
student
Typewritten Text

student
Typewritten Text
PMF- Calculations 



~----------.-----------------~-----I' f' 

/~r/CY " ~:. ~ i HARZA SUBJECT 

ENG'INEERING /ir;;· • .c tt# .... ~v ,;.,. 
' ' FILE No. __ .J.(_t~\l'"_l"?::....:.c~::..i...:":::..· .!1~::....!./...!/:..· _______ _ 

COMPANY 
CHICAGO COMPUTED _ _!!__;___:c__ ________ CMECKEO _____ _ ;/t 'T DATE PAGE ___ OF·---PAGES 

-' 

.. 

A 

• 
• ~· f l.t'~~l 

; 

4r.1.t' 
i 

/.{ ~.~~ 

.~""4'" .;/' ;.'; 

L:;><'-4 / .r~ 0<.:~ 

5 ~ p~;J" ~·;! ,# "1-

·~(' --t ./:' 

//.-..: (, .. 1 .. I 

5< '·' 
19? 

' -l · ~~ ~ .. r 
4~t 

:1. :2 - .2. '(}·· 

7/ 

• f ···~ -hP-# #':;:~;;::. 
i>J; 

/} '~"'!'" • II' .. 
: 

.. • 

"(~ ... 
~~P' ~:;;, . ~ . 

J.t·~~.,.~: 
C.~;~ 

..... 
"' t...''-i" (, 

l I' 

,,:0 
'• 1/l·-::'.-:·i- ~~~-~ lr'"' ·~ •.. } 

'lu . 

! 

I 
I 
I 
I 
l 
l 

I 



t .. 

7~------------------~r-----------------------------------~~~=---------a---~-------------------------------------
SUBJECT ____________________________________ __ PROJECT----~~~~ ___ t_~_t~,l.-'~-~-~~~~'-------------

FiLE No. __ ,_;_y"--· eltLl-4...:.,_§ _""_·~-'t);;_f_. ~~-------------
HARZA 

ENGINEERING 
COMPANY 

CHICAGO 

'l"'ll _.,.. 
COMPUTEO ____ ~Jt/~'~~~~-'--------~CH~CKED ________ __ ~- PAGES 

UCt·f~ -1;,.~1 4<- ""'e :-.I' 

1/- "":~' er,.: 1=/cY·ee-r~' 

" I ~"f.·' ~if/•"; .:~..; 

~=.> 
, ....... -..,.~.q. .• 
. ' ?·.-. l;.;(· ' ·~ -t....-o;; r.; ..,::~ 

~· .,. ·..:~~" 

1: 
!_;,~,-~ I k &~ t.:- '"'t"; 

.• 
':.;:''"'' 

\ I 

;} -
'l./ 

-A~ (. /" ,_ '-.:~··" 

/ 

-lb "'" S: ~ s .r ...f.~ q 4r; ,j r:.~~· -f 1 Ale. sk<:<:.. 

.::::,.-1 1181 . 6~/k:~&-t~ 
-""' 

/Cf~--~- 11 ~· f l<tt,.8' ... 11 Gj 



OHY£TS 

I 

II. CENTRE 

t.o 

'\c ,,--, ~-

) 
r 

( 

. ·· 

-·· SHE'EP 

·' 

J 

• ,. 

- A V& . .q -ID/71 

:?A.A...,,,.,c;.. No. f/71 r 

Blil DR'JtWirJC' 
MOT FOR 

GONSTR UCTION. 

i 
I 

I 

J 

0 , . 

I 

I 
I 
I 
l 

I 
I 

I 
j 

I 
j 

"i . 



~ 
}' 

(~ 

~·· 
r ,, 
" 

t 
j, 

f r 

r 
' t r 
f 
l 

r: 
(J:,, 

·::> !; 

tt · •. 
l 
l'" ,. 

i'." 
'il; 1$t,.1 

J~ 

i~. 
\\' 

¥,' 
j, 

f 
~~-· 
•' 

r] 

'· 

I 

I 
l 

f 

I r, 
I 
l 

I 
' \ 
l 

t 



~ 
' ,. ! 
' 

,, 
n 
I' 
i1 
~ 
l 
' 

I 

·,. 



l 

I I! ,, 

l 
i 
I 
l 

l 
l 
i 
[. 

1 
l 
I 
t 
1 
t 
1 
l 
; 
t 
• 

1 



~~ 

Ju.l'\ 2~- Av.r;, ~ , 1qS''t; .:tso +l'fElS 



< .:>US. \T1'1A 4-tt"~ 

'rMF 

Auc.r lq .. "2. ~ lq S9 .J:$o lot\.( E. TS. , 



Calculations JOB NUMBER 
------·~·-

FILE NUMBER ____ _ 

SUBJECT: SHEET ____ OF __ _ 

BY _32k: DATE t~Q._ 
APP DATE __ _ 

·==ro1" ~e \"2-~~i.t:~ vo \ "~ 
le-J~ ~8) 

·---------:---------------------------··~--···---

l'.~D 1eoo 0 

\o~o 0 

\ \ ~ 0 CH:l'· 
' 

M r~ 't:- ' v.l\\.l ~\.\ \= to~ D\. t "{.>-l f..J r:,... s; < ~a.D 

!t·: ~ ('. t ~ t.l~C. 0~.-A. ~ \ Q.. ~ ~.}. Cl ~Y.. t:;J (, ~j~Vt.~ 

'{ 

r---·---
·1 

3>55oo 0 0 

\' \D,ooo 

~ ,C!>OO 

..., 
:..>45000 

' 

_____ ,...,_, ..... _ 

\) 0.. \'I VJ ~) ';I 

\'( c. ~ (" \?.. u::: q~ 

c p ~( t l ~~ \ 

i, --------·----------- _, __ ._, ____________ ,___ ___ - >• - .. 
.. 

