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PREFACE

The study r ep L ir t e l l  here in  war conducted dur ing  1976 at the U.  S.

Army Eri f  lacer Waterways Experiment  C t : t t ion  ( WES ) for  the U. S. Army

Engineer  D i s t r i c t , New lrl.eanr (NOD), as part of the Lower M i s s i s s i ppi

Valley Divis ion ( LMVD ) 1’ .r t:u:~nIo~ y i’ ri ’4raJn (T—1) , Work Package ~~~,

Sedimentat in n .

‘rhe study was cun , 1l l , ’te ,i by Pt ’r~HCu1eI of the Envir’unientn.l . I ’ 111:11 1 1—

t ion Branch ( l’ICP ) , 1 inv I r i ‘IIC:L ’ t l t n I  Cy :: tear  Div i  C loll ( ESD) , Mobil ity and

Environmental  Systems Lab~’iat~ ‘ry (M C C 5 ) , under the d i rect  supervisi

of Mr. J . K . CtoIl , i’h j e t ’ , ESS • : ir:  I under the ~ener:i Cupe CV j :1 i n

Men : ~~ . W . -1 . ; Iiook I cv , i l l  j e t’ , MI ’~ I,, and B. 0. Penn , Cl i I c C , l -~~1~ . ~- U ’ .:r r : .

M . P. K O O WI I  a n - t  E . A.  3.’ i i..’: i : i , ‘ ‘ C .  , IC I ’  , planned the st ii ty :ii ~~i I I ,  i C

the invest i -:tt . loan ~ic r t ’r r ary  t- ’ :i~~~t.:i in tic’ project ob j e ct i  Vi ’:: .

J. 3 . C e f l h i e~1V , Data Hand l ing  ‘ranch , ~k-b 11 1  ty  C y s t v i u~; D lv i  ‘n ,

L. H,nlr i 4uez , ESB , M .  R .  Wi itlierrb y , ECU , and 3 . R .  i ’r i st , Fi d, I :1

and lr a i ’ l i i c  A r t n  D i v i n i . ’li ( l ’ i ~- I A : ) ,  : 1113 ~~~~~~~~ ~~~. ~~~. 
p~~~~ 1~~t I , ‘.\‘ -CA I’ , ‘ ‘ H—

t r i bu t ed  : i c n i f i c : i n t l ~ ’ to t i i i ; :  i’i’I ’- ’r t  . Mt ’SC I ’ H . ki ’ ’w’t i , i l a I ’, 1 t ’ H  1 , : 1 1 1 , 1

Kennedy pro ~‘:i re,l this roc ’i’ t.

Ac kll .’w ~e~I~ilClit i C na i i’  t i  Me. ; . : r’ . . . . B. I’ nt t. 1’ , Cli  i , C • I ‘ ‘t :in. I

l , t ’ I L t l C I i , 1 .MVI’, L I I I B. 3 . : i i ’ rot . t , ‘ I i i . ’ : , i i v - 1 ’ ; I  ics Ceflt i i i , tIyIrniS icr

an.i ilvir . 5- ,’ i O r i : i c l i , i ’ l l O  i I i t ’( ’l ’ 1 f l ’~ I ’ i V 1 : 1  ‘n , i- , ‘ ‘r t Ic I I’ he 1 p ‘:; I

ci’:: I, I ‘11:1 due I t i c  I ic rt . n

.‘t’ec i i i  :tckt; -w ‘‘  I - H ’ I t ’ ) I I i~~ .Ii ~, t l i i ’  C ‘ I  - -vi t i c  ~ ‘i’ i’ : ’ - l O l l ’  w i  I i

wli. Co V L ~ ~n t b  Ic L O L )  j i t  ‘ i l l , ’ , ’ the ~‘t ’ - j , ’ C i  ill U’1 I  i V O C  i ’. I 1 i  .1  l i t  C I V . ’ h c t ’ t ,

;Hic~’ . ’r r  i n  1 1 C. , ’ I, : Mt ’:::: ‘~ : . , . J . I C ;  f t .  ‘ i i , ’ , ,~~‘ C , H .  H .  - I von cy i i i  H. . 
—

El 1I’~’~’k I’ tb  U.  ; . Ar: ,’ ‘ 1 ’ ’ ) )  cr  : 1 1 r t t ’  ‘ I  • t’ rt ii’ i , t n t  E’ . 3 . ~~ t i i i . ’ n  Cr .

U. .~~~. ~~~~~~~~ ~~~~~~~~~~~~~ , r ~~~~ ‘ i : ) t I ’ i , ’t .  . H-. ) .  ‘W , l4C1 ’ ’ ) ,~ C I I  C O  p i’ t l. ’ I, ’

l b . ’  I - i  1 - w i n c  1 . 1 ’  t } i . ’~~t ’ Iii ’Ip

1.1 . .‘ . -
‘. ‘ ‘::~

‘ ~~ . - r . .~
i )  ‘ ‘W O l ’  -U C C  I C C )  ‘‘ ICC ’ t 1 i V I  C’ i ’ l l

( ‘ I )  ‘‘ . ‘ I - i l ;  i l I C l  ‘‘ C I  I .  ‘‘ ‘ ‘
.

‘‘1 ;t ’

p ) :~ ~. • ,‘ tn , , Pt  . : I ‘ • : .‘ . }“ . ‘.‘ , ‘ ‘ ) ,
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M. M. Wilbanks
B. J. Breaux
E. Adams
J. Bordelon ‘1
U. J. Michel , Jr.
L. A. Warnix

( c )  St. Louis D i s t r i c t :  J. L. Butery
T. F. Wolf
C . N.  Strauser

( d )  Vicksburg Dis t r i c t : B. B . Winkley
L. 3. Ri ’bbins
W. E. Goodwin
H. Franc e
A . Coz.ta r i i

( 2 )  Missouri River Division

( a )  Kan san City  l i , .:t r i ct :  A . B . C. .:p
H . L. I’earce
C M .  Melvin
C . ‘ . P- d i re

(b) Inlet Distri t,.: W. G. l ot’ :‘n~ li
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(b) Little Rock District : 0. B. Yaeger
(c) Tulsa District : F. W. Becker , Jr.

C. L. Corsair

b. U. S. Geological Survey , Department of’ the Interior

(1) Arkansas District : E. E. Morris
B. F. Lambert

(2) Colorado District : B. U. Grozier
B. K. Livingston
R.  D . Steder

( 3 )  Illinois District : L. G. Toler
D. C. Perkins

( 1 4 )  Iowa District : I. L. Burmeister
S. M. Munimey
D. A. Schaull

( 5 )  Kansas District : C. D. Albert
A. M . Diaz

( 6 )  Kentucky District: J. F. Santos
H. K. Freiberger
W. H. Jackson

( 7 )  Louisiana District : A. J. Dupiechien
( 8 )  Minnesota District: E. G. Giancomini

B. W. Lamson
( 9 )  Mississippi Di s t r i c t :  C.  H. Tate

(10) Missouri Dis t r ic t :  J .  H.  Barks
H.  G. Jeffrey
C. E . Watts
T. W. Alexander
D. W . Spencer

(ii) Montana District : J. R. Knapton
(12) Nebraska District : B. A. Engberg

G. B. Engel
L. R. Petri

(13) North Dakota District : D. B. Hansen
(11,) South Dakota District : 0. J. Lariamer
(15) Texas District: B. H. Oilman

J . Rawson
C. T. Weibourne
I. D. Yost

C .  :~~l~ yl~m i  Power Cooperative : ‘F . A. Steele

‘Inc I ronmental I’ r..- ’t ect  ion
T . F. Beckers

C .  1. 1 I ch eap is Water C ‘t It ,  i’ ‘1
I C inn i l  so lon : W . i l  . i a n ’o
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~~~. Mi ~ oOiiI’i Public Service
Company : 3. L . Lloyd

h. St. Anthony Falls Labora tory : I’. A. U o n s ’n
,T~ V. Skinner

1. Tennessee Valley Authority: C. V. i I c l J . ey
F. C. Coj e tna t i r i

~~~. Texas W a t e r  Development
board : B . V .

Directors of the WE’S dur ing the stedy and the preparation of this

report were CC! 0. H. Hi l t , CE , ‘uid CC L 3’. L. Cannon , CE. Techni c:L

Direc tor  was M r .  F. R .  Brown .
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‘ l i i i .  t i .l’ly  To Obtain

U. C. Customary to l.I, ’tt’lc (si) (Concluded)

cu P Ic Sect T I ’  :“eond 0 .oOR 51685 cubic metres per second

ounce ( m an s  ) 28. 3l~ ‘S~ grams

: ‘oui i . i s  (ma s s )  0 . 1 4 5 3 5 9 2 2  kiio,~ra~::s

t ons  ( s h o n ’t )  901. 1S13( k i lca l t ’  :011::

I ” d o’enl e it degrees 0 .5 5 5  - Celsius degrees or
Keivins *

* To ol ’t , a in C I I  : 1 1 U: : ( C )  t empera ture  read i r ig::  from S’al i i ’ ..’ r i l i o  i t  ( F )  read—
* i r n ~ : , h Ill’ the following formula: C = ( O. 5 5 5 )( F  — 32) .  To obtain

Kelvin (K) rcTLlir.g:: , use: K = (O.555)(F + 145 9 .6 7 ) .

8



INVENTORY OF SEDIMPNT SAMPLE COLLECTION STATIONS

IN THE MISSISSIPPI RIVER BASIN

PART I: INTRODUCTION

Background

1. The continuous process of sediment transport and deposition in

the  streams of the Miss iss ippi  River Basin has resulted in a variety of

problem s that must ‘be dealt with by U. S. Government and s ta te  agencies

and the  rivate sector . Although there has always been measurable sedi—

::,ent flow in the streams of the basin , in tensive use of the land for

agricultural purposes during the later part of the 19th century and

e:rt’lj : ’ t r t  of the 20th century resulted in streams th at  were heavily

ta-Jon wit h sediment . Because of the increased sediment present in the

:tl ’ , ’01:s, the dent -n l i f e  of flood—control reservoirs was reduced , navi—

nation CIt:Lnnl ,’il:’ Peca~ne shallow or impassable , public water supply pun —

l’ic:ttiofl (“c ’Lmc ’ :Cc.’l” : expensive , and water needed for anricultural and

in  I u : : tr i ’t i  U I ’t ’ )H ’ni  de te r io ra ted  in quali ty.  Eroded farmlands L-ec :une

useless l O T ’  a ’t’ icu l t1~r :.t .( :t c t i v i t i es , and the abandoned are:.LC compounded

the C’r ’obl ’nnn I ‘c ot, : L:Ier,: was no ve~ etative cover to inh ib it t ’ur t lo .’r

nC”):’ ion I n -lu 1 : 1  i ’’  i j ’ : . t : i i ’ ’ i t  f’on’oe:: , such as wind and rain. Also , as more

e COhIOICI I -c :L1 HI t . : . . 1. ’ C i ’  t hy  surface mining of’ coal were developed i n  —

A ppal-ic) in , ¶ C i , ’ , ’r ,’ ’ i : ’ ’. 1 vit 10 : ’ contributed gr i - :t t  quantitlo:: of .;ed irit ’ni. to

stroll::: 1.1 c’s:.

2 . A.:t, r: ,’ ’4y ’I i1’tb l I i t , ’,’ of v i -t ’ o i n  ISirrlland ,i’’cr .’:t:’., ’d and na v i , ’’i—

tion , !‘lo , ’ liti ’, ‘ ni ‘s’ ’ . ’- ’:’— :pi ’il ity I n’cd I t’hrI: : IflCr ’. T I : a ’ ,l , i t  1 1 0 : 00’ .‘ L i 1 - ’ir~~’ I i t .

t ha t  a l ’t. :in—wi~I ’ e llen , must be r:i i .1 ’tnvnla ’ I to S i~~i I i  t ’ic ’ tiIt ,l’,’ ri ta ’ i ’ :: ’ : I—

iment discll.’lrnC: : into :n .II main st,em w’ ,t , ’rw:t v s  and tn l :iitcir i e: ; of t i , ’  “ I i : —

I , ::; i I’l l Bivor ib :LOi fl. I’ l’oCr’Iuns wc l” .’ in i t i l it c i by ::,. ‘v ’I’ :ll U. I ’ . Oovcrn—

tt i’ :tt t , ‘t r i l :;t :tL, .’ :L b ’c ’IIC leo  to  i - l u c y  : ‘.t , r y : nni : ’. ’ ’ I i m ’ ’ t i t ,  I ’:L-I:. :ffl,:

‘i’ ,ltl ’ ti , i ’’ t o l . : o i l.  The part ii ’ i f : t I .. i i i ’ l’ , ’ : IoI ’ :L I :L lO ’n: i t ’ , : Iti .’ luii ’ :I I i i ’ -  III ’r y

(‘tori: .: of FInn 11 Cr’:: (Ci ~), t b ’  “ er ’ ’ot, Cccvi ’ ’ , I, lie :- ’ ii ” ’ :ci i f  1’ ’ ‘ 1  ‘c ’::it.  I , : i i ,

t i  IJ . it . 1~~” i I i g i ’ ’ i I  ‘ u : ’’ ,-” C ( I C ’ O C )  , t b ’  C c i i  - “  .r , : , - r ’v : l , i , , I i  , “ ‘ t ’ v ie’ ’

L. .~~~._J
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and the Tennessee Valley A .lt h- .:C lty .

3. As a part of’ t h i s  bas in—wide  e f f o r t , farmers were encourai ’ed

t,’, use contour p lowing  techniques; lands denuded of ve,-etation were

r ’ep ,L ant e d  wi th  trees and gr as s;  smaLl .  (am: were cons t ruc ted  on L i c h e n —

order streams ; and streambanks were stabilized. Also , ‘beginning in

the early 1930’s, a series of multipurpose dams was constructed on the

Tennessee , Missour i , and Kansas r iver  t r ibu ta r ies  to  conserve water ,

controi flee t ing , generate hydroelectr ic  power , provide public recrea-

t ion areas , and act as sediment t raps . As a result of these e f fo r t s ,

sediment l :ads in the  Miss i s s ippi River  and its t r ibu tar ies  were

measurably reduced.

C . Al thou,’lii the collect ive results 01’ the Federal and state pr..:—

gram -s to reduce stream sediment loads and conserve topsoil  P a l  pos i t ive

results , it was d i ff i c u l t  to assess the e f f e c t i v e n e s s  of e:ich n ,r o,’r:- L’l: - ‘ii

an indivi:iuai, basis. Much sediment data was avai lable  (‘or analys is ;

howeve r , the re l iab i l i ty  at ’ the methods used for  the collect ion of th e

samples , the laboratory analysis of the samples , and the reducti:.:~i an:.l

rCT),:1’t (ti ’ (It ’ the resulting data were riot generally known ‘n a basi n—wi -to

b:i::is. An inventory was needed to locate those s ta t  i ll : i i i  the b a s i n

that had ~~ -no periods .~ f nec :i’d and reliable data. ‘1’l~e U. S. Ar:”,’ iJi, ’i—

ricer C:~terways Experiment Stat  i n (Wits ) :‘inde a I t o - I , ’ to meet this ni”.”d 
1 ’

in 1930 anu .~9 1 . (Re fer’enice: 1 :111:1 2); li-,we’:c t’ , the ,.:e ,~~ : ‘cuj’:ents are ti.:w

‘cit .iated , and current (1916) int ’,.il ’ l: :’t ’ i - r i  i s  n o ’  i c - i  au  :10 1 l : ’ eI ’) t  sample
- ‘  c- (lection stations pertinent L:: the - ‘ np: T’l i S S I : l l  in tn’ basin.

lw- h C- ’ ~‘e L

5. ‘lie purpose of the of t - c t .  IonIc I t~ ’ i here in  Wa::  ‘ : 1 , 1 : 1 1 , ’. ’ ~‘:‘e—

vi 1:: W iLt , :~~‘ j  i r : I t ’r iL  i . n ’.’~ ’ ::t I n:it I- , I i : :  .~~~~ ‘ Tb is ::t 1 1 ’ .’ III I : i  i , ’: 11 : ‘O l l ’ . ’ l” l I

‘Ii : 1  I . : : :  i n -f tll r 01 ‘fo nt : :  0 i~ :1 5,’ .: 1- -

-

‘ i H L I ’ h I , ’ ‘ i t i l C l i  t-ir ’ i , : ~t i !  I ti t i :  t

• t , i ~ ’ , :‘ ‘ I j l ::’ ’ r r t ,  I~l ’ w  in the Nissi~ .:.i . pr ’i 1iv er 5:1.1 111 , a ~‘ -: :j: :” :I: ’ ’ui :ivl ’ i r : V 1 ’ l I —

-r’y of a l i t ’ : ’ ‘lit ‘ ‘i T ’ l l ’  1’ ~‘ : leo L i - ~~ j : :  I , ‘i t , ion:: pert i nell ’ ‘ i : ’  C ‘ci’:

m l  sni ii in the I’Ii: :r;i::s1 1’j’i liver 1l:i~ i t t , arid l ea’’ ‘ I V’’ : : ‘ l T ’ l ’ C ’ i : .  101 1 ( ii

- l i x  A) l” in key StaLl : 11 : :  , ‘ ,. ‘ I , ’ , ’t , e : i  t ’r: ’ t O ’ ’  in ’,”’n t . ‘(.‘ . ‘i ’Iie , : I ’ i t i  01,1
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tab u l. :t ted in t he  inventory inc lude  those that  nave data that w-. cii. I be

u s er ’ul f- -n  e v alu a t i ng  the  e f f e c t i v e n e s s  ‘ -f van ‘on techni pies used t

n’e :iuce  the se J t r~ierit load in t h e  streams UI ’ the basin ci’ f - j r  :i:,:t’:,si r,n

new :lletlio.j .: for’ t’educing sediment  .1:ad: .

Definitions

u. Special  terms used in th is  report are def ined Ps’. - w .

:i.  f l p~j  (or strearnbed) . The oct tom :r~ a water  course .

o .  :‘ t’ i 1- - ‘ i i .  t h e  sediment that  moves in essen t Ia l  i v  o r i —
t i C 1 , 1 , : c. -r i tact  wi th  the streambed.

.1. H’ i — I -  - : ,  I ,ii: :char,’c. The -~p i an t i t y  of bed I i -  cid pa , :: t r i o  ii

c ross  sec t i - li ,- l ’ a stream iii a unit ~ t’ tiu ::e .

1:0 1 :n :it er ’ I i i .  . The comp osi to of in s i tu  :irii f .iuv i :nI  ‘1 :,’
t r : i u i . ;r .: - - :‘te I .Tub.: Lances ly in g  on arid i n c lu d i no  the ::t rea:::b ’

è.  ,.‘ . :1:l!” ,J s it e  secj iment saml.’le. A sinn-J,e sanipie ‘ c”’ l
combin ing  all the ind iv idua l  samples that  or’t aj : ‘ a.

s ingle  sampling u i i t .  -

D e r : t h — i n t , ’nrnt e .i  sample. A wnt er ’ — : c . i i m o r ~t ::1y, t , :u’,’ th :t t  i
accur iul : ite I c~ r i t in u o u s l y  in a samp ler’  that r:c yes ‘-.‘e ‘1.
at an :LC ) , r ’ ox i::Iately :~cn t :irit  t ra :isi t rate b etwec : i  I :o ’

:urface :iri - ,l a p:’)iixt :i few inches  ahcvc tn c  St  t”LClht ’,l :111-i

that a,Irrii t: the mixture at a velocity :tb. ‘l It  0 1 1.1:1 .1. 1 - ’  the
instantane. ‘ci: :‘.t rear :: i’e Il . cc i t~,’ at  each i” t n t  I: i  the ‘~‘er’t I
ltecauii e t h e  : : :c :l l :let’  intake is a few inches :11 .’ - v’. t h e
sampler l .c ’t t - ’:’~, t h er e  I : . ’. :i r: -i:i :: :o ’ :l~.’ I  t.’:l zone :i ‘c’s i n , ’l~ .’::
l o c H  just ab ‘we the .:tr,’n::.bc- i.

n . , ~~ ’j ’ r , h 1 : 1  :0 1 , 1  1 ’ : , .  A C l o t h .  2 - 1 ’ no  ii ::~eii1. ::i ’, ::r . lit,,’ t -

:1 a l’ ,_’:-l’c _ ;,.’lltat iv,: 1: 0:11’, c I t .  )i~ ’ wate n—: ’)c l i t : : , ’’ i t ,

rn ‘ ‘very part . 1 ’ a strC’:L’:I v’’t’t I : :iI  •‘XCc l’r , I

a sO n ) I in :.: :tmp I c- I .1’ ‘ h O  l i en  I’ t I l l ’  : t ‘c :eil ’, .’ h .

I , .  : - i . :- ..’ h :o’ . ’:’. ‘ i ’ ) i i ’  volume or ’ w : t t e r ’  (i i i c l : i , I i : i : ’ H I  :ols l , ”,i C’s

I i:, , “ tha t  l’ t :~~o I t  p- h it Iii the .:I “:0:, ‘ ‘1 a i i

-lu r in :’ :i :Tc~.l l i i C  tJ . fliT I I l t , ’ t ’ ’,’ : l ( .

I . I I , :: ‘ : i ’ o ’ ” -  i t .  : ‘ ‘ O ” :  ‘‘ . A - . ”~ r v t ’  C l ’  t a ; ‘l  1 1 ’ En W : i

Vii , C. ’ , ’ C• ” I I , : - ‘::“,:‘°‘ ‘, , ‘:‘::lls :: t ’t -e , C r : ~ w in  ‘h i : :l ’ i : i  vu~
‘:irn he ,. ‘ : :t , I ” . . ’ i t ’ ’ l  f’r’ a

1 . : .’ ‘ I v’ ~~~ 
-. 1 1  . ti lt ’ ) ‘wti ,,’ : ‘ ii. : :‘ , ‘: I I i ’  - t ’ ‘ ,‘ ‘ I I :: I ‘,“‘

:l.11: :t .riti ”’ I~~4 ~ ‘t t ,’r , ‘ , U , ’ l ’ l ] l r i , ’
.1, 1~ 111 1 . 1 : -I .

k. - i  . — : : . . , : 1 , • , _ ,_ , ,. I : ( ,  ‘‘
~~ 

‘ ,‘ ‘‘, ‘‘ ‘.l i - I. ,~ t .• ’~5 i l , i j  ~‘ ‘ ‘ I) i i ’ ) ,  I ’ ’  ‘i-

l l

~ 
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suspended—sediment samples at centroids of area that
represent equal discharges t h ro ugh computed areal incre—
ments of the channel cross section. This t :ieth :.,d is lirtiited
to streams with stable channels for which discharge rating
curves vary little during the year .

I. Equal—transit—rate method. A cross—sectional suspended-
sediment sampling technique that  requires  a sample
volume proportional to the amount of water f l~ -w at each
of several equally spaced verticals in the cross section.
This equal spacing between verticals across the stream
and an equal transit rate (ETR), both up and down in all
verticals , yield a sample that represents the total
sediment load .

rn. Fluvial sediment. See “sediment .”

n. Gage height. The water—surface elevation refer red  to
some arbitrary gage datum . Gage height is often used
interchangeably with the general te rm “stage ,” alth .’unh
cage height is more appropriate when used with a reading
on a gage .

o. Grab sample. A single sample taken from a stream cross
section , usually to determine suspended—sediment c- . ncen-
tration. E s ti m at ion  of suspended—sediment discharge
from a grab sample is often in error.

£~ 
Particle—size classification. The classification used
in this report agrees with recommendations ma le 1. y the
American Geophysica .l Union Subcommit tee  ::rl Se,IjH,ent
Terminology . The cIL :issir’ication is as f o l low s :

Classi fication Size , nini~~

Clay 0.000214 — 0.00 ’
Silt 0.D0~’ — O .Ott,2
Sand 0.060 — 2.0
Gravel 2.0 — ~~I , .0

j . P a r t i c l e — s in e  d i s t r i bu t ion .  The pr: ’I’or’t  I o I l  o l  mat.ct’i :1.

‘. 5 each particle size present in a “iven sa,mr’:i’.

I’ i n t — h . n t e, -~’:i t e i  :::l.r’ll. 0. A w :iter’ — : : e , i i r : I e r I t  1 : : iX t I Z l ’ t ’  I h at ~ j ::

:ic cItt :1:lI ated c,.’n t i n i  , i : : I y  [~ a :::w~’ I  or  that j:l hel l it a
n i ’ i : i t i v i ’ l y fixes p i l l 1  i i i  :t s t r e a m  :itl I t ) : ~ t a lt - n t , : :  the
m i x t u r e  at a v e t o c i ty ’tt ’ ’ ’- i t  o,

~rl :.&1 I - . 
1 . 1 : ’ ’ i f l~~ t : t i i t ’ ~~ , ’’ ’ :1::

: .‘c ir’ i ’er . t i’ l . ’ c i t v  I t  the  ~‘ . ‘ in t .

I : , t , c ’ t ’ : i t , i : , . l’l ’::, ’ tb ‘ - I  t i )  1-t i I I I  ~4 i : ’m:l~ I , ’  t h i : i t ,
r”’ 1’ :r, ’’,:ellts t n i t ’ mean ‘ : i, ’ ’ ’ : l i . r ’ : t t i . : t .  o f  :nl : :l - t’rl1, ’ 1  , : , ‘ l l : : , t ’CL in

* A f i t :  I.e ‘ 1 ’ li ’ t I ’ , : I ’ - . ‘ ‘ n i  ‘ ‘ r ’ ’ ~ 
‘t no met r. I I  ) ci it :i o~~

’ a’ ‘: t , ’ , : ‘ ‘ - : ‘ .‘ ‘:

t. - U .  :1 . ~‘ : l . :  I r’,:t r ’’,’ ~:: I : 1 1 1 - i  U .  ,‘ . - ‘ ~. : I ‘ :, :‘‘ ,‘ Un ~ i :1 ‘ ‘ “ i  I ’ 0 ( 5 1
‘ 111 1  t , : . l is ~‘~i’~

’eii ‘Ii  
~ ‘~~~~~

‘‘
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the  dischjas’ge passing a point in a stream during the
sampling ir it e rv :i l .

t .  R ive r  mile .  Dis tance  al ~mg a stream ( i n  U.  1 . s t : i tnt e
m i l e s)  as measured fro::i a re fe rence  po in t , u su a l Ly  the
conf luence  of’ one ::tl’ea:C wi th  another or’ a s eL e c t ed  1” m t
wi thin the st ream ’s delta or estuary .

u. Samplinf vertical (o r  v e r t i c a l)  . An :ippl’ .xim:ttely vcr’tic:tI
path C n’ol :, the wat er surface to the stream bed along ,  w h i c h
samples are taken to determine the  sedit :ient  cc l l c e r lt l ’ nt i  ‘n .

v. Sediment  ( ; ‘~~ fluvial sediment ). The -solid :iatei’ial that
or ig ina tes  mostly from disintegrated t’ -.’cks and is trari::—
ported by , suspended in , or deposi ted fl’orTi wa te r ;  it
includes chemical and biochemical precipitates and -icc
po~~~d or ’gar i i c  material , such as humus . ‘i’he q u a n t i t y ,
characteristics , and cause of the occurrence 01’ sediment
in stt’e:uns are inf luenced  by envi ronmenta l  f:iot. ‘rs. S’r~ie
major  t’ac to rs  are slope , len 4.Tth of’ slope , s’, ii , cha rac t e r—
istics , land use , arid dur ’a t ion  and intensity of l’nei ’ipi—
t a t ion .

w. Sedimenta t ion .  That port ion ~~t the rne t am~.- r p h ij c  c y c le  i ’rorn
the separation of par ti c les f rom parent rock t,.’, and
i~i c I i .i- i i nc , t h e i r  conso l i da t ion  into another’  i ’ock.  Sc,i i~
menta t ion , thus , i t l o U l l e ’s a c o n s i d e r a t ion  -:5 the sources
5 1 - 1 : 1  which the sediment s are derived; the meth is of
transportation froi:~ t In e  places .‘r ’ o r i g i n  to  those ‘f
r e p o s i t i - i n ;  the processes , a ’ents , an-I envin’onr:ne:its ‘I ’

depos i t ion ;  the chem icai  :in i other chances t ak ing ,  place in
the sediments from the time of their producti ’ii to their’
ult ima te  cons . . - h ’ id a ti o n ; the c J . ii:iatic and other envic’- . - ii—
mental  c’ . ’nd it  (~~ ii: prevai l ing at the place of ~‘ri gh ii , : ver
the  region: : thn ouch  which  t r anspon tat i n t ake :  p 1 ace , and
in  the places o il’ d epos i t i on ;  the s t r u c t u r e:  Ievel:’pe~) i t :

• cI .i t l r l e c t i  :‘t i with i.iep’.:siti’ - t i  and cons-ol ( i nt l  ‘n; :in i the
tl. .’riz ’rltal :ind vertical van i : i t i o n s  “f : ‘) c : I iClOl l tC

x. ,Ie,i i t n e r i t  r’Iiiii ’e. A crc:::—secttcll:i1 ph inc ‘f a ::tream ,
u s u a l  1:,’ n or’ir ia h to- mean l i r ’ect i ’  fl 01’ (‘ l w , 111 w: i  i .’h t w or
more ver t ica ls  are taken in oi”Ier t’.’ -Iot .” n’flI :i,’ the  ,‘ . ‘ I l , ’ t,’ r l —

I ra t  i-on , p a r t i c l e — s i z e  I i ’s tr  I h u t  i on , “r’ - ( l i ’ . - : ’  , ‘ h a r ’: i c t , ’i’ —

istics ut the se’iir:ient 1. -n.h.

- el i r ent rat in” - . ‘ - i  ry e .  A , ‘u nv~’ f i t  to :t  j ’ I  t , - r ’ E n -  w I l

v aI l ’ : :  of s ed i . :’ ,r ’t i t l~ ’a~1 ver”sll :: -I is~’h:irge ~-n : t  :i,’t ’ ,

w h i . ’h fi l C H  -a’:: vain,.’:: o t ~ : : e - I i :T ~e 1lt load can i ’ ’  est i ” , :l ’, , ’ , I  T ’ 0’

It k : ,  vt i :.:cl~:tnce or :t:ic” .

5. ,‘ ‘ 1 1 1 C C’ ‘ I i  I I . A I ~‘c nt  I -  r i  whet ’ ’: : 101 i :: ,c -’ I i t .  , : : t ’. ’ , l ’  I t ’ , ’ ‘ I T ’ , ’

CO . . ‘ ‘ ‘~~. ‘ I .

‘1, 1. ,‘ ‘ I ~‘:‘‘ t i .  vi e I I. ‘I’lie I t i  I no  I i  C l 1 ’ l l t ,  - i t  f l o w  I n  ‘TI ,  a
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1 , 0 , - i - : ‘ Ci i r ” l l l l : t : ’o’ ”t r ’ , ’ I i  lit :t I oiii t O t ’ r’ ’T ’,’ret~c~ l ’ ’r
a :~~~ ,‘ ,‘ i ’ :h  ~~~~ l i t  , ‘ l ’ V ’ . i h  .
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.:Iati a. A . -c uti :I’I~~ ‘11 :t , : t r ’ ’’ ’O’ , , , .’ :i t i ’ , . ,
reset” ;  ~ :L ~:, I- ’ h i oo.:’,’r’, ,th -as :,: “ , m a l e  of
or ‘s:t ’ , ’~’ — l o ’ ,’,’I ~, - :  H , ’ . : ,  ‘I  ‘:t ’, ’~~

I i .  ‘ ‘ ,. ‘ r n .  :‘ ‘ : , : i ’  1 , 1 : t o f l t . , ,  i . 1 : t’ t l t ’ :i ’ , l  i s  .: i : ’ : -  :‘ ‘,~~~
- : 1 - ,’ ’ ’ ’

1: :  t , , ’ n t. :  o: ’ t . , .’ : , . ’: . ‘. c ’ ,: ’ l ’ , ’ : . I, ’s i : , : w ’r , : , i l . , ’. . ‘ , ‘~~1
1 : ,  ,:‘n :r’et,:j.,:, :‘or ‘ t : :  r ’’ . H 1 t - I e  ;o’:: ’ t )~ . : ~,I ’ t, i : :, ,’ .

‘U,’ . S ~, : : ‘ ~ n a’ 1— c - i  10t h ’, c -C , ’ ’ ‘ :~~
‘ :‘ ‘ ‘,~~ 1 :,. i, ’ ’ - t , - :, ‘ :,t : ’ : i l. I H

O ,:.:[~~‘:, l e t  so h I : ,, : ,1,  i t :  ‘ a t ’  , ‘ :~~‘5’ , , ’  1 5 I s ’ , , , : l ’ i ,  1 , . ’ uI :  :‘~~‘: ,‘ -

:.o: : :ij l lj o  r ’:im .’ 0 1 ’ .~n ’ ;  :e : h:, ’ ’ : , t .  per . 1 ’  cc :‘ W a t t — S ’

H . i X t I i Z ’L’ -, II I, - I ) .

1 ’ ’. ’ . . l . l j’o:l :‘ ‘ - I — ’. ’’~ I : : : . r - ’t i t  l i )  - r - : i : - ’ : i :l : ’ :1’r . ‘ I ’ h i t . .~~0 ~
- : .‘. :t:; ‘3 1 ’

l i m e t i t  l” 1
~~~~. T k i . ~~~ t O n’ i ’), 3 :t t , , :L~:. :,: 0:: :‘ - t

