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ROUGHNESS CHARACTERI STI CS 

OF NATURAL CHANNELS 

By Har r y H.  Bar nes,  Jr  .  

Abst r act  

Col or  phot ogr aphs and descr i pt i ve dat a ar e pr esent ed f or  50 st r eam 

channel s f or  whi ch r oughness coef f i ci ent s have been det er mi ned .  

Al l  hydr aul i c comput at i ons i nvol vi ng f l ow i n open channel s r equi r e an 

eval uat i on of t he r oughness char act er i st i cs of t he channel .  I n t he absence 

of  a sat i sf act or y quant i t at i ve pr ocedur e t hi s eval uat i on r emai ns chi ef l y an 

ar t .  The abi l i t y t o eval uat e r oughness coef f i ci ent s must  be devel oped 

t hr ough exper i ence .  One means of  gai ni ng t hi s exper i ence i s by exami n­

i ng and becomi ng acquai nt ed wi t h t he appear ance of some t ypi cal channel s 

whose r oughness coef f i ci ent s ar e known .  

The phot ogr aphs and dat a cont ai ned i n t hi s r epor t  r epr esent  a wi de 

r ange of channel condi t i ons .  Fami l i ar i t y wi t h t he appear ance, geomet r y,  

and r oughness char act er i st i cs of  t hese channel s wi l l  i mpr ove t he engi neer ' s 

abi l i t y t o sel ect  r oughness coef f i ci ent s f or  ot her  channel s .  

I NTRODUCTI ON 

The pr i nci pal  obj ect i ve of t hi s r epor t  i s t o pr esent descr i pt i ve 

dat a and phot ogr aphs f or  50 di f f er ent  st r eam channel s f or  

whi ch r oughness coef f i ci ent s have been det er mi ned .  Thi s 

i nf or mat i on,  whi ch has been accumul at ed by t he U. S .  Geo­

l ogi cal  Sur vey dur i ng t he past  15 year s,  was pr evi ousl y avai l a­

bl e onl y i n a phot ogr aphi c sl i de l i br ar y i n t hr ee- di mensi onal  

col or .  Numer ous r equest s f or  copi es of  t he sl i des f r om or gani ­

zat i ons and pr i vat e i ndi vi dual s l ed t o t he j ust i f i cat i on f or  t he 

pr esent  r epor t .  



Al l  hydr aul i c comput at i ons i nvol vi ng f l ow i n open channel s 

r equi r e an eval uat i on of  t he r oughness char act er i st i cs of  t he 

channel  .  At  t he pr esent  st at e of  knowl edge,  t he sel ect i on of  

r oughness coef f i ci ent s f or  nat ur al  channel s r emai ns chi ef l y an 

ar t .  Ther e ar e no r esi st ance di agr ams or  quant i t at i ve r el at i on­

shi ps avai l abl e si mi l ar  t o t hose used f or  st eady f l ow i n uni f or m 

pi pes or f or t he f r i ct i onal r esi st ance of shi ps . Consequent l y t he 

abi l i t y t o eval uat e r oughness coef f i ci ent s f or  nat ur al  channel s 

r epr esent i ng a wi de r ange of  condi t i ons must  be devel oped 

t hr ough exper i ence .  

The exper i ence necessar y f or  t he pr oper  sel ect i on of  r ough­

ness coef f i ci ent s can be obt ai ned i n sever al  ways,  namel y ( 1)  t o 

under st and t he f act or s t hat  af f ect  t he val ue of  t he r oughness 

coef f i ci ent ,  and t hus acqui r e a basi c knowl edge of  t he pr obl em,  

( 2)  t o consul t  a t abl e of  t ypi cal  r oughness coef f i ci ent s f or  chan­

nel s of  var i ous t ypes ( Woodwar d and Posey,  1941) ,  and ( 3)  t o 

exami ne and become acquai nt ed wi t h t he appear ance of  some 

t ypi cal channel s whose r oughness coef f i ci ent s ar e known .  

Phot ogr aphs of channel s of known r esi st ance ar e t hus usef ul  

i n est i mat i ng t he r oughness char act er i st i cs of  si mi l ar  channel s .  

The phot ogr aphs and dat a pr esent ed i n t hi s r epor t  cover  a wi de 

r ange i n condi t i ons .  Fami l i ar i t y wi t h t he geomet r y,  appear ­

ance,  and r oughness char act er i st i cs of  t hese channel s wi l l  

i mpr ove t he engi neer ' s abi l i t y t o sel ect  r oughness coef f i ci ent s 

f or  ot her  channel s .  

To t he unt r ai ned begi nner ,  t he sel ect i on of  a r oughness 

coef f i ci ent  can be no mor e t han a guess ;  and di f f er ent  i ndi vi ­

dual s obt ai n di f f er ent  r esul t s .  Fur t her mor e,  i t  i s somet i mes 

di f f i cul t  t o convi nce ei t her  t he l ayman or  t he sci ent i st  t hat  

consi st ent l y r el i abl e r oughness coef f i ci ent s can be sel ect ed by 

t r ai ned engi neer s on t he basi s of sound j udgment and exper i ­

ence .  For t unat el y,  even t hough t he,  sel ect i on of  t he coef ­

f i ci ent s i s cl assi f i ed as an ar t ,  t he accur acy of  many sel ect i ons 

can be eval uat ed i n exact  engi neer i ng or  st at i st i cal  t er ms .  

The abi l i t y t o eval uat e t he r oughness char act er i st i cs of  

channel s i s i mpor t ant  i n t he hydr aul i c wor k of  t he U. S .  Geo­

l ogi cal  Sur vey .  Thi s abi l i t y,  f or  exampl e,  i s i nvol ved i n t he 



	

met hods ( Benson and Dal r ympl e,  1966 ;  Dal r ympl e and Ben­

son,  1966 ;  Bodhai ne,  1966 ;  Mat t hai ,  1966 ;  Hul si ng,  1966)  

whi ch ar e used i n def i ni ng t he peak di schar ge of  most  maj or  

f l oods .  For  t hi s r eason t he Sur vey mai nt ai ns a pr ogr am 

whi ch bot h t r ai ns young engi neer s i n t he eval uat i on of channel  

r oughness and t est s t he accur acy of  r oughness coef f i ci ent s by 

vet er an engi neer s .  The r esul t s of  t hese t est s as r epor t ed by 

Bai l ey and Ray ( 1966)  i ndi cat e t hat  t r ai ned engi neer s can 

sel ect  r oughness coef f i ci ent s wi t h an accur acy of  pl us or  mi nus 

15 per cent  under  most  condi t i ons .  These f act s pr ove t hat  

pr esent  met hods ar e sound but  t hat  t her e i s much r oom f or  

i mpr ovement .  A quant i t at i ve pr ocedur e f or  det er mi ni ng t he 

r oughness char act er i st i cs of  channel s has been t he goal  of  

r esear ch i n t he Sur vey and i n ot her  or gani zat i ons f or  many 

year s,  but  as yet  l i t t l e pr act i cal  success has been achi eved .  

ACKNOWLEDGMENTS 

Dat a cont ai ned i n t hi s r epor t  r epr esent  cont r i but i ons by 

many engi neer s of  t he U. S.  Geol ogi cal  Sur vey .  Much cr edi t  

i s due Hol l i st er  Johnson and Tat e Dal r ympl e who concei ved 

and pr omot ed t he Sur vey' s pr ogr am t o ver i f y r oughness 

coef f i ci ent s i n nat ur al  channel s .  

The aut hor  gr at ef ul l y acknowl edges t he advi ce and assi st -

ance of R. W. Car t er , W. R. St okes, E. D. Cobb, and R. E .  

Smi t h .  

SCOPE OF REPORT 

I nf or mat i on on t he geomet r y and r oughness char act er i st i cs 

of  50 di f f er ent  st r eam channel s i s pr esent ed i n t he r epor t .  Al l  

of  t he st r eam channel s ar e consi der ed t o be st abl e .  Sand-

channel  st r eams wer e not  i ncl uded i n t he r epor t  because 

r oughness coef f i ci ent s f or  st r eams of  t hi s t ype have been 

def i ned i n t er ms of  si ze of  bed mat er i al  and ot her  var i abl es 

( Si mons and Ri char dson,  1962)  .  

The 50 si t es i ncl ude a wi de r ange of  hydr aul i c condi t i ons 

f r om t he boul der - st r ewn mount ai n st r eam of  t he west er n 

cont er mi nous Uni t ed St at es t o t he heavi l y veget at ed f l at -

sl oped st r eam of  t he sout her n cont er mi nous Uni t ed St at es .  
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The t echni ques used i n f i el d i nvest i gat i ons at  each si t e ar e 

f i r st  di scussed i n t he r epor t .  The pr ocedur es used i n comput ­

i ng t he val ue of  t he r oughness coef f i ci ent  ar e t hen descr i bed .  

The r emai nder  of  t he r epor t  consi st s of  t he pr esent at i on of  a 

set  of  dat a and phot ogr aphs f or  each of  t he 50 si t es .  

FI ELD I NVESTI GATI ON 
Si t es wer e sel ect ed f or st udy af t er  a maj or f l ood had occur r ed 

i n a gi ven r egi on .  Each si t e met t he f ol l owi ng cr i t er i a :  

1 .  The peak di schar ge of  t he f l ood was measur ed by t he 

cur r ent - met er  met hod,  or  det er mi ned f r om a wel l - def i ned 

st age- di schar ge r el at i on ;  

2 .  Good hi gh- wat er  mar ks wer e avai l abl e t o def i ne t he wat er -

sur f ace pr of i l e at  t he t i me of  t he peak ;  

3 . Af ai r l y uni f or mr each of channel was avai l abl e near t he gage ;  

4 .  The f l ood di schar ge was wi t hi n t he channel  banks- t hat  

i s,  ext ensi ve f l ow i n f l ood pl ai ns di d not exi st .  

A t r ansi t - st adi a sur vey of  each r each was compl et ed shor t l y 

af t er  t he f l ood .  The necessar y i nf or mat i on was obt ai ned i n 

t hi s sur vey t o pl ot  accur at el y t o a common dat um ( 1)  t he 

wat er - sur f ace pr of i l e as r epr esent ed by hi gh- wat er  mar ks,  ( 2)  

a pl an vi ew of  t he r each,  ( 3)  cr oss sect i ons at  i nt er val s al ong 

t he r each .  Sur veyi ng t echni ques used i n t hi s i nvest i gat i on ar e 

descr i bed i n det ai l  by Benson and Dal r ympl e ( 1966)  .  

Phot ogr aphs of  t he .  r each wer e t aken dur i ng t he t i me of  

t he sur vey .  The phot ogr aphs shown i n t hi s r epor t  t hus 

r epr esent  condi t i ons i n t he r each i mmedi at el y af t er  t he f l ood .  

A si ze descr i pt i on of  t he bed mat er i al  at  most  of  t he si t es 

was det er mi ned by sampl i ng met hods ( Wol man,  1954)  .  These 

sampl es wer e i n gener al  t aken sever al  year s af t er  t he f l ood 

f or  whi ch t he r oughness coef f i ci ent  was det er mi ned .  The 

sampl es may or  may not  be r epr esent at i ve of  t he bed mat er i al  

at  t he t i me of  t he peak .  Fr equency di st r i but i ons of  bed-

mat er i al  si ze wer e det er mi ned by si eve anal ysi s wher e t he 

medi um si ze of  t he mat er i al  was l ess t han 50 mm and,  wher e 

t he mat er i al  was t oo l ar ge t o si eve,  by measur i ng t he i nt er ­

medi at e axi s of  par t i cl es sel ect ed at  r andom f r om t he bed 

sur f ace .  

4 



	

COMPUTATI ON OF REACH PROPERTI ES 

AND ROUGHNESS COEFFI CI ENTS 

For mul as 

Most  open- channel  f l ow f or mul as can be expr essed i n t he 

f ol l owi ng gener al  t er ms,  

Q=CA Rz S'  ( 1)  

wher e Q i s t he di schar ge,  i n cubi c f eet  per  second ;  C i s a 

f act or  of  f l ow r esi st ance ; A i s t he cr oss- sect i onal  ar ea of  t he 

channel ,  i n squar e f eet  ;  R i s t he hydr aul i c r adi us,  i n f eet  ;  

and S i s t he ener gy gr adi ent .  The Manni ng equat i on,  one 

of  t he wel l - known var i at i ons of  equat i on 1,  was used as t he 

basi s f or  comput i ng t he r each pr oper t i es and r oughness co­

ef f i ci ent s gi ven i n t hi s r epor t .  The Manni ng equat i on i s 

_ _ 1 . 486
AR

2/ 3 5112
Q'  

n 

wher e n i s a r oughness coef f i ci ent  and ot her  var i abl es i n t he 

equat i on ar e as def i ned above .  

The Manni ng equat i on was devel oped f or  condi t i ons of  

uni f or m f l ow i n whi ch t he wat er - sur f ace pr of i l e and ener gy 

gr adi ent  ar e par al l el  t o t he st r eambed,  and t he ar ea,  hydr aul i c 

r adi us,  and dept h r emai n const ant  t hr oughout  t he r each .  

For  l ack of  a bet t er  sol ut i on,  i t  i s assumed t hat  t he equat i on 

i s al so val i d f or  nonuni f or m r eaches,  i nvar i abl y f ound i n 

nat ur al  channel s,  i f  t he ener gy gr adi ent  i s modi f i ed t o r ef l ect  

onl y t he l osses due t o boundar y f r i ct i on .  The ener gy equat i on 

f or  a r each of  nonuni f or m channel  bet ween sect i ons 1 and 

2 i n f i gur e 1 i s ( see p .  J)  

( h+h, ) , = ( h+hv) 2+( hf ) 1 . 2+k( Ohv) ,  . 2 

wher e 

h =el evat i on of  t he wat er  sur f ace at  t he r espect i ve 

sect i ons above a common dat um;  

hr, = vel oci t y head at  t he r espect i ve sect i on = «V2/ 2g ;  
hf = ener gy l oss due t o boundar y f r i ct i on i n t he r each ;  

5 



						

Ah v =upst r eam vel oci t y head mi nus t he downst r eam 

vel oci t y head ;  
k( Ah v) = ener gy l oss due t o accel er at i on of  vel oci t y or  

decel er at i on of  vel oci t y i n a cont r act i ng or  

expandi ng r each ;  and 

k =a coef f i ci ent  t aken t o be zer o f or  cont r act i ng 

r eaches and 0 . 5 f or  expandi ng r eaches .  

I n comput i ng t he val ues of  n l i st ed i n t hi s r epor t  t he val ue of  «,  

t he vel oci t y head coef f i ci ent , was al ways consi der ed t o be 1 . 00 .  

The f r i ct i on sl ope S t o be used i n t he Manni ng equat i on 

i s t hus def i ned as 

S=hy 
Ah+Ah, - k( Ah, )  ( 4)  

L L 

wher e Ah i s t he di f f er ence i n wat er - sur f ace el evat i on at  t he 

t wo sect i ons and L i s t he l engt h of t he r each .  

I n usi ng t he Manni ng equat i on t he quant i t y ( 1 . 486/ n) AR2 i
3 ,  

cal l ed conveyance and desi gnat ed K,  i s comput ed f or  each 

cr oss sect i on .  The mean conveyance i n t he r each bet ween 

any t wo sect i ons i s comput ed as t he geomet r i c mean of  t he 

conveyance of  t he t wo sect i ons .  The di schar ge equat i on i n 

t er ms of  conveyance i s 

Q= 11 K2 S 

wher e S i s t he f r i ct i on sl ope as pr evi ousl y def i ned .  

I n t hi s i nvest i gat i on t he aver age val ue of t he Manni ng n was 

comput ed f or each r each f r om t he known di schar ge,  t he wat er ­

sur f ace pr of i l e,  and t he hydr aul i c pr oper t i es of  t he r each as 

def i ned by 2- 17 cr oss sect i ons .  The f ol l owi ng equat i on,  

whi ch i s based on t he same concept s and def i ni t i ons as equa­

t i ons 2- 5,  was used i n t hese comput at i ons .  The equat i on i s 

appl i cabl e t o a mul t i sect i on r each of Mcr oss sect i ons whi ch ar e 

desi gnat ed 1, 2, 3,  .  . . M- 1, M.  

1 . 486 ( h+ ha) 1- ( h+hv) M- [ ( k Ohv) 1 . 2+( k Ohv) 2. 3+ .  .  . - 1­
n= 

Q ~L . 2 + L2 . 3 
.  .  .

+L( m- 1) . M 

Z1 Z2 Z2Z3 z( M- 1) ZM 
( k Ahv) ( M- 1) . M]  ( 6)  

wher e Z = AR21' and ot her quant i t i es ar e as pr evi ousl y def i ned .  

6 



						

Comput at i on Pr ocedur e 
A pl ani met r i c map of each r each was devel oped by pl ot t i ng

f r om t he not es of  t he f i el d sur vey .  The l ocat i on of  al l  hi gh 

wat er  mar ks and cr oss sect i ons was shown on t he map .  The 

di st ances bet ween cr oss sect i ons wer e det er mi ned f r omt he map.  

The pr of i l e of  t he wat er  sur f ace t hr ough t he r each was 

devel oped separ at el y al ong each bank by pl ot t i ng t he el evat i on 

and st at i oni ng of  hi gh- wat er  mar ks .  The wat er - sur f ace el e­

vat i on at  each cr oss sect i on was det er mi ned as t he aver age of  

t he wat er - sur f ace el evat i on on each bank as t aken f r om t he 

wat er - sur f ace pr of i l es .  

Cr oss sect i ons wer e pl ot t ed f r om t he f i el d not es,  and dat a on 

st at i oni ng,  di st ance,  gr ound el evat i ons,  dept hs,  and t op wi dt hs 

wer e t abul at ed .  The ar ea and wet t ed per i met er  f or  each 

panel  bet ween gi ven gr ound el evat i ons wer e comput ed .  The 

ar ea,  wet t ed per i met er ,  and hydr aul i c r adi us f or  each cr oss 

sect i on wer e det er mi ned,  and val ues of  AR" '  wer e comput ed .  

The aver age val ue of  n f or  each r each was t hen det er mi ned 

by subst i t ut i ng t he pr oper  quant i t i es i n equat i on 6 .  

The comput at i on pr ocedur e i s vi r t ual l y t he same as f or  com­

put at i on of  di schar ge by t he sl ope- ar ea met hod .  Thi s pr o­

cedur e i s descr i bed i n det ai l  by Dal r ympl e and Benson ( 1966)  .  

