




B W C H :  AN EROSION WDEL FOR EARTHEN DAM FAILURES 

by D.L. eread* 

ABSTRACT. A physical ly  based i s ~ t h e n a t i c a l  model (BREACH) t o  p r e d i c t  t h e  
breach c h a r r c t e r t s t i c s  ( s i z e ,  time of formation) and t h e  d ischarge  
hydrograph emanacing from s breached e a r t h e n  dam is presented. Tha e a r t h a n  
dam uay be u n - m d e  o r  n a t u r a l l y  formed by a l ands l ide .  The m d e l  is  de re l -  
oped by coupling the conservation of masa of t h e  r e s e r v o i r  inflow, * p i l l n y  
ou t f lov ,  and breac5 o u t f l o v  wi th  t h e  sediment t r a n s p o r t  capac i ty  of t h e  
unsteady uniform flow along an erosion-formed breach channel. T'b bottom 
s lope of the  breach channel is  assumed t o  be e r a e n t i a l l y  t h a t  of the  do=- 
stream face  of the dam. The grouch of the breach channel is depmdent on 
the  dam's ~ c e r i a l  p r o p e r t i e s  (D s i z e ,  u n i t  m i g h t ,  f r i c t i o n  angle ,  c o h c  lo s i v e  s t r eng th ) .  The model cons1 e r s  the poss ib le  ex i s t ence  of th following 
complexities: 1) core m a t e r i a l  having p r o p e r t i e s  which d i f f e r  from those  of 
the  outer  por t ions  of the  dam; 2) the  n e c e s s i t y  of forming an eroded d i t c h  
along the domatream face  of the  dam p r i o r  t o  the  a c t u a l  breach f o r u t i o n  by 
the overtopping water; 3)  the domstream face  of the dam cc .  have a g r a s s  
cover o r  be composed of a ma te r i e l  of l a r g e r  g r a i n  s i z e  than the  o u t e r  
por t ion of the  dam; 5) enlargement of t h e  breach through t h e  m e c b n i m  of 
one o r  more sudden s t r u c t u r a l  co l l apses  due t o  t h e  hydroatacic  p ressure  
force  exceeding the r e s i s t i n g  shear  and cohesive fo rces ;  5) enlargement of 
the  breach width by s lope s t a b i l i t y  theory;  and 6)  i n i t i a t i o n  of t h e  breach 
v i a  piping v i t h  subsequent progressioa t o  a f r e e  s u r f a c e  breach flow. The 
o u t f l o v  hydrograph is obtained through a time-sceppinq i t e r a t i v e  s o l u t i o n  
t h a t  requires  only a f eu  seconds fo r  computation on a nain-frame computer. 
The model is  not subJecC t o  n u ~ c r i c a l  s t a b i l i t y  o r  convergence d i f f i -  
c u l t i e s .  The model'a p red ic t ions  a r e  compared with observat ions  of a piping 
f a i l u r e  i n  the  man-made Teton Dam i n  Idaho and a breached landslide-formed 
dam i n  Peru. Also, the  mudel has been used t o  p red ic t  poas ible  dounstream 
f l o o d i w  from a p o t e n t i a l  breach of t h e  l ande l ide  blockage of S p i r i t  Lake i n  
the a f t s r u t h  of the  e rup t ion  of Mount St .  Helens In  Washington. Model 
s e n s i t i v i t y  t o  numerical parameters is minimal; hovever, i t  is s e n s i t i v e  t o  
the  dam's ma te r i a l  i n t e r n a l  f r i c t i o n  angle  and the e x t e n t  of g r a s s  cover 
vhen s i m l e t i n g  man-mde dams and t o  t h e  cohesive s t r e n g t h  of the  mate r i a l  
composing landslide-formed dams. 

D. L. Fread is a Senior Research Hydrologist with the Hydrologic Research 
Laboratory, National Weather Service,  N O M ,  S i l v e r  Spring, Maryland 20910. 



INTRODUCTION 

Earthen dams are  subject t o  possible f a i l u r e  from e i t h e r  overtopping or  
piping water which erode a trench (breach) through the dam. The breach 
f o m c i o a  is gradual with respect t o  t i w  and Lts width as  measured along 
the c rea t  of tha dam usually encompasses only a portion of the dam's c re s t  
length. In may ins tmces ,  the bottom of the breach prograssively erodes 
domvard un t i l  it reaches the bottom of tha dam; howaver. i n  soma cases, i t  
MY cease its domward progression a t  s o w  incermediats elevat ion between 
the cop and bottom of the dam. The aiza of tha breach. a s  constitutad by 
its depth and i ts d d t h  (uhich m y  ba a function of t h e  depth), and the r a t e  
of tha breach formation detrnrine tha magnitude and r b p a  of the resu l t ing  
breach oucflow hydrograph. Thie is of v i t a l  i n t e r e s t  t o  hydrologtsts and 
rnginssrs concernad with real-tima forscasting o r  evacrut ioa planning fo r  
floods producsd by &m fai luras .  

This papat p m e a t r  a u t h a m t i c a l  mdel (BWUCB) f o r  pradic t i tq  t b .  
breach c h a t a c t a r i s e i u  s a ,  s b p a ,  tima of f o m ~ t l o a )  and Cha breach 
outf lov hydrograph. T k  m d a l  is physically h s a d  on cha principles  of 
hydraulics, s ed iwnt  transport,  r o i l  mchanics,  tha gsoa*tric and a t e r i a l  
propert ies  of cha dam, and the  rasarvoir propert ies  (r toraga volume, 
spillway charac ter i s t ie r ,  and t i r  depandant reservoir  inflow ra te) .  Tha 
dam m y  ba e i t h a r  m - m ~ d a  o r  cuturaLLy formad a s  a consequence of a land- 
s l ide.  In a i tha r ,  tha r c b n i c s  of breach focmhcion ara  very s imllar ,  tha 
prlnclpal  diffsrsnce king OM of s u l a .  Th. l ands l ide - fomd dam is of ten  
mcb largmr than e v m  th l a q a a t  of man-mnda sar thsn  d a m  as  i l l u s t r a t e d  i n  
Fig. 1. 'Ih. c r i t i c a l  a tsr i r l  propert ies  of the drs a r a  the i n t e r n 1  f r ic -  
t ion angle. cohesion strength, end avsraga gra in  s i ze  diameter (DS0). 

Tha breach srosioa w d a l  preranced herein is a modificaeion of an 
e a r l i e r  versioa f i r s t  raportad by the author (Fread. 1984). The BREACR 
Model predicts  a dam-breach outflow hydrograph. It d i f f e r s  from the  
p a r a w t r i c  approach uhich the  author has used i n  the NUS D M R K  Uodel 
(Pread, 1977. 1981. 1983). The paramcr ic  mods1 uses empirical observations 
of .previocu dam fa i lu ra r  such aa the breach width-depth r e l a t ion ,  t im of 
breach formutton, and depth of breach to  devslop the oucflow hydrograph. 
Tha braach arorfon m d s l  presentad herein can provide some advantages over 
the p a r a w t r i c  breach w d a l  f o r  application to  m n - m ~ d e  dams since the 
c r i t i c a l  propart ier  urad by the w d a l  a n  measurable o r  can ba estimated 
vlchin a raarolubla range from a q r u l i t a t i v a  descr ip t ion  of the dam 
~ t s r i a s .  Bowvar, it should k empha#izsd tha t  even i f  the properties can 
ba weaured tlure is a rang* f o r  t h e i r  probrbls value and v i t h l n  t h i s  range 
oucflow hydrograph of varying magnitude and #hapa dl1 be produced by the - mdal .  Ih hydrologist o r  anginaar should invastigaca the w e t  c r i t i c a l  
c o m b i ~ t i o o  of valuer for  tha dam's a t a r i a 1  propartier.  It is coasidared 
errancia1 when predicting breach outflowa of landsl ide dams co u t i l i z e  a 
physically b a r d  model sinca obrervationa of such a r a  e s sen t i a l ly  non- 
exlscanc, rendering the parametric approach infeasible .  

In  chi. papar. tha breach erosiou w d e l  is applied t o  the piping 
i n i t i a t e d  f a i lu re  of the mn-da Teton Dam fn  Idaho. the overtopping 



Figure 1 .  Comparative V l e w  of Natural Landslide Dams and Han-Made Dams. 

\ 



f a i l u r e  of the  Hancaro landslide-to-d dam i n  Peru. and the possible 
f a i lu re  of the . recently formad landSlidE blockege of S p i r i t  Lake, near Uount 
St. Helens i n  Washington. 

Other inve@tigacors of dam breach outflows have developed physically 
baaed models. 

The f i r s t  ms Cristofano (1965) who derived an equation which related 
the force of the  eloving water through C h .  breech t o  the shear strength of 
the s o i l  pa r t i c l e s  on the bottom of the breach and i n  t h i s  manner developed 
the r a t e  of erosion of the breach channel a s  a function of th. ra te  of 
change of =car flowing through the breach. Ih arsuwd the brsach bottom 
width to be constant with tila aad always of trapezoidal shape in  which the 
s ide  slopes of the trapezoid w r e  determinr by the  angle of repose of the 
breach material. sad th. bottom s lop .  of ch.  breach channel was equal to the  
in terna l  f r i c t i o n  angle of the breach matrrial.  An a rb i t r a ry  empirical 
coeff ic ient  which was c r i t i c a l  t o  th. model's prediction n a  a l so  u t i l ized .  

Ilarris and Wagner (1967) used the Schoklitsch sediment transport aqua- 
cion and considered the breach to commence its dovnv.rd progession imad i -  
a t e ly  upon overtopping, and the erosion of the breach ms assumd t o  
progress t o  the bottom of th. dam. Brom and Rogers (1977) presented a 
breach model vhich us8 based on the work of krris and Wagner. 

Most recently Ponce and Tsivoglou (1981) presented a ra ther  
compucatiorully complex breach erosion model vhich coupled the Kayer-Peter 
and Huller sediment cransport equation to the one-dimensional d i f f e r e n t i a l  
equations of unsteady flow and r a d i a n t  conservation. Reservoir storsge 
depletion w u  included in  th. upstresm boundaq equation used i n  conjunction 
v i c h  the unsteady flow equations. The s e t  of d i f f e r e n t i a l  equations n s  
solved with a four-point implici t  f i n i t e  difference scheme. Flw resis tance 
was reprereaced through use of t h e  Manning n. Breach vidth n s  empirically 
related t o  the r a t e  of breach flow. A small r ivu le t  vas assumed to be 
Lni t ia l ly  present along the flow path. "Outflow a t  s t a r t  of the computation 
is a function of the assumed i n i t i a l  s i z e  of the r ivulet .  Progressive 
erosion widens and deepens the r ivule t ,  increasing outflow and erosion r a t e  
i n  a self-generating manner. The upper cross-section on the sloping 
dormscream face creeps upstream across the dam top u n t i l  L t  reaches the 
upscream taer ,  uiureby rate of f l w  and erosion increase a t  a f a s t e r  rate .  
If  outflow increases enough t o  l o w r  the reservoir  level  f a s t e r  than the 
c h a n d  bed erodes. both o o t f l w  and arosion gradually diminish. Of course, 
outflow v l l  avencually deersas* evm i f  the breech bed erodes a11 the vsy 
dorn t o  the stream bed. This mode of f a i lu re  crea tes  the outflow hydrograph 
la the  s h p e  of A sharp but neverch.ler8 gradual flood wave.' Ponce and 
Tsivoglou coaparad th. model's predictions with ohearvations of a breached 
landslide-formed dam on t h e  Hantaro River i n  Peru. The r e su l t s  were 
considered good. iiowever, they were influenced by cha judicious select ion 
of the Manning n ,  the breach width-flow re la t ion  parameter, and a 
coe f f i c i rn t  i n  the sediment transport equation. although Ponce and Tsivoglou 



s t a t e d  t h a t  t h e  m l e c t e d  va lues  were wi thin  each one's  t easo lub le  range of 
Also, problems of a numerical computational nature  were a l luded 

t o  in connection v i t h  solving t h e  i m p l i c i t  f i n i t e  d i f f e r e n c e  unsteady flow 
egucltions. They a l s o  implied that f u r t h e r  Work was needed t o  improve the  
breach width-flow r e l a t i o n  and i n  developing a r e l a t i o n  between t h e  Manning 
n and the hydraul ic lsedicnnt  c h a r a c t e r i s t i c s  of the  breach channel. 

The breach' e ro r ion  w d e l  presented i n  t h i s  paper d i f f e r s  s u b s t a n t i a l l y  
from those previously reported.  A summation of t h e  important d i f fe rences  
v i l l  be given a f t e r  t h e  model has been completely descr ibed i n  t h e  next 
sec t ion .  

HODEL DESCRIPTION 

The breach e ros ion  modal ( W C H )  s f n u h t e s  t h e  f a i l u r e  of  .n u r t h e n  
dam as shorn i n  Pig. 2. The dm my be homOgene0~ o r  it may cons i s t  of too 
m a t e r i a l s ,  an ou te r  zone v i t h  d i s t i n c t  l a t e r i a l  properCies ( b  f r i c t i o n  
angle .  C - cohesion, DS0 - averags g r a i n  s i z e  (ad. and y - u n i t  ve igh t )  urd  
m inner core v i t h  its a. C ,  DS0, and y values. ALSO. t h e  d o m r t r e m  f a c e  
of the dam may be s p e c i f i e d  a s  h v i n g :  1) l g r a s s  covsr  v i t h  s p e c i f i e d  
length  of e i t h e r  good o r  f a i r  s tand,  2) mater ia l  i d e n t i c a l  Lo tb. o u t e r  
por t ion  of the  dam, o r  3) m a t e r i a l  of l a r g e r  g r a i n  s i z e  than t h e  o u t e r  
por t ion.  The geometry of the  domatream face  of  t h e  d m  is described by 
speci fying the  top of the  dam (Au), the  bottom e levac ion  of t h e  dam (I3 ) o r  
o r i g i n a l  streambed e l e v a t i o n ,  and i ts s lope  a s  g iven  by t h e  r a t t o  1 
( v e r t i c a l )  : ZD (hor izon ta l ) .  Then. the  geometry of t h e  upstream face  of 
the  dam is described by speci fying its s lope  a s  the  r a t i o  1 ( v e r t i c a l )  : 20 
(hor izon ta l ) .  I f  the dam is man-made it is f u r t h e r  descr ibed by speci fying 
a f l a t  c r e s t  width (We,) and a spil lway r a t i n g  t a b l e  of spi l lway flow vs. 
water e l eva t ion ,  i n  which the  f i r s t  e l e v a t i o n  represen t s  t h e  8pillway 
cresc. Naturally formad l a n d s l i d e  dams are assumed t o  not have a f l a t  c r e s t  . 
o r ,  of course, a spillway. 

The s torage c h a r a c t e r i s t i c s  of the r e s e r v o i r  a r e  descr ibed by specify- 
ing a t a b l e  of su r face  a r e s  (S,) i n  u n i t s  of ac re - f t  vs. water e l e v a t i o n ,  
the  i n i t i a l  water su r face  e l e v a t i o n  (Ai) a t  the heginning of the  s imulat ion,  
and a t a b l e  of ce re rvo i r  i n f l o w  (Pi) i n  c f s  vs. the hour of t h e i r  occur- 
rence (Ti). 

I f  m overtopping f a i l u r e  is rimulaced, t h e  water l e v e l  (HI i n  t h e  
r e s e r v o i r  mut exceed the  top of the dam before any e ros ion  occurs. The 
f i r s t  r ty lu  of the  e ros ion  a r e  only along t h e  dounstream face  of t h e  dam a# 
denoted by the l i n e  A-A i n  Fig. 2 where, i n i t i a l l y  i f  no g r a s s  cover e x i s t s ,  
a -11 rectangular-shaped r i v e l e t  is aaaumd t o  e x i s t  a long t h e  face.  An 
eroaion channel of depth-dependent width is g radua l ly  c u t  i n t o  the  down- 
stream face  of the  dam. The flow i n t o  the  channel i s  determined by the 
broad-created weir re la t ionsh ip :  



Figure 2. Side V i e w  ul 0;lm Slruwii~g Conceptualized Overtopping Failure Sequrncr. 



i n  which Q is the f l o v  i n t o  t h e  breach c h n n e l ,  Bo is  t h e  ins tantaneous  
width of &e i n i t i a l l y  rectangular-ahaped channel,  and Hc is  the  eLevation 
of the  breach bottom. As t h e  breach erodes  i n t o  the  dovnstream face  of t h e  

the breach bottom e l e v a t i o n  (Rc) remains a t  t h e  top  of the  dam (AU), 
and the  mst upstream po in t  of t h e  breach channel moves a c r o s s  t h e  c r e s t  of 
the  dam tovards the  dam's upstream face. Uhen the bottom of the  e ros ion  
channel has a t t a i n e d  t h e  p o s i t i o n  of l i n e  B-B i n  Fig. 2. t h e  breach bottom 
(He)  r t a r t s  t o  erode v e r t i c a l l y  dovnward. The breach bottom is allowed t o  
progress  dovnvard u n t i l  it reaches the  bottom e l e v a t i o n  of the  dam (He) o r  
i n  unusual circumstances t o  an  e l e v a t i o n  (H,) t h a t  may be s p e c i f i e d  arr lover  
than the  bottom of t h e  d a m .  

I f  the dovnstream f a c e  of t h e  dam ( l i n e  A-A i n  Pig. 2) h a  a g r a s s  
cover,  the  ve loc i ty  of the  overtopping flow along the  g rassed  dovnst reaa  
f a c e  is coaputed a t  each time s t e p  by t h e  Xannfng equat ion.  This v e l o c i t y  
is compared with a s p e c i f i e d  maximum pecmisaible v e f o c i t y  f o r  graae-l ined 
channels (sea Chow. 1939). F a i l u r e  of the  doun8tream f a c e  vla e ros ion  is 
i n i t i a t e d  a t  the ti= when t h e  permiss ib le  v e l o c i t y  is  exceeded. At t h a t  
t ime a s i n g l e  r i v u l e t  having dimensions of one ( f t )  dep th  x two u i d t h  is 
i n s t a n t l y  created along the  downstream face .  Erosion w i t h i n  tha r i v u l e t  is 
a l loved  t o  proceed a s  i n  t h e  u s e  vhere a g r a s s  cover docs not  e x i s t .  The 
v e l o c i t y  (9) along the dovastream face  is computed a0 f o l l o v s a  

i n  which q ir the overtopping flow p e r  foot  of c r e s t  l eng th ,  (8-Kc) is t h e  
hydros ta t i c  head ( f t )  over t h e  crest, n' is the  Manning c o e f f i c i e n t  f o r  
grass- l ined channels (Chow, 1959), a and b a r e  f i t t i n g   coefficient^ required 
t o  represent  i n  mathematical form the g raph ica l  curves g iven i n  Chow. 

I f  a piping breach is simulated.  the  v a t e r  l e v e l  (H) i n  t h e  r e s e r v o i r  
must be grea te r  than the  assumed center- l ine  e leva t ion  ( H  ) of the i n i t i a l l y  
rectanguiar-shaped piping channel before the  s i r e  of c%e pipe s t a r t s  t o  
inc rease  via erosion.  The bottom of the  Pipe is eroded v e r t i c a l l y  dovnwrd 
whi le  i ts  top erodes a t  t h e  same r a t e  v e r t i u l l y  upwards. Thc. f lov i n t o  the  
p ipe  is  control led  by o r i f i c e  f l o v ,  id., 

i n  which % is  t h e  f l o v  ( c f s )  through t h e  pipe ,  g 1s t h e  g r a v i t y  
a c c e l e r a t i o n  constant .  A is the  cross-sect ional  a r e a  ( f t  ) of t h e  pipe 
channel, (Ii-Flp) is the  h y d r o s t a t i c  head ( f t )  on the  p ipe ,  L is  t h e  length  
( f t )  of the pipe channel, D is the  diameter o r  width ( f t )  of t h e  p ipe ,  and f 
is the  Darcy f r i c t i o n  f a c t o r  computed from t h e  f o l l o v i n g  mathematical 
representa t ion of the Hoody curves (Morris and Yiggert. 1972): 



i n  which f L t h e  M r c y  f r i c t i o n  faccor  and Nu is t h e  Reynolds number. AA 
t h e  top  e levac ion  (8 of the. oipa erode8 v e r t i c a l l y  upward, a point  is  
reached when t h e  f l o e  changes from o r i f i c e - c o n t r o l  co weit-control .  The 
c ranr ic lou  is a s r u u d  to occur vhea t h e  fo l lov lng  i n e q c u l i c y  La s a t i s f i e d :  

The weir f l o v  18 then governed by Eq. (1) i n  which R is  equ ive len t  t o  t h e  
bottom e l e v a t i o n  of t h e  p ipe  and Bo f r  the  width  of  e%e p ipe  at  the i n r t a n t  
of t r a n s i t i o n .  Upon reaching t h e  i n s t a n t  of flow t r e n r i t i o n  from o r i f i c e  t o  
weir, ehe remaining m a t e r i a l  above t h e  top of t h e  p i p e  and belov the cop of 
the  dam i a  a s r u w d  t o  c o l l a p s e  and is t r a n r p a r c r d  along tho breach channel 
a t  t h e  c u r r e n t  r ace  of sediment transport b e f o r e  f u r t h e r  e r o r i o n  occurs.  
Tho e r o s i o n  then proceeds t o  c u t  a channel p a r a l l e l  to and a long c h  remuin- 
ing por t ion  of t h e  domatream taco of the  dam beeween t h e  e l e v a t i o n  of t h e  
boctom of t h e  pipe and the  bottom of the  dam. The r e m i n i n g  e ros ion  process  
Ls q u i t e  r l m i l a r  t o  chat  desc r ibed  f o r  the  overtoppinq type of f a i l u r e  v i t h  
ehe breach channel nov i n  a p o r i t i o n  r l m i l a r  co l ine  A-A i n  Pig. 2. 

The preceding genera l  d e s c r i p t i o n  of the  e r o r i o n  process  vrr f o r  a man- 
made dam. If  a l a n d s l i d e  d m  i r  sinnrlated t h e  procams is i d e n t i c a l  excep t ,  
due t o  t h e  asrumption chat  t h a  l a n d r l i d e  dam ha8 no c r e s t  width (Wcr). the  
e ros ion  i n i t i a l l y  coorwncea wi th  t h e  breach channel i n  t h e  p o r i t i o n  of l i n e  
B-B i n  Fig. 2. A f a i l u r e  m d e  of overtopping o r  p iping m y  be i n i t i a t e d  f o r  
a landslide-formed dam. 

Breach Width 

The u c h o d  of decerminlng t h e  width of che breach channel is a c r i t i c a l  
c o m p o ~ n e  of any breach w d e l .  In  t h i s  w d e l  t h e  v i d t h  of t h e  breach is 
dynamically c o a t r o l l e d  by tro mchanisma. The f i r s t .  a r r u m s  t h e  breach has 
.a LnLcial r ec tangu la r  shape a8 shorn i n  Pig. 3. The width of t h e  breach 
B is governed by t h e  following r e l a c i o n  

Bo - Br Y (11) 

i n  which Br is a faccor  bared on o p t i m ~ ~  channel h y d r a u l i c  e f f i c i e n c y  and y 



is  the depth of flow i n  the breach channel. The paranerer Br has a value of 
2 for  overtopping fa i lures  while for  Piping f a i lu re s ,  8, i s  se t  t o  1.0. The 

..sums that  y is the c r i t i c a l  depth a t  the entrance t o  the breach 
channel, i.e.. 

y - 2/3(H-Hc). ( 1 2 )  

The second mechanism control l ing the breach vldth is derived from the 
s t a b i l i t y  of s o i l  slopes (Spangler, 1951). m e  i n i t i a l  rectangular-shaped 
channel changes ro a t r rpezoidal  channel when the s ides of the breach chan- 
ne l  collapse, forminq an angle (d with the ver t ica l .  The collapae occurs 
when the depth of the breach cut  (H') reaches the c r i t i c a l  depch (8')  which 
i s  a function of the dam's msterial j roper t ies  of lnceraal  f r i c t i o n  ( b ) ,  
coheaion (C), and unit  m i g h t  (y), i.a.. 

- .  
4 C coe ) #in BI;-! . . .  . '%' k 1,2,3 (13) 

Y [ l  - coa - 6)1 

i n  which the subscript k denotes one of three successive collapse conditions 
as shorn i n  Fig. 3, and 9 is the angle tha t  the s ide of tha breach channel 
~ k e s  with the horizontal as  shown i n  Pig. 4. Thus, the angle ( 9 )  o r  (d a t  
any time during the breach formation is  given as  follows: 

. . . . . .  8 -  9“% (14) 

9 -  $ . . . . . .  % ' %  (15) 

B o - B r y  . . . . . .  k -  1 (16) 

. . . . . .  8o - k > l  (17) 

8 o m - B r y  . . . . . .  when H1 = Hi (18) 

a - 0 . 5 ~  - !, (19) 

where : 



Figure 3. Front View of baa ulL11 Urcilcl~ Formation Sequence. 
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Figure 4 ,  Front View of Dam with Breach. 



The subscript (k )  is incrementad by 1 a t  the in s t an t  vhen R > YI;. h Eq. 
(22). the term (y13) is rubtractad from H' to  give the accuaf free-standing 
depch of breach cuc i n  uhich the supportfng influence of che vatar  on the 
scabi l icy  of the s ides  of che breach La taken i n t o  account. Through t h i s  
~ c h a n l s m ,  i c  i r  posslble for  che breach t o  widen a f t e r  the peak outflow 
chrough che breach has occurred s ince  the Clov depch ( 7 )  diminishes during 
the receding flow. 

Erorioa is assumed. t o  occur squal ly along the bottom and s ides  of the 
breach channel except uhen' the s ides  of the brsseh channel collapse. 
Thereupon chs breach bottom is aslumed not co continue t o  erode dovowatd 
u n t i l  che volum of collapsed nu te r i a l  along the breach is removed a t  the 
r a t e  of the aedimnc Cranaporc u p a e i t y  of the breach channel a t  the ln s t an t  
of collapse. After Chis c h a r a c t e r i r t i c s l l y  shor t  pause, the breach bottom 
and r ides  continua to  erode. 

When landsl ide dams are  simulated. che r e l a t i v e l y  long breach channel 
lengths comparrd to  those of men-made dam suggest chat the uidth fo r  the 
channel ba computed apart  from Che mcrance width of the breach. k, Chis 
case, y in  Eq. (11). (16). ( 1 8 ) .  and (22) is computed a s  c h .  normal uniform 
depch (yn) i n  the breach channel rachrr chan the  c r i c i c a l  depch given by 
Eq. (12). Equacioaa fo r  compucing c h  n o w 1  channel depch are  presented i n  
a subsequent section. 

Reservoir Level Decerminacion 

~ o n r e r v a t i o n  of mess is used co compute the  change i n  che reservoir  
wacar surfaca elevat ion (H) due to  t h e  influence of reservotr  inf lov (Qi), 
spillway outf lou (Q ), c res t  overflow (Qo), breach oucflov (Qb) ,  and the 
reservoir  storage c ~ r a c t e r i r t i c s .  The conservation of m a s  over a time 
scsp i n  hours is represented by the folloving: 

i n  which yl 2. the  c b q e  i n  rncsr surface elevaclon durinq the cim 
in te rva l  (&), and S is the aurtace area i n  acres  a t  e levat ion 8. A l l  
t l o n  a re  expressed fn  uni t s  of c f r  and Che bar (-) ind ica tes  the flow is 
averaged over the c i a  step. bar ranging  Eq. (23) gieldo the  following 
expression for chr change i n  the rass rvoi r  Water surface: 



The n s e r v o i r  e l eva t ion  (8 )  a t  time ( t )  can e a s i l y  be obtained from t h e  
r e l a t i o n ,  

H - H ' + M  (25) 

in w h i c h  Kt is the r e s e r v o i r  e l e v a t i o n  a t  time t - A t .  

The rese rvo i r  inf low (ai) is determined f r o 3  t h e  spec i f i ed  t a b l e  of 
inflows (q i )  VS. cime (Ti). The s p i l l v a y  flow (Qs) is determined from t h e  
s p e c i f i e d  t a b l e  of spi l lway flows (9,) vs.  r e s e r v o i r  e l e v a t i o n  (R). The 
breach flow (Qb) is computed from Eq. ( 2 )  f o r  piping flow. When the  breach 
f l o v  11 weir-type, Eq. (1)  is used vhen iic - Nu; however, vhen Hc < Nu, the  
following broad-crested veir equat ion is used: 

- 3 B, (H - H ~ ) ' "  + 2 t a n ( &  (ti - A ~ )  2.5 
Qb (26) 

i n  vhich B, Fs given by Eq. (16) o r  Eq. ( 1 7 )  and a is giv8n by Eq. (19). 
The c r e a t  overflow is computed a s  broad-crested v e f r  flow from Eq. (11, 
vhere Bo is replaced by the  c r e s t  length of the  dam and He l a  replaced by 

Ru. 

Breach Channel Hydraulics 

The breach flow is assumed t o  be adequately descr ibed by quasi-steady 
uniform f l o v  a s  determined by applying the  P(anninq open channel flow 
equation a t  each A t  time s t e p ,  lee. ,  

1.&9 soa5 A ~ ' ~ ~  
% ‘ p0.67 (27) n 

i n  which S - I/ZD, A is the  channel cross-sect ion a r e a ,  P is t h e  wetted 
perimeter of the channel. and n is the Manning c o e f f i c i e n t .  In t h i s  model. 
n is computed using the  S t r i c k l e r  r e l a t i o n  which is based on t h e  averaae 
a r a i n  r i s e  of the m a t e r i a l  forming the  breach channel,  i.e., 

n - 0.013 DS0 0.167 
(28) 

i n  vhich DS0 represent8  the  average g r a i n  s i z e  diameter expressed i n  mm. 

Ths cue of quasi-stead? uniform f l o v  i s  considered appropr ia te  because 
t h e  e x t r e ~ l y  s h o r t  reach of breach channel. very s t e e p  channel s lopes  
(l/ZD) f o r  man-made dams. and even i n  t h e  care of l a n d s l i d e  dams vhere t h e  
channel length is g r e a t e r  and the s lope is smal ler ,  c o n t r i b u t e  t o  produce 
extremely small varfacion i n  flow d t h  d i s t ance  along the  breach channel. 
The use of quasi-steady uniform flow i n  c o n t r a s t  t o  the  unsteady flow 
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aquacions a# used by Ponce and T ~ l v o s l o u  (1981) g r e a t l y  s impl i f ie r  the 
hydraulic8 and computational algorithm. Such s i ~ l i f i c a t i 0 ~  is conrldered 
comnrnsuratr with th r  other  s implif icrcionr  inherent i n  the treatment of the 
breach development i n  dam# f o r  which precise measurements of material 
propert ies  a re  lacking or  impossible t o  obtain and the wide variance vhich 
exists i n  such proparciea i n  mny  dams. The simpZftfad hydraulics 
el iminrtas  troubloome numerical compucacfon problem and enables the breach 
model co requirr  only minimal computational ramourcer. 

When the breach channel i a  rectangular,  the followfag r r l a t fon r  e x i s t  
between depch of flow (yn) and dirchargr (%): 

0.6 

1 (29) 

i n  which Bo i r  defined by Eqr. (16-18). 

When the breach channel i r  Craperoidal, tho following a lgor i tha  bared 
on Newton-hphron i t e r a t i o n  is used to  compuce the depth of flow (9,): 

. 
i n  which P - l/cor( O). (36) 

Th. ruperrcr ip t  (k) is an i ta rac ion  councer; the i t e r a t i o n  continuer u n t i l  



h e  f i r s t  e s t iu te  f o r  yn is  obtained from t h e  fo l loMng:  

i n  vhich 8' is the  breach channel top width at  the  v a t e r  depth (3,) a t  ( t -~ t ) .  

S e d i w n t  Transport 

The r a t e  a t  uhich th. brsach 1s eroded depends on t h e  a p e c i t y  of t h e  
f louing water t o  t r a n s p o r t  tlu eroded arterial. ?he Mayer-Peter and W l e r  
sediment t r anspor t  r e l a t i o n  as modified by S M r t  (1984) f o r  a t eep  channels 
is used. i..., - ,- 

where: 
T - a '  TC) 

a '  - cos  8 ( I .  - 1.54 t a n  4) 

i n  uhich Qs is t h e  sediment t r anspor t  r a t s  ( c f r ) :  Djo. DS0, Dgo (mm) a r e  
g r a i n  r i z u  at which 30, 50, and 90 percent of the  coca1 weight is f i n e r ;  b 
is the  hydraul ic  depth of flow ( f t ) ,  S 1s t h e  s lope of the  dovnstream face  
af th. dam; and 7; is the  shield^' c r i t i c a l  shear  s t r e s s .  

Breach Enlargement By Sudden Collapaa 

rt is poss ib le  f o r  t h e  breach t o  be enlarged by a r a t h e r  sudden 
co l l apse  f a i l u r e  of the  upper port ions of dam i n  the  v i c i n i t y  of the  breach 
developlocnt. Such a co l l apse  would c o n s i s t  of a wedge-shaped por t ion of the 



dam h v i n g  a v q r t i c a l  dimension (Yc) a8 ahova i n  Fig. 5. The collapse would 
be due to  the pressure of che Water on the upatream face of the dam 
exceeding the r e a i r t l v e  forcer  due t o  shear and cohesion which keep the 
wedge i n  place. Uhen chis occurs the wedge is pushed'to the r ight  in  Fig. 6 
and is then transported by the escaping water through t h e  now enlarged 
breach. When col lapre occurs, the erosion of the breach ceases u n t i l  the 
volume of the collapsed wedge is transported through the breach channel a t  
the transport r a t e  of the water e s c a p i ~  Chrouqh the ruddenlp enlarged 
breach. A check fo r  collapse is made a t  each ~t time s t ep  during the 
simulation. The collapae check conaiscs of assuming an i n i t i a l  value for  Yc 
of LO and than ruming the forces act ing on che wrdge of height, Yc. The 
forcer  a re  chore due to  the water pressure (P,) and the reslscing forces 
which are  the shear force (Psb) act ing along che bottom of the wedge, the  
shear force (P,,) act ing along both r ider  of the mdge,  the  force (PC 

act ing along the aid81 of the mdge. Thus, co l lapre  occurs i f  
to  cohesion slow the wedgr boctom and (PC.), the force due to  co 

where: 
Pw - 0.5 62.P (Yc + 2 hd) (50) 

2 
?sb 

- tm af(y  - 62.4)o.s zu a yc + Y B Wcc YCC 

0.5 ZD i tZ + 0.67 62.4 hd %i B + 62.4 m1 B yn yc )  (51) 

2 
Fra 

= YK can j YC !uCC + (ZU + W))YCl (52) 

PCb 
= C B ~ ~ W ~ ~  + (ZU + ZD) ye I (53)  

i n  which 

K = ( 1  - s i n  d ) l ( l  + s i n  a) ( 5 5 )  

s = Bo + Hc s i n  " 
2 0.5 

20 - ( 1  + Z D )  

ZlJ, ZD, Ycc, yn a re  deflnad i n  Pig. 5. The top vidth (B) of the 
in the breach channel is dettned by Eq. (11) o r  Eq. ( 3 3 ) .  and 

a is defined i n  Pig. 4 a d  Eq. (19). 

If cha i m q u a l i t y  of Eq. (49) is not s a t i s f i e d  w i t h  the f i r s c  t r i a l  Ye, 
then no collapre occurs a t  chi8 tiw. If it Lr sac is f ied .  Ye is increased 
by 2 f t  and Eq. ( 4 9 )  is again rvaluated. This cycle continues u n t i l  the 
i n e q u l l t y  is not sa t i s f ied .  Then tha f i n a l  value f o r  Ye is assumed t o  be 
Ye-1. 



Figure 5. S ide  V l e w  o f  Uam Sl~vwtng the  Forces ul1ic11 Determine the  P o s s i b l e  Col lapse  or  the  
Upper PorLivn (Yc) of the  Uam. 



C o ~ u t a c f o n a l  Algorithm 

The sequence of computations i n  the model a re  l t a r a t i v e  since the Clow 
in to  the breach is dependent on the bottom elevat ion of the breach and its 
width while the breach propert ies  a re  dependent on the sediment transport 
capacity of the. breach flow. and the transport capacity is  dependent on the 
breach s i ze  and Clow. A simple i t e r a t i v e  algorithm is used to  account for  
the mucud1 dependence of the flow, erosion, a d  breach properties. An 
estimated incremental erosion depth (MA ) is used a t  each tian s tep  t o  
s t a r t  the i t e r a t i v e  computation. This estimated value can be extrapolated 
from previously computed incremental erosion depths a f t e r  the f i r s t  few tima 
steps. The computational algorithm tollows: 

1. increment the time: t = t ' + A t :  
t I , 

2. compute Rc using esr laa tad  AHc : Rc - lic - dBc: 
, I 

3 compuce raservoir  elevation: H - R + AH . where &ti is an 
astLaated incremental change i n  the reservoir  e levat ion as  obtained 
by e x t r ~ p o l a c i o a  from previoue changer and H' is the rasarvoir 
e levat ion a t  time ( c ' ) ;  

4. compuce 6 6$, Go associated with elevat ion R; 
SP' 

5. compute &I from Eq. (21)  using the prevloualy computed breach flow 
(Qb); 

6. compute raservoir  elevation: H - H' + AH; 

7. compute breach flow (Qb) u s i w  Eq. (1). Eq. (2). o r  Eq. (26); 

8. cor rec t  breach flow f o r  domrcream subwmence: - 
Qb - SbQb, where Sb - 1.0 - Yt - lic 

'E - He - 0.67) i n  which yC is 

the ta i lwater  depth due t o  the t o t a l  outflow (Qb + Q, + Qo), and 
is computed from the Wnning equation applied to  the !ailwatar 
cros8-section; 

9 .  compute Bo, a, B, P, and R t o r  the braach channel using Eqs. (16-19) 
33-34) ; 

10. compute sediment transport race (Qs) from Eq. (40); 

11. c ~ u t e  bB, aefo l lows:  dBcm3600 ~ ~ Q , / [ P ~ L ( I - P ~ ~ ) ]  

i n  which L is the length of the breach channel which -9 be e a r f l y  
computed from the geometric relat ions sham i n  Pig. 2, P is the 
porosity of the breach material,  and Po is the t o t a l  perf&cer of 
che breach. Po - Bo + 2(RU - Ac)/cor a: 



12. compute ARC wlth  t h e  e s t i m t e d  value  Mc: 
- 

i f  100(68' - ) / a  Ii E, h e r e  E i s  an e r r o r  to le rance  i n  percent 
(an inpu tCto  thg .od$l  having a value  betveen 0.1 and 1 . 0 ,  then 
the so lu t ion  f o r  AH and t h e  associated o u t f l o v s  Qb. Q, and Qo a r e  
considered accep tab l f ;  i f  the  above i n e q u a l i t y  is not s a t i s f i e d  
s tqp  (2) i s  returned t o  u i t h  the  recencly computed AH replacing 

t h i s  cycle is repeated u n t i l  convergence is  a t t a i s e d ,  
usual ly  within 1 o r  2 Iterations. 

13. check f o r  co l l apse ;  

14. ex t rapo la te  e s t ima tes  f o r  M, and bH ; 

15. if t is less than t h e  s p e c i f i e d  dura t ion  of the  computation (t,) 
re tu rn  t o  s t e p  1; and 

16. p l o t  the outflow hydrograph c o n e i s t i q  of t h e  t o t a l  flow (Qb+Qs+QO) 
computed a t  each time s t ep .  

Computational Requirements 

The bas ic  time s t e p  ( n t )  is s p e c i f i e d ;  however vhen rap id  eroaion t akes  
p lace  the bas ic  time s t e p  i s  automat ica l ly  reduced t o  bt120. Thc 
s p e c i f i e d  value f o r  t h e  b a s i c  time s t e p  is usua l ly  about 0.02 h r s  with 
s l i g h t l y  l a r g e r  values acceptable  f o r  l ands l ide  dame. For t n i c a l  
a p p l i c a t i o n s ,  the BREACR model r equ i res  less thm 10 sec0ndS of CPU time on 
a Prime 750 computer and l e a s  than 2 seconds on an IBM 3601195 computer, 
both of uhich a r e  main-frame computers. Although i t  has not  been used on 
micro-computers, i t  would be q u i t e  amenable t o  such app l i ca t ions .  

The model has displayed a l ack  of numerical i n s t a b i l i t y  o r  convergence 
problems. The cosrputationa Show very l i t t l e  s e n s i t i v i t y  t o  A reasonable 
v a r i a t i o n  i n  bas ic  t ime s t e p  s i ze .  Numerical experimentation i n d i c a t e s  t h a t  
as the time s t e p  is increased by a f a c t o r  of 4, the  computed peak flow (Qp) 
time of peak (Tp), and f i n a l  breach dimtneions vary by less than 10, 4, and 
0.5 percent. respect ively .  

Comparison With R e v i o u s  Models 

The BREACH model d i f f e r s  from t h e  models of Cr i s to fano  (1965) and 
Karris and Wagner (1967) i n  the  following s i g n i f i c a n t  ways: 

1) The oedimtnt t r anspor t  a lgor i thm u t i l i t a d ,  2)  t h e  method used f o r  
changing the breach sbpe and width, 3)  the  de lay  i n  breach e ros ion  
domward u n t i l  t h e  dovnrtream f a c e  has been s u f f i c i e n t l y  eroded, 4) the  
in t roduct ion of a poesibl. co l l apse  mechanism f o r  breach e n l a r g e w n t .  
5)  the accomodation of a piping f a i l u r e  mode, and 6 )  t h e  cons ide ra t ion  
of pors ib le  t a i l u s t e r  subwrgence e f f e c t s  . o n  t h e  breach flow. 
S i m i l a r i t i e s  a r e  t h e i r  s i m p l i c i t y  of the computational algori thm, the  



we o t  t h e  DS0 g r a i n  size and i n c e r n a l  f r i c e i o n  ang le  ( 4 ) .  and t h e  
assumption of quas i - s t eady  uniform flow hydrau l i c s .  

The BREACB model d i f f e r s  from the  model r epor ted  by Ponce and Tsivoglou 
(:gal) i n  t h e  fo l lowing s i g n i f i c a n t  ways: I )  i tems 1,2,4.5, and 6 a s  seated 
above. 2) the  much simpler computational  a lgor i thm used i n  BREACH, 3) the  
use of t h e  i n t e r n a l  f r i c t i o n  ang le ,  4) t h e  use  of t h e  D50 g r a i n  s i z e  f o r  
determining the  Manning n and 5) cons ide ra t ion  of s p i l l v a y  f l o v s  fo r  mn- 
made dams. S i m i l a r i t i e s  between the  two models inc lude  t h e  g radua l  
development of the  breach channel along the  downstream f a c e  of the  dam p r i o r  
t o  its eroeion v e r t i c a l l y  through t h e  dam's crest, t h e  use  of t h e  Manning n 
f o r  t h e  breach channel hydrau l i c s ,  and t h e  way i n  which the  r e s e r v o i r  
hydrau l i c s  a r e  included i n  t h e  development of t h e  breach. 

UODEL APPLICATIONS 

The BREACR model ves app l i ed  to th ree  e a r t h e n  dams t o  determine t h e  
outflow hydrograph produced by a gradual  breach of each. The f i r s t  m a  an 
a c t u a l  piping f a i l u r e  of t h e  m~n-made Teton dam i n  Idaho, t h e  second was m 
a c t u a l  overtopping f a i l u r e  of t h e  landslide-formed dam which blocked t h e  
U n t a r o  River i n  Peru. and the  t h i r d  was a h y p o t h e t i c a l  p ip ing  f a i l u r e  of 
the l a n d s l i d e  dam which blocks tha  n a t u r a l  o u t l e t  of S p i r i t  L a b  near Mount 
St. Heleas i n  Uashingcon. 

Teton Dam 

The Teton Dem. a 300 f t  high ea r then  dam v i t h  a 3000 f t  long crest and 
262 f t  depth of s t o r e d  water amounting t o  about 250,000 a c r e - f t ,  t a i l e d  on 
June 5. 1976. According t o  a r epor t  by Ray. ec. a 1  (1976) t h e  f a i l u r e  
s t a r t e d  a s  a p iping f a i l u r e  about IO:00 and slowly inc reased  the  race  of  
outflow u n t i l  about 12:OO noon when t h e  por t ion  of che dam above t h e  p iping 
hole col lapsed and i n  the  next few minutes (about 12 minutes according t o  
Blancon (1977)) t h e  breach became f u l l y  developed a l lowing a n  es t imated 1.6 
t o  2.6 mil l ion  c f s  (bes t  e s c i a u t e  of 2.3) peak flow (Brovn and Rogers, 1977) 
t o  be discharged i n t o  the  v a l l e y  b l o w .  A t  t h e  time of peak flow the breach 
vaa es t imated from photographs t o  be trapezoidal shape havinq a top width a t  
the  o r i g i n a l  water s u r t a c e  e l e v a t i o n  of about 500 E t  and s i d e  s lopes  of 
about L v e r t i c a l  t o  0.5 hor izon ta l .  Af ter  che peak aucf low the  outf low 
gradua l ly  decreased t o  a comparatively low flow i n  dbout f i v e  hours a s  t h e  
r e s e r v o i r  v o l u m  was depleced and t h e  s u r f a c e  e l e v a t i o n  receded. The 
domacream f a c e  of t h e  dam had a s lope  of 1:2 and the  ilpstream face  L:2.S. 
The crest v i d t h  vas  35 f c  and the  bulk of t h e  breach m a t e r i a l  vaa a D sire 
of 0.03 m. The inf low t o  t h e  r e s e r v o i r  during t s i l u r e  was insignZ8icant 
a d  the  r e s e r v o i r  s u r f a c 8  a r e a  a t  c i a  of f a i l u r e  vas  abouc 1950 acre-ft .  

The BETACR model ma app l i ed  to the  piping generaced f a i l u r e  of t h e  
Tecon Dam. Tha c e n t e r l i n e  e l e v a t i o n  t o r  the  p iping breach v e s  I60 f t  above 
t h e  bottolp of t h e  dam. and an i n i t i a l  v i d t h  of  0.1 t t  vaa used f o r  t h e  
assumed square-shaped pipe. The mate r i a l  ~ r O P * f t i a S  of t h e  breacl) v e r e  
assumed a s  follows: 4 - 40 deg, C = 250 l b / f t  , and y = 100 l b / f t  . The 



S t r i c k l e r  equation m a  judged not t o  k app l i cab le  f o r  t h e  extremely f i n e  
breach mater ia l ,  and the n value computed as 0.013 from a b r c y  f r i c t i o n  
f a c t o r  baaed on the DSO g r a i n  s i te and t h e  body curves (Xorr is  and Yigger t ,  
1972). The computed outflow hydrograph is shovn i n  Fig. 6. The timinq. 
shape, m d  aagnicude of t h e  hydrograph compares q u i t e  well  wi th  t h e  
est imated a c t u a l  values.  The computed peak outflow of 1.3 mi l l ion  c f s  
ag rees  v i t h  the b a t  e s t i n u t e  uade by t h e  U.S. Geological  Survey and the  
rime of occurrence is  a l s o  the  same. The computed breach width of 460 f t  
ag rees  c lose ly  w i t h  t h e  est imated value of 500 f t  a t  t h e  e l e v a t i o n  of t h e  
i n i t i a l  r e se rvo i r  water surface.  A l a r g e r  es t imated a c t u a l  breach width of 
650 f t  breach v id th  cns  reported by Brom and Rogers (1977); houever t h i s  
was the f i n a l  breach width a f t e r  a d d i t i o n a l  enlargement of t h e  breach 
occurred.- The (BREACH) model produced a f i n a l  u i d t h  of 560 t t  when t h e  
rese rvo i r  va te r  e l eva t ion  has receded t o  near the r e s e r v o i r  bottom; t h e  
a d d i t i o n a l  widening of the breach dur ing t h e  recess ion of the  outflow i s  due 
t o  the influence of the depth (y) i n  Eq. (15) 

S e n s i t i v i t i e s  of t h e  peak breach outf low (Q ), time of peak f l o v  (T ) 
and the top width (V) of the trapezoidal-shaped bPreach t o  va r i a t ion#  l a  tge 
s p e c i f i e d  braach mate r i a l  p r o p e r t i e s ,  cohesive s t r e n g t h  (C)  and i n t e r a a l  
f r i c t i o n  angle  ( 6 ) .  a r e  shown i n  Piq. 7. The dashed lines apply  to t h e  
Teton simulation.  Peak o u t f l o v  is moderately a f f e c t e d  by the  cohesion; 
however i t  is s e n s i t i v e  t o  the  4 value which m s t l y  c o n t r o l s  the  enlargement 
of the  breach width. Qp 1s s e n s i t i v e  t o  a f u l l  range of a valuea,  however 
t h e  a value may vary by i 10 d e ~ r e e s  v i t t~  less than 20% v a r i a t i o n  i n  Q . 
The breach width (U) was moderately s e n s i t i v e  t o  v a r i a t i o n s  i n  t h e  coheaign 
(C), and somevhat more s e n s i t i v e  t o  the  a value. The t i e  t o  peak o u t f l o v  
(Tp) was almost insens ic lve  t o  v a r i a t i o n s  i n  C and 5 . 
Mantaro Landslide Dam 

A lprsaive l ands l ide  occurred i n  the  v a l l e y  of the Mantaro River i n  the  
mountaineous area  of c e n t r a l  P e,f~ 9n Apri l  25, 1971. The s l i d e .  v i t h  s 
volume of approximately 5.6 x 10 f t  , dammed the  Mantaro River and formed a 
lake which reached a depth of about 560 f C  before overcoppim dur ing t h e  
period June 6-8, 1974 (Lee and Duncan, 1975). The overtopping flow very 
gradual ly  eroded a smal l  channel along t h e  approximately I mile long 
domscream face  of the  s l i d e  during the  f i r s t  two days of overtopping. Then 
a dramatic increase  t n  the  breach channel occurred dur ing the  next 6-10 h r r  
r e s u l t i n g  i n  a f i n a l  trapezoidal-shaped breach channel approximately 350 f t  
i n  depth, a top v i d t h  of soma 800 f t ,  and s i d e  s lopes  of about 1:l. The 
peak f l o v  v l a  est imated a t  353.000 c f s  a s  reported by Lee and Duncan (1975). 
al though Ponce and Tsivoglou (1981) l a t e r  reported an es t imated value  of 
480,000 cfa.  The breach d id  not erode dovn t o  the  o r i g i n a l  r i v e r  bed; t h i s  
caused r r a t h e r  l a rge  l a b  t o  renain a f t e r  the  breaching had subsided s o w  
2.1 h r s  a f t e r  the  peak had occurred. The s l i d e  w t e r i a l  was mostly a mixture 
of s i l t y  rand v i t h  so- c lay  r e s u l t i n g  i n  a DS0 s l z e  of about 11 m vich 
some mater ia l  ranging i n  s i r e  up t o  3 f t  boulders. 
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The B R U q  model var applied t o  the t4ancaro landslide-formed dam using 
the folloving parameters: ZU - 17, ZD -28.0, 8 - 560 fc,O - I1 9. 

0.5, Sa - 1200 acres,  C - 30 l b / f ~  , 6 * YO deg, y - 280 l b l f t  
Br - 2, and &t - 0.1 hr. The Manning n was estimated by Eq. (28) as 0.020 
and the i n i c i a l  breach depch vas assumed t o  be 0.3 f t .  The computed breach 
outClov is shovn i n  Fig. 8 along u t th  the estimated ac tua l  values. The 
ciming of che peak outflow and i t s  magnitude a r e  very s imilar  except for  a 
somewhat more gradual r is ing limb of 10 hr  compared to  the estimated ac tua l  
of 6 hr. The dimanriona of Che gorge arodad through the dam are  s imilar  a s  
shorn by the values of D, W, and a i n  Fig. 8. 

The sena lc lv i t i e r  of Qp, Tp and U t o r  variaclona i n  C and $ are  shovn 
in Fig. 7. The s o l i d  l i n e  denotes the Mantaro applicat ion.  Xoat notably, 
Q is very sens i t i ve  t o  tho cohesion (C) while much Less aanei t lve t o  the 
tRtema1 t r i cc ion  angle ( 4 )  . tp its almost ~ n s e n s i t i v e  to  the value of c 
and qu i t e  inrenaicive to  4. u 1s not very sens i t i ve  t o  C and wderacely 
sens i t ive  t o  $; a variacfon of t 10 degrees i n  4 r eeu l t s  i n  a change in  U of 

I 
Less than 20%. 

Spt r f t  Lake Blockage 

The violent  erupcion of Nounc St.  Helene on Uay 18, 1980, i n  
Vashington, produced r mss lve  debris  avalanche vhic moved down chm north I s ide  of the volcano depoaicing about 105 b i l l i o n  f c  of materials  i n  the 
upper 17 miles of the North Fork. of the Toucle Rlver vatley and blocking the 
former out le t  channel of S p i r i t  h k a  vich depoaits of up to  500 f t  deep 
(Swift and Kraseh, 1983). S p i r i t  Lake, i t s e l f  vas drastically changed by 
the avalanche; the exist ing lslu ha8 s mximun volume of 314,000 acre-ft  a t  
the elevat ion of 3675 msl when breaching of the debr is  blockage is 
ant icipated.  To avoid chls the Corps of Engineers have inscal led temporary 
pumps t o  maintain the lake leve l  a t  about elevat ion 3062 (275.000 acra-fc) 
and a re  expecting to  complsta i n  t h e  near fucure a p e w n e n t  outlec channel 
vhtch v i l l  bypasa the debris  dam and mlnca in  sa fe  l a h  levels .  

