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INTRODUCTION

This report relates to the floo d situation along the

Mendenhall River , which is located about 8 miles north-

west from Juneau , Alaska . It was prepared at the ~~quest

of the Greater Juneau Borough through the State of Alaska,
Department of Natural R e s o u r c e s , to aid in the so lution
of local flood problem s and to suggest the best utilization
of land subject to overflow. This report is based upon in-
formation concerning rainfall , snowfall , runoff , historical
and current flood heights and other technical dat a bearing

upon the occurrence a n d  size of  potential floods in the

Mendenhall River area. ~~~ _-

\‘\ ~~~~~~~~~~~~~~~This report covers\~evera1 significant aspects of
the po tential flood problems. I t f i r s t  brings together
a record of the largest known floods of the p a s t in the
Mendenhall River area. Second , it deals with the proba-
bility of future floods , such as Intermediate Regional and
Standard Project Floods. Intermediate Regional Flood s
have an average frequency of once in 100 years as deter-
mined from an analysis of known high water c onditions
on Mendenhall River. Standard Project Floods are the
largest floods that i-n ay r easonably b e expected to occur.
However , they shoul d be considered in the plan ning for

use of the flood p 1ain~~.

In view of the need to control the use of the flood

plains of Mendenhall  R ive r  and to guide fu ture develop-

ment in the area t h i s study d e v e 1 o p s the s ize and

frequency of both the In t ermediate  Regional and S t a n d a r d

Project Floods. 
- 
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This report contains maps and cross sections which

indicate the extent of flooding which has been experienced

or which might occur in the future in the vicinity of Menden-

hail River. The graphic map presentation should prove

helpful in planning the best use of the flood plain. By using

this report it is possible to determine the depth of probable

flooding in any location by occurrence of the I nte rm ediate

Regional or Standard Project Floods. With this infomiation

local planning to control the use of the flood plain through

zoning and subdivision regulations, the construction of

flood protection works or a combination thereof may be

used to minimize flood damage. Unprotected construction

below predicted flood elevations is done with full recog-

nition of the risks and of flooding hazards involved .

This report does not include plans for the solution

of flood problems. Rather , i t is intended to provide the

basis for future study and planning on the part of the

Greater Jun eau Borough in arriving at solutions to mini-

mize vulnerability to flood damage.

Upon request, the Alaska District Corps of Engi-

neers, will provide technical assistance to Fe d e ra t ,

State, and local agencies in the interpretation and use of

the information contained herein and will provide o t h e r

available related data.

11 

- _-_ _ 
- _. ~~--~~~-- -_



— —— ——— — ———-—--———— — — — —  
~~

— :. .z___ —~ . — —— r ~ t?r ~~~~~~~~~~~~~~~~~~~~~~~~~ 
—

~ 

_ 
-

SUMMA RY OF FLOOD SITUATION

The Mendenhall River flood plain area is 8 miles

northwest of the City of J u n e a u , t h e  capital of Alaska.

The City of J u n e a u  is the largest population center in

Southeastern Alaska. It is centrall y located with re spect

to a large block of timber. This block of timber includes

that part of the Tongass National Forest on the m a inland

from, and including the Endicott Arm drainage on  t h e

south, to Skagway on the north , all of Ad miral ty I slan d,

and the smaller adj acent isl ands. Most of t h e  area is

mountains, which rise abruptl y f rom sea level to an ele-

vation of several thousand feet iiea r the coast , attaining

elevations to 8, 000 feet along the divide to British Colum-

bia. The last remnants of th e  great ice cap still exist in

this area. Any additional development in the Juneau area

would encroach on the flood plains because t h e  higher

flood free areas have been developed.

The U. S. Geological Survey maintains a stream.

gage on Mendenhal l River near the outlet of Me ndenhall

Lake and a gage on M ontana ( ‘ reek near the Mendenha l l

Loop Road Hr idge. Si nce both gages were installed in

1965, earlie r fl ood hi~ t ot -  is  sparse. Residents were in-

terviewed and historical document s  searched for infor rn a—

tion concerning past floods . I~’rom t h e s e  inves tigations

and from theoretical stud~~~ ~f possible floods on M e n -

denhall River  and its t r i t n i ~~ rv . the local fl ood situation

has developed. The fo1lo~v in~ paragraphs summarize the

significant findings which are discussed in more detail

in succeeding sections of th i s  report. 
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TI lE GREATEST I~LOODS ol wh ich w e  have knowled ge
occurred in September of 1927 and 1943 . T~ ern w a s n o

s ubstantial damag e as a resul t of these floods. 1-10 w ever ,
if these fl oods occurred today there would b e substant ial

damage because of increased development in the area

ANOTHER FLOOD in the Mendenhal l R i v e r  v a l l e y
is known to have occur red  in 1961. O t h e r  h i g h  f l o w s
recorded for Mendenha ll R ive r  t a k e n f r o m t he  s tream
gage installed in 1965 are :

August 24 , 1966 8, 900 cubic feet per second

Se pt ember 15, 1967 9, 020 “ “ II

Sept ember 7, 1968 7 , 580 “ “
INTERM EDIAT E REG IONAL E’LOODS h a v e  an av erage
f req uency of once in 100 years . T h e y  a r e  determined

from an analysis of the stream a n d 0 t h  e r streams in
the same general area. The analysis indicates t h a t  t h e

Intermediate Regional Flood for Mendenhall R i v e r  would

have a wa ter su rface eleva t ion of 60 .4 feet at the Upper
Mendenhall River Brid ge and 25. 0 f e  e t at Brotherhood

Bridge.

