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realistic date for completing a ~udy in ~hi~~ ~e have confidence is

DATE DUE

Demeo, Inc. 38 2.9

I

.'"
i.

2.

J i
3

requested the study be completed by Febru~-y

F.ydro~eteorolosicalBranch. dated December 1

O~. Ve~on K. Hagen
Office of Chief of Engineers
Corps of Enginears
Forrestal Bldg•• Rm. 5-r-039
washlngton. D.C. 20314

Introduction

Tentative E~t;-ates of Probable Max~~um Pree
Criter1a for Four Susitna River Drainages

Jo;,n 1'. Riedel
Cnief. Eydrometeorological Branch

The Office of Chief of Engineers. Corps of =
sno~~elt criteria for the subject drainages

SU3.1 :

]

]

[

1

r
i.j

June 1. 1975. Because of the need to soo~ begin hydrologic studies

ba5ed on ~eteorological criteria. the Eranc~ has conc~t=ated on the

problem and has deter=ined the general level of criteria. A range of PMP

value'" are givenin,th:jjs,,?e,lr.orandum vithin ~"ich ve believe values fron

'" more conprehe.nsive st~dy vill fall. The sequences of sno~~elt winds.

te=peratures. and de", points should be checked ~~th additional studies.

In addition. if "'2 kne" in detail ho'" sno~c=elt ",ill be computed. ve could

give emphasis to the more fcportant elememts.

P~~ esti~tes for four drainages

A range of estimates of P}~ for 6. 24. and 72 hours for four

,
j ..

drainages outlined on the map accompanying the December 12. 1974 ~emor",ndum

are listed in table 1. These are nuObered fro~ 1 to 4 (smallest to largest).
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The estimates are for the months of August a-; ~e?t~ber - the season

of greatest rainfall potential. For the sn=-~lt season, multiply the

est~tes by 70 percent.

~e estimates take into account numerous co--s~erations including several

methods of codifying PM? estimates made preTi=-~ly for other Alaska

drainages, and PM? estimates from the Weste=: ~=itcd States for areas

....
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Temoeratures and De~ ?o~ts for Sno~~e1t

A. During PMI' Sto=

1. De~ point for PMP centered on Juna 13 = 56°, (assume ~axi~um 1-day P~P

in middle of 3-day storm).

2. For PMP p1ac~ent prior to June 15 ~~tract 0.8°p for each 3-day

period prior to June 15 (e.g. the ~ de~ point for June 12 will be

55.2°p). This -a.8°Y per 3-days nay ~e applied to obtain the max~um

I-day de~ point during the PHP baci: to as early as Hay 15.

3. For first day of PMP storm, subtract lOy from criteria of ~ for 3rd

day of PMI' storm subtract 2°F •

.4. Add 2°F to each of the three daily c:. points to get daily temperatures-
for the 3-day PMP per~od.

B. Temperatures and Dew Points Prior to 3-:ay ~~ Storm (High dew point case)

Adjustoent to te-~erat~~ ~d dew point on
day of 102-'= ?MP

j

.,
i

-'

r
1
-l

Day prior
to PMP

1st

2d

3rd

4th

Tel!loer2t=e (OF)

-2

-1

a

+1

De'" point (OF)

-2

-4-

-4

-5

/<:--/? - "/ JI.J-
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C. Temperatures, De~ Points Prior to 3-day PM?
(~~gh te~eratu=e case)

Adjus~ent of te~erature and dew point on
day of maximt= P:!P

Day prior
to PHP Ter.roe::ature (oF)

1st +1

2d +2

3rd +4

4th +7

Elevation Adjustment

-12

9

7

6

c;; ~ .::.For the 3 days of PM? and for the high de-", point 1"'. apply a -3°F per 1000 ft

to the t~peratures and de~ points. The basic criteria are considered applicable

to 1000 rob or zaro elevation. -
For the high temperature criteria apply a -~': per 1000 ft increase in

elevation.

Half-day Values

If half-day values are desired for te=?eratures and de~ points, the

follow~ng rules should be followed:

1. For the hi~h-ternperature sequence, apply an ISoF spread for

t~peratures and a 6°F spread for dew point. :or example, for a mean

daily dev point of 50°F, the half-day valu:5 would be 47°F and 53°F.

2. For the high dew point case, epply a 11': spread for temperature

and a 4°F spread for de~ point.

/~-/2-~)?
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3. In no case, hovever, should a l2-br d~_ point be used that exceeds

the I-day value for that date. For ex~~, the value not to be exceeded

for June 15 is 56'F, for June 3 (four 3-d=-r periods before June 15) is

52.S·F•

-
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~ind Criteria for Snownelt

Since ~o sets of criteria (one emphasizing high temperature and the

other high de~ point sequences) are given for snowmelt prior to PM?,

~o sets of ~ind criteria are also necessary since the pre-PMP synoptic

situation f~oring high temperatures differs from the criteria favoring

high dew points. The recommended ~nds, tables 2 and 3, are given by

elevation bands. In the high dew-point case, table 2.(~here synoptic
exist

conditionsAfavoring marit~e influences nrior ~ P~P), the same wind

for 4-days prior to P~~ is appropriate.

All of the ~nds presented in tables 2 and 3 have been adjusted for

applicability over a sno~ surface. Altho~gh a seasonal variation in the

high de~ point vind criteria is realistic for the present tentative

criteria, they are considered applicable to Xay and June.-
Sno~~elt Winds During the PM?

Wind criteria for the 3-day PM? are the same for both the high

temperature and high de~ point sequences. They are shown in table 4.
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Snow Pack Available for Melt

Some work was done in determining the me~ ~~d ~im~ October-April

precipitation of record for the available ?reci?itation stations.

These stations and other data are tabulated ~ table 5. The drainages

and available stations are shown in figure 1.

Table 5 also shows the years of record available for October-April

precipitation, as well as a column labeled. "~thetic October-April

precipitation." This gives the sum of t~e g:reatest October, greatest

Nove~er, etc., to the greatest April pre~?itation total from the

available record. rnese synthetic October-6?ril precipitation values

and the means are plotted on figure 1.

Approxicately 9 years of sn~~ course data z=e available for 14 locations

in and surrounding the Susitna drainage. ~ t~ese records, the greatest-
w2ter equivalents were plotted on a ~ap. T=ese varied from a low of

6 inches at Oshet~~ Lake (elevation 2950 it) to an e~tr~e of 94.5 inc=es

at Gulkana Glacier, station C (elevation 62~O it). A smooth plot of all

maxima against elevation gave a method of dete~~ng depths at other

elevations. Figure 2 shows resulting smootit vater equivalents based on

smoothed elevation contours and this rela~.

Some additional guidance could be obtaicee ==~ mean annual precipitation

maps. One such map available to us is i=: ,;o:\..-',. Technical. He:norand= }''1JS

AR-IO, "Mean Monthly and Annual Precipitati=, !.laska." The !:lean annual

of this report covering the Susitna draioa~e is show-u in figure 3.

/ S--:-/ 2- ]2-)
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Tne object~ve of these two stud~es vi~ ~eg2rd to the Susitna drainages

is to atte~pt a better evaluation of t~aphic effects, and to make

a better evaluat~on of sno~ pack avail?~le for melt.

Study of addit~onal starns could give ~ ioportant conclusions and

guidance on ho~ moisture is brought ~" ~e Cook Inlet to the Talkeetna

Mountains and how these ~ountains eff~c= ~he noisture.

Snovmelt crite~a in this quick study is ';~ited to 7 days. Considerably

more work needs to be done to extend ~~;s to a longe~ period. ~1en we

would need to emphasize compatabilit7 of a large snow cover and high

temperatures. More know~ per~ods of ~;~ snowT~lt runoff need to be

studied to determine the synoptic valces of the meteorological para=eters •

...
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Also on this figure is shoun the ~ean runoff for three portions of

the Susitna River drainage based on the yezrs of record shoYn. No

adjustment has been tnade for evapotranspi~::ionor any other losses. '!his

indicates that the actual ~ean annual p=e~?itation is probably greater

than that: given by N'riS AR-IO.

Conclusion. Tice hasn't allo~ed checks. e7aluatiatt. and co~parison of

the sever<ll. types of data su=ri:::ed here. It: aFPears the "synthetic

October-April precipitation" generally is !'ess t!:= the m.ax1=um depths

over the drainages based on sno~ course ~~ts. There depths. or

figure 2. would be considered the least tr~t could be available for melt

in the spring.

&L:~t:ter Studies

'!he variation of precinitation with terrai: feat~res in Alaska is icportant. -
but yet mostly unkno-;n, ~d unstudied. ~ore e£fo~ should be placed on

atte~pts to develop mean annual or mean se25Cnal ?recipitation caps. at

least for the region of the Susitna River. So=e 10 years of data at about:

a dozen or so sn~ courses could be used ~ this attempt. as ~ell as

stream runoff values.

Sooe ~ork has been done to~rd estioating -2Ti~ depth-area-duration

values in the August 1967 sto~; an import~t 1n~t to the present

estimates. Attempts should be made to carr: out a complete Part I and

Part II for this sto~. although data are sparse ~d e~?hasizing the use of

stre2mflo~ as a data source.
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Table 3

Dai.1y "'-i:nd speed (oph)
D2.... or1or 1:0 3-dav PH:'

1st: 2~d 3rd 4th

10 13 4 4

10 13 4 4

11 14 5 5

12 16 5 5

13 15 6 6

13 17 6 6

14 13 6 6

15 20 6 6

16 20 7 7

16 20 7 7

11 21 7 7

-
Table 4

1Unds durin>: 3-day P:lP

'liind speed (::lph)
Day of Day of 2nd Day of 3ra

maximum p~ highest: P:lP highest: P;P

12 9 8

14 10 9

19 14 12

29 U 18

42 31 27

56 42 36

58 44 38

62 46 40

64 48 41

68 51 44

70 52 45

sfc

Elevation (ft)

1000

2000

3000

4000

5000

6000

7000

8000

9000

10,000

Sno"'n,,-lt <rinds preceding P~ for Susitna Basins
for high te~erature sequence

sfc

1000

2000

3000

4000

5000

6000

7000

8000

9000

10,COO

Elevation (ft)

r:....,
f· !
L 'J

..,
, .. ,
:. I

J

['-,

I I
I j

I
J
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Table 1

General level of PM? es~~-a:es for 4Susitna River d~;-ages

Drainage
N=ber

1

2

3

4

Area
(sg mi)

1260

4140

5180

5810

72-hr PMP
(in. )

9-12

7.5-10.5

7:;'9

7-9

•

For 24-hr ~, multiply 72-hr value by 0.60.
For 6-hr PMP, multiply 72-hr value by 0.30.
PM? for inter=ediate durations may be ob~~2e ira: a plotted s~oothcurve through the origin and the 3 val!2S .>,:-=cified.

-Table 2

Sno~elt Winds preceding PM? for S~i~ 3asinsfor high dew point seqt~ce

Elevation
~a'~y ;'-:'='d sneed-'"(ft)

r.,."h)
sfc s
1000

9
2000

12
3000

13
4000

23
5000

3~

6000
35

7000
37

8000
39-

9000
4010,000
42

*For each of the 4 days preceding t=e 3-Ga7 ~-~.

L

1
L

•
b
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Figure l.--Drainnr,e outlines nnd Octoher-April precipitation in inches.
(Upper values a synthetic October-April precipi~ationi

Lower· mean October-April precipitation.)
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Stations with Precipitation Records in and surrounding the
Susitna Drainage

Hean Number
Yrs of record for HaximulB of months for Synthetic ." Heancomplete Oct.-Apr. obs. Oct- Yr of oynthetic Oct.- Oct .-Apr. Oct.-Apr.Station Elevation precipitation Apr. prec. Haximum Apr. seaoon -Eredp. Predp.(ft. ) (in. ) (in. ) (in. )

Susitna HcadowB 750 4 17 .18 70-71 4 23.18 13.77
Gu1kana 1572 16 6.77 56-57 18 12.68 4.19
Paxson 2697 2 8.42 43-44 6 14.25 7.64
Trims Camp 2408 3 23.26 59-60 5 35.82 15.3
Summit 2401 19 14.09 51-52 20 26.59 7.93
TlIl~estn8 3/15 35 21..17 29-30 37 1,0,59 12,26
Sheep Hountain 2316 13 11.91 59-60 12 18./12 4.78
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R&M CONSUL..TANTS. INC. ~024 CORDOVA. BOX 6087. ANCHORAGE, ALASI(A Sl9~02 • PH 907'279'0483. TLX 090'2~280

t!!NOINI!.".

De-OLoo.aT.
PI..ANN4!Ae

.UR\ltEYOAa

June 19, 1981 R&M No. 052302

Project Manager
Susitna Hydroelectric Project
Acres American Incorporated
Liberty Bank Building
Main @ Court
Buffalo, New York 14202

Attention: Mr. Dave Crawford

Re: Probable Maximum Flood, Climate Data Retrieval

Dear Dave:

JUMiEA.U

:,.... 1"-'1

3-13-80~
7-17-80
7-18-80
7-20-80

F",paAHKS

Installation Data

ANCHO"AC;~

Station

Watana
Devil Canyon
Denali
Susitna Glacier

enclosed is a summary of summer 1980 peak discharges. Good luck
your program. Please call if you need any additional information.

The peak flood of 1980 for the Susitna River occurred on July 29.
Enclosed as requested are- climate data for this period at all NOAA stations
in the Susitna Basin and from 4 of the project weather stations installed
last year. Two of the weather .-.tations, Kosina Creek and Tyone River,
were not installed until August 1980 and therefore there is no data for
these areas. Of the four stations included 3 were started up in July 1980.

.
I)

... --i

~,~i{_j
jt<: CO/)Q:

rlAS41/~.
1 ,- tJ

f- I ;:.'~ ~+ Very truly yours,
. "~-I

-.- . -.'~-I - R&M CONSULTANTS, INC.I . ~. i

~I r-- :.~ i~'~I:- /k-/~~
-rJ -:- ~-'R C ! t
-':lZ1lB1f ..-/1. o~ert F .. Butera
,J J-4j.A taff Engineer
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· /

MONTHLY MAXIMUM DEW POINT TEMPERATURES

ANCHORAGE, ALASKA

1950 - 1981

FROM N.W.S.

24-Hour 12-Hour
Month Year Averaae Average...

May 1974 45 48

~ June 1969 54 56\.

July 1979 57 59

August 1977 59 62

-
September 1979 54 55'
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I'l&M CONSUI..TANTS, INC.
g .... OlN••A.

aeOLOGISTS

p\.,ANNaRS

June 5, 1981

502" COROOVA • 80X 6087 • ""'C"'OR"GE "'1."5K" 99502 ...... 907-279-0483. n.x 090-25280

R&M No. 052302

Project Manager
Susitna Hydroelectric Project
Acres American Incorporated
Liberty Bank Building
Main @ Court
Buffalo, New York 14202

Att~n tion: Mr. Dave Crawford

Re: PMF Climate Data

Dear Dave:

As per our letter on April 3, 1981, concerning the retrieval of PMF climate
data, we are enclosing the following information:

(a) Streamflow data for the ~usjtna River at Gold Creek for the five
maximum peaks of record for the spring event (May-July) and the
summer event (August-September).

(b) Antecedent precipitation data (before and during) for the
corresponding spring- and summer events listed above, from the
eight Nati9nal Weather Service climate stations listed in the
April 3rd letter.

(c) The monthly maximum 12-hour persis~ing dewpoint temperature at
Anchorage for May through September.

Definition of the maximum rising rate of temperatures for each of the eight
National Weather Service has' been started. However, we have inadequate
data to send you at this time. To expedite setting up the SSARR model, I
am sending two reports by the National Weather Service on the probable
maximum precipitation for the Bradley Lake Basin on the Kenai Penii1sula,
approximately 220 miles to the south of Devil Canyon. There is information
on temperatures before, during and after the probable maximum storm on
Page 11 and Figure 6 of lIStudy of Probable Maximum Precipitation for
Bradley Lake Basin, Alaska ll

• These reports were reviewed by the National
Weather Service in 1979 for the U. S. Army, Corps of Engineer, and found
to be still appropriate for the Kenai Peninsula. While the storm was
derived for a coastal regime, the temperature data may be usable as initial
values in your study. Meanwhile, we will continue to retrieve the
temperature data.

r"IASANKS JUNE'AU
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Page 2

Also enclosed are copies of several papers from my files which may assist

you in setting up the SSA R R model. Included are research reports on

runoff, heat balance during the snowmelt season, evaporation f solar

radiation and transposition of hydrologic data for Alaska.

If there are any questions, please feel free to call me.

Very truly yours,

R&M CONSULTANTS, INC.

Stephen Bredthauer, P.E.
Senior Civil Engineer

SB/kap

-

/S'-/2-362
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ALAS~A WEST OF LONGITUOE 141- 109

9,500
1l,500
7.~00

6,500
6.000

19.000
17,000
15,000
13.000
11.000

5.S00
5,500
6,000
5.500
5,500

SEP

14,000
16.600
21, ..00
26 • .1000
22.000

13,900
12,300
11,800
11,800
1".000

12,600
12,500
13,000
13.900
14,900

372,100
12,400
26, ..00

5,SOO
2.01
2.25

138,100

22,200
20.1,00
19.aOO
19,500
18,700

17.200
17,000
18,500
19,700
20,000

AUC

16,200
14,400
13.l!00
13.600
13,000
12,900

20,500
21,800
22.000
21,500
22,100

19,000
19,900
20,000
19,300
19,700

22,100
26,1,00
26,300
21,500
111,900

597.900
19.290
2&.:'00
12,900

3.13
3_61

1,18614

lC-FT 7,451,000
AC-FT 7.885,00'0

JUl.

24.8()0
25,500
26,~0

26,200
26.200

18,500
18"900
19.900
22.700
21 • .1000
19,.1000

Ill.600
111,500
17.5<10
17,~O

18,300

2S,500
2S.000
22.000
20.500
19,400

23,800
23,700
2S.000
26.200
27.200

26,900
26,500
25,800
24,100
24,000

705,800
22.710
27,200
17,~0

3.70
".2&

1,40014

IN 22.611
IN H.Ot

250100
24,100
2S.300
26.100
26.800

JUH

27,000
25,300
25.700
26 ....00
26,300

20,600
20,400
22,700
26,100
2& ....00

63,800
70,700
"'8,6'00
38,200
30,900

21,300
33,800
38,700
51,900
62,300

62,SOO
... e,400
34,800
25,200
21,500

1.032.9M
34 .... 30
70.700
20.400

S.S9
6.24

2.049"

9.000
13,000
19,000
25,000
26,000

""'.,

24.000
25,000
27,000
30,000
30,001»

2,.500
3,000
3,600
4.600
5,800

2~,OOO

21,000
20,000
19,000
18,000

l11,OOO
19,000
20.000
21,000
22,000

CfSM 1.67
CFSl'I 1.7.

678.500
21.890
55.500

2,SOO
3.55
4.10

1.J.46M

30,200
32,~O

_ 35,700
36.300
38.900
55,.500

APR

1.700
1.700
1,700
1,700
1,700

1,600
1,400
1,400
1,600
1,700

1,700
1,800
1,900
2,000
2',200

1,700
1,600
1,600
1,bOO
1,600

1,100
10700
1,700
1,700
1.700

1,700
1,700
1,700
1,700
1,700

Sl,300
1,710
2.200
1.400

.211

.31
101,800

"IH 950
~I1t 1,600

",.

1,800
1,800
1,1100
1,800
1,800

1,800
1,800
1,800
1,1100
1,800

1,800
1,800
1,800
1,800
1,700
1,700

~oo

1.800
1,800
1.800
1,1100

1,900
1,900
1,900
1,900
1,900

1,900
1.900
1,900
1,900
1.800

56.500
1.823
1,900
1,700

.30

.34
112,100

10900
1,900
1,900
1,900

FU

2,000
2.000
2.000
2,000
2,000

2,000
2,000
2,000
2,000
2.000

2;000
2,000
2,000
2,000
2,000

2,200
2,200
2,200
2,200
2,200

2,200
2,000
2,000
2,000
2,000

511.1100
2,0211
2.200
1,900

.33

.36
116.600

2,200
2,200
2,200
2.200
2,200

2,200
2,200
2.200
2,200
2,200

2.200
2.200
2,200
2,200
2.200
2,200

JAN

2.200
2.200
2.200
2.200
2,200

2,400
2,200
2,200
2.200
2,200

2.400
2,400
2, ..00
2,400
2,400

69,~0

2.239
2,400
2,200

.36

.42
137.700

2,400
2,400
2,400
2 ....00
2,400

DEC

2,400
2,400
2,1,00
2,400
2,400
2,400

2,600
2,400
2,400
2,400
2, ..00

2,600
2,600
2,600
2,600
2,600

2,600
2,600
2,600
2,600
2,600

2,800
2.600
2,600
2,600
2,600

Huilnl. discharge, 82.600 cfs June 17 (ga9a hei9ht. Hi.04 ft); minimua daily.

Maximum discharge.' 90.700 cfs Jun. 7, 1964 (gage height. 16.58 ft); maximu.
24.48 ft May 10, 1954 (ice jIQ); ainimu. discharge not determined.

77.800
2,510
2.800
2,400

...1

.1,1
154.300

3,000
3,000
3.000
3,000
3,000

3,000
3,000
2.1100
2.800
2.800

110'1

2,800
2,800
2,800
2,1100
2,800

3, ..00
3,200
3,200
3,200
3,200

3,200
3.200
3,200
3,200
3,000

3.600
3.600
3,400
3,400
3...00

DISCHARce, 1M CUBIC FEET PER SECOkO. VATeR yeAR OCT08!R 1911 TO SEPTE"8ER 1912

92.800
3,093
3,600
2,800

.SO

.S6
1114,100

OCT

5.300
S.600
5,S20
5,200
S,200

8,190
8,220
8,280
8,160
1,S60

7.380
6,900
6.1,80
5,.550
5,050

5,000
4,800
4,600
.. ,1,00
4,400

6.930
11,870
7,200
7,530
1,530

.. ,zoo
4,COO
4.000
3,800
3,8eO
3,600

1ll1. 2 SO
5,847
8.280
3.600

.95
1.09

359,500

EXTREMES.--Current year:
1.600 cfs Apr. 17-24.

Period of record:
9a9. height observed.

RE~~RKS.--Records good except those for the period of no glge-h.ight record, which are poor.

1
2
1
4,

DRAINAGE AREA.--6.160 sq af. approxfmately.

PERIOD OF RECOR~.--August 1949 to current y.ar.

GAGE.--Watar-stag. reco~d.~. Oatu. of gag. is 676.50 ft !bove mean sea level. Prio~ to June 6. 1957.
nonreco~ding gage at sam_ site and datu•• June 7. 1957 to Jun. 2. 1964. w.te~·stage recorde~ at site
0.3 ail. upstreaa It s.~e datu••

15Z92000 Susltn. Rlve~ It Gold Creek

LC1CATIOIl.--Lat 6Z-46'04-. long 149-41"2S-. In IlWIt sec.ZO. T.31 " •• R.:: W•• nea~ left bank unde~ AlAska
Railroad b~ldge. 0.1 aile downstrea. fro~ Gold Creek. 0.9 mile north of Gold Creek rail~oad station.
and 2.0 miles downst~ea= fro. Indian River.

AVERAGE OISCHARGE.--23 y.a~s, 9.843 cfs {2l.6S Inches pe~ year. 7.131.000 Icre-ft pe~ year}.

•7
•9

10

11
12
13
14

l'
16
11
18
19
20

21
22
23
24Z,
26
27
2a
29
30
31

CAl. YR 1971 TOTAL 3,756.320 "ElM 10.290 "AX 77.700
WTR YR 1972 TOTAl. 3.975.050 ~EAM 10,860 "AX 70.700

MOTE.·-~o .age-height record Oct. 18 to May 23.
H.--E~pressed In thousands.

TOTAl.
~eAN

"AX
"IH
CFSM
IH.
AC-FT

CAY
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DAYS TO PEAK DAYS AFTER PEAK'

SUSITNA RIVER AT GOLD CREEK

FLOOO STUDIES

DIMENSIONLESS HYDROGRAPH~

MAY - JULY / S--/2.-3'T:

~ I
~&M CClNSUL.TANTS. fNCJ MARCH--- -- - - _.-

54,000
79,900
85,900
58:400
7f"'1 ""f"'If"'I

Pea k 0 is c ha rg e ~~;.;;~.;.;~.;;.ill~I~_----~~u-L-s-A-I-T-S-N-K-A--A---H~~~~~R-W-O~E_E-L__R-E:C_A-T~R_U-I_:-_-H_p-O_R-_o-R_JIi
(c fs)

Date

Median Curve

June 23,1961

June 15 , 1962
June 7, 1964
June 6, 1966
_I •• no '7 lO"'~

LEGEND

•••••••
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M.an 8,890 A.c-t't ',(,36,000
....an 10,5&0 Ac-!"t 1,'45,000

IUn 
IUn -

.uJ.SKA IIl::S':' 01' LCIiO~! 141°

2920. Susltna Rlver at Cold Creek

e.t.l.ncal"' y.ar 195.: Max '1,800
".t.«r ,....r l'S&-5t: P\aa. 5'.100

• D1acha.r-c. ~••u..-r-...nt =.&4. CD th1. c1a:r.
• t:l;;2:"... :sa.-d 1A thou.aa.nca.
!!:!1!..--Ko PS.-1'I.4nt N'ec2"'d Oat. 1-'. 8-10, Oet. 11 to Mar la. exe.~ oeeaalcnal ,... •.cU.,nc. (at.sedlse~. rw.1..AtlCft &rree~eod. by lc. d\l.r~ .oat or per1.~a), Xq Z3-ZS. !t:...... 5-11. 18-24, J\L.l7 13-lS.17.. Z4. Z£. 21 • .L\&C. Z. 3. 't 1£-19. 21-2:3 • .lUC. Z7 to S~Pt. 2. .Dlaeh.&rsr •• t1..=.&t.e<1 on ba.a1a or10 d.laC:h».r"I'e ...... \,Ir,Z'Ya.ent....... ther r-corc:tJ. a.nd !""f,"co",-a tor at.elon nrU" :-nalt. J"'.a.tl.nuaJc.a. lU."er atP"a.l.-r. Cb\l.l1tn.a IU••,. !WILl'" ~1Jc,.e..att.Da. a.nd )&401'\&1\A .P.1l'1':" n.e...,. H~.

koeat!o~.--Lat 62°46'15°. 10~ 149°41'20°, on rlght bLnk 0.2 el1e upst~es from Cold~reeK. 0.3 e11e upat~a. fres Ala.ka Ral1road brldge, 1 e11e north of Cold C~ek ra11road atatlan. and 1.7 el1e. downstreaa froc lndlan Rlyer.
Dralna5~ area.--S,160 aq =1. approxl=atelr (tnolUd.a that of Cold Creekl.
Reoords avallable.--Dl.o~~oaa: August 1949 to Sept~b.r 1959.

~ne=lcal analyses: ~~r 1951 to October 1952. Ootober to Xov~ber 1953, June to3ept~ber 1955. June 1956, Jan~ry to Sept~oer 1957..ater te~peraturea: June to Septe~r 1957.
Sedl~ent records: Aprl1 to Septe:ber 1952 and June to Septesber 1957 (dal1r);/!loy 1!l53 to A~t 1956 [perlodlc. ,u:""er =<>nths only).

Caae.--Water-stage recorder. Datu. of gage 1. 676.50 ft above a.an aaa leval. Prior to---rune 6, 1957. w1re-.elght g&se at alte 0.3 al1e do.~treaa at aa•• datu-.
Avera •• dlse~~rs£.--10years, 9.856 cfa (7.135.000 aore-ft per yetrl.
!xt~~e,.--~1=u=dlse~rge du:1ng lear, 62,300 era Aug. 25 [gaga height, 15.42 ft);:1...,l:::uJ1 not d.ete~tna<l.

1949-59: ~~ dLsohaoaa t~~t of Aug. 25. 1!l59; :1Xl~ gage height observed,24.48 rt ~r 10,1954 (loe Jaal, .lte then tn ~e; =1nl~. Cl.charge not dete~lned.!'load 1tl I".ay 1919 reached a atllg. or 19.2 t't. result ot' lc. Ju, froll 1tlfor:oatlanby Bureau of Reol~tlan,

~,--R&eOrd. poor. ~e d1u.-r~ fluotuatlon caused by glll01er celt at .ouree.

ray Oet. Moy. o.c. I Jaza .. "po. "-r. APr. lIay JJ.::'l. JulT A~. S..p~.
1 5.~

la.1001 ;)o.zool z5 • ..oo1 <l'mZ 1,200 (-) 19.sool Z7 .6001 Z5'oool ,8, -~ a,agg zz,..oo\ Z7,400 2&,000 ·~S.:x)O, ". Z7 .800 Z3.8OO %4.0001 ;)Z.OOOS ',000 za,ooo 23.000 42.0001 27,..00
~,4OO• $,500

%8,000 za.ooo
19,700\

Z4,5oo7 ·S.240
(-) Z7.OOO 26 t 600 18,600 ZZ ,800• S.lOO Z.liOO 1,100 1.'00 1,000 Z5,COO 25, coo -16 700 %l.300, 5,:00 1.500 Z;).OOO Z3,9OO ~ 1',50010 •• 400

%0,000 Z1.,3OO 17.!IOO1 1',700
U

l!,ooo 19,1'& 15 .8OO! 13 ,100lZ - ~
2" ,~. 20,:00 1.3,90013 (-) .1 7 ••00

_5. __

~I
11,1:.0 1.3.20016

19 ,ZOO ZZ,~oo lZ,700l.S
20,400 Z9,OOO Z3,~ 12 ,4005.300 '11011

15,000 %1,400 ~7.200 ZS ,000 12.20017
ZZ.OOO ZZ .ZOO 26,000 Z6,COO lZ.ooo11

(-) 37,000 2'3,0::>0 ;)0,000 Z9,OOO 11.,::0019

~
Z;),OOO Z9,000 SI.evO 11.00020

~, .,j~ ZZ ,000 ZS,OOO 41. 4001 11.000
Zl U,I00 n.coo '2:4,000 '0.000 10,500zz . I,ZOO -za,ooo 24,:-00 Z::,OOO 31,000 9,9&0z;s 1,700

1.!lOO 1.'00 1.500 23,000 Z5,COO 21.000 '0,000 10.100Z4
Z5.ooo Z7 ,coo ZZ ,000 H:l88 10.500zs
Z7,OOO ~7.aoo ZZ.200 10,100

21 3,500
27,'00 Z5,OOO Z2.ooo 51,ZOO 11.,00027
23,200 23,500 Zl,ooo 45.0001 10,'COZI
Z3.200 Z3,700 Zo.aoo

43'll. 10,400
n - Z7,avo 25,400 21,400

~~:~ liJ8§
30 ------- Z4.Z00

-~ 21,600:II ----_.- ... _----- ... -.- ..'" ZO,'OO 25,800 .39,000 -_ ... __..-

=169,140 &4.500 4£.900 44.900 ~" 600 SO.380 ~7'sool''5'aoo .",700 775,000 958,aooI507,7104.au Z.l.S0 1.513 1.". 1,507 '10 1,Z5O 15."0 2:3,~O Z5,Ooa 31.1~lla,9Z0k-('t 295,800 127,:xxI ss,O%O e"o&O 7Z,aoo SO,Z50 74.::ac 983,000 11.388 .1,5.37 H,917 11,007

74
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I 0130 2••1 210' Z'OOI IctoO l-ft. 1_00 >004. 1~.Ofl )000" 1"~o ~ Olf'lfl

• "0' 1'.' 2\0' Zoc# \ .... 140ft 1""0 1~OO ''''0'' 1 7'00 ,1l1~" 'O~l)'", ,no l5'Q 110. loot' 1900 ,to, 180. ,~oo 1 7400 .. l"rOft 1"3ftO 11~O"• 57•• 240" lleo 200' 1·01 I.e. 1""0 1'''.0 211"""'1'1 ''''toll 0 'O~(l" 1 ).Cft• 51'5, 2301 110' 1000 1-00 1_00 l~G' 1"POO 1'1400«" 1100ft 11Zt'll\ t )1(J#'I
Ie S71, n •• llO. laO' 140. 1'0~ 1-'" '·0. In.Oft ,~.oo I'llno t z,.,,,,
11 ,... 1)', llO' 100' 1"1 1'0"
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'''00 )40?fU' 1510D lal1lt' lll.e

Il ST~' Z300 110. 2000 1900 ""fl 1_"'0 ~Ano JIII\Ofl 7.'0" '!"l~a 11''''''
U ~... Z30. 1101 lOa. 1_00 1·"''' 1-00 '170' )"'\tl" ""'''''0 17~I\O 1('1TQ)
\>- !"Io Zl" n •• loa. 1400 Itao IA"o llttlO l·'5~I'l ,~)OO 1HI", ~_."
IS 5:10. 11" llO. 1000 \.00 1'." ,,,An ..... )ASO" )0100 tfl40flO t01rl1l
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17 • 72. l30. Uo. 2001 1_00 ItOft pUla ,~.n. Jaoot' 2ftOCO l"~n. ,.....
I. ..,-. lJD. lOt. 200' 1t01 '''C. ttno 1.... 00 )~"Oft l~eoo nett'l. ,.....
\9 .21. lJOG 10.' 1001 1'00 I""" \'00 2"tf'lOO )1."11" ~, ..oo 160znl 1;9:""
It ,... lZ" Z... lao. 1'0' 1'01 1.... 3)""0 lalOfl ')IlOt' 1

60
'''' .1'u·

1I ] ... Zit. 10•• lOa' 1.0' 1"'0 \ ... ).""t )S.Ofll 1)'01' 151e. A ... ~'"
II 3'0. 2Z" lOa' ZOOI 100. 1". '.0' ).'00 )1t'0" Z~]Ofl '!at,." ~I"-
U 3". n •• 100' l?QO 1·00 I'" ZOOI 'S,..- '''lO'' 1)"('0 '''''''GO 541-
l'o JSO. 1200 ZoO, 100' 1'0" 1-00 Zooo )7·00 111\01' 1·""" 'Stief' Sfro>-
lS ) ..... llO. l'" lool 1'0' I.e. 20na Jll0. 1'1"" l50" IS·oO '~l"

I. ))" fl" 10'" 1'01 1'0' 1.fliO 200t ".OO l"ln" 14lioC'Oft t'Sltut
S..·"If ]lOa n.o ZOft, 1'0' 1*0' "on ltoO Z'!"t 00 ,,7"fIt,. 16C'0~ I""'~" c,Sto'"

" )10t lZr'lO 1001 ltoO '~OO t·fIt. l100 1"0~ )0.0'- n,pn l:l"ftG S··...
Z. :3101 2200 2001 1·00 '''01 l.OO ZlC'O Z·""O "'00" I'f>OI'lQ 130cC! s,-cn
l' )000 lZOO 2eOt 1"01 10~O llaO 27'\00 lb ..Ml '1)01' 1)1"0 ~>.

n Z-., ZOOI ltO. 1'0. ,n~'o ll"~l't 12"'0'

TOT&", 1St"0' 7060' ')700 'I"'o~ 5"0. -;It'ftl'l 5"1'0 SOI~I)O ....".~",. a'_'flO '171"" ' ..... 40'1'
O{ ... "'01 13~1 Z.,.. 1°•• '·00 l'on 1·1u Ibl" liS" 1'''''407Z 171 ..1 .,., "-.. AOI0 1100 lUI 200t l'Ofl 1'''U'1'I 17ro JQ10= )·~O" )'Ol"" 11~A" ,,_1\1'-." 1-00 lUI 1000 1.OD 1-00 l'ft(l IllftO Z"('IQ }JOt''' )'."1'1 l1UO S_o'"
IoC·" 30\1'. 1400000 ll'J" IZUo. 10t'0C: 11,.,,," 1131ftO O~lnft 11''110'''' 1,;1'0;'\0 1,.,,,,1"0'" "' .....,."
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,. I'.' rOf~ .. lSl'il' ·1.- IIJ" ... ltaoo. '1" lUO aC .... ,. 51 ....MIO.,. 00 1'UI TOtlo... JSIZ.lO Mr ... "". .., J't,/:o -I" lllOD aC-''' 1t n1lo00'"
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CACZ:.--4ter.5~. recorder. ::a~u:l or pgt' La 676.)0 !"': above ~n Se"5. level. h10r to June 6, 1957, :'l.ot".r~::-=~ ~e a~ s.a.:.e si.~.
a..t>d elatl::. JW:lI' 7, 1957 to J=. 2, 1964, ~:er-,~. recor:!er ..: .1tt ().3 :::11e "ps:~ ..t sa.= clo.tu:.

u:x::.'l'IOl{.--~t 62'1.6'04', 10,,", l!19'41'2S', !..l:l. :;-4,,,,,.20, ':'.31 :f., R.2 •. , ::.e..r ld't l>s..ci u=er Ab,;'" ?....il~ :ridge, :.1 :::1'.
do\iQ.5.~res..m t':a:a Go.ld. Cree" 0.9 c.1.le north ot Cold Cre-e~ :-s.11roa.d st&t.1:J:, ..::.:1 2.~ =iles do...~t.relS..C. rr~ ::-.i:..an. Rlv~:,.