Greacer than normal precipicaclon, f a i l u r e  of the  pumping syscem. 
and/or addition of more avalanche material from another eruption of the 
volcano could cauee the lake l eve l  to  exceed alevat ton 3475 and possibly 
cauae thm debris  dam to  f a i l .  Such a hypothetical breach was simulated 
using the  B W C R  model. 

An k i r i s l  p i p i w  f a i l u r e  w4s aasumed t o  occur ac e leva t ion  3148. The 
following paraancan were detarmlned from physical cons idera~ions :  
E,, - 347S, - 3408, 6 - 3320, ZD - 30, ZU = 22. D - 7, n - 0.018 from 
g. (28). p> - 0.32. $9 LOO. 4 - 15. C - 150 .  Br -'9. a i n i c i a l  pipe of 
width 0.1 fc ,  and & 0.20 he. The sirnulaced ouCflov hydrograph shown i n  
Pig. 9 l peak of abouC 550,000 c f s  occurring IS hrs a f t e r  the s t a r t  of 
fa i lure .  The elm of rise (T,) is abouc 2 hr. The f i n a l  breach dimensions 
a :  D - 155 f t ,  U - 020 f t ,  and a 50 dog. Senrictvi ty t e s t s  lndicace 
about a 20% verircion i n  the peak flow may occur viCh expected variat ion tn  
the in t e rna l  t r icc ion  angle and cohesioa values. The predicted outflow 
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hydrograph from S p i r i t  &kc uas used i n  a hazard i n v e s t i g a t i o n  of poss ib le  
mud f l o w  along the  Toutle and cowl it^ Rivers  by Swift  and Kresch ( 1 9 8 3 ) .  

A breach e ros ion  model (BEACH) based on p r i n c i p l e s  of hydraul ics .  
sediment t r anspor t ,  and r o i l  mechanics is described.  The model uses  
equations of Gir o r  o r i f i c e  flow t o  s i m u l a t e  the  outf low en te r ing  a channel 
t h a t  i s  gradual ly  eroded through an e a r t h e n  man-made o r  landslide-formed 
dam. Conservation of r e se rvo i r  inf low,  s t o r a g e  volume, and outf low ( c r e s t  
overflow, spil lway flow, and breach flow) determines the  time-dependent 
r e s e r v o i r  water e l e v a t i o n  uhich along wi th  the  predic ted  breach bottom 
e l e v a t i o n  determines the  head control l l ru l  t h e  r e s e r v o i r  outflow. A sediment 
crenspor t  r e l a t i o n ,  t h e  Ueger-Peter and Uul le r  equat ion modified f o r  s t e e p  
channels is used t o  p red ic t  the t r anspor t  capac i ty  of the  breach f l w  uhose 
depth is determined hy a quasi-ateady uniform flow r e l a t i o n  ( t h e  P k n n i q  
equat ion appl iad  U each AC time s t e p  d u r i w  the  breach s imulat ion) .  Breach 
enlargement 11 governed by the  rate of e r o r i o n  which is a funct ion of the  
breach bottom s lope and depth of  f low and by t h e  e x t e n t  of co l l apse  t h a t  
occurs  t o  the  s i d e s  of t h e  breach due t o  one o r  more sequen t i a l  a lope 
f a i l u r e s .  The breach mater ia l  p r o p e r t i e s  ( i n t e r n a l  f r i c t i o n  angle  ( 6 )  a d  
cohesive s t r e n g t h  ( C ) )  a r e  c r i t i c a l  i n  determining t h e  e x t e n t  of enlargement 
of the trapezoidal-shaped breach. The Manning n used t o  compute the  f low 
depth in the  breach channel may be pred ic ted  on the  basis of the  g r a i n  r i t e  
of the breach mater ia l  by the  S t r i c k l e r  equat ion o r  v i a  the  Moody r e l a t i o n s .  
The dam may c o n s i s t  of th ree  d i f f e r e n t  m a t e r l a l r ,  a n  inner  core ,  an  o u t e r  
por t ion of the dam, and a t h i n  l a y e r  a long the  downstream face  of t h e  dam. 
The l a t t e r  is grass  covered o r  of a g r a i n  r i z e  s u b s t a n t i a l l y  l a r g e r  than 
t h a t  of the ou te r  por t ion of the  dam. Piping o r  overtopping f a i l u r e  m d e s  
can be simulated a s  w l l  as sudden c o l l a p a e s  of s e c t i o n s  of t h e  breach due 
t o  excers ive  hydroa ta t i c  pressure.  The model has the  p o t e n t i a l  t o  determine 
i f  a breach u i l l  develop e u f f i c i e n t l y  dur ing an overtopping of  the  dam t o  
cause a ca tas t roph ic  r e l e a r e  of the  r e s e r v o i r ' s  s to red  water. The B m C H  
model has a simple i t a r a t i v e  computational s t r u c t u r e  uhich has uell-behaved 
and e f f i c i e n t  numerical proper t ies .  A few seconds of computer t i m e  is 
required fo r  a typ ica l  appl ica t ion.  

The w d r l  is  t e s t e d  on a man-made dam (Teton Dam) which f a i l e d  by an 
i n i t i a l  piping which progresred t o  a ueir type f r e e  su r face  breach. The 
predlc ted  outflow hydrograph and breach s i z e  and shape compare favorably 
with est imated a c t u a l  values. The p red ic t ions  a r e  somewhat . sens i t ive  t o  t h e  
value  of t h e  i n t e r n a l  f r i c t i o n  angle ( 3  uhich was es t imated from a g r a i n  
r i z e  and qualitative deacr ipclon of the  dam's ma te r i a l  composition. 

The aodel  is a l s o  t e s t e d  on the  n a t u r a l l y  formed l a n d s l i d e  blockage of 
t h e  Pkntaro River i n  Peru uhich a s  overtopped and developed a l a rge  gorge 
which reaulced i n  the  gradual  r e l e a s e  of three-four ths  of i ts  s t o r e d  
ua te r .  The model p red ic t ions  compared well  with es t imated observed 
values.  The cohesive s t r e n g t h  (C)  i a  c r i t i c a l  to  the  p red ic t ion  of the r a t e  
of outflow of massive l ands l ide  dams; however i f  i t  is s e l e c t e d  on t h e  b a s i s  



of t h e  breach. macer ia l ' r  p r o p e r t i e s ,  t h e  r e s u l t s  a r e  wlchLn a reasonable  
cange of va r i a t ion .  

It is considered chat  f u r t h e r  t e s t i n g  of che model co a s s e s s  lcs  
a b i l i t y  t o  p r e d i c t  overcopping f a i l u r e s  of man-made dams is warranted and 
t h a t  i t s  b a s i c  s t r u c t u r e  is s u i t e d  t o  t h e  resources  ( d a t a  and computa- 
t i o n a l )  which a r e  commonly a v a i l a b l e  Co hydro log i scs lenu inaars  during a 
d e t a i l e d  i n v e s t i g a t i o n  of p o c e n ~ l a l  dam-failure f looding.  
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BREACH MmEL,VERSION: 6/87 
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284048. 
293195. 
309622. 
311372. 
312669. 
313579. 
314011. 
313951. 
313401. 
312366. 
310835. 
308760. 
306105. 
302860. 
299054. 
294679. 
28971 1. 
284145. 
277956. 
271124. 
263628. 
255538. 
248586. 
241505. 
233903. 
225761. 
217055. 
207745. 
197772. 
187038. 
176064. 
165464. 
155249. 
145423. 
135989. 
126947. 
118294. 
110024. 
102127. 
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............................. 
B O S S  D A M B R K  (tm) ............................. 

Co yright (c) 1988-89 Boss Corporation 
Al!? Rlghts Reserved 

Version : 2.00 
Serial Number : 0010361.200 

Licensed to Woodward-Clyde Consultants 

PROGRAM ORIGIN : ---------------- 
Boss DamBrk $tm) is an enhanced version of Professor D. L. Freadls 
1988 NWS DAM RK program. 

DISCLAIMER : ------------ 
Boss DamBrk (tm) is a complex Frogram which requires engineering ex ertise 
to use correctly. Boss Corpora Ion assumes absolutely ,no responsibl?ity 
for the correct use of thls prpgram. All results obtalned should be 
carefully examlned b an experienced professlonal englneer to determine 
if they are reasonabye and accurate. - 

Although Boss Cor oration has endeavored to make Boss DamBrk error free, 
8 the pro yam is no! and cannot be.certified, as infallible, Therefore Boss ? Corpora Lon makes no warranty, elther, lmpllclt or expllclt, as to the 

correct performance or accuracy of thls software. 

In no event shall Boss Corporation be.liable to anyone for special 
collateral incidental, or conse uentlal damages in connection wlth or 
arislng out of purchase oreuse o? thls software. The sole and exclusive 
liability to Boss Corporation, re a~dless of the form of actlon, shall 
not exceed the purchase prlce of hls software. ? 

PROJECT DESCRIPTION : ..................... 
PROJECT TITLE : 72-HR PMF BREACH FLOW 
PROJECT NUMBER : 8851485F 
DESCRIPTION : CAVE BUTTES DAM DAMBREAK ANALYSIS 
ENGINEER : SFR 
DATE OF RUN : 2/18/1990 
TIME OF RUN : 11:10 am 
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INPUT DATA SUMMARY : .................... 
INPUT CONTROL PARAMETERS : .......................... 

Number of Dynamic Routing Reaches (KKN) 1 

Type of Reservoir Routing (KUI) o (storage routing) 

Number of multiple dams/bridges (MULDAM) 0  

No. of Reservoir Inflow Hydrograph Points (ITEH) 81 

No. of Informational cross-Sections (NPRT) 0  

Flood-Plain Routing (KFLP) 0  (no) 

RESERVOIR VOLUME DESCRIPTION : .............................. 
Elevation vs. Surface Area Table 

Elevation Surface 
Area 

HSA (K y(K) 
(ft M ~ L )  acres) --------- --------------- 
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RESERVOIR and BREACH DESCRIPTION : .................................. 
Initial Elevation of Reservoir Surface (YO, ft MSL) 

Bottom of Dam Elevation (DATUM, ft MSL) 

Top of Dam Elevation (HD, ft MSL) 

Water Surface Elevation at Time of Breach (HF, ft MSL) 

Breach Side Slope (2) 

Breach Bottom Elevation (YBMIN, ft MSL) 

Breach Base Width (BB, ft) 

Time of Breach Formation (TFH, hr) 

Uncontrolled Spillway Crest Elevation (HSP, ft MSL) 

Uncontrolled Spillway Discharge Coefficient (CS) 

Spillway Gate Center Elevation (HGT, ft MSL) 

Spillway Gate Discharge Coefficient (CG) 

Dam Overtopping Discharge Coefficient (CDO) 

WARNING: Dam oyertopping discharge coefficient (CDO) should not be 
zero if overtopping may occur. 

Turbine Discharge (QT, cfs) 2000.00 
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SPILLWAYIGATE RATING CURVE : ............................ 
Head Flow 
HEAD 
( f t )  q:EyL --------- --------------- 
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Hydrograph Time Intervals (DHF, hr) 

Routing Period (TEH, hr) 

Breach Development Exponent (BREX) 

Mud/Debris Flow Parameter (MUD) 

Dry Bed Routing Parameter (IWF) 

Hydraulic Radius Computation Parameter (KPRES) 

Time Upstream 
Inflow 

--------- --------------- 
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Number of Cross-Sections Entered (NS) 

Number of Top Widths Entered (NCS) 

Number of Cross-Sectional Hydrographs to Plot (NTT) 

Cross-sectional Smoothing Parameter (KSA) 

Downstream Supercritical Parameter (KSUPC) 

Landslide Simulation (KSL) 

Number of Lateral Inflow Hydrographs (LQ) 

Number of Points in Gate Control Curve (KCG) 

CROSS-SECTIONS WHERE HYDROGRAPH REQUESTED : 
(maximum allowed = 6) ........................................... 

CHANNEL-VALLEY BOUNDARY CONDITIONS : .................................... 
Max Discharge at Downstream End (QMAXD, cfs) 

Max Lateral Outflow due to Flood Wave (QLL, cfs/ft) 

Initial Time-Step Size (DTHM, hr) 

~ i m e  at which Dam Starts to Fail (TFI, hr) 

Theta Weighting Factor (FlI) 

Stage Convergence Criterion (EPSY, ft) 

Initial Downstream Water Surface Elevation (YDN, ft MSL) 

Slope of Channel Downstream of Dam (SOM, ft/mi) 
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(subcritical) 

(no) 
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CROSS-SECTION NUMBER : 1 .......................... AT UPSTREAM TOE OF DAM 

Cross-Section Location (XS(I), mi) 

Flooding Elevation (FSTG(I), ft MSL) 

Initial Water Surface Elevation (YD, ft MSL) 
e 

DOWNSTREAM REACH NUMBER : 1 ............................. 
Reach Contraction-Expansion Coefficient (FKC) . O O O  

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .005 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel 

Manning 
n 
CM(K,I) 

Storage 

ZPiith 
BSS (K, I) 
(ft) --------- 

. o  

. o  

. o  

. o  

.o  

.o  

.o  

.o  

Left 

%$th 
BSL(K,I) 
(ft) --------- 

Left 
Manning 
n 
CML (K, I) 

Right 

;%th 
BSR(K, I) 
fft) 

Right 
Manning 
n 
CMR (K, I) 
--------- 

.oooo 

.oooo 

.oooo 

.oooo 

.oooo 

.oooo 

.oooo 

.oooo 
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CROSS-SECTION NUMBER : 2 .......................... 
cross-Section Location (XS(I), mi) 

  loo ding   leva ti on (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 2 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .011 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation 

HS(K I 
(ft hSL) --------- 
1565.00 
1570.00 
1580.00 
1600.00 
1620.00 
1640.00 
1660.00 
1680.00 

Channel 

;ngth 
BS (Kt 1) 
(ft) --------- 

Storage 

28th 
BSS (K, I) 
(ft) --------- 

Left 

%8th 
BSL(X,I) 
(ft) --------- 

Left 
Manning 
n 
CML(K,I) 

Right 

;?st,, 
BSR(K,I) 
(ft) --------- 

.o 

Right 
Manning 
n 
CMR(K,I) 
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CROSS-SECTION NUMBER : 3 .......................... TRANSITION SECTION 

Cross-Section Location (XS(I), mi) 

Flooding Elevation (FSTG(I), ft MSL) 

Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 3 

Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .030 

a CROSS-SECTION and REACH DESCRIPTION : 

Elevation Channel Channel Storage Left  eft Right Right 

8P5th 
Manning 

25th 35th 
Manning 

;P&h 
Manning 

n n n 
HS(K I BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(ft hsl) (ft) (ft) (ft) (ft) --------- --------- ,-----,-- ---,----- --------- --,-----, --------- --------- 
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CROSS-SECTION NUMBER : 4 .......................... 
Cross-Section Location (XS(I), mi) -300 

Flooding Elevation (FSTG(I), ft MSL) .OOO 

initial Water Surface Elevation (YD, ft MSL) 
a 

DOWNSTREAM REACH NUMBER : 4 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .030 

0 CROSS-SECTION and REACH DESCRIPTION : 

Elevation Channel Chanqel Storage Left Left Right Right 

ZPtlth 
Mannlng 

%'tilth 
Manning 

ZPSth 
Manning 

n n 
HS(K I BS(K,I) SM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(ft ksL) (ft) (ft) (ft) ( ft) --------- --------- --------- --------- --------- --------- --------- --------- 
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CROSS-SECTION NUMBER : 5 .......................... 
Cross-Section Location (XS(I), mi) 

Flooding Elevation (FSTG(I), ft MSL) 

Initial Water Surface Elevation (YD, ft MSL) 

CROSS-SECTION DESCRIPTION : ........................... 
Elevation 

HS(K I 
(ft hSL) --------- 
1550.00 
1560.00 
1565.00 
1570.00 
1575.00 
1580.00 
1590.00 
1600.00 

Channel 

25th :;gr 1 ) 
Storage 

%Sth 
BSS(K,I) 
fftl 

Left 

%gth 
BSL(K,I) 
fft) 

Right 

%th 
BSR(K, I) 
fftl 
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Down Interp. 
I Cross 

section I 

Total number of cross-sections (original+interpolated) 

Maximum number of cross-sections allowed 300 I 3  I 
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OUTPUT DATA SUMMARY : , ..................... 
CROSS-SECTION and REACH SUMMARY : ................................. 

cross 
Section 
Number 
--------- 

cross 
section 
Location 
( m i l  

Bottom 
Elevation 

(ft MSL) --------- 
1570.100 
1565.000 
1562.000 
1560.000 
1550.000 

Reach 
Number 

Reach 
Length 

(mi) --------- 

Reach 
Slope 

(ft/mi) - - - - - - - - - 

WARNING: Slopes greater than 50 ft/mi may cause supercritical flow 
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............................. 
Total Volume in Reservoir (acre-ft) 

Total 
Slope 

SOT 
(ftlm) 

Critical 
slope 

Manning 
n 

DEFINITION OF RESERVOIR DEPLETION TABLE VARIABLES : ................................................... 
PARAMETER UNITS VARIABLE 

CMN 

Breach width 
Rectangular breach discharge coefficient 
Inflow to reservoir 
Breach outflow 
spillway outflow 

hr 
cfs 
ft 
ft 
ft 

ac-ft 
ft 

cfs 
cfs 
cfs 

I; 
TTP(1) 
QJI) 
H 
YB 
D 
SUB 
VCOR 
OUTVOL 
BB 
COFR 

826% 
QSPIL 
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RESERVOIR DEPLETION TABLE : ........................... 
TTP (I) ------ SUB ---- 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

VCOR ---- 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

OUTVOL --------- 
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RESERVOIR DEPLETION TABLE : ........................... 
TTP (I) ------ SUB ---- 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

VCOR ---- 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
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RESERVOIR DEPLETION TABLE : ........................... 
TTP (I) ------ 
43.992 
44.025 
44.058 
44.092 
44.125 
44.158 
44.191 
44.224 
44.258 
44.291 
44.324 
44.357 
44.390 
44.424 
44.457 
44.490 
44.523 
44.556 
44.590 
44.623 
44.656 
44.689 
44.722 
44.756 
44.789 
44.822 
44.855 
44.888 
44.922 
44.955 
44.988 
45.021 
45.054 
45.088 
45.121 
45.154 
45.187 
45.220 
45.254 
45.287 
45.320 
45.356 
45.397 
45.441 
45.489 
45.543 
45.602 
45.666 
45.738 
45.816 

SUB ---- 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

VCOR ---- 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1-00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1-00 
1.00 
1.00 
1.00 
1.00 
1-00 

OUTVOL --------- 
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RESERVOIR DEPLETION TABLE : 
0 ........................... 

I K TTP(I) Q(I) H2 Y B D SUB VCOR OUTVOL BB --- -- ----_- -------- ------- ------- ------- -__- ---- --------- --- 
151 2 45.902 161969 1628.21 1570.10 1589.87 1.00 1.00 79192.1 65. 
152 2 45.997 154863 1626.88 1570.10 1589.50 1.00 1.00 80432.3 65. 
153 2 46.101 147179 1625.41 1570.10 1589.08 1.00 1.00 81732.8 65. 
154 2 46.215 138959 1623.79 1570.10 1588.63 1.00 1.00 83088.0 65. 
155 2 46.342 130169 1622.00 1570.10 1588.13 1.00 1.00 84490.1 65. 
156 2 46.480 120761 1620.01 1570.10 1587.58 1.00 1.00 85928.1 65. 
157 2 46.633 111143 1617.88 1570.10 1587.00 1.00 1.00 87390.0 65. 
158 2 46.801 101852 1615.73 1570.10 1586.42 1.00 1.00 88867.0 65. 
159 1 46.985 92969 1613.57 1570.10 1585.84 1.00 1.00 90353.0 65. 
160 2 47.188 84564 1611.43 1570.10 1585.28 1.00 1.00 91842.6 65. 
161 2 47.412 76694 1609.31 1570.10 1584.72 1.00 1.00 93330.9 65. 
162 2 47.657 69401 1607.25 1570.10 1584.19 1.00 1.00 94814.2 65. 
163 2 47.928 62707 1605.25 1570.10 1583.68 1.00 1.00 96289.5 65. 
164 2 48.225 56586 1603.33 1570.10 1583.20 1.00 1.00 97755.0 65. 
165 2 48.552 50978 1601.47 1570.10 1582.73 1.00 1.00 99208.5 65. 
166 2 48.912 45827 1599.66 1570.10 1582.29 1.00 1.00 100647.4 65. 
167 2 49.307 41064 1597.90 1570.10 1581.86 1.00 1.00 102068.1 65. 
168 2 49.742 36605 1596.16 1570.10 1581.44 1.00 1.00 103465.1 65. 
169 2 50.221 32313 1594.37 1570.10 1581.01 1.00 1.00 104828.6 65. 
170 2 50.748 27991 1592.46 1570.10 1580.56 1.00 1.00 106141.0 65. 
171 2 51.327 23483 1590.30 1570.10 1580.06 1.00 1.00 107373.2 65. 
172 2 51.965 18699 1587.78 1570.10 1579.32 1.00 1.00 108484.0 65. 
173 2 52.665 14333 1585.20 1570.10 1578.52 1.00 1.00 109440.9 65. 
174 2 53.437 11028 1583.00 1570.10 1577.79 1.00 1-00 110249.0 65. 
175 2 54.285 8539 1581.13 1570.10 1577.13 1.00 1.00 110934.8 65. 
176 3 55.218 7009 1579.87 1570.10 1576.65 1.00 1.00 111534.3 65. 
177 3 56.244 6355 1579.29 1570.10 1576.42 1.00 1.00 112101.1 65. 
178 2 57.373 6109 1579.07 1570.10 1576.33 1.00 1.00 112682.6 65. 
179 2 58.615 6028 1579.00 1570.10 1576.29 1.00 1.00 113305.5 65. 
180 2 59.981 6006 1578.98 1570.10 1576.29 1.00 1.00 113984.9 65. 
181 2 61.483 6001 1578.97 1570.10 1576.28 1.00 1.00 114730.4 65. 
182 1 63.136 6000 1578.97 1570.10 1576.28 1.00 1.00 115550.1 65. 
183 1 64.954 5999 1578.97 1570.10 1576.28 1.00 1.00 116451.7 65. 
184 1 66.954 5999 1578.97 1570.10 1576.28 1.00 1.00 117443.4 65. 
185 1 69.154 6000 1578.97 1570.10 1576.28 1.00 1.00 118534.3 65. 
186 3 71.574 5151 1578.18 1570.10 1575.94 1.00 1.00 119649.4 65. 
187 4 74.236 3356 1576.40 1570.10 1575.01 .96 1.01 120585.3 65. 
188 0 80.093 3021 
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RESERVOIR FLOW SUMMARY : ........................ 
Initial Flow (Q(1) , cfs) 
Maximum Flow (Qmax, cfs) 

Final Flow (Q (NU) , cfs) 
Time to Maximum Flow (TP, hr) 
Number of Time Steps or Number of Hydrograph Ordinates (NNU) 

Total Volume Discharged from Reservoir (DISVOL, acre-ft) 

Number of Intermediate Cross-Sections (NN(NS)) 

Number of Time Steps (NNU) 
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SUMMARY OF INITIAL DOWNSTREAM BOUNDARY CONDITIONS : ................................................... 
Cross-section Number at Downstream End of Model AIN) 43 
Injtjal Water Surface Elev. at Downstream End (Y N, ft MSL) 1553.119 
Inltlal Flow Depth at Downstream End (DEP, ft) 3.119 

COMPUTED STEP BACKWATER TABLE : ............................... 
Cross 
section 
Number 

cross 
section 
Location 

Backwater 
Water 
Surf ace 
Elevation 
Y IL 
(ft MSLf 

Backwater 
Water 
Depth 

DEP 
(ft) 

Iteration 
Count for 
Com uting 
~acRwater 
ITB 
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Interp. 
Cross 
section 
I 

Water Initial 
Elevation Flow 
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Normalized conservation of mass as percent of maximum flow 
in reach = .OO 

ROUTING COMPLETED : --...---------------- 

Number of Time Steps Used (KTIME) 

Maximum Number of Time Steps Allowed 

Total Time of Flood Routing (TT, hr) 
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CREST SUMMARY : .................... 
cross Maximum Maximum Time To Maximum Flood Time To 
Section Stage Flow Maxlmum Flow Elevation Flood 
Location Elevation Sta e Velocit Elevation 
( m . 1 )  (ft MsL) (cfs) (hr7 (ft/secy (ft I%%) (hr) _ _  --------- --------- --------- --------- --------- --------- 
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COMPUTED WATER SURFACE ELEVATIONS AT REQUESTED 
STATIONS WHERE HYDROGRAPHS ARE PLOTTED ................................................ 

Time 
Step 
Count 

K 

------ 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

.ooo 
2.100 
4.200 
6.300 
8.400 
10.500 
12.600 
14.700 
16.800 
18.900 
21.000 
23.100 
25.200 
27.300 
29.400 
31.500 
33.600 
35.700 
37.800 
39.900 
39.983 
40.066 
40.149 
40.232 
40.315 
40.398 
40.481 
40.564 
40.647 
40.730 
40.813 
40.896 
40.979 
41.062 
41.145 
41.228 
41.311 
41.394 
41.477 
41.560 
41.643 
41.726 
41.809 
41.892 
41.975 
42.058 
42.141 
42.224 
42.307 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
(ft hS1) --------- 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.77 
1573.86 
1573.97 
1574.06 
1574.15 
1574.24 
1574.33 
1574.41 
1574.49 
1574.56 
1574.64 
1574.71 
1574.78 
1574.85 
1574.92 
1574.98 
1575.04 
1575.11 
1575.17 
1575.23 
1575.30 
1575.35 
1575.41 
1575.47 
1575.53 
1575.58 
1576.06 
1577.10 
1578.43 
1579.82 

Station 2 
Water 
Surf ace 
Elevatlon 
YC(K 2 
(ft kS1) --------- 

Station 3 
Water 
Surf ace 
Elevatlon 
YC(K 3 
rft fisL) 

Station 4 
Water 
Surf ace 
Elevation 
YC(K,4 
Ift MsL 

Station 5 
Water 
Surf ace 
Elevation 
YC(K 5 
c*t fish 

Station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
(ft hSL) - - - - - - - - - 
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Time 
Step 
Count 

K 
----- 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

Station 1 
Water 
Surf ace 
F@a:qon 

(ft ks ) --------- 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
(ft hSL) --------- 
1573.44 
1574.80 
1576.12 
1577.41 
1578.67 
1579.91 
1581.14 
1583.55 
1584.87 
1585.30 
1585.90 
1586.43 
1586.98 
1587.19 
1587.18 
1587.18 
1587.07 
1586.87 
1586.65 
1586.44 
1586.22 
1586.00 
1585.78 
1585.56 
1585.33 
1585.11 
1584.88 
1584.65 
1584.42 
1584.19 
1583.95 
1583.72 
1583.48 
1583.24 
1582.99 
1582.74 
1582.48 
1582.22 
1581.95 
1581.68 
1581.40 
1581.11 
1580.82 
1580.52 
1580.22 
1579.92 
1579.61 
1579.29 
1578.97 
1578.66 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
(ft ksL) --------- 
1568.50 
1569.84 
1571.02 
1572.10 
1573.16 
1574.21 
1575.25 
1577.11 
1578.51 
1578.94 
1579.40 
1579.86 
1580.29 
1580.51 
1580.51 
1580.51 
1580.44 
1580.30 
1580.13 
1579.96 
1579.79 
1579.61 
1579.43 
1579.24 
1579.05 
1578.86 
1578.67 
1578.47 
1578.27 
1578.07 
1577.87 
1577.67 
1577.46 
1577.25 
1577.04 
1576.82 
1576.60 
1576.37 
1576.14 
1575.90 
1575.66 
1575.43 
1575.19 
1574.94 
1574.69 
1574.43 
1574.18 
1573.92 
1573.65 
1573.39 

Station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
(ft hSL) ------- -- 

Station 5 
Water 
Surf ace 
Elevation 
YC(K 5 
rft hsL, 

Station 6 
Water 
Surface 
Elevation 
YC(K 6 
cft hsL, 
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Time 
Step 
Count 

K 
----- 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
( ft ksb --------- 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 c ft ksh 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
(ft kSL) 
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Station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
(ft ksl) --------- 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.74 
1554.72 
1554.68 
1554.65 
1554.61 
1554.57 
1554.54 
1554.50 
1554.44 
1554.37 
1554.28 
1554.20 
1554.11 
1554.01 
1553.92 
1553.83 
1553.80 
1553.79 
1553.78 
1553.77 
1553.76 
1553.75 
1553.74 
1553.73 
1553.72 
1553.71 
1553.70 
1553.69 

Station 5 
Water 
Surface 
Elevation 
YC(K 5 
( f t kSL) --------- 

Station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
(ft ksL) --------- 
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COMPUTED DISCHARGES AT REQUESTED 
STATIONS WHERE HYDROGRAPHS ARE PLOTTED : 

Time 
Step 
Count 
K 
----- 

Elapsed 
Time 

TTP (K) 
(hr) 

Station 3 
Discharge 

?:hzG3) --------- 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.01 
2.07 
2.19 
2.36 
2.53 
2.69 
2.86 
3.03 
3.20 
3.37 
3.53 
3.70 
3.87 
4.03 
4.20 
4.37 
4.53 
4.70 
4.86 
5.03 
5.19 
5.36 
5.53 
5.69 
5.86 
6.25 
7.92 
12.80 
21.98 

Station 4 
Discharge 

Station 5 
Discharge 

Station 6 
Discharge 
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Time 
step 
Count 
K 
------ 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

42.390 
42.473 
42.556 
42.639 
42.722 
42.805 
42.888 
42.971 
43.054 
43.137 
43.220 
43.303 
43.386 
43.469 
43.552 
43.635 
43.718 
43.801 
43.884 
43.967 
44.050 
44.133 
44.216 
44.299 
44.382 
44.465 
44.548 
44.631 
44.714 
44.797 
44.880 
44.963 
45.046 
45.129 
45.213 
45.298 
45.383 
45.469 
45.557 
45.645 
45.734 
45.824 
45.914 
46.006 
46.099 
46.192 
46.287 
46.382 
46.478 
46.576 

Station 2 
Discharge 

Station 3 
Discharge 
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Time 
Step 
Count 
K 
----- 

Elapsed 
Tlme 

TTP (K) 
ihr) 

Station 3 
Discharge 

Station 4 
Discharge 

station 5 
Discharge 

Station 6 
Discharge 
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Time 
Step 
Count 
K 
----- 

Elapsed 
Time 

TTP (K) 
(hrl 

Station 3 
Discharge 

Station 4 
Discharge 

Station 5 
Discharge 

Station 6 
Discharge 

END OF OUTPUT 



TIME TO PEAK PROFILE 



FLOW HYDROGRAPH (at ,000 mi) 
MAXIMUM FLOW 353125cfs, AT TIME 43,469hrs 

30 40 50 60 70 80 
TIME (hr) 



FLOOD CREST SUMMARY 
RIVER BOTTOM & PEAK PVATER SURFACE PROFILE 



DAMBRK MODEL OUTPUT 

Run #2 
(From Scatter Wash Section #4W Through #8W) 
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_________________ .-------=== ____________-----==-_----- 
B O S S  D A M B R K (tm) ............................. 

co yright (c) 1988-89 Boss corporation A ~ P  Rights Reserved 

version : 2.00 
Serial Number : 0010361.200 

Licensed to Woodward-Clyde Consultants 

PROGRAM ORIGIN : ---------------- . Boss DamBrk $tm) is an enhanced version of Professor D. L. Fread's 
1988 NWS DAM RK program. 

DISCLAIMER : ------------ 
• Boss DamBrk (tm) is a complex ?yogram which requires engineering,ey ertise 

to use correctly. Boss CoSpora ion assumes absolute1y.n~ responsiblPlty 
for the correct use of this prpgram. All results obtaped should be 
carefully examined b an experlenced professional engineer to determine 
if they are reasonab 1 e and accurate. 
Although Boss Cor oration has endeavored to make Boss DamBrk error free, . the pro =am is no8 and cannot be certif led.a$ infalllb&e. Therefore Boss 
corpora?ion makes no warranty, either. implicit or explicit , as to the 
correct performance or accuracy of thls software. 

In no event shall Boss Corporation be.l$able to anyone -~~ - -  
collateral, incidental, 

PROJECT DESCRIPTION : ..................... 
PROJECT TITLE : 72-HR 46,600 FLOW WEST 
PROJECT NUMBER : 885148% . DESCRIPTION : CAVE BUTTES DAM DAMBREAK ANALYSIS 
ENGINEER : SFR 
DATE OF RUN : 2/18/1990 
TIME OF RUN : 9:39 am 
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INPUT DATA SUMMARY : . .................... 
INPUT CONTROL PARAMETERS : .......................... 

Number of Dynamic Routing Reaches (KKN) 9 

Type of Reservoir Routing (KUI) 0 (storage routing) 

Number of multiple damslbridges (MULDAM) 0 

No. of Reservoir Inflow Hydrograph Points (ITEH) 12 

No. of Informational Cross-Sections (NPRT) 0 

Flood-Plain Routing (KFLP) 0 (no) 
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Hydrograph Time Intervals (DHF, hr) 

Routing Period (TEH, hr) 

Breach Development Exponent (BREX) 

Mud/Debris Flow Parameter (MUD) 

Dry Bed Routing Parameter (IWF) 

Hydraulic Radius Computation Parameter (KPRES) 

Time 

%7R7ed 
(hr) --------- 

Upstream iiiir 
--------------- 

2000.0 
2000.0 
2000.0 
2000.0 

46600.0 
15000.0 
2200.0 
2000.0 
2000.0 
2000.0 
2000.0 
2000.0 
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SUMMARY OF PROGRAM CONTROL PARAMETERS : ....................................... 
Number of Cross-SectionsEntered (NS) 2 

Number of Top Widths Entered (NCS) 8 

Number of Cross-Sectional Hydrographs to Plot (NTT) 1 

Cross-Sectional Smoothing Parameter (KSA) 0 

Downstream Supercritical Parameter (KSUPC) 0 (subcritical) 

Landslide Simulation (KSL) 0 (no) 

Number of Lateral Inflow Hydrographs (LQ) 0 

Number of Points in Gate Control Curve (KCG) 0 

CROSS-SECTIONS WHERE HYDROGRAPH REQUESTED : 
(maximum allowed = 61 

CHANNEL-VALLEY BOUNDARY CONDITIONS : .................................... 
Max Discharge at Downstream End (QMAXD, cfs) 

Max Lateral Outflow due to Flood Wave (QLL, cfs/ft) 

Initial Time-Step Size (DTHM, hr) 

Time at which Dam Starts to Fail (TFI, hr) 

Theta Weighting Factor (FlI) 

Stage Convergence Criterion (EPSY, ft) 

Initial Downstream Water Surface Elevation (YDN, ft MSL) 

Slope of Channel Downstream of Dam (SOM, ft/mi) 
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CROSS-SECTION NUMBER : 1 .......................... SECTION 4W 

cross-section Location (XS(I), mi) 

Flooding Elevation (FSTG(I), ft MSL) 

Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 1 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .010 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage Left Left Right Right 

Mannlng 
gPi3th 

Manning Tog Manning 
$%th n g%th n W1 th n 

HS(K I 
(ft fiSL) 

$gR,I) CM(K.1) BSS(K.1) BSL(K,I) CML(K,I) BSR(K.1) CMR(K.1) 
(ft) (ft) (ft) ___-_-___ __-______ ___-____- ---___-_- ____---__ _-------- --------- --------- 

1532.00 .O .0700 . O  . O  . O O O O  . O  .oooo 
1540.00 2500.0 .0700 .O  . O  .OOOO . O  .oooo 
1550.00 3050.0 -0700 - 0  . O  . O O O O  . O  .OOOO 
1560.00 3550.0 -0700 .O .O .OOOO .O .oooo 
1560.50 4000.0 .0700 .O .O . O O O O  .O .oooo 
1570.00 4150.0 .0700 .O .O . O O O O  .O .oooo 
1580.00 4300.0 .0700 .O .O . O O O O  .O .oooo 
1600.00 4600.0 .0700 .O .O .OOOO .O .OOOO 
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CROSS-SECTION NUMBER : 2 .......................... SECTION 8W 

Cross-Section Location (XS(I), mi) 

Flooding Elevation (FSTG(I), ft MSL) 

Initial Water Surface Elevation (YD, ft MSL) 
a 

CROSS-SECTION DESCRIPTION : ........................... 
Elevation Channel 

ISP5th 
BS(K,I) 
(ft) --------- 

Storage 

;nsth 
BSS (K, I) 
(ft) --------- 

Left Right 

%th %th 
BSL(K, I) BSR(K,I) 
(ft) (ft) --------- --------- 
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DISTANCE BETWEEN INTERPOLATED CROSS-SECTIONS 
(DXM) THAT WILL BE USED IN COMPUTATIONS .............................................. 

Down Interp. 
Stream Cross 
Reach Section 
Number Distance 
I=l,NSl 

TX&(I) --------- --------- 
1 .0100 

Total number of cross-sections (original+interpolated) 7 5 

Maximum number of cross-sections allowed 300 
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OUTPUT DATA SUMMARY : ..................... 
CROSS-SECTION and REACH SUMMARY : ................................. 

Cross cross Bottom Reach Reach Reach 
Section Section Elevation Number Length Slope 
Number Location 

(mi) (ft MSL) (mi) (ft/mi) ______--_ --------- _______-- ______--- ____--___ --__----- 



. 
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SLOPE INFORMATION FOR CROSS-SECTION REACHES : ............................................. 
Reach Water Hydraulic Reach D namic Total i' Critical Manning 
Number Surface Depth Bottom S ope Slope Slope n 
Section Elevation Slope 
I Y DA SO DS SOT SC CMN 

(ft MSL) (ft) (ftlm) (ftlm) (ftlm) (ft/m) --------- --------- --------- --------- --------- --------- --------- --------- 
1 1514.50 1.64 47.30 -02 47.31 320.02 .070 
1 1519.00 3.28 47.30 .02 47.32 254.00 
1 1525.00 

.070 
8.36 47.30 .03 47.33 185.93 .070 

1 1532.00 14.39 47.30 .03 47.33 155.11 .070 
1 1534.25 14.41 47.30 .03 47.33 155.05 .070 
1 1541.00 20.60 47.30 .04 47.34 137.63 .070 
1 1548.00 26.85 47.30 .04 47.34 126.00 .070 
1 1560.00 37.95 47.30 .05 47.35 112.28 .070 

Number of Intermediate Cross-Sections (NN(NS)) 75 

Number of Time Steps (NNU) 12 
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INITIAL CONDITIONS TABLE : .......................... 
Cross 
Section 
Number 

cross 
section 
Locatlon 

Normal 
Flow 
Water 
Elevation 
YN 
fft MSL) 

Normal 
Flow 
Depth 

DEPN 
(ft) 

Critical 
Flow 
Water 
Elevation 
YC 
(ft MSL) 

Critical 
Flow 
Depth 

DEPC 
(ft) --------- 

Froude 
Indicator 

Iteration 
Count for 
Corn utin 
~rm? ~pt% 
ITN 
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Cross 
Section 
Number 

Cross 
Sectipn 
Location 

Normal 
Flow 
Water 
Elevation 
YN 
(ft MSL) --------- 

Normal 
Flow 
Depth 

DEPN 
(ft) --------- 

2.21 
2.21 
2.19 
2.19 
2.17 
2.17 
2.17 
2.15 
2.14 
2.13 
2.13 
2.12 
2.09 
2.08 
2.07 
2.05 
2.02 
2.01 
1.99 
1.97 
1.95 
1.93 
1.90 
1.87 
1.84 
1.81 

-- 

critical 
Flow 
Water 
  leva ti on 
Y C 
(ft MSL) --------- 

Critical 
Flow 
Depth 

DEPC 
(ft) --------- 

Froude 
Indicator 

PAGE 12 
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~teration 
Count for 
Com utln 
~ r m ?  ~ p t z  
ITN 
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SUMMARY OF INITIAL DOWNSTREAM BOUNDARY CONDITIONS : ................................................... 
Cross-section Number at Downstream End of Model AIN) 7 5 
Initial Water Surface Elev. at Downstream End (Y N, ft MSL) 1498.814 
Initial Flow Depth at Downstream End (DEP, ft) 1.814 

COMPUTED STEP BACKWATER TABLE : ............................... 
cross 
Section 
Number 

Cross 
section 
Location 

Flow Backwater 
Water 
Depth 

DEP 
(ft) --------- 

~teration 
Count for 
Com uting 
~acRwater 
ITB 
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Cross 
Sectlon 
Number 

Cross 
section 
Locatlon 
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Backwater 
Water 
surf ace 
Elevation 
YIL 
(ft MSL) --------- 
1511.033 
1511.513 
1511.993 
1512.473 
1512.952 
1513.431 
1513.910 
1514.388 
1514.867 
1515.345 
1515.823 
1516.301 
1516.778 
1517.256 
1517.733 
1518.210 
1518.687 
1519.164 
1519.641 
1520.117 
1520.594 
1521.070 
1521.547 
1522.023 
1522.499 
1522.975 
1523.451 
1523.927 
1524.402 
1524.878 
1525.354 
1525.829 
1526.305 
1526.780 
1527.255 
1527.731 
1528.206 
1528.681 
1529.156 
1529.631 
1530.107 
1530.582 
1531.056 
1531.531 
1532.006 
1532.481 
1532.956 
1533.430 
1533.905 
1534.380 

Backwater 
Water 
Depth 

DEP 
(ft) --------- 

2.209 
2.216 
2.223 
2.229 
2.236 
2.242 
2.248 
2.253 
2.259 
2.264 
2.269 
2.273 
2.278 
2.283 
2.287 
2.291 
2.295 
2.299 
2.303 
2.307 
2.310 
2.313 
2.317 
2.320 
2.323 
2.326 
2.329 
2.332 
2.335 
2.338 
2.340 
2.343 
2.345 
2.348 
2.350 
2.352 
2.355 
2.357 
2.359 
2.361 
2.363 
2.365 
2.367 
2.369 
2.371 
2.373 
2.375 
2.376 
2.378 
2.380 

Iteration 
Count for 
Com uting 
~acRater 
ITB 
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Interp. 
Cross 
Sectlon 
I 

Water 
Elevation 

YI (I 
(ft ASL) --------- 
1534.38 
1533.91 
1533.43 
1532.96 
1532.48 
1532.01 
1531.53 
1531.06 
1530.58 
1530.11 
1529.63 
1529.16 
1528.68 
1528.21 
1527.73 
1527.26 
1526.78 
1526.30 
1525.83 
1525.35 
1524.88 
1524.40 
1523.93 
1523.45 
1522.97 
1522.50 
1522.02 
1521.55 
1521.07 
1520.59 
1520.12 
1519.64 
1519.16 
1518.69 
1518.21 
1517.73 
1517.26 
1516.78 
1516.30 
1515.82 
1515.34 
1514.87 
1514.39 
1513.91 
1513.43 
1512.95 
1512.47 
1511.99 
1511.51 

Initial 
Flow 
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Interp. Water Initial 
Cross Elevation Flow 
Section 
I YI(IA yDI(I) 

Ift SLI cfsI 

Normalized conservation of mass as percent of maximum flow 
~n reach = -.OO 

ROUTING COMPLETED : ------------------- 
Number of Time Steps Used (KTIME) 

Maximum Number of Time Steps Allowed 

Total Time of Flood Routing (TT, hr) 
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FLOOD CREST SUMMARY : ..................... 
cross 
Section 
Locatlon 
fmll 

Maximum 
Stage 
Elevation 
(ft MSL) --------- 
1539.69 
1539.21 
1538.73 
1538.24 
1537.75 
1537.25 
1536.76 
1536.27 
1535.78 
1535.28 
1534.79 
1534.30 
1533.81 
1533.32 
1532.83 
1532.35 
1531.86 
1531.37 
1530.89 
1530.40 
1529.92 
1529.44 
1528.96 
1528.48 
1528.00 
1527.52 
1527.04 
1526.56 
1526.09 
1525.61 
1525.13 
1524.66 
1524.18 
1523.70 
1523.23 
1522.75 
1522.28 
1521.80 
1521.33 
1520.85 
1520.37 
1519.89 
1519.42 
1518.94 
1518.46 
1517.98 
1517.49 
1517.01 

Maximum 
Flow 

Time To 
Maximum 

Maximum 
Flow 
Velocit 
(ft/secT 

Flood 
Elevation 

(ft MSL) --------- 
1538.00 
1537.53 
1537.05 
1536.58 
1536.11 
1535.64 
1535.16 
1534.69 
1534.22 
1533.74 
1533.27 
1532.80 
1532.32 
1531.85 
1531.38 
1530.91 
1530.43 
1529.96 
1529.49 
1529.01 
1528.54 
1528.07 
1527.59 
1527.12 
1526.65 
1526.18 
1525.70 
1525.23 
1524.76 
1524.28 
1523.81 
1523.34 
1522.86 
1522.39 
1521.92 
1521.45 
1520.97 
1520.50 
1520.03 
1519.55 
1519.08 
1518.61 
1518.14 
1517.66 
1517.19 
1516.72 
1516.24 
1515.77 

Time To 
Flood 
Elevation 
(hr) --------- 

43.19 
43.19 
43.19 
43.19 
43.19 
43.19 
43.19 
43.19 
43.19 
43.19 
43.19 
43.19 
43.19 
43.26 
43.26 
43.26 
43.26 
43.26 
43.26 
43.26 
43.26 
43.26 
43.26 
43.26 
43.26 
43.33 
43.33 
43.33 
43.33 
43.33 
43.33 
43.33 
43.33 
43.33 
43.33 
43.40 
43.40 
43.40 
43.40 
43.40 
43.40 
43.40 
43.40 
43.40 
43.40 
43.40 
43.40 
43.40 
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FLOOD CREST SUMXGY : ..................... 
Maximum 
Stage 
Elevation 
Ift MSLI 

Maximum 
Flow 

Time To 
Maximum 
Sta e 
(hr? 

Flood 
Elevation 

Time To 
Flood 
Elevation 
I h r )  
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COMPUTED WATER SURFACE ELEVATIONS AT REQUESTED 
STATIONS WHERE HYDROGRAPHS ARE PLOTTED ................................................ 

Time 
step 
Count 

Elapsed Station 1 Station 2 
Time Water Water 

Surf ace Surf ace 
  leva ti on Elevatlon 
YC(K 1 YC(K 2 

TTP(K) (hr) (ft ks1) (ft ks1) _________  _--____-- --------- 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
(ft ks1) --------- 

station 4 
Water 
surf ace 
Elevatlon 
YC(K 4 
(ft ks1) --------- 

station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
(ft ksl) --------- 

station 6 
Water 
surf ace 
Elevation 
YC(K 6 
(ft ksh --------- 
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Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 
Step Time Water Water Water Water Water Water 
Count Surface Surface Surface Surface Surface Surface 

Elevatlon Elevatlon Elevatlon Elevatlon Elevatlon Elevatlon 
K TTP (K) YC(K 1 YC(K 2 YC(K 3 YC(K 4 YC(K 5 YC(K 6 

(hr) (ft hsk) (ft ksk) (ft ksk) (ft ksl) (ft hsk) (ft ksk) ___-----_ ---______ ________- --___-___ ___---___ _____---- _______-- --------- 
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Time 
Step 
Count 

Elapsed 
Time 

TTP (K) 
(hrl 

Station 1 
Water 
Surf ace 
Elevatlon 
YC(K 11 
(ft ks ) --------- 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 21 
(ft ks ) --------- 

Station 3 
Water 
Surf ace 
Elevatlon 
YC(K 3 
rft ksl, 

Station 4 
Water 
Surf ace 
Elevatlon 
YC(K 4 
(ft ksk) --------- 

Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
(ft ksh --------- 
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Station 6 
Water 
Surf ace 
ElevatlOn 
YC(K 61 
(ft ks ) --------- 
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Time 
step 
Count 

K 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

10.430 
10.500 
10.570 
10.640 
10.710 
10.780 
10.850 
10.920 
10.990 
11.060 
11.130 
11.200 
11.270 
11.340 
11.410 
11.480 
11.550 
11.620 
11.690 
11.760 
11.830 
11.900 
11.970 
12.040 
12.110 
12.180 
12.250 
12.320 
12.390 
12.460 
12.530 
12.600 
12.670 
12.740 
12.810 
12.880 
12.950 
13.020 
13.090 
13.160 
13.230 
13.300 
13.370 
13.440 
13.510 
13.580 
13.650 
13.720 
13.790 
13.860 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
( ft ksk) 

Station 2 
Water 
Surface 
Elevation 
YC(K 2 
cft ksh 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
(ft hSL) --------- 

Station 4 
Water 
Surf ace 
Elevatlon 

--------- 

Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
(ft hSL) --------- 
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Station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
cft hsl, 
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Time 
Step 
Count 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
(ft kSL) --------- 

1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498 .81  
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498 .81  
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
( ft ksk) --------- 

Station 3 
Water 
Surf ace 
Elevatlon 
YC(K 3 
cft ksk, 

Station 4 
Water 
Surface 
Elevation 
YC(K 4 1  
(ft ks ) --------- 

Station 5 
Water 
Surf ace 
Elevation 
YC(K 5 
(ft ksh --------- 
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Station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
(ft ksk) --------- 
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Time 
Step 
Count 

Elapsed 
Time 

TTP (K) 
Ihr) 

Station 1 
Water 
Surf ace 
Elevatlon 
YC(K 11 
(ft ks ) --------- 

Station 2 
Water 
Surf ace 
Elevatlon 
YC(K 2k 
(ft ks ) --------- 

Station 3 
Water 
Surf ace 

Station 4 
Water 
Surf ace 
Elevatlon 
YC(K 4l 
(ft ks ) 

Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
(ft ksh --------- 

station 6 
Water 
Surf ace 
Elevatlon 
YC(K 6 
rft ksl) 
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Time 
Step 
Count 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1h 
(ft ks ) --------- 
1498.81 
1498.81 
1498 -81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498-81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 

Station 2 
Water 
Surf ace 
Elevatlon 
YC(K 2L 
(ft ks ) --------- 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
cft ksh 

Station 4 
Water 
Surf ace 
Elevatlon 
YC(K 4k 
(ft ks ) --------- 

Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5L 
(ft ks ) --------- 
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Station 6 
Water 
Surf ace 
Elevatlon 
YC(K 6 
( ft kSh) --------- 
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Time 
Step 
count 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

Station 1 
Water 
Surf ace 
Elevatlon 
YC(K 1 
(ft ksL) --------- 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 

Station 2 
Water 
Surf ace 
Elevatlon 
YC(K 21 
fft hs 1 

station 3 
Water 
Surf ace 
Elevatlon 
YC(K 31 
(ft lCIs ) --------- 

Station 4 
Water 
surf ace 
Elevatlon 
YC(K 4L 
(ft ks ) --------- 

Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
cft kSL) 

Station 6 
Water 
Surf ace 
Elevatlon 
YC(K 6 
(ft hSL) --------- 
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Time Elapsed Station 1 Station 2 Station 3 Station 4  Station 5 Station 6  
Step Time Water Water Water Water Water Water 

@ count Surface Surface Surface Surface Surface Surface 
Elevatlon Elevatlon Elevatlon Elevatlon Elevatlon Elevatlon 

K TTP (K) YC(K 1 YC(K 2 YC(K 3 YC(K 4 YC(K 5 YC(K 6  
(hr) (ft hsl) (ft hsl) (ft ksl) (ft ksl) (ft ksk) (ft ksl) _--_- _ _ _ _ _ _ _ _ _  _________  _ _ _ _ _ _ _ _ _  --___-_-- -__-____- ----_---- --------- 
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Time 
Step 
Count 

K 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

31.430 
31.500 
31.570 
31.640 
31.710 
31.780 
31.850 
31.920 
31.990 
32.060 
32.130 
32.200 
32.270 
32.340 
32.410 
32.480 
32.550 
32.620 
32.690 
32.760 
32.830 
32.900 
32.970 
33.040 
33.110 
33.180 
33.250 
33.320 
33.390 
33.460 
33.530 
33.600 
33.670 
33.740 
33.810 
33.880 
33.950 
34.020 
34.090 
34.160 
34.230 
34.300 
34.370 
34.440 
34.510 
34.580 
34.650 
34.720 
34.790 
34.860 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1k 
rft ks ) 

Station 2 
Water 
Surf ace 
Elevatlon 
YC(K 2 
(ft kSk) --------- 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 k  
(ft ks ) --------- 

Station 4 
Water 
Surf ace 
Elevatlon 
YC(K 4k 
(ft ks ) --------- 

Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
{ft kSk) 

PAGE 28 

2/18/1990 

Station 6 
Water 
Surf ace 
Elevatlon 
YC(K 6 
(ft ksk) --------- 
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Time 
step 
Count 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
(ft ksl) --------- 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 

Station 2 
Water 
Surf ace 
  leva ti on 
YC(K 2l 
(ft ks ) --------- 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
cft ksL, 

Station 4 
Water 
Surf ace 
Elevatlon 
YC(K 4k 
(ft ks 

Station 5 
Water 
Surf ace 
 levat ti on 
YC(K 5L 
(ft ks ) --------- 
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Station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
( ft ksl) --------- 
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Time Elapsed 
Step Time 
Count 

K TTP (K) 
(hr) --------- --------- 

Station 2 
Water 
Surf ace 
Elevatlon 
YC(K 2), 
(ft ks ) --------- 

Station 4 
Water 
Surf ace 
Elevatlon 
YC(K 4 
(ft ksh --------- 
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Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
(ft ksk) --------- 
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Time 
Step 
Count 

Elapsed Station 1 
Time Water 

surf ace 
Elevatlon 

TTP (K) YC(K 1 
(hr) (ft ksh --------- --------- 

Station 2 
Water 
Surf ace 
Elevatlon 
YC(K 2 
(ft ksb --------- 

Station 3 
Water 
Surf ace 
Elevatlon 
YC(K 3 
(ft kSL) --------- 

station 4 
Water 
Surf ace 
Elevatlon 
YC(K 4 
cft ksl, 

Station 5 
Water 
Surface 
Elevatlon 
YC(K 5L 
(ft ks ) --------- 
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Station 6 
Water 
Surf ace 
Elevatlon 
YC(K 6), 
(ft ks ) --------- 
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Time 
step 
Count 

Elapsed 
Time 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
(ft ksk) --------- 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 

station 5 
Water 
Surf ace 
Elevation 
YC(K 5L 
(ft hs ) --------- 
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Station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
rft ksL, 
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Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 station 6 
Step Time Water Water Water Water Water Water 
Count Surface Surface Surface Surface Surface Surface 

Elevation Elevatlon Elevatlon Elevatlon Elevatlon Elevatlon 
K TTP (K) YC(K 1 YC(K 2 YC(K 3 YC(K 4 YC(K 5 YC(K 6 

(hr) (ft ks l )  (ft ksl) (ft ks1) (ft kst) (ft ksl) (ft ksk) ______--- _ _ _ _ _ _ _ _ _  _____-___ ____----- __------- ---___--- -___----- --------- 
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Time 
step 
Count 

K 

ETapsed 
Time 

TTP (K) 
(hr) --------- 

55.930 
56.000 
56.070 
56.140 
56.210 
56.280 
56.350 
56.420 
56.490 
56.560 
56.630 
56.700 
56.770 
56.840 
56.910 
56.980 
57.050 
57.120 
57.190 
57.260 
57.330 
57.400 
57.470 
57.540 
57.610 
57.680 
57.750 
57.820 
57.890 
57.960 
58.030 
58.100 
58.170 
58.240 
58.310 
58.380 
58.450 
58.520 
58.590 
58.660 
58.730 
58.800 
58.870 
58.940 
59.010 
59.080 
59.150 
59.220 . 59.290 
59.360 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
(ft ksl) --------- 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
cft hsL) 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
(ft hSL) --------- 

Station 4 
Water 
Surface 
Elevatlon 
YC(K 4 
(ft ksL) ------- -- 

Station 5 
Water 
Surf ace 
Elevation 
YC(K 5 
(ft hSL) -------- - 
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Station 6 
Water 
Surf ace 
Elevatlon 
YC(K 6 
rft hsL, 
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Time 
Step 
Count 

Elapsed 
Time 

TTP (K) 
fhr) 

Station 1 
Water 
Surf ace 
Elevatlon 
YC(K 11 
(ft ks ) --------- 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 21 
(ft ks ) --------- 

Station 3 
Water 
Surf ace 
Elevatlon 

--------- 

Station 4 
Water 
Surf ace 
Elevatlon 
YC(K 4 
rft hs& 

Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
(ft ksh --------- 
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Station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
(ft kSL) --------- 
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Time 
Step 
Count 

K 

Elapsed 
Time 

TTP (K) 
fhr) 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 11 
(ft ks 

Station 2 
Water 
Surface 
Elevation 
YC(K 2 
(ft ksl) --------- 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
(ft ksl) --------- 

Station 4 
Water 
Surface 
Elevatlon 
YC(K 4 1  
cft ks ) 

Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
(ft ksl) 
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Station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
(ft kSL) --------- 
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Time Elapsed Station 1 Station 2 Station 3 
Step Time Water Water Water 
Count Surface Surface Surface 

Elevatlon Elevation Elevatlon 
K YC(K 1 YC(K 2 YC(K 3 

TTP(K) (hr) (ft ksl) (ft ks1) (ft hs1) _ _ _ _ _ _ _ _ _  ________- ______--- _----___- --------- 

Station 4 
Water 
Surf ace 
Elevation 

Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
(ft hS1) --------- 
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Station 6 
Water 
Surf ace 
Elevatlon 
YC(K 6 
(ft ksl) --------- 
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Time 
Step 
Count 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

76.930 
77.000 
77.070 
77.140 
77.210 
77.280 
77.350 
77.420 
77.490 
77.560 
77.630 
77.700 
77.770 
77.840 
77.910 
77.980 
78.050 
78.120 
78.190 
78.260 
78.330 
78.400 
78.470 
78.540 
78.610 
78.680 
78.750 
78.820 
78.890 
78.960 
79.030 
79.100 
79.170 
79.240 
79.310 
79.380 
79.450 
79.520 
79.590 
79.660 
79.730 
79.800 
79.870 

Station 1 
Water 
Surf ace 
Elevatlon 
YC(K 1 
(ft ksl) --------- 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 
1498.81 

Station 2 
Water 
Surf ace 
Elevatlon 
YC(K 2 
rft ksh 

Station 3 
Water 
Surf ace 
Elevatlon 
YC(K 3 
(ft ksl) --------- 

Station 4 
Water 
Surface 
Elevatlon 
YC(K 4 
(ft ksl) --------- 

Station 5 
Water 
Surf ace 
Elevation 
YC(K 5 
(ft ksk) --------- 
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station 6 
Water 
surf ace 
Elevation 
YC(K 6 k  
rft ks 1 
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COMPUTED DISCHARGES AT REQUESTED 
STATIONS WHERE HYDROGRAPHS ARE PLOTTED : ........................................ 

