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PURPOSE AND SCOPE 

T h i s  s t u d y  was done i n  c o o p e r a t i o n  wi th  t h e  Nevada Bureau o f  Mines and Geology 
t o  e s t i m a t e  t h e  100-year f l o o d  peaks and cor responding  f l o o d  p l a i n s  on major 
d r a i n a g e s  and t o  d e f i n e  f lood-  and debr is-hazard zones .  S t a t i s t i c a l l y ,  a  
100-year f l o o d  has  a  1 p e r c e n t  chance oE being e q u a l e d  o r  exceeded i n  any one 
year .  Peak f lows equal  t o  t h e  100-year f l o o d  may o c c u r  s e v e r a l  t imes ,  o r  n o t  
a t  a l l ,  w i t h i n  any g iven  100-year pe r iod .  Floods g r e a t e r  o r  l e s s  than t h e  
100-year f l o o d ,  however, may occur  i n  any a r e a  a t  any t ime .  

The e s t i m a t e s  of 100-year peak f lows  f o r  t h e  major d r a i n a g e s  i n  t h e  s t u d y  
a r e a ,  which were used i n  t h i s  r e p o r t ,  were determined by t h e  U.S. S o i l  
Conservat ion S e r v i c e  (SCS) i n  a n  e x t e n s i v e  f l o o d  i n v e s t i g a t i o n  of t h e  a r e a  
( S o i l  Conservat ion S e r v i c e ,  1978) .  D i f f e r e n t  e s t i m a t e s  may be o b t a i n e d  
depending upon t h e  a n a l y t i c a l  methods used,  b u t  t h e  v a l u e s  were cons idered  
reasonab le  and w i t h i n  t h e  l i m i t s  of  accuracy based on t h e  a v a i l a b l e  d a t a .  

The SCS d e l i n e a t i o n s  of t h e  f l o o d  p l a i n s  were used f o r  t h e  most p a r t  excep t  i n  
t h e  c e n t r a l  and sou thern  p a r t s  where t h e i r  d e l i n e a t i o n s  do not f i t  t h i s  t y p e  
of p r e s e n t a t i o n .  Their  r e s u l t s ,  however, were c o n s i d e r e d  i n  t h e  f lood  and 
d e b r i s  c l a s s i f i c a t F o n s  shown on t h e  Flood- and Debris-Hazard map (NBMG Map 
3A1) . 
Water d e p t h s  and v e l o c i t i e s  were determined from a c t u a l  measurements of t h e  
J u l y  1975 f l o o d  and on t h e  SCS e s t i m a t e d  v a l u e s .  The e s t i m a t e s  of sediment 
t r a n s p o r t  were based on t h e  work of Glancy (1969) ,  Glancy and Harmsen (1975) ,  
Glancy and Katze r  (1977),  K a t z e r ,  and o t h e r s  (1976) ,  K a t z e r  and Glancy (1978) ,  
and numerous f i e l d  i n v e s t i g a t i o n s  of f l a s h  f l o o d s  by t h e  a u t h o r .  

PHYSIOGRAPHY 

The Las Vegas SE quadrangle  a r e a  i s  i n  t h e  s o u t h e a s t e r n  p a r t  o f  Las Vegas 
Va l ley ,  and r e c e i v e s  su r face-wate r  runof f  from t h e  su r rounding  mountains,  
a l l u v i a l  f a n s ,  and u p g r a d i e n t  p a r t s  o f  t h e  v a l l e y  f l o o r .  The a r e a  is d r a i n e d  
by Las Vegas Wash which t e r m i n a t e s  i n  Lake Mead on t h e  Colorado River .  