SEP

'1.520
9 • ., .. .,
5 .... 70
5.16C
a.lee

11.701:
I: .30':'
lO.q:lO
1'" HIli
lC ,40"

1\ .100
11 ,5':'·:
11 .ao~

1) .1 ~C!

11\.300

16.2('''
1~.400

1) .2.,,,
12.000
!.2.t)t:'~

1 r. 40 J
ZZ .8(,~

27.0C'.)
26.7':!()
2".1 CO

22.10C
:q,ooe
IT.400
110.9';)':'
!6.BCI"

433.270
14 ...4 ("

ZT.O!""'.1 ~l)
85Q ,.0·'

we

22.70:)
2Z.3~"
Zl .3;)0
18 .900
17.:l00
16.7t'0

31 .OCO
2T~700

22.'1e!',
21 , ..0.,
22. ~OO

30 .g~{\

H.OO:!
22 .000
2C •• 00
2".700

21 ••00
26.4Jj,J
3:l .5C~
26.5"0
Z3 .1",)

22.700
2"! .100
35.7CO
51 ,:~o

71.7:0

15.0 0'
6" .600
51. :,,')
410 .:0·)
38.4.:10

98'1.100
31 .~ 10
77.700
I!> .10:)
1.9102M

JUt.

J6 .11:'0
33.000
27. aoo
23.600
21,300

2e,300
2e.5C'C
21,noo
2r.7"0
22.1ro

22.4CO
24.000
2°,bCO
34.5':0
36.701:'

Z1 ,8eo
21.700
1 ~. 71)0
16.CCO
14.500

17.ceo
zt ...t'"
21.400
22 ,500
21,400
21.300

JS .300
27 ••CO
22,700
21.·:CO
20.701:'

742.4('0
2'! .951)
)8 .31:0
14 ';00
1.4731'

JUh

28.300
24.'100
24.800
2" .300
25,800

39.10e
38.2eO
31. ace
36.40e
4>l.S')O

2... 801:
34,401:'
36.600
41.60n
42.0"0

2Z.0~1:'

30.0rc
34.000
36.',)(,
50."'C

1<).0'::0
10."·J('
1 C. ooe
12.0:0
16.ceo

5'1.000
66.3"0
5 i. 7')0
"1.0.,0
34.000

'18!.COO
32.910
66.3')C
10.'00
1.9601'

2. ace
3,000
J.2CO
J."CO
3.60e

2,COO
Z.lOO
2.2eo
2 ....,0
2.0(\0

1.7eo
1,7eO
1.8CO
1.900
2.eee

6.5(10
7.0eO
1.5CO
8.::J00
9.000
9.5CO

1.400
1.5:'0
1.5r.O
1.60e
1.6"0

3.80C
4.400
4.300
5.500
6.:00

116.101:'
3.145
t;I.:'OC'
1.400

l3~.JOO

AC-FT 5.847.'00
A1:- FT T.421.'00

'15<:1
'150
'I5Q
950
950

APII

1.10n
l,1eO
1.100
1.100
t0100

1.000
1.:jno
1.0o:ll:'
1 • .,00
1.000

1.200
1.200
I.JOO
1.300
1.30e

1.100
1.2')0
1.20'
1.200
1.20",

1.000
1.",,'1
1.,100
1.000
1.00')

32.450
1.0S2
t.3C'I)

950
1:4.311C

"IN 750
111'1 950

'15e
950
'iSe
950
95C

'15t
950
'150
950
950
'ISO

950
~5e

950
S5e
sse

liAR

95C
95"
95C
'15('
950

'150
£,J,O
'1')0
'i5C
950

'150
~5C

'150
950
95C

29.450
~5e

95')
'150

~S. 410

MAX 31.600
MA X 77.700

1.000
l.e')O
1.00C
1.0eC
1.0CO

1.000
1.00n
1.eoC!

1.0eo
I.C':O
1.0eO
l.o,:e
1.0eC

1.10t'
10 100
1.100
1.100
1.lCO

1.1"0
hl00
1.100
1.1130
10 ICC

1.0CO
1.COO
1.000
1.000
1.00e

29.000
1. O~!
1.10n
1.000

57.HC

JAN

1.400
1.4(\0
1.400
1.400
1.300

1.50'.)
1.5CO
1.5"0
1.500
1.50C

1.700
1.600
1.600
1.1>00
1,600

1.200
1.200
1.200
1.20C
1.200
10200

1.300
1.300
1.300
1.20C
1.200

1,8eo
1.800
1.700
1.7('0
1.700

44.700
1.442
1.800
1,200

8S.660

CEC

2.20!!
2.20':'
2.000
2.000
2.000

2.400
2.400
2,400
2.400
2 .40~

2.6"0
2.600
2.600
2.60C
2,600

2.400
2.40'.)
2.20C
2.200
2.200

2.OCO
2.60'1
2.600
2.4(l0
2.loQO

2.0:10
2.000
2.000
1.900
1.900
1.800

n.ooo
2.290
2,bOC
1.S00

11,0.800

HOV

3.000
3.000
3.000
3.000
3.000

3.600
3.6(l0
3.60il
3.600
3.400

3.800
3.S01)
3,BOt'
3.BOI;!
3.S00

3.400
3,400
"h2CO
3.200
3.20!!

2.800
2.eOO
2.S00
2.800
2.800

O!SCHAA~e. IN CUBIC FFET P;R SECO~O. WATER YSAA OCTOBFR 1970 TO SEPT:!'4BS_ 1971

4.00e
4.000
4.000
4.000
4.000

102,200
3.407
4.000
2.BOO

202.700

e..ooo
5.500
5.50')
5.500
5.noo

eCT

II.COO
6.500
6.5110
6.eOO
6.0no

4.400
4.Z00
4.200
4.000
4,OOt'

1.620
9.Cl)0
7,500
6.500
6 .n';)~

4.0ao
4.000
4.000
4,000
4,000
4.COO

5.000
4. BOO
4.S00
4.800
4.000

163.920
5.ZU
9.0CO
4.000

325.100

1
2
3...
5

If>
17
18
19
2':'

21
22
23
24
25

e.
7
a
9

10

11
lZ
13
14
15

Zf>
21
Z!
29
30
31

DAY

CAl. VR 197~ TOTAl. 2.941,S60 MEAN !.076
wTR VA 1971 TOTAL 3.741,590 MEAN 10.250

N~.--No ~e.helgtt ~eec:u Oct. 2 to J~. 9.
K.·-rx~ress~ ~n thOU$&DdI.

TOTAl.
MEAN
!'4Al(
MIN
AC-FT

AVE:?.....GE DISCl!A.RC!.-22 yeu" 9,797 cr. (7 ,098,000 acre· t't per yesr).

=P.:..~.-Cur:""nt year: ~ dbcl:L.-p, :l7,1000 ct, ........ 10 (""4e u1;:t, 16.36 r-:.); ::i.c.1= dAlly eli""'::":;", 950 ct, :.::u-, 1 to
Ap:. 5.

Period ot record: ~el1sc~, 90,700 ct. J=_ 7, 1964 (~. ~.~ht, 16.58 ~); ::a.x1.::.l:o ~e :.ei,;.':t olae~, 24,48 :t
Msy 1IJ, 1954 (ice ;=); :.1= db::"ri. oot eet.=-Oed.

(

(



Cllc
Vau

1
%
S,
.5

I
1

•,
10

U
U
1.3
14
1$

111
17
Hi
X~

:eo
Zl
n
lS
H
2.5

II
%1
ZI
ZJ
30
n
'l'=tJ
x..."J,e-n

I!
f'

f

[.
~
i

I
I
I

h
if
I'
i',I
I'
I'
"I!

......... -

Prlor to

!:lay OCt. .0". Oooc. .1..... 7.tt. l 1lU'. I Apr. !'lay .1wwt July lue. SepC•
1 1!,5§g ;:ig§ 4.0001 t,:OO!

,.=~
1,100 " ,(Za 56,500Z -1 ,a 4,100 Z• loCO

'::~I
-1,;'00 4.c.o

,%, 9001, 10,.00 5,100 4,200 Z,loCO 1,200 ',170
:~:m

4 10,000 3.000 4,300

:l
1, '-00 1,::00 5,ll.O:I 1.$00 '.~ ;,;00 t,~ ::. ...00 1,200 ·5.~SQ

51'0001I .,&00 4,500 ....00 2 sao 1 !OO 1,~ 5,~ U,l001 t,co 4,500 4,,00 ,w b;ll 1.200 1,3001 6,100 28,600I 1,810 -4#400 4,500 2. 4001 1. <.00 1.010 &,<1,0001 .8,500, ',1<0 4,ZTO , .2::.0 2,200
l.;oa~t- 1. <.00 1,2S01

\a25'OOO I
10 ',610 ~.~SO 40,100 2,100 1,.001 ::',.100 ',080 .ze,ooo .,z'.c:oo
U t,;:I~ 4.;:1%0 ',000 2.000 1,:00 1,500 " &.30 &25.000U !,~ 4,2JO 3,llDO 1,SOC 1,3001 1,500 10,/100 ..zz..:::oo.a.22,OOO1.3 7,770 3,910 3,700 1,800 1,3001 1,:00 10, ,co H,9oo14 ',4&0 3.720 3,500 1,800 1,:001 1,400 12.000 H,2001.3 ',no 3,740 5.400 1,bOO 1 •.300 1,<00 1l,ZOO &,<1,000
11 ',7~ . 5,7<0 ",250 1,aoo 1.JOO 1,'001 11 ,000 &20,00017 ,,SOC 3,950 3,110 1,/1001 1,:00 l,SOC lO,SCO aU ,00011 7,2%0 5,820 3,000 1,)00 r.m 1,500 &10,000 a18,QC)Ql' 7,.540 3,S80 a: ,'00 l,~ ,< 1,500 .12,000 a18,COOZO 7,610 5.520 &Z,1OO %,000 1.200 l,~OO . 13,000 -1',000 ala,CO)
Z1 7,'90 3,280 2,600 2,000 1,%00 1,<00 a17,COO ...18.000n 1,5eo 3,090 2.500 l.~ 1,200 1,400 &23,000 ..17,00023 ',000 %.900 %.'00 l,aoo 1,200

1,100 1 ....00 ..Z5 COO &16,000 "',SCO24 1,600 2,500 %,.300 1,700 1,200 al'500iaZ~ al.S,OOOZ5 7 • .00 Z,SOC 2,300 1.700 1.200 Ll,700 a.z3,OOO

I~'OOO
%1,000 &.1", (X)()

ZI 1,100 3,000 ggg 1,'00 1.%00 &1,900 &2Z,OOO a1',CO() aU.OOO%7 5,200 3,%00 1.600 1,%00 &2,1001&15,000 &21,000 aU,OOO%a ',000 $,.00 %,200
4~

1.%00 2,J50 &11,000 LZ' ,:::.00 -1% ,'002' &.ZOO 3.'00 2,200 41, - 2,6ZOI&17 ,000 &32,000 l%,COO30 5.800 5.500 2,%00 1.500 ----- _.3.,.O.Z.q :i~:~ -31,400 aU ,00051 S"CO
._-_.... 2,JOO 1.500 -_.--- .. _--_.- 3'2, ,00 'aU ,000

..._-_....

=%54 •.570 111,510 101.170 60,900 38 '6001 .5.5'
600 1 "'~15'" 71°1771'0001'°9 ,200 1598

•
800

In8 ,.500',21% 3,s.s" 3,ll4 1,955 1,~7 1,1". l.~ 12,900 25,700 ZZ,UO ZZ,5-40 7,S50~ 50;,900 %55,300 200,100 UO,bOCI 17,600 70,S10 91,2'-0 79l,900 1.1.529 '1.'01 Il.Ja, ."'49,300

C.Sj.--vatar-staga recorder. Da~ ot ~e 1& 676.50 (t above ",ean eea l~val.una 6. 1957. v1..-e-.el~~t ,a,e at alte 0.3 ",11e downatreaa at aLma datua,
heMge dt~cr.arg",-91ean.9.778 cra (7,079,000 acre-tt per rearl,
£xt~e.,-~1:u=dIscharge d~-tng lear, 49,600 c(. Aug. 3 (~. height, 14.74 rtl. eaxl~ gaga h.lg"t. 14.91 (t Dec. ~l (le. Ja:); =1n~ dl~cr.arge not d~te~ined,1949-58: ~ax~ dlscr~ge cbserored, 58.100 cr~ Aug. 26. 1955 (gage height, 14.20tt I. alte the" in \Ue; l:U~ gage hatg"t cburored. 24 .~8 (t Hay 10, 1954 (lce Jalli.alte the" 1n use; ::1n1J:ull d~cr.arge not dete:-::1ned.P100d in ~.ay Ig19 rea~~ a stage or 19.2 rt. re~ult ot lce Jam, r~ tnro~tlo" byBureau ot Recla=tlon,

2920. SIU1tna Rl..r at Co14 Czow.lr

• OUcJ\.Lr':le ~••Ul"9~nC a&4. cc 't.h1,. 4.a~•• z:.x:;,r. ••.-d 1.n thoua&ZXSa.
& JCo ,~.-h.el~1: :""e'eor=; ~1ac~ ••t1.:l.l.t;~ Oft bu1a at 4 <11aet'-U-C9 =- ...\U"'t~"t., ,",a,-;har ~o~,and !"9"Coraa for ata1:1cn r...,. c.n..u.. )"'.aU..t'waka, Itt .... at 1'a1.»er. Jien.a..n.a A1Tel'" Q4~ 1tea17, Ln4 Cbu,U..tn8JUTe I" beU"' ,:".al.k••c.na.
"ot;•• -~t&.&"-21.cr.&l"'!. l"'W'ut1QIG ..rr_r::r:l 'by t.eo eel:. 1 to Xay 10 (no ' .....-h.aoll/lt. :--eord: Oct • .c.-&.OCr::-r, to >lOY. 7, )(0•• 23 to c.e. lS. :a.n_ 15-2'1, )r,a"p. 1 to .l.i)r. 1; d.l.el"'~•••t'~tl!'d on ~a..l. o~5 41acl"'..&.r"&e ....\a"9,.f\t.•••~.t"'r :"'ecoz""cu, .LI'JlS r'P'CCll"l:1a tar .:atlon N!ar ::':"I.Ll.1.. J"... ~a.nu.ak.a R1y_1'" ..eoh.u.r, &n4 IMn.a.na UT.r Doear' ~).

Ca.l.nd.a.r ,..ar 19571 J'f..... 40,600 JU,A - "'pan 10,760 .le ... n 7.189,000Vater- yea.r 1'~7-5', P\&a. ",SOQ X1n - Xt'a.n '.'71 Ac"n, 6,as.o.000

~.-Records poor. Larga d1ur::a1 flw:t::atlcn causae by Slaehr lOotlt at aouree,..

Loeatl20.--Lat 62·46'15·, long 149·41'20·, on ~g~t tank 0.2 ml1. up~tre.. (~ Cold Creek,O. "U. up~trea.. (rotJ1 Aluka P.aU:-:&d brIen, 1 ..Ue north o( Cold Creek raUroad sta-t1oo. an4 1.7 ..Ues dOWT'.llt:·..... (rora WUn ~1V.r. ..
PA11~a" .~a,--6.160 ~q ..1. app~xt=6t.lf (include. that ot Oold Cre.kl.
R~eords aTa11able.·-o~cr.arge: A~-ust 1~9 to S.pt~r 195!,~h~"lCa! analyse~: ~.ay 1951 to October 19SZ, October to Hov~b.r 1953. Jun. toSept~"'ber 1955, June 1956, :anuary to Sept.~~er 1957.oater temperatu.-ea: J~~ to Sept~ber 1957.

S~lce"t ~eord~: Ap~l to Septe::er 1952 ~ J~~ to Septecber 1957 (d.al1r):P!aT 1953 to A",,-ust 1956 (perl0<11c, s=r ="\:~ onlyI.

74



127

• D1ach.a.rs_ lDa "'r""'U 0&4. on t..n.1.a c.u. , ~M!'••..c :..n t:Wl,l.l;a.n4a.
~.--Wo .•a.g P\.1.;;.nt r'9cor'C1 Oct .. 1 :..0 ,.~ 1£ &%Capt ocea.a1on.a.l :.act1.~•• Jur.e 2'6, 21, Jww Z9 toO

.1l.l11' ~, Jul7 9-11, Jul,. 30 :.0 AUC. So <1l."e.-.ars. l:.t.:..::a...tac1 on 1)... la ot 5 elacl'".....~. r.I!&.u~nt.,
W'at~r :'"'e'corda. &:u1 f"I'cor-da tor K.n.a.n.a. JUvar n..&1" IVai,. &J'\4 J'I"'~k& 1U.,.r at. 'altler. ~t.a.&-

ch.&.r&. rela.tlon a.rr.ct..cS tiT lce r~ ll>Out. ~... 1 to Ka.J' 1&.

~ ~ 1A eu.1>1 r n4 <e~ ~ Oo:'obe~ 1955 t :I to'Sl>e 1',.

C&len.c:.&.r1••r1.9S4: P'l&..& - !'i!!.:l" .~• ..,. '.16% Ac::-(t 7.0li8.COO".t..r yrar- 1954-s.!: ~.&% ~o,'3'OO Min.. ~~U\ 10.2:50 J.c .. rt 7.~Z4.000

.
lle.7 Oot:. )l"". ~. "/IA. ,..10. I IIU'. A\U'. IIq .1I.>NI Jul;T A~. S40pt:.

1 11,<00 ~E(~ 2%,000 Zf'gggt 1&,700 Zl,OOO 'z ,3 -Hi ~ ~7 ,000 20,000 Z% ,15004 ~ ~4,ooo 19,000 20.9005 le,700 ~%,ooo 1',000 l5,.lOO

&
a,~ 15,700 ·30,~ 17,400 11.7007 %0,700 Z',OOO 17,100 1&,6OCl

I 2.~ %.000 l,<QO n.,oo Z&,5o:lO 16.500 1&,&00,
~.ooo a,zoo 26,000 20,600 17 • Zoo10 4.SOC ~.6o:lO ~l,ooo 25,50:>0 16.000

11 51,100 ~%,ooo .-za,4000 15• .lOO1% ",SOC 31, &CO %1,100 1',&0013 "5,UO
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15292000 Susitna Riv~r at Gold Cr~el

ALASKA WEST OF LONGITUDE 141' 109
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2,000
2,OCO
2,000

2:000
2,000
2.000
2.000
2.000

2.000
2.000
2,000
2.000
2.000

2,200
2.000
2,000
2,000
2.000

58.800
2,028
2.200
1.900

.33

.36
116.600

2,200
2,200
2,200
2.200
2,200
2,200

J""

2,200
2,200
2.200
2,200
2,200

2,200
2,200
2.200
2,2CO
2.200

2,200
2,200
2,200
2,200
2,200

2,"00
2,"00
2, ..00
2,"'00
2.,400

2,400
2,200
2,200
2.200
2,200

b9,400
2,239
2,400
2,200

.36

.42
137,100

DEC

2,400
2,400
2,400
2,400
2,400
2,400

2,400
2,400
2,400
2,"00
2,400

2,800
2,600
2.600
2,600
2,600

2,600
2,600
2,600
2,600
2,600

2,600
2,400
2,400
2,400
2, ..00

2,600
2,600
2,600
2,600
2,600

Maximum discharge. 82.600 cfs Jun~ 17 (gage hei9ht. 16.04 ft); minimum daily.

Maximum discharge." 90.700 cfs June 7. 1964 (gage height, 16.58 ft); maximum
Z4.48 ft May 10. 1954 (ice jam); minimum discharge not determined..

77.800
2,510
2,800
2,400

.41

.47
154,300

NOV

3.000
3.000
3.000
3.000
3.000

3.600
3,600
3,400
3,400
3.400

3,000
3.000
2,800
2,800
2,800

2,800
2,800
2,800
2,800
2,800

3.400
3.200
3.200
3.200
3,200

3,200
3,200
3.200
3,200
3.000

DISCHARCE, IN CUeIC FEET PER SECOND, WATER YfAR OCT08ER 1971 TO SEPTEIIBER 1912

92,800
3,093
3,600
2.800

.50

.56
184,100

OCT

8.190
8.220
8.280
8,160
7,560

6.930
6,870
7,200
7.530
7.530

5,300
5.600
5,520
5.200
5,200

5,000
4,800
4.600
4,400
4,400

4,200
4,COO
4.000
3,800
3,8eO
3,bOO

7,380
6.900
6,480
5,550
5,050

181,250
5.e"7
8,280
lobOO

.95
1.09

359,500

EXTREMES.--Current year:
1.600 cfs Apr. 17-24.

Period of record:
gage height observed.

LOCATION.--Lat 62'46'04', long 149"41'28', in NI/It sec.20, T.3'- N., R.Z W., n~ar 1~ft bani under Alash
Railroad bridge, 0.1 mile downstrea~ from Gold Creek, 0.9 mile north of Gold Creek railroad station,
and 2.0 miles downstream from Indian River.

1
2
3
4
5

DRAINAGE AREA.--6,160 sq ~i, approximately.

PERIOD OF RECORD.-~August 1949 to current year.

GAGE.--IIater-stage recorder. Datum of gag~ is 676.50 ft 5bov~ ~ean sea level. Prior to Jun~ 6, 1957,
nonrecording gage at same site and datu•. June 7, 1957 to June Z, 1964, water-stage record~r at site
0.3 Qile upstream at sam~ datu••

AVERAGE OISCHARGE.--23 years, 9,843 cfs (Zl.65 inches per year, 7,131.000 acre-ft per year).

" . "

REMARKS.--Records good except those for the period of no gage-height record. which are poor.

6
7
8
9

10

26
27
28
29
30
31

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

DAY

CAL YR 1911 TOTAL 3,156,320 "EAH 10,290 IIAX 77,700 KIH 950
~TR YR 1912 TOTAL 3,975,050 IIEAH 10.860 KAX 70,700. IIIH 1.600

NOTE.--No gage-height record Oct. 18 to May Z3.
M.--Expressed In thousands.

TOTAL
IIEA1f
"AX
IIIH
CFS"
IH.
AC-FT
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167

\Qxi.-u.a
MlllillN_ dally

Vtr .,r Data Dlsch:l1'tif ro.M. Data Dhchart"

196' June '. 1966 ttl.bRO U.~~ F..o. 1 to '(ar. H, 19" l,JOO

1961 .l.u,. IS • 1967 1ft. zno .u.?) .ll"r. 1,1", 1·'" 1,100

1961 ~a,. I:, l!'OS ~l.lnn b12.:5 Al'f. 6·15. l~U 1,'00

19b9 "'1 :,. 1~6t :1.0&00 11.17 Jan. I' ,. hb. IS, 1!'#o' 100

1910 June JO, 1910 U.~OO II." hb. 11 to 'l.ar. IS, Iil0 750.
a "'.xi,....... (&f!if hcilht for vear. 2ft.1I !t !o!U' 16. U6~. ha,htater fro a ice.

b ~u,iflu. "alE" heilht (or 'I'car. l~.n. !t M3~ 16. l?6S • bach.at .. r !ro~ ice.

U'Z!Ii!OOft SUSln'" .I\~' AT r.ot.D CIE!1.

LOCATlO:"C.· .. Lat '2'1"04-. \onl \I9'''1'ZS-. In. \"'W\ u"C.::3. T.3l :c •• IZ V•• Vats:tu"h;Suslt". 8QTCNlh. ft~.t' ta!t

bank. under Alaska 1t .. i1ro~d br14~•• P.l ail« downstTue fro. r.oU Cr.elt. 0.' aih north of r.old. CrC'rk nitTo••

nation_ and. 2.0 .ncos dowflser ..... (ro_ Indian Ih· .. r ..

DutSACE. "'1.£.'.··(0,160 sq .L. aprroxia:atety ...

PElton OF .ECOI.D.··.lulust 1'.' to S.pt.aber 1970.

r..lr.I.· .. W.t.l' .. st••• frcorder .. Oatu. of ,ue it "A.Sn ft abo.,......ft , ... te·.,. .. l. P!"i.or to J\lftif 6. 1!tS1. nOftfif"Conl·

lnl fa~if at, prpunt site and 4atu.. Jva.. '. US1. to Ju,..' 1. 1!'6.&. _at .. r·st ••• r ..c.ord.r .t site 0.3 ail.

upstre ... at pre,ent datue•

Period. of record: Max1Du. dhchatt... 90.700 c!s J:.lJlt' r. U~.a (1~le hcitht 16.50. It); Jlu.l.~ ,a._ heicht.

obscrv.cl. ::& •.&1 ft Ioblf 10, UU (ic.& J~a); .in.t_WI c.n1y J.hCh&TtC. 600 efs Feb. 16·10. Z9iiJ.

"E!'t~Rl(S.~·II..c:ords ,ood cuapt l.hosc ror peTiods or no ;'1Jc·h~\«!\t ncoTd :lnd those Cor -wintleI' pC'dods. "'''ddt are

poor. Watcr'"qu.2.lity rrcords (or the ~..aur reo3.r 196.~ ue pu.DliJh~d 1n nroru oC the ~colQCtc3.1 Surv.~.

...'t,,£uct DtSCHAIlC£.-~11 ye-aU. 9.17S cr. (:1.S5 h,c1u's pet' y.ar. 1.nlt.O"''' au'C'·ft per year).

En.£>tE.S.·-~'lltlU.. , and ain1"u., (dhchar.if 1n cubic. r..t p4r ,«o"d. ca." hf'hht \ft filet) hI' the _.trr y.art

19,.6·70 are contatned in U'e tollovinr t.ab1,,:

onc...."<A. tilt eye,c. f(£T "'l_ S(COtIoO• •• tt· Tll0 OCln-rt· "fil!. tn st-U"!I". \ ....
on OCT .... 0'C J." ,ca 'a. a•• ... .N'I ..u. AUG Sl·

I 1"101 11-'0 1.00 1_'· 1301 13131 l~ftl ,.... 10..Oft 1131'0 11100 1·000

Z 17100 2700 Iff" 1"00 na. ll"" 1!ono 3·00 11"0" 1··eO ISlaO IS"O"

) 1""00 16000 l1l5a '.00 1)Oe l)"Q l!'~' 3...00 Zd.,Ofl 1.~eo 31000 1.700

• 15400 2S(\0 ,.:tli, I"GB DOO 13.0 151'0 ,.,.. "0.. 01\ J1S0~ lJSttO 1 :\10"

S lto"Oft '''''iO 1100 l·0t llOI DOl 1'50' JA" SSlOfl 11300 1~.0' \l"Ol'l'

• \''''OA 2"00 \1', 1"'0' 13'. 130" lSl" ,.,.. 50...."" l.foAO '_'1'0 t 1'0"

1 10600 l)OU 17"0 1-'00 1300 1300 l~no JA.' 5&4101''- Ih(\ft 11S"0 1110"

· 101011 11'j0 17"0 l"Ott 130ft ))110 ltj,,.. )"00 'i1'i01'l 1"t-n O 107"0 10·0"

• .100 22'00 11"0 1-00 1300 130n lSO\l J"O)O "1'lj0'" 1....00 11('00 100l)"

10 '"'' 1150 1701 1"01 1300 DO" UOt )"0' )!lfO" 101,10 21 )00 Ill)""

11 .'5ft 7100 170' 1toOI 1'0"--- 13no 'Sao saoa )&)01'1 tl'lf'O 2'1"00 ....."
12 110_ 1050 1.50 1·00 1300 1301'1: 15"0 S"OIl )75ft" 1'\00 11-'00 11300

13 ,.... 1oftO 1"50 1"01 IJCO lJnfl 15"0 ~"OO ,..701' 1·"00 1'100 1·400

\. Io'lOO lana U.JSO 1-'0" Don 131l" lSno lOn, )350" l~SOO 171C'l0 ,,:,on

IS lSIlOO 1000 u.so 1-00 \)00 1)00 1500 .~OO 2'*00i' 1110(1 16"'.0 15"00

16 ... tOO 2000 16-00 '''Oft 130. 130" 2o~o 7100 2500" '7Z"l'l 1,,0t 1"000

11 )lkOI lODO Ifloo I-at' DO' 1)ftO Zl\t;O noo Z4000" 17100 104000 13-0'

II '''Oft l~o 16"0 14 0fl 1300 1)0' lMSO "'''00 laoC'! 1"'01' 191f10 12'100

'9 )~o. 1.cto 1foOI 1"00 1300 130. 20'\0 '''00 3....0" 1'0.00 20."0 11 '01"1

Z. )"0' 1900 1"'" 1"00 130t 1J0t laSt .'01 31.0" 2'''lfoO li7,.,t 1160"

11 :Uoo 1.fI. ,.ao t·oo 1'0, 130t leiSo 1 tlOt 1·)0" t·,,,,, 1·\ft" "pott

1l :1'00 1.00 1fl,OQ 1"00 1100 130ft If'l'~O 12"~OO l ••o" 1lk l0" 12""0 tl-00

2) ))00 19"0 15'0 1"0' 1300 1JoO 2 f1 SO 1,)"'oe lflSOO 1111tl~ 11000 10-0tt

2· 3]00 1.". 15" 1·00 13eto 1300 lfl-;O 1... 700 l'SOft 1~ ..,.f) 2))•• .lS'"
ZS 3)00 I'9D, l!t.lO '''.11 13.. 1300 20-00 1"'·00 10"Oft 11'1."8 lS""O .e••

16 usa l.flO 15't 1"0' 1:t01 130"1 ltt'Slt , a :lftO 1.. \0" 1"·"0 111"" "."
21 :-2'0' t,So 1~1O 1·~O 1)00 130" ''''~O l ea.. oO 13"l'tl '·3(\0 1010" at-",.

l' )l00 lflllio 15)0 1·0'- 130. 130ft 1"'" Zl~O' 232nft 3020(\ 1
"

ftO ,,711ft

29 30St lIftO IS)o I·ot 130ft ZnSO 13'00 2'lJu'tn 31 at'lo ".on ,15"

10 ,.S" 1100 15" '-00 130ft ZO... 21• .,0 1190" 11)00 112'''ft 116ft

JI 1"00 153. 1"'0' tJo. ZOl'o, l"~oO 1"00

TQT&.. 113).· ."~.
'iOS', "'''00 ]6"00 40 0)00 S3~0 let""OO l",~...n" 4'''.Olt U""'OO )S1600

""(.,, 72'«.15 10'. 1"'11 1_0fl \Joo 130" 117!S """S n.S) , .. a.... 21'" , 1'<)

~.. 1"'0' ll!1too l"ftO 1"00 lJO, IJo" lO!>O 23'" S".Olt 31 [lOft 33~tln 11)00

'1" Z~O" 11'00 IS)O 1"00 \JOO 1300 1-0"0 '4,00 zo_on 162'00 1fH. I' 0 ""'«"
At"'T ..... )O{,O 11."'00 lOO)08 ••0.0 12"00 ,......,.. latj.,.oo S.)ICO 146)00" 1211000 1)_1000 ......00

CA.. yo }cHt~ Tnt A\. )flU.o !'Ie.,.. 10l" -.. lQ.oI -,.. ..n aC_6"T 74,02000

_ta YO I~ft. TOT",,- )'-"lllO ,.1 , .. - .. J2 -.. Shoe -I" 1300 _CJT ftllqOOO

JotOTE.--HQ G.ltE-wEIGHT "E~Oa.D ,!c. Z) TO ~I" 10•
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DAYS TO PEAl< DAYS AFTER PEAl<

SUSITNA RIVER AT GOLD CREEK

LEGEND

•••••••

Date

Median Curve

June 2.3,1961

June 15 ,1962
June 7, 1964
June 6, 1966
.!.Inc:> 17 107":)

-

~~m~
ALASKA POWER AUTHORITY

Peak Discharge SUSITNA HYDROELECTRIC PROJECT

(c fs) FLOOC STUDIES

54,000 DIMENSIONLESS' HYDROGRAPHS

79,900 MAY - JULY )<-= . ..., ilea,/-/.,.L-/ I

85,900
~58 ,400 MARCH 1981 2R&M CONSULTANTS, INC.

7f1 7f1n • __•••• ••~G••• f'. _ ...........1o,#_ •••o-e



~1.::u:l dischl!.rge, 87,400 cr. A1J<;. 10 (b'-<\e hetg!:t, 16.36 n); cl-'-'" daUr disclosrge, 950 cfs M:3.r. 1 to

'1,52C
9.1)0')
8.470
8.1bO
8.He

"'33,27e
l4.44C
21,0('1)
8,lbO

85<1,40,'

22.700
22,31)(1
21.300
18.ClOO
11,000
Ib,1('0

/ s:.;z - liiO

989.100
31.ClI0
11,700
Ib,10')
1.962 M

observed, 24.48 ft

17,CCO
Zl ...('~
21.400
22 ,500
21,400
21,300

742,4(10
23 ,'lSI)
38.3r.0
1".500
1,4131'

39.300
38,200
31,80C
36.400
... 1.8:10

'Ie~.coo

32,930
bb.300
10,-'00
1.9bOl'

M1Y JUh JUL AUG SEP

1,"00 10.0;0 38,30') 21.900 11,40)
1.5:'" 10.~·)(' 27, RCO 2b."OJ 2? .8C'~

1.5eO 1 C, ooe 12.700 30 .5C~ 27,:>C"
1.bOe 12,e::0 2l.cCO 2b.500 2b.1CC
1.~~C 16.COO 20.7':)(\ 23.1'.)1) 24.1 CO

1.1CO 22,0~1! 2C,30C 22.100 22.l0C
1.7eO 30,0('<: 20,5(10 2"'1,100 ~q ,Qot:
1.800 34.000 21.:>00 35,"'ICO 11,"00
1,'100 3b,(]O(l 2r.1~(\ 51.000 Ib.ClO~

2.CCe 50.~:>e 22.1 C'O 11.1eo 1 b .8rr

2,000 59.:>Oe 22,4CO 15,°0') 1~,2C~

2.200 bb,30C 24.000 b",bOO 14.'-00
2.2CO 51.1')0 29,bOO 51. I (I') 13 ,ZOO
2."~0 "I,OCO 34,5~0 ~6 .50t} 12.bOO
2,6(10 3".0:>0 3b.10C 38.40:1 12 ,'lr:-,

2,eeO 28,300 3b,lOO 30,e~(l ll, ,or:
3.000 24.900 33.1000 2b ,000 1: ,30':'
3.200 24.800 27, SOO 22.600 10.ClOO
3,"CO 24.300 23.bOO 2e .900 10,3011
3.bOe 25,600 21,300 24.100 10.400

3,80C 29.60C 21 ,8CO 31 .8CO l' ,100
4,"00 3.... 401.' 21.100 27,100 11,5':'C
4,"00 3b,bOO U,71)0 22.900 11 .80::'
5.500 41.bO(\ Ib.OCO 21 ,40(] 11 .11)0
6,:00 42,0')0 14,500 22.300 1'1 ,)00

6,5eo
1.0CO
7.5C~

8.000
9.IJOO
9.5CO

it b .10(1
3,7105
4?J,:OC'
1,400

230,300

AC-FT 5.e"1,:l00
AC-FT ,,4:?l,~00

"IN 150
HI>/ 950

Hl X 31, bOO
l".AX 71.700

DISCHAQGE, IN CUBIC FFET PZR SECO~O, WATER YEAR OCTOBFR 1910 TO SEPTE~BER 1971

CAL YR 1'11(1 70TAL 2,'147,660 HEA/l e,076
WTR YR 1971 TOTAL 3.141,590 HEAN 10.250

NOT::.--llo .."""e-helght re=crd Oct. 2 to June 9.