APPLI CATI ON OF ROUGHNESS 

COEFFI CI ENTS 

The val ues of  n pr esent ed i n t he r epor t  ar e i nt ended f or  use 

i n t he Manni ng equat i on 

V _ 1 . 486 
R2/ 3 5112 ( Engl i sh uni t s)  

n 
R2/ 3 S112 

or  V ( met r i c uni t s)
n 

The val ue of n may be conver t ed t o val ues of t he Chezy Cby 

t he r el at i on 
= 1 . 486 R116

C ( Engl i sh uni t s)
n 

and t he val ue of  C may t hen be used i n t he Chezy equat i on 

V=CRS 



		

Al l  t hese equat i ons ar e l i mi t ed t o t ur bul ent  f l ow i n f ul l y 

r ough channel s .  Fl ow i n nat ur al  channel s nor mal l y meet s 

t hi s cr i t er i on .  

PRESENTATI ON OF I NFORMATI ON 

A f our - page set  consi st i ng of  channel  dat a,  pl an sket ches 

( not  t o scal e)  and cr oss sect i ons,  and phot ogr aphs,  i s pr esent ed 

f or  each r each i n t he f ol l owi ng sect i on of  t he r epor t .  Each 

set  of  dat a i s i dent i f i ed by t he per manent  gagi ng- st at i on 

number  and name used by t he U. S.  Geol ogi cal  Sur vey i n 

publ i cat i on of  st r eamf l ow- r ecor ds .  

The dat a t abul at i on shows t he l ocat i on of  t he gage and a 

r ef er ence cr oss sect i on,  t he dr ai nage ar ea of  t he st r eam,  t he 

dat e of  t he f l ood,  t he peak gage hei ght  at  t he gage and at  sec­

t i on 1 dur i ng t he f l ood,  t he peak di schar ge measur ed by cur -

r ent - met er  met hod,  t he comput ed r oughness coef f i ci ent  f or  t he 

r each,  a gener al  descr i pt i on of  t he channel ,  t he medi an bed-

mat er i al  si ze,  d o ,  and t he r ef er ence si ze f or  whi ch 84 per cent  

of  t he bed mat er i al  i s f i ner ,  d84 .  The ar ea,  t op wi dt h,  mean 

dept h ( ar ea/ t op wi dt h) ,  hydr aul i c r adi us,  and mean vel oci t y 

cor r espondi ng t o t he wat er - sur f ace el evat i on at  t he t i me of  t he 

peak ar e l i st ed f or  each cr oss sect i on .  The di st ance or  l engt h 

bet ween cr oss sect i ons and t he f al l  i n wat er  sur f ace bet ween 

cr oss sect i ons ar e al so shown .  I nf or mat i on f or  t wo or  mor e 

peak di schar ges i s avai l abl e at  some si t es .  These dat a ar e 

l i st ed accor di ng t o t he magni t ude of  di schar ge .  Dat a cor ­

r espondi ng t o t he l ar gest  di schar ge appear  f i r st .  

At  sever al  si t es a smal l  per cent age of  t he f l ow occur r ed i n 

t he shal l ow f l ood pl ai n adj acent  t o t he mai n channel .  For  

each of  t hese si t es t he dat a and comput at i ons r ef l ect  t he f l ow 

of  t he mai n channel  .  

Dat a f or t he si t e, Rol l i ng For k at Bost on, Ky . , ar e uni que i n 

t hat  r oughness coef f i ci ent s wer e comput ed f or  bot h t he over ­

f l ow pl ai n and t he mai n channel .  

Two col or  phot ogr aphs t aken i mmedi at el y af t er  t he f l ood 

ar e shown f or each r each .  The posi t i on of t he camer a and t he 



			

number  of  t he pi ct ur e ar e shown on t he pl an sket ch by a 

poi nt er ,  whi ch shows t he di r ect i on i n whi ch t he camer a was 

poi nt ed .  The wat er  l evel  at  t he t i me of  t he peak i s i ndi cat ed 

i n some of  t he phot ogr aphs by a hor i zont al  r od or  t ape .  

The i ni t i al  st at i on f or  cr oss sect i ons i s at  t he l ef t  bank .  Pl ot s 

ar e ar r anged so t hat  t he l ef t  bank appear s on t he r eader ' s l ef t .  

The wat er  l evel s shown on t he cr oss sect i ons cor r espond t o t he 

wat er - sur f ace pr of i l e at  t he t i me of  t he peak as def i ned by

hi gh- wat er mar ks .  

Si t es ar e ar r anged accor di ng t o t he val ue of  t he comput ed 

r oughness coef f i ci ent ,  i n ascendi ng or der .  

i  

" * - Sect i on 1 - 1.  Sect i on 2, , r j.  

v 
t  

PLAN VI EW 

hvl I 1~- - - - - E r gy gr ad i ent  I hf +k( AhzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA� )  

Wat er
sur f ace 

[ h
v2 

Dat um 

L 

PROFI LE VI EW 

Fi gur e 1. - Def i ni t i on sket ch of a sl ope- ar ea r each.  



				

n = 0. 024 

12- 4645 .  Col umbi a Ri ver at Ver ni t a, Wash .  

Gage l ocat i on . - I n sec .  11, T.  13 N. , R. 24 E. ,  at t he Ri chmond 

f er r y si t e, 0 . 5 mi l e nor t h of Ver ni t a st at i on .  Gage pr esent l y 

oper at ed 50 mi l es upst r eam f or  st at i on cal l ed Col umbi a 

Ri ver  at  Tr i ni dad,  Wash .  Sect i on 1 i s 5, 000 f t  upst r eam 

f r om cabl eway at  Ver ni t a gage .  

Dr ai nage ar ea . - 89, 700 sq mi ,  appr oxi mat el y .  

Dat e of f l ood. - May 22,  1949 .  

Gage hei ght . - 48 . 33 f t  at  Tr i ni dad gage ;  29 . 5 f t  ( di f f er ent  

dat um)  at  sect i on 1 .  

Peak di schar ge . - 406, 000 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n=0 . 024 .  

Descr i pt i on of  channel . - Bed consi st s of  sl i me- cover ed cobbl es 

and gr avel  .  The st r ai ght  and st eep l ef t  bank i s composed 

of  cement ed cobbl es and gr avel .  The gent l y sl opi ng r i ght  

bank consi st s of cobbl es set i n gr a ; - e1 and i s f r ee of veget at i on .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 

dept h
( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )  

bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  
3 .  .  .  .  .  .  .  .  .  .  .  

47, 100 

49, 000 

49, 600 

1, 800 

1, 650 

1, 760 

26 . 2 

29 . 7 

28 . 2 

26 . 16 

29, 56 

28 . 10 

8. 65 

8. 28 

8. 17 

.  .  .  .  .  .  .  .  .  .  .  .  

2, 500 

2, 500 

.  .  .  .  

0. 48 

. 49 

Not es . -



n = 0. 024 

CROSS SECTI ONS 

Pl an sket ch and cr oss sect i ons,  Col umbi a Ri ver  at  

Ver ni t a,  Wash .  



n = 0. 024 

No .  67 upst r eam f r om t op of  bank at  sect i on 3,  
Col umbi a Ri ver  at  Ver ni t a,  Wash .  

1 2 



n = 0. 024 

No .  66 upst r eam al ong r i ght  bank f r om sect i on 3,  

Col umbi a Ri ver  at  Ver ni t a,  Wash .  

1 3 



	

n = 0. 026 

3- 1215 .  I ndi an For k bel owAt wood Dam, near  

NewCumber l and, Ohi o 

Gage l ocat i on . - Lat  40 ° 31' 30" ,  l ong 81° 17' 20" ,  i n SEY4 sec .  28,  
T. 15 N. , R. 7 W. , on l ef t bank 500 f t downst r eam f r om 
At wood Dam, 0 . 5 mi l e upst r eam f r om mout h, and 1 . 5 mi l es 
sout heast of New Cumber l and, Tuscar awas Count y .  Sec­
t i on 1 i s about  300 f t  downst r eam f r om gage .  

Dr ai nage ar ea . - 70 . 3 sq mi .  

Dat e of f ood. - May 11,  1948 .  

Gage hei ght . - 10 . 27 f t  at  gage ;  9 . 99 f t  at  sect i on 1 .  
Peak di schar ge . - 768 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n=0 . 026 .  
Descr i pt i on of  channel . - Bed and banks ar e composed of  cl ay .  

Banks ar e cl ear  except  f or  shor t  gr ass and exposed t r ee r oot s 
i n some pl aces .  

Reach Pr oper t i es 

Top Mean Hydr aul i c Mean Lengt h ( f t )  Fal l  ( f t )
Sect i on I  Ar ea wi dt h dept h r adi us vel oci t y bet ween bet ween

( sq f t )  ( f t )  ( f t )  ( f t )  ( f t  per  sec)  sect i ons 
.  

sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  280 52 5. 4 4 . 87 2 . 74 .  .  .  .  .  .  .  .  .  .  .  . . , . .
2 .  .  .  .  .  .  .  .  .  .  .  273 51 5 . 4 4 . 82 2 . 82 257 0. 08
3 .  .  .  .  .  .  .  . . .  .  279 52 5 . 4 4 . 97 2 . 76 202 . 05 

Not es . -



n = 0. 026 

CROSS SECTI ONS 
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WI DTH,  I N FEET 

Pl an sket ch and cr oss sect i ons,  I ndi an For k bel ow 

At wood Dam,  near  New Cumber l and,  Ohi o .  

1 5 



n = 0. 026 

No .  327 upst r eam f r om r i ght  bank bel ow sect i on 3,
I ndi an For k bel owAt wood Dam, near NewCumber l and, Ohi o .  

16 



n = 0. 026 

No .  329 upst r eam f r om r i ght  bank at  sect i on 2,  

I ndi an For k bel owAt wood Dam, near NewCumber l and, Ohi o .  

1 7 



	

n = 0. 027 

8- 1235 .  Champl i n Cr eek near Col or ado Ci t y, Tex .  

Gage l ocat i on . - Lat  32° 19' ,  l ong 100 ° 49' ,  on r i ght  bank 600 f t  

downst r eam f r om Sout h For k,  5 mi l es sout heast  of  Col or ado 

Ci t y,  Mi t chel l  Count y,  and 5 . 5 mi l es upst r eam f r om mout h .  

Sect i on 2 i s 350 f t  downst r eam f r om gage .  

Dr ai nage ar ea . - 158 sq mi  .  

Dat e of f ood. - May 17,  1949 .  

Gage hei ght . - 5 . 05 f t at gage ; 4 . 24 f t at sect i on 2 .  

Peak di schar ge . - 2, 390 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n=0 . 027 .  

Descr i pt i on of  channel . - Bed consi st s of  gr avel  deposi t s over  

smoot h t o r ough r ock .  Banks ar e cover ed wi t h gr ass and 

have a f ew out cr ops .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  s° _ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"7)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

2 .  .  .  .  .  .  .  .  .  .  .  412 85 4. 8 4 . 71 5. 80 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

3 .  .  .  .  .  .  .  .  .  .  .  344 79 4. 4 4 . 20 6. 96 176 0. 43 

4 .  .  .  .  .  .  .  .  .  .  .  307 70 4. 4 4 . 24 7. 78 148 . 71 

Not es . -



n = 0. 027 

CROSS SECTI ONS 

a
0 
W 

a 

H
W 
W 

Z 

Z 
_Z 

0 

J
W 

Pl an sket ch and cr oss sect i ons,  Champl i n Cr eek near  

Col or ado Ci t y,  Tex .  

1 9 



n = 0. 027 

No . 511 downst r eam al ong r i ght bank f r om above sect i on 2,  
Champl i n Cr eek near  Col or ado Ci t y,  Tex .  

20 



n = 0. 027 

No .  512 upst r eam al ong l ef t  bank f r om bel ow sect i on 4,  

Champl i n Cr eek near  Col or ado Ci t y,  Tex .  

2 1 



	

n = 0. 028 

12- 3 545 .  Cl ar k For k at St . Regi s, Mont .  

Gage l ocat i on . - Lat  47 ° 18' 05" ,  l ong 115 ° 05' 15" ,  i n cent er  of  

SWY4 sec .  19, T. 18 N. , R. 27 W. , on l ef t bank at  St . Regi s,  

0 . 5 mi l e downst r eam f r om St .  Regi s Ri ver .  Sect i on 1 i s 

660 f t  upst r eam f r om gage .  

Dr ai nage ar ea . - 10, 709 sq mi  .  

Dat e of f l ood . - May 24,  1948 .  

Gage hei ght . - 19 . 96 f t at gage ; 20 . 42 f t at sect i on 1 .  

Peak di schar ge . - 68, 900 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 028 .  

Descr i pt i on of  channel . - Bed consi st s of  wel l - r ounded boul der s ;  
d5o =135 mm, d84 = 205 mm.  Banks ar e composed of gr avel
and boul der s, and have t r ee and br ush cover .  

Reach pr oper t i es 

Top Mean Hydr aul i c Mean Lengt h ( f t )  Fal l  ( f t )
Sect i on Ar ea wi dt h dept h r adi us vel oci t y bet ween bet ween

( sq f t )  ( f t )  ( f t )  ( f t )  ( f t  per  sec)  sect i ons sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  6, 860 404 16 . 98 16 . 70 10 . 04 .  . . .  .  .  .  .  .  .  .  .  .  .  . .  
2 .  .  .  .  .  .  .  .  .  .  .  6, 976 429 16 . 26 16 . 04 9. 88 755 0. 555 
3 .  .  .  .  .  .  .  .  .  .  .  7, 194 454 15 . 85 15 . 64 9. 58 438 . 32 

Not es . -



n = 0. 028 

CROSS SECTI ONS 
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Pl an sket ch and cr oss sect i ons,  Cl ar k For k at  St .  Regi s,  Mont .  

2 3 



n = 0. 028 

No .  22 downst r eam al ong r i ght  bank f r om sect i on 2,  
Cl ar k For k at  St .  Regi s,  Mont .  

24 



n = 0. 028 

No .  23 upst r eam al ong l ef t  bank f r om sect i on 2,  

Cl ar k For k at  St .  Regi s,  Mont .  

25 



n = 0 . 030 

12- 3405 .  Cl ar k For k above Mi ssoul a, Mont .  

Gage l ocat i on . - Lat  46° 52' 40" ,  l ong 113 ° 55' 40" ,  i n NWY4NWj  

sec . 19, T . 13 N, R. 18 W. , on r i ght bank 3 mi l es down-

st r eam f r om Bl ackf oot  Ri ver  and 3 mi l es east  of  Mi ssoul a .  

Sect i on 1 i s 405 f t  upst r eam f r om gage .  

Dr ai nage ar ea . - 5, 999 sq mi  .  

Dat e of f l ood. - May 23,  1948 .  

Gage hei ght . - 13 . 07 f t at gage ; 14 . 54 f t at sect i on 1 .  

Peak di schar ge . - 31, 500 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 030 .  

Descr i pt i on of  channel . - Bed i s composed of  sand,  gr avel ,  and 

boul der s ; d5o =175 mm,  d84 = 325 mm.  Thi ck under gr owt h 

i s al ong r i ght  bank and al ong t he l ef t  bank i n t he l ower  

par t  of  t he r each .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  

2 .  .  .  .  
3 .  .  .  .  
4 .  .  .  .  

.  

.  

.  

.  

.  .  .  .  .  .  

.  .  .  .  .  .  

.  .  .  .  .  .  

.  .  .  .  .  .  

3, 866 
3, 461 
3, 634 
3, 798 

285 
267 
294 
312 

13 . 56 
12 . 96 
12 . 36 
12 . 17 

13 . 24 
12 . 64 
12 . 10 
11 . 95 

8 . 15 
9 . 10 
8 . 67 
8 . 29 

.  .  .  .  .  .  .  .  
305 
243 
297 

.  .  .  .  .  .  .  .  
0 . 63 

. 25 

. 18 

Not es .  -



		

n = 0. 030 

a
0 

W 
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0 

W
W 

z 

z 
0 

a 

W
J
W 

PLAN SKETCH 

2 / 1 3 4 

Gage 

I  

2 

CROSS SECTI ONS 

WI DTH,  I N FEET 

Pl an sket ch and cr oss sect i ons,  Cl ar k For k above 

Mi ssoul a,  Mont .  

2 7 



n = 0. 030 

No .  18 downst r eam al ong l ef t  bank f r om above sect i on 3,  
Cl ar k For k above Mi ssoul a,  Mont .  

28 



n = 0. 030 

No .  19 downst r eam t hr ough r each f r om br i dge 400 f t  above 

sect i on 1,  Cl ar k For k above Mi ssoul a,  Mont .  

29 



n = 0. 030 

14- 1057 .  Col umbi a Ri ver at The Dal l es, Or eg .  

Gage l ocat i on . - Lat 45° 36' 10" , l ong 121° 10' 40" , i n NWY4 sec .  3,  

T.  1 N. , R. 13 E. , at upst r eam end of Por t of The Dal l es 

dock at The Dal l es,  3 . 2 mi l es downst r eamf r om The Dal l es 

Dam and at  mi l e 189 . 3 .  Sect i on 4 i s at  cabl eway 9 mi l es 

upst r eam f r om gage .  

Dr ai nage ar ea . - 237, 000 sq mi ,  appr oxi mat el y .  

Dat e of f l ood . - May 31,  1948 .  

Gage hei ght . - 154 . 56 f t  at  gage ;  171 . 44 f t  at  sect i on 1 .  

Peak di schar ge . - 1, 000, 000 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 030 .  

Descr i pt i on of  channel . - Lef t  bank consi st s of  sand,  gr avel ,  and 

boul der s,  and has l i ght  cover  of  br ush i n some pl aces .  

Ri ght  bank i s f or med by sever el y scal l oped basal t  cl i f f s .  

The bed mat er i al  i s f ai r l y wel l  gr aded f r om 18- i nch boul der s 

al ong t he l ef t  bank down t o sand at  t he base of  t he r i ght  

bank .  
Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  94, 650 1, 980 47 . 80 47 . 28 10 . 57 .  .  .  .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  90, 810 1, 640 55 . 37 54 . 10 11 . 01 2, 003 .  0 . 50 

3 .  .  .  .  .  .  .  .  .  .  .  89, 040 1, 485 59 . 96 57 . 80 11 . 23 778 . 20 

4 .  .  .  .  .  .  .  .  .  .  .  91, 890 1, 600 57 . 43 55 . 81 10 . 88 1, 394 . 41 

Not es . -
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Pl an sket ch and cr oss sect i ons,  Col umbi a Ri ver  at  

The Dal l es,  Or eg .  

3 1 



No .  47 downst r eam al ong r i ght  bank f r om above sect i on 1,
Col umbi a Ri ver  at  The Dal l es,  Or eg .  

3 2 



n = 0. 030 

No .  38 upst r eam al ong l ef t  bank f r om sect i on 4,  

Col umbi a Ri ver  at  The Dal l es,  Or eg .  