FLOOD AND DEBRIS HAZARDS 

H i s t o r i c a l  f l o o d s  i n  Las Vegas V a l l e y  have been p a r t i a l l y  l i s t e d  by K a t z e r  and 
o t h e r s  (1976) and more c o m p l e t e l y  by t h e  SCS (1977).  Thunderstorms have 
produced t h e  most i n t e n s e  p r e c i p i t a t i o n  and caused more damage than  o t h e r  type  
s torms.  The J u l y ,  1975 thunders to rm was probably  t h e  most s e v e r e  s i n c e  r e c o r d s  
have been k e p t .  Peak f lows  i n  most major d r a i n a g e s  exceeded any p r e v i o u s l y  
measured o r  e s t i m a t e d  and damage e s t i m a t e s  were between 4 and 5  milLion 
d o l l a r s .  

Hydro log ica l ly ,  t h e  Las  Vegas SE quadrang le  is  bounded on t h e  n o r t h e a s t  by Las 
Vegas Wash, on t h e  nor thwes t  by Flamingo Wash, and on t h e  s o u t h  by t h e  
d r a i n a g e s  from t h e  McCullough Range. Duck Creek t r a v e r s e s  t h e  c e n t r a l  p a r t  of 
t h e  a r e a .  
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T3e e s t i m a t e d  100-year f l o o d  peak on Las Vegas Wash i s  19,000 f t  / s  (538 
m / s ) .  Water dep ths  may exceed 10 f t  ( 3  m) i n  some a r e a s  and mean v e l o c i t y  
range from about  2  t o  4 f t l s  (0.6 t o  1.2 m/s).  L o c a l l y ,  maximum v e l o c i t i e s  may 
exceed 10 f t / s  ( 3  m/s).  Sediment t r a n s p o r t e d  w i l l  c o n s i s t  of mainly 
f ine -gra ined  m a t e r i a l  and w i l l  p r e s e n t  no s p e c i a l  h a z a r d .  Road c r o s s i n g s  w i l l  
probably  be washed o u t ;  however, under c u r r e n t  c o n d i t i o n s  channel e r o s i o n  w i l l  
be minimal throughout most channe l  r eaches  because  of t h e  dense  v e g e t a l  
growth.  An excep t ion  i s  t h e  15-20 f t  (5-6 m) o f  v e r t i c a l  h e a d c u t t i n g  t h a t  i s  
moving upstream i n  Las Vegas Wash about  2.5 m i  ( 4  km) downstream from where 
Las Vegas Wash e x i t s  t h e  Las Vegas SE quadrangle .  The h e a d c u t t i n g  i s  
a c c e l e r a t e d  dur ing  p e r i o d s  of r u n o f f ;  i f  i t  c o n t i n u e s  unchecked i t  w i l l  
e v e n t u a l l y  reach  t h e  Las Vegas SE quadrangle  and w i l l  d e s t r o y  road c r o s s i n g s  
and marshlands ,  t h u s  a f f e c t i n g  w i l d l i f e  h a b i t a t  and reduc ing  t h e  n a t u r a l  
b iochemical  f i l t e r i n g  e f f e c t s  of t h e  v e g e t a t i o n  on w a t e r  p o l l u t a n t s .  
Cont inuing a c c e l e r a t e d  sediment l o a d s  downstream from t h e  h e a d c u t t i n g  w i l l  
e f f e c t  p h y s i c a l ,  chemical ,  and b i o l o g i c a l  changes downstream and e v e n t u a l l y  i n  
Lake Mead. 
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The e s t i m a t e d  100-year f l o o d  peak on Flamingo Wash i s  3,500 f t  / s  (99  m / s ) .  
I f  t h e  b r i d g e s  on Tioga and E a s t e r n  Avenues become blocked by d e b r i s ,  t h e  f low 
w i l l  be fo rced  over  them b u t  w i l l  s t i l l  s t a y  i n  t h e  f lood-channel  a r e a .  D e b r i s  
w i l l  c o n s i s t  of f ine -  t o  coarse-grained sediment .  Water d e p t h s  may r e a c h  a  
maximum of 5 f t  (1.5 m) and maximum water  v e l o c i t i e s  shou ld  be l e s s  t h a n  10 
f t / s  ( 3  m/s). However, t h e  e f f e c t i v e  channel  wid th  i s  be ing  decreased  by t h e  
dumping of f i l l  i n  t h e  form of c o n c r e t e  and a s p h a l t  chunks and o t h e r  manmade 
d e b r i s  and t h i s  a c t i o n  w i l l  t end  t o  i n c r e a s e  w a t e r  d e p t h s  and v e l o c i t i e s  i n  
t h e  main channel .  Some r e a c h e s  of t h e  channel  bottom c o n s i s t  of well-cemented 
g r a v e l  which i s  h i g h l y  r e s i s t a n t  t o  e r o s i o n ,  t h u s  v e r t i c a l  e r o s i o n  may be 
minor i n  t h e s e  reaches  compared t o  l a t e r a l  e r o s i o n .  
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3 T  e  e s t i m a t e d  100-year f l o o d  peak on Duck Creek i s  about  3,900 f t  /s  (110 