K.--:Ex;>ress..d in thouncd••

DAY eCT /lOV OEC J1N FEB IUR APR

1 7,b20 4.00C: 2, bOO 1,80C 1,1 (]O 950 'I5J:l
2 9.COI) 4,000 2. bOO 1.800 1.100 ~5C 950
3 1,500 .... 000 2,bOO 1,100 1.100 '150 950

4> b,500 .... 000 2,bOO 1.7('0 1.1\)0 950 950
5 b.n,o .... 000 2.bOO 1.700 1.10e 950 950

b b,eOO 3.800 2, beD 1,700 1,10e 950 1,000
7 b,500 3.801) 2, bOO 1,bOO h lOO ~5C 1.""0
8 b.500 3.80(' 2.boe 1,bOO 1,100 '150 1,0~0

9 b,OOO 3.801J 2,4o:l0 1,bOO 1,100 ~5C 1,o:lOO
10 b,OOO 3.800 2,"00 1,bO'.) I.IeO <;50 l.OOO

11 b,OOO 3,bOO 2.400 l ,501) 1.0eO '150 1.000
12 5.500 3.bOO 2.400 1,5:0 1.000 S50 _1.')(111
13 5.500 3.bOO 2,"00 1.5(10 l,eOO 950 1,1)00
1<> 5.500 3.bOO 2,400 1.500 1.000 <;50 1.000
15 5.000 3 ....00 2 ....01) 1.500 1.000 950 1.00o:l

Ib 5.000 3,"'00 2 ....00 1 ...00 1,OCO '150 10100
17 .... 800 3.400 2.",)" 1,4(10 1.(I':C '15" 1,1CO
18 .... 800 3.200 2,2Ce 1."00 1.0CO 95C 1.100
19 <>.800 3.200 2,200 1,400 1,0';': 'I5C 1.100
2C .... bOO 3.20(1 2.200 1,3CO 1.0eC 950 •• lOO

21 4 ....0U ),000 2,20(1 1,300 1.000 '1st 1.100
22 <>.200 3.000 2,20" 1 ,300 1.COO 950 1.2')C
23 .... 200 3.000 2,000 1.300 1.00e C;5C 1.20')
2'" .... 000 3.000 2.000 l,20C 1.0ee 950 1.200
25 "',00(' 3.000 2.000 1,200 1.0eO 950 1.2(1)

26 <>.000 2.800 2.000 1.200 1,000 sse 1,200
27 4.000 2.800 2.000 1.200 1,000 950 1,200
29 <>.000 2,800 2,000 1.200 1. CCC ~50 1,300
29 4.000 2.800 1.900 1.20e 950 1.300
30 <>.000 2.800 1.900 1.200 950 1.300
31 4,COO 1.800 1.200 950

ToTAL Ib 3.92C 102.200 71.000 44.700 29.000 29.450 32,450
MEA/l 5,288 3,407 2,290 1,4"'2 l,OH <;5e 1.082
!'4A ~ 'I,Oe(] .... 000 2,bOC l,SOC 1.100 '15') 1,3('1)
HIN .... 000 2.800 1,800 1.200 1,000 95C 950
AC-FT 325.100 202.700 140,800 88.b60 57.52C ~6. 410 ~ .. ,3bC

I..OCATIO!!.--1At 62"t.6·0~", 10~ 149"41'28", 1" rr~ oec.20, '1'.31 ll., R.2 11., :::sr len bs.nk ~er ~ls'M ?.sl1rco.:i brldge, 0.1 ene
dovostre~ rroc~Gold Cree~, 0.9 c11e north or Cold Creek ~11road &tat1on~ aDd 2.0 =11es covnstre~ tr~ ~~~an Rlv~r.

15292000 Suslt"", Rlver at Cold Creelr.

EX!?~.--C-",-"""ent ree..r:
~pr. 5.

Period of record: Ml.x1=.:c dlschs1'ge, 90,700 cf. June 7, 1964 (;...ge he4;ht, 16.58 n); ::a.x1=::::. i!"<>e betght
Ml.r 10, 1954 (lce .:..cl; clc.= d 1>:: ""-1'ge not dete=1.Ded.

D:v.L~""Gt A.'l.::A.--6,160 ..q mi, apprcx1J:l&te1y.

PERIOD OF FZCORD.--~ugust 1949 to current r~r.

F.E."Al:rr.s.--Record .. good except tho"e ror the period or no gage-heigt:-. record.

GAGE.--...ter-stage recorder. Dotur:: of gage 10 676.50 ft ..tov. "nn ...... level. ?rior to J=e 6, 1957, no"rec::~l"g gage at '''1I:e site
an:\ dat=. June 7, 1957 to June 2, 1964, ""ter-SUlbe reco~er at .1-'e 0.3 ::l1e up.tre= at .....".. dstur::.
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17..t4. 26 .. 21. A\4. 2 .. 3. t , 16-19. 21-Z3 • .a.UC. 27 to S~~t. 2. Dtathar£e ..at1.=.atP'd on l)aala or
10 cUach&..."""'!e ".:IIW"'e':liC'I'ta, ""atMJ"' rwCOl"dI. &.nd ~eord. ror .tatton :war I:icnall. Xoatan\.llk.a. JU...,. .~

~'" Chul1tna JUy.,. ,....~ ':'alic••t.na. a.nd. Ht~ IUver Dear 11".17.

%920. Susltna Rlver at Cold Creek

tocCti0Q.--Lat 62'46'15', long 149"41'20', on rtght bank 0.2 ml1e upstream from Gold
ree , 0.3 mile upstream from Ala.ka Railroad b~ldge, 1 aile north of Gold Creek rail

road atatlon, and 1.7 mile. do.n.otreu fl"OQ Indian River.

Drains.e area.--6,160 aq 81, approxl:ately (1nclude. that of Cold Creek).

Record. Bvai1able.--Dl.charge: August 1949 to Sept~ber 1959.
Che~lcai anal).es: ~~y 1951 to October 1952. October to Xov~ber 1953, June to

September 1955, J~~e 1956, January to Septe.oer 1957.
water te~peratures: June to September 1957.
Sediment records: April to Septe:ber 1952 and Jun. to September 1957 (dally);

/';ay 1953 to Augu.t 1956 (perlodlc, .=er conths onl1).

Ca••. --Water-stage recorder. Datu. or gage 1. 676.50 rt above mean aea lev.l. Prior to
~une 6, 1957, .lre-welght gag. at .1te 0.3 mile downstream at ea•• datum.

Avera.e discharg•• --10 years, 9,856 ct. (7,135,000 acre-ft per ,ear).

txtre:ea.--Maxlmum d1.c~~rge dur~ year, 62,300 cCa Aug. 2S (gag. height, 15.42 tt);
m1n!:ulI not deteM:1ned.

1949-59: 1'=1",= discharge t~~t oC Aug. %5, 1959; maxi""", gage height ob.erved,
24.48 tt ~~y 10,1954 (lee Jamf, alte then 1n use; mtnl~m dl.charg. not deter:lned.

Flood In May 1919 reached a stage oC 19.2 tt, result or lee Ja., frem 1nformatlon
by Bureau ot Reclamation.

~.--Record. poor. Large dlumu fluctuation caused by glacier .alt at aOurce.

I>ay Oct. JlfOY .. !lee. J"an. 7eb .. MAr. Apr. )lay J1Jl1. .1"17 AtJ& • S~pt. ..

1 5,900 la,l00 30,200 2.,400 H.ggg
2 I.Zoo Ce) 19,&00 41,800 25,000 36,
3 "~Egg ZZ ,400 41,.00 24.000 ·35,000
4 ',4 41 ,800 2.3,800 24,000 32,000
5 1,000 28,000 23,000 2%,000 %7,400

3 ....00, 5,'00 28,000 2£,000 19,700 2',,&00
7 ·5,24.0

(a)
27,000 26,600 J8,£OO 22:,600

a 5,100 2,500 1,100 1.400 1,000 26,000 25,000 "iU\:§ 21,300, 5,200 1,500 23,000 23,900 19.aoo
10 ',400 20,000 Zl,~OO 17, SOC 16.700

11 - 19.000
~~:m

18,800 15,100
12 u:m 20,200 13,900
13 (e) > 1,400 ~2 ,O00 21,100 13.200
14 19,200 31,000 ZZ,idOO 12,700
15 20,400 29.000 23,~ lZ,400

5,300 '80
15 15.000 21,'00 ..-z7,200 2.,000 12,200
17 2Z ,000 ZZ ,ZOO 2a,OOO 2' ,000 12,000
18 37.000 23,000 ,3,0,000 29,000 11,300
U (a) 39,600 23,000 29,000 38,000 11,000
ZO 34,500 22,000 25,000 41,'00 11,000

21 U,l00 23,000 Z.,OOO 40,000 10,500
2Z 1,200 ""2',000 24,000 23,000 31,000 9.960
23 1,700

1,900 1,.00 1,500 23,000 25,000 21,000 40,000 10,100
Z4 25,000 27,000 22,000 H;i§g 10,500
Z5 27,000 ""27,600 22.,200 10,aco

ZI 3,500 27,400 25,000 22,000 51,200 11,000
Z7 23,200 23,500 21,0::>0 4.5,000 10,400
za 23,200 23,700 20,600 43,000 10,400
2' - 27 ,600 25,400 21,400 46,000 Ng§30 ------- 2',.200 _~~ ~~c:c? 21,600 37,000 1 ,
31 .. _--_ ..... -............ - .. -_ ... -_.. 20,.00 25,800 3',000 .. ---_.-
=aJ 149,110 '.,500 .',500 .',900 3&,600 30,380 37,500 4.95,600 '9'9,700 775,000 966,600 S07,110

~
4,all 2.1.0 1,513 1,"" 1,307 geO 1,250 15,990 23,320 25,000 31,180 16 ,920

295,800 127,900 93,020 a9.060 72,£00 60.260 '4 .. 380 9~,OOO '1,388 tl,537 tl,917 '1,007

74



DAILY PRECIPITATION
--------r-~-------.--------------

T •
..2t •
.01 •

.. )1 •

I
'OIl •

.,...

.~....,.

..;. t •.,If •
••J ..

.e'.,...,

."

.:1 .01 •
, .1' •
...~ .01.

I •• t •
.~, .ll

1.1' •.1' .)60 •

.0" ..0""
1.00 •
.ro

t .)' •
... J •• , ..

1.0) ..
.ot l.ll
t I.CO •
.1l lof' ..

.OJ

.19..0 t •

.~.:J 1.0- •

.0' .10 •
.11 .1' .'1 •" .~. .1·.

." .1' ...0'
• 0'
1
r.0....
.n
.0'."
.Il

.•• .1'
••• I.:..

.0.

.IT

.J>... .;:) ..

.el '.' .,9

...
• 01
T

••0

."

.,.. .01

.1' r.1' ,

.'0

.0'r
r..,.,.
.Il
.It
.It

T ....
.01 .1) r .:0 •
t T .;, .Of •

.). .):t' •
T .,. ..J.
.It ." .01 •.0' f , t •
.1) .OJ .17 .).1 ...'7 ." .•• .S.l •

.J ........
•• J •• ~.",.-

.OJ .. i& '"'
.~I .0- .l.l..,
.0" .01 .11 .&...
.12 .. 19 .'1 .11 •

••t .1J ..
.01 1.~Ci ..
.0••1ot •
, lei) ..
.:::a 1••••

.)0 .... .0" .I~ ...
1.1"'1 •

••, .'1 .0" .:0 ...'1 .•, .,' ..
.21 ." .11 .OJ ..
.,)1 .f' .01 .)4> ..

.01 .0" r .f'.,
1.~f e

.A' .1" .• l t.:" .
.1? •

."1 .01
'.0' ....I.', .,•.,. .1.,
••1 .:1

&.11 .1 •..,
.Ir .1"
•• , .C •

.11 .1. .11
.11 ,
." .::1

I.). .1'
.6' .0'.f' .)~." ...

1.'" .. 0 •
... , .J ...

1 .. " •••
.JJ 1.J'
••• .af
.tt .'1

.ll

.n
••0
01'

I·:!

.01'

I
~oll
.01

1.0"
T ,
.oz...,
.o~

I :

,
I

I...
,

.OT

.1'
ill.1'
.Il.17,
.0.:
.0'...
.0'
.01·
.0'.1.

1.,.
.os

.0'

....0.
I
.'0
.It

..,...
• Il

• 10

.01 f
1

.0'

!
.I~ .11 .01
.0'" .01 r
.01 .. tl .'1

.01 .02" .0)
r :
.Olio .1. f
.ot.OJi T

f f I'
.os .O~

..0" .01
, .... .)Z

T.4' f
I 1

I'
I

.0'

......

.J•

.'1

T.,J
.<0

...

.'0
r

,
.0'

.n.,.

.1lio .el

.;1 ,...

.'0

.:1'" T

.'1 .J•

.nl

I
.ll...
.11

.n

.11

.1'.,.

•• J
.4' ·.11

i
.1. .l)

.J)....
r •,
• i
.0'
.01.

.1" .ll." ...,

.10 .ol •

.~I .11
••1) .Ol ,
.1. • ..l
.. ,,, .1•
.1~ .... .,.
• 1f 1.10 .......

• Ol .It .1) .0'
.1'

I
I.J" .10 .ot

I
T ,. T
.1. I.10. .'0 1.19
.l' .41; .OJ

I
.n I
• 1.1',
.10 .0' ••7
ole .11 .Cl

.,.

.11..,

.Il..0

.1>

.1'

.n

.Il

.1>...

• ~ J •• ,

1.)9 1•• 1.

I

i

I
••• .)2 .)t: .)1 .32 .01'
.. JZ •• ) ••" ... J .12 .0)'
.a. .0' t , .to .,,)
.JO .0' .1' •• , 1.)0 ••.;)
.lO .0) .f•.•10 •• 1 .11
.... 1.1l .><10

:~; TOf
.11 :~; :~~

.0) .OJ .0) f .0'

.U .ll r .11 .eJ .11•
• ",) .-1 1.'" .10 1.)0 .ll:
•• ~ 2.).1 2.)1 I.,. f

• \:J .4' .. H-
• )1 .f' .a•• l •
.J) .01 .cl .1t:

,
.1'
• 1•
.e •
r

r
.<1.,.

.. i -

.0-' .10

.0•.••,

I.a. .OJ
.OJ .1\
.O"! .01
, I ;01
• I •
.. u ..01
.1.' .:u
.0:' ..Ol
• ';0' .too

II.J\
.el .0.
ell: .IJ

I
I,

.l": 1.0'

.. 01: •• Q

.0" .01
I ••~ 1.·\
."1' •••
.&1, .,lJ

I
I

.o~ Tot

.OT

.0'.0'

.10.1.

T
• Jl

I
.0:
• 1•."

r
.0'."

.01
r
.0'r
• n......
.OT
r

••0.,..,.

.n
••• f
.l>
•• , .1•

.t' .eJ...
• 11
.1••0--

.:J .J~

.1. .:. .11 .01
.01 .01
.11 .JI t
.)1 .&1.l. ..0_ ,
t .)\ .. 14
.11 ••• .01
• (;1 .4'
.or.. .J.,
, I ••• .11

.ll •• t· .1)

.... , .1" 1 ..0.

.0'.0'

,'1...
.J>...
.0'

...

.0'...

.0'...
J

..,

.0'
• N
.U...

.•) :i: :;\'"

.1'Y .1' ."', .... ~ ....

.11: .. ZI •• , • Z.,O

.1'" 1 .. 010' ).1' 1.'" 1 ••1
I .)1 .10 .'J

.It .n I.tt ......70

.:11 .l" .1' .,z) .1_

.Or. f I

.Zl; .11 .1) .10 .lotI
• 10i 1.01 leU 1.0) .0'

I
I.....,,....

• 01•

."r .

.:.'

.0;
•0'

r
•n
I.1.

• n
r r
• 1\ ."0
• Ot .o,

.IT

.'1."•
••0
.>0
.0'...
••0
r
T.....:....
• .a
I

.JO f...

.lO .l..

.1' .1..

.Q.' ,, .C'.
: .... ..CJ

•0'....;,
• ll .0'

: .•.
I ••,

... l • .:' .;,:- .:' .11
1

.111 •

.. 1('••It

.Of. ,

.ot' .1\

.CII. .(1

.. 0) .~.

..0) T

.1' .01
• 7' .12.,...S.
.1' .1•.1. t
l' " .::.,...,

.,.

.ll
• 01'

, ! .AS :~~
j

i,
.ll·

1 I r
, .07
I .01

1
: .11
, .01
I .0.

.0'...
~ :;~

.,~

,,

.10...,

.eo::
••T..,;.0.
,,0

1•OJ r

.OJj ,

.11: .C6 .11'.'1 .ll ••,

!,
.. "

. , .

•• ~. • ... 5
.ICJ .. lJ .ot .11' .OJ
.OJ' .0) .. h. ..'0 .20
.11, .HI .'0 .ll .01.1. .01 1.t) •••.•0'
.14; .0' .1' , • t
.1" .0' .01 .011 .. OJ...:; .1' .•T .0': .0.
.11 :~~ :10 t I
il~ 1.10 1.0\ .,.
.,. .010-
..10. I ... " .a,

I .16 1.11 2.'2 ....

~01! :g I:~: ~:;: l:i~
I .0. ::i :~:

!.l'\' .e ...0: ... , .fT .IS r

r
r
T
••0

r
• 0'

1
.DT
.1'

:i;l
••1:

, .04:.
..ot .l",

• )Z:
•-e .~I

••J' .01
, r

.10.•11

.'~l ..J

i

T
••S

.0'

.IT

.OJ
1

.ll...

.0'

.0',

...

...

...........

.1·'

.Cl'
•0'·
• ~ l-
• 1"·.c,'

• 01 .0' .01,
r ,,

.0.

.0.

• 0 •

.Il
•'0
.It

.0.

.TT
• If ,

.ali r

I
I,,

T •

• OT. T
•01'

,
.U

.11....
r :

:~~I. :

.OJ

.n

• t1 r
.11. '

.01
T

.11
• 01
.0'
•0'

••• ••• 1
._ .Jl.

I
"S ... 1
.•, .0'.
~ ~!
::: r I
.41 I.0.
••1
.0. I .,

I

• 1'.n

T
.01

... J

.01 .01

.0' .OJ.0'

.01 ,

.1'..,

.,.
• n

I
'Sl

...

I
r : .e:

"1
.0

1

I
..., •• ,1

I
.0"
••.1
1 :

.0'

.l>

-.;.1 ~o,
•oz. T
.Ol; .04.•,. .1·
.•J ::~

.n
T

.or
1

,
• 0' 1

.01

1
.0
T

I
r 1

: 1
.11

;l

.,. .0
• 01
••1

T
••1 •••

.11' .0

•0'

.n

.01 Y

.10

••1

....

.1'

.Il

.n

.M

.,.

.0.

.l>

,
1...

.M

...
I
T

,
.0

,.0'

.0.

::1.0 .0J

.01

.1 ~I

.01 .2

.OS
•n
r

.l>.0.

...
1

.0' f......

.01 r

.01 T
, 1
T 1

.1........ .l'
1
.IS•OJ

.'0...

.JT

.os

.1'...

T ,
.01 .c.

••1

1
T

.0'

• TO.,..".1' .to...
.1'

I
I:;'

,. .:1 r
I I .51

:il~ ~E :::r 1
T 1

.0.
.0 .01
.1 .1'
• 0
.'1 .1' .1)
• 0 .2) .lJ
o~ .Il .OJ

~I I .ll

T
.10

•n

.,.

.10

.1' ,
••, .1
.2e ,
.1' .,

.1
1...

.Jl .,

.r
.0.
.n
.n

.0'...

...

.0'

.OT.,....
• OS

...
r...

f-...,_-.,.~..,... .,-_,.....--:, ..,.. Do~T:....ot DSontb ••

I I : l..'__1-4-:.,_~--J1,-6-!1._7.....;1_8_,-lll-+:_1_0_!,-Il_ .'_12_11-1'........, ~~L..::. _16__1_7_'_18__1_11_2_0__2_1_2_2__23.__2_._2_~__2_6_1_7_2~_1_11__3_;_.':1

.n .0' .J .Il .0' .0 I .>1 .ll .1. .••, .J. .1C\ .21 I ).1) .'0 1.'101 .11

•n :;; )::~ I:;: ....1 f I ::~ 1::: ::: 1:10
leO' •• 11 .2) .M : .n .11 .../ .Ot

:~: :~~ :~n :~; :~~ .J , II ." .1. • .. , .01

.1) .~t ••~ .Il .n :~: :~: :~: .to
.01 .0 ••, .1) ..., .••,.,1' .zo 1.0 .••, ••• ." .1' .11

.01 .0' .11 .,J! .oz .0. ..... '1 .0' T r
::: .l :~ ;:: 1::~ ::: :.. .l ::: ::: ::: :;:

~IJ :; i)4 :~ :~~ :;~ in ;1 :;~ ,::: l:~: 1~'.
.)1 .1 .1) .I~ .0••Ol .0 I ..... '1 .n.•If
• .0 .2 .01 Z.7' ,.,~ .1) .01 .01 '.1. I.ll 1 •• ) ••1.
.11 .0 .0\ ••• l.O .t. .11 .0 •• 7 •• , .... : .11

.10 .~ 1.' ."-0 .1' .l• •• :1 .tl..,. .1' 1.1... .0' .... 1." ." •••
.ll .U 1.)1 h'l .11 .'7 , ,,,~ .:U .0. r
:0' .u .0' :0' =:' :71 :., :1 .. _ _ :.. :.. :U! :01 _
.1\ l:n -
.l••0 ..~

;:;; :i:

]'1'J .01
S.IQ...)( ..,
) ••., 'Olio
1.UI T
1.1r. T

• ll: .01 .OJ f
"40'7.11 .41

,.,.1
.,! .....' .0.
I •••~

II ::;~
).,754 T,....

6! 1-1.
! .''l
I ~:;~ :01 .11

1·0.,..
: J.'T- .12

] .....0.
1.Ul .01

I

If

Statu.

""1&& 'A.
Ir'''{\' .1 ••
(a..t _(;PIuIiZOfl
,,,,At
..Ot,T (-aSS
""'HS .01'" ....I.
-:ot"li",UIIll vl\,LaGol
.,.{ 11" ...

..0-'00("1' (A"!
~V"lI"A&
.YA(

""AT I,.,..
Ht."'C.
UJIIAtU\,(t, , .....

."LlS ""

•• q'i
....ULL... 1 I

cexx I""-!T

'lI(ST «(.. 'IlA&"

"\,(I,JlI... "1It
Itt<lOU \,All:l
Col" .tvC .
OIl,LJ"e;,c .
II,.JA_'" , .....
~IJlIC. $"'\'~ .t .
.o-t 1'11(10(.

SLU,'·UT(s·.··f.YO*t

...(...01"'('( ... a A'
1(...... :;::1 ... ( .. ""~""
at •• c~vc

[U.1J'IU '-eJECT
tL-{ otOO-'" ",. '.$(
~r·o.ooo

"'0-[1 , ...
...-:-E.. , Ill.
11ll11~1.

""SILO'
Lt''''1 ' ....
•• rA"lotJ)I" M.... ( ..... It&
• 11ll1\.~I&.

"'.l ...CIt
.AL"'(_ 1 •
"'UllI[_ • S(
."\.llI{. t ••
·VfI'IU&
sr[lllJIG
'.t.l!{'"'' rAil ••

• ..c..or- ).oc

::~~t~.::."II ~~::~
.,.",. '.\.\.$ 6.)'1
ca.( OtClilC'Jllt 1.'"

~~:~t~·~~:· ;::~"'II" 'll11(.(e t~' SIb ••••
e.u••O InA-o •• u4
ws.T ....·V~ ,.. ..,,~

...41"ll He., ...\, 1-1'1

'*".\.'$> J".~
JUIlt(AU t.);
JlJlltta.u w• .,. • ) .. ,.
..tTC"IIl.. 1,",.~
\.J -<01.••occ. \.I~' Sf. 1 .. 01
\.Iln..( Jl'(>ql ••",UG u .. ,.
"tfta!llMJa" ...,~
-0'''' I'(u,a' "'ICoN',u. '.1~
ro-f 4l(U,000(. 10.71•• 1!
SlUA 'AA 10.011 .. 11
SIU......"","C , ...~ •••$C.""'.T _ _
taU "0 •• ' \,,1"'" &fA 6.)

"::L:04ST .T.'~"" .l.O

O~ .. I.'"I""'''CQ&
(~(. LUI ~1tQ.It:C' le
CO.tiC"O'& wi ., '" •• )6 .Of
U._l.ut ',y(R 1...1 .t,
1.001A«. US ).~ .,.
"AIOUOl( ....
\.AIT .ay 2. .ZI
S( ..... eo 1.' .ll

~~~H;:U ~'f ::J;" .n-
....... , ..""" ," 1 ••
"4""'&1' •• ... 1. t

'-OUt_Una.. 15l.UC5

•0..... '. ..0.
( ..~t ) ... ,( ...(, Leo' sr. I) .'0 .01

<00.••u •• •• 1"']'" ...~~ ~~~~ S~:~-:I.tJ . ~':.'T'SI .01' Y1-1'1(.,,&... .. T ,

cop.ra RIW_

'Hlll_"

~~~~:.:& LMI ;:;~ .01 .4ft "SC

' ••"t.1; .. lit .. '.a 1.~7t

- 12...



DAILY PRECIPITATION

t
T •
.11 •

.,'" .1' ..

.OJ .01 ...,.

... r

.OJ .10' ..
r

.1' .1...
.~t •

.1'.0. ,

.0. ..11 ..,
.11 ..

.1) ......
1 .Jt ..

.".01 t...

.JI .U;

.11 r •

.lJ .)1
••• .11

.11

.01,

.c.

r
.0'

.01 .01
.._ .1" .01

• 0" ...... .11 .10
.1' .0) .H

.0'.1' t ,

.11 .11 .1'.1.
••,. .11 .)'

r .
.1' .•)

.1... l~ ....
.... .IT .. ll .Jt

.0,. .c) .0 f

.10 .... , .10
l .. l.>

.1)- .1' .l:
.al .04,

.,. .1' .1' T
.,, .,,. .1\

.n
r

.01 ,

.0' .0'

.0',
r r

:.01 ••,

;
.11 .....J_ , I

::~ .n-!
.0_ .ll .0"
• 1:11 .. ,., .1 J

:i: i"'1
I
I

.11 t I f

.0) .o~ ..ol

.)1 tiT

.0" .41j

.11 .o~

.11 .)1 .01'

.:IT .01
• U 1.00 l-OC

.,: .~.
• 1. ..0\,,

.".11
.c: .J"
.OJ .u
.;.."

r
.lY
.1'.0'
.1',.,.,

...
.01: .. 'I'.

T I
, I

.0: f

r ,
.01 .091

,...,
.It.0.
..., 1-10,
.ll
.lJ
.01
.11 ,

, ••0\0 .1'
...~ .n .1' .1:1'

.n 1.1~ .... :lJ .01
T ."0 .0\ .10 .It'

•• & .Ot .10
T .01."

T I :~:
.0. ••.; .1'.,.
f .. O•• U
.'1 .0' .. W.0_ .otol, .c•

I .ll
T .01•• Jt
.0) 1 .. '~·
.. OJ .0.: .11
.)4 .a. .""'"

.1.1 1.00

"'.•1'
.lI

• Il
T
T

.0'
,
• ll

...
,,
.n

T
T
..J t T .Ol
.al .0" .0, .a,

1

"'i
:•• 1

... '
~011 ~u

"
.. 01 .011 • a. .01

.1'

OaT of ltDaQtb.

.0,1

~J .n.i .'0..,
T

.lC

:1

...
•• , .D
r ..

.IT
• JT

..,,
T,T

• 1

T
."

T...

.. ,

.al1 .01

..

....

..

.oJ .0

.1'

• 0

.0

• 0
.0
• 1

.oj• 1

• 0

..

... $

••T

.10
r..,..,

.Il
T

.0.

::~J'I.'I.'
1 .. t I

.. ,
}.aCl...~....
>..

I,.

"'

A....t~ ..... U
NTllB ,u ~

1110 Clf\.,a ,u
(1_t1,.! I'IOt ''''au
COI..UW: __ oel

uc..t
tltl~ Ift.. _

.",.&.0\...... Ape
, .. -1",(1..\. 'loA
'0-1 T'U1.t- 'AA
C..'ll."
""'.....
.. &00 AI. 'e.-C( a.u.l
....1.( Ill_e-.._,_. 'AA
~ .... t·..o' ..... -<..$
--:c..."'"_'»
.~ (I~'· ••~

1It1_ .. (._

.X.of' ..... L1' .11

.......~ W. A~

......u. Ul4-o .. ,.,
Ull'[ ,-ua/,l_lIlo(
LDUtkl{ w. ~

~'_.U'M .."
W-If , ....,,,_..,, 'U
tlolf GA.(IOVI oooOull

WfLO l .... l

Cl
;;..

(
SUPPLEMENTAL DATA

.
~

.
8~
N.

g
j"

8

.':,.......
'"o~

!:

.,:,. ..,...
'"o~

~:

.,:,...,... ...
o~

C?~

-~

P..1.II.. b."".d.,ty .".I~
Pftc:_at

I

'.2
7.1

'.2
1.0

I .•

7.7

I ••

1.3

I .•

1.5

1.2

7.1

1.7

1.$

7.7

2S

40

17

21

17

24

24

17

II

20

20

)4

2.

23

22

o

o

1

o

o

o
o

o

o

o

: !
o i,
o '

o

o

1

2

o i

o I

o

o

o

o

o

2

o

o

o

3

o

1

2

1

3

2

2

o

2

3

o
•

2

7

•
$

12

i·,
13

»

4

10

2

7

S

T

10

•

10

11

5

I

I

5

•

3

5

3

I

.4

IZ

It

••
12

II

71

I.

II

12

n

sa

n

71

71

55

n
It

II

"
n

U

10

77

10

IS..
N

H

II

at

IZ

10

t2..
U

12

- I
31 !

51

11

I

23.

13

2&+

24

n

ES~

UI

DE

IE

IllE

5"

U~

SS"

I

...

31

'.3 _24

7.1

•• , ..-21

'.1 ...31

:a •• _23

10••

12.2

11.0

S.S

10.1

12.1

13

17

27

)4

17

111

I

13

2.

n

13

T

1.3

p~

•
"

1111 \.

I"

" I
55" I
PI

-I
I I

S

IU

E

I

ltC ClUnt 1I1l AIIll'OJI1'

IOIlE 1I1l A1ll.1'OJI1'

S7 PAUL ISU.RD 1I1l URI'OJI1'

TAlXTAT .,. AIIlPOJI1'

AJOI£'TTE n AU:::POJI'T

~ IRC S.'U<OR 1I1l URI'OJI1'

lu:ntEL .... AlkPO'"

l.OTZDlU. Q A!JUOK!'

'rA I JtBAHn \1l AlDORT

MJtTEI ISLJ..."CD W1l AIRPOJrT

... 1ASTtST OBSERVED O~E M.l!'1'UTt _IKD SPEED. THIS STATICDf IS )101' ~UIPPJ:D WITH AU'1"C*ATIC JU:COR.OI~G WIKD 1KSTJU.'MUTS •

... 1n ..



.. ~.ch.l

, ".au) t
• E::trrtl
J'(ot ... --S

7ri:"'""'! to
~u.r1.:--& aot
b... la or E
J'eru........ P.1,

r ...k ~:'.ch

~.O:O c
(H.CS r

C.hr..::a.r 7'
.... t.er )''t!AZ'

1&
17
lS
19
20

11
12
U
14
1.5

e
7
a,

10

E;xtrec.s. _.
\ -ago hi
pIotttn<

~.--Wat'

Orawage al

l!ecords av'

Loclltton.-
t .. rr, II

i.

Il

1\

I~,

I
I

I
j'

t

,

,

7.789,000
6,860,000

.A.e-n

.le-tt.
10,760
',476

".. anMun

l1.ASXA ......sr OP LCliGlnJDE 141°

2920. Sualtna R1Ter at.Ool~ Creek

targe diurnal fluet~t10n caused b7 glacior eelt at source.~.--Records poor.

Calendar ),ear 1957: ".&.1 40,600 Min-
V.ter ::t'~.r 1951-58: XAx '7"BOO JUn-

• P1ech.&.rge tW"'\U""e'~nt a&d. ca th1a d.a,...
• !.XpN••ed in thau.aanda•
.. )(0 ,ag.-hels.-"'t. record; (11acha.rs_ ".t1.:l.&te4 en b •• ta ot .. c11ach.a.r!;e OP&.~..nt., 'WC!'ath.ar l""e'eorda,

and. r-eeord.. tor .t.t1on Mar De'na11. Xata,nUlil.a. !,1ver a1: !"a.1..JD,tr, )\rnan& R1ver ne....- !:!r.l:f, a.n4 Chul1tna
JU:'er ne'&.l" Talk.etna" •

)fotf!'.--St~.-dl.cr.ars. M'1.at1on &rt.ete<1 by tee- Oc:t" 1 to )!\at 10 (no ,agC'-ha-1s,ht l"'ecord Oct. '-4.
Oc:~4 to )t01'. 7, )lOY. Z~ t.o Dec. 15, Jan. lB-?e. )l'.ar. 1 to Apr. 1;: (U.ch~. l!.tL~trd. on baa1. ot
5 dlaer..a.rgt!' a:.e.,w'·.r:t.e'nta, .~.ther records, L"'XS f"'rC'ot"":=a ror .t_tion r.4ar :>enal1., }l(.a.t&nUAU JU.yer &C
h.lzae:1". a.nd )l'rn.a.na R1••r t>r&r 8~.1T).

l)ay Oct. )lOY. Do.e. Jatl. Pel). Il.v. Apr. May J ...... J\4ly A~. Sept.

1 12,600 5.300 4,000 t,~oo 1,400 1,100 ~ .420 36,800
2 -10,800 5,2:00 4,100 2,&00 1,400 -1,100 &.040 42,900
3 10·,'00 $,100 4,ZOO 2,400 1.400 1,ZOO <,170 <H§§4 10,000 ~.ooo ',300 2,~00 1,400 l,ZOO ~,llO < •
~ ',500 ',llOO " ,400 2,:.00 1,<00 1,200 ~,!.SO 36.000

e 9,600 ',800 4,<00
~ ~

1,300 5,:.00 Z',l00
7 9,'~O ',600 '.""00

1:1::1
1,~ 6,100 28,OVO

a ',a70 -40,4.00 4,300 2,.00 l,Zoo 1,<00 7,010 .27,000 ..a,500, iI,740 4,270 4.ZOO Z,200 1,'00 7,260 aZS,COO
10 ',610 4,360 ',100 2,100 1,400 1,300 9,080 "Z8, 000 .2'J~-11 ',340 4,320 ',000 2,000 1,300 1,300 '.430 a2'3,,000
lZ &,S80 4.,2.30 3,&00 1,900 1,~OO 1,300 10.800 aZZ,ooc a22,000
13 7.770 3,910 3,700 1,800 1,~CC l,~OO 10,400 21,'00
14 6,8-40 3, no ~,300 1,800 1,~oo 1,'00 12,000 21,200
1.5 6,610 ~. 74O 3.'00 1,&00 1,300 1.'00 11 ,ZOO &21.000

16 5,74-0 3,740 -3.260 1,800 1,300 1,<00 11,000 a20, 000
17 6,llOO 3,930 3,nO 1,800 1,300 1,500 10.:.00 &19.000
18 7,220 3,820 ~.ooo 1,900

i:1g§
1,300 al0.000 .18,000

it 7,540 3,680 a2' .'00 1, !lOO 1,~OO al2.,CX>O a18,000
%0 7,610 3,520 .2.'00 Z,OOO 1,200 1,500 U.800 -1',000 &18,000

Zl 1,'!lO 3,2SO 2,600 Z,OOO I,ZOO 1,4.00 a17,CXlO &18,000
2Z ',380 3,090 2,500 1,'00 1,200 1,'00 .23,000 &17,000
23 ',000 2.900 2,'00 1,&00 1,200 1,100 1, "X) &25.000 &16,000 &6,600
Ie 6,600 2,900 2,300 1.700 l,ZOO 1.1,500 a2~,OOO a15,OOO
I~ '.'00 Z,llOO 2,300 1,700 1,200 al,7oo ..2'3,000 21,000 &1",,000

>o.z2,OOO
2C 6,600 3,000 2,2g§ 1,600 1,%00 1.1. !lOO .Z2,OOO aU,OOO aU,OOO
Z7 6,ZOO 3,200 2,2 1,600 l,ZOO a,l00 &19.000 a21,OOO &13,000
21 .,000 3 .... 00 2.Z00 1.;gg 1.ZOO 2,~60 a17,000 &24.000 -12,400
2' 6,ZOO 3,600 Z,ZOO "1, - 2.&20 a17,OOO L3Z ,000 12,000
30 5,aoo 3,800 Z,ZOO 1,500 -_..._---

~,O20 ·20,.00 -31,800 all,OOO
31 5.'00 -----_.. 2,300 l,~OO

....._... _-- _....... -
a2S,UOO ----_...- 32 1400 al1,OOO ------

Tt>t&.I Z!>4.,S70 11S,610 101,170 6O,!lOO 36,600 ~'6°O1 46,000 399,770 771,000 709,200 698,aoo 226,sao
!<ran 8,212 3.'54 3,264 1,965 1,301 1,148 1,~3 12,900 ZS,700 22,880 22,540 7,550
Ac-n 50.. ,900 235,~00 ZOO,700 120,800 72,600 70.610 91,Z'O 792,900 tl,SZ' *1,'01 11,386 ....9,300

~.--Water-stage recorder. Datum of ga6e is 676.50 ft above eean eea level, Pr10r to
_.- June 6. 1957, Wire-weIght ga6e at site 0.3 el1e d~strea2 at s&=. datu..

