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DETAILED OPERATING PLAN 
FOR COLUMBIA 
1 JULY 1974 

1 . REPERENCES AND INTERPRETATION 

In this document 

RIVER TREATY STORAGE 
THROUGH 31 JULY 1975 

(a) "Principle s and Procedures" means the document IIPnncl ples and Froced'..lres 
for thP Preparation and Use of Hydroelectric Operating Plans for Canadian 
Treaty Storage," dated 25 July 1967, as amended; 

(b) "Assured Operating Plan" means the document "Columbia River Treaty Hydro­
electric Operating Plans for Canadian Storage , Operating Years 1969-70 
through 1974-75," dated 15 February 1969i 

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

(d) "Operating Year" means the period from 1 July 1974 through 31 July 1975; 

(e) "Operating Committee" means the Columbia River Treaty Operating COmmittee ; 

(f) "Detailed Operating Plan" means a detailed operating plan prepared for the 
Operating Year by the Operating Committee pursuant to the Principles and 
Procedures and consisting of the contents of this document; 

(g) "Progn:un :for Ini tinl Filling of J.tICO"l. Rese rvoir" means the document of that 
title dated 26 July 1967, as amended; 

(h) "Runoff Volume Forecast Program for Canadian Columbia River Treaty Reservoirs" 
means the document ot that title dated 15 August 1969, with subsequent modi ­
fications ae agreed by the Operating Commi tteeo 

2 . PREPARATION AND SCOPE 

This Detailed Operating Plan has been developed from the Assured Operating Plan 
for the 1974-75 Operating Year. System load and resource estimates, duration of 
critical. period, flood control and other criteria have been reviewed aM. revised 
in accordance with the Principle s and Procedures as necessary. The Cri tical 
Period System Regulation was based on historical atreamflows for the 42!- month 
period extending trom 16 August 1974 through 28 February 1978. The data , 
criteria and procedures presented herein will be used aa described for the 
fonnation and use of Operating Rule Curves for each of the Canadian storage 
reservoirs, 1lmcan, Arrow and McNaughton leke (Mica), an:I for the whole of 
Canadian storage 8S well a9 Lake Koocanus9 (Libby) . 

The usable Columbia River Treaty storage space available tor power purposes during 
the Operating Year is 15 . 5 million acre-feet in Canada and 4.9336 million acre feet 
at Libby in the United States , distr1.wted a9 follows : 



IN.ncan Reservoir 

1.4 million acre- teet (705 . 8 thousand second-foot-days) 
1892.0 feet and 1794.2 teet measured at IAlncan torebay. 
I-\Ydro table dated 21 February 1973). 

between elevation!:! 
(Based on B.C. 

Arrow Reservoir 

7.1 million acre-feet (3579.6 thousand s econd-foot-days) between elevation 
1444.0 feet and 1377.9 feet measured at Fauquier, B. C. (Based on B. C. Hydro 
table dated 28 February 1974). 

McNaughton Lake (Mica) 

7. 0 million acre-feet (3529.2 thousand second-foot-days) measured at Mica 
forebay (Fased on B. C. Itrdro table dated 25 March 1914). The 1 . 0 million 
acre-feet of ueable storage wae filled 26 June 1914. Dead storage as of 
15 A~et 1974 the beginning of the critical pertod was 6.2 million acre­
feet l3111.99 thousand second-foot days). Additional storage up to a to t al 
of 15.0 million acre-feet (8. 0 million acre- feet of dead storage) will be 
filled 1n accordance with the Program for 101 tial Filling of Mica reservoi r . 

Lake Koocanusa (Libby) 

4.9336 million acre-teet (2481.3 thousand second-foot days) 
tioD 2459.0 feet and 2281.0 teet measured at Lib~ forebay. 
of Engineers DM #4, Pile No. E53-49-21). 

between eleva­
(Fased on Cor ps 

The usable Canadian storage available for normal flood-control purposes for the 
Operating Year is 1.27 million acre-feet in Duncan Reservoir belm" elevation 
1892.0 teet; 5.1 million acre-teet in Arrow Reservoir below elevation 1444.0 
feetj and 2.08 million acre-feet in lOONaughton Lake (Mica ReserYoir) except that 
addi tional storage 1IJ83 also be operated for noed control purposes under speCial 
circumstances, Be described in the Flood Control Plan. The foregOing assumes a 
2. 0 million acre-feet transfer of tlood-control storage from Arrow Reservoir t o 
McNaughton Lake ae detailed in the Flood Control Plan. 

3. OPERATING lIJLE CURVE 

'lhe Operating Rule Curve for eaoh of the 1l.mcan, Arrow and Mica Reservoirs and 
for the whole of Canadian storage during the period 1 July 1914 through 31 July 
1975, to be determined in accordance with the reference documents of Section 1, 
1s defined as follows: 

a. IUring the period 1 August 1974 through 31 December 1974, it is the higher 
ot the Firet Crt tical Rule Curve and the Assured Refill Curve. 

b. ~ the period 1 January 1975 through 31 March 1975 it i8 the higher 
of the First Critical Rule Curve or the Assured Refill Curve, unless the 
Variable Refill Curve is below the higher 01' the above two curves; then it 
is de:t'ined by the Variable Refill CurYe. 
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c. D...trtng the period 1 January 1915 through }1 March 1975 it will not be 
lower than the lowest Critical. Rule Curve developed tor the 1974-75 
operating year . 

d . DJ.r1ng the period 1 April 1975 through 31 July 1915, 1t 1s the higber of 
the Pirst Critical Rule Curve or the Assured Ref1ll Curve unless the Flood 
Control Refill Curve 1s below the higher of the above two curveSj then 1 t 
1s de.fined by the Flood Control Refill Curve . 

e . IUring any pertod in the 1974-75 operating year, 1 t will not be higber 
than tbe Upper FQ.Ue Curve. 

The Operat ing Rule Curve for Libby Reservoir 1s defined 1n a manner similar to 
that for Canad1an storage. 

4. OPERATION 

The operation o.f Treaty storage by the Columb1a River Treaty Operating Committee 
during the period 1 July 1974 through 31 July 1975 will be in accordance with 
the reference documents of Section 1, and the follOWing operating guides: 

a . 

b. 

o. 

d . 

e . 

1974- 75 First Critical Rule Curve and Assured Refill 
Curve ':for Ibncan, J.xrow aod Mica and the wbole of 
Canadian storage. 

1974-75 Second Critical Rule Curve tor Dmcan, Arrow 
and Mica and the whole Canadian storage . 

1975- 76 Second Cr1 tical. Rule Curve tor D..mcan, Arrow 
and Mica and the wbole o.f Canadian Storage . 

1976- 77 Third Critical Rule Curve for Duncan, Arrow 
and Mica and the whole o':f Canad1an storage 

1977-78 Fourth Critical Rule Curve for Duncan, Arrow and Mica 
and the whole ot Canadian storage. 

':f . 1974-75 Pirst and Second Critical Rule Curves, 1975-76 
Second Critical Rule Curve, 1976-77 1h1rd Critical Rule 
CurYe, 1911- 78 IPourth Cr! tical Rule Curve and 1914-75 ~ergy 
Content Curve for Libby. 

g . 1974- 75 Y.l.ood Control Ref1ll Curve and Variable Retill 
'Curve Procedures 

h . D..mcan Reservoir, Storage Above Elevation 1794 . 2 Feet 
(Based on B.C. I\ydro table dated 21 February 1973) 

i . Arrow Lakes, 7.1 Million .Acre-Peet Below Elevation 1444 
feet (based CD B. C. fbrdro Combined Storage table dated 
28 Pebruary 1974). 

j . Upper Arrow Lake, Storage Above Elevation 1310.0 feet 
(B.C. I\ydro table dated 21 February 1973) 
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k. 

1. 

m. 

Lower Arrow Lake , Storage Above Elevation 1360. 0 
teet (B.C . Hydro Table dated January 29 . 1974) 

!&::Na~hton lake Storage Above Elevation 2276 
feet (baaed on B.C. Hydro Table dated 25 March 
1974 ) 

Libby Storage Above Elevation 2287 Feet (based 
on U.S. Corps of Engineers ' DMH4 , File No. E53-49-21) 

Exhibit 11 

Exhibit 12 

Exhibit 13 

5. SCHElXJLIl«l STORAGE Rl'XlULATION 

a. '!he Operating Committee will exchange all current operat1ng data necessary for 
the regulation of Canad ian storage projects 88 soon as available, including the 
beginning and end of the flood control seaeon. 

b. Seasonal zunot'f volume forecasts for Canadian Treaty Projects shall be made 
available by the Canadian Section no later than the seventh of each month , 
88 required . Porecasts of seasonal runoff volume at pertods other than those 
representing month-end conditions may be requested by th~ Operating Committee 
if hydrologic conditions warrant . Seasonal runoff volume forecasta for the 
Columbia River at The nllles, Oregon, shall be made available by the U. S . 
Section on the second workinB day of each month as required. 

c. Unless otherwise agreed, requests by the U. S . Section of the Operating 
Commi ttee for the regulation of the Canadian Storage content will be D8de 
to the Canadian Section of the Operating Comm1 ttee on a regular basis 1n 
accordance with the follOwing procedures: 

(1) Weekly Requests tor Storage Regulation DJrina the Storage Drawdown Season 

(a) Timing of Requests. 
noon each Thursday, 
necessary. 

A preliminary request will be made not later than 
tollowed by a tinal request by noon Friday, if 

(b) Confirmation of Requests. Written confirmation of the request will 
be dispatcbed on Friday in accordance with the following format unless 
otherwise agreed: nus message will confirm our verbal reques t of this 
date tor the (stOring/dra1'ttng) of ksfd (in/from) the wbole of 
Canadian storage for the period through • This requcs t is 
based on an estimated average regulated inflowot- kcfs to Arrow 
Reservoir, _ kcta to D.,mcan Reservoir, __ kcfa to Mica ReservOir , 
and _ kcfa to Libby Reservoir during the above mentioned period, 
and an average diSCharge of __ kcts from the Arrow Project, kcfa 
from tbe nmcan Project , kcfs from 1ilc Mica Project and kcts 
from the Libby Project. --

(c) Period Covered by Request. 'nle period covered by the request shall 
be tram oeoo hours on the Sunday follOwing the date of the weekly 
request to 0800 hours on the Su.nday a week later. 

(d) Release Determinations. 'll1e amount of water released or stored during 
the period ot the request will be determined by the changes in reservoir 
elevation at Duncan, Arrow and Mica. !!he change in Arrow storage content 
will be determined using the gauge near Fauquier, B. C., for the Lower 
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Arrow Lake and uaing the gauge near Nakuap, B. C., for the Upper 
Arrow Lake. 'lhe reservoir volume tables which will be used are 
tor I).mcan dated 21 February 1973, f or Upper Arrow tlR 't"'d 
21 February 1973 and Lower Arrow dated 29 January 1974 and for 
Mica dated 25 March 1974 . 

(e) Delivery. Requested storage releases will be made effective at 
the Canadian-United States border. The request will be deemert 
to have been fulfilled if the total l'UIlount of storage water 
requested is released from Duncan, Arrow and Mica reservoirs , 
provided an amoWlt equal to or greater than the Duncan storage 
water release is concurrently discharged past Corra Linn I6m. 