m / s ) .  Water dep ths  w i l l  g e n e r a l l y  be l e s s  t h a n  5  f t  (1.5 m) excep t  where t h e  
c r e e k  bounds t h e  n o r t h e r l y  edges  o f  t h e  Whitney Mesa. There ,  d e p t h s  may r e a c h  
a  maximum of  10 f t  ( 3  m), and l o c a l l y  range  up t o  1 5  f t  ( 5  m ) .  Mean wate r  
v e l o c i t y  w i l l  range from about  2  t o  10 f t / s  (0.6-3 m/s) wi th  maximum 
v e l o c i t i e s  about  15 f t / s  ( 5  m/s) i n  some a r e a s .  D e b r i s  moved by t h e s e  f lows 
w i l l  c o n s i s t  o f  mos t ly  f i n e -  t o  coarse-grained s e d i m e n t s  wi th  some small 
cobbles .  

There  a r e  many homes on t h e  f l o o d  p l a i n  of Duck Creek which w i l l  probably  be 
damaged t o  some e x t e n t  i n  a  100-year f l o o d .  A d d i t i o n a l l y ,  t h e  heavy v e g e t a l  
growth i n  t h e  channe l  and f l o o d  p l a i n  w i l l  promote d e b r i s  c logg ing  o f  t h e  
channel  by r e t a r d i n g  f l o a t i n g  d e b r i s  and may f o r c e  w a t e r  o u t  of i t s  
e s t a b l i s h e d  f l o o d  p l a i n  i n t o  a r e a s  t h a t  a r e  g e n e r a l l y  cons idered  o u t s i d e  o f  
t h e  100-year f l o o d  p l a i n .  

The McCullough Range d r a i n a g e s  a r e  s u b j e c t  t o  extreme f l o o d i n g  i n  some a r e a s .  
I n  c o n t r a s t  t o  t h e  rest of  t h e  quadrangle ,  McCullough Range channe l s  c o n t a i n  
sediments  of a l l  s i z e s ,  i n c l u d i n g  l a r g e  b o u l d e r s ,  t h a t  a r e  r e a d i l y  a v a i l a b l e  
f o r  t r a n s p o r t .  The SCS (1978) h a s  eg t imateg  t h e  100-year f  ood from s e v e r a l  of 3 i t h e s e  d r a i n a g e s  t o  be  abou t  200 ( f t  / s ) /mi  [ ( 5 . 7  m /s)/km ] of d r a i n a g e  a r e a .  
I n d i v i d u a l  d ra inage  a r e a s  w i t h i n  t h e  mountain b lock  encompass o n l y  a few 



s q u a r e  m i l e s ;  however, when they  reach  t h e  a l l u v i a l  f a n s  some combine w i t h  
a d j a c e n t  d r a i n a g e s .  Many d r a i n a g e s  on t h e  a l l u v i a l  f a n s  a r e  g e n e r a l l y  poor ly  
en t renched ,  commonly perched on o r  near  a  crown, and can  cause  widespread 
s h e e t  f low and sha l low f l o o d i n g .  R e l a t i v e l y  minor changes  i n  f low d e p t h  
throughout a r e a s  of p o s s i b l e  i n u n d a t i o n  w i l l  occur  through a  s i g n i f i c a n t  range 
i n  peak flow. 