Time 
Step 
Count 
K 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

.ooo 

.070 

.I40 

.210 

.280 

.350 

.420 
-490 
-560 
.630 
.700 
.770 
.840 
.910 
.980 

1.050 
1.120 
1.190 
1.260 
1.330 
1.400 
1.470 
1.540 
1.610 
1.680 
1.750 
1.820 
1.890 
1.960 
2.030 
2.100 
2.170 
2.240 
2.310 
2.380 
2.450 
2.520 
2.590 
2.660 
2.730 
2.800 
2.870 
2.940 
3.010 
3.080 
3.150 
3.220 
3.290 
3.360 

Station 1 
Discharge 

Station 2 
Discharge 

station 3 
Discharge 

?:43 24) --------- 

Station 5 
Discharge 

Station 6 
Discharge 
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Time 
step 
Count 
K 

Elapsed 
Time 

- -  

Station 1 station 2 Station 3 Station 4 Station 5 Station 6 
Discharge Dlscharge Dlscharge Discharge Discharge Discharge 

TTP (K) 
(hr) --------- 

10.430 
10.500 
10.570 
10.640 
10.710 
10.780 
10.850 
10.920 
10.990 
11.060 
11.130 
11.200 
11.270 
11.340 
11.410 
11.480 
11.550 
11.620 
11.690 
11.760 
11.830 
11.900 
11.970 
12.040 
12.110 
12.180 
12.250 
12.320 
12.390 
12.460 
12.530 
12.600 
12.670 
12.740 
12.810 
12.880 
12.950 
13.020 
13.090 
13.160 
13.230 
13.300 
13.370 
13.440 
13.510 
13.580 
13.650 
13.720 
13.790 
13.860 
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Time Elapsed Station 1 Station 2 Sfation 3 
steo Time Discharge Discharge Discharge 
Eou'nt 
K TTP (K) 

(hr) $ 4 )  4E$3 b3) ?EG1i3) __-_--___ _________  _ _ _ _ _ _ _ _ _  ---_____- ___------ 

Station 4 
Discharge 

?E$243) -_------- 
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Station 6 
Discharge 
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Time Elapsed Station 1 Sfation 2 Sfation 3 Sfation 4 Station 5 Station 6 
step Time Discharge Discharge Discharge Discharge Discharge Discharge 
Count 
K TTP (K) 

(hr) 3 ?2h:'h3, ? E h E l i 4 )  ? E h E r $ 3 )  ?EC'24) ?EhE1E4) _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  --___---- _-____--- _____---- --------- --------- --------- 
250 17.430 2.00 
251 17.500 2.00 
252 17.570 2.00 
253 17.640 2.00 
254 17.710 2.00 
255 17.780 2.00 
256 17.850 2.00 
2 57 17.920 2.00 
258 17.990 2.00 
259 18.060 2.00 
260 18.130 2.00 
261 18.200 2.00 
262 18.270 2.00 
263 18.340 2.00 
264 18.410 2.00 
265 18.480 2.00 
266 18.550 2.00 
267 18.620 2.00 
268 18.690 2.00 
269 18.760 2.00 
270 18.830 2.00 
271 18.900 2.00 
272 18.970 2.00 
273 19.040 2.00 
274 19.110 2.00 
275 19.180 2.00 
276 19.250 2.00 
277 19.320 2.00 
278 19.390 2.00 
279 19.460 2.00 
280 19.530 2.00 
281 19.600 2.00 
282 19.670 2.00 
283 19.740 2.00 
284 19.810 2.00 
285 19.880 2.00 
286 19.950 2.00 
287 20.020 2.00 
288 20.090 2.00 
289 20.160 2.00 
290 20.230 2.00 
291 20.300 2.00 
292 20.370 2.00 
293 20.440 2.00 
294 20.510 2.00 
295 20.580 2.00 
296 20.650 2.00 
297 20.720 2.00 
298 20.790 2.00 
299 20.860 2.00 
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Time 
Step 
Count 
K 

Elapsed Station 1 Station 2 Station 3 Station 4 
Time Discharge Discharge Discharge Discharge 

TTP (K) 
(hr) _________ _ _ _ _ _ _ _ _ _  ____----- -_____-__ ---__---- 
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Station 6 
Discharge 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 46,600 FLOW WEST 
PROJECT NUMBER : 885148g; 

PAGE 50 

2/18/1990 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 4 ~ 4 6 ,  
PROJECT NUMBER : 8851485F 

Time Elapsed station 1 
Step Time Discharge 
Count 
K TTP (K) 

(hr) (t2hEfki) 

600 FLOW WEST 

Station 2 Station 3 
Discharge Discharge 

Station 5 
Discharge 
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Station 6 
Discharge 
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Time 
step 
Count 
K 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

34.930 
35.000 
35.070 
35.140 
35.210 
35.280 
35.350 
35.420 
35.490 
35.560 
35.630 
35.700 
35.770 
35.840 
35.910 
35.980 
36.050 
36.120 
36.190 
36.260 
36.330 
36.400 
36.470 
36.540 
36.610 
36.680 
36.750 
36.820 
36.890 
36.960 
37.030 
37.100 
37.170 
37.240 
37.310 
37.380 
37.450 
37.520 
37.590 
37.660 
37.730 
37.800 
37.870 
37.940 
38.010 
38.080 
38.150 
38.220 
38.290 
38.360 

Station 1 
Discharge 

Station 2 
Discharge 

@ti,, --------- 

Sfation 3 
Dlscharge 

?EhE1 3 ) --------- 
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Station 4 Sfation 5 Sfation 6 
Discharge Dlscharge Dlscharge 
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Time 
step 
Count 
K 

Elapsed Station 1 Sfation 2 
Time Discharge Discharge 

Station 3 Station 4 Station 5 Sfation 6 
Discharge Discharge Discharge Discharge 

TTP (K) 
(hr) --------- 

38.430 
38.500 
38.570 
38.640 
38.710 
38.780 
38.850 
38.920 
38.990 
39.060 
39.130 
39.200 
39.270 
39.340 
39.410 
39.480 
39.550 
39.620 
39.690 
39.760 
39.830 
39.900 
39.970 
40.040 
40.110 
40.180 
40.250 
40.320 
40.390 
40.460 
40.530 
40.600 
40.670 
40.740 
40.810 
40.880 
40.950 
41.020 
41.090 
41.160 
41.230 
41.300 
41.370 
41.440 
41.510 
41.580 
41.650 
41.720 
41.790 
41.860 
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Time 
Step 
Count 
K 

Elapsed 
Time 

Sfation 1 
Discharge 

TTP (K) 
(hr) --------- 

41.930 
42.000 
42.070 
42.140 
42.210 
42.280 
42.350 
42.420 
42.490 
42.560 
42.630 
42.700 
42.770 
42.840 
42.910 
42.980 
43.050 
43.120 
43.190 
43.260 
43.330 
43.400 
43.470 
43.540 
43.610 
43.680 
43.750 
43.820 
43.890 
43.960 
44.030 
44.100 
44.170 
44.240 
44.310 
44.380 
44.450 
44.520 
44.590 
44.660 
44.730 
44.800 
44.870 
44.940 
45.010 
45.080 
45.150 
45.220 
45.290 
45.360 

Station 4 
Discharge 
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Station 5 
Discharge 
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Time 
Step 
Count 
K 

Elapsed 
Time 

Station 1 
Discharge 

Station 2 
Discharge 

TTP (K) 
(hr) --------- 

45.430 
45.500 
45.570 
45.640 
45.710 
45.780 
45.850 
45.920 
45.990 
46.060 
46.130 
46.200 
46.270 
46.340 
46.410 
46.480 
46.550 
46.620 
46.690 
46.760 
46.830 
46.900 
46.970 
47.040 
47.110 
47.180 
47.250 
47.320 
47.390 
47.460 
47.530 
47.600 
47.670 
47.740 
47.810 
47.880 
47.950 
48.020 
48.090 
48.160 
48.230 
48.300 
48.370 
48.440 
48.510 
48.580 
48.650 
48.720 
48.790 
48.860 

Station 3 
Discharge 

(tE4E1i4) --------- 

Station 5 
Discharge 

s:Cr;4) --------- 

S ation 6 
D f scharge 
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Time 
step 
Count 
K 
----- 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

Station 1 
Discharge 

Station 2 
Discharge 

Station 4 
Discharge 

432 3 )  --------- 
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Time 
step 
Count 
K 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

station 2 
Discharge 

Station 3 
Discharge 
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Station 5 Station 6 
Discharge Discharge 
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Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 
Step Time Discharge Discharge Discharge Discharge Discharge Discharge 
Count 
K TTP (X) 

(hr) 4 2 3  4 3  ?E45$3) ? E 4 2 1 i 3 ,  4 2  4E4223) ___-_-___ -___----- _--___--- ___------ --------- ___------ --------- --___---- 
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Time 
Step 
Count 
K 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

62.930 
63.000 
63.070 
63.140 
63.210 
63.280 
63.350 
63.420 
63.490 
63.560 
63.630 
63.700 
63.770 
63.840 
63.910 
63.980 
64.050 
64.120 
64.190 
64.260 
64.330 
64.400 
64.470 
64.540 
64.610 
64.680 
64.750 
64.820 
64.890 
64.960 
65.030 
65.100 
65.170 
65.240 
65.310 
65.380 
65.450 
65.520 
65.590 
65.660 
65.730 
65.800 
65.870 
65.940 
66.010 
66.080 
66.150 
66.220 
66.290 
66.360 

Station 3 
Discharge 

Station 4 
Discharge 

Station 5 
Discharge 

y:4:Gi) --------- 



BOSS DAMBRK version 2 .00  
PROJECT TITLE : 72-HR 4 6 , 6 0 0  FLOW WEST 
PROJECT NUMBER : aa514atF 

PAGE 6 1  

2/18/1990 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 46,600 FLOW WEST 
PROJECT NUMBER : 885148PF 

Time 
Step 
Count 
K 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

69.930 
70.000 
70.070 
70.140 
70.210 
70.280 
70.350 
70.420 
70.490 
70.560 
70.630 
70.700 
70.770 
70.840 
70.910 
70.980 
71.050 
71.120 
71.190 
71.260 
71.330 
71.400 
71.470 
71.540 
71.610 
71.680 
71.750 
71.820 
71.890 
71.960 
72.030 
72.100 
72.170 
72.240 
72.310 
72.380 
72.450 
72.520 
72.590 
72.660 
72.730 
72.800 
72.870 
72.940 
73.010 
73.080 
73.150 
73.220 
73.290 
73.360 

Station 1 
Discharge 

Station 2 
Discharge 

PAGE 62 

2/18/1990 

Station 6 
Discharge 
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Time 
Step 
Count 
K 

Elapsed 
Time 

Station 1 
Discharge 

TTP (K) 
(hr) --------- 

73.430 
73.500 
73.570 
73.640 
73.710 
73.780 
73.850 
73.920 
73.990 
74.060 
74.130 
74.200 
74.270 
74.340 
74.410 
74.480 
74.550 
74.620 
74.690 
74.760 
74.830 
74.900 
74.970 
75.040 
75.110 
75.180 
75.250 
75.320 
75.390 
75.460 
75.530 
75.600 
75.670 
75.740 
75.810 
75.880 
75.950 
76.020 
76.090 
76.160 
76.230 
76.300 
76.370 
76.440 
76.510 
76.580 
76.650 
76.720 
76.790 
76.860 

Station 2 
Discharge 

?:hii 23 --------- 

Station 3 
Discharge 

Station 4 
Discharge 

Station 5 
Discharge 
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Station 6 
Discharge 



END OF OUTPUT 





TIME TO PEAK PROFILE 



DAMBRK MODEL OUTPUT 

Run #3 
(From Section 14s through #11) 
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............................. 
B O S S  D A M B R K  (tm) __--_-_-------__------===--- ...................... --- 

co ~right (c) 1988-89 BOSS corporation A ~ P  Rlghts Reserved 

Verpion : 2.00 
Serlal Number : 0010361.200 

Licensed to Woodward-Clyde Consultants 

PROGRAM ORIGIN : ---------------- 
Boss DamBrk tm) is an enhanced version of Professor D. L. Freadfs 

A d  1988 NWS D RX program. 

DISCLAIMER : ------------ 
Boss DamBrk (tm) is a complex Frogram which requires engineering,ey ertise 

for the correct use of thls prpgram. All resglts obtaqned should be 
P to use correctly. Boss Corpora Ion assumes absolutely,no responslbl lty 

carefully examlned bx an experlenced professional englneer to determine 
if they are reasonab e and accurate. 

Although Boss Cor oration has endeavored to mabe Boss DamBrk error free, 
the pro Tam is no! and cannot be.cert1fled.a~ ~nfalllb$e~ Therefore Boss 
Coraora&on makes no warrant", elther im~llclt or expllclt, as to the 
~ ~ f r e ~ t ~ p e r f o ~ a n c e o r ~ a c c u r 5 c y  of this Boftware. 

In no event shall Boss Corporation be liable to anyone for special 
collqteral incidental, or conseyn$ial damages in connection wlth pr 
arlslng out of purchase or,use o thls software. The Sole and excluslve 
liability to Boss Corporatqon, re ardless of the form of actlon, shall 
not exceed the purchase prlce of ? hls software. 

PROJECT DESCRIPTION : ..................... 
PROJECT TITLE : 72-HR 306,918 FLOW SOUTH 
PROJECT NUMBER : 885148% 
DESCRIPTION : CAVE BUTTES DAM DAMBREAK ANALYSIS 
ENGINEER : SFR 
DATE OF RUN : 2/18/1990 
TIME OF RUN : 9:08 am 
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INPUT DATA SUMMARY : .................... 
INPUT CONTROL PARAMETERS : .......................... 

Number of Dynamic Routing Reaches (KKN) 9 

Type of Reservoir Routing (KuI) 0 (storage routing) 

Number of multiple dams/bridges (MULDAM) 0 

No. of Reservoir Inflow Hydrograph Points (ITEH) 12 

No. of Informational Cross-Sections (NPRT) 0 

~lood-plain Routing (KFLP) 0 (no) 
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Hydrograph Time Intervals (DHF, hr) 

Routing Period (TEH, hr) 

Breach Development Exponent (BREX) 

MudIDebris Flow Parameter (MUD) 

Dry Bed Routing Parameter (IWF) 

Hydraulic Radius Computation Parameter (KPRES) 

Time 

;i7Rs"d 
(hr) --------- 

Upstream $?;ir 
--------------- 

3000.0 
3000.0 
6132.0 
66608.0 
306918.0 
216922.0 
90769.0 
45827.0 
24483.0 
11028.0 
7009.0 
3021.0 
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SUMMARY OF PROGRAM CONTROL PARAMETERS : ....................................... 
Number of Cross-Sections Entered (NS) 

Number of Top Widths Entered (NCS) 

Number of Cross-Sectional Hydrographs to Plot 

Cross-sectional Smoothing Parameter (KSA) 

Downstream Supercritical Parameter (KSUPC) 

Landslide Simulation (KSL) 

Number of Lateral Inflow Hydrographs (LQ) 

Number of Points in Gate Control Curve (KCG) 

CROSS-SECTIONS WHERE HYDROGRAPH REQUESTED : 
(maxlmum allowed = 6) ........................................... 

CHANNEL-VALLEY BOUNDARY CONDITIONS : .................................... 
Max Discharge at Downstream End (QMAXD, cfs) 

Max Lateral Outflow due to Flood Wave (QLL, cfs/ft) 

Initial Time-Step Size (DTHM, hr) 

Time at which Dam Starts to Fail (TFI, hr) 

Theta Weighting Factor (FlI) 

Stage Convergence Criterion (EPSY, ft) 

Initial Downstream Water Surface Elevation (YDN, ft MSL) 

Slope of Channel Downstream of Dam (SOH, ft/mi) 
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(subcritical) 

(no) 
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CROSS-SECTION NUMBER : 1 .......................... SECTION 4s 

Cross-Section Location (XS(I), mi) 1.090 

Flooding Elevation (FSTG(I), ft MSL) 1532.000 

Initial Water Surface Elevation (YD, ft MSL) .OOO 

DOWNSTREAM REACH NUMBER : 1 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .060 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage Left Left Right Right 

%Nth 
Manning 

%th %th n n 
Manning 

;?Nth 
Manning 

HS(K I BS(K,I) ~M(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(ft hSL) (ft) (ft) (ft) (ft) --------- --------- --------- --------- --------- --------- --------- 

1526.00 .O .0500 .O .O .OOOO .O . O O O O  
1530.00 300.0 .0500 .O . O  .OOOO .O . O O O O  
1540.00 1200.0 .0500 .O .O .OOOO .O .OOOO 
1600.00 1400.0 .0700 .O .O .OOOO .O .OOOO 
1640.00 1600.0 .0700 .O .O .OOOO . O  . O O O O  
1700.00 1900.0 .0700 .O .O .OOOO .O  .OOOO 
1740.00 2050.0 .0700 .O .O .OOOO .O .OOOO 
1800.00 2300.0 .0700 .O .O .OOOO . O  .OOOO 
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CROSS-SECTION NUMBER : 2 .......................... SECTION 5 

cross-Section Location (XS(I), mi) 

  loo ding Elevation (FSTG (I) , f t MSL) 
Initial Water Surface Elevation (YD, ft MSL) .OOO 

DOWNSTREAM REACH NUMBER : 2 ............................. 
Reach Contraction-Expansion Coefficient (FKC) -.800 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .030 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation 

HS(K I 
(ft h d )  --------- 
1513.00 
1520.00 
1540.00 
1600.00 
1640.00 
1660.00 
1680.00 
1700.00 

Channel 
25;Ith 7;gt 1) 

Channel 
Manning 

~M(K,I) 
--------- 

.0500 

.0500 

.0500 

.0700 

.0700 

.0700 

.0700 

.0700 

Storage 
ZP5;Ith 
BSS(K,I) 
(ft) 

Left 
%th 
BSL(K,I) 
(ft) --------- 

.o 

.o .o 

.o 

.o 

.o .o 

.o 

Left 
Manning 
n 
CML(K,I) 

Right 

%8th 
BSR(K, I) 
(ft) --------- 

.o 

.o 

.o 

.O 

.O 

.o 

.o 

.o 

Right 
Manning 
n 
CMR(K,I) 
--------- 

.oooo 

.oooo .oooo 

.oooo 

.oooo 

.oooo .oooo 

.oooo 
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CROSS-SECTION NUMBER : 3 .......................... SECTION 6 

Cross-Section Location (XS(I), mi) 

Flooding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 3 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .ooo 
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .020 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage Left Left Right Right 

Manning 
Zfn8th 

Manning 
%8th 

Mannlng 
28th n $Pith n n 

HS(K I BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(ft ksk) (ft) (ft) (ft) (ft) ___--____ ____--___ ---__---- _-_----_- ---__---- _-------- --------- --------- 

1500.00 .O .0500 .O .O .OOOO .O .oooo 
1505.00 956.0 .0500 .O .O .OOOO .o .oooo 
1510.00 1900.0 .0500 .O .O .OOOO .o .oooo 
1520.00 3800.0 .0700 .O .O .OOOO . O  .oooo 
1580.00 4275.0 .0700 .O .O .OOOO .O .oooo 
1600.00 4500.0 .0700 .O .O .OOOO .O .oooo 
1620.00 4600.0 .0700 .O .O .OOOO .O .oooo 
1660.00 4850.0 .0700 .O .O .OOOO .O .oooo 
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CROSS-SECTION NUMBER : 4 .......................... SECTION 7 

Cross-Section Location (XS(I), mi) 
Flooding Elevation (FSTG(I), ft MSL) 

Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 4 ............................. 
Reach contraction-Expansion Coefficient (FKC) .ooo 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .050 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage Left Left Right Right 

%th 
Manning 

%th 33th 
Manning 

;f%h 
Manning 

n n n 
HS(K I BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(ft hSL) (ft) (ft) (ft) (ft) _ _ _ _ _ _ _ _ _  _______-- ____-__-- _-_--___- __--__--- --------- --------- --------- 

1490.00 .O .0500 .O .O .oooo .o .oooo 
1492.50 600.0 .0500 .O .o .oooo . o  .oooo 
1495.00 1200.0 -0500 .O .O .oooo .o  .oooo 
1500.00 2400.0 .0500 .O .O .oooo .o .oooo 
1510.00 3750.0 .0700 .O .O .oooo .o .oooo 
1520.00 4050.0 .0700 .O .O .oooo .O .oooo 
1525.00 4200.0 .0700 .O .O  .oooo .o .oooo 
1530.00 4350.0 .0700 .O .O .oooo .O .oooo 
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CROSS-SECTION NUMBER : 5 .......................... SECTION 8 S  

Cross-Section Location (XS(I), mi) 
Flooding Elevation (FsTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 5 ............................. 
Reach Contraction-Expansion Coefficient (FKC) -1.000 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .010 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation 

HS(K I 
(ft hSL) --------- 
1480.00 
1485.00 
1490.00 
1500.00 
1540.00 
1560.00 
1580.00 
1600.00 

Channel 

28th Tgiy, 1) --------- 

Channel 
Manning 
n 
CM(X,I) --------- 

.0500 

.0500 

.0500 

.0500 

.0700 

.0700 

.0700 

.0700 

Storage 
28th 
BSS (K, I) 
(ft) --------- 

.o 

.o .o 

.o .o .o .o 

.o 

Left 
%8th 
BSL(X,I) 
(ft) --------- 

.o 

.O 

.o 

.o .o 

.o .o 

.o 

Left 
Manning 
n 
CML(K,I) 

Right 
;%th 
BSR(K, I) 
(ft) --------- 

.o 

.O 

.O 

.o 

.O 
-0 
-0 
.o 

Right 
Manning 
n 
CMR(KtI) 
--------- 

.oooo 

.oooo 

.oooo 

.oooo .oooo 

.oooo 

.oooo 

.oooo 
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CROSS-SECTION NUMBER : 6 SECTION 9 .......................... 
Cross-Section Location (XS(I), mi) 

Flooding Elevation (FSTG (I) , ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 6 ............................. 
Reach Contraction-Expansion Coefficient (FKC) -.lo0 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .010 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage Left Left Right Right 

,'!8th Manning 
 TO^ Manning SPgth Manning n W1 th W1 th n n 

HS(K I BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(ft fist) (ft) (ft) (ft) (ft) --------- --------- --------- --------- --------- --------- --------- --------- 
1473.00 .O .0700 .O .O .OOOO .O .OOOO 
1480.00 200.0 .0700 .O .O .OOOO .O .OOOO 
1480.50 800.0 .0700 .O .O .OOOO .O .OOOO 
1481.00 3700.0 .0900 .O .O .OOOO .O .OOOO 
1484.00 7600.0 .0900 .O .O .OOOO .O .OOOO 
1490.00 10200.0 .0900 .O .O .OOOO .O .OOOO 
1495.00 12050.0 -0900 .O .O .OOOO .O .OOOO 
1500.00 13900.0 .0900 .O .O .OOOO .O .OOOO 
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CROSS-SECTION NUMBER : 7 .......................... SECTION 10 

Cross-Section Location (XS(I), mi) 

Flooding Elevation (FSTG(I), ft MSL) 

Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 7 ............................. 
Reach Contraction-Expansion Coefficient (FKC) -. 100 
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .010 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation 

HS(K I 
(ft ksk) --------- 
1458.00 
1460.00 
1462.00 
1468.00 
1470.00 
1471.50 
1472.00 
1480.00 

Channel 

2 3 t h  $sky, I' 
Channel 
Manning 
n 
CM(KtI) --------- 

.0700 

.0800 

.0800 

.0900 

.0900 

.0900 

.0900 

.0900 

Storage 

%th 
BSS(K,I) 
(ft) 

Left 

%th 
BSL(K, I) 
(ft) --------- 

.o 

.o 

.o 

.o 

.o .o .o 

.o 

Left 
Manning 
n 
CML(KtI) 

Right 

%3th 
BSR(K,I) 
(ft) --------- 

.o 

.o .o 

.o 

.O 

.O .o 

.o 

Right 
Manning 
n 
CMR(KtI) --------- 

.oooo 

.oooo 

.oooo 

.oooo 

.oooo 

.oooo 

.oooo 

.oooo 
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CROSS-SECTION NUMBER : 8 .......................... SECTION 11 

Cross-Section Location (XS(I), mi) 

Flooding Elevation (FSTG(I), ft MSL) 

Initial Water Surface Elevation (YD, ft MSL) 

CROSS-SECTION DESCRIPTION : ........................... 
Elevation Channel Storage Left Right 

%th %th $%th ;Pith 
HS(KIL BS(K,I) BSS(K,I) BSL(K,I) BSR(K,I) 
(ft ks ) (ft) (ft) (ft) (ft) --------- _________  _ _ _ _ _ _ _ _ _  -___-_-__ ---__---- 
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WARNING: At cross-section reach 1 the distance between 
interpolated cross-sectjons (DXM) should be changed 
to .060 due to expanslon/contractlon crlteria 

WARNING: At cross-section reach 3 the distance between 
interpolated cross-sections (DXM) should be changed 
to -019 due to expansion/contractlon crlterla 

WARNING: At cross-section reach 4 the distance between 
interpolated cross-secttons (DXM) should be changed 
to .033 due to expanslon/contractlon crlterla 

WARNING: at cross-section reach 5 the distance between 
interpolated cross-sectjons (DXM) should be changed 
to -008 due to expansion/contractlon criterla 
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DISTANCE BETWEEN INTERPOLATED CROSS-SECTIONS 
(DXM) THAT WILL BE USED IN COMPUTATIONS .............................................. 

Down Interp. 
Stream Crosq 
Reach Section 
Number Distance 
I=l,NSl DXM(1) 

(mi) --------- --------- 
1 .0600 
2 .0300 
3 .0200 
4 .0500 
5 .0100 
6 .0100 
7 .0100 

LATERAL INFLOW REACH NUMBER 

LQX(1) 
5 

Total number of cross-sections (original+interpolated) 127 

Maximum number of cross-sections allowed 300 
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OUTPUT DATA SUMMARY : ..................... 
CROSS-SECTION and REACH SUMMARY : ................................. 

Cross Cross Bottom Reach Reach Reach 
Section Sectipn Elevation Number Length Slope 
Number Logation 

(mi) (ft MSL) (mi) (ftfmi) ___----_- ____----- _____---- --------- --------- --------- 
1 1.090 1526.000 
2 1.510 1513.000 1 .420 30.952 
3 1.830 1500.000 2 .320 40.625 
4 2.060 1490.000 3 .230 43.478 
5 2.290 1480.000 4 .230 43.478 
6 2.520 1473.000 5 .230 30.435 
7 2.980 1458.000 6 .460 32.609 
8 3.230 1450.000 7 .250 32.000 
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SLOPE INFORMATION FOR CROSS-SECTION REACHES : ............................................. 
Reach Water Hydraulic Reach D namic Total Critical Manning 
Number Surfacp Depth Bottom slope Slope slope n 
Sectlon Elevatlon Slope 
I Y SO DS SOT SC CMN 

(Pt MSL) %I (ft/m) (ft/m) (ft/m) (ft/m) _ _ _ _ _ _ _ _ _  _________  _________ ______--_ __---___- --------- --------- --------- 
1 1519.50 1.54 30.95 .01 30.97 166.85 .050 
1 1525.00 3.07 30.95 .02 30.97 132.43 .050 
1 1540.00 12.26 30.95 .03 30.98 83.48 .050 
1 1600.00 64.18 30.95 .07 31.02 94.23 .070 
1 1640.00 95.72 30.95 .08 31.03 82.48 .070 
1 1680.00 123.16 30.95 .09 31.04 75.83 .070 
1 1710.00 143.06 30.95 .09 31.05 72.14 .070 
1 1750.00 170.03 30.95 .10 31.05 68.11 .070 
2 1506.50 1.47 40.62 .01 40.64 169.28 .050 
2 1512.50 2.94 40.62 .02 40.64 134.36 .050 
2 1525.00 10.18 40.62 .02 40.65 88.82 .050 
2 1560.00 29.33 40.62 .04 40.67 82.49 .057 
2 1610.00 76.84 40.62 .07 40.69 88.75 .070 
2 1630.00 93.04 40.62 .07 40.70 83.26 .070 
2 1650.00 109.36 40.62 .08 40.70 78.90 .070 
2 1680.00 136.53 40.62 .08 40.71 73.27 .070 
3 1495.00 1.01 43.48 .01 43.49 191.99 .050 
3 1498.75 2.02 43.48 .01 43.49 152.38 .050 
3 1502.50 4.03 43.48 .02 43.50 120.94 .050 
3 1510.00 8.06 43.48 .02 43.50 101.43 .051 
3 1545.00 40.25 43.48 .05 43.53 110.10 .070 
3 1560.00 52.60 43.48 .06 43.54 100.70 .070 
3 1572.50 63.79 43.48 .06 43.54 94.43 .070 
3 1595.00 83.89 43.48 .07 43.55 86.19 .070 
4 1485.00 1.00 43.48 .01 43.49 192.55 .050 
4 1488.75 2.00 43.48 .01 43.49 152.83 .050 
4 1492.50 4.00 43.48 .02 43.50 121.30 .050 
4 1500.00 8.30 43.48 .02 43.50 95.08 .050 
4 1525.00 27.81 43.48 .04 43.52 124.54 .070 
4 1540.00 41.06 43.48 .05 43.53 109.37 .070 
4 1552.50 52.33 43.48 .06 43.53 100.87 .070 
4 1565.00 62.97 43.48 .06 43.54 94.84 .070 
5 1476.50 1.34 30.43 .01 30.45 174.55 .050 
5 1482.50 2.68 30.43 .02 30.45 138.54 .050 
5 1485.25 3.82 30.43 .02 30.45 123.12 .050 
5 1490.50 5.22 30.43 .02 30.46 110.98 .050 
5 1512.00 16.63 30.43 .04 30.47 95.74 .056 
5 1525.00 22.94 30.43 .04 30.48 107.45 .063 
5 1537.50 28.85 30.43 -05 30.49 120.73 .069 
5 1550.00 34.05 30.43 .06 30.49 116.41 .070 
6 1465.50 1.21 32.61 .02 32.63 353.65 .07 0 
6 1470.00 2.43 32.61 .02 32.63 280.70 .070 
6 1471.25 1.31 32.61 .02 32.63 344.60 .070 
6 1474.50 1.94 32.61 .02 32.63 302.58 .070 
6 1477.00 3.23 32.61 .02 32.63 255.30 .070 
6 1480.75 6.72 32.61 .04 32.65 302.58 .086 
6 1483.50 6.45 32.61 .04 32.65 335.03 .090 
6 1490.00 11.21 32.61 .05 32.65 278.67 .090 
7 1454.00 .88 32.00 .02 32.02 393.04 .070 
7 1457.00 1.77 32.00 .02 32.02 311.96 .070 
7 1460.00 2.86 32.00 .03 32.03 347.35 .080 
7 1464.00 3.12 32.00 .03 32.03 367.35 .084 
7 1466.00 3.21 32.00 .03 32.03 394.08 .087 • 7 1468.25 4.58 32.00 .03 32.03 375.58 .090 
7 1469.00 3.17 32.00 .03 32.03 424.65 .090 
7 1475.00 8.02 32.00 .04 32.04 311.62 .090 

Number of Intermediate Cross-Sections (NN(NS)) 127 

Number of Time Steps (NNU) 12 
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INITIAL CONDITIONS TABLE : .......................... 
Cros? 
Section 
Number 

cros 
sectBpn 
Location 

Normal 
Flow 
Water 
Elevation 
YN 
(ft MSL) --------- 
1530.54 
1528.51 
1526.54 
1524.58 
1522.66 
1520.76 
1518.84 
1516.75 
1515.37 
1514.00 
1512.62 
1511.25 
1509.88 
1508.51 
1507.14 
1505.76 
1504.39 
1503.00 
1502.07 
1501.14 
1500.22 
1499.28 
1498.36 
1497.43 
1496.50 
1495.56 
1494.62 
1493.69 
1492.74 
1490.35 
1487.94 
1485.50 
1483.27 
1483.03 
1482.79 
1482.56 
1482.32 
1482.09 
1481.86 
1481.65 
1481.42 
1481.22 
1481.01 
1480.81 
1480.61 
1480.43 
1480.25 
1480.08 
1479.93 

Mormal 
Flow 
Depth 

DEPN 
(ft) --------- 

4.54 
4.37 
4.25 
4.15 
4.09 
4.04 
3.99 
3.75 
3.67 
3.60 
3.52 
3.45 
3.38 
3.31 
3.24 
3.16 
3.09 
3.00 
2.98 
2.96 
2.94 
2.92 
2.90 
2.88 
2.86 
2.83 
2.80 
2.78 
2.74 
2.85 
2.94 
3.00 
3.27 
3.33 
3.39 
3.47 
3.54 
3.61 
3.69 
3.78 
3.86 
3.95 
4.05 
4.16 
4.27 
4.39 
4.51 
4.64 
4.80 

Critical 
Flow 
Water 
Elevation 
Y C 
Ift MSL) 

Critical 
Flow 
Depth 

DEPC 
(ft) 

Froude 
Indicator 
0 = sub 

FR 

Iteration 
count for 
Com utin 
~rm? ~pt% 
ITN 
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cross 
Section 
Number 

Normal 
Flow 
Water 
Elevation 
YN 
(ft MSL) --------- 
1479.79 
1479.67 
1479.57 
1479.48 
1479.44 
1479.45 
1479.43 
1480.85 
1480.49 
1480.12 
1479.71 
1479.29 
1478.88 
1478.48 
1478.07 
1477.66 
1477.25 
1476.83 
1476.42 
1476.00 
1475.59 
1475.18 
1474.77 
1474.35 
1473.95 
1473.53 
1473.12 
1472.71 
1472.30 
1471.88 
1471.48 
1471.07 
1470.65 
1470.24 
1469.84 
1469.43 
1469.02 
1468.61 
1468.20 
1467.79 
1467.38 
1466.97 
1466.56 
1466.16 
1465.75 
1465.34 
1464.94 
1464.53 
1464.13 
1463.71 

Normal 
Flow 
Depth 

DEPN 
(ft) --------- 

4.96 
5.15 
5.35 
5.57 
5.83 
6.15 
6.43 
8.17 
8.14 
8.09 
8.01 
7.93 
7.84 
7.76 
7.67 
7.59 
7.51 
7.42 
7.33 
7.24 
7.16 
7.07 
6.99 
6.90 
6.82 
6.73 
6.64 
6.56 
6.47 
6.38 
6.31 
6.22 
6.13 
6.05 
5.97 
5.89 
5.80 
5.72 
5.63 
5.55 
5.47 
5.39 
5.30 
5.22 
5.14 
5.06 
4.98 
4.90 
4.83 
4.74 

Critical 
Flow 
Water 
Elevation 
YC 
fft MSLI 

Critical 
Flow 
Depth 
DEPC 
(ft) 

Froude ];;icg&&r 

1 = sup] 
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Iteration 
Count for 
Com utln 
~rm? ~pt% 
ITN 
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Cross 
Section 
Number 

Cross 
Sectipn 
Location 

Normal 
Flow 
Water 
Elevation 
YN 
(ft MSL) --------- 
1463.31 
1462.91 
1462.52 
1462.37 
1462.07 
1461.75 
1461.43 
1461.10 
1460.78 
1460.46 
1460.14 
1459.81 
1459.48 
1459.16 
1458.83 
1458.50 
1458.17 
1457.84 
1457.51 
1457.17 
1456.83 
1456.51 
1456.17 
1455.83 
1455.50 
1455.16 
1454.80 
1454.46 

Normal 
Flow 
Depth 
DEPN 
fft) 

Critical 
Flow 
Water 
Elevation 
Y C 
(ft MSL) --------- 
1461.98 
1461.58 
1461.17 
1460.85 
1460.51 
1460.18 
1459.84 
1459.50 
1459.15 
1458.80 
1458.45 
1458.10 
1457.73 
1457.37 
1457.03 
1456.69 
1456.35 
1456.02 
1455.68 
1455.35 
1455.02 
1454.67 
1454.34 
1454.01 
1453.68 
1453.37 
1453.04 
1452.71 

critical 
Flow 
Depth 

DEPC 
(ft) --------- 

3.33 
3.25 
3.17 
3.17 
3.15 
3.14 
3.12 
3.10 
3.07 
3.04 
3.01 
2.98 
2.93 
2.89 
2.87 
2.85 
2.83 
2.82 
2.80 
2.79 
2.78 
2.75 
2.74 
2.73 
2.72 
2.73 
2.72 
2.71 

Froude 
Indicator 

Iteration 
count for 
com utin 
~ r m P  ~pt% 
ITN 
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SUMMARY OF INITIAL DOWNSTREAM BOUNDARY CONDITIONS : ................................................... 
Cross-section Number at Downstream End of Model AIN) 127 
Injtjal Water Surface Elev. at Downstream End (Y N, ft MSL) 1454.463 
Initial Flow Depth at Downstream End (DEP, ft) 4.463 

COMPUTED STEP BACKWATER TABLE : ............................... 
crosv 
Section 
Number 

Crosp 
Section 
Location 

Flow Backwater 
Water 
Surf ace 
Elevatlon 
YIL 
(ft MSL) --------- 
1454.790 
1455.122 
1455.457 
1455.794 
1456.131 
1456.469 
1456.806 
1457.143 
1457.479 
1457.813 
1458.147 
1458.479 
1458.812 
1459.143 
1459.473 
1459.801 
1460.129 
1460.455 
1460.779 
1461.103 
1461.425 
1461.749 
1462.072 
1462.391 
1462.705 
1462.966 

Backwater 
Water 
Depth 

DEP 
(ft) --------- 

Iteration 
Count for 
Com uting 
~acgwater 
ITB 
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cross 
Section 
Number 

cross 
Sectiqn 
Location 

Backwater 
Water 
surf acg 
Elevation 
YIL 
(ft MSL) --------- 
1463.280 
1463.634 
1464.012 
1464.404 
1464 .SO4 
1465.207 
1465.612 
1466.018 
1466.425 
1466.833 
1467.240 
1467.648 
1468.057 
1468.465 
1468.874 
1469.283 
1469.692 
1470.102 
1470.512 
1470.922 
1471.333 
1471.744 
1472.155 
1472.567 
1472.979 
1473.392 
1473.805 
1474.218 
1474.632 
1475.046 
1475.461 
1475.876 
1476.291 
1476.707 
1477.123 
1477.538 
1477.954 
1478.370 
1478.785 
1479.200 
1479.614 
1480.026 
1480.437 
1480.823 
1481.185 
1481.314 
1481.497 
1481.625 
1481.722 
1481.806 

Backwater 
Water 
Depth 

DEP 
fft) 
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Iteration 
Count for 
Corn utlng 
~ a c h a t e r  
ITB 
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C r o s s  
section 
Number 

C r o s s  
Sectipn 
Locatlon 

X 
(mi) --------- 

Flow Backwater 
Water 
Surf ace 
Elevation 
YIL 
(ft MSL) --------- 
1481.880 
1481.946 
1482.005 
1482.062 
1482.115 
1482.171 
1482.230 
1482.295 
1482.367 
1482.447 
1482.536 
1482.638 
1482.752 
1482.879 
1483.022 
1483.181 
1483.355 
1483.545 
1485.304 
1488.057 
1490.329 
1492.791 
1493.658 
1494.611 
1495.550 
1496.487 
1497.421 
1498.352 
1499.282 
1500.209 
1501.136 
1502.061 
1502.984 
1504.372 
1505.736 
1507.107 
1508.476 
1509.847 
1511.218 
1512.591 
1513.964 
1515.338 
1516.713 
1518.893 
1520.719 
1522.645 
1524.561 
1526.498 
1528.455 
1530.456 

Backwater 
Water 
Depth 

DEP 
(ft) --------- 

7.054 
6.815 
6.571 
6.323 
6.072 
5.823 
5.578 
5.339 
5.106 
4.881 
4.667 
4.464 
4.274 
4.097 
3.935 
3.789 
3.660 
3.545 
2.804 
3.057 
2.829 
2.791 
2.749 
2.792 
2.823 
2.850 
2.875 
2.897 
2.918 
2.937 
2.954 
2.970 
2.984 
3.072 
3.136 
3.207 
3.276 
3.347 
3.418 
3.491 
3.564 
3.638 
3.713 
4.035 
4.005 
4.074 
4.133 
4.212 
4.312 
4.456 

Iteration 
Count for 
Corn utlng 
~acfwater 
ITB 
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Interp. 
Crosq 
Section 
I 

Water 
Elevation 

YI (Ik 
fft SL1 

Initial 
Flow 
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Interp. Water Initial 
crosv  levat ti on Flow 
section 
I 
_____-___ --__-_--- --------------- 

100 1463.28 3000.0 
101 1462.97 3000.0 
102 1462.70 3000.0 
103 1462.39 3000.0 
104 1462.07 3000.0 
105 1461.75 3000.0 
106 1461.42 3000.0 
107 1461.10 3000.0 
108 1460.78 3000.0 
109 1460.45 3000.0 
110 1460.13 3000.0 
111 1459.80 3000.0 
112 1459.47 3000.0 
113 1459.14 3000.0 
114 1458.81 3000.0 
115 1458.48 3000.0 
116 1458.15 3000.0 
117 1457.81 3000.0 
118 1457.48 3000.0 
119 1457.14 3000.0 
120 1456.81 3000.0 
121 1456.47 3000.0 
122 1456.13 3000.0 
123 1455.79 3000.0 
124 1455.46 3000.0 
125 1455.12 3000.0 
126 1454.79 3000.0 
127 1454.46 3000.0 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= 42.6299 DT 

Normalized conservation of mass as percent of maximum flow 
in reach = -.02 

ROUTING COMPLETED : ------------------- 
Number of Time Steps Used (KTIME) 

Maximum Number of Time Steps Allowed 

Total Time of Flood Routing (TT, hr) 
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FLOOD CREST SUMMARY : ..................... 
Maximum 
Stage 
Elevation 
(ft MSL) 

Maximum 
Flow 

Tim To 
~axlmum 
Sta e 
(hr? --------- 

43.750 
43.750 
43.750 
43.750 
43.750 
43.750 
43.750 
43.750 
43.750 
43.750 
43.750 
43.750 
43.750 
43.750 
43.750 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.820 
43.890 
43.890 
43.890 

Maximum 
Flow 
Velocit 
(ftlsecfr 

Flood 
Elevation 

(ft MSL) --------- 

Time To 
Flood 
Elevation 
(hr) --------- 

42.07 
42.07 
42.07 
42.07 
42.07 
42.14 
42.14 
42.14 
42.14 
42.21 
42.21 
42.21 
42.21 
42.21 
42.21 
42.28 
42.28 
42.28 
42.28 
42.28 
42.28 
42.28 
42.28 
42.35 
42.35 
42.35 
42.35 
42.35 
42.35 
42.35 
42.35 
42.35 
42.28 
42.28 
42.28 
42.28 
42.28 
42.28 
42.28 
42.28 
42.28 
42.21 
42.21 
42.21 
42.14 
42.00 
41.86 
41.72 



BOSS DAMBRK vers~~.. 6 . "  

PROJECT TITLE : 72-HR 
PROJECT NIJMBER : 88514 

: ̂.. PAGE 27 
n09=306,918 FLOW SOUTH 

-- ~ ~ ~ 8 F 2/18/1990 

FLOOD CREST SUMMARY : ..................... 
Maximum 
stage 
Elevation 
(ft MSL) --------- 

Maximum 
Flow 

Timg To 
Maxlmum 
Sta e 
(hr? --------- 

Maximum 
Flow 
Velocit 
(ft/secY (ft MSL) --------- 

1483.22 
1483.04 
1482.87 
1482.70 
1482.52 
1482.35 
1482.17 
1482.00 
1481.83 
1481.65 
1481.48 
1481.30 
1481.13 
1480.96 
1480.78 
1480.61 
1480.43 
1480.26 
1480.09 
1479.91 
1479.74 
1479.57 
1479.39 
1479.22 
1479.04 
1478.87 
1478.70 
1478.52 
1478.35 
1478.17 
1478.00 
1477.83 
1477.65 
1477.48 
1477.30 
1477.13 
1476.96 
1476.78 
1476.61 
1476.43 
1476.26 
1476.09 
1475.91 
1475.74 
1475.57 
1475.39 
1475.22 
1475.04 

Time To 
Flood 
 levat ti on 
(hr) --------- 

41.58 
41.51 
41.44 
41.58 
41.93 
42.28 
42.35 
42.35 
42.35 
42.42 
42.42 
42.42 
42.49 
42.49 
42.49 
42.49 
42.56 
42.56 
42.56 
42.63 
42.63 
42.63 
42.63 
42.66 
42.66 
42.70 
42.70 
42.77 
42.77 
42.77 
42.77 
42.84 
42.84 
42.84 
42.84 
42.84 
42.91 
42.91 
42.91 
42.91 
42.91 
42.91 
42.91 
42.91 
42.98 
42.98 
42.98 
42.98 
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FLOOD CREST SUMMARY : ..................... 
crosv 
Section 
Loqation 
(ml) --------- 

2.930 
2.940 
2.950 
2.960 
2.970 
2.980 
2.990 
3.000 
3.010 
3.020 
3.030 
3.040 
3.050 
3.060 
3.070 
3.080 
3.090 
3.100 
3.110 
3.120 
3.130 
3.140 
3.150 
3.160 
3.170 
3.180 
3.190 
3.200 
3.210 
3.220 
3.230 

Maximum 
stage 
Elevation 
(ft MSL) 

Maximum 
Flow 

(cfs) --------- 
Timg To 
Maximum 
sta e (4 --------- 

43.960 
43.960 
43.960 
43.960 
43.960 
43.960 
43.960 
43.960 
43.960 
43.960 
43.960 
43.960 
44.030 
44.030 
44.030 
44.030 
44.030 
44.030 
44.030 
44.030 
44.030 
44.030 
44.030 
44.030 
44.030 
44.030 
44.030 
44.030 
44.030 
44.030 
44.030 

Maximum 
Flow 
Velocit 
(ft/secy --------- 

4.56 
4.57 
4.58 
4.59 
4.60 
4.63 
4.57 
4.54 
4.50 
4.47 
4.44 
4.41 
4.37 
4.34 
4.31 
4.28 
4.25 
4.22 
4.20 
4.17 
4.14 
4.12 
4.09 
4.07 
4.05 
4.02 
4.00 
3.99 
3.97 
3.96 
3.94 

Flood 
Elevation 

(ft MSL) --------- 
Time To 
Flood 
Elevation 
(hr) --------- 

43.05 
43.05 
43.05 
43.12 
43.12 
43.19 
43.19 
43.19 
43.19 
43.12 
43.12 
43.12 
43.19 
43.19 
43.19 
43.19 
43.19 
43.19 
43.19 
43.12 
43.12 
43.12 
43.12 
43.12 
43.05 
43.05 
42.98 
42.98 
42.91 
42.91 
42.91 
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COMPUTED WATER SURFACE ELEVATIONS AT REQUESTED 
STATIONS WHERE HYDROGRAPHS ARE PLOTTED --------------- 

Time 
Step 
Count 

K 
----- 

TTP (K) 
(hr) ,--- --------- 

1 .ooo 
2 .070 
3 .I40 
4 .210 
5 .280 
6 .350 
7 .420 
8 .490 
9 .560 
10 .630 
11 .700 
12 .770 
13 .840 
14 .910 
15 .980 
16 1.050 
17 1.120 
18 1.190 
19 1.260 
20 1.330 
21 1.400 
2 2 1.470 
23 1.540 
2 4 1.610 
2 5 1.680 
2 6 1.750 
2 7 1.820 
2 8 1.890 
2 9 1.960 
30 2.030 
31 2.100 
3 2 2.170 
33 2.240 
3 4 2.310 
35 2.380 
36 2.450 
3 7 2.520 
3 8 2.590 
3 9 2.660 
4 0 2.730 
41 2.800 
4 2 2.870 
43 2.940 
44 3.010 
45 3.080 
4 6 3.150 
4 7 3.220 
4 8 3.290 
4 9 3.360 

Station 1 
Water 
Surf ace 
Elevatlon 
YC(K 1L 
rft ks 1 

Station 2 
Water 
Surf ace 
Elevatlon 
YC(K 2 
(f t kSL) --------- 

Station 3 
Water 
Surf ace 
Elevatlon 
YC(K 3 
(ft ksl) --------- 
1462.70 
1462.70 
1462.71 
1462.71 
1462.71 
1462.71 
1462.71 
1462.71 
1462.71 
1462.71 
1462.72 
1462.72 
1462.72 
1462.72 
1462.73 
1462.73 
1462.73 
1462.73 
1462.73 
1462.74 
1462.74 
1462.74 
1462.74 
1462.74 
1462.75 
1462.75 
1462.75 
1462.75 
1462.76 
1462.76 
1462.76 
1462.76 
1462.76 
1462.77 
1462.77 
1462.77 
1462.77 
1462.77 
1462.78 
1462.78 
1462.78 
1462.78 
1462.78 
1462.79 
1462.79 
1462.79 
1462.79 
1462.79 
1462.80 