STANDARD PROJ EC T FLOOD determinat ions i nd i  r a t e

that flooding, under a C (l in t) Ii a t  i o n  o f  mos t seve re

condi t ion s, would OCCUr in the Men denh al l River area at

an average depth of 3 feet h igher  than t h e  I n t e r m e d i a t e

R e g i o n a l  F l o o d .

M A I N  F L O O D  S E A S O N  f o r M e n d e n h a l l  R i v e r

i s  A u g u s t  t h r o u g h  November. Most floods and h igh

water flows have resulted from rainfal l with a base f l ow .

2
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Men denhall R ive r  i s f e  (1 by Mendenhal l Glacier at its

headw aters i n  Mende nhal l Lake w h i c h c o n t r i b u t e s  t o

the high summe r b a s e  f l o w .  Larg e f l o o d s  caused by

intense rainfall c a n occur any time during the s u m mer

or early fall, h o w e v e r  t h e  i e  is a period of high w ater

every spring caused by melting snows.

VELOCITIES OF WATER during major floods r a n g e  u p

to 18 feet per second (abou t 12. 3 miles p e r  h o u r )  in t h e

channel of Mendenhall R iv  e r .  Velocities o n t h e flood

plain vary widely, depending on location; but are generally

less than 3 feet p e r  s e c o n d .  Du ring floods cur ren t

direction s and velocities can c h a n g e rapidl y as a resu it

of changes in conditions ; t h u s m a i n channel vel oc i ties

could be attained i n  overhank a r e a s .  Velocities of 3

feet per second or greater combined w i t h  d e p t h s  of 3

feet or more are general ly ~onsidered haza rdous.

DURATION OF FLOODS. Durin g a fl ood, t h e s t ream

w o u l d  r i s e  rapidl y t o  a n  elevat ion of 55 feet in the

vicinity of the Upper Mendenha l l  R iver  Bridge a n d  an

elevation of 25 feet i n t h e v i c i n i t  y of  Brotherhood

Br i d g e , at which stage the r i v e r w o u l  d go ove r the

bank. A n y  rise a b  0 v e t h a t  ci  cv  a t  i on  would be rela-

tively slow because of t h r~d ief a f forded b y t h e 1 arge

overbank area. T h e  I n t e r m e di a t e  Regional Flood and the

Standard Project Flood h 0 t h w o u 1 ci he o u t of bank s f or

about 4 days .

HAZARDOUS CON DITIONS w o ii Id  or  c u r during I arge

floods as a result of t h e rapidl y r i s i n g stream , high

velocities a n d  d e e p  flows. An a d d i t i o n a l  h a z a r d

3
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during a flood ts presented by floating log s and trees W r i c h

can destroy buildi ngs , c ause jams, erode banks ,and chan ge

the loc ation of the channel . This floating debris can also

pile up on the banks in an unpredictable manner , causing

rapid changes in direction of water flow, velocit ies and

an increase in predicted water surfaces.

FLOOD DAMAGE PREVENTION MEASURES. There have

been no flood damage prevention works constructed in the

area covered by this report. Also, there are n o f lood

plain regulations in effect in the Greater Juneau Borough.

FUTURE FLOOD H EIGHTS that woul d be reached if the

Intermediate Regional and Standard P r o j e c t  F l o o d s

o c c u r r e d  on M e n d e n h a l l  R i v e r  a r e  s h o w n  on

T a b l e  1.

GENERAL CONDITIONS AND PAST FLOODS

This section of t h e  report includes a g e n e r a l

d e s c r i p t i o n  of  t h e  s t u d y area and a h i s t o ry  of

floods on Mendenhall Rive r together  with a discussion of

the prevailing flood situation. I t  c o v e r s i n d e t a i l

obstructions to flood flows in the study area.

The portion of th e  d r a i n a g e  basin covered by this
report consists of the flood p la ins  adjacent  to and including

the area from the c on f lu eu& i -’ of Mendenhall  R i v e r  wi th

Gastineau Channel to M ende r i t in i l  Lake. It also incudes the

flood p l a i n  s adjacent  to and including t h e a r e  a f r o m

the confluence of Montana Creek with  Mendenhall River to

the Montana Creek Brid ge on Mendenhall  L o o p  R o  a d .

