 .62 

1115.0 108.1 108.1 109.3 110.0 110.6 111.2 111.8 112 ... 113.1 113.1 .62 
181 ... 0 102.0 102.6 103.2 103.8 10 ..... 105.0 105.1 106.3 106.9 101.5 .61 
1113.0 96.0 96.6 91.2 91.8 98 ... 99.0 99.6 100.2 100.8 101 ... .60 
1812.0 90.0 90.6 91.2 91.8 92 ... 93.0 93.6 .... 2 94.8 95.4 .60 
1811.0 84.1 84.1 85.3 85.9 86.5 81.0 81.6 88.2 .8.8 89.4 .59 

1810.0 18.3 18.9 19.5 80.0 80.6 81.2 81.8 82 ... 12., 83.5 .51 
1109.0 12.5 13.1 13.1 1 ... 2 7 ... 8 15 ... 16.0 16.6 11.1 11.1 .51 
1108.0 66.9 61.5 68.0 61.6 69.1 69.1 10.3 10.8 11.4 11.9 .56 
1807.0 61.3 61.9 62 ... 63.0 63.5 64.1 610.1 65.2 65.8 66.3 .56 
1806.0 55.8 56.3 56.9 51 ... 58.0 5 •• 5 59.1 59 •• 60.2 60.1 .55 

1805.0 50.4 50.9 51.5 52.0 52.6 53.1 53.6 5 ... 2 5 ... 1 55.3 .54 
1804.0 45.1 45.6 .. 6.2 46.7 .. 1.2 .. 1.1 48.3 .... 8 .. 9.J .. 9.9 .53 
1803.0 39.9 40.4 40.9 41.5 42.0 .. 2.5 43.0 "3.5 ..... 1 .4.6 .52 
1802.0 34.8 35.3 35.8 36.3 36.8 31.3 31.9 38 ... 3 •• 9 39 ... .51 
1'01.0 29.8 30.3 30.8 31.3 31.8 32.3 32.8 33.3 33.8 34.3 .50 

1800.0 25.0 25.5 26.0 26." 26.9 21.4 21.9 28.4 28.8 29.3 .48 
1199.0 20.3 20.8 21.2 21.1 22.2 22.6 23.1 23.6 24·1 24.5 .47 
1798.0 15.1 16.2 16.6 17.1 17.5 UI.O 11.5 18 •• 19.4 19.8 .46 
1791.0 11.3 11.1 12.2 12.6 13.1 13.5 13.9 14.4 14.8 15.3 ..... 
1796.0 1.1 7.5 1.9 '.4 8 •• 9.2 9.6 10.0 10.5 10.9 .42 



DUNCAN RESERVOIR CAPACITY TABLE PAGE 5 

AVERAGE 
ELEVATION DI"ERENCE 

IN fEET .0 .1 .2 .3 ... .5 .6 .7 .8 ., PER TENT" n ------- ------ ------ .----- ------ ------ ------ ------ ____ e. ____ e. ------ ------------
1195.0 3.0 3 •• 3.8 ".2 ... 6 5.0 5.5 5., 6.3 6.7 .'U 
1194.0 .0 ... .8 1.1 1.5 I., 2.3 2.6 .37 



ARRO~ LAKE RESERVOIR CAPACITY TABLE PAGE I 

'IGURES IN 1000'5 TOP ELEVATION 14104.0 n. 
OF SECOND FOOT DAYS BOTTOM ELEVATI ON 1317.9 FT. 

USABLE STORAGE 3579.6 KsFO 
AYERAGE 

ELEYATION OIF'ERENCE 
IN 'EEl .0 .1 .2 .3 .4 .5 .6 . 7 .8 .9 PER TENTH FT 
---.--- ------ ------ ------ ------ ------ ------ ------ -- .... -- ____ e. ------ ------------

144".0 3579.6 
1443.0 3514.1 3520.6 3527.2 3533.7 3540.3 3546.8 3553.4 3559·.9 3566.5 3573.0 6.55 
1442.0 3448.9 3455.4 3"61.9 3468.5 3475.0 3481.$ 3488.0 3494.5 3501.1 3507.6 6.52 
1441.0 338".0 3390.5 3397.0 3"03.5 3"10.0 3416.4 3422.9 3429.4 3435.9 3,"2.4 6.49 

1440.0 3319.5 3325.9 3332.4 3338.8 3345.3 3351.7 3358.2 336 .... 6 3371.1 3377.5 6.45 
1439.0 3255.2 3261.6 3268.1 3274.5 3280.9 3287.3 3293.8 3300.2 3306.6 3313.1 6.43 
1438.0 3191.4 3197.8 3204.2 3210.5 3216.9 3223.3 3229.7 3236.1 32102.4 3248.8 6.38 
1437.0 3127.8 3134.2 3140.5 31"6.9 3153.2 3159.6 3166.0 3172.3 3118.7 3185.0 6.36 
1436.0 3064.6 3070.9 3077.2 3083.6 3089.9 3096.2 3102.5 3108.8 3115.2 3121.5 6.32 

1435.0 3001.7 3008.0 3014.3 3020.6 3026.9 3033.1 3039.4 3045.7 3052.0 3058.3 6.29 
1434.0 2939.2 2945.4 2951.7 2957.9 2964.2 2970.4 2976.7 2982.9 29119.2 2995.4 6.25 
1433.0 2877.0 2883.2 2889.4 2895.7 2'*01.9 29011.1 2914.3 2920.5 2926.8 2933.0 6.22 
1432.0 2815.1 2821.3 2827.5 2833.7 2839.9 2846.0 2852.2 2858.4 2864.6 2870.8 6.19 
1431.0 2753.5 2759.7 2765.8 2712.0 2178.1 2784.3 2790.5 2796.6 21102.8 21108.9 6.16 

'" 1430.0 2692.3 2698.4 2704.5 2710.7 2716.8 2722.9 2729.0 2735.1 2741.3 2747.4 6.12 x 
~ 

1429.0 2631.5 2637.6 2643.7 2649. 7 2655.8 2661.9 2668.0 2674.1 2680.1 2686.2 6.08 
~. 

~ 

1428.0 2570.9 2577.0 2583.0 2589.1 2595.1 2601.2 2607.3 2613.3 2619." 2625./0 6.06 
~. 

~ 

1427.0 2510.1 2516.7 2522.1 2528.8 2534.8 25/00.8 2546.8 2552.8 25511.9 2564.9 6.02 '" 1426.0 2450.8 2456.8 2462.8 2468.8 2474.8 2480.7 2486.7 2492.7 2498.7 250/0.7 5.99 

1425.0 n91.2 2397 .2 2"03.1 2409.1 2415.0 2421.0 2427.0 2432.9 2438.9 21044.8 5.96 
1"24 .0 2331.9 2337.8 2343.8 2349.7 2355.6 2361.5 2367.5 2373.4 2379.3 2385.3 5.93 
1423.0 2272.8 2218.7 2284.6 2290.5 2296.4 2302.3 2308.3 2314.2 2320.1 2326.0 5.91 
I~ZZ.O 2214.1 2220 . 0 2225.8 2231.7 U37.6 2243.4 2249.3 2255.2 2261.1 2266.9 5.87 
1421 . 0 2155.7 2161 . 5 2167.4 2173. 2 2179.1 2184.9 2190.7 2196.6 2202.4 2208.3 5.84 



ARROV LAKE RESERVOIR CAPACITY TABLE PAGE 2 

AYERAGE 
ELEVATION DIFFERENCE 

IN FEET .0 .1 .2 .3 .4 .5 .6 .1 .1 .9 PER TENTH FT ---.--- ------ ------ ------ ------ ------ ------ ------ ------ ____ e. ------ ------------
1420.0 2091.7 2103.5 2109.3 2115.1 2120.9 2126.7 011301.5 2138.3 2144.1 2149.9 5.80 
1419.0 2040.1 2045.9 2051.6 2057.4 2063.1 2061.9 2014.1 2080.4 2086.2 2091.9 5.16 
1418.0 1982.9 1988.6 1994.3 2000.1 2005.8 2011.5 2011.2 2022.9 2021.1 2034.4 5.12 
1417.0 1926.1 1931.8 1931.5 1943.1 1941.8 1954.5 1960.2 1965.9 1911.5 1977.2 5.61 
1416.0 1869.6 1815.01 1880.9 1886.5 1892.2 1191.8 1903.5 1909.1 1914.8 1920.4 5.65 

1415.0 1813.5 1819.1 1824.7 1830.3 1835.9 1141.5 1.41.2 11501 •• 1851.4 1864.0 5.61 
1414.0 1157.8 1763.4 1768.9 1774.5 1780.1 1785.6 1191.2 1796 •• 1102." 1801.9 5.57 
1413.0 1702.4 1707.9 1113.5 1119.0 172".6 1730.1 1135.6 lJ41.2 1746.1 lJ52.3 5.54 
1412.0 16"7." 1652.9 1658." 1663.9 1669.4 1674.9 1680.4 1685.9 1691.4 1696.9 5.50 
1411.0 1592.7 1598.01 1603.6 1609.1 1614.6 1620.0 1625.5 1631.0 1636.5 164109 5.47 

1410.0 1538." 1543.8 1549.3 1554.7 1560.1 1565.5 1511.0 1516 ... 1581.8 1517.3 5.43 
1409.0 1484.5 1"89.9 1"95.3 1500.7 1506.1 1511.4 1516 •• 1522.01 1527.6 1533.0 5.39 1408.0 1"30.9 1"36.3 1441.6 1447.0 1452.3 1"51.7 1"63.1 1468.4 1473.8 1479.1 5.36 
1"07.0 1377.7 1383.0 1388.3 1393.7 1399.0 1404.3 1409.6 1414.9 1420.3 1425.6 5.32 1406.0 132".7 1330.0 1335.3 1340.6 13"5.9 1351.2 1356.5 1361.8 1367.1 1312.4 5.30 