Station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
rft ksL) 

Station 5 
Water 
surf ace 
Elevatlon 
YC(K 5 
rft fish 

Station 6 
Water 
Surf ace 
Elevatlon 
YC(K 6L 
(ft ks --------- 
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Time 
Step 
Count 

K 
------ 

Elapsed 
Time 

TTP (K) 
(hrl 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
(ft ksk) --------- 

1530 .46  
1530.46 
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530.46 
1530 .46  
1530.46 
1530.46 
1530.46 
1530 .46  
1530.46 
1530 .46  
1530.46 
1530 .46  
1530 .46  
1530 .46  
1530.46 
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530 .46  
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
(ft ksk) --------- 

1492.80 
1492.80 
1492.80 
1492 .80  
1492 .80  
1492 .80  
1492 .80  
1492 .80  
1492.80 
1492.80 
1492 .80  
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492 .80  
1492 .80  
1492 .80  
1492 .80  
1492 .80  
1492 .80  
1492 .80  
1492 .80  
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492.80 
1492 .80  
1492.80 
1492 .80  
1492 .80  
1492.80 
1492.80 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
(ft ksl) --------- 

1462 .80  
1462 .80  
1462 .80  
1462.80 
1462 .81  
1462 .81  
1462 .81  
1462 .81  
1462 .81  
1462.82 
1462.82 
1462 .82  
1462 .82  
1462 .82  
1462 .83  
1462.83 
1462.83 
1462 .83  
1462.83 
1462 .83  
1462.84 
1462.84 
1462.84 
1462.84 
1462.84 
1462.85 
1462.85 
1462.85 
1462.85 
1462.85 
1462.86 
1462.86 
1462.86 
1462 .86  
1462 .86  
1462.87 
1462 .87  
1462.87 
1462.87 
1462.87 
1462.88 
1462.88 
1462.88 
1462.88 
1462.88 
1462.88 
1462.89 
1462.89 
1462.89 
1462.89 

Station 4 
Water 
Surf acg 
Elevation 
YC(K 4 
rft ksll 

Station 5 
Water 
Surf ace 
Elevation 
YC(K 5l 
(ft ks ) --------- 
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Station 6 
Water 
Surf ace 
  leva ti on 
YC(K 6 1  
(ft ks I --------- 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 8=306,918 FLOW SOUTH 
PROJECT NUMBER : 885148 F - - - 

Time 
Step 
Count 

K 
----- 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

6.930 
7.000 
7.070 
7.140 
7.210 
7.280 
7.350 
7.420 
7.490 
7.560 
7.630 
7.700 
7.770 
7.840 
7.910 
7.980 
8.050 
8.120 
8.190 
8.260 
8.330 
8.400 
8.470 
8.540 
8.610 
8.680 
8.750 
8.820 
8.890 
8.960 
9.030 
9.100 
9.170 
9.240 
9.310 
9.380 
9.450 
9.520 
9.590 
9.660 
9.730 
9.800 
9.870 
9.940 
10.010 
10.080 
10.150 
10.220 
10.290 
10.360 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
rft fish 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
(ft ksb --------- 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
(ft kst) --------- 
1462.89 
1462.90 
1462.90 
1462.90 
1462.90 
1462.90 
1462.90 
1462.91 
1462.91 
1462.91 
1462.91 
1462.91 
1462.92 
1462.92 
1462.92 
1462.92 
1462.92 
1462.93 
1462.93 
1462.93 
1462.93 
1462.93 
1462.93 
1462.94 
1462.94 
1462.94 
1462.94 
1462.94 
1462.95 
1462.95 
1462.95 
1462.95 
1462.95 
1462.95 
1462.96 
1462.96 
1462.96 
1462.96 
1462.96 
1462.97 
1462.97 
1462.97 
1462.97 
1462.97 
1462.97 
1462.98 
1462.98 
1462.98 
1462.98 
1462.98 

station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
(ft ksh --------- 
1454.65 
1454.65 
1454.65 
1454.65 
1454.65 
1454.66 
1454.66 
1454.66 
1454.66 
1454.67 
1454.67 
1454.67 
1454.67 
1454.67 
1454.68 
1454.68 
1454.68 
1454.68 
1454.69 
1454.69 
1454.69 
1454.69 
1454.70 
1454.70 
1454.70 
1454.70 
1454.70 
1454.71 
1454.71 
1454.71 
1454.71 
1454.72 
1454.72 
1454.72 
1454.72 
1454.72 
1454.73 
1454.73 
1454.73 
1454.73 
1454.73 
1454.74 
1454.74 
1454.74 
1454.74 
1454.75 
1454.75 
1454.75 
1454.75 
1454.75 

Station 5 
Water 
Surf ace 
Elevation 
YC(K 5 
(ft ksi) --------- 
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Station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
cft ksh 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 306,918 FLOW SOUTH 
PROJECT NUMBER : 8851488; 

Time 
Step 
Count 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
(ft ksk) --------- 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
(ft ksk) --------- 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
(ft ksk) --------- 
1462.98 
1462.99 
1462.99 
1462.99 
1462.99 
1462.99 
1463.00 
1463.00 
1463.00 
1463.00 
1463.00 
1463.00 
1463.01 
1463.01 
1463.01 
1463.01 
1463.01 
1463.01 
1463.02 
1463.02 
1463.02 
1463.02 
1463.02 
1463.02 
1463.03 
1463.03 
1463.03 
1463.03 
1463.03 
1463.04 
1463.04 
1463.04 
1463.04 
1463.04 
1463.04 
1463.05 
1463.05 
1463.05 
1463.05 
1463.05 
1463.05 
1463.06 
1463.06 
1463.06 
1463.06 
1463.06 
1463.06 
1463.07 
1463.07 
1463.07 

Station 4 Station 5 
Water Water 
Surf ace Surface 
Elevation Elevation 
YC(K 4 YC(K 5 
(ft ksk) (ft ksk) --------- --------- 
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Station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
( ft ksh ------- -- 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 306,918 FLOW SOUTH 
PROJECT NUMBER : 885148% 

Time 
Step 
Count 

K 
------ 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

13.930 
14.000 
14.070 
14.140 
14.210 
14.280 
14.350 
14.420 
14.490 
14.560 
14.630 
14.700 
14.770 
14.840 
14.910 
14.980 
15.050 
15.120 
15.190 
15.260 
15.330 
15.400 
15.470 
15.540 
15.610 
15.680 
15.750 
15.820 
15.890 
15.960 
16.030 
16.100 
16.170 
16.240 
16.310 
16.380 
16.450 
16.520 
16.590 
16.660 
16.730 
16.800 
16.870 
16.940 
17.010 
17.080 
17.150 
17.220 
17.290 
17.360 

station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
( f t kSl) --------- 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
rft ksl~ 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
~ f t  ksl, 
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Station 4 
Water 
Surf ace 
  leva ti on 
YC(K 4 
( f t ksl) --------- 
1454.86 
1454.86 
1454.86 
1454.86 
1454.87 
1454.87 
1454.87 
1454.87 
1454.87 
1454.88 
1454.88 
1454.88 
1454.88 
1454.88 
1454.89 
1454.89 
1454.89 
1454.89 
1454.89 
1454.89 
1454.90 
1454.90 
1454.90 
1454.90 
1454.90 
1454.91 
1454.91 
1454.91 
1454.91 
1454.91 
1454.92 
1454.92 
1454.92 
1454.92 
1454.92 
1454.93 
1454.93 
1454.93 
1454.93 
1454.93 
1454.93 
1454.94 
1454.94 
1454.94 
1454.94 
1454.94 
1454.95 
1454.95 
1454.95 
1454.95 

station 5 
Water 
Surf ace 
Elevation 
YC(K 5 
(ft ksh --------- 

Station 6 
Water 
Surf ace 
Elevatlon 
YC(K 6k 
rft frs 1 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 306,918 FLOW SOUTH 
PROJECT NUMBER : 8851488; 

Time 
step 
Count 

K 
------ 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
(ft ksl) --------- 

Station 2 
Water 
.Surf ace 
  leva ti on 
YC(K 2 
(ft ksl) --------- 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
rft kst~ 

Station 4 
Water 
Surf acg 
Elevation 
YC(K 4 
(ft ksl) --------- 
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Station 5 
Water 
Surf ace 
Elevation 
YC(K 5 
(ft ksk) --------- 

Station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
(ft ksh --------- 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 8~306,918 FLOW SOUTH 
PROJECT NUMBER : 885148 F 

Time 
step 
Count 

K 
------ 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

20.930 
21.000 
21.070 
21.140 
21.210 
21.280 
21.350 
21.420 
21.490 
21.560 
21.630 
21.700 
21.770 
21.840 
21.910 
21.980 
22.050 
22.120 
22.190 
22.260 
22.330 
22.400 
22.470 
22.540 
22.610 
22.680 
22.750 
22.820 
22.890 
22.960 
23.030 
23.100 
23.170 
23.240 
23.310 
23.380 
23.450 
23.520 
23.590 
23.660 
23.730 
23.800 
23.870 
23.940 
24.010 
24.080 
24.150 
24.220 
24.290 
24.360 

Station 1 
Water 
Surf ace 
Elevatlon 
YC(K 1 
( ft ksb --------- 

Station 2 
Water 
surf ace 
Elevation 
YC(K 2L 
(ft ks --------- 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
(ft ksl) --------- 
1463.23 
1463.23 
1463.23 
1463.23 
1463.23 
1463.23 
1463.24 
1463.24 
1463.24 
1463.24 
1463.24 
1463.24 
1463.24 
1463.25 
1463.25 
1463.25 
1463.25 
1463.25 
1463.25 
1463.26 
1463.26 
1463.26 
1463.26 
1463.26 
1463.26 
1463.26 
1463.27 
1463.27 
1463.27 
1463.27 
1463.27 
1463.27 
1463.27 
1463.28 
1463.28 
1463.28 
1463.28 
1463.28 
1463.28 
1463.28 
1463.29 
1463.29 
1463.29 
1463.29 
1463.29 
1463.29 
1463.29 
1463.29 
1463.30 
1463.30 

station 4 
Water 
Surf ace 
Elevatlon 
YC(K 4 
(ft ksh --------- 

Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
cft ksl) 
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station 6 
Water 
Surf ace 
Elevatlon 
YC(K 6 
(ft kSt) --------- 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 306,918 FLOW SOUTH 
PROJECT NUMBER : 885148% 

Time 
Step 
Count 

K 
------ 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

24.430 
24.500 
24.570 
24.640 
24.710 
24.780 
24.850 
24.920 
24.990 
25.060 
25.130 
25.200 
25.270 
25.340 
25.410 
25.480 
25.550 
25.620 
25.690 
25.760 
25.830 
25.900 
25.970 
26.040 
26.110 
26.180 
26.250 
26.320 
26.390 
26.460 
26.530 
26.600 
26.670 
26.740 
26.810 
26.880 
26.950 
27.020 
27.090 
27.160 
27.230 
27.300 
27.370 
27.440 
27.510 
27.580 
27.650 
27.720 
27.790 
27.860 

station 1 
Water 
Surf ace 
Elevation 
YC(K 1L 
(ft ks ) --------- 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
cft ksh 

Station 3 
Water, 
Surf ace 
Elevation 
YC(K 3 
(ft ksl) --------- 
1463.30 
1463.30 
1463.30 
1463.30 
1463.30 
1463.31 
1463.31 
1463.31 
1463.31 
1463.31 
1463.31 
1463.31 
1463.32 
1463.32 
1463.32 
1463.32 
1463.32 
1463.32 
1463.32 
1463.33 
1463.33 
1463.33 
1463.33 
1463.33 
1463.33 
1463.33 
1463.34 
1463.34 
1463.34 
1463.34 
1463.34 
1463.34 
1463.34 
1463.34 
1463.35 
1463.35 
1463.35 
1463.35 
1463.35 
1463.35 
1463.35 
1463.36 
1463.36 
1463.36 
1463.36 
1463.36 
1463.36 
1463.36 
1463.36 
1463.37 

Station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
(ft ksl) --------- 
1455.13 
1455.13 
1455.13 
1455.13 
1455.13 
1455.13 
1455.14 
1455.14 
1455.14 
1455.14 
1455.14 
1455.14 
1455.15 
1455.15 
1455.15 
1455.15 
1455.15 
1455.15 
1455.15 
1455.16 
1455.16 
1455.16 
1455.16 
1455.16 
1455.16 
1455.17 
1455.17 
1455.17 
1455.17 
1455.17 
1455.17 
1455.18 
1455.18 
1455.18 
1455.18 
1455.18 
1455.18 
1455.18 
1455.19 
1455.19 
1455.19 
1455.19 
1455.19 
1455.19 
1455.20 
1455.20 
1455.20 
1455.20 
1455.20 
1455.20 

Station 5 
Water 
Surf ace 
Elevation 
YC(K 5t 
(ft ks ) --------- 
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Station 6 
Water 
Surf ace 
Elevatlon 
YC(K 6L 
(ft ks --------- 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR -306,918 FLOW SOUTH 
PROJECT NUMBER : 885148% - 

Time 
Step 
Count 

K 
----- 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

Station 1 
water 
Surf ace 
Elevation 
YC(K 1 
(ft ksll 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
(ft ksk) --------- 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.82 
1492.81 
1492.82 
1492.81 
1492.82 
1492.81 
1492.82 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 1  
(ft ks ) --------- 
1463.37 
1463.37 
1463.37 
1463.37 
1463.37 
1463.37 
1463.38 
1463.38 
1463.38 
1463.38 
1463.38 
1463.38 
1463.38 
1463.38 
1463.39 
1463.39 
1463.39 
1463.39 
1463.39 
1463.39 
1463.39 
1463.40 
1463.40 
1463.40 
1463.40 
1463.40 
1463.40 
1463.40 
1463.40 
1463.41 
1463.41 
1463.41 
1463.41 
1463.41 
1463.41 
1463.41 
1463.41 
1463.42 
1463.42 
1463.42 
1463.42 
1463.42 
1463.42 
1463.42 
1463.43 
1463.43 
1463.43 
1463.43 
1463.43 
1463.43 

Station 4 
Water 
Surf ace 
Elevatlon 
YC(K 4 
rft ksl, 

Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
(ft ksk) --------- 
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station 6 
Water 
Surf ace 
ElevatlOn 
YC(K 6 
(ft kst) --------- 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 306,918 FLOW SOUTH 
PROJECT NUMBER : 885148% 

Time 
Step 
Count 

EJapsed Station 1 
Tlme Water 

Surf ace 
Elevation 

TTP (K) YC(K 1 
(hr) (ft ksl) --------- --------- 

Station 2 
Water 
Surf ac 
~levatf on 
YC(K 2 1  
(ft ks ) --------- 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 
1492.81 

Station 3 
Water 
Surf ace 
Elevatlon 
YC(K 3 
(ft kSl) --------- 
1463.43 
1463.43 
1463.44 
1463.44 
1463.44 
1463.44 
1463.44 
1463.44 
1463.44 
1463.44 
1463.45 
1463.45 
1463.45 
1463.45 
1463.45 
1463.45 
1463.45 
1463.45 
1463.46 
1463.46 
1463.46 
1463.46 
1463.46 
1463.46 
1463.46 
1463.46 
1463.47 
1463.47 
1463.47 
1463.47 
1463.47 
1463.47 
1463.47 
1463.47 
1463.48 
1463.48 
1463.48 
1463.48 
1463.48 
1463.48 
1463.48 
1463.48 
1463.48 
1463.49 
1463.49 
1463.49 
1463.49 
1463.49 
1463.49 
1463.49 

Station 4 Station 5 
Water Water 
Surface Surf ace 
Elevation Elevatlon 
YC(K 4 YC(K 5 
(ft ks1) (ft ksh _-------- _-------- 
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Station 6 
Water 
Surf ace 
Elevatlon 
YC(K 6 
(ft ksl) --------- 
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SOUTH 

Time 
Step 
count 

EJapsed 
Time 

TTP (K) 
(hr) --------- 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 11 
(ft ks ) --------- 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.46 
1530.51 
1530.56 
1530.62 
1530.67 
1530.72 
1530.78 
1530.83 
1530.88 
1530.92 
1530.97 
1531.02 
1531.07 
1531.11 
1531.16 
1531.20 
1531.24 
1531.29 
1531.33 
1531.37 
1531.41 
1531.45 
1531.49 
1531.53 
1531.57 
1531.61 
1531.65 
1531.69 
1531.73 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
(ft ks1) --------- 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 31 
(ft ks ) --------- 

Station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
(ft ksl) --------- 
1455.42 
1455.42 
1455.42 
1455.42 
1455.42 
1455.42 
1455.43 
1455.43 
1455.43 
1455.43 
1455.43 
1455.43 
1455.43 
1455.43 
1455.44 
1455.44 
1455.44 
1455.44 
1455.44 
1455.44 
1455.44 
1455.44 
1455.45 
1455.45 
1455.45 
1455.45 
1455.45 
1455.45 
1455.45 
1455.45 
1455.46 
1455.46 
1455.46 
1455.47 
1455.49 
1455.50 
1455.53 
1455.55 
1455.59 
1455.62 
1455.66 
1455.69 
1455.73 
1455.77 
1455.80 
1455.84 
1455.88 
1455.91 
1455.95 
1455.98 

Station 5 
Water 
Surf ace 
Elevation 
YC(K 51 
(ft ks --------- 
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Station 6 
Water 
Surf ace 
Elevation 
YC(K 61 
(ft ks ) --------- 
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Time 
Step 
Count 

K 
----- 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

41.930 
42.000 
42.070 
42.140 
42.210 
42.280 
42.350 
42.420 
42.490 
42.560 
42.630 
42.665 
42.700 
42.770 
42.840 
42.910 
42.980 
43.050 
43.120 
43.190 
43.260 
43.330 
43.400 
43.470 
43.540 
43.610 
43.680 
43.750 
43.820 
43.890 
43.960 
44.030 
44.100 
44.170 
44.240 
44.310 
44.380 
44.450 
44.520 
44.590 
44.660 
44.730 
44.800 
44.870 
44.940 
45.010 
45.080 
45.150 
45.220 
45.290 

Station 1 
Water 
Surf ace 
Elevatlon 
YC(K 1 
rft ksl~ 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
(ft ksl) --------- 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
( ft ksl) --------- 

Station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
(ft kSl) --------- 
1456.02 
1456.05 
1456.08 
1456.12 
1456.15 
1456.18 
1456.22 
1456.29 
1456.46 
1456.89 
1457.67 
1458.42 
1459.34 
1460.65 
1461.56 
1462.27 
1462.64 
1462.86 
1463.25 
1463.77 
1464.24 
1464.62 
1464.96 
1465.44 
1465.87 
1466.13 
1466.31 
1466.49 
1466.65 
1466.78 
1466.87 
1466.90 
1466.88 
1466.84 
1466.80 
1466.75 
1466.71 
1466.66 
1466.61 
1466.56 
1466.51 
1466.46 
1466.41 
1466.36 
1466.30 
1466.25 
1466.20 
1466.14 
1466.09 
1466.04 

Station 5 
Water 
surf ace 
Elevation 
YC(K 5 
(ft kSt) --------- 
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Station 6 
Water 
Surf ace 
Elevatlon 
YC(K 6 
(ft kSt) --------- 
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Time 
step 
Count 

Elapsed Station 1 
Time Water 

surf ace 
Elevatlon 

TTP (K) YC(K 1 
(hr) (ft ksL) --------- --------- 

Station 2 
Water 
Surf ace 
Elevatlon 
YC(K 2 
(ft kSt) --------- 
1504.23 
1504.09 
1503.95 
1503.81 
1503.67 
1503.53 
1503.38 
1503.24 
1503.09 
1502.95 
1502.80 
1502.65 
1502.50 
1502.35 
1502.19 
1502.03 
1501.86 
1501.69 
1501.52 
1501.34 
1501.16 
1500.98 
1500.81 
1500.64 
1500.46 
1500.31 
1500.20 
1500.11 
1500.04 
1499.97 
1499.89 
1499.81 
1499.73 
1499.65 
1499.57 
1499.49 
1499.41 
1499.32 
1499.24 
1499.15 
1499.07 
1498.98 
1498.89 
1498.80 
1498.70 
1498.61 
1498.52 
1498.42 
1498.32 
1498.22 

Station 3 
Water 
Surf ace 
Elevatlon 
YC(K 3 
(ft ksk) --------- 
1475.11 
1475.05 
1474.99 
1474.92 
1474.86 
1474.80 
1474.73 
1474.67 
1474.60 
1474.54 
1474.47 
1474.41 
1474.34 
1474.27 
1474.20 
1474.13 
1474.06 
1473.98 
1473.91 
1473.84 
1473.76 
1473.69 
1473.61 
1473.53 
1473.44 
1473.36 
1473.28 
1473.20 
1473.12 
1473.04 
1472.97 
1472.91 
1472.84 
1472.76 
1472.66 
1472.56 
1472.36 
1472.05 
1471.77 
1471.50 
1471.50 
1471.49 
1471.35 
1471.06 
1470.87 
1470.76 
1470.64 
1470.54 
1470.43 
1470.32 

station 4 
Water 
surf ace 
Elevatlon 
YC(K 4 
rft ksh 

Station 5 
Water 
Surf ace 
Elevation 
YC(K 5 
(ft ksk) --------- 

Station 6 
Water 
Surf ace 
ElevatlOn 
YC(K 6 
( ft &ski --------- 



BOSS DAME3RK version 2.00 306,918 FmW SOUTH 
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PROJECT NUMBER : 885148% - 

Time 
Step 
Count 

K 
----- 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

48.860 
48.930 
49.000 
49.070 
49.140 
49.210 
49.280 
49.350 
49.420 
49.490 
49.560 
49.630 
49.700 
49.770 
49.840 
49.910 
49.980 
50.050 
50.120 
50.190 
50.260 
50.330 
50.400 
50.470 
50.540 
50.610 
50.680 
50.750 
50.820 
50.890 
50.960 
51.030 
51.100 
51.170 
51.240 
51.310 
51.380 
51.450 
51.520 
51.590 
51.660 
51.730 
51.800 
51.870 
51.940 
52.010 
52.080 
52.150 
52.220 
52.290 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
rft ksh 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
cft ksh 

station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
(ft ksk) --------- 

Station 4 
Water 
Surf ace 
Elevatlon 
YC(K 4 
(ft kSL) --------- 
1462.17 
1462.12 
1462.07 
1462.02 
1461.96 
1461.90 
1461.84 
1461.79 
1461.75 
1461.71 
1461.68 
1461.66 
1461.63 
1461.61 
1461.58 
1461.55 
1461.53 
1461.50 
1461.47 
1461.44 
1461.42 
1461.39 
1461.36 
1461.33 
1461.30 
1461.27 
1461.24 
1461.20 
1461.17 
1461.14 
1461.11 
1461.07 
1461.04 
1461.00 
1460.97 
1460.93 
1460.89 
1460.85 
1460.81 
1460.77 
1460.73 
1460.69 
1460.65 
1460.61 
1460.57 
1460.53 
1460.49 
1460.45 
1460.42 
1460.38 

Station 5 
Water 
Surf ace 
Elevation 
YC(K 5 
(ft ksk) --------- 
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Station 6 
Water 
Surf ace 
Elevation 
YC(K 6L 
fft ks , 
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Time 
Step 
Count 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
(ft ksl) --------- 
1534.57 
1534.49 
1534.41 
1534.33 
1534.24 
1534.16 
1534.07 
1533.98 
1533.89 
1533.80 
1533.70 
1533.60 
1533.50 
1533.40 
1533.30 
1533.20 
1533.16 
1533.12 
1533.08 
1533.04 
1533.00 
1532.96 
1532.92 
1532.88 
1532.84 
1532.80 
1532.76 
1532.72 
1532.68 
1532.63 
1532.59 
1532.55 
1532.50 
1532.46 
1532.41 
1532.37 
1532.32 
1532.27 
1532.23 
1532.18 
1532.13 
1532.10 
1532.09 
1532.09 
1532.08 
1532.08 
1532.07 
1532.07 
1532.07 
1532.06 

Station 2 Station 3 
Water Water 
Surface Surf ace 
  leva ti on Elevation 
YC(K 2 YC(K 3 
rft ksll cft kst, 
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Station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
(ft ksb -------- - 
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Time 
step 
Count 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

59.360 
59.430 
59.500 
59.570 
59.640 
59.710 
59.780 
59.850 
59.920 
59.990 
60.060 
60.130 
60.200 
60.270 
60.340 
60.410 
60.480 
60.550 
60.620 
60.690 
60.760 
60.830 
60.900 
60.970 
61.040 
61.110 
61.180 
61.250 
61.320 
61.390 
61.460 
61.530 
61.600 
61.670 
61.740 
61.810 
61.880 
61.950 
62.020 
62.090 
62.160 
62.230 
62.300 
62.370 
62.440 
62.510 
62.580 
62.650 
62.720 
62.790 

station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
(ft ksb --------- 

Station 2 
.Water 
Surf ace 
Elevation 
YC(K 2 
(ft ksk) --------- 
1493.70 
1493.69 
1493.69 
1493.69 
1493.69 
1493.69 
1493.68 
1493.68 
1493.68 
1493.68 
1493.67 
1493.67 
1493.67 
1493.67 
1493.66 
1493.66 
1493.66 
1493.66 
1493.65 
1493.65 
1493.65 
1493.65 
1493.64 
1493.64 
1493.64 
1493.64 
1493.63 
1493.63 
1493.63 
1493.63 
1493.62 
1493.62 
1493.62 
1493.62 
1493.61 
1493.61 
1493.61 
1493.61 
1493.60 
1493.60 
1493.60 
1493.60 
1493.59 
1493.59 
1493.59 
1493.59 
1493.58 
1493.58 
1493.58 
1493.58 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
(ft kSl) --------- 

Station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
(ft kSL) --------- 
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Station 5 
water 
surf ace 
Elevation 
YC(K 5 
rft ksl) 

Station 6 
Water 
Surf ace 
Ele~atlOn 
YC(K 6 
(ft ksl) --------- 
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Time 
step 
Count 

Elapsed 
Time 

Station 1 
Water 
Surf acg 
Elevatlon 
YC(K 1 
(ft kst) --------- 
1531.68 
1531.67 
1531.67 
1531.66 
1531.66 
1531.66 
1531.65 
1531.65 
1531.64 
1531.64 
1531.64 
1531.63 
1531.63 
1531.62 
1531.62 
1531.62 
1531.61 
1531.61 
1531.60 
1531.60 
1531.59 
1531.59 
1531.59 
1531.58 
1531.58 
1531.57 
1531.57 
1531.57 
1531.56 
1531.56 
1531.55 
1531.55 
1531.54 
1531.54 
1531.54 
1531.53 
1531.53 
1531.52 
1531.52 
1531.51 
1531.51 
1531.51 
1531.50 
1531.50 
1531.49 
1531.49 
1531.48 
1531.48 
1531.48 
1531.47 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
(ft kSt) --------- 
1493.57 
1493.57 
1493.57 
1493.57 
1493.56 
1493.56 
1493.56 
1493.55 
1493.55 
1493.55 
1493.55 
1493.54 
1493.54 
1493.54 
1493.54 
1493.53 
1493.53 
1493.53 
1493.53 
1493.52 
1493.52 
1493.52 
1493.52 
1493.51 
1493.51 
1493.51 
1493.51 
1493.50 
1493.50 
1493.50 
1493.49 
1493.49 
1493.49 
1493.49 
1493.48 
1493.48 
1493.48 
1493.48 
1493.47 
1493.47 
1493.47 
1493.47 
1493.46 
1493.46 
1493.46 
1493.45 
1493.45 
1493.45 
1493.45 
1493.44 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
(ft ksL) --------- 
1464.39 
1464.39 
1464.38 
1464.38 
1464.38 
1464.38 
1464.37 
1464.37 
1464.37 
1464.36 
1464.36 
1464.36 
1464.35 
1464.35 
1464.35 
1464.35 
1464.34 
1464.34 
1464.34 
1464.33 
1464.33 
1464.33 
1464.33 
1464.32 
1464.32 
1464.32 
1464.31 
1464.31 
1464.31 
1464.30 
1464.30 
1464.30 
1464.30 
1464.29 
1464.29 
1464.29 
1464.28 
1464.28 
1464.28 
1464.27 
1464.27 
1464.27 
1464.27 
1464.26 
1464.26 
1464.26 
1464.25 
1464.25 
1464.25 
1464.24 

Station 4 
Water 
Surface 
Elevation 
YC(K 4 
rft ksh 

Station 5 
Water 
Surf ace 
Elevation 
YC(K 5 
cft ksh 
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Station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
(ft kSL) --------- 
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Stat ion 6 
Water 
Surf ace 
E l e ~ a t l O n  
YC(X 6 L  
( f t  hs ) --------- 
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Time 
step 
Count 

K 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

76.860 
76.930 
77.000 
77.070 
77.140 
77.210 
77.280 
77.350 
77.420 
77.490 
77.560 
77.630 
77.700 
77.770 
77.840 
77.910 
77.980 
78.050 
78.120 
78.190 
78.260 
78.330 
78.400 
78.470 
78.540 
78.610 
78.680 
78.750 
78.820 
78.890 
78.960 
79.030 
79.100 
79.170 
79.240 
79.310 
79.380 
79.450 
79.520 
79.590 
79.660 
79.730 
79.800 
79.870 

Station 1 
Water 
Surf ace 
Elevatlon 
YC(K 1k 
(ft ks ) --------- 
1530.73 
1530.73 
1530.72 
1530.71 
1530.71 
1530.70 
1530.70 
1530.69 
1530.69 
1530.68 
1530.68 
1530.67 
1530.66 
1530.66 
1530.65 
1530.65 
1530.64 
1530.63 
1530.63 
1530.62 
1530.62 
1530.61 
1530.61 
1530.60 
1530.59 
1530.59 
1530.58 
1530.58 
1530.57 
1530.56 
1530.56 
1530.55 
1530.55 
1530.54 
1530.53 
1530.53 
1530.52 
1530.52 
1530.51 
1530.50 
1530.50 
1530.49 
1530.49 
1530.48 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
(ft ksl) --------- 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
(ft ksL) --------- 
1463.75 
1463.75 
1463.74 
1463.74 
1463.73 
1463.73 
1463.73 
1463.72 
1463.72 
1463.72 
1463.71 
1463.71 
1463.71 
1463.70 
1463.70 
1463 -70 
1463.69 
1463.69 
1463.68 
1463.68 
1463.68 
1463.67 
1463.67 
1463.67 
1463.66 
1463.66 
1463.66 
1463.65 
1463.65 
1463.65 
1463.65 
1463.64 
1463.64 
1463.64 
1463.64 
1463.63 
1463.63 
1463.63 
1463.63 
1463.62 
1463.62 
1463.62 
1463.62 
1463.61 

Station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
(ft hSl) --------- 
1455.65 
1455.64 
1455.64 
1455.64 
1455.63 
1455.63 
1455.62 
1455.62 
1455.62 
1455.61 
1455.61 
1455.60 
1455.60 
1455.59 
1455.59 
1455.59 
1455.58 
1455.58 
1455.57 
1455.57 
1455.57 
1455.56 
1455.56 
1455.55 
1455.55 
1455.55 
1455.54 
1455.54 
1455.54 
1455.53 
1455.53 
1455.53 
1455.53 
1455.52 
1455.52 
1455.52 
1455.51 
1455.51 
1455.51 
1455.51 
1455.50 
1455.50 
1455.50 
1455.49 

Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
(ft kSl) --------- 
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Water 
Surf ace 
Elevatlon 
YC(K 6 
rft ksl, 
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COMPUTED DISCHARGES AT RE UESTED 8 STATIONS WHERE HYDROGRAPH ARE PLOTTED : ........................................ 
Time 
Step 
Count 
K 
------ 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

.ooo 

.070 

.I40 

.210 
,280 
.350 
.420 
.490 
.560 
.630 
.700 
.770 
.840 
.910 
.980 

1.050 
1.120 
1.190 
1.260 
1.330 
1.400 
1.470 
1.540 
1.610 
1.680 
1.750 
1.820 
1.890 
1.960 
2.030 
2.100 
2.170 
2.240 
2.310 
2.380 
2.450 
2.520 
2.590 
2.660 
2.730 
2.800 
2.870 
2.940 
3.010 
3.080 
3.150 
3.220 
3.290 
3.360 

Station 1 
Discharge 

(t:43;4, --------- 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

Station 2 
Discharge 

Station 3 
Discharge 

Station 5 
Discharge 

(t:&Et:i) --------- 

station 6 
Discharge 
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Time 
Step 
Count 
K 

Elapsed 
Time 

TTP (K) 
[hr) 

Station 5 
Discharge 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 306,918 FLOW 
PROJECT NUMBER : 885148% 

SOUTH 

Time 
step 

Ynt 
EJapsed 
Time 

TTP (K) 
(hr) ---- --------- 

100 6.930 
101 7.000 
102 7.070 
103 7.140 
104 7.210 
105 7.280 
106 7.350 
107 7.420 
108 7.490 
109 7.560 
110 7.630 
111 7.700 
112 7.770 
113 7.840 
114 7.910 
115 7.980 
116 8.050 
117 8.120 
118 8.190 
119 8.260 
12 0 8.330 
121 8.400 
122 8.470 
123 8.540 
124 8.610 
125 8.680 
126 8.750 
127 8.820 
128 8.890 
129 8.960 
130 9.030 
131 9.100 
132 9.170 
133 9.240 
134 9.310 
135 9.380 
136 9.450 
137 9.520 
138 9.590 
139 9.660 
140 9.730 
141 9.800 
142 9.870 
143 9.940 
144 10.010 

10.080 
145 14 6 10.150 
147 10.220 

10.290 
10.360 149 

Station 1 Station 2 
Discharge Discharge 

station 3 Sfation 4 
Discharge Discharge 

Station 5 
Discharge 
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BOSS DAMBRK version 2.00 PAGE 55 
PROJECT TITLE : 72-HR 8=306,918 FLOW SOUTH 
PROJECT NUMBER : 885148 F 2/18/1990 

Time Elapsed Station 1 S ation 2 Sfation 3 Station 4 Station 5 Station 6 
@ Step Time Discharge D scharge Discharge Discharge Discharge Discharge 1 

Pnt TTP (K) 
(hr) 8E$:til '$i1:*21) ?El!t%) PE1213) P8E1% 8El1111) _ _ _ _ _ _ _ _ _  ____-____ -____-___ _-__---__ --------- --------- --------- --------- 

150 10.430 3.00 3.00 3.62 3.61 
151 10.500 3.00 3.00 3.62 3.61 
152 10.570 3.00 3.00 3.62 3.62 
153 10.640 3.00 3.00 3.63 3.62 
154 10.710 3.00 3.00 3.63 3.62 
155 10.780 3.00 3.00 3.64 3.63 
156 10.850 3.00 3.00 3.64 3.63 
157 10.920 3.00 3.00 3.64 3.64 
158 10.990 3.00 3.00 3.65 3.64 
159 11.060 3.00 3.00 3.65 3.64 
160 11.130 3.00 3.00 3.66 3.65 

11.200 3.00 3.00 3.66 3.65 
11.270 162 3.00 3.00 3.66 3.66 

163 11.340 3.00 3.00 3.67 3.66 
164 11.410 3.00 3.00 3.67 3.67 
165 11.480 3.00 3.00 3.68 3.67 
166 11.550 3.00 3.00 3.68 3.67 
167 11.620 3.00 3.00 3.69 3.68 
168 11.690 3.00 3.00 3.69 3.68 
169 11.760 3.00 3.00 3.69 3.69 
170 11.830 3.00 3.00 3.70 3.69 
17 1 11.900 3.00 3.00 3.70 3.69 
172 11.970 3.00 3.00 3.71 3.70 
17 3 12.040 3.00 3.00 3.71 3.70 
174 12.110 3.00 3.00 3.71 3.71 
175 12.180 3.00 3.00 3.72 3.71 
176 12.250 3.00 3.00 3.72 3.71 
177 12.320 3.00 3.00 3.73 3.72 
178 12.390 3.00 3.00 3.73 3.72 
179 12.460 3.00 3.00 3.73 3.73 
180 12.530 3.00 3.00 3.74 3.73 
181 12.600 3.00 3.00 3.74 3.73 
182 12.670 3.00 3.00 3.75 3.74 
18 3 12.740 3.00 3.00 3.75 3.74 
184 12.810 3.00 3.00 3.75 3.75 
185 12.880 3.00 3.00 3.76 3.75 
186 12.950 3.00 3.00 3.76 3.75 
187 13.020 3.00 3.00 3.77 3.76 
188 13.090 3.00 3.00 3.77 3.76 

13.160 3.00 3.00 3.77 3.77 
13.230 190 3.00 3.00 3.78 3.77 

19 1 13.300 3.00 3.00 3.78 3.77 
192 13.370 3.00 3.00 3.79 3.78 
193 13.440 3.00 3.00 3.79 3.78 
194 13.510 3.00 3.00 3.79 3.79 
195 13.580 3.00 3.00 3.80 3.79 
196 13.650 3.00 3.00 3.80 3.79 
197 13.720 3.00 3.00 3.81 3.80 
198 13.790 3.00 3.00 3.81 3.80 
199 13.860 3.00 3.00 3.81 3.81 



BOSS D W R K  version 2.00 
PROJECT TITLE : 72-HR 306,918 FLOW 
PROJECT twMBER : 885148% 

SOUTH 

Time Elapsed Station 1 S ation 2 
Sten Time Discharge D 1 scharge Station 3 Discharge 

TTP (K) 
(hr) --------- 

13.930 
14.000 
14.070 
14.140 
14.210 
14.280 
14.350 
14.420 
14.490 
14.560 
14.630 
14.700 
14.770 
14.840 
14.910 
14.980 
15.050 
15.120 
15.190 
15.260 
15.330 
15.400 
15.470 
15.540 
15.610 
15.680 
15.750 
15.820 
15.890 
15.960 
16.030 
16.100 
16.170 
16.240 
16.310 
16.380 
16.450 
16.520 
16.590 
16.660 
16.730 
16.800 
16.870 
16.940 
17.010 
17.080 
17.150 
17.220 
17.290 
17.360 

Station 5 
Discharge 

4 E h 2 3 )  --------- 
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PROJECT TITLE : 72-HR 306 ,918  FLOW SOUTH 
PROJECT NUMBER : 885148% 2/18/1990 

Time Elapsed Station 1 Sfation 2  Station 3  Station 4  Sqation 5  Station 6  
step Time Discharge Discharge Discharge Discharge Discharge Discharge 
count 
K TTP (K) C K 5  

(hr) p81E.l)) 981E12i1 78@1iI) TEg':)) E 61:181) _________  __-__-_-- __-_-__-- ---_----- --------- --------- --------- --------- 
250 17 .430  3 . 0 0  3 . 0 0  4 . 0 1  4 . 0 1  
251 17 .500  3 . 0 0  3 . 0 0  4 . 0 2  4 . 0 1  
252 17 .570  3 . 0 0  3 . 0 0  4 . 0 2  4 . 0 2  
253 17 .640  3 . 0 0  3 . 0 0  4 . 0 3  4 . 0 2  
254 17 .710  3 . 0 0  3 . 0 0  4 . 0 3  4 . 0 2  
255 17 .780  3 . 0 0  3 . 0 0  4 . 0 3  4 . 0 3  
256 17 .850  3 . 0 0  3 . 0 0  4 . 0 4  4 . 0 3  
257 17 .920  3 . 0 0  3 . 0 0  4 . 0 4  4 . 0 3  
258 17 .990  3 . 0 0  3 . 0 0  4 . 0 5  4 . 0 4  
259 18 .060  3 . 0 0  3 . 0 0  4 . 0 5  4 . 0 4  
260 18 .130  3 . 0 0  3 . 0 0  4 . 0 5  4 . 0 5  
261 18 .200  3 . 0 0  3 . 0 0  4 . 0 6  4 . 0 5  
262 18 .270  3 . 0 0  3 . 0 0  4 . 0 6  4 . 0 5  
263 18 .340  3 . 0 0  3 . 0 0  4 . 0 7  4 . 0 6  
264 18 .410  3 . 0 0  3 . 0 0  4 .07  4 . 0 6  

18 .480  3 .00  3 . 0 0  4 . 0 7  4 . 0 7  
265 266 18 .550  3 .00  3 . 0 0  4 . 0 8  4 . 0 7  
267 18 .620  3 . 0 0  3 . 0 0  4 . 0 8  4 . 0 7  
268 18 .690  3 . 0 0  3 . 0 0  4 . 0 8  4 . 0 8  

1 8 . 7 6 0  3 . 0 0  3 . 0 0  4 . 0 9  4 . 0 8  
269 270 1 8 . 8 3 0  3 . 0 0  3 . 0 0  4 . 0 9  4 . 0 9  
271 18 .900  3 . 0 0  3 . 0 0  4 . 1 0  4 . 0 9  
272 18 .970  3 . 0 0  3 . 0 0  4 . 1 0  4 . 0 9  
273 19 .040  3 .00  3 . 0 0  4 . 1 0  4 . 1 0  
274 19 .110  3 . 0 0  3 . 0 0  4 . 1 1  4 . 1 0  
275 19 .180  3 . 0 0  3 . 0 0  4 . 1 1  4 . 1 0  
276 19 .250  3 . 0 0  3 . 0 0  4 . 1 2  4 . 1 1  

19 .320  3 . 0 0  3 . 0 0  4 .12  4 . 1 1  
277 278 1 9 . 3 9 0  3 . 0 0  3 . 0 0  4 . 1 2  4 . 1 2  
279 19 .460  3 . 0 0  3 . 0 0  4 . 1 3  4 . 1 2  
280 19 .530  3 . 0 0  3 . 0 0  4 . 1 3  4 . 1 2  
281 19 .600  3 . 0 0  3 . 0 0  4 . 1 3  4 . 1 3  
282 19 .670  3 . 0 0  3 . 0 0  4 . 1 4  4 . 1 3  
283 19 .740  3 . 0 0  3 . 0 0  4 . 1 4  4 . 1 4  
284 1 9 . 8 1 0  3 . 0 0  3 . 0 0  4 . 1 5  4 . 1 4  
285 19.880 3 . 0 0  3 . 0 0  4 . 1 5  4 . 1 4  
286 19 .950  3 . 0 0  3 . 0 0  4 . 1 5  4 . 1 5  
287 20 .020  3 . 0 0  3 . 0 0  4 . 1 6  4 . 1 5  
288 20 .090  3 . 0 0  3 . 0 0  4 . 1 6  4 . 1 5  
289 20 .160  3 . 0 0  3 . 0 0  4 . 1 6  4 . 1 6  
290 20 .230  3 . 0 0  3 . 0 0  4 . 1 7  4 . 1 6  

20 .300  
291 20.370 

3 . 0 0  3 . 0 0  4 . 1 7  4 . 1 7  
292 3 . 0 0  3 . 0 0  4 . 1 8  4 . 1 7  
293 20 .440  3 . 0 0  3 . 0 0  4 .18  4 . 1 7  
294 20.510 3 . 0 0  3 . 0 0  4 . 1 8  4 . 1 8  
295 20 .580  3 . 0 0  3 .00  4 . 1 9  4 . 1 8  
296 20 .650  3 .00  3 . 0 0  4 . 1 9  4 . 1 8  
297 20 .720  3 . 0 0  3 .00  4 . 2 0  4 . 1 9  
298 20 .790  3 . 0 0  3 . 0 0  4 . 2 0  4 . 1 9  
299 20 .860  3 . 0 0  3 . 0 0  4 . 2 0  4 . 2 0  



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 306,918 FLOW SOUTH 
PROJECT NUMBER : 885148% 

Time 
step 
Count 
K 

Elapsed 
Time 

TTP (K) 
ihr) 

Station 1 
Discharge 
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BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR -306,918 FLOW SOUTH 
PROJECT NUMBER : 885148% 

Time 
Step 
Count 
K 

EJapsed 
Time 

TTP (K) 
(hr) --------- 

24.430 
24.500 
24.570 
24.640 
24.710 
24.780 
24.850 
24.920 
24.990 
25.060 
25.130 
25.200 
25.270 
25.340 
25.410 
25.480 
25.550 
25.620 
25.690 
25.760 
25.830 
25.900 
25.970 
26.040 
26.110 
26.180 
26.250 
26.320 
26.390 
26.460 
26.530 
26.600 
26.670 
26.740 
26.810 
26.880 
26.950 
27.020 
27.090 
27.160 
27.230 
27.300 
27.370 
27.440 
27.510 
27.580 
27.650 
27.720 
27.790 
27.860 

Sf ation 3 
Discharge 

Sfation 4 
Discharge 
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Time 
Step 
Count 
K 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

Station 2 Station 3 
Discharge Discharge 

-- ~ 

Station 4 Station 5 
Discharge Discharge 

Station 6 
Discharge 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 306,918 FLOW SOUTH 
PROJECT m M B E R  : 885148% 

Time 
Step 
Count 
K 

Elapsed 
Time 

TTP (K) 
lhrf 

Station 4 
Discharge 

Station 5 
Discharge 

Station 6 
Discharge 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR p306,918 FLOW SOUTH 
PROJECT NUMBER : 885148 F 

- 

Time 
Step 
Count 
K 

Elapsed 
Time 
TTP (K) 
(hr) --------- 

34.930 
35.000 
35.070 
35.140 
35.210 
35.280 
35.350 
35.420 
35.490 
35.560 
35.630 
35.700 
35.770 
35.840 
35.910 
35.980 
36.050 
36.120 
36.190 
36.260 
36.330 
36.400 
36.470 
36.540 
36.610 
36.680 
36.750 
36.820 
36.890 
36.960 
37.030 
37.100 
37.170 
37.240 
37.310 
37.380 
37.450 
37.520 
37.590 
37.660 
37.730 
37.800 
37.870 
37.940 
38.010 
38.080 
38.150 
38.220 
38.290 
38.360 

Station 2 
Discharge 

Station 4 
Discharge 
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BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR $=306,918 FLOW 
PROJECT NUMBER : 885148 F 

Time EJapsed Station 1 Station 2 
Stea Time Discharge Discharge 
Couht 
K TTP (K) 

(hr) --------- 
38.430 
38.500 
38.570 
38.640 
38.710 
38.780 
38.850 
38.920 
38.990 
39.060 
39.130 
39.200 
39.270 
39.340 
39.410 
39.480 
39.550 
39.620 
39.690 
39.760 
39.830 
39.900 
39.970 
40.040 
40.110 
40.180 
40.250 
40.320 
40.390 
40.460 
40.530 
40.600 
40.670 
40.740 
40.810 
40.880 
40.950 
41.020 
41.090 
41.160 
41.230 
41.300 
41.370 
41.440 
41.510 
41.580 
41.650 
41.720 
41.790 
41.860 

SOUTH 

Station 3 
Discharge 
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BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 306,918 FLOW SOUTH 
PROJECT NUKBER : 885148% 

Time 
Step 
count 
K 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

station 1 
Discharge 

Ssation 5 
Discharge 
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Station 6 
Discharge 





BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR -306,918 FLOW SOUTH 
PROJECT NUMBER : 885148% 

Time 
Step 
Count 
K 

Elapsed sfation 1 
Time Discharge 

TTP (K) 
(hr) ?E4:4) --------- --------- 

Station 2 
Discharge 

Station 4 Station 5 
Discharge Discharge 
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BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR -306,918 FLOW SOUTH 
PROJECT NUMBER : 885148gF 

Time 
Step 
Count 
K 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

52.360 
52.430 
52.500 
52.570 
52.640 
52.710 
52.780 
52.850 
52.920 
52.990 
53.060 
53.130 
53.200 
53.270 
53.340 
53.410 
53.480 
53.550 
53.620 
53.690 
53.760 
53.830 
53.900 
53.970 
54.040 
54.110 
54.180 
54.250 
54.320 
54.390 
54.460 
54.530 
54.600 
54.670 
54.740 
54.810 
54.880 
54.950 
55.020 
55.090 
55.160 
55.230 
55.300 
55.370 
55.440 
55.510 
55.580 
55.650 
55.720 
55.790 

Sfation 3 
Discharge 

Station 4 
Discharge 
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BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 306,918 FLOW SOUTH 
PROJECT NUMBER : 885148k!6 

Time 
Step 
Count 
K 

EJapsed 
Time 

TTP (K) 
(hr) --------- 

55.860 
55.930 
56.000 
56.070 
56.140 
56.210 
56.280 
56.350 
56.420 
56.490 
56.560 
56.630 
56.700 
56.770 
56.840 
56.910 
56.980 
57.050 
57.120 
57.190 
57.260 
57.330 
57.400 
57.470 
57.540 
57.610 
57.680 
57.750 
57.820 
57.890 
57.960 
58.030 
58.100 
58.170 
58.240 
58.310 
58.380 
58.450 
58.520 
58.590 
58.660 
58.730 
58.800 
58.870 
58.940 
59.010 
59.080 
59.150 
59.220 
59.290 

Station 2 
Discharge 

Ssation 3 
Discharge 
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PROJECT TITLE : 72-HR -306,918 FLOW SOUTH 
PROJECT NUMBER : 885148% 
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Time 
Step 

P"' 
Elapsed 
Time 

TTP (K) 
(hr) --------- 

59.360 
59.430 
59.500 
59.570 
59.640 
59.710 
59.780 
59.850 
59.920 
59.990 
60.060 
60.130 
60.200 
60.270 
60.340 
60.410 
60.480 
60.550 
60.620 
60.690 
60.760 
60.830 
60.900 
60.970 
61.040 
61.110 
61.180 
61.250 
61.320 
61.390 
61.460 
61.530 
61.600 
61.670 
61.740 
61.810 
61.880 
61.950 
62.020 
62.090 
62.160 
62.230 
62.300 
62.370 
62.440 
62.510 
62.580 
62.650 
62.720 
62.790 

Station 1 
Discharge 

Sf ation 2 
Discharge 

Station 5 
Discharge 

7EdztZ3 1 --------- 





BOSS DAMBRK version 2.00 PAGE 71 
PROJECT TITLE : 72-HR -306,918 FLOW SOUTH 
PROJECT NUMBER : 885148% 2/18/1990 

Time Elapsed Station 1 Station 2 Station 3 Station 4 station 5 Station 6 
step Time Discharge Discharge Discharge Discharge Discharge Discharge 
Count 
K TTP (K) 

(hr) 9EI:'il) E l  PE4:tIl) PE4:tdl) 9E4Et% 9E4:r%) _________  _______-_ __------- --------- --------- --------- --------- --------- 
950 66.360 5.21 5.25 7.36 7.38 

66.430 5.20 5.24 7.35 7.37 
951 952 66.500 5.19 5.23 7.34 7.36 

66.570 5.18 5.22 7.33 7.35 
953 954 66.640 5.17 5.21 7.32 7.34 
955 66.710 5.16 5.20 7.31 7.33 
956 66.780 5.15 5.19 7.30 7.32 
957 66.850 5.14 5.18 7.29 7.30 
958 66.920 5.12 5.16 7.27 7.29 
959 66.990 5.11 5.15 7.26 7.28 
960 67.060 5.10 5.14 7.25 7.27 
961 67.130 5.09 5.13 7.24 7.26 
962 67.200 5.08 5.12 7.23 7.25 

67.270 5.07 5.11 7.22 7.24 
963 964 67.340 5.06 5.10 7.21 7.23 
965 67.410 5.05 5.09 7.20 7.22 
966 67.480 5.03 5.07 7.18 7.20 
967 67.550 5.02 5.06 7.17 7.19 
968 67.620 5.01 5.05 7.16 7.18 

67.690 5.00 5.04 7.15 7.17 
969 970 67.760 4.99 5.03 7.14 7.16 
971 67.830 4.98 5.02 7.13 7.15 
972 67.900 4.97 5.01 7.12 7.14 
973 67.970 4.96 5.00 7.11 7.13 
974 68.040 4.94 4.98 7.09 7.11 

68.110 4.93 4.97 7.08 7.10 
975 976 68.180 4.92 4.96 7.07 7.09 
977 68.250 4.91 4.95 7.06 7.08 
978 68.320 4.90 4.94 7.05 7.07 
979 68.390 4.89 4.93 7.04 7.06 
980 68.460 4.88 4.92 7.03 7.05 

68.530 4.87 4.91 7.02 7.04 
68.600 982 4.85 4.89 7.01 7.02 

983 68.670 4.84 4.88 6.99 7.01 
984 68.740 4.83 4.87 6.98 7.00 
985 68.810 4.82 4.86 6.97 6.99 
986 68.880 4.81 4.85 6.96 6.98 
987 68.950 4.80 4.84 6.95 6.97 
988 69.020 4.79 4.83 6.94 6.96 
989 69.090 4.78 4.82 6.93 6.95 
990 69.160 4.76 4.80 6.92 6.93 

69.230 
69.300 

4.75 4.79 6.90 6.92 
992 4.74 4.78 6.89 6.91 
993 69.370 4.73 4.77 6.88 6.90 
994 69.440 4.72 4.76 6.87 6.89 

69.510 
995 69.580 

4.71 4.75 6.86 6.88 
996 4.70 4.74 6.85 6.87 
997 69.650 4.69 4.73 6.84 6.86 
998 69.720 4.67 4.71 6.83 6.85 
999 69.790 4.66 4.70 6.81 6.83 
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BOSS DAMBRK version 2.00 PAGE 73 
PROJECT TITLE : 72-HR 306,918 FLOW SOUTH 
PROJECT NUMBER : 885148% 2/18/1990 

Time Elapsed Station 1 Station 2 Station 3 Sfation 4 Station 5 Station 6 
step Time Discharge Dxscharge Discharge Discharge Discharge Discharge 
Count 
K TTP (K) 

(hr) Ctg62li) 6 ?Z6523) 9E62di) Ctg6:'3i, ?g&2'3 _________ _____---_ --___--__ _----___- ----_---- --------- --------- --------- 
1050 73.360 4.09 4.13 6.24 6.26 
1051 73.430 4.08 4.12 6.23 6.25 
1052 73.500 4.07 4.11 6.22 6.24 
1053 73.570 4.06 4.10 6.21 6.23 
1054 73.640 4.04 4.09 6.20 6.22 
1055 73.710 4.03 4.07 6.19 6.21 
1056 73.780 4.02 4.06 6.18 6.20 
1057 73.850 4.01 4.05 6.17 6.18 
1058 73.920 4.00 4.04 6.15 6.17 
1059 73.990 3.99 4.03 6.14 6.16 
1060 74.060 3.98 4.02 6.13 6.15 
1061 74.130 3.96 4.01 6.12 6.14 
1062 74.200 3.95 4.00 6.11 6.13 
1063 74.270 3.94 3.99 6.10 6.12 
1064 74.340 3.93 3.97 6.09 6.11 
1065 74.410 3.92 3.96 6.08 6.10 
1066 74.480 3.91 3.95 6.06 6.08 
1067 74.550 3.90 3.94 6.05 6.07 
1068 74.620 3.89 3.93 6.04 6.06 
1069 74.690 3.87 3.92 6.03 6.05 
1070 74.760 3.86 3.91 6.02 6.04 
1071 74.830 3.85 3.90 6.01 6.03 
1072 74.900 3.84 3.88 6.00 6.02 
1073 74.970 3.83 3.87 5.99 6.01 
1074 75.040 3.82 3.86 5.98 5.99 
1075 75.110 3.81 3.85 5.96 5.98 
1076 75.180 3.80 3.84 5.95 5.97 
1077 75.250 3.78 3.83 5.94 5.96 
1078 75.320 3.77 3.82 5.93 5.95 
1079 75.390 3.76 3.81 5.92 5.94 
1080 75.460 3.75 3.79 5.91 5.93 
1081 75.530 3.74 3.78 5.90 5.92 
1082 75.600 3.73 3.77 5.89 5.91 
1083 75.670 3.72 3.76 5.87 5.89 
1084 75.740 3.71 3.75 5.86 5.88 
1085 75.810 3.69 3.74 5.85 5.87 
1086 75.880 3.68 3.73 5.84 5.86 
1087 75.950 3.67 3.72 5.83 5.85 
1088 76.020 3.66 3.70 5.82 5.84 
1089 76.090 3.65 3.69 5.81 5.83 
1090 76.160 3.64 3.68 5.80 5.82 
1091 76.230 3.63 3.67 5.79 5.80 
1092 76.300 3.62 3.66 5.77 5.79 
1093 76.370 3.60 3.65 5.76 5.78 
1094 76.440 3.59 3.64 5.75 5.77 
1095 76.510 3.58 3.63 5.74 5.76 
1096 76.580 3.57 3.61 5.73 5.75 
1097 76.650 3.56 3.60 5.72 5.74 
1098 76.720 3.55 3.59 5.71 5.73 
1099 76.790 3.54 3.58 5.70 5.72 
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END OF OUTPUT 



FLOOD CREST SUMMARY 



TIME TO PEAK PROFILE 



DAMBRK MODEL OUTPUT 

Run #4 
(From Scatter Wash Section #12W through #15W) 
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............................. 