i l l  a .‘p t ’ ,: I :5 c :  lot er ’; ’.,t I ‘f 1

i’, ’. I’ t ’ i I  :;edjit,erit ,ijscl ::i: ’ - ’-’ I. r t.-t , :, I :e 1 : 1 : e t i t ,  load ). ‘510

‘ - I ’ the : T U : : I ’ O : ,  c-i — ’s ,’,l l tI.r’n: . I i  :cniCI’’ -a ’ i t - i the n o  i — h
- l i ’ s c h : i r ’,le . It i~: the t t ’S. . l : l ’ L l i t i t l,’ of  : c . l i r : c o t ,

- I r y  ‘si 1.05., t h i : it  I s  - I i s , l h l : I r ’e ~:~~~‘ 1 ’ . , , - - a
: l’~ ’~ i t i ed I t n t , ,’ r’..’a.l : C t 11110

hi h .  ‘I’ot :ii : e l i s i i ’n t  Lo :i:1 . , t’ ~~ 
“ I t : i . :.:o , i i : : ier l t  , i i , : ’ t i a r , ’,,’ . ’

ii. Ver t i c : t l  . See “ , I : i : : : l -  . I i i , ’ i’, ’ t ’ t , I c : t i  . “

~~~~~~ . L i t e r  yt .’:i t’ . ‘j i l t ’ pen ‘,l l ’n:t:: 1 i ” ~~ t ,  h e r ’  t iin’ - - ,,:’h I hIC
:1, 7 o w l  i s t t , :~ :, r

I I .
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PAR r r i  . ‘ i ’ H I ’ , ’oN ” FLOW IN THE 1.1 L’ , ’. l : I S J P P I  RIVE R I-A t ’ I t )

The l.I i 1:si:1: i l ’ r : i  R i v e r  d ra in : :  a 1: 11:111 ( i ” I ’ u r ’ ~’ 1) - 1
’ 1, i t , - -

squ’~r’ e mi t ’U , :  or one e ’I, ’h t ) i  0 1” t h e  OI’cli of t h e  I i ’ : rt i ~ ,ti:i ’r -i c : i i l  - ‘0’C,

Included i n  th0 I . — a: i n  ‘ : l ’ c i i i  or :ir t : ’ of 31 :t ’it ’ ’ :  11 1. 1 1’ - .‘ ‘:a’~ h at, I : ’ -

111cc :: (Albe i’t : i  :irld S:1:Ik :.i t c h c w : n r i )  . Lake IT,:i.’ca , l . S r in ’ . :ot : i , 1: ~~. ‘ . i ’ H  I : ;

r ” , ’ , ’:ir ’j , ’d as the ::‘‘ur c, .’ of the I . I I ’ s : l i S l : i 1  r ’ i tIi v ’. ’t’ , 1 0 1 , 1) . ’ - “ ‘ 1 ’ f l u  I ‘ ‘ I t :—

n i~ ic , : 01 ’ th  j :: ‘ - r’ ’ i .u : ‘  iver :,ystem are Elk Lake :i1~ ,1 : ~~~~~ ‘ i ”  1 1 ’::: - 
~
‘ a ’ , ’ or ’

I u ’S Ic : :  t hat  cnlptn { into Lake l’ t . :- ’i ’,:ca. °ror ’ t:~ I . ’ . ‘~~‘Oil’ : ’ - In r , - - i ’t  1, ’ . - :’:

‘.I I nn,,’::,,ta to thic ’ delta at the : :ou t h i e r ’ lu  ti ; of I , cii: iarn - t , ti ’ ’ - a’’’.’ c:’. -
.

t .h e S i n ’s i s .:ippi R iv , ’r’  t i ” wel a total  ‘ i i : ’- ’ iC c’ ’ ‘~ t ’ ‘~~~u o  ::.I I t ’:. I t ’

l~.’n ’th or ’ the 1 i, : :: ’u l ’ i H i y c r  is ‘ ,L Ic ’ .I t V - -  1 .~~ , ’ 1 u - ’~ - ’~~ I ’ tie I i .  .li::i: t i

R i v e r ’  I e w r i : t n ’ e :u:t ° , “ i : :  the : I’I’i :::. : . ’u i ’ i — S i o : i : ’ : i : ’ r - i  . ‘ , ‘- rO ’ I : l , - : , : ’ -  , I 1: -i :  r g , v ,

.:y: ’. t t ’r : i  01111 I c  ranked 1.1,: t i e :  t h i r d  ,n , a ’:t i t ,  • :. ‘ -  w - ’ n l  1 ( ‘ ‘ ‘ ‘ 4 ::

exo ’”.hc’l in l e r i o t h  ~t-~ on i . ’, t l i ’,’ l i i  1, ’ 1111.1 t l~~’ ,‘C ’ : I , .:O r ’, .  011 14 “ i t O , ’ : s i ’  i i

u t ’ h ’ ’S  wei’l.I :‘i vcr : :  i t ,  t , ’ r r :i . : or ’ —h~~ l t :, “ ‘ “ I ” ’ , , I i:, I I , ,  , ‘ f ’ : ” ’~ t i .  l I l t

,j~5 L , ’ : : l , l , : ,. ’ r l , I , ’ h _ , ’ , , I : l : , , ’j , t  Io:i- 1 , t ) u , ~ “ i : I : i , ’ , ’ i : T 1 ‘ S; ’ - r ’  r I , , - ’. .  ‘ I I ’S, ,

e I ~~i i t ) i , and ~‘ : - a d  1 , r’c. ::.c c t . i v , ’ l . v .

8 . As th e  ‘- ‘I : : :  I ~‘ ‘ s i p I ’ i  Sly,: r r ’l ’-w: I:, :’ - ,c’ . ‘ :, ‘ - “ . 1  I i i  O t T:: ’.-

cont  Si’, ’ r , t  , it  -“. ‘ it h ’ .’r ’: t he  w a t e r ’ :  of  h u n  i : - ’ i: o: ’ c i : - : , ’ ‘ u r ’ i ’: , t , ~ “ - a ’  : ‘

th in t~ u ’ I ’ w I l l , ’ ) :  :1 1’ , ’ n : t v i , ’: I I  1 , -  I ’ ’r’ IS le ’t : :t . 50 :11 , ’:, ‘,‘ i ’ - .l : i t , . ’ ’ t ” ”  —

b : i r i t .:, . i i ’ ,’ t i ’th of i ::i’,’ic’il.j,’ w’i.t,’r’w’iv: : I i ’ S  ‘x . ” ” ’ h , ’ 15, 000 I i i ’.’ . : . ‘Sit -’

110 :11 i C  I l av i , ’a t lon on the m’ t i r u  .:t e t I , 1: ’ ’ t t t , .  ‘ I f l i  , “ t I C , ’ . ‘ ‘ i. I 1 ’  “ “ IC.

N
”011 till:: point , t I e  - ‘ -I I ‘- : 1 : : :: i t : I I  : : : i  ci c u r ’ , ~~~ ‘ 0 ~ , 1 t ~ ‘ “c:, 1 ’ ! .  :w I no  t h i n ’ —-

Il’ 11 n110 ’, :- , ,t ’ i l ik e ‘ : ‘i un t  t’ ,’ . l’i’,:t :, ‘ ‘ • 
: : 1 )  , - ‘ - ‘ I I I 1’ 1 : 1 ’ .’ -: ‘ s

R iv’ i’ ri ’’ r ’t )u 01’ ‘1,. t, , ’ui: : , - II : : , :,’ :it’ I , 1. 1 :’ - riv ’ ’r ’ I ’ l ’ ’.~- .’ ) ‘‘ tw ’- ’ -i, :1’ ‘‘p In ’ - —

o l i n ’. b l u r ’S: i t t - I  i ’ l l  l~ ’, ’t, : v’ , t : ’ , 01’ ‘ ‘ r i , ’ r i  t - : .5 a r i es  I : ,  r : , ,
~ u n  ‘ r v ’ t~ i i ’ .

w h f t h  1 - I  t he  0~~ j t , 0 : l , , l n , I i : i i i : ’ 1,0 r:c:u ’ - it ‘S ’ :t t  ‘ ‘ 1 ’  u I  ‘.0, ’ : : , ” 1: ’ , - r a i I  1 ’

( s I  ,‘) 1111:1  “ . 1 i i i ” ( ‘~‘.‘:iI ,, - c )  . I ‘w t i , ’- t - i”,- ’ir’ . “ ‘  -r I t , t :  - ‘ - t ,  ‘5 ‘ 1 ’  1 ,  ‘ t ’ ’ t ’ ’~. :~~~
-

‘~~i h  l ’ l i o . : i : : i r ’ i . i , the.’ r i v e t ’  l ’ : ’~’m,’: It  : : Il ’ — I ’ l 1 ’ ’ t i  Ti l t ” ! ‘ - : ‘ i l i , ’

‘1: : i”  i ’ l . ’i l i i ’  ( ‘ I ’ it:: I ‘ i l - l l i ’ i r ’j l ’ I : . H a’ ‘; ~ I ’ , 4 , ’ ” - ’ , ’ t , l  I ’ ,-’ I t : ’ ~,f l01 )

y ’’:tr : :  -‘150 , t u e  I-t i 110 i :0 IN’ I H i  ‘,‘ ~~
‘ ‘