A l t h o u g h  b o t h  Jordan and Duck Creeks a r e  in  t h e

4
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f lo  o d p 1 a i n they are not inc luded in th e  stu dy. N e itlier

stream is considered to be susceptibl e to extensive flood-

ing .

Although there a re few newspaper acc oun ts or other

records of flooding in the flood plain , photos were obtained

showing the river at bankfill or overbank conditions . The
probable ar ea of inunda t ion used for this report w a s de-

veloped from ea rlier da ta, field investigations and o f f i c e

computations.

TA BLE 1

RELATIVE FLOOD HEIGHTS AT

MENDENHALL R I V E R  AND MONTAN A CI ~EEK

IRF SPF Streambed
Location (ft MSL ) ( ft  MSL ) Elev . (ft MSL)

Brotherhood
Bridge 25 .0  29. 8 8. 0

U pper Mendenhall
Bridge 60. 4 64. 1 42 .5

Mendenhall Loop
Road Bridge 49.0 50.0 40. 0
(Montana Creek)

5 
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MENDEN I -IALL I-lIVER

Settlement

Juneau is Alaska ’s capital and its third l argest

population center. Often called America ’s most scenic

capital , the ci ty lies on Southeast Alaska’s s hel ter ed

Inside Passage , 75 miles from the open ocean and about

900 miles northwest of Seattle , Washington . Behind the

capital rises Mt. Juneau and Mt. Roberts , in f r o n t is

Gastineau channel , and to the north and south the f i n g e r s

of the mainland ice field reach to the f jord-cut  coast. The

channel separates Juneau f r o m  the smaller residential

city of Douglas . A brid ge and a short highway provide

access between the cities.

The valleys in which Jun eau and i t s  subu rbs l ie

were ori ginally part of the ter r i tory  of the Tlingit I ndian

Nation. The Tlingits had one of the most highly developed

aboriginal cul tu res in North America , wi th a pr osperous

economy ba sed o n  t h e  abundant  forest , f i s h i n g and

mineral resources of the Southeast Alaska region.

Although the Hudson I3ay Company operated a fur

trading post south of .Juneau on Taku Bay from 1841 to 1843,

the area was not permanentl y settled by white s until 1 880.

In 1879 Joe Juneau and hh-  par tner , Richard Harris, dis-

covered gold , and H a r r i s b u r g ,  late r to be named Ju neau ,

sprang up as  a gold rush town near that area. More

discoveries followed and the Ti cadwell Min e on Douglas

Island became the largest  produ cer  of gold in S outheast

Alaska. Juneau was the gold ~ni n i ng C e n t e r o f t h e

6 
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t e r r i to ry  unt i l  gold r u s h e~; i n t ()  \ la ska ’ s in ter ior  began in

the early t w e nt i e t h  c e n tu r y .  A s  t h e  c i t y  grew , other

industries f lour i shed . These included salmon and halibut

fishing; lumber ing a n d  f arming  f o r  local consumption.

Juneau incorporated as a c i t y  and was made the capital of

the terri tory in 1900 .

Gold mining continued to bring new people into the

area through the 1930 ’ s. Signif ican t g o l d  p r o d u c t  i on

ended in 1944 when t h e  last of the large mines in the area

closed under pressure of World War II. After t h e  war ,

growth resumed with  expanded government activities and

increased tourism.

The population o f  t h e  Juneau a r e a  has steadily

increased o v e r the years , a s rnthcated : 1910 - 3, 472 ;

1920 - 4, 723; 1950 - 7, 78t~; U~60 - 9 , 745; 1965 - 12, 418 and

13 , 556 in 1970.

J u n e a u  w a ~ the s l lpp l \ cen te r  f o r  southeastern

Alaska u n t i l  s h i p m e n t s  d i rect  to other ports via the Marine

Highway F e rr  Sy stem began in 1963. H o w e v e r , t h e

fe r ry  se rvice  t o  . h rneau  i n 1963 in c reased the n u-rber

of t o u r i s t s  app rox ima te ly  ~i0 percen t  with  total est i mated

expend i tu res  hy  t o uj i : ; t s  in l96~i being $707 , 000.

Juneau l i es  in the m i d s t  o f  one of t h e  world ‘ s

largest rem ain ing  supplies o f  s oftwood . A s  a resul t,

Juneau has been selecteti  a s  t h e location in Southeast

Alaska f o r  th e  const ru ct ion  of  a large pulp mill and a

sawmil l .  These n e w i n d u s tr i e s  w i l l  greatly increase

L 
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the need for additional service organizations and hou s ing,

both private and commercial .  Fishing remains a~~~ry

important industry to the area , and salmon, halibut , king

crab, dungeness crab and bottomfish are all processed in

Juneau.

Minerals are also an important possibility as t h e r e

are large but low grade deposi ts of iron , cop per and nickel .

Should the price of gold increase , mining would again be-

come a principal industry.

The main industry in Juneau is government. In 1 965

53 percent of total employment was in go~wrnment , one

third at the state or local level. It is estimated that w ith

the growing State and Borough governments, the area may

expect an average increase of from 4 to 8 percent annually

in government employment.