(f) Modification. If a.ny modification to a wri tten request is ae.;reed 
by the Operating Corami ttee, a further wri tten request supersedinc 
the original written request will be dispatched immediately hy the 
U.S. Section of the Operating Committee to the Canadian Section 
of the Operating Commit tee. 

(g ) Non-Routine Operation. Any special operation wJlich is ag reed 
by the Operating COmmittee will be suitably documented . 

(2) Daily Request for Storage Regulation During the Flood Cont rol Season . 

(a) Forecasts. .De..y-to-day streamflow forecasts will be accomplished 
by use of computer simulation by the Col umbia River Forecasting 
Service. The regulation cente r 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 Requests for Project Outflows . Pursuant to the operating 
rules in the Flood Control Plan, 1he outflows from individual 
Canadian storage projects are speCified on a day-to-day basis. 
Requests will be coordinated by telephone daily o r on an as­
needed basis, by conference calls between members of the Operating 
Commi ttee or their representatives. The requests will no:nnally 
prescribe the requested outflows as a mean daily discharge in 
cubic ~eet per second, for the 24-hour period ~rom noon to noon 
o~ each day. Daily requests for project outfiows will be documented 
by message dispatched on the Columbia Basin Teletype Cireui t from 
the regulation center in Portland, Orcgqn. Acknowledgement of the 
teletype request will be made by the Canadian authority by teletype 
message . The project outflows from Canadian projects will be 
determined by methode 8S agreed upon for the ~rometeorological 
Reporting Network. AQy modification of the documented daily 
request shall be agreed by the Operating Committee before being 
put into effect, and shall be document ed by teletype immediately 
thereafter. 

(3) Regulation IX1ring Winter Flood s . I8lly requests for projec t outflows 
from Canadian projects are normally confined to the flood control 
re~ill period. D.lriD8 periods o~ high winter flows in the Lower Columbia 
River t if a spec1al regulation of Arrow storage becomes necessary to 
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preserve the natural flood control storage effect , the outflows :from 
Arrow will be regulated on a day- to-day basis in accordance with the 
requests of the! U. S. Section of t he Operating COfIDlli ttee . The requests 
for such regulation will be in accordance with procedures described 
above. 

6 . OPERATIt«: LIMITS 

s. LUncan Project 

(1) Maximum outflow - 20 , 000 cfs through outlets 

(2) Minimum average weekly outflow _ 100 efs 

(3) Ma.ximum rate of' change in outflow - 4,000 c.fs per day . 

(4) Nonnal fUll pool elevation - 1,892 .feet 

(5) Minimum pool elevation - 1,794. 2 feet 

b. Arrow Project 

(,) Maximum outflow - Physical lim! ts only 

(2) Minimum average weekly outflow - 5 , 000 cf's 

(3) Maximum rate of change in outf'low - 25 , 000 cfs per day 

(4) Normal fUll pool elevation - 1,444.0 feet 

(5) Minimum pool elevation - 1, 377. 9 feet 

(6) Advance notice for changes in outflow for : 

(a) Drop in downstream l evel of : 

(b) 

1/2 foot 
1 foot 
2 teet 
3 feet or more 

Rise in downstream 

1/2 ~oot 
1 :toot 
2 :teet 
3 teet 

More than 3 feet 

None 
1 hour 
2 hours 

24 hours 

level of: 

None 
1 hour 
2 hours 
7 hours = only if notice is received early 

(before 1000 hours) in the da.y . 
Otherwise 24 hour notice 1s required. 

24 hours 

Note: &lch 5,000 efs change causes about one foot variation 
in the downa tream level. 
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c . Mica Projec t 

(1) Maximum outflow of 30 ,000 cts imposed to protect tailrace corferdam . 
• ximum outtlow may be 11m ted to 24, 000 cts when McN'aughton Lake is 
above elevation 2360 . 0 feet and icing conditions exist . 

(2) Minimum average weekly outflow - 3 , 000 cts . 

Note : In order to accelerate the ini tia1 tilling of Mica RP.Hervolr, 
and when other cond! tions penni t, the minimum average weekly 
outflow from Mica project will normally be set at 1,000 cts 
during the 1975 t1l1ing season. 

(3) Operation during 1974- 75 will be in accordance with the Program for 
Ini tial Fill1ng of Mica Reservoir . 

d. Libby Project 

(,) Maxi"""" outflow 

(2) 

(3) 

(4 ) 

(5) 

(a) Maximum regulating ouUet gate opening of 10 teet when spillway 
capaci ty is insut1'icient to pass the required now. At these 
openings the 1'ollow1.ng outflows result: 

Porebay Elevation 

2425 ft. 
2405 ft . 
2350 ft. 
2287 ft . 

One Sluice 

8 , 000 cf. 
7,300 cfe 
6 , 300 cfe 
4,500 cfa 

Three Sluices 

24,000 cts 
22,000 cts 
19,000 cfs 
14, 000 eta 

(b) Desirable maximum outtlow will be maintained to avoid overtopping 
the Deep Creek Bridge. The correapo.ndlng stage at Bonners Perry, 
Idaho, 1s about 10 feet (20,000 - 30,000 eta) . 

Minimum outnow - 2, 000 cfe 

IIax1mum rate of change 

(a) May - September - , n. per hour 

4 ft. per 24 hours 

(b) October - April - 2 ft. per hour 

6 ft . per 24 hours 

Normal f'Ull pool elevation - 2459 teet 

Minimum pool elevation - 2287 teet 
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Exhibit I 

DETAILED OPERATING PLAN POR CANADIAN TREATY STORAGE 
PIRST CRITICAL RULE CURVE AND ASSURED REFILL CURVE FOR 1914-15 

End-of-Month Usable Storage Content in 1000 SPD 

Critical Rule Curve Assured Refill Curve Y 
Month _can Arrow Mica Total _can Arrow Mica Total 

July 105. 8 3519. 6 3529.2 1814.6 105.8 3519.6 3529. 2 1814.6 

August 105.8 3261. 9 3400. 6 1314.3 105.8 3261.9 3400.6 1314.3 

September 645.8 3101.0 3061.8 6814.6 645 . 8 3101.0 3061.8 6814.6 

October 583.8 2619.9 3061.8 6325.5 583.8 2619.9 3061.8 6325 . 5 

November 460.8 1918.9 3061.8 5501.5 460.8 1918.9 3061.8 5501.5 

December 111.8 831.5 2255.8 3265.1 224.6 831.5 2255 . 8 3311.9 

Januazy 105.8 228.2 1480.8 1814.8 234 .8 228.2 1480.8 1943.8 

February 49.8 153.9 1284.8 1488. 5 244.0 153.9 1284.8 1682.1 

March 0. 0 233.3 1191.8 1425.1 258.1 233.3 1191.8 1683.2 

April 0.0 0. 0 546.8 546.8 236 . 5 452. 1 546.8 1235 .4 

Ifa.y 111.2 201.5 918.8 1231.5 343.8 1561.1 989.3 2900 .8 

June 391.1 1943.5 2356.8 4691.4 532.8 3089.2 2356.8 5918.8 

July 105.8 3519.6 3529.2 1814.6 

Y '!be Assured Refill Curve indicates the end-ot-month etorage content required to 
assure refill ot Canadian storage based on 1931 historical volume of 1n!'low for 
the whole or remaining portion at the refill period . 'Ihe year 1931 represents 
the second loweat hiatorical January-July volume 1ntlow for the system as measured 
at The Dalles, Oregon. The natural volume of inflow at eacb reservoir 1s reduced 

by deducting the POII'er D::Lecharse Requirement, non-power requirements at site and 
upstream and water required tor refill at upstream reservOirs. 

The Power D::Lecharge Requirement for each reservoir 1s de~ined in Exhibit 7, 
assuming eo mat To1ume a t The I8l1e8. 