~~~~~ ‘, S : I i ’ l l  : 11  ‘ i c  i t ’ :  w’ r” I r u  l Ied
3o t t ’ ’’: irr~.: . The’ I I : :  i l n  St  ‘~~~~ : I ~- I ’ l l , ’ 1- i’ ’ ’ - I ’ Ii, a , ‘ i : t  ‘ 1  .‘ ‘ i T  ‘

(I ..,’ . nt.tIt t i ’ - r a ‘‘ n i - l i n t  n i t ’ ,I ’’ , ’t ’ :i. liii, ’) - ‘ i l l ’  I i t ,  : 1  ‘ ‘ i ’ ’~~:’ ’ -  - ‘ ‘ 1 : ’ ’ 01 v - j I l t - ’,’

- I t  ‘ V t l  I.’ ~‘t~i ‘h I t

4 ’
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— 
) iy s I )g r a i ’i l y  :~~i - h  “-c i l : I : O ’ : l t  . 0 “Jru,I e o

~‘hc 1151 ,] c c i  t v  e l  the 1.1 I 5:’. (:1:1 1 l v i . I u i y c i ’  dl i’s  in  i S I l l  t .n ~’ .’ l tr ~t~:ut

Pla i t , : ‘uri,i the . ‘c r n t . r ” i l  L , - ’w l a n - t  ‘ t I V : I i - ’, ’ l ’ I i ’ ) l i , ” I’ r ’ o v i r i c e n ’5 o r ’ N - -’r ’t h
,lt : n e t . l , ~I 1; * l ’wc vcr , t h e  5 :ioifl is  ~erier ’:il l v  - i i v i Ie ’I i n t o  l i v e  , i i ,  ‘ t i n c t i vo

i i I t ’ I ” l , 5  I t I :  t hat  I l r ’C  010110,1 I i i  t e r ’  t Ire  t l i I 5 O t ’  t r c :L’ I l0  t )~:ut , I r ’ : i i r i  t ine  ‘~e~~i I i .

these : , 1 h , i , : i : I i n n s :u~e t h e  I - t i s i - ’:. i r ’ i  , t h e  Ark: l11 ’s I i :— ’, O t i  t e — O c I , t h e  i i i  - —

l’ o t i n l , ’::::eo , the  ) I p r ’c r ’  I I I  :::: h Is  L I ’ S 1 , lin t tIle I ’  ‘wet ’  . 11 u I :  Is: I N ’ I (Fi”onr’e 1

A le, : ,’ r’i pt  1- ~:t  - ‘1 ’ t he  t h y . : I ‘ c~”t p i t v  :- urn , 1 r ,  ‘ n l r ’cc : t  , ‘l ’ ::e t r I : c n : t  in each of

t b n c :~o :::it, ’ici : : i t i : :  is n’r ~~’v l b - i  l i t  the foIl ‘W Ill , ’ t’ :il ’ :i , ’r”un ’l: :

1.11,:: “i ”  j  ‘ 111 - 1
,\ nk: i r i . : ’ts— E ’ h I t  .‘~~~~ ‘ ,‘ I . h i i ’ l ’ : t :  ins

10. 11w “t i::s,’n it ’ i ‘ I l l - h  the Arkans:u:— ’-.’i 1 t o — i - t o t  1 1 5 0 - l u , : ii:: h :tve si r’ - 1

;‘hnv : I ‘ , ‘:“ u :  : 1 0 :1 lO l l :1:’ , : l i S,’:l.:o u’ ,i I ‘co t l l , ’r’  h e r e .  I ’ I: , . ’::e : I l 1 h ’h ’ : i s  i r i s  ‘ni , ” I he

:: - : i : ’ -.’e 01 ’ :C3- i i  1 : 1 , 01  Li i  1.00 ~t I ::: . :: I . t ’n’i R i v e t ’  }¼ :e i n .
1 

01

.0100 :ns  t in , ’ Ark :nn::’t::, ‘ci , “I:i rns ’t ,’. , t’) i O : -  tl ’ I , 1 1 7 1 5  1- ‘Ste t r ” u r n : l r ’ , - i ”, ’ - : —

I nr :a” :: u ’ . : ,~. . h I ::.e :i t  ‘is t ic:, ’ n i  .1” 1 1 1  th1 ’~ I ’ ‘ ‘1 Iii I l ’s ot  1 110

0’ ‘ t’ kt’,’ ‘:111111 i n S  a n n - i  I ’ I - :  th :n’;’:l, Il t n 1 i ~ ‘ I  l’eIIt F’ I i i i  n : . ) l , ’: ’,’ 1 :: IL ‘SI 1” ,

‘,~~~ t n \ . t  i i i ” , ‘ lau l . : u’O ’ : l t l , I - ’ I n . ’ ’ .I l  ) a l . , ’-~ l’:IiterlaI :: vt ’ r ’ I ’ , inc lii ” ‘r i ’ , : : ’  ‘ ‘k

01 ’ t ) I u ~ 
- ‘ r ’ c t . : t c e — ’  1:, \ ’, e  ( I  , ‘~ ,000,000 ‘,‘ , “ i : ’ s a ’  . t h e  p:” ’.i I I , ~ :‘- 11::. ‘ r r ’ t ’

h i g h l y  ::nl:: ,’er ’t  i l l ”  t ., ’ w : i t . , ’ r ’ ’ i ’, u , i  s i n i  c r n’ : i~
- ’n.  A t~ur’ het ’ - - t I le ’ I rib ’i—

‘l1 ’ie ’s in this t’~’’i - i i  u ” ’  t i  ‘t - ‘ t : l y  i i i , ’ i : :c .l  t ’: i t  a l s ’ ht’:i 1 1 : 1  h , ’ ’ : ~:I , :o

t h e i r  ::, ‘ t i ” : ~~’ t i t . l i i i : :  , t c ~
, h i ch  in t ’c . I . :i t i - ’r - i to tSi,-’ I I ’ t I : : ’  ‘ l i : i t ’ : t ’:. ’ A. —

t , l i - ’ :i, ’) i  ;- n a ’~’ip i t ’ i t  I ‘i i  L I I  t hese  w e : t  i O N  :: : t - h ’ : i : : ’ : i:  I .  I I 1 I : : i I ’ : : u l  ( - : : n ’ i I  l y  ‘0—

25 i n .  ‘ u : : : l  ~‘ , i, 1 y ) : i t , , i  v : i  c i , ’:: I ’ t ’ - - :1 : y r ” :  t. - y ’ ‘ u t ’ , t i - a ” ’ ’ , I ‘ ‘:1 “ I I I  I ” ’ a , ’ h l , ’ :l

t i l t ’ 070  ‘ : 1 1 1 - 1  I I I  tile I ’- i ’ll: ii f “u :~ :f : . i I  I, ,Iu  ‘ i i i , ’ I - l i ’ ’ : i - r ’ I n i , ’ :1:1 1 : - :“ . , , ‘: l ’ , .  1 : ’ 1 . :

tO : i: , ::, ‘- Ii : :nent  I — ‘ : n , i . t ‘u :‘ - - - ‘one c i  I v - ‘i’ “ i t  ,‘~~
‘ 1:1:’  i n -  I i i : :  ‘015 ‘ ‘ O ’ i : ,  I I I ’ —

I: i ’ - t lie:’ Pr ’ ci - ) i t , : e l  . h i ’ ~ “ ‘ “ i t ’ .

* l ’~~~ ’ I i  i ’ l l C , :i , . r  1 1 1 1 7  ‘,‘ I f l ’ ’ ’ ’ : ’ ‘ ‘ 1: ’ ’ , t n : -  I h ’ ,’ i i  ‘‘ n: ‘ ‘ : i n ’ r ’ i  ,‘ ‘

0- 0’ ‘t ’ t h t .’t ’n i ’ - ’ , ’k’; 5 ’ i j t , t , l t  i n : : , 1-I . I - : ’ - ‘k ;  1511 7 1 1 1 1 0 , ’ , ~~~~~~~~~~~ I C ,
-

‘ - ‘ i : ‘ r ’ : ’ l ,  5 , t  ‘ I. : - ,- ‘ ‘ - ‘ I I I 1 ‘~ I I I :  , i ) ,~ ‘1 l~ l~I I ‘ t t i t ~ ’ “ i l l: , ‘u: - ‘ ‘ n ’ I  ‘ ‘I’ 
‘ ‘ 1 - 1  ‘I t ,  I , 0, 1 ~~‘ i  -

I , , ‘w I I ‘ i ’ “ i i i . : . A t  : -a  I ‘ t~’hi ‘ m i  1 ‘ 1  I ‘ “ ‘ : 1  - - , ‘ i i  i , ’ ,’ ‘ I I  l S i - i  - - , - , i~ I t ’  1’ i . t , ~ ’ , ‘ i t :  I —

‘ - I i ’ ’ - ‘ - t .Ll I I  IL  u n .

A , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~
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- ‘hiie— ’i’ erlriessee I l l .,’) - :i’slri

11 • The iIc :i t u c k ’ ’  Green , C -,i,r:oo ci o i l , an ’ I ‘I ’ e : iness ec :‘ i ’;e ns h r : u i  71

the ~¼p p . ’L .t1lc h1Ia : ~ I’ .) -at ’ ~ ..l .  
- ‘ These ::treCe’.l:T t ’ l -  -w t h u ’ . ; i, ’hi ’se , l — J c : ’i :ie - :

v’iLlo’,’s lot  ‘ the Ohio 0.1’;’;:’ and eventua: i ’,’ 1 ‘ Sit .’ I ’ t i : .~s I ‘so I- :‘n i S ly er ’ .

The 111¼ t e n ’j a is t ’ounul in T , :1’s r e g i o n  are ic’s: ‘sa:ce:—t lb Ic I.’’ t. ’r ‘si .~ r i  tha t :

th,.’’se fo:.m’J in the 1.tissouri auij ~“r k’ t :i ’s- :i ’:— ’.’,’i~ I t e— i ’I e ,h  ‘1bb ns lns  . In the

b n i , ’h i t . ’r e lov :i t l  ‘ - t i ’ s , the n’ ulks are we I 1 it l dc i l ’at cd  ‘ u i - h  ,e ’s .  a ’fu ’.lT ,e I I ’ ,’

et’- , .:ive fences; however , below Sic .l .~
’ ) , - I- — f t  elev:’n t  1 L t :  c o ot  :-sr ’ it : lii ’’ ‘tl’ elI

between the tennessee :111,1 ‘i : i  - rI’,’c t’: lu r e  t h r . ’ s- ‘t I e  1’ li “,, ‘:S, i ’ :  . - t ’ t t i e

- “ u r b  r ’i I t O t ’  -a . : 5’,’ ‘st en :i  ( i c :~~ i ’s’,’ 1 V an  I I  171 lLC . i I’l~ ’s”s i, :’s ~~~~
‘
~~

- I an 1’ - ck: l1~ 5 ,000, U ‘

old ’ ) .  ‘I”hese l i l r e st - -n I” : ’ ii ’ t ’  :-~ h ’ ,] t t c t  10 i ’,t , ’si’.’e :10 ’ i : : o t ’ 1 1 1 0

5 5 011 :1 t h a t  LI ’ ’  c- ::tt :’ I h at e  to the .:~
. . j  ir ,ctit S ad .~~~~

‘ the ‘ii i ~— R iven ’ .
1

Sie , 1 n c  iated In r ’ea s  n c : ’ th i  ol ’ the Oh I ,  R iver , t h i n ’ , :~~‘:r ‘~h & i o h i  t:o’:t of thir ,’

n’ici :t—h:u~k tri tuatanies f.i- .’w , I l l S:, 1,I’C s c - I i : i e l , t  ~~‘nt r ’ I h ’j t . ’ r ’ ..: .

1-I cr  t ’l i ssi ss  i n :  I I l c i t h : ,:: i t :

12. t h e  ..u’ pel ’  1”.’n ’t  i -0 o:’ the M i ss i ss i p p i  Rice:’ S:isi i i  :i l sc  .11

a 11.10 i:tte ,i r’e , ’i - -n , n . h t0 .ia ’,’ the :I’pe r n’iver 1, t - ’se. l . 1’ and it .: L i i i ’ : , ’,. c Ic:  ,

c . u ’ . “1:10 - r u : : I i , , .5. ‘ n’ - ’i: ’: , 1:- --~~k , I l I . i t i -  is , f l - .’w thn ’ .’ugb’ i ancient ,S:u,’ i l m l

-.‘i i l i : i l i e  ~ls t i :a  I : ‘r - - ’v i ,n e  cour ’ces -: t ’ :ed i:::e:it That reach ot ’ the ri v e t ’

h ,’t ,t wet ;t i  t h e  ‘t l : l l : Q , l .t ’ j — .I I ’s : I I . S : l l I ’ T ’j  c ’r : t ’ I . :z, :n,:e anul  the  ~h i -  — t - ] i s : , ’ i :.’.:- i ; ’ T ’ i

o - t 1 1 ’L ’ 7en l c e  ( I . e .  :‘t’ - ’n:: :‘- t .  l o u I s , I- ’ i .::” u ”u n ’ i , t o  f a i r ’ , - ’ , l1l ’ i r i c ’i : )  is i-:: ’a’i:

the “ 51,1d b  1. 11:51 .: sI ~ ni i’h i ven ’ .” ll , ’l ’bcc , - ’ ‘lc : c r~ be s Li : , ’ I - re: i l : ’ , .  — h ’ u I ;

lt ’ ::e of  the I-M h . h b ,  los i l ; s i h ’t : i  R i v , ’r ’ , crt l”h : .I s i z i l i , ’ the p:i ’~’:i , ‘:‘‘ , : - : i , ’

311-1 , : t i”~, t : ~i” i l ~‘e l: ’it .i - ’t ’is as : 1  S w ’.::