Average dlscharge.--9 yoars, 9,778 cf. (7,079,000 acre-ft per Joarl.

E;tre~es.--Maxt=u=d1schargo during year, 49,600 cfs Aug. 3 (gage helght, 14.74 ftl; maxi
mum gage he1ght, 14.91 rt Dec. 21 (lce Ja:l; c1nl~ d1scnargo not detorm1ned.

1949-58: Max1=~ d1scharge observed, 58,100 crs Aug. 26, 1955 (gage he1ght, 14.20
ftl, s1te then tn use; ca1.:lu.= gage height cc,ernd, 24.48 rt May 10,1954 l1ce Jallll,
s1te then tn use; mtnt=u= d1scharge not deter:1ned.

Plood tn May 1919 reached a stage of 19.2 ft, result of 1ce Jam, froa tnforoat10n b7
Bureau of Rec1a:atlon.

Records aval1ab1e.--Dlscharge: August 1949 to September 1958.
Chemlcal ar~lyses: ~~y 1951 to October 1952, October to ~oYe=ber 1953, June to

September 1955, June 1956, January to Septecber 1957.
Water temperatures: June to Septembe~ 1957.
Se~1eent records: April to 5epte:;er 1952 and June to September 1957 (da117);

~~7 1953 to AUo-ust 1956 (per1odlc, &~r ~nths only).

Drainage area.--6,160 sq m1, approx1~te11 (tnclude. that of 001~ Creek).

t9cBtson.--Lat 62°46'15", long 149°41'20., on r1ght bank 0.2 m11e upstream from Gol~ Croek,
• m11e upstream rroo Alaska Railroad br1dge, 1 mile north of Ool~ Creek ral1roa~ sta

t10n, and 1.7 miles downstroam fro= Indian River.
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SWl1tna. River at Geld C:--lt--Cont1nued
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J.c Cc.
lc:.-r't

10, :lO
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• 01.cha~. JUaeUrElIl4nt c.a.d_ on tnl. Ga.7.

b Sta,g.-<llac.hars_ "latlon .. ,r.et.4 07 lee.

)fote.--No g~."'h.l&ht N:CcrQ Oe1;. 27, Z9, Oc~. 31 to M.a.7 1, ""'73-5. txc:.pt oec ... lcn.a.l S~. :--ad-

1n.&-.-r.ta.&e-<U.aehArs_ Nlat1.on .crect*<1 b7 1e. <1~r1.t\& en:. 1. 1'9 ;>erlo<1), .1u11 9-24, July 26 to ,lug. '.

lUI. ,-ZO. Au«- 2Z to !_pt. ;)0. d1.ach.a.ry.••• t:.>at.ec1 on t ...1.a or I <11.el".... r-g. =_••\,IC"C'=-nta, ••at,her

r-e.orda. a.n4 r-.CQC"da Cor tr'.f"L&l'1& RiVer Mar H4a17 a.n4 JIlat...,uaQ ,.,t .... ,. at r.l..r.

Calendar year 195~: XA.1; 50,500 Kin

.... t.r )'ear 1955:-5&: Ptu 51.500 M\.n-

• D1sC:h.a.rs_ 1nC!'.3ure~nt ~Q. on th.1. c&.)'.
1 ~rcssed in t.~usand••

~.--)lo ga,g,e-h.lght record Oct. lto Ji'f.&.7 16 exeept OC:C:Ul0Ml reac1!.n«a. Jc.n. 26, 77. J~ 29 t.o

July S, Jul,. 9-11. JU11 ~ to AU&.. S; d1:Je.harse cat:..s.atec1 on b.ll. of S C::~.e.ta:-ge ~&.uN:=ent....

~.ther t"ecot"'da. &.nd r't'c:ord. Cor Nrl'\.&l"..& R.1.Vcr near titalf &J\d Xat&nuak& JUy.,. at ralf!\er. 3tac__

c.~. l"'9-1at1on arreeted by lee rt'OQl about )10.... 1 to Ka..J 1&.
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t 3. 00Cl
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11
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tl
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!'I • .., 16~:~~ 12~:~~
1,194 1,.00 1,100 1.200 9.319 Z9, a60 %7. ~60 lS,75O 1<,290
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-15 -10 -5 PEAK 5 10

DAYS TO PEAK DAYS AFTER PEAK

-
SUSITNA RIVER AT GOLD CREEK

LEGEND

~&M CONSULTANTS, INC. M.4nCH 1981
........... - • ••~O...... ~ .... _ .... • u."" ••O_.

~6J900

47,800
59,700
76,000
.77,700

Peak Discharge
(cfs) t-'"==----------

FLOOO STUDIES

DIMENS ION LESS HYDROGRAPL

AUG - OCT ) y-J2- 1-.-t:

Date

••••• *. Me dian Curve

AuCJ 26,1955
----- Aug 3 ,1958
------ Aug 24,1959
--------- Aug /5,1967
----- Aug /0, 1971



MONTHLY MAXIMUM DEW POINT TEMPERATURES

ANCHORAGE, ALASKA

1950 - 1981

FROM N.W.S.

24-Hour 12-Hour
Month Year Average Average

May 1974 45 48

June 1969 54 56

July 1979 57 59

August 1977 59 62

September 1979- 54 55



misc6/ul

Gold Creek

~. ~

TABLE 1

SUl111ER 1980 PEAK DISCHARGES

Watana Damsite
Susitna River nr. Cantwell

(Vee Canyon)

Estimated I Estimated Es tiro
Menn Daily Instantaneous Time of Mean Daily Instantonr.ous . Time of ~fean Daily Instantaneous rime
Discharge Discharge Peak Discharge Discharge Peak Discharge Discharge PC;)

(cfs) (cfs) (hr) (cfs) (cis) (hr) ( cis) (cfs) (h r

July 18 38,400 39,500 1030 30,600 31,300 0615 23,800 24,000 18

July 29 49,700 52,000 0430 35,900 37,000 0600 27,900 28,500 08

September 16 28,000 30,500 0500 24,200 25,300 1220 .17 ,400 18,000 16
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uS DEPAR1MEHl Of CO.... MERCE
HAlIOHAl ClIIHIIC CEHlER
fEDERAl BUllDIHC
ASHEVllll. HC. 28801

-

CO-50-PO

~ & ~ CONSULTA~TS I~C

POBOX 6087
ANCHORAGE, AK

POSTAGE AND F"EES PAID

U. S. DEPARTMENT OF COMMERCE

COM 210

THIRD CLASS

BULK RATE

-eZ03

995C3

) ~-=- J2- 1-/2?
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Addition.l inforaatl00 u'g.ud,lu& th.. c:l1~t. of A.la.La naT 'be obtainrd by wrttlnc to th. t;atlon.l OceanLc .and Atoo5?" .. rlc Ad.:,{n1Iitratloo k,
Cl1 ... toloI1 .. t at 63: Sixth A.enu~. Anchorac•• Ala ..... 99~Ol 0:' to an~ \';.athrr Service O:f1cr n.ar 1(N.

i)!.C?:-:: or S~OP!:

0:

SOIL COVEl

: Sllt 10&11

IS 7:.H ' PATA !A!US THE S~&OLS A.,'iD LtTr£R.S ""H£N USLO l:."t1!CA!! 7H£ f{'lU.O~I~:C:-
Ih"7'!Ji.POu.no VAl.t:!S for 1:IOnthly prpcipitation tot.. l. c.ay 'be frund In :he .annual issue of thit publ1.c.atlon.

un: llPORTS M"O COJtJt!.CI'IC:fS viII be carried only in the June and Dececber i5lue. of thit bulletin.

DAILY SOIL TtliJ'tUTt:IU:S TUll,

t'VA.POUTIOM 1a 1»••ur.d 1t1 the .tacubrd "'''At.her Servlce-tyP"f' poan of 4.. foot c!1alMter unt.-s. othervh. noted below in the "tv.~orat1on .and lJia.d- t.bl(:~

.aDd Hie 'ulu•• 1a the "tvaporatloa aDd \lind- t.able art rx:.re:lle. of tl:':pruturlt of wat .. r 1n pac as rrcor':ed durin&; 2:' hours er.clr.l at -:1:a of
"'tad 1s tn. total vinci. ao'Y.~'Dt 1n ull •• over the evapor.at10n ~n a. drtena.lned by • cont~nuou.s aneoooet.r recorder located 6-8 inches ..~v. tn.. p.&c. ..

S!:.ASOSAt TABLES: ~onthly.n.d ••••onal ,nov(all and heatint degr •• cay. Cor th.:, 12 :3onth. endin, wlth the preclt'dlnc June data w111 ~ ,arrled 1.
1.'Ll. ot th1a bullet ia.

DIVISIOSS. a. uaM in this publ1c.tlon, w.ca..=.e effect,".,.e vith data (or Septrcbtr 19~6.

~ for all atatlona .are c11...t.olo&1cal at.andard nono....l. ha••d on the period 1941-1970.

STATIO": NA."""S: 11Iur•• and letter. follo",1n& the st~tIon n.AM. such a. 1: SS\oi, lnd1catr c!1.st.ance in aUe' and direc:!ions frOD the ,?ost office.

\JA.rtR. rOUtVA.LI:NT ••1u•• publhh.d 1n n .• "Sno",fall and inov on Cround· table U't the vater equl-v.alent of Inow. sle.t. or iCr 00 th.. Z:Tound. Sa:plpt;
obt .. 1ninl ~a.url'..nts are t .. i..n fro. dIfferent poInts ~or 50uccessive oblcrv.at10J:1s; Cotl.t'quently, occ ..~lonal dr1ft!n, and other CA:.lSe. o! loc.al
ia. the aoovpack. AAT r.ault 1n ...p~t«nt Inconslstanc:lea Ir. the record ..

!SQl.iTALL: Entrie. of sDowfall 10 tht "~onrhl,. SWlC.ar1zf"d On..a- t.able, t.ht -Sao",f.all and Sno.... GO C:ouod" t.abl •• and 1n the ·Susonal Snovf .. ll" t~bls~

~ ,le·et. totrie. of ,nov OD &round Include anow••1.'et. and Icc ..

O!StR.V~~: nata in the "Konthl,. txtre~.". "Oal1y Prlt'c1pltation" table:. '·Oaily 'Te::lpeot'atuu- tabh. and -!v&?oration .. ~d ':lind" t ..bh, and. ,noy!al
th« "5no...,l.a11 and S:),()w on Cround- table. vhro publlshed, ar. tor th.. 1':' houri ~nd1nl at tl:1~ of ob5~rvat!on. The Station Incex 5hova observatlon t10e
local &:.,-nd.rd ti.... Snow on ,round in the "Snovfall and Snow on Cround" table 1a at o~U'rvat10n tIo~ for all except Nation"'l t.'f"&th~r Servlel? O!tlc~'

7M at.tions. For Y.ather S~ry1c. Offlces and FAA Itatioo. ~DOV on ,round value. are .at 8:00 •••• All \.:rathet' Service Office. and fAA ltatioDS' t1.~.·~'

13<>th H.lrr1d.1aD Tt...

01~SSlONAL t,ry(ITS: Unle •• oth.",,1 ... indicated.. dilM'n.lon.al unlta u••d 10 thl. bulht1n arc: 1'.=prratur. in ·r. prrc1plt3tloD and ...... poutloa 1n
vine! :::ev.e.nt 1a =il.... 1"'..onthly d.rftree day total ... au th. ausa of thr n«,gat1y~ oep.artuaa of ayoe.ra,.e daily tecperature. fro::! 650·r. In "Supplre«ntal
table diu'ct.lon. enter.d 1a t1;;ur•• are teDa of deir.... l.eaulu,nt vlnc! 1. th«, vet;.tor .u- of vlnd dinction. and spt'.d. d.ivldt'd by th~ nuol'-c-r
eb•• rvat1ona ..
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No record in th.. "SlJ.pplre..nt.al O't.... table, ""D..11)' Prrc1pit.atlon" tAble, "t".. poratlon .and, \/ln4'" t.able:. "Snovf.ll and Sno<w 00 Cround- table.
S011 TltcP'l'r.tur.... tabl••
No rtcord 1n the "Monthly So=-arh.ed Oat." table .and thlt "0.. 11,. Tr:3p~ntureM table 1. indtcated by no entr,. ..
And .1.0 on an earller ~ate or datel.
Rlghr.t obse:oved ont otnule vindspred.. This natien 11. not equ1pprd \11th an Instru::lCnt to or••ute hstest :11e data.
A::lount included in following Corasun:umt, t1.D.e ~!str1butlon unitnoVD.
Cale is equipped \11th a vincshteld.
Extre::.. occurred at statloo wIth Inc~plet. data vhich CA;)' h..aVt beoen u:clteded.
l"rtclp1u,t10n 1. ora ••,ne4 at 6-hourly lnterva\.ll.
Adjust ..cl to • full ~onth•
Water equivalent of snowf.ll vhol1,. or p.artly estlJ::1,&Ced, us1ng a rat10 of linch "".ter equlv.lent to C"Ct'y 10 inches of n• .., snowfall.
One or 'DOre day. of record .1asin&j if aver.l~ value 1. enterrd, Irs. than 10 dol,.. record 1. clssing. Sr. UOa l1y i'c:i'erature" able for
daily reeord.. Delre. day d.ta, If carried for thl. atatJoo, tuve be ..n adjust.d to repr.....nt the ••1ue for a full DOoth.
J..=ounta frOll recordla.a .a... (Thea. aaount. are e.srntlan,. accurate but :..a, vary aU&htly froa the a::aount. to ~ pu.bliah.d later 11l
Prtclpitat.ioD Oata.)
Trace, aa .~unt too Icall to aea.ure.
Include. total for pr• ."lou. DIOntb.

IN Tv.E STATION l~"DEX Tl'.!: S~'OLS A.'Ill u:7TI:lS \IllEN USI:D I~"DlCAn: Tv.! fOLLOIiINC:

C "So11 Tr.=pt:r.tur.· table.
I ·Snovfal1 and Sao,", on CroUDd- table. 0II1•• ion of data 1n aoy oooth indicatea no .nowfall .ndlor .nov on cround in that ::lOnth.
J "Suppleatntal Data" table.
I Th.et'1lleoete:r. are &~ner.lly ex:po.rd ie a .hlther located .. few fret aboY...od-covered Iround; however, this rc!erence ir.:!1catec.

theroool'tera are exposed 1ft a Shelter located 00 the roof of .. bu11dlnl_

Stat.lona aPP'Car1nc. in the tabir. w1th DO data verI' etther etaainc or rec:e!y..d too lat. to 'be Includf"d Ie thi. i'lue.

Crner.! \I.athtr condItion. 1n th. U.. S .. for each ltO'Dth .re d ..scribf"d 10. the CLI~TOLOClCAl DATA KA.710:'olAL Sl~.A.RT and STOM DATA.

Infon:at10n concerninc tb.. history of chanze. in 10cat.ion., elev.. tion., expo'ure, etc., ot substation. throuKh 1955 aa)' w found In the
·Sub.tatloD ll1.tory" for this State, price 35 cent.. 51:.11.1' lnfo~tloo for regular Sation.1 lJpather ServIce Office. cay ~. tounct in the late.t
i.tue of Local Cl1:l..atolollcal o..ta. price 30 cents. };ote cIo1:.uo. c:h.. rge and orderlng Instruction. below.
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ADAK 002& 03 SIl ISLANOS 51 53 17& 3'3 17 MID MID H O,FICER I~ CHARGE IlX DB
ALLAKAKET 0230 08 INTERIOR 8SN && 34 152 40 &00 8A 8A SIHON NED
ALTESKA 0243 05 COOK INLET &0 58 14'3 08 250 8A 8A H AlYESKA LODGE
AMCHITKA 0252 03 SIl ISLANDS 51 24 17'3 1& 200 12M 12M H ALEUTIAN NAT IlLDlF REF
ANCHORAGE IlSMO AP R 0280 05 COOK INLET &1 10 150 01 114 MID MID HJ NATl IlEATHER SERVICE
ANDIBS!l1L lAI\(.._ 0302 05 COOK INLET &I 37 14'3 20 4'35 8A 8A H JACK L 8USH

-::frGOON 0310 01 SOUTHEASTERN 57 :10 134 35 15 5P 5P H GOROON V OLSON
ANNE TTE IlSO AP R 0352 01 SOUTHEASTERN 55 02 131 34 110 MID MID HJ NATL IlEATHER SERVICE
ANNEX CREEK 03&3 01 SOUH'EAS TERN 58 1'3 134 0& 24 4P 4P H GEORGE CONVERSE-ANNEX C
ATTU 0452 03 SW ISLANDS 52 50 173 lIE 70 5P 5P USCG CO~MANDING O,FIC£R

AUKE BAY 04&4 01 SOUTHEASTERN 58 23 134 38 42 5P 5P H NATl MAR FISHERIES SERV
BARROW \.ISO AP R 054& 0'3 ARCTIC DRAIN 71 18 15& 47 31 MID MID HJ NATl \.lEATHER SERVICE
8ARTER ISLAND \.ISO AP R 0558 0'3 ARCTIC DRAIN 70 08 143 38 3'3 MID MID HJ NATL \.lEATHER SERVICE
8EAVER ,AlLS 0&57 01 SOUTHEASTERN 55 23 131 28 35 T2H 12M H KETCHIKAN UTILITIES
BELUGA 0&85 05 COOK INLET &1 11 151 02 75 3P 3P H l E MC KA T
8EN~S ,ARM MARKET 0707 05 COOK INLET &1 34 14'3 08 150 &P &P H BEN VANDERIlEELE

-BETHEL \.ISO AP-- R 0754 07 IlEST CENTRAL &0 47 1&1 48 125 MID MID HJ NATl WEATHER SERvICE
8E TTLES ,AA AP 07&1 OB INTERIOR ESN && 55 151 31 &44 MID HID H FAA
BIG DELTA FAAiAMOS AP 0770 08 INTERIOR 8SN &4 00 145 44 12&8 8P 8P H FAA
8IG RIVER LAKE 07B8 OS COOK INLET &0 4'1 152 18 40 81' 8P H DENNIS BRAHNAM

BROOKS RIVER 1017 0& BRISTOL BAY 58 33 155 47 43 51' 5P H NATIONAL PARK SERVICE
CANNERT CREEK 1240 02 SOUTH COAST &1 01 147 31 & 5P 5P H \.IX OBSVR-CANNERT CREEK
CAPE LISBURNE 1312 0'3 ARCTIC DRAIN &8 52 1&& 07 45 MID MID H CAPE LISBURNE A,~

CAPE NE\.IENHAH 1314 O&IBRISTOl BAY 58 38 1&2 04 475 HID MID H CAPE NEwENHAM AFS
CAPE ROMANZOF 1318107 IlEST CENTRAL &1 47 1&& 03 434 2A 2A H IlX OBS-C ROHANZOF A,S
CAPE SARICHEF 1325 03 SIl ISLANDS 54 3& 1&4 5& 175 4P 4P H U S FISH AND WILDLIFE
CENTRAL 2 14Sf, 0311NTE"IOR aSNI &5 34 1':4 49 %0 12~ 12M 12:- H MIKE & JEANETTE CARDER
CHANDALAR LAKE 14'32 08 INTERIOR BSN &7 30 148 30 1840 4P 41' H ROBERT R AKEHANN
CHULITNA HIGHIlAY CAMP 1900 05 COOK INLET &2 24 150 15 500 5P 5P H ERNIE SIMMONS
CHULITNA RIVER LODGE 1'12& 05 COOK INLET &2 53- 149 50 1250 8P 8P H STEPHEN HANSON

-
CIRCLE CITY 1977 08 INTERIOR aSH-

"""
&5 50 144 04 598 8A 8A H GORDAN K MAC DONALD

CLEAR 2005 08 INTERIOR 8SN &4 18 149 11 S80 7P 7r; HAROLD J STEFrEN
CLEAR IlATER 201'3 08 INiERIOR BSN E,4 03 145 31 1100 7P 7P H HRS LORETTA NISTLER
COLO BAY 1<50 AP R 2102 03 SW ISLMWS 55 12 1&2 43 % MID MID HJ NATl ~EATHER SERVICE
COLLEGE OBSERVATORY 2107 08 INTERIOR BSN &4 52 147 50 &21 8A 8A H IlX 09SVR-NOAA/ERL
COLLEGE 5 NW 2112 OB INTERIOR 8SN &.1 5b 147 50 1750 8A 8A H DENNIS TRABANT
COOPER LAKE PROJECT 2144 02 SOUTH COAST &0 23 149 40 445 3P 3P H CHUGACH ELECTRIC ASSN
COOPER LANDING & w 2149 051COOK INLET &0 2'1 149 5B 375 8A 8A H MRS BETTT ,ULLER
COPPER CENTER 215& 04 COPPER RIVER . &1 58 145 1'3 1000 SP 5P H MRS KATHRINE GODDARD
CORDOVA rAA FSS AP R 2177 02 SOUTH COAST &0 30 145 30 41 MID MID HJ rAA-PERSONNEL-CHIEr

DANGER BAY 2300 02 SOUTH COAST 58 08 152 33 45 5P 5P H INACTiVE 7/31/79
DILliNGHAH rAA AP 2457 00 8RISTOl BAY 5'3 03 158 31 8& 8P HID HJ FAA
EAGLE 2&07 DB INTERIOR BSN &4 47 141 12 B50 7A 7A H JOHN A BORG
EAGLE RIVER SOUTH FORK 2&48 OS COOK INLET &1 14 149 2& 2140 7A ]A H PETE OSTDIEK
EDGEMIRE LAKES 2&&5j05 COOK INLET &2 32 150 17 7&0 5P 5P H DAVID P JOHNSTON
EIELSON riELD 2707 08 INTERIOR BSN E,4 40 147 OE, 547 HID HID H EIELSON AFB

-ljlLUTNA PROJECT 2730 OS COOK INLET &1 2B __ 14'1 10 38 4P 4P H ALASKA POIlER ADH
ELF 1N- COV(---- 2785 01 SOUTHEASTERN 58 12 13& 40 20 5P 5P H AVIATION WEATHER OBS
ELMENDORF A r 8ASE 2820 05 COOK INLET &1 15 149 48 192 HID MID H ELMENDORr Are
EHHONAK 2825 07 IlEST CENTRAL &2 4& 1&4 31 10 7P 7P H ELIZA8ETH M CARDEN

rAIRBANKS wsro AP R 2%8 08 INTERIOR 8SN &4 4'3 147 52 43& MID HID HJ NATL ~EATHER SERVICE
,ARE WELL r AA AP 2'388 08 INTERIOR BSN &2 31 153 53 14'3'3 2P 2P H CLOSED 02/0117B
rIvE riNGER LIGHT STA 3072 01 SOUTHEASTERN 57 1& 133 37 30 lP lP H OFF IN CHARGE FFl
riVE HILE CAHP 3082 08 INTERIOR aSN f:5 5& 14'3 50 500 2P 2P H I<X OBS-FIVE MILE CAMP
rUNTER SAT 31 '38101 SOUTHEASTERN 58 15 134 54 20 SP 5P H HR & HRS JAMES OOTLE
GALBRAITH 321°10'3 ARCTIC DRAIN E,8 2'3 14'3 2'3 2b&& 2P 2P H IlX OBSVR-GALBRAITH
GALENA AIRPORT 3215 03 INTERIOR BSN &4 44 15E, 5b 120 MID HID H U S Ar GALENA
GILHORE CREEK 3275,08 INTERIOR 8SH &4 5'3 147 31 '3S'3 '3A 9A H GUARD PER-NESS CDA S1N
GLACIER BAT 32'34101 SOUTHEASTERN 58 27 135 53 50 5P 5P H NATIONAL PARK SERVICE
GLEN ALPS 329'3! OS COOK INLET &1 ~E, 14'1 41 22&0 7A 7A EDMUND SCHUSTER

GL ENNAL LEN KCAM 3304 0': COPPER RIVER &2 07 145 32 145E, 5P 5P H DAVE 8UCKM-lAN
GULKANA rSS/AMOS 34&s104 CS?PER RIvER &2 0'3 145 27 1570 f,A &A H NATL ~EATHER SERVICE
GUSTAVUS 3475101! SOUTHEASTERN! SB 25 135 44 17 5P 5P H GLACIER BAT A!RIlATS INC
HAINES 13490101 SOUTHEASTERN 5'3 14 135 2& 31 4P 4P H AviATION ~EATHER CBS
HA!~:ES TER~!~~AL 3500101 SOUTHEASTERN e,q 1;- lIe, 27 17<:' 10 10 I H VS~RAL ~EATHER 09SV?'I HE AL T 2 Nil I~~??! 2§1 l~!~R!2~_§SNI I1; j 53 1'4~ 01 I 14901 8P I 8P I I H IlILLIAM H JONESI
HUHER 1<50 AP JOb~1 v~ILUU~ 1 t l 5'1 33 151 30 o3'MID :-1ID

I
H ~ATL ~EAIHER SE~VIC[

HOHER 8 NW 3&72 OSIC00K INLET 5'3 4S 1St 3'3 1000 &P &P H ALLAN B CRA~FORD

HOONAH 3&'3510'1 SOUTHEASTERN 58 07 135 27 20 5P SP

I
H HARLENE JOHNSON

SEE REfERENCE ~orES fOllOWING ST4TIOH INDEX
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HOPE 3720 02 SOUTH COAST flO 55 14'3 38 150 3P 3P H MRS PAULINE KO~AlKE
ILlA~,NA FAA AP 3'305 Of, BRISTOL BAY 5'3 45 154 55 18f, 8P 8P H FAA
INDIAN MOUNTAIN 3'310 06 INTERiOR BSN f,5 5'3 153 41 1220 MID MID H INDIAN MOUNTAiN AFS
INTRICATE BAY 3'333 Of, BRISTOL BAY 5'3 34 154 2B 170 5P 5P H ART POPE
JUNEAU 2 40'34 01 SOUTHEASTERN 58 18 134 24 25 '3A '3A H ~SFO JUNEAU FORECASTERS
JUNEAU FAA AP R 4100 01 SOUTHEASTERN 58 22 134 35 12 MID MID HJ FAA FSS PERSONNEL
JUNEAU '3 NIoI 4110 01 SOUTHEASTERN 58 25 134 32 120 5P 5P H U S FOREST SERVICE
KASILOF 3 N~ 4425 OS COOK INLET £,0 22 151 23 70 £,A f,A H PAUL ESTLE
KENAI FAA AP 454f, 05 COOK INLET bO 34 151 15 8f, MID MID H FAA
KETCHIKAN , 45'30 01 SOUTHEASTERN 55 21 131 3'3 80 llA 11 A H SECURITY POLICE

KING SALMON ~SO AP R 47bf, O£, BRISTOL BAY 58 41 15£, 3'J 4'J MID MID HJ NATL IoIEATHER SERVICE
KIT 0I BA Y 4B12 02 SOUTH COAST 58 11 152 21 15 4P 4P H AK DEPT OF FISH t GAHE
KODIAK ~SO AP 4'388 02 SOUTH COAST 57 45 152 30 111 HID HID H NATL ~EATHER SERVICE
KOTZEBUE ~SO AP R 507£, 0" ARCTIC DRAIN f,£, 52 If,2 38 10 HID MID HJ NATL ~EATHER SERVICE
L! NGER LONGER 550f, 01 SOUTHEASTERN 5'3 2b 13b 17 700 8A 8A H INACTIVE 05/31/80
LITTLE PORT ~ALTER 551'J 01 SOUTHEASTERN 5f, 23 134 3'J 14 5P 5P H JAMES HENDRICKS
LONELY 5544 O'J ARCTIC DRAIN 70 55 153 15 10 MID MID H CAMP LONELY HUSKY OPNS
LONG LAKE 554" 01 SOUTHEASTERN 5g 11 133 53 'l80 S ALASKA PO~ER ~DH
MANKOMEN LAKE 5£,07 04 COPPER RIVER f,2 5'J 144 2'3 3025 8A 8A H JAHES N KRUCKt8URG
HANLEY HOT SPRINGS 5£,44 08 INTERIOR BSN f,S 00 150 3'J 275 f,P f,P H AVIATION ~EATHER OBS

·HATANUSKA.AGR EXP STA 5733 05 COOK INLET f,1 34 14'3 If, 150 5P 5P SF H DR CURTIS H DEARBORN
HC CAR THY 1 NE 5754 04 COPPER RIVER £,1 2£, 142 54 1540 2P 2P H lESTER HEGLAND
MC GRA TH ~SO AP R 57b'3 08 INTERIOR BSN f,2 5B 155 37 344 f,P (,P bF HJ ~SO PERSONNEL
HC KINLEY PARK , 5778 08 INTERIOR BSN (,3 43 148 58 2070 8A 8A 8~ H NATIONAL PARK SERvICE
HINCHUHINA 5881 08 INTERIOR BSN (,3 54 152 1(, 700 (,P £,P FRANCES M HOLMES
MOOSE PASS f, NU 58'J5 02 SOUTH COAST flO 32 14'3 31 f,5'J 7P 7P H CLOSED 02/01/80
NELCHINA H~Y CAHP £,270 04 COPPER RIVER f,1 5'J 14f, 52 2485 7A 7A H DAVID 8EAueOIN
NO;1E uSO AP R (,4% 07 IoIEST CENTRAL f,4 30 If,S 2£, 13 MID ;110 HJ NATL ~EATHE~ SERViCE
NORTH PuLE f,5Bl 08 INTERIOR aSN f,4 45 147 20 475 '3P '3P H RADIO STATION KJNP
NORTH~AY FAA AP f,58f, 08 INTERIOR BSN ~58 141 Sf, 1713 HID HID H FAA

OLD EDGERTON f,777 04 COPPER RIVER £,1 48 144 5'3 1320 lOA lOA lOA H HICHAEL J S~ISHER
PALMER lAS f,B70 05 COOK INLET f,1 3£, 14'3 O£, 225 '3A '3A ·'3A GH DON POLLOCK INST. ARG SC
PAXSON 70'37 04 COOPER RIVER f,3 02 145 30 2700 BP 8P H KRISTY HOUK
PAXSON LAKE 7105 04 COPPER RIVER f,2 57 145 30 2750 BA 8A H INACTIVE 8/3117'3
PEL! CAN , 7141 01 SOUTHEASTERN 57 57 13f, 14 7 '3A '3A H ELIZABETH CLAUSON
PLANT HATERIAL CENTER 7352 05 COOK INLET £,1 32 14'J 05 £,7 4P 4P H PAT MULLIGAN
PORT ALEXANDER 7557 01 SOUTHEASTERN 5£, 15 134 3'l 20 8A 8A H PAM t ED DOUGHERTY
PORT ALS~ORTH 7570 O£, BRISTOL BAY flO 12 154 lB 2£,0 f,P f,P H GLEN ALS~ORTH
PORT CHATHAM 7£,40 05 COOK INLET 5'J 13 151 45 10 BA 8A H NANCY TORSEN
PORT CLARENCE 7b£,'l 07 ~EST CENTRAL ,.5 15 If,b 52 12 lP lP H CoMHANDING OF,ICER

;

PORT HEIDEN 7700 O£, BRISTOL BAY 5£, 57 15B 37 '32 lOP lOP H FRANK C JENSEN
PROSPECT CREEK 7778 DB INTERIOR BSN f,£, 4'3 150 3'l 1105 2P 2P H IoIX OBS-PROSPECT CREEK
PUNTILLA 77B3 05 COOK INLET b2 Or, 152 45 lB32 5P 5P H AVIATION ~EATHER OBS
RIKA'S LANDING 7'38'3 08 INTERIOR BSN £,4 O'J 145 51 12f,B 5P 5P H CAROL HARING
ROCK RIDGE DRIVE 8025 05 COOK INLET f,1 07 14'3 45 840 f,P f,P H RICHARD G DREU
RUBY UEST 8044 DB INTERIOR BSN f,4 45 155 2'3 200 81. BA H CLOSED 03/01177
RUSSIAN HISSION 8054 07 WEST CENTRAL f,1 47 lbl 1'J 50 8A 81. NICK ASK OAK
ST HARYS Bl05 07 ~EST CENTRAL r,2 04 1b3 11 25 5P 5P H ST MARYS HISSION HOHE
ST PAUL ISLAND \oISO AP R BllB 03 SW ISLANDS 57 O'J 170 13 22 HID MID HJ NATL WEATHER SERVICE
SALCHA 8140 DB INTERIOR BSN £,4 27 14b 55 £,75 f,P f,P H RICHARD S ROBERTS

SAND POINT 8183 03 SW ISLANDS 55 1'J If,O 31 22 3P 3P H SHARON H HAKALA
SE~ARD 8371 02 SOUTH COAST .f,0 07 14'3 27 35 2A 2A H AVIATION ~EATHER OBS
SHEMYA USAF BASE R 841'3 03 SU ISLANDS 52 43 174 Or,E 122 HID HIO HJ SHEHYA AFB
SITKA JAPONSKI FAA AP I 84'34 01 SOUTHEASTERN 57 04 135 21 15 HID MID H FAA
SITKA MAGNETIC OBSY 8503 01 SOUTHEASTERN 57 03 135 20 f,7 4P 4P H UILLIS E OSBAKKEN
SITKINAK 8512 02 SOUTH COAST 5£, 33 154 08 55 8A BA H HR t HRS PAT GUAIGG
SKAG~AY 1 NW 8532 01 SOUTHEASTERN 5'J 2B 135 1'3 570 5P SP H MRS ALVIN GORDON
SK~ENTNA B5% 05 COOK INLET f,1 59 151 12 153 8P 8P H AVIATION ~EATHER OBS
SLANA 8547 04 COPPER RIVER b2 42 143 5'3 2200 3P 3P H THELHA SCHR':'NK
SNO~SHOE LAKE 85'J4 04 COPPER RIVER f,2 02 14f, 40 2410 8P 8P H PATTI BILLMAN

SOURDOUGH 1 N 8,,25 04 COPPER RIVER f,2 32 145 31 1%0 £,A f,A H HRS CECILIA CHMIElO~SKI
SPARREVOHN 8£,f,f, O£, BRISTOL BAY f,1 Db 155 33 1580 HID HID H RCA-SPARREVOHN
SUTTON 2 E 8'J15 02 SOUTH COAST bl 43 148 53 550 2P 2P H RODNEY L JOHNSON

._TAHNETA PASS. B'345 05 COOK . .l NLE T £,1 4'3 147 33 2f,20 '3P 'lP I H.. DONNA HOLLAND
TALKEEHIA \oISO AP 8'37f, 05 COOK INLET £,2 18 150 Of, 345 8P 8pI I H NATl WEATHER SERVICE
TANANA FAA AP 'J014 08 INTERIOR 8SN b5 10 152 Of, 232 8PI 8P I H FAA

.IATAL!NA '3035 08 INTERIOR aSH f,2 S4 155 58 %4 HID MID I H JOHN PADD .... AN
TENAKEE SPRINGS '3121 01 SOUTHEASTERN 57 41 135 14 20 2P 2P

I
H JONI GATES

TIN CITY '324'J 07 ~EST CENTRAL f,5 3' If,7 55 2f,'3 HID MID H TIN CITy AFS

SEE REFE~tNCE NOTES FOLlO~IHC STATION tNOE.
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MONTHLY AND SEASONAL HEATING DEGREE DAYS
~LASKA

STATION JULY AUG SEPT DC i NOV IDEC JAN FEB MAR APR MAY JUNE fTonL I<OR:'U:"S
JULY-JUNE

• • •
INTERIOR BASiN OB

ALLAKAK[l 3B2 1188 1521 2B08 2024 18'l1 1274 575 318
BE TTLES FAA AP 1'l4 218 ,,55 1154 , ... - 2721 2472 1742 1751 1221 521 27'l 143,,3 15'l25.... J")
BIG DELTA FAA/A~OS AP 118 14" 4'l2 'l25 121" 23"C 22,,7 1335 1347 775 360 21B 1157'l 13,,'l8
CENTRAL 2 11'l 1'l8 702 1134 1524 2510 2532 1%7 1822 122" 528 24" ;4508
CHANDALAR LAKE 434 'l07 1303 17'J'l 2,,00 1%8 204'l' 1402 ,,87 387

CIRCLE CITT 118 127 ,,83 1120 1521 24'l'l 2,,'13 20,,3 1'13'1 13,,3 %8 207 14'101
CLEAR 152 1070 1473 1423 'l4'l 4,,5 25'1
CLEAR ~ATER 15'1 252 577 1014 1370 2431 2447 1483 1511 84'l 473 2"" 12832
COLLEGE 08SERVATORY 142 153 550 1000 12'l9 227'1 2358 1441 143'l 872 435 258 12225
COLLEGE 5 NW 158 14" 517 '157 11 64 21,,2

2241 I 13,,5 1372 852 403 2,,5 l1b22

EAGLE 152 211 bO" 1014 12'l5 24% 2b30 lb8" 1014 487 207
EIELSON FIELD 1% 148 550 '1'11 1334 2401 2401 1458 14,,1 '102 453 22'1 12484
FAIR8ANKS WSFO AP 124 143 548 1004 133.. 2335 2312 1415 1475 8b8 43" 248 12244 14345
FIVE MILE CAMP 182 28" 771 1127 1,,40 2,,54 2824 18,,5 1784 11'13 537 2,,'1 15132
GALENA AIRPORT 1'l'! 205 577 '1% 1200 2430 2428 1,,84 1588 101" 4'18 353 131 '14

-
GILMORE CREEK 244 2,,7 ",,0 1088 ~)3'l 23% 2347 148'1 1457 '328 531 327 13083
HEAL T 2 NW 247 200 '112 1130 2275 2117 1287 1414 '185 502 341
INDI AN MOUNTA IN 22'3 244 712 10% 1)'14 2414 234" 1587 Ib4'l 1144 5~1 328 13,,84
~ANLEY HOT SPRINGS 17'3 1,,3 bO'! 102" 1349 242'1 2521 IS'll 15bO 1030 481 278 1321"
Me GRA TH WSO AP 221 242 555 '158 12'1'1 2473 2434 153'1 14'1'1 '123 533 391 130,,7 14487

HC KINLEY PARK 325 313 b% 1028 1253 2220 2128 1437 147" 1032 ,,82 441 12'1'11 13873
wINCH~M[NA 211 57'! 1435 2351 1574 1,,10 1012 528 310
NORTH POLE 14'! 20'3 b18 1054 1423 2482 2288 14'17 1482 '105 4'12 251 12855
NORTHWAY' AA AP 190 228 ,,33 1138 li~5 2,,44 2,,55 1930 1"4,, 890 537 253 1444'l 1%34
~ROSPECT CREEK 257 2'l7 743 1180 1441 2,,3'l 2523 lb'l5 1713 1203 54'l 3bl 14,,01

RIKA'S LANDING 124 1'l2 %41 980 12,,4 24b4 2243 1455 1443 870 482 2,,8 12349
SALCHA 135 151 52'l 'l'l7 ~258 2319 I 23'13 142" 1412 887 465 2,,7 1223'l
,ANANA ,q AP 17" 217 bb" 10b8 ,,:a'" 2554 2~34 1,,83 1,,52 1101 501 290 13838 15~jb. _.0

TA Tr.t [NA 218 27" Sb'l i 971 ':43 2234 I 2191) : 1.3" 1357 S6'l I 53;' 412 12311
TOI( 2,,'l ,,7b I 1157 1579 254'1 2b24 1832 1%7 'l'34 ,,24

TRIMS CAMP 303 270 'l0'l
UNIVERSI TY EXP STATION 141 144 553 1000 1341', 2330 2377 1443 1383 882 445 137')7

• • • -f-

ARCTiC ORAINAGE O'l

8ARROW ~SO AP "7,, 57'l 851 141'3 ~;;o 23'l1 2450 218" 2380 20,,5 1480 835 18'l72 2021',5
BARTER [SLANO WSO AP ,,88 ,,75 'l12 1342 IS'll 24,,3 2500 21bB 2438 2038 1473 858 1'l14b 1'3'l'l4
OPE LIS8uRNE 503 413 7£,2 12'l3 14'13 2225 221' 1'l4" 2023 1877 1281 738 167,,8
GAL8RAITH 3'l5 443 1021 1581 _ 171 b 2558 2424 2017 175'l 100B 548
KOBUK 2'l0 255 ,,47 111'l lj~'l 253'l

KOTZE8UE ~SO AP 332 282 ,,85 l1b8 141)0 2372 2207 1,,74 1,,7'l 14,,4 812 520 145'l5 lb03'3
LONELY b08 ",,'l 'l32 1736 2577 2b37 2280 2484 2077 1484 870
UMIAT 218 275 834 150'3 1b~£ 2700 2b03 22,,7 2408 2074 1330 3" 7 1827'3

I
I I

III
- I

II i II I

2 i
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DAILY SOIL TEMPERATURES
ALAScA
JUl T

i,
1

::
OAT 0< ~ONIH

C>

S14110N a. ?'