33 



	

n = 0. 030 

1- - 3 62 5 .  Esopus Cr eek at Col dbr ook, N. Y.  

Gage l ocat i on . - Lat  42 ° 00' 45" ,  l ong 76 ° 16' 10" ,  on l ef t  bank at  

downst r eam si de of  hi ghway br i dge at  Col dbr ook,  Ul st er  

Count y,  1 . 5 mi l es upst r eam f r om Ashokan Reser voi r  and 

2 . 5 mi l es sout h of Mount Tr emper .  Sect i on 1 i s about 400 

f t  upst r eam f r om Hi ghway 28- A,  whi ch i s about  6 mi l es 

sout heast  of  gage .  

Dr ai nage ar ea . - 192 sq mi .  

Dat e of f ood . - Mar .  22,  1948 .  

Gage hei ght . - 12 . 39 f t  at  gage ;  15 . 60 f t  ( di f f er ent  dat um)  at  

sect i on 1 .  

Peak di schar ge . - 13, 900 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n=0 . 030 .  

Descr i pt i on of channel . - The bed i s coar se gr avel and bot h banks 

ar e l i ned wi t h t r ees and br ush .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  

.  

.  

.  .  

.  .  

1, 600 

1, 589 

301 

284 

5. 3 

5 . 6 

5 . 28 

5. 54 

8. 70 

8. 77 
.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

471 1 . 60 

Not es .  -
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Pl an sket ch and cr oss sect i ons,  Esopus Cr eek at  

Col dbr ook,  N. Y.  

3 5 



n = 0. 030 

No . 354 upst r eam al ong l ef t bank f r om sect i on 2,  

Esopus Cr eek at  Col dbr ook,  N. Y.  

36 



n = 0. 030 

No .  357 upst r eam f r om r i ght  end of  br i dge bel ow r each,  

Esopus Cr eek at  Col dbr ook,  N. Y.  ( at  Hi ghway 28- A)  .  

3 7 



		

n = 0 . 030 

6- 8030 .  Sal t Cr eek at Roca, Nebr .  

Gage l ocat i on . - Lat  40 ° 39' 33" ,  l ong 96° 39' 39" ,  i n SWY4 sec .  

17, T . 8 N. , R.  7 E. , on l ef t bank 15 f t downst r eam f r om 

hi ghway br i dge at  west  edge of  Roca .  Sect i on 1 i s 75 f t  

downst r eam f r om gage .  

Dr ai nage ar ea . - 174 sq mi .  

Dat e of f ood. - May 2,  1954 .  

Gage hei ght . - 16 . 02 f t  at  gage ;  15 . 94 f t  at  sect i on 1 .  

Peak di schar ge . - 1, 860 cf s .  

Comput ed r oughness coef f i ci ent  . - Manni ng n = 0. 030 .  

Descr i pt i on of  channel . - Bed consi st s of  sand and cl ay .  Banks 

ar e gener al l y smoot h and ar e f r ee of  veget al  gr owt h dur i ng 

f l oods .  
Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 

dept h
( f t )  

Hydr aul i c 

r adi us 
( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )  

bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  528 72 7 . 4 6 . 7 3 . 46 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
2 .  .  .  .  .  .  .  .  .  .  .  502 80 6 . 3 5 . 9 3 . 71 113 0 . 09 
3 .  .  .  .  .  .  .  .  .  .  .  497 69 7 . 2 6 . 6 3 . 74 110 . 06 
4 .  .  .  .  .  .  .  .  .  .  .  497 78 6 . 4 5 . 9 3 . 74 134 . 05 

Not es . -



n = 0 . 030 
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Pl an sket ch and cr oss sect i ons,  Sal t  Cr eek at  Roca,  Nebr .  

39 



n = 0. 030 

No . 824 downst r eam f r om above sect i on 1,  

Sal t  Cr eek at  Roca,  Nebr .  

40 



n = 0 . 030 

No .  825 downst r eam f r om bel ow sect i on 2,  

Sal t  Cr eek at  Roca,  Nebr .  

4 1 



	

n = 0 . 031 

12- 3385 .  Bl ackf oot Ri ver near Ovando, Mont .  

Gage l ocat i on . - Lat 47 ° 01' 10" , l ong 113 ° 13' 40" , i n SEY4NWY4 

sec . 34, T. 15 N. , R. 13 W. , . on l ef t bank 0 . 25 mi l e upst r eam 

f r om Mont ur e Cr eek and 5 mi l es west of Ovando .  Sect i on 

1 i s about  0 . 25 mi l e upst r eam f r om gage .  

Dr ai nage ar ea . - 1, 274 sq mi .  

Dat e of f ood. - May 22,  1948 .  

Gage hei ght . - 6 . 84 f t at gage ; 16 . 34 f t at sect i on 1 .  

Peak di schar ge . - 8, 200 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 031 .  

Descr i pt i on of  channel . - Bed i s gr avel  and boul der s ;  d5o = 155 

mm,  d84 = 280 mm.  Banks consi st  of  same mat er i al  and 

ar e r el at i vel y f r ee of  veget at i on .  

Reach pr oper t i es 

Top Mean Hydr aul i c Mean Lengt h ( f t )  Fal l  ( f t )
Sect i on Ar ea wi dt h dept h r adi us vel oci t y bet ween bet ween 

( sq f t )  ( f t )  ( f t )  af t )  ( f t  per  sec)  sect i ons sect i ons 

1 .  .  .  .  .  .  .  .  . .  . 1, 230 199 6 . 18 6 . 12 6 . 67 .  . .  .  .  .  .  .  .  .  .  .  .  .  
2 .  .  .  .  .  .  .  .  .  .  .  1, 140 189 6 . 03 5, 97 7 . 19 292 0 . 68 

Not es . -



n = 0. 031 
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Pl an sket ch and cr oss sect i ons,  Bl ackf oot  Ri ver  near  

Ovando, Mont .  

4 3 



n = 0. 031 

No .  1 downst r eam f r om l ef t  bank above sect i on 1,  

Bl ackf oot  Ri ver  near  Ovanda,  Mont .  

44 



n = 0. 031 

No . 3 upst r eam t owar ds r i ght bank f r om bel ow sect i on 2,  
Bl ackf oot Ri ver near Ovanda, Mont .  

45 



	

n = 0. 032 

12- 4120 .  Coeur d' Al ene Ri ver near Pr i char d,  

I daho 

Gage l ocat i on . - Lat  47° 38' 05" ,  l ong 115° 58' 55" ,  i n l ot  7,  sec .  32,  

T. 50 N. , R. 4 E. , on r i ght bank 0 . 2 mi l e downst r eam f r om 

Beaver  Cr eek and 1 . 75 mi l es sout hwest  of  Pr i char d .  Sec­

t i on 1 i s 570 f t  upst r eam f r om gage .  

Dr ai nage ar ea . - 583 sq mi .  

Dat e of f ood . - May 21,  1948 .  

Gage hei ght . - 9 . 24 f t at gage ; 10 . 98 f t at sect i on 1 .  

Peak di schar ge . - 11, 300 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 032 .  

Descr i pt i on of  channel . - Bed i s composed of  r ock al ong l ef t  edge,  

gr avel  and smal l  boul der s el sewher e ;  dso =103 mm,  d8, = 

650 mm.  Lef t  bank i s i r r egul ar  bedr ock,  st eep and cl ean .  

Ri ght  bank consi st s of  sand and gr avel  cover ed wi t h heavy 

gr owt h of  br ush and t r ees .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  
3 .  .  .  .  .  .  .  .  .  .  .  
4 .  .  .  .  .  .  .  .  .  .  .  

1, 260 

1, 200 
1, 306 
1, 312 

162 

141 
159 
185 

7 . 8 

8 . 5 
8 . 2 
7 . 1 

7 . 65 

8 . 00 
7 . 96 
6. 87 

8 . 97 

9 . 42 

8 . 65 
8 . 61 

.  .  .  .  .  .  .  .  

230 
400 
302 

.  .  .  .  .  .  .  .  

0. 50 
. 88 
. 92 

Not es . -
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Pl an sket ch and cr oss sect i ons,  Coeur  d' Al ene Ri ver  near  

Pr i char d,  I daho .  

47 



n = 0. 032 

No .  34 downst r eam t hr ough r each f r om r i ght  bank,  
Coeur  d' Al ene Ri ver  near  Pr i char d,  I daho .  

48 



n = 0. 032 

No .  36 downst r eam al ong r i ght  bank at  sect i on 1,  

Coeur  d' Al ene Ri ver  near  Pr i t char d,  I daho .  

49 



	

n = 0 . 032 ; 0 . 03 6 

8- 2900 .  Ri o Chama near Chami t a, N. Mex .  

Gage l ocat i on . - Lat  36° 04' 25" ,  l ong 106° 06' 39" ,  i n NEY4NEj  

sec . 8, T. 21 N. , R. 8 E. , on l ef t bank 200 f t downst r eam 

f r om br i dge on U. S . Hi ghway 285,  0 . 5 mi l e west of Chami t a,  

2 . 5 mi l es nor t hwest  of  San Juan Puebl o,  and 3 mi l es 

upst r eam f r om mout h .  Sect i on 1 i s about 200 f t upst r eam 

f r om gage .  

Dr ai nage ar ea . - 3, 140 sq mi .  

Dat e of f l ood . - Mar .  24,  1950 ; Apr .  3,  1950 .  

Gage hei ght . - 3 . 41 f t , 2 . 95 f t at gage ; 3 . 65 f t , 3 . 18 f t at sect i on 1 .  

Peak di schar ge . - 1, 060 cf s ;  684 cf s .  

Comput ed r oughness coef f i ci ent  . - Manni ng n=0. 032 ;  0 . 036 .  

Descr i pt i on of  channel . - The bed consi st s of  sand and gr avel  .  

The l ef t  bank i s r ock and t he r i ght  bank i s most l y gr avel  .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h 

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mcan 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

Mar .  24,  1950 

1 .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  
312 
297 

95 
84 

3 . 3 
3 . 5 

3 . 12 
3 . 45 

3 . 40 
3 . 57 202 .  

.  .  .  .  
0

. 24 

Apr .  3,  1950 

1 .  .  .  .  .  .  .  .  .  .  .  235 92 2 . 6 2 . 52 2 . 91 
2 .  .  .  .  .  .  .  .  .  .  .  249 81 3 . 1 2 . 95 2 . 75 .  .  .  .  202 .  .  .  . ' 0. 23 

Not es . ­



n = 0. 032 ; 0. 036 
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Pl an sket ch and cr oss sect i ons,  Ri o Chai na 
near  Chami t a, New Mex .  

5 1 



n = 0 . 032;  0 . 03 8 

No .  547 upst r eam al ong r i ght  bank f r om bel ow sect i on 2,  

Ri o Chama near  Chami t a,  N.  Mex .  

52 



= 0 0550 downst r eamf r om bank at sect i on Ri o ChamaN Mexr i ghtChami t a,  1,  

n . 032 ;  . 036 

No .  

near  . .  

5 3 



n = 0. 032 

9- 5020 .  Sal t Ri ver bel owSt ewar t Mount ai n Dam,  

Ar i z .  

Gage l ocat i on . - Lat  33° 33' 00" ,  l ong 111' 34' 31" ,  i n NY2NWY4 

sec . 6, T. 2 N. , R.  8 E. ( unsur veyed) , on l ef t bank 3 . 5 mi l es 

downst r eam f r om St ewar t  Mount ai n Dam and 6 mi l es 

upst r eam f r om Ver de Ri ver .  Sect i on 1 i s about  2. 25 mi l es 

downst r eam f r om gage .  

Dr ai nage ar ea . - 6, 230 sq mi ,  of  whi ch 21 sq mi  i s bel ow St ewar t  

Mount ai n Dam.  

Dat e of f ood. - Mar .  24,  1950 .  

Gage hei ght . - 4. 26 f t  at  gage ;  99 . 26 f t  ( di f f er ent  dat um)  at  

sect i on 1 .  

Peak di schar ge . - 1, 280 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 032 .  

Descr i pt i on of channel . - Bed and banks consi st  of smoot h cobbl es 

4 t o 10 i nches i n di amet er ,  aver age di amet er  about  6 i nches .  

A f ew boul der s ar e as much as 18 i nches i n di amet er  .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  484 189 2 . 6 2 . 55 2 . 65 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  408 192 2 . 1 2 . 12 3 . 14 258 0 . 37 

3 .  .  .  .  .  .  .  .  .  .  .  384 154 2 . 6 2 . 49 3 . 34 317 . 50 

4 .  .  .  .  .  .  .  .  .  .  .  449 194 2 . 3 2 . 30 2 . 86 294 . 31 

5 .  .  .  .  .  .  .  .  .  .  .  420 204 2 . 1 2 . 06 3 . 05 370 . 63 

6 .  .  .  .  .  .  .  .  .  .  .  381 207 1 . 8 1 . 84 3 . 36 333 . 72 

7 .  .  .  .  .  .  .  .  .  .  .  308 191 1 . 6 1 . 61 4 . 16 314 1 . 06 

Not es . -
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Pl an sket ch and cr oss sect i ons,  Sal t  Ri ver  bel ow St ewar t  

Mount ai n Dam,  Ar i z .  

5 5 



n = 0. 032 

l ow 

No .  817 upst r eam al ong l ef t  bank f r om bel ow sect i on 6 

Sal t  Ri ver  bel ow St ewar t  Mount ai n Dam,  Ar i z .  

56 



n = 0. 032 

No .  818 downst r eam al ong l ef t  bank f r om sect i on 2,  Sal t  

Ri ver  bel ow St ewar t  Mount ai n Dam,  Ar i z .  

57 



		

n = 0 . 033 

1- 4205 .  Beaver Ki l l at Cooks Fal l s, N. Y .  

Gage l ocat i on . - Lat  41' 56' 50" ,  l ong 74° 58' 45" ,  on l ef t  bank 125 

f t  downst r eam f r om hi ghway br i dge i n Cooks Fal l s,  Del a­

war e Count y,  and 5 . 5 mi l es downst r eam f r om Wi l l owemoc 

Cr eek .  Sect i on 5 i s about  2, 700 f t  downst r eam f r om gage .  
Dr ai nage ar ea . - 241 sq mi .  

Dat e of f ood . - Mar .  22,  1948 .  

Gage hei ght . - 11 . 69 f t  at  gage ;  42 . 65 f t  ( di f f er ent  dat um)  at  
sect i on 5 .  

Peak; di schar ge . - 15, 500 cf s .  

Comput ed r oughness coef f i ci ent  . - Manni ng n=0 . 033 .  

Descr i pt i on of  channel . - Bed consi st s of  coar se gr avel  and cobbl es 

wi t h scat t er ed boul der s .  Li ght  br ush i s on bot h banks and 

some t r ees ar e near  wat er ' s edge on r i ght  bank .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

5 .  .  .  .  .  .  .  .  .  .  .  

6 .  .  .  .  .  .  .  .  .  .  .  
7 .  .  .  .  .  .  .  .  .  .  .  

1, 700
1, 660 
1, 590 

244 
221 

206 

7 . 0 
7 . 5 
7 . 7 

6 . 85 
7 . 36 
7 . 59 

9 . 11 
9 . 33 
9 . 72 

.  .  .  .  .  .  .  
279 
283 

.  .  .  .  .  .  .  

0 . 65 
1 . 25 

Not es . -
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Pl an sket ch and cr oss sect i ons,  Beaver  Ki l l  at Cooks Fal l s, N. Y.  

5 9 



n = 0. 033 

No .  366 upst r eam t owar d r i ght  bank f r om sect i on 7,  Beaver  

Ki l l  at  Cooks Fal l s,  N. Y.  

60 



n = 0. 033 

No .  367 upst r eam al ong l ef t  bank f r om sect i on 7,  Beaver  Ki l l  

at  Cooks Fal l s,  N. Y.  

61 



	

n = 0. 033 

13- 3390 .  Cl ear wat er Ri ver at Kami ah, I daho 

Gage l ocat i on . - Lat 46° 14' , l ong 116° 01' , i n sec .  1, T. 33 N. ,  

R.  3 E. ,  on l ef t  bank 0 . 25 mi l e downst r eam f r om hi ghway 

br i dge at  Kami ah,  0 . 75 mi l e downst r eam f r om Lawyer  

Cr eek,  and 6 mi l es downst r eam f r om Sout h For k .  Sect i on 

1 i s about  5 . 8 mi l es downst r eam f r om gage .  

Dr ai nage ar ea . - 4, 850 sq mi ,  appr oxi mat el y .  

Dat e of f ood. - May 29,  1948 .  

Gage hei ght . - 19 . 22 f t at gage ; 46 . 17 f t at sect i on 1 .  

Peak di schar ge . - 99, 000 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 033 .  

Descr i pt i on of  channel . - Bed i s composed of  gr avel  and boul der s 

wi t h some exposed bedr ock .  Channel  i s bor der ed by r ai l ­

r oad on t he r i ght  and hi ghway on t he l ef t .  Banks ar e 

gr avel  and r ock and have l i ght  veget at i on cover .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h 

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  
3 .  .  .  .  .  .  .  .  .  .  .  

11, 100 
11, 603 
10, 937 

562 
593 
538 

19 . 25 
19 . 58 
20 . 32 

19 . 45 
19 . 34 
20 . 04 

8 . 92 
8 . 53 
9 . 05 

.  .  .  .  .  .  .  

.732 
560 

.  .  .  

.  .  .  .  .  

0 . 35 
. 67 

Not es . -
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Pl an sket ch and cr oss sect i ons,  Cl ear wat er  Ri ver  at  

Kami ah,  I daho .  

6 3 



= 0 29 downst r eam l ef t bank f r om above sect i onRi ver at I dahoal ong Kami ah,  1,  

n . 033 

No .  

Cl ear wat er  .  

6 4 



n = 0. 033 

No .  32 upst r eam f r om l ef t  bank at  sect i on 3 .  Cl ear wat er  Ri ver  

at  Kami ah,  I daho .  

65 



								

n = 0. 041 ; 0. 039; 0. 035 

2- 3890 .  Et owah Ri ver near Dawsonvi l l e, Ga .  

Gage l ocat i on . - Lat  34 ° 23' ,  l ong 84 ° 04' ,  on l ef t  bank 0 . 5 mi l e 

upst r eam f r om Pal mer  Cr eek,  1 mi l e downst r eam f r om 

Russel l  Cr eek,  4 mi l es sout heast  of  Dawsonvi l l e,  Dawson 

Count y,  and 7 . 5 mi l es upst r eam f r om Shoal  Cr eek .  Sect i on 

7 i s 477 f t  downst r eam f r om gage .  