j O e  r ’r e : e t u t  . 11 o si ssip 1’I  . . .5 - c a :t i . .’i ’t  , h l ~: t : u l l ce  in the ‘.‘ i - . . ’ i a i ’  
~
; -

~~~~

of ‘ ‘ 1 . 1 , — : i l s  ‘1 . - u . : in ‘i br~,a,I v :ii. ey . . . A ‘ow :1, 1 10.1 h ’ i ’: . ’w ‘- 1 .  , ‘ :l

t~~,: y IN  1ev n: ir’ r’ , W:l , ‘I l lS  ‘ - i ’  1I l .~~t ’ t ’ 1) 1111 100 mile: : the : ‘ I v ’ ’,’ c-  I ;  b e , :
a n ’ ok t l ’ - - l l, ’I l  i l i, ’ i , l ’ ,. l 0-110 ’:: :,’ the i ’a,:t,’rn “I ‘ m i ’ s  - - S the O .I l l : ’ l - l

I l ’ u t e ’ u i Io .

I, wt’ r’ IIin:sissip r ’i. ‘ u h ’ i ’ a s i n

I ‘~ . 1’ ’ 1 ‘s ‘ ‘i i c - , t. he r’ i  v ~‘: ‘ i  w . : I i i : ’  a - ’: i I t  . 1 . W I :  ~~~
‘ . ‘-.‘ I ‘ , I ‘,‘ ‘ il ‘ -V

i ’Ol’ ‘ui :r:r’ , ’xI:’:’Lt , ’I ¼  tOO r:i i h i : ~ l . Fi::k ‘ 
- I  : l ’I , ’ : l , ::e:: t i l t ” , ‘ l i ’ m t ” i , ’ ’ ‘ ‘r’ ’ t ’ t h i ’

u ’  r ’ a I . I uv i - i  I va 1 I t ’ ,’ u t ’ t O , ’ 11 1 :1:: 1.’ o i t  ‘p I

. . . ‘l’h ~’ ~‘ i 1 i i ’ l  , : ‘ : l : ’ . ’’r : t  . 1. 1 1 1  ‘ I I ) : ’ ’  ‘-t i , :.’l ::::j r ’t i O i ’ ,’r’’’ l ’s I : ’
m t - t h e  v : t l i ’ ’ ~,’ h ’ ,’ 1 . 1 1 ’  . i , :: : , , i r ’ L .  A: ’ }- ’, ’ m : , : : ’ i . : , 11 1 1 !  5 1  ~~~~~~~ ‘ n h - I
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stream s which  in: :: ’an’ t to the Mississippi its muddy character. The
‘h i - ’  R i v e n ’ , a l though  it ‘s~~i”pi l e o  rn-one than ha,i f the total -I i  s:h:lr’ l ’e

of’ the  r oa s t er ’  :: tr ’c :Lr l , is less turbid.

The alluvi’il p la in  includes  both the t ’ l , ’ c ’, I u i a i r r  ::ulhject tu:
seasonal floodin :i:id 41i : ’, ’sected  al luvial  p la ins  not completely
o.”,’ere- ’l by flo ’ ’ - .I w a t e r ’s . .  .The d i s sec t ed  alluvia l  pla ins , ‘,‘nse a - ‘

part on ’ the river n~ - ‘d p i a i n , are set o Il ’ fr.,’,rln the 5.1. ’ , - - h p t : i i n n  by
- h e n ’b n i t e  es : ’nr ’p r : me rn t s  f rayed in p laces by many minor str ’e:un ::
t ’a l te~’:, . . . .  it r e~ ms have been the ‘.t,’n:i jii:.urit acerits in t h e  0-  -:ist t’:ic—

I i -  ‘i i  ot  the  :i L,’j viai. p l a i n , but  -“n l~
,’ t i ’:e .i,:ut est er ’ oh of t h e

accr’aoi:it’ic’nal h i s tory  can be inten’n”n’eted Sn-InC the pn e : on t  5t1’clL’l

o1 -u n ’se s ‘nod frn -n:i  traces , ‘ :‘ their’ abandoned  c ‘nv i t e  r ’ p ’m r ’t  s . i’l : . t c h m
Si - ‘odp l:I .io :t t ’Ca.lC lt : a l at :L ir l s a l i i , t h ly  si r i u ”n ’s  course ILL ’  ‘n i t  I i uc
axis of w i t  I c i r  it c :r iu :  t :un t l  v bhi n’t s to fortt: mc :Irl,hcr- 1, ‘‘ ‘-u s  and
hen Lu . Such channel  sh i f t i n, ’ takes I.’l:ioe w i t h i n  w e l l — ,  i e f i n e i
S ‘- t i e s , meander he it :  , whose w idt h :  ire deter -t ’ : I nod ho’ ,’ t h e  :1 oe - 1 ’

the stre ’ir’ : 
, :tn’e~~ris - f the valley have l a rg e  ul t :i,’e van’i’it n ’ .’ns :u tn. h in

t he i r  n a t u r a l  state per - i - ‘ d i u I a l  Iv - ‘ver : ’,,. - ‘s t l~ci n h l u : n lk ,- : . Se - S i—
:- :cint s i e r a’s i te l on the -outs ide of’ bends dun n.- o’,’er ’ t ’t “S l I t  ‘uce:

1 ’ ‘i’r . tt :it :nr” i l , levees , I ow all:~v lal ridges aS I ci i  s lope  :1w:, ’; 1 ’ :’
t I n , ’ r i v e r .  ~‘,..‘tn t  i r o n - h  ~‘ocnw at  I, ‘ii ,‘ I ’ a lInc:’unn- ier’ belt cause: ’:
n a tu ca i. I. e vees 0 1 ’ :id ,1 acent I : :ean de: ” : to 5’ ’ aj  ~:‘sce leav it - is Co n S I a—
ino ni s  :1. 1 1 i~ ’,’i:i I r ’i .i , ’es in the fj, ’u ’dp .l ain  . t’ile: :e nrelln , 1e:’— t ’c l t

I i, ’c:: r ise  above :‘u I j  acent :w:L’Iisy t , ’w l  :ir ~,l: t , ’ f , ’l ’Ill the hi ‘ I ’ - ’- ’
: I , ’, ’l ’ ll , l : u t  I ’  ‘ria. i . flo- , - .1~’lui in : ‘ r o : m  t ’, lr’e :: .

, i~5,’
~~I: I . l l 1 ,~~ lou’ ‘ ::: l the v: i i l r~v in ,:t ’c:it it o ,’:- , t he t ’:”set:t

I - I j , ::;l, ::: i i n S  t :t e a I :)er  l i t ’: t im T ’in : ’cs : m , ’a i t i s t  tO , ’ v o l . 1ev Wa I ls ‘r ’
: u l I u ~y i ” u i n i , I , ’c:l t - , ’ i:i,’l- ’::e ‘c l’ ’i o ck  a l l ’ i an ’ c e  t ’ h , ’ - - , i hoa : : Ins , : 1 - 0 1

u s t h e  St .  b ’t” u i , , I i : , ’ , ‘I ’ c i t s : u - s , :1111) 1¼ . ’ c : I l ’ t ’:Isins . F .l. oc,1 ‘s’ , t u ’:’:
“ I l l  0 1 1 0 0  t h i e s e  lo i s  i r i s  ~~~~~ their l o a d  0 1 ’ :n :;’o n i , ) c , t  :ei i : ’ ,, ’ r : t  S 1 1 1 : 1 -;

:: l - . ’w l y  :, , ‘, ‘ r ’u  I ’ .’ the v a l l ey  sur ’l l , I e s .  . . )
1’ • . ‘he de l t a ic  I~ I :t1fl e l  t .hle l-t b :: .: i ::;I pp i R i v e r  cC’i i s i l, ’t : I  of  a t

- “ ‘ I  t ’jve , i  I :  :cr ’ :: u h -  I c  : ‘ i h ’ ,I c l t as , each h av i t i ,~ i ts  - ‘ - u r n - I i  : :t n i b : i t  ic ’.’ ::’’ t —

w - : ‘ k .  A l L  01 ’ t ,h c :I t ’ 0 - l b - h e .  I ’ m : :  in n -c ) ‘ect i  t ’ ’r t lnt ’ , b 1r ~ the I’II : t 5000 5r ’:n’:

- ‘  1_i . . - 
,

:11 ‘: ‘ ‘ ‘ iO’ ’ ’ i  l~ ‘ ‘,‘ ‘ ‘1 i o n  ‘ b i t ’ ’ I I t s  p to’:’.el: t - .1 t, : u,  ‘0 . 1’ 1 :lk r’ , ” t ’ u: I. . I :

‘1
c’ . ’ ’ - ’ ‘ i ) -  ‘ ‘ 1 1 a m ’: “ I ’ lL LIe , ” ‘ o i l  ‘ 1 1 - n e t ’  I ’  t ’ ’ ’ t ” ’ r ’ s  “ 0 , ’ m - ~ ’ i r ’I ’ n I : : ~’ : :— I-l

- “c  :‘ ‘ i ’ . ’: t i i - , t  t , tm e l ’ h  ‘m ’ i u r ’ t ’ i  t i , ’. : — l l - j , ’i ’t i  . i O , I , I I ’ , i s I ,h - ’ a I ’ ,’ l l l ’ O l l  i l l

‘a ‘ t . ’ t i  c ’  1 ’  ~ t ‘ “ n ’S 4 ’  I 7 : 1  1 , ’i k i  r ig  5 1 :i,’e • m i -  I ‘ h : m ’ ‘I  - 1 ”  1 ‘ I t  - 
‘
1” ’ 11 1 1 . :

a Ic ’ ’ ’’ i t ’’ ’ i t ,  t o  - ‘ 
~ l ’ , 1 7 1  :1 ’ ’  -1’ c h i : m  1 ’ ’ , .1 1) 11 1 P l m ’ _ ’ , ::e t, - ~~ i ’  i’ ‘a:: ’ ’ - l i _ i : -

‘ t i r •  ‘ i i , ’): ‘ ‘ ‘ ‘  ~~ ‘ i , ’ i I ” i l ’ t ’ , - i : - - m . :~~ 7 j .  k - O h ’  ‘ m r ~~l i-Sri - - - p 1 k ’ ’  1 1 7 t h N il’ ’ - p l t d

• ‘ b i t  ‘ ‘ t i , ’ I : ’ ’ ’ ’ ’ ’ ‘ ‘ I ’  I t ’ I - - 
I ’ ’ I I ’ m  I ’ ’ P m ’ ’ ’  ‘ ‘ s - I ’ :’ ’ W I l l I ‘ ‘‘ ‘‘ ‘ v ‘ ‘ X ‘ , ‘‘ ,l . t

‘‘ ‘ ‘1, ‘ ‘
~ - ‘i ii 1 1 1 ,  - ‘ ‘ ‘- ‘ h o’:: , ‘ 0 (‘ t I l t ’  ‘to - ‘ a ’ 1’”’ ni, ’ t he ::‘‘ ; ‘l  1.1 ri i l - I ’ ’ ’  0 ,f 
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::~:i j,’r ,ii:tt’ihuta:’ies , tu e unusual l m e t ’ r l n : l n i e : i , ’:,’ 01 ’ the ,i i : t  : l ’:’Iltl ~ t’ies , ‘. me

.1 1  ‘ ‘W n ’ :Sc 01 ’ ::O:IW:mI ’ ,l b u l b - I ’  ‘ :i t , o r ’  I’r ’cra ,l l ’l t  icti , the :ltl:l: :’.n I l v  I a r , ’e “a te

of  sub .: i , i, ’:i:c , :1:1 1 t h e  ‘m ~ ’ n i - ’t’1 :i :t I I y  ,“i’e :mt ‘ -  ‘Sect .  ‘ ‘in : l : : lr rne  1- - i ”  ,o, ’ .: - :e l :  . The

n ’ r’ ,:’.:e :n t  :::, ib,ie l t:m h:is 1 ’, ’i’ :ocd in r ’ c , : ut i v ely  h o o t ’  w:tte i ’  it  to , ’ t.’, h , ’e 01 ’ ‘ 110

t : t , l : i c l lt :1l She l l ’. In the ~~~~~~~~ u ’ cnt ~ ir ” ,’ ’ i o , h  a hal  r ’, it  11 0 0 ‘1-1-10 l ‘ ‘lI t’

: : , 111 : i I ’c  l I l i  he: n o n ’ land t - - t ile i t ’ S , ~ of Lou i : 1 l : m : t : m .

15 . Ln t h e  c 11 ,101 i ca i . :o,’ns, .? , t i n , ’ ’ l’e , ’ i t l t i i n n c  en ’ a - 1 , 1 ‘cu I . : u t  t i le  0.

:‘i to: t d i s t r ib u t a ry . Si lo  l ’, ’ u i r ’ t b l  01’ t h u  tti :s i 1n’r’ .L : ” iv, ’:’ ’.~”.t,er ( l ’ :~t

a u n ’  ‘0 1 ’ ’, : , ‘ t l : t l :11:1— IO n ’ , C t ’ l o e , i i : l , e l n t  ) erntt ’n’ :: tine A t c h ’ . : m : ’:i I : m v ’ i  P i v o t ’  t , b : : ’ - a , ’:

t i n t ’ - ‘ 1 , 1  d o v o t ’  - ‘ - t l ’ “S “ I I l I I l l u C  , . :‘, V e l n  tb i, ’S,lll t i l e  i ia t : i : ’:i ,: i c

‘ ‘ 1  t e l  I. ‘ : : , ‘t::o to 0,’ b~’ t , :ne I’ e : :O t I t .  0 11  : l i v e ~’ ‘ : 1  :‘ , 1  . 1 0 1 1 0 ’, a:’ , ’ ,

I m o  ,‘m t  : : i : n  ‘ ‘n 1 : 1 , 1 1  ‘: 1 : :  i : i  :~ be~’ ’::. i : n ”  t . i n c  :: I I ”  01’ I.ac s i x t h  ::: ~s1e 1 t o .

S n i l  t . I l 1 ’ : t  i.,’ ’, i ’ , i t  i o’s  :0 1, 1  ‘ ‘ - I  :I’:et:t S. ”t :’ce::

I .  - V o n :  a’ I ’ , l :  ‘at  i i ’ ’ i t  1 ’ 1 i , u ’n n , ’,’ o t ’ ‘ a l  t : i r : u  1 : u , ’ I i v  i t  i c’s , I.  l I t ’

I’I I u : : : l . : u : I t ’ t ’ l  P i v ~ ’r n, ~ i l , i  l’c :1 :‘ I , ’ , t l i l ’ I c l l t I t  sed l ll,e:lt : : l rr i e r ’ ; l. ’w, ’ver ’ ,

a c t  i ’,’ i I  1 , 5  h :n ’ ,- ,’ ‘n , ’:, ’ I , ’:”~ I . , ’ , h tint ’ ~‘n ’ ,’sivu ’ i ’l ’ ,’,les: ’c: . ‘:Se 0. ’ n ’ t i :

l o a n  l’ ri , l 1 1:1 . : , u u :n ’ i r’ :: t i n h a b i t  o,I ( l i e  1. ’ 1 : , : 1:::: i t ’ ~’ 1 Ii i ver  S :m : : i  n , .i a’~ - r n—

ho ~h ‘ti the  r~ ;~~‘ :-  : l : : a , ’n l l ’ ci ’ 0 1 ’ 1 ’ i : : h 1  h I t  by t h e  I m Ile t I m , ’ i t’ ::t h ’Iu t’ . ’ t ” c : m t i : ;

a r t ’  i v e , I  i n  I h i t ’ v i i  1 , ’: L ’, l i l , l , I lie I t : , h i : t n t : :  11:1 , 1 : m b  rt ’:1~i y t’e, ”.i :i :i , ’ t’i : ’~ l t~~r ’ : m

l v i ’ ,  5’.: . , : m I  ,~ ‘ : : t  I l i i ’ t ’t ’i’ i , ’,l of  i” n - ’ : i t ’ h,  S p a n i s h , l S i t i  :11 , : t l n , l  i : m t

‘ u t l  0 0 , 1  1’ ‘1, ‘l O V O  I - : “ : :t ’nt C t ’ : 1, ’ t ’ i , - I I I  1 : 1 1 1  i r i S  , ‘ , ‘I’ : l:I, ’:’ ,’ I :il t o t  I v i t  105

‘ ‘I , i nc  I : i , h  1 1 1 1  ( - b i t ’ , ‘r a ’ w l . h i  i:’
’ t II’L IlV r I  ~an p. ’ : ’’, . ‘‘11 1 1  , i n n  l i i , : ‘ 1 ’ ,

l u ’I”, t ’ l : :  to ,‘ - r n t r ~~,l . t h i s  r ’ i v c r ’ , , ‘r’ : m . h n l l I I  b y l ’ , ’ ,” , t i  ‘.. - ‘ l i lt , er  i t , : :  } m ~’ , h r ’ : n i i  I - ,’

: m t : , j  :n, ’, l I I l l , ’ t l t ,  ‘ u ’ ’  1 : , , ’ , : .

1’~’ . ‘the an~- L o t S  , I r ’ , ’ ,’k: : w e r ’~’ I i i ’ ’ 1’ i n ’ s  I t o  r o:t 1i :~t ’ t h n : m t  ‘ ‘1” ’ : :  I - ‘:1 i l l  I

I t~ 00 u ’ ’ i C, ’ :’ :: Wi ’ : ’ , ’ ’  m . ’ ‘c 1 t ’~ ’u I o h  i’y ,‘ I t O l l ’  t m , ’ - 1 ’ t ’- ’r e : t  : tou t j i~ t ‘ t i : : I ye

tic’ S i n . -y I lie 1 , ~~’O’ s ~~~~ ‘ ‘ 1 1 0 1 :  , ‘ ‘ ‘ r ’ i n : c  - . ‘ : ‘ ‘, :‘ . a : l I t \ ’  i ’ m - i  S i i , ~l i , i ~ I ‘

0 5  r ’ Sco t- :’:’ ’ ‘11 :111 01 W0~ •~ we I 1. l l t l , l , ’ r ’ .: t  - e l  ‘ 1 , 7 1 , 1  t i ~ : m t  t h e  - ‘ . I .  I ’ - ‘ I  I I  1’

t i n” ’ :  I c i t  h: i , 1  l e n ,  h a l  I t  i n  v a l ’ i - , ’ I u : :  “10 1, 1 ~‘ 1 ’ i l l ~’ 1, 1 : 1 i l l  l,’ , ’ l ’ ’ . 01 1 1 , ’ l t ’ t1 ’

I - ’ t O ’ ,” I i  ‘1 ’ ’ ’ r ’ h , ’w :n . ‘1 1: ’  155 n i ’ ’ ’  h .1 , ’:: , - n i t  o r , ’ :  h i n t  t h i s  - ‘ I i , ’ IS : ji ’ . W ’ , , :

t t- , - - :’n’ ’ ’ ’ t f a :v , . ’ , - ‘ s l u . : , I r ’ : i i ~ . : n ’ 0 ‘ m l  I ’ti I i n : i u ,, l , :~~i - h 0:111:1111 i i i ’ ’ ’ :’. a ol ’ , ’ I

11, : • 0 , ‘ : O ” ” m : ’ -: - 1 ’ 
~~~~~ ‘ :1:1 i n  ‘ ‘ m l ’ ”  j o - I  - : I I I - n t :  o t ’ 1 ‘ 0 , 1 u I  1 1 ’  0 1 ’  ‘.,‘- ‘ : t l’ ‘ ‘

‘1’) 1
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p.: ii 1 , ’a” u: ’ - i the  la I r ’ e: ’ I -it ’x ’l o - : .  P,~s.~: i r o i l  a u - : b n u l t i ’ , u I , ’,’ :  1 1 10 0 1. 0

- h o t  i i m ’ ‘ tu b i : i t , ’:’ :‘ , ‘ i t i . ’ ’:’ , :u t 10 : 1 1  III - : 1  i n ’ at ’ t d ie  I - I i , I : ’ I . :si :’ : i

P1’; , ”~’ .I v ~: t . ” - . . The ::i, ’:,i : ’ i , ’ :1nt ,  t ’I , l i , i i t l : ’II - ‘S t h e s e  .11 l i i , ’ . : t l m h i , ’l u t e  t h a t

‘, ‘ , t ’ l  l i t - i - I 1 :  I I :  I i :0 ’l l :I t ’ , ’t’ :111 I se,~ I I I : e r l t  I u i , : i :: I h~ - , w ‘n ’  t ’c ’ m , ’ h ’,c.: el ’ the

t : :a in i  ,: ‘ ,“ - alt be I [ : n k c - h  ‘s i t : i  - m : : i v l t i e, : ( b ’ t i i t i : m t - i : ” .L ‘ u : i , h  c a l , t u r ’ o I )
-~ ‘ , ‘ : 1: ’r’  n o ’  in  t :, ,, ’c t ’ I l ’ l S  - - 1 ’ t i n e  i , :r. : i t n .  i i i  1:1,; 1 ’ ’ , ‘5 11 :0  r ’-ana ,u’:u ’i i . ’. , t he

:1111 ,101’ O t t ei ,~i l 1 t lll’:il i ’:” l ot ,ice:l  t hat d u O ”  le I t ‘r ~~.~r u ~ ’ i s e h  sedi: l :e :1t  1’ .

‘u n ’ c , lj : l , 1 I l : l : I e , h  .

,~.,‘,l’ I 0111 t l i l ’ O

L3.  ,‘~I t ,il. -’ :l ,’hl ti n e I :a ’a :n ’ m : l : l - l ’ , : ‘ :j i i : : ’ai , l in 1.0’:’ I-I b :::- ”l :’i ‘ 111 . 1  , t ’ - - : :u :  l: C’.s— 
‘ 

-
~

: ,,5l1~~ t~~~~\ , , l  . ‘ i l ’ l ’ l ’  I t i .  i s  - h u t , ” l l i , ’ . h e t  ‘,,‘ : i c t l  0 , 1 1 , 1 l l l ~e,.I w i t h  1 , 1 : 1 1  I t i  t I l t ’

:‘c n o : m i : : , i c :’ o ” t h e  1’l i ~~~i5. : n : ’  I - - i v , ’:’ : ‘ :u , :i l i , it 1 : :  0 : lo e I : t : ’ : m te . l  I t t  ‘ .i

1 1: 1,, . ’ h - e l ’  i ‘-.1 ‘c. :: 1111 h O  I i i  :ncai” ; • I’  .,t I : ‘ : ‘~~‘ “  , l : i t ’ , - : 1 . : : I : :m i ’ , -e , ’ I i i  1 :e : i ::, , ”.: t,

t ’ l , ’w : . , \ , l l ’ i , ’ :i , u l l o L i :’:” n o t i , ’e:: i l l  t - l n i :  “ ‘ ‘1”:, - i ’ u r ’ i i n t t i :”  : 5: 1,, n t I S  of

tOils  0, ’:nt :Li’V have I i  ‘st -un’S ’  I the  soil. : m : u , h  r’ t ’ :I: . ’vO ,l 1’c- t eS. I v,’ \‘ -,‘, ‘e ’, ‘ 1 ,  .“ r l ,

r’ , ’ :::~ I 1, 1 7 1 , 1  l U  I On  i : I o n ’ , ’ a , ’ ‘t ’ :“ i i  ‘“n t  SI  ow in t In c ‘~~ I ’  “111.5 - 1 ’ 1 I : :  5 :‘, ‘o i-

A CE .:c,i’i l :t ’n l t  .‘-a i ’v ’.’y Il l , ‘1. Chn :i t ’ ie : : , . l : l : O O l I ’ i , in  l” , ’~ I t o h  C a t c h  l l , ’ m t  t .:e

::i’ix imuin s::,:r “ti,icd—c’.ed i.ment loa I n neo : : : in ’c ,h  at 11m b . ’ 10, 11 ’, i e t n  a n n  t I ’ ’ I- ’ i ::: o:~ t ’j

1 . ‘ ‘• w: u . : 3 , 5:11 . ‘ — ‘ : et n i :/ d a y . h o w e v e r ’ , duri ng,, Ll : e  p e r io d  i~~I~ I o , h  i : u t  t ’ h ’ .’ n’ ’, - ’ r ’

to c i - ’ . ’ i i t ’ e u ’ t ’ . I : u v  I l l s  1’~’ n i t  I ’ ,’u:m in 1~~” ’ , II t :tax I lI lOl ’ ‘1 1 l: :” t I I  1~~~m - I  ‘1 ’

-
‘ 

8 , ~h o ,0fl0 t , o t l : l / , l : t :O * y ll : :  I” ~I , ’t - ,l,’,l : m t  1, - - i’ ::. ’ i n n n , l ’ I i 1 ~ :l tln17’ I • 1) t I l l ii’: 10 —

:treli:I’. t ’r ‘I:: t i n e  St .  Charles  ,:, ‘ .h cl ient  : : U I I L ’l e  t’~’ i 1 e , ’t I — in : : t : l t ,i , ’ n l .

- “~~I u - i r ’ ’ i s  i ’r’: i , ’ti,’,’,l Lii:’ -u , ’it , ’:i t :: ::t i t t ’ t u e  l. l i :,’,::i . ::l i l” I’ i N i v c l ’  l ’ - : m : i t i  i n

t i l e  l m r ’ e ’ t:l su i t , o ,t  I c r ’  t ,h i s  l ’ n l r ’ 1 ’ ~’::e , but n n -  -11,1 ot ’ t h i e  ::‘ , I ’l ”u :  ‘ i , : , I t r’ ’j l  ‘: 1, 0

lc , j j r n e r I t ’, t , iu  t O1 ’ sarrie - h ’ - ’~,e” I S  ~I - ‘ I l ie  l i , 1t ’ I , ’ I l  I t ’ n t’:u ’, areas in  I h i ’ ’ ‘- I I  . :: 1 - 1

1111,1  , ‘, : ‘ k : m i l : : ’ u s — ’,S’: i t , ’ — i ,, ’ h , ‘ i l h ’ h ’ : m :’ l r r n : . C 1 , ’ : : ’ , i r’ u ’ 0 1’ k ey : ’ ,” ~n i : : , c : : t  c ‘ : 1 1 ’  ‘1

, :‘,. t ” i - ’ t  : 1 0, ’ :: ‘ l I ’ : ’. t I ’ , ’ I L I : I  b’ -a l I e r ~a : i I t n i ** hay , ’ ‘o ,n : i , ’ t ’-l t l ie 1:I , ” u t i  :e I i I l : e l i t  , ‘I I ’j

Sn- ’::, 6mN ,200 tons/’i:ty (iSiu ’l _l os~) to  2Th, ]00  t in: :  Sm ’ ,’ ( i ’~ :
‘~1_ p c t ’.:t ’ n u t  ) .