. . J; 

Nc \fr;_.. ; 

\ ' 
A \ 

1-· ~ r .. y. >-'/. e V -~ t 
~ ,: t\.- -~·J 



Calculations 
JOB NUMBER 'f''S'IOO S~ 

FILE NUMBER ____ _ 

SUBJECT: SHEET _____ OF ___ _ 

BY IJ)C- DATE O::"foZ. 

APP DATE __ _ 

\. '2.... \'.~o \'.\co \ ~ \6\000 

(;.a 1.-D C. tz.:e1E.I.C \C;>b 600 " 
\, 

\ \~, ooo \qo, ooo t..l;C <a \ e·~O 

Cfl.f-' J CJ (; f) ' 

f\~,DOO l Sb 1 DO~ 
~- ") 6 .... c () -'-' ~· \ ... 

\L_ bOb f:'J \ """ 0 \; \ \. .·.; . \\. ... ~\ceo ~ \ t 5" \ ,;x."~:) 
' 



.(:~~-. > / 

RECElYEO J UL 2 4 138\ 

~~G.!;z~~:~~;;~~~-:~~ 
~&M CONSULTANTS, INC. so~ c 

"
4 

ORDOVA • BOX 6087 • ANCHO'RAC.E. ALASKA 99502 • PH 907·279·0483 • TLX 090 25280 
i;NGINEE~S 

J;OLDGISTS 

Pt.ANNfRS 

IU<>VEYORS 

June 5., 1981 

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

Attention: Mr. Dave Crawford 

Re: PMF Climate Data 

Dear Dave: 

K• ro""" ls per our letter on April 3, 1981, concerning 
rn::>RtTY t I . th f II . . tSITNA 1 a ar we are enc os1ng e o ow1ng Information: 
~-·-1 

R&M No. 052302 

t· 

the retrieval of PMF climate 

:: P~OO I 
-#-/(.)I - .. 
II:"·N·f' .... r.. r 'O i 
6\-1 '-' " • , 

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

• 1 

m ..J 
t.:: ~ 
1- 1-(/) -0 ~ -

. ____ _;, . . 
·- ~ --. --~--- l 

C • - l "' '-' I : 
J ~) ~-1 -----, 

(b) 

(c) 

Antecedent precipitation data (before and duri·ng) for the 
corresponding spring and summer eveni..s listed above, from the 
eight National Weather Service climate 'stations liste.:i in the 
April 3rd letter. 

The monthly maximum 12-hour persisting dewpoint temperature at 
Anchorage for May through September. 

· .. -; -of-finition of the maximum r1s1ng rate of temperatures for each of the eight 
J t- :~·1 · Nf3tional Weather Ser-vice has been started. However 1 we have inadequate 

1 
c.-·-;---d~ta to send you at this time. To expedite setting up the SSARR model, J 

- :~.~ ,--·~ sending two reports by the National Weather Service on the probable 
£!".:.._\. _m?ximum precipitation for the Bradley Lake Basin on the Kenai Peninsula, 

_5 ~~-~.J._~proximately 220 miies to the south of Devil Canyon. There is information 
D\'/ L I o~ temperatures before, during and after the probable maximum storm on 
~:. nv --PE\ge 11 and Figure 6 of 11 Study of Probable Maximum Precipitation for 
H~~c ·-s-r;adley Lake Basin, Alaska 11

• These reports \'•/ere reviewed by the National 
·\\'~ather Service in 1979 for the U.S. Army 1 Corps of Engineer 1 and found 

- toj bz still appropriate for the Kenai Peninsula. While the storm was 
;;..t-;.c......:;::._;,;-..-;..r\.,Je'r~.:ved for a coastal regime, the temperature data may be usable as initial 

_y_afues in your study. Meanwhile, we will continue to retrieve the 
---!-.!~- p~.:.:;--atu re data. 

!-1----l>-
F!LE 
",._,,. .. "" ..... ~~-... -' 

f" A I Hf•" '• • S 



~June 5 1 i 981 
Mr. Dave Cra"ford 
Page 2 

Also enclosed are copi.~s of several papers~ from my files which may assist 
you in setting up the SSARR modeL Included are research reports on 
runoff 1 heat ba!ance during the snowmelt season, evaporation, solar 
radiation and transpositjon 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 CivH Engineer 

SB/kap 

t· 
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June 12, 1981 

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

Attention: Mr. Dave Crawford 

R&M No. 052302 

,._ 
·~ 

Re: Probably Maximum FloodJ Climate Data Retrievalj Subtask 3. 02 

Dear Dave: 

.,. 