Exhibit 2 

DETAILED OPERATING PLAN FOR COLUMBIA RIVER TREATY STORAGE 
SECOND CRITI CAL RULE CURVE FOR 1914-75 

End-Of- Month Usable Storage Conten t in 1000 SPD 

Month IUncan Arrow Mica Total 

July 630. 8 375 .4 2202.6 3208. 8 

Augu st 555.8 143.0 2455 . 3 3154.1 

September 355.8 145.4 2400.4 2901. 6 

October 125.8 141. 2 1986 .5 2253. 5 

November 25 . 8 99.0 1463 .0 1587.8 

December 0.0 0.0 873.1 873.1 

January 0.0 0. 0 374 .1 374.1 

Pebruary 0.0 0. 0 160. 3 160. 3 

March 0.0 0.0 160.3 160. 3 

April 0.0 0.0 0.0 0.0 

May 137.5 101 3. 9 189.3 1340.7 

June 391.9 2391 .5 1445.7 4229.1 



Exhib1 t 3 

DETAILED OPERATING FLAIl FOR COLUMBIA RIVER TREATY STORAGE 
SECOND CRITICAL fdJLE CURVE 

1975-76 

Ehd-o:t'-Month Usable Storage Content in 1(X)() SPD 

Month !lmcan Arrow Mica Total 

July 576.8 2309.4 2825.8 5712.0 

August 674.7 1754.8 31 13.8 5543 . 3 

September 580.8 912.3 2933. 8 4426.9 

October 370.8 684 .4 2313.8 3369. 0 

November 226.8 177.7 1563.8 1968. 3 

December 164.8 0.0 757.8 922.6 

January 26.6 0.0 0.0 26 . 6 

:February 32.4 0.0 0.0 32.4 

March 41.1 0.0 0.0 41.1 

April 87.6 549.0 278.8 915.4 

May 202.3 1371.3 837.0 2410.6 

June 42.1 1927.8 1669.2 3639.1 



Exhibit 4 

DETAILED OPERATlIG PLAN FOR COLUMBIA RIVER TREATY STORAGE 
TllIRD CRITICAL IIJLE CURVE 

1976-77 

End-o:r-Month Usable Storage Content in 1000 SPD 

Month D.mcan lI1e8 Total 

July 6}7.4 2048.5 2754.2 5440.1 

AllguBt 705.8 1627.9 }288.8 5622. 5 

Sept ember 580. 8 881.7 }529. 2 4991 . 7 

October }70. 8 }05. 2 "12.2 }988. 2 

November 226. 8 0 . 0 2712. 2 29}9. 0 

December 164.8 0.0 1925.2 2090.0 

January 26.6 25.4 101}.4 1065. 4 

February 26.6 0.0 229.4 256 . 0 

llarch 26 . 6 0.0 0.0 26.6 

April 26.6 24}.5 0.0 270.1 

May 18}.5 974.} 71}.7 1871.5 

June 420.5 457.0 2141.1 3018.6 



Exh1b1 t 5 

DETAILED OPERATING PLAII FOR COLUMBIA RIVER TREATY STORAGE 
FOORTH CRITICAL RULE CURVE 

1971- 78 

End-o:t-Yonth Usable Storage Content in 1000 SPD 

Month ~oan Arrow Mioa Total 

July 643.0 548.9 2717.7 3909. 6 

August 705.8 364.0 2848.5 3918. 3 

September 465.8 237.2 2638.5 3341. 5 

October 255 .8 383. 2 2275. 2 2914. 2 

November 110.8 481.8 1825.2 2417.8 

December 26. 6 343.2 1124.6 1494.4 

January 0.0 618.6 275.2 893.8 

Psbruary 0.0 0. 0 0. 0 0. 0 

IIomh 0.0 51.8 0.0 51.8 

April 5.5 435.7 0.0 441.2 

May 216.9 1815.0 831.5 2863.4 

June 567.9 3579.6 2498.9 6646.4 



Exhibit 6 

CRITICAL ROLE CURVE AIID ENERCY CONTENT CURVE 
LIBBY RESERVOIR 

End-ot-Month Usable Storage em tent in 1000 SPD 

Crt tic a.l Ru.l e Curve 
let 2nd 2nd 3rd 4th tzlergy Content 

Month 1974-75 1974-75 1975- 76 1976- 77 1977-78 Curve 1974- 75 

July 2487.3 2389. 9 2392. 2 2487 . 3 2057. 3 2487. 3 

August 2487. 3 2188.2 2392 . 2 2487. 3 1900. 2 2487 . 3 

September 2127. 5 1876. 0 2287. 8 2254. 3 1874.0 2127. 5 

October 1778.7 1515. 6 2004 .9 2004 . 9 1535. 5 1778. 7 

November 1392. 2 927.4 1759.2 1778.7 1184. 5 1392 . 2 

December 1144.9 540.8 1478.1 1282. 2 785 . 8 1357. 9 

January 1007.4 105. 6 1050. 8 827.3 386.4 1}57.9 

February 757. 0 0 687.0 831.4 0 1357. 9 

Marcb 504.8 0 363. 0 633.1 0 1357.9 

April 553. 3 0 598. 6 674 . 6 0 1357. 9 

May 1098.1 0 1140.2 1190.9 0 1798.4 

June 211 6. 8 0 2013 . 2 1790. 5 0 2326 .1 



Exhibit 7 

DETAILED OPERATIMl PLAN POR COWMBIA RIVER TREATY STORAGE 
1974-75 FLOOD CONTROL BEPILL CURVE 

AND VARIABLE BEPILL CURVE PROCEIl]RES 

'nle Flood Control and Variable Betill Curves indicate the end-ot-month 
storage content required to refill Canadian storage be.eed on forecasts of natural 
in:tlow volume. '!he probable forecast volume at each reeeI"'l'oir is reduced by de­
ducting the 95~ confidence :forecast error, project discharge requirement, non­
power requirements upstream, and water required for refill at upstream reservoirs. 
Studies made tor the U. S. Coordinated System Operation for 1974-75 indicate that 
the Power Discharge Requirement tor all cyclic reservoirs must be greater than 
project minimum release to allow tilling in accordance with the Principles and 
Procedures cOinoident wi til carrying system :t'1rm load "ben '!he DUlee natural 
January-July runoff volume 18 lower than 95 million acre-teet. The following 
schedule tor Power Discharge Requirements will apply tor 1974-75: 

PCM'ER DISCHARGE ~UIREllENT, CPS, 
POR JJJlUARY-JULY vown, THE DALLES, OREGON 

eo MAl' 90 MAP 95 MAl' 
Jan Apr Jan Apr 
Peb Yo,y Peb May All 

ProJect .... r Jun Jul !!!E. Jun Jul Perioda 
3.J~o" 

Mica 3,000 11,600 14,600 3,000 6,300 6,300 ~ ,000 

Arrow 5,000 17,500 34 ,500 5,000 9,600 14,000 5,000 

D.mcan 100 1,700 1,7OC 100 900 900 100 

Libby 2,000 4,200 4,200 2,000 2,300 2,300 2,000 

Ir the rorecaated natural volume at The Iallea is leS8 than 80 MAP, the Power Dis­
charge Requirement in the 80 MAP' schedule will be used. Ir the rorecasted natural 
volume at ~e Dalles is greater than 95 MAP, the Power Discharge Requirement will 
be project m1n.1.mwD. release. fur 1nte:nDediate rorecasted volumes, the Power Dis­
charge Requirement will be interpolated linearly between the values shown above. 
~e Dalles Tolume rorecast made at the beginning or each applicable month shall 
be recognized in comput1ng the Variable Herill Curve. 

It 18 recognized that the Canadian Section has the right to make changes to the 
refill curves ror indiY1.dual projects provided the etrect of these changes is con­
sistent with the composite rerill curve ror Total Canadian storage. 



DUN CAN RESERVO I R 
ST ORAGE A80VE ELE V ~~.Z 

" 1000 S. F. O 

LAK E TEN THS OF FEET AVE R4GE LA KE 
ELEVATION DIFFEREN CE ElEV "T rON 

I N F~ET 0 Z , • 5 • 7 • , P,. TEN TH I N FEET 

It95 732 . 6 0 . 0 0 . 0 0 . 0 0 . 0 0. 0 0 . 0 0 .0 0 . 0 0 . 0 0 .0 0 I e 95 
189 It 7 23 . 7 72". 6 725 . 5 72E . " 127 . 3 n8 . 2 7 29 . I 72 9 . 9 7 :! 0 . 8 7 11 .7 ." 189" 
1893 7 11t .7 715 . 6 7 16 . 5 71 7 . ,. 7 18 . :! 7 19 . 2 720 . 1 72 1. 0 72 1. 9 722. 8 .n 1893 
189 2 105 . 8 706 .7 7 a 1. 6 7 08 . 5 701] . .. 71 0 . 3 1 1 1 . 2 712 . I 71 Z. 1j 11 3 . 8 .n 189 2 
1891 6Q& . Q 61]7. e &98 .7 69e;! . 6 100 . 5 70 I . It 7 02 . 2 703 . 1 70 " . 0 7 Olt . 9 .n l e9' 

18110 E<8! . 0 68a . 9 681].a 690 . 7 ECJ I . 6 6112 . 5 69 ] . 1t 691t . 2 6115. 1 696. 0 ." 18 90 
1&89 H9 . Z 6a o . I 6 aG. 9 6 8 I . 8 E82 . 7 683 . 6 68" . 5 &85." 6e6 . ] 687 . , .n 18e q 
11I1I a fo l O. 1t 67 I • 2 612 . I 673 . 0 611. 9 6 ?1t. 8 6 75 . 6 6 76 . 5 6 77 . 1t 6 18.] ••• I as a 
ta87 661 . 5 662 .1t 663 . J H " . 2 tE5 . I 665 .q 666 . 8 6 67 .7 66 8 . 6 669 . 5 ••• 18 &7 
1856 652 . a 65 3 . 6 65 1t . 5 65!' . 1t E56 . :! 65 7. 2 6')a . 0 658. 9 659. 8 660 .7 ... US8 6 

18!5 61t " . O 61t ".C! 6 "5 . 8 6lt E. 6 Elt 7 . 5 6 " 8 . " 6"9 . 3 65 0 . I E51 . 0 65 1. 9 ••• 1885 
I 88 It fi lS • .! 636 . I 637 . 0 63 7 . 9 B8 . 8 639.6 51t0.5 6 1t I .It 61t2 . 3 " .. ] . I . 87 18H 
158:! 626 . 6 61l . 1t 628 . 3 6Zt;I . 2 E 30 . 0 63 0 . 9 63 1 . 8 63 2 . 7 633 . 5 63" . 1t . 87 168 3 
' a~2 617.1] 6 1 It. 1 6 19 . 6 620 . 5 E2 1 . :! 622 . 2 623 .1 62 4 . 0 6Z It. 8 625. 7 . 87 18e 2 
18ftl fl OC! . ~ £11 o . I 6 10 . 9 6 1 1. 11 E I Z. 7 6 1 l . 5 £I '" .It 6 15 . 3 6 16 . I 6 17 . 0 . 87 188 I 

I HO 60D . 6 601 .It GoZ.3 603 . Z EOIt . O 60 1t . 9 605.8 6 06 . 6 607.5 608 .1t • •• 18 80 
187 1} 592 . 0 51}2 . ~ 593 . 7 591t . 6 595 . 1t 596 .3 597 . I 596 . 0 S98 . 9 599 . 7 ••• 18 7 9 
1878 ~8J . .. 511 .. . 2 5 as . I 586 . 0 ~ 116 •• 5a7 . 7 5 a8. 5 sa9. It SCj 0 . 3 59 1 • I • •• 18H 
I H7 57".8 ')75 . 7 5 76 . 5 5 71 . to 578 . '3 579 . I 580.0 5 80.8 58 1 .7 582 . 5 • •• 18 77 
t t·7 6 5"6.3 56 7 . I 56e . 0 5& e . 13 561] . 7 5 7 0 . 6 "'i7l." sn.3 sn.! 57,. ,0 . os 1876 

1815 557 . S SSS . & S59 . 5 560 . 3 S6 1 • 2' 56Z . 0 56Z . 9 56! . 1 56" . 6 565 . It ... 1875 
IHIt 51t9 . ~ 55 J . 2 50; 1.0 55 1. 8 !;52 . 7 553 . 5 551t .1t 555 . 2' 556 . I 5'i6 . 9 .. , I 8 lit 
1873 51. 0 . 9 Sit, • 7 51oZ.5 5,.3 . 1t 5 .. .. . 2 51t5 . I 5"5 . 9 5" 6.8 "'ilo 7. () 5 lt e . 5 . 05 18 73 
IH 2 !'''Z.'' !:33 . 3 5 3 /t . I H5 . 0 535 . 8 536 . 6 537 .5 5 3 8.3 5!9 . Z 5 .. 0 . 0 ... 1812 
187 I 5~" . 1 52" . C? 'i25 . 7 5Z6.5 527 ... 5Z8 . 2 529. 1 529 . 9 5]0 . 1 531 . 6 ." 167 1 

1870 5 15 . 7 5 1 &. 5 'i t7 . 3 5 18 . 2 5 19 . 0 5 19 . 8 520 .1 52 1. 5 5U . 3 5ZJ . 2 • •• IflO 
1 86~ 507 . J 50' . I "'iD9 . 0 50<.i . 8 !; I O. (: 5 1 1. 5 5 1Z.3 513 . 1 5 110 . 0 51 ". 8 ." lat9 

t~ /86a 10 99 . 'J 10 9'1 . 8 5 00 . I) ')0 1. 5 ~02 . J 503. I 50" . 0 50 1t . 8 505 . 6 506 . 5 . OJ 18(:8 
1867 Iog0 . 7 1t<1 1. 5 1t92 ... 109J.2 ,.9" . 0 1t91t. 8 1t95 . 1 " 9 6 . 5 "!J7 . ] 1091'1 . 2 · " I Sf? .-c 
1856 10 62 . " 1o~" . J .. a .. . I .. 11 .. . 0 " 85.1 1086 . 6 10 67 . " 1068 . 2 loe9 . 0 "89 .!J · " 181: 6 --~ 

0 

~ '" I Cl65 t, 11o . 2 "75 . 0 1t75.6 !t H . 7 ~17 . 0; "78 . ) .. 79 . I 480 . 0 "80 . 8 .. ,u . 6 ." 1865 ~ 
1116 .. 1o f.f, . Q .. 66 . 8 "6 7 . 6 1t 1) 8.5 tof>!J . ! .. 7 O. I .. 7 0 . 9 .. 7 I . 7 .. 1Z. 6 "13 . .. .8Z l a6 1t 
I t'61 1t 57 . 1! " "'i8.6 1t5e;!.5 .. 60 . 3 H : I .l " 6 1 • 'I "62' . 1 " 63 . 5 IoE " . 1o 1t 65 . 2' . 8Z 18 (: 3 
1362' "1013.1 1050 . 5 10 5 1 • ~ 10 <;,. I "52 . (1 " 5~ . 7 lo S ... !) " 55 ... 1056 . 2 .. 57 . 0 . BI I e 62 
186 t 10 10 1 . 6 1o"2 . 1t 101t !. 2 .. 1t1t . O "to " . ! .. .. 5 . 6 IoIt6 . It It 10 7. Z .. .. 8 . 0 .. .. a . I) .BI 186 1 

18611 " '3 ~ . <; 10 110 . ! .. 30;. I 10 35 . q It ~6. 7 Itn . 5 10111 . " " 39 . I .. 3!J . 9 ,, 10 0 .7 . BI 1860 
I /lo:; q to 25 . .. to 26 . 2 to 2 1. I) 1027 . 11 "28 . 6 " Z'I . I, .. 30 . 2 1t 3 I • 0 .. J I. I) " 32 . 7 . BI 185 9 
11J5" 101 7 ... to l ,ll. 2 10 I ~ . 0 10 I e . ! " 20 . (: "Z t . to 1022 . 2 IoZl . n "2] . e "2" . 6 . 5O 1858 
11157 " 00 . It to I 0 • 2 "". 0 .. " • 8 "I ;J . E to I 3 . .. It ' to . 2 1t ' 5 . 0 "'5 . 8 .. 1" . 6 . 5O 1657 
11'5 6 100 I • It It O.i.. :! tonL 0 .. 03 . ~ 10 n .. . f "0 5 . 1t to06 . 2 10 07 . 0 10 CT . 8 1t08 . f . so I "5 b 

!I Table taken directly tl"'Om B. C. H"ydro ' s table dated 
dev"tion 1794 . 2 teet ha.o been subtracted out. 