B O S S  D A M B R K (tm) ............................. 

co yrlght (C) 1988-89 Boss corporation A ~ P  Rights Reserved 

Version : 2.00 
serial Number : 0010361.200 
Licensed to Woodward-Clyde Consultants 

PROGRAM ORIGIN : ---------------- 
Boss DamBrk tm) is an enhanced version of Professor D. L. Fread's A 1988 NWS DAM RK program. 

DISCLAIMER : ------------ 
Boss DamBrk (tm) is a complex Frogram which requires engineering.ex ertise 
for the correct use of this prpgram. All results obtajned should be 

E to use correctly. Boss Corpora ion assumes absolutely no responslbi ity 

qarefully examined by an experlenced professional englneer to determine 
if they are reasonab e and accurate. 

Although Boss Cor oration has endeavored to make Boss DamBrk error free, 
the pro yam is no! and cannot be certified as infallible, Therefore Boss 
~orpora?ion makes no warranty, either. implicit or expllclt, as to the 
correct performance or accuracy of this software. 

In no event ~ha)l Boss Corporation be.liable to aq one for special 
collateral ncldental, or conse ential damages ig connection wlth or 
arising out of purchase or,use oythis software. The sole and exclusive 
liability to Boss Corporation, re ardless of the form of action, shall 
not exceed the purchase price of ?his software. 

PROJECT DESCRIPTION : ..................... 
PROJECT TITLE : 72-HR -60,000 FLOW WEST 
PROJECT NUMBER : 885148% 
DESCRIPTION : CAVE BUTTES DAM DAMBREAK ANALYSIS 
ENGINEER SFR DATE OF RUN 1 4/16/1990 
TIME OF RUN : 6:07 am 
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INPUT DATA SUMMARY : .................... 
INPUT CONTROL PARAMETERS : .......................... 

Number of Dynamic Routing Reaches (KKN) 1 

Type of Reservoir Routing (KUI) 1 (dynamic routing) 

Number of multiple dams/bridges (MULDAM) 1 

No. of Reservoir Inflow Hydrograph Points (ITEH) 12 

No. of Informational Cross-Sections (NPRT) 0 

Flood-Plain Routing (KFLP) 0 (no) 
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CROSS-SECTION NUMBERS COINCIDENT 
WITH UPSTREAM DAM FACE ( IDAM) .................................. 
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DAM NUMBER : 1 -------------- 
RESERVOIR AND BREACH PARAMETERS : 

Initial Elevation of Water Surface (YO, ft MSL) 
Breach Side Slope (Z) 
Breach Bottom Elevation (YBMIN, ft MSL) 
Breach Base Width (BB, ft) 
Time of Breach Formation (TFH, hr) 

RESERVOIR DESCRIPTION : ....................... 
Water Surface Elevation at Time of Breach (HF, ft MSL) 
Top of Dam Elevation (HD, ft MSL) 
Uncontrolled Spillway Crest Elevation (HSP, ft MSL) 
Spillway Gate Center Elevation (HGT, ft MSL) 
Uncontrolled Spillway Discharge Coefficient (CS) 
Spillway Gate Discharge Coefficient (CG) 
Dam Overtopping Discharge Coefficient (CDO) 
Turbine Discharge (QT, cfs) 

SPILLWAY/GATE RATING CURVE : ............................ 
Head 
HEAD ( 1) 
(ft) --------- 

1.00 
2.00 
3.00 . 00 
.oo 
.oo 
.oo 
.oo 

Flow y;;y' 1) --------------- 
8964.0 
12679.0 
15525.0 

.o 

.o 

.O 

. o  

.o 
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Hydrograph Time Intervals (DHF, hr) 

Routing Period (TEH, hr) 

Breach Development Exponent (BREX) 

Mud/Debris Flow Parameter (MUD) 

Dry Bed Routing Parameter (IWF) 

Hydraulic Radius Computation Parameter (KPRES) 

Time Upstream 
Inflow 

--------- --------------- 
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SUMMARY OF PROGRAM CONTROL PARAMETERS : ....................................... 
Number of Cross-Sections Entered (NS) 

Number of Top Widths Entered (NCS) 

Number of Cross-Sectional Hydrographs to Plot 

Cross-Sectional Smoothing Parameter (KSA) 

Downstream Supercritical Parameter (KSUPC) 

Landslide Simulation (KSL) 

Number of Lateral Inflow Hydrographs (LQ) 

Number of Points in Gate Control Curve (KCG) 

CROSS-SECTIONS WHERE HYDROGRAPH REQUESTED : 
(max~mum allowed = 6) ........................................... 

CHANNEL-VALLEY BOUNDARY CONDITIONS : .................................... 

6 

8 

(NTT) 4 
0 

0 (subcritical) 

0 (no) 
0 

0 

Max Discharge at Downstream End (QMAXD, cfs) 

Max Lateral Outflow due to Flood Wave (QLL, cfs/ft) 

Initial Time-Step Size (DTHM, hr) 

Time at which Dam Starts to Fail (TFI, hr) 

Theta Weighting Factor (FlI) 

Stage Convergence Criterion (EPSY, ft) 

Initial Downstream Water Surface Elevation (YON, ft MSL) 

Slope of Channel Downstream of Dam (SOM, ft/mi) 
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CROSS-SECTION NUMBER : 1 .......................... SECTION 12W 

Cross-Section Location (XS(I), mi) 
Flooding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 1 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .040 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage Left Left Right 

Manning 
Right 

$Pt;)th $PSth %Sth n n 
Manning 

SPtlth 
Manning 

HS(K I BS (K,I) ~M(K, I) BSS (K, I) BSL(K, I) CML(K, I) BSR(K, I) CMR(K, I) 
(ft ks!,) (ft) (ft) ( ft) (ft) ---..----- --------- --------- --------- --------- --------- ------__- --_______ 
1451.00 .O .0700 .O .O .OOOO .O .OOOO 
1451.50 200.0 ,0700 .O .O .OOOO .O .OOOO 
1452.00 5500.0 .0700 .O .O .OOOO .O .OOOO 
1453.00 6300.0 .0700 .O .O .OOOO .O .OOOO 
1454.00 6800.0 ,0800 .O .O .OOOO .O 
1456.00 8200.0 .0800 .O .O .OOOO .O 

.oooo 
1458.00 9500.0 .0800 .O .O .OOOO .O .OOOO 

.oooo 
1460.00 10900.0 .0800 .O .O .OOOO .O .OOOO 
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CROSS-SECTION NUMBER : 2 .......................... SECTION 13W 

Cross-Section Location (XS(I), mi) 
Flooding Elevation (FSTG (I) , ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 2 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .040 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Chanqel Storage Left Left Right Right 

Mannlng 
2%th 

Mannlnq 
n WI th Manning n WL th n 

HS(K I BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(ft ksl) (ft) (ft) (ft) (ft) --------- --------- --------- --------- --------- --------- --------- --------- 
1444.00 .O .0700 .O .O .OOOO .O .OOOO 
1444.50 200.0 .0700 .O .O .OOOO .O .OOOO 
1445.00 6000.0 .0700 .O .O .OOOO .O .OOOO 
1446.00 7000.0 .0700 .O .O .OOOO .O .OOOO 
1447.00 8000.0 .0800 .O .O .OOOO .O .OOOO 
1448.00 9000.0 .0800 .O .O .OOOO .O .OOOO 
1449.00 10500.0 .0800 .O .O .OOOO .O .OOOO 
1450.00 11700.0 .0800 .O .O .OOOO .O .OOOO 
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CROSS-SECTION NUMBER : 3 .......................... SECTION 14W 

Cross-Section Location (XS(I), mi) 
Flooding Elevation (FSTG(I), ft MSL) 

a Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 3 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .OOO 
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .050 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Chanqel Storage Left Left Right Right 

%th 
Mannlng 

%th %th 
Manning 

28th 
Manning 

HS(K I BS(K,I) ~M(K,I) BSS(K,I) BSL(K,I) EML(K,I) BSR(K,I) ~MR(K, I) 
(ft ksk) (ft) (ft) (ft) (ft) --------- --------- --------- --------- --------- --------- --------- --------- 
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CROSS-SECTION NUMBER : 4 .......................... SECTION 15W 

cross-Section Location (XS(I), mi) 
  loo ding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 4 ............................. 
Reach Contraction-Expansion Coefficie~t (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .050 

CROSS-SECTION and REACH DESCRIPTION : 
---------------------------------*--- 

Elevation Channel Chanpel Storage Left Left Right Right 
%th 

Mannlng 
S?$th :P$th 

Manning Manning 
n n 

HS(K I BS(K,I) ?M(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) _________  (ftksk) _________ (ft) _________  _______-_ (ft) --____--_ (ft) ---______ _ _ _ _ _ _ _ _ _  (ft) _ _ _ _ _ _ _ _ _  
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CROSS-SECTION NUMBER : 5 ' SECTION 16W (1-17) .......................... 
Cross-Section Location (XS(I), mi) 

Flooding Elevation (FsTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 5 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .530 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Change1 Storage Left Left Right Right 

%%th 
Manning 

%th 
Manning 

8Ptlth 
Manning 

n n n 
HS(K I BS(K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(ft ksl) (ft) (ft) (ft) (ft) --------- -----..--- --------- --------_ --------- ------_-- -_---__-- --------- 
1399.00 .O .0700 .O .O .OOOO .O .OOOO 
1400.00 200.0 .0700 .O .O .OOOO .O .OOOO 
1402.00 1900.0 .0900 .O .O .OOOO .O .OOOO 
1404.00 3700.0 .0900 .O .O .OOOO .O .OOOO 
1405.00 4700.0 .0900 .O .O .OOOO .O .OOOO 
1406.00 5500.0 -0900 .O .O .OOOO .O .OOOO 
1408.00 7300.0 .0900 .O .O .OOOO .O .OOOO 
1410.00 9100.0 .0900 .O -0 .OOOO .O .OOOO 
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CROSS-SECTION NUMBER : 6 .......................... SECTION 17W 

Cross-Section Location (XS(I), mi) 

Flooding Elevation (FSTG(I), ft MSL) 

Initial Water Surface Elevation (YD, ft MSL) 

CROSS-SECTION DESCRIPTION : ........................... 
Elevation Channel Storage Left Right 

%th 6P8th %th 
HS(K I BS(K,I) BSS(K,I) BSL(K,I) BSR(K,I) 
(ft ksl) (ft) (ft) (ft) (ft) --------- --------- --------- --------- --------- 
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WARNING: At cross-section reach 2 the distance between 
interpolated cross-sections ( D m )  sbould be changed 
to .009 due to expanslon/contractlon crlterla 
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DISTANCE BETWEEN INTERPOLATED CROSS-SECTIONS 
(Dm) THAT WILL BE USED IN COMPUTATIONS .............................................. 

Down Interp. 
Stream Cross 
Reach Sqction 
Number Distance 
I=l,NSl 

TXJ)(I) --------- --------- 
1 .0400 
2 .0400 
3 .0500 
4 .0500 
5 101.0000 

Total number of cross-sections (original+interpolated) 

Maximum number of cross-sections allowed 
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OUTPUT DATA SUMMARY : ..................... 
CROSS-SECTION and REACH SUMMARY : ................................. 

CrOsg Bottom Reach Reach Reach 
::%on Section Elevation Number Length Slope 
Number Lo atlon 

i m 5  (ft MsL) (mi) (ft/mi) ----..---- --------- --------- --------- --------- -------_- 
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RE-NUMBERED DAM/BRIDGE CROSS-SECTIONS : ....................................... 
Dam/ Revised 
Bridge Cross 

Section 
Number ..-------- --------- 

Number of Intermediate Cross-Sections' (NN(NS)) 

Number of Time Steps (NNU) 
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INITIAL CONDITIONS TABLE : .......................... 
cross 
section 
Number 

Crosq 
Sectlpn 
Location 

Normal 
Flow 
Water 
Elevation 
YN 
(ft MSL) --------- 
1452.15 
1450.97 
1449.82 
1448.64 
1447.46 
1446.30 
1445.10 
1443.71 
1442.28 
1440.84 
1439.37 
1437.87 
1436.35 
1434.82 
1433.24 
1430.93 
1428.64 
1426.35 
1424.08 
1421.84 
1419.63 
1417.44 
1415.32 
1413.24 
1411.19 
1407.95 
1404.67 
1400.86 
1385.85 

Normal 
Flow 
Depth 
DEPN 
(ft) --------- 

1.15 
1.14 
1.15 
1.14 
1.13 
1.14 
1.10 
1.21 
1.28 
1.34 
1.37 
1.37 
1.35 
1.32 
1.24 
1.33 
1.44 
1.55 
1.68 
1.84 
2.03 
2.24 
2.52 
2.84 
3.19 
2.95 
2.67 
1.86 
2.85 

critical 
Flow 
Water 
Elevation 
Y C 
(ft MSL) 

Critical 
Flow 
Depth 
DEPC 
(ft) 

Froude 
Indicator 
0 = sub 

FR 

Iteration 
Count for 
Corn utln 
~ r m ?  ~pt% 
ITN 
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SUMMARY OF INITIAL DOWNSTREAM BOUNDARY CONDITIONS : ................................................... 
Cr sg-section Number at Downstream End of Model AIN) 29 
1nTtTal Water Surface Elev. at Downstream End (Y N, ft MSL) 1385.847 
Initla1 Flow Depth at Downstream End (DEP, ft) 2.847 

COMPUTED STEP BACKWATER TABLE : ............................... 
Cross 
Section 
Number 

crosq 
Sectipn 
Location 

Backwater 
Water 
Surface 
Elevation 
YIL 
(ft MSL) --------- 

Backwater 
Water 
Depth 
DEP 
(ft) --------- 

6.000 
3.000 
2.620 
3.397 
2.823 
2.609 
2.268 
2.069 
1.857 
1.710 
1.568 
1.453 
1.344 
1.248 
1.330 
1.339 
1.375 
1.369 
1.349 
1.295 
1.217 
1.109 
1.143 
1.126 
1.144 
1.137 
1.147 
1.146 

Iteration 
Count for 
Com uting  actw water 
ITB 
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~nterp. Water Initial 
cross  levat ti on Flow 
section 
I _________ __-___--- --------------- 

1452.15 2000.0 $ 1450.98 2000.0 
3 1449.80 2000.0 
4 1448.64 2000.0 
5 1447.46 2000.0 
6 1446.31 2000.0 
7 1445.11 2000.0 
8 1443.72 2000.0 
9 1442.30 2000.0 
10 1440.85 2000.0 
11 1439.37 2000.0 
12 1437.87 2000.0 
13 1436.34 2000.0 
14 1434.83 2000.0 
15 1433.25 2000.0 
16 1430.94 2000.0 
17 1428.65 2000.0 
18 1426.37 2000.0 
19 1424.11 2000.0 
20 1421.86 2000.0 
21 1419.67 2000.0 
22 1417.47 2000.0 
23 1415.41 2000.0 
24 1413.22 2000.0 
25 1411.40 2000.0 
26 1407.62 2000.0 
27 1405.00 2000.0 
28 1405.00 500.0 
29 1385.85 500.0 
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a DAM OUTFLOW HYDROGRAPH TIME PARAMETERS : ........................................ 
Time to Failure (TFH, hr) 1.000 

Time to Start of Rising Limb of Hydrograph (TFO, hr) 

Time to Peak (TP, hr) 

Time Step Size (DTHI, hr) 
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Time &TT) .oooo 
Tlme tep fDTH) .0700 
Number o terations Re ired after Time Step Reduction (ITERR) 0 
Flow at Upstream End ofqodel QU 1 cfs) 2000.00 water Elevation at Upstream En6 01 k d e l  p ( l ) ,  ft MSL) 1452.15 
Flow at Downqtream End of Model QU N c s) 500.00 Water Elevation at Downstream ~ n 6  01 b d e l  (YU(N) , ft MSL) 1385.85 

River 
Location 

flk?] --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
surfacq 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.65 
1424.11 
1419.67 
1415.41 
1411.40 
1405.00 
1385.85 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.87 

.87 

.89 

.97 
1.14 
1.31 
1.44 
1.53 
1.63 
1.68 
1.63 
1.42 
1.18 
1.63 

Flow 
Area 

A 
(sq ft) --------- 

2287. 
2302. 
2302. 
2259. 
2057. 
1760. 
1530. 
1392. 
1304. 
1230. 
1190. 
1226. 
1407. 
1693. 
307. 

Channel 

;Psth 

B 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4979. 
3476. 
2551. 
2164. 
1818. 
1539. 
1366. 
1354. 
1527. 
1672. 
221. 

Maximum Fr ude Number (FRDM) 
~~o~s-sect?on of Maximum Froude Number (IFR) 
Minimum Frpude Number (FRM) 
Cross-Sectlon of Minlmum Froude Number (IFM) 

Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4979. 
3476. 
2551. 
2164. 
1818. 
1539. 
1366. 
1354. 
1527. 
1672. 
221. 

Mannings 
n 

CMM 
--------- 

,0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0759 
.0800 
.0756 
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T$me .oooo 
Time AT:) DTH) .0700 
Number 09 iterations Re ired after Time Step Reduction (ITERR) 3 
Flow at Upst eam End ofqodel QU 1 cfs) 2000.00 water Elevatfon at upstream ~ n 6  oh hbdel 1~~(1), ft MSL) 1452.15 
Flow at Downqtream End of Model QU N c s) 500.00 Water Elevation at Downstream ~ n 6  oh h6del (YU(N), ft MSL) 1385.85 

River 
Location 

Water 
Surf ace 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.65 
1424.12 
1419.69 
1415.48 
1411.57 
1405.34 
1385.85 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.87 

.87 

.89 

.97 
1.14 
1.31 
1.43 
1.53 
1.62 
1.64 
1.52 
1.19 
.87 

1.63 

Flow 
Area 

A 
(sq ft) --------- 

2287. 
2302. 
2302. 
2259. 
2059. 
1763. 
1532. 
1397. 
1307. 
1239. 
1219. 
1319. 
1685. 
2305. 
307. 

Channel 
%th 

B 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4981. 
3479. 
2553. 
2168. 
1820. 
1546. 
1390. 
1424. 
1692. 
1969. 
221. 

%th 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4981. 
3479. 
2553. 
2168. 
1820. 
1546. 
1390. 
1424. 
1692. 
1969. 
221. 

Mannings 
n 

CMM 

Maximum Frpude Number (FRDM) .57 
Cyoss-section of Maximum Froude Number (IFR) 26 
Minlmum Frpude Nu*ey (FRM) .oo 
Cross-Section of Minimum Froude Number GFML 2 8 

NONCO ER ENCE OCCURRED AT CROSS-SECTION 
TT= .OOOO DT 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 60,000 FLOW WEST 
PROJECT NUMBER : 885148% 

PAGE 23 
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Tjme BTT) .0350 
Time te DTH) .0350 
Number 09 iterations Re ired after Time Step Reduction (ITERR) 3 
Flow at Upst eam End of%odel QU 1 cfs) 2000.00 
Water ~levatfon at Upstream ~ n 6  04 h6dei iYU(1). It MSL) 1452.15 
Flow at Downqtream End of Model C S) 500.00 
Water Elevation at Downstream En 6QEiNh~del (YU(N), ft MSL) 1385.85 

River 
Location 

Water 
Surf acg 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.70 
1415.52 
1411.67 
1405.55 
1385.85 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.87 

.87 

.89 

.97 
1.14 
1.31 
1.43 
1.53 
1.61 
1.63 
1.51 
1.18 
1.01 
1.63 

Flow 
Area 

A 
(sq ft) --------- 

2287. 
2302. 
2302. 
2261. 
2059. 
1764. 
1532. 
1397. 
1311. 
1246. 
1238. 
1377. 
1865. 
2741. 
307. 

Channel 

;?tilth 
B 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4982. 
3480. 
2553. 
2168. 
1823. 
1552. 
1406. 
1465. 
1790. 
2162. 
221. 

ZSPtilth 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4982. 
3480. 
2553. 
2168. 
1823. 
1552. 
1406. 
1465. 
1790. 
2162. 
221. 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 
-0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0766 
.0800 
.0756 

Maximum Fr ude Number (FRDM) .72 
Cro s-SectPon of Max~mum Froude Number (IFR) 26 
~in?mum Fr ude N w e r  (FRM) .OO 
cross-Sectfon of Mlnlmum Froude Number GFML 2 8 

NONCO ER ENCE OCCURRED AT CROSS-SECTION 
TT= .0350 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= .0700 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= -0700 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= .0788 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= .0788 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= .0864 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= -0864 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= .0931 DT 



NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.0931 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.0990 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.0990 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.lo4 1 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.lo41 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTIE 
.lo86 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.1243 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I400 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I400 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I488 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I488 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I564 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I564 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I631 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I631 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I690 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I690 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I741 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I741 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
-1786 DT 



NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I786 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I825 DT 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTI~; 
.I825 

NONCONVERGENCE OCCURRED TT= AT CROSS-SECTION 
.I859 DT 
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Tjme ATT) .4900 
Time teg IDTH) .0700 
Number o terations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upstream End ofqodel QU 1 cfs) 2000.00 water Elevation at upstream En6 o$ Ahel ~YU(I), ft MSL) 1452.15 
Flow at Downgtream End of Model QU N c s) 500.00 
Water Elevatlon at Downstream ~ n 6  04 kbdel (YU(N), ft MSL) 1385.85 

River 
Location 

:A$] --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf ac 
~levatfon 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.13 
1419.74 
1415.64 
1411.76 
1408.01 
1385.85 

Flow 
Velocity 

v 
(ft/s) --------- 

.87 

.87 

.87 

.89 

.97 
1.14 
1.31 
1.43 
1.53 
1.62 
1.64 
1.50 
1.32 
.41 

1.63 

Flow 
Area 

A 
(sq ft) --------- 

2287. 
2302. 
2302. 
2262. 
2063. 
1765. 
1534. 
1401. 
1317. 
1264. 
1291. 
1567. 
2026. 
10862. 
307. 

Channel 

%th 

B 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3481. 
2555. 
2170. 
1827. 
1566. 
1447. 
1593. 
1874. 
4476. 
221. 

%th 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3481. 
2555. 
2170. 
1827. 
1566. 
1447. 
1593. 
1874. 
4476. 
221. 

Flow 

4:$g0 --------- 
2.000 
2.002 
2.003 
2.005 
2.005 
2.006 
2.006 
2.010 
2.020 
2.047 
2.121 
2.345 
2.679 
4.467 
.500 

Mannings 
n 

CMM 

Maximum Fr ude Number (FRDM) .43 
cross-sect?on of Maximum Froude Number (IFR) 26 
Minimum Frgude Nuqer (FRM) .oo 
Cross-Sectlon of Minlmum Froude Number gFMk 28 

NONCO ER ENCE OCCURRED AT CROSS-SECTION 
TT= 1.4000 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= 1.4350 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= 1.4700 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= 1.5400 DT 
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:f:E &E) DTH) 1.9600 .0700 

Number of iterations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End ofqodel cf s) 2000.00 
Water ~ l e v a t t n  at Upstream En6Q%1h6de1 ilU(l), ft MSL) 1452.15 
Flow at Down tream End of Model QU N c s) 3807.08 
water ~levatfon at Downstream ~ n 6  oh &el (YU(N), ft MSL) 1390.73 

River 
~ocation 

y,!!] --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf ace 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.34 
1390.73 

Flow 
Velocity 

v 
(ft/s) --------- 

.87 

.87 

.87 

.89 

.97 
1.14 
1.31 
1.44 
1.54 
1.64 
1.70 
1.67 
1.60 
4.18 
1.25 

Flow 
Area 

A 
(sq ft) --------- 

2287. 
2302. 
2302. 
2262. 
2063. 
1764. 
1532. 
1397. 
1311. 
1247. 
1247. 
1408. 
1870. 
778. 

3051. 

Channel 

Ifn8th 

B 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1086. 
2703. 

%8th 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1086. 
2703. 

Maximum Frpude Number (FRDM) 
Cyo s-Sectlon of Maxlmum Froude Number (IFR) 
~ln?mum Frpude NU er (FRM) 9 Cross-Sectlon of M nimum Froude Number (IFM) 

Flow 

4:::y0 --------- 
2.000 
2.001 
2.003 
2.005 
2.005 
2.005 
2.005 
2.008 
2.019 
2.045 
2.120 
2.353 
2.993 
3.252 
3.807 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0791 

.0800 

.0900 
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PROJECT TITLE : 72-HR 60,000 FLOW WEST 
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Time TT) 3.7100 
Time Ateg ~ T H )  .0700 
Number o terations Re ired after Reduction (ITERR) 2 

Water Flow at Elevatlfon Upst eam at End Upstream ofqodel ~ n 6  QU ob 1 1452.15 
2000.00 

Flow at Downqtream End of Model 3767.32 
Water Elevation at Downstream 1390.73 

River Water Flow Flow Channel 
ZPflth 

 low Mannings 
Location Surface Velocity Area n 

Elevation If%h Including 
0 Storage 

Y V A B BT (txyO CMM 
(ft MSL) (ft/S) (sq ft) (ft) (ft) _________  _________  _______-_ _---__--- --------- --------- --------- --------- 

3.210 1452.15 .87 2287. 5617. 5617. 2.000 .0700 
3.290 1449.80 .87 2302. 5785. 5785. 2.001 .0700 
3.370 1447.46 .87 2302. 5951. 5951. 2.003 .0700 
3.450 1445.11 .89 2262. 6109. 6109. 2.005 .0700 
3.530 1442.30 .97 2063. 4986. 4986. 2.005 .0700 
3.610 1439.37 1.14 1764. 3480. 3480. 2.005 .0700 
3.690 1436.34 1.31 1532. 2553. 2553. 2.005 .0700 
3.770 1433.25 1.44 1397. 2168. 2168. 2.008 .0700 
3.876 1428.66 1.54 1311. 1823. 1823. 2.018 .0700 
3.982 1424.12 1.64 1247. 1553. 1553. 2.045 .0700 
4.088 1419.71 1.70 1247. 1413. 1413. 2.124 .0700 
4.194 1415.54 1.69 1408. 1486. 1486. 2.373 .0700 
4.300 1411.68 1.66 1870. 1793. 1793. 3.111 .0795 
4.427 1404.31 5.01 752. 1065. 1065. 3.767 .0800 
5.020 1390.73 1.24 3040. 2691. 2691. 3.767 .0900 

Maximum Fr ude Number (FRDM) 
cyogs-sectyon of Maxlmum Froude Number (IFR) 
Mlnlmum Frpude Nu ey (FRM) 
Cross-Sectlon of M "1 nlmum Froude Number (IFM) 
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Time TT) S 5.4600 
Time te DTH) .0700 
Number 09 iterations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End ofqodel QU 1 cfs) 2000.00 
Water Elevatfon at Upstream En& 04 k d e l  &YU(l), ft MSL) 1452.15 
Flow at Down tream End of Model QU N c s) 3767.32 
Water ~levatlon at Downstream ~ n 6  04 k d e l  (YU(N), ft MSL) 1390.73 

River 
Location 

Water 
Surf ace 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Flow 
Velocity 

Flow 
Area 

A 
(sq ft) --------- 

Channel 

II;P$th 

B 
(ft) --------- 

Maximum Fr ude Number (FRDM) 
cross-sectyon of Maxlmum Froude Number (IFR) 
Mlnlmum Fr ude Nuwer (FRM) 
cross-sectyon of M~nlmum Froude Number (IFM) 

;P$th 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Flow Mannings 
n 

CMM 
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4/16/1990 

Time STT) 7.2100 
Time te DTH) .0700 
Number o! iterations Re ired after Reduction (ITERR) 2 
Flow at Upstream End ofqodel QU 2000.00 
Water Elevation at Upstream ~ n 6  1452.15 
Flow at Down tream End of Model 3767.32 
water ~1evatPon at Downstream ~ n 6  1390.73 

River 
Location 

--------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf acg 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.87 

.87 

.89 

.97 
1.14 
1.31 
1.44 
1.54 
1.64 
1.70 
1.69 
1.66 
5.01 
1.24 

Flow 
Area 

A 
(4 ft) --------- 

2287. 
2302. 
2302. 
2262. 
2063. 
1764. 
1532. 
1397. 
1311. 
1247. 
1247. 
1408. 
1870. 
752. 
3040. 

Channel 

ZPSth 

B 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Xilth 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Maximum FrQude Number (FRDM) 
C oss-Sectlon of Maxlmum Froude Number (IFR) 
~fnimum FrQude Nu@er (FRM) 
Cross-Section of Minimum Froude Number (IFM) 

Flow 

q:'f:yO --------- 
2.000 
2.001 
2.003 
2.005 
2.005 
2.005 
2.005 
2.008 
2.018 
2.045 
2.124 
2.373 
3.111 
3.767 
3.767 

Mannings 
n 

CMM 
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PROJECT TITLE : 72-HR -60,000 FLOW WEST 
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_ - - - - - - - - - - - - - -  NEXT C Y C L E , - - - - - - - -  - - - - - - - 
T me TT) 8.9600 T B ~  6teF ~ T H )  .0700 
Number o terations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End of%odel QU 1 cfs) 2000.00 
water .levatton at upstream ~ n 4  04 h e 1  ~YU(I.), ft MSL) 1452.15 
Flow at Down tream End of Model QU N c s) 3767.32 
water ~1evatTon at Downstream ~ n 6  04 h d e l  (YU(N), ft MSL) 1390.73 

River 
Location 

fir 1 --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf ace 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.87 

.87 

.89 

.97 
1.14 
1.31 
1.44 
1.54 
1.64 
1.70 
1.69 
1.66 
5.01 
1.24 

Flow 
Area 

A 
(sq ft) --------- 

2287. 
2302. 
2302. 
2262. 
2063. 
1764. 
1532. 
1397. 
1311. 
1247. 
1247. 
1408. 
1870. 
752. 
3040. 

Channel 

%th 

B 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

3ti;th 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Maximum Frqude Number (FRDM) 
Cross-Sectlon of Maxlmum Froude Number (IFR) 
Mlnlmum Frqude N u w e  (FRM) 
Cross-Sectlon of ~lnfmum Froude Number (IFM) 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0795 

.0800 

.0900 
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4/16/1990 

Time ATT) 10.7100 
Tlme teg IDTH) .0700 
Number o terations Re ired after Reduction (ITERR) 2 
Flow at Upst eam End ofqodel QU 1 2000.00 
water ~levatfon at upstream ~ n 6  oh 1452.15 
Flow at Downtitream End of Model 3767.32 
Water Elevation at Downstream 1390.73 

River 
Location 

?if] --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf ace 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Flow 
Velocity 

v 
(ft/s) --------- 

.87 

.87 

.87 

.89 

.97 
1.14 
1.31 
1.44 
1.54 
1.64 
1.70 
1.69 
1.66 
5.01 
1.24 

Flow 
Area 

A 
(sq ft) --------- 

2287. 
2302. 
2302. 
2262. 
2063. 
1764. 
1532. 
1397. 
1311. 
1247. 
1247. 
1408. 
1870. 
752. 
3040. 

Channel 

ZP8th 

B 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Maximum Fr ude Number (FRDM) 
cross-Sectyon of Maxlmum Froude Number (IFR) 
Minimum Frpude Numer (FRM) 
Cross-Section of Mlnlmum Froude Number (IFM) 

%th 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Flow 

q:$g0 --------- 
2.000 
2.001 
2.003 
2.005 
2.005 
2.005 
2.005 
2.008 
2.018 
2.045 
2.124 
2.373 
3.111 
3.767 
3.767 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 
-0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0795 
.0800 
.0900 
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4/16/1990 

Time ATT) 12.4600 
Time te DTH) .0700 
Number 09 iterations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End ofqodel QU 1 2000.00 a t e  a t o n  at upstream 8.6 04 bbd:yi~u(.~), ft MSL) 1452.15 
Flow at Down~tream End of Model QU N c s) 3767.32 ode1 (YU(N) , ft MSL) water Elevation at Downstream ~ n 6  04 b1 1390.73 

River 
Location 

--------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf ace 
Elevation 
Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.87 

.87 

.89 

.97 
1.14 
1.31 
1.44 
1.54 
1.64 
1.70 
1.69 
1.66 
5.01 
1.24 

Flow 
Area 

A 
(sq ft) --------- 

2287. 
2302. 
2302. 
2262. 
2063. 
1764. 
1532. 
1397. 
1311. 
1247. 
1247. 
1408. 
1870. 
752. 
3040. 

Channel 
:P&h 

B 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Maximum Frpude Number (FRDM) 
Cyoss-Section of Maximum Froude Number (IFR) 
Minimum Frpude Numl?ey (FRM) 
Cross-Sectlon of Mlnlmum Froude Number (IFM) 

Flow 

?:$:yo --------- 
2.000 
2.001 
2.003 
2.005 
2.005 
2.005 
2.005 
2.007 
2.019 
2.045 
2.124 
2.373 
3.111 
3.767 
3.767 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0795 

.0800 

.0900 
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Time ATT) 14.2100 
Time te DTH) .0700 
Number OF iterations Re ired after Reduction (ITERR) 2 
Flow at Upst eam End ofqodel QU 2000.00 
water ~levatlfon at upstream ~ n 6  1452.15 
Flow at Down tream End of Model 3767.32 
Water ~levatfon at Downstream ~ n 6  1390.73 

River 
Location 

X(T] 
(ml --------- 

3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
surf ac 
~levatf on 

Y 
(ft HSL) 

1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Flow 
Velocity 

Flow 
Area 

Channel 

;nEth 2 8 t h  
Including 
Storage 
BT 
I ft) 

Maximum Frpude Number (FRDM) 
Cross-Sectlon of Maximum Froude Number (IFR) 
Minimum Frpude Nuqer (FRM) 
Cross-Sectlon of Minimum Froude Number (IFM) 

Flow Mannings 
n 

CMM 
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4/16/1990 

Time TT) 15.9600 
Time Ate! ~ T H )  .0700 
Number o terations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst~eam End ofqodel QU 1 cfs) 2000.00 
water Blevatlon at Upstream End 04 kbdel $ Y L J ( ~ ~ ,  ft MSL) 1452.15 
Flow at Downqtream End of Model QU N c s) 3767.32 
water Elevat~on at Downstream ~ n d  ob kbdel (YU(N) , ft MSL) 1390.73 

River 
Location 

Water 
Surf ac 
~levatf on 

Y 
(ft MSL) --------- 

Flow 
Velocity 

Channel 

3 8 t h  

Maximum Frpude Numbe (FRDM) 
Cross-Sectlon of ~axlfmurn Froude Number (IFR) 
Minimum Fr ude N u m e  (FRM) cross-section of ~lnfmum Froude Number (IFM) 

2 8 t h  
Including 
storage 
BT 
(ft) 

Flow Mannings 
n 

CMM 
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4/16/1990 

T'me TT) 17.7100 
~ i m e  Ate DTH) .0700 
Number o! iterations Re ired after Reduction (ITERR) 2 
Flow at Upst eam End of%odel 2000.00 
Water ~levatfon at Upstream ~ n 6  1452.15 
Flow at Downatream End of Model 3767.32 
Water Elevation at Downstream ~ n 6  1390.73 

River 
Location 

Water 
Surfac 
~levatf on 

Flow 
Velocity 

Flow 
Area 

Channel 

%$th 

Maximum Fr ude Numbe (FRDM) 
cross-Sectyon of ~axtmum Froude Number (IFR) 
Minimum Frpude NuNey (FRM) 
Cross-Sectlon of Minlmum Froude Number (IFM) 

$PT]th 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Flow Mannings 
n 

CMM 



BOSS DAMBRX version 2.00 
PROJECT TITLE : 72-HR 60,000 FLOW WEST 
moJEcT NUMBER : 8851488; 

PAGE 35 

4/16/1990 

T'me TT) 19.4600 
~ i m e  Bte .0700 
Number 09 fEhtions Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End ofqodel QU 1 cfsh 2000.00 
Water ~levatfon at Upstream ~ n b  ob h d e l  YU(l), ft MSL) 1452.15 
Flow at Downgtream End of Model QU N c s) 3767.32 
Water Elevatlon at Downstream ~ n 6  OY! kbdel (YU(N), ft MSL) 1390.73 

River 
Location 

Water 
Surfac 
~levatf on 

Y 
(ft MSL) 

Flow 
Velocity 

Flow 
Area 

Channel 

%th 

Maximum FrQude Number (FRDM) 
Cross-Sectlon of Maximum Froude Number (IFR) 
Minimum Fr~ude Numk?ey (FRM) 
Cross-Sectlon of Mlnlmum Froude Number (IFM) 

%th 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Flow Mannings 
n 

CMM 
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4/16/1990 

TCme ATT) 21.2100 
Tlme teg fDTH) .0700 
Number o terations Re ired after Reduction (ITERR) 2 
Flow at Upstream End ofqodel QU 1 2000.00 
water Elevatlon at upstream ~ n 6  04 1452.15 
Flow at Downgtream End of Model 3767.32 
Water Elevation at Downstream ~ n 6  1390.73 

River 
Location 

Water 
Surf ac 
~levatf on 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Flow 
Velocity 

v 
(ft/S) --------- 

Flow 
Area 

A 
(sq ft) --------- 

Channel 

%h 

Maximum Fr ude Number (FRDM) 
~ ~ o ~ s - ~ e c t l o n  of Maxlmum Froude Number (IFR) 
Mlnlmum Frpude N u m e 7  (FRM) 
Cross-Sectlon of Mlnlmum Froude Number (IFM) 

%th 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Flow Mannings 
n 
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22.9599 
.0700 

Reduction (ITERR) 2 
2000.00 
1452.15 
3767.32 
1390.73 

River Water Flow Flow 
Location Surface Velocity Area 

Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Channel 
3Sth 

Maximum Fr ude Number (FRDM) 
cross-sectyon of Maxlmum Froude Number (IFR) 
Minimum Fr ude NuNey (FRM) 
cross-sectyon of Minimum Froude Number (IFM) 

B t h  
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Flow Mannings 
n 

CMM 
--------- 
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Time ATT) 24.7099 
Tlme teg IDTH) .0700 
Number o terations Re ired after Reduction (ITERR) 2 
Flow at Upst eam End ofqodel 2000.00 
water ~levatfon at upstream ~ n 6  1452.15 
Flow at Downgtream End of Model 3767.32 
Water Elevation at Downstream En 1390.73 

River 
Location 

Water 
Surf ac 
~lavatf on 

Y 
(ft MSL) --------- 

Flow 
Velocity 

Flow 
Area 

Channel 

%th 
%th 
Including 
Storage 
BT 
Ift) 

Maximum Frpude Number (FRDM) 
Crops-sectlon of Maxlmum Froude Number (IFR) 
Minimum Fr ude NumQey (FRM) 
cross-sectyon of Mlnlmum Froude Number (IFM) 

Flow Mannings 
n 

CMM 
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PROJECT TITLE : 72-HR 60,000 FLOW WEST 
PROJECT NUMBER : 885148% 4/16/1990 

Tjme ATT) 26.4599 
Time te DTH) .0700 
Number of iterations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End ofqodel QU 1 cfs) 2000.00 water ~levatfon at Upstream ~ n 6  04 h e 1  &YU(~), ft MSL) 1452.15 
Flow at Down tream End of Model 6QE4NhI C "1 3767.32 
Water Elevatfon at Downstream En ode1 (YU(N) , ft MSL) 1390.73 

River 
Location 

?it) --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf acq 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Flow 
Velocity 

Flow 
Area 

A 
(sq ft) --------- 

Channel 

SP3th 
3 3 t h  
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Maximum Frpude Number (FRDM) 
C 05s-Section of Maximum Froude Number (IFR) 
~fnimum Fr ude Numper (FRM) 
cross-sectyon of Minimum Froude Number (IFM) 

Flow Mannings 
n 

CMM 
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4/16/1990 

T me TT) f S 28.2099 
T m e  te DTH) .0700 
Number oP iterations Re ired after Reduction (ITERR) 2 
Flow at Upstream End of%odel QU 1 2000.00 
water Elevation at upstream ~ n 6  04 1452.15 
Flow at Down tream End of Model 3767.32 
water ~1evatPon at Downstream 1390.73 

Mannings 
n 

CMM 

Maximum Fr ude Number (FRDM) 
c ~ o  s-sectyon of Maxlmum Froude Number (IFR) 
~inrmum Frpude Nuwey (FRM) 
Cross-Sectlon of Mlnlmum Froude Number (IFM) 
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4/16/1990 

T me TT) f S  29.9599 
T me te DTH) .0700 
Number 09 iterations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End of%odel QU 1 cfs) 2000.00 
Water ~levatfon at Upstream En4 ob k d e l  &YUYU(l), ft MSL) 1452.15 
Flow at Down tream End of Model QU N c s) 3767.32 
Water ~levatTon at Downstream ~ n 6  ob k d e 1  (YU(N), ft MSL) 1390.73 

River 
Location 

X ( T ]  
(mi --------- 

3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf acg 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.87 

.87 

.89 

.97 
1.14 
1.31 
1.44 
1.54 
1.64 
1.70 
1.69 
1.66 
5.01 
1.24 

Flow 
Area 

A 
(sq ft) --------- 

2287. 
2302. 
2302. 
2262. 
2063. 
1764. 
1532. 
1397. 
1311. 
1247. 
1247. 
1408. 
1870. 
752. 
3040. 

Channel 

%$th 

B 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

SPtlth 
Including 
Storage 
BT 
fft) 

Maximum Frpude Number (FRDM) 
Cross-Section of Maximum Froude Number (IFR) 
Minimum Fr ude Numey (FRM) 
cross-sect?on of Minimum Froude Number (IFM) 

e 

Flow 

't:$2y0 --------- 
2.000 
2.001 
2.003 
2.005 
2.005 
2.005 
2.005 
2.007 
2.019 
2.045 
2.124 
2.373 
3.111 
3.767 
3.767 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0795 

.0800 

.0900 
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4/16/1990 

T'me TT) S 31.7099 
~ f m e  teg ~DTH) .o700 
Number o terations Re ired after Reduction (ITERR) 2 
Flow at U st earn End ofqodel QU 2000.00 
water Filetatfon at Upstream ~ n 6  1452.15 
Flow at Down tream End of Model 3767.32 
water ~levatfon at Downstream ~ n 6  1390.73 

River 
Location 

?A!] --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf ace 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.87 

.87 

.89 

.97 
1.14 
1.31 
1.44 
1.54 
1.64 
1.70 
1.69 
1.66 
5.01 
1.24 

Flow 
Area 

A 
(sq ft) --------- 

2287. 
2302. 
2302. 
2262. 
2063. 
1764. 
1532. 
1397. 
1311. 
1247. 
1247. 
1408. 
1870. 
752. 
3040. 

Channel 

;ntlth 
B 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Maximum Frpude Number (FRDM) 
Cross-Sectxon of Maxlmum Froude Number (IFR) 
Minimum Fr ude N u m e  (FRM) 
cross-sectyon of ~xnfmum Froude Number (IFM) 

;%th 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Flow 

?;"fy0 --------- 
2.000 
2.001 
2.003 
2.005 
2.005 
2.005 
2.005 
2.008 
2.018 
2.045 
2.124 
2.373 
3.111 
3.767 
3.767 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0795 

.0800 

.0900 



BOSS DAMBRK version 2.00 PAGE 43 
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T'me TT) S 33.4599 
~ t e  te! 4DTH) .0700 
Number o terations Re ired after Reduction (ITERR) 2 
Flow at Upstream End ofqodel 2000.00 
Water Elevation at Upstream ~ n 6  1452.15 
Flow at Down tream End of Model 3767.32 
water   lev at ton at Downstream ~ n 6  1390.73 

River 
~ocation 

74; 1 --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf ac 
~levatf on 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.87 

.87 

.89 

.97 
1.14 
1.31 
1.44 
1.54 
1.64 
1.70 
1.69 
1.66 
5.01 
1.24 

Flow 
Area 

A 
(sq ft) --------- 

2287. 
2302. 
2302. 
2262. 
2063. 
1764. 
1532. 
1397. 
1311. 
1247. 
1247. 
1408. 
1870. 
752. 
3040. 

Channel 

%th 

B 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Maximum FrQude Number (FRDM) 
Cross-Section of Maximum Froude Number (IFR) 
Minimum Fr ude Nuwer (FRM) 
cross-sectton of Minimum Froude Number (IFM) 

%th 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0795 

.0800 

.0900 
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- - - - - - - - - - - - - - -  NEXT C Y C L E - - - - - - - - - - - -  - - -  

T'me TT) 8 35.2099 
~ i m e  te DTH) .0700 
Number 09 iterations Re ired after Reduction (ITERR) 2 
Flow at Upst earn End ofqodel 2000.00 
water ~levatfon at upstream ~ n 6  1452.15 
Flow at Dometream End of Model 3767.32 
Water Elevatlon at Downstream En 1390.73 

Maximum Frpude Number (FRDM) 
Cross-Sectlon of Maxlmum Froude Number (IFR) 
M~nimum Frpude Nu@er (FRM) 
Cross-Sectlon of Mlnlmum Froude Number (IFM) 
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Tjme ATT) 36.9599 
Time te DTH) .0700 
Number og iterations Re ired after Reduction (ITERR) 2 
Flow at Upstream End of%odel 2000.00 
Water Elevation at upstream 1452.15 
Flow at Down tream End of 3767.32 
Water ~levatfon at Downstream 1390.73 

River 
Location 

Water 
Surf ace 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Flow 
Velocity 

Flow 
Area 

Channel 

%gth 

Maximum Frpude Number (FRDM) 
C oss-section of Maximum Froude Number (IFR) 
~fnlmum Frpude Nuwer (FRM) 
Cross-Sectlon of Mlnlmum Froude Number (IFM) 

i%ith 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Mannings 
n 

CMM 
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Time ATT) 38.7099 
Time tag IDTH) .0700 
Number o terations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End ofqodel QU 1 cfs) 2000.00 
water ~levatfon at upstream ~ n 6  04 h e 1  &YU(~), ft MSL) 1452.15 
Flow at Downgtream End of Model QU N c s) 3767.32 Water Elevation at Downstream En4 o& bael (YU(N), ft MSL) 1390.73 

River 
Location 

?A!] 

Water 
Surfacg 
Elevation 

Y 
(ft E L )  --------- 
1452.15 
1449.80 
1447.46 
1445.11 
1442.30 
1439.37 
1436.34 
1433.25 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Flow 
Velocity 

Channel 

%th 

Maximum Frpude Number (FRDM) 
C oss-Sectlon of Maxlmum Froude Number (IFR) 
~lfnimum Frpude Nun@er (FRM) 
Cross-Sectlon of Mlnlmum Froude Number (IFM) 

z!i]th 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5785. 
5951. 
6109. 
4986. 
3480. 
2553. 
2168. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Flow Mannings 
n 

CMM 
--------- 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 60,000 F M W  WEST 
PROJECT NUMBER : 885148% 

PAGE 47 

4/16/1990 

T$me JTT) 40.4599 
Tlme .0700 
Numbert:$ fE!Ltions Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End of%odel cf s) 2799.81 
Water ~levatfon at Upstream EndQ:hlh&del kYU(1). ft MSL) 1452.24 
Flow at Downqtream End of Model QU N c s) 3767.33 
Water Elevation at Downstream ~ n 6  oh k d e l  (YU(N), ft MSL) 1390.73 

River 
Location 

X ( T ]  
(mi --------- 

3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 

Elevat Surf on 

Y 
(ft MSL) --------- 
1452.24 
1449.88 
1447.52 
1445.16 
1442.35 
1439.41 
1436.37 
1433.26 
1428.66 
1424.12 
1419.71 
1415.54 
1411.68 
1404.31 
1390.73 

Flow 
Velocity 

v 
(ft/S) --------- 

1.00 
.97 
.96 
.96 

1.01 
1.16 
1.33 
1.45 
1.55 
1.64 
1.70 
1.69 
1.66 
5.01 
1.24 

Flow 
Area 

A 
(sq ft) --------- 

2813. 
2766. 
2691. 
2563. 
2321. 
1903. 
1598. 
1422. 
1311. 
1247. 
1247. 
1408. 
1870. 
752. 

3040. 

Channel 

B t h  

B 
(ft) --------- 

5691. 
5855. 
6012. 
6158. 
5314. 
3636. 
2617. 
2184. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

%%th 
Including 
Storage 
BT 
(ft) --------- 

5691. 
5855. 
6012. 
6158. 
5314. 
3636. 
2617. 
2184. 
1823. 
1553. 
1413. 
1486. 
1793. 
1065. 
2691. 

Maximum Frpude Number (FRDM) 
Cross-Sectlon of Maxlmum Froude Number (IFR) 
Minimum FrQude Nuwey (FRM) 
Cross-Sectlon of Minimum Froude Number (IFM) 

C 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0795 

.0800 

.0900 
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T$me ATT) 42.2099 
Tlme te DTH) .0700 
Number 09 iterations Re ired after Reduction (ITERR) 1 
Flow at Upst eam End ofqodel QU 8777.51 
Water ~levatfon at upstream ~ n 6  1452.73 
Flow at Down tream End of Model 4222.07 
Water  levad don at Downstream ~ n 6  1390.86 

River 
Location 

?A$) --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf ace 
Elevation 

Y 
(ft MSL) --------- 
1452.73 
1450.32 
1447.89 
1445.45 
1442.64 
1439.79 
1436.82 
1433.73 
1429.18 
1424.69 
1420.27 
1415.94 
1411.68 
1404.69 
1390.86 

Flow 
Velocity 

Flow 
Area 

A 
(sq ft) --------- 

Channel 

;?8th 

Maximum Fr~ude Number (FRDM) 
Cross-Sectlon of Maxlmum Froude Number (IFR) 
Minimum FrQude Nuwey (FRM) 
Cross-Sectlon of Minlmum Froude Number (IFM) 

2 8 t h  
Including 
Storage 
BT 
(ft) --------- 

6085. 
6230. 
6349. 
6447. 
5993. 
5130. 
3753. 
2877. 
2527. 
2244. 
2037. 
1898. 
1793. 
1397. 
3085. 

Flow Mannings 
n 
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43.9599 
.0700 

Reduction (ITERR) 1 
57891.07 
1454.96 

41641.96 
1393.56 

River 
Location 

Water 
surf ac 
Elevatfon 

Y 
(ft MSL) --------- 

Flow 
Velocity 

Flow 
Area 

Channel 

%th 

B 
(ft) --------- 

7472. 
7861. 
8267. 
8595. 
8654. 
8706. 
8752. 
8692. 
7900. 
7143. 
6428. 
5789. 
4858. 
9011. 
4866. 