1405.0 1272.1 1217.4 12801.6 1287.9 1293.1 1298." 1303.7 1308.9 1314.2 1319.4 5.26 
1404.0 1219.5 1224.8 1230.0 1235.3 1240.5 1245.8 1251.1 1256.3 1261.6 1266.8 5.26 1403.0 1167.3 1172.5 1117.1 1183.0 1188.2 1193.4 1198.6 1203.8 1209.1 1214.3 5.22 1402.0 111 5.4 1120.6 1125.8 1131.0 1136.2 1141.3 1146.5 1151.7 1156.9 116Z.1 5.19 1401.0 1063.9 1069.0 1074.2 1019.3 1014.5 1089 •• 1094 •• 1099.9 1185.1 1110.01 5.15 

1400.0 1012.8 1017.9 1023.0 1028.1 1033.2 1038.3 1043.5 1048.6 1053.7 1058.' 5.11 )399.0 962.5 961.5 972.6 917.6 982.6 987.6 992.1 991.1 1002.1 1007.8 5.03 )398.0 912.7 917.7 922.1 921.6 932.6 931.6 942.6 941.6 952.5 957.5 4.9. )397.0 863.2 868.1 873.1 878.0 883.0 887.9 892.9 891.8 902.8 907.7 4.95 1396.0 814.1 819.0 8ll.9 828.8 833.1 838.6 843.6 848.5 853.4 858.3 4.91 



ARRO~ LAKE RESERVOIR CAPACITY TABLE PAGE 3 

WERAGE 
ELEYATION DIFF'ERENCE 

IN FEET . 0 .1 .z . 3 . ~ . 5 . 6 .1 .8 .9 PER TENTH rJ 
..... -.-_. ------ ------ ------ ------ ------ ---... -- ... _---- ------ -----... ------ ------------

1395.0 765.2 170.1 175.0 179.9 78~.8 189.6 19".5 199 ... 80".3 809.2 4.89 
139~.0 716.2 121.1 726.0 130.9 135.8 140.7 1 .. 5.6 150.5 155.4 160.3 4.90 
1393.0 661.5 672.4 617.2 682.1 687.0 691.8 696.1 101.6 106.5 111.3 4.17 
1392.0 619.3 624.1 628.9 633.8 638.6 643 .4 648.2 653.0 651.9 662.1 4.82 
1391.0 571.5 576.3 581.1 585.8 590.6 595.4 600.2 605.0 609.1 614.5 4.18 

1390.0 524.! 528.9 533.1 538.4 543.1 541.8 552.6 551.3 562.0 566.8 4.1l 
1389.0 417.9 482.5 481.2 491.8 496 •• 501.0 505.1 510.3 514.9 519.6 4.63 
1388.0 432.3 436.9 441." 446.0 450.5 455.1 459.1 464.2 468.8 4U.3 4.56 
1381.0 381.2 391.1 396.2 400.1 405.2 409.1 414.3 1t18.8 423.3 421.' 4.51 
1386.0 31o!.6 341.1 351.5 356.0 360.~ 36~ .9 369.4 313.8 318.3 382.1 4.46 

1385.0 298.5 302.9 301.3 311.1 316.1 320.5 325.0 329.4 333.8 338.2 ..... 1 
138~ .0 254.6 259.0 263.4 267. 8 212.2 216.5 280.9 285.3 289.1 294.1 4.39 
1383.0 211.2 215.5 219.9 224 . ! 228.6 232.9 231.2 241.6 245.9 250.3 4.34 
1382.0 168.4 172.1 117.0 181.! 185.5 189.8 194.1 198.4 202.6 206.9 ".28 
1381 .0 126.1 130. 3 134.6 138.8 143.0 141.2 151.S 155. 1 159.9 \6 ... 2 4.23 

1380.0 A4.3 88.5 92.1 96.8 101.0 105.2 109.4 113.6 111.1 121.9 4.18 
1379.0 43.2 41.3 51.4 55.5 59.6 61.1 67.9 72.0 16.1 80.2 4.11 
1318.0 2.1 6.1 10.8 14.8 18.9 22.9 21.0 31.0 15.1 39.1 4.05 
1371.0 .0 2.10 



MiCA RESERVOIR CAPACiTY TABLE PA GE 1 

nGURES. IN 1000'S 
OF SECOND FOOT DAYS 

USABLE STORAGE 35Z9.Z KSFO 

AVERAG[ 
ELEVATION DIF'ERENCE 

IN FEET .0 .1 .Z .3 ... .5 .6 .7 .1 .9 PER TENTN FT 
---.--- ------ ------ ------ ------ ------ ------ ------ ------ ____ e. ------ ---------.--

2475.0 10121.1 

24H.0 1 0 0b 7.5 10 012 . 9 100 18 .2 1008) • b 1 00n8 . 9 1;) O'1'i . 3 1 00<)'" • 7 LOl05 . 0 1011v.4 10 11 5 .7 '; .3b 
2 .. 73.0 10014. 1 lO Olq .~ 1002 ... ~ 10060 .1 1 00jS . ~ 1';)0 't 0 . a 100"6.1. lOO5.l .5 .10 05b. 6 lOOb 2 . 2 OJ. lit 
2472.0 QObO .6 9\16b. 1 99 71. 5 qY7 b. 8 9-1d2 .1 ~ 'HH. 4 qqq2 .6 9q9d .1 1000).4 1000tt.6 '.3J 
2 .. 71.0 (N0 7. 1:! q9 lJ.1 q~ 18.'t 9923 .1 91.J2'1 .0 99 j ... ] 99J'1l . b 994 ... 9 Q9 5u. l QO,5.5 5.3u 
2470.0 9HS ... H 98bO.l "HJbS ... qs 70.7 9a76.0 98 lil. 3 9880.b q 8 (H. 9 989 /.2 00 0 2.5 5.30 

2't69.0 9602. 1 960 7.4 'l 812 . b 'HH7. 9 9623 . i "Idl6 .4 qs)). 7 9839 .0 98 4't.3 " ellt :,! . ') S.27 
2 .. 66.0 q 7't~. 5 'J75 ... H 9 71)0.0 nb5.) 9170.5 9 715.8 <l7d 1.1 91db .] q 1 9 1 . b 97 ~ b.8 5 .26 
2't67.0 ~6q7.1 9/u2 .J '-1707.0 9 712. 8 q718.1 "I7l3 .3 Q728.5 Q7)) .8 <)73<).0 9744.3 5.24 
2 .. bb.0 91,) 't"t.8 9b50.0 9b55 . ) '1bbu . 5 q 6b5 . 1 4b70 . 9 '.J61b. Z 96tH.It '168b.b 9691 .9 5.2J 
2"b~.0 .5n .7 95'1 7. 9 YbOJ .1 tlbOt) .3 <)& 1 3 .5 ~b18 . 7 9bZ" . 0 9b2~ .2 9b J <t.4 9b]9.b 5.21 

2464.0 ~540. 8 <')5 "0 .0 '15; 1. Z 9'j:'u. 4 -J5b.l. . b 0566 .7 ·~571.9 05 71.1 0562.3 05H .5 5.1'1 
2 .. 03.0 9'td9.0 (I4 ...J4 . 2 949'1.4 9,04 . 5 q~O-l .7 95 1"1.9 05l 0.1 0525 .) 05)0.4 9535 .6 5.U. 
2;62.0 94) 7.4 'l4 .. 2.b 'Hlt7 .7 '1'152 . 9 Q458.0 9"b.).2 9466 .4 'h7J.5 94 1 d .7 9 48 ).8 5. Lb 
2 .. 61.0 <l3tSb . O 9 l~ 1.1 (lllJb.3 9"0 1.4 q"Ob.b q4 11.7 'H lb. d 'J4lt. . 0 04l1ol "1 432.) 5.L4 
2400.0 9j J't .H ~))'1.<l Q)45 . 0 Q)50 . 2 q)55 .] Q3bO.4 '·nb~ . 5 0)70 .6 0375 . 8 9 )8U. 9 5.12 I<' 

". 