M . 21 . 197}. Storage bela .. 



DU NCA N R~SERVO I R 

ST ORAGE A eO~E ELEV ~ •• 2 
IN 1000 S.F.D 

l'\ KE TENT t- S OF FEET AV ERA GE LAkE 
ELEVATION OIFFHE NC E ELEVATI ON 

I N FEET , , , , • • 7 , , PER TENTH IN FEET 

HI SS :!9J . 5 3!!ft . 3 395 . I 395 . 9 :!96 .1 391 . 5 3911 . 3 3 9 9 .0 399 . 5 ItO 0. 6 ." 1555 
ISS It l.!S . f. 356 ... 351. 2 J a ll . o 3 aa . e 38 9 . 5 39 0. 3 391 • I H I. 9 392 .7 · " 185 1t 
la s 3 :!71. 1 378 . 5 379 . 3 380. I :!8 0 . 9 JII I .1 3112 . 1t 3113. 2 384 . 0 38".8 ." 1853 
1 852 369 . 9 31 0 .1 371 . 5 372. 2 :!13. 0 37 3. 8 31 4. 6 315 ." 316 . 2 31&.9 .ra 11152 
185 1 362. I 3f:2 . ~ 36 J . 7 ~ 6 1t .It ~ f:5 . 2 36& .0 J66 . 11 J6 7 .6 If: II . J 361! . I • ra 1115 1 

111 50 :!5ft . J 355 .1 355.9 l5f: . 7 3 5 7 .1t 35 8. 2 359.0 359 . 8 J60.5 36 1 .3 • ra 1850 
Ih 9 J" 6 . 6 3lt1.It 31t II . 1 l 4 11 . 9 ~ " 9 .7 35 0. 5 lS I . 2 352 . 0 35 2 .8 35 3 . 6 .17 11I1t9 
18lt ll 3311 . CJ 339 .7 3 1t O. 1t J it I . 2 :!42 .0 31t 2 . 1 31t3.5 ]ltft .3 31t5. I 31t5 .11 . 17 IlIlt ll 
111 47 J3 I . 2 !32 . 0 B2 . 11 333 . 5 ~:! 1t .3 33 5 . I 335 . 11 ]36 . 6 331 .ft 3J11 . I .17 I li lt? 
1846 323 . 6 121t . 1t 32'S . I 325.9 ~2&.6 l27.1t 3l1l . 2 3211 . 9 32 9 .7 HO . 5 .7. 111 4& 

i81t5 3 16 . 0 3 16 .8 3 17. 5 J I II . 3 3 I CJ. 0 31 9.8 320.6 32 1 . 3 322. I 32 2 .{II .7 . III It 5 
18 1t1t JOe . 5 309 . 2 J I O. 0 J I 0 . 7 ~ I I . 5 31 2 . 2 3 13 . 0 31 3 . 7 3 11t . 5 31 5 .3 · " I II It It 
UJltJ 300 . I! 3D 1. 1 302 . 10 103 . 2 '!O3.~ 3 0lt . 7 3D0;.1t 30 &. 2' 30& . 9 3 07 .7 . 75 I Blt3 
1842 2.93 . 5 29 ft .2 29 1t .q 295 . 1 ' c;!6. 1t 29 7. 2 297 . 9 29 8.7 2'~9 . 4 3 0 0 . 2 . 75 181t2 
1810 1 28& . a 266. 7 211 7.5 2ee.2 289. 0 2119.7 290 . 5 291 . 2 2C;!2.o 292 .7 · " 18 1t I 

I tilt 0 2re . 6 219 . 3 280 . I 280 . 8 21!1 1. f: 282 . 3 2113 . a 2113 . 8 28ft . 5 2'115 .3 · " 181t0 
1839 21 I . Z 272.0 272 . 1 213.1t 271t.2 27 4.9 2 75 . & 216 . 4 2 1 7. I 277 .9 .H 11139 
111 '38 263 .9 261t . f 265 . 1t 2 6f: .t ;: 66 . II 267 . 6 2611.3 269 . 0 2£:9 . 11 270 .5 .73 1838 
11131 25( . 6 257 . 3 258 . I 2511 . 8 (59 . !;. 260 . 3 2& I . 0 26 1 . 7 262.1t 263.2 . 73 18H 
11136 2't9 . 't 250 . I 250 . 8 251 .5 252 . J 253 . 0 253.7 25 ... .. 2'35.2 2'31).9 .72 1836 

Hr~5 21t Z . 2 ~It 2 . S 21t 3 . 6 24 't. J 2 10 5.0 ZIt S . 1I 21t6.5 2 101 .2 2lt l .9 Z" II. 7 . 72 18 35 
!tnt. 235.0 235 . 1 2'36 . " 23 7 .2 231.9 2311 . 6 239 . 3 2 ft O.0 2 10 0 . 1 21t I .5 .72 18 31t 
11133 221. q 2211 . Ii! 229.3 230.0 2~0 . 1 23 I • It 232.2 232. 9 2~3.6 23 ft . 3 . 71 183 3 
1153 ~ 2Z0 . (I 221 . 5 ~22 . 2 222. q 223 . 6 22ft.3 225 . I 225 . !I 226.5 Z27 . 2 .71 J e32 
11131 2 13 . /' 2 lit. 5 2 15 . Z 215 . q :: 16.6 2 17 .3 Z 18.0 2 ' 8 .1 2 19.10 22 O. I . 10 183 1 

1830 206 . 11 207 . 5 ZOIl . 2 2 a t! . 9 l09 . 6 2 1 0 . 3 2 1 I .0 2 11 . 7 212 . It 213 . I .10 18JO 
111 19 1 qq . 9 200 . '3 20 I . 2 20 1 • q c02.E 203 . 3 201t . a 20 4 .7 20'3 . It 206 . I .. , ""1 11I2b 193 . (l 19J.6 191t.1 195. C 195 . 7 196 . ft ' 97. I 191. 8 ' ClII . 5 199. 2 · ., ' "28 t'l 
1827 11'1 f, . I I .'I f) . II 161 . S 1811 . 2 1118.8 189 . 5 190 . 2 190.9 19 1 .6 19 2 .3 ••• 11121 no ~ 
1826 11 ~ . 3 I p: 0 oil 18 0. 1 181 . ft H12 . 0 1112 . 7 183 . ft I!I ". I 1114 . 5 185 .10 ••• 1826 N e 

O~ 
~~ 

1825 172 . 6 173.2 I 7 J. 9 I TIt . 6 175 . 3 11 5.Q 176 . 6 111 . 3 178 . a 17 8 . 6 .. , 182S ",,()) 
11I2ft 165 . 9 166 . 5 167 . 2 16 7 .Q 1611 . 6 169 . 2 169.9 1 70 . 6 111 . 2 11 1.9 .67 18 Zlt 
l a23 159.2 I Sq . ~ 1&0 . 6 161 . 2 16 1 • q 162 . 6 163.2 163 . 9 161t . 5 165 . 2 . &6 182 3 
11)22 , 0;2 . 6 15~ . ~ I Sit. 0 151.0 . 6 155. :! 15 5.9 156.6 15 1 .J 1!;. 7. 9 1511 . 6 .6. I UZ 
182 1 110 6 . I I" 6 . II I .. 7 .1t lit e. I 11t 8 . 1 11t9 . 10 I so .0 150 . 7 15 1 • 3 152 . 0 ••• 1821 

1620 I JQ . 6 I " 0 . 3 141) . 9 14 t. 6 11t2 . 2 11t 2 . Q 143 . 5 1410. 2 144.8 I 105.5 . 65 18 2 0 
I B l q 1 ~~ . 2 I JJ . q I 3 1t. 5 1 35 . I I H . 8 136 . ft I J7 . I 137.7 t:!5 . 3 139 .0 ••• 18 19 
111 18 I Z f. . II 12 7 . 5 1211 . I I U.8 129.1t 13 0.0 130.7 I J I • 3 I ~ I . 9 I H.6 .. , 111 18 
15 17 170 . 5 12 1 . 2 I 2 I • II ,,;:. 4 I ll . I 123 . 7 124. 3 125 . 0 I ;:S . b 126 . 2 .. , 11117 
I III!, "" . ~ 11 10 . 9 I I S . 6 li t:. ? I 16. ~ I 17. ft I 1" . 0 I I 8 . 7 I flL:!' I 19 . 9 .62' IlI l b 

!I Table taken dIrectly from B. C. Hydro ' s table d.ated Feb . 
1794 . 2 teet has been subtracted out . 