Temperature records of the following three first order climate stations near 
the Susitna River Basin were checked to determine the maximum rising rate 
of temperature for 1- to 7-day periods during the months of May through 
August . 

~ 1 

Anchorage 
Talkeetna 
Gulkana 

1954-1980 
1968-1980 
1968-1980 

~ These climatic stations are the only nearby stations that -have their records 
s summarized in a for~m usable for manually determining nstng rate of 
z temperatureJ and only for the above years. It is possible to find this type 

f data at the second-order climate stations in the basin (PaxsonJ The 
·~Gracious House, Chulitna River Lodge, McKinley, and Trims Camp) 1 but to 

o so will require a pr·ogram to access this data from the computer tape 
ntaining Alaskan climatic data. The climatic data tape has only just been 

laced in the University of Alaska Computer Network (UACN). It will be 
ossible to gain access to this data in the futur--e, but the program to do so 

s not yet available in Alaska. 
-~ 

-~· --
' 
HI 
-~.--.. -
; I 
-1--
r I -,--

lso enclosed are ' .. he monthly SLJmmaries of climatic data from Anchorage, 
alkeetna and Gul kana for the periods of the five maximum spring and 

flood events. Talkeetna and Gul kana did not become first order 
L !~--·· 
I I 
;:-i·--}J 

until 1968, so no monthly summaries are available before that 

:-·~---1 
ake temperature data for Bradley Lake on the southern Kenai Peninsula is 
· enclosed. Bradley Lake is a glaciai fed lake, approximately 230 feet 
ep. The data may prove useful in estimating temperature stratification 1n 

he reservoirs. 



June 12, 1381 
Mr. Crawford 
Pag-e 2 

Jf more data is needed or you have questions about the enclosed data, 
please cafi.Bob Butera or myself. 

Very truly yours, 

R&M CONSULTANTS, INC. 

¥~~~~ 
Stephen Bredthauer, P.E. 
Senior Civil Engrneer 

SB/BB/dbk 

Enclosures 

,.. 

... ·"' .. I . . . 



ANCHORAGE WEATHER STATION 
MAXIMUM RISJNG RATE OF TEMPERATURE 1954-1980 

Change T 
Number of Maxim urn day 

Days Change T (Of) Date of Event Actual Temperatures 

. 1 8 8.0 May 5-6, 1965 35-43 
t; 

2· 17 8.5 May 10-12, 1964 23~29-40 j 
I 15 7 .. 5 May 22-25, 1969 47-53-62 l 

3 19 6.3 May 10-13, 1964 23-29-40-42 I 
t 15 5.0 July 12-15, 1956 54-59-63-69 

~ . 

' 4 20 5.0 May 10-14, 1964 23-29-40-42-Ll3 ~; 
~ 
' j 

l 
5 20 4.0 fllay 10-15, 1964 23-29-40-42-43-43 

t 

16 3 .... , .c:. July 4-9, 1976 52-55-62-63-63-68 
i 

l 
~ 

·~ 
[ 

7 18 2.6 May 17-24, 1974 41-43-52-51-48-51-54-591 

1 
I 

susi6/f3 



AAL"';f ... ,', 
~! :. 

~ 

Number of 
Days 

1 

2 

3 

4 

5 

6 

7 

TALKEETNA WEATHER STATION 
MAXIMUM RISJNG RATE OF TEMPERATURE 1968-1980 

Maximum 
Change T ( ° F) 

11 . 

14 

14 

15 

16 

19 

23 

Change T 
day 

11.0 

7.0 ... 

4.·7 

3.8 

3.2 

3.2 

3.3 

Date of Event 

May 9-10, 1975 · 

May 16-18, 1968 

Juty 4-7 1 1976 
June 2-5-' 1971 
May 7-10, 1975 

June 21-25, 1971 

June 21-26, 1971 

July 19-26, 1970 

Actual Temperatures 

~ 

40-51 
~! 

40-48-54 

50-52-61-64 
41-45-51-55 
37-39-40-51 

4t'-58-62-61-63 

48-58-62-61-63-64 

48-53-51-~7-59-64-67 

48-53-51-57-59-64-67-71 

susi6/f2 



Number of 
Days 

1 

2 

3 

4 

5 

6 

GULKANA WEATHER STATION 
. MAXIMUM RISING RATE OF TEMPERATURE 1968-1980 

Maximum 
Change T (°F) 

11 

16 

19 

27 

21 

21 

Change T 
day 

11.0 

8.0 

6 .. 3 

6.8 

4.2 

3.5 

Date of Event 

June 27-28 1 1968 
June 10-.._11, 1969 

May 12-14, 1973 

June 1-4, 1980 

Aug. 24-28, 1974 . 

June 9-14, 1972 

July 24-30, 1976 

Actual Temperatures 

49-60 
51.r-62 

38-47-54 

46-50-61-65 

38-44-50-54-65 

43-~~-58-58-64-64 

48-55-58-56-56-66-69 

susi6/f1 
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