24" .0 qid3 .7 9l66.H 92'1l).9 qUq . 0 "H u<t .1 9 3u q . 2 '131 ... -4 'nl~.5 93Z't .b I.H2,1.7 ').11 ~ 
0-

2450 .0 qlJ 2. b Ql37.0 924) . 0 QZ .. cS .1 025) . l 02 S8. 2 I)ZbJ.) CJZQ6 .4 ~2 73.5 '1i76 .b ').09 ~ 
~ 

2457.0 Ql02. 0 n87 .L OL02 . 2 nH .2 9202 .3 0207 .4 n L2.5 02 17. b Q 222 .b 02 27.1 s.oa -
t. <t56.0 OU 1. 4 913 6. 5 914.1..1) 9 L"b. 6 q L 5 J. . 6 0156.7 nbL .8 9Lbo.8 9171.9 H76.Q 5.0b 0 

2455.0 9081.0 QOttb.O ')0<).1. .1 qQ ·~b.1 'HIJ.1. . 2 OL~ 8. 2 '1 111. 2 Q U b . ] <1 1l1. ) Q l lb ." 5.04 



HICA RESERVOIR C AP~CITY TABLE PAGE 2 

nGURES IN 1000'S 
OF SECOND rOOT DAYS 

USABLE STORAGE 35l9.l Ksro 

AVf:RAK 
f:LEVATlON Dlr'f:RENC£ 

IN 'EET .0 .1 .l .3 .10 .5 .6 .7 .1 .9 PER TENTN n ------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------------
2 .. 54.0 ll030.8 "035.~ llO"0 . 8 -Ill45.\) 9050 .9 '1U55 . 4 Q060 .ll 9005 . 9 9071.0 1)078.0 5.02 
245).0 ij9dO.l 8Y85.7 1:i9'l0.7 89'115. 7 90UO.7 '005.7 9010 . 8 QOL5 .8 Q020.8 9025.8 5.01 
2.52.0 8nO.8 8n5.~ 8'11"0 .8 8Q"5 . 8 8950 .~ d'l55 .7 !:t1)60 .7 8'1b5.7 8Q1 0.7 81)15.7 4.9~ 

2 .. ,1.0 H!:ttH .O 88do . 0 ij~ n. 0 d6 '15.9 8'1l00.Q ijtlU5 . 9 a910.9 8915.9 8920.8 8925 .8 4.91j 
2 450.0 8'31 .4 8836.4 6841 .] 8H8 .3 8851.2 d850 . 2 8801.2 1386b .1 8871.1 8876.0 4.90 

2 .. 4..,..0 d 18 2 .0 8788 .ll t:ll'l!.'1 87-10 .8 8801.8 6 eW6.7 88 U.b 8l:ilb.b 8821.5 88Zo.5 4.Q" 
2 .. 48.0 8732 . 8 873/.7 8"2 .b 'd 14/.6 8 75 2 .5 815/.4 8 7bL .) 8 7bl. 2 677l.2 H71.1 4.92 
2 .. 47.0 dbdJ.1 8b88.0 8093 .5 6bl) 8.4 81u3.3 8708 . 2 8 1l3.Z 8 718.1 8723.0 87l 1.1) 4.9l 
2 .. 46.0 8b34 .8 8b39.7 86,.4.6 86't9 .5 3654 .4 >1659 . 2 8664 .1 Rb6'l .O 8613.9 B078 .8 4.89 
2 .. 45.0 85csu .O a S<.Ju. q 85Y5 .~ 86UU.6 8b05.5 lib l u .4 8b15 oJ 80ZU.2 ~bZ5 .0 6bltl.q 4. 81S 

2444.0 853 1.5 8542.3 854/.2 d552.0 85S6.q d?01. 7 8566.6 8571 .4 8570.) 85d1 .l 4.85 
2 .. 43.0 (S4d9.1 8493 .9 84~8.d dSll3.6 d500 . 5 ~5L3.) S<)lo. l 85lJ.O 8521.8 8532.7 4.84 
2 .. 4Z.0 8440.8 d4't5 . b 8't50 .~ 8455.) 1:1460. 1 846; . 9 8469.8 84 14. 6 6419.4 8484.3 4.83 
244 1.0 d)92.1 t:I)9 /. 5 tH02. ] 8 40 I. 1 8H1.9 8 416.1 lJ42i.6 8426.4 843!.2 8436 .0 4.81 
2 .. 40.0 8J4 ... 8 8349.6 8J5 ... 4 8J5~ .2 8164.0 ~ )08.7 8373.5 83 10.3 8)83.1 838/.9 4.79 

24)9 .0 829 1 • 1 830 1. 9 8300.b 83 11.4 8Ho.2 8J20 . 9 8325. 7 8330.5 ~335') 8Hu.0 4.17 
24]H .0 824'1.' OZ54.3 8259 .0 ~2b3.8 82b8.5 8213.3 8278 .1 RZ82.8 82&1.6 8292 .3 4.70 
24 J7. 0 l:i20 L .l 8 lUo.6 8211 .b 8110 .) 8221.1 8U5.8 BllO . ? 8235.3 8240.0 82" ... 8 4. 1lt 
2436.0 8154.6 8159 . 5 Slb ... ) 8109.0 Bll]. 7 817",.4 81a3. 2 8 187 . 9 8192 .6 8 197.4 4.7) 
2435.0 810/.6 8112.5 811/ . 2 8 111.9 8120.b 81H.) 8UO.0 814\1 .7 8 L45.4 810;11 .1 4.70 

2434.0 8000.9 8005 .0 60 70. 3 3075.0 8079.7 8084.3 .q08~.0 809j.7 aOQ~." ijl03.1 4.6. 
2433.0 8014 .1 B018.8 80ll.5 8028.1 8032 . " !J03t .5 8042.2 8046.9 805 1.5 8050 .2 4.b6 
2432.0 7Qo 1.5 79 72. Z 79 76.8 7981.5 7Qo 8.t 7q ~ tJ . 6 7H5.5 8000.1 8004 . 8 8 OO~. 4 "'.bb 
2431.0 1921.1 7Q2 5. 7 7930.4 7Q35.0 7Q39.7 1944.3 1948.q 7953.0 7958.2 7962.9 4.64 
2 430.0 H74.9 7.19 .5 78H4.1 78d8 .8 7 893.4 70" 8.0 7902. b 790 I. 2 7911.9 79l6 .5 4.b2 



MICA RESERVOIR CA.AC1 TV TABLE PAGE 3 

AVERA&[ 
ELEVATION Dlf'ERENC£ 

IN 'EfT .0 .1 .Z .3 .4 .5 .6 • 7 •• .9 PEA TENTN n 
---.--- ____ e. ------ ------ ------ ------ ------ ------ ------ ____ e. ------ ------.... --

" .. l9. u Ittlo.(!. 7t1 J.,.4 l lHo .O 7d't ll! .b 1 84' . 2 7/:t; 1..8 7 8:>0 . 5 7Std .• 1 78b).7 787u .3 1t. !:I I 
L .. Zts.lI 17 d~ . q 7101.5 77"1.[..1 77~u.7 7dO ' .) 7dl) :;J . b 7810.4 78 17.0 7d 1 • • 6 762 ... 2 4.5~ 

,,42 7.1.1 77J1.2 77 ...... 8 77 40 . 3 71 ':)'J . 9 77".,-, 770v . 0 776 ... 6 776-1.2 777J. 8 777 •• 3 '. 57 
" .. 2b. u 1b 'h . • b 76"10 .2 7701.1.7 71 0,.] 7 7u "I . 6 771 ... 4 711 • • 0 1723 . 5 77 20. 1 71 3<.6 1t.5!) 

L"2~.1J 7b4u.l 70'1.1.7 1&:>:>.3 7o'J't . 8 7& b 4 ... 7&00 . 9 7 b7J .4 767d.O 7&8.:::.5 7&S/.1 4. 54 

L'tZ4. u 7&Ov . 9 10u::>.4 7 & 11.1. 0 7014. ') 7&1'1.0 7 &2 .J • 5 7 62 d . 1 763 <. 6 7637 .1 1 b4 l • 1 4.5J 
" .. 23 . 1.1 7; :".9 7'0", .4 7., & ... q 75 &-1 .4 7'>7J.9 7';70.4 75d,.9 1 S8 I ... 75 9 ' .9 7590.4 1t.5J 
", .. 22 .1.1 7 ; L&.. O 7 ~1:h ~ 75.£v.O 75l.'t . 5 7 ,'£'1.0 7)).l.4 7 53 /. '1 75', ., 7 5 ltu . 9 7551. , 4.4 ~ 
£ .. 1. 1 .v 74ou .. 1. 14 Iv .. 7 741~ .. l 14 ,.., . 6 74d .... l f4d u . 6 74oj.la1 749 1. 6 7 50£ .. 0 7;0.>.5 4.4d 
l .. 20 .v 74l. .... b 14 .£0 .1 14Jv.5 74]:>aO 74)~ .4 744.1 . 9 744d.4 74).£ .. 8 74 57 .3 14 0 1.7 4. 4~ 

.£ .. 1 9 .1.1 7311.2 1 3th . b 7)(S1.I. l 7)'11).5 73 '1, . 0 7) '1-1 .4 74 0J . 8 140u.] 7 41L. .1 741/.2 4.4ft 
t.lotlts.v ljJ.J.O 7 jj I. 4 73'tl.~ 7 lito.) 1J,u.1 7j.)).1 1),..,., 7)6 J.9 13ba.4 7)7< .8 4.4l. 
l .. 17.v 7 lb.J . 9 7Zt.J~.] 72."11.7 7 )0.::: .1 7)uo., I J 1 u . 9 131:>.4 731 "i . 8 732 •• 2 1]2u.6 4 .. ltl 
i'tlb .u 7Z .. , . O 7'£4 ·1.4 72~J . 8 7 1'jo . 2 lZ 6L . 6 7l.ou . 1f 7ln.) 72 7 ,:>. 1 72du .1 72~'. 5 4.3~ 

t."tl~.l.. 7lJ .. . 3 / 2 0 , .1 ll.Iv.O 7 2 1 .... 4 7210.8 7ll..1 .. l 722/.5 7231.9 7230.3 724lJ .6 4.37 