21 , 1973. Storage belo" ele'/(1tiol1 



DUNCA N RESERVOIR 
STORAGE ABOVE ELEY '1l, .. 2 

IN 1000 S . F. O 

l. AI([ TEN THS OF FEET AVE~ ' C;f loG le E 
£lEVA lION DIFFERE NCE EL EV ATI ON 
I~ FEET , , , • , • 7 • • PER TENT .. 11\ FEET 

1815 10 II . I I a e. 1 I a 9 •• 11 0 . a I 10 . 6 I I 1. 2 I II • II 11 2.1t I 13 . I II 3.1 .. , 18 15 
I II l it ID2 . 1) I a 2 . 6 103 . 2 10:! . II 101t . S IDS. I 105 . 7 10 6 . 3 I Db . 9 107. 5 .. , 181 .. 
18 13 96 . 1) 96 . 6 97 . 2 97.8 98 ." 9q . 0 119 • 6 10 [) . 2 100 .8 101. It . b D 1813 
18 1l 90 . 0 00.6 9 I • 2 9 I • 8 92 . " 113 . 9 9] . 6 91t. 2 91t. 8 95 .1t • bD tel2 
18 11 II It. I h. 7 85 . 3 I! 5 . 9 IH: . 5 87 . a e7. 6 88 . 2 ee . a 89 ." .'" 1& II 

181 9 "~ . ! 78 . 9 79.1t 80 . 0 aO.6 e I • Z 8 I . 8 82 •• eZ . 9 83 . 5 . 5O 18 10 
1809 72 . 5 73 . I 13 . 7 7It . 3 1ft . 8 75 . 1t 76 . a 76 . 6 17 . I 77.7 . 57 18 09 
1808 6fo . 9 67." 6' . 0 68 . & 69 .1 &9 . 7 70 . 3 70. 8 71 . It 7Z.0 . 51 lao 8 
1807 61 • 3 61 • II 62 . \ 63 . 0 E3 . 5 61t.1 61t .6 65 . 2 E5 .7 66. J · 'b 180 7 
1&06 50;; o!l 5& . 3 0;;6 . 9 57 .1t 55.0 5a . 5 '>9 .1 59 . & &0 . 2 60 . 7 ." 180 6 

1805 50 . It 50 . 9 5 I. 5 52 . 0 S2 . E 53 . I 5l . 6 SIt . 2 5" .7 55 . 1 ." l e05 
la o .. "5 01 "'5 . 6 1t6 . 2 .. L7 "7.2 1t 7.7 " 8 . l 10 8.8 " 9 . 3 .. 9. 9 ." 1801t 
1803 ~l) . q itO . .. .. O. 9 It I . 5 1t2 . 0 It 2 . 5 1t3 . 0 It 3. 5 .. .. . 1 1t1t. 6 ." I lID 3 
180Z 3 ... e 35 . 3 35 . 8 3E.3 J6.~ 37. J 37 . 9 38. " n.9 59 .It ." 18 02 
1I!10 1 29 . 8 3D . J 30 . 8 3 I • 3 3 I .8 32 . 1 12.8 33 . 3 nol!I 3 ... 3 ." ItID I 

1110 0 ?S. O 25.5 26.0 lE . 1t l6 . 1! 27 . .. ~7.9 2e . 1t 28 . 9 29 ." ... IbO O 
1799 lO . 3 20 . 7 2 I. 2 2 1. 7 22 . 1 22.6 23 . I 23 . 6 21t . 0 21t . 5 · " 1799 
1798 15.7 16 . 2 16 . 6 17 . I 17 . 5 I S. D 1& . .. 18 . 9 19 . 1t 19 .8 · 'b U 58 
1797 I I • J I 1.7 12 . 2 12.6 13 . C 13 . 5 13.9 , .. ... 11t . 8 15 . 3 ... 1797 
179& 7 . ' 7 . ' 7.9 •• J • • 7 9.2 q.b '0 . 0 10 . .. 10.9 ." 179& 

1795 J . D J . ' ! . 8 .. , ••• , . D , .. , .. 6 . J 6 .7 ." 1795 
1791t . 7 •• D. D •• . 7 ' 01 , ., , .. ' . J '.7 .3. 1791t 
179 :! '.2 J.O l. b l . 2 2.0 2 . ' ,., , .. , • 5 ' 01 ." 1793 
, 792 7 •• 7. , E •• b.' b.' , .. ,., ,., • • 0 •• • .J! 1792 
1791 11J.2 9.1! ' .b 9.1t 9 . I ••• .. , 0., • • a 7 . 7 . 20 1191 

17QO IZ. E 12.1t 12 . I I I • 9 I 1.7 1 I • 10 " . 2 10 . 9 10 . 7 10.1t ." 1790 h n8C} 14.6 1".5 11t.3 I " .1 13 . ~ 13.7 13 .10 13.2 13 . 0 12 . a .21 178; ~ 

1781J l b ." 1~.2 16 . 0 tS . 9 IS.7 IS.o; 15 ... 15 . 2 15 . 0 I". e 017 17ee ~ ~ 
~ 

o ~ 
~ 
~ 

lITable 
~ 

t aken directly from B.C. Hydro's t able da ted Feb . 21 , 197J . St orage bel ow e l evat ion 1794. 2 f eet ha s bcen !lubtra:::ted. out. . 



ARROW lAKES 
7 . ' "" STORAGE 8ElOW ElEVAll 0N 14044.0 ,. 1000 S . F.O . P AGE OF 2 

lAKE lfNTHS OF FffT AVERAGE lAKf 
HEVATJON DI FFEIUNCf HE VAlIOH 

IN fEfT 0 , 3 • • 7 • • ... TfNTH IN HEY 

llo~O 3Q 79.4 0.0 0.0 0 . 0 0.0 0.0 0 . 0 0 . 0 C. O 0 . 0 0.0 14050 , .. , 39 12 . 3 391'1.1 392!1 . 8 3932.0 393" . 3 394b .1 34~2.8 3954 . 6 3966 . 4 3473 .1 6.lS 1449 
1'148 3845 . 1 )ti51 . !! 3858 . 6 38b~. J 3872 . 0 l8n . 7 31185.4 31192.1 3"98.9 3905 . 6 6 .72 1"'t~ 14041 3778.3 31114 . " 3191.b 3198 . ) 3805.0 311 11.7 lIIll' . 3 3815 . 0 3113 1 . 7 311311 .4 6 . 09 14401 
1104b )1 11.1 31111.4 3125.0 3731 . 0 3738 . 3 37405 . 0 )751.f, 3 7 58 . 3 31b4.9 31'll . 6 6.65 144b 

1445 3b45.5 )M1.1 36SP.1 36b5.3 3t:-71.0 36n . b 3b"5.2 3691.8 3698 . 5 3705.1 6.t2 14 45 
1.4" 35H . o 358t>.2 3592 . 11 H9<;.4 3t.05 . 9 3U2 . 5 3614.1 3U5.1 J6J2.3 36311.9 6.59 H44 
1443 3~14.1 352n.6 3527.2 3533.7 35100 . 3 3546 . 8 3553.10 355".9 3Sf1b.5 3573 .1 6 . 55 1443 
1442 3448.9 3455 . 10 3 10b I." 340P . " 34710 . 4 34111 . 4 340ef'l . (l 34940.5 350 1.0 3507 . 0 60.52 1442 
1441 ne4 . 0 3390.~ 3391 . 0 3403.4 3404.'f 341" . 4 3422.4 3429 .4 ) 435." 3442.4 b. 44 1441 

1440 3319.~ 332 5 . 4 3332 . 3 3336.f 3345 . 1 33'5 1 . 7 33"i8.1 33b4 . b 3311.1 3377 . ~ 6 . 4 5 1440 
1 43~ 32~5.2 32bl . 1 32bP .l 3274 . "i 328('.9 3287. 3 3293.7 3300 . 2 nOb . b 331 3.0 0.42 1439 
1438 3191.4 3191.7 3204 . 1 )210 . .. 3210.9 3:2) . 3 3229.1 3231'> . 0 3242 . 4 324&.& 6 . 39 Hole 
1431 3U1.e 3134. 2 31100 . 5 3146o.f' 3153.2 3159. 5 31b 5 . 9 3172.3 317I1.b 31115.0 b.35 1431 
1430 ]('64. 6 3010.9 3077 . 2 30E3. . lO84.f' 3096 . 2 3102 .... Hoe . 8 3115 . 1 3121.5 6 . 32 1436 

1435 300 I. 7 )00(0.(.1 3014 . 3 3020.b 3021'> . 8 303) .1 3039.10 )045.1 3051 . 0 3058.3 b.2" 1435 
1434 2439.2 2445.10 2451 .1 2451 . 'f 29M.1 2970 . 4 2"lb.1 29P 2 .4 291119.1 299 ... . ~ 6.25 14)4 
1433 2t111 . 0 288) . 1 11'8 4 . 10 2e~!I . f. 290 1.8 2408 . 0 2914. 2 2920 . !i 292t.7 ~32.9 0 . 22 1433 
1432 28 15. 1 H21.2 2en .4 2eB." 1!39.t' 2P4b . O 21'~2 . 2 1P:5" . 4 2804.6 2810.8 bol9 1432 
143 1 2 1 5) . ~ 7759 . 1 2765 . 11 2112. 0 1178.1 2784.3 279(' . 4 n4f<o . b 1802 . 1 2eOIl . 9 0 .15 1431 

1430 2091.3 2098.4 2704.5 27 10 . b 21lb . 1! 2122 . 9 2129 . 0 2135 . 1 2741.) 2747.4 6 . 12 }lo)O 
1429 203 1. 5 2631 .... 2b43 . " 2t. .. " . 7 lb55 . 8 20b l . 1!. It.b7 .9 1674 . 0 2b80 . 1 1086 . ~ b . 08 1429 
1426 25 1 0 . 9 2571' . 0 251'3 . 0 2~"~ . t ;'595.1 260 1. 2 21'>01.1 lblJ.3 2M9 . ) 2625 .4 b.05 1428 
1427 25 10 . 1 2510 .1 1511 . 7 2528 .8 2~34.& 25 100 . 8 2~40.11 2552 . & 255~ . 4 25b4.9 0.02 1421 
142b 2450.t'! Z4~6 . 1' 14b2 . " 14"8 . " 14110.7 210('0 . 1 1486 .1 2492.1 2"4 (1 .1 2504 . 1 !,.49 14 20 

1425 1391. 2 2?'91. 2 240) .1 24(19. 1 2415.0 242 1.0 2426 . 9 2431 . 9 2438.9 2444.8 5 . 90 1425 
1424 2331 . 4 2337 . 8 234) .1 23109. c- 2)55 . f> 23b l.5 2?'01 . 4 237) . 4 2319 . 3 231!.~ . 3 5 . 94 1424 
1423 121 2.f' ?V& . l 1Z1!.4.I> 22l;O. «; 214b . 4 2302. ) 2306 . 2 2314.1 2)20 . 0 2325 . 9 5."0 14~3 
1422 2~ 14 .1 2210.n 2125 . 5 1231 . 1 2237.5 1243 .4 224 9 . ) 2255.2 2201 . 0 2266.9 5 . 87 1422 

i'" 142 1 2 155.1 l]b l. ~ 2 161.10 1 173. 2 211 ... 0 2 184 . 9 2 19(1.1 2190 . 5 2202 ." 2208 . 2 5.e .. 1421 . ~ 
1420 ;t091.7 210).5 2109 . ) 2 11 5. 1 21 20 . 9 2 126 . 1 21ll.5 2lJ2 . 3 2144 .1 2149 . 9 5.80 1420 H 