As p a r t of t h e  Sout 1rr~r st  Region , Juneau has the

natural resources necessary for  a divers i f ied economy and

shoul d increase its a t t r ac t i on  as a location for new ~ rter -

prises. Snet t isham hydroelec t r ic  pro jec t , now under con-

struction , will have  a power installat ion of about 70 , 000

kilowatts. Mo un ta in - z  and w a t er  l i m i t  the usable land in the

Juneau area , but enough r emains  to accommodate fore-

seeable growth  of populat ion or indus t ry .  Most of t he

available land lies in t he  flood plains and therefore w i l l

take considerable planning a n d  regu lation to elim inate

future flood damage.

8
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The S t ream and Its  V a l l e y

Mendenhal l Rive r has i t s  o r ig in  in Mendenh all Lake

about ten miles west of .Iuneau and drains about 103 square

miles. Approx imate ly 42 square  miles or 40 percent of

the area in the Mendenhal l R i v e r  watershed is covered by
glaciers. O n e  of t h e s e , Mendenhall  Glacier, feeds

directly into Mendenhall  L a k e . Mendenhall River flows

generally southward for approximate l y five miles and ev-

entually drains into Gastineau Channel . Montana Creek

which originates in the upper slopes of the basin, fl oss

southeasterly and flows into  M end enha l l  River  abou t 3/4

mile upstream of Glacie r Highway.  Montana Creek is

oriented in such a direction t h a t  it r e c e i v  e s I e S s

precipitation than Mendenhall  River.  It is at a lower

elevation and does not have a n y  appreciable glacier
area in the headwaters.  Also, p e a k ru n off f r o m the

Montana Creek drainage area has a shorter time of

concentration and therefore (toe s not contribute mater-

ial ly to th e peak flow for Mendenhal l River.

Elevations in t h e  basin range f r o m  sea level

to almost 7, 000 feet. The valleys are generally very d~~p

and narrow and the stream slopes are very steep. The
upper slop es of t h~ val1ey are largely imperviou s with ye ry

little topsoil . The valley fl oors are dens ely covered wi th

vegetation and are relatively fl a t near the mouth.
Tabl e 2 shows the dra inage  area in the basin and

glacier covered area . Plate I shows the drainage basin.

9 
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The p r i m a r y  cause of flooding is the rapid runoff

during heavy rains. The most severe flood known to date

was observed in September 1927 . The highest recorded

flow rate was observed in September 1967 after s t r ea  m

gages were installed on Menderihall River and Mon tana

Creek in 1965.

Floods can occur from a combination of fac  tors ,

including snow melt and precipitation . The sequence of
events also affects the  flooding potential . Summer and
fall flood s can result from an extreme amount of rainfall in
a short period of time. High temperatures in the glacial

areas or warm rain on snow or ice fields contribute to -

higher base flows during the summer months.

All known floods have not caused great damage to
date, but with uncontrolled development in the flood plains

it is inevitable that fu ture floods w i l l  cause extensive
dam age.

TABL E 2

DRAINAGE AREAS TN WATERSHED

OF MENDEN HALL RIVER BASIN
Drainage Area Glacier Area

Location 
— 

(Sq. Mi. ) (Sq.  Mi. )

Montana Creek at gage 14. 6 
_____

Mendenhall River at gage 85. 1 41. 6

Mendenhall River at mouth 1 02. 8 41. 6

10
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Fl 00(1 I )amng I r c v c  n i n i t  V~f - su i - (~s

There  h a v c  I eoii  no ~h o d  da nage preven t ion  w o r k s

constructed in the area covered by this report. Also ,

there are no fl ood plain regulations in effect in the Gre ater

Juneau Borough.

Flood Warning or Forecasting Se rvices

Forecasts for precip i tat ion , temperature, cloud

cover , etc.,  are issued routi nely by t he Weather Bu reau

Office in Juneau. Special warn ings  are issued for empha-

sis on impending hazardou s weather conditions.

Intense ra infal l  c r i t e ri a  have been established for

the Juneau area, incl uding Mendenhall River , for use in

issuing flash flood warn ings .  This typ e of warning i s the

most effective mean s of  public warning because of t h e

extremely fast runoff on t h e  small a n d  steep basins

characertistic of the Juneau area.

Development in the Flood Plain

Plate 2 is an index map of 3 sheets which show the

potential flood area of Mendentail  River a nd Montana

C r e e k . P l a t e s  3 t h r o u g h  5 s h o w  the flood plain

of Mendenhall River for the reach covered by thi s repor t .

There is limited development existing in the f l o o d  plain.

However , with the building of the new pulp mill and a saw

mill there will be increasing need for n e w  construction ,

both commer eral  and private.  
- 

T h e  a r e a  surroundi z i g

Mendenh all R ive r  is prime development l and necessary to

Ju n eau ’s expan d ing •‘conomy. The use of th i s  land must be

caref ully controlled to a v n i ( I  flood damage in the future.