£ "t14. \.0 71':>1.1 71 0" .1 11 00 .4 711\J. H 117 , .1 117 /. 5 71. d J.<J 116d.2 11. 9l. . 6 119 0 . '1 4. 36 
L ... LJ. I.I l11"t . J 711 0 .. b 7L 2:.1 .O 71</ . 3 7 U 1. 7 1130 .0 71.41.1.3 714 4. 7 71 ... -;.0 1 1 5 3.4 4. 3 4 
.:: ... 1 1. . 1.1 7011 . 0 / 07, .. 3 701'1.7 70d ... 0 70dJ.J 10"1.:. . 6 70'1 1. 0 7LO ... 3 7l0:J.6 7110 . 0 4.33 
£'t I1.u l Ol.e . O 70J".) 70Jo.6 70 "tu • q 7 0 4,.2: 70 4 -1 . 5 70,J . 8 70~ d.L lO bi . 4 10bb .7 4.)0 
" .. 10 .v b"id:J .1 b'ld'i .4 611'1.J. 7 b ',H" .. 0 70J L . 3 fU ()u . 5 701v. 8 701., .t 701 '1 .4 702.1.7 .... 2~ 

.:::",0'1.1.1 b9"t, .. ) b1l4u . b b'hv. q b9 'n .1 b'15'1.4 b9b J .. 1 b ·~b.) .0 09U. .3 69 70.5 698:.1 . 8 4.2; 
£ .. Ott . u b6..,.., .l 6qO"t .O b9Uo.l b~li . ' 6Q1u .7 !:l'#.£ .. . O ~92' .0 3 692'1.5 6933 . 8 b93 d. O 4.2b 
L .. 0 1. v btl, /. 3 OdOL . ':> 680, . 8 6~7V . 0 6 d 1"t • 3 08/ .;) . 5 bdd.£ .7 b6d I. a 669",.2 68 ,h. 5 4.24 
.::: .. 06.1.1 btt1,.1 6d l 'I. J 682:.1.5 bd.£ I .8 b8Jl . O bIDt) . 2 b94u.4 61J4"t . 6 6840 . Q b8 5J.l 4 ~2< 
" .. 05 .u b 17J.O 6 77/.2 01b ",. 4 67o~ . 6 b 7 d"ll.8 b 7-1'1.0 b 79d. ) 680.£ . 5 6800 .1 ba lu.q 4.21 



111CA RESERVOIR CAPAC 1 TY TABLE PAGE ~ 

AVERAK 
ELEVATION Dlf'ERENC£ 

IN fEET .0 • 1 .z .3 .4 .5 .6 .7 •• .9 PEA TENT" fT 
------- ____ e. ------ ------ ------ ------ ------ ------ ------ ------ ------ ----.-.. ----

&. .. O ~. v 673 1.1 (7)5 . ) 67 3"1.5 6743 .1 b7~ 7.9 075£: . 0 6750.2 'l7bU.~ 676 ... 6 b7~d . 8 4.1~ 

£ .. 03.1,1 boli'i .4t 6b'1J.6 66'1/.7 6701. q 6 700 .1 0 11 1..1 .2 6 714.4 67 1 8 . 6 612£.8 b126 . 9 4. L7 
£ .. 02. v 66 "7.1i 665", . 0 0656 .1 6661J .] 660 ... 4 b66d . 6 667£ .8 66 70 . 9 66al .l 6' .5.l 4. 16 
£401. 1..1 6606 .4 6611).5 66 1 ... 7 66 1 d .8 6bl).0 &6 0.1 6631.2 6635.4 66)'1 . 5 664J. 7 ~ .l~ 

C::: .. OO. u 6'>6S.1 6')b '.,.2 uS1 .l." b; 77 .5 651i.l.. .6 b 5 dS . 7 656'i . 9 659, . 0 6 5~d .l boOl . J 4.1J 

2)99.1,1 652 .. . 1 05<8 . l 653l .3 0 ':)36. 4 65~iJ . 5 6 5 .... . 6 6'>4<).7 055<.8 6556 . 9 65bl . 0 ... 11.1 
2H8 . .. b46) .4 640 7. 5 b 4Ql. 5 64Q5 . t b4~,.7 6503.7 b 5U 7. 8 b5 1L. 9 651b.0 b520 .0 4.07 
2 ) (H. 1,1 6443.0 6 447. 0 6 4 5 1.1 6 455.1 b4:tj. 2 b 4 0 ] . 2 6 467. 2 6471 . ] b4 7 5.3 6"1~ . 4 ... Oft 
2)96 . u (40) . 0 640 7. 0 b4 ll. 0 6 41S.0 641'1.0 b 4l).O b40 . 0 6431 . 0 6435 . 0 6 43'1.0 4.0U 
2)~ ~. V b Jb) . 4 b)0/ .4 63 71.) '315') 631'.l 6j tD . l 6HI.l 6]~J. .1 6)9S .1 ~)iN.O ) . ~ 5 

2)94.\.1 6 3l4 .1 6)l8.0 6JJZ.0 6lJ5 . Q b3B . d 634) .7 6]4 7.7 6 ) :)1 . 6 b3,5.5 tt35~ .5 ).9 J 
2)93.1,1 bl8b .l 62:0'1 .0 6lY2 . Y "2 " 6. 8 630",.7 1l)(}4.6 6308 . 5 6312.4 6 J 10.3 '32u . 2 3.90 
2.J'1 2.v 61 46.4 b lSv.] 625 4.1 6258 .0 626 1. q 0265 .7 62b"l . b 6l73 . 5 62 77.4 62.1 . l 3.87 
23~1.u olUtJ.1 62 11. 9 bll5. 8 621 '1.6 62 Z 3.4 021 7. 2 6l Jl .1 623 4. 9 6Z3 8.7 624l . 6 ].8J 
2 ) "10 .1.. 61 7v.1 617).9 617/ . 7 b 1d.l.. . 5 6 1 d S . J !J1dl.1 b 1YL.9 b 1~b.7 6lQu.5 620 4.] 3 . Bu 

&.)ti"l.\.I b U2.4 b 1 36 .2 b lj'jl.9 610 .7 b 147.5 615 ... . 2 6155 .0 b 1 5H . 8 &lb£ . 6 b lb6.) 3 .71 
L3 8 b.1J 60Y5 .1 60'18.8 6 102.b bU)6.) 6 11 1,1.0 6 1U.7 b U7 .5 6 1 l1.2 b1Z't.Q 6 1 2~ .7 ].7J 
L ) I:I7.U 6058 . U 60 61.7 b065.4 60b • • l bO 7<. 8 bOl6.1} 608u . ] 6084 . 0 608 7.7 6091 .4 ].71 
£)8 b.v b0 21.l 60£4 . 9 60.lo . b 60 J2.l 60J5 . 9 bO) ,.6 6043.3 "047 . 0 6 05u.b !lO5 .. . ] 3.blJ 
£) H).v 598 ... & 5Yd8 .4 5 QY2 . 1 5~ .. 1:. . 7 5'1'1'1.4 bOO.J. Q 6000 . 6 b010.3 6013 . 9 6 01/.6 3 .61t 

£ 384.u 5 'h8 . 6 5Q52 . l 5955.8 ,9, • • , ,903 .1 '~ 66.? '97u.3 ,Q 71. q ,977 . 6 SQ81.2 3.62 
c::3H3.u ,nl.7 5'110 . 3 591 '1. 9 5~C:::.J . 'S ,Q17 .1 59 ) " . 6 5Q);.l 5937.8 594.1..4 5Q45.0 3 . 5, 
c::: ) 8L . v 50 77.1 Stttiu.7 5ij/j 4. l 5 8d! • 8 'dH.) ~~Y4.q 5 8 9d . 5 5Q02 .0 5Qo,.6 590'1. 1 3.5b 
L381.v 5 341. 1 5345 . 2 ~048.8 5d,2 . 3 ,855 . 9 58,.., • 4 , Sb 2 .9 ,866.5 58 7u . 0 5813.6 3.S. 
£)60.1..1 5 ~ U 6.1 S81u . 2 51:11 3.1 58 17 . 2 5 f:Slu .7 58l4.l saz 7 .7 58 ll. l ') 8 34 .7 5S3d .l 3.5 0 



M leA RESERVOlR CAPACl TV r ABLE PAGf 5 

AVERAK 
ELEVATION DlffERENC[ 

iN fEET .0 .1 .l .3 •• • 5 .6 .7 •• .9 PER TENTH fT 
------- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------------

£..J7'1.u 577 ... 9 577 :).4 5770.'1 57d<.3 570,.6 :J 7d't .3 5N< .8 57~0.3 5711'1 .7 ,80 j. 2 3.4.1 
,,-,la.v 57J/.) 574u . d ,141f.2 574/.7 57~H . • l 5 7)'t./) ') 7'd .1 S7bl.5 57b:>.0 57/)d. 4 3.'tb 
£.J17 .v 510 j. 0 57Uu.4 ',>70'1. II 5 7lJ. 3 5710.7 ')7lv.1 571J./) 572/.0 S7Ju.4 573J.9 3. 'tj 
£.J7b.u 5bb'i.O 561, .4 5b/,.d 5bl-l . 2 5bij< . 6 5 bdu.O 'j6IH .. 4 569<.8 561.16 . 2 ';69'1 . & 3.40 
£..J7':J .u 5I1J,; . 2 ;bJo.b S64£.O 5604:> .3 5b4d.7 ' b ~(. • 1 S65:> .. 5 Sb5d.9 5btl(~.2 5bb:J.b 3 d. 