Maximum Frpude Number (FRDM) 
Cross-Sectlon of Maxlmum Froude Number (IFR) 
Minimum Frpude Nume (FRM) 
Cross-Section of ~lnfmum Froude Number (IFM) 

%th 
Including 
Storage 
BT 
Ift) 

Flow 

?:+:Po 

Mannings 
n 

CMM 
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Tfme 6TT) 45.7098 
T me teg ]IDTH) .0700 
Number o terations Re ired after Time Step Reduction (ITERR) 1 
Flow at Upst eam End ofqodel QU 1 cfs) 22901.54 
Water ~levatfon at Upstream ~ n 6  ob h d e l  iYU(I), It MSL) 1453.57 
Flow at Downqtream End of Model QU N c s) 29319.79 
Water Elevatlon at Downstream ~ n 6  ob k d e l  (W(N), ft MSL) 1392.88 

River 
Location 

Water 
Surf acg 
Elevatlon 

Y 
(ft MSL) --------- 
1453.57 
1451.23 
1448.89 
1446.46 
1443.74 
1441.02 
1438.27 
1435.43 
1431.05 
1426.71 
1422.42 
1418.24 
1413.79 
1412.61 
1392.88 

Maximum Fr ude Number (FRDM) 
cross-sectyon of Maxlmum Froude Number (IFR) 
Minimum Frpude Number (FRM) 
Cross-Sectlon of Minlmum Froude Number (IFM) 

Mannings 
n 

CMM 
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- - - - - - - - - - - - - - -  NEXT C Y C L E , - - - - - - - - - - - - - -  - 
Time TT) 47.4598 
Time Atee ~ D T H )  .0700 
Number o terations Re ired after Reduction (ITERR) 1 
Flow at Upst eam End of%odel 9031.92 
Water Elevatfon at Upstream ~ n 6  1452.76  
Flow at Down tream End of Model 15270 .21  
Water ElevatTon at Downstream ~ n 6  1391.92 

River 
Location 

Water 
Surface 
Elevation 

Y 
(it MSL) --------- 

Flow 
Velocity 

Flow 
Area 

Channel 

;ngth 

Maximum Frpude Number (FRDM) 
Cyoqs-Sectlon of Maxlmum Froude Number (IFR) 
Mlnlmum Frpude Nueer (FRM) 
Cross-Sectlon of Mlnlmum Froude Number (IFM) 

322th 
Including 
Storage 
BT 
(ft) --------- 

6105.  
6312.  
6514.  
6682.  
6558.  
6307. 
5656.  
3733.  
3431.  
3216.  
3268.  
3097.  
2439 .  
7773 .  
3993.  

Flow Mannings 
n 

CMM 
--------- 
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Time TT) B 49.2098 
Tlme te DTH) .0700 
Number o! iterations Re ired after Time Step Reduction (ITERR) 1 
Flow at Upstream End of%odel QU 1 cfs) 5483.62 
Water Blevatxon at Upstream ~ n 6  04 &el kYU(l), ft MSL) 1452.49 
Flow at Down tream End of Model QU N c s) 8220.25 
water Elevatfon at Downstream ~ n 6  04 b d e l  (YU(N), ft MSL) 1391.37 

River 
Location 

Water 
Surf ac 
Elevatf on 

Y 
(ft MSL) --------- 

Flow 
Velocity 

Flow 
Area 

Maximum Frpude Number (FRDM) 
Cross-sectlon of Maxlmum Froude Number (IFR) 
Mlnimum Fr ude NumQer (FRM) 
cross-sect?on of Mlnlmum Froude Number (IFM) 

2Pfith 
Including 
Storage 
BT 
(ft) 

Flow Mannings 
n 

CMM 
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Tjme ATT) 50.9598 
Tlme te DTH) .0700 
Number of! Iterations Re ired after Time Step Reduction (ITERR) 1 
Flow at Upst eam End ofqodel QU 1 cfs) 2566.96 
wafer ~ ~ e v a t f o n  at upstream ~ n d  04 b6del &*(I) , ft MSL) 1452.21 
Flow at Down tream End of Model QU N c s) 4379.28 
Water ~levatfon at Downstream ~ n 6  04 k d e l  (YU(N), ft MSL) 1390.90 

River 
Location 

Water 
Surf ace 
Elevation 

Y 
(ft MSL) --------- 

Flow 
Velocity 

Flow 
Area 

Channel 

ZYSth 
ZPSth 
Including 
Storage 
BT 
tft) 

Maximum Fr ude N~mbeF (FRDM) 
crop-sectyon of Maxlmum Froude Number (IFR) 
Mlnlmum Fr ude N ey (FRM) 
cross-sectfon of ""1 M nimum Froude Number (IFM) 

Mannings 
n 

CMM 
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T jme 52.7098 
Tlme AC) DTH) .0700 
Number OF iterations Re ired after Reduction (ITERR) 2 
Flow at Upstream End ofqodel QU 1 2000.00 
Water Elevatlon at Upstream ~ n 6  04 1452.15 
Flow at Down tream End of Model 3795.11 
Water ~levatfon at Downstream 1390.74 

River Water Flow Flow Channel Flow Mannings 
~ocation surfacf Velocity Area %th n 

Elevat on %&h Storage Including 

Y V A B BT ?:$go CMM ?Al] (ft MSL) (ft/S) (sq ft) (ft) (ft) _________ _________  ________- _-___---- --------- --------- --------- --------- 
3.210 1452.15 .87 2291. 5617. 5617. 2.000 .0700 
3.290 1449.81 .88 2330. 5790. 5790. 2.041 .0700 
3.370 1447.46 .88 2327. 5955. 5955. 2.042 .0700 
3.450 1445.11 .89 2288. 6114. 6114. 2.042 .0700 
3.530 1442.30 .98 2092. 5024. 5024. 2.041 .0700 
3.610 1439.38 1.14 1789. 3509. 3509. 2.042 .0700 
3.690 1436.35 1.31 1554. 2575. 2575. 2.041 .0700 
3.770 1433.26 1.45 1411. 2177. 2177. 2.042 .0700 
3.876 1428.66 1.55 1314. 1825. 1825. 2.041 .0700 
3.982 1424.13 1.64 1258. 1561. 1561. 2.062 .0700 
4.088 1419.71 1.72 1243. 1410. 1410. 2.135 .0700 
4.194 1415.54 1.68 1418. 1494. 1494. 2.381 .0700 
4.300 1411.69 1.65 1894. 1805. 1805. 3.131 .0795 
4.427 1404.34 4.88 778. 1086. 1086. 3.795 .0800 
5.020 1390.74 1.24 3065. 2719. 2719. 3.795 .0900 

Maximum Frpude Number (FRDM) 
Cross-Sectlon of Maxlmum Froude Number (IFR) 
Minimum Frpude NuNer (FRM) 
Cross-Sectlon of Mlnlmum Froude Number (IFM) 
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T me TT) 54.4598 TL Atea ~ T H )  .o700 
Number o terations Re ired after Reduction (ITERR) 2 
Flow at Upstream End of%odel 2000.00 
Water Elevation at 1452.15 
Flow at Downgtream 3795.11 
Water Elevatlon at 1390.74 

River 
Location 

?A$] --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 

Surf Elevat on 

Y 
(ft MSL) --------- 
1452.15 
1449.81 
1447.46 
1445.11 
1442.30 
1439.38 
1436.35 
1433.26 
1428.66 
1424.13 
1419.71 
1415.54 
1411.69 
1404.34 
1390.74 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.88 

.88 

.89 

.98 
1.14 
1.31 
1.45 
1.55 
1.64 
1.72 
1.68 
1.65 
4.88 
1.24 

Flow 
Area 

A 
(sq ft) --------- 

2291. 
2331. 
2327. 
2288. 
2092. 
1789. 
1554. 
1411. 
1314. 
1258. 
1243. 
1418. 
1894. 
778. 
3065. 

Channel 

%th 

B 
(ft) --------- 

5617. 
5790. 
5955. 
6114. 
5025. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

ZPEith 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5790. 
5955. 
6114. 
5025. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

Maximum Frpude Number (FRDM) 
Cyoss-Sectlon of Maximum Froude Number (IFR) 
Mlnimum Fr ude N ey (FRM) 
cross-sectfon of "9 M nimum Froude Number (IFM) 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0795 

.0800 

.0900 
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Ttme gTT) 56.2098 
Time te .0700 
Number OF IEBtions Re ired after Reduction (ITERR) 2 
Flow at U st earn End of%odel QU 1 2000.00 
water Eleeatfon at upstream ~ n 6  ob 1452.15 
Flow at Downqtream End of Model 3795.10 
Water Elevation at Downstream 1390.74 

River 
Location 

Tir 1 --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surfac 
EleVat?On 

Y 
(ft MSL) --------- 
1452.15 
1449.81 
1447.46 
1445.11 
1442.30 
1439.38 
1436.35 
1433.26 
1428.66 
1424.13 
1419.71 
1415.54 
1411.69 
1404.34 
1390.74 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.88 

.88 

.89 

.98 
1.14 
1.31 
1.45 
1.55 
1.64 
1.72 
1.68 
1.65 
4.88 
1.24 

Flow 
Area 

A 
(s9 ft) --------- 

2291. 
2330. 
2327. 
2287. 
2093. 
1789. 
1554. 
1411. 
1314. 
1258. 
1243. 
1418. 
1894. 
778. 
3065. 

Channel 

ZPilth 

B 
(ft) --------- 

5617. 
5790. 
5955. 
6113. 
5025. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

;Piilth 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5790. 
5955. 
6113. 
5025. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

Maximum Frpude Number (FRDM) 
Croqs-Sectlon of Maxlmum Froude Number (IFR) 
Minimum Frpude Nuweq (FRM) 
Cross-Sectlon of Mlnlmum Froude Number (IFM) 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0795 

.0800 

.0900 
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Time ATT) 57.9598 
Time te DTH) .0700 
Number 05 iterations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End of%odel QU 1 cfs) 2000.00 a t e   levat ton at upstream ~ n 6  01 b d e l  ~ w ( I ) ,  ft MSL) 1452.15 
Flow at Down tream End of Model QU N c s) 3795.10 Water ~1evatSfon at Downstream ~ n 6  ob k d e l  (YU(N), ft MSL) 1390.74 

River 
Location 

--------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf ace 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.81 
1447.46 
1445.11 
1442.30 
1439.38 
1436.35 
1433.26 
1428.66 
1424.13 
1419.71 
1415.54 
1411.69 
1404.34 
1390.74 

Flow 
Velocity 

v 
(ft/S) 
-------em 

.87 

.88 

.88 

.89 

.98 
1.14 
1.31 
1.45 
1.55 
1.64 
1.72 
1.68 
1.65 
4.88 
1.24 

Flow 
Area 

A 
(sq ft) --------- 

2291. 
2330. 
2327. 
2288. 
2092. 
1789. 
1554. 
1411. 
1314. 
1258. 
1243. 
1418. 
1894. 
778. 
3065. 

Channel 

B t h  

B 
(ft) --------- 

5617. 
5790. 
5955. 
6114. 
5024. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

Maximum Fr ude Number (FRDM) 
cross-sectfon of Maxlmum Froude Number (IFR) 
Mlnimum Frpude Number (FRM) 
Cross-Section of Minimum Froude Number (IFM) 

$P&h 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5790. 
5955. 
6114. 
5024. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

Flow 

?:;:Po --------- 
2.000 
2.041 
2.042 
2.042 
2.041 
2.042 
2.041 
2.042 
2.041 
2.062 
2.135 
2.381 
3.131 
3.795 
3.795 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 
,0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0795 
.0800 
.0900 
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T'me TT) S 59.7098 
~ i m e  teg IDTH) .0700 Number o terations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End ofqodel QU 1 cfs) 2000.00 water ~levatfon at upstream En6 04 b d e l  I ,  it MSL) 1452.15 
Flow at Downgtream End of Model C s) 3795.11 Water Elevation at Downstream ~n6~:4~h&del (YU(N) , ft MSL) 1390.74 

River 
Location 

--------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf acg 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.81 
1447.46 
1445.11 
1442.30 
1439.38 
1436.35 
1433.26 
1428.66 
1424.13 
1419.71 
1415.54 
1411.69 
1404.34 
1390.74 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.88 

.88 

.89 

.98 
1.14 
1.31 
1.45 
1.55 
1.64 
1.72 
1.68 
1.65 
4.88 
1.24 

Flow 
Area 

A 
(sq ft) --------- 

2291. 
2331. 
2327. 
2288. 
2092. 
1789. 
1554. 
1411. 
1314. 
1258. 
1243. 
1418. 
1894. 
778. 
3065. 

Channel 

;nit, 
B 
(ft) --------- 

5617. 
5790. 
5955. 
6114. 
5025. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

2 2 t h  
Including 
Storage 
BT 
(ft) --------- 

5617. 
5790. 
5955. 
6114. 
5025. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

Maximum Fr ude Number (FRDM) 
cross-sectnon of Maximum Froude Number (IFR) 
Minlmum Frpude Nu@ey (FRM) 
Cross-Section of Minlmum Froude Number (IFM) 

Flow 

(t2;2y0 --------- 
2.000 
2.042 
2.041 
2.042 
2.041 
2.042 
2.042 
2.042 
2.042 
2.062 
2.135 
2.381 
3.131 
3.795 
3.795 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0795 

.0800 

.0900 
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PROJECT TITLE : 72-HR 60,000 FLOW WEST 
PROJECT NUMBER : 885148% 4/16/1990 

T me TT) i S 61.4598 
T me te .0700 
Number o? IEFhtions Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End ofqodel QU 1 cfs) 2000.00 
water ~levatfon st Upstream ~ n 6  04 ~ ( 1 1 ,  ft MSL) 1452.15 
Flow at Down tream End of Model ,4Q:&NAt C "1 3795.11 
Water ~levat!on at Downstream En ode1 (YU (N) , ft MSL) 1390.74 

River 
Location 

Water 
Surf acg 
Elevation 

x 
(ft MSL) --------- 
1452.15 
1449.81 
1447.46 
1445.11 
1442.30 
1439.38 
1436.35 
1433.26 
1428.66 
1424.13 
1419.71 
1415.54 
1411.69 
1404.34 
1390.74 

Flow 
Velocity 

Flow 
Area 

A 
(sq ft) --------- 

Channel 

8 3 t h  

Maximum Frpude Number (FRDM) 
Cyo s-Sectlon of Maxlmum Froude Number (IFR) 
~lnfmum Fr ude Nun@ey (FRM) 
cross-sectyon of Mlnlmum Froude Number (IFM) 

R E t h  
Including 
Storage 
BT 
(ft) -------- - 

5617. 
5790. 
5955. 
6113. 
5025. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

Flow Mannings 
n 

CMM 



BOSS DAMBRK version 2.00 PAGE 60 
PROJECT TITLE : 72-HR 60,000 FLOW WEST 
PROJECT NUMBER : 885148% 4/16/1990 

Tjme ATT) 63.2098 
Tzme te DTH) .0700 
Number 09 iterations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst earn End of%odel 2000.00 
water ~levatfon at upstream ~nA~~k%bdZf~l~u(l), ft MSL) 1452.15 
Flow at Down tream End of Model QU N c s) 3795.10 Water ~lavatron at Downstream ~ n 6  ob k d e l  (YU(N), ft MSL) 1390.74 

River 
Location 

1 --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surface 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.81 
1447.46 
1445.11 
1442.30 
1439.38 
1436.35 
1433.26 
1428.66 
1424.13 
1419.71 
1415.54 
1411.69 
1404.34 
1390.74 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.88 

.88 

.89 

.98 
1.14 
1.31 
1.45 
1.55 
1.64 
1.72 
1.68 
1.65 
4.88 
1.24 

Flow 
Area 

A 
(sq ft) --------- 

2291. 
2330. 
2327. 
2288. 
2092. 
1789. 
1554. 
1411. 
1314. 
1258. 
1243. 
1418. 
1894. 
778. 

3065. 

Channel 

;P&h 

B 
(ft) --------- 

5617. 
5790. 
5955. 
6114. 
5024. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

Maximum Fr ude Number (FRDM) 
cross-sectyon of Maxlmum Froude Number (IFR) 
Minimum Frpude Nueer (FRM) 
Cross-Sectzon of Mlnlmum Froude Number (IFM) 

R S t h  
Including 
Storage 
BT 
( f t) --------- 

5617. 
5790. 
5955. 
6114. 
5024. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0795 

.0800 

.0900 



BOSS DAMBRK version 2.00 PAGE 61 
PROJECT TITLE : 72-HR 60,000 FLOW WEST 
PROJECT NUMBER : 8851489; 4/16/1990 

Tjme ATT) 64.9598 
Tlme te DTH) .0700 
Number 09 iterations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End ofqodel 2000.00 
mter ~levatxon at upstream ~nh%'hbdPfY~u(~), ~t MSL) 1452.15 
Flow at Down tream End of Model QU N c s) 3795.11 
water Elevatf on at Downstream ~ n 6  06 &del (YU(N) , ft MSL) 1390.74 

Maximum Frgude Number (FRDM) 
Cross-Section of Maxlmum Froude Number (IFR) 
Minimum Frgude Number (FRM) 
Cross-Sectlon of Mlnlmum Froude Number (IFM) 



BOSS DAMBRK version 2 .00 PAGE 62 
PROJECT TITLE : 72-HR =60,000 FLOW WEST 
PROJECT NUMBER : 885148g~ 4/16/1990 

T$me 66.7098 
Time DTH) -0700 
Number of lterations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End of%odel QU 1 cfs) 2000.00 Water ~levatfon at Upstream ~ n 6  04 h e 1  & ~ ( l ) ,  ft KSL) 1452.15 
Flow at Downgtream End of Model QU N c s) 3795.10 water Elevation at Downstream ~ n 6  ob k d e l  (YU(N), ft MSL) 1390.74 

River 
Location 

'48 1 --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf acg 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.81 
1447.46 
1445.11 
1442.30 
1439.38 
1436.35 
1433.26 
1428.66 
1424.13 
1419.71 
1415.54 
1411.69 
1404.34 
1390.74 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.88 
-88 
.89 
.98 

1.14 
1.31 
1.45 
1.55 
1.64 
1.72 
1.68 
1.65 
4.88 
1.24 

Flow 
Area 

A 
(sq ft) --------- 

2291. 
2330. 
2327. 
2287. 
2093. 
1789. 
1554. 
1411. 
1314. 
1258. 
1243. 
1418. 
1894. 
778. 

3065. 

channel 

2 5 t h  

B 
(ft) --------- 

5617. 
5790. 
5955. 
6113. 
5025. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

8 g t h  
Including 
Storage 
BT 
(ft) --------- 

5617. 
5790. 
5955. 
6113. 
5025. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

Maximum Frpude Number (FRDM) 
Cross-Section of Maximum Froude Number (IFR) 
Minimum Fr ude Nu ey (FFM) 
cross-sectfon of M "1 nimum Froude Number (IFM) 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 
,0700 
.0700 
.0700 
.0700 
.0700 
.0700 
.0795 
.0800 
.0900 
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PROJECT TITLE : 72-HR $60,000 FLOW WEST 
PROJECT NUMBER : 885148 F 

PAGE 63 

4/16/1990 

Time TT) 68.4597 
Time Ateg I m H )  ,0700 
Number o terations Re ired after Time Step Reduction (ITERR) 2 
Flow at U stream End of%odel QU 1 cfs) 2000.00 
water ~le$ation at Upstream End oh 46de1 $Yu(~), ft MSL) 1452.15 
Flow at Down tream End of Model QU N c s) 3795.10 

ode1 (YU(N) , ft MSL) water ~levatfon at Downstream ~ n 6  oh A' 1390.74 

River 
Location 

Water 

Elevat Surf on 

Y 
(ft MSL) --------- 
1452.15 
1449.81 
1447.46 
1445.11 
1442.30 
1439.38 
1436.35 
1433.26 
1428.66 
1424.13 
1419.71 
1415.54 
1411.69 
1404.34 
1390.74 

Flow 
Velocity 

Flow 
Area 

A 
(S9 ft) --------- 

Channel 

%$th 

Maximum Fr ude Number (FRDM) 
C oss-sectyon of Maximum Froude Number (IFR) 
~rnimum Frpude Numer (FRM) 
Cross-Section of Minimum Froude Number (IFM) 

;fP$th 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5790. 
5955. 
6114. 
5024. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

Flow Mannings 
n 

CMM 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 60,000 FMW WEST 
PROJECT NUMBER : 885148% 

PAGE 64 

4/16/1990 

Time TT) I! 70.2097 
Time te .0700 
Number 09 iEhtions Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End ofqodel QU 1 cfs) 2000.00 
Water  levad don at Upstream ~ n 6  ok k d e l  kYU(l), ft MSL) 1452.15 
Flow at Down tream End of Model QU N c 6) S 3795.11 
Water Elevat on at Downstream ~ n 6  04 k d e l  (YU(N), ft MSL) 1390.74 

River 
Location 

Water 
Surf ace 
Elevation 

Y 
(ft MSL) 

Flow 
Velocity 

Flow 
Area 

Channel 

gf8th 

Maximum Frpude Number (FRDM) 
Cyo 6-Sectxon of Maximum Froude Number (IFR) 
~in!mum Fr ude Numey (FRM) 
cross-sectfon of Mlnlmum Froude Number (IFM) 

3 8 t h  
Including 
storage 
BT 
Iftl 

Manning6 
n 

CMM 



BOSS DAMBRX version 2.00 PAGE 65 
PROJECT TITLE : 72-HR 60,000 FLOW WEST 
PROJECT NUMBER : 885148% 4/16/1990 

71.9597 
.0700 

Number o Reduction (ITERR) 2 
2000.00 
1452.15 
3795.11 
1390.74 

River 
Location 

?A!] --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf ace 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.81 
1447.46 
1445.11 
1442.30 
1439.38 
1436.35 
1433.26 
1428.66 
1424.13 
1419.71 
1415.54 
1411.69 
1404.34 
1390.74 

Flow Flow Channel 
2 3 t h  

Flow Mannings 
Velocity Area n 

2 3 t h  Including 
Storage 

V A B BT $i$O CMM 
(ft/S) (sq ft) (ft) (ft) _________ _ _ _ _ _ _ _ _ _  __---_--- --------- --------- --------- 

.87 2291. 5617. 5617. 2.000 .0700 

.88 2330. 5790. 5790. 2.042 .0700 

.88 2327. 5955. 5955. 2.042 .0700 

.89 2287. 6113. 6113. 2.041 .0700 

.98 2093. 5025. 5025. 2.042 .0700 
1.14 1789. 3509. 3509. 2.041 .0700 
1.31 1554. 2575. 2575. 2.042 .0700 
1.45 1411. 2177. 2177. 2.041 .0700 
1.55 1314. 1825. 1825. 2.042 .0700 
1.64 1258. 1561. 1561. 2.062 .0700 
1.72 1243. 1410. 1410. 2.135 .0700 
1.68 1418. 1494. 1494. 2.381 .0700 
1.65 1894. 1805. 1805. 3.131 .0795 
4.88 778. 1086. 1086. 3.795 .0800 
1.24 3065. 2719. 2719. 3.795 .0900 

Maximum Frpude Number (FRDM) 
Cross-Sectlon of Maximum Froude Number (IFR) 
Mlnimum Fr ude Numey (FRM) 
cross-sectyon of Mlnlmum Froude Number (IFM) 



BOSS DAKBRK version 2.00 PAGE 66 
PROJECT TITLE : 72-HR 60,000 FLOW WEST 
PROJECT NUMBER : 885148% 4/16/1990 

T me TT) f 6 73.7097 
T me te DTH) .0700 
Number 09 iterations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End ofsodel QU 1 cfs) 2000.00 a t e  ~levatfon at upstream En6 04 b d e l  ~YU(I), ft MSL) 1452.15 
Flow at Down tream End of Model QU N c s) 3795.10 Water ~levatfon at Downstream ~ n 6  04 k d e l  (YU(N), ft MSL) 1390.74 

River 
Location 

781  --------- 
3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surfac 
~levatyon 

Y 
(ft MSL) --------- 
1452.15 
1449.81 
1447.46 
1445.11 
1442.30 
1439.38 
1436.35 
1433.26 
1428.66 
1424.13 
1419.71 
1415.54 
1411.69 
1404.34 
1390.74 

Flow 
Velocity 

v 
(ft/S) --------- 

.87 

.88 

.88 
-89 
.98 

1.14 
1.31 
1.45 
1.55 
1.64 
1.72 
1.68 
1.65 
4.88 
1.24 

Flow 
Area 

A 
(sq ft) --------- 

2291. 
2330. 
2327. 
2288. 
2092. 
1789. 
1554. 
1411. 
1314. 
1258. 
1243. 
1418. 
1894. 
778. 
3065. 

Channel 

%gth 

B 
(ft) --------- 

5617. 
5790. 
5955. 
6114. 
5024. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

Maximum Fr ude Number (FRDM) 
cross-sectyon of Maxlmum Froude Number (IFR) 
Mlnimum Frpude Nu ey (FRM) 9 Cross-Section of M nlmum Froude Number (IFM) 

;P8th 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5790. 
5955. 
6114. 
5024. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

Manning6 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0795 

.0800 

.0900 



BOSS DAMBRK version 2.00 PAGE 67 

PROJECT TITLE : 72-HR -60,000 FLOW WEST 
PROJECT NUMBER : 885148% 4/16/1990 

75.4597 
.0700 

Reduction (ITERR) 2 
2000.00 
1452.15 
3795.11 
1390.74 

River 
Location 

X ( T ]  
(ml --------- 

3.210 
3.290 
3.370 
3.450 
3.530 
3.610 
3.690 
3.770 
3.876 
3.982 
4.088 
4.194 
4.300 
4.427 
5.020 

Water 
Surf ace 
Elevation 

Y 
(ft MSL) --------- 
1452.15 
1449.81 
1447.46 
1445.11 
1442.30 
1439.38 
1436.35 
1433.26 
1428.66 
1424.13 
1419.71 
1415.54 
1411.69 
1404.34 
1390.74 

Flow 
Velocity 

Flow 
Area 

A 
1sq ft) ------- -- 

2291. 
2331. 
2327. 
2288. 
2092. 
1789. 
1554. 
1411. 
1314. 
1258. 
1243. 
1418. 
1894. 
778. 
3065. 

Channel 

6P8th 

B 
(ft) --------- 

5617. 
5790. 
5955. 
6114. 
5025. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

;r;ntlth 
Including 
Storage 
BT 
(ft) --------- 

5617. 
5790. 
5955. 
6114. 
5025. 
3509. 
2575. 
2177. 
1825. 
1561. 
1410. 
1494. 
1805. 
1086. 
2719. 

Maximum Frpude Number (FRDM) 
Cross-Sectlon of Maxlmum Froude Number (IFR) 
Mlnimum Frpude Nuweq- (FRM) 
Cross-Sect~on of Mlnlmum Froude Number (IFM) 

Mannings 
n 

CMM 
--------- 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0700 

.0795 

.0800 

.0900 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 60,000 FLOW WEST 
PROJECT NUMBER : 885148% 

PAGE 68 

4/16/1990 

Time TT) 77.2097 
Time Atep .0700 
Number o terations Re ired after Time Step Reduction (ITERR) 2 
Flow at Upst eam End ofqodel QU 1 cfs) 2000.00 
water ~levatfon at "pstream ~ n d  04 kbdel gW(1). ft MSL) 1452.15 
Flow at Downqtream End of Model QU N c s) 3795.10 
water Elevatron at Downstream ~ n d  06 hbdel (YU(N), ft MSL) 1390.74 

River 
Location 

Water 
Surfac 
~levatf on 

Y 
(ft MSL) --------- 

Flow 
Velocity 

Channel 

gP8th 

Maximum Frpude Number (FRDM) 
Cross-Sectlon of Maxlmum Froude Number (IFR) 
Minimum Frpude NumpeS (FRM) 
Cross-Sectlon of Mlnlmum Froude Number (IFM) 

%th 
Including 
Storage 
BT 
Ift) 

Flow Mannings 
n 

CMM 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR -60,000 FLOW WEST 
PROJECT m B E R  : 885148% 

PAGE 69 

4/16/1990 

T me TT) 78.9597 
Time Ate DTH) .0700 
Number og iterations Re ired after Reduction (ITERR) 2 
Flow at Upst eam End ofqodel 2000.00 
water Eilevatfon at upstream ~ n 6  1452.15 
Flow at Downgtream End of Model 3795.10 
Water Elevation at Downstream ~ n 6  1390.74 

River Water Flow Flow Channel Flow 
;Pt;lth 

Mannings 
Location Surfacg Velocity Area 

ZPtlth 
n 

Elevation Including 
storage 

Y V A B BT (t32y0 CMM ?if] (ft MSL) (ft/s) (sq ft) (ft) (ft) _________  _________  ________- _-_______ _------_- --------- --------- --------- 
3.210 1452.15 .87 2291. 5617. 5617. 2.000 .0700 
3.290 1449.81 .88 2330. 5790. 5790. 2.041 .0700 
3.370 1447.46 .88 2327. 5955. 5955. 2.042 .0700 
3.450 1445.11 .89 2288. 6114. 6114. 2.042 .0700 
3.530 1442.30 .98 2092. 5024. 5024. 2.041 .0700 
3.610 1439.38 1.14 1789. 3509. 3509. 2.042 .0700 
3.690 1436.35 1.31 1554. 2575. 2575. 2.041 .0700 
3.770 1433.26 1.45 1411. 2177. 2177. 2.042 .0700 
3.876 1428.66 1.55 1314. 1825. 1825. 2.041 .0700 
3.982 1424.13 1.64 1258. 1561. 1561. 2.062 .0700 
4.088 1419.71 1.72 1243. 1410. 1410. 2.135 .0700 
4.194 1415.54 1.68 1418. 1494. 1494. 2.381 .0700 
4.300 1411.69 1.65 1894. 1805. 1805. 3.131 .0795 
4.427 1404.34 4.88 778. 1086. 1086. 3.795 .0800 
5.020 1390.74 1.24 3065. 2719. 2719. 3.795 .0900 

Maximum Fr ude Number (FRDM) 
cross-sectyon of Maxlmum Froude Number (IFR) 
Minimum Fr ude NuMer (FRM) 
cross-sectyon of Mlnlmum Froude Number (IFM) 

Normalized conservation of mass as percent of maximum flow 
in reach = -2.80 

6 

ROUTING COMPLETED : ------------------- 
Number of Time Steps Used (RTIME) 

Maximum Number of Time Steps Allowed 

Total Time of Flood Routing (TT, hr) 80.0 
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PROJECT TITLE : 72-HR 60,000 FLOW WEST 
PROJECT NUMBER : 885148% 4/16/1990 

FLOOD CREST SUMMARY : ..................... 
Maximum 
Stage 
Elevation 
(ft W L )  --------- 
1455.03 
1453.81 
1452.60 
1451.41 
1450.21 
1449.00 
1447.70 
1446.32 
1444.94 
1443.56 
1442.18 
1440.79 
1439.40 
1438.02 
1436.51 
1434.36 
1432.22 
1430.10 
1428.00 
1425.90 
1423.83 
1421.79 
1419.78 
1417.80 
1415.57 
1413.70 
1413.34 

1 1413.27 
1 1394.30 

Maximum 
Flow 

Time TO Maximum 
~ixirnum Flow 
sta e Velocit 
l hr? (ft/secy 

Flood 
Elevation 

(ft MSL) --------- 
1453.50 
1452.33 
1451.17 
1450.00 
1448.83 
1447.67 
1446.50 
1445.06 
1443.63 
1442.19 
1440.75 
1439.31 
1437.88 
1436.44 
1435.00 
1432.80 
1430.60 
1428.40 
1426.20 
1424.00 
1421.80 
1419.60 
1417.40 
1415.20 
1413.00 
1409.33 
1405.67 
1402.00 
1392.00 

Time To 
Flood 
Elevation 
(hr) 
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WARNING: Mqximum water surface elgvation'is greaterathan the 
hlghest to width elevation for the following following 
cross-sectflons. 

WARNING: The top width entries should be extended upward at the 
above cross-sections. 
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COMPUTED WATER SURFACE ELEVATIONS AT REQUESTED 
STATIONS WHERE HYDROGRAPHS ARE PLOTTED ................................................ 

Time 
Step 
Count 

K 
------ 

Station 3 
Water 
Surf ac 
Elevatf on 
YC(K 3 t  
rft ks ) 

Station 4 
Water 
Surfac 
Elevatf on 
YC(K 4 
cft ksh 

Station 5 
Water 
Surf ace 
Elevation 
YC(K 5 
(ft AS& --------- 

Station 6 
Water 
Surface 
Elevation 
YC(K 6 
(ft h s b  --------- 
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Time 
step 
Count 

K 
------ 

E apsed 
T 1 me Station 1 

Water 
Surf acg 
Elevatlon 
YC(K 1 
(ft ksk) --------- 

Station 2 
Water 
Surf acg 
Elevatlon 
YC(K 2 
cft ksk, 

Station 3 
Water 
Surf acg 
Elevatlon 
YC(K 3 
( ft ksk) --------- 
1404.41 
1404.18 
1404.09 
1404.09 
1404.10 
1404.12 
1404.13 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 

Station 4 
Water 
Surf ace 
Elevatlon 
YC(K 4 
(ft ksL) --------- 
1390.81 
1390.73 
1390.71 
1390.71 
1390.71 
1390.72 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 

Station 5 
Water 
Surface 
Elevation 
YC(K 5 
rft fish 
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Station 6 
water 
Surf ace 
Elevatlon 
YC(K 6 
cft hSt, 
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station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
(ft h s h  --------- 
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Time EJapsed station 1 
:::gt 

Time Water 
Surf acg 
Elevatlon 

K YC(K 1 TTP(K) fhrl (ft k~ll 

000 FLOW WEST 

station 2 
Water 
Surf acg 
Elevatlon 
YC(K 2 
(ft ksl) --------- 

Station 3 
Water 
Surf acg 
Elevatlon 
YC(K 3 
(ft ksl) --------- 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 

Station 4 
Water 
Surf acg 
Elevation 
YC(K 4 
cft ksh 

Station 5 
Water 
Surface 
Elevation 

--------- 
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Station 6 
Water 
Surface 
Elevatlon 
YC(K 6t 
(ft hs ) ------- -- 
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Time 
Step 
Count 

TTP (K) 
(hr) 

Station 1 
Water 
Surf acg 
Elevatlon 
YC(K 1 
( ft ksk) --------- 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 

000 FLOW WEST 

Station 2 
Water 
Surf ace 
Elevatlon 
YC(K 2 
(ft kst) --------- 

Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
(ft kSt) --------- 

PAGE 76 

4/16/1990 

Station 6 
Water 
Surf ace 
Elevatlon 

--------- 
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Time 
sl%t 

E$apsed 
Time 

TTP (K) 
(hr) --------- 

15.890 
15.960 
16.030 
16.100 
16.170 
16.240 
16.310 
16.380 
16.450 
16.520 
16.590 
16.660 
16.730 
16.800 
16.870 
16.940 
17.010 
17.080 
17.150 
17.220 
17.290 
17.360 
17.430 
17.500 
17.570 
17.640 
17.710 
17.780 
17.850 
17.920 
17.990 
18.060 
18.130 
18.200 
18.270 
18.340 
18.410 
18.480 
18.550 
18.620 
18.690 
18.760 
18.830 
18.900 
18.970 
19.040 
19.110 
19.180 
19.250 
19.320 

Station 1 
Water 
Surf acg 
Elevation 
YC(K 1 
( ft ksl) --------- 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 

i#-E:ii 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 

Station 2 
Water 
Surf acg 
Elevation 
YC(K 2 
rft ksl, 

Station 3 
Water 
Surf acg 
Elevation 
YC(K 3 
(ft ksl) 
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Station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
( ft ksk) --------- 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 

Station 5 
Water 
Surf acg 
Elevation 

--------- 

Station 6 
Water 
Surface 
Elevation 
YC(K 6 
( ft ksk) --------- 
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Time 
Step 
Count 

EJapsed 
Time 

TTP (K) 
(hr) --------- 

19.390 
19.460 
19.530 
19.600 
19.670 
19.740 
19.810 
19.880 
19.950 
20.020 
20.090 
20.160 
20.230 
20.300 
20.370 
20.440 
20.510 
20.580 
20.650 
20.720 
20.790 
20.860 
20.930 
21.000 
21.070 
21.140 
21.210 
21.280 
21.350 
21.420 
21.490 
21.560 
21.630 
21.700 
21.770 
21.840 
21.910 
21.980 
22.050 
22.120 
22.190 
22.260 
22.330 
22.400 
22.470 
22.540 
22.610 
22.680 
22.750 
22.820 

Station 1 
Water 
Surf acg 
Elevatlon 
YC(K 1 
( ft ksk) --------- 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 
1445.11 

Station 2 
Water 
Surf ace 
Elevatlon 
YC(K 2 
(ft kst) --------- 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 
rft kst) 

Station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
( ft ksk) --------- 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 

Station 5 
Water 
Surf ace 
Elevation 
YC(K 5 
(ft hSt) --------- 

Station 6 
Water 
Surface 
Elevatlon 
YC(K 6 
( ft fist) --------- 
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Station 6 
Water 
Surf ace 
Elevation 
YC(K 6 
rft id) 
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Time E apsed Station 1 
step T 'i me Water 
Count Surf acq Elevatlon 
K YC(K 1 TTP(K) Ihr) (ft k~1) 

,000 FLOW WEST 

Station 2 
Water 
surf ace 
Elevatlon 
YC(K 2 
(ft hS1) --------- 

Station 3 
Water 
Surf acg 
Elevatlon 
YC(K 3 
(ft ksl) --------- 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 
1404.14 

Station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
rft ksL, 

Station 5 
Water 
Surface 
Elevation 
YC(K 5 
eft ksh 
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Station 6 
Water 
Surf ace 
Elevation 
YC(K (ft id) 6 
--------- 
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Time 
step 
Count, 

EJapsed 
Time 

TTP (K) 
lhrl 

Station 1 Station 2 
Water Water 
Surfacg Surfacg 
Elevatlon Elevation 
Y C ( K 1  YC(K2 
(ft ksk) (ft ksh --------- --------- 

Station 3 
Water 
Surf acg 
Elevatlon 
YC(K 3 
( ft ksk) --------- 

1404 .14  
1404 .14  
1404 .14  
1404 .14  
1404.14 
1404 .14  
1404 .14  
1404 .14  
1404 .14  
1404 .14  
1404 .14  
1404 .14  
1404 .14  
1404 .14  
1404 .14  
1404 .14  
1404 .14  
1404 .14  
1404 .14  
1 4 0 4 . 1 4  
1404 .14  
1404 .14  
1404.14 
1404 .14  
1 4 0 4 . 1 4  
1 4 0 4 . 1 4  
1404.14 
1404 .14  
1404 .14  
1404.14 
1404 .14  
1404 .14  
1 4 0 4 . 1 4  
1404 .14  
1404 .14  
1404 .14  
1404 .14  
1404 .14  
1404 .14  
1404.14 
1404 .14  
1404 .14  
1404 .14  
1404.14 
1404 .14  
1404.14 
1404.14 
1404 .14  
1404 .14  
1404 .14  

Station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
( ft ksk) --------- 

Station 5 
Water 
Surface 
Elevation 
YC(K 5 
(ft ksh 
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Station 6 
Water 
Surface 
Elevatlon 
YC(K 6 
(ft kSL) --------- 
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Time 
step 
count 

Station 3 
Water 
Surf ace 
Elevation 
YC(K 3 c ft ksh 

Station 4 
Water 
Surf ace 
Elevatlon 
YC(K 4 
(ft ksh 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 

Station 5 
Water 
Surf ace 
Elevatlon 
YC(K 5 
(ft hSL) 

Station 6 
Water 
Surface 
  leva ti on 
YC(K 6 
cft fish 
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Time 
S t e p  
Count 
K ----- 

e 
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s t a t i o n  6 
Water 
Sur face  
E l e v a t i o n  
YC(K 6 
(ft hSL) --------- 
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Time 
step 
Count 

Station 3 
Water 
surf ace 
Elevatlon 
YC(K 3 c ft ksl, 

Station 4 
Water 
Surf acg 
Elevation 
YC(K 4 
(ft ksl) --------- 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.73 
1390.74 
1390.74 
1390.74 
1390.75 
1390.75 
1390.76 
1390.77 
1390.77 
1390.78 
1390.79 
1390.80 
1390.81 
1390.82 
1390.83 
1390.84 
1390.85 
1390.86 
1390.87 
1390.88 
1390.89 
1390.90 
1390.92 
1390.94 
1390.98 
1391.03 
1391.09 
1391.16 
1391.24 
1391.32 
1391.40 
1391.48 
1391.57 
1391.66 
1391.76 
1391.85 
1391.93 
1392.09 
1392.69 
1393.05 
1393.26 

Station 5 
Water 
Surface 
Elevatlon 
YC(K (ft hSl) 5 
--------- 

Station 6 
Water 
surf ace 
Elevatlon 
YC(K 6 
cft 



BOSS DAMBRK version 2 . 0 0  PAGE 85 
PROJECT TITLE : 72-HR 6 0 , 0 0 0  FLOW WEST 
PROJECT NUMBER : 885148% 4/16/1990 

Time Elapsed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 
Step Tlme Water Water Water Water Water Water 
Count Surfacg Surface Surfacg Surface Surface Surface 

Elevatlon Elevatlon Elevatlon Elevatlon Elevatlon Elevatlon 
K TTP (K) YC(K1 YC(K2 YC(K 3 YC(K 4 YC(K 5 YC(K 6 

(hr) ctt ksll (nt ksl) (tt ksl) (tt hsl) (it bsll (rt ~ S I I  -----_--- --------- ---_----- --------- --------- --------- --------- --------- 
4 3 . 8 9 0  1447.53 1414 .68  1 4 1 2 . 8 5  1393 .42  

650 651  43 .960  1 4 4 7 . 6 0  1 4 1 4 . 8 6  1412 .92  1 3 9 3 . 5 6  
a 652 4 4 . 0 3 0  1 4 4 7 . 6 6  1415 .05  1412 .99  1 3 9 3 . 7 1  

4 4 . 1 0 0  1 4 4 7 . 7 0  1 4 1 5 . 2 1  1413 .06  1393 .85  
653 654 44 .170  1447 .69  1415 .33  1413 .12  1393 .97  

4 4 . 2 4 0  1447 .64  1 4 1 5 . 4 3  1413.17 1394 .08  
655 656 44 .310  1447.58 1 4 1 5 . 5 1  1 4 1 3 . 2 1  1 3 9 4 . 1 8  

4 4 . 3 8 0  1 4 4 7 . 5 1  1415.56 1 4 1 3 . 2 5  1394 .26  
657 4 4 . 4 5 0  1 4 4 7 . 4 5  1415 .57  1413 .27  1394 .30  
658 4 4 . 5 2 0  1447 .38  1415 .53  1413 .26  1394 .29  
659 4 4 . 5 9 0  1447.32 1 4 1 5 . 4 6  1413 .24  1 3 9 4 . 2 5  

a 660 
6 6 1  4 4 . 6 6 0  1 4 4 7 . 2 5  1 4 1 5 . 3 8  1 4 1 3 . 2 1  1394 .18  
662 4 4 . 7 3 0  1447 .18  1415 .29  1413 .17  1394 .09  
663 4 4 . 8 0 0  1 4 4 7 . 1 1  1415 .19  1413 .13  1 3 9 4 . 0 0  
664 44 .870  1447 .03  1415 .08  1413 .08  1 3 9 3 . 9 1  
665 4 4 . 9 4 0  1 4 4 6 . 9 5  1414 .97  1413 .04  1 3 9 3 . 8 2  
666 4 5 . 0 1 0  1446 .87  1414 .86  1413 .00  1393 .73  
667 4 5 . 0 8 0  1446 .79  1414 .76  1 4 1 2 . 9 6  1 3 9 3 . 6 5  
668 45 .150  1 4 4 6 . 7 3  1414 .64  1412 .92  1393 .57  • 669 4 5 . 2 2 0  1446 .69  1414 .52  1412 .88  1 3 9 3 . 4 8  
670  4 5 . 2 9 0  1 4 4 6 . 6 5  1414 .40  1412 .83  1393.38 
6 7 1  4 5 . 3 6 0  1446 .62  1414.27 1412 .79  1393 .29  
672 4 5 . 4 3 0  1446 .59  1 4 1 4 . 1 5  1 4 1 2 . 7 4  1393 .19  
673 45 .500  1 4 4 6 . 5 6  1414.04 1 4 1 2 . 7 0  1393 .10  
674 45 .570  1446 .52  1413 .94  1 4 1 2 . 6 6  1393 .02  
67 5  4 5 . 6 4 0  1446 .49  1 4 1 3 . 8 5  1412 .62  1392 .95  
676 4 5 . 7 1 0  1 4 4 6 . 4 6  1413 .79  1412 .59  1392 .88  

a 4 5 . 7 8 0  1446 .42  1413 .74  1 4 1 2 . 5 6  1 3 9 2 . 8 3  
677 678 4 5 . 8 5 0  1446 .39  1413 .69  1412 .53  1392 .78  
679 4 5 . 9 2 0  1 4 4 6 . 3 6  1413 .64  1 4 1 2 . 5 1  1392 .73  
680 4 5 . 9 9 0  1446 .32  1413 .59  1412 .49  1392 .68  
681  4 6 . 0 6 0  1446 .29  1413 .54  1412 .46  1392 .64  
682 46 .130  1 4 4 6 . 2 5  1413 .49  1412 .44  1 3 9 2 . 6 0  
683 46 .200  1446 .22  1413 .44  1412 .42  1 3 9 2 . 5 5  
684 4 6 . 2 7 0  1446 .18  1413 .39  1412 .39  1 3 9 2 . 5 1  

a 685 4 6 . 3 4 0  1 4 4 6 . 1 5  1413 .34  1412 .37  1392 .47  
686 46 .410  1 4 4 6 . 1 1  1413 .29  1412.34 1392 .42  
687 46 .480  1446 .08  1413 .24  1412.32 1392 .38  
688 46 .550  1446.04 1413 .19  1412 .29  1 3 9 2 . 3 3  
689 4 6 . 6 2 0  1 4 4 6 . 0 0  1413 .13  1412 .27  1 3 9 2 . 2 9  
690  4 6 . 6 9 0  1445 .97  1413 .08  1412 .24  1 3 9 2 . 2 5  
691  4 6 . 7 6 0  1 4 4 5 . 9 3  1413.03 1412 .21  1 3 9 2 . 2 0  
692 4 6 . 8 3 0  1445 .89  1412.97 1412.18 1 3 9 2 . 1 6  
693 46 .900  1445 .85  1 4 1 2 . 9 1  1412 .15  1 3 9 2 . 1 1  
694 46 .970  1445 .82  1 4 1 2 . 8 6  1 4 1 2 . 1 1  1392 .07  
695  47 .040  1445 .78  1412 .80  1412 .08  1392 .03  
696 47 .110  1 4 4 5 . 7 5  1412 .74  1412.04 1392 .00  
697 47 .180  1445 .72  1412.67 1411.98 1391 .97  
698 47 .250  1 4 4 5 . 7 1  1 4 1 2 . 6 1  1411.92 1 3 9 1 . 9 6  
699 47 .320  1445 .70  1 4 1 2 . 5 3  1411.83 1 3 9 1 . 9 5  
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Time 
step 
Count 

E$apsed 
Time 

TTP (K) 
(hr) --------- 

47.390 
47.460 
47.530 
47.600 
47.670 
47.740 
47.810 
47.880 
47.950 
48.020 
48.090 
48.160 
48.230 
48.300 
48.370 
48.440 
48.510 
48.580 
48.650 
48.720 
48.790 
48.860 
48.930 
49.000 
49.070 
49.140 
49.210 
49.280 
49.350 
49.420 
49.490 
49.560 
49.630 
49.700 
49.770 
49.840 
49.910 
49.980 
50.050 
50.120 
50.190 
50.260 
50.330 
50.400 
50.470 
50.540 
50.610 
50.680 
50.750 
50.820 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
(ft kSL) --------- 

Station 2 
Water 
Surf acg 
Elevation 
YC(K 2 
cft ksk, 

Station 3 
Water 
Surf acg 
Elevation 
YC(K 3 
(ft ksk) --------- 

Station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
(ft ksk) --------- 
1391.94 
1391.92 
1391.91 
1391.89 
1391.86 
1391.84 
1391.81 
1391.79 
1391.76 
1391.74 
1391.72 
1391.69 
1391.67 
1391.64 
1391.62 
1391.60 
1391.58 
1391.55 
1391.53 
1391.51 
1391.49 
1391.47 
1391.45 
1391.43 
1391.41 
1391.39 
1391.37 
1391.35 
1391.33 
1391.31 
1391.29 
1391.27 
1391.25 
1391.23 
1391.21 
1391.20 
1391.18 
1391.16 
1391.14 
1391.13 
1391.11 
1391.09 
1391.08 
1391.06 
1391.04 
1391.03 
1391.01 
1391.00 
1390.97 
1390.95 

- -  

Station 5 
Water 
Surf acg 
Elevatlon 
YC(K 5 
(ft ksk) --------- 

Station 6 
Water 
Surface 
Elevatlon 
YC(K 6 
cft hsL, 
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Time 
Step 
Count 

EJapsed 
Time 

TTP (K) 
Ihr) 

Station 1 
Water 
Surf ace 
Elevation 
YC(K 1 
( ft ksl) --------- 

Station 2 
Water 
Surf ace 
Elevation 
YC(K 2 
( ft ksk) --------- 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 

Station 3 
Water 
surf ace 
Elevatlon 
YC(K 3 
rft ksh 

Station 4 
Water 
Surfacg 
Elevatlon 
YC(K 4 
(ft ksb --------- 
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Station 5 
Water 
Surface 
Elevation 
YC(K 5 
(ft ksh 

Station 6 
Water 
Surface 
Elevatlon 
YC(K 6 
( ft ksk) --------- 
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Time 
step 
Count 

EJapsed 
Time 

TTP (K) 
Ihrl 

Station 1 
Water 
Surfac 
~levatfon 
YC(K 1 
(ft ksl) --------- 

Station 2 
Water 
surf ace 
Elevatlon 

Y$kKk:lr 

PAGE 89 

4/16/1990 

Station 5 
Water 
Surf ace 
Elevatlon 

--------- 

Station 6 
Water 
surface 
Elevatlon 
YC(K 6 
(ft hSL) --------- 
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Time 
step 
Count 
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Station 6 
Water 
surface 
Elevation 
YC(K 6 
(ft hSL) --------- 
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Time 
Step 
Count 

K 
----- 

EJapsed 
Tlme 

TTP (K) 
(hr) --------- 

Station 1 
Water 
Surf acg 
Elevatlon 
YC(K 1 
( ft ksh --------- 

000 FLOW WEST 
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Station 2 
Water 
Surfacg 
Elevatlon 
YC(K 2 
(ft ksk) --------- 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 

Station 3 Station 4 Station 5 
Water Water Water 
Surfacg Surfacg Surface 
Elevatlon Elevatlon Elevatlon 
YC(K 3 YC(K 4 YC(K 5 
(ft ksk) (ft ksk) (ft ksk) --------- --------- --------- 

Station 6 
Water 
Surface 
Elevatlon 
YC(K 6 
(ft ksL) --------- 
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Time 
step 
Count 
K 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

68.390 
68.460 
68.530 
68.600 
68.670 
68.740 
68.810 
68.880 
68.950 
69.020 
69.090 
69.160 
69.230 
69.300 
69.370 
69.440 
69.510 
69.580 
69.650 
69.720 
69.790 
69.860 
69.930 
70.000 
70.070 
70.140 
70.210 
70.280 
70.350 
70.420 
70.490 
70.560 
70.630 
70.700 
70.770 
70.840 
70.910 
70.980 
71.050 
71.120 
71.190 
71.260 
71.330 
71.400 
71.470 
71.540 
71.610 
71.680 
71.750 
71.820 

Station 1 
Water 
Surfac 
~levatlon 
YC(K 1 
( ft ksl) --------- 

Station 2 
Water 
Surf acg 
Elevation 
YC(K 2 
(ft ksh 

Station 3 
Water 
Surf ace 
Elevatlon 
YC(K 3 
(ft kSk) --------- 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 

Station 4 
Water 
Surf acg 
Elevatlon 
YC(K 4 
(ft ksk) --------- 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 

Station 5 
Water 
Surf acg 
Elevatlon 

--------- 

Station 6 
Water 
Surface 
Elevatlon 
YC(K 6 
(ft fish 
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Time 
Step 
Count 

EJapsed 
Time 

TTP (K) 
(hr) 

Station 1 
Water 
Surf acg 
Elevation 
YC(K 1 
cft ksL, 
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Station 2 
Water 
Surf acg 
Elevation 
YC(K 2 
(ft kSL) --------- 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 
1411.69 

Station 3 
Water 
surfacg 
Elevation 
YC(K 3 
(ft ksL) --------- 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 
1404.17 

Station 4 
Water 
Surf ace 
Elevation 
YC(K 4 
(ft kSL) --------- 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 
1390.74 

station 5 
Water 
Surf ace 
Elevation 
YC(K 5 
(ft kSL) --------- 

Station 6 
Water 
Surface 
Elevation 
YC(K 6 
cft fist) 
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COMPUTED DISCHARGES AT RE UESTED 
STATIONS wHERE H Y D F ~ O G R ~ H ~  ARE PLOTTED : 

T i m e  
Step 
C o u n t  
K 

E l a p s e d  
T i m e  

T T P  (K) 
(hr) --------- 

.035 

.053 

.070 

.079 

.086 

.093 

.099 

.lo4 

.lo9 

.I24 
,132 
.I40 
.I49 
.I56 
.I63 
.I69 
.I74 
.I79 
.I83 
.I86 
.I98 
.210 
.280 
.350 
.420 
.490 
.560 
.630 
.700 
.770 
.840 
.910 
.980 