11
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Bridges Across the  Str eam

Mendenhal l Rive r is crossed by two bridges in the

study reach. Bot h bridges a r e  classified a s highway
brid ges. Montana Creek is crossed by one highway bridge
in the study area. Tabl e 3 l ists the pertinent elevation s,
location for these structures, and their relation t o t h c
crest of the Standard Project and Intermediate Region al
Floods. Figures 1, 2 and 3 show p h o t o g r a p h s  of the
brid ges.

Obstructions to Flood Flow

The only natural, major obstructions to flood flow
in Mendenhall River are the sharp meanders. The effect
of the bridges on flood flow was discussed previously. Old
car bodies have been strewn On a bank of the rive r to curb
erosion. However , the manne r in which the car bod i e s
were placed would serve no usef ul purpo se a n d c o u l d
cause considerable dam age (lurin g high water. S w i f t
currents durin g high water could dislodge the car bodies
and move them downstream . This condition c ombined
with accumulation of debris could create large jams and
produce backwate r and channel changes. The occurrence
of jams at bridges or l arge j ams along the main channel
of Mendenhall River would appreciably iri~x~~se the w a ter
surface profiles shown on Plates 9 and 10.

12
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FL(X )D SITUATION

Flood Records

Records of stream flows on Mendenhal l Rive r and

Montana Creek have been maintained since the installation
of gages on these streams in 1965 by U. S. G eological
Survey. Miscellaneous measurements  of Mendenhal l
River and Montana Creek are available from the U. S.
Geol ogical Survey. These records have been supplemented
by interviews with local residents , photographs of previous
floods, U. S. Weather  Bureau  rainfall data and tid e data
f rom U. S. Coast & Geodetic Survey . By using the fore -
going records and correlating weather records with flows,

it has been possible t o  develop a knowledge of flooding
on the Mendenhall River .

Duration and Rate of Rise

The general shape of the  upper basin dictates that a
fl ood would have a sharp rise and a relative short di r ation .
The Mendenhall Lake would route down the peak flow fr o m  - 

-

the upper valley; however , since the outlet is the location
of a measurement and the area below the mouth i s  t h e
c ritical area , the discharge from the lake is the critical
peak . The peak discharge from the outlet of Mendenhal l
Lake would suffe r normal peak attrition; however , the
addi tional inflow from Montana Creek and the local are a
of Mendenhal l River would more  than offset the peak flow
attrition. The peak flow for the Mendenhall River at the
mouth would be slightly higher than for the peak at the
lake outlet.

L 
14
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VIEW OF CA R BODI ES US 1- D FOR RI P RA P ON

AN ERODING BANK

~~:
‘
~‘

METHOD OF PLACING CARS WILL NOT STOP EROSION
- IT DOE S INCREASE FLOOD HAZARD

Figure 4 
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Flooded A t eas at id  I. - 1- ns--~— S~-~ -

Plates 3 th t ough 5 sl ow f I u ~ areas along the Men—

denhall River that  woul d he i nunda t ed  by the I ntermediate

R egional a n d  Standard I’ ro.Ie ( -t  H oods. T h e  a c t u a l

limi ts of these overflow areas on the ground may vary

somewhat from those shown on  t h e maps , since their

scal e is such that precise plot t ing of flooded areas is not

possible.

Plates 11 and 12 show cross-sections obtained

duri ng surveys made in U) 69 w i t h  water surface elevations

of Standard Projec t  and In t erm e d i a t e  Regional Floods.

15
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This section of tt i  e I I ’ - t  c l i  s s-~e ~ the S tandard

Projec t Flood and the  In t e  i n  c - I  c i t e  l~egi Oflal Flood on the

Mendenhall River along wit h  sum of the hazards  of great

floods. Floods the size t the  S~ :-in d a r ~i P r -oj ect  F’lood re-

prese nt the reasonabl e upper l i r i t i t s  of ex p ’ct e d  f lood ing .

Those the size of  t h e  Ii~t e r m c  i L ; I t e  Regional  F’ 1 ood

represen t fl ood s that  may  r e~~so i i ,~b ]v  be ex çu ’ red to creur

m ore frequently,  al thou ~l i Ii  v w i l l  not be as high as the

Standard Projec t  Flood. W h i l e  f t”v  h ave  no t  been known

to occur , there is reason to b c i i e ~:c’ that t h i e y  could occur

in the futu re . In de te rming  these t y p e s  of floods consi  der-

ation was given to topography , ~ aicrshed cover , and the

physical cha rac e rt i s t i c s  of th e  st I c:~ in.