10 I" 12 I"
~~ =c I 2 ) • 5 I 7 • • " 15 Il 17

" " 20 21 22 2) )' 2\ 2l 27 21 2i 30 1I .
PAL ~rR lAS r INI

rCRASS I 2 9AM Cq 50 50 55 5. 55 57 53 % 5. 57 55 5S % 55 59 57 5S 52 S9 Sq 57 58 59 5. % 57 57 5. 55 % 55."

l 9A~ 50 51 53 55 % % 57 5C % % 57 55 55 57 55 59 57 % 55 57 5q 57 S9 58 S8 57 59 57 57 % 57 SO.2

I SAM 50 51 53 5C 55 55 57 51 50 57 57 55 % 57 5a 5S 57 5S 5S 58 58 57 5S 5S 5S 57 5S 57 5_ 57 5. 5•. 3

20 BA" 52 50 52 51 50 50 51 50 52 53 5c 52' 53 5c 55 % 5c 5c 53 53 53 55 5A SA 5A 55 5A 55 53 51 5A 53.0

CO SA" CO C2 C2 (J A3 C3 (J .. c. C. I. 15 15 c" () () CS () AT () .. () C7 A7 A. A" C7 () AS C5 C. C5.4

IrAllOWl 2 SA" 52 52 5c 50 57 55 5_ % 57 5S 53 55 55 57 55 57 sr. 5_ 5S "0 '" .1 bI .0 .0 55 5S 5q 5S 5q 59 57.2

I SA~ 53 52 S5 5. 57 55 sr. 5. 50 57 51 51 55 5. sr. 57 57 % 55 _0 .0 .0 .0 5S 5S 57 57 5S 5. 57 57 5" ••

S SA~ 53 53 55 55 57 55 sr. sr. 50 57 SO 55 55 5. .0 5S 57 57 5S .0 .1 .0 .0 S8 5S 57 57 SS 57 5S 57 57.0

20 SA" 50 SO 51 51 51 52 52 S3 54 51 5C 53 53 53 5c 55 5A 51 55 % 50 S7 57 57 57 5. sr. 57 % % % 51.2

40 SA. II II 12 C2 43 (J u u C5 15 c. c. c. .. c" AT () () AT AT A8 C8 IS 41 47 () 47 IS 18 c5 c, c5.1

I I
-I

I
I

I

I

•

I I
. I

I

I
I

i I I Ii
i

I
I

I I II
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MONTHLY ANa SEASONAL HEATING DEGREE DAYS
SEASON OF 1'l7'l - 1'l80 ALASKA

STATION JULY AUG SEPT OCT FEB IMAR JUNE TO T I NO~~~LSNOV DEC JAN APR MAY ALJULY - JUNE

• • •
SOUTHEASTERN 01

ANGOON 134 33& 54& 72& 1052 1244 81& 84& &40 4'l7 277
ANNETTE IoISO AP 17& 137 280 4'l0 &52 854 1050 e.'l8 81'l e.12 454 252 &474 7053
ANNEX CREEK 34'l 32'l 4e.8 &25 844 l1E.2 147E. 'l2e. 'l7'l 73" 515 334 8743 'l187
AUKE 8AY 211 145 3&E. 557 810 1131 13,,5 880 'l41 &78 441 25'l 7784
8EAvER FALLS 1&4 111 283 515 743 'l24 10'l3 7'l'l 84'l ,,42 457 20&

i
&78&

810RU 244 225 277 513 700 :
ELFIN COVE 28& 2'2 332 534 722 1050 II'll 804 8'l3 &87 581 44E. I 77&8
FIVE FINGER LIGHT STA 251 443 %1 1232 7% 842 e.27 50S I
FUNTER 8AY 828 8% E.E.S 502 2'l1
GLACIER 8AY 310 28& 433 5'l7 81'l 1145 1303 888 'l52 72E. 550 377 838&

GUSTAvUS 445 E.l'l 858 138E. &80 08 301
HAINES 248 1&2 401 e.18 847 12&'l 1470 8E.7 'l41 Dol 437 231 8152
HAINES TERMINAL 241 1% 3E.2 575 825 1178 1441 871 %1 &83 4E.l 2&0 8054
HOONAH 21'l 172 388 572 788 1072 1277 88E. 'l00 &73 474 281 7702
JUNEAU 2 254 180 388 57& 771 1100 1323 8SE. 'l1'l &E.3 454 24& 7730 810E.

JUNEAU FU AP 251 205 415 &O'l 830 1187 1404 8'l5 'l4'l &78 477 278 8178 ~007

JUNEAU 'l Nil 408 427
KAKE 250 171
KETCHIKAN 171 113 281 48'l E.8'l 877 1080 7&1 843 &36 447 21'l e.&C8 0985
LINGER LONGER 22E. 244 481 771 1044. 151'l 1734 1131 1152 81 I sr,5

LITTLE PORT IoIALTER 288 234 3&1 532 71'l 'l55 10'l0 787 8&7 e.94 548 2'l'l 73,,4 80&'l
PEl ICAN 2'l4 232 383 55'l 77'l 1100 123'l 848 'l03 712 58& 417 8052
PORT ALEXANDER 702 'l2& IDE.O 73E. 844 &&E. 545 325
SITKA J~PONSKI f'AA AP 20'l 1&4 255 4&& &1'l 'l5'l 1033 &'l3 80E. &1'l 501 351 E.E.75
SITU MAGNE TIC 08SY 248 1'l7 28'l 500 &84 1010 11 Or, 748 844 e.34 537 3&1 7158 8132

SKAGIIAY 1 Nil 23& 177 373 577 854 12&1 14'lJ 8'l2 'l78 &50 42& 240 8157
TENAKEE SPRINGS 212 153 355 577 804 1131 1243 'l2E. 837 &'l7 S2'l 282 774E.
IIRANGELL 212 172 287 4'l0 71'l 'l4'l 11'l'l 73'l 83& 577 407 174 &7&1 8010

· • • I
SOUTH COAST 02

CANNERY CREEK 281 2'l8 710 1538 1516 1034 1031 825 738 452
COOPER LAKE PROJECT 200 227 418 700 1m 1510 1484 1027 10'lT 778

I 030 400 'l3&5
CORDOVA FAA FSS AP 285 320 418 &70 8&1 1372 1381 893 'l72 72E. e.07 32'l 8824 'l7b5
HOPE 173 228 422 778 1023 174'l 1&'l9 1105 1I 31 804 I &02 3'l5 10108
KITOI 8AY 22'l 2E.7 408 E.E.8 877 1320 1214 'l47 'l81 801 &85 41'l 881&

KODIAK IIS0 AP 200 23& 357 5'l7 785 1177 10'l0 877 87'l 720 E.l1 3&1 78'l0
MOOSE PASS & Nil 247 303 528 837 1071 1%'l 18E.5
SEIIARO 273 3'l1 &81 82'l 1410 12'l7 'l34 100'l 772 oE.8 404 'l242
SITK INAK

'#'070
11 'l7 115& 'l44 'l55 812 E.'l1 517

SuTTON 2 E 221 273 452 80'l 1818 1&54 1071 117'l 7&7 E.14 3E.E. 102'l4

VALDEZ 1150 287 32E. 44'l 724 'l48 13'l7 1353 101£, 1032 7&2 £,17 405 'l31E. 10545
1I0RTMAN'S 285 2'l2 474 &&0 420
YAKATAGA AP 2'l5 308 387 583 823 1177 1251 84'l 'l13 72E. &3& 440 8388
YAKU TAT 1150 AP 284 308 420 bOll 800 11&0 124'l 844 'lIE. b'l8 S'l8 3'l8 8284 'lS33

• • •
SOUTHIIESTERN
ISLANDS 03

ADAK 45'l 401 458 £,81 840 'l24 'l12 'lOS !E.2 %0
AMCHI TKA 750 881 'l4'l 1035 1021 1002 'l57 837 £,84
ATTU 475 E.77 880 'l73 'l71 %E. 'l10 e'l4 74E. 558
CAPE SARICHEF 1074 1073 'l44 'l14 7'l0 £,08
COLD 8AY IIS0 AP 387 400 474 712 8'l3 117'l 127'l 1143 %4 87E. 72& SE.'l %02 'l9£,5

ST PAUL ISLAND IIS0 AP 4'l7 444 501 &£,7 843 1030 11,,5 11'l0 1030 101" 823 &08 'l814 1111 'l
SAND POINT 541
SHEMYA USAF BASE 57E. 478 535 757 'l25 1011 1051 1075 1013 'l40 803 7E.l 'l'l25 ~735

• • •
COPPER RIvER 04

COPPER CENTER 222'l
GAKONA 1 N lE.l
GLENIIALLEN KCAM 217 252 532 %" 124& 2332 222'l 1455 1410 892 i e.14 321 124%
GULKANA rSS/AMOS 215 218 540 'l44 1220 I 2307 21&4 1412 13'l7 SA'l I 577 302 12145 13'l38
MAN~OME!l LAKE 357 3E.l &32 1003 1343 2204 2147 14b'l 1':'l2 l' " 825 52'l 13588[.<"
MC CAR THY 1 liE 228 271 531 8'l5 1244

1

217'! 21A'l 13&1 1330 %3

I
bOll 334 119'l~ I

I

SEE RUE;;[NCE NOTES ,QUOlllNG SH TION !NOEX
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STATION JAN IFEB JUNE I t;ORM~L'JULY AUG SEPT OCT NOV DEC MAR APR MAY oTAL JUL T- JUNt

NELCHINA HIH CAMP 302 375 70' 1125 1484 237b 2140 14~8 15'18 104~ 77;' 471 I 38~8
OLD" EOGERTON 208 230 550 ~24 "'~8 223~ 21;'2 1432 13~4 857 bO;, 314 12114
PAXSON 33~ 3~4 b53 10;'1 1358 2280 2130 14;''1 1;'02 1050 753 44'1 13538
PAXSON LAKE 2~7 328
SLANA 1'l4 285 %4 ~~9 13~1 2015 1417 1321 8;'8 58;' 327

SNOWSHOE LAKE 2'l0 318 ;'31 1087 1480 2357 2223 1582 158;' 1052 73~ H'1 137~4
SOURDOUGH 1 N 2;'7 344 ;'17 108~ 13;'2 2392 2341, 1542 1487 ~50 707 432 13525
TONSINA LODGE 214 252 b05 1015 1312 227'1 2181 1514 1';'1 8~~ ;'52 354 12738

• • I

COOK INLET 05

ALYESKA 203 2% 3~8 ~32 15~4 1581, 1037 1130 811 1,%
ANCHORAGE IoISMO AP 138 184 384 735 '1)7 1704 1%8 1083 11;'4 lb4 5~2 347 %00 10~11
ANDERSON LAKE 20;' 242 438 747 '1'15 1781 11,54 11 ~4 711, 575 347
8ELUGA 201 21,4 411, 717 ~80 1772 1;' 11 1117 1150 lbl 5~3 352 ~'134
8EN'S FARM MARKET 170 217 401 748 %~ 1884 1;'74 1058 114~ 733 550 2% ~84~

BIG RIVER LAKE 183 2;'1 372 733 '17~ 1;'50 11,% 1080 1132 77~ ;'41 343 ~815
CHULITNA HIGH\.IAT CAMP 178 230 450 803 1102 1620 lbb~ Ion 1183 783 584 320 101~8
CHULITNA RIvER LODGE 178 241 512 ~OO 1185 1870 I 171,5 1232 13;'3 '145 1,% 42;, 11313
COOPER LANOING b \.I 205 241, 450 741 '1~5 1731 1102 1118 lb4 ;'24 373
EAGLE RIVER SOuTH FORK 37~ 33b S12 848 1028 1740 lb04 10;'7 1273 ~Ob 731 502 10nb

EDGE MIRE LAKES 124 205 450 835 1141 1851 1727 108,? 1215 803 585 314 1033~

EKL UTNA PROJEC T 1~0 250 458 804 %8 lS80 171,4 111~ 1201 72b 545 2~7 10202
ELMENDORF A F 8ASE 237 2% 452 781, %b 1701 11,41 113b 1200 77b ;'22 381, 1021'1 1
GLEN ALPS 381 342 5b~ 85~ 103~ lb45 1583 108~ 124b ~Ie 903 53'1 11013
HOMER \.ISO AP 302 311, 422 ;,n 81,1 1432 142;' %1, lOU lb8 ;'38 44;' ~28S 1031,4

HOMER 8 Nil 313 287 440 832 153. 1504 103~ 1105 855 73~ 487
KASILOF 3 NW 350 377 52~ 1004 1771 175b 1184 1227 820 b~1 4'11
KENA I FAA AP 252 282 42;' 731 '183 175'1 lb8S 1128 11 ~O 74b 585 407 10174
MATANUSKA AGR EXP STA 202 227 420 75;' %0 1820 lb24 1050 1115 707 553 333 '1773 1094'$
PALMER lAS 1'12 21'1 412 71,0 %4 1735 1b~1 101,'1 1155 725 Sb;, 322 '1810

I
PLA~T MATERIAL CENTER 181 240 ~o4 83'1 ...l.9 4b 2"'101 I ~ q)! : 1101 11~2 e42- I ,,01 287 10739
PORT CHATHAM

. ,
730

PUNTILLA 282 3'l~ 1,53 1013 1375 2104 1~00 1401, 147~ 1071 824 531, 13042
ROCK RIDGE DRIvE 220 21,8 4;'7 800 100~ 1777 lHb 1075 1188 812 1,44 3~1 103~7

SKWENTNA 1~3 45~ 805 1157 18~4 1233 12~5 823 bOO 348

TAHNETA PASS 334 3'11 1,37 101,3 131,1, 20'14 18~7 137b 1514 1043 778 480 12'173
TALKEETNA IoIS0 AP 152 21;' 470 852 1131 1~4'1 17'10 1177 1273 811, 5~7 334 10757 1170B
TRI-/iAL ACRES 221 310 474 78'1 1054 1~02 1784 1155 1204 835 ;';'1 '32 10821
TUTKA 8AY LAGOON 774 '100 143'1 835
WASILLA 3 S 13' I'll 3~3 758 ~Ob 1774 15~8 1005 1055 702 533 2'10 '133'1

WASILLA 2 NE 1'18 242 445 7B2 1000 1842 11,34 10;'5 1152 733 581 37'1 10053
IlHITE'S CROSSING 170 220 505 '101, 1110 20'15 2081 13C4 13% 871 ;'4'1 385 l1bS2
IlILLOIl HIGHIlAY CAMP 873 11;'2 1'185 12;'5 1351 80;'•

• • I

BRISTOL BAT 0;,

BROOKS RIVER 23'1 270 'B7 750- 3'l7
CAPE NEIlENHAM 40' 3;,5 4;'7 733 '135 1%'1 11,10 1237 1185 '173 788 1,1,0 10'121,
DILL INGHAM FAA AP 255 321 4;,7 805 10;'3 1808 11,32 12'17 1224 871 701, 517 10'lb;,
III AMNA FAA AP 200 2;'0 421 73'1 %5 1803 17b8 1233 111,'1 837 1,54 40'1 1045B
INTRICATE BAY 212 2B4 '30 744 ~7B 17'11 1~15 1273 1181 847 ;'51 3'11 10b~7

KING SALMON IlSO AP 214 274 441 7BB 10;'3 1872 1733 127;' 1157 B52 711, 47~ 10Bb5 11582
PORT ALSIlORTH 18'1 252 447 740 ~81 1'103 1'lOb 1221, 11~2 7~2 587 3;,7 105B2
POR T HE! DEN 321 21,0 '32 b~8 8~8 1477 147b 1224 887 703 525
SPARREvOHN 308 325 570 '114 1141 1~~0 180~ 1324 1307 '113 703 50' l1B08

I I •
wEST CENTRAL 07

SE TH£L WSO AP 3'5 3bl 1,00 ~52 l1Bb 2073 2007 1'532 1382 102'1 ;,B2 552 12701 13203
CAPE ROMANZOF 50' 422 ;'04 888 1114 lb'l5 14'15 1323 1235 841, 70;'
EMMONAK 321, 350 bOO ~45 1200 21:;;' 20'1'1 11,4'1 1402 12b3
NOME ~SO AP 435 3bO 1,0;' ~35 1207 21~: I 1~'l0 '501 145~ 122'1 bb8 ;'31 13155 1432,
PORT CLARENCE ;,Bl

RUSSIAN MISSION 371 3;'0 1,23 '174 12% 231~ 2232 711 %7
ST -MARIS %3 332 %4 ~2~ 11% 2123 2023 1511 133'1 1020 b31 r;s~ 125~il
TIN CITT 5'13 502 7b~ 1085 1328 2133 2110 1777 lB7~ 173b 1101, 7B8 1580b
UNAL Ar.LEE T IlSO AP ~11 2225 150'1

1012J 1402'
IlALES 4b7 74~ 1038 1301, 20Qe 2101 1757 1'105- 1732, 1123 773

I
.

ALASKA

20

SEASON or 1~7'1 - 1'180

SEE REFERENCE NOlES rCLLO\.llNG ST~TION !NDEx

MONTHLY AND SEASONAL HEATING DEGREE DAYS
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DAILY TE!"1 PER ATURES
...

ou O' MaN TH ..
ST AT ION a

1 12 13 4 I 5 1 6 j 1 8 1 9 1011; 112 13114115 161 : 71 18 1912012 1 221 23 124 25j261271=8129130131 I:
_01<£ wso •• "" bb 54 ., ~2 5b 52 b5 58 % 04 oS 53 SO 51 51 57 ., 71 b7 b5 70 70 70 b8 55 5' 5' ! .0 07 ob 0'1 00.3

"I- '5 ., u 't SI u U '8 u A7 " u A7 .7 '5 '3 u A) SO A) ., 5' " " ., SO .,; A7 " SO 5' ".2

.OAT Cl.AE_CE "AI 55 53 SO '0 54 SO 57 02 5b 5. 52 51 SO 5' SO 54 b4 '3 b9 71 b8 03 ob
b21

bl .5 .3 58.1
"I- I! '8 40 ). J8 '0 '2 '5 55 52 SO '3 4J " " .. .52 5r, 55 58 " ., A) '5 40 45 52 A) .1

~USSl&w "ISSION ""t 71 " " 53 .0 SO 5, SO " 55 58 OS 72 SO 52 .0 08 7A n 81 11 eo 7' 78 7' b' 57, 52 55 bO 04 04.2
"IN " '5 4J u '5 u '5 u J, '5 .. '8 40 '5 '5 Ja " 51 5J SO '5 51 5J 50 'b so

.51 'b " 51 so ' •• 3

sr ".RtS "AI 71 bl 52 58 55 58 54 58 bl .b .) " .8 5' 52 " 7] 17 7' 7' 77 7' 8J H 77 b4 57 57 " .9 .8 .5.5
"IN " '5 u A7 'Ii " '2 u 5' u '5 '2 '5 '- '2 " A) " 52 " u ., " A) A7 so

A)I
'2 '5 " '8 ".0

TIN ClTt "lI 57 5' '5 '5 55 51 5' '8 A7 '5 52 'il u '5 ., ., 51 57 51 50 58 " b5 53 ., '8 " " 52 " A7 51.0
"IN '5 '5 '0 '0 '0 '0 u '2 U 41 U '2 '2 '2 '0 '0 ') '2 •• A7 '5 '8 A) '5 u

'- "1
37 u A) '0 '2.5

U"'l'"UET .50 •• "AI 71 71 _0 50 _0 .5 " b5 _0 57 5' 5' .0 " H 74 71 .5 " .7 _8 .7 b' .3
"IN " SO .. 4. .. A) 'J '2 '2 '9 17 '2 '2

., '8 5J so '5 5' A7 47 '8 ••• 7

.'lES "AI 5' 5' SO 51 51 55 '8 '8 A7 '7 " 53 '8 <7 4' so 5J SO 53 " 58 _0 02 .1 52 52 ljl '5 51 52 A7 52.0
"IN U A) u '2 '0 '5 '2 u '2 '5 3' u 45 u '5 u '5 '0 '- '-

~J '3 so A) '5 )0 l< '2 '2 u '2.5

I . .
I.TEAICR 81,IN 08 I

ILl ....n ~11 80 7. 7' OS 02 7A 7J 7] 72 .7 70 " 70 ., 70 70 73 7' 7' 80 78 7' 75 82 75 •• _41
.1 5' _b .7 71.5

"IN 5' 54 " " ., 5J 54 5) 51 II '0 A) 'J ., '8 A)

'-
u '2 u '8 ., u A) 52 u '8 '5 '2 H J' ".5

8ETTlES ru •• :'tAl 7' 80 _7 _0 7] 73 72 b' 02 72 .0 os os OS 72 17 78 78 80 77 7' 78 81 7& b8 .4 _01 57 OS b2 V 70.'
"IN 58 50 51 so ., 58 55 55 5J ., ., 51 17 .. 'il 55 52 52 51 55 5J 53 52 57 SO '8 ." .. '3 'J '5 SO. ,

BIG OElU ra/."os •• "lI H 77 72 " 60 7" " -'
_7 7J 7A H .- _9 72 " 71 75 77 7] 77 77 80 7. 71 " .71 .4 " bO .3 70.'

"IN 52 53 55 so AS _J 59 54 51 53 .0 " 55 53 53 5' 5' 53 u % ';, 54 ., 55 5J 50 SO '8 U 51 17 52.2

:E"All 2 "At 7_ 84 81 70 77 H " b' 72 78 _7 .9 ··1 72 7J 7. H 7A 7. 80 62 ;,e' . i
-- OS 7J.'

"IN ~8 '8 52 ., '0 55 52 SO " 52 51 51 '5 C7 5' 51 J71 .,
.31

55 " i '8 '2 '8.7

C..·.O.LAR l"E "lI 75 7] 7J 70 " 72 7] os .7 _7 b8 _J .4 _7 _0 72 7. 75

1

71 71 73 7] 7_ 72 70 02 .oi 5. 52 54 52 _7.3
"IN 5' J, 51 U JS 50 51 5J " J7 '2 50 J"

'-
3_ '8 38 l8 '0 J5 17 J8 5,1 A) 38 J2 17 1 '2 J4 H '0 '2._

CIRCLE ClTt "" 77 80 85 83 7b 80 80 7b .0 b8 72 7_ .8 70 71 7' 7l 75 75 72 75 84 8_ 92 I " 58 H._
"I. J6 '8 58 54 '8 57 57 55 55 5' SO 5' 5J 51 52 4_

41I A) 17 .. 42 'l 57 57 I A) " " ..
ClE.R "At 75 7& 71 " 77 75 7' b8 _7 72' 7) 72 ., b8 b' .8 74 7. 77 77 78 80 81 80 02! _3 07 ., _3 11.8

"IN 53 5_ 51 ., U OJ 5J 52 ., 51 58 57 53 52 '5 51 5)
501

51 so 5J 55 55 51 52j .. .. '2 l' SO.,,
CLEAR WA7ER "AI 7_ 77 _7 .7 80 7' 70 " 70 78 7. 75 '0 .~ 75 08 7' 17 7_ 75 7' 80 81 " 70 _7 .. I b5 • 8 .4 .7 72 .•
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TOTAL SNOWFALL AND NUMBER OF DAYS
WITH ONE INCH OR MORE ON GROUND

SEASON O. 1~7~ - '~BO ALASKA

......

STATION IJUl YAUG SEPT OCTINOV DEC JAN FEB MAR APF! MAY JUNE TOTAL fOUL
PQ£CfPlhf10.

CAPE Ll SBURNE SNail. ALL T 2.0 1.3 7.~ 1.~ 2.1 1.~ 2.& .~ .4 T 21.0
1 IN ON GO 3 13 30 31 31 2~ . 31 30 1~ 217

GALBRAITH SNOII,ALL 4.0 ~.5 B.O - 2B.0 3.0 2.4 T T T -
1 IN ON GO 3 2& 30 31 31 2~ 31 30 4 215

KOBUK SNail. ALL T 2.0 1'1.0 &.0 - - - - - - .-
1 IN ON GO 13 30 31 - - - - - - -

KOTZEBUE 1150 AP SNail. ALL T 4.0 15.0 4.4 7.2 3.B &.0 3.3 T 43.7
1 IN ON GO 15 30 31 31 2~ 31 30 13 210

LONELT SNOII.ALL T .'1 - &.2 1.5 1.0 T T T T T -
1 IN ON GO - 30 31 31 2'1 31 30 31 11 -

UMIAT SNOlO.ALL T .B 13.2 , 1.& - T I.'! 4.5 T .3 T -
1 IN ON GO 30 30 31 31 2~ 31 30 2~ 241

-

i
i

l- I

~

I

I

I I
SEE RE'E"E~CE NOTES 'OLlOIIINC STATION I~OEX
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DAILY TEMPERATURES

o
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o
1

o
8

,
3

"2
1
o

1
5

5
o
2

"

) ""--/2- 44

SH AC'EAEkCE .~IES rOLtO~lkG SUllON 1110£1
14

DAY or MONTH .,
STA TI ON .

1 12 13 i 15 16 7 I8 19 10111112 131 1.1 15 16117118 19120121 221 23 1 24 25126127 26 1291 30 131 ~. . .
SOUI.E'5IER~ 01 -

'~GOO~ ~AI

~I~

'.-ETTE "50 'P ~AI % 57 "8 "7 "0 58 OJ 57 "0 "8 73 71 58 58 '" "" 5" 5' 57 57 "0 '"~ "1 58 5' '"~ '"~ ". 5" 57 % "0. ,
~I~ 50 50 50 52 52 53 52 53 52 5' 53 5" 53 52 51 SA 52 52 55 5' 55 5' 53 5' 53 53 55 5' 52 53 52 52.8

ANwE' CRHe ~AI
., 55 .5 .8 "8 "" 55 5" "I "3 5' 5" 5' 57 53 58 "0 "I 55 "0 "0 5' 58 5' "0 57 5" 5' 55 5" 5'.0

~I~ 47 45 43 45 47 52 " 4" 4" 45 50 .. 45 50 50 '" 42 '7 4" '5 47 52 45 4" 52 .. 50 47 '8 4. 47.0

'IilE en "AI 58 "3 ", "8 70 ", "0 "I .. "4 "3 5' 57 "2 "3 57 '"~ "" "" 58 "5 .. "0 "2 "2 "2 "I '"~ 55 55 5' "2.'
~I~ 48 .,

4" 4' ., 53 50 50 5' 51 ., 50 50 50 51 51 ., .. 51 50 5' 52 52 50 5' 52 51 52 5' 52 5' 50.3

8ClIER rALLS ~AI "8 57 "0 70 ." '"~ "0 "3 "I .. 71 75 "8 5' "0 "2 .5 "2 "3 5' .0 .,
"3 .0 58 "0 "I "I ., 57 58 "2.5

~I~ 52 50 " 50 5' 52 52 52 52 52 50 55 55 52 5' 53 5' •• 55 55 5. 5" 5' 52 5' 53 55 53 52 53 55 52.7

Elrl. COYE ~AI 52 ., 5' 5' 55 55 55 57 57 5' 5' 58 5' 58 57 5" "2 "2 "2 57 .. "3 57 "4 05 "3 "3 5' .0 57 % 58. ,
~I~ .. 48 ." 5' 5' 50 48 48 " 52 53 53 '8 '" 51 53 50 52 50 52 50 55 52 51 53 54 52 52 50 5' 52 50."

rlYC rl~GER LIGHT SU ~AI 51 55 5' "2 "0 "0 "0 "0 .0 .0 5' 5' 5' 5" 57 57 57 57 "0 % 57 5' "0 "0 58 58 58 5' 5" % 57 58.1
~IN 50 50 52 52 51 50 53 53 52 ., ., ., 4. 4" 47 " .. 4' 50

rll'llER en ~AI 55 "I • 4 "" .. "3 57 "0 .0 .2 .' "2 5' "0 ", 58 "3 '" "2 58 05 "3 .' "5 "5 "1 ., "0 58 57 57 "'.2
~I~ 47 ., .. 55 53 5' 5' 5' 53 54 55 53 53 51 54 5' 51 45 5' 5' 54 5' 54 51 52 53 52 53 5' 5' 52 52.0

SliClER 8n "AI 5' "2 "5 05 • 3 "2 5' .0 "3 05 ", 58 57 OJ 5·' "2 "' .5 "2 58 "0 "" "2 .5 U ". "0 5' "" 5' 58 ~, .4
~IN 41 45 42 42 45 '8 47 4' '8 4B 'S ., 4' •• ., ., ., •• '8

., 50 51 52 ., " 51 52 5\ 50 51 5' '8 2

SU5U'US "AI 5' "" 70 70 '" .. "0 "2 .. ", 70 "3 58 "5 •• 58 .2 "7 '" "2 7. 7f ". "0 "" "8 '"~ "I "0 ....
~I~ 43 .. '8 50 '8 '5 42 .. 47 ·50 52 47 4) '5 40 ." '3 45 45 4) 48 '2 45 48 48 4" 43 47 42 45.5

.'INES "AI "0 '" 70 72 74 70 ", .. "7 05 ". .. "3 '"~ "3 "0 ". .7 '" '" '" 70 "2 .. "3 .. .. "3 "3 •• 58 "5.0
~I~ 4" 48 ." 45 .. '8 50 51 50 5' 52 5' 53 4) 50 52 50 48 52 50 5' 50 5' 48 45 52 53 51 52 5f " " ..

IdiNES rrR~INll "AI "2 .,
'" "8 "8 05 "2 '" "3 .". "5 "2 "0 "2 "2 57 "2 .. "5 05 "5 '" "2 '"~ "2 "0 5' 5' 5' 58 "2.1

~I~ 50 50 50 ., 47 55 5' 50 50 54 4S 53 52 52 52 52 54 ." 51 53 53 50 53 ., 47 55 5' 53· 52 52 51.3

.OOUM "AI % "0 "" '" ", "7 57 "0 "2 ". "3 "3 "2 "3 "I "I '"
58 "3 '" 5' "0 "2 "2 "2 '" "I 5' 5' "'.7

~I~ '8 50 50 54 5' 53 50 53 55 52 ., 55 53 51 53 52 50 50 52 51 53 53 4' 48 50 5' 52 50 5' 5\ .(

-",NEIU 2 !"III "4 57 "2 72 7J 13 % 5' "0 '" "5 "0 "0 58 '" 5" 55 "2 '" 5' 5' "7 "3 57 "8 "0 "3 "2 5" 50 57 '" oS
"I~ 48 ., '" 50 50 53 51 51 52 5' 43 52 51 50 51 50 ., U 51. 51 50 53 52 52 52 53 5' 51 51 52 51 50.5

JC-..£&U fU ,P "ll 57 "2 71 72 72 58 5' "0 '" "5 "4 "2 57 "I 58 55 "5 '" "0 5' '" "" 57 "5 "2 "0 ., 5' 55 55 5' '" .8
"I~ 47 47 l3 ." '8 51 50 " 50 47 '5 50 52 50 50 50 ." II 50 51 5' 50 5. 52 50 51 50 52 52 53 53 .. 't .•

J;)"I(lU , NY ~II -nl~

e(TCHIIl~ ~AI

~I~

LITTLE PORI .'lIER ~1I 58 58 '" "8 "8 "3 % % "3 "5 ", '" "0 '"~ "3 "" 58 % 55 % 58 58 5' 58 58 "3 05 '" 5' 58 5' .0.
"IN 47 '8 '5 47 47 52 50 SO ." 50 '8 47 '8 50 .. 5' Sf Sf 52 52 52 52 52 52 51 52 51 52 52 5' 52 " .