£ .J74.u ~bO.1.. 7 ;bU, . O 5bUd .. 4 561. .1..7 56 l,. l S6 l o . 4 5&2", . 8 Sb2~,. 1 'ol •• 5 5603.1..8 3 . 3:> 
£-,7).v 'j ':)(H) • 4 5,7 ... 7 S,7 :>-1 SS10."t S5d", .7 S':)/j.} .O 5 5dd . 4 55~1.7 55"1) • Q 559i:S.4 1.lJ 
t..J7l.u 5,j,.3 ')'Jo.b 5541. q 5,4:>.2 ;, 54d. 5 '> 5).1. . 8 ')')):>.2 5');11 .5 5'b1.H ')56'.1 3.31 
t..J71.u 55u<oS 550:) . 8 55U'1 . 1 SSU .3 55 1,.b '>510 .9 ,,21 . 2 S5l>.5 55ld . 7 553<.0 ).2; 
i,,70.v 540'1.Q 547.J . l 54 10 .4 547-1 .7 5 4d£. 9 54Ho.l 548-1.5 54~< . 7 54 tlb . 0 549~.2 3 . 26 

£.Jb9 .. u 5"I . b ')4't ..... 1i 544 ... 1 544/ . 3 ')451..1 .5 '4:>J.7 5457 . 0 54blJ .Z ;'4b.J . 4 5 4bo.7 3.2J 
£.J/)d.u 540:;1.4 :>4Uo.b 54ll..8 541.:> .1 '>410.) ~42.1..5 S4l4 .1 5421 . 9 5431 . 2 5434 .4 3.n 
£.J67.lt 517 .J. 5 <;) 10. 7 5] /'1.9 53d.J .1 53t;o . 3 '»h~ .4 5 3"1£. b 539> . 8 5J~"'.O 540'.l 3.1-1 
£ .Jb b.u 5 .l'u • 7 534 ... Q ,)34(.1 .i S),,,,.2 53~4.lt .,), 1.6 53&u.8 5)6 ... 0 536 /.1 5310.3 3.1:1 
£.J6~.v 531 ..... 2 'J1.J . ) 53 10.5 ') :H~. 6 532<.8 5)":,, .9 53l-l. 1. 533< . Z 533> .4 5))d.5 3 . 1.' 

'.Jb"i .. lJ SlIo . 4 "'OL.O 52B,.2 52 ••• 3 $2t1.L..4 'Z 'h . 5 52.7 .7 5300 . 8 510J . Q 5)Ul .1 3 . U 
£"b3.", 5t 4l.8 ',?:;IIJ . q ;2, ... 0 5l :d .l. '5lou . ,? ,Zo J . 3 5Zbo . 5 ')Z6'1 .& 5Z71.7 527,.8 3 . l.l 
i. JbZ.U 5l1.0 .. Q ,>2,lu . O 52,l.J.l 52,l0 .Z 52,l'1.) ,23 , . ] SlJ) . 4 5lJ •• 5 5l 4.1..6 ')24 ... 7 3 .0~ 

' .Jbl.u 5la u . 2 510'1 . ) S 1 9,.3 'H 9, . 4 Sl~ •• 5 1)201.5 SZ04.0 520 /.7 521u. 8 521>.8 3.01 
£.JbO.u '51:):;1.1 ,1)0.1 '>101.8 51.b't.8 Slt>7 .. Q S17 u .9 517". 0 5 111. 0 5UllJ.1 518 J. 1. 3.0:;1 



LIHBY "E SfRv UIR CAPACITy TA8LE PAGt: 

FIGURES I N II)OO'S HIP I: Lf:.VATI()1IJ 2LJS Q. O FT . HI' : 107 . 80 
OF SECOND FOIl T DAYS BUT TOM EU VA I TON ?28 1 .0 FT . FEU HIK = 8 1. 00 

USASLE S T ORAG~ 25 10 . 5 KSFD 

AIJEIolAGE. 
EL EvAI ION o IF FERENCE 

I N FEEr .0 • I .2 • 3 . 4 .5 . b • 7 .8 .- PER TENTH fT 
... ---.-- .. _ .... - .. -_ ...... -- ... -.. --- -... _ .. -- -.... _-- ... _---- ------ ------ -----... ------ ----- .. _----

21.159 , 0 2510 . 5 
2 458 . 0 2ap.7.1 ?I.IS9.lJ 2a9t.8 ZI.IQlJ.l 249b . 5 <4n . 8 2S 0 I • I 250 3 .5 2505 . 8 250B . 2 2 . 31.1 
2451 . 0 2£1b3.fi 2 lJ b6 . 1 2IJbR . -; 2ll70.H 24 71. I 2471J , l.i 24 77 .8 2480 . 1 2482.1.1 2£1ijiJ . 8 2 . 33 
2lJ56 , 0 2/J40.;, i'1.I 112.Q 2/JI.IS . ? 21JlJ7 . h ,,1.11.19 , 9 2 452 . 2 2454 . 5 24 5 b.8 2459 . 2 24tl 1 ,':i 2 .32 
2455 . 0 lin 7 . 5 2£1 1Q,8 2422 . 1 2'J211 . 1.1 242b. 1 2Q29 . 0 2431 . 4 2433 .7 243b . 0 24 38 .3 2 . 31 

2454 . 0 23'la . 5 23%.~ 2390 . 1 2110 t. 4 2403 . 7 c?£I0b . O 2408 . 3 2£1 1 1) . 6 2 4 12 . 9 2 4 15.2 2 . 30 
245 3. 0 231I . b 2373 . 9 n7b . 2 2378 . 5 23AO . 8 llA3 . 0 2 385 . 3 238 7 .b 2389 . 9 2 3<12, 2 2 . 29 
2452.0 23"8 . A 235 1.1 2353 . 4 2355 . " 23 5 7 . 9 23bO . 2 23 b2. 5 23b4.8 23b7 . 0 2 3b q.3 2 . 28 
245 1, 0 232b .l 2328 . 4 2BO . b 2H2 . Q 2335 . 2 2337 . 4 2339 . 7 2342.0 2344 . 3 2 34b . 5 2 . 2 7 
2450 . 0 ?3 0 3 . 4' 2305.7 2~07 . q 2310 . 2 2312.5 ?I14.7 231 7 . 0 23 1Q. 3 23 n .b 2 323 . 8 2 .27 

21.1£1Q,O 2280.9 22R3 . 1 UB5.4 2287 . b 22M('. Q n92 .1 2294 . 4 229b . b 229 8 .9 23 0 1 .1 2. 25 
2ulIS . a 2258 . 4 22bO . b 2t!6C! . Q 22b5 . 1 22b7 . 4 226Q . b 22 71 .9 227 4 . 1 227b . U 2278 . b 2 . 25 
2447 . 0 223b .1 2230 . 3 ?2~O . b 2242.8 2245 . 0 n4 1. 2 2249 . 5 225 1. 7 2253 .9 225 b . 2 2 . 23 
2UU6 . 0 22 1 3 . 6 22 1b . 0 22 18 . 3 2220.5 2222.7 2224 . 9 2221.2 2229 •• 22 31 .6 2233.9 2 . 23 
2UU':l.0 2191 . 7 ~ 1 q..s.q 2196 . I 2198 . 3 2200 . 5 2202 . 7 2205 . 0 220 7 .2 2209 . 4 22 11.b 2 . 2 1 

244 • • 0 2170 . 0 2172.2 ~11 • • 3 217b.' 2 178.7 21BO.8 2 183 . 0 2 1 8~ . 2 2 187 . 0 2 18Q . 5 2 .11 
!l' 2443.0 2141 . I l1 4 9.q 2152 . 2 2154 . LJ 2 15b.b 21<;8.8 2 l bl . 1 2 1b 3.3 21b5 . 5 21 b7 . 8 2 . 23 ,,-

2/.142 . 0 2125.Q 2128 . 1 2110 . 3 21l2 . 0 2134 . 6 2 11 b . 8 2 139 . 0 2 14 1. 2 21.3 . 3 2105 . 5 2 .1 8 .... 
" ?tH~1 . 0 2104.1 2106 . 3 ?l08 . ' 2 11 0.'" 2 11 2.8 2 1 15 . 0 2 11 7 . 2 2 11 q . 4 2 12 1. 5 21 23.7 2 .1 8 .... 
" 2 440 . 0 2(J8l.~ lQA4 . 7 2086 . H 208Q.U 20q 1.1 2093.3 2095 . 5 2097 . b 209Q . 8 210 1.9 2 . 16 -

243Q . O 2 0b 1.0 20b 3 . 1 206~ . 3 20b7.0 20b'1 . b 2011 . 7 2073 . 9 207b . 0 2078 . 2 2060 . 3 2 . 15 
2038 . 0 20 1".5 2041 . 6 2043.8 2 0 1' S . q 20QA . l 2050 .2 2052 . 4 2054 . 5 205b.7 2058 . 8 2 . 15 
2"37 . 0 20 16 . 2 2020 . I 2nU.5 2024 . b 2 02b.7 2 028 . H 2031 . 0 2033 . 1 2035 . 2 20.51 . U 2 . 1 3 
203b . 0 lQQ7.0 1 qqq. 1 20 0 1.2 20 0 3 . 4 2005., 2007 . b 2009.7 201 1. 8 2014 . 0 <O l b . l 2 .1 2 
2435 . 0 I Q75 . 9 1076 . 0 lQSt'l .1 1962 . 2 1984 . 3 198b . 4 1988 . b 1990 .7 1 9qz . A 191i tl. q 2 .11 



L[ 8~' RlStNVUIN [APACITY f'~LE P'~t 2 

'VERAGt 
ELEVATION OIH tNENCE 

IN FE El . 0 • I .2 • .1 . " .5 .6 • 7 . 8 ." PER TENTH F 
.. -.. _-- .. ----"''' .......... -- ------ ........ -- .. _oo .. - .. ----- .. ------ --- .. -- --- ....... ------ -.. --- .. ---_ .. 