Dr ai nage ar ea . - 103 sq mi .  

Dat e of f ood . - Jan .  22,  Feb .  13,  Feb .  14,  1959 .  

Gage hei ght . - 9 . 45 f t ,  7 . 95 f t ,  2 . 85 f t  at  gage ;  9 . 02 f t ,  7 . 55 f t ,  

2 . 18 f t  at  sect i on 7 .  

Peak di schar ge . - 2, 260 cf s ;  1, 850 cf s ;  515 cf s .  

Comput ed r oughness coef f i ci ent. - Manni ng n = 0 . 041 ;  0 . 039 ;  0 . 035 .  

Descr i pt i on of  channel . - Bed i s sand and gr avel  wi t h sever al  

f al l en t r ees i n t he r each .  Banks ar e l i ned wi t h over hangi ng 

t r ees and under br ush .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c I  Mean ~ Lengt h ( f t )
r adi us vel oci t y bet ween 

( f t )  ( f t  per  sec)  sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

Jan. 22,  1959 

7 .  .  .  .  .  .  .  .  .  .  .  618 60 10 . 3 8 . 15 3 . 66 .  .  .  .  .  .  .  .  .  .  .  .  
8 .  .  .  .  .  .  .  .  .  .  .  621 66 9 . 4 7 . 77 3 . 64 .316 .  220 
9 .  .  .  .  .  .  .  .  .  .  .  619 63 9 . 8 8 . 18 3 . 65 286 18 
10 .  .  .  .  .  .  .  .  .  .  610 63 9 . 7 7 . 77 3 . 70 293 14 
11 .  .  .  .  .  .  .  .  .  .  622 66 9 . 4 7 . 89 3 . 63 203 17 

Feb.  13,  1959 

7 .  .  .  .  .  .  .  .  .  .  .  528 57 9 . 3 7 . 37 3 . 50 .  .  .  .  .  .  .  .  .  .  .  .  .  .  
8 .  .  .  .  .  .  .  .  .  .  .  531 64 8 . 3 6 . 95 3 . 48 316 .  .  0 . 19 
9 .  .  .  .  .  .  .  .  .  .  .  532 59 9 . 0 7 . 56 3 . 48 286 . 20 
10 .  .  .  .  .  .  .  .  .  .  525 61 8 . 6 7 . 00 3 . 52 293 . 14 
11 .  .  .  .  .  .  .  .  .  .  530 62 8 . 6 7 . 10 3 . 49 203 . 14 

Feb .  14,  1959 

7 .  .  .  .  .  .  .  .  .  .  .  240 51 4 . 7 4 . 04 2 . 15 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
8 .  .  .  .  .  .  .  .  .  .  .  209 59 3 . 5 3 . 27 2 . 46 316 0 . 16 
9 .  .  .  .  .  .  .  .  .  .  .  
10 .  .  .  .  .  .  .  .  .  .  

235 
203 

53 
59 

4 . 4 
3 . 4 I  

4 . 04 
3 . 19 

2 . 19 
2 . 54 

286 
293 

. 17 

. 19 

11 .  .  .  .  .  .  .  .  .  .  219 55 4 . 0 3 . 59 2 . 35 203 . 15 

Not es . -

66 



Gage n = 0. 041 ;  0. 039;  0. 035 
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Pl an sket ch and cr oss sect i ons,  Et owah Ri ver  

near  Dawsonvi l l e,  Ga .  

6 7 



n = 0. 041 ; 0. 039; 0. 035 

No . 1167 downst r eamf r omr i ght bank above sect i on 9, Et owah 

Ri ver  near  Dawsonvi l l e,  Ga .  

68 



n = 0. 041 ; 0. 039; 0. 035 

No .  1168 upst r eam f r om r i ght  bank at  sect i on 11,  Et owah 

Ri ver  near  Dawsonvi l l e,  Ga .  

69 



			

n = 0 . 036 

12- 34- 25 .  West For k Bi t t er r oot Ri ver near  

Conner , Mont .  

Gage l ocat i on . - Lat  45° 44' ,  l ong 114° 17' ,  i n NEY4NWj  sec .  

26, T.  1 S. , R. 22 W. , on r i ght bank 0 . 5 mi l e downst r eam 

f r om Pai nt ed Rocks Lake,  6 mi l es upst r eam f r om Nez Per ce 

Cr eek,  and 16 mi l es sout hwest  of  Conner .  Sect i on 1 i s about  

600 f t  downst r eam f r om gage .  

Dr ai nage ar ea . - 317 sq mi .  

Dat e of ,f ood . - May 29,  1948 .  

Gage hei ght , . - 6 . 08 f t  at  gage ;  3 . 27 f t  at  sect i on 1 .  

Peak di schar ge . - 3, 880 ef s .  

Comput ed r oughness coef f i ci ent  . - Manni ng n = 0 . 036 .  

Descr i pt i on of  channel . - Bed i s gr avel  and boul der s ;  d o =172 

Mi n, d14 = 265 mm.  The l ef t bank i s l i ned wi t h over hangi ng 

bushes .  The r i ght  bank i s l i ned wi t h t r ees .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  
3 .  .  .  .  .  .  .  .  .  .  .  

504 
494 

516 

107 
105 
103 

4 . 7 
4 . 7 
5 . 0 

4 . 62 
4 . 57 
4 . 82 

7 . 70 

7 . 85 
7 . 52 

.  .  .  .  .  .  .  
222 .  

302 

.  
.  .  .  .  .  .  .  

1 . 02 
1 . 40 

Not es . -
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Pl an sket ch and cr oss sect i ons,  West  For k Bi t t er r oot  Ri ver  

near  Conner ,  Mont .  

71 



n = 0 . 036 

No .  175 downst r eam f r om sect i on 1,  West  For k Bi t t er r oot  
Ri ver  near  Conner ,  Mont .  

72 



n = 0. 036 

No .  177 downst r eam f r om r i ght  bank above sect i on 1,  West  

For k Bi t t er r oot  Ri ver  near  Conner ,  Mont .  

73 



	

n = 0. 036 

12- 4845 .  Yaki ma Ri ver at Umt anum, Wash .  

Gage l ocat i on . - Lat  46° 51' 45" ,  l ong 120° 28' 30" ,  i n NWY4 sec .  

20, T. 16 N. , R. 19 E. , on r i ght bank at Umt anum, 0 . 5 mi l e 

upst r eam f r om Umt anum Cr eek and 10 mi l es sout h of  

El l ensbur g .  Sect i on 1 i s about  650 f t  upst r eam f r om gage .  

Dr ai nage ar ea . - 1, 590 sq mi ,  appr oxi mat el y .  

Dat e of f ood . - May 29,  1948 .  

Gage hei ght . - 38 . 98 f t  at  gage ;  41 . 27 f t  at  sect i on 1 .  

Peak di schar ge. - 27, 700 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 036 .  

Descr i pt i on of  channel . - Bed consi st s of  gr avel  and boul der s .  

Lef t  bank i s r ock r i pr ap wi t h bushes .  Ri ght  bank i s 

mi l dl y sl oped and has some boul der s,  br ush, and weed cover .  

Reach Pr oper t i es 

Top Mean Hydr aul i c Mean Lengt h ( f t )  Fal l  ( f t )
Sect i on Ar ea wi dt h dept h r adi us vel oci t y bet ween bet ween 

( sq f t )  ( f t )  ( f t )  ( f t )  ( f t  per  sec)  sect i ons sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  2, 680 222 12 . 1 11 . 62 10 . 34 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
2 .  .  .  .  .  .  .  .  .  .  .  2, 550 208 12 . 3 11 . 61 10 . 86 324 0 . 99 
3 .  .  .  .  .  .  .  .  .  .  .  2, 490 232 10 . 7 10 . 32 11 . 12 302 . 86 

Not es . -
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Pl an sket ch and cr oss sect i ons,  Yaki ma Ri ver  

at  Umt anum,  Wash .  



n = 0. 036 

No .  186 upst r eam f r om sect i on 3,  Yaki ma Ri ver  

at  Umt anum,  Wash .  

76 



n = 0 . 036 

No .  187 upst r eam al ong r i ght  bank f r om bel ow sect i on 3,  

Yaki ma Ri ver  at  Umt anum,  Wash .  

77 



		

n = 0. 037 

5- Mi sc .  Mi ddl e For k Ver mi l i on Ri ver near  

Danvi l l e,  I l l  .  

Gage l ocat i on . - Lat  40° 08' ,  l ong 87° 45' ,  i n NEY4SWj  sec .  

5,  T.  19 N. ,  R.  12 W. ,  at  downst r eam si de of  br i dge i n 

Ki ckapoo St at e Par k .  Sect i on 1 i s 30 f t  downst r eam f r om 

br i dge .  

Dr ai nage ar ea . - 417 sq mi  .  

Dat e of f ood. - May 1,  1956 .  

Gage hei ght . - 549 . 20 f t at gage ; 549 . 13 f t at sect i on 1 .  

Peak di schar ge . - 1, 620 cf s .  

Comput ed r oughness coef f i ci ent . - pl anni ng n = 0 . 037 .  

Descr i pt i on of channel . - Bed i s gr avel and smal l cobbl es .  Banks 

ar e l i ned wi t h t r ees and smal l  under br ush .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h 

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 

vel oci t y
( f t  per  sec)  

Lengt h ( f t )  

bet ween 
sect i ons 

Fal l  ( f t )  

bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  423 108 3 . 9 3 . 88 3 . 82 .  .  .  .  .  .  .  .  .  .  .  .  .  
2 .  .  .  .  .  .  .  .  .  .  .  369 129 2 . 9 2 . 82 4 . 40 123 .  0 . 36 
3 .  .  .  .  .  .  .  .  .  .  .  344 114 3 . 0 2 . 97 4 . 72 106 . 35 

Not es . -



n = 0. 037 
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544 

Q 

550 
W 

548 

546 

544 
0 20 40 60 80 100 120 140 

WI DTH,  I N FEET 

Pl an sket ch and cr oss sect i ons,  Mi ddl e For k Ver mi l i on 

Ri ver  near  Danvi l l e,  I l l .  

7 9 



n = 0. 037 

No .  833 downst r eam f r om l ef t  bank at  sect i on 1,  Mi ddl e For k 

Ver mi l i on Ri ver  near  Danvi l l e,  I l l  .  

8 0 



n = 0. 037 

No . 837 downst r eamf r omr i ght bank at sect i on 1, Mi ddl e For k 

Ver mi l i on Ri ver  near  Danvi l l e,  I l l .  

8 1 



	

n = 0 . 037 

12- 4- 570 .  Wenat chee Ri ver at Pl ai n, Wash .  

Gage l ocat i on . - Lat  47 °45' 50" ,  l ong 120° 39' 30" ,  i n l ot  8,  sec .  

12, T. 26 N. , R.  17 E. , on l ef t bank at Pl ai n, 0. 25 mi l e 

downst r eam f r om Beaver  Cr eek,  7. 5 mi l es downst r eam f r om 

Nason Cr eek,  and 12 mi l es nor t h of  Leavenwor t h .  Sect i on 
1 i s 1, 360 f t  upst r eam f r om gage .  

Dr ai nage ar ea . - 591 sq mi .  

Dat e of f ood. - May 29,  1948 .  

Gage hei ght . - 12 . 43 f t  at  gage ;  16 . 50 f t  at  sect i on 1 .  

Peak di schar ge . - 22, 700 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 037 .  

Descr i pt i on of channel . - Bed i s boul der s ; d o =162 mm, d85 = 320 

mm.  Banks ar e l i ned wi t h t r ees and bushes .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  

2 .  .  
3 .  .  

.  .  .  .  .  .  .  

.  .  .  .  .  .  .  

.  .  .  .  .  .  .  

.  .  

.  .  

.  .  

2, 480 
2, 470 
2, 440 

224 
228 
237 

11 . 1 
10 . 8 

10 . 3 

10 . 86 
10 . 58 
10 . 05 

9 . 15 

9 . 19 

9 . 30 

.  .  .  .  .  .  .  .  

311 
325 

.  .  .  .  .  .  .  .  

0 . 75 
. 75 

Not es . -
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Pl an sket ch and cr oss sect i ons,  Wenat chee Ri ver  

at  Pl ai n,  Wash .  

83 



n = 0. 037 

No .  169 downst r eam f r om above sect i on 1,  Wenat chee Ri ver  
at  Pl ai n,  Wash .  

84 



n = 0. 037 

No . 173 downst r eam f r om sect i on 2, Wenat chee Ri ver  

at  Pl ai n,  Wash .  

85 



n = 0 . 038 

12- 3065 .  Moyi e Ri ver at East por t , I daho 

Gage l ocat i on . - Lat  49° 00' ,  l ong 116° 11' ,  i n SEY4 sec .  10,  T.  

65 N. , R. 2 E. , on l ef t bank at  East por t ,  1, 000 f t downst r eam 

f r om i nt er nat i onal  boundar y .  Sect i on 1 i s about  0 . 5 mi l e 

downst r eam f r om gage .  

Dr ai nage ar ea . - 570 sq mi ,  appr oxi mat el y .  

Dat e of f l ood . - May 24,  1948 .  

Gage hei ght . - 10 . 25 f t  at  gage ;  20 . 68 f t  ( di f f er ent  dat um)  at  

sect i on 1 .  

Peak di schar ge . - 8, 030 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 038 .  

Descr i pt i on of  channel . - Bed of  gr avel  and wel l - r ounded smal l  

boul der s .  Ri ght  bank i s f ai r l y st eep and l i ned wi t h t r ees 

and br ush .  Lef t  bank sl opes gent l y and has t r ee and 

br ush cover  bel ow sect i on 2 .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  
3 .  .  .  .  .  .  .  .  .  .  .  

1, 224 
1, 090 

919 

176 

150 
118 

6 . 96 
7 . 27 
7 . 78 

6 . 74 
7 . 13 
7 . 47 

6 . 56 
7 . 37 
8 . 74 

.  .  .  .  .  .  .  
269 
185 

.  .  .  .  .  .  .  
0 . 73 

. 68 
4 .  .  .  .  .  .  .  .  .  .  .  944 145 6 . 51 6 . 38 8 . 51 226 1 . 07 

Not es .  ­
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Pl an sket ch and cr oss sect i ons, Moyi e Ri ver at  East por t , I daho .  

8 7 



n = 0. 038 

No .  123 downst r eam f r om r i ght  bank above sect i on 2,  
Moyi e Ri ver  at  East por t ,  I daho .  

88 



n = 0. 038 

No .  126 downst r eam al ong l ef t bank at sect i on 3,  

Moyi e Ri ver  at  East por t ,  I daho .  

89 



		

n = 0 . 038 

12- 4225 .  Spokane Ri ver at Spokane, Wash .  

Gage l ocat i on . - Lat  47 ° 39' 35" ,  l ong 117° 26' 50" ,  i n SWY4 sec .  

13,  T.  25 N. ,  R.  42 L . ,  on r i ght  bank at  Cochr an St r eet  

i n Spokane, 0 . 5 mi l e upst r eam f r om Lat ah Cr eek .  Sect i on 

1 i s about  800 f t  upst r eam f r om gage .  

Dr ai nage ar ea . - 4, 290 sq mi .  

Dat e of f ood . - May 31,  1948 .  

Gage hei ght . - 28 . 35 f t  at  gage ;  29 . 37 at  sect i on 1 .  

Peak di schar ge . - 39, 600 ef s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0. 038 .  

Descr i pt i on of  channel . - Bed i s gr avel  and boul der s ;  d o =195 

mm, d84 =360 mm.  Banks ar e l i ned wi t h t r ees and br ush .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  

3 .  .  .  .  .  .  .  .  .  .  .  
4 .  .  .  .  .  .  .  .  .  .  .  

4, 350 
4, 370 
4, 290 
4, 120 

305 
298 
285 
293 

14 . 3 
14 . 7 
15 . 1 

14 . 1 

14 . 03 
14 . 38 
14 . 71 

13 . 84 

9 . 10 
9 . 06 
9 . 23 
9 . 61 

.  .  .  .  .  .  .  
.202 

268 
220 

.  .  .  .  .  .  .  
0 . 44 

. 49 
. 29 

Not es . -



n = 0. 038 

PLAN SKETCH 

CROSS SECTI ONS 

J
W 

Pl an sket ch and cr oss sect i ons,  Spokane Ri ver  

at  Spokane,  Wash .  

350 

91 



n = 0 . 038 

No .  162 upst r eam al ong r i ght  bank f r om sect i on 4,  Spokane
Ri ver  at  Spokane,  Wash .  

9 2 



n = 0. 038 

No .  163 upst r eam al ong l ef t  bank f r om sect i on 4,  Spokane 

Ri ver  at  Spokane,  Wash .  

93 



						

n = 0. 043;  0. 041 ;  0 . 039 

2- 2135 .  Tobesof kee Cr eek near Macon, Ga .  

Gage l ocat i on . - Lat  32 ° 48' ,  l ong 83 ° 46' ,  on r i ght  bank at  

downst r eam end of  pi er  of br i dge on U. S. Hi ghway 80,  8 

mi l es west  of  Macon,  Bi bb Count y,  and 14 mi l es upst r eam 

f r ommout h .  Sect i on 1 i s about 1, 800 f t upst r eamf r om gage .  

Dr ai nage ar ea . - 182 sq mi .  

Dat e of f ood. - Mar .  7,  1958 ;  Feb .  6,  1959 ;  Feb .  9,  1959 .  

Gage hei ght . - 11 . 84 f t ,  11 . 03 f t ,  7 . 55 f t  at  gage ;  13 . 31 f t ,  

12 . 51 f t ,  9 . 02 f t  at  sect i on 1 .  

Peak di schar ge . - 2, 540 ef s ;  2, 240 ef s ;  1, 260 ef s .  

Comput ed r oughness coef f i ci ent  . - Manni ng n = 0 . 043 ;  0 . 041 ;  0. 039 .  

Descr i pt i on of  channel . - Bed consi st s of  sand,  gr avel ,  and a f ew 

out cr ops .  Banks ar e f ai r l y uni f or m wi t h over hangi ng t r ees 

and under br ush .  