Determination of In t er me l  at e Re gional Flood

The In t erm e d i a t e  R et ~ional Flood is def ined as a

flood at any given loca th on  i i a Jn g  averag e frequency of

occurrence of onc e in 100 y e ar s , a l t h o u g h  the flood may

occur in any year . Frequc  ncv es t imates  a r e  general  l y

based on a s ta t i s t ir ~d an a i v ~~is of s t ream flow reco r ds

available fu  r t h e w a t  e r - s l i d t inde r st i n l v . I-low e v c r

l imi t a t ions  in s u ( ’h  r eco rds  u su a l l y r equ i r e  analysis o f

rainfal l  and runof f  c har i~c t e t - i s 1 k - s  in t he  general  region of

the area uncle r stu  ~ft . l” i e l u t e  rme dial Regional  Flood

represents  a m a i d  1 1 1 0 1 , ; i l t l i c i g t i i t  is m u c h  less s evere

than the S t : I I Id I ‘( I P r o i t ~~~- t  I h i d .

Str ’ai ~i n w t - -u a I s  of t h e  I ’ . ~~. Geological Survey

at s t a t i ons  on \1 n lenah ll  R i  -r  and Montana  (‘ reek , plus

I Ti
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VIEW OF OLD LOWE R ~1ENDEN 11ALL 13 R1L)G E
- FLOOD OF SEP TE MBE R 1927

/
p 

-

- - 3- . ‘--

DEBR I S STARTI NG TO COLL EC T AGA I NST BRIDG E
-FLOOD OF SEPTE MBE R 1927

Figure 5
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i-n i scellaneous i i ieasu i’P nu ’  n i  ~ - i i  io r t ions  of Men denh a  11

River , w e r e  used i fl (h9 i vn i ~ I hi c Inter -mediate  Region al

Flood. The proc ip i  ta t  ion  a m ou n t s  with their specified

frequencies were used a]oflg with streamfiow r e c o r d s .

The precipitation amounts  and temperature data are

published by the U. S. W e a t h e r -  l3ureau .

The results of s t a t i s t i c a l  analysis and electronic

computer calculat ion ind ic at e s  that the I ntermediate

Regional Flood peak d i scharge  for  Mendenhall  River is

3~ ,000 cubic feet per second , resul ting in a water su rface

elevation of 6 0. 4 feet at the  t i ppe r Mendenhall  River Bridge

and 25. 0 feet a t Brotherhood Br id ge. A d ischarge  hy dro-

graph of t h e  Interm ed i ate Regional Flood is shown on

Plate 7.

Determination of Standard P ru iec t_Flood

Only in ra re  ins tances  has a specific s t r e am

experienced the largest  flood that is likel y to oc cur.

Severe as t h e  m a x i m um known flood may nave been on

any given s t ream, it is comnion l y accepted that eventu-

ally a larger  flood can and probabl y w i i i  o c c u r. A

Standard Prot ect  Flood is  del ’i nod as t h e largest  f 1 o od

that  can he e’~pe r i e n c ed f r o n t  I l i e  most severe c ~ ‘th ina t i on

of meteor olot~ ca l and  h t y l i - n i  t~j -a l  cond i t ions  t h a t  are

considered i t  - i - a r i a h l v  c i i , r n c t e r i st i c  of the geographical

region invol~- a1 .

The Standard Pro t a t  l ’ lood for Mendenha l l H i ver

is estima ted to have  it  p eak d i s cha rge  of 57, 000 cubic- feet

17
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per second at the mouth . A l isch a i -ge  hy drograph of ~he

Standard Project Flood is shown on Plate 8.

Frequency

No frequency is assigned to the Standard Project

Flood . The occurrence of s-uch a flood would be a rare

event; however , it coul d occu r in any year.

Possible Lar ger Floods

Floods lar ger then t h e  Standard Projec t Flood

are possible , bu t the combination of factors that would

be necessary to produce such floods would seldom occur.

The consideration of flood s of this magnitude is of greater

importance in souce problems than in others , but should

not be overlooked in the study of any problem .

Hazard of Great Floods

The amoun t and extent of damage caused by any

flood depends in general upon how much area is flooded,

the height of flooding, the velocities of flow , the rate of

r ise , and the dura tion of flooding.

Areas Flooded and h e igh ts  of Flooding

The area around t h e  Mendenhal l River  subject to

floodi ng by the S tan d ard  P i o .iee t and Intermediate Regional

Floods are show n on Plates 3 through 5. Depths of flow

can be obtained by sub t ra ct ing the elevation at the point

desired from the  fl ood elevat ion.

The prof i les  for the stream s were computed by

using stream character is t ics  for selected reaches as

determ ined from observed flood profiles , topographic

18
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m aps , a nti ~‘ : i ! l y -r o s s  i-a t - I  i r i s  w l s i i i  w e r e  su r v e y e d  in

1969 . The *‘Ie ~ n t  t on s sI i r~vn  en P l a t e  2 and the overflow

areas shown on p i ; t t s s  3 t h i i ’ ’ ’ i n h i  5 h a v e  been de t e rmined

with an ~i c c - u r ; t c v  c o n s i s ten t  w i t h  t h e  purposes  of th is  study

and t h e acc-ura -v e t t h e  has  e’ d a t  ii . Ti re  pr of i les of the

Standard Pr -n  s e t  arid I i i  e I n t e r m e d i a t e  R e g i o n a l  F loods

depend in  pa i t  t i~~
( It t i r e  d ‘ -  of - t ru  ct ion or clogging

of various b i i l i ~s~~ d u r i n g  I I -  f lood . Bridges  t h a t  are

p a r t i c u l a r l y  a f f e c ted h~ I I i  —~s -  f l ev t  a r e  discussed on
Page 12 .