* le t ” n : t t ’ r ’ : i t - i v m ,’ 1’ol’ i i , ” l ’ I ’ o ’ m, n i r : , l’lis:. ‘: rS , i n n  - ‘, 1 ’ r ’ u ’ : i - l i x  1’, .

** ib ’ r ’ n : , l t r l r i  is the Las t  :1, 1 j l l i , ’ t l t - ::‘,r I , r ’ , , ’ ,.‘. ‘ I  Lt ’.’t - iO fl Ill ‘ i t  1 - 0 1  t ”Il I b i t ’
I I I  :1::’, l i _ i R I ’,’, ’ r ’ p t~ i ‘r t - - , - t i S I :  ‘ ‘ t n , - t ’ w i t h  t in ’  “ I i  :5 in s  I 

~~~ 
hi \‘ei’ , rn I

h i r l l e i n t , - I o t a 1 t o t ’ I :5. t h i l :  :1 ‘ i t  i o n  11’. , ‘ i ’l l , 01  h, ’ l , , h  t . - 10’ ‘ L I ,  5 , 1 1 —
, ‘ I L t , I ‘7 1 ‘ ‘S t O , ’ 1 - i i : - , : :r 1, b i i y or ’ ’ s , :, ‘ I I : ’ : ’ ’ : i I  t i . :- . ’ b n ’ m t ’ ’e m l  - I b i , ’
Rii’er.
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l -~ . ic ‘ , ‘ I c t ’ : i1 ,~~-.I t: n i t i i t o ’  j o t  ! v i l,, l e o  in tile Ohi -— “ “ rn ” s ;ee :‘- a b b a : : i tn

in : l ve  :‘ t’.: , : I , Uc I i t u  in - n’ , ’: u , :c ,j  s e t  i : :n ” :nt  l , ’:nds j, n the ‘s tre:i:: s , h r ’ i i i t  i n ’ I l l s

: ‘ u ’ , ’I  :l~ ‘ l i n e  “:a , i ‘1’ -.‘;~“,uu ’ , ’es ,‘:‘ ::e. h 1 , I : ,elnt  resulting, Si’ ‘I :: t , : . o s tu  ‘ i o u ’, I ‘r i o
Ii

I n :”: ‘ l . , , ’ ,’slI  r ’ - :n ,n  to c o a t  sc :u ::ns , i - c f n .u s c  : n n’ t ’ l l s , : n n : , t  :‘s :’ l” m o , ’— l ’ , L r l e  i

i t - i  ‘ :‘ to  t’ ’ ’ ,,’i :L : ’ : I u t . I - n .  ‘ - ‘ i : ’ :1 1.5: 1’ I i t” l . ’ I ’ ’ ,’, ’ it  on t i n e  F i g  , i : , I ,  1 ’, ’ :“ : 10’: , t ’t

L e n t — i  ‘ u I , O  1 .r l :’ : l t’m : ’ y  t - ’ the - ‘ I n : ,  :s io’:- , iS l’ u I ” ~ . ’ : : i t im1  i ’L l .e :,‘i ’  u~

‘ l ’ , :u :’ : mt e  01 ’ ’ , . ’) a S i c — I l  C’e’ m : ’ / .: n ’ n ’ u r t ’ : ‘ : ile , ‘1:1 , ’ , : 0 - I n c - i  ‘.~‘ I t h  th e  l e s i o n

:“ ,t ”  on ’ 0 . 37 : 1 0 0 0 — I t  /y e l,r ,” s l:ll’ II’,~ 1 : 1 1 0 , licCll:1:e o: ’ nne ’ l ’c ’ ;  s ,:c ’ - u  ,‘ ‘  I’ , I l , ’. I n - ’

In  I- L i i  :‘l e t m t , l o k ’ ,’ :j n. I ‘Ce: ’ i’ i : n i . a i -~~. 
- A , l s  ‘ , a ‘n ’c : i t  ,h e : i I  a : ’ - ‘

“ ‘ , ‘I ’ u v e ’ ,l :’cJ ’ i In ~’ en the Chic :1C c : ’  non it , : I n ’ I L ’ : t . ’ u :ie:: 11:1:; : 1 : —

I . n t - L u c , l  the  I I I  , : ,l t, u , : t , , ’ n - : u , - ’e - S .‘ , ‘ h i l ’ ’ ’: . ’, ‘ t l n . tm, :n:llI :‘c-.: ’n ~~t t ’, n 1 :1 -n ’ , ’ ’m:: ,01’ :e-n~

“.0111. 0 ‘ :i, ’et n t l ’ :u t i , ’r n . : :~. ‘w:,st n ’e: , :’ , .

l’ ,,’t ri ,I :i,j ’ n, t l :., ’ n n t . :

CO.  h ,’:~cr ’~’- , ’ i r ’ :: i i ’~~\ ’C p n -  ‘.‘t ’ t l  t , ’ L ie ei ’ :’e~’ t ive  , l e h i l : , ,01n L 1 0 , 1 :1 \ n’ : l l ’ : u —

I ) h wo o er’ , the  Cop : :t ,n ’  n d ,  l o l l  ‘S n ’c s c r a ’~ i n ’s 11:1: ’ : :‘ ,‘:u i,te  1 i t :

‘si -n i  : 1  ,‘:j:nt. t’inat toe,: in the i : ;  I t ’ a l l l  i O  :irn ,i s” ,hi : : : c :~ I t ’ u ’ O i l ’ ,, ’ :I 01 ’

St  St ’ ’Lt l iu l , . . m e  ,‘clt, ‘ ‘10,1 0 - n il ’:, ’ 0 1 01 ’  a ,hatl: s i ’ n . , w’:, ’,’ ‘ I  1, 1, , : - . :0:1 t . t m e  ‘‘ i t t ’ , ’

h u e  ‘t ~ co: m I  er ’ . : e .I  I ’ : u ’ : : I  — 0  n i” 11: ’ c:ll ’a ‘1 t y  than tin :e w I l t  er~: ~“ cI ’ 1 no I tv

to ’:, ’ n - ’ ,’ Cr , :i~~- h t he  n v ’ : ’  0 11,0 : ,  :,a’k :: n ow  l I : : 1 t 0 1 ’ L . ’ m . , n~
1,’ .:. ‘ , ‘ , l t ’ l t l ,  t inc :1,5, 101:

Li , ’’, ‘p ~~ 
I

, ‘w tOe  -1 : 111 , ‘. 0’ , - ‘ n t - ’ in  h n t -  I I : ’ Su n k , :  ~15 * - ‘t ’:ne l :e-:  h i v e r  - I  lO t . —

‘ 5 :‘. l m c r u i , , r n  101:1: I l L s  1,- ,’ n - e u : o - I  : m : : : w I  h c :i e l i t s  ,‘ i n ’ u : i t t e l i ’- , ’t ’  ‘ m n - I ’ : ’

II . ’ 1 1 . ’ :y  100 m i l e s  s i t :~- ’: ,‘ . , - .: :u r’e  i , ’ ,~ ‘ l ie  1 10:: 10 l - ~ ’’ .~.

C l .  ‘LVII’ ’ str :~ ig n t ,’ : , : : . , ’ ’1i : - ht’c~1 ’ l t l ~’ - l ’ t” t ~ i t i  a. : b n :ivc re, :’ 1 , , I , ’ ,: 01.

i t : , ’ t ’ , ” u , :e :  ‘, ‘ L  a’ ’;, ’ oc i t l o , : I I ’ :.’ i ’, ‘ n : i m ’ u n n , ’c the  c : I I ’ : l b u l L t , V on ’ t h i n  , :t : ’e :Ll :I I

‘‘5 1, ’ 110 ‘ t ’ ’ t t :
~~’l  ‘ ‘ :‘‘ . ‘ ‘ ‘ ‘  1 1 ’ . ’ ’ 1 : ’ . ,, 1 ‘. 0 1 ’ S ’ ’, , ’ I V  - . ‘‘,‘e i ’ni r : : ent  : j , ’,’ I i O  I t ’’I L I I I

I ’ I  \‘:iS • ‘  ‘, l i r :  I - a l : , ’ ’ . : ‘. lt t % ’ . O I ’ .t ’ t l t  cit l’ , ’’ ut ’ , h ’ I t l K  h r ’  - t  ,“ c t i  I l  :llo :n : l a r ’ , ’s ~la~,~t ’

- - :  ‘ ‘ ‘ I ,  I I ‘ ‘ ~‘0i l  ‘ I “ ‘ I I t  t 1’.- :‘ . :0’ I n to .:t ,  p , ’,ai~ e I t ’ i t , : a’ 1 ( 1 1  : 1 ’, ‘ s U t  1 : 0 1  , ‘n i i

01 0 1 1 ’ ’ ’ ’ , ,  ‘.‘ i ’ ’.~ ’ , t ’  I . : — ‘ ‘ 1 , 1 .1100 0 S l t . l ’ , ’ i  S t i l e  ‘ l i t  I ‘ c .’ n I  l’ u ’ : L t I n

ne ’, ’s r’k . .1 I ’  h i - ” : , ’ h n  I , h ’ r . r -  “.l L’ ,l, e. I ‘ i : - ’ ’a :‘ , :tV  b i l l y , ’ l’e,~ h i  i ’ r ” ’~ ,‘ , ‘ t . , ’- l , I - n i , ’

I etl : ‘ S m , : “ ‘ ‘I , t. r : j t n . : :5 :‘r -c I I ‘ t t t  ‘t l ie  i’ r’ m ’ : i ’h .

71 :01 , 1 : u t ’h :i~ n I Sli t ‘ ‘ i n

‘1’. I’I:io 0 y e ar  I’ , - r -e  1 1 1 1 1 1 1  :t ml  l i i  - ~t n  m i ’ r’ t ’ S e:’ I : t t ’  1 i n  t i : ’ Un i t , ’

t I ’ ,’ , ‘ t i ’.’ , ’ n ’ t  c i  ‘ c ~ ‘ ‘iS : u i  t u r a l  .~,:o ‘ no ~u ’ h ’ : t n u  n : , . ‘I I:e I in 1::



cleared I ” -5 cons t ruc t ion  m o e  a source :‘S much of the  .:e .11 ll:E-:’nt tb’iOt

r :‘ I ~. utes s t reams ‘u ~~- ’ i r ’iC’er: and f i l l s  lakes an- I n’e: ~i e n v  ‘ ‘l i t ’:: . . ‘ t ’o’,i ies

: in ’:w t ha t  e r o s i — . - r m  ‘n ‘I a n . : t :n’.nt w il l , be u sed  S n -  h i ’ l1 ’o’ u ’; ,1 , ii use: , :‘

s in  ‘ l ” h ’ i l u ’ l  ce n t e r s  is ab -~’it 10 t i I I : e 3 ‘nea te r  t han  on l:t~, I 10 ;‘.u ,.t i ’,umO ~.‘ h

u - -u o i ’ -.:-I ’s , 200 t ime’s  gu’e:.s:e:’ th orn  - n  .I a : u - h  i. t i  nvLst - i1~ :I , ‘ u n l  2000 1 . 1 1 ’ s
- 

.1
, ‘ r e lj t , I u’ than on J a . n - i  in t is:be :’ . ‘ The wl,, .unt of cr- . s i : - n n  t i l I lt  oc cur s

is be r. ”'u-’I.ined by the k i n  I o: ’ s ol ,  , th e  sI - -ac , t he  int .o :~,-’it~ s’S n : u i n ’,Sa.  - ,

and the c ’ -t i ’s t r uc tion  :om .’t r n- - i s.  Il’i ~~in of t i n e  e r o s i - - u n  occur ’s  d:. ln’ i : ’n o  t:, e

o-:~:u s t r ’a c t i , - ” ni  s c s i  ‘ I ;  il ”ue ’ien , areas i-o  - to a :‘-Ot i : I  I’ I S t I  ‘11  site O il’

en- o l e  n t - re :u f t ” : ’ c-:nst r -u c t i or i  is —~~~~ . op leted because of tIn ’:’ l ’ I L O 1 ’ ~ 501, 55

Sn , ’nIi iI :l f lcu ”,’L ‘us pavement ~‘a” C ‘m r-a -o t e ’i  soil.
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PART III : I i l V i ’IN ’ l ’ u ) b I Y  OF 1.’,F Ih i lb . IEN’I ’  GAIVIPLFI S.S, , I , i - Ol’  1’. - I-i 1”-l A’I ’T m°N,’l
Il-I THE I -l i CII1I ,lC, IPPI 0111 IF 1:A, ,’ il l

t ” i: ’:t lumvent ori ’-:’

-
‘ - . 3 . The f i r , :n , r ’ ’ t l , u I ’ , l n  i s e I i r : o . n n t  ;‘- ‘~ ,n’le a u:: t ’u k ’ ’n  in l In t ’  1 I o : ’. i : —

:i i m p i  River ba s in  h’~’ C I T  A .  ‘I” u ic-ot t  i n  i 9 ’~I l l ’ .”ur’ t Ot ”  :nu: I’ : of the 1,’I :_

is ’sipp i. C in c e  th ’ u t , lot ,, ” , a n : m u l  titumI ,’ of :u, ,:’nleies l r u v m ’  t : ’S , ’rm :ut i  in :

‘on both r” :,‘iu l : ,t i’  and i r’ r ’o : ’,ul :uu’ b :i::es . The b u i : ’:t’: i v  01’ , I I : : m , .:n i t . :’ mc: , :  I c

- :ollection a c t i v i t i e s  in the  ‘I ’ m ,: in , l - r ’ i o r  to 1930 , is  . ‘U J :, I ’ , ’ i t ’ l I t C’ 1 in

Pe:’ .-i” .’no-e 1. ‘ i ’ ln i , ,: ‘I o o t u : i cn u  includes an i u n v , ; r i t o ’mi ” ,’ c i’ ~~5 si t ’,’:- ’ ( : “ m:’ : u w I ’ ,

1i ~~i r ~ ut , i V e  d’~sc ri  p h i c m n : , l m d  t ’it’ u l l u t m ” I  : ; e d i t ’m ’ .- i m t  u ’~t , ’~) :~~:,. w h i i - ; ” : ’s,’d 1 1:, ’ : ‘, ‘

: : ‘i .nnt ’le : b n : .t - l  I -  -ii collected . Descript i ons and t . : m u - m ~ L ” i ., ”I . I ’ u l  ‘ u a :” ’

y I .  It :d rou’ 28 l i - I : 1  it . I ‘‘a u 1 s i te :  in Fe f ,’r c l n c e  2.

lii . An inventory of sediment ‘‘LII I 1’.’ co l l ec t. i ’, ’u ,  5 t . l m t l O f l . ’. l ’or’  the

I b i S - n  St .Ij t ’;I :  w ’ t. ’- b - 1 ” . ’ 1 - : .ul’cd Lmy the F’ ’ ,l , ’r :d  I n : t ’ : i ’ — Ar ency 1 v,’n h ’ a, ’fn

“ i i  - , ‘ . ,:‘i:: : 1 1 . 0 ’ ” ;  on .‘ - 1  imenta t i on  i n u 1~~I m h  18 which  I nclud ’s : ‘L u L l  ens ‘j o t  i v ’ .-

t-~ l l ’ - ” l 0 h l  30 I ’ m , ’ i - i , ’ ’ l : , i - ” r  i ’ m h , , . ‘rhi:: i l l V ’, ’I l t , ,’ ’i”i .i i n e l . m i l ’ - . : -0 1- 1 1 u l ’ ur  l i t  i i , ’ of

81~5 ,: ‘ ‘ . h ’m :’,, ’iC, : : :m ,~~:. 1e  0 0 1 1 - 1 ’ “ui . ‘t . ’ i ’l , I ” : r m . ’ in 1 , } n ’ -  l. I :: . : I , ’ ’:l’, i r . n - i  h ’iv ’. ’ t ’  l ’ o : I : , ,

l 5 - I n  oh ’ w l , : , ’ l u w , ’ r ’ - - - n m :”, n l 1 l j L [  ‘ I - I - n I l , ’ , w i t h  ~~i I ‘ ‘ o i l ‘ ‘ S  : ‘ , ‘ , ‘ - ‘r - h  0 1 ’

s t a t i o n , the  l n ’ ,i :t~ ~- r  ol  , ‘ ‘ u i t i n ’ l e : I  t ’ l k , ’ t l , t h i t ’  i”. ’ j r: : i ’ I Si, ’ ‘ ‘ - 1 : 1 1  i ’::, ’ - n : I , u. ’ -1 , th e

L v i ’ , .-: e1’ 1’j: , ’ m l ” - I  ‘ I ’ ’ ’ ’  I 
* 

‘ I nn I I i i ’ .’ : 1 - m a r l : , ’: of L i i ’ .’ i f li l l O i l i t  S ’ r i .

55. ‘ i ’b i e  “ - : ‘ l : : m L  , l ’ : , f I n ” ’  18 h:t:: bei, ’i ’m m o d i t ’ i ’ .’ t , ‘ ti ’ m , h  a r ” ’ v i s ’ ’ h

I ’ s ’ m j l : : , - r l t , F m ’ ,. : l ’ e c r m  I ’ l l  I 1 : 1 0 - I  “ n n r i m u ’ m l I ;  : : : t i r u -  1) 5  ( H ’ - r ” ’ r ’ , ’ n : , ” -  l~~~. T h i s

‘ 11,011 : 11 r ’s ,’u r ”, 1 , : ‘i - l j , ’,n t .  - “ S I n n I ’ m I ’ : ’ : m t , : m ’, r l  S m I r r n I s l u ” - I  1” ,’ 1’ - i - r I ‘ m ’ , n : ’ ’ ’im , ’ :

mn Iil,’t , j i u , ’ 51 , 1  1 1 1 7 ’ - “ ‘ I n n in’;”’’ ‘li t, 011:1 ( ‘ I I I  woi’k I I :  r - ’, ’I” - : : l  ~ i’ n l  ‘ 1 1 1 1 , ’ ’ 1

I t t - -  ‘ r un ’. t ’ i n d i r m , ’. ’.,  t i ’ - W n”, ’ ’ t O : t , ’ , 101W 1 ‘ l u - i  I O a t , l oflO , i l m l ’, , l ” i t , — I ” .’ ’ l , i

n r ’ : : ’ .’ - i r t h  ‘I , l t ,j vit ,j,’:: , : e m m l  , , t ,~ i , r ’  i - , ’t ’ I , j r i , ’ r u t  i r i l ” - i ’ : ’ : ’ u ‘ I ’ : , .  ‘I’S’ lI : l l t ’ - l ’ i ’ m l

- ‘ : ‘ . “ u n  .1’ “ 1 F ’ ;  1 : 1 1 . 1 ’  l u ’  a i n :  ‘ m , ” 70 ’~’ I :00 :1 10 ‘ a ‘ I .  ¶ ‘ i ’ : ’ . i ‘ , . ,
~~~

: 1~~~j 4  , ‘ , I , ‘ t . ~~~~ ‘ :1 ,

Al:t , :k , ’ j , l b ’ m w l l I  I , I ’  o r ’ ’’  R i ’ ” , , l u l l f u n ” ,  i . • ! i .

- ‘ . ,‘mti ‘>1 e ’r ’ u ’ t I I ’  - ‘‘: the ‘‘ ‘‘ ‘ ‘ I n ’  ctt” 1 : m S , ’ i ’ n n l m ’ i ’ll - ‘ ‘ t ’ -

‘

1 . -: S’ i ,“ ‘“ ‘ 1 : 1 - h  I ‘ “ I  F ,‘ ‘ I I ’ ’  51 - t i 0 1 5 1  ca’ - S 0: ’ or ‘ “ m ’ ‘ m  ‘m ’ r ’ , l i~ , ’C ion  ( ‘w~g)  ,

1:1  I m ’ ’ I - I l - l  ‘ i . ’ im t  ‘~ ‘ ‘ i i  I i : ’ :  ,1 ‘ ‘ t ’ ‘ ‘ I ’ ‘ ‘ l ’ ’ ’ I l ’ ’ ’ ’  I ‘~~~. 
‘ ‘ . 1 : 1  ‘ ‘X ‘ ‘i’:’ I ¶ i l l  ‘1 1 1 , at’

_ _ _ _



I l:, ’ J , ” t : ,- ’— t c n ’ r: (
~ l,’ears on’ nI::”r’e), v:, I . ’ l ’ _ lu l u l i t ’ ,’ :‘t r u t . i - ’ r , , ’ wO n” : i ’d i o t - r : I

s’S I :I . m ’ l’C i l~ ‘. a have ‘been coil t o t  ‘ - I

I i ’.’,” ’ lk t  0’.’