1.050 
1.120 
1.190 
1.260 
1.330 
1.400 
1.435 
1.453 
1.470 
1.505 
1.540 
1.575 
1.610 
1.680 
1.750 

. 1.820 

Sfation 1 
D i s c h a r g e  

Station 4 
D i s c h a r g e  

S t a t i o n  5 
D i s c h a r g e  

S t a t i o n  6 
D i s c h a r g e  
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Time Elapsed S ation 1 Station 2 Station 3 
stev Time D f scharge Discharge Discharge 

TTP (K) 
(hr) --.?------ 

1.890 
1.960 
2.030 
2.100 
2.170 
2.240 
2.310 
2.380 
2.450 
2.520 
2.590 
2.660 
2.730 
2.800 
2.870 
2.940 
3.010 
3.080 
3.150 
3.220 
3.290 
3.360 
3.430 
3.500 
3.570 
3.640 
3.710 
3.780 
3.850 
3.920 
3.990 
4.060 
4.130 
4.200 
4.270 
4.340 
4.410 
4.480 
4.550 
4.620 
4.690 
4.760 
4.830 
4.900 
4.970 
5.040 
5.110 
5.180 
5.250 
5.320 
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Station 5 
Discharge 
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Time 
Y step 

p t  

Elapsed 
Time 

TTP (K) 
(hr) --..------ 

8 . 8 9 0  
8 . 9 6 0  
9 . 0 3 0  
9 . 1 0 0  
9 . 1 7 0  
9 . 2 4 0  
9 . 3 1 0  
9 . 3 8 0  
9 . 4 5 0  
9 . 5 2 0  
9 . 5 9 0  
9 . 6 6 0  
9 . 7 3 0  
9 . 8 0 0  
9 . 8 7 0  
9 . 9 4 0  

10 .010  
1 0 . 0 8 0  
1 0 . 1 5 0  
1 0 . 2 2 0  
10 .290  
1 0 . 3 6 0  
1 0 . 4 3 0  
1 0 . 5 0 0  
10 .570  
1 0 . 6 4 0  
1 0 . 7 1 0  
1 0 . 7 8 0  
10 .850  
1 0 . 9 2 0  
1 0 . 9 9 0  
1 1 . 0 6 0  
1 1 . 1 3 0  
1 1 . 2 0 0  
1 1 . 2 7 0  
1 1 . 3 4 0  
1 1 . 4 1 0  
1 1 . 4 8 0  
11 .550  
11 .620  
1 1 . 6 9 0  
1 1 . 7 6 0  
11 .830  
1 1 . 9 0 0  
1 1 . 9 7 0  
1 2 . 0 4 0  
1 2 . 1 1 0  
1 2 . 1 8 0  
1 2 . 2 5 0  
1 2 . 3 2 0  

Sfation 2 Station 3 Sfation 4 Station 5 
Discharge Discharge Dlscharge Dlscharge 

Sfation 6 
Discharge 

?:4z1:!3) ------- -- 
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Time 
step 
count 
K 

EJapsed 
Time 

Sfation 1 
Discharge 

TTP (K) 
(hr) --------- 

15.890 
15.960 
16.030 
16.100 
16.170 
16.240 
16.310 
16.380 
16.450 
16.520 
16.590 
16.660 
16.730 
16.800 
16.870 
16.940 
17.010 
17.080 
17.150 
17.220 
17.290 
17.360 
17.430 
17.500 
17.570 
17.640 
17.710 
17.780 
17.850 
17.920 
17.990 
18.060 
18.130 
18.200 
18.270 
18.340 
18.410 
18.480 
18.550 
18.620 
18.690 
18.760 
18.830 
18.900 
18.970 
19.040 
19.110 
19.180 
19.250 
19.320 

Ssation 4 
Discharge 

Station 5 
Discharge 
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Station 6 
Discharge 

sEIzlES, --------- 
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Time Elapsed Sfation 1 S ation 2 Sfation 3 Sfation 4 Station 5 Station 6 
step Time Discharge D 1 scharge Discharge Discharge Discharge Discharge 
punt TTP (K) 

(hr) 9E$:1klr 8E43:l) 6 @ 1 1 1 r  4EF~2~dl) 984:1:I) 784281) _________  _______-_ ___--___- __------- --------- --------- --------- --------- 
400 26.390 2.00 3.11 3.77 3.77 
401 26.460 2.00 3.11 3.77 3.77 
402 26.530 2.00 3.11 3.77 3.77 
403 26.600 2.00 3.11 3.77 3.77 

26.670 2.00 3.11 3.77 3.77 
404 4 05 26.740 2.00 3.11 3.77 3.77 
406 26.810 2.00 3.11 3.77 3.77 
407 26.880 2.00 3.11 3.77 3.77 

26.950 2.00 3.11 3.77 3.77 
408 409 27.020 2.00 3.11 3.77 3.77 
4 10 27.090 2.00 3.11 3.77 3.77 

0 411 27.160 2.00 3.11 3.77 3.77 
412 27.230 2.00 3.11 3.77 3.77 
413 27.300 2.00 3.11 3.77 3.77 
414 27.370 2.00 3.11 3.77 3.77 
415 27.440 2.00 3.11 3.77 3.77 
416 27.510 2.00 3.11 3.77 3.77 
417 27.580 2.00 3.11 3.77 3.77 
418 27.650 2.00 3.11 3.77 3.77 
419 27.720 2.00 3.11 3.77 3.77 
420 27.790 2.00 3.11 3.77 3.77 
421 27.860 2.00 3.11 3.77 3.77 
422 27.930 2.00 3.11 3.77 3.77 
423 28.000 2.00 3.11 3.77 3.77 
424 28.070 2.00 3.11 3.77 3.77 
425 28.140 2.00 3.11 3.77 3.77 
426 28.210 2.00 3.11 3.77 3.77 
427 28.280 2.00 3.11 3.77 3.77 
428 28.350 2.00 3.11 3.77 3.77 
429 28.420 2.00 3.11 3.77 3.77 
430 28.490 2.00 3.11 3.77 3.77 
431 28.560 2.00 3.11 3.77 3.77 
432 28.630 2.00 3.11 3.77 3.77 
433 28.700 2.00 3.11 3.77 3.77 
434 28.770 2.00 3.11 3.77 3.77 
435 28.840 2.00 3.11 3.77 3.77 

i) 436 28.910 2.00 3.11 3.77 3.77 
437 28.980 2.00 3.11 3.77 3.77 
438 29.050 2.00 3.11 3.77 3.77 
439 29.120 2.00 3.11 3.77 3.77 
440 29.190 2.00 3.11 3.77 3.77 
441 29.260 2.00 3.11 3.77 3.77 
442 29.330 2.00 3.11 3.77 3.77 
443 29.400 2.00 3.11 3.77 3.77 
444 29.470 2.00 3.11 3.77 3.77 

C 445 29.540 2.00 3.11 3.77 3.77 
446 29.610 2.00 3.11 3.77 3.77 
447 29.680 2.00 3.11 3.77 3.77 
448 29.750 2.00 3.11 3.77 3.77 
449 29.820 2.00 3.11 3.77 3.77 

- 
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Time 
Step 

punt TTP ( K) 
(hr) --------- 

36.890 
36.960 
37.030 
37.100 
37.170 
37.240 
37.310 
37.380 
37.450 
37.520 
37.590 
37.660 
37.730 
37.800 
37.870 
37.940 
38.010 
38.080 
38.150 
38.220 
38.290 
38.360 
38.430 
38.500 
38.570 
38.640 
38.710 
38.780 
38.850 
38.920 
38.990 
39.060 
39.130 
39.200 
39.270 
39.340 
39.410 
39.480 
39.550 
39.620 
39.690 
39.760 
39.830 
39.900 
39.970 
40.040 
40.110 
40.180 
40.250 
40.320 

Station 1 
Discharge 

Station 3 Station 4 
Dlscharge Dlscharge 

Station 5 
Discharge 



BOSS DMBRK version 2.00 
PROJECT TITLE : 72-HR 60,000 FLOW WEST 
PROJECT NUMBER : 885148% 

PAGE 108 

4/16/1990 

Time 
:::;t 
K 

E$apsed 
Tlme 
TTP (K) 
(hr) --------- 

40.390 
40.460 
40.530 
40.600 
40.670 
40.740 
40.810 
40.880 
40.950 
41.020 
41.090 
41.160 
41.230 
41.300 
41.370 
41.440 
41.510 
41.580 
41.650 
41.720 
41.790 
41.860 
41.930 
42.000 
42.070 
42.140 
42.210 
42.280 
42.350 
42.420 
42.490 
42.560 
42.630 
42.700 
42.770 
42.840 
42.910 
42.980 
43.050 
43.120 
43.190 
43.260 
43.330 
43.400 
43.470 
43.540 
43.610 
43.680 
43.750 
43.820 

Station 1 
Discharge 

Station 3 
Discharge 

4EhEli3) --------- 

- - 

Station 5 
Discharge 

Station 6 
Discharge 
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Time 
Step 
Pt 

Elapsed 
Time 

TTP (K) 
(hr) --------- 

43.890 
43.960 
44.030 
44.100 
44.170 
44.240 
44.310 
44.380 
44.450 
44.520 
44.590 
44.660 
44.730 
44.800 
44.870 
44.940 
45.010 
45.080 
45.150 
45.220 
45.290 
45.360 
45.430 
45.500 
45 .570  
45.640 
45.710 
45.780 
45.850 
45.920 
45.990 
46.060 
46.130 
46.200 
46.270 
46.340 
46.410 
46.480 
46.550 
46.620 
46.690 
46.760 
46.830 
46.900 
46.970 
47.040 
47.110 
47.180 
47.250 
47.320 

Stat ion  1 
Discharge 

Sfation 5 
Discharge 
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Station 6 
Discharge 
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Time 
step 

Pt 
EJapsed 
Time 

TTP (K) 
(hr) --------- 

S ation 1 
D 1 scharge Sfation 2 Discharge 

Station 5 
Discharge 

Station 6 
Discharge 



BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 60,000 FLOW WEST 
PROJECT NUMBER : 885148% 

PAGE 112 

4/16/1990 

- 

Time 
step 
punt 

E$apsed 
Time 

Station 1 
Discharge 

-- 

station 2 
Discharge 

TTP (K) 
(hr) --------- 

Station 5 
Discharge 

-- 

Station 6 
Discharge 
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Time EJapsed S ation 1 Station 2 Station 3 Station 4 Sfation 5 Station 6 
step Time D scharge Discharge Discharge Discharge Discharge Discharge 
p t  

1 
TTP (K) 
(hr) E 6 6 P%:'Ll PE6i1:i, PEhi18i) _________ __-______ ----____- --___---- __-----_- --------- --------- --------- 

57.890 2.04 3.13 3.80 3.80 
850 851 57.960 2.04 3.13 3.80 3.80 :z; 58.030 2.04 3.13 3.80 3.80 

58.100 2.04 3.13 3.80 3.80 
854 58.170 2.04 3.13 3.80 3.80 
855 58.240 2.04 3.13 3.80 3.80 
856 58.310 2.04 3.13 3.80 3.80 
857 58.380 2.04 3.13 3.80 3.80 

58.450 2.04 3.13 3.80 3.80 
858 859 58.520 2.04 3.13 3.80 3.80 
860 58.590 2.04 3.13 3.80 3.80 
861 58.660 2.04 3.13 3.80 3.80 
862 58.730 2.04 3.13 3.80 3.80 
863 58.800 2.04 3.13 3.80 3.80 
864 58.870 2.04 3.13 3.80 3.80 
865 58.940 2.04 3.13 3.80 3.80 
866 59.010 2.04 3.13 3.80 3.80 
867 59.080 2.04 3.13 3.80 3.80 
868 59.150 2.04 3.13 3.80 3.80 
869 59.220 2.04 3.13 3.80 3.80 
870 59.290 2.04 3.13 3.80 3.80 
871 59.360 2.04 3.13 3.80 3.80 
872 59.430 2.04 3.13 3.80 3.80 
873 59.500 2.04 3.13 3.80 3.80 
874 59.570 2.04 3.13 3.80 3.80 
875 59.640 2.04 3.13 3.80 3.80 
876 59.710 2.04 3.13 3.80 3.80 
877 59.780 2.04 3.13 3.80 3.80 
878 59.850 2.04 3.13 3.80 3.80 
879 59.920 2.04 3.13 3.80 3.80 
880 59.990 2.04 3.13 3.80 3.80 
881 60.060 2.04 3.13 3.80 3.80 
882 60.130 2.04 3.13 3.80 3.80 
883 60.200 2.04 3.13 3.80 3.80 
884 60.270 2.04 3.13 3.80 3.80 
885 60.340 2.04 3.13 3.80 3.80 
886 60.410 2.04 3.13 3.80 3.80 
887 60.480 2.04 3.13 3.80 3.80 
888 60.550 2.04 3.13 3.80 3.80 
889 60.620 2.04 3.13 3.80 3.80 
890 60.690 2.04 3.13 3.80 3.80 
891 60.760 2.04 3.13 3.80 3.80 
892 60.830 2.04 3.13 3.80 3.80 
893 60.900 2.04 3.13 3.80 3.80 
894 60.970 2.04 3.13 3.80 3.80 
895 61.040 2.04 3.13 3.80 3.80 
896 61.110 2.04 3.13 3.80 3.80 
897 61.180 2.04 3.13 3.80 3.80 
898 61.250 2.04 3.13 3.80 3.80 
899 61.320 2.04 3.13 3.80 3.80 
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Time 
Step 
go"' 

Eiapsed 
Time 

TTP (K) 
(hr) --------- 

61.390 
61.460 
61.530 
61.600 
61.670 
61.740 
61.810 
61.880 
61.950 
62.020 
62.090 
62.160 
62.230 
62.300 
62.370 
62.440 
62.510 
62.580 
62.650 
62.720 
62.790 
62.860 
62.930 
63.000 
63.070 
63 .I40 
63.210 
63.280 
63.350 
63.420 
63.490 
63.560 
63.630 
63.700 
63.770 
63.840 
63.910 
63.980 
64.050 
64.120 
64.190 
64.260 
64.330 
64.400 
64.470 
64.540 
64.610 
64.680 
64.750 
64.820 

Station 1 
Discharge 

Sfation 5 
Discharge 
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Time 
step 
Count 
K 

Ezapsed 
Tlme 

TTP (K) 
(hr) --------- 

64.890 
64.960 
65.030 
65.100 
65.170 
65.240 
65.310 
65.380 
65.450 
65.520 
65.590 
65.660 
65.730 
65.800 
65.870 
65.940 
66.010 
66.080 
66.150 
66.220 
66.290 
66.360 
66.430 
66.500 
66.570 
66.640 
66.710 
66.780 
66.850 
66.920 
66.990 
67.060 
67.130 
67.200 
67.270 
67.340 
67.410 
67.480 
67.550 
67.620 
67.690 
67.760 
67.830 
67.900 
67.970 
68.040 
68.110 
.68.180 
68.250 
68.320 

S$ation 1 
Dlscharge 

000 F M W  WEST 

Sfation 2 S$ation 3 Sfation 4 Station 5 
Dlscharge Dlscharge Dlscharge Dlscharge 
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Station 6 
Discharge 
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Time 
Step 
Count 
K 

Elapsed 
Tlme 

TTP (K) 
(hr) --------- 

Sfation 1 
Dlscharge 

Sfation 2 Sfation 3 Sfation 4 Sfation 5 Sfation 6 
1 Dlscharge Dlscharge Dlscharge Dlscharge Discharge 
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Time E$apsed Station 1 Station 2 Station 3 
s t e ~  Time Discharge Discharge Discharge 

TTP (K) 
(hr) 

Sfation 4 
Discharge 

4:Gtti) --------- 

Station 5 
Discharge 

Station 6 
Discharge 
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Time 
step 
Count 
K 

Elapsed 
Time 

- 

Sfation 1 
Discharge 

TTP (K) 
(hr) --------- 

75.390 
75.460 
75.530 
75.600 
75.670 
75.740 
75.810 
75.880 
75.950 
76.020 
76.090 
76.160 
76.230 
76.300 
76.370 
76.440 
76.510 
76.580 
76.650 
76.720 
76.790 
76.860 
76.930 
77.000 
77.070 
77.140 
77.210 
77.280 
77.350 
77.420 
77.490 
77.560 
77.630 
77.700 
77.770 
77.840 
77.910 
77.980 
78.050 
78.120 
78.190 
78.260 
78.330 
78.400 
78.470 
78.540 
78.610 
78.680 
78.750 
78.820 

s$ation 3 
Discharge 

--------- 

Station 5 
Discharge 
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END OF OUTPUT 



FLOOD CREST SUMMARY 
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Run #5 
(From Sect ion  #12S through #24) 



BOSS DAMBRK version 2.00 PAGE 1 
PROJECT TITLE : 72-HR 277,288 FLOW SOUTH 
PROJECT NUMBER : 885148% 4/14/1990 

............................. 
B O S S  D A M B R K (tm) ............................. ............................. 

Co yri ht (c) 1988-89 Boss Corporation A ~ P  ~ljhts Reserved 
version - 2.00 
Serlal Number 1 0010361.200 
Licensed to Woodward-Clyde Consultants 

PROGRAM ORIGIN : ---------------- 
Boss DamBrk $tm) is an enhanced version of Professor D. L. Fread's 
1988 NWS DAM RK program. 

DISCLAIMER : 

Boss DamBrk tm is a com lex rogram which repires engineering ey ertise 
to use correLtl4 Boss COY oration assumes abs lute1 no responsibl?lty 
for the correct Gse of thlg rp ram. All results obtxfned should be 
careful1 examlned b an ex$rlZnced professional englneer to determine 
~f they Xre reasonable and ccurate. 
Althou h Boss Cor oration ha endeavored to make Boss DamBrk error free, 
the r% yam is not? and cannot be.certlfled.aS infalllbJ.e, Therefore Boss 
corp8ra?lon makes no warrant elther.lmpllclt or expllclt, as to the 
correct performance or accurXby of thls software. 
In o event $hall Boss Corporation be liable to anyone for special 
co~yateral incidental, or conse uenfial damages in connection wlth pr 

out of urchase or.use o? thls software. The sole and exclusive 
?!:%$r?t to B O ~ S  Cor oratlon, re ardless of the form of actlon, shall 
not excegd the purchage prlce of ghls software. 

PROJECT DESCRIPTION : ..................... 
PROJECT TITLE : 72-HR 277,288 FLOW SOUTH 
PROJECT NUMBER . 885148% 
DESCRIPTION : CAVE BUTTES DAM DAMBREAK ANALYSIS 
ENGINEER : SFR 
DATE OF RUN i 4/14/1990 
TIME OF RUN : 12:14 pm 
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INPUT DATA SUMMARY : .................... 
INPUT CONTROL PARAMETERS : .......................... 

Number of Dynamic Routing Reaches (KKN) 
Type of Reservoir Routing (KUI )  

9 
0 (storage routing) 

Number of multiple dams/bridges (MULDAM) 0 

No. of Reservoir Inflow Hydrograph Points (ITEH) 13 

No. of Informational Cross-Sections (NPRT) 0 

Flood-Plain Routing (KFLP) 0 (no) 
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Hydrograph Time Intervals (DHF, hr) 
Routing Period (TEH, hr) 
Breach Development Exponent (BREX) 
Mud/Debris Flow Parameter (MUD) 

, Dry Bed Routing Parameter (IWF) 

Hydraulic Radius Computation Parameter (KPRES) 
T'me U stream 
@ sed 

1gfpw (d!) T ~ ~ ~ I  --------- --------------- 
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SUMMARY OF PROGRAM CONTROL PARAMETERS : ....................................... 
Number of Cross-Sections Entered (NS) 

Number of Top Widths Entered (NCS) 
Number of Cross-sectional Hydrographs to Plot (NTT) 6 
Cross-sectional Smoothing Parameter (KSA) 0 

Downstream Supercritical Parameter (KSUPC) 0 (subcritical) 

Landslide Simulation (KSL) 0 (no) 
Number of Lateral Inflow Hydrographs (LQ) 1 

Number of Points in Gate Control Curve (KCG) 0 

CROSS-SECT NS WHERE HYDROGRAPH REQUESTED : £9 (maxlmum a owed = 6) ........................................... 
1 4 6 7 10 14 

CHANNEL-VALLEY BOUNDARY CONDITIONS : .................................... 
Max Discharge at Downstream End (QMAXD, cfs) 
Max Lateral Outflow due to Flood Wave (QLL, cfs/ft) 
Initial Time-Step Size (DTHM, hr) 
Time at which Dam Starts to Fail (TFI, hr) 
Theta Weighting Factor (FlI) 
Stage Convergence Criterion (EPSY, ft) 
Initial Downstream Water Surface Elevation (YDN, ft MSL) 
Slope of Channel Downstream of Dam (SOM, ft/mi) 
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CROSS-SECTION NUMBER : 1 .......................... SECTION 12s 

Cross-Section Location (XS (I) , mi) 
Flooding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM ............................. REACH NUMBER : 1 

Reach Contraction-Expansion Coefficient (FKC) -.lo0 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .067 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Change1 Storage Left Left Right Right 

8P8th 
Manning 

;%th 28th 
Manning Manning 

n n 
HS K I BS K,I) CM(K,I) BSS(K,I) BSL(K,I) ~ML(K,I) BSR(K,I) CMR(K,I) 
(fihsL) (fi) (ft) (ft) (ft) --------- --------- --------- --------- --------- --------- --------- --------- 
1445.00 .O .0700 .O .O .OOOO .O .OOOO 
1446.50 500.0 .0700 .O .O .OOOO -0 .OOOO 
1448.00 1000.0 .0700 .O .O .OOOO .O .OOOO 
1450.00 5700.0 .0900 .O .O .OOOO .O .OOOO 
1454.00 6000.0 .0900 .O .O .OOOO .O .OOOO 
1455.00 6200.0 .0900 .O .O .OOOO .O .OOOO 
1457.00 8400.0 .0900 .O .O .OOOO .O .OOOO 
1458.00 12400.0 -0900 .O .O .OOOO .O .OOOO 
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CROSS-SECTION NUMBER : 2 .......................... SECTION 13s 

Cross-Section Location (XS (I) , mi) 
Flooding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 2 ............................. 
Reach Contraction-Expansion Coefficient (FKC) . O O O  

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .021 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Chan~el Storage Left Left Right Right 

%th 
Mannlng 

Rt3th 
Manning 

%8th 
Manning 

n 
HS (K I BS K,I) EM(K,I) BSS(K,I) CML(K,I) BSR(K,I) PMR(K,I) 
(ft risk) (fl) (ft) (ft) --------- --------- --------- --------- --------- --------- --------- --------- 
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CROSS-SECTION NUMBER : 3 .......................... SECTION 14s 

Cross-Section Location (XS(I), mi) 

Flooding Elevation (FSTG(I), ft MSL) 

Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM ............................. REACH NUMBER : 3 

Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .050 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage Left Left Right Righf 

Manning 
$%th %%th 

Manning 
$%th 

Manning 
;%th n n n 

CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(ft) (ft) (ft) --------- _____---- ___------ _-------- --------- --------- --------- --------- 

.o 
1419.50 2500.0 

.I300 .O .O .OOOO .O .OOOO 
1420.00 .I300 .O .O .OOOO .O .oooo 
1425.00 3900.0 .I300 .O .O .OOOO .O .OOOO 
1427.00 4400.0 .I300 .O .O .OOOO .O .OOOO 
1430.00 6100.0 .I200 .O .O .OOOO .O .OOOO 
1435.00 6400.0 .I200 .O .O .OOOO .O .OOOO 
1436.00 12000.0 .I200 .O .O .OOOO .O .OOOO 
1438.00 13000.0 .I100 .O .O .OOOO .O .OOOO 
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CROSS-SECTION NUMBER : 4 .......................... SECTION 15s 

Cross-Section Location (XS(I), mi) 
Flooding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

e DOWNSTREAM ............................. REACH NUMBER : 4 

Reach Contraction-Expansion Coefficient (FKC) . O O O  

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) . l o 0  

CROSS-SECTION and REACH DESCRIPTION : 
a ..................................... - 

Elevation Channel Chanael Storage Left Left Right Right 
SPijlth 

Manning 
8%th %%th 

Manning 
;P$th 

Mannlng 
n n n 

HS K I BS K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(f4 kSL) (f4) (ft) (ft) (ft) --------- --------- --------- --------- --------- --------- --------- --------- 
1404.00 .O .I300 . O  . O  . O O O O  . O  . O O O O  
1406.00 1000.0 .I300 . O  . O  . O O O O  . O  . O O O O  
1408.00 3000.0 .I300 . O  .O . O O O O  . O  . O O O O  
1410.00 4800.0 .I300 .O .O . O O O O  . O  . O O O O  
1412.00 5800.0 .I200 .O . O  . O O O O  . O  . O O O O  
1414.00 7250.0 .I100 .O .O . O O O O  . O  . O O O O  
1415.00 17000.0 .I400 .O .O . O O O O  . O  . O O O O  
1418.50 18700.0 .I400 .O .O . O O O O  . O  . O O O O  
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CROSS-SECTION NUMBER : 5 .......................... TRANSITION 

cross-Section Location (XS(I), mi) 
Flooding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 5 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .lo0 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Chan~el Storage Left Left Right Right 

8P%th 
Mannlng 

8Eth @%th n n 
Manning 

:P%th 
Mannlng 

HS K I BS K,I) EM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(fk hsL, (f4, (ft) (ft) (ft) --------- --------- --------- --------- --------- --------- --------- --------- 
1393.00 .O .0500 .O .O .0000 .O .OOOO 
1396.00 750.0 .0800 .O .O .OOOO .O .OOOO 
1398.00 4800.0 .I300 .O .O .OOOO .O .OOOO 
1399.00 7200.0 .I300 .O .O .OOOO .O .OOOO 
1399.50 12200.0 .I300 .O .O .OOOO .O .OOOO 
1400.00 17200.0 .I300 .O .O .OOOO .O .OOOO 
1404.00 18700.0 .I300 .O .O .OOOO .O .OOOO 
1410.00 21200.0 .I300 .O .O .OOOO .O .OOOO 
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CROSS-SECTION NUMBER : 6 .......................... SECTION 16 
a - 

Cross-Section Location (XS(I), mi) 
Flooding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 6 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .050 

CROSS-SECTION and REACH DESCRIPTION : ..................................... a - 
Elevation Channel Chanqel Storage Left Left Right Right 

;Pkh 
Manning 

$P&h 8P8th 
Manning 

%%th 
Mannlng 

n n 
HS K I BS K,I) CM(K,I) BSS (K,I) BSL(K,I) EML(K,I) BSR(K,I) CMR(K,I) 
(f+! ksk) (fk) (ft) (ft) (ft) __------_ _ _ _ _ _ _ _ _ _  --------- -_______- --------- --------- --------- --------- 

1380.00 .O .0700 .O .O .OOOO .O .OOOO 
1383.00 200.0 .0900 .O .O .OOOO .O .OOOO 
1385.00 650.0 .I400 -0 .O .OOOO .O .OOOO 
1385.50 24700.0 .I400 .O .O .OOOO .O .OOOO 
1386.00 25000.0 .I400 .O .O .OOOO .O .OOOO 
1388.00 26000.0 .I400 .O .O .OOOO .O .OOOO 
1390.00 27200.0 .I400 .O .O .OOOO .O .OOOO 
1392.00 28700.0 .I400 .O .O .OOOO .O .OOOO 
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CROSS-SECTION NUMBER : 7 .......................... SECTION 17 

Cross-Section Location (XS(I), mi) 
Flooding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 7 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .ZOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .010 

CROSS-SECTION and REACH DESCRIPTION : ..................................... a - 
Elevation Channel Chanael Storage Left Left Right Righf 

SPSth 
Manning 

m t h  ;%th 
Manning 

3Pijlth 
Manning 

n n n 
HS(K I BS K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(ft kSL) (fl) (ft) (ft) (ft) --------- --------- --------- --------- --------- --------- --------- --------- 
1354.00 .O .I300 .O .O .OOOO .O 0000 

a 1358.00 500.0 .I300 .O .O .OOOO .O : 0000 
1360.00 1100.0 -1300 .O .O .OOOO .O .OOOO 
1362.00 1630.0 .I300 .O .O .OOOO .O .OOOO 
1365.00 25800.0 .I200 .O .O .OOOO .O .OOOO 
1366.00 26800.0 .I300 .O .O .OOOO .O .OOOO 
1370.00 28000.0 .I400 .O .O .OOOO .O .OOOO 
1371.00 28500.0 .I400 .O .O .OOOO .O .OOOO 
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CROSS-SECTION NUMBER : 8  .......................... SECTION 1 8  

Cross-Section Location (XS (I) , mi) 
Flooding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 8 ............................. 
Reach Contraction-Expansion Coefficient (FKC) . O O O  

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .080 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Change1 Storage Left Left Right Right 

Manning 
8%th $%th 

Manning 
%%th 

Manning 8?tjith n n n 
HS K I BS K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(fk ksl) (fh) (ft) (ft) (ft) _____--__ ---_----- --------- -_------- --------- ---__---- --------- --------- 

1320.00 . O  .0700 . O  . O  . O O O O  . O  . O O O O  
1328.00 150 .0  -0800  . O  . O  . O O O O  . O  . O O O O  
1330.00 400.0 .0900 . O  . O  . O O O O  . O  . O O O O  
1331.00 5900.0 . l o 0 0  . O  . O  . O O O O  . O  . O O O O  
1332.00 7800.0 . l o 0 0  . O  . O  . O O O O  . O  . O O O O  
1335.00 8800.0  . l o 0 0  . O  . O  . O O O O  . O  . O O O O  
1336.00 24200.0 -1000  . O  . O  , 0000  . O  . O O O O  
1340.00 24500.0 -1000  . O  . O  . O O O O  . O  . O O O O  
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CROSS-SECTION NUMBER : 9 .......................... SECTION 19 

Cross-Section Location (XS(I), mi) 
Flooding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM ............................. REACH NUMBER : 9 

Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .050 

CROSS-SECTION and REACH DESCRIPTION : 
rn ..................................... - 

  leva ti on Channel Chan~el Storage Left Left. Right Right. 
Mannlng 

8%th 853th 
Manning 

with 
Mannlng 

n n 
CM(K,I) BSS (K,I) BSL(K,I) ~ML(K, I) BSR(K,I) CMR(K,I) 

(ft) (ft) (ft) __-----__ _ _ _ _ _ _ _ _ _  --------- --------- --------- --------- --------- --------- 
1298.00 .O .0500 .O .O .OOOO -0 .OOOO 
1310.00 400.0 .0700 .O .O .OOOO .O .OOOO 
1315.00 1800.0 .0700 .O .O .OOOO .O .OOOO 
1315.50 24100.0 .I300 .O .O .OOOO .O .OOOO 
1317.00 24800.0 -1300 .O .O .OOOO .O .OOOO 
1319.00 25500.0 .I200 .O .O .OOOO .O .OOOO 
1320.00 26000.0 .I200 .O .O .OOOO .O .OOOO 
1321.00 27600.0 .I000 .O .O .OOOO .O .OOOO 
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CROSS-SECTION NUMBER : 10 .......................... SECTION 20 

Cross-Section Location (XS (I), mi) 
Flooding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

6 DOWNSTREAM REACH NUMBER : 10 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .056 

CROSS-SECTION and REACH DESCRIPTION : 
m ..................................... - 

Elevation Channel Change1 Storage Left Left Right Right 
;Pkh 

Manning 
8%th 8%th 

Manning 
8?%th 

Mannlng 
n 

HS(K I BS K,I) &(K,I) BSS(K, I) BSL(K,I) FML(K, I) BSR(K, I) CMR(K,I) 
(ft ~ s L )  (f4) (ft) (ft) (ft) --------- --------- --------- --------- --------- --------- --------- --------- 
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CROSS-SECTION NUMBER : 11 .......................... SECTION 21 

Cross-Section Location (XS(I), mi) 
Flooding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 11 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) -020 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
Elevation Channel Channel Storage Left Left Right Right 

SPEth 
Mannlng 

a%th R8th n n 
Manning 

E8th 
Mannlng 

HS K I ss K,I) EM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(fk hsL) (fk) (ft) (ft) (ft) --------- --------- --------- --------- --------- --------- --------- --------- 
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CROSS-SECTION NUMBER : 12 .......................... SECTION 22 

Cross-Section Location (XS(I), mi) 
Flooding Elevation (FSTG(I), ft MSL) 
initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM ............................. REACH NUMBER : 12 

Reach Contraction-Expansion Coefficient (FKC) .OOO 
Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .020 

CROSS-SECTION and REACH DESCRIPTION : 
rn - 

Elevation Channel Chanael Storage Left Left Right 
Manning 

Right 
%8th n 28th %8th n 

Manning 
%%th 

Manning 
HS K I 

n BS K,I) CM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) CMR(K,I) 
(f+! ~sL) (fQ) ( ft) (ft) (ft) --------- --------- --------- --------- --------- --------- --------- __-_--__- 
1246.20 .O .0500 .O .O .OOOO .O .OOOO 
1246.80 58.0 .0600 .O .O .O .OOOO 
1259.00 

.oooo 
255.0 .0800 .O .O .OOOO 

1260.00 520.0 
.o 

.0800 .O .O .OOOO .O .OOOO 
.oooo 

1261.00 8200.0 .1500 -0 .O .O .OOOO 
1265.00 20000.0 

.oooo 
.1500 .O .o .o .oooo 

1267.00 41000.0 
.oooo 

.I500 .o .o .oooo 
1270.00 44500.0 .I600 

.o .oooo 
.O .o .oooo .o .oooo 
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CROSS-SECTION NUMBER : 13 .......................... SECTION 23 
a 

Cross-Section Location (XS(I), mi) 
Flooding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

DOWNSTREAM REACH NUMBER : 13 ............................. 
Reach Contraction-Expansion Coefficient (FKC) .OOO 

Minimum Distance Between Interpolated Cross-Sections (DXM, mi) .020 

CROSS-SECTION and REACH DESCRIPTION : ..................................... 
a 

Elevation Channel Chanpel Storage Left Left Right Right 
Mannlng 

33th 
Manning 

:Pgth 
Mannlng 

;?tilth $?tilth n 
HS K I ss K,I) EM(K,I) BSS(K,I) BSL(K,I) CML(K,I) BSR(K,I) $MR(K,I) 
(fs ksL) (fk) (ft) ( ft) (ft) ___-____- ____-____ __-___--_ _-_--_-__ -----__-- ---_----- --------- --------- 
1215.00 .O .0800 .O .O .OOOO .O .oooo 
1230.20 75.0 -0800 .O .O .OOOO .o .oooo a 1234.00 241.0 .0800 .O .O .OOOO .O .oooo 
1240.00 6870.0 .I500 .O .O .OOOO .O .oooo 
1243.00 16200.0 .I500 .O .O .OOOO .O .oooo 
1245.00 20500.0 .I500 .O .O .OOOO .o .oooo 
1250.00 48000.0 .I500 .O .O .OOOO .O .OOOO 
1255.00 50000.0 .I500 .O .O .OOOO .O .oooo 
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CROSS-SECTION NUMBER : 14  .......................... SECTION 24 

Cross-Section Location (XS(I), mi) 
Flooding Elevation (FSTG(I), ft MSL) 
Initial Water Surface Elevation (YD, ft MSL) 

CROSS-SECTION DESCRIPTION : ........................... 
Elevation Channel Storage Left 

R E t h  2 8 t h  
BSS(K,I) BSL(K,I) BSR(K,I) 
(ft) (ft) (ft) --------- --------- --------- --------- --------- 

1207.00 .O . O  .O .O  
1208.00 65.0 . O  .O  . O  
1210.00 195.0 . O  . O  . O  
1220.00 235.0 . O  . O  . O  
1230.00 6565.0 . O  .O . O  
1231.00 23200.0 . O  .O . O  
1235.00 31400.0 .O .O . O  
1240.00 51700.0 - 0  .O . O  
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WARNING: at cross-section reach 5 the distance between 
nterpolated cross-sections (DXM) should be changed ko .076 due to expanslon/contractlon crlterla 

WARNING: qt cross-section reach 13 the distance between 
nterpolat d cross-sections DXM) should be changed 6 to .017 Sue to expanslon/c ntractlon crlterla 

8 
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DISTANCE BETWEEN INTERPOLATED CROSS-SECTIONS 
(DXM) THAT WILL BE USED IN COMPUTATIONS 

a .............................................. 

PAGE 20 
4/14/1990 

Down 
Stream 
Reach 
Number 
I=l,NSl 

Interp. 
Cross 
Section 
Distance 
y2j I) --------- 

.0670 

.0210 

.0500 

.I000 

.I000 

.0500 

.0100 

.0800 

.0500 

.0560 

.0200 

.0200 

.0200 

LATERAL INFLOW REACH NUMBER 
LQX(1) 

4 

Total number of cross-sections (original+interpolated) 
Maximum number of cross-sections allowed 
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OUTPUT DATA SUMMARY : ..................... 
a CROSS-SECTION and REACH SUMMARY : ................................. 

Cros$ Cross Bottom Reach Reach Reach 
Section Secti~n Elevation Number Length Slope 
Number Location 

(mi) (ft MSL) (mi) (ft/mi) ______-__ _ _ _ _ _ _ _ _ _  --------- ________- ----___-- --------- 
1 3.500 1445.000 
2 3.840 1430.000 1 .340 44.118 
3 4.160 1419.500 2 .320 32.813 
4 4.630 1404.000 3 .470 32.979 
5 5.080 1393.000 4 .450 24.444 
6 5.520 1380.000 5 .440 29.545 
7 6.300 1354.000 6 .780 33.333 
8 7.440 1320.000 7 1.140 29.825 
9 8.120 1298.000 8 .680 32.353 
10 9.070 1279.000 9 .950 20.000 
11 9.860 1256.600 10 .790 28.354 
12 10.470 1246.200 11 .610 17.049 
13 11.230 1215.000 12 .760 41.053 
14 11.570 1207.000 13 .340 23.529 



BOSS DAMBRK versjon 2.00 PAGE 22 
PROJECT TITLE 72-HR 277,288 FLOW SOUTH 
PROJECT NUMBER 885148% 4/14/1990 

T o t a l  
s l o p e  

SOT 
(ft/m) - - - - - - - - - 

44.13 
44.13 
44.13 
44.14 
44.14 
44.15 
44.15 
44.15 
32.82 
32.82 
32.83 
32.83 
32.84 
32.84 
32.84 
32.84 
33.00 
33.00 
33.02 
33.02 
33.03 
33.04 
33.03 
33.03 
24.47 
24.48 
24.48 
24.49 
24.49 
24.49 
24.50 
24.52 
29.56 
29.56 
29.56 
29.56 
29.56 
29.57 
29.60 
29.61 
33.35 
33.35 
33.35 
33.35 
33.35 
33.36 
33.36 
33.37 
29.86 
29.87 
29.87 
29.86 
29.86 
29.87 
29.88 
29.88 
32.37 
32.38 
32.38 
32.37 
32.37 
32.38 
32.38 
32.39 
20.02 
20.03 
20.02 
20.02 
20.02 
20.03 
20.03 
20.08 
28.37 
28.38 

C r i t i c a l  
S l o p e  

Manning 
n 
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SUMMARY OF INITIAL DOWNSTREAM BOUNDARY CONDITIONS : 
a ................................................... 

Crqs$-sect on Number at Downstream End of Model 
In&t&ai Waier Surface Elev at Downstream End (Y&:)ft 
Initla Flow Depth at ~own&tream End (DEP, ft) 

COMPUTED STEP BACKWATER TABLE : ............................... 
Flow Backwater 

Water 
Surface 
Elevation 
YI 
(fk MSL) --------- 

Backwater 
Water 
Depth 
DEP 
Ift) 

PAGE 29 
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293 
MSL) 1223.250  16 .250  
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Interp. 
Cros$ 
Section 
I 

Water 
Elevation 

Initial 
Flow 
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Interp.  
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Water 
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Interp. 
cross 
Section 
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Water 
Elevation 
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Interp.  
Cross 
Sec t ion  
I 

W ter  yev vat ion 
Y I ($4 asL, 

I n i t i a l  
Flow 
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DAM OUTFLOW HYDROGRAPH TIME PARAMETERS : 

Time to Failure (TFH, hr) 
Time to Start of Rising Limb of Hydrograph (TFO, hr) 
Time to Peak (TP, hr) 
Time Step Size (DTHI, hr) 
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T jme .OOOO 
Time ,pH& .0800 
N mber o er tions Re i ed after Time Step Reduction (ITERR) 0 
F ~ O W  at U t e a m  End of%o$el cfs) 5000.00 
water e t o n  a u stream .nbQ8k1haael &YU(~), ft MSL) 1448.48 
Flow at Downstream E R ~  o Model QU N c s) E 8770.00 
Water Elevation at Downs ream ~ n 6  ok hbdel (YU(N), ft MSL) 1223.25 

River 
Location 

?&! 1 

Water 
S rfacg 
~yevatlon 

'fft MSL) --------- 
1448.48 
1424.20 
1406.09 
1373.06 
1360.62 
1356.48 
1352.36 
1348.26 
1344.18 
1340.10 
1336.03 
1331.90 
1305.57 
1288.49 
1267.90 
1266.82 
1259.87 
1249.18 
1239.44 
1224.73 

Flow 
Velocity 

Flow 
Area 

Maximum Fr~ude Number 
Cross-Section of Maxlm Number (IFR) 
Minimum Frpude Numer 
Cross-Section of Mlnim Number (IFM) 

;%th Including 

Storage 
BT 
(ft) - - - - - - - - - 

Flow Mannings 
n 

CMM 
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Time .oooo 
Tlme iq !  ,DTH& .0807 
N mber o ter tions Re ired after Time Step Reduction (ITERR) 
~ Y o w  at U stream End ofyodel QU 1 cfs) 5000.00 
Water ~leeatlon at U stream ~ n b  ok hbdel kYU(1). ft MSL) 1448.48 
Flow at Downgtream E R ~  of Model QU N c s) 8770.00 
water Elevation at Downstream ~ n d  ok kbdel (YU(N), ft MSL) 1223.45 

River 
Location 

74,: 1 

Water 
S rface 
Elfevatlon 

ft MSL) 

1448.48 
1424.20 
1406.09 
1373.06 
1360.62 
1356.48 
1352.36 
1348.26 
1344.18 
1340.10 
1336.03 
1331.90 
1305.57 
1288.49 
1267.90 
1266.82 
1259.87 
1249.18 
1239.44 
1224.76 

Flow 
Velocity 

Flow 
Area 

Channel 

241th 

B 
(ft) --------- 

R%th Including 

Storage 
BT 
(ft) --------- 

2118. 
2652. 
4108. 
13062. 
8218. 
8053. 
8037. 
8115. 
8205. 
8208. 
7983. 
7152. 
1420. 
3777. 
1330. 
10806. 
9677. 
2220. 
2573. 
1820. 

Maximum F ~ u d e  Number JFRDM) 
~ro$s-~eccion of Maxlm m Froude Number (IFR) 
Minimum F Qude Number JFRML 
cross-secflon of Mlnlm m F oude Number (IFM) 

Flow Mannings 
n 

cm 
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T jme .oooo 
m e  &?24  HA .0800 N mber o ter tions R ire after Time Step Reduction (ITERR) 1 
Frow at U stream End oz%ode? cfs) 5000.00 
W ter ~leeatron at U stream EnbQzil~bdel hYU(1). ft MSL) 1448.48 
~ f o w  at Dow ~ t r e a  E R ~  o Model QU N c s) E 8770.00 
Water Elevaglon at Downs ream ~ n 6  ok fibdel (YU(N), ft MSL) 1223.62 

River 
Location 

Water 
S rface 
~Yevatlon 
Y 
(ft MSL) --------- 

Flow 
Velocity 

Flow Channel 
Area 

tfP8th 

Maximum F pude Number JFRDM) 
croqs-secglon of Maxlm m Froude Number (IFR) 
Mlnlmum Frpude Number 
Cross-Sectlon of Mlnlm A""& m F oude Number (IFM) 

tfn8th Including 
Storage 
BT 
(ft) --------- 

2118. 
2652. 
4108. 
13062. 
8218. 
8053. 
8038. 
8116. 
8205. 
8208. 
7983. 
7152. 
1420. 
3777. 
1330. 
10806. 
9677. 
2220. 
2573. 
1844. 

Flow Mannings 
n 

CMM 
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T jme 2.0000 
~ i m e  .0800 0 

5000.00 
ft MSL) 1448.48 

8770.00 
1225.46 

Rive 
~ocaEion 

Water 
S rface 
~Yevatlon 

Flow 
Velocity 

Flow 
Area 

Channel 
$!tith 

Maximum Fr~ude Number AFRDM) 
Cro~s-Sectlon of Maxlm m Froude Number (IFR) 
Mlnlmum Frgude Number AFWk Cross-Sectlon of Mlnlm m F oude Number (IFM) 

a!%th Including 
Storage 
BT 
(ft) ------ --- 

2118. 
2652. 
4109. 
13066. 
8220. 
8057. 
8044. 
8121. 
8211. 
8213. 
7987. 
7153. 
1422. 
3777. 
1330. 
10806. 
9679. 
2224. 
2577. 
2245. 

Flow Mannings 
n 

CMM 
--------- 
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Time 4.0000 
Tl- 4tTHk .0800 
N mber 0 er tion ire after Time Step Reduction (ITERR) 0 FYOW at u stream En8 kZ?i0def dQKJJl&6d~$~jyU(1), ft MSL) 5ooo.oo 
Water Eleeatlon at U stream En 1448.48 
Flow at Downqtream E R ~  of Model C S) 8770.00 
water Elevation at Downstream ~nh~%~kbdel (YU(N), ft MSL) 1226.14 

River 
Location 

Water 
S rface 
Erevation 

ft MSL) 1 - - - , - - - - 

Flow 
Velocity 

Flow 
Area 

Channel 
ZPijlth 

Maximum Frpude Number AFRDM) 
Cyo$s-Sectlo of Maxlm m Froude Number (IFR) 
Mlnmum FrOuae Numey 11""k Cross-Section of Mlnlm m F oude Number (IFM) 

28th Including 
Storage 
BT 
(ft) --------- 

2118. 
2652. 
4109. 
13066. 
8221. 
8056. 
8044. 
8122. 
8213. 
8214. 
7988. 
7153. 
1422. 
3777. 
1330. 
10806. 
9679. 
2224. 
2577. 
2423. 

Flow Mannings 
n 

CMM 
--------- 
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a - - - - - - - - - - - - - - -  NEXT CYCLE - - - - - - - - - - - - - - - 
Time 6.0000 
m e  824 $DTH~ .0800 
Number o ter tions Re i ed after Time Step Reduction (ITERR) 0 
Flow at U stream End of%osel 6QU&1h6d~f~) 5000.00 
Water letatlon at U stream En 0 &YU(l), ft MSL) 1448.48 
F1 w aF Downstream E R ~  of Model c s) 8770.00 
wager Elevation at Downstream ~nh~!&~hbdel (YU(N) , ft MSL) 1226.54 

River 
Location 

Water 
Surf ace 
Elevation 

x 
(ft MSL) --------- 

Flow 
Velocity 

Flow 
Area 

Channel 

$?Nth 

Maximum Frpude Number 4FRDM) 
Cro$s-Sectlo of Maxlm m Froude Number (IFR) 
Mlnlmum ~rpuae Number AF"i Cross-Sectlon of Mlnlm m F oude Number (IFM) 

R%th 
Including 
Storage 
BT 
(ft) --------- 

2118. 
2652. 
4109. 
13066. 
8220. 
8057. 
8044. 
8122. 
8212. 
8214. 
7987. 
7153. 
1422. 
3777. 
1330. 
10806. 
9679. 
2224. 
2577. 
2533. 

Flow Mannings 
n 

CMM 
--------- 
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Time 8.0000 
Tune AEb reTI-Ib .o8oo 
Number o er tions Re i e after Time Step Reduction (ITERR) 0 
Flow at " stream End of%obeP bQUh1kbdgfb) 5000.00 
Water ~leeatlon at U stream En o IYU(l), ft MSL) 1448.48 
Flow at Dow qtrea E R ~  of Model QU N c s) 8770.00 

a Water  levat ti on at Downstream ~ n d  oh kbclel (YU(N), ft MSL) 1226.82 

Rive 
~ocation 

Water 
S rface 
~Yevatlon 

Tft MSL) --------- 

Flow 
Velocity 

Flow 
Area 

Channel 

m t h  

Maximum Frpude Number AFRDM) 
Cross-Sectlon of Maxlm m Froude Number (IFR) 
Mlnlmum F pude Number AFRMk 
cross-seczlon of Mlnlm m F oude Number (IFM) 

Storage 
BT 
(ft) --------- 

2118. 
2652. 
4109. 
13066. 
8221. 
8056. 
8044. 
8122. 
8213. 
8214. 
7988. 
7153. 
1422. 
3777. 
1330. 
10806. 
9679. 
2224. 
2577. 
2611. 

Flow Mannings 
n 

CMM 
------- -- 
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River 
Location 

7A!] --------- 
3.500 
4.053 
4.742 
5.936 
6.380 
6.530 
6.680 
6.830 
6.980 
7.130 
7.280 
7.430 
8.420 
9.183 
9.921 
10.226 
10.530 
10.830 
11.130 
11.430 

Wat r s dace 
~Yevatlon 

ft MSL) 1 - - - - - - - - 

Flow 
Velocity 

Flow 
Area 

Channel ; n i ~ ~ ~  

Maximum Frgude Number AFRDM) 
Cross-Sectlo of Maxlm m Froude Number (IFR) 
Mlnlmum ~rgule Number A""& Cross-Section of Minlm m F oude Number (IFM) 

%%th 
Including 
Storage 
BT 
(ft) --------- 

2118. 
2652. 
4109. 
13066. 
8220. 
8057. 
8044. 
8122. 
8212. 
8214. 
7987. 
7153. 
1422. 
3777. 
1330. 
10806. 
9679. 
2224. 
2577. 
2672. 

Flow Mannings 
n 

CMM 
- - - - - - - - - 

.0718 

.0500 

.I300 

.I400 

.I272 

.I272 

.I270 
-1267 
.I263 
.I256 
.I246 
.I243 
.0700 
.I400 
.0500 
.I599 
.I500 
.0800 
.0800 
.I472 
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- - - - - - - - - - - - - - -  NEXT C Y C L E - - - - - - - - - - - - - - -  a 
Time 12.0000 
Tlme ST:) DTH .0800 Number oP fterations Re ire? after Time Step Reduction (ITERR) 0 
Flow at U stream End ofqode cfs) 5000.00 
water ~levatlon at u stream mbQ8k1Aaael &YU(I), ft MSL) 1448.48 
Flow at Downstream E R ~  of Model &QLJ$NAa&ls)(yU(N), 

MsL) 8770.00 
Water Elevation at Downstream En 1227.20 

Rive 
~ocagion 

1 --------- 
3.500 
4.053 
4.742 
5.936 
6.380 
6.530 
6.680 
6.830 
6.980 
7.130 
7.280 
7.430 
8.420 
9.183 
9.921 
10.226 
10.530 
10.830 
11.130 
11.430 

Wat r 
surzace 
Elevatlon 
Y 
(ft MSL) --------- 
1448.48 
1424.20 
1406.09 
1373.06 
1360.62 
1356.48 
1352.36 
1348.26 
1344.18 
1340.10 
1336.04 
1331.90 
1305.58 
1288.49 
1267.90 
1266.82 
1259.87 
1249.19 
1239.44 
1227.49 

Flow 
Velocity 

v 
(ft/s) ---- ----- 

2.23 
2.16 
1.14 
.75 
.93 
.93 
.93 
-93 
-93 
.93 
.94 

1.04 
2.42 
1.24 
1.32 
.67 
.79 

2.17 
2.05 
.75 

Flow 
Area 

A 
(sq ft) - - - - - - - - - 

2242. 
2323. 
7679. 
11722. 
9458. 
9395. 
9397. 
9432. 
9464. 
9439. 
9294. 
8411. 
3632. 
7064. 
6635. 

13109. 
11142. 
4049. 
4292. 

11778. 

Channel 
SP%th 
B 
(ft) --------- 

2118. 
2652. 
4109. 
13066. 
8221. 
8056. 
8044. 
8122. 
8213. 
8214. 
7988. 
7153. 
1422. 
3777. 
1330. 

10806. 
9679. 
2224. 
2577. 
2720. 

~aximum F pude Number JFRDM) 
cro$s-secElon of Maxlm m Froude Number (IFR) 
Mlnlmum Frpude Number JF"l- Cross-Sectlon of Mlnlm m F oude Number (IFM) 

;?%th 
Including 
Storage 
BT 
(ft) --------- 

2118. 
2652. 
4109. 
13066. 
8221. 
8056. 
8044. 
8122. 
8213. 
8214. 
7988. 
7153. 
1422. 
3777. 
1330. 

10806. 
9679. 
2224. 
2577. 
2720. 