V e l o c i t t e s , R a t s - s  c t  U se , i i i  h ) i i r : t j o , ’ u

\ V a t e r  v e l o c i t i e s  l u i - i H r  a fl u - i l  depend largel y upon
t he s i z e  ari d shape  0 1 the r ‘u s  5 —  s - c t  ions , t lìe  -on di  t ions

of the  s t r e a m , i i ,  I t h i s ’ st i - e ~sn thed  slept . The m a x i m u m

ve l o c i th  -s t h a t  would  ccc i i i -  i i i  t i r e  m a i n  channel  on Men—

denhall  l{ i v s -  r - wou ld  range  il l )  t o 12 feet  ~~~ second dur ing

I n t e r m e l i a t  I l i-g i t i a l  F’ I nnds .  l ’he m a x i m u m  vebe i t i e s

tha t  w o i r l i l  o c c u r  in  t h e  r a a i n  c l i i i i n e l  f o r -  t h e  Stdndard Pro—

je ct  Flood w o u l d  r a n g e  up  to III feet  pe r- second.

P lates  11 and 12 s h o w  -ros s -  i-~~c t r O n S  t y p i c a l  of

the ones used f o r -  t h e  M e n d e n l r a l l R i v e r  s t u d y .  T h e

elevations and extent  of over f low of the  I n te rmedia te

Regional and S t a n d a r d  P r o i u a - t  Floods a r e indicated on
these s ta -t ions .

I l l  
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I N  rE H I’ U l- IA TIONS

This report  h a s  been p i s - p a i - e d  under the authori ty

of Section 206 of t i r e  I~~60 I ’ I  cod Control Act ( Pu blic - Law

86- 645) , as amended by  ~ i - ’ -t . i orr  206 of the 1966 Flood

Con trol As~t ( Public  l a w  8 9 — 7 8~~).

The ass is tance and c ooperation of the U. S.

We a ther  Bureau , t .  S. (1eol e~~~-al Survey,  U. S. Forest

Service , Department of N a t u r a l  Resources , State ~ A laska

and the Grea te r  Juneau Ror -ou gh for suppl ying inform ation

used in the  p r cp a r a t i t - n  of f I t  i s r e p o r  t a r e gratefully

acknowledged.

l’ins r e p o r t  p r ’ s’ss~i I t 5  I Ii  c I c  c a l  flood s it ua t i o f l

for  the  \-l e n , t e n u i a l  I H ive ’-  v a i l  ev and v i c i n i t y .  The~~,’~ laska

Di s t r - i c t  of t h e  Corps of E n g i n e e r s  w i l l , u p 0  n r ~q U e s t

p i-ovide i n t e r p r e t a t i o n  and liii ed techn ical  assis tanee to

Federal , State , a r id local i~~e n -  I CS and wil l  provid e other

avai lable  hi oosi data i-e la ted  t her et o .
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Flood. .- \ i  o v e r Us  ~‘‘ I - I ar id  s riot rioi - rnall y s o - ~e r ed

by ~ a te r  and t h a t  a e used or n -s a h > l e  by man . Flood s have

two u - s s e r l t  i a l  t ’ha u - as -t e i - i s t i c s :  T h e  in u n (h a t i o n  of Ian ( i  I s

t emporary;  and t l ie l and  i s adja  cen t  to ant i  inundated h~

ove rflow fr ont  a r i v e r -  or  s tr ~ ’am or- an ocean , lake , or

other  body of start l i n g  w a t e i - .

N or -rn  ~u l  l v  a ‘ f lood ’ iS c O f l  s i t  h e u -ed as any temp orar -y

j~~p in i-ct r -r am flo ’.v or s t : u i p - , b u t  not the  pon d ing  of su r f ac e

wate r t h at i - u ’s u 1 t ~ i i i  s i g n i f i c a n t  a d v e r s e  e f fec t s  in  the

v i c i n i t y .  ,- \cJ ye i ss’ flei ts m a y  m d  ude i l arnages  f rom over—

i-i ow el I arid ar - e~i~~, 1’-  rT ~fl~~r~ r \  b a ck w at e r  e f fe c ts  in sewers

and local dr a l  n ag s  c h a n n e l s , c - i - ea t iOfl of u n s a n i t a r y  c o n d i —

tions or - oth ie  i u n t av o t - a b l e  si tua t ions  by deposition of

mate i - i  u s  in  st 1- t ’arn c i t a n u l O l s  d u r i n g  flood recessions, r ise

of groun d wa i s - i -  s eine d i n t  w i t  Ii  inc  i - eased s t ream flow , and

othe r -  p 1-01) 10 m s .