Reach Pr oper l i es 

Sect i on Ar ea 
( sq f t )  

.Fop
wi dt h 

( f t )  

- Lean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

b- l ean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

I ' ai i  ( f t )
bet ween 
sect i ons 

Mar .  7,  1958 

3 .  .  .  .  .  .  .  .  .  .  .  768 85 9 . 0 7 . 84 3 . 31 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
7 .  .  .  .  .  .  .  .  .  .  .  700 76 9 . 2 7 . 69 3 . 63 652 0 . 60 
11 .  .  .  .  .  .  .  .  .  .  700 87 8 . 0 7 . 29 3 . 63 731 . 58 
14 .  .  .  .  .  .  .  .  .  .  761 80 9 . 5 8 . 36 3 . 34 495 . 27 
17 .  .  .  .  .  .  .  .  .  .  770 82 9 . 4 8 . 28 3 . 31 469 . 36 

Feb .  6,  1959 

3 .  .  .  .  .  .  .  .  .  .  .  700 81 8 . 8 7 . 65 3 . 20 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
7 .  .  .  .  .  .  .  .  .  .  .  640 74 8 . 7 7 . 40 3 . 50 652 0 . 60 
11 .  .  .  .  .  .  .  .  .  .  625 83 7 . 6 6 . 80 3 . 58 731 . 58 
14 .  .  .  .  .  .  .  .  .  .  700 76 9 . 1 7 . 90 3 . 20 495 . 27 
17 .  .  .  .  .  .  .  .  .  .  715 ' 79 9 . 1 8 . 00 3 . 13 469 . 21 

Feb.  9,  1959 

3 .  . .  .  .  .  .  .  .  .  .  .  435 73 6 . 1 5 . 55 2 . 90 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

7 .  .  .  .  .  .  .  .  .  .  .  405 64 6 . 3 5 . 50 3 . 11 652 0 . 48 

11 .  .  .  .  .  .  .  .  .  .  375 69 5 . 6 5 . 00 3 . 36 731 . 60 

14 .  .  .  .  .  .  .  .  .  .  450 64 6 . 5 5 . 85 2 . 80 495 . 33 

17 .  .  .  .  .  .  .  .  .  .  455 69 6 . 6 5 . 75 2 . 77 469 . 30 

Not es . -



n = 0. 043 ; 0. 041 ; 0. 039 

PLAN SKETCH 

CROSS SECTI ONS 

a
0 
w 

a 

w
W 

z 

z
0 
a 
W
J
W 

Pl an sket ch and cr oss sect i ons,  Tobesof kee Cr eek 

near  Macon,  Ga .  

9 5 



n = 0. 043 ; 0. 041 ; 0. 039 

No .  1172 downst r eam f r om sect i on 6,  Tobesof kee Cr eek near  

Macon,  Ga .  

96 



n = 0. 043 ; 0. 041 ; 0. 039 

No .  1173 upst r eam f r om br i dge sect i on 12,  Tobesof kee Gr eek 

near Macon, Ga .  

9 7 



	

n = 0. 041 

8- 118 5 .  Bul l Cr eek near  I r a, Tex .  

Gage l ocat i on . - Lat  32° 36' 02" ,  l ong 101' 05' 40" ,  on l ef t  bank 

800 f t  upst r eam f r om br i dge on Far m t o Mar ket  Road 

2085,  1 . 9 mi l es upst r eam f r om Col or ado Ri ver ,  5 . 3 mi l es 

downst r eam f r om Chi mney Cr eek,  5 . 5 mi l es west  of  I r a,  

Scur r y Count y,  7 . 7 mi l es nor t hwest  of  Cut hber t ,  and 8 . 3 

mi l es downst r eam f r om Bul l  Cr eek di ver si on dam.  Sect i on 

1 i s about  1, 000 f t  downst r eam f r om gage .  

Dr ai nage ar ea . - 388 sq mi ,  appr oxi mat e cont r i but i ng ar ea .  

Dat e of f ood . - June 1,  1948 .  

Gage hei ght . - 8 . 84 f t at gage ; 8 . 26 f t at sect i on 1 .  

Peak di schar ge . - 3, 220 ef s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 041 .  

Descr i pt i on of  channel . - Bed i s composed of  sand,  gr avel ,  and 

smal l  boul der s wi t h scat t er ed l ar ge angul ar  r ocks .  Banks 

ar e i r r egul ar  and er oded,  and have spar se cover  of  gr ass 

and scat t er ed smal l  t r ees .  The channel  r each bet ween 

sect i ons 1 and 2 i s f ai r l y st r ai ght  .  The channel  cur ves 

shar pl y above t he r each and moder at el y bel ow i t .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  818 114 7. 2 6 . 79 3 . 94 .  .  .  .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  735 102 7. 2 6 . 87 4 . 38 .  .  315 0, 38 

Not es . ­



n = 0 . 041 

PLAN SKETCH 

CROSS SECTI ONS
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Pl an sket ch and cr oss sect i ons,  Bul l  Cr eek near  I r a,  Tex .  

99 



n = 0. 041 

No . 342 downst r eam f r om above sect i on 1, Bul l Cr eek 

near  I r a,  Tex .  

10 0 



n = 0. 041 

No .  345 upst r eam f r om bel ow sect i on 2,  Bul l  Cr eek 
near  I r a,  Tex .  



	

n = 0 . 041 

12- 3557 .  Mi ddl e For k Fl at head Ri ver near  

Essex, Mont .  

Gage l ocat i on . - Lat  48 ° 10' 20" ,  l ong 113 ° 32' 40" ,  near  cent er  

of sec .  19, T. 28 N. , R. 15 W. , on r i ght bank 0 . 25 mi l e 

downst r eam f r om Spr uce Par k Cabi n,  1 mi l e downst r eam 

f r om Char l i e Cr eek,  and 7 . 5 mi l es sout heast  of  Essex .  

Sect i on 1 i s 600 f t  upst r eam f r om gage .  

Dr ai nage ar ea . - 408 sq mi .  

Dat e of f ood . - May 22,  1948 .  

Gage hei ght . - 10 . 95 f t at gage ; 14 . 21 f t at sect i on 1 .  

Peak di schar ge . - 14, 500 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 041 .  

Descr i pt i on of channel . - Bed consi st s of boul der s ;  d5o =142 mm,  

d84 = 285 mm.  Banks ar e composed of gr avel and - boul der s,  

and have t r ees and br ush al ong t he t ops .  

Reach Pr oper t i es 

Sect i on Ar ea 

( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )  

bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  
3 .  .  .  .  .  .  .  .  .  .  .  
4 .  .  .  .  .  .  .  .  .  .  .  
5 .  .  .  .  .  .  .  .  .  .  .  

1, 745 
1, 658 
1, 504 
1, 472 
1, 601 

208 
187 
150 
172 
191 

8 . 39 
8 . 87 

10 . 03 
8 . 56 
8 . 38 

8 . 23 

8 . 73 

9 . 35 
8 . 37 
8 . 22 

8 . 31 
8 . 75 
9 . 64 

9 . 85 
9 . 06 

.  .  .  .  .  .  .  .  
291 
109 
221 
346 

.  .  .  .  .  
.  .  

.  
1 . 07 

. 64 

. 88 

. 87 

Not es . -



n = 0 . 041 

PLAN SKETCH 

CROSS SECTI ONS 
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WI DTH, I N FEET 

Pl an sket ch and cr oss sect i ons,  Mi ddl e For k Fl at head 

Ri ver  near  Essex,  Mont .  

10 3 



n = 0. 041 

No .  112 upst r eam f r om sect i on 4,  Mi ddl e For k Fl at head 
Ri ver  near  Essex,  Mont .  

10 4 



61- . 01 

n = 0. 041 

No .  117 downst r eam f r om sect i on 1,  Mi ddl e For k Fl at head 

Ri ver  near  Essex,  Mont .  

10 5 



						

n = 0. 042 ;  0. 041 ;  0. 044 

2- 2175 .  Mi ddl e Oconee Ri ver near At hens, Ga .  

Gage l ocat i on . - Lat  33 ° 58' ,  l ong 83° 25' ,  on l ef t  bank 0 . 5 mi l e 
upst r eam f r om U. S .  Hi ghway 29,  2 mi l es west  of  At hens,  
Cl ar ke Count y,  and 5 mi l es upst r eam f r om Bar ber  Cr eek .  
Sect i on 3 i s about  3, 100 f t  upst r eam f r om gage .  

Dr ai nage ar ea . - 398 sq mi .  

Dat e of f ood . - May 31,  May 27,  Apr .  17,  1959 .  

Gage hei ght . - 11 . 68 f t , 7 . 04 f t , 4 . 90 f t at gage ; 13 . 34 f t , 8 . 96 f t ,  
7 . 24 f t  at  sect i on 3 .  

Peak di schar ge . - 6, 110 cf s ; 3, 140 cf s ; 2, 210 cf s .  
Comput ed r oughness coef f i ci ent  . - Manni ng n = 0 . 042 ; 0 . 041 ; 0 . 044 .  
Descr i pt i on of  channel . - Bed i s sand and gr avel  wi t h sever al  

out cr ops i n t he r each .  Banks ar e st eep and l i ned wi t h 
over hangi ng t r ees and bushes .  

Reach pr oper t i es 

Sect i on 
Top

wi dt h 
( f t )  

Mean 
dept h

( f t )  

~ Hydr aul i c
r adi us 

( f t )  

~ Mean 
vel oci t y 

( f t  per  sec)  

Lengt h ( f t )  

bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

May 31,  1959 

3 .  .  .  .  .  .  .  .  .  .  .  
4 .  .  .  .  .  .  .  .  .  .  .  
5 .  .  .  .  .  .  .  .  .  .  .  
6 .  .  .  .  .  .  .  .  .  .  .  
7 .  .  .  .  .  .  .  .  .  .  .  

1, 560 
1, 510 
1, 560 
1, 540 
1, 450 

161 
140 
146 
142 
116 

9 . 7 
10 . 8 
10 . 7 
10 . 8 
12 . 5 

8 . 91 
10 . 38 

9 . 94 
10 . 13 
11 . 19 

3 . 92 
4 . 05 
3 . 92 
3 . 97 
4 . 20 

.  .  .  .  .  .  .  .  
278 
554 
333 
399 

.  .  .  .  .  

.  

.  .  
0 . 07 

. 34 

. 10 

. 22 

May 27,  1959 

3 .  .  .  .  .  
4 .  .  .  .  .  
5 .  .  .  .  .  

.  

.  

.  

.  .  .  .  .  

.  .  .  .  .  

.  .  .  .  .  

1, 020 
940 

1, 000 

108 

116 
112 

9 . 5 
8 . 1 
8 . 9 

8 . 83 
7 . 70 
8 . 38 

3 . 09 
3 . 34 
3 . 12 

.  .  .  .  .  .  .  .  
278 
554 

.  .  .  .  .  

.  

.  .  
0 . 21 

. 21 
6 .  .  .  .  .  .  .  .  .  .  .  970 121 8 . 0 7 . 52 3 . 24 333 . 16 
7 .  .  .  .  .  .  .  .  .  .  .  950 107 8 . 9 8 . 05 3 . 30 399 . 23 

Apr .  17,  1959 

3 .  .  .  .  .  .  .  .  .  .  .  840 105 8 . 0 7 . 57 2 . 63 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
4 .  .  .  .  .  .  .  .  .  .  .  735 110 6 . 7 6 . 50 3 . 01 278 0 . 20 
5 .  .  .  .  .  .  .  .  .  .  .  810 104 7 . 8 7 . 23 2 . 73 554 . 29 
6 .  .  .  .  .  .  .  .  .  .  .  758 116 6 . 5 6 . 11 2 . 92 333 . 15 
7 .  .  .  .  .  .  .  .  .  .  .  760 103 7 . 4 6 . 79 2 . 91 399 . 28 

Not es . -



n = 0. 042 ; 0. 041 ; 0. 044 
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Pl an sket ch and cr oss sect i ons,  Mi ddl e Oconee Ri ver  

near  At hens,  Ga .  

10 7 



n = 0. 042 ; 0. 041 ; 0. 044 

No .  1174 downst r eam f r om above sect i on 4,  Mi ddl e Oconee 
Ri ver  near  At hens,  Ga .  

10 8 



n = 0. 042 ; 0. 041 ; 0. 044 

No .  1175 upst r eam f r om r i ght  bank at  sect i on 7,  Mi ddl e 

Oconee Ri ver  near  At hens,  Ga .  

10 9 



		

n = 0 . 043 

6- 3 940 .  Beaver Cr eek near Newcast l e, Wyo .  

Gage l ocat i on . - Lat  43° 32' 05" ,  l ong 104 ° 07' 00" ,  i n NWY4 sec .  
18, T . 41 N. , R. 60 W. , at hi ghway br i dge, 2 . 5 mi l es down-
st r eam f r om Sheep Cr eek,  and 23 mi l es sout h of  Newcast l e .  
Sect i on 1 i s about  300 f t  downst r eam f r om gage .  

Dr ai nage ar ea . - 1, 320 sq mi ,  appr oxi mat el y .  

Dat e of f ood . - May 30,  1953 .  

Gage hei ght . - 12 . 75 f t at gage ; 11 . 98 f t at sect i on 1 .  

Peak di schar ge . - 1, 600 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 043 .  
Descr i pt i on of  channel . - Bed i s most l y sand and si l t .  Banks ar e 

i r r egul ar  and have t hi ck gr owt h of  br ush .  Channel  cur ves 
about  20 °  t o t he r i ght  above t he r each and st r ai ght ens
bel ow i t .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

,  

Top
wi dt h 

( f t )  

Mean 
dept h 

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )  

bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  
461 
389 

51 
47 

9 . 0 
8 . 3 

7 . 20 
6 . 68 

3 . 49 
4 . 11 

.  .  .  .  .  .  .  .  
194 

.  .  .  .  .  .  .  .  
0 . 24 

Not es . -



			

962 

n = 0 . 043 

PLAN SKETCH 
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Pl an sket ch and cr oss sect i ons,  Beaver  Cr eek near  

Newcast l e,  Wyo .  



n = 0. 043 

No .  959 downst r eam f r om l ef t  bank at  sect i on 1,  Beaver  Cr eek 
near  Newcast l e,  Wyo.  



n = 0. 043 

No .  962 downst r eam f r om above sect i on 1,  Beaver  Cr eek 

near  Newcast l e,  Wyo.  



n = 0. 043 

13- 3200 .  Cat her i ne Cr eek near Uni on, Or eg .  

Gage l ocat i on . - Lat  45° 09' 20" ,  l ong 117 ° 46' 40" ,  i n SEY4 sec .  2,  

T.  5 S . , R. 40 E. ,  on r i ght bank 3 mi l es downst r eam f r om 

Li t t l e Cat her i ne Cr eek and 6 mi l es sout heast  of  Uni on .  

Sect i on 1 i s about 0 . 75 mi l e downst r eam f r om gage .  

Dr ai nage ar ea . - 105 sq mi .  

Dat e of f l ood . - May 27,  1948 .  

Gage hei ght . - 4 . 57 f t  at  gage ;  21 . 21 f t  ( di f f er ent  dat um)  at  

sect i on 1 .  

Peak di schar ge . - 1, 740 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 043 .  

Descr i pt i on of  channel . - Bed consi st s of  cobbl es and smal l  

boul der s .  Banks ar e l i ned wi t h smal l  t r ees and br ush,  and 

l i mbs over hang al ong l ef t  bank .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  220 52 4. 23 4. 00 7 . 91 .  .  .  .  .  .  .  .  .  .  .  .  .  .  
2 .  .  .  .  .  .  .  .  .  .  .  236 54 4. 37 4. 15 7. 37 102 .  0. 73 
3 .  .  .  .  .  .  .  .  .  .  .  256 64 4. 00 3. 76 6. 80 116 . 72 

Not es . ­



				

n = 0 . 043 

CROSS SECTI ONS 
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Pl an sket ch and cr oss sect i ons,  Cat her i ne Cr eek near  

Uni on,  Or eg.  



= 0- 10 downst r eam bank f r om aboveCr eek nearal ong r i ght  Uni on,  Or eg r each,  

n . 043 

No .  

Cat her i ne .  



n = 0. 043 

No .  11 downst r eam al ong l ef t  bank f r om above r each,  

Cat her i ne Cr eek near  Uni on,  Or eg .  



n = 0. 043 

12- 4565 .  Chi wawa Ri ver near Pl ai n, Wash .  

Gage l ocat i on . - Lat 47° 50' 30" , l ong 120° 39' 40" , i n SEY4 sec .  
13, T.  27 N. , R. 12 E. , on r i ght bank 0 . 5 mi l e upst r eam
f r om Goose Cr eek,  6 mi l es nor t h of  Pl ai n,  7 mi l es upst r eam
f r om mout h,  and 11 mi l es nor t heast  of  Chi waukum.  Sec­
t i on 1 i s 90 f t  downst r eam f r om gage .  

Dr ai nage ar ea . - 170 sq mi .  

Dat e of f l ood. - May 29,  1948 .  

Gage hei ght . - 9 . 17 f t at gage ; 9 . 62 f t at sect i on 1 .  

Peak di schar ge . - 5, 880 cf s .  

Comput ed r oughness coef i ci ent . - Manni ng n = 0 . 043 .  
Descr i pt i on of  channel . - Bed gener al l y ext ends t o bedr ock 

t hr oughout r each wi t h cover of boul der s as much as 1 Y2 f t  
i n di amet er  i n some pl aces .  Banks ar e mi l dl y sl oped and 
have t r ees al ong t he t ops .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 
( f t )  

Mean 
dept h

( f t )  

Hydr aul i c 

r adi us 
( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  
3 .  .  .  .  .  .  .  .  .  .  .  
4 .  .  .  .  .  .  .  .  .  .  .  

744 
747 
803 
770 

145 
125 
145 
131 

5 . 13 
5 . 97 
5 . 54 
5 . 89 

5. 03 
5. 74 
5 . 42 
5 . 75 

7 . 90 
7 . 87 
7 . 32 
7. 64 

.  .  .  .  .  .  .  
165 .  
163 
145 

.  
.  .  .  .  .  .  .  

0 . 55 
. 80 
. 99 

Not es . -
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Pl an sket ch and cr oss sect i ons,  Chi wawa Ri ver  

near  Pl ai n,  Wash .  



n = 0 . 043 

No .  13 upst r eam al ong l ef t  bank f r om sect i on 2,  Chi wawa 
Ri ver  near  Pl ai n,  Wash .  

120 



n = 0. 043 

No .  15 downst r eam al ong r i ght  bank f r om sect i on 2,  Chi wawa 

Ri ver  near  Pl ai n,  Wash .  



n = 0 . 043 

1- 3625 .  Esopus Cr eek at Col dbr ook, N. Y.  

Gage l ocat i on . - Lat 42° 00' 45" , l ong 76 ° 16' 10" , on l ef t bank at  

downst r eam si de of  hi ghway br i dge at  Col dbr ook,  Ul st er  

Count y,  1 . 5 mi l es upst r eam f r om Ashokan Reser voi r  and 

2 . 5 mi l es sout h of  Mount  Tr emper .  Sect i on 1 i s 400 f t  

upst r eam f r om gage .  

Dr ai nage ar ea . - 192 sq mi .  