The pa ths  t h e  f lood  f lows w i l l  f o l l o w  a r e  q u i t e  v a r i a b l e  and depend upon 
o b s t r u c t i o n s ,  bo th  n a t u r a l  and manmade. Debr i s -bear ing  f l o o d s  r e a d i l y  abandon 
sha l low channe l s  when d e b r i s  u n p r e d i c t a b l y  b locks  t h e  channel  and d i v e r t s  t h e  
f low. Thus, some a r e a s  t h a t  appear  s a f e  from water-dominated f l o o d i n g  cou ld  be 
s u b j e c t e d  t o  s e r i o u s  f l o o d i n g  and d e b r i s  h a z a r d s  caused by u n p r e d i c t a b l e  
d e b r i s - d i v e r t e d  flow. 

The map boundar ies  between t h e  v a r i o u s  f l o o d - d e b r i s  hazard  zones a r e  
c o n t r o l l e d  by t h e  r e l a t i o n s h i p  between w a t e r  d e p t h ,  v e l o c i t y ,  and c h a r a c t e r  o f  
d e b r i s .  A l l  zones a r e  probably  p r e s e n t  t o  some d e g r e e  i n  any g i v e n  f l o o d ;  
however, i t  is  i m p r a c t i c a l  t o  show them. The change from one hazard zone t o  
a n o t h e r  i s  no t  a  s t a b l e ,  d e f i n i t i v e  boundary and s h o u l d  be c o n s i d e r e d  a  
g r a d a t i o n a l  zone t h a t  can f l u c t u a t e  under d i f f e r e n t  t y p e s  of f low c o n d i t i o n s .  
A d d i t i o n a l l y ,  w i t h i n  any g i v e n  f lood-debr i s  hazard  zone t h e r e  may be  a r e a s  
t h a t  a r e  e i t h e r  more o r  l e s s  hazardous  t h a n  i n d i c a t e d .  These a r e a s  a r e  n o t  
shown because  e i t h e r  t h e y  a r e  t o o  small i n  a r e a l  e x t e n t  o r  i t  was economical ly  
i n f e a s i b l e  t o  e v a l u a t e  them w i t h i n  t h e  scope  o f  t h i s  p r o j e c t .  Thus, adequa te  
planning f o r  s p e c i f i c  a r e a s  o r  s i t e s  r e q u i r e s  d e t a i l e d  o n - s i t e  mapping w i t h  
g r e a t  a t t e n t i o n  t o  t h e  combined e f f e c t s  of t h e  f l o o d  peaks and t h e i r  
accompanying d e b r i s  l o a d s .  

LAND ALTERATION 

The hazardous  a r e a s  o u t l i n e d  on t h e  f l o o d  and d e b r i s  hazard map may e i t h e r  
i n c r e a s e  o r  d e c r e a s e  i n  s i z e  and degree  of hazard  i n  t h e  f u t u r e  because  o f  
man's and n a t u r e ' s  a c t i v i t i e s .  For  example, c o n s t r u c t i o n  on f l o o d  p l a i n s  may 
d i v e r t  f l o o d  peaks i n t o  a r e a s  t h a t  o t h e r w i s e  would be f lood  f r e e .  Channel 
improvement p r o j e c t s  cou ld  i n c r e a s e  channe l  c a p a c i t i e s  and the reby  reduce 
l o c a l  h a z a r d s  b u t  may i n c r e a s e  h a z a r d s  downstream from t h e  p r o j e c t .  
Urban iza t ion  commonly i n c r e a s e s  su r face-wate r  runof f  which may c o n t r i b u t e  t o  
l o c a l  f l o o d i n g ;  t h u s ,  any m o d i f i c a t i o n  of t h e  p r e s e n t  hydro log ic  sys tem h a s  
many r a m i f i c a t i o n s  and shou ld  be made o n l y  a f t e r  c a r e f u l  e v a l u a t i o n  o f  t h e  
probable  e f f e c t s .  
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