Pl:L1C'. f'l1I 55 54 "3 "3 "0 "I 58 58 5' "2 58 58 '" 57 58 57 58 55 "" "0 72 70 '"~ '" "5 58 "0 5' 51 "2 55 "0.
~IN 45 l5 '2 4) '8 5' " 50 50 ., 52 51 50 4" 50 50 ., '5 50 53 52 " '" '8 51 52 .,

5' 50 50 50 '8.

'0'1 'lEXl~OER "AI "I 50 "0 La "8 51 55 '" .5 "5 05 5' "3 "5 .1 5. 55 55 % 51 "I 5' 55 57 .1 "2 57 % 54 5'.
~I~ 47 48 .. .. 41 50 50 '5 47 53 50 50 .. 50 50 51 52 5' 5' 54 51 51 50 51 4' 53 50 5' 51 ".

51l.1 J'PO~5e1 ru I' ~" 54 "2 '" .3 "0 55 55 "3 ., "2 "0 "2 % .4 "0 % "0 05 57 5' ", "0 "0 .5 "0 "2 "3 57 5' "0 5' .0.
~IN 41 l8 ., 4' 53 5' 51 5' 52: 53 55 5' 52 5' 50 52 50 'S 53 53 55 55 53 53 55 52 53 53 53 55 53 52.

SIlIl ~'G~ETlC 08S' J"lAX 54 "4 ", "" .3 % 55 58 "I 05 1'3 '"~ 57 "2 '" 5' "0 "5 5' 58 71 "3 5' '" "3 "2 "3 57 58 5' 5' "I.
"I~ 45 .. '2 42 C8 50 4' 50 50 48 5' 54 53 4' 41 51 .,. 43 53 52 53 54 52 50 53 48 51 50 51 Sf 52 .,.

SllGWlT I W ~AI "0 "I ", 7f ., "8 .0 "3 ". "5 .. "4 "2 "2 "2 58 "I " 05 "4 "5 "" '" " "2 "0 "3 '0 57 59 57 "J.
~I~ '8 50 54 51 52 % 54 51 ~2 53 51 55 54 53 53 52 53 48 52 51 52 53 53 50 48 55 54 53 51 52 52 52.

TE~"CE 5PRINGS ~1I 7J 74 7J 74 13 70 " '0 "2 loB " 58 "0 5' 5' 5' "5 "" 5' 57 ., .1 57 58 5S '"~ "2 "2 "2 52 54 "3.
~I~ 4S 41 48 ., 4' '8 47 ." 4" '" 41 ., 5' 4' 53 4' " '8 ., 50 51 52 52 ., 48 50 51 50 '5 45 45 4S.

.....~GElL ~1I LJ "3 70 7J 70 '" "" "" loB "" "4 "0 "I "I "I "5 "5 ", "2 "2 " "1 " "4 '" "2 58 5' "2 "3.
~I~ 41 52 50 53 55 54 53 55 51 57 53 53 53 54 52 57 51 55 57 51 57 54 55 54 54 % 55 55 5. 54.

• • •
SOUl. COIST 02

CAN'ERl CRHe "ll '" '" 58 ~" 'I 55 54 58 5' 58 5' 54 .. "" "3 5' "0 .. .7 70 "8 10 "5 58 57 50 50 58 55 .3 "0 "0.
~I~ 40 41 48 40 43 4) 4" ." 4~ .. 45 41 47 ." 48 4" " 42 45 41 51 11 50 s,::· 50 ., 4' 52 .. 17 '8 ".

COO'ER L"E PROJECT ~II OJ 71 5' 5' 58 57 51 "1 1) 7J "2 "3 70 14 1) 75 n " '" '" '" "4 "5.
~IN 41 45 50 47 '8 " '5 48 45 ., .. 11 42 45 47 52 52 51 4" 50 47 4' 41.

CO'«0011 r .. rss IP n.. '" 71 "2 75 70 5' 5' "3 "0 "5 58 "0 12 05 "2 ~" '" .. 71 12 '" 75 ~" "4 '"~ "0 57 58 58 "9 '"~ "'.~l~ 43 42 .. 41 45 54 52 17 .. 40 51 54 ., ., 53 53 53 ." 43 ., 48 4' 48 54 54 52 52 52 52 53 52 4'.

.OP£ "" "3 "0 55 70 "3 "0 "0 5' .0 "0 "0 55 '" 71 n '" 13 71 '" 70 75 75 '" '" ~5 "3 53 '" 5' "8 .. 05.
"l~ 43 40 45 48 43 48 4' 47 45 42 45 '8 48 l) " 'S 42 42 48 41 .. 4' ., 50 52 42 '8 45 '8 '2 '3 45.

."01 SIT ~1I 53 52 ", "5 "0 "3 5' 5' '" 58 55 54 55 "" 5' "3 '" '" "3 '" "4 '" '" ". .. 74 "3 10 .. ,,4 "" "2.
~I~ 4" 41 " 42 4' '8 .. '1 42 45 " 49

1

48 11 ., 50 " 50 52 4" 4" 52 11 5' 50 51 50 11 51 4S 47 11.

'0011' wSO IP ~11 57 57 "2 05 '" "3 "2 "0 5' "" 5'

<II \~
"3 5" 58 5' 5' "1 '" "4 "I "3 "0 .. 71 "2 '" "5 "8 "5 .2.

~I~ 4' " 4' 45 53 50 45 '8 '5 11 53 50 51 50 51 52 48 '" 50 52 50 52 " 53 " 51 52 52 52 ., .
SEW1~0 "" ", "0 "2 73 7) 50 50 58 "0 50 51 5" "4 '" 50 .1 "1 05 '" ~" "" 70 ~4 '" "2 .4 .,

~3 5' "" "3 "2.
P':IH 40 l) 47 52 ., 4' 'S 4S '5 .. 50 47 50 50 48 11 45 47 41 51 50 48 51 52 50 55 4' 50 51 52 ., '1 .

SIT.I .... ~II 5' 50 "0 .0 5" 51 58 51
5;I54 54

::1
53 '" .0 5' 57 50 53 58 "4 "2 "0 "0 "I '" "" "0 .5 5' '"~ 58.

~I~ 4" ." 41 45 4' 41 45 45 4" ., 47 47 4" 47 42 47 '8 48 4~ ." 51 48 ., 48 50 51 50 51 5: " 41,

5UTTO. 2 E ".. "2 '" .8 '" "8 '" ,,7 .. .. '"~ "3 '" 71 71 "3 .. 71 14 77 71 14 75 7" '5 '" ", .1. "" "7 "" ".~Ik 42 34 4, 48 3' 50 52 43 '5 31 35 " 48 50 4' 50 4' J7 '5 31 42 U 45 48 54 52 5'
., " " 51 45.

"LOU .SO "AI 05 '" 57 '" "" 55 54 ", "'I "0 53 53 "" '" 5" '" '5 .. 70 13 " 1J "" .4 58 58 55

1
54 52 .4

'"~ Lt.
~I~ 45 42 .. 41 .. 50 48 41 45 l) 'S "I 17 48 4'1 41 41 4. u 4. 52 48 50 53 51 50 ., " " ., 48 47.



ALASKA

OF DAYS
GROUND

NUMBER
ON

SNOWFALL AND
ONE INCH OM MORE

SEASON OF 1~7~ - 1~80

TOTAL
WITH

STATION JULY AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE TO TAL fOUL
';£CIPlflfIO.

!LlAMIiA FH AP SNOW-ALL T 11.4 17 .3 18.4 15.2 7.8 £'.0 7£,.1
1 [N ON GO 11 2~ 31 2'3 31 3 134

INTR[CATE BAT ;.>NowF ALL 1'3.2 12.B 1'3.0 24.0 ~.O T 84.0
1 IN ON GO 10 23 31 13 20 2 '3~

KING SALMON 1150 AP SNOIIFALL T 8.5 ~.7 11.5 11.1 '3.0 T .8 SO.£'
1 IN ON GO 13 2~ 14 1& 15 87

PORT ALSIIORTH SNOW-ALL 1.5 24.~ 1'l.0 1&.5 - 13.0 2.0 -
1 [N ON GO 5 15 31 31 24 18 124

PORT HEIDEN SNownLL 1.8 '3.0 5.7 7.7 11.1 - T T -
1 IN ON GO I> 14 28 17 17 - -

S::~RREvOHN $NOIIF ALL .1 3.7 - 14 .2 11.7 •. B 17.0 1.'3 1.5 T -
1 IN ON GO 3 24 31 31 2~ 31 11 11>0

• • •
IIEST CENTRAL 07

BETHEL IIS0 AP SHOllnLL 1.7 10.3 12.7 1>.0 7.1 12.1> 2.1 .4 52.'3
1 IN ON GO 2 13 31 31 2'3 31 '3 141>

CA::>E ROMANZO' SHO~FALL T 3.8 10.& - &.2 '3.3 10.1 2.B 4.& T -
1 IN ON GO 11 ;'3 31 31 2'3 31 30 2. 212

EM~ONAK 'ONOIIFALL 2.0 . 15.0 12.5 10.7 14.0 1.5 .5 -
1 [N ON GO 3 20 31 31 2'3 31 30 - -

NOME 1150 AP SHOIlFALL T 3.2 24.1 '3.& 1&.3 10.2 8.1 5.0 1.4 77 .~

1 IN ON GO 20 31 31 2'l 31 27 1&'l

PORT CURENCE SHC:.IFALL - - - - - - - - - - - -
1 IN ON GO - - - - - - - - - - - -

RUSSIAIi MISSION SNO:oFlLL 1.1 24.5 12.0 18.0 &.7 13.5 T 75.3
1 IN ON GO 1 - - - - - - -

ST MARTS $NOIlFALL T 3.0 17.7 12.1 18.3 5.'3 11 .3 3.1 T 71.4
I [N ON GO ...~ 2 1'l 31 31 2'l 31 30 3 17&

TIN C[TT SNOIlFALL 2.0 10.'3 42.1> 4.4 10.8 4.3 12.5 3.4 .3 .1 '31.3
1 IN ON GO 10 24 31 31 2'3 31 30 17 203

UNALAKLEET 1150 AP $NowFALL - - - - - - - - - - - -
1 IN ON GO - - - - 31 2'3 31 - - -

IlALES SNOIlFALL - T - - .5 13.0 '3.0 5.0 1.0 .1> - -
1 [NON GO - B 23 31 31 2'3 31 30 31 7 -

• • • #

INTER[OR BASIN 08

ALLAKAKET SNOIlFALL - - - - - - - - - -
1 [N ON GO - - 30 31 - - - - - -

BETTLES FAA AP sNOIlFALL 8.0 15 ..0 3&.3 13.0 8.7 11.0 4.2 &.1 102.3
1 [N ON GO 7 14 30 31 31 2'l 31 30 I> 20'l

BIG OELTA FAAfAMOS AP SNOIlFALL T 1.& 5.'3 5.'l &.5 7.0 1.1> T 28.5
1 IN ON GO 8 1'l 31 31 2'3 31 5 154

CENTRAL 2 ,:>NO:.lFALL 3.3 12.4 4.1 I>.'l I>.B 2.0 7.2 T 42.7
1 IN ON GO 8 30 31 31 2'3 31 30 1 I'll

CHANDALAR LAKE SNOIlFALL 5.4 11.3 7.'l - 4.2 'l.7 .1 1.'l .5 -
1 IN ON GO ~ 25 30 31 31 2'l 31 30 7 223

CIRCLE CITT roNOIlFllL 2.1> 12.'l 5.4 7.4 7.4 1.5 7.1 T 44.3
1 IN ON GO 8 30 31 31 2'3 31 30 4 1'l4

CLEAR SNOIlFALL 2.1 I>.'l ~.I> - 1.5 .1> 1.2 T -
1 IN ON GO - - 31 - 2'l 31 17 -

CLEAR IlATER [$NOIlF ALL .3 1.'l 7.5 11>.0 12. I> 8.'l 3.2 4 50.8
1 IN ON GO 7 1'l 31 31 2'3 31 I> 154

.

I
SEE REFERENCE NOTES FOLLO:.lING STATION INDEX
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STATION JULY AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE TOTAL 1:1&4.
'DCCI.fUtrOll

"
COLLEGE OBSERvATORr ~NOI<FALL 5.7 ~ .. 8.~ 8.5 2.£. 3.7 .3 3~.;

1 IN ON GO II 30 31 31 2~ 31 14 177

COLLEGE 5 NI< :SNOI<F ALL •. 7 7.8 8.7 8.4 2.1 4.2 .4 T 3£..3
1 IN ON GO ~ 30 31 31 2~ 31 1£.1

EAGLE ~NO\;F ALL 1.0 U.S 21.0 U.O - 4.0 £..5 -
1 IN ON GO 4 18 30 31 - 31 30 -

ElELSON FIELD ISNOI<F ALL T 5.0 7.b 7.5 12.4 2.2 2.2 T T 3£..~
1 IN ON GO 8 1~ 31 31 2~ 31 14~

FAIRaAN~S I<SFO AP ISI/OI<F ALL T b.5 ••• 11.0 10.8 4.4 3.2 .8 41 .1
1 IN ON GO 11 30 31 31 2~ 31 11 1 i ..

FIVE MILE CAMP ~NOI<F ALL .3 11.8 7.7 3.8 - 2.1 2.4 2.~ .5 -
1 IN ON GO 18 30 31 31 2'3 31 30 8 208

GALENA AIRPORT SNOI<I'ALL T b.l 17.5 10.5 13.£. '3.2 4.4 1.0 £.2.3
1 IN ON GO 15 27 31 31 2~ 31 2~ 1'13

GILMORE CREEK ISI/OI<FALL £..0 - 13 .0 11.0 2.0 4.0 T T -
1 IN ON GO 7 - - 31 2'1 - - - -

HEALY 2 Nil rsl/O>dI'ALL 2.1 ~.'1 7.3 15.2 3.3 2.5 3.0 T 0.3
1 IN ON GO 1 18 30 31 2~ - IS -

INDIAN MOUNTAIN ~NOll, ALL 8.8 1... 8 31..3 lS.~ 14.2 ~. 1 10.1. 7.1 .2 122.0
1 IN ON GO b 20 30 31 31 2'1 31 30 6 21b

MANLEY HOT S?RINGS SNOIlFaLL 3.2 ~.8 7.4 lb.J 2.7 2.8 1.3 43.5
1 IN ON GO 8 30 31 31 2'1 31 27 197

MC GRATH llSO AP SNOI<I'ALL T 4.1 24.3 1'1.~ n.2 2.2 4.7 T T 77 .4
1 IN ON GO 10 23 31 31 2'3 31 25 180

MC KINLEY PARK ':>NDll,ALL 2.5 T 21..0 I..b 20.~ 8.0 .'1 1..3 T 7.0 78.2
1 IN ON GO 1 b 27 31 31 2'3 31 27 2 185

MINCHUMINA SNOI<HLL T - I - '1.7 - 1.2 1.8 .1. T -
1 IN ON GO - 30 31 31 2'1 - 27 -

NORTH POLE ISNOI<FALL 5.4 5.7 7 .2 10.8 1.1. 1.1 T 31.8
1 IN ON GO 13 30 31 31 2'1 31 17 182

NORTH"AT FAA AP ~NOI<FaLL T 1.1 2.1 5.4 4.5 4.4 2.0 4. '3 24.4
1 IN ON GO 4 30 31 31 2~ 31 n 178

PROS?ECT CREEK SNOIlFALL 1.2 27.2 23. ~ 8.5 1..4 8.1 2.0 4.0 81.3
1 IN ON GO 20 30 31 31 2'1 31 30 7 20~

RIU'S LANDING ISNOIll' ALL 2.0 2.8 7.5 10.0 8.8 5.0 1.5 T .2 37.8
1 IN ON GO 1 11 1'1 31 31 2'1 31 153

SALCHA SNOIlFALL .8 b.1. '1.2 14 .0 12.'1 3.4 3.1 T 50.0
1 IN ON GO ~ 30 31 31 2'1 31 24 185

TANANA FAA AP ~NOIlFALL 1.1. 10.b 7.0 8.5 8.0 3.4 T 3'3.1
1 IN ON GO 11 30 31 31 2'1 31 27 1'30

TA TALINA iSNOI<FALL T 3.~ 32.2 17 .1. 1'1.2 3.2 7.8 1.2 T 85.1
1 IN ON GO 3 24 31 31 2'3 31 30 3 182

TOK ~NOllFALL 1.2 2.2 3.0 5.4 8.0 1.0 20.8
1 IN ON GO 13 30 31 31 2'3 31 27 1'l2

TRIMS CAMP SNOlll' ALL - - - 24.5 - - - - - - - -
1 IN ON GO - - - 30 31 - - - - - - -

UNIVERSITY EXP STATION SNOwFALL 1..1 4.5 8.0 8.5 2.7 2.8 .8 33.4
1 IN ON GO '3 30 31 31 2'1 31 4 lb5

I I I

ARCTIC DRAINAGE 0'3
#

8ARROll 1<50 AP ~NOIlFALL .5 T 2.1 4.4 2.1 2.1 2.8 2.8 .4 i.l .1 T 18.4
1 IN ON, GO 7 21. 30 31 31 2'1 31 30 31 4 250

8ARTER ISLAND I<SO AP SNOIlFALL T 1.4 lS.1. '1.1 3.0 2.'1 3.1 3.2 1.2 1.2 T 43.7
1 IN ON GO 1 24 30 31 31 2'1 31 30 31 10 248

-

I I.

OF DAYS
GROUND

NUMBER
ON

SNOWFALL AND
ONE INCH OR MORE

SEASON OF 1~7~ - l~BO

TOTAL
WITH

.:. ".-

"::-::.:--':
:j.:" - '
~ - .

,- ~"-")....::......

~"~'~~-- --

SEE REFERENCE NOTES I'OLLOIlING STATION INDEx

12
.- '2 /! 2.J //,) -/ -, I 0



AL~SKA

OF DAYS
GROUND

AND NU~1BER
INCH OR MORE ON

SEASON O' 1~7~ - 1~80

SNOWFALL
ONE

TOTAL
WITH

STATION JULY AUG SEPT OCTINOV DEC JANlFEB MAR APR MAY JUNEI TOTAL JOfll.
."I[CI·,14'IO_

I• • •
COPPER RIvER 04

COPPER CENTER 51i0~' ALL - - 7.8 10.01 2.0 5.0 T T -1 IN ON GO ~ 30 31 31 2~ 31 1i 178
GAKONA I PI ~NOWFALL - - - - - - - - - - - -1 IN ON GO - - - - - - - - - - - -
GLENNALLEN KCA~ NC~FALL 5.3 &.5 14.8 12.8 &.5 7.7 .2 53.81 IN ON GO - 23 31 31 2~ 31 23 -
GULKANA FSS/AMOS r:;SCw; ALL

4. ~I 5.1 1&.5 10. ~ 4.7 10.8 T T 52.7I IN ON GO 13 31 31 2~ 31 II 153
MANKOMEN LAKE SIiOI/.ALL 2.5 10.0 &.0 13.0 2.0 5.5 7.0 3.0 1.0 50.01 IN ON GO 4 25 31 31 2~ 31 30 ~ I~O
MC CARTHT I NE SNOIIF ALL 1.0 15.2 20.3 25.1 - 5.~ 1.8 -1 IN ON GO 12 31 31 2~ 31 30 I 1&5
NELCHINA HilT CAMP SNOIIFALL T ~.2 1~.8 ~.& 14.1 14.& 4.~ &.0 4 78.&, IN ON GO ~ 30 31 . 31 2~ 31 30 8 I~~
OLO EDGERTON SNQI/FALL 10. 41 15.2 17. I 3.a 7.2 5.7 .4 5~.8I IN ON GO ~ 27 31 31 2~ 31 24 182
PUSON SNOI/FALL 5.2 12.4 21 .. 4 22.5 &.& 11.& 1.5 .~ 1.0 83.11 IN ON GO ~ 30 31 31 2~ 31 2~ 10 200
PUSON LAKE SNOI/FALL - - - - - - - - - - -, IN ON GO - - - - - - - - -. - . -
SLANA ~NOI/FALL 2.0 11.1 - - T 1.3 2.0 -I IN ON GO I 18 - 31 2~ 31 13

1
-

SI;OIlSI;OE LAKE SNO'./; ALL 10. ~, 23.7 '.a 12.3 18.5. 0.1 3.71 I 85. I1 II; ON GO 30 31 31 2~1 -
3°1

10 -
SOURDOUGH I N IsNOwF ALL T T

8. ~l &.7 ~.& 12.0 11.2 4.& T T 53.7.qI IN ON GO 24 31 3: 2~ 31 30 2 18&
TONSINA LODGE SNOIlFALL -;5.01 21.0 25.& q.o 21.5 &.0 T ~6. I, IN ON GO q 30 31 31 2~ 31 30 11 202

• • •
COOK INLET 05

ALTESKA "NOWFALL .- 42.0 73.5 31.0 40.0 lQ.O 4.5 -, IN ON GO - 15 31 31 2q 31 30 2 -
ANCHORAGE WSMO AP ~NOW'ALL 4.3 13.7 1&.0 12.0 18.7 3,4 .8 &8.~I IN ON GO 2 14 2q 31

1

2q 21 12&
AI;OERSON LAKE ~NOIIFALL 3.0 13. I 18.7 ~.O - - 1.0 -, IN ON GO - 1& 2~ 31 - 31 I -
8ELUGA SNOW. ALL 1.0 1&.0 10.8 1&:0 13.0 7.0 &3.81 IN ON GO 14 31 31 2q - 22 -8EN'S FARM MARKET SNOII'ALL .7 - 21,1 13.8 3.0 4.3 -1 IN ON GO 1 13 2& 31 5 5 81
81G RiVER LAKE SNOI/FALL 2.1 33.7 - 32.& 42.0 23.& 3.q -1 IN ON GO 3 20 31 )1 2~ 31 27 172
CHULITNA HIGHIIAT CAMP gllOI/FALL 8.0 54.0 34.0 3".0 12.0 14.0 2.0 T 1&0.0I IN ON GO 5 30 31 31

1
2~1 31 30 3 1'l0

CHULITNA RIVER LODGE SNOIIFALL 24.7

~Ol
23.5 55.0 24.2 20.4 &.0 T -1 IN ON GO 7 31 311 2, 31 30 l'l 208

COOPER LIIiOING & W rNO~FALL T - \~I 11.0 5.5 T -I IN ON GO 14 - 2'l 31 I -EAGLE RIVER SOUTH 'ORK SNO~FALL 5.1 24.0 28.5 '0 -, 22.& &.0 5.0 3.2 11 3. ~1 IN ON GO 1~ 31 .. ii
2~ 31 14 1 15&

I

I

I
I

II
SEE RErE~ENCE NOTES rOLLOIIING STATION INDEx
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A: ASKA

OF DAYS
GROUND

AND NUMBER
MORE ON
. 1~80

SNOWFALL
ONE INCH OR

SE~SON or I~7~

TOTAL
WITH

JAN IFEB MAR APR! MAY JUNE TOTAL

2.5 8.0 23.2 11.2 1.7 - T
12 30 31 10 13

3.2 14 . 1 24 .3 12. 'I 4.8 8.5 1.5
2 'I 30 31 2'1 31 2

4.5 15.5 17,4 20.0 4.& 5.& 1.5
2 18 31 31 2'1 31 13

3.0 :5.0 - 14.0 1&.5 5.0 1.3
2 18 - 31 2'1 31 12

TOU\.
PA(C1PIIU10It

&8.3

%

1.~.3

134

&'1.1
155

55.1
14&

5'1.4
125

&5.&
14&

14&. I
203

10&.'1
174

41.0
133

&7.7
148

201.0

122.'1
218

12'1.&
15'1

112.0
8&

200.5
185

1&

12

I
18

2.0

4.01
30

.5

~ .1
30

5. ,;
14

1.8

2.~
21

T

11

T
7

10.0

&.2
31

7.1
28

5.0
14

13.4
31

17. 'I
31

5.7
31

10.5
31

3.7
27

5.8
31

28.3 15.5 1&.2
31 2~ 31

7.3 31,7 18.4
31 31 2~

3&.2 1&.~· 22.0
31 31 2~

- . 18.7
31 31 2~

10.1 - 18.1
31 31 2'1

23.3 23.2' 15.'1
31 31 2'1

8.0 5.2 8.0
31 31 2~

4&.3 34.2 37.5 27.5 21.0
31 31 2'1 31 30

'1.4 12.2 1'1.5 4.1 T
31 31 2'1 31 21

'1.2 1&.3 10.5 4.1 T
31 31 2'1 31 , 2

30.0 14.8 2.0
22 - 2

18.& 15.5 7.1
2'1 31 2'1

34.3 18.0 2.4
27 27 3

~.&

&

H.O
8

10.1
20

3';.3
30

25.2
27

13.7
12

:2.1
11

'5.1
30

.. " .0
- II.

I 15.0
12

I .,
8.1 3~.7 34.3

5 30 31

5.0 1;.0 4&.&
• 31

.1 10.7 30.4 12.2 &.0 &.2
I ~ 30 31 2~ 31

2.1 12.~ 25.8 10.3 12.& 4.0
2 17 31 31 2'1 31

'1.0 47.0 38.0 3'1.0 38.0 18.0
- 27 31 31 - •

1.2 18.8 54.7 13.1 21.1 3.1
~ 27 31 1& 3

4.4
3

1 '~I

,:ll
5.11

8,,
~

&1

1.91
~. 71

81
5'~1
2.4

3

11.0 23.0
'I 12

T

SEPT OCT INOV i DECJUL'( AUG

SNOWI'All
1 IN ON GO

SNOlI,All
1 IN ON GO

SNOW,All
1 IN ON GO

SNOlOrAll
1 IN ON GO

SNOll,All
1 IN ON GO

SNOlll'All
1 IN ON GO

~NOIlI' All
1 IN ON GO

SNOll,All
1 I" ON GO

SNOIlI'All
1 IN ON GO

SNOHI'All
1 IN ON GO

SNOllrAll
1 IN ON GO

SNOWI' All
1 I N ON GO

rsNOll1' All
1 IN ON GO

SNOIO';'ll
1 IN ON GO

ISNOIO' ALL
1 I N ON GO

SNOH,All
1 IN ON GO

SNOIII'A:'l
1 IN ON GO

SNOlll'AlL
1 III ON GO

SNOIl,All
1 IN ON GO

SNOIlI' ALL
1 IN ON GO

SNOIl,ALL
1 IN ON GO

SNOIl,ALL
1 IN ON GO

SNOW,All
1 IN ON GO

TR I-HAL ACRES

MAIANUSKA AGR ExP SIA

PORT CHATHAI1

EOGEMIRE LAKES

IAHNETA PASS

WHITE'S CROSSING

TALKEETNA 1150 AP

ROtK RIDGE DRIVE

STATION

HOMER 1150 AP

TUTKA 8AT lAGOON

HOMER 8 Nil

KASllOI' 3 Nil

WilLOW HIGHWAT CAMP

PUNlIllA

WASILLA 2 NE

EKlUINA PROJECI

PlANI MAIERIAL CENIER

PALMER lAS

SKIIEHINA

GlEH ALPS

KENAI I'U AP

WASillA 3 S

I

--·:1
f
!
i

'.

- ';:;._~

. ~.. ;-:::.
-. ~.':'.

T 17.& 15.1 27.1 8.4 10.7 5.4
14 31 31 2'1 31 30

SEE ~E'EP.E\CE NOTES 1'0LlOIIING STAIION INOEX
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84.4
171

70.7
155

.1
5

2.5
1'1

T '1.0 14.0 13.0 21.8 10.4
; 4 31 31 2'1 31

SNOlll'All
1 IN ON GO

SNOWI'ALL
1 IN ON GO

SNOlll'All
1 IN ON GO

0&
• •

BRISTOL BAT

BROOKS RIVER

OllllNGWAI1 rAA AP

CAPE NEwENHA"



OF DAYS
GROUND

NUMBER
ON

SNOWFALL AND
ONE INCH OR MORE

SEASON OF I~7~ - IqSO

TOTAL
WITH

STATION JULY AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE TOTAL TOUl,.
PQ(C IP. UHO_

• • •
SOUTHEASTERN 01

ANGOON ,:>NOIIF ALL . J2 .2 25.1 1.2 .4 58.~
I IN ON GO 22 31 22 75

ANNE TTE lisa AP SNOIIFALL .4 13. I 25.& 3.& 5.4 T T 48.1
I IN ON GO 5 11 2 18

ANNEX CR~EK SNOIIFALL 5.0 7~.2 S1.S 27.3 22. I 215.4
I IN ON GO & 2& 31 2~ 31 22 145

AUKE SAT ,NOlltALL 3.2 43.& 3~.£l 4.3 I.S T T n.5
I IN ON GO 5 2& 31 2~ 10 101

BEAVER tALLS SNOIIFALL T 7.5 41.0 2.0 2.0 T 52.5
~

I IN ON GO 12 21 IS - -
8IORU SNOIIFALL .1 - - - - - - - -

I IN ON GO - - - - - - - -
ELFIN COVE ,:>NOIIF ALL .5 5~.3 &7.7 &.S IQ.3 1.2 T 154.S

I IN ON GO 25 31 2~ 1& 101

FivE FINGER LIGHT STA SNOIIFALL - 7.5 2.0 -
I IN ON GO - 24 . 2 -

FUNTER SAT SNOIIFALL - - - - - - - - 4.2 -
I IN ON GO - - - - - - - 8 & -

GLACIER SAT SNOIIFALL 45.2 44 .0 11.5 1.S .5 103.0
I IN ON GO 24 31 2~ 31 24 13~

GuSTAvUS SNOIIFALL - - 28.8 - - T T -
I IN ON GO

'0
- 25 31 - - -

HAINES SNOIII'ALL 2.~ 54.5. 43.;' a.~ 10. I , IIQ.7
I IN ON GO I 24 31 14 & 75

HAINES TERMINAL SNOIIFALL .5 - - - I1.0 1.0 -
1 IN ON GO 25 23 S 5 I &2

'-HOONAH ,NOIIFALL T 34.8 4S.0 5.2 T S6.0
1 IN ON GO 25 31 20 7&

JUNEAU 2 "NOIIFALL .2 28.0 34.7 4.& &.3 T 73 .S
1 IN ON GO 25 2J. 3 3 54

JUNEAU FU AP SNOIIFALL 1.& 4S.4 41.& 4.1 2.4 T ~S. I
I IN ON GO 4 25 25 3 2 5Q

JUNEAu ~ Nil "NOIIFALL .' - - - - - - - - -
I IN ON GO - - - - - - - - -

KAKE SNOIIFALL - - - - - - - - - -
I IN ON GO - - - - - - - - - -

KETCHIKAN ,NOIIFALL 10.3 - 3.0 -
I IN ON GO & 1& 4 2E.

Ll NGER LONGER SNOIIFALL T 1~.0 57.0 34.7 14.7 7.~ 7.5 T 140.S
I IN ON GO 14 31 31 2~ 31 28 1&4

Ll TTLE PORT IIALTER [SNOIIFALL 2&.& &0.7 11. 4 20.2 1I8.~
I IN ON GO 22 31 2& 12 ~I

PELICAN SNOIIFALL 1.7 42.3 5E..~ 5.0 2&.4 2.2 134.5
I IN ON GO 25 31 2~ 31 IQ 135

PORT ALEXANOER SNOWFALL T 23.S 34.7 3.4 7.E. .S 70.3
I IN ON GO IE. 2E. 7 E. 55

SITKA JAPONSK I FAA AP SNOIIFALL .4 21.2 IS.3 .3 2.5 .E. T 43.3
I IN ON GO 17 20 I 38

SITKA MAGNETIC 08ST SNOIIFALL T 25. I 28.7 1.1 2.5 .S T 58.2
I IN ON GO 20 31 S I 1.0

SKAGIIAT 1 Nil SNowFALL 3.0 . I 1.0 - 4.0 1.0 -
I IN ON GO 1 22 31 - 4 I .

.
I

I
I
I

I
SEE REFERENCE NOTES FOLlOlIlNG STATION INDEx
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ALASKA

OF DAYS
GROUND

AND NUMBER
INCH OR MORE ON

SEASON OF 1~7~ - 1~90

SNOWFALL
ONE

TOTAL
~~ I TH

.;.!..... -
~ -

STATION JUL '1'1 AUG SEPT OCT NOV DEC JAN FEB MAR APR MAY JUNE TOTAL TDU,:.

.. PQ[(I'1 "TlOII:

TENAKEE SPRINGS SNOl<FALL .5 32.0 35.8 1.2 T b'3.5

1 IN ON GO 25 31 24 80

l<RANGELL ISNOl<' ALL 13.8 24. I 4.5 42.4

1 IN ON GO 13 27 5 45

• I I

SOUTH COAST 02
I
I

CANNERY CREEK ISNOl<l'ALL - - 2b.3 - 2b. II 4.0 -
I IN eN GO . - - 31 2'3 31 30 31 -

COOPER LAKE PROJECT ISNOl<FALL 52.0 bl.5 10.5 32.5 7.3 T Ib3.8

1 IN ON GO 13 31 31 2~ 31 7 142

CORDOVA FAA FSS AP ~NOl<FALL 12.0 42.b 27.7 '1.4 20. I 1.4 IT3.2

I IN ON GO 5 28 31 2~ 31 3 127

HOPE ~NO\.lFALL T - 57.0 1'3.0 2'3.0 5.0 - -
I IN ON GO - 31 31 2'3 31 '3 -

KITOI BAT ISNOl<FALL T b.7 24.3 lb .8 , 1.b 1.7 T bl .1

I IN ON GO 12 30 28 14 8 '32

KODIAK l<SO AP ISNOl<F AL!. T ~.7 4.7 15.3 13.4 7.1 1.0 T 51.2

1 IN ON liD ~ 8 12 II 2 42

~OOSE PASS b Nl< ~NOl<FALL - - 3.'3 - -. - - - -
1 IN ON GO - - - - - - - - -

SEl<ARO ISNOl<l'ALL T - 37.3 12.3 20.7 2.3 4.'3 -
I IN ON GO ~ 15 31 12 2 3 72

SITKINAK ISNOl<' ALL - - - - - 10.0 2.5 - 3.5 - -
I IN ON GO - - - - 8 lb 10 8 3 2 -

SuTTON 2 E SNO~'ALL 4.'3 14.2 22.3 23.3 12.1 B.li T B5.4

1 IN ON GO ..i: 18 31 31 2'1 31 4 ISO

VALDEZ l<SO ~NOl<' ALL T 31. 8 105.5 37.3 8b.5 3li.4 3.'3 301.4

1 IN ON GO 14 31 31 2'3 31 28 'b4

UORTI1AN'S ISNOl<' ALL - - - - - - - -
1 IN ON GO - - - - - - - '3 -

YAKATAGA AP ISNOl<' ALL T 2.5 2b.5 37.5 - b.O T -
1 ! N ON GO 2 21 2'1 - 7 -

YAKUTA T USO AP ~NOl<' ALL T 4.b 48.3 33.5 12.'3 28.1 1.7 T 12'3.1

1 IN ON GO 2 22 31 'I IE. 80
•

• • •
SOUTHl<ESTERN
ISLANDS 03

ADAK 5NOl<FALL T 21.0 20.E. - - 43.7 1b.8 2.2 T -
1 IN ON GO 12 'I - - 14 'I -

AI1CHITKA I5 NOl<,ALL - - - - 13.8 4.7 b.E. 13.0 '1.1 - 1.0 -
I IN ON GO - - - - 13 8 12 25 E. '5 -

ATTU ISNOU,ALL T 25.1 lli.O 27.7 14.'1 23.0 12.2 T 118. 'I

1 IN ON GO - 10 24 2li 31 30 14 -
CAPE SARICHEF pNOl<' ALL - - - - - 14.0 8.E. E..li - 2.0 -

1 IN ON GO - - - - - - 12 5 B 1 -
COLO 8AT IolSO AP $NOIol.ALL T .3 15.2 10.5 14. I IT. 1 23.7 13.li 1.1 8'3.E.

1 IN ON GO 15 IE. 22 12 Ib 8 8'1

ST PAUL ISLAND usc AP rsNO\.l'ALL T T H.b 8.7 8.5 5.0 12. I 'l.b 1.7 E.0.2

I IN ON GO 14 14 1'3 ~ 22 2b 4 108

SAND POINT ISNOIol,ALL - - - . - - - - - - - -
I IN ON GO - - - - - - - - - - - -

SHEI1TA USAF" BASE SNCl<,ALL T 1.0 13.4 20.~ 17.0 15.1 10.7 5.7 .2 84.0

I IN ON GO 8 IS 14 25 23 10 '15

.