~ to 141'1 2040 . 1 2045.4 l05 1.0 20~7.4 20b?.1 10bt'.9 2014 . 6 20"0 . 4 2086 . 2 209 1. 9 5 .76 ]419 H 
) 1018 1"82 . 9 198 1! . b 140;4 . 3 20(,0 . P 200«;.f! 201 1.5 2011. 2 2022 .9 2026 .1 20)4.4 5 . 12 1418 0 .. .. 1411 1"26 . 1 14 31 . '; 1931.4 19 .. 3 . 1 14 .. (' . 1'1 1954 . 5 14"(' .1 19b~ . 8 1911. 5 1'f71 . 2 5 . bf'l 1411 '" 141f> 186<; . 6 I f175.2 l" eO .<I 1881'> . '5 )e41.2 11'147 . 8 1403."i 1<109 .1 1<;14 . 8 1920.4 5 . 05 1410 " 
141'i 1"13 . 5 Hit".1 1824.1 11l30 . J 1 835.9 18 41 . 5 U41.1 1852.1 1858.4 18b4 . 0 5.01 1415 
J414 1157 . .. 170).) 171'>6.9 11"14 . 4 n", .o Il R'i .6 1741.1 I 7't1!-. 1 1802.3 1807.4 5.51 1414 
)1.13 17 0~ . 4 1101 .... 111 3 .4 1114.(' 11 24 • ... 11 )0 . 0 1735.f. 1141.1 11"0.7 1752 .2 5 . 54 1413 
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2Ut ]CIl.5 ]"85 • • 306 ... ,) )0'10 . 2 309i: . 5 309 ... 1 3096 .9 ]OU . l 1101 . " ] 103 . to 2: . n 2210 ",I!i .a1'9 301101 . 3 )'lb ) . 5 ]01105 . 7 ]"68 . 0 l070 . 2 301'2 . 4 307". 6 )Oll> . 'I 301'9 . 1 lCII . ] l.22 22 79 .. .. ne )0)'1 . 2 3(.010 I . " 3043.D 30olo~ . iI ]GoIo'.O ] 0 50 . 2 3052 .4 ]05 ... 0 3056 . 9 ]059 . 1 i . l l 2218 0 
22 17 ](' 17 .1 3e·10;. ) 1021 . 5 )02.). 7 )025 . 9 )028. 1 30)0.3 10 32.5 ]OH.7 lull . 1.1 2 . 20 2277 .. -

'" 22ft. 2:~95 . ? ''I~l ... 2999 . 0 30CI.8 )003 . 9 )00110 . 1 3001.3 )010.5 1012.7 3014. 9 2.19 2210 
'" 

acto - CIVi l INSP ECTI ON OEP'A' ~ E N l 
",U.CH 25 . tou .. 



II SI\Y 
STORAGE AI!!lll£ ELElLA.ll"" UU...o 

IN 10Q() S . F.D. 

ElEV reli THS nF FEfT 
HET . 0 • 1 . 2 . 3 •• . 5 •• .7 •• •• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Z2 87 . 0 0 . 0 0 . 7 1.' 2 . 2 2 . ' 3 • • •• • 5.1 5.' b • • 

22.8.8 •. 0 7.J ' .1 ••• ••• 10.3 11 .1 11.8 12.6 13.3 It,.l 
2289.0 14.8 1 5 . 6 16 . 3 17.1 17. A 18.6 19 . 3 20.1 20.8 21.6 
2.2.90.0 22 • .3 D .l 23 .• 9 24.6 25 . 4 26 .. 1 26 . 9 2 7.6 28.t, 29.2 
229\.0 29.9 30. 7 3 1. 5 32 . 2 33 . 0 33.8 34.5 35.3 36 .1 36.8 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
22.9.2 •. 0 3.1 •. 6 18.~ 39 .1 39 .• ..9 4.0.7 4.1 . 5 42.2 1,3.0 1,3 . 8 44 .• 6 
2293.0 45.3 46 .1 46.9 47 . 7 48.5 49.2 !i0 . 0 50 . 8 5 1.!! 52.4 
22.9!t .• 0 5.3 ... 1 'i3.9 5~. 7 55 • .5 56.3 57.1 57.9 58.6 59 . 4 60.2 
22 9 5.0 6 1. 0 6 1. 8 62 .6 63.4 64. 2 65 . 0 65 . 8 66 . 6 67. 4 68.2 
2zg6 a .,..., 6.'WI T.O...6 ll..!o 1L2 u..a u...a ....... "l5...6 Ib..2 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2297. 0 77 . 0 77 . 8 78.6 79.4 80.2 81 . 0 8 1.8 82 . 6 Fl3." 84 . 3 
22..98.0 85 .• 1 85 •• 86 .1 87. 5 88. '3 89.1 90 . 0 90 . 8 91.6 92.~ 
2299.0 93 . 2 q -4.1 9-4.9 95 .7 96. 5 97 . 3 98.2 99.0 '99 . 8 100 . 6 
zlllO 0 ~ lJlZ.J 1.QJ...1 LOJ...9 lJl!Wl 1.D5...6 1llJ...!o U1.L.3 U18..l 1JllWl 
2301 . 0 109.8 110 . 6 111 .4 112.3 113.1 113.q 114. 8 11 5 . 6 116. . 4 117.3 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2)02.0 11 8 .1 11 9.0 l.1'L 8 120. 6 121 . 5 12L 3 123 . 2 12-4 . 0 124 . 9 125.7 
2 303 .0 126 . 5 121.4 12A . 2 129. 1 129. '9 130 . 8 131.6 132 . 5 133 .3 134.2 
zlll~.O 1.ll.J) 1l5..9 ..llb.J U1...b ll8..!o U9...J l!..O.1 1.ll..ll 1ll.' 1102...1 
2305 . 0 It, 3.6. 144.4 140;.3 146. . 1 141.0 147 . 8 148.1 149. 6 lS0.1t 151.3 
2306 . 0 1.52 .• 2 153. 0 153.9 15't . 7 155.6 156. 5 1.57. 3 158 . 2 159 .1 159.9 ................................................................... .................... 
2301.0 160.8 161.7 162.t. 163.4 164.3 165. 2 166. 0 166 . 9 16 7. 8 168 .7 
230B.O lA2.5 UJl.3 Ul...3 U2....2 U3..ll lll.3 lli..e U5.J Ub...b u:w. 
2309.0 118. 3 119.2 180 .1 181 .0 181. 8 182.7 183 . 6- 184.5 1 85.4 186 . 3 
2310.0 L87.2 188.0 188 . 9 189 . 8 190.1 191 . 6 192.. !) 193.4 19.r,. . 3 1 9~ .2 
231 1. 0 196.1 JCH.O I Q7 .8 198.1 199 .6 200.5 20 1. I, 202 .3 203 .2 204 .1 
•••••••••••••••• * ••••••••••••••••••••••••••••••• ~ •••••••••••••• *~* •••••••••••••••••• * •• 1" 
Zll2. 0 =..0 2llJ ZJlh.B 21l1.J 2.!1JL..6 2Jl9...5 2.1JW 2..U..J = . .2 2.ll.J. ::~ 
2313.0 214 . J 2 15 . 0 215 .9 216 . 8 2 17.7 218 . 6 2 19.5 220.1, 221 . 3 222 . 2 0 

.. 
2314.0 223.1 2Z~. 0 l25.0 22.5 . 9 226. 8 l21 .1 226 . 6 2 29.5 230 . " 231.It ~-v 
23 1 5 . 0 232 . 3 233 . 2 234.1 2'5 . 0 235 . '9 236.q 237. 8 238 . 1 239 . 6 240 . 6 ~ 

2316 . 0 Z,.4 } . 5 242.4 24 ) . 3 2101, • 2 245.2 246.1 2 47. 0 2 48.0 2 48.9 2't9.8 
••••••••••••••••••••••••••••• •••••• ••••••• ••••••••••••••••••••••••••••••••••••••••••••• 
2317 . 0 250.1 251 • .., 252 . 6 253 . 5 254 . 5 255 .1, 256 . 3 251 . :? 258 . 2 259 .1 
23 18. 0 2b(l.1 261 . 0 261. 9 262 . 9 26) . 8 264 . 8 265.1 2 66 . 6 261 . 6 26[1 . 5 
231'~.0 269. 5 nO.4 271 . 3 272 . 3 213. 2 271. . 7 275 . 1 2 1 6 . 1 217.0 21A. O 
2320.0 2H.9 279 . 8 280 .8 281 . 7 282 . 1 283 . f. 28" , ~ 285 . 6 2 86 . 5 2 81 . ~ 
232 1. 0 288.4 7fP?4 2<10 .3 291 .3 792 . 2 29) . 7 29 .10 . 2 295 . 1 2<1b .l 2 Q1 . 0 ••......•.•••..•.....•......•.....•..•.. ~ ..•.........•......•....................•.... ~ 

o .s. ArsJ , Corps ot Engineen 
DM 1/4, Pile )fo. E53-49-21 



l18~Y 

S TORAGE A !IOl/.E ELE V A Tl J]t,j 2 2 81 . 0 
fN 1000 S.F . O. 

HEV TEN TH S OF F EE T 
FEET . 0 • I . 2 . 3 . 4 .5 •• .1 •• • • •••..••.•....•...•...•.•......•.. ...•...•.•...••. ~ .•.•.•....•.... ...... •...•••.....•... 

2322 . 0 29 8 . 0 299 . 0 29Q . 9 300 . 9 )0 1.8 302.8 303 . 8 304 .1 305 . 1 306. 1 
l32 3.0 3 01 .. 6 308 . 6 309 .6 3 10 .6 3 11.5 3 1 2 . 5 3 1 3. 5 314.4 315 .. ~ J16 .. 10 
2324. 0 311 . 4 3 18 . 3 3 1Q. 3 320 . 3 32 1 . 3 322.3 323 . 2 324 . 2 325 . 2 326. 2 
2.3 2 5 . 0 32-1 . 2 328 . 1 329 . 1 330 . 1 331 . 1 332. 1 333 .1 334. 1 3 35-. 0 3 36 . 0 
23 26 . 0 3 31. => D R. ('l 339 . 0 340.0 3 40 1. 0 34 2 .0 3 4 3 . 0 344. 0 3 4 5 . :> 346 .0 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••• 
21 2....1_..0 3ll.o.0 3_0\_8 .• 0 349_ ... 0 350 . 0 35 1 .. 0 352. 0 353 . 0 35". 0 3 55. 0 3 56. 0 
2328 . 0 3 51. 0 358. 0 359 .0 360 . 0 361. 0 362 . 0 363 . 0 364 . 0 365 . J 3 6 6 . 0 
2129.. 0 3_6.7 .•. 0 368.1 369 . 1 3 10 .1 3:JJ. . 1 372 .1 3 7 3 .1 3 14 .1 315 . 2 316. 2 
2 330 .0 3 71.2 318 . 2 379 . 2 390 . 2 )81. l 382 . 3 383. 3 384. 3 385 . 10 3 86 . 4 
233 ). 0 lA:w. lBA.; 3fi..S l>O...S lll..5 l2Z.5 l.!U..b 3!Uo..b 3.'l5..l> l.9A..1 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••• 
2332 . 0 391. 1 398. 1 399 . 8 400 . 8 1001 . 8 402. Q 403 . 9 405 . 0 4 06 . a 401. 0 
2.333.0 -\08. 1 4 09 . 1 4 10 . 2 411.2 412..Z 413.3 414.3 4 15 . 4 4 16 . 4 4 17. 5 
2334.0 4 18 . 5 41 9.6 420.6 42 1 .1 422.1 423 . 8 424 . 8 425 . 9 426. 9 428 . 0 
Z335: . 0 ~O UD..J. UL2 '<32.2 UJ...3 431<.3 'U5..~ 436_. 5 Hl..5 U8..b 
23)6 . 0 439 . 6 440.1 441 . 8 442.8 443.9 445 . 0 446 . 0 441 . 1 448 . 2 44° . 2 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
n :n .. O 450.3 45 1. 4 4 52 . 5 453 . 5 454.6 455 . 1 ,,56 . 8 451 . 8 458 . 9 460 . 0 
2338 . 0 46\ 01 462 . 1 463 . 2 464 . 3 465 . 4 466 . 5 461 . b 468 . 6 4M. l "10. 8 
2332.0 UL.9 u:wl U!L.J. =...z U6...Z Ul...3 UB..!o 4.ll.5 ""'-b 4.lU..1 
2340 . 0 482.8 ~83.9 485.0 486 . 1 481.2 48 8 . 3 489 . 4 "90.5 49 1. !) "92 . 1 
ZJ't 1. 0 49).8 t,94. et 4<]6 . 0 491 .1 4t<)8.2 499 . 3 500 . 4 50 1. 5 502 . 6 503 . 1 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2H2.0 504.8 505.9 501. 1 508.2 509 . 3 5 10 . 4 511 . 5 5 1Z. 6 5 13 . 1 5 14t.o 
2H;3 .. 0 5il.D Uhl SlJl..2 ll9...3 =d >2..l...6 5.Z2...J 5.2.3 .... 8 5.2A_....9 52t>.1 
2344.0 521.2 528.3 529. 4 530.6 531.1 532.8 534.0 535 . 1 53b.2 511 . 4 
2345 . 0 538 . 5 539 . 6 540 . 8 541. 9 543.0 5"4 . 2 545 . 3 546 . 4 51t7 . !:I 548 . 1 
23lt6 . 0 549.1) 551 . 0 557 .2 553 . 3 554.4 555.6 556 . 1 55 7 . 9 5~9 . 0 560. 2 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• n Ull...o ~U.3 ~ ~ ~ ~ ~ ~ s.o2.~ 5!ll..b SJJ..J ~I!I 
2348 . 0 512.9 514 . 0 575.2 51 6 . 4 511. '5 518 . 7 519 . 8 58 1 . 0 582 . 2 '583 . 3 0 