- “ 7 .  Stu n ’  : n g ,  1, 1:1 ,’ 1 Ii ,’’ 10 l.’ ’’ ’ l i ’ . ’ , : l ’ ’ ’ - l , ’ ’i I t O ’  m,’’”~ ’ t  .i i t , 0 ’ r ’ t ’ ’ ’ , : I ’ ‘ 7 1 , ’ , I t  —

n i  a t  in c  t : m ’,’ i c t  icr. , ‘ l , l , I : I , ’, - .: b a n ’.’ - t o : ’.: l v  “:,‘al 1, ’ ‘ I , :1 1,1 - 101 ’ ~~~~~~~~~ r ni’ i t o

vu ’, o n’  5111 1 : es b. t i ’-,’e 1 ‘ ‘a’ . n’.e p re Sb n ’ I t. , ’’ -~ t , us: ‘ I ‘ u , ’:’i,’ -a ’I ‘ an ’ :C i n , - ‘ s ‘ t n

o- .’- : .o  I~ u 0t”I that  I t o ’  u s ’ s  of va in -mi  t ’ I -  i :0 1 i l  C1 I t . u ’’ i- c  S l t ’n ’ t , t ’ ’ , i .

‘1k’ 1 1 : 1 1 .  I I I ze u ’edi l ’ : t ’I , ’ : I , w  i n  ‘ h o ’  . 1  i’~ -: , n’ .: - ‘ S  - n, ‘‘ l : ’ .S :’ :: i t  1 i ‘I~,, :-

he , :‘‘ ,l is: ‘ ‘ n , ’ 1 . 1 1 , 1 . 1  ‘ st. :~i: :1 i - n , : ‘ I ‘ I :, I’ , - , ’ I t ’  ‘ ‘ 1 . 1, ’ — F ” ,” ‘ : t  1 , 5. — ‘ ‘I . : 1  ‘

‘ 0 t ’ ’ O t ’ ’ ’’, l l S. : n . g  11 I i ’’ i:I ’ ’ nune I - I ’  01 :1,5 1, ’ ’ ~‘I ’ l 5115 t o . ’ l ’ ’mo’ - 1 , 1  . t ’ ’ I . ’ t ’ , .  a’

I ’ ’ ’ , ’ . l ’ ’ ’ , 1 1 :  t~~v ~~~~~~ r:m:. - t  ‘I’ ’
’ ’ C- i:~n l t ’ ’ ’ ’ . :  t O n  t . b 1 . ’ l l : ,  uk ’ :’ n’ ’ l t l , i l ’ ’  n ’ ’ ’ ’

t : : nt ”: been t -aker ’ m ~ h ’ , l  :1 111,1 h, l i , ’ I as t h e  t : m : 1 ’ s  t o n ’  “ :‘t’,’:, ’ , ’t r,’ .‘: . ‘ 1. a

t ’ r ’ c o n - l m i r ’ e .  T :. ’ i~~””. l ’  .1 i n v ’ .’t ’i t ,  n -y wIn : , ‘ . r , , i ’ . : . , ’: ,s , I  1 ’ , : -  , ‘e, i I t ’ . ’ ’ p t  lT ’ uJ ’ l” le

l m ’ ,” ’ l , -n ’ : ’’ :’.’ iofls  : ,‘:‘t ~~~f l O i , ’. 1 ’  I i : , -  C. -I’’ :’ n l,o ::snon ~ i n.  ‘ 1”  I : , ’ , ’ l : ’ S l l t :  P t ’ ,- ’ :’

P nnc m i n . 1ui. ,.i is ‘ i . e ’ s : l l ” , b~’ , ’ ’ o n ’ t IC s :‘ :‘ ‘ . ‘lime il . ’,’’ ’l ‘ :‘I; ~~~ 
‘1 : 1 , ’ - . : 5’’ ’

01. “iii ‘ i n ’ . - ’ — , set ’ - t H— , ll O,l ‘ 1, 1:’ 1— : 1’ 1 , - I t - I . 1 1 0 01’ . , ’ i n  : 1 , ’ h : , n ’ i r , ,  1 , 1 , - I

:m015(’ ‘ ‘ - ‘ 1 : 1 ~~ ‘i ” i ’ t ’ ’ “ I , ’’ 5’ lu l l , ’ I b ~ t i . - P t a: ’ i n n s  1 1 : 1 1 , .  “ t , , ’ n s - . ’ ’ - : : ,

u l n : e , 1  ‘ - - ‘ : . . i ’ , ‘ i . ’ it , ’;’ n o  - n ’ ;  1: ,b , s e ,’~ ’ I h  o :

28. l r : i t 1 l ~ I l y ,  1 - 1 , - s  : . , -~ i~ ( l0 7I ~ , - ‘ i l t  I n , )  ‘*‘ o ’- :‘ ‘‘a:’ ,’he:n ‘ ‘ :‘ : ‘ ‘ 1 1 —

P1 ’ ’: t s- m o ’ , ‘ - o 11 ~ ,t  I - . r i  5 u ’ I ‘ ‘ 1 : 1 ’ . . 1 :1 :  :‘ l u  r , ’h ;; T e l  I ’  1 “~ 1 5 : m ’ a:- - t

n v ’ s : :  in t b ’  b a s i n  I I : ’ of 1 ~~~~~~~~~~~ ~ 0’,’1.~ , 5’ n a ’ ’  1’’ - ‘ 1 ,  ‘ ‘ - l u : o  ‘ 1 1 , - I —

11 :m ’:3 - , I’ t ’ - I ’  I t  l u t  I t , . ’ t i l l ,  - l . ’~ ‘.‘ ‘ 
- ,‘ : ‘ 1 ’  s n ’ r ’ ’ - ,‘ - ‘‘ I c ’ ‘ ‘ ‘ ‘‘ , ‘ ‘ ‘‘ ‘‘ ‘ ‘‘‘ , -

ye’ :’ ‘ I  ~~~~~~~~~~~ :‘ ‘ ‘ , ti’ ’ ’ ~ 55 ‘ ‘b i  1 1’ :; 1 ’ - ”  1 - I ’ ’  ‘ - n ’  1 :‘  1’ ’ ’ 1 I I ’ ’ I-

in n s  wi : ’ ’:’ - t ’ i t t t  w’ i u i - I  F - , -  c” ’ii ’ ’,’’ ’’ - i I r a  :, ‘ : ‘ i , ” - F l ” u : , ” -r  ‘ lv i ,  3 1 ; ” ” :  -
~

i , ’ , , :, ,‘;‘ ) ‘ i-i . :} m t ’ , t  1 1 :  1 I n n  l ’ l , .l I t , 1 , 1 ’ ’ 01 ’  . I , I : m l ’ u ’ . i S i  . ‘ . 1  1 s ’ .. ’ : .  * n’s .

i n :  ‘h - ’ C’ i tlO ‘ ‘ . ‘ . : - ‘ O t , l m  I 1’~ no ut’ ‘ : 1  i ‘ t -“ ‘ ‘ ‘ ‘ n n ’ mo , .- ’ ‘ I ’ - ’ a’ ’ :‘b n ( l l , ’.. : ’ ., , :’ ,,l t )  .

a l ,  i ~‘ i .  a.’ ,: ’ ’  :1 ’ i i i  I :0 , ’  i l , , l ’ ~~ , “ . ‘ l i i , ’  ,‘ ‘ , ‘ a I ‘ - c l i ”  ‘1.1 . ’ . . ’ ‘ ,‘,t S. ‘ 1  I I , , : ’

a I m . : : ‘ , o m  t ’ ’ ’ l : ’  ‘ ‘ 1 ‘ ‘ r n i - I :  i - : m l  r ‘ ~~~ I - n , : ’ . , ” I s  no , ‘ ‘ i i  b , ,’ ‘1 ‘ ‘ t .  ‘‘ I ’ S. : ‘1 1 , - —

l . ’ m ’ ; i r , c  , ‘ l l ’ I s i l , ’ t  (Oh l i i  ‘ i i ’ ’  b - a n n . w e t ’ ’ ‘ P l u S h  ‘ Cm ‘ I ’ ’ ‘‘01” 10’  i ’

I F  ‘n’ ’ ’ w’ - u’ .
4 a ’ I - n - . t i , :m I h a -  I F n - I ’ -  ‘ 1’’ : ‘ 4 ’  1 1 ’ ’ ’ - I. ’ m I — . ‘ ‘ :m n ’s I ‘ - ‘ I:

- I i  ~n t ‘‘ i , ‘ ¶ :: , ‘~‘ i .  I ‘1 , a’’ - r ’ ’ ‘ I , - ‘ I : ,  I u I ’  I : r ,  ‘ - ‘ ‘ ‘ t ’ ’ ‘7 1 0 ’  , ‘ 1 ’ ”  ‘ - ‘1 . ,,s ‘ , 7 ’ ’ ’ : ’ I I  1

~~ j .1 ‘ t i  ‘‘ ‘ , j ”
~ 

, - 1~ ‘ I - : 5  t I l l ,  - ‘5 ‘ ‘‘ ‘ ‘ ‘ ‘ ‘~~~ ‘ ‘ ‘I  L i  , I ‘ ‘ ‘ I  ‘0 ’ ’ ’i ~ I ‘
‘ - : ‘ O l u  I ’’: ‘1 ‘

‘‘

a ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
. , , , , ,



sore located , making a total of 1
~t3  s ta t i on ’s in the bas in .  f l t n i t i ’. ,rn - :

th at were :1’. sites wu lere sedinl:ent. samp les were taken p r i or  to a si ’.’, n i —

fiotmr:t ohasi,’e in the 5 1.50-an:: re, t i r~ne were e l i r n n i n n i t e - ’j  f r -oIl: the invent ‘c’,,

4 e • on . , sev’or: !i. ~n t a t . i  -n ,1 - r u  the Upp er l l i s s 0u n ’ i  were I ’d , .  .~-Je i by r eoer ’.’ .ir:-

‘~r n , i . : ‘ Ll : :1-o t n~n n’mnvic:u ’siy t~ukern ’.j t these s tat i  . -as ‘sen-c Oli n’s not men, i t’. , ’I ”.li

in eyalu:ot’i r ’1, - pt ’e:ner :t c - ’n d i t i  n f l ’ s .

29. The :n t l ’u t l s l l l I  .sn the major  50501L’t0 in the  I t i s s is s i ap i  F , iven ’

Flu ’s ir1~ we re t ab u i at e . I  by r ive r  mIle  inS are liote 1 II:  ‘ I”,ble 1 ( i t i o l  ms ie:

155 st:’ut i :” n ’ s ) .  The n ot a t i o n’s  S-: ’ n- Table I, are n ;r - ,, ’,’i b e- i  ill Table 2. ‘ICe

f.’, L lowinon  i n n  f o r m a t i o n  is incl :ne .u  in Table I :‘.-r el no ti statl
**

a. River  mi le .

b.  Wate r’ re.,m o n u n - o e  r ’e oni en  ( :,~EI R ) .

CE d istrict

ci. ‘D’~ClC stati,’:i u t ’ ,.s’t”n - .

. Stat 1, - : ni ’ j , ’e p,c’,’ :i:.n,’:,h.,’er

I. OtlLtlQ(O tu-1L’::e’.

Latitude .

l n .  l : ’- r :g i t u- .bc .

i .  Type of ’ v lit ’: I ’ 1, ,,- - 1’,’ ..1 l,1,t ”, n l  c .

,~~. h er S - I a n ’ “. ‘ O ’O l ” , i .

0. :nterr’ui’tes nec- -n’ - i .

l ’ y oe  , :ann n :’le  ‘0- , I , l e : tto  I .

4 ::,. -lc ’,i1- - : . I use’I to a’ ‘m , ’
~ecl: .:e-i i:’ ,,on ,t oIm,: l n l I. e:

r~ . “~~l’~~5 , t’ t ’ i : ’  rS ’i” to “TI ’ - ’.

30 .  tI- st a l  these cate tm .”r’ i,es ‘ un ’e  nd  —~~X~~’ . ‘L I I : , ’ : ‘,. I .  ‘w e ’; ::’ , 01 :” '

1’- -l  1 ‘sin , ’ , -e lnen”S , ,‘~ ‘t1::: :el, ’,s ‘ m r ’ , l ’O . “ 1 ’ : ’ ’ 1:

r i v e n -  ‘ i . e’s lj :t c - :  ‘ L i ’,’ I I ,  so n ” - s ’ , l l t l I, , ’ IS -sn the 11

:0 i’’’’’ ‘n i t ,  5 n o ’ ,’ ’ ‘t  .

* “v ie ‘ I I  ss I .:: i~ , Si . ::l 1 1 - i  , P 1 1 1 1 , 11. : , ‘ tn I , ,‘, I ’ ,’I ’ , l , : : : i : :  , I’” I , 00 I
‘ L I , - :  01 1 F i .”' : .

** t l ’ ’ n , : ’ l : - , ’ :  I ’ l l: , ‘- I t O  t ’  s ‘ ‘ u i ’ ’ n , ‘ ‘ n - n u t  I~~~
:, O h ’ -  I - h I l t )  F : v , ’ :’ , i n ,

L V O 0 11, 1 n~ ’’s ‘il’ ’ t I, ’, ’ ’ i  . ‘ iI ~t I l I t  . l ” ’ . l l’ ,, l ,  - 0 ‘ ‘  0 1 : .
-

‘ A l l  - ‘ i t t ’  , ‘ .t  ‘ u 1 ’~.’ t ,  l ’ 0 1~ 0 1  ‘ 11 ’ ’  ‘ ‘ 1  .‘ . u ’
~~~~: ’ , ‘~~. I  11 , 11 ] .~:t t ,~~ ~~~~~ ‘n o ” ’  ‘ s - I

O t  ‘ ‘- I n ’ ’ ‘ I I ’ : ’ ’ n ’ . ‘r ’ i I i  an;  ‘ 105,’ ‘i l ’ ’ ‘:•n n t o ’ , ’ , - ’ ‘ : I 10: — i t ,  ‘mo - — no: ’ I III, ’ ‘ - ‘ 1
‘ t:’ ’’a ’, l u t I  ( R e n ” - : ” ’ t , ’ ’ -  2 0 ’ ) .  : - : ‘ ‘,‘ .‘I ’ m .t I , t ’ . ’ ’ , ~O5’I57,’1,OL .’:’5. ~s 5 8 ’” ’ ‘5’
10 _t

o,, ‘H I , ”

-~~~~~~~--.~~~— -~~~~~ . —  -~~~~~‘,, .- ‘ —- .“- - -~~~~~~~~~ -.-~~~ S. ’-
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0 t .  The cont ~~L~U-0Us Uni ted .tta te ’s  l u -a:: ‘been d iv i d e - J  m t . ’:’ 18
watersheds ( WRR ) a rb i t r a n ’ I .l l,’ numbered 5n~.m east to

‘1. west .

c .  ‘FI R I- l o s .  05 ,  06 , 0’ , ’ , 08 , 10 , and 11 lie in the 1.5 n n ’ s i ’ s s i r - t ’ i
River basin and mc - -r’resp’. :,d to the ‘ie :nne ’ssee, S I n I ’  , Upper
l ’I i ss iss ippi , Lower l .I i s si s s l j ’1’-i , l ’I iss . n u n i , al l-S , , t ’ o ’ :ts,na s-
White—Re-S drainage basins , respectivel’,’.

i . The - -i ’,DC s t aLl  in rnar ~ ue~ -s are :nn i ,l ’.ne ri ’otn ,ben. n use d  Ow t ine
UTIIC t’::r- ’u’ .n t un aa t e ~l I r l l - ’s n n n , at i u n  retnio’~’’,,1

e. t1 st acenuc i es  also attach a ‘st a t imsn a, t e ru ,~y I ’ l ’o,iabe,’ to
each :.:ta t i  sin I o n  i l n t e r ’ : i a ,  - i n c .

I. ‘t he s ta t ion  1:an:ne i s  g e n e ral  l~
,’ the  .:a1:ie Ii’s th a t  ,;t ’ t ine

ne :tn ’e ,n t pa nt  o f f i c e , excep t  those 5 ’, l i t i -  ‘n ’s ne :ur hyd n’ :na .I . I o
s t ruc tu res, e . : t .  below Wil son 11am , Elor n .n’m: , or ’  t luc ’ .’-tn
s t a t ions  not near a r o. :t a f f ”:ce , e. - ’. I’ a , l  R iv er ‘ h ove

Old River  Out f low : “h m :j l ’ln ie l .

31. The t m o r i. - . :- d on ’ r ’eo x ’ 5 . 1’ c a - s I n  S tat i o n  n’e 1’le -0 t . ’ ’i’s cI~.se l’,’ 11:1

ssible the period t o n ’  wa n ich seLIl tIlerI n., : I n .u t : , c ’  I es have  i - c o n ,  o ‘ IT. . cc t t ’ : r m

e v en ’ , Re ference I -i ~n - t e~: t i n : -ut :,iie 1 100111.- ’ ‘SI t ’s  I i S I j b ’ tO , l  1 I ’ - - t O I i  ‘0 5 0  u,1 - 1 1 , 1  - I t ’ —

hoi s iyn  listin,’ 0 1 ’ a ’ate l’ — 501 i t’,’ situ ‘~ o ’j C s i ti ’ . ’r u so t i ‘,‘ i t i e n: , ‘~~t~ : LI : , ’

u’o’ri’.”.I’s liste I may n t  t :en’t :iiI’u t,’ tome r’’-nr’d of ,~e u i t : n t ~~,t ‘ i ’ n t : u  n : I v . As

1.1 t ’ : t n ’t 0 1 ’ t t m i s  sL :,nJ’ ,’ , the pen -is or ’ rec r’ is ‘,,‘ei’’” :t,i ,’n ,us t e  1 ’  1’ :1 . 1  s , ’ —
t i  - - n ’s 1’: r which 101 ’ ‘st u a t i  -a w :u ’s av aij , aU l. ms in th e  s’.’.i h i m _ r i O  ‘so::.: ‘. e mc ‘ . —

,t ect .  i - m n  ‘r’ , m t x ’ i .i n .

32.  ‘i’hc’ l ’ I’e 0 . 11 1105’ ‘ ‘ 1 ’ sample mc . -j, IT _y o  0- L ’ . ’I i  i ’s  i i : 1,-e n n ’ - I’ , n : l . : ‘en .a: l —

, :j ’ . u n l n e n l t  ‘ ‘ ,, l l O , ” l u i. l” m L i - ’ I l , a . n I ’ - ’ .’l~~be I— ’s e d J . lIl ’, ’11 ’, i l t I - t ~~c , ’ — : n 1 ’ s~ n n . t r o l - ’ c l . i , - I : ,

and i)e .1—I’:’mteri’I I, la s t b . c— s i z e  ‘b i s t n i l  n t , I ‘ 11,,’ Si- n - n , n n , , ’ie:: 11, - t n

l i r e  t i m  ‘::, ‘ lI: - :’,t, i ’ec ’n n n t i y  r e t ’  n’t . t ’  I .  The l ’ :’e . l : n t ’t ,I ces  t’ e !’ - ’: ”, l ’ i i n n t b ~~’

,,1 - , ’ L i I . i n  c ’ ’ L n n , ,.l t’el ’O I ’ t~ i ’ l i , I , - : : . . ’t~~ l’ o I 1 1 0 e 1 , 1 . t ” u t I j l . ,  ii::: - I v e - ~

solh .1 oo n c e rlt r ’ i t, n - ’ I , l , ’ m , t ’ ’ , I o I t ’ — :I i :’, ’ ’  d,i .: t n i n  .: ‘~~~- ‘ n l , ‘ ‘ I ’ - ’ .

~~~~. ‘ t h e  i :m ’ . ’t l n- , ’’ l  -.,, : , :  1. - ’ ! , ’ -  0~ t O ’ ’  ‘ 1 1 1 ‘ ‘ 1 -  R~~ I , O e I i t : , ’. ’ t : ’ . ‘ ‘ , l l , I I~~- ‘it,

‘ ‘ItO h I 5 t,lL 1, j ,  rn I ~: I ‘ I  - ‘ t n  I l v  t lie I 0 0 0 ’ ’  1’ .’ , , 1 1 7 , - I  i .  
“ I ” I : , - :  I .1, 1 t ’ 5 i l l  i n .