2434,0 19~".9 191)7,0 1959.1 1901.2 1963.3 1905,4 1967.5 1Q09,6 1971.7 1"13.8 2.10 
2"33.0 193". 0 1 'Hb, 1 19 \8.2 lClLlO.oS IQ42,4 '911l.1.l.I 19"0.5 1948.6 1950.7 Iq~2.8 2.09 
2"32.0 1~13.2 1ql~.3 lQ17,£I 1919." 1921. 5 1923.6 1925.1 1927.8 1929.8 1931,9 2.08 
2"31.0 1892.5 18'HI,b t8 Q b.b ISge. 1 190 0 .8 1902.8 lQ04,9 1907.0 1909. I 1911.1 2,07 
2430,0 1871.4 1 ~7£1 . 0 1870.0 1878.1 1880.1 1882.2 188".3 1886.3 1888." tH"fO,£1 2,06 

2(12Q,O 18~ I ." ltiS3. IJ 18S'i.5 18~ 7.5 1859.h 1801 .6 1803.7 11:\&5.7 1807.8 180'1,8 2.05 
2"28.0 18 31,0 18B . " 18Vi .1 1837.1 1839.2 18"1.2 18"3.2 1845,3 18"7.3 ltJ49,l.I 2.04 
2Q27.0 UHO.1 1"'12.7 18)4,8 It\lb.H 1618 . e t820.8 1822,9 182£1,Q 1820,9 l H29,O i,03 
2"26.0 179 0 .6 17Q 2 ,& PQll.b 1791).0 179S.h 1800.0 1802.7 180".7 1800.7 1808.1 2.01 
2"25.0 177 0 .5 1172.'; 177 11.5 171b.5 1718.5 17AI).5 1782.6 1784,& 1786.0 1768,& 2.01 

2"2".0 17':>0,6 1/52.6 115IJ,b 17'>0.0 1758,0 1700.5 1762.5 1761.1,5 1760.5 17oM,5 I.QQ 

2"23. 0 I nO.8 I 7 32 • 8 1/3". 8 1736.7 1738.7 17"0.7 17"2.7 174£1,7 1746.0 17t.1H.b 1.98 
2"22.0 1711.1 1113 .1 111'i.0 1717.0 171q.O 1.72 0 .9 1722.9 1721l,Q 172&.9 1/28.8 1.97 
2u21.0 169 1.5 lo'13.Cj 169';." 1&97.4 1009.3 1701.~ 1703.3 1705.2 1707.2 170'1.1 1.9& 
2420.0 1672. 0 Ib7;,9 1675.9 1071.8 lb79.~ I b81 .7 1083.7 1685.& 1087.0 1689.5 I.Q5 

2"IQ. 0 1052.0 1t-5".5 1650. 5 Ib58." Ibb O .~ 16o?> 106".2 lobb,2 1 bo 8, 1 1070.1 1 • 9 LI 
2"18 . 0 103.1.3 16".2 I 6H.2 1039 .1 Ib41.0 1&1l2.9 Ibll£i.q lbt.lo.8 16"8.7 Ib~O,7 I.Q3 
2417 , 0 1&14 . ~ 1&1&.1 161~.0 1&19,9 1021. ~ 1623.7 102';.7 1027 •• lb29.5 1&31,'-' 1 , 91 
2"10.0 1~" S . 2 1~97 . 1 1599.0 I bOO . 9 1002.8 100£1.7 10 00 .0 10 08,S 16 I 0 • " 1612.3 1.90 
2415.0 1576.3 1578 .2 1';80 .1 15H2 . 0 1583." 15~5 .7 1587.0 1589.5 159 I ." 1~q3.3 1.89 

2UIU . O 1';57.~ 1~59. U 1'i61.3 1503.1 1'::105. 0 15&&,9 1568.8 1570.7 1572.5 15/'1.4 I .88 
2"13.0 1 cnH. 9 15 uo . 1:\ 15"2.0 1~'-'t.I.':> 15"0.5 lsu8.2 1550.1 1551.9 1553.8 l'::1~S.o 1,80 
2U12.0 1520 . 3 1527.2 1'i24. 0 1'>25.- 1527.7 152 Q.h 1531.5 1533.3 1535 . 2 1'>.H,O 1. 8b 
2"11. 0 l'; Ol.Q 15 03 .7 IS0'i.6 1':>07.,-, 15 0q .~ ISII.1 1512.9 151 t.I. 8 1516.0 1518.5 1.8U 
2"10.0 l 'lI:!'; . b 1t.l85. U I ltH7 .3 I ~69 . 1 1'-'9 0 . Q t£19? 7 tUqu.& It.lq&.1.1 1498.2 1'::100,1 1 . 83 



LIHAY RcSE~vOI~ CAPACIIY IABLE PA Ge 3 

AVERAGe 
ELEVATlON DIFfERENCe 

IN FEET . 0 • 1 .2 . 3 . 4 .5 .& .7 .8 .9 PER 1< NTH fT 
.. -.. _--- ----- .. ----- .. -.. _-- .. .. _- .. -- --- .. - .. ------ ------ -.. -.. -- ----- ... ....... _-- -----------

2409.0 llU)5. ':I 1"&7.3 14&0.1 11.l7'J.9 1472.7 1474.5 147&.4 1478.2 1480 . 0 l£HH .8 1.8 1 
2408.0 1447.1:1 1/.1/.1Q, 4 1451.2 11.153.0 1454. R 1(15&.5 1458 .3 1(11) 0 ,1 11.10,1,9 14&.!.7 1,79 
2407.0 1420.1 1431.5 1433.3 1435.1 143&.0 1/.13A,o 1/.1/.10." 1442.2 14(UJ,O 1/.1/.15,8 1.1Q 
240b.O 1££12.1 1413. 9 1l&15.b 1417 •• 1410.1 11.I2 0 .Q 1422.7 14Ztl.1.I lLl2b.2 1 /.len ,9 1.7& 
2405.0 1394.b 1306.3 139S.1 1390.8 1401.& 1403.3 1405.1 lliOb.8 11.1 08 ,& 1410.3 1.15 

2404.0 1377.4 1119.1 1380.8 1382.0 1384.3 138&. 0 1381.7 1389. " 1391.2 U"<. q 1.72 
2.03. 0 130 0 .3 1302. 0 1303.7 1365." 13b 7. 1 t3bA. 8 137 0 .b 1372.3 137'1.0 1.H'l,7 1 .71 
2402.0 1343.3 134,. 0 13.&.7 1348 •• 1350. I 1351.8 1353.5 135,.2 135&.9 1358.& 1.70 
2"01. 0 13?'h. & 1328 . I 1329.9 1331.0 1333. 3 133 •• 0 1330.& 1338.3 13£10,0 1341.0 1 • b 7 
240 0 . 0 13 10 . 0 1311.1 1313.3 1315.0 1310.6 1318.3 132 0 . 0 1321.6 1323.3 1 .si!I.I. q 1,bb 

2399.0 1 203 . b 129<;.2 120&.9 1298.5 1300.2 1301.8 1.1 0 .!.4 1305.1 \30b.7 1 jotS ,1.1 1.0,£1 

2398.0 1271.3 127 6 .9 1280.6 12 82 .l 1283 .8 1285.4 1281.1 1288 .7 llQ 0 • 1 1292,0 l.b3 
2397.0 1261.2 1262.8 t2bl.l,/.I 12&6.0 1267.6 12b9.2 127 0 .0 1272.5 1274.1 1,,75.7 1 • b 1 
230&.0 1245. 2 1246.8 12 lJ8 .LI 1250.0 1251.6 1253.2 1254.8 1256 •• 1258.0 12S Q ,b 1. bO 
2305.0 122 Q .Q 1~31.0 123 2 .6 1234.1 1215.1 1237.3 123~.9 1240.5 1242,0 1243.6 1.58 

2394,0 1213.7 1215 • .1 1210.8 121 8 ,1.1 122 0 . 0 1221.5 1223.1 1224,7 1226.3 lUI.8 1,57 
2303.0 119B.1 1 109.7 12 01 .2 1202 . H 120".3 1205.9 1207.5 1209.0 1210.6 1212.1 1.5& 
2392.0 1182. b I 184,..s 1185.9 l1 A7,LI 11 88 .9 110 0 . 4 1192. 0 1193.5 1195. 0 119b,b 1.53 
2391.0 1167.5 1169, 0 t17 1),6 117 2 .1 11 13 •• 1175.1 117&,7 117 8 .2 tl70.1 1181.3 1 .53 
2390.0 1152.4 1153." 1155. 4 11 5& . q 1158.4 1159. q 1161.5 1101,0 11 b". 5 I1bo,O 1.51 

2389. 0 IU7.4 IU8.9 tlLifJ,l.I 1141,Q 11 43 ." 1IL1t1,9 1141:1,4 11"1.9 114Q,4 1150.0 1.50 
2388.0 1122.5 112Q,O 1125.5 1127. 0 I 128 .5 I 129. q 11 31 .1.1 1132.9 113L1,4 11.!,.9 1.4Q 
2387.0 I 10 7.7 1\ 00. ~ 111 0 ,7 1112.1 1113.& 1115.1 tllb,h IIIB.l 1110.5 11<1. 0 1.48 
2386.0 1 !l 43. 0 1094 .1:) 1 "Ql) ,O to<n.£1 1 04~ .q 11 00 .3 11 0 1. 8 1103.3 11 04 .8 I 106 .2 1 ,1.1 7 
2385. 0 I 0 7R,U 10/9 , 9 10B l • .I 1082 .8 10 84,2 1085.7 1087 .2 1088.& 109 0.1 1041,S t .40 



Ll ij~' R'S f RVQ I R CAPAC IT y T A~ LE PAlil:. " 