~ 

l349 . 0 584., 585 . 1 586.8 SU . O 589 . 2 59 0 . 3 59 1 . 5 5 92 . 1 593.9 595. 0 ~ -
~ 

2350.0 596.2 591 . 4 59 8 . 6 5Q9 . 1 600 . 9 602 . 1 603 . 3 6 0" . 5 605 . 6 bOb . 8 ~ 

235\ . 0 608 . 0 b09.2 610 . 4 6 11. 6 61Z. 1 613. Q 615.1 6 16 .3 611.5 618. 1 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2352 . 0 6 1<J.9 621.1 622 . 3 623 . '5 624 . 1 62'5 . q 621. I. b28 . 3 t-29 . 5 630.1 
2353 . 0 631 . '9 633 . 1 6:;'14 . 3 635 . 5 636 . 1 631.9 639 .1 6"0. 3 bio i. '5 6ltZ . 7 
2354 . 0 643.9 645.2 646 . 4 641 . 6 64 R. 8 1-50 . 0 651.1 652 . 5 653.1 654 . Q 
2355.0 656.1 6')1 . 3 658 . 6 659.8 661.0 662.2 66 3 . 5 664 . 1 f.65 . 9 661 . 2 
2356 . 0 668 . 4 669 . 6 610.9 612 . I 613 . 3 6 74,6 675.8 6 71.0 b18 . ) (019 . 5 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

u . s , Arm;r, Corp8 ot Engineers 
111 14 , PUe Ito. B5}-49-21 



BY 
STOR.A(iE" ABOvE ELEVATION 2281 . 0 

IN 1000 S.F.D . 

£LEV TENTH S or FEET 
FEET . 0 • I .2 • 3 . 4 •• •• . 1 . 8 .9 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2357.0 &80 . 8 682 . 0 b'B .2 664 . 5 685.1 687.0 688 . 2 689 .5 MO.T bQZ.D 
2358 . 0 b'H.Z bH. S 695.7 6'17.0 698.2 699.5 100.1 102.0 103.3 1 04.5 
2359.0 705.8 107.0 708.3 709.0 TlO . R 11201 113. ,. 114.6 1}5.9 117.2 
2360.0 118." llQ . l 12.1 . 0 12.2 . 3 723.5 724.8 726.1 721.4 728 . 6 729.9 
2361 . 0 13 1.2 732 . 5 733 . 8 135.0 736 . 3 7)1.6 138 . 9 140.l 141. 5 142.8 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2.362 . 0 744 •. 0 '-'t5 . 3 746.6 147.9 14,).Z 150 . 5 751.8 75.3.1 754 . 4 755.7 
2163 . 0 757 . 0 158 . 3 759 . 6 160.9 162.2 763. 5 164 . P. 1M. I 167 0" 168 . 7 
L16!t..0 110.1 71..t.!t 112 . 1 774 . 0 115 . 3 716. t. 171.9 779 . 2 780.6 781.9 
2365 . 0 183 . 2 7 alo . 5 1R5.8 187 . 2 188. 5 789 . 8 19 1.1 7t)2 . 5 793 . 8 195. 1 
216b 0 19./>.5 1!U.Jl 799 .1 SOO.5 SOl .8 eo3.l 801,.5 805 .8 801.1 808.S ••••••••••••••••••••••••••••••• -•••••• * •••••••• * ••••••••••••••••••••••••••••••••••••••• 
2361.0 809 . 8 8ll.2 812.5 813 . 9 815.2 8 16. 5 811.9 81<).2 820.6 821 . CI 
2)68.0 823.3 824.6 826.0 8l1.3 8l8.7 830.0 831.4 832.8 834.1 835. 5 
2369.0 836 . B 838.2 839 . 6 840.9 842.3 843.7 845.0 B4t. .10 847.8 84Q. I 
231D .. 0 850.5 851.9 8 53 .2 854.6 856'. 0 851.4 8511.1 1160. 1 861..5 &62 .' 
2311.0 864.3 865.6 867.0 868.4 869.8 871. '1 8n.6 814. 0 a15.3 816 . 7 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * ••• 

2312.0 818 . 1 819 . 5 880.9 882 .3 883.1 885 . 1 886 . 5 891.9 889 . 3 890.1 
231).0 892.1 8Q3 . 5 894 . 9 896.3 891.7 899.1 900 . 5 901.9 903.3 90lt. 7 
2'314. a 906.1 907.6 909.0 910.4 911. 8 913 .. 2 914 .6 9 16 .0 917 .. , 918.9 
2315.0 920.3 921.7 923.2 9Z4.6 926.0 921 .4 928.9 930 .3 931.7 933 . t 
2376.0 t)31j..6 936.0 937.4 938.9 940.3 9'" 1. 7 943.2 9 44.6 946 . 1 9041.5 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2371.0 948.9 950 .4 9 5 1.8 953.3 954 . 7 956.2 957 . 6 Cl59.1 960.5 962.0 
2378 .0 963.4 964 . Q 966.3 967.8 969 . 2 970.1 912 . 1 973 . b 915 .0 916.5-
2)79.0 978 . 0 97Q.4 980.9 982.4 ClSl . 8 985 . 3 98*, . 8 986 . 2 9at).1 9Ql . 2 
2380.0 992 .6 994 .1 995.6 997.1 998.5 1000 . 0 1001.5 1003.0 1004.5 1005.9 
2]81.0 1001.'" 1008 . 9 101 0 . 4 10 11 • q 1013 . 4 1014.8 1016.3 10 11.8 1019 . 3 1020 .e. 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• iN 
Z38Z,0 lOH:.3 1013 . 8 102 5.) 102.6 .8 10l8.3 1029 . 8 103 1.3 1032.8 1034 .3 1035.8 .s 
2383.0 1031. 3 1038.8 1040 .3 1041 . 8 1043.3 1041..8 1046. 3 1041.8 1049.3 1050.8 ~~ 

~ 
2384.0 1052.3 1053 . 8 1055 .4 1056 .9 1058.4 1059.9 1061 . toe 1062.9 1064.5 1066.0 0 

~-2385 . 0 1061 . 5 1069 . 0 101 0 . 5 1072.1 1013.6 107 5 .1 1016 . 6 1018.2 1079.7 10 61.2 ~ 
~ 

2 386.0 1082.8 1081,. 3 1085.8 1087.4 1088.9 1090.4 1092 . 0 109].5 1095.1 1096.6 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2381.0 1098.1 109 Q .l 11 01 . 2 lle2.8 II C4 . 3 11 05. 9 1101.4 1109.0 1110 . 5 lltz.1 
2388.0 1113.6 1115.2 111 6 . 7 1118.3 1119.8 1121.1. 1123.:> 1124. 5 11 26 . 1 11 27.6 
2389 . 0 1129.2 1130.8 11 32.3 1133 . 9 1135.5 1137.0 Lt38 . b 111.0.2 lll.l.7 1143.3 
2390 . 0 1144 . Q 1146 . 4 1148.0 1149. 6 1151.2 1152.8 1l54.l' 11 55 .9 11 51. 5 115Q.1 
2391.0 1160.1 11 62 . 2 1163.8 1165 .4 1167.0 1168.6 1110.2 1171.8 1113.3 1174.9 ...................................................................... ................. 

u.s. Ar1qy, Corps of l!'n,g1neera 
DM 14. Pile Bo. iS3-49-21 



II M Y 
S Uli.. .. ('.E AS01I£ E' EyurCW ?? at 0 

IN 1000 S. F . O. 

HEY TENTHS OF FFer 
FEET . 0 • I • 2 . ) . 4 . S •• .1 .8 . q •....•...•.•..••.••....•....•...............•.... ~ .................••....•............. 

2192 . 0 111 6 . 5 1118 . 1 ll n .1 11RI.1 1182 . 9 l184 . 5 11 86 . 1 1181.1 11 89 .. 3 1190. 4 
2193.0 1192 . 5 11 9 4.1 Ll CJ5 .1 11111 . 3 1198. 9 1200. 5 1202 .1 1201.8 120~ .~ 1201.0 
2394.0 1208 . 6 12 10 . 2 1211 . 8 1213 . 4 1215.1 12 16 .7 12 18.) 12 1lJ . 9 1221. 5 1 223 . 2 
2395 .. 0 122-4. 8 1226.4 1228 . 0 1229.6 1231.3 1212 . 9 1234 . 5 1236. 2 1231.8 1239.4 
2396.0 1241 .1 1242 .1 1244.3 1246 . 0 12 41. 6 1249.2 1250 . 9 1252.5 12'>4 .1 1255 . 8 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••• 
2.391.0 1-151 .lt 1259 .1 1-260 . 7 1262.4 1-264.0 1265 .7 1267.3 1269.0 1270 . 6 1272 . 3 
2398 . 0 121) . :J 1175 . 6 1277.Z 1218. 9 1280 . 5 I ZP 2 .. 2 1283 . 9 1785 . 5 1281 . 2 1288 . 8 
lJ9~.Q 1.29.0 .• 5 l Z92-. 2 1293.8 1295 • .5 1297 . Z 1298 . 8 1300. 5 1302. 2 1303.8 13 05 . 5 
2400.0 1307.2 130~. 9 1310 . 5 1312 . 2 1313.9 131 5 . 6 1317 . ) 1318 . 9 1320.6 1322 .3 
un l 0 Ull..0 llZS.J 1321 !t l329...O ll3lW Ull~ U3~..J. Ull-JI L3ll.5 1339 2 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2402 . 0 1340 . 4 1342 . 6 1344 . 3 1346 . 0 134 7 .7 1]4'1 . 4 135 1. 1 1352 . 8 n54 . ~ 13')(- . 2 
2403 . 0 13.51. 9 t35 q . 6 1361 . 3 1363 . 0 13 64.7 1366.4 1368 . 1 1369 .8 1371 . 6 1373 . 3 
2404 . 0 1315 . 0 1316 . 1 1378 .4 1380 .1 1381. 9 13P3 . 6 138 5 . 3 1381 . 0 1388 .7 1390 . 5 
UO :i .O Ull.2 1llJ...9 U9iJ Ull ... lloUJ I !tOO 8 li.02.6 Wl5.o..) U .06. ... D 1.1t.01. 8 
2406 . 0 1409.5 1411 . 2 1413.0 1.414 . 7 1416.5 1418. 2 1420. 0 1421 . 7 1423 .4 1425 . 2 ....................................................................................... 
2401.0 1.426. 9 1428. 7 1430 . 4 14 32 . 2 1433. 9 1435 .7 1437.4 1439. 2 1440 . 9 14<ftZ.7 
2<ft08.0 1<ft4't. 5 1446.2 14"8.0 1449.7 lIt5l." 1<ft53.3 14') ~ . ° 14 56.8 1lt56. :, 1" 6:'1 . :-
UO!i.D ..... W ti.U." l~cS .6 W>.L.> l !t 69 2 l UI 0 lll2.1 1'-ll.5 IHI4J LUe..J. 
2410.0 1479. 8 1481.6 1",8"1 .4 14"5 . 2 1487. 0 Jlt88 . 11 1490. 5 14c;12 . 3 1494 .1 149'S . CJ 
2;tl.Q 1491.1 14Q Q . ", 1501 .3 1501.1 1 50~ . CJ 1506 .7 1508 . 5 15 10 . 3 1512.1 ISB . 9 ....................................................................................... 
2412 . 0 1515 .1 15\1 . 5 1519 . 3 1521.1 1 &;22. CJ 10;2" . 1 1526 . 5 1528 . 3 1530 .1 1531. Q 