SEE REFERENCE NOTES 'OLLOIolING STATION INDEX
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SOUTHE ASTER. 01
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· . .COPPER RivER

COPPER CENTER
GLENNALLEN lCA"
GULl ANA rSSlllIOS
IIANIOIIEN LIlE
IIC CARTHT 1 Il£

"ELCHINA HWT CAlli'
OLD EDGERTON
PAISON
SLA"A
SNOWSHOE LAlE

SOURDOUGH 1 N
TO.SINA LODGE

OI.ISION

SUTION

AHGOO.
ANNE TIE 1150 AP
AN.E I CREEl
IUlE BAT
BEAYER fALLS

ELF IN COYE
rlYE riNGER L1G"1 sa
rU"l ER BAT
GLAC IER BAT
GUSH.uS

"II NES
HIIN(S IERIIINAL
"OONA"
JUN( AU 2
JUNE IU ru AP

JUNE AU , Nil
I(1CN'U"
LI TlL( PORT WAL TER
PELICAN
POR I ALE lANDER

SITU JAPONSll r u AP
SITU IIIGNEIIC OBST
SK1CIJ&l 1 HW
T(N"[( SPRINGS
WRINGELL

OIYISION

· . .SOUTHwESTER.
ISL A.OS 03

ADAK
AIICHIIO
ATlU
CAPE SIRICHEr
COLD BAT wSO AP

ST PAUL ISLAND wso AP
SAND POINT
SHEIlTA USAF BASE

DlYISION

· . .
SOUTH COASI 02

CINNERT CREEl
COOPER LAlE PROJECT
CCRDOYA r AI rss AP
HOPE
lllOI BAT

100 III IISO AP
SEwlRO
Sll( :H.l(
SuTlO. 2 E
YlLOEI WSO

WORTIIAN'S
llKillel AP
TlIUlAl WSO AP
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iii] Calculations
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[ii] Calculations
JOB NUMBER P~22 9, ? ~

FILE NUMBER
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Calculations
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Calculations

JOB NUMBER

FILE NUMBER

SUBJECT: SHEET '3 OF ~
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iiJ Calculations
JOB NUMBER
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Calculations
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Calculations
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JOB NUMBER /':- "':"'.,. ""'.--'

FILE NUMBER, _
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ENGINEERING

15. Exhibit F and Supporting Design Report

COIIIIlent 13

Borings are necessary along the Watana Dam·centerline and under the dam base

upstream and downstream of the centerline to properly assess the suitability
of the Watana site for the proposed dam. The seismic profiles developed at
the Watana site are inadequate to determine foundation conditions and top of
rock elevations without borings. The need for these borings was pointed out
by Staff Geologist Harry Thomas in a preliminary review of the license
application in the spring of 1982. The deficiency was again pointed out in

Staff comments on the pre-filing review of the draft application in the
January 11, 1983 letter on p. 65. The lack of borings at the Watana site
cast serious doubts on the adequacy of the cost estimate (Exhibit F).

Response

-
It is agreed that borings were needed in addition to seismic profiles to

adequate ly determi ne foundat ion cond it ions for the Watana dam site. The
1983 winter underground explorations program, which gave top priority to the

dam foundati on, now prov ides suffi ci ent i nformat i on to proper ly assess the
site and remove any doubts regarding the adequacy of the preliminary design

cost estimates.

A report, summar1 21 ng the resu lts of the 1983 wi nter program, is now bei ng
prepared. The report wi 11 be submitted for rev iew in the near future. A
borehole summary resulting from this program is attached. A river channel
exploration map is contained in Supplemental Attachment 15-13. To provide
information for final design, additional explorations are programmed for the

dam foundation areas and for potential construction material sources.

15-13-1



WATANA DAM

River Channel
EMBANKMENT FOUNDATION

SUMMARY OF 1983 WINTER DRILLING PROGRAM

BOREHOLE SURFACE ELEVATION DEPTH TO BEDROCK TOTAL
NUMBER ICE OVERBURDEN DIP AZIMUTH BEDROCK ELEVATION DEPTH

FEET FEET

DH83-1 1,464.4 1,386.4 90 0 ---- 78.0 1,386.4 91.0
DH83-2 1,470.6 1,466.1 90 0 ---- 46.0 1,424.6 64.0
DH83-3 1,460.4 1,450.6 90 0 ---- 92.9 1,367.5 126.5
DH83-4 1,475.2 1,473.8 45 0 350 0 22.0 1,459.6 116.5
HD83-10 1,459.4 1,455.9 90 0 ---- 96.0 1,363.4 119.5
HD83-11 1,459.1 1,451.1 90 0 ---- 73.2 1,385.9 89.4
HD83-12 1,459.0 1,451.5 90 0 ---- 77 .0 1,382.0 87.5
HD83-13 1,458.5 1,449.5 90 0 ---- 84.0 1,374.5 89.5
HD83-14 1,464.8 1,459.8 90 0 ---- 34.0 1,430.8 57.5
HD83-15 1,465.1 1,460.1 90 0 ---- 29.5 1,435.6 46.0

- HD83-16 1,465.5 1,457.5 90 0 ---- 19.0 1,446.5 39.5

U-l HD83-17 1,464.4 1,449.4 90 0 ---- 63.0 1,401.4 77 .5
HD83-18 1,465.7 1,461. 2 90 0 ---- 30.0 1,435.7 39.0,
HD83-19 1,463.5 1,453.0 90 0 80.0 1,383.5 98.0- HD83-20 1,464.9 1,455.4 90 0 ___l 76.5v> ---- -------, HD83-21 1,467.7 1,467.7 90 0 ---- 66.0 1,401.7 86.5
HD83-22 1,467.6 1,464.6 90 0 ---- 87.0 1,380.3 107.3

('1 HD83-23 1,468.0 1,468.0 90 0 ---- 71.0 1,397.0 87.0
HD83-24 1,453.8 1,448.3 90 0 ---- 44.0 1,409.8 57.0
HD83-25 1,454.4 1,446.4 90 0 ---- 75.0 1,379.4 95.9
HD83-26 1,453.8 1,445.8 90 0 ---- 81.0 1,372.8 96.0
HD83-27 1,453.7 1,445.8 90 0 ---- 70.0 1,383.7 98.5
HD83-28 1,453.6 1,443.6 90 0 ---- 72.0 1,381.6 88.5
HD83-29 1,453.8 1,444.8 90 0 ---- 79.0 1,374.8 104.3
HD83-30 1,453.8 1,444.8 90 0 ---- 65.0 1,388.8 75.6
HD83-31 1,456.2 1,455.2 90 0 ---- 60.0 1,396.2 82.9
HD83-32 1,454.0 1,447.5 90 0 ---- 29.0 1,425.0 57.8
HD83-33 1,453.2 1,445.7 90 0 ---- 21.0 1,432.2 43.0
HD83-34 1,454.9 1,449.9 90 0 ---- 12.0 1,442.9 32.4



RIVER CHANNEL
EMBANKMENT FOUNDATION

SUMMARY OF 1983 WINTER DRILLING PROGRAM

BOREHOLE SURFACE ELEVATION DEPTH TO BEDROCK TOTAL
NUMBER ICE OVERBURDEN DIP AZIMUTH BEDROCK ELEVATION DEPTH

FEET FEET

HD83-35 1,458.4 1,455.9 90° --- 51.5 1,406.9 71.5
HD83-36 1,456.8 1,453.8 90° --- 24.0 1,432.8 43.6
HD83-37 1,464.3 1,463.3 90° --- 153.5 1,310.8 155.0
HD83-38 1,463.6 1,461.1 90° --- ----- --- 94.5
HD83-39 1,467.2 1,462.2 90° --- 152.0 1,315.2 168.0
HD83-40 1,470.6 1,468.6 90° --- ----- --- 38.0
HD83-41 1,471. 9 1,470.5 45° 098° 83.0 1,413.2 104.5
HD83-42 1,462.1 1,451.1 90° --- 70.0 1,392.1 127.8
HD83-43 1,461.1 1,451.1 90° --- 75.4 1,385.7 107.7
HD83-44 1,459.9 1,449.9 90° --- 67.5 1,392.4 118.0
HD83-45 1,463.5 1,462.8 45° 328° 56.0 1,423.9 80.0
HD83-46 1,461. 5 1,460.1 45° 155° 55.5 1,422.3 98.2- HD83-47 1,459.6 1,458.2 45° '10° ----- --- 65.0

VI HD83-48 1,455.6 1,447.6 90° --- 88.0 1,367.6 108.0
I-\fl,

vJ



WATANA DAN
BORROW AREA tlD tl

AND

WATAl~A RELICT CHANNELS
SUMMARY OF 1983 WINTER DRILLING PROGRA}1

SURFACE DEPTH 'ID BEDRCCK 'TOI'AL
BOREEDLE ELEVATION BEDFCCK ELEVATION DEPTH
NUMBER FEET FEET

HD83-1 2,246.2 328.0
H003-2 2,147.1 77.5 2,069.6 87.0
HD83-3 2,220.0 82.5
H003-4 2,246.7 94.0
HD83-5 2,283.7 138.0
HD83-6 2,211.2 126.5
H003-7 2,095.5 82.0
HD83-8 2,217.2 78.0
HD83-9 2,237.6 110.0
HD83-49 2,205.5 38.0
HD83-50 2,289.0 119.5
HD83-51 2,234.9 98.5
H003-52 2,249.1 320.0 1,929.1 333.0
HD83-53 2,248.0 212.0
WW-3 2,267.01 206.5 214.5

-
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ENGINEERING

15. Exhibit F and Supporting Design Report

COIIII1ent 14

Clarify the discrepancy concerning the upstream shell material to be used

for the Watana Dam. Page F-4-9 indicates that fines less than 1/2 inch will
be removed, but onp. F-4-I0, it is stated that the processed upstream shell
material will have no more than 10% of the material less than 3/8 inch in
size (Exhibit F, SOR).

Response

This material will be processed gravel with no more than 10% of the material
less than 3/8 inch.

-

15-14-1



ENGINEERING

15. Exhibit F and Supporting Design Report

Coment 15

Provide additional information on the proposed impervious borrow area to

enable a determination on the availability of sufficient quantities of

impervious materials consistent with the design intent of the impervious

zones of the proposed Watana Dam and Devi 1 Canyon saddle dam embankments.

This information shall include the types, range of gradations) plasticity

index, and other physical characteristics of the materials to be placed in

the core of the embankment. The highly plastic clays that exist in the

proposed borrow pit sha 11 be di scussed with respect to thei r effect on the

expected excavation methods needed to control the blending of various grada

ti ons of materi a ls that will be encountered and any effects thi s mi ght have

on developing the quantities of impervious material required for the

proposed embankments (Exhibit F, SDR).

-
Response

Because the Susitna reservoirs wi 11 be used for long term storage, the

design intent is to construct the dam embankment impervious core zones using

relatively low permeability materials. In addition to meeting the permea

bi lity criteri a, the impervious soi ls must also be satisfactory from an

overall design standpoint including strength and settlement.

To satisfy the design intent, emphasis will be given to selecting impervious

materials having a wide range of grain sizes, such as a gravelly clay (GC).

These well graded soils are preferable to materials having relatively

uniform particle sizes as they are stronger, less susceptible to piping,

erosion and liquefaction, and are less compressible.

15-15-1



Appraisals of the winter 1983 exploration program along with previous boring
data indicates well graded impervious soils are attainable from borrow area

"0" by mixing of the layered deposits in prudent proportions. It is expect
ed that the desired GC materials will be accomplished by blending gravelly
soils with smaller amounts of plastic fines. The blending operation will

utilize vertical cuts from portions of the borrow that have been pre-drained

by excavating the operating base of the pit on an incline. This job tested
method will produce a satisfactory blend of materials without special

processing procedures.

The impervious embankments require volumes of 9 million cubic yards for the

Watana main dam and 400,000 cubic yards for the Devil Canyon saddle dam.
Although most of the overburden in borrow area "0" is suitable for blending

satisfactory core materials, it is presently planned to mix gravelly soils
from surficial units E and F with clays from the underlying G unit. This
combination will more than supply sufficient embankment quantities as borrow
area liD" units E and F are estimated to contain 130 million cubic yards

while unit G contains 50 million cubic yards.

As shown by the attached gradation curves, the soils in borrow area 110 11

range from coarse gravels to silt and clay. The attached plasticity plots

indicate the finer fractions range from non cohesive to cohesive. The
majority of the samples are either nonplastic or low to medium placticity.

Only in a very few instances are there indications of high plasticity mater
ials. Highly plastic clays are not in existence in sufficient quantities to

significantly affect either the excavation or blending methods used to pro
duce the required impervious embankment quantities.

15-15-2
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GRADATION SIZE ANALYSIS
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GRADATION SIZE ANALYSIS
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ENGINEERING

16. Exhibit G

Comment

Plate G6 - Complete boundary for PSC 443 in Section 6, T31N, R1E. Delete

reference to IIELEVATION 1500 MSL" from legend.

Plate G12 - Show location of transmission line with reference to appropriate

G sheet.

Plate G30 - Identify the project boundary for the Knik Substation. (If the

project areas are aliquot parts of the public land survey, simply delineate

the areas accurately.)

Plates G30 through G37, and G39 through G52 - Identify meridian (Seward or

Fairbanks).
....

Plates G35 through G38, and G41 through G45 - Add coordinates of the Alaska

State Plane Coordinate System at angle points of the transmission line.

Plate G38 - Indicate purpose of the 130 acre project area in Sections 16, 20,

and 21 T31N, R2W.

Plates G38 and G39 - Show location of railroad access corridor with refer

ence to appropriate G sheet.

Plate G40 - Correct Devil Canyon project boundary in Section 35, T32N, R4E,

(compare with G12), and Watana project boundary in Sections 3, 4, and 5,

T31N, R5E, (compare with G13).

16-1



Plate G52 - Identify the project boundary for the Ester Substation. (If it

coincides with an approved Federal survey, simply identify the survey.)

Show the ownership status of the project land in Section 3, TIS, R2W.

Response

Revised Exhibit G Plates 0, 12 and 30 through 52 are attached .

....
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L 110 SUltvt:Y wAS~ l'tt1Olll TO. THC
~RATIOtl OIF THII MAl! TOWIISt4lP COItNO
!'OSITIONI WERt: D€TEItMINm IY COOI'tOINATI'"
ItEtoN) IUltEAU OIF LAIIO MAlCAG£IIIENT (auu
SUltV£Y PLATI fOIt TIC ASSOCIATED TOWMSHlPII
WMEM: NO RECCItO !"LAT EXIIT£D,I'OIITIONI
W£RE D€TEItWIHm fltOM TIC Off'ICIAI. llLM.
l'ttOTllACTlON D1AlMAM. I'OIITIOMI fOIl TIC
T!tANSWIIiIOIt LINt: • L'I W£1t£ D1ETERMIHm ..,
OI.ITIZI'" SCALID POINTS ON THt; ItUP£CTIVI:
u.s.&-s. OUAOltANOU: MArl OftI£NTAT£D TO THe
CiOWUTO TOWNSHIP COIttlU I'OIIT~
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LAND OWNERSHP SCHEDULE

- ITATe 01 AL.ASKA

- MATAMJtKA-IUSfTNA 8OftOI.I9M

- COOl( INL..lT ..... IIlC.

- 1llA1NIUIltA ItL.l!ll:1'MC~

-~

TRANSMISSION LINE:
PROJECT~

I::J ALASKA POWER AUTMORITY
- 1----IUIlTM-."...,.....HT-O-..'""'oa.t:.,...,ltCT'""'"='IllC='""fI'ftO.llt=:-=CT=----..

l AU. DlM£NSIOHS. COOflOIHATD ANO ITATIOtIf..
SHOWII A!tlt 8105£0 Ott TIC AL.AS1CA STATE
...... COOfIOINATlt SYSTEM ZCHC 4 ...
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PLATE G36

TRANSMISSION LINE
PROJECT BOUNDARY

EXHIBIT.

-' "

TMI. IHIlET •• A COIIIt"MItt Of' TKa P'OU.OW1..
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PLATE 637
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TRANSMtSSION LINE
~ECT BOUtI>ARY

USAc.s.

EXH'"T.
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l AU. DlM£HSIOHS. COOROntATa AltO ITATIOtII_
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PLATE 638

TRANSMISSION LINE
PROJECT 8OUNOARY

~U! O~!!!!!!!5iiiiiiiiiii! MILE': .
..... '•• .lS1M.

.L 74 ... 41101+7&M
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MOTU
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PLATE G 39

TRANSMSS10H LINE
PROJECT BOUNDARY

EXHlelT •

3232133.13

3225417..
3217....12
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......r·.s.

...

........,
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POSITIONS WVII: IlCttItlllItllD n COOI'OlIllATl...
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SUftVEY ....ATS FOtt". AMOaATU lO'lMIl .
WHf:Rt NO MCOIlO PL..U £XISttD. POSITIOtItt
.. IlCttMItIttD ""* TtC OI'I'JC:IA&. IlL&
I"ftOTIUlCTlOII 01.... POSITIOlIIS FOtt TIC
TltANSMIIIIOIt L.....L'. WPC llI:TntIIlIIIID .,
OlelTIZIM .CM.U I'OlIllTl 011 T1C MI"CTlVll
u....... CI1MOfI<UMlUr IIMl"I OIttOTATQt TO TIC
ClOWU1'Q lVwtIIIfW CCflIIGt 1'OefT__

..... 0I11Ol1~CClCllIIDItIATa ... InlT1OllI.
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f'LATE Q 40
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TRMSMSS10II LINE"
PRO-IECT IOUNDARY
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~ECT BOUfI)ARY
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PLATE G42

TRANSMISSION LINE
PROJECT IOUft)AR't

LAND OWNER~ SCHEDULE
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Pl.ATE 043
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TRANSMISSION LINE
PROJECT BOUNDARY
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A.ATE G44

ALASKA flOWER AUTHORaY

TRANSMISSION UNE
PROJECT BOUNDARY

EXHIBIT G

L M.L Dl_1ONI.~~STATIOMI"
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~TE G45
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EXHIBIT Q

8l:ALC 0 I MILl:
f!l~§iiiiiiiiiiit
...... r· ....

LAND OWNERSHlft SCHEOULf

- I1WE Of' AL.-A
- ..... ......, IUlCTItIC AaOCIIo1lT1l*

TRANSMISSION LINE
PROJECT BOUNDARY
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NOTU

PLATE G 46

- IUlI£AU 0# LAND .......E.....
- .,.'Tt0#~

- COOIC IlLET M .... IIC.
- UNITU) STATU "."

- UMTED STATU AlIt I'OfIQt
- UNITED STATU ,l:lIOW. M1LIIlMO
-I"fIlVATI:

ALASKA flOWER AUTHORITY

EXHI81T G

ICALE 0 I MILC
~;~~~liiiiiiiiiiiiii~a.....•··.1-

Mn'!:: AU. LMIO a..........1KTIOIlI
UNl1M~"""

TRANSMISSION LINE
PROJECT BOUNDARY

NO~ WAa l'£1W'OflMQ ""lOIt TO nc
I'lIUlUtATlOIt 0# THIS MAlt TOWtlSI4IfO~
I'OSITIONS wt:M IlCTE....IMII) IY COOIIlOlNATI...
MCOIlO lIUM:AU O#LANO MAIIAollt:MtIIT lauu
SUfIIVEY I'LATS ,ott nc AISOCIATtD~
WHt:M: NO MCOIlO I'L.AT EXISTED,I'OSITIOttI
WEN! 1lCTt""INO P"ItOM nc Of'P'ICIAL at.....
I'fIOTIlACTION 01........ JOOSITIOMS fott TIC
TRAMSMISSlOtt LIItC Pl'S wtltt: llI:TE""11lII) IY
DIGITIZING SCALED POINTS 0 .. THe MSl'£CTIVI:
u.s.G.s. 0\JA0RAHCll.E ........ O..IENTATED TO nc
COMf'UTto TOWNSHIP COI'MPt I'OSITIOtII.

Z. ALL OI..ENSIOttI, COOItOIMATU AND STATIONI'"
SHOWN A"E lASED ON THe ALASU STATE
I'LANI: COOROINATI: SYSTI:M zOtC 4 INtIIL
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NOTES

PLATE G47

ALASKA POWER AUTHORITY

PT.. NOItTHINe EAST_

~ ~56Ull ! 1!lm'5.~_

..2!~. 34S72778.HI404OI.01

,-~I~ . 3707070.'" .124C 11.40

~12_ 3711301.2S 12703tUI
. - -- -..--

513 3725244.14 I 12MII."
l....?T.. NOItTHIN. I EAST....

EXHI8IT (I

.cALI: 0 I -..:
i !...·f·.....

LAM> OWNE~ SCHEOUl.£

- IlUM:AU O'F LANG IIIANA1t:IllENT

- lITATe: Of' IlLAI'CA

- COOl( N.£T .lIOII,"

- UNlTt:O STATU ,.,."

- UNlTO STATU AlII POlIlCC

- MATAHUSKA-lUIItlIA IIOfIOUGH
- IilUNICPM.ITY OF MCHOItMl:

NOTC: At.L LAHO OWM:RSHlP IV HCTIONI
UHl.E" OTHI:ItW1I1t SHOWtt

TRANSMISSION LINE
PROJECT BOUNDARY

NO SURVEY WAS PERFOItMlO l'lIlOIt TO TH€
I'tI£I'llRATION O'F THIS IIIAI'! TOWNSHIfO CORHt:1II
I'OSITIONS WEItI: oe:URMINm IY CClOftOlNATINe
R£COIlO IUREAU 0,. LANG 1lWCACKt«HT ll.Ut)
SUAVEY PLATS ,.0111 TIC ASSOCIAnD 1'OWNSHII'S.
wH[It£ NO MCORO.PLAl' W_UD,I'OSITtOHl
W£M: DETERMINED fROM nc O'FP'ICIM. I.L....
l'lIOTlUoCTIOH DlAOIIAM. POSITlotIS ,.Ott TIC
TRANSMISSION LINt: PL'S W£1tI: llI:T£RMINUl IY
DIIITIIINI SCALED POINTS ON TIC ItI:SP£CTIVt:
u.s...s. OUAORANGLt: MAPS OttIQlTAT£D TO TH£
COMf'VTO TOWNSHIP COttNU POSITIO...

2. MoL DtM£NSIONS, C~NATO AND STATIONI ...
SHOWN AIt£ IASt:D ON TIC ALASlCA STATI;
PLAIC COORDINATE nsnM lOte 4 IIIIIlL
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1CAL£ 0 , IIIML.C

~i~5iiiiiiiiiii'
~ ,•• .5.....

LANOOWNE~~

- llUR£A/J OF LAl'IO IllAHAGEMDfT

- STATf: OF M..AIICA
- COOl( IlL£T AE",IIC.

- UNlTf:D STaTU ",."

- UNITED STATEI AlIt I'OItC£
- MAT~-IUIITItA IOAOUQH

- MUNICAlUTY OF MtCHOltAC

NOTf:: AU. LAl'IO 0WtEJI1Hft1Y I£c:T1OMI
UNU.~1HOMt

NO SURVEY WAS P£RfOMlC) I'tlIOtl TO THt:
PREPlt.RATION OF 1M1S IlIAI! TOWNSHIfO CORNER
POSITIONS WERE DETEAMINm IY COOIlOINATIIHl
RECORD IlUREAU OF LANO MAIUoGI:MENT ll.UU
SUIlVEY ~LATS FOil THE ASSOCIATEDT~
WHERE NO RECORD ~LAT EXISTED. ~ITlCN•
W£lIE DETERMINED FflOM THE OFFICIAL "L.M.
~TIlACTION DlAGR...... ~IITIOH. Fott THE
TRANSMISSION LINE PL', WERE OET£IlMlNEO IY
DIGITlZIN8 SCALED POINTS 0 .. THE AESP£CTIVE
u....... OUAORAIHlLE MAn ORIENTATED TO THt:
COMf'VTED TOWNSHI~ COANER ~ITIO'"

Z. ALL DIMENSIOHI. CClOItDI.....TEI .utO ITATIO......
SHOWN AilE lASED 0.. THE ALASKA STATE
PLANE COORDINATE SYSTEM ZONE" GRID.

NOTES
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NEED FOR POWER

17. EXHIBIT B

Item 17 (3)

A description of the assumptions embedded in the above methodologies
specifically including but not limited to:

A. The studies which were examined to determined elasticities of demand.

B. The rationale for the particular values chosen in the range of
elasticity values examined.

Response

See RED Technical Documentation Report, Chapter 7.
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NEED FOR POWER

17 • EXH I 8IT B

Item 17(7)

A more complete explanation of the methodology used to generate the future
electricity prices used in the demand forecasts.

Response

See REO Technical Documentation Report, MAP Documentation Report, and
Revised License Application, Exhibit B, Volume 2A, Chapter 5, Sections 5.2,
5 . 3, an d 5. 4.
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NEED FOR POWER

17. EXHIBIT B

Item 17(9)

A sensitivity analysis of explanatory variables and model assumptions
including those that drive the MAP model's economic and population
projections.

Response

See MAP and RED Technical Documentation Reports and Revised License
Application, Exhibit B, Volume 2A, Chapter 5, Sections 5.3 and 5.4.
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NEED FOR POWER

17. EXHIBIT B

Item 17(10)

The hourly loads for the combined Susitna market area for the most recent
avail ab le year.

Response

See License Application, Exhibit B, Volume 2A Chapter 5 Section 5.2(b) and
Figure B.80.
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NEED FOR POWER

17. EXHIBIT B

Item 18(1)

Provide a description of the Alaska Residential Conservation Survey Audits
and a description of how this survey has been used.

Response

ON NEXT SHEETS
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Description of Alaska Residential Con,ervation Survey Audits
and Use of Survey

The Alaska Residential Conservation Survey Audits are an important part
of the State of Alaska's energy conservation program. The Division of
Energy and Power Development (DEPD) of the Department of Commerce and
Economic Development has been responsible for implementing the home
energy audits.

The DEPD program is currently being phased out, except for low income
family assistance, particularly in the Bush Communities. Even in those
communities, only 13% of the homes will be treated (at a cost of
$2000/house) in the next 3 years. Educational efforts, however, will
continue. If programs are constructed for the future, they will be
directed at fossil fuel conservation, particularly in the remote
Meas.

(1) Training of energy auditors;

(2) Performance of residential energy audits, which are physical
inspections including measurements of heat loss, upon
request*

(3) Providing grants of up to $300/household, or loans,
for energy conservation improvements based upon the
audit;

(4) Providing retrofit (e.g. insulation, weatherization)
for low income homes.

17-18(1)-2



The key to the program is the audit, which is performed by private
contractors. The forms employed are designed to show savings that can be
achieved in the first year, the seventh year, and the tenth year after
energy conservation measures have been implemented. The savings
demonstrated provide the basis for qualifying for a grant or loan. The
audits focus on major conservation opportunities such as insulation and
reduction of infiltration (e.g., by weather stripping, caulking, and storm
window appl ication).

The DEPD program, overall, achieved a significant level of penetration
into the conservation marketplace, as is shown in Table 1. Penetraton
in the state as a whole achieved 24%; and in the combined load centers
of Anchorage and Fairbanks it al so achieved 24%. Market penetration is
computed by taking the ratio of audits relative to the total number of
homes in various regions. Kenai Peninsula, Anchorage, Matanuska
Susitna, Fairbanks, Southeast Fairbanks, and regional total. It is
useful to note that the audit progrm was more effective in high cost
energy areas (e.g., Fairbanks) indicting that publ ic participation was
based upon market forces at 1east to some extent.

The effects of this program was included in the formulation of end-use
consumption and fuel mode splits used in the RED Residential Module.

* The state is charged for a porti on of the cost of the audi t, on a
sliding scale, depending upon location in the state. The homeowner
pays the difference between that price and the market price.

17-18(1)-3



TABLE 1: MARKET PENETRATION OF THE DEPD AUDIT
PROGRAM AS OF 1983

COMMUNITY MARKET PRODUCTION
REGION HOMES AUDITS (% )

Kenai 11,740 2,659 22.6
Peninsula

Anchorage 70,363 16,297 23.2

Matanuska- 10,198 2,801 17.7
Sus itna

Fairbanks 22,708 6,202 27.3

Southeast 2,490 734 29.5
Fairbanks

Total 162,825 39,188 24.1

Source: Department of Commerce and Economic Development, Division of
Energy and Power Development. 1983 Long Term Energy Plan,
Appendix S, 1983.
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ALASKA
RESIDENTIAL

ENERGY
CONSERVATION

PROGRAM

Department of Commerce and Economic Development

Division of Energy & Power Development
Box 3535

Anchorage, Alaska 99510
276-0512
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• ALASKA RESIDENTIAL ENERGY

~COI~:~,~~~;~~A~S:~~~~:e~nacteda
comprehensive energy act, S8 438. Included in the pro

visions of the act is the establishment of a Residential Energy Con.
servation Program. The Program provides for State-financed energy
audits of residences with grants/refunds and low-interest loans for
the homeowner to implement the energy saving improvements
recommended by the audit.

ENERGY AUDIT
A home energy audit approved by the State of

Alaska must be made before an energy conservation
grant/refund or loan can be made. An energy audit is a
site visit to the home in which an inspection of the

building is made to determine its energy consumption character
istics. The audit would include a calculation of the building's heat
loss and recommended energy conservation measures with
calculated energy cost savings attributed to the energy im
provements.

State of Alaska
Financed Audits

~
The Division of Energy and Power Development

has developed a program that will provide for State
financed energy audits for Alaskans upon request.The
Division of Energy has contracted with specially tramed

and certified auditors to participate in the State-financed Residen
tial Audit Program. Only those auditors under contract with the Divi·
sion of Energy will be able to perform audits under the program.

•.•••• <. '-" -;._;;

~- .'_._~ ., -~....-.
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Juneau:
Pouch "D"
Juneau, Alaska 998'11
PH: (907) 465-2510

ENERGY CONSERVATION LOANS

ENERGY CONSERVATION
GRANT/REFUND

675 7th Avenue
Fairbanks, Alaska 99701
PH: (907) 452-8182

" lIill
II 11..11
• ""411
!! liP-II

Fairbanks:

Individuals who have received an approved audit

of their home may also qualify for a 5% interest loan

up to $5,000 for energy conservation improvements that the energy

audit shows to have a payback of less than ten years. The Division of

Business Loans administers the program.
To apply, contact the Division of Business Loans:

Anchorage: 2600 Denali Street, Suite 401
Anchorage, Alaska 99501
PH: (907) 274-6693

A person requesting an energy audit is only required to pay a

$10 fee to the auditor for the audit. The State will pay the balance of

the real cost of the audit when the audit has been performed under a

contract and by a State certified auditor. The audit will include a site

visit of the home and an analysis of the energy consumption charac

teristics of the residence. Recommended energy conservation and

calculations of the energy cost savings will be provided.

Persons requesting an audit should contact a State contractor.

Current lists of contractors for energy audits are available from the

Division of Energy and Power Development.

The Division of Energy and Power Development

will make refunds or grants for the purchase and in·

stallation of energy-saving improvements that are recommended by

an approved audit and shown to pay for themselves in seven years or

less in energy savings. The refund or grant is for an amount up to

$300 for a single-family dwelling and $200 for each unit in qualifying

multi-family dwellings. A refund will be made for those who wish to

purchase the recommended energy-saving measures immediately. A

grant is applied for in the case where one is willing to wait for or is

not capable of purchasing the material. For a grant you would obtain

an estimate for the required materials from a vendor and submit the

estimate with your application. Applications for refunds and grants

will be provided by the auditor.
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STATE OF ALASKA
DIVISION OF ENERGY & POWER DEVELOPMENT

ENERGY AUDITS
BY

ELECTION DISTRICT"
STATE-IHDE

SUMMARY PAGE

BLECTION DISTRICT

1
2
3
4
5
6

7-15
16
17

18-21
22
23
24
25
26
27

'I'OTAL:

TOTAL *
OF HOMES

6,808
3,675
3,128
7,656

11,740
3,263

70,363
10,098

2,490
22,708

2,644
3,781
2,401
2,802
3,061
3,719

162,825

TOTAL #
OF AUDITS

1,330
759

1,004
1,775
1,909

718
12,370

2,614
680

5,260
775
988

1,295
389
860
604

33,330

"Information as of June 30, 1982
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STATE OF ALASKA
DIVISION OF ENERGY & POWER DEVELOPMENT

ENERGY AUDITS
BY

ELECTION DISTRICT
STATE-WIDE

Election District 1
TOTAL # TOTAL #

COMHUNITY OF HOMES OF AUDITS

Ketchikan Gateway Borough 4,431 830

- Clover Pass
,-<! - Herring Cove,. Ketchikan City-

- Ketchikan East
- Florina
- Mountain Point
- Mud Bay
- North Tongass Highway
- Pennock-Gravina
- Refuge Cove
- Saxman City

-.. Saxman East
- Port Higgins
- Ward Cove

Annette 35

Hyder 29 1

Kupreanof 26

Metlakatla 286 106

Meyer's Chuck 21 19

Petersburg 1,074 238

- Scow Bay
Wrangell 906 136

TOTAL 6,808 1,330

Election District 2

Angoon 132 79

Cape Pole 4 0

Chilkat Nil 0

Coffman Cove 62 0

Cordova 885 75

Craig 199 126

Eyak 14 0

Gustavus 45 25

Haines & Environs 743 270

Hollis Nil 2

17-18(1)-10
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Hydaburg
Kake
Kasaan
Klawock
Klukwan
LaBouchere
Malaspina
Naukiti
Peninsula
Point Baker
Port Alice
Rowan Bay
Skagway & Environs
Thorne Bay
Whale Pass
Yakutat

TOTAL

Election District 3

Elfin Cove
Hoonah
Pelican
Port Alexander
Sitka

- Freshwater Bay
- Halibut Point
- Jamestown Bay
- Mt. Edgecumbe
- Port Armstrong

Tenakee Springs

TOTAL

Election District 4

Juneau
-Auke Bay
-Douglas/North Douglas
-Fritz Cove
-T.ee Harbor =
-Thane

Election District 5

Kenai Peninsula Borough
-Kenai
-Homer
-Anchor Point
-Clam Gulch
-Diamond Ridge
-English Bay
-Kachemak

17-18 (1)-11

122
181

9
79
40

Nil
Nil
Nil
N/I

45
Nil
Nil
607
Nil

25
783

3,675

13
183

80
51

2,694

107

3,128

7,656

11,740

-2-

42
10

9
11

2
a
a
a
a

39
a

17
61
a
a
a

759

1
39
63

853

48

1,004

1,775

1,909



-Kalifunsky
-Kasilof
-Ninilchik
-Port Graham
-Salamatof
-Seldovia
-Soldotna
-Sterling
-Tustamena

Election District 6

Cooper Landing
Hope
Moose Pass
Nikiski
Seward
Valdez
Whittier
Tatitlek

TOTAL

Election District 7-15

Anchorage
- Birchwood

Bird
Bird Creek
Chugiak
Eagle River
Eklutna
Girdwood
Indian
Kern
Knik
Peter's Creek
Rabbit Creek
Portage

Election District 16

Matanuska-Susitna
- Big Lake

Butte
Fishhook
Houston
Knik/Fairview
Lazy Mountain
!1atanuska
Meadow Lakes
Palmer
Sheep Mountain

17-18(1)-12

90
43
51

431
777

1,559
282

30

3,263

70,363

10,098

-3-

21
o

18
10

340
312

o
17

718

12,370

2,614



- Susitna
- Sutton
- Chulitna
- Talkeetna
- Trappers Creek
- Wasilla
- Willow

Election District 17

Anderson
Big Delta
Cantwell
Chicken
Chistochina
Chitina
Clear
Copper Center
Delta Junction
Denali Park
Dot Lake
Eagle
Gakona
Glennallen
Gulkana
Healy
Kenny LakelTonsina
Lake View
McCarthy
Mentasta
Nenana
Northway
Paxson
Tanacross
Tazlina
Tetlin
Tok
Slana
Usibelli

Election District 18-21

Fairbanks
- Aurora

Badger
Central
Chatanika
Chena
Circle
EielsonlMoose Creek
Ester
Fort Wainwright

TOTAL

142
173

37
14
15
19
15

157
472

41
14
96

252
234

32
188

57
Nil

15
12

198
81
12
32
23
27

192
16
19

2,490

22,708

56
o

12
o
o
o

17
86

150
38
o
1

77
80
o

27
7
o
7
1

16
68
o

14
o
o

16
6
1

680

5,260

17-18(1)-13 -4-



- Fox
- Geist
- Goldstream
- Harding Lake
- Lemeta
- Livengood
- North Pole
- Pike
- Plack
- Richardson
- Salcha
- Shanly
- Steele Creek
- Steese
- Two Rivers
- University

Election District 22

Ambler 75 71
Anaktuvuk Pass 75 75
Atqasuk 22 0
Barrow 691 0
Browerville 88 0
Buckland 45 0
Deering 47 12
Kaktovik (Barter Island) 60 22
Kiana 107 15
Kivalina 37 43
Kobuk 37 0
Kotzebue 690 195
Noatak 59 88
Noorvik 136 27
Nuiqsut 66 66
Point Hope 137 100
Point Lay 18 O'
Selawik 86 0
Shungnak 61 61
Wainwright 107

TOTAL 2,644 775

Election District 23

Alakanuk 132 5
Brevig Mission 41 0
Chevak 103 30
Diomede 33 0
Elim 48 46
Enunonak 161 0
Gambell 163 157
Golovin 44 0
Hooper Bay 151 120
Kotlik 78 70

-5-
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Koyuk 48 0
Nome 901 & 500 286
Savoonga 158 50
Scammon Bay 53 60
Shaktoolik 56 0
Sheldon Point 31 0
Shishmaref 86 80
St. Michael 73 12
Stebbins 82 0
Teller 116
Unalakleet 200 37

- Area 428
Wales 54 35
White Mountain 41 0

TOTAL 3,781 988

Election District 24

Alatna 156 156
Aniak 126 32
Anvik 39 0
Arctic Village 35 0
Beaver 23 0
Bettles 13 0
Chalkyitsik 29 0
Chuathbaluk 32 0
Crooked Creek 25 0
Fort Yukon 28 50
Fortuna Ledge 82 0
Galena 183 87
Grayling 62 39
Holy Cross 72 55
Hughes 27 0
Huslia 66 45
Kalskag 38 36
Kaltag 67 5
Koyukuk 32 36
Lower Kalskag 59 53
Manley Hot Springs 28 29
HcGrath 163 81
Minto 50 0
Mountain Village 119 165
Nikolai 28 0
Nulato 86 56
Pilot Station 41 0
Pitkas Point 24 16
Rampart 14 0
Ruby 92 21
Shageluk 48 14
Sleetmute 10 40
St. Mary's 88 91
Stevens Village 30 0
Stony River 17 16
Takotna 17 27

-6-
17-18(1)-15



Tanana 146 50
Tuluksuk 42 49
Tyonek 75 46
Venetie 36 0

TOTAL 2,401 1,295

Election District 25

Akiachak 87 40
Akiak 39 0
Atmauluak 47 29
Bethel & Area 1,486 157
Chefornak 44 24
Eek 80 63
Goodnews Bay 51 0
Kasigluk 75 0
Kipnuk 75 0
Kongiganak 48 1

<• Kwethluk 105 0
Kwigillingok 66 0
Hekoryuk 61 0
Napakiak 64 0
Napaskiak 64 0
Newtok 30 0
Nightmute 30 38
Nunapitchuk 50 0
Platinum 18 2
Quinhagak 82 0

~~ Toksook Bay 71 35
Tuntutuliak 42 0
Tununak 87 0

TOTAL 2,802 389

.' Election District 26

Port Heiden 30 0
Sand Point 191 61
South Naknek 43 0
Saint George 40 0
Saint Paul 137 62
Togiak 121 103
Unalaska 323 174
Adak 666 0
Akutan 19 i7
A1egnagik 75 12
Atka 22 0
Clarks Point 28 7
Cold Bay 49 0
Dillingham 580 92
Egegik 32 3
Pilot Point 16 0
Ekwok 25 15

"
False Pass 21 13

-7-
17-18(1)-16



Iliamna 22 0
Newhalen 18 51
King Cove 134 38
King Salmon 75 16
Kokhanok/Igiugig 29 0
Koliganek 24 17
Dutch Harbor N/I 16
Levelock 21 0
Manokotak 60 11
Naknek 103 87
New Stuyahok 65 23
Nikolski 23 19
Nondalton 58 23
Pedro Bay 11 0

TOTAL 3,061 860

Election District 27:

Kodiak Island Borough 3,557 582
- Kodiak
- Akhiok
- Larsen Bay
- Old Harbor
- Ouzinkie
- Port Lions

Cape Chiniak
Chigniks 101 0
Ivanof 9 0
Karluk 21 22
Perryville 31 0

TOTAL 3,719 604

-8
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NEED FOR POWER

17. EXHIBIT B

Item 18(2)

Provide the BNW Railbelt End Use survey and a description of how it has been

used.