I t  - ‘m u ’ .:a: :.~ i . e W11,n I ‘ ‘ r l t u , ‘ 1 : 1  u n :  5’ I ’ , ’” ’. n : I I l - ’ ‘ i t  11 ‘ ‘ n ’.’, ’r :t ” i o t , m i t t  a t h u

:n: l r ’  S~~n a: ’ th e ‘st,l’e :j n l ,  ‘n ’  . 1 .: I t t ’  ‘,i a .  i ’ m ’ c a ’ i ”se I t ’ . , ‘ . i ~~~ t ’ , , ‘~~~~1 ‘. ‘ i l ” O  !t t” ,0

‘. 1 1 :  ‘;ar ’v  wi, 1 , ’ I . ’ ’ u ’ i ’ - , . :s ‘~ .14’ ’ ’ n n i , t u , ‘r’ nl :‘-an ’, i’ i’ ’  1’ , ’ , ’ . 1 -  * I - ’ ‘ I t  I t ‘ , h i t

t ly e  ‘ I  I . 110 t t’:  1’ ’ n u n  I t’ ,’ ‘ t _ ’ I 1 , 1 t n t h’, , ’’ ’~~’ .’ ‘‘ 1~~ , 5’ h~ 0 , - i ’ I ‘‘ : 1 . 1  - ,

5,’  i n Ibs ’ n i t  ‘m :1:1! (‘ :111 1 : 1 ’ ’  . * n’ s: i :1—’ ,:j I I ‘ ‘ ‘ n , ’ . ‘ , I : ’ ,, ’ ’  C: * ‘ l ~ I~~’ 1 ,  a’:,



V ’T”n’ -i t’~’~~~ ’ _ _Tl:: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —t~”s: ~~~
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sediment in the stream is known to be of uniform concentrat i on: .

indicates that a single vert ical  sample was taken at the s i te .  The

single vertical nomenclature applies to a depth—integrated ‘ce:”,ical r

several point—integrated samples taken on a single vertical . “I’. ” i r~ I i —

cate:n- a sediment range in which two -or more vertical samples were Oak”:. .

This cate,tory also includes sites in which a single vertical ‘sa.’::~
’. le ‘S i:

taken by an observer , and the contract agency took a per ’ioli c serie ’s ’~’

vertical samples to determine whether a correction factor m e d be ‘n~’,n. ’ l i t ~ I

to the sediment load calculated from the sample taken by the ‘;,bser’~’en ’ .

31~. The r’ern:ainln t 278 stations are not on major st re n ,cn, : :  a!, I Ii ”’ ,

not inclu:led in the comprehensive llstinm.t of Sable 1; however , tbuese

stations are listed by stream in Table 3. The ‘station n:e’.’n’s are

a r r ~arI , ted in - . ‘r’ .len’ of distance f r om  the :lIo’,1th on ’ the 5t1’ca.’t 1,t i i ’i 11.0 lo se

the OWD C number , per iod  of record , and IO C I I I y  ret . - :‘r’ t ’Ia , ’ t - ‘ A- C ’ . l a o

lis.t iii -: on ’ ‘rabies 1 and 3 are also pi’. t t e -n  on m l n i ’s 1 ’ t i n e  l ’ l I s . :’. iun i ,

,mm ” . ’t n . ,: ’ u , - — ’,’I h t t e — i ’I e , ,l , Ohio—Tennessee , Upper tIi ssi s ’si n ’-~C 011 1 1 w~

l’li’ssl’s’sippi Subbasins (Figures 2—6).

Sene:’ai, observation’s

35. The l i t e r nu t u r e  search and mc - ‘n v er s at i -  ‘11 .: w i t h  ‘,“ , n ’ I ‘ : u , ’ o oen cy

per:: ‘ n i n u t n l c , i ,t : t ot e  i ‘l cu r i n ~ the stusy reveale 1 th at t:,c:’” I :n w I  :o \‘lOl ’ 1’ —

Li- 11 ‘tm ‘non and witIlla au t e roc i e s  relevant t ( a )  t a o :’ , ’:’ ‘ I n d’s U , :, -’ ,t ‘ u m O’  I —

le :1. 1111 1 ana lyze se d im e i m t  :n ar: cml es  n i l  ( b )  t he  ~~~ ‘cc I ns’ ’:, :11:0-I t - r’e I n ”;’

‘ m r - u  r ’epnrt  the r e s ’l l t ir l , t  dat:u. l’tmu c}n - n ’ t he  i :nI ’
~ n’I:n :utj -a in ‘t’~’u.~~ ’ Si ’. es

t: :, 1 . w:n:n c r i ti c ’ u i t , the .:‘ ‘,li ::iei,t .111011 m n ’ ’ i h n L ’I t i ’ ’ l n  : , - ‘ t i v i t j t ’ ’.’ lit t he ‘- t a —

t ,i 11.1 descri lsm ’-I in O b l i : :  V o l - - n t  was t ’- . l l m , I  t ’. - 00 i~~Ln - :.i l u ” ’’  ‘ V l t , , ’l. ’OS:” i ’ ‘ ‘ ,

e s:m,nl i alny I ” ’ ” :  m it t he l’ . ’ ’ t , b u u - ,, h ’s n u : : e ’ l , : n , ’d 1 u - . 17  l’eSt’ ‘l ,, : I h ’ I .i m t ’,’ , ‘ nO 1 ~ .‘ u t  —

o r a t ’ ’r - .-’ ‘ t n m : m l ’ ,’sis : r. m ’, c u ’ , I m u i ’ , , ,: . ‘I t, :‘n: a :entd ’]  . ‘ m onth I . ’ ‘ : ,  I ‘::‘‘u r ” n ‘ hi ,’ —

I ‘ ‘ ‘ ni  1 0 ’  i r ’ m l , 5:1110’! ~
meO

~
’], 0 WII u m b i n ’  I ‘ ‘ i  i l ’ ’, ’ i u , . ‘n: -a, ’ ’. I Vt ,’ ‘ , 0’ - n ‘ ‘~ ‘ b m ,’i:’ * i I ,,

we cm ’- ’ : : ’ ‘ t ’ ” i ’ ’ ’ i ’ ’ p  ii t i ’  n ’  .1,’ 1 i n S . ,  m ’ s t, I a . ‘Iii,’: ’’ t t m  t - ‘u ’ v  I ,‘w’ :- se:”~’u1 I

0 ’ ’  ~
‘ o ‘ , :~~r’’; ,” b I : ’ i ’  In no I ’ hi ’ ’ h i  I : :  t ,n ,r ’ c’a I i l l S  I ’ : : : ,  I i mu re 1 C ’ v : L a t , * :o -j  i t ’ , ’ ‘ I . ’ I’ Ll ’ ,—

lIe r’.m ,i J ’ ,’o t ‘ ‘ Il  : t r n - l  , 0 n - t i : . — “ u , ” I I l m ’ ‘uo ’,iviti ’ms in ‘ I ’ -  I 1 i s I n i : l : 1 1 ’ J  I b ’iv ’o’

‘ - n : :  i i i  ‘.i: ’ m t , n: nuy nave tIn ’ :- ‘w I  ‘so l ot , .11 . .

‘Ii, . 1 1 : 1  r in . ’ ‘ i s :  - ‘ :,  I - ‘ ‘  m,m I ’ t ti m ’ . 11 , - I’ ,’ , i t  W I : :  1’ : 1 .  I ‘ :5 ’  * a - 0 5. ‘I

t I m : ’,’ h I -  I i t O l l ~ ‘ 1 , 1 , 0 ‘:1 ‘ m  I ’ ’ ’ ’ , , i ’ ’  ‘ - ‘ ‘ I , ‘ i  ‘ ‘  , ‘ : ,  1 ’ ‘ ‘w ’ ’ : — a it ’ , : ’ ’ ‘r ‘ ‘ m t ’ ’ ’ ’ n : ,  ‘~ , a ,‘, ‘ - I

28
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Ili~~ I b u  of taO analyzed Iota is rno ’,’er reu~ n’ted , OiI S 1’ , 1-011 of t in  non n’ta

data is a-: t n - o n  15’,’ - ‘ r o s e, : ’s ib l e .  On the  00cr hon~-1 , at 3-ot :~e ‘stat  I

I : , d’ O t b i ’, t l i  aOC 0001 ,0 .’ 1 . ,  1 ,1 ’ ,’ ‘0 ’s 011 1 ana l ’.’zes ‘s :, O: .0 e’s 0111 :‘e; :0,: toe

:‘esdlt l I,  - uat ~~.

37. h’ X’ n l I l [ l : ’ , nt j  i n  _ ‘S Table s 1 ann 3 ia- i , I I I : ” : - ’ . : . nt i - ’ro of 15, , n ’ ~~, : I- — I

It. tlc:nt.e that ‘;en’y l it t l e  se .uiII:eat ,iun ta  aVe a’,’I uj l  alSo I ’ . S n t ’.t f lI ’ mls ,~ r

, l t V o ”L : . l’ e a O h , ’O’s ill the I’Iississipo i ~ 1’.’an- 10 11, i n s  I i t  110 t I l e  ,:Oi , o

~ i ’a’”  toe  I ’T i s ’ s i s s i l.’pl O l ve r  b et w e e n  ;o-karn ’sa’s  C i t y ,  ,‘,n ’01 , I ~ .1a’s , ‘I I .  I

‘ ‘ t .  S o n t o , I’ilss-s-ot’i , and tIme 1 I i s ’ s b ’ s ’ s i n -~~l l:c ’tv ’:’er , TIu s b e rt  ‘0, 1 1 1 . ’ ,

lT1s si’s~n 1n-: ’i , ‘1:J the 1 :- a ’, : , ;  iu ,we’.”d n’ , .n .:’:J’reOel’~:jve 50’ ’ . 1’ 1,1 01 ’ Se,I 1 1’.-.’I. I,

n n x t : .n o n e  a ’,’ l t i _ a u w e  5.,:’ the  :-Isn- o . an’ i hiveu’ Basin 0:1. 1 I - . ’~’0 i  as S t : .e

‘ ,T t . l s i s , : i n ’ 1 - 1  ‘-‘a lley .

38. C’os,’si l e n ’oI .0 , I I so iuOI Oe -i at : u au’e ava i lab le  t I u n ’ , , , ‘ I :  ,t ta m

II. O’I , l ,  1n iS I ” ” n l L , ’! n i - .n o es ’s i bl e  in .  t : le  li t’.,m n ’ at ’. ::’e aru ~i I n ’  I: .  In n o : I ’ . 0 t - ~ I

10 ’ - : ‘: :,at I I ,  :‘‘,“stc’s,’s.

05. i”o-’ti,’’ n’ -iiscuss ’I -a: with k I ,  ‘ - ‘cI ‘s ice:’u , bmle  ; - i ’ - : ’ , ’ l, : lc l  i t ,  11-1 ,1 0

L b,ln in ’::,o ‘so iI::,e~~,t i ’OOj l l . ’.’ - S the 1,11051’, is n- I well u I !  101 ’s ’. u- i . . - ‘ ‘ -

nave been ‘s ,.n ’,I o e ’s s l  ,‘._~~,. ‘, s I,na ,n o t , ~n ’ ;- I t ‘ ‘ie :,:o’, ’ibe  the  , :e, .i i : :, . .:: ’. 1’ m ,’ ’C t : ,t ” 111

:t , cal reaches; 0 mWe ’,’ m n I ’ , t I m e  :1, . -,ie ,n,s m’,n-,ou he cn-’tlion’ :,t e’i ‘ r’ 0 1 , 1 ’ , :’ ’ I ’ e : m - O I n e

on I ha te ‘:1,10’s L I -  - :,ah l , ’: ~~~ ~ ,. I oo t i -.-n l it  , cOo n’ r’oaohes . A nn ,- ;- ’ .,ic ,l, tb , ’ t

ac te rize ’s  the er:t i r ’ ,’ la .,; 1 1 1 :c ,:In,,t ’ot. :‘1.t I , o n ’ m ’ n ’ t n - e , - lme  l ’n i ’ n”eaI’o 1, -

l tn :I1n0 ’ l b  ‘ it o :nl .mn. I . I cat ion i i i  :, an : a ln , 1  :. n~~t .1 ‘,‘i t ie ’s  d i n ’ m_’ o te  i t nt ’ ’, n’ I c o n ’ ,’ I

- ‘111 t he 1 ‘r i’s I ’L ’:d - I l ” s 1-i IL L . ’ in  n: , -:nh ,t ’ , t n , l ~ , -~ : 1 - n y u ” ,’, i . , ’in o i , a : n i n s l s , or ’  - —

I,,’ n i r u . ’ i r ’ t ’ o r t , ;  • :n I l - I  I’: n - ’yin,o c m l  m : V  ‘luolit ’ ,’ ; l .-~~t :1, 10 in I ’e o o :n n ’ s i o  b n n ’ s

yet to be i 1 : 0  to :n t ructure  ,, n m i , n t~ a :t, ’. m ’ i , ’ .
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SAMPLE C ’S 0 5 1 1 1 1 : 5  STATION, ” III  THE I l I C S- I C CI P P I  :‘l i ’I IIbn 1’-~’~S Ci

Ce tei ’ : : ,t acut l sn  of ‘sn’ e~io Po in t  L-o cnat i :on :;

‘ , D .  ‘c liIIlcmt nato b ’i ’n ’te been t:uken at each ‘5 the 1405 : :t O tj  ‘ill ’s

i . ieI . t  I Sled i :u  1 ’ LI ’t I I I ;  no ‘woven , n it all o f these s t a t i o n s  have ‘so l i o , en : t

toss in - that ‘si,ntlic n ato t .L’.’ a i  is to the load of the  lowei- — ; rdere .n :tro atn o s

‘:-f  t In e  l - l i s ’ s i o s i n m r ’i Hi -en ’ , --tn .IiO . A stream ::cntwc,rk was de: ’ime i t n i :,tt re—
Slec ts  tha t  por ’ t i” t o  of the basin n e t w o r k  where the bulk o n ’ the oe, i i t nn en o t

t I”o.sp : rt  . -ccur3 . I, ’ n Vl”I ut I v o ’ s  ‘sen- ’o Pn’ei :an’e .1 f-a r se lec te  o s t a t ion ’s  i n ,  th :e

network that W01 ’ e aS.OL’:,ed to 00510 S if f l i fl C ’ i I O t  sediment loads -~‘ i ’ . t n  n” -~~

s: cot  to  the  netc’or’s s’. n in ’ : ” I ~t 1’c,’ime .

1,1. Tb,e stn ’e ’at li lu e l , ’S n o was -ie ’,’el:n~~e I as f- , :i 1  w o :  i . 1 , t t 1 5 5 i~ I , : :

vi tO t ine  CII o’z,~”i. n ,ee l’5 in t l1e - i , I ,:—Terurnessee an-i Uo~ en’ I-h s: :n :111 ’ L’I

b~a’sins in’iic’ntc I t I n t  1, I’COrl nni::t 1,00ation:* Can ‘,i. :’o~ 1~ ’ be it 5110,1 - . ‘n

n:,.’iot tfl.a,j .. I’ :, ‘,tn’e:L: I ,_ I :10 - “c c l i i  ch se d i n l ,ent t ransn - - r’t is 1,05 - s on s i  s o c  I t

be . o L , ’ 1 , i fi o 1 t : ’, t, 111 3 L V ’ ,’ ’, sIt:, ti~c se’.ii :.nat n”o ’in ,’~ tt”i ru.n t”- :r-tc’l 1 ’ .’ the

be .t w this poInt . i’uu’ther c oivex’sati’—r~s with tue ‘11 e::,’incer’ ,: in the

It t  ~ ann-i and AI’kIo:,’so:l— ’,’-’Iii te— i’.”i- i ,‘ubbas ins indic:ut ,c I that :;:’’ ~I LI ’ le nt  t r ’11 t 1 : ’;—

port OI LS been :t-b ontn’n iy ren nce -l -‘ . ‘n the t ’ :tt ,i ,,‘ n it ’-,’ of Oboe  noa h on’ “-0 na t’:: in

the .1 .1 iwo: ’.  Ov : I L n n o t i o ’ .I : ’n”se ia::,: ( :e I i r . en lt  traps). Ca:  e n  ‘ 1 0  t h i :  i n n ’

I t - u t I  on , the 5- - .1 l’owin,’ ui’e:nk t-’~ 
1110.1 were define tu St -n’ :‘tI’e:t:’::n i t , ‘ no ’.” l’ s: I I ,

:, I, ’y~ w hi c h  t i n e  se . b i , :::olit t r ’~~ n: ; :  .‘n~t is  e i th e r  11, 0 c i m ’~n i n ’ l - . o .O  C - n n , t - : t i ” ,’ :

w i t h  t h i u ;  h ’mw li n ot r ’e’ i ,I:n tran:-;p ‘rt , ‘ Oboe ,lrndiment t ‘n i , ’- :  I • ’ .  i :-: , ‘. ‘ h - i ”  : lI

n’educed by a : : t r ” ’ ’, , I t , l i r ’s

a . i ’rn e  ‘ “0 .1 CI ‘to r ‘CL’ ‘ye thu.,’ o ’ , ” r u IS_ il’S , 1’ .’ 1’ t : ,~ ‘ 1 , ’  - i~~i I v

i m t o ’ e n .  ‘ h u e  n: , lu , - I’ ~0 ‘mu r non e:n 01 ’ S e  I h~~~. ’. I - e l  ‘,.h u n .u - ‘ I  t n t
ane  t~ u ’ ’ ’ : I h u I n t n n ’ :’ I :n t . t n t ’ , In  I 0 1 i V  : 1 , 0  I ‘ i , k . ’. . u I  1 — 1 ’ *

- I -  ilt n . n t n ’ u ’ I l n - l  t r i b : n t ,~n : :~~’s 5r- .- :‘ , t h i s  l ” ’ i n n t  1 m b ” ’ t t j t n  1’ ‘ ‘ ‘Os ‘ ‘0 ’

mc- ‘n t ribu to r :; . I

‘ : ‘ i ~ Upper MississIppi ‘ i t  , . O ,  td~~~~I ’h a i n ’ ’ s ’ ’ n .  I ‘ . 5 :  1 1 , 1 1 0 1  1 .  
I”

a t ’ availatle se -ui m ent , i i  l i i  ‘
~ I~~~l 1 0 ’ i t  no I - 0 m b  v t . , ’t  ~a ’’ L t l ,

ft’i’n t ’ m S i t : -  , 1 i ~~~, - I  : 1 , - ’ : ’ ’ ’  t I n , — : . ‘ Tbm ’ ’~ ’t , , ‘: 1 1 ; ’ : — 1 3  no I c - ’ n ,  , R n  ‘3’, ,

* I ’ ’ ’ ’ - ‘ m n ’t , . - ’ ’  ~~~~~~~~~ n t, )  511’S  V t _ I t t b m’ .” ’ m t ’, - l a b . .1

/
“ 5

— - -~~~~~~~~~~~~~
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Ceun:ur , I wa , Skunk , Des M ines , and Illinois rivers
c . ’ s i t , r ibute siCni  I ’icant  ar: na ’un uts  of ‘se ’.i ime i,~ t ’ ’  t he  li~a~1 of’

r the Mississipt’-i River’ w i t h  re spect t ‘ the local sedimen t
r ’em ’, il :no

c .  The i ’i iss ’aur’i  R i v e n ’  at C:. u ’jins F .‘i n t  Dnjj,~~ S’ ,uthi 1.01k- ta .
Examination of a’,’aI ,iab ,Le sediment l’;’ad I tn t i i n d i c a t e  I

- ‘ that ‘ia ’w tu: n t I ’c ’aI n ,  from Gavins Poirut Dam there is sifnil ’i—
cant c o n n t n ’ i b ’ n t i s i u  of sediment I. ’ the toad of the I i i ’s ’s- ao l
Riven- by the F Loyd , L i t t l e  Ci.; ox , Boyer , Platte ,
Nishnabotna , Ri g  IIe:1Iluha , lied: -sy , and Kansas risers , and
tributaries of the ilansas RIver. The break p a i n t s  on the
Kansas R iver tr ibut aries are Ferry I” ai ni -;;n the Delaware
River , Tuttle Creek Darn on the B i m - Blue River , l’tilf-ard
Dam on the Republican River , Glen Edler Darn on the Solomon
Rivex’ , Wilson Dam on the Saline River , I no d  i I an ’ ’p a l i s  Dim
cii the Smoky Hill RI’tei’ .

d . The Arkansas River at D r ’  Ia~n elle Dam. The maj or  smn ’or ’ce s
01’ sediment below this f’o ’inlt  are the channel b:”tt- ;’n :l and
c’ .uvn1 n ’ .- banks. All of t in t ’  d;”, ’ i is tr enn : , t r ibu t a r i es  of t h . e
Arkansas Colon , this t a-itt “nrc n n o i 1 i O r ~ ::e:li::ier ’n t  - ‘ , ‘in t ” l L ’U t  - n ’ s .

e. The Red I-liver below Denisan Dam, SCXI,L’s. The : I , :n . b o ’r

s~’morces ~,‘S sediment below this p’.;i ri t a”e the c h n : ’n n , r i e l
bottom and cavine banks. All of t a t  down:tr” c I r i i u ~~n u n i e ’ s
of  the Red from this point :m,i’e rainier Se o i t i e n , l ‘ :, ‘, r i  I . : ’ or’ ,:.

The n ’o n l l a i nj e r ’  .o5 tIme :tn’e:i:ni network is then defined by the I. c’ ’ ‘M ~~-1~~—

s L f lp L and Atchafalaya rivers and the 1. -owen . 0 1 , 0 River. ‘I’ : n i n :  t , ”- ‘ a ‘r’k is

shown in b”ie, ’tu re I .