ZllhJ) lllJ.J un..s lS 31 . !t lS.19..2 l.5ll.D l5ll... ill ... " '-'li_' ~1l.3 l5.5a., 
2414.0 1551.CJ 1553.7 155S . 6 15 51 .4 1 !:>5C) . 2 I S6 1 . 0 1562. q 15 6<ft . 7 IS66 . 5 1568 . 4 
2415 . 0 1510.2 1&;72. 0 1 513.9 1575.7 1577 . 6 1~7q.4 I SfH . 2 1583.1 1584.9 1 586 . 8 
24 16.0 1588 . b 1590 . S 1592.3 I SQ4. 1 1&;96. 0 1591 . 8 1599 . 7 1601 . 6 1603.4 I bl)~ . 3 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Z41110 lR2L.l ~ 161 0 .13 W2..J ~ 16;16.!t l6.l'0.3 l.&2JL, 1 lbZ2. .... 0 16.23...9 n 2418.0 1625 . 7 1627.6 1629 . S 163 1. 4 1633.7 1635 . 1 1631.0 16 31' . 9 1640. 1 1642 . 6 
2419 . 0 1644.5 Ib4 6 . 4 1648 . 2 16 50 . 1 1652 . 0 1653. 9 16S!'i . 8 1657 . 7 1659 . 6 1661 . 4 ~I!I .. 
2420 . 0 1663.3 1665 . 7 1661.t 166Q . O 1610.9 1677.8 1614 . 1 1£.76 . 6 1618.5 1680 . 4 0 .,-
2421.0 1682. 3 168" . 2 1686 . 1 1688.0 1689 . 9 16 Q 1. 8 1693 . 7 1695 . 6 1697. 5 1699 . 5 v 

~ ••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••••• 
H2 2 . 0 1101.4 1703 . 3 17 05.2 11 07 . 1 17 oc;a • 0 1110. 4 11 12 . 9 1714. 8 11 16 .7 1118 . 6 
2423 . 0 1120. 5 1722 . 5 1124 .4 1726 . 3 1.728.2 113 0 . 2 1732 . 1 1734 . 0 1736 . 0 1137 . 0:0 
2"2-4.0 113c;1. 8 1741 . 1' 171."-.1 1745.6 1141.6 174c;1. 5 17';) . 5 1753 . 4 1755 . 3 11 57 . 3 
2425.0 1759 . 7 1161 . ? 1763.1 1765.1 1761 . 1) 116° . 0 1110. q 1712:. c;I 1114 . R 1116 . ~ 
2426 . 0 177 R. l 11"0 . 7 1182 .1 1784 . 6 1186. 6 1788. 5 17 Q O.'5 1192 . 5 179".4 17~.4 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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L I t'I\Y 
S IfJI!.AG( ABUV£ CLEV ATI OO 2281 . 0 

' N I nn n S .F.O. 

£LEV TENTH S OF FFfT 
FEET . 0 • I • 2 •• •• . 5 • • . 1 • 8 •• ••...•...•....•..•............................•.. ~ ...•..•..•.•..•.....•...•..•..••..... 

2427. 0 1798 .4 1800 . 3 1802 .3 t8 04. 3 lR 06 . 3 lR0 8. 2 1810. 2 18 12 . 2 1814. 2 1 8 1#0.1 
20\28 . 0 1818.1 182 0 .1 18ll.1 1824 . 0 1826. 0 l828 . 0 1830. a 1 8 32. 0 1834.0 1836.0 
2429.0 1838.0 1839.9 l A41.9 1843.9 l A45 . 9 11'47.9 1849.Q 1851 . 9 1853.9 1855.9 
2UO. 0 te57.9 1859.9 1861.9 1863 . 9 1865. 9 1861.9 1869. 9 lBll. a 1874 . 0 1876.0 
2431. 0 1878.0 I~ AO. a 1882 .0 1884.0 lRB6. 0 18 88.1 1890.1 1892 .1 1894.1 1896.1 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
243 2.0 1898 . 2 1900.2 1902 . 2 19C4.2 19 06 . 3 1908 .3 191 0 . 3 ton2 .1t 191<\.4 19 1b .4 
243 3 . 0 1918.5 H 20 . 5 19 22 . 5 19 24 . 6 1'926 . 6 1'\128 . 6 1930 .7 1 932 .7 193,..8 1936. 8 
2<\34.0 1938.9 19 4 0 . 9 194 3 . 0 19 -45 .0 19 <\ 1.0 1949.1 19 5 1.1 19 53. 2 1955 .3 1951 . 3 
2435 . 0 1959.4 19 61.4 1963 . 5 1965 . 5 19 61. 6 19b9 . 7 197 1. 7 1 qn. 8 I'H5.9 1911. 9 
2 "'J6.0 1'980,0 1982 .t 198 4.1 19 86 . 2 1988.] 1990. 3 19 92 . 4 1 9 94 .5 1996.6 1998.6 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2431 . 0 2000 . 7 2002.8 2004.9 2007 . 0 2009 . 0 2011.1 2013 . 7 20 15 . 3 20 17.4 20 19 . 5 
2438 . 0 2021.6 2023.7 2025 . 8 2027 . 8 2029 . " 2032 . a 2034 . 1 2036 . 2 2038 . 3 20 4 0 . -4 
2439 . 0 2042 . 5 2044 . 6 204 6 .7 2048 .8 2050." 2053 . 0 2055 . 2 20~ 7 .3 2059 .4 2061. 5 
ZHO . O 2063 . 6 lOtl!i . 7 2067.8 2069.9 2072 .1 2074 . 2 2076 . 3 207 8 .4 2 0 an . 5 2 0 82 .7 
2441 . 0 2064 . 6 2086 . 9 2089.0 2091. 2 2093.3 2095 . 4 2097 . 6 2099.1 2 101.8 2104 . 0 •......... ~ ....•...•.•.•.•••.•••.••••••••..•...•.••.••....•..............•............. 
2442.0 2106 . 1 2108 . 2 2 11 0.4 2l t 2 .. 5 21l't . 1 2116 . 8 .2118 . 9 212 1.1 2123 . 2 2 125 . " 
2443 . 0 2121 . 5 2129 . 1 2131 . 8 2134 . 0 2136.1 213A . 3 2140.4 2142.6 2144 . 8 2l46 . Q 

2""".0 2.1"'9 . 1 2151 . 3 2 153 . 4 2155.6 2151 . 8 2 ) 59. 9 2)62 . 1 2 164.3 21 66 . " 2 1 68 .. 6 
2445.0 2110.8 2173.0 2115.1 2111. :3 2119 . 5 2181 . 7 2 183 . 8 2186 . 0 2 188.2 2190 .4 
2446 . 0 2192 . 6 21 Q4.8 2191.0 2 199 .. 2 2.20 1 .4 220) . 5 2205 .7 22.01. 9 22 10.1 22U . 3 ....................................................................................... 
2441. 0 2214.5 2216 . 1 22 18.9 2221.1 2223 . 3 222'5 . 5 2221 . 8 2230 . 0 2232.2 2234 .4 
Z448 . 0 2,ZJfl . fl 2238 . 8 22.'tl.O 224.3 . 2. 22.45 . 5 22;1 . 7 22,.9 . 9 2252 .1 2254 . 3 2256 . 6 
24 49 . 0 2258 . 8 2261 . 0 2263.2 2265 . 5 2261 . 1 226Q . 9 2212 . 2 22 74 . 4 2216.6 2218 . /il 
21050.0 2281.1 2283 . 3 22fl5.6 2281 .. 8 2290 . 1 2292.3 2294 . 6 22 Q 6 . 8 2299 .1 2301 . 3 
245 1.0 2'303.6 2305 . 8 2308.1 2310 .. 3 2312 . 6 211 4 . 8 2] 1 7 .t 2319 . 3 2"' 21. !t 2323. c;: n ....................................................................................... 
2"';2 . 0 Z326 . 1 1328 . 4 ;Z3~O . 6 23J2 .. ') 2335 . 2 2331.4 2339 . "'/' 231t2 . 0 23 44 . 2 2346 . 5 ~I!I 

~ 
2453 . 0 234 8.8 235 1.1 2353 . 3 2355.6 235 1 .9 2360 . 2 2362 . 5 23M.7 2361 .0 23bQ . 3 R_ 
2454 . 0 2371.6 231~ . 9 2376 . 2 n18 . lot 2380 . 7 2383 . 0 2385 . 3 2381.6 lJ89 . 9 2392 . 2 ~ 

~ 

21055.0 23910 . 5 2396 . 6 Z39Q .l 2401 .. 4 2403 . 7 24n6 . 0 24011 . 3 24 10 . 6 24 12 . 9 2415 . 2 
2456 . 0 2417 . 5 2419.6 2422.1 2424.5 2421. . 6 2429 .1 24) 1 . 4 2433 . 7 2436 . 0 2 4 36 ." 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2457.0 7440 . 1 ~443 . 0 24 45 . 3 l lt 41. 6 2450 . 0 24"i2 . 3 2454 . 6 2456 . 9 24059. 3 2461.6 
245e.CI 2't6)." 2466 . 3 2466 . 6 2410 . 9 2413.3 2415 . 6 2418 . 0 2480 . 3 24 82 . !t 2 " 85 . 0 
24')9.0 2487 . 3 2489 . 7 24 92 . 0 2494 . 10 24 96 . 1 249Q . 1 250 1. 4 2~01.6 2506 .1 25011 . 5 

O.s. .lnIIy, Corps or F.l!&ineera 
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