Flow 

?:$:pO --------- 
5.000 
5.006 
8.780 
8.778 
8.782 
8.782 
8.782 
8.781 
8.782 
8.782 
8.782 
8.786 
8.785 
8.785 
8.785 
8.787 
8.796 
8.796 
8.796 
8.778 

Mannings 
n 

CMM 
- - - - - - - - - 

.0718 

.0500 

.I300 

.I400 

.I272 
-1272 
.I270 
.I267 
.I263 
.I256 
.I246 
.I243 
.0700 
.I400 
.0500 
.I599 
.I500 
.0800 
.0800 
.I484 
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Time 14.0000 
m e  6'€$4 ~ T H A  .o800 
Number o ter tions Re ired after Time Step Reduction (ITERR) 0 
Flow at U stream End ofqodel C S) 5000.00 
a t e   leat ton at u stream ~n6~;h'k6def /Yu(l), ft Msl) 1448.48 
F1 w at Downgtream E R ~  of Model QU N c s) 8770.00 
wager Elevation at Downstream ~ n 6  ok kbdel (YU(N), ft MSL) 1227.34 

Rive 
~ocagion 

Water 
S rface 
Elfevation 
Y 
fft MSL) 

Flow 
Velocity 

Flow 
Area 

Channel 
%8th 

Maximum Fr~ude Number JFRDM) 
Cro$s-Sectio of Maxlm m Froude Number (IFR) 
Minimum F Quae Number JFRM) 
cross-SecElon of Mlnim m Froude Number (IFM) 

%%th Including 
Storage 
BT 
(ft) --------- 

Flow Manning~ 
n 

CMM 



BOSS DAMBRK version 2.00 
PROJECT TITLE ' 72-HR =277,288 FLOW SOUTH 
PROJECT NUMBER 1 885148%' 

PAGE 52 

4/14/1990 

Time 16.0000 
Time 6TP ~ V T H ~  .oaoo 
N mber o er tions Re ired fter Time Step Reduction (ITERR) 0 cfs) d o w  at u stream End o~qodel l ~ ~ ~ l ~ ~ ~ ~ ~  50oo.00 
w ter  legation at u s ream $YU(I), ft MSL) 1448.48  bow at Down~tream E R ~  o Mo8El QU N c s) E 8770.00 
Water Elevation at Downs ream ~ n 6  oh kbdel (YU(N), ft MSL) 1227.45 

Rive 
~ocaEion 

Water 
S rfacg  yev vat ion 
Y 
(ft MSL) --------- 
1448.48 
1424.20 
1406.09 
1373.06 
1360.62 
1356.48 
1352.36 
1348.26 
1344.18 
1340.10 
1336.04 
1331.90 
1305.58 
1288.49 
1267.90 
1266.82 
1259.87 
1249.19 
1239.44 
1227.71 

Flow 
Velocity 

v 
(ft/s) --------- 

Flow 
Area 

Channel 
8PEth 
B 
(ftl 

Maximum Frpude Number AFRDM) 
Cro~s-Section of Maxlm m Froude Number (IFR) 
Minlmum Frpude Number A""& Cross-Section of Mlnlm m F oude Number (IFM) 

8P%th 
Including 
Storage 
BT 
(ft) --------- 

2118. 
2652. 
4109. 
13066. 
8221. 
8056. 
8044. 
8122. 
8213. 
8214. 
7988. 
7153. 
1422. 
3777. 
1330. 
10806. 
9679. 
2224. 
2577. 
2793. 

Flow 

?;+:yo --------- 
5.000 
5.006 
8.780 
8.778 
8.782 
8.782 
8.782 
8.781 
8.782 
8.782 
8.782 
8.786 
8.785 
8.785 
8.785 
8.787 
8.796 
8.796 
8.796 
8.782 

Mannings 
n 

CMM 
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- - - - - - - - - - - - - - -  NEXT C Y C L E - - - - - - - - - - - - - - -  

18.0000 
.0800 

(ITERR) 0 5000.00 , ft MSL) 1448.48 
8770.00 

ft MSL) 1227.55 

River 
Location 

$if 1 

Water 
Surf acg 
Elevatlon 
I 
(ft MSL) 

Flow 
Velocity 

v 
(ft/s) --------- 

Flow Channel 
Area 

;Pith 

Maximum Frpude Number AFRDM) 
Cro$s-Section of Maxim m Froude Number (IFR) 
Minimum Frpude Number 
Cross-Section of Minim A""& m F oude Number (IFM) 

$%th 
Including 
Storage 
BT 
lft) 

Flow Mannings 
n 

CMM 
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Time 20.0000 
m e  $ma 

.0800 
Number o ter tions Re ired 0 
Flow at U stream End ofL$iodel 5000.00 
w ter ~legatlon at u stream , ft MSL) 1448.48  pow at Downstream E R ~  of Model 8770.00 
Water Elevation at Downstream En 1227.63 

River 
Location 

'f6f 1 

Water 
S rfacg 
~Yevatlon 

jft MSL) --------- 

Flow 
Velocity 

Flow 
Area 

Channel 

$?%th 

Maximum Frpude 
Cross-Sectlon Number (IFR) 
Mlnlmum Frpude 
Cross-Sectlon oude Number (IFM) 

%%th Including 

Storage 

--------- 
2118. 
2652. 
4110. 
13066. 
8221. 
8056. 
8044. 
8122. 
8213. 
8214. 
7988. 
7153. 
1422. 
3777. 
1330. 
10806. 
9679. 
2224. 
2577. 
2846. 

Flow Mannings 
n 

CMM 
--------- 
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Time 22.0000 
Tlme 69 ~ D T H ~  .oaoo 
Number o ter tions Re ired after Time Step Reduction (ITERR) 0 
Flow at U stream End ol%odel C S) 5000.00 
Water ~letatlon at Ugs ream Qu 'l(6def W(1), ft MSL) 1448.48 
Flow at Downstream B d of Mode4 bU N 8770.00 
Water Elevation at Downstrea?Enl 04 k6d~f~)pU(N), ft MSL) 1227.70 

River 
Location 

Water 
Surf ace 
Elevation 

Y 
(ft MSL) -------- - 

Flow 
Velocity 

Flow 
Area 

Channel 

@%th 

Maximum F pude Number AFRDM) 
cross-secflon of Maxim m Froude Number (IFR) 
Minlmum Frpude Number IIFR"l- Cross-Sectlon of Mlnim m F oude Number (IFM) 

;?%th Including 

Storage 
BT 
(ft) --------- 

2118. 
2652. 
4110. 
13066. 
8220. 
8057. 
8044. 
8122. 
8212. 
8214. 
7987. 
7153. 
1422. 
3777. 
1330. 
10806. 
9679. 
2224. 
2577. 
2867. 

Flow Mannings 
n 

CMM 
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Time 24.0000 
Tlme 2 4tTHA .0800 
Number o er tions Re ired after Time Step Reduction (ITERR) 0 
F1 w at U stream End of%odel QU 1 c s) 5000.00 
wager Eletatlon at U stream End 04 hdef YU(l), ft MSL) 1448.48 
Flow at Dow -+ream E R ~  of Mode 8771.54 
Water  levae el on at Downstream End~~&'h6dnf')(YU(N), tt MSL) 1227.75 

Rive 
~ocaEion 

1 

Wat r s r%ace 
~revatlon 

Flow 
Velocity 

Flow 
Area 

Channel 

2Eth 

Maximum Frgude Number AFRDM) 
Cyoqs-Sectlo of Maxlm m Froude Number (IFR) 
Mlnlmum Frguae Number A F 9  Cross-Sectlon of Mlnim m F oude Number (IFM) 

28th 
Including 
Storage 

$Tt2----- 
2118. 
2652. 
4110. 
13066. 
8221. 
8056. 
8044. 
8122. 
8213. 
8214. 
7988. 
7153. 
1422. 
3777. 
1330. 
10806. 
9679. 
2224. 
2577. 
2882. 

Flow Mannings 
n 
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26.0000 
.0800  

(ITERR) 5000.00 0  

, ft MSL) 1448.48  
8782.14 

Water , ft MSL) 1227.80  

Maximum Frpude Number 
Cyo$s-Section of Maxlm Number (IFR) 
Mlnlmum Frpude Number 
Cross-Sectlon of Minlm Number (IFM) 
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Time 28.0000 
Time ~DTHA .0800 
Number o ter tion Re ired after Time Step Reduction (ITERR) 0 
Flow at U stream ~ n 8  of%odel cfs) 5000.00 
water Ele6ation at u stream 3ndq&:iit:~ f ~ ( 1 ) ,  ft M ~ L )  1448.48 
slow at  ow stream E R ~  of ~o e 6 8784.50 
water ~levatlon at Downs ream En o odg ')(Yu(N), ft MSL) 1227.83 

Rive 
~ocation 

Water 
Surf ace 
Elevation 

ft MSL) 
1448.48 
1424.20 
1406.09 
1373.06 
1360.62 
1356.48 
1352.36 
1348.26 
1344.18 
1340.10 
1336.04 
1331.90 
1305.58 
1288.49 
1267.90 
1266.82 
1259.87 
1249.19 
1239.44 
1228.05 

Flow 
Velocity 

Flow Channel 
Area 

R%th 
B 

Maximum F pude Number AFRDM) 
cross-SecEion of Maxlm m Froude Number (IFR) 
Mlnlmum Fr~ude Number A""& Cross-Sectlon of Mlnlm m F oude Number (IFM) 

i?Brh 
Inc uding 
Storage 
BT 
(ft) ------ --- 

Flow Mannings 
n 

CMM 
--------- 

.0718 

.0500 

.I300 

.I400 
1272 : 1272 
.I270 
.I267 
.I263 
.I256 
.I246 
.I243 
.0700 
.I400 
.0500 
.I599 
.I500 
.0800 
.0800 
.I500 
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30.0000 
.0800 

fter ~ i m e  Step Reduction (ITERR) 0 
5000.00 
1448.48 
8788.55 , ft MSL) 1227.86 

Maximum Frpude Number AFRDM) 
Cyo$s-Section of Maxlm m Froude Number (IFR) 
Mlnlmum Frpude Number IIF"L Cross-Sectlon of Mlnlm m F oude Number (IFM) 
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T jme 32.0000 
Time 5"i l e T H a  .0800 
Number 0 er tions Re ired after Time Step Reduction (ITERR) 0 
Flow at U stream End of%odel cfs) 5000.00 
water Eletatlon at u s ream ~n&~!i'h6del iYU(l), ft MsL) 1448.48 
Flow at Downstream E R ~  of Model C S) 8782.52 
Water Elevation at Downstream ~nh~!i~h6del (YU(N) , ft MSL) 1227.87 

Maximum Frpude Number AFRDM) 
Croqs-Sectio of Maxim m Froude Number (IFR) 
Minimum ~rpuae Number AF"l- Cross-Section of Mlnim m F oude Number (IFM) 
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Time 
Time "3 ~ ~ T H A  

34.0000 
.0800 

N mber o er tions Re ired after Time Step Reduction (ITERR) 0 FY w at U stream End ofqodel cfs) 5000.00 
w ?ex ~leeatlon at u stream nhQ;hlAbdel ~ ~ ( 1 1 ,  ft MSL) 1448.48 
O W  t DOW.,~,,, E R ~  O{ ~08.1 8783.18 
Water Elevat~on at Dons ream En6~;h'il6d~i~)(YU(N), ft MSL) 1227.90 

Maximum Frpude Number AFRDM) 
Cross-Section of Maxim m Froude Number (IFR) 
Minlmum Frpude Number 
Cross-Section of Mlnim A""& m F oude Number (IFM) 
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Time 36.0001 
Txme ii!':i $!TH& .0800 
N mber 0 er tions Re i ed after Time Step Reduction (ITERR) 0 FYOW at U steam End of%o8el bQU&l&6d:fs) yu(l), ft NSL) 5000.00 
W ter fleeat, n at U stream En 1448.48  bow a ~own$?ream E!?I~ of Model HQ~NA~~~s)(YU(N), ft MSL) 8795.50 
Water Elevation at Downstream En 1227.91 

Maximum F Qude Number AFRDM) 
cro*s-~ecElo of Maxlrn m Froude Number (IFR) 
Mlnlmum ~rguae Number AFRMi 
Cross-Sectlon of Mlnlm m F oude Number (IFM) 
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Time 38.0001 
Tlme #THQ .0800 
N mber 0 er tions Re i e after Time tep Reduction (ITERR) 0 FYOW at u stream End oe%06eP cf s$ 5000.00 w ter Eletatlon at u s ream EndQ:&'kbdel ~YU(I), ft MSL) 1448.48 
~ f o w  at Dow stream E R ~  of Model QU N c s) 8795.47 
Water Elevation at Downstream ~ n 6  04 fibdel (YU(N), ft MSL) 1227.93 

Maximum Fr~ude Number JFRDM) 
Cyo$s-Sectlo of Maxlm m Froude Number (IFR) 
Mlnlmum Frpuae $umber J F q  
Cross-Sectlon o Mlnlm m F oude Number (IFM) 
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40.0002 
.0800 

Re ire fter Time Step Reduction (ITERR) 0 
End o$%ode% pil)l cfs) 5000.00 
at U s ream n o bdel &YU(l), ft MSL) R 1448.48 

E d of Mo e QU N c s) 8795.18 
Downstream Enh 04 hbdel (YU(N), ft MSL) 1227.94 

River 
Location 

--------- 
3.500 
4.053 
4.742 
5.936 
6.380 
6.530 
6.680 
6.830 
6.980 
7.130 
7.280 
7.430 
8.420 
9.183 
9.921 
10.226 
10.530 
10.830 
11.130 
11.430 

Water 
Surf ace 
Elevation 

.fft MSL) --------- 
1448.48 
1424.20 
1406.09 
1373.06 
1360.62 
1356.48 
1352.36 
1348.26 
1344.18 
1340.10 
1336.04 
1331.90 
1305.58 
1288.49 
1267.90 
1266.82 
1259.87 
1249.19 
1239.44 
1228.14 

Flow 
Velocity 

Flow 
Area 

Channel 
;%th 

Maximum Fr~ude Number LFRDM) 
Croqs-Sectlo of Maxlm m Froude Number (IFR) 
Mlnlmum ~rpuae Number 
Cross-Sectlon of Mlnlm dF"k m F oude Number (IFM) 

%th 
Including 
Storage 
BT 
(ft) - - - - - - - - - 

2118. 
2652. 
4111. 
13068. 
8221. 
8059. 
8045. 
8124. 
8213. 
8215. 
7988. 
7154. 
1422. 
3777. 
1330. 
10806. 
9679. 
2224. 
2577. 
2937. 

Mannings 
n 

CMM 
--------- 

.0718 

.0500 

.I300 

.I400 

.I272 

.I272 

.I270 

.I267 

.1263 

.I256 

.I246 

.I243 

.0700 

.I400 

.0500 

.I599 

.I500 

.0800 

.0800 

.I500 
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Time 42.0002 
Time $DTH, .0800 
Number o ter tion ired after Time tep Reduction (ITERR) 0 
Flow at U stream nz %%ode1 QU 1 cfs$ 5010.25 w ter ~letatlon a? u stream ~ n 6  oh hbdel YLJ(~), ft MSL) 1448.48 ,now a. mwn~tream B R ~  of Model dQ;iNhbdPis) 8790.63 
Water Elevation at Downs ream En (YU (N) , ft MSL) 1227.95 

River 
Location 

Water 
Surf ace 
Elevation 
Y 
(ft MSL) --------- 
1448.48 
1424.20 
1406.14 
1373.06 
1360.62 
1356.48 
1352.36 
1348.26 
1344.18 
1340.10 
1336.04 
1331.90 
1305.58 
1288.49 
1267.90 
1266.82 
1259.87 
1249.19 
1239.44 
1228.15 

Flow 
Velocity 

Flow 
Area 

Channel 

8%th 

Maximum Fr~ude Number JFRDM) 
Cross-Sectlon of Maxlm m Froude Number (IFR) 
Mlnlmum Fr~ude Number JF"l- Cross-Section of Mlnlm m F oude Number (IFM) 

8f)tlth 
Including 
Storage 
BT 
(ft) --------- 

Flow Mannings 
n 

CMM 
- - - - - - - - - 

.0718 

.0500 

.I300 

.I400 

.I272 

.I272 

.I270 

.I267 

.I263 

.I256 

.I246 

.I243 

.0700 

.I400 

.0500 

.I599 

.I500 

.0800 

.0800 

.I500 
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Rive 
~ocagion 

?AT,] --------- 
3.500 
4.053 
4.742 
5.936 
6.380 
6.530 
6.680 
6.830 
6.980 
7.130 
7.280 
7.430 
8.420 
9.183 
9.921 
10.226 
10.530 
10.830 
11.130 
11.430 

Water 
Surf acg 
Elevatlon 
Y 
(ft MSL) --------- 
1456.39 
1433.46 
1413.42 
1374.35 
1360.67 
1356.50 
1352.37 
1348.27 
1344.18 
1340.10 
1336.04 
1331.90 
1305.58 
1288.49 
1267.90 
1266.82 
1259.87 
1249.19 
1239.44 
1228.15 

Flow 
Velocity 

v 
(ft/s) --------- 

5.65 
5.18 
2.32 
1.15 
.93 
.94 
.94 
.93 
.93 
.93 
.95 

1.04 
2.42 
1.24 
1.32 
.67 
.79 

2.17 
2.05 
.64 

Flow 
Area 

A 
(sq ft) --------- 

47413. 
45367. 
82049. 
34407. 
9860. 
9550. 
9465. 
9462. 
9476. 
9445. 
9296. 
8412. 
3632. 
7064. 
6635. 
13109. 
11142. 
4049. 
4292. 
13673. 

Channel 
m t h  
B 
(ft) --------- 

7734. 
6399. 
17966. 
22208. 
8598. 
8201. 
8104. 
8146. 
8222. 
8218. 
7989. 
7154. 
1422. 
3777. 
1330. 

10806. 
9679. 
2224. 
2577. 
2941. 

%%th Including 
Storage 
BT 
( ft) --------- 

7734. 
6399. 
17966. 
22208. 
8598. 
8201. 
8104. 
8146. 
8222. 
8218. 
7989. 
7154. 
1422. 
3777. 
1330. 

10806. 
9679. 
2224. 
2577. 
2941. 

Flow 

?:$:yo --------- 
267.782 
234.865 
190.761 
39.474 
9.199 
8.941 
8.853 
8.815 
8.797 
8.789 
8.785 
8.787 
8.785 
8.785 
8.785 
8.787 
8.796 
8.796 
8.796 
8.796 

Mannings 
n 

CMM 
- - - - - - - - - 

.0900 

.0600 

.I400 

.I400 

.I271 

.I271 

.I270 

.I267 

.I263 

.I256 
-1246 
.I243 
.0700 
.I400 
.0500 
.I599 
.I500 
.0800 
.0800 
.I500 

Maximum F pude Number JFRDM) .41 
cross-~ecglo of Maxlm m Froude Number (IFR) 6 
Mlnlmum Frpuae Number JF"l- 03 
cross-Sectlon of Mlnlm m F oude Number 593 . . 

NONCOA~EE&ENCE OCCURRED AT CROSS-SECTION 
TT= 45.2803 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= 45.5203 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= 45.6003 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= 45.6003 DT 
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Time 45.7603 
Time "3 $tTH& .0800 
N mber o er tions Re ire after Time Step Reduction (ITERR) 6 
~ Y o w  at U stream End ofqode? cfs) 159581.20 
W ter  leta at ion at U tr am EnF$')16del pull), ft MSL) 1454.11 
~ f o w  at Dow qtream E R ~  02 Mode QU N c s) 8795.88 
water ~leva€lon at Downstream ~ n 6  04 kbdel (YU(N), ft MSL) 1227.95 

River 
Location 

1 --------- 
3.500 
4.053 
4.742 
5.936 
6.380 
6.530 
6.680 
6.830 
6.980 
7.130 
7.280 
7.430 
8.420 
9.183 
9.921 
10.226 
10.530 
10.830 
11.130 
11.430 

Wat r s dace   rev at ion 
ft MSL) 
1454.11 
1432.19 
1413.96 
1377.68 
1365.86 
1362.08 
1358.39 
1354.60 
1350.80 
1347.00 
1343.15 
1338.54 
1307.99 
1288.52 
1267.90 
1266.82 
1259.87 
1249.19 
1239.44 
1228.15 

Flow 
Velocity 

Flow 
Area 

Channel 
8Pijith 

8%th 
Including 
Storage 

$Tt) --------- 
6021. 
6115. 

18212. 
26979. 
26714. 
25968. 
26182. 
26303. 
25881. 
25428. 
24951. 
24403. 
8038. 
3786. 
1330. 

10806. 
9679. 
2224. 
2577. 
2941. 

Flow Mannings 
n 

CMM 

Maximum Frgude Number (FRDM) .39 
Cro$s-Sectlon of Maxlmum Froude Number (IFR) 6 
Mlnimum Frpude !urnbey SFRML 
Cross-Sectlon o Mlnlm m F oude Number IFM k & 2:: 

NONCO VER ENCE OCCURRED AT CROSS-SECTION 
TT= 46.2403 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= 46.4003 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= 46.4803 DT 

NONCONVERGENCE OCCURRED AT CROSS-SECTION 
TT= 46.5603 DT 
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Time 47.4403 
..me AT&$ ~ D T H A  .o800 
N mber o ter tions Re i ed after Time Step Reduction (ITERR) 3 
o w  at U stream End ofqobl ~QU&lA6dgfs)yu(1), ft nsL) 71649.79 
W ter Ele&atlon at U stream En 1452.00  bow at Downstream E R ~  of Model 

kk~hbd:f~tYU(N) , ft MSL) 
9074.72 

Water Elevation at Downstream En 1228.05 

River 
Location 

Water 
S rfa e 
EYeva~lon 

'fft MSL) --------- 

Flow 
Velocity 

Flow 
Area 

A 
(sq ft) --------- 

Channel 

Zf?%th 

Maximum Fr~ude Number AFRDM) Cyo$s-Sectlo of Maxlm m Froude Number (IFR) 
Mlnlmum F r d e  Number 11 ""1- Cross-Section of Mlnlm m F oude Number (IFM) 

Zf?%th Including 

Storage 
BT 
( ft) --------- 

5850. 
4574. 
14022. 
26427. 
25845. 
23986. 
22694. 
22680. 
24701. 
25288. 
24841. 
24331. 
24311. 
25712. 
29514. 
34079. 
30196. 
13800. 
3554. 
3033. 

Flow Mannings 
n 

CMM 
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Time 49.4404 
Time ATE) DTH .0800 
Number 08 fterktions Re ired after Time Step Reduction (ITERR) 2 
Flow at U stream nd o %ode1 cfs) 33064.21 
a t e  letatlon at u sfream EnRlllladel ~u(I), tt MSL) 1450.75 
Flow at Down~tream E R ~  of Model C S) 217836.70 

0 water Elevation at Downstream ~n6~Zh~hbdel (Y" (N) , f t MSL) 1233.85 

Rive 
~ocaEion 

Wat r' 
surFace 
Elevatlon 

Y 
(ft MSL) --------- 
1450.75 
1426.23 
1409.03 
1375.07 
1363.01 
1358.94 
1354.91 
1350.92 
1347.03 
1343.71 
1340.58 
1335.55 
1311.25 
1295.32 
1277.96 
1272.14 
1265.26 
1257.05 
1248.19 
1237.69 

Flow 
Velocity 

Flow 
Area 

Channel 

$?%th 

Maximum Fr~ude Number AFRDM) 
Cro$s-Sectlon of Maxlm m Froude Number (IFR) 
Mlnlmum Fr~ude Number 
Cross-Sectlon of Mlnlm AF"k m F oude Number (IFM) 

m t h  Including 

Storage 
BT 
(ft) ------- -- 

5756. 
3580. 
7624. 
25610. 
24821. 
22597. 
20346. 
18085. 
15843. 
15503. 
22885. 
13175. 
22984. 
20078. 
24648. 
29273. 
37723. 
30960. 
23677. 
25487. 

Flow Mannings 
n 
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Time gTT) 51.4404 
Tlme .0800 

te! f?%tion Number o 1 
Flow a t  U stream ~ n 8  21027.38 
Water ~ l e t a t l o n  a t  U 1450.20 
Flow a t  Downqtream 122242.00 
Water Elevation a t  1232.17 

River 
Location 

Water 
S r f a c e  
~ r e v a t l o n  

Y 
( f t  MSL) 

Flow 
Velocity 

Flow 
Area 

Channel 

$%th 

Maximum F r ~ u d e  Number 4FRDM) 
Grogs-Sectlon of Maxlm m Froude Number (IFR) 
Mlnlmum FrQude Number AF""l- Cross-Sectlon of Mlnlm m F oude Number (IFM) 

9 

$%th Including 

Storage 
BT 
(ft) --------- 

Flow Mannings 
n 

CMM 
--------- 

0879 : 0500 
.I241 
.I400 
.12 15 
.I207 
-1204 
.I216 
.I227 
.I238 
.I250 
1249 : 1300 
.I400 
.I543 
1516 : 1500 
.I500 
.I500 
.I500 
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Time 53.4405 
~ i m e  6TZ4 $DTHa .0800 
Number o ter tions Re ire after Time Step Reduction (ITERR) 0 
Flow at U stream End of%odef cfs) 14990.53 
Water  legation at lJ stream ~nb~;k')l6del 4YU(1), ft MSL) 1449.80 
Flow at Dow qtrea E R ~  of Model QU N c s) 66988.14 
Water ~levatlon a? Downstream ~ n 6  ok hbdel (YU(N) , ft MSL) 1231.20 

Maximum F gude Number AFRDM) 
cro$s-~ection of Maxlm m Froude Number (IFR) 
Mlnlmum Frgude Number AF"1- Cross-Section of Mlnlm m F oude Number (IFM) 
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T jme 55.4405 
Tlme h?zh .0800 
Number o ter tions Re ire after Time Step Reduction (ITERR) 1 
Flow at U stream End ofqodef cf s) 9889.87 
Water ~letatlon at u tream EndQ:L1kbdel YU (1) , ft MSL) 1449.30 
Flow at Dow qtream E R ~  of Model 

dQ:LNkbdds{~~ (N) , ft MSL) 41911.06 
Water  levat ti on at Downstream En 1231.15 

Maximum Frpude Number AFRDM) 
Cross-Section of Maxim m Froude Number (IFR) 
Minlmum Frpude Number AFRM) 
Cross-Section of Mlnim m Froude Number (IFM) 
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Time 57.4406 
m e  A ~ D T H A  .0800 
Number o ter tions Re ired after Time Step Reduction (ITERR) 0 
Flow at U stream End ofqodel dQU41A f 9389.86 w ter ~leeatlon at u~stream !in bdg S)YU(l), ft MSL) 1449.24  bow at Downgtream E d of Mo el QU N 35560.15 
Water Elevation at Downstream En1 04 kbd~f~kYU(N), ft MSL) 1231.18 

Maximum Frgude Number 
Cro$s-Sectlon of Maxlm m Froude Number (IFR) 
Minimum F gude Number 

IIFRDM) 
IIF9 cross-~ecglon of Mlnlm m F oude Number (IFM) 
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- - - - - - - - - - - - - - -  NEXT C Y C L E - - - - - - - - - - - - - - -  

Time 59.4406 
Tlme JDTHg .0800 
Number o ter tions Re ired 0 
Flow at U stream End ofqodel 8889.85 
W ter ~leeatlon at U stream En4 1449.18  bow at Downqtream E R ~  of Mode 22998.61 

a Water Elevation at Downstream En 1231.15 

River 
Location 

Wat r 
~uryace 
Elevation 

Y 
(ft MSL) ------- -- 
1449.18 
1424.58 
1406.66 
1373.37 
1361.07 
1356.94 
1352.82 
1348.71 
1344.61 
1340.52 
1336.44 
1332.29 
1308.43 
1289.55 
1274.12 
1267.66 
1260.72 
1250.91 
1240.86 
1231.47 

Flow 
Velocity 

Flow 
Area 

A 
(sq ft) --------- 

Channel 

%th 
EEth Including 

Storage 
BT 
Ift) 

Maximum Fr~ude Number JFRDM) 
Cro$s-Sectlo of Maxlm m Froude Number (IFR) 
Mlnlmum ~rguae Number JFRM) 
Cross-Sectlon of Mlnlm m Froude Number (IFM) 

Flow Mannings 
n 

CMM 
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Time 61.4406 
Tlme A ? q  ,FA .0800 
Number o er tions Re ired after Time Step Reduction (ITERR) 0 
Flow at U stream End of%odel cfs) 8389.84 w ter Elegatl n at u s ream ~n6~:klkbdel YU(I), ft MSL) 1449.12  bow at ~own~trearn E R ~  of Model 6~~k~kbdd~)(YU(N) , ft MSL) 18746.94 
Water Elevation at Downstream En 1231.18 

Maximum F pude Number JFRDM) 
cro$s-~ecilon of Maxlm m Froude Number (IFR) 
Mlnlmum F pude Number AF"l- cross-secElon of Mlnlm m F oude Number (IFM) 
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River 
Location 

Water 
Surf ace 
Elevatlon 

'fft MSL) --------- 
1449.05  
1424.49  
1406.54 
1 3 7 3 . 3 1  
1360.99 
1356.86  
1352.74 
1348.63 
1344.53 
1340.44 
1336.36  
1 3 3 2 . 2 1  
1307.74 
1289.13  
1271.82 
1267.27 
1260.33 
1250.04 
1240.23 
1231.33 

Flow 
Velocity 

Flow 
Area 

A 
(sq ft) --------- 

Channel 
%8th 

Maximum Frpude Number 
Cyo$s-Sectlon of Maxlm oude Number (IFR) 
Mlnlmum Frpude Number 
Cross-Sectlon of Mlnim oude Number (IFM) 

3 8 t h  Including 
Storage 
BT 
(ft) --------- 

3459.  
2787 .  
4603.  

14805.  
11175.  
10934.  
10745 .  
10571 .  
10347 .  

9972 .  
9278 .  
7791 .  
5561.  
3992 .  
2363. 

12108 .  
11024.  

3054.  
3426.  
6260.  

Flow Mannings 
n 

CMM 
--------- 
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4/14/1990 

T jme 65.4407 
~1.e JZZb rma .oaoo 
N mber o ter tions Re ire after Time Step Reduction (ITERR) 1 
~ Y o w  at U stream End o %ode9 cfs) 7426.54 
Water Eletation at u fream ~n6~Xk~h6del &YU(l), ft MSb) 1448.98 
Flow at Downstream E R ~  of Model QU N c s) 14035.56 
Water Elevation at Downstream ~ n 6  ok hbdel (YU(N), ft MSL) 1231.21 

Rive 
~ocaEion 

Water 
Surf ace 
Elevation 

Flow 
Velocity 

Flow 
Area 

Channel 
;ngth 

Maximum Frpude Number AFRDM) 
Cro$s-Section of Maxlm m Froude Number (IFR) 
Mlnlmum F pude Number AF"k cross-secflon of Mlnlm m F oude Number (IFM) 

88th Including 
Storage 
BT 
(ft) --------- 

Flow Mannings 
n 

CMM 
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4/14/1990 

Time 
Time izq $pH, 67.4408 

.0800 
Number o er tions Re uired 0 
,low at u 6 s t ream kdRof%odel 7093.20 
W ter Ele a lon a U s ream En 1448.93  bow at Downqtream E d of Mode 13921.74 
Water Elevation at Downstream 1231.21 

River 
Location 

Wat r 
surFace 
Elevatlon 
Y 
(ft MSL) --------- 

Flow 
Velocity 

Flow 
Area 

Channel 
$@th 

Maximum Frgude Number JFRDM) 
Cro$s-Sectlon of Maxlm m Froude Number (IFR) 
Mlnlmum F qude Number AF"L cross-secElon of Mlnlm m F oude Number (IFM) 

8?BIh Inc uding 
Storage 
BT 
(ft) --------- 

Flow Mannings 
n 

CMM 
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4/14/1990 

Time 69.4408 
.0800 6:%A7!4 $?%tions Re ired after Time Step Reduction (ITERR) 0 

Flow at U stream End ofqodel cfs) 6759.86 
water Eleeatlon at u stream En6*;l1k~del YU(I), ft MSL) 1448.87 
Flow at Downetream E R ~  o QU N f 'Ode' 6 0 kd:fs\yu(~), ft MSL) 

13727.48 
Water Elevation at Downs ream En 1231.20 

Rive 
~ocaEion 

7,ir 1 

Wat r s rzacg 
Erevatlon 

Flow 
Area 

Channel 

%th 

Maximum Frqude Number JFRDM) 
Cro$s-Sectlon of Maxlm m Froude Number (IFR) 
Mlnlmum Frqude Number dF"L Cross-Sectlon of Mlnlm m F oude Number (IFM) 

;%th Including 

Storage 
BT 
(ft) --------- 

3044. 
2738. 
4425. 
14192. 
10235. 
10019. 
9881. 
9777. 
9645. 
9387. 
8843. 
7583. 
1764. 
3902. 
1998. 
11739. 
10705. 
2887. 
3254. 
6245. 

Flow Mannings 
n 

CMM 
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4/14/1990 

Time 71.4409 
Txme 6E4 ~ ~ T E I A  .0800 
Number o er tions Re ired after Time Step Reduction (ITERR) 0 
Flow at U stream End of%odel QU 1 bd'2f~) 6426.52 
w ter ~letatlon at u stream ~ n 6  04 YU (1) , it MSL) 1448.81 
FPOW at Downstream ER. of Model QUkN cis) 12003.06 
Water Elevation at Downs ream ~ n 6  o hbde (YU(N), ft MSL) 1231.20 

River 
Location 

76: 1 

Water 
Surf ace 
Elevatlon 

Flow 
Velocity 

Flow 
Area 

Channel 
%th 

Maximum Frgude Number IIFRDM) 
Cyo$s-Sectlo of Maxlm m Froude Number (IFR) 
Mlnlmum ~rguae Number IIF"i Cross-Sectlon of Mlnim m F oude Number (IFM) 

Storage 
BT 
(ft) --------- 

Flow Manning~ 
n 

CMM 
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4/14/1990 

Time 73.4409 
Tlme 6Eh rp~a .0800 
N mber o er tions R ired after Time Step Reduction (ITERR) 1 
~ Y o w  at U stream End o?%odel c s 6093.18 
water ~letatlon at u tream ~n6~;hl 6def )YU(~), ft MSL) 1448.75 
Flow at Downstream ERB of Model QUiN cis) 11321.00 
water Elevation at Downstream ~ n 6  o kbde (YU(N), ft MSL) 1231.20 

Maximum Frgude Number JFRDM) 
Cro$s-Sectlo of Maxlm m Froude Number (IFR) 
Mlnlmum F guae Number JF"l- cross-section of Mlnlm m F oude Number (IFM) 
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4/14/1990 

Time 75.4410 
Time &"b $eTliA .0800 
Number 0 er tions R ired after Time Step Reduction (ITERR) 0 
Flow at U stream End o?%odel cfs) 5759.84 
water Ele@ation at u stream ~nb~%&'k6del , ft MSL) 1448.67 
F1 w a Downstream E R ~  of Model C S) 11247.33 
wager Elevation at Downstream ~nA~;&~kbdel (YU (N) , f t MSL) 1231.21 

Rive 
~ocagion 

74; 1 

Water 
Surf ace 
Elevation 

Tft MSL) --------- 
1448.67 
1424.28 
1406.23 
1373.15 
1360.78 
1356.64 
1352.52 
1348.42 
1344.33 
1340.25 
1336.17 
1332.02 
1305.96 
1288.72 
1269.72 
1267.03 
1260.10 
1249.60 
1239.80 
1231.30 

Flow 
Velocity 

Flow 
Area 

Channel 

;?%th 

Maximum F pude Number JFRDM) 
cro$s-secElon of Maxlm m Froude Number (IFR) 
Mlnlmum FrQude Number JF"l- Cross-Sectlon of Mlnlm m F oude Number (IFM) 

28th 
Including 
Storage 
BT 
(ft) --------- 

Flow 

?:$:Po 

Mannings 
n 

CMM 
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4/14/1990 

Time 77.4410 
m e  fDTHa .0800 
Number o ter tions Re i ed fter Time Step Reduction (ITERR) 0 

cfs) 
 low at u stream End of(Slohe~n~;~l~6del YU(l), ft MSL) 

5426.50 
W ter ~letatlon at U stream 1448.59  bow at DOW vtream E R ~  of MO e QU N 10890.16 
water ~levatlon at  owns stream ~ n d  oh hddstYU(N), ft MSL) 1231.20 

River 
Location 

Water 
S rface 
~Yevatlon 

'fft MSL) --------- 

Flow 
Velocity 

Flow 
Area 

Channel 

%8th 

Maximum Frpude Number JFRDM) 
Cro$s-Sectlon of Maxlm m Froude Number (IFR) 
Mlnlmum Frgude Number JF"l- Cross-Sectlon of Mlnlm m F oude Number (IFM) 

88th Including 

Storage 
BT 
(ft) --------- 

2390. 
2676. 
4212. 
13527. 
9168. 
8997. 
8935. 
8930. 
8916. 
8792. 
8411. 
7359. 
1604. 
3841. 
1563. 
11244. 
10146. 
2531. 
2891. 
6200. 

Flow Mannings 
n 

CMM 



BOSS DAMBRK version 2.00 277,288 FMW SOUTH 
PROJECT TITLE ' 72-HR 
PROJECT NUMBER 1 885148% 

PAGE 84 
4/14/1990 

Time 79.4411 
Tlme #" 4p.a .osoo 
N mber o er tions Re ired after Time Step Reduction (ITERR) 0 
F ~ O W  at U stream gnd ofl$lodel C S) 5093.16 
W ter ~legatlon a U s ream EnF&lltiidef YU(l), ft MSL) 1448.50 
F ~ O W  at mwn~tream E R ~  of .ode d~zi~)l;d:iS) 10366.78 
Water Elevation at Downstream En (YU (N) , ft MSL) 1231.20 

Maximum F pude Number AFRDM) 
cross-secElon of Maxlm m Froude Number (IFR) 
Minimum F pude Number A""& cross-~ecglon of Mlnlm m F oude Number (IFM) 

?Jormalized conservation of mass as percent of maximum flow 
in reach = -.02 

ROUTING COMPLETED : ------------------- 
Number of Time Steps Used (KTIME) 
Maximum Number of Time Steps Allowed 
Total Time of Flood Routing (TT, hr) 
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BOSS DAMBRK version 2.00 
PROJECT TITLE : 72-HR 277,288 FLOW SOUTH 
PROJECT NUMBER : 885148% 

Time 
Z%Rt 
K 
-----. 

Ela sed 
~ l m g  

'fa:{") --------- 

Station 1 
Water 
Surface 
Elevatlon 
YC K 1 
rf4 ~ S L )  

Station 2 
Water 
Surf ace 
Elevatlon 
YC K 2 (d ksL) --------- 

1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 
1408.25 

Station 3 
Water 
Surface 
Elevat on 
YC K 3i 
(f4 kS ) --------- 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 
1385.81 

station 4 
Water 
Surface 
Elevatlon 
YC K 4 
(f4 kSL) --------- 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 
1362.84 

Station 5 
Water 
Surf ace 
Elevatlon 
YC K 5 
(f4 kSL) ---- - ---- 
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station 6 
Water 
Surface 
Elevatlon 
YC(K 6 
( ft ksL) --------- 
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BOSS DAMBRK version 2.00 
PROJECT TITLE ' 72-HR 277,288 FLOW SOUTH 
PROJECT NUMBER 885148% 

Time 
%ERt 

Ela sed 
~ l m g  

TTP (K) 
Ihr) 

Station 1 
Wat r s =?ace 
~revatlon 
YC K 1 
(f4 k~t) --------- 
1448.81 
1448.81 
1448.81 
1448.81 
1448.80 
1448.80 
1448.80 
1448.80 
1448.79 
1448.79 
1448.79 
1448.78 
1448.78 
1448.78 
1448.78 
1448.77 
1448.77 
1448.77 
1448.77 
1448.76 
1448.76 
1448.76 
1448.76 
1448.75 
1448.75 
1448.75 
1448.75 
1448.74 
1448.74 
1448.74 
1448.73 
1448.73 
1448.73 
1448.73 
1448.72 
1448.72 
1448.72 
1448.71 
1448.71 
1448.71 
1448.71 
1448.70 
1448.70 
1448.70 
1448.69 
1448.69 
1448.69 
1448.69 
1448.68 
1448.68 

Station 2 
Water 
Surface 
Elevatlon 
YC K 2 
(fi ksk) --------- 
1408.56 
1408.55 
1408.55 
1408.55 
1408.55 
1408.54 
1408.54 
1408.54 
1408.54 
1408.53 
1408.53 
1408.53 
1408.53 
1408.53 
1408.52 
1408.52 
1408.52 
1408.52 
1408.51 
1408.51 
1408.51 
1408.51 
1408.50 
1408.50 
1408.50 
1408.50 
1408.49 
1408.49 
1408.49 
1408.49 
1408.48 
1408.48 
1408.48 
1408.48 
1408.47 
1408.47 
1408.47 
1408.46 
1408.46 
1408.46 
1408.46 
1408.45 
1408.45 
1408.45 
1408.45 
1408.44 
1408.44 
1408.44 
1408.44 
1408.43 

Station 3 
Water 
Surf ace 
Elevatlon 
YC K 3 
( ft! ksL) --------- 
1385.88 
1385.88 
1385.88 
1385.88 
1385.88 
1385.88 
1385.88 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.87 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.86 
1385.85 
1385.85 
1385.85 
1385.85 
1385.85 
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BOSS DAMBRK version 2.00 PAGE 112 
PROJECT TITLE ' 72-HR =277,288 FLOW SOUTH 
PROJECT NUMBER i 8851489~ 4/14/1990 

Time Ela sed Station 1 Station 2 Station 3 Station 4 Station 5 Station 6 
ste T ~ E  Water Water Water Water Water Water 
couRt Surface Surface Surfacg Surfacg Surfacg Surface 

Elevatlon Elevatlon Elevatlon Elevatlon Elevatlon Elevatlon 
K Y K 1  C K 2  YC K 3 YC K 4 YC K 5 YC(K 6 TEEK) ($4 fish yf4 hsl) (f4 fist) (f4 fist) (f4 fisL) (ft fist) _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  ________- _ _ _ _ _ _ _ _ _  ______--- _ _ _ _ _ _ _ _ _  ------_-- _ _ _ _ _ _ _ _ _  

1000 79.361 1448.51 1408.30 1385.83 1362.92 1292.17 1231.20 
1001 79.441 1448.50 1408.30 1385.83 1362.92 1292.17 1231.20 

79.521 1448.50 1408.29 1385.82 1362.91 1292.17 1231.20 
loo2 1003 79.601 1448.50 1408.29 1385.82 1362.91 1292.17 1231.20 
1004 79.681 1448.49 1408.29 1385.82 1362.91 1292.17 1231.20 
1005 79.761 1448.49 1408.28 1385.82 1362.91 1292.17 1231.20 
1006 79.841 1448.48 1408.28 1385.82 1362.91 1292.16 1231.20 
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PROJECT TITLE ' 72-HR =277,288 FLOW SOUTH 
PROJECT NUMBER i 8851488~ 4/14/1990 

Time Ela sed Sfat'on 1 Sfation 2 Sfation 3 Sfat'on 4 Sfation 5 Station 6 
~ t e  ~ l m g  Dlsciarge Discharge Dlscharge Dlsciarge Discharge Discharge 

TTP (K) 
(hr) I TEi3HI) 3 TZ15i3) ? E 4 5 3 )  ?Z45Z3) _ _ _ _ _ _ _ _ _  _________  ____-___- --------- -----___- --------- --------- --------- 

100 7.920 5.00 5.01 8.78 8.78 8.78 8.77 
101 8.000 5.00 5.01 8.78 8.78 8.78 8.77 

8.080 5.00 5.01 8.78 8.78 8.78 8.77 $83 8.160 5.00 5.01 8.78 8.78 8.78 8.77 
104 8.240 5.00 5.01 8.78 8.78 8.78 8.77 
105 8.320 5.00 5.01 8.78 8.78 8.78 8.77 
106 8.400 5.00 5.01 8.78 8.78 8.78 8.77 
107 8.480 5.00 5.01 8.78 8.78 8.78 8.77 

$8: 8.560 5.00 5.01 8.78 8.78 8.78 8.77 
8.640 5.00 5.01 8.78 8.78 8.78 8.77 

110 8.720 5.00 5.01 8.78 8.78 8.78 8.77 
111 8.800 5.00 5.01 8.78 8.78 8.78 8.77 

$:3 8.880 5.00 5.01 8.78 8.78 8.78 8.77 
8.960 5.00 5.01 8.78 8.78 8.78 8.77 

114 9.040 5.00 5.01 8.78 8.78 8.78 8.77 

3:: 9.120 5.00 5.01 8.78 8.78 8.78 8.77 
9.200 5.00 5.01 8.78 8.78 8.78 8.77 

117 9.280 5.00 5.01 8.78 8.78 8.78 8.77 
118 9.360 5.00 5.01 8.78 8.78 8.78 8.77 
119 9.440 5.00 5.01 8.78 8.78 8.78 8.77 
120 9.520 5.00 5.01 8.78 8.78 8.78 8.77 
12 1 9.600 5.00 5.01 8.78 8.78 8.78 8.77 

9.680 5.00 5.01 8.78 8.78 8.78 8.77 $23 9.760 5.00 5.01 8.78 8.78 8.78 8.77 
124 9.840 5.00 5.01 8.78 8.78 8.78 8.77 

9.920 5.00 5.01 8.78 8.78 8.78 8.77 
10.000 5.00 5.01 8.78 8.78 8.78 8.77 $276 10.080 5.00 5.01 8.78 8.78 8.78 8.77 

128 10.160 5.00 5.01 8.78 8.78 8.78 8.77 
129 10.240 5.00 5.01 8.78 8.78 8.78 8.77 

10.320 5.00 5.01 8.78 8.78 8.78 8.77 $3! 10.400 5.00 5.01 8.78 8.78 8.78 8.77 
132 10.480 5.00 5.01 8.78 8.78 8.78 8.77 
133 10.560 5.00 5.01 8.78 8.78 8.78 8.77 

10.640 5.00 5.01 8.78 8.78 8.78 8.77 
134 10.720 5.00 5.01 8.78 8.78 8.78 8.77 
136 135 10.800 5.00 5.01 8.78 8.78 8.78 8.77 

10.880 
137 10.960 

5.00 5.01 8.78 8.78 8.78 8.77 

138 11.040 
5.00 5.01 8.78 8.78 8.78 8.77 
5.00 5.01 8.78 8.78 8.78 8.77 $ 2  11.120 5.00 5.01 8.78 8.78 8.78 8.77 

141 11.200 5.00 5.01 8.78 8.78 8.78 8.77 
142 11.280 5.00 5.01 8.78 8.78 8.78 8.77 

11.360 5.00 5.01 8.78 8.78 8.78 8.77 #%a 11.440 5.00 5.01 8.78 8.78 8.78 8.77 
11.520 5.00 5.01 8.78 8.78 8.78 8.77 $ 2  11.600 5.00 5.01 8.78 8.78 8.78 8.77 

147 11.680 5.00 5.01 8.78 8.78 8.78 8.77 
148 11.760 5.00 5.01 8.78 8.78 8.78 8.77 
149 11.840 5.00 5.01 8.78 8.78 8.78 8.77 
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TTP (K) 
(hr) --------- 

11.920 
12.000 
12.080 
12.160 
12.240 
12.320 
12.400 
12.480 
12.560 
12.640 
12.720 
12.800 
12.880 
12.960 
13.040 
13.120 
13.200 
13.280 
13.360 
13.440 
13.520 
13.600 
13.680 
13.760 
13.840 
13.920 
14.000 
14.080 
14.160 
14.240 
14.320 
14.400 
14.480 
14.560 
14.640 
14.720 
14.800 
14.880 
14.960 
15.040 
15.120 
15.200 
15.280 
15.360 
15.440 
15.520 
15.600 
15.680 
15.760 
15.840 

Station 4 
Dlscharge 

Sfation 5 
Dlscharge 

't$&fS44) --------- 
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PROJECT TITLE ' 72-HR 277,288 FLOW SOUTH 
PROJECT NUMBER i aa5148% 4/14/1990 

Time Ela sed Sfat'on 1 Sfation 2 Sfation 3 Sfation 4 Sfation 5 Sfation 6 
~ l m g  ~ l s c k a r ~ e  Discharge Discharge Discharge Discharge Discharge 

C K 1  'fE-fK) yc1s1E3) PgIEli$I) I PghEngl) ?g4:12&) ?E4Z1gl) _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  --_____-- _____---- ____----- --------- --------- 
31.920 5.00 5.01 8.78 8.78 8.78 8.78 %8! 32.000 5.00 5.01 8.78 8.78 8.78 8.78 

402 32.080 5.00 5.01 8.78 8.78 8.78 8.78 
32.160 5.00 5.01 8.78 8.78 8.78 8.79 283 32.240 5.00 5.01 8.78 8.78 8.78 8.79 
32.320 5.00 5.01 8.78 8.78 8.78 8.79 

405 32.400 5.00 5.01 8.78 8.78 8.78 8.79 
406 407 32.480 5.00 5.01 8.78 8.78 8.78 8.79 
408 32.560 5.00 5.01 8.78 8.78 8.78 8.79 

32.640 5.00 5.01 8.78 8.78 8.78 8.77 
409 410 32.720 5.00 5.01 8.78 8.78 8.78 8.78 
411 32.800 5.00 5.01 8.78 8.78 8.78 8.78 

32.880 5.00 5.01 8.78 8.78 8.78 8.78 
412 413 32.960 5.00 5.01 8.78 8.78 8.78 8.78 
4 14 33.040 5.00 5.01 8.78 8.78 8.78 8.79 

33.120 5.00 5.01 8.78 8.78 8.78 8.78 
415 416 33.200 5.00 5.01 8.78 8.78 8.78 8.79 
4 17 33.280 5.00 5.01 8.78 8.78 8.78 8.79 

33.360 5.00 5.01 8.78 8.78 8.78 8.79 
418 419 33.440 5.00 5.01 8.78 8.78 8.78 8.79 
420 33.520 5.00 5.01 8.78 8.78 8.78 8.79 
421 33.600 5.00 5.01 8.78 8.78 8.78 8.79 

33.680 5.00 5.01 8.78 8.78 8.78 8.77 
422 423 33.760 5.00 5.01 8.78 8.78 8.78 8.78 

33.840 5.00 5.01 8.78 8.78 8.78 8.78 
424 33.920 5.00 5.01 8.78 8.78 8.78 8.78 % 34.000 5.00 5.01 8.78 8.78 8.78 8.78 
427 34.080 5.00 5.01 8.78 8.78 8.78 8.79 
428 34.160 5.00 5.01 8.78 8.78 8.78 8.79 
429 34.240 5.00 5.01 8.78 8.78 8.78 8.79 
430 34.320 5.00 5.01 8.78 8.78 8.78 8.79 

34.400 5.00 5.01 8.78 8.78 8.78 8.79 
431 34.480 5.00 5.01 8.78 8.78 8.78 8.79 % 34.560 5.00 5.01 8.78 8.78 8.78 8.77 
434 34.640 5.00 5.01 8.78 8.78 8.78 8.78 

34.720 5.00 5.01 8.78 8.78 8.78 8.78 % 34.800 5.00 5.01 8.78 8.78 8.78 8.78 
34.880 5.00 5.01 8.78 8.78 8.78 8.79 

437 438 34.960 5.00 5.01 8.78 8.78 8.78 8.79 
439 35.040 5.00 5.01 8.78 8.78 8.78 8.79 
440 35.120 5.00 5.01 8.78 8.78 8.78 8.79 
441 35.200 5.00 5.01 8.78 8.78 8.78 8.79 
442 35.280 5.00 5.01 8.78 8.78 8.78 8.79 
443 35.360 5.00 5.01 8.78 8.78 8.78 8.79 
444 35.440 5.00 5.01 8.78 8.78 8.78 8.79 
445 35.520 5.00 5.01 8.78 8.78 8.78 8.79 

35.600 
446 35.680 

5.00 5.01 8.78 8.78 8.78 8.79 
447 5.00 5.01 8.78 8.78 8.78 8.80 
448 35.760 5.00 5.01 8.78 8.78 8.78 8.79 
449 35.840 5.00 5.01 8.78 8.78 8.78 8.80 

-- 
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Time 

EERt 
K 

Ela sed 
~ l m g  

TTP (K) 
(hr) --------- 

35.920 
36.000 
36.080 
36.160 
36.240 
36.320 
36.400 
36.480 
36.560 
36.640 
36.720 
36.800 
36.880 
36.960 
37.040 
37.120 
37.200 
37.280 
37.360 
37.440 
37.520 
37.600 
37.680 
37.760 
37.840 
37.920 
38.000 
38.080 
38.160 
38.240 
38.320 
38.400 
38.480 
38.560 
38.640 
38.720 
38.800 
38.880 
38.960 
39.040 
39.120 
39.200 
39.280 
39.360 
39.440 
39.520 
39.600 
39.680 
39.760 
39.840 

Sfat'on 2 
~ l s d a r g e  

Station 3 
Dlscharge 

?:&:43, 

Sfation 6 
Dlscharge 



BOSS DAMBRK version 2.00 
PROJECT T I T L E  : 72-HR 277,288 FLOW SOUTH 
PROJECT NUMBER : 885148gF 

T i m e  
EZRt 
K 

E l a  sed 
~ 1 m g  

T T P  (K) 
(hr) --------- 

39.920 
40.000 
40.080 
40.160 
40.240 
40.320 
40.400 
40.480 
40.560 
40.640 
40.720 
40.800 
40.880 
40.960 
41.040 
41.120 
41.200 
41.280 
41.360 
41.440 
41.520 
41.600 
41.680 
41.760 
41.840 
41.920 
42.000 
42.080 
42.160 
42.240 
42.320 
42.400 
42.480 
42.560 
42.640 
42.720 
42.800 
42.880 
42.960 
43.040 
43.120 
43.200 
43.280 
43.360 
43.440 
43.520 
43.600 
43.680 
43.760 
43.840 

S t a t i o n  2 
D l s c h a r g e  

PAGE 123 

4/14/1990 

S t a t i o n  6 
D l s c h a r g e  
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TIME TO PEAK PROFILE 



COMBINED FLOW HYDROGRAPHS 
FOR RIVER VALLEY 

30 40 50 60 70 80 
TIME (hr) 

+ at 3.500 mi m at 4.630 mi x at 5.520 mi 
at 6.300 mi 0 at 9.070 mi A at 11.570 mi 