AVERAGE 
ELE V ATl or~ DIFFERENCE 

IN FEE T • 0 • I . 2 • 3 . 0 .S . 0 • 7 . 8 .0 PER TENTH FI .. --_ .. -- - .. -- ... - ..... - ... -- -... _ ... -- -... -... -- --- ... - ... ----- .. ------ .. .. - ... -- ------ ----- .. -.. --- .. ----_. 
236 0 . 0 1003. 8 1005 . 3 100b .7 10b8 .2 10b9.6 1071,t 10 72.b 10 74, 0 1 0 7 S .~ 10 76,9 1.46 
2383.0 I OQQ, j 1050 .7 10'>2.2 1 0'> 3.0 1055.1 1050.5 1058. 0 1059 . Q 1000 . 9 100<'.3 1,1.15 
2382. 0 10 3£1,9 10 3b . ; 10 17. 8 1039 .2 I OQO.7 1002.1 104.3,5 1045,0 1046.4 1007 .9 1 • IJ /.I 
2381.0 1020 . b 1022 . 0 1023 . 5 102 0.9 1020 .1 102 7.7 1029.2 1030.0 1032 .0 10.13.5 1 • /.1.3 
23 80 . 0 In oo.3 1007 .7 100 •• 2 1010 . 0 10 12.0 1013 . 0 10 1/J, 9 101b,3 10 11.7 l l.lllJ,2 1.03 

2379. 0 Q92 . 2 QQ 3.b qqS . o qqb , /l 9.7.8 QQQ.2 1000.7 100 2.1 100 3.5 1000 . 9 1 • /.I 1 
2378.0 <HS .l Q79 . S 9At) . 9 9132 .3 983 .7 9 65 .1 9Bb.b 9 6 6,0 9 SQ . 4 "1"10.8 1. 'H 
2377. 0 901.1 .1 IIb5 .S 9 bb. 9 9 &8 .3 969 .7 q 71 • 1 972.5 9n.9 975.3 970.7 1.0 0 
2370. 0 950 .2 ., I . 0 9"' .0 ql)l.I . !J 9." . 8 957 .1 958 , 5 959.9 9b 1 .3 ~b2.7 1.39 
2375.0 930 . 3 937 .1 9,59.1 q UO .':! 941 . 9 9 03 . 2 944.6 QQb.O 9/.17.4 9UH.8 1 .39 

237Q.0 922.5 923 . 9 925 . 3 92o . b 92 8 . 0 929. 1.t Q30,A 932.2 933.5 034.9 1.38 
2373. 0 908 . 8 910 . 2 91 1.5 912.9 9 10 . 3 91'>.0 9 I 7 • 0 91&.4 919.8 021.1 1.37 
2372. 0 aq~ .2 896 . 6 697 . 9 8 9 •• 3 9 00 .0 9 0 2 .0 903 . /J 904.7 90b.1 907.'1 1.3b 
2371. 0 881 . 0 ij~3 . 0 RAo . 3 885 . 7 ~d7 . 0 8R8.~ 889 . 8 891 • I 8n .5 ~03.8 1.3b 
237 0 . 0 A08 .1 Hbq . ~ 870 .~ 872 .1 8 73.5 A7ll.B 8 10.2 8 77.5 878.9 8~O.2 1. 35 

23b9. 0 A50 . 7 850 . 0 ~'i7 . 0 658 .7 8bO .l 8b 1 , ll 802.7 8b'l .1 805 ." ~00.8 I .34 
2368 . 0 ijO I. 3 KI.J?b RlJ il_ O 605 .3 846 , 7 848 . 0 8 1J9 ,3 850 .7 ~52.0 d, .l. o I .3 4 
230 7. 0 82M .! ij2:q . £1 830 . 7 63 2.1 833.0 834.1 836 , 0 837.3 838 .7 tltlO.O 1.32 
2 300. 0 8 15. 0 8 16 . \ A1 7 . 6 fl, l R.9 820 . 2 8 21.5 822 . 9 82 ".2 825 .5 ~2 0.8 I .31 
2305 . 0 AO I • q 80 3.2 ~oa.5 80~ . 8 807. 1 808." 809 . 8 8 11 • I 8 12. £1 H 13.1 I • 3 1 

2300. 0 78ij.4 790 . 2 791.'5 79 2 . 8 7(Hl.I 795.0 19b .7 79a. 0 700.3 HUU.b 1 .3 0 
2303 . 0 716_ 0 777 . 3 778 . 0 77 • • 9 781 . 2 782. £1 783. 7 785.0 76 0 .3 787.0 1.29 
2362, 0 703 . 2 7bll . Ii 7b5. 8 707 . 0 7b8 .3 7,,9.b 71 0 .9 172.2 773.4 774 . 7 t.2 8 
2 301. 0 750 ., 751, 13 753 . 0 750.3 75~ . b 7'>0 . 8 758 .1 759.£1 700.7 761 • q I .27 
230 0 . 0 73 7.9 710 . 2 1'10 . 4 141.7 74 2 . 9 71J1J.2 7"5.5 7 £1b .1 70 8 . 0 7"9. 2 1.2& 



Ll ~~Y R~Sf"VUI" CAPAC IT Y TA B L~ PAGE 5 

AVERAGE 
ELEVATl O" DIFFERENCE 

I N FE fT .0 • 1 . 2 • 3 .4 .5 .- .7 . ~ .9 PER TENTH FT 
. ------ -.. --- ... ----- .. ------ --_ ... -.. --- .. - .. ------ ------ -.. - .. -.. ----- .. --_ ..... -.. ------- .. -

2359. 0 72':l, 3 720 . b U7. 8 729 . 1 730.3 BI.b 732.9 734.1 735.4 730.0 1.26 
2358.0 712.~ 7 14.0 715.3 710.5 7 17 . 8 719.0 72 0 .3 721.5 722.8 124.0 1.25 
2357. 0 700.4 701 . 0 702 . 9 70 Q. 1 705.4 70b,& 70 7. 8 709.1 710.3 f 11 • b 1.24 
2350.0 b88 . 0 bSQ . 2 bqO . ~ 691 . 7 093. 1l 1)94.2 &95,4 bQb. 7 097 . 9 b ll 9.2 1 .2 4 
2355.0 075 . 7 67& . 9 078.2 679,4 080 . ,> b8t,8 083.1 681.1,3 b85.5 b8b,8 1.23 

2354,0 003.5 064. 7 005.9 607 .2 008.4 669.6 670.8 &72.0 673.3 &74,5 1.22 
2353.0 651.4 652.b 653.8 655 . 0 656.2 657.4 b58.7 65Q .q 66 1.1 bb2,l 1 .21 
23 52 . 0 039.3 040 . 5 641.7 01.12.'1 b tit ... 1 61.15.3 646.b bl.l7.8 64Q , O b50.2 1 .21 
23,1. 0 627.3 028.5 029.7 030 . 9 032 . 1 6B.3 &34,5 b35.7 b30 .9 b.iM.l 1.20 
2350. 0 &15.3 616.5 b 17.7 &18 . '1 b20 . 1 021.3 022.'> &23.7 024.9 oZo .1 1.20 

2349.0 603 . 4 bOI.l .b 005.8 007.0 b08.2 0 09.3 b1 0 .5 011 .7 012.9 b It1 • 1 1 • 1 q 
2348.0 5 9 1.0 ,,02. 8 5"14 . 0 505 .1 5Q&.3 597.5 598,7 5QO.O &01.0 b02.2 1 • 18 
2347.0 '>70. 8 '> 8 1. 0 582 .2 583 .3 584.5 585.7 S8b,Q 588.1 580.2 ~qO,4 1 • 1 A 
2340. 0 sb8. 1 ':ib9 . 5 ')70 . 4 57 1. 6 572 . 8 57> . 0 575.1 '>76.3 517 .5 ~7 b.b 1 • 1 7 
2345,0 55b.5 557.7 558 . 8 5&0 . 0 56 1 • 1 502.3 5b3. 5 SbQ,& 5b5.8 5bb.9 1 • 1 b 

2344. 0 5QI.I ,9 5L1o .1 54 7. 2 ~t.l8 . 4 ,>40 .5 550 . 7 551 . q 553. 0 '>'>4.2 '>~~.3 1.lb 
2343.0 533 . 4 ':l3l.1. '5 'i3 ~ . 7 53b . 8 538 . 0 530.1 540.3 '5l.11.4 542 . 6 5~5.7 1.15 
2302.0 521 . 9 ~21.0 520 . 2 525 . 3 '2b . 5 527 . b 528.8 52Q.9 531 • 1 ~d2. 2 1 • 15 
2341. 0 5 10 .5 '>11.6 5 12 . 8 51 3 . 9 515.1 51b.2 517.3 ~l B .5 519.b '>~ 0 .8 1 • I ~ 
2300.0 l.Iqq .~ 500 .3 ')0 1. 5 502.b 503.7 500 . 8 50b.0 507 ,1 508.2 'JOq.£I 1.13 

2330.0 l.IBB.O £I8Q. 1 £IQO , 2 l.Iq 1 • " "02 . 5 403 . b l.I94.7 495.S 4q7 , ~) Ll9H,l 1.12 
2338.0 l.I 10.7 1J71 . A £179 . 0 (J80.1 "H 1 . 2 082.3 483.5 484.b £185.7 480,q 1 • 13 
2337,0 £lbS . 6 Ubb .7 4b 7. 8 libl:\,9 470 . 0 471 • 1 £172.3 473 ,4 47l.1 . ':l 4'S.b 1 , 11 
233b. 0 l.I5L1 . 5 £I55 . b Ll5b .7 457.t; li'"h . 9 £lbO.O l.Ibl.2 Lib2.3 4b3.LI 4b£l.5 1 • 1 1 
2335.0 443.> (JLlLI .h £1£1':; . 7 LlLlb.8 Ll4., . Q l.Il.jq.O l.jSO , l 451.2 452.3 l.I~ 3.l.j 1 • 10 



Lltitiy RESERVOIR CAPAC IT Y TA BLE PAGE & 

AVERAGE 
ELEVATIO ~ DI FFERE NCE 

I N FEET . 0 • 1 • 2 • 3 .4 . 5 .& • 7 . 8 , . PER TEN TH Fl 
.. ------ ------ --- ... -- ----- .. - .. _ .. -- ------ ---.-- --- .. -- - ... ---- -_ ... -. -.---- - .. --- .. _ .. - ... -. 