Dat e of f ood . - Mar .  22,  1948 .  

Gage hei ght . - 12 . 39 f t at gage ; 14 . 0 f t at sect i on 1 .  

Peak di schar ge . - 13, 900 cf s .  

Comput ed r oughness coef f i ci ent  . - Manni ng n = 0 . 043 .  

Descr i pt i on of  channel . - Bed mat er i al  r anges f r om coar se gr avel  

t o a f ew l ar ge boul der s .  Banks ar e l i ned wi t h boul der s 

and scat t er ed t r ees and br ush .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  
2 .  .  .  .  .  .  .  .  .  .  .  

1, 460 
1, 470 

181 
175 

8 . 1 
8 . 4 

7 . 97 

8 . 28 
9 . 48 
9 . 45 

.  .  .  .  .  .  .  
.258 .  

.  .  .  .  .  .  .  
1 . 15 

Not es .  -



	

PLAN SKETCH 

1 2 

CROSS SECTI ONS 

Pl an sket ch and cr oss sect i ons,  Esopus Cr eek 

at  Col dbr ook,  N. Y.  



n = 0. 043 

No .  358 upst r eam al ong r i ght  bank f r om bel ow r each,
Esopus Cr eek at  Col dbr ook, N. Y.  

124 



n = 0. 043 

No .  359 upst r eam al ong l ef t  bank f r om bel ow r each,  

Esopus Cr eek at  Col dbr ook,  N. Y.  

12 5 



	

n = 0. 043 

13- 3190 .  Gr ande Ronde Ri ver  at  La Gr ande,  

Or eg .  

Gage l ocat i on . - Lat  45° 21' ,  l ong 118° 08' ,  near  cent er  of  sec .  36,  

T.  2 N. ,  R.  37 E. ,  on l ef t  bank 2 mi l es nor t hwest  of  La 

Gr ande and 5 mi l es downst r eam f r om Fi vepoi nt  Cr eek .  

Sect i on 1 i s 0. 65 mi l e downst r eam f r om gage .  

Dr ai nage ar ea . - 678 sq mi .  

Dat e of f l ood. - May 22,  1948 .  

Gage hei ght . - 7 . 04 f t  at  gage ;  12 . 95 f t  ( di f f er ent  dat um)  at  

sect i on 1 .  

Peak di schar ge . - 4, 620 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n=0 . 043 .  

Descr i pt i on of channel . - Bed consi st s of boul der s ; d5o = 93 mm,  

d84 =157 mm.  Ri ght  bank i s f ai r l y st eep and has dense 

over hangi ng bushes .  

Reach Pr oper t i es 

Top Mean Hydr aul i c Mean Lengt h ( f t )  Fal l  ( f t )
Sect i on Ar ea wi dt h dept h r adi us vel oci t y bet ween bet ween 

( sq f t )  ( f t )  ( f t )  ( f t )  ( f t  per  sec)  sect i ons sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  637 110 5. 79 5. 64 7. 25 .  .  .  .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  599 115 5. 21 5. 12 7. 71 212 1 . 68 

3 .  .  .  .  .  .  .  .  .  .  .  624 117 5. 33 5 . 24 7. 40 199 . 48 

Not es . -



	

n = 0. 043 

CROSS SECTI ONS 
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Pl an sket ch and cr oss sect i ons,  Gr ande Ronde Ri ver  

at  La Gr ande,  Or eg .  

12 7 



n = 0. 043 

No .  78 upst r eam al ong l ef t  bank f r om channel  bel ow sect i on 3,  

Gr ande Ronde Ri ver  at  La Gr ande,  Or eg .  

128 



n = 0. 043 

No .  80 downst r eam f r om l ef t  bank above sect i on 1,
Gr ande Ronde Ri ver  at  La Gr ande,  Or eg .  

12 9 



		

n = 0 . 045 

2- 2210 .  Mur der Cr eek near  Mont i cel l o, Ga .  

Gage l ocat i on . - Lat  33 ° 25' ,  l ong 83 ° 40' ,  on l ef t  bank 350 f t  

upst r eam f r om br i dge on St at e Hi ghway 229,  0 . 75 mi l e 

upst r eam f r om Pi t t man Cr eek,  1 . 75 mi l es downst r eam f r om 

conf l uence of  Robi nson and Sheppar d Cr eeks,  and 8 mi l es 

nor t h of  Mont i cel l o,  Jasper  Count y .  Sect i on 2 i s about  

630 f t  upst r eam f r om gage .  

Dr ai nage ar ea . - 24 sq mi ,  appr oxi mat el y .  

Dat e of f l ood. - Feb .  7,  1958 .  

Gage hei ght . - 4 . 68 f t  at  gage ;  6 . 32 f t  at  sect i on 2 .  

Peak di schar ge . - 840 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 045 .  

Descr i pt i on of  channel . - Bed consi st s of  sand and gr avel .  Bot h 

banks ar e l i ned wi t h t r ees above l ow wat er l i ne .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 
( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 

vel oci t y
( f t  per  sec)  

Lengt h ( f t )
bet ween 

sect i ons 

Fal l  ( f t )
bet ween 

sect i ons 

2 .  .  .  .  .  .  .  .  .  .  215 45 4 . 8 4 . 21 3 . 93 .  .  .  .  .  .  .  .  .  .  .  .  .  

3 .  .  .  .  .  .  .  .  .  .  .  212 42 5 . 0 4 . 20 3 . 99 .  78 0 . 21 

4 .  .  .  .  .  .  .  .  .  .  .  227 50 4 . 5 4. 02 3 . 73 124 . 35 

5 .  .  .  .  .  .  .  .  .  .  .  202 43 4 . 7 4 . 02 4 . 19 92 . 21 

6 .  .  .  .  .  .  .  .  .  .  .  187 41 4 . 6 3 . 74 4 . 52 71 . 35 

7 .  .  .  .  .  .  .  .  .  .  .  200 48 4 . 2 3 . 64 4 . 23 88 . 11 

8 .  .  .  .  .  .  .  .  .  .  .  198 45 4 . 4 3 . 94 4 . 27 149 . 38 

Not es . -



n = 0. 045 
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Pl an sket ch and cr oss sect i ons,  Mur der  Cr eek near  

Mont i cel l o,  Ga.  



= 0 1176 f r om bank at sect i onCr eek near Gaupst r eam r i ghtMont i cel l o,  7,  

n . 045 

No .  

Mur der  .  

13 2 



n = 0. 045 

No .  1177 downst r eam f r om l ef t  bank at  sect i on 2,  
Mur der  Cr eek near  Mont i cel l o,  Ga .  

13 3 



									

n = 0. 045;  0 . 073 

10- 1550 .  Pr ovo Ri ver near Hai l st one, Ut ah 

Gage l ocat i on . - Lat  40° 36' ,  l ong 111'  22' ,  i n SEY4 sec .  34,  T.  

2 S. ,  R.  5 E. ,  on r i ght  bank 3 mi l es upst r eam f r om Ross 

Cr eek and Hai l st one .  Sect i on 1 i s about  120 f t  upst r eam 

f r om gage .  

Dr ai nage ar ea . - 233 sq mi .  

Dat e of f ood. - June 13, Oct .  7,  1952 .  

Gage hei ght . - 4. 66 f t ,  1 . 58 at gage ; 5. 66 f t , 2 . 14 f t at sect i on 1 .  

Peak di schar ge . - 1, 200 cf s,  64 . 8 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n=0 . 045 ; 0 . 073 .  

Descr i pt i on of channel . - Bed and banks consi st of smoot h r ounded 

r ocks as much as 1 f t  i n di amet er .  Some under gr owt h i s 

bel ow wat er el evat i ons of June 13 .  

Reach pr oper t i es 

Sect i on I  Ar ea 
( sq f t )  

Top
wi dt h 

( f ' t )  

Mean 

dept h
( f t )  I  

Hydr aul i c 

r adi us 
( f t )  I  

Mean 
vel oci t y 

( f t  per  sec)  

Lengt h ( f t )  

I  
bet ween 
sect i ons 

I  
Fal l  ( f t )
bet ween 
sect i ons 

June 13,  1952 

1 .  .  .  .  .  .  .  .  .  .  .  
3 .  .  .  .  .  .  .  .  .  .  .  
5 .  .  .  .  .  .  .  .  .  .  .  
7 .  .  .  .  .  .  .  .  .  .  .  
9 .  .  .  .  .  .  .  .  .  .  .  

184 
171 
173 
173 
183 

47 
49 
55 
48 
55 

3 . 9 
3 . 5 
3 . 1 
3 . 6 
3 . 3 

3 . 70 
3 . 33 
3 . 02 
3 . 43 
3 . 22 

6 . 52 
7 . 02 
6 . 95 
6 . 95 
6 . 56 

.  .  .  .  .  .  .  .  
88 

109 
117 
116 

.  .  .  .  .  .  .  .  
0 . 67 
1 . 04 
1 . 10 
1 . 04 

Oct .  7,  1952 

1 .  .  .  .  .  .  .  .  .  .  .  36 38 1 . 0 0 . 95 1 . 79 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

3 .  .  .  .  .  .  .  .  .  .  
5 .  .  .  .  .  .  .  .  .  .  
7 .  .  .  .  .  .  .  .  .  .  
9 .  .  .  .  .  .  .  .  .  .  

.  

.  

.  

.  

38 
34 
34 
31 

34 
32 
39 
41 

1 . 1 

1 . 1 
. 9 
. 8 

1 . 10 
. 82 

. 86 

. 76 

1 . 70 
1 . 90 
1 . 91 
2 . 08 

88 
109 
117 
116 

0 . 32 
. 84 

1 . 28 
1 . 12 

Not es . -
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Pl an sket ch and cr oss sect i ons,  Pr ovo Ri ver  near  

Hai l st one,  Ut ah .  



n = 0. 045; 0. 073 

No .  769 downst r eam f r om sect i on 3,  Pr ovo Ri ver  near  

Hai l st one,  Ut ah .  

13 6 



n = 0 . 045 ; 0 . 073 

No .  770 upst r eam f r om sect i on 3,  Pr ovo Ri ver  near  

Hai l st one,  Ut ah .  

13 7 



										

n = 0. 046 ; 0. 097 

3- 3015 .  Rol l i ng For k near Bost on, Ky .  

Gage l ocat i on . - Lat 37 ° 46' 02" ,  l ong 85 ° 42' 14" ,  on downst r eam 
si de near  cent er  of  span of  br i dge on U. S.  Hi ghway 62,  
0 . 4 mi l e downst r eam f r om Beech For k and 2 . 3 mi l es sout h-
west of Bost on, Nel son Count y .  Sect i on 1 i s 650 f t upst r eam 

f r om gage .  

Dr ai nage ar ea . - 1, 299 sq mi  .  

Dat e of f ood. - Mar .  11,  1949 .  

Gage hei ght . - 26 . 30 f t at gage ; 26 . 63 f t at sect i on 1 .  
Peak di schar ge . - 6, 094 cf s ( 5, 770 cf s i n mai n channel  and 324 

cf s i n r i ght  over f l ow channel )  .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 046 i n mai n chan­
nel and 0 . 097 i n r i ght over f l ow channel .  

Descr i pt i on of  channel . - Mai n channel  bed i s cl ay and si l t .  
Bot h banks ar e l i ned wi t h over hangi ng t r ees .  Ri ght  over ­

f l ow channel  i s r at her  uni f or m wi t h f ai r l y dense st and of  

t r ees as much as 6 i nches i n di amet er .  

Reach pr oper t i es 

Top Mean ~ Hydr aul i c Mean Lengt h ( f t )  Fal l  ( f t )
Sect i on Ar ea wi dt h dept h r adi us Vel oci t y bet ween bet ween 

( sq f t )  ( f t )  ( f t )  ( f t )  I  ( f t  per  sec)  ~ sect i ons I  sect i ons 

Mai n channel  

1 .  .  .  .  .  .  .  .  .  .  .  2, 301 143 16 . 1 14 . 25 2 . 51 
2 .  .  .  .  .  .  .  .  .  .  .  2, 304 139 16 . 6 15 . 33 2 . 51 . 136 .  . . 0 . 011 
3 .  .  .  .  .  .  .  .  .  .  .  2, 524 152 16 . 6 15 . 50 2 . 28 103 . 028
4 .  .  .  .  .  .  .  .  .  .  .  2, 416 140 17 . 2 15 . 95 2 . 39 127 . 014
5 .  .  .  .  .  .  .  .  .  .  .  2, 544 147 17 . 3 16 . 12 2 . 27 117 . 004 
6 . .  .  .  .  .  .  .  .  .  .  2, 483 150 16 . 6 15 . 52 2 . 32 86 . 033 

Ri ght over f l ow channel  

1 .  .  .  .  .  .  .  .  .  .  .  668 150 4 . 4 4 . 44 0 . 48 
2 .  .  .  .  .  .  .  .  .  .  .  643 138 4 . 7 4 . 63 . 50 .  . 136 0. 011 
3 .  .  .  .  .  .  .  .  .  .  .  601 124 4 . 8 4 . 83 . 54 103 . 028 
4 .  .  .  .  .  .  .  .  .  .  .  602 120 5 . 0 5 . 00 . 54 127 . 014 
5 . . . .  .  .  .  .  .  .  .  593 112 5 . 3 5 . 27 . 55 117 . 004 
6 . .  .  .  .  .  .  .  .  .  .  513 104 4 . 9 4 . 93 . 63 86 . 033 

Not es . -



		

n = 0. 046;  0. 097 

1 2 CROSS SECTI ONS 
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Pl an sket ch and cr oss sect i ons,  Rol l i ng For k near  Bost on,  Ky .  

Dashed l i ne shows l i mi t  of  over bank f l oodi ng .  

13 9 



= 0 01190 f r om l ef t bank bel ow sect i onFor k atupst r eam Bost on,  Ky 6,  

n . 046 ;  . 097 

No .  

Rol l i ng .  

140 



n = 0. 046; 0. 097 

No .  391 downst r eam t hr ough r i ght  over f l ow f r om sect i on 2,  

Rol l i ng For k at  Bost on,  Ky .  



									

n = 0 . 052 ;  0. 047 

2- 1885 .  Sout h Beaver damCr eek near  

Dewy Rose, Ga .  

Gage l ocat i on . - Lat 34° 11' , l ong 82 ° 57' , on l ef t bank 50 f t up­

st r eam f r om hi ghway br i dge,  1 mi l e nor t heast  of  Dewy

Rose,  El ber t  Count y,  and 3 mi l es upst r eam f r om conf l uence 

wi t h Nor t h Beaver dam Cr eek .  Sect i on 1 i s about  100 f t  

downst r eam f r om gage .  

Dr ai nage ar ea . - 35 . 8 sq mi .  

Dat e of f l ood. - Nov .  26,  27,  1957 .  

Gage hei ght . - 8 . 02 f t , 4. 86 f t at gage ; 7 . 83 f t , 4. 64 f t at sect i on 1 .  

Peak di schar ge . - 820 cf s ; 221 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0. 052 ;  0 . 047 .  

Descr i pt i on of  channel . - Bed consi st s of  sand about  1 f t  deep 

over  cl ay and r ock .  Banks ar e i r r egul ar  wi t h t r ees and 

bushes gr owi ng down t o t he l ow wat er l i ne .  

Reach pr oper t i es 

Sect i on 
Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

I  Hydr aul i c
r adi us 

( f t )  

~ Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

I  Fal l  ( f t )
bet ween 
sect i ons 

Nov .  26,  1957 

1 .  .  .  .  .  .  .  .  .  .  .  268 71 3 . 8 3 . 62 3 . 06 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
2 .  .  .  .  .  .  .  .  .  .  .  288 56 5 . 1 4 . 97 2 . 85 7 .0 . 14 
3 .  .  .  .  .  .  .  .  .  .  .  278 59 4. 7 4. 34 2 . 95 66 . 12 
4 .  .  .  .  .  .  .  .  .  .  .  281 59 4. 8 4 . 41 2 . 92 81 . 13 
5 .  .  .  .  .  .  .  .  .  .  .  260 58 4. 5 4 . 13 3 . 15 64 . 06 

Nov .  27,  1957 

1 .  .  .  .  .  .  .  .  .  .  .  91 44 2 . 1 2 . 02 2 . 43 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
2 .  .  .  .  .  .  .  .  .  .  .  128 46 2 . 8 2 . 69 1 . 73 71 0 . 11 
3 .  .  .  .  .  .  .  .  .  .  .  108 51 2 . 1 2 . 00 2 . 05 66 . 10 
4 .  .  .  .  .  .  .  .  .  .  .  108 54 2 . 0 1 . 98 2 . 05 81 . 08 
5 .  .  .  .  .  .  .  .  .  .  .  101 46 2 . 2 2 . 04 2 . 19 64 . 14 

Not es . -



n = 0. 052; 0. 047 

CROSS SECTI ONS 
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Pl an sket ch and cr oss sect i ons,  Sout h Beaver dam Cr eek near  

Dewy Rose,  Ga .  

14 3 



n = 0. 052 ;  0. 047 

No .  1178 downst r eam al ong l ef t bank f r om sect i on 2,  

Sout h Beaver dam Cr eek near  Dewy Rose,  Ga .  

14 4 



n = 0. 052 ;  0. 047 

No .  1179 upst r eam f r om sect i on 2,  

Sout h Beaver dam Cr eek near  Dewy Rose,  Ga .  

14 5 



n = 0 . 049 

2- 1005 .  Deep Ri ver at Ramseur , N. C.  

Gage l ocat i on . - Lat  35° 44' ,  l ong 79° 30' ,  on r i ght  bank 0 . 25 

mi l e downst r eam f r om Mai n St r eet  br i dge i n Ramseur ,  

Randol ph Count y,  0 . 5 downst r eam f r om mi l l  dam,  and 1 . 5 

mi l es downst r eam f r om Sandy Cr eek .  Sect i on 1 i s about  

30 f t  downst r eam f r om gage .  

Dr ai nage ar ea . - 346 sq mi .  

Dat e of f ood . - Dec .  28,  1958 .  

Gage hei ght . - 13 . 65 f t  at  gage ;  13 . 62 f t  at  sect i on 1 .  

Peak di schar ge . - 8, 300 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 049 .  

Descr i pt i on of  channel . - Bed i s most l y coar se sand and cont ai ns 

some gr avel  and one conspi cuous out cr op .  Thr ee smal l  

i sl ands i n t he r each have a dense st and of  smal l  bi r ch 

t r ees .  The banks ar e f ai r l y st eep and cont ai n medi um 

gr owt hs of  under br ush and l ar ge t r ees .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( £t )  

Hydr aul i c
r adi us 

( f t )  

Mean 

vel oci t y
( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  
3 .  .  .  .  .  .  .  .  .  .  .  
4 .  .  .  .  .  .  .  .  .  .  .  
5 .  .  .  .  .  .  .  .  .  .  .  
6 .  .  .  .  .  .  .  .  .  .  .  
7 .  .  .  .  .  .  .  .  .  .  .  