l” IOod ( ’ Lc ’s t .  T h e  nu a x i  iii u r n  stage or elevation

t - e i t h re d  h ’. t h e  ~v ; r t e  i s  ot s f l oo t i  a t  a g iven  location .

o P s  - c b . . Thi s ’  1 ax  i l i c t  i i  i n s t a n t a n e o us  cli scha i-ge

c i t  :u Jl iu ) d  1 , ~~ ii h O e ; s t i o i i . I t  i r swi ily  o~- u -u i - s  at or near

the  t i m e  ot i t s -  f I t i t i d  s i c  —~l .
- I ‘ l a i n .  1 1  ‘ i d a t  iv~~l~ f l a t  :i i-ca or low lands

a h~o in big th i  - U i i !  I ’ ’  I t ’ t  a r - I ’ . -  ‘ - r - , s t ea Ui  üi~ \ \  at e  i— cou r se ,( s i

os - s - a r t , l a k - , or’  o t h ’ ’ ’t  l ieu ’. ‘ - ~~ s tand ing  w a t e r  wh ich  has

bes t Or r n a ~ he - , v ’ i e I  l iv  h i s t o t i  w a t e r - .

2? ii
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j ’ l t s o c t P r - o f j b s - . -\  j~~i ’ ‘p it  i-~h i s ’ . ’ u h f  t h e  r e l a t i o n — d r i p  oh

water  sir r fa c - h r  k - - I  ~i (  H f  I ( t  ss  i t  ton , the la t ter  general l y

expressed is s h i s t : i i u & ’ s -  a h u~ ’ -  m ou t h  for a st r - eamn of water

flowin g in air op e t u  c i i  I n n e l .  I t  is g en e r a l l y  drawn to show

s u r f ace  ele\ : i t  r on  h o c  th e  C u s ’st ‘‘1- a spec i f i c  flood , but m a y

be prepa r-ed h i t  s -or id it ioui-c at  a g iven t ime or stage.

Flood _S~~g~’. lie— stage or elevation at which over-

flow of the na tu r a l  b anks  of a s t ream or bod y of water

begins in the reach or a r e a  in which the elevation is

measured .

h ead Loss . I ’he ,‘t I e ct  of o b s t r u c t i o n s , such as

narrow br idge  openings  oi -  b u i l d i n g s  tha t  l imi t  the area

through w h b - h i  water  m u s t  f low , i-aising the surface of the

water up strc’ am f rom th s -  ohst i - t i c  t ion .

In t er -rn  cc li ate Re g i or i  al [“ 100(1. A flood h a v i n g  an

ave rage f r equency  of o c c u u -r - cn e e  in  the order of once in

100 years a l though  the  flood may occur in any year. It is

based on s t a t i s t i ca l  ana ly se s  of s treamflow records avail-

able fo r  the w a t er s h e d  and anal yse s of rainfal l  and runoff

cha rac t e r i s t ic s  in the “gene i-al region of the watershed. ”

Left_ Ba n k . The hank on the left  side of a r ive r ,

stream , or ~ at o r cou j -se , l o o k i n g  downstream .

I .ow Steel (or  I n d e t - c I e a r a n c e) . See ‘‘ unde t - —

-learance .

R i g h t  Ha nk . The bank on the r i g h t  side of a r i v e r - ,

stream , or w ;i t i’ i-con i s o , look i rig downstream . -

Standard  Project  Flood. The flood that may he cx-

pected from ti -to most severe combinat ion of r-neteorological
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and h y d r o l o g i c -a l c O f l ( h t t i ( J i t S  h a t  is considered r e a s e i t : u d v

c’haracte r i t - i t ic  of th s ’  geog t ap i r  i. ~u l a t e a  i t t  w h i c h  th e  cli’a i n —

age basin is located , e x c l u d i n g  e x t r e m e l y i - a r e

combinations . Peak d i  s-v ii a i - g e  s for the se flood s are

generally abou t 40% ox- 6U’ 5 of the  Probabl y M a x i x r u u m

Floods for the same h a s - ir i s .  The terms, as used by the

Corps of Engineers, at-c in tended as practicable expre s-

sions of the degi-ec of protect ion that should be sought in - 
-

the design of flood contr -ol works, the failure of which

might  be disastrous.

Unde r -clearance . The lowest point  of a bridge or

other structure over or across  a river, stream, or water-

course that l im i t s  the opening th rough which water flows.

This is r -efe r i-ed to as “low st eel ” in some re gions .

C F’S. Cubic  Feet per Second is the rate of dis-

charge of a s tream whose c hannel is one square foot in

cross-sectional area and whose average velocity is one

foot per second .
CM. Corrugated Metal.

CMP. Corrugated Metal  Pipe.
R( ’P .  R e i n f o r ce d  ( eri c i-etc Pipe.

23
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