2334. 0 432 . 6 £,133 . 7 £.13£.1.8 £,135 , 9 437.0 438, 0 l.i3q . t £IIJO . 2 IH11 .3 '1 42,£.1 1.09 
2333. 0 421 . 7 II'? 2 • Fl £.12 3. 9 425 . 0 1.126.1 £.127 .1 4 2 8 .2 £.129.3 1130 . 4 '131,5 1, 0 9 
2B2.0 t.llO . R 4 11. 9 4 13 . 0 Iq u, 1 415.2 .16.2 lIt7,3 £.118,1.1 f.q 9 ,5 42 0 ,b 1. 09 
2331 ,0 q 00 . 1 40 1. 2 1.102 . 2 403 .3 £.10£.1,4 1.105,4 t.l Ob .5 "Ol,b 4 08. 7 £.109,7 1, 0 7 
2330. 0 3Ag • .) 390,£.1 ,$91.5 3Q2,5 393.& 3q lJ .7 395.8 3Qb,9 ~q7.q j q q, o 1. 08 

2329.0 378.7 579.8 38 0 . 8 381.9 3 82 .9 38 •• 0 385.1 38b.l 38 7.2 3HH.2 I, Ob 
2328,0 3&8,2 3&9,2 5/ 0 ,3 311 • 3 372,4 .H3, 4 31.,5 315,5 37&,& 317 ,& 1,05 
2327.0 351.8 358." 359.9 3bO . 9 3&2.0 3&3. 0 .5bl.l,O 3b5.1 36b.l 3b " • 2 1 • 0 4 
232& . 0 347 . 4 j£.l8.lJ 309.5 35 0 .5 351.& 352.& 353.6 354 .7 355, 7 35b,M 1.04 
2325.0 337 .1 338 .1 330.2 3110.~ 341 . 2 342.2 343 .3 31.1£1 • 3 JUS.3 3£.16,£1 1 10 :3 

2324.0 327,U 3213,0 329.0 33 0 . 0 Hl.0 332. 0 333.1 33 • • 1 335,1 .530,1 1 . 0 1 
2321. 0 316,9 317 . 9 .H8 .9 319,9 320 , 9 321. q 323.0 32" , 0 325. 0 32&.0 1 . 01 
232 2 . 0 3 0 0.9 307.9 30B.Q 309,9 31 0 ,9 31 1 .0 312.9 313.0 31", 9 315.0 1.00 
2321. 0 2 eH • U 298 . 0 29Q . O 300.0 301. 0 301 . 0 302,9 3 03.G1 30£1,9 30~,q .00 
2320. 0 287 . 2 288 .2 2~0 . 2 2QO .l 20 1 .1 292.1 203.1 29",1 295,0 2c.,1b, 0 .08 

2319, 0 277 .'=> <78 . 5 270 . 4 2~0 . 4 28 1. 4 282.3 283.3 2R",3 285.3 286 .2 .07 
2318 . 0 267 , 8 2bR , 8 200.7 270 . I 21 1 , 7 272.b 273,b 27" . 6 275,b 27b,5 . 07 
2317 . 0 258 . 2 259 . 2 2bO, 1 2b l.1 202. 0 2b3, O 26",0 2b£t ,9 2&5.0 .2bb,ij .00 
23 10 . 0 2~f\ . 7 ~49 . b 250.b 25 1. 5 252 .5 253,I.l 2Sl.l,4 255.3 25&.3 2 ~1, 2 .95 
2315.0 230.1 2~0 .1 241 . 0 2£12 . 0 242,9 2"' .Gl 241.l,Gl 245.8 2£lb,8 24 / .7 .0& 

2"114. 0 22 Q .7 .230 , 0 .23 1, b 232 . 5 2 .13.5 231.l . U 235.3 2 36.3 237.2 ~38,2 .94 
23 13 . 0 220 . 3 221 ,2 222 . 2 223 .1 224, 1 225, 0 225.0 22b,9 227 . 8 U8.8 .04 
2312 . 0 210,4 2 1 1 , ~ 2 12 . 8 ~ 1 3, , 2 1£l, 7 (11),b 2 1b. 5 217,,:> 21R,4 219," ,04 
2311 . 0 201 .6 202.5 203 .5 20Li . £l 2u':> ,3 206 .2 207 . 2 208,1 20Gl,a ~la,O .9 3 
2310.0 lQ2.3 lQ3.2 t911.2 195 .1 19b . 0 19b.9 197,Q 19R.B 1 qq, 1 2UU,7 .9 5 
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AVE~ A GE 
ELf V' T1 ON U HFE.~E NCE 

IN FEU • n • 1 . 2 . \ . " . 5 . 0 • 7 . 8 ." P£~ TEN TH H .......... _- ... --- .. - .. - ... - .. -... ----- .. --- .. -- -.. -.. - .. ------ -.. ---- -.. ---- ----- .. -.. ---- _ .. --------_. 
2309. 0 18 3,1 lBU, O tR u .Q 1~5 . 9 lRb. ~ IA7 .7 188,& 189.5 190.5 l'1 1. LI .9l 
2108.0 174 . 0 17L1,Q 175. 8 17b.7 177 • • 1 78 .5 17Q. 5 180 .4 181.3 182.2 .91 
2307.0 1b".9 1&5.R 1&6 .7 1 6 7.b lb M.5 tbQ,l.I 110 .. " 171.3 172.2 113.1 .91 
230&.0 155.9 15b. 8 15 7.7 158.& 159 . 5 l &o .a Ib1. 3 1&2.2 lb3.1 Ib". O .90 
2305.0 l "b . 9 1£17.8 I "R .7 tUq. b 15 0 . 5 151." 152.3 153.2 151.1,1 1 ~5. 0 .90 

230 4 ,0 138.1 139. 0 139 . 0 100 . 7 101.b 142 .5 ll.l3.4 1"4.3 105. 1 14b. O .88 
23 03.0 129 .3 1'0.2 IJ 1. I 131.9 132. 8 133.7 I ltt . b 135.5 13b.3 13 7 .2 .88 
2302. 0 120 .'> 121.4 122 . 3 123.1 124 . 0 12£1.9 125.8 12&.7 127. 5 Il ~.4 .~ 8 
230 1. 0 111 . 8 11 2 . 7 II' • 5 Ill~ .1.j I 15 . 3 11 b. 1 1 t 7 • 0 I 17.9 11 8 • 8 11".& . 8 7 
23 00 . 0 103 .2 1 Ou • t 104 . 9 105 . 8 100 . & 107 .~ 108 .4 109,2 11 0 . I 11 0 .9 .8& 

2299 . 0 99 . 2 qq . o 100 . t) I OO.ta 100 . 8 10 I . 2 10 t,& 102. 0 102. 0 I Ol. 8 .4 0 
2298.0 A& . 2 ~ 7.S AA . A QO .l 91 . £1 92. 7 qu . O Q5. 3 9b.& 97 .9 t .3 0 
2297. 0 8 1 . 6 62 . t 82 .5 8 3.1I 83 . 4 IB,q 8U ," 84.8 8~ • .5 H~.7 ."& 
229& . 0 09 . 7 70 . 9 72 . l 73.3 7". 5 75.& Ib. 8 78. 0 19.2 80 , 4 1.19 
2295. 0 b l,':> 1:12. ' b 3.1 &" . 0 bU . 8 65 . b bb . LI &7.2 bi'.! bH,q .82 

22Qa. o '>3 . 5 50 . 3 55 .1 55 • • 5& .7 57 . 5 58 . \ 59.1 59 . 9 00 .7 .80 
2293. 0 Ll5 . 6 Llo . " .7 . 2 06 . 0 u8 . 11 t.lQ.S 50 . 3 5 1.1 5 1.9 Ijl.7 .79 
n Q2 . 0 19 . 2 3Q . ~ "0 . 5 " I • I " 1. 8 tl2 , " tl 3. 0 43 .7 4" ,.5 U':), O • &" 
22Q I. ('I 30 . 0 30 • • II . 8 32 . 8 .II. 7 3L1.b 35 .5 3b. tl 37 • • 3H.\ .92 
2290 . 0 22 . 0 ? 3. ? 2'5 . 9 l" • 7 25 • • 2& .2 27.0 27.7 28.5 i9.2 .7& 

228 0 . 0 I IJ . 8 l,). b l b • .3 1 7 . 1 1 7. " l A. b 10 • • 20.1 20 . 9 il.b . 7& 
22 88 . 0 7." 8 .1 A. Q 9 . & 10 • • I 1 • 1 I 1 .8 12.b I 3.3 I " • 1 .7 . 
2287, 0 -. 0 • 7 1 • ~ 2 . l .1 . 0 1.7 ••• 5 . 2 5. 9 b . 7 .7 . 