2, 474 
2, 135 
2, 137 
2, 403 
2, 061 
2, 265 
2, 026 

215 
198 
240 
250 
244 

194 
189 

11 . 5 
10 . 8 

9 . 8 
9 . 6 

8 . 4 
11 . 8 
10 . 7 

10 . 8 
10 . 4 
9 . 34 

8 . 73 
7 . 94 
10 . 8 
10 . 4 

3 . 36 
3 . 89 
3 . 88 
3 . 45 
4 . 03 
3 . 66 
4 . 10 

.  .  .  .  .  .  .  .  
219 
218 
182 
185 
337 
265 

.  .  .  .  .  .  .  .  
0 . 17 

. 05 

. 12 

. 20 

. 30 

. 24 

Not es . ­



0

n = 0. 049 

PLAN SKETCH 
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Pl an sket ch and cr oss sect i ons,  Deep Ri ver  at  Ramseur ,  N. C.  

14 7 



n = 0. 049 

No .  1180 upst r eam f r om sect i on 7,  Deep Ri ver  at  
Ramseur ,  N. C.  

148 



n = 0. 049 

No .  1181 upst r eam f r om sect i on 4, Deep Ri ver at  

Ramseur ,  N. C.  

14 9 



n = 0 . 050 

6- 7195 .  Cl ear Cr eek near Gol den, Col o .  

Gage l ocat i on . - Lat  39 ° 45' 05" ,  l ong 105° 14' 55" ,  i n NEY4 sec .  

32, T. 3 S . , R. 70 W. , on l ef t bank 0 . 5 mi l e downst r eam 

f r om Gol den Canal  di ver si on and 1 mi l e west  of  Gol den .  

Sect i on 12 i s about 3 . 5 mi l es upst r eam f r om gage .  

Dr ai nage ar ea . - 399 sq mi .  

Dat e of f ood . - - May 26,  1958 .  

Gage hei ght . - 5 . 25 f t  at  gage ;  61 . 70 f t  ( di f f er ent  dat um)  at  

sect i on 15 .  

Peak di schar ge . - 1, 380 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 050 .  

Descr i pt i on of  channel . - Bed and banks ar e composed of  angul ar  

boul der s as much as 2 f t  i n di amet er .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

12 .  .  .  .  .  .  .  .  .  .  200 43 4 . 6 4 . 22 6 . 90 .  .  .  .  .  .  .  .  .  .  .  .  .  .  
13 .  .  .  .  .  .  .  .  .  .  206 50 4 . 1 3 . 83 6 . 70 47 .  0 . 85 
14 .  .  .  .  .  .  .  .  .  .  183 52 3 . 5 3 . 29 7 . 54 39 . 65 
15 .  .  .  .  .  .  .  .  .  .  184 51 3 . 6 3 . 36 7 . 50 46 . 65 
16 .  .  .  .  .  .  .  .  .  .  184 55 3 . 3 2 . 69 7 . 50 32 . 60 

Not es . -
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Pl an sket ch and cr oss sect i ons,  Cl ear  Cr eek near  

Gol den,  Col o .  



n = 0. 050 

No .  1198 upst r eam f r om sect i on 16,  Cl ear  Cr eek near  

Gol den,  Col o .  

15 2 



n = 0 . 050 

No .  1199 upst r eam f r om l ef t  bank at  sect i on 15,  

Cl ear  Cr eek near  Gol den,  Col o .  

15 3 



n = 0 . 051 ;  0 . 074 

2- 3310 .  Chat t ahoochee Ri ver near Leaf , Ga .  

Gage l ocat i on . - Lat  34° 35' ,  l ong 83 ° 38' ,  on l ef t  bank 700 f t  
upst r eam f r om br i dge on St at e Hi ghway 115,  1 . 5 mi l es east  
of  Leaf ,  Whi t e Count y,  2 . 5 mi l es downst r eam f r om Bl ue 
Cr eek,  3 mi l es upst r eam f r om Soque Ri ver ,  7 . 5 mi l es sout h­

east  of  Cl evel and,  and at  mi l e 405 . 6 .  Sect i on 2 i s about  
680 f t  upst r eam f r om gage .  

Dr ai nage ar ea . - 150 sq mi .  

Dat e of f ood. - Feb .  7,  Feb .  27,  1959 .  
Gage hei ght . - 7 . 50 f t , 4 . 95 f t at gage ; 9 . 12 f t , 6 . 92 f t at sect i on 2 .  

Peak di schar ge . - 5, 100 cf s ;  2, 350 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 051 ; 0 . 074 .  
Descr i pt i on of  channel . - Bed i s most l y r ock and ver y i r r egul ar .  

Banks ar e cover ed wi t h l ow t hi ck r hododendr on and smal l  
t r ees .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c Mean Lengt h ( f t )~ 

r adi us 
~ 

vel oci t y 
~ 

bet ween I( f t )  ( f t  per  sec)  sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

Feb .  7,  1959 

2 .  .  .  .  .  .  .  .  .  .  .  
3 .  .  .  .  .  .  .  .  .  .  .  
4 .  .  .  .  .  .  .  .  .  .  .  
5 .  .  .  .  .  .  .  .  .  .  .  

1, 510 
850 

1, 110 
1, 070 

147 
133 
158 
151 

10 . 3 
6 . 4 
7 . 0 

7 . 1 

9 . 84 
6 . 18 
6 . 79 
6 . 84 

3 . 38 
6 . 00 
4 . 59 
4 . 77 

.  .  .  .  .  .  .  .  
353 
214 
125 

.  .  .  .  .  .  .  .  
1 . 19 

. 35 

. 14 

Feb .  27,  1959 

2 .  .  .  .  .  .  .  .  .  .  .  
3 .  .  .  .  .  .  .  .  .  .  .  
4 .  .  .  .  .  .  .  .  .  .  .  
5 .  .  .  .  .  .  .  .  .  .  .  

1, 215 
555 

750 
720 

132 

112 
138 
134 

9 . 2 
5 . 0 
5 . 4 
5 . 4 

8 . 90 
4 . 80 
5 . 26 
5 . 18 

1 . 93 
4 . 23 
3 . 13 
3 . 26 

.  .  .  .  .  .  .  .  
353 
214 
125 

.  .  .  .  .  ,  .  .  

1 . 42 
. 37 
. 13 

Not es . -



n = 0. 051 ;  0. 074 
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Pl an sket ch and cr oss sect i ons,  Chat t ahoochee Ri ver  near  

Leaf ,  Ga .  

15 5 



n = 0. 051 ; 0. 074 

No .  1186 downst r eam f r om above sect i on 2,  

Chat t ahoochee Ri ver  near  Leaf ,  Ga .  

15 6 



n = 0. 051 ; 0. 074 

No .  1187 upst r eam f r om sect i on 4,  

Chat t ahoochee Ri ver  near  Leaf ,  Ga .  

15 7 



	

n = 0. 051 

13- 3380 .  Sout h For k Cl ear wat er Ri ver near  

Gr angevi l l e, I daho 

Gage l ocat i on . - Lat  45° 55' ,  l ong 116° 01' ,  i n SEV4NWY4 sec .  
30, T.  30 N. , R.  4 E. ,  on r i ght bank j ust downst r eam f r om 

power house of  Washi ngt on Wat er  Power  Co . ,  6 mi l es east  

of  Gr angevi l l e .  Sect i on 1 i s about  1 . 8 mi l es upst r eam f r om 

gage .  

Dr ai nage ar ea . - 865 sq mi .  

Dat e of f ood. - May 29,  1948 .  

Gage hei ght . - 12 . 50 f t  at  gage ;  30 . 85 f t  at  sect i on 1 .  

Peak di schar ge . - 12, 600 ef s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 051 .  

Descr i pt i on of  channel . - Bed consi st s of  r ock and boul der s ;  
d5o = 250 mm, d84 =440 mm.  Banks ar e most l y boul der s 

and have t r ees and br ush al ong t ops .  

Reach pr oper t i es 

Top Mean Hydr aul i c Mean Lengt h ( f t )  Fal l  ( f t )
Sect i on Ar ea wi dt h dept h r adi us vel oci t y bet ween bet ween

( sq f t )  ( f t )  ( f t )  ( f t )  ( f t  per  sec)  sect i ons sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  1, 326 134 9 . 90 9 . 40 9 . 50 .  .  .  .  .  .  .  .  .  .  .  .  .  .
2 .  .  .  .  .  .  .  .  .  .  .  1, 310 143 9 . 16 8 . 68 9 . 62 255 .  1 . 40 
3 .  .  .  .  .  .  .  .  .  .  .  1, 434 181 7 . 92 7 . 71 8 . 79 295 1 . 45
4 .  .  .  .  .  .  .  .  .  .  .  1, 267 148 8 . 56 8 . 23 9 . 94 357 2. 85 

Not es . -



n = 0. 051 
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4 

CROSS SECTI ONS 

a
0 

a 

m 
a 

W 
W 

z 

z

0 

a 
W
J 
W 

Pl an sket ch and cr oss sect i ons,  Sout h For k Cl ear wat er  Ri ver  

near  Gr angevi l l e,  I daho .  

15 9 



n = 0 . 051 

No .  155 upst r eam f r om l ef t  bank at  sect i on 3,  Sout h For k 

Cl ear wat er Ri ver near  Gr angevi l l e,  I daho .  

16 0 



n = 0 . 051 

No .  156 downst r eam f r om l ef t  bank at  sect i on 2,  Sout h For k 

Cl ear wat er  Ri ver  near  Gr angevi l l e,  I daho .  



								

n = 0 . 053 ;  0 . 079 

11- 4510 .  Cache Cr eek near Lower Lake, Cal i f .  

Gage l ocat i on . - Lat  38° 55' 27" ,  l ong 122° 33' 53" ,  i n sec .  6,  T.  12 

N. , R. 6 W. , on l ef t bank 500 f t downst r eamf r omCl ear Lake 

Dam,  1 . 9 mi l es downst r eam f r om Copsey Cr eek,  and 2 . 5 

mi l es nor t heast  of  Lower  Lake .  Sect i on 1 i s 350 f t  up­

st r eam f r om gage .  

Dr ai nage ar ea . - 528 sq mi .  

Dat e of f ood. - Jan.  24- 25,  1951 .  

Gage hei ght . - 7 . 80 f t ,  6 . 30 f t  at  gage ;  13 . 35 f t ,  11 . 70 f t  at  sec­

t i on 1 .  

Peak di schar ge . - 3, 840 cf s,  1, 830 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n =0. 053 ;  0. 079 .  

Descr i pt i on of  channel . - Bed i s composed of  l ar ge angul ar  boul ­

der s .  Banks consi st  of  exposed r ock,  boul der s,  and some 

t r ees .  
Reach Pr oper t i es 

Sect i on Ar ea 
( s( l  f t )  

Top 

wi dt h 
( f t )  

Mean 
dept h 

( f t )  

Hydr aul i c 

r adi us 
( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )  ~ 
bet ween 

~ 

sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

Jan .  25,  1951 

1 .  .  .  .  .  .  .  .  .  .  .  401 81 5 . 0 4 . 27 9 . 59 
2 .  .  .  .  .  .  .  .  .  .  .  384 65 5 . 9 5 . 02 10 . 00 .  .  102 .  .  .  .  1 ' . 80 
3 .  .  .  .  .  .  .  .  .  .  .  295 45 6 . 6 5 . 27 13 . 02 62 3 . 10 

Jan.  24,  1951 

1 .  .  .  .  .  .  .  .  .  .  .  271 76 3 . 6 3 . 09 6 . 75 
2 .  .  .  .  .  .  .  .  .  .  .  236 51 4 . 6 3 . 88 7 . 75 .  .  .  102 .  .  .  .  ' 2 . 75 
3 .  .  .  .  .  .  .  .  .  .  .  211 38 5 . 6 4 . 45 8 . 67 62 2 . 55 

Not es . -



n = 0. 053;  0 . 079 

PLAN SKETCH 

Pl an sket ch and cr oss sect i ons,  Cache Cr eek near  
Lower  Lake,  Cal i f .  

16 3 



n = 0. 053 ; 0. 079 

No .  1191 downst r eam f r om l ef t  bank above sect i on 1,  

Cache Cr eek near  Lower  Lake,  Cal i f .  

16 4 



n = 0. 053 ; 0. 079 

14*  

No .  1193 downst r eam f r om channel  above sect i on 1,  

Cache Cr eek near  Lower  Lake,  Cal i f .  

16 5 



	

n = 0. 055 

4- - 2750 .  East Br anch Ausabl e Ri ver at Au Sabl e 

For ks, N. Y .  

Gage l ocat i on . - Lat  44° 26' 20" ,  l ong 73° 40' 55" ,  on l ef t  bank 700 

f t  upst r eam f r om upper  hi ghway br i dge i n Au Sabl e For ks,  

Essex Count y,  and 0 . 5 mi l e upst r eam f r om conf l uence wi t h 

West  Br anch .  Sect i on 1 i s about  0 . 75 mi l e upst r eam f r om 

gage .  

Dr ai nage ar ea . - 198 sq mi .  

Dat e of f ood. - Mar .  31,  1951 .  

Gage hei ght . - 8 . 20 f t  at  gage ;  94 . 08 f t  ( di f f er ent  dat um)  at  

sect i on 1 .  

Peak di schar ge . - 7, 790 cf s .  

Comlbut ed r oughness coef f i ci ent . - Manni ng n=0. 055 .  

Descr i pt i on of  channel . - Bed consi st s of  gr avel ,  r ock,  and boul ­

der s as much as 5 f t  i n di amet er .  Banks ar e l i ned wi t h 

boul der s,  smal l  t r ees,  and bushes .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  1, 050 139 7. 6 7 . 01 7 . 40 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  1, 090 166 6. 6 6 . 42 7. 13 178 1 . 00 

Not es . -



n = 0. 055 

PLAN SKETCH 

CROSS SECTI ONS 
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Pl an sket ch and cr oss sect i ons,  East  Br anch Ausabl e Ri ver  

at  Au Sabl e For ks,  N. Y.  

167 



n = 0. 055 

No .  698 upst r eam al ong l ef t  bank f r om bel ow sect i on 2,  

East  Br anch Ausabl e Ri ver  at  Au Sabl e For ks,  N. Y.  

168 



n = 0. 055 

No .  700 downst r eam f r om l ef t  bank at  sect i on 1,  

East Br anch Ausabl e Ri ver  at Au Sabl e For ks, N. Y.  

16 9 



	

n = 0. 056 

1- 1805 .  Mi ddl e Br anch West f i el d Ri ver at  

Goss Hei ght s, Mass .  

Gage l ocat i on . - Lat  42° 15' 31" ,  l ong 72° 52' 23" ,  on r i ght  bank at  

upst r eam si de of  hi ghway br i dge at  Goss Hei ght s,  Hamp­

shi r e Count y,  0 . 35 mi l e upst r eam f r om mout h,  and 1 . 7 

mi l es nor t h of  Hunt i ngt on .  Sect i on 1 i s about  1, 000 f t  

downst r eam f r om gage .  

Dr ai nage ar ea . - 52 . 6 sq mi .  

Dat e of f ood . - Mar .  22,  1948 .  

Gage hei ght . - 6 . 46 f t  at  gage ;  19 . 07 f t  at  sect i on 1 .  

Peak di schar ge . - 3, 400 cf s .  

Comput ed r oughness coef ci ent . - Manni ng n = 0 . 056 .  

Descr i pt i on of  channel . - Bed i s r ocks and coar se gr avel  wi t h 

boul der s as much as 5 f t  i n di amet er .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  502 123 4. 1 4. 05 6. 78 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  531 114 4. 6 4. 50 6. 42 159 1. 38 

Not es . -



n = 0 . 056 

PLAN SKETCH 

CROSS SECTI ONS 
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Pl an sket ch and cr oss sect i ons,  Mi ddl e Br anch West f i el d Ri ver  

at  Goss Hei ght s,  Mass .  



n = 0. 056 

No . 315 downst r eam f r om above sect i on 1, Mi ddl e Br anch 

West f i el d Ri ver  at  Goss Hei ght s,  Mass .  

17 2 



n = 0. 056 

No .  316 upst r eam f r om bel ow sect i on 2,  Mi ddl e Br anch 

West f i el d Ri ver  at  Goss Hei ght s,  Mass .  

17 3 



n = 0. 057 

12- 4620 .  Mi ssi on Cr eek near Cashmer e, Wash .  

Gage l ocat i on . - Lat  47° 30' 15" ,  l ong 120° 28' 30" ,  i n SEY4NEY4 

sec .  8, T. 23 N. , R. 19 E. , on r i ght bank 1 . 5 mi l es upst r eam 

f r om mout h and 1 . 5 mi l es sout h of Cashmer e .  Sect i on 1 i s 

about  0 . 5 mi l e downst r eam.  

Dr ai nage ar ea . - 79 . 1 sq mi  .  

Dat e of f ood. - May 19,  1955 .  

Gage hei ght . - 1 . 73 f t  at  gage ;  14 . 00 f t  ( di f f er ent  dat um)  at  

sect i on 1 .  

Peak di schar ge . - 123 cf s .  

Comput ed r oughness coe ci ent . - Manni ng i t = 0 . 057 .  

Descr i pt i on of channel . - Bed of angul ar - shaped boul der s as much 

as 1 f t  i n di amet er .  Bot h banks ar e l i ned wi t h over hangi ng 

bushes .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 

sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  34 22 1 . 54 1 . 50 3. 64 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
2 .  .  .  .  .  .  .  .  .  .  .  28 22 1 . 27 1 . 24 4. 39 44 0. 82 
3 .  .  .  .  .  .  .  .  .  .  .  31 20 . 5 1 . 53 1 . 46 3. 92 51 . 79 

Not es . -
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Pl an sket ch and cr oss sect i ons,  Mi ssi on Cr eek near  

Cashmer e,  Wash .  

175 



n = 0. 057 

No .  1184 upst r eam f r om bel ow sect i on 3,  Mi ssi on Cr eek 
near Cashmer e, Wash .  

17 6 



n = 0. 057 

No .  1185 upst r eam f r om bel ow sect i on 3,  Mi ssi on Cr eek 

near  Cashmer e,  Wash .  

17 7 



n = 0 . 059 

2- 935 . HawRi ver near Benaj a, N. C.  