Response

See RED Technical Documentation Report Appendix B.

17-18(2) -1



NEED FOR POWER

17. Exhibit B

Item 26

The claim of no energy reduction due to retrofitting in the commercial/

industrial sectors should be verified. Provide information on the ISER

demand model assumptions regarding this claim.

Response

The ISER demand model is no longer used. This item is not applicable.

17-26-1



NEED FOR POWER

18. EXHIBIT 0

Item 2(c):

Provide the annual cost for the Susitna Project in actual dollars including:

(a) escalation of project costs; (b) cost of capital including finance

charges and (c) interest during construction. Project annual costs should

be presented for all the years included in the life cycle analysis.

Response:

See revised License Application Exhibit 0, Table 0.10.

18-2(c)-1



NEED FOR POWER

18 EXHIBIT D

Item 5: Page I-II, Section 1.5

Specify allowance for funds used during construction (AFDC).

Response:

See revised License Application Exhibit D, Table D.1.
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NEED FOR POWER

18. EXHIBIT 0

Item 31: Table 0.8 and 0.9

State interest during construction and provide copies of the references,
i.e., Table 1, 5 R.L. 521,
etc.

Response:

See revised License Application Exhibit D,Table 0.1 The IDC included in
Table 0.11 was calculated in the 100% debt financing analysis included in
Table 0.10.

18-31-1



NEED FOR POWER

18. EXHIBIT 0

Item 22: Pages 4-25 and 4-26, Section 4.7

Furnish details of the base period coal price estimations of $1.66/mBtu
for Beluga, and $1.75/mBtu for Healy. Show details of the residually
derived annual escalation rates of 2.6 percent and 1.2 percent during the
intervals 1982 to 2000, and 2000 to 2040, respectively.

Response:

See revised License Application Exhibit 0, Appendix 0-1 for revised fuel
prices and residually derived annual escalation rates.

18-22-1



NEED FOR POWER

18. EXHIB IT D

Item 26: Page 4-31. Equal Environmental Costs - Provide details on
analysis

Response:

The exp1an at i on of the subj ect cost s in the app 1i cat i on as fil ed has been
expanded over that which was included in the prefiling review. The point of
the explanation is that, because the Susitna Project has been studied to the
feasibility-level, the costs for mitigation measures have been included as
site specific items, whereas for the thermal plan the costs used were
general per kilowatt costs not based on a site specific analysis at the
feasibility level. Such a detailed study might result in increased costs
for the thermal alternative.

18-26-1



NEED FOR POWER

18. EXHIBIT 0

Item 19: Exhibit D <p. 1-6, section 1.1)

Some estimates should be made of possible escalation in nominal as well as
real terms for both direct and indirect costs.

Response

Escalation is shown on Table 0-1 of Exhibit 0 of the revised License Appli

cation. This value of escalation will cover both direct and indirect costs.
The escalation shown is nominal escalation as real esclation of capital has
been assumed to be zero in the present analysis.

18-19(1)-1



NEED FOR POWER

18. EXHIBIT D

Item 19: Exhibit D (p.4 - 15)

Provide copies of all input data and all output results of the OGP5 runs and
a brief expl anation of all data entry for each alternative case study
discussed in Section 4.7 and 4.8.

Response:

OGP 6 input and output is provided as Supplemental Attachment 18 - 19(4) for
the Reference Case forecast.

18-19(4)-1



NEED FOR POWER

18. EXHIBIT D

Item 19: Exhibit D (p. 4 - 17. Section 4.6)

Provide Beluga coal costs assuming commercial development does not take
place. Discuss the relative economics of mining coal specifically for

electric power generation, and its likelihood under this scenario.

Response:

See revised License Application Exhibit D, Appendix D-l.

18-19-(5)-1



NEED FOR POWER

18. EXHIBIT 0

Item 19: Exhibit D. Pg. 4-18. Section 4.7.

There is currently a disparity between incremental, domestic market, and
opportunity (shadow) values of natural gas prices. Quantify the sensitivity
of using current incremental prices, assuming escalation will track world
prices and eventually equal the international value, in the OGPS runs.

Response:

See revised License Application Exhibit 0, Appendix 0-1.

18-19(6)-1



NEED FOR POWER

18. EXHIBIT D

Item 19: Exhibit D, Pg. 4-19, Paragraph 2.

If feasible, we would also like to see analysis conducted in nominal terms
(including inflation.)

Response:

See revised License Application Exhibit D. OGP6 input and output for
nominal runs which served as the basis for the financi al analysis are
provided in Supplemental Attachment 18 - 19(7).

18-19(7)-1



NEED FOR POWER

18. EXHIBIT D

Item 19: Exhibit D. Pg. 4-30.

On IRR - what is IRR for next largest Alaska project (power or non-power)?

Response:

The Power Authority does not customarily determine the internal rate of
return for its' projects. The Power Authority bases its economic evaluation

on the calculation of costs, benefits, net benefits and benefit/cost ratios.
These values for the Susitna Project under the reference case and other
recent representative Power Authority projects are as follows:

Present Worth($1000)
Installed Discount Net Benefi t/Cost

Project CapacityMW Date of Report Rate% Costs Benefi ts Benefits Ratio

Susitna 1620.0 July 1983 3.0 5489.4 7316.0 1826.0 1.3
Tyee 20.0 Dec. 1981 3.0 130.0 139.0 9.0 1.1
Terror Lake 30.0 Dec. 1981 3.0 182.0 277.0 95.0 1.5
Bl. Bear Lake 6.0 Oct. 1981 3.0 57.7 191.4 133.7 3.3
Chester Lake 2.5 June 1983 3.5 20.2 28.7 8.5 1.4
Intertie Nov. 1981 3.0 74.0 115.9 41. 9 1.6

18-19(9)-1



NEED FOR POWER

18. EXHIBIT D

Item 9: Exhibit D, Pg. 4 - 30

Response: (continued)

of 7 percent for a low and a high TAGS tariff scenario. The average
Japanese price was found to be 1.4 times the TAGS low tariff cost and 1.1
times the TAGS high tariff cost.~/

The evaluation of the ANGTS was completed in 1977.~/ The ANGTS project is
estimated to cost about $9 billion in 1975 dollars. The evaluation of Net
National Economic Benefit (NNEB)~/ of the ANGTS project will produce

benefits of about $11.8 billion of 1975 dollars for a cost of $6.0 billion

~See Table 4, page 45 of reference cited in footnote 1.

lIDecision and Report to

Transportation System."
1977 .

Congress on the Alaska Natural Gas
Executive Office of the President, September

.!lNNEB measures the desirability of a project from the public

perspective and is the present value of benefits derived less the present
value of resources employed in undertaking the project.

18-9(9)-3



NEED FOR POWER

18. EXHIB IT 0

Item 19: Exhibit D. Pg. 4-33. Section 4.7

In the single variable sensitivity analysis, a 5% discount rate resulted in

a negative net economic benefit. Perform a multivariate sensitivity

analysis using discount rates in lieu of capital costs as a key issue,

assigned probabilities, and discuss results. Construct probability trees

similar to Figures 0.17 and 0.18.

Response;

The multivariate sensitivity analysis which was included in the applicaton

of February 28, 1985 was eliminated from the revised License Applicaton

Exhibit D.

18-l9(1l)-1



NEED FOR POWER

18. EXHIBIT 0

Item 19: Exhibit 0, Pg. 4-35, Paragraph 1

It might be helpful to model the interactions. Section 4.9.

Response;

The requested model of interactions references the multivariate sensitivity

analyses which was be eliminated from Exhibit D. However, the point of the

request is that there are variables which are interdependent such as fuel

price escalation, revenue projections and load forecasts. These

interdependencies are described in Section 5 of Exhibit B and the

interactions are modeled in the RED model.

18-19(12)-1



NEED FOR POWER

18. EXHIBIT 0

Item 20: Financial Plan

Comment:

As a minimum financial plan, please provide us with letters from the various

"Railbelt" utilities expressing conditions under which they would be

interested in purchasing power from Susitna. We al so need some type of

expression from the Alaskan legislature which will provide us with at least

a reasonable expectation that the "expected" State appropriations will be

forthcoming if the project is approved and that necessary additional funds

will be committed in the event of cost overruns. Also, please submit a

letter from an investment banker (or groups of bankers) of sufficient size

and reputation to handle the sale of revenue bonds on a project of this

magnitude, which sets forth their view of the conditions required to market

revenue bonds. Their letter should specifically address the projections of

expected demand and revenue which you expect us to act upon in the fil ing

(either the current projections on file or revised projection) and contain a

statement concerning whether or not such projections provide a basis that

would allow sale of revenue bonds to finance the project. Finally, please

provide us with a statement concerning what would happen if Susitna is

constructed and energy costs of alternative options do not rise as you

expect or if cost overruns occur.' Would additional State funds be

appropriated, or would consumers be required to bear the burden of high cost

energy?

20-1



Response:

Item 20 - Financial Plan

First Quarterly Progress Report - April 12, 1983 through
July 11, 1983

The information requested in Item 20 can be divided into four principal

sub-items. The four sub-items and the progress of each during the
report period is as follows:

Sub-item 1. Letters from the various "Railbelt" utilities

expressing conditions under which they would be
interested in purchasing power from Susitna.

Progress during period: The Power Authority continues to maintain

close contact with the Railbelt util ities. During the period util ities
were contacted to gather data in order to respond to the non-conforming

items in Exhibit B. A dialogue on the subject of power purchases from
Susitna was initiated by the Power Authority in a letter to utility

managers dated May 6, 1983. (See attachment A). To date follow-up

meetings have been held with the managers of Golden Valley Electric

Association (See attachment B) and Anchorge Municipal Light and Power
(See att achment C).

Sub-item 2. Expression from the Alaskan legislature which will

provide a reasonable expectation that the "expected"
State appropriations will be forthcoming if the

project is approved and that necessary additional

20-2



funds will be committed in the event of cost
overruns.

Progress during period: During the report period, the Alaskan State
legislature has been in session, and has considered several bills

affecting the Susitna Project. These bills illustrate the Alaskan
legislature's commitment to resolving the Susitna financing question.
The level of legislative activity related to Susitna underscores the
continuing attention being focused on the project by the legislature.
Of the numerous bills affecting Susitna considered during the 1983
Legislative Session, most were referred to committee for further study,

and have not been finally enacted.

The bills which have been introduced during the 1983 Legislative
Sess i on are:

Chamber

Senate

Senate

Bill No.

68

69

Description

Would authorize an
advisory vote of the
electorate establishing
a $2.3 billion Susitna
Proj ect construct i on

fund.

Wou 1d author i ze and
approve construction
of the Susitna Project
with a construction

20-3

Status

Referred to
State Affairs,
Resources and
Finance Committees

Referred to the
State Affairs,

Resources and
Finance Committees



budget of $5.4 billion.

Senate 70 Would establish the Referred to

Alaskan Energy Dividend State Affairs,
Fund consisting of Resources and

money transferred from Finance Committee
the Alaskan Permanent

Fund, to fi nance
eligible energy projects.

Senate 168 Extended to 1993 the Passed by

deadline for both Chambers

appropriation of $5

billion to the Power
Proj ect Fund

House 120 Tracks the 1anguage Referred to

of S.69. Would State Affairs,

authori ze and approve Resources and

constructions of the Finance Committees
Susitna Project with

a construction budget
of $5.4 billion.

House 121 Tracks the language Referred to

of S.68. Would State Affairs,
authorize an advisory Resources and

vote of the electorate Finance Committees
on est ab 1i sh i ng a $2.3

billion Susitna Project

20-4



construct ion fund.

House 239 Wou1d affect a power Referred to the
project's proportionate Labor and Commerce,
share of debt serv ice Resources and
on state loan and bonds Finance Committees

issued as part of the
energy program for

Al aska
House 386 Would empower the APA Referred to the

to issue its own bonds Labor and Commerce,

for the construction Resources, and
or acquisition of Finance Committees

power proj ects .

The most recent statement of support for Susitna from the legislature

is the approval of $33 mill ion to fund studies of the project during

Fiscal 1984.

Sub-item 3. Letter from an investment banker (or groups of
bankers) of sufficient size and reputation to handle
the sale of revenue bonds on a project of this
magnitude, which sets forth their view of the

conditions required to market revenue bonds. The
letter should specifically address the projections of

expected demand and revenue which you expect and
contain a statement concerning whether or not such

projections provide a basis that would allow sale' of
revenue bonds to finance the project.

20-5



Progress during period: The most recent statement from investment
banks setting forth their views is that contained in Section 5 of the

report: "Susitna Hydroelectric Project, Task 11: Financing Options",

January 1983. (See Attachment D.)

The Power Authority has maintained contact with the financial advisors

during the preparation of responses to the non-conforming items.

Sub-item 4: Provide a statement concerning what would happen if

Susitna is constructed and energy costs of

alternative options do not rise as you expect, or if
cost overruns occur. Would additional State funds be

appropri ated, or would consumers be required to bear

the burden of high cost energy?

Progress during period: The subject of this sub-item has been part of

the Power Authority's continuing dialogue with utilities (Sub-item 1)
and with the State legislature (Sub-item 2).

Additional Discussion:

The financial plan for the Project is the sUbject of continuing

discussions and study by the Power Authority and other agencies, both
publ ic and private, in the State of Al aska.

During the report period, the Power Authority has had contacts with the

staff of the State Office of Management and Budget to identify the
availability of funds for the project under alternative world oil price

forecasts and stat~ fi scal scenarios.

20-6



In the private sector, the newly formed Susitna Finance Committee Inc.,

a non-profit group of Southcentral Alaska businessmen recently

contracted William Kent and Company of Connecticut to make an
independent study of the project's financial feasibility, which is

expected to be completed in about six months.

20-7
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334 WEST 5th AVENUE· ANCHORAGE, ALASKA 99501

!·id~.' C, 1933
SU5itna File 40.6

r~r. James F. Pal in
Genera I ~lanager

Matanuska Electric Association, Inc.
P.0. Box 1148
Palmer, Alaska 99645

SUbject: Susitna Hyoroelectric Project, FEPC Comments on Power
Purchase by Railbelt Utili;:ies.

Dear r.Jr. Pal in:

In April, the Federal Energy Regulatory Commission (FERC) provided

the Alaska Power Authority witr writcen commen:s on its license applica

tion for the Susicna project. One area of concern is acceptance of the

project by the Railbelt utilities.

The purpose of this letter is to solicit your ideas on this sub

ject. Specifically, we would like you to consider the following issues:

1) What financial implications would yOJ foresee in signing power

purchase agreements for Susitna power? What are your risks or

advantages?

2) What should be the basis upon which the price of capacity and

energy should be established, and what type of power purchase

formula should be established?

3) Do you foresee any problems in associating with other utili
ties in purchasing power?

4) How do you perceive the Susitna project affecting your system

reliability and planning of your system?

Once you have had an opportunicY to consider these issues, we would

like to meet with you for an informal discussion, say during the week of

May 16, 1983. Ray LaRusso, Vice President of Harza Engineering Company

and Project Manager for the Harza-Ebasco Susitna Joint Venture,

,...,---,.,-)
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Pa~:(~ ~'

will be calling to arrange a brief mEEting. PleaSE keep in mind tha:

these are prel iminary discussions only, and that they do not represent a

cot:1mitment by the util ity to any future position on Susitna pO~/er.

Please feel free to call me if you wish to discuss this matter.

Sincerely,

~--'
Eric P. Yould
Executive Director

cc: Ray LaRusso, Harza-Ebasco, Anchorage

8659



Mr. James F. Palin

General Manager

Matanuska Electri.c Association, Inc.

P.O. Box 1148

Palmer, AI: 99645

Mr. Michael KeLLy

GeneraL Manager

GoLden ValLey Electric Association, Inc.

P.O. Box 1249

Fairbanks, AK 99707

Hr. Walter V. Truitt, Jr.

General Manager

Chugach Electric Association, Inc.

P.O. Box 3518

Anchorage, AK 99501

!"It. Wally Oro:!:

Acting General Manager

Fairbanks Municipal UtiLities

P.O. Box 22L5

Fairbanks, AK 99707 ,
.~

"

Mr. Thomas Stahr

General Manager

Anchorage Municipal Light & Power Company

1200 East First Avenue

Anchorage, AK 99501

Mr. B. Kent Wick

General Manager

Homer Electric Association, Inc.

P.O. Box 429
Homer, AK 99603

Mr. Dennis Dooley

Seward Light & Power Division

Box 167
Seward, AK 99664
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HARlA· fBASCO SlISIT7\IA JOINT VENTlIRE

MEMORANDUM

~OCATlO" Anchorage
DATE

June 13, 1983

TO

fROM

F i t.,s

H. H, Chen

NUMBER _

SUliJECT ~ott>S on ~PPting with GnL(1cn Vall~y Electric
Associatioll and fairhank~ Municipal Utilities
System on 21 May 1981.

Attending:

Golden Valley Electric Association: ~ike Kelly
John Huber

Fairbanks ~unicipal Utilities System: Don LaMarca
Larry Colp

ALaska Power Auth0rity: David Wozniak
Tom Arminski

Harza-Ebasco Ray S. LaRusso
Bill Rom
Henry Chen

General:

The meeting was scheduled for the Fairbanks utilities to express their
views on various issues related to power supply from Susitna including
electricity price level, interconnection with other utilities, system
rei iabi 1ity, as suggested in the letter of 6 May 1983 from the Power
Authority to the utilities. In addition, we wanted to have an
understanding of any other utilities concern which might be factored in
the ongoing Susitna work.

Power Sales From Susitna

GVEA would be willing to pay Susitna energy at a price equivalent to
GVEA's savings from fuel and O&M, and also savings in investment if
GVEA had to build new capacity. GVEA does not feel they needed to pay
for spinning reserve.

GVEA has diesels and combustion turbines (North Pole) which can be
brl)ught on \ ine in 15 and 10 minutes respect ively. The system outage
level has been about 7 hours p~r cust...,m~r p~r year, which 1.9 higher
th.ln KF.A h.:Itl hepl\ ~ncoura.g,ing them ( 5 hl..'1urs). Keeping their CT's on
spinning r~:it:"rVt' L~tluld reduct:? the- out.:lg~s but would increase costs, and
thcv have Chl1St'll tllJt tv do that.

-u:>-II



HARlA· EBASCO S~/rnA JOINT

MEMORANDUM

VENTUltE

LOCATION

TO

FROM

Anc;norage

Fit".

Ii. Ii. Chen.

DATE _

NUMBER

J u"-"-1.1.--1-"'98"-3.>- _

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

SUBJECT Not". on Me"tin~ .ieh Gold"u Valley ~lectric

Association and Fairbanks Municipai Utilities
System on 23 May 1983.

Page 2

GV~A thinks it would be unrealistic to accept or take-or-pay contract
if there is no liMitation in supply. However, GVEA would agree to take
a specified amount related to the actual demand in a given near-term
year.

Reliability

No specific reliability criteria have been set. At present tnere are
no long transmission lines, the only one being from Healy. The line
generally "xperiences outages in the summer, especially in tne months
of June and September. An average of 3 outages a year can be expected.

The idea of utilizing lower voltage lines from Susitna was discussed.
Fairbanks utilities does not care if tne tranSMission line voltage from
the soutn is 345-kV (as shown in the License Application) or a lower
voltage as we feel could be. They naturally favor two circuits
(including the intertie.) but can also accept a single circuit
initially in order to minimize initial electricity price. provided that
as the system builds up two circuits are built. The two circuits can
be on the same right of way ·if they are properly spaced so that the
failure of one circuit does not affect the second one.

Generation Plans Without Susitna

The Fairbanks utilities are assuming Susitna will go ahead and have,
therefore, not made any alternative plans for beyond 1990. GVEA thinks
their present capacity can carry them through the time to take Susitna
power without any new capacity. FMUS has a study done where they now
plan to add a new unit to obtain additional capacity, retire several
old units, and supply district heat to a number of commercial
customers. Distrkt heat is unprofitable and is being subsidized by
electricity business.

GVEA believes that without Susitna they might want to build a
c<lal-fir"d unit at Healy, or they might participate in a gas-fired
comhin~lt cycl~ plant at Bellign with Some Anchoragp utilities. GVEA
plans to have a power supply study done sometime this year or n"xt.



HARlA· fBASCO SUSITNA JOINT VENTUIf'

MEMORANDUM

LOCATION

TO

A!lchorage

NUMBER

FROM

SUBJECT

H, H•. l;;heo.

~ot~s on Meetin~ with Golden Valley Electric
Asaociation ~n{i Fairbanks Municipal Utilities
System on 23 May 1983.

Page 3

Military

GVEA is currently purChasing a small amount of energy from Fort
Wainwright. However, the costs are high because the plants (coal
fired) are old. Eielson AFB is studying rehabilitating its plant in
part to meet its expansion. The plants at both Fort Wainwright and
Eielson AFB have large steam demands. Potentially this could adversely
influence their ability to purchase power from Susitna.

~oad Forecast Outlook

GVEA is optimistic about load growth. There is a good amount of new
residential construction and new connections are up. Furthermore the
shift from electricity to oil and wood seems to have stabilized.

With reference to load forecast. the Power Authority and Harza-Ebasco
offered assistance to them since we have done a lot of work recently.

HHC/gn



HAIU"iJj'~O SUSITNA JOINT VENTURE

MEMORANDUM

LOCATION Anchorage DATE June 22, 1983

TO

FROM

SUBJECT

Files NUMBER

H. H Chen

Notes on Meeting with Anchorage Municipal
Light and Power Department, June 15, 1983

The meeting was held with Mr. Thomas Stahr, General Manager of
Anchorage Municipal Light and Power, as a follow-up of the 6 May 1983
letter from the Power Authority requesting the views of the utilities
on various aspects relating to purchasing power from Susitna.
Representing Harza-Ebasco were D. L. Glasscock, R. L. Meagher, and H.
H. Chen.

Power Sales From Susitna

AMLP feels that the state should demonstrate its commitment to the
project. It should provide funding to the project in order to bring
the initial cost of power sales down. He also suggested the need to
come up with some innovative approaches to financing such as
"geometric" rather than "levelized" power cost determination.

With regard to "take or pay" type contracts, AMLP has floated some
bonds where there could be restrictions in signing this type of a
contract. Mr Stahr suggested for us to contact a Goldman Sachs
representative that AMLP deals with. (Mr. Stahr subsequently called
and gave the name of Mr. Frank Ingrassia at 212/676-3122.)

Reliability

AMLP has previously given us their reliability criteria. Mr. Stahr
agreed to confirm this in a letter to us. This is needed to respond to
FERC non-conforming items.

Load Growth Outlook

AMLP and Chugach are cooperating in a study by Burns and McDonnell.
According to Mr. Stahr, B&M is projecting good load growth in the 80's
but flattening and leveling in the 1990's. Mr. Stahr feels that the
fundamental assumptions relating to their load forecast could be
questioned. He thought that the price of oil is important but might not
be the only factor relating to load growth. For instance the
demographic factor including birth rate is one that may not have been
adequately addressed in that forecast.

HHC/gn
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5 -STATEMENT BY THE FIRST BOSTON CORPORATION,
JOHN NUVEEN &COMPANY, AND FIRST SOUTHWEST COMPANY

The First Boston Corporation and John Nuveen &Company (the Alaska Power
Authority's co-senior managing underwriters) and First Southwest Company

(the Power Authority's financial advisor) have reviewed the financing
options described in this memorandum and have made the following
observations regarding the financing of the Susitna Project. Together

these investment firms- are referred to as the Power Authority's
Investment Advisors. Their opinions stated herein are based primarily
upon the State's projected revenues using the "30th Percentile". First
Boston Corporation, John Nuveen &Company and First Southwest Company

have concurred in the following statement:

"It is our 0plnlon that prior to major State expenditures, of State
appropriations definitive contractual commitments by participating
Railbelt Utilities be in place and that such appropriations should

be funded by the State during the period 1983-1989, a period within
the estimated life of Alaska's oil and gas reserves, so that
appropriations provided during this period will provide the crucial

"equity" to assure the most economical bond financing of the
remainder of the project.

In view of the magnitude of Susitna and the relatively long
construction period, the Power Authority should not commence
significant borrowing for Susitna before the late 1980's at which
time major risks have been defined and completion and start-up dates
are known with a high degree of reliability.

In our opinion, in order to maintain the financial integrity for the
State of Alaska, prerequisites for issuance of bonds of any type for
the project are:

(a) Definitive contractual commitments by participating Rai lbelt
uti 1it i es ;

(b) Up-dated economic and financial analysis of the project; and

11
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(c) Resolution of the question of tax exemption of such
bonds.

With regard to the utilization of State G.O·. Bonds, it is our
opinion that the issuance of such bonds will be of limited

importance to financin~ Susitna because of the substantial
borrowing required for this project. If a major portion of
such borrowing were met from State G.O. Bonds, Alaska's
present double A ratings would be endangered. The following
are some major limitations of State G.O. Bonds:

(1) A crucial feature of Alaska's double A rating is the

Rating Agencies' concurrence with the State's present
debt policy of amortizing G.O. Bonds rapidly (i.e.,
within 10 to 15 years (a period within current
estimates of oil/gas revenues (the principal source
of State revenues) and we believe this policy shoul<
be continued.

(2) Using the State's December, 1982 Department of

Revenue forecasts, we estimate that the State can
issue a relatively small volume of G.O. Bonds while
maintaining it's double A rating (see Tables 1 and
2). Based on the "30th percenti le" of the Department

of Revenue projections, the State could "safely"
issue $565 million (nominal dollars, assuming 8%
inflation) G.O. Bonds during· the period fiscal
1983-1990. This amount would rise to $945 mi llion i

the "50th percentile" revenue projections were
achieved during this period.

A reduction in the State's rating from double A to
single A could correspondingly lower the rating of
Alaska Power Authority's own revenue bonds backed by
a Capital Reserve Fund with a moral obligation to a
rating as low as Baa by Moody's and BBB by Standaro

Poors. Such a rating would substantially raise the



13

Authority's borrowing cost and could impair the
viability of the project. The volume of debt
contemplated under all scenarios would be extremely
difficult to market if rated less than "A".

The Power Authority, rather than utilizing State G.O.
Bonds, should utilize, to the fullest extent

possible, revenue bonds secured by the income derived
from participating Railbelt Utilities pursuant to
long-term power sales contracts. Additional security
for the bonds would be provided by the Capital
Reserve Fund provided in the Alaska Power Authority
Act whereby to the extent that revenues from Susitna
were insufficient to service the bonds, the
Legislature may, but is not legally obligated to,
appropriate monies to make up such deficiency in the

Capital Reserve Fund. Alaska Power Authority's
credit perception will be enhanced by a simple and
straightforward debt structure comprised solely of

revenue bonds backed by the State's "moral
obligation" pledge.

r--Any dedicated stream of State appropriations covering
the entire construction and start-up period will
enhance confidence of investors, participating
utilities, and the rating agencies in the completion
of the project. Such an appropriation would,
however, require a constitutional amendment.

In conclusion, as Investment Advisors to the
Authority, we strongly prefer the financing plan
developed as Option Band 0 which requires greater
appropriations prior to issuance of Revenue Bonds
because the credit status of the State is least
affected and the credit quality of the Authority's
bonds is enhanced, maintaining project feasibility.

Should oi 1 revenue and projections, however,

dramatically improve we would be in a position to
more favorably consider alternate financial options.

'1.0-1,,/



J~ay 6, 1983
Susitna File 40.6

r·~l·. James F. Pal in
Genera 1 ~1anager

Matanuska Electric Association, Inc.
P•O. Box 1148
Palmer, Alaska 99645

Subj ect: Sus Hna Hydroe1ectri c Project, FERC Comments on Power
Purchase by Railbelt Utilities.

[lear i·ir. Palin:

In April, the Federal Energy Regulatory Commission (FERC) provided
the Alaska Power Authority with written comments on its license applicc.
tion for the Susitna project. One area of concern is acceptance of the
project by the R~ilbelt utilities.

The purpose of this letter is to solicit your ideas on this sub
.;"ct. Specifically, we would like you to consider the following issues:

1) Hhat financial implications would you foresee in signing power
purchase agreements for Susitna power? What are your risks or
advantages?

2) What should be the basis upon which the price of capacity and
energy should be established, and what type of power purchase
formula should be established?

3) Do you foresee any problems in associating with other utili
ties in purchasing power?

4) How do you perceive the Susitna project affecting your system
reliability and planning of your system?

Once you havp had an opportunity to consider these issues, we would
like to meet with you for an informal discussion, say during the wepk of
May 16, 1983. Ray LaRusso, Vice President of Harza Engineering Company
and Project Manager for the Harza-Ebasco Susitna Joint Venture,



will be calling to arrange d brief meeting. Please kep.p in mind that
these are preliminary discussions only, and th~t they do not represent a
co~itment by the utility to any future position on Susitna power.

Please feel free to call me if you wish to discuss this ~1tter.

Sincerely,

Eric P•..'iould
Executive Director

cc: Ray LaRusso, Harza-Ebasco, Anchorage

8659
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'-1r ..James F. Palin

Gelh~r:lt >1~ll1a01~r

:·lat,qnll::>k,;l E lt~ct r le Assoc iat ll)[ll lne.

P . o. ;\0 x l l"~

Pa lJn~ r, AK 9~6,,5

~r. Michael Kelly
GenlH,q l Manager

Golden VaLley Electric Ass:)ciation) Inc.

P .0. Rox l2,,9
f'airhanks, AK 99707

Hr. Walter V. Trui.tt, Jr.

General ManagE~r

Chugach Electric Ass()ciatlon, lnc.

P.O. Box 35l~

Anchora~e, AK 99501

~Ir. Wally Droz
Acting General Manager
Fairhanks Municipal Utilities

P.O. Box 2215
Fairhanks, AK 99707

Mr. Thomas Stahr
General Manager
Anchorage Municipal Light & Power Company

1200 East First Avenue
Anchorage, AK 99501

Mr. ~. Kent wick
General l-tanager

Homer Electric Association, Inc.

P.O. Rox 429
Homer, AK 99603

Mr. Dennis Dooley
Seward Light & Power Division

Box 167
Seward, AK 99664



Anchorage

Files

H. H. Chen

Notes on Meeting with Anchorage Municipal
Light and Power Department, June 15, 1983

June 22, 1983

The meeting was held with Mr. Thomas Stahr, General Manager of
Anchorage Municipal Light and Power, as a follow-up of the 6 May 1983
letter from the Power Authority requesting the views of the utilities
on various aspects relating to purchasing power from Susitna.
Representing Harza-Ebasco were D. L. Glasscock, R. L. Meagher, and H.
H. Chen.

Power Sales From Susitna

AMLP feels that the state should demonstrate its commitment to the
project. It should provide funding to the project in order to bring
the initial cost of power sales down. He also suggested the need to
come up with some innovative approaches to financing such as
"geometric" rather than "levelized" power cost determination.

With regard to "take or pay" type contracts, AMLP has floated some
bonds where there could be restrictions in signing this type of a
contract. Mr Stahr suggested for us to contact a Goldman Sachs
representat i ve that AMLP deal s wi th. (Mr. Stahr subsequent 1y call ed
and gave the name of Mr. Frank Ingrassia at 212/676-3122.)

Rel iabil ity

AMLP has previously given us their rel iabil ity criteria. Mr. Stahr
agreed to confinn thi s in a 1etter to us. Thi sis needed to respond to
FERC non-conforming items.

Load Growth Outlook

AMLP and Chugach are cooperating in a study by Burns and McDonnell.
According to Mr. Stahr, B&M is projecting good load growth in the 80's
but flattening and leveling in the 1990's. Mr. Stahr feels that the
fundamental assumptions rel ating to their load forecast could be
questioned. He thought that the price of oil is important but might not
be the only factor relating to load growth. For instance the
demographic factor including birth rate is one that may not have been
adequately addressed in that forecast.

H. H. Chen

HHC/gn