Gage l ocat i on . - Lat  36° 16' ,  l ong 79° 34' ,  on l ef t  bank 200 f t  

upst r eam f r om si t e of  ol d Hi gh Rock Mi l l ,  500 f t  upst r eam 

f r om br i dge on Secondar y Road 2620,  0 . 5 mi l e upst r eam 

f r om Rocki ngham- Gui l f or d Count y l i ne,  6 mi l es down­

st r eamf r om Tr oubl esome Cr eek, and 6 mi l es east of Benaj a,  

Rocki ngham Count y .  Sect i on 4 i s about  400 f t  upst r eam 

f r om gage .  

Dr ai nage ar ea . - 168 sq mi .  

Dat e of f ood. - Dec .  29,  1958 .  

Gage hei ght . - 5 . 70 f t at gage ; 6 . 09 f t at sect i on 4 .  

Peak di schar ge . - 1, 000 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 059 .  

Descr i pt i on of  channel . - Bed i s composed of  coar se sand and a 

f ew out cr ops .  Banks on bot h si des ar e heavi l y l i ned wi t h 

over hangi ng bi r ch t r ees .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

4 .  .  .  .  .  .  .  .  .  .  403 73 5 . 5 4 . 98 2 . 48 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
5 .  .  .  .  .  .  .  .  .  .  .  417 73 5 . 7 5 . 22 2 . 40 172 0 . 16 
6 .  .  .  .  .  .  .  .  .  .  .  400 81 4 . 9 4 . 58 2 . 50 115 . 15 
7 .  .  .  .  .  .  .  .  .  .  .  397 79 5 . 0 4. 70 2. 52 121 . 16 

Not es .  ­



n = 0. 059 

PLAN SKETCH 

Pl an sket ch and cr oss sect i ons,  Haw Ri ver  near  Benaj a,  N. C.  

179 



n = 0. 059 

No .  1182 upst r eam f r om sect i on 6,  Haw Ri ver  near  
Benaj a, N. C .  

180 



n = 0. 059 

No .  1183 downst r eam al ong r i ght bank f r om sect i on 6,  

HawRi ver  near  Benaj a, N. C.  



		

n = 0. 059 

12- 1135 .  Nor t h For k Cedar Ri ver near  

Lest er , Wash .  

Gage l ocat i on . - Lat 47 ° 19' 10" , l ong 121 ° 30' 05" , i n SWY4 sec . 11,  

T. 21 N. , R. 10 E. , on l ef t bank 120 f t downst r eam f r om 

f al l s,  1 . 5 mi l es upst r eam f r om conf l uence wi t h Sout h For k,  

and 7 . 5 mi l es nor t h of Lest er .  Sect i on 1 i s about 700 f t  

upst r eam f r om gage .  

Dr ai nage ar ea . - 8 . 81 sq mi .  

Dat e of f ood . - Dec .  15,  1959 .  

Gage hei ght . - 3 . 85 f t  at  gage ;  24 . 88 f t  ( di f f er ent  dat um)  at  

sect i on 1 .  

Peak di schar ge . - 996 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 059 .  

Descr i pt i on of channel . - Bed i s l ar ge boul der s .  Banks ar e i r r egu­

l ar  and l i ned wi t h br ush,  t r ee st umps,  and r oot s .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  
178 
150 

64 
58 

2 . 7 
2 . 6 

2 . 65 
2 . 53 

5 . 60 

6 . 60 

.  .  .  .  .  .  .  .  

86 

.  .  .  .  .  .  .  .  

2 . 54 
3 .  .  .  .  .  .  .  .  .  .  .  144 58 2 . 5 2 . 40 6 . 92 96 1 . 82 
4 .  .  .  .  .  .  .  .  .  .  .  157 63 2 . 5 2 . 39 6 . 34 130 3 . 04 

Not es . -



n = 0 . 059 

CROSS SECTI ONS 

26 

24 

22 

20 

f  22 

Q 
20 

W 

Q 18 

H 
W
W 16 

Z 20 

Z 
O 

18 
Q 
W
J 16 
W 

18 

16 

14 

12 
0 20 40 60 80 

WI DTH,  I N FEET 

Pl an sket ch and cr oss sect i ons,  Nor t h For k Cedar  Ri ver  near  

Lest er ,  Wash .  

18 3 



n = 0. 059 

No .  1188 downst r eam f r om l ef t  bank above sect i on 1,  
Nor t h For k Cedar  Ri ver  near  Lest er ,  Wash .  

18 4 



n = 0. 059 

No .  1189 upst r eam f r om r i ght  bank bel ow sect i on 3,  

Nor t h For k Cedar  Ri ver  near  Lest er ,  Wash .  

18 5 



n = 0 . 060 

3- 4- 4- 85 .  Homi ny Cr eek at Candl er , N. C.  

Gage l ocat i on . - Lat 35° 32' 28" , l ong 82° 40' 35" ,  on l ef t bank 0. 1 

mi l e downst r eam f r om Pol e Cr eek,  0. 4 mi l e downst r eam 

f r om br i dge on St at e Hi ghway 112,  and 1 mi l e east  of  

Candl er ,  Buncombe Count y .  Sect i on 1 i s about  250 f t  

downst r eam f r om gage .  

Dr ai nage ar ea . - 79 . 8 sq mi  .  

Dat e of f l ood. - June 16,  1949 .  

Gage hei ght . - 13 . 75 f t at gage ; 13 . 33 f t at sect i on 1 .  

Peak di schar ge . - 6, 800 cf s t ot al  ; 6, 460 cf s i n t he mai n channel .  
Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 060 .  

Descr i pt i on of  channel . - Bed i s sand and gr avel  wi t h some boul ­
der s as much as 20 i nches i n di amet er .  Bot h banks ar e 

l i ned wi t h over hangi ng t r ees and bushes .  

Reach Pr oper t i es 

Top Mean Hydr aul i c Mean Lengt h ( f t )  Fal l  ( f t )
Sect i on Ar ea wi dt h dept h r adi us vel oci t y bet ween bet ween 

( sq f t )  ( f t )  ( f t )  ( f t )  ( f t  per  sec)  sect i ons sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  1, 400 110 12 . 7 11 . 77 4 . 76 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  1, 160 90 12 . 9 11 . 62 5 . 50 308 0 . 68 

3 .  .  .  .  .  .  .  .  .  .  .  1, 090 90 12 . 2 11 . 28 5 . 72 262 . 46 

Not es . -



n = 0. 060 
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Pl an sket ch and cr oss sect i ons,  Homi ny Cr eek at  Candl er ,  

N. C. Dashed l i nes show l i mi t s of over bank f l oodi ng .  

18 7 



n = 0. 060 

No .  431 downst r eam f r om above sect i on 1,  Homi ny Cr eek 
at  Candl er ,  N. C .  

18 8 



n = 0 . 060 

No .  432 upst r eam f r om l ef t  bank at  sect i on 3,  Homi ny Cr eek 

at  Candl er ,  N. C .  

18 9 



	

n = 0 . 060 

12- 34- 55 .  Rock Cr eek Canal near Dar by, Mont .  

Gage l ocat i on . - Lat  46° 04' 40" ,  l ong 114° 12' 40" ,  i n SWY4 sec .  

28, T. 4 N. , R. 21 W. , on downst r eamsi de of f oot br i dge, 0 . 25 

mi l e downst r eam f r om di ver si on dam,  1 . 5 mi l es down­

st r eam f r om Como Lake,  and 4 mi l es nor t hwest  of  Dar by .  

Sect i on 1 i s about 0 . 25 mi l e upst r eamf r omgage .  

Dat e of f ood . - Sept .  23,  1948 .  

Gage hei ght . - 3 . 34 f t  at  gage ;  15 . 33 f t  at  sect i on 1 .  

Peak di schar ge . - 138 cf s .  

Comput ed r oughness coef ci ent . - Manni ng n = 0 . 060 .  

Descr i pt i on of channel . - Bed and bank consi st of boul der s ; d5o = 

210 mm,  d84 = 375 mm.  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h 

( f t )  

Hydr aul i c 

r adi us 
( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  30 26 1 . 15 1 . 07 4 . 60 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  31 25 1 . 24 1 . 19 4 . 45 45 1 . 25 

3 .  .  .  .  .  .  .  .  .  .  .  39 24 1 . 62 1 . 56 3 . 54 50 1 . 36 
4 .  .  .  .  .  .  .  .  .  .  .  30 25 1 . 20 1 . 25 4 . 60 50 1 . 02 

5 .  .  .  .  .  .  .  .  .  .  .  32 25 1 . 28 1 . 28 4 . 31 50 . 93 
6 .  .  .  .  .  .  .  .  .  .  .  37 26 1 . 42 1 . 37 3 . 73 50 . 78 
7 .  .  .  .  .  .  .  .  .  .  .  32 24 1 . 33 1 . 28 4 . 31 50 . 85 

Not es . -



n = 0. 060 
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Pl an sket ch and cr oss sect i ons,  Rock Cr eek Canal  near  

Dar by,  Mont .  



n = 0. 060 

No .  136 downst r eam f r om above sect i on 1,  

Rock Cr eek Canal  near  Dar by,  Mont .  

192 



n = 0. 060 

No .  137 downst r eam f r om above sect i on 1,  

Rock Cr eek Canal  near  Dar by,  Mont .  

19 3 



	

n = 0 . 065 

11- 2645 .  Mer ced Ri ver at Happy I sl es Br i dge,  

near Yosemi t e, Cal i f .  

Gage l ocat i on . - Lat  37° 43' 54" ,  l ong 119° 33' 28" ,  on r i ght  bank 

10 f t  downst r eam f r om Happy I sl es Br i dge,  0 . 4 mi l e down­

st r eam f r om I l l i l ouet t e Cr eek,  and 2 mi l es sout heast  of  

Yosemi t e Nat i onal  Par k Headquar t er s,  Mar i posa Count y .  

Sect i on 1 i s about  1, 000 f t  downst r eam f r om gage .  

Dr ai nage ar ea . - 181 sq mi .  

Dat e of f ood . - May 17,  1950 .  

Gage hei ght . - 6 . 06 f t  at  gage ;  97 . 40 f t  ( di f f er ent  dat um)  at  

sect i on 1 .  

Peak di schar ge . - 1, 950 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 065 .  

Descr i pt i on of  channel . - Fai r l y st r ai ght  channel  i s composed of  

boul der s wi t h t r ees al ong t op of  banks ;  d5o = 253 mm,  

d84 = 550 mm.  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  308 78 4 . 0 3 . 90 6 . 33 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
2 .  .  .  .  .  .  .  .  .  .  .  .  263 64 4 . 1 3 . 98 7 . 41 200 3 . 40 
3 .  .  .  .  .  .  .  .  .  .  .  309 63 4 . 9 4 . 68 6 . 31 40 . 50 
4 .  .  .  .  .  .  .  .  .  .  .  327 78 4 . 2 4 . 09 5 . 96 180 1 . 55 

Not es . ­
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Pl an sket ch and cr oss sect i ons,  Mer ced Ri ver  at  

Happy I sl es Br i dge,  near  Yosemi t e,  Cal i f .  

19 5 



n = 0. 065 

No .  1196 downst r eam f r om above sect i on 1,  Mer ced Ri ver  

at  Happy I sl es Br i dge,  near  Yosemi t e,  Cal i f .  

19 6 



n = 0. 065 

No .  1197 upst r eam f r om r i ght  bank at  sect i on 3,  Mer ced Ri ver  

at  Happy I sl es Br i dge,  near  Yosemi t e,  Cal i f .  

197 



			

n = 0. 070 

3- 3020 .  Pond Cr eek near Loui svi l l e, Ky .  

Gage l ocat i on . - Lat  38 ° 07' 11" ,  l ong 85 ° 47' 45" ,  on downst r eam 

si de of  br i dge on Mansl i ck Road,  0 . 4 mi l e sout h of  Thi r d 

St r eet Road,  0 . 6 mi l e downst r eamf r om Bee Li ck Cr eek, and 

2 . 4 mi l es sout h of  Loui svi l l e Ci t y Li mi t s,  Jef f er son Count y .  

Sect i on 1 i s about  550 f t  upst r eam f r om gage .  

Dr ai nage ar ea . - 64 . 0 sq mi .  

Dat e of , f ood . - Feb .  14,  1950 .  

Gage hei ght . - 15 . 00 f t at gage ; 15 . 1 f t at sect i on 1 .  

Peak di schar ge . - 1, 480 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0 . 070 .  

Descr i pt i on of  channel . - Bed i s f i ne sand and si l t  .  Banks ar e 

i r r egul ar  wi t h f ai r l y heavy gr owt h of 2- t o 8- i nch t r ees on t he 

banks above l ow wat er ,  par t i cul ar l y on t he l ef t  bank .  

Reach sect i ons 1,  2,  5,  6,  7 used t o det er mi ne r oughness 

coef f i ci ent .  Br i dge abut ment s f or m const r i ct i on at  sect i on 3 .  

Reach Pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 
sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  888 115 7 . 7 7 . 10 1 . 67 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
2 .  .  .  .  .  .  .  .  .  .  .  830 122 6 . 8 6 . 48 1 . 78 90 0 . 05 
3 .  .  .  .  .  .  .  .  .  .  .  591 52 11 . 4 8 . 23 2 . 50 95 . 10 
4 .  .  .  .  .  .  .  .  .  .  .  837 116 7 . 2 6 . 80 1 . 77 45 . 02 
5 .  .  .  .  .  .  .  .  .  .  .  818 94 8 . 7 8 . 06 1 . 81 79 . 05 
6 .  .  .  .  .  .  .  .  .  .  .  791 107 7 . 4 7 . 00 1 . 87 156 . 10 
7 .  .  .  .  .  .  .  .  .  .  .  854 115 7 . 4 7 . 00 1 . 73 147 . 07 

Not es . ­



CROSS SECTI ONS 

J
W 

Pl an sket ch and cr oss sect i ons,  Pond Cr eek near  

Loui svi l l e,  Ky .  
199 



n = 0 . 070 

No .  452 downst r eam f r om above sect i on 1,  

Pond Cr eek near  Loui svi l l e,  Ky .  

20 0 



n = 0. 070 

No . 453 upst r eam f r om r i ght bank at sect i on 7,  
Pond Cr eek near  Loui svi l l e,  Ky .  

20 1 



		

n = 0. 073 

12- 3215 .  Boundar y Cr eek near Por t hi l l , I daho 

Gage l ocat i on . - Lat  48° 59' 50" ,  l ong 116° 34' 05" ,  i n SWY4 sec .  

11, T . 65 N. , R. 2 W. , on l ef t bank near mout h of canyon,  

0 . 2 mi l e sout h of  i nt er nat i onal  boundar y,  and 3 mi l es west  

of  Por t hi l l  .  Sect i on 1 i s 413 f t  upst r eam f r om gage .  

Dr ai nage ar ea . - 97 sq mi ,  appr oxi mat el y .  

Dat e of f ood. - May 28,  1948 .  

Gage hei ght . - 5 . 34 f t at gage ; 13 . 60 f t at sect i on 1 .  

Peak di schar ge . - 2, 530 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n = 0. 073 .  

Descr i pt i on of channel . - Bed consi st s of boul der s ; d 50 = 210 mm,  

d8 , =375 mm.  Banks ar e composed of  boul der s and have 

t r ees and br ush al ong t op .  

Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y 

( f t  per  sec)  

Lengt h ( f t )
bet ween 

sect i ons 

Fal l  ( f t )
bet ween 

sect i ons 

1 .  .  .  .  .  .  .  .  .  .  351 64 5 . 48 4. 87 7 . 21 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  

2 .  .  .  .  .  .  .  .  .  .  .  338 82 4. 12 3 . 93 7 . 49 94 .1 . 45 

3 .  .  .  .  .  .  .  .  .  .  .  
4 .  .  .  .  .  .  .  .  .  .  .  

327 
400 

71 
118 

4. 61 
3 . 39 

4. 09 
3 . 30 

7 . 74 
6 . 32 

163 
177 

3 . 95 
2 . 70 

Not es .  ­
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Pl an sket ch and cr oss sect i ons,  Boundar y Cr eek near  
Por t hi l l ,  I daho .  

20 3 



n = 0. 073 

No .  5 downst r eam f r om l ef t  bank above sect i on 1, .  

Boundar y Cr eek near  Por t hi l l ,  I daho .  

20 4 



n = 0. 073 

No .  8 upst r eam f r om bel ow sect i on 4,  

Boundar y Cr eek near  Por t hi l l ,  I daho .  

205 



n = 0. 075 

12- 3450 .  Rock Cr eek near Dar by, Mont .  

Gage l ocat i on . - Lat  46° 04' 10" ,  l ong 114° 13' 20" ,  i n SEY4SEY4 
sec .  29,  T.  4 N. ,  R.  21 W. ,  on l ef t  bank 0. 6 mi l e down­

st r eam f r om Como Lake,  0 . 7 mi l e upst r eam f r om Rock 

Cr eek Canal , and 4 mi l es nor t hwest of Dar by .  Sect i on 1 

i s about 0 . 25 mi l e upst r eam f r om gage .  

Dr ai nage ar ea . - 55 . 4 sq mi  .  

Dat e of f ood. - May 27,  1948 .  

Gage hei ght . - 5 . 78 f t  at gage ; 23 . 85 f t at sect i on 1 .  

Peak di schar ge . - 1, 500 cf s .  

Comput ed r oughness coef f i ci ent . - Manni ng n =0. 075 .  

Descr i pt i on of channel . - Bed consi st s of  boul der s ; d5o = 220 mm,  

d84 =415 mm.  Banks ar e composed of boul der s and have 

t r ees and br ush .  
Reach pr oper t i es 

Sect i on Ar ea 
( sq f t )  

Top
wi dt h 

( f t )  

Mean 
dept h

( f t )  

Hydr aul i c
r adi us 

( f t )  

Mean 
vel oci t y

( f t  per  sec)  

Lengt h ( f t )
bet ween 
sect i ons 

Fal l  ( f t )
bet ween 

sect i ons 

1 .  .  .  .  .  .  .  .  .  .  .  214 51 4 . 20 3 . 96 7 . 01 .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
2 .  .  .  .  .  .  .  .  .  .  .  203 54 3 . 76 3 . 50 7 . 39 79 2 . 65 
3 .  .  .  .  .  .  .  .  .  .  .  134 43 3 . 12 2 . 91 11 . 19 47 2 . 45 

Not es .  ­
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Pl an sket ch and cr oss sect i ons,  Rock Cr eek near  

Dar by,  Mont .  207 



n = 0. 075 

No .  131 downst r eam f r om above sect i on 2,  
Rock Cr eek near  Dar by,  Mont .  

208 



n = 0. 075 

No .  133,  upst r eam f r om bel ow sect i on 3,  

Rock Cr eek near  Dar by,  Mont .  

20 9 
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