Selection of I ,1t a t ions

‘ u . ’ . :) t ’ the 14 3 3 :~ t:nt i-. ‘ri’s I l en ti fled in the invent- . ‘r’y , 155 1110’

I . ’ ‘c ’ n t ” i  on segments o f the stream network shown in Fim -- u r - ” 1. It, Ii, ’

in n t e i ’e st  0 1’ 0: 1 1 , 0 1 , ’’ aru l in ,~~‘ , I m ’ r  t ,n t’r ’ei ’ai ’e l n a l ’ l ’ I mt i v e s  n ’ -r’  ,‘iC ’~’ I a

ni t I u t l - o t I :n  w b u -  :I~ ’ iota w- , ’ n l J , I  ht ’:t ,‘ 1: :u: ” m- ‘ l i - s i z e  the sediment t r a u l , . ’ : ’  V t

r ’ecin: icn , ‘m f  t O .’ I-I i . , ; s i : ns i p p i  R i v e r ’  1 : 1 , 5 1 1 , , the 1” I 2 . - v  ni l a nt I” 1 1100 : :  Wi Se

1 : 0 - I  I , - - e l i : I l i n n : n t , ’ , : t , n i t , I ‘ n .  — 1 ru I n ’, L i n t ’  , ‘ n ” ’ , n t -  o f  155:

05 1 t . I m  1 1 1 1 : ;  at w h i c h  on l y  m ’n ’ nn ’u- ~~~ 
b e:: :n r’t ’ t : ik t ’r l  W ’ ’r ’ ”

e 1, 1 1 1 3  i - i t : ’  I , a . r .  I , ‘uI a I” ’ ~‘ i - ’ , ’ , I- - - ‘a I s I ‘m nn :m , wI: ’ a ’  m r ’: m i ’
: 1 : n n : i b m l  0:: are t I’ì ’m ’ o e n ,  1 1 ’ ~:: t he ’ ~~ : ‘ . : I ‘s::’j1’j’j R i v e r ’  : m t .  h i ~~’~ t ’u ’r ’ u’ v
i a l l -  I I ‘~

b. ,‘, h i i ’r ’ ’ I h i t ’ l O  W I n : !  ~1 - b I l e , ’ ‘ m l  ‘ t . w ’  on iii ‘r ’ i’ .0 ‘it I- ‘tI l l . t i ’ ’

‘
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::o , :m,Lo ’;’ r m  h i ’o v i n n - ’ 1,0’s lo r n , a ,’ n ’ , ‘ ‘ - 1 ’ ,: 1. 110 I , ,~ n ‘ n’ ,~~i of
1 ’ - ’ I I  ‘ 5 , 1 0  . I e 1 ’ ; ’ I t ’ . ’ I , “:.,‘ . ‘ m l  ‘,‘ i : I ”. , ’ i n r ’ , ‘ - I l . ’ . ’ i ’ s V I I I I ,
t,L~ - : ’~’ ‘ , , ‘ - t ’ c n o : O t ’  I s  ‘ , ‘,“ , , h i : n I ’ i ~~ fo r ’  5 - n u n ’  : 1 1 ’ , ’ , , , 1 g.” - 01 ’

0 05 :10 ’ , : ’ - :110 : 1- 0 ‘ “ “ I ”  , t :’ t : n l  i l ’C: t t -C t . O l !  ,Lo’, . f l ’ :  (1 1 5 )
:‘t’ n t , i , - : , , ’ i: ’ i ’,’ I n  t : ! , ~ — , ‘ ‘.o~~~’ t ’ ’ i’ I t 0 J : 1  OS ‘ . 1; I ’n l l ” t ’ , ’ ’ n ’  I :

‘ I . ’ , l . ’, : ’ , I ’ ,, tLon  ‘0. w h i l ,  - I .  a : 1 1 1 m ’I c -  ‘,“ “ ‘ : oi l  :n’J. t ’ , t I. ’ - isis “ -n
nn , ’’ n it Cl ’ ,’ ‘i n - ”  i :il’ t . T h m e  l~n: : t  51 , 0 1 , 01, , S  no ,5’ ;t ’ —

t i e r 1  ‘ i l  wht ’ i , “ : 1 0 , 1 0 5 ’  5 1 0 , 1 l u - s  h a y ’ ,’ n~ , - -~ : - , ‘ ‘ in - n ‘s’ ’ 1:1.
.1 : n~~ ’.’ 1 ” . 14. ‘l’I lo CII :0-~~1 ’ . ’ l , ’ ‘.1: , ’ len,: ‘ser’~ ‘ ‘ 1  ,-:‘ ‘ ‘ - I  n ’
L ii  5 :‘- I . n l . b i  ‘.i’l”- a’- - EPA s ’ ‘ , : I on: v’ 1’t 1 ’ ’! ‘ I ‘ -

-

,i 1 : ’ - ”I :

,‘o tm:: Si - t m ’ 1 - t m

I ’ o t h , r i  o n ’ : :I ’ ’ ’, t , i ; ’n ns  ,o ~’ , I ‘ ‘ ‘ I ! ’ I i ’ , ’ m t ’ t’S 0’’ ‘ l i m O  I’ : ’ m , : ‘ II ’

I t t ’  : , ‘ i I : - I 1 ’  1 on 1 1 1 1  I t i  i i ’ ,’ i ’ I m u ’ , ’ I I H .  ‘R ’t , e t ’ ’  05 ’,’ , ‘ n I t  ‘ I n —

l u l l s  otrner ’ t h i ’ : ‘ ‘~~~~~ ‘ .~~ i ’ ’  I ” , b ’ ’ - : , ~~ ’, ’ t , ‘ I c~ , , t : u , ,t I : ,  t i l e  y’ ,I -

I ‘..‘ ,‘ : ‘ ‘ ‘ - ‘ I t t :’ 1 1 1 m b , ‘ ‘ ,I I ’ u - ’ ’ ’ iu : ;  ‘ I l l , - 1 1 0  s C - - n , ’ ,o ~n it r’iI ‘a—

I I , , n i  01 ’ I I : , ’  t o t : i an ’ ,-’ t~ - 1 , 1 : ’ ’  ro ’~xt  l,m w ’- , ’ t — - ’ n ’ ’ , - ’ ’ ‘ ‘ n’ ’ ’’ : ,  ‘a’ , , ’
o t i l t , - : ’ - st .  “or cx ‘ed  it ’ , - n .  LOe “ Su lk H ’,” o t .b~et” I n : ”

I ’ ‘ i m r  s - n  1 : - r u ’ , : t , ’ m ’ :- ‘:~~.
‘.; oii l~.- ’ bO le II ” no ’ I - n ,  ‘ , 00 ’1 i l l  m i

1 , 05 ’ . 0 1 1 1 1 1 - 1 1 ” - 0 1 t O ’ -  1- ,~ , ‘k :nr ’i .i ‘F ::is,I, n 05 r h-s. n ’s)
‘a ”: , ‘ - ‘‘ - I  ‘ “n  ‘ h i ’ s  r I . : i - i ’ .’ . b h o’~’ - ’,” - i ’ , tI - O n i V ’V i I ’ m b n o : : :

k : i  ~‘ 1 ‘ ‘ i - ’’ ’ ’ ’, ’L m ’I_ t : (“F : m : : ’ l  r . u ”r . ’, o : : n n -l i t ,  i c - i I i . ’ ’ i t .
l i s t ’ ,’ 1 1 — l i e  t , , ’~ fl u sr i  st .’ i ’, i e r n  - ‘a a t : ’ i : , l l : , , ’ ;  s : - - - ’:ld I ’

: 01 ’  - ‘ 0 -  i n  m~~m : ‘ 0 1 : - n t  11 ’ : ’ . ’ - . ‘ m o n n l , o ’ i h  ‘.0 1 -  : ,  of s’ C- ’ - n o t  I

i - m w ’ ‘r ’ — , ’- t ’ . I  - r o i l  :: ‘, t ” o :m , n : - ,‘ - m u C h  1 , ‘ :,t ’ m ’  i” , I  e l . ’ I’ , ‘ - n i  —

- ‘ n ’ “ I  , - . ~~~. , I l i t ’  m .  I t t ’  I ’  l\ ” ’t’ :0115 I l i e  i , ‘o’.”. h r  ‘,‘~ n ’  i r IO ’ ’ ’ 1 I —

‘ ‘ o l ;  ‘ n i - a v e  i t . ’ c’ i ’ r m l ’ l n - n , : ”  ‘ - .0 t h I i , ~ - ‘ - ‘ 1 ::’ ’ ’:: : 1  1 D l v ’ ’:’ .
‘ i a ’  r u ” I i ’: r i ’ ’ : - : “. ‘ 5:1 ,. , ’ I ’ m 0 I ~o : a ’:, t h u  - c ’ ’ ’ ‘l o s ’,’ ‘ ,~ - ‘S. w m

i u i ’ i lr ‘ I W ’ ”  ‘ :1 ‘ n I b : , - ‘ ‘ :~‘~~ ‘0  ‘ 1 , i ’ - ”
~ ’ - ,‘ ‘ ‘ “ . ‘ m m , . l  05:’. n - n ,  —

‘ l i i ,  I ,  - ‘e a’ I t , h n  ‘ b i t ’  ‘ ‘ :1 11 : :: l 1 1 , ‘ ‘ t , ’ ’ ’. , , I ‘0 1 - - : , : ’. m l  I

‘ ‘ i t ’ ,’ ’ o m - h  ( ‘ t i m ’ iaon I , b : n  0 0 -n’ ’ I i ’ ’’ ’ ’ . ’ , ’ - I  ‘ - ‘l ’i,I ’ flt’ ‘ II ’

I I I ’ , ’ : ‘ , I ‘ , ‘ ‘ li t’ ’ ,’” n ’ t i , ’ I - ‘v 1 1 , ’ ,no 1 0 ’  ‘
~~ 

‘ 1 : ’I :‘ ,‘ l t

• 
I, . ‘I O u ’ , 51 st . ’i F ’, :,: v -: ’ , ci I : l ’ I I , ’ u ’ ’ ’ I  Sn ’  1’ l i i ’ .’ 1’~5,  l ’ . - n v i n , ’ n’’

‘ b ,  05t , ‘ 1 : ” ’ h I ”  W ’ H 1 1  ,~~ ,~~‘
‘i : - m ’ - ”  b ‘ n ”  ‘ 1 1 ’ ,’ - ‘ v - n ’ ( l i l t 1 -  t :  c’S I i , ’ 1 - i s  Ct

I ’  ‘ I ’ l l  ‘ ‘ i i ’. 5 ¶ I i ’ ’  1” ‘ n i l  1” tn t - I l ( i i  “ m n : ’  ‘ 5)  . ‘ 10: ’ o n ’ I b m ’ ’ i~ l , ‘ ‘ m l  h’tn s n:m y i ”

V ‘ “ tO n ’ 0: ot ’ r ” ’  u I :tb I ’ -  , : ‘ , , t ” :  -1 ’ ’  c - l I ’ -  ‘ ‘ lO t, tt ’m C. t i 1 .1’ 0 , 5-51, 1 1 ’ ‘ m l  - - i ’ , ’ - n ’ ,

‘ n I l - i  1’ ,’: 1: , a rm 1 r ’ - I ‘ ( 1 0 1 ,  ‘ ‘ r i - I  n ’ ’: “ ‘ : : , , - ‘ t of  - no V s i l l  ‘ I Ii, ’ 110 ‘ , . “ I
‘II

4 s ’ - l ’ ’ ’ ’ ’ ’ - l  :: ‘ - ‘ ‘ i n , , ’ , ‘ m m ’ ’ 1 ’ ’ , , ’ : : hn ’ : ’ ’  i ’ ‘ - a b : n n a n ” ’ am , I - i t  ‘ m l  ‘ -
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will provid e the ‘basis for development of procedur es for
assessment of sediment control methods , and for evaluating
problems resulting from sedimentation , such as reduction
in the design life of flood contr ol reservoirs , deposi-
t ion in navi ga t ion channel s , degradation of public ,
industrial, and agricultural water—supply quality , etc.
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Tab le 2

Notation for Table 1

CE Districts 
— 

Typ e of Water Bod y Sampled

A — Albuquerque C — Canal
H — Huntington E — Estuarine zone

KC — Kansas City R - Reservoir
L — Louisville S — Stream

LR — Little Rock
M - Memphis

NO — New Orleans Method Used to Collect Sediment Samp les
0 - Omaha
P — Pittsburgh G — Grab samp le

RI — Rock Island R — Samp les taken on multiple verticals
SL — St. Louis V — Samples taken on single vertical
SF — St. Paul
T - Tulsa
V — Vicksburg

Frequenc y of Samp le Collection 
-

1 — Continuous 5 — Mor~thty
2 — Seasonal 6 — Quarterly
3 — Dail y 7 — Annuall y
4 — Weekly 8 — Other periodic

9 — Irregularly
** — Mcasureilient ~~,ni- c i  tho r dis—

contjnucd or tin e frequency was
not reported

Agency Reporting to Office of Water Data Coordination (OWD C)

BR — U. S. Bureau of Reclamation
CII — U. S. Army Corps of Eng ineers

DPC -‘ Dairy land Power Cooperative (Wisconsin)
EPA — Environmental Protection A gency

— Energy Research and Development A *t e n n ’v
CS — U. S. Geological Survey

IDPH — Illinois Department of Publ ic Health
— ~t inn ea ’ ’t  m i ,  l i n t  inn Cent rol ,‘\s, E’.n c’v

I’~PSC — M i s s o u r i  P u b l i c  Service Comn nt ssio n
MWC C — Metropolitan Waste Control Commission ( M i n n & ’ m i p ~’ 1i s)
‘NO B — Texas Water I )eve lopnnent Board

I”i t e :  ~or m u  i t t ide and l o ng i  tud i ’  ‘ 
, ‘ l i \ ’ 1 ’ i i m  1011 , ‘~~ 0 ’ , ’ l i , I n ’ . I e n ’ , I l ’ j I  ‘~~~~. 
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Table 3

Tabulation of Sediment Samp le Collection Stations on Minor Streams in the

Mis sissi pp i River Basin

Agency
CE OWDC Period Reporting

River Di strict * Number Station Name ** of Record to OWDC

Alleg heny P 84367 New Kensington , Pa. 1972 GS(N)
P 69997 Eldred~ Pa. 1970 CS

Bad 0 84040 Ft. Pierre , S. Dak. 1946 CS
0 54746 Ft. Pierre , S. Dak. 1947—1973 CE

Beaver P 70035 Wampum , Pa. 1970 CS

Bi g Black V 54923 Near U. S. Hwy 61 , Miss. 1965—1 967 EPA
V 82190 Bovina , Miss. 1972 GS(N)

Big Blue KC 50254 Near Manhattan , Sans. 1974 GS(N )
KC 54657 El Tuttle Creek Dam , Sans. 1960—1972 CE
SC 54676 Barnes , Sans. 195 9—1971 CE
KC 50253 Barnes , Sans. 1961 CS
KC 50390 Deweese , Nebr . 1955—1969 CS
KC 54658 Barneston , Nebr . 1959— 1972 CE
KC 54660 Crete , Nebr . 1964—1970 Cl
SC 67309 Crete , Nebr . 1961 CS
KC 67966 Dorchester 1 Nebr . 1967 CE
KC 50388 Dorchester , Nebr. 1963 CS
KC 50386 Suprise , Nebr . 1965 CS

Big Nemaha SC 54674 Falls City. Nebr. 1949-1967 CE
KC 74228 Humbo lt , Nebr. 1971 CE
SC 74226 Huinbolt . Nebr . 1971 CE

Big Sand y H 50156 Louisa , Ky . 1949 - silO

Bi g Sioux 0 56371 Akron , Iowa 1974 li(S)

o 66045 Dell Rapids , 5. i* ,*k , 1960 CS
o 56374 Brookings . 5, Dak , 1960—1 971 , CS
o 81512 Watertown , S. D ,ik , 1972 CS

Bl ackwater KC 69307 Blue Lick , M t’ , 1970 CE

Black (Wis .) SP 51219 Calesville , W i s. 19”4 CS
SP 51218 Neilsv ill e , Wis , 195- . CS

Boyer 0 52035 Logan , Iowa 1961 , - I ’ l l I CS
o 86832 Deni son , Iowa 1968—1 914 CE
o 86831 Deb it , Iowa 1969— 1974 C l’l

Canadian T 54703 Whi tf ie ld , Okla , 1938 CE
T 56928 IJhi tfield , OkIa . 19 , 1, i n s ( S )
1 51854 Calvin , Ok Ia. 196” 15(5)
1 54704 Calvin , Okla , 1905 CE
T 67941 Br Idgeport , Okla. 917 * CS fri
1 63324 Canadian , Tex. 91, 0  CS
T 68057 N . Mex ./Tex , state line 19* 9 CS
T 52535 1’,o y l ,’r Springs , N . M ex. 196*, CS

Cannonball 0 73442 Nrelc n , N , D,ok , 19’ , ” CS(S)
o ‘~4 1 42  b rel en , N , Dak. 19 .4 CE
o 73323 Iien t Io ’v , N , Oak. 191 * , CS
o ‘,0’~’0, Regent . N . Dak. q~,,

IS’,l ,*r R I /359 5 Cedar R .opids , n 9 , ~ 1 9 , , * - 7 9” - ’, os
R I  6 3 3 1 0  A , , s O  I n , M I n n .  19*- i CS

Ch a r i  I ’ll SC 1 ,7 158 l1 * ,, ’e, ,’l  F’ ,’ rk , 5 - , 969 ‘I

SC ‘,.I *, 1’, 1 1 , 1111 Uc’ i l l , ’ . I I ’ ’ , 1 9 6 3 — 1 a ’ 1 0  CII - I
( - ‘ n o  1 ,, ’~’- - l -

N o t e :  ( N )  , t o ’ o * , ’ t * ’ a’ N o t  t on,a l S t r eam - ,S , , * 1 , t  v A , ’ , ,’,,,,l I n g  ‘:,tw , , k  I S A S ’ ’ l ’ A ’ , I  -

* ‘Io ’, ’ l ab  lv’ 2 I ‘r ( l a o  r 1 , ’ t .obbr ev * , o t  ions ,
** ‘.1.01 11,014  a re  I i s t ’ ’ d  I n  ‘ ‘ r , I , ’ r  of I i ~~’ r * ’ o a i n g  r I v . ’ r  ml i ,’a ’go ’ !r , ’m l a O ) , ,

I l - I , , ’ ,  I ‘‘ I 0 , )

- - J~ ~~~W i_i-, UII1~~~~~~~~~ *I2~ 
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Table 3 ( C o n t i n u e d )

CE OWDC P e r i o d  R *’7’ ’ r t i n g
Riv e r  D i s t r i c t  Number 

________ 
S t a t i o n  Nan , *a ~‘f Sea , ’ , ’ 3 t eli)))

Cha r i ton  (cont ’d )  tIC 67959 R a t h b u n  Dam , Iowa 1969 CE
SC 5203 1 R a t h b u n , Iow a 19t ~2 CS
SC 6 7614 C h a r i t o n , 1o~~a 1 9 6 9 — 1 9 7 3  CS
SC 75613 Pro m ise  C i t y ,  Iowa 19 6 5 — 1 9 7 3  CS ‘ -
SC €7960  Pro m ise  C i t y ,  Io wa 19 6 9 Cl

Cheyenne 0 82138 Eagle Butte , S. Oak. 1 945—19 6? CS
o 84039 Cherry Creek , S. Oak , 1969
o 54745 Cherry Creek , S. flak. 1968 -1 913 CC
o 82194 Plainvi ew , S . Dak. 1967—19 69 CS
o 66841 81 Angostura Dam , S. Dak. 1951 CS
o sossi Hot Springs , S, Oak. 1946—1 9o~ (4 7)
0 67137 Spencer , W yo. 1951 CS

Chi pp ewa SF 86842 Durand , Wis. 1974 Cl
SF 51211 Bruc Il, Wis. 1954 CS - ‘

Cirna rron 1 51835 Perkins , OkIa . 1952 cS(S)
1 63131 Buffalo , Okia. 1959 GS c’I ,
1 50352 Mocane , Okla. 1962-1 91 , 1 CS
1 81715 Forgan , Okla. )90 ,* , CS
1 50348 LIberal , Sans. 1961 CS
T 770 58 Ul ysses . Sans. 961 CS

Cumber land N 50190 Grand Rivers , Ky. 1966 GS \’)
N 76826 Carthage , Tenn , 196 - CS( S)
N 50187 Williamsburg, Ky. 195 1— 1973 (7 *

Delaware (Sans.) SC 67967 81 Perry Dam , Kans . 1969 CE

Des Moines R I 63487 St. Franci n vi ll e , 5,- . j’ I ’-. CS)lO
RI 54605 Tracy, Iowa 19-.))
R I 73610 Des Moines , Iowa 1’l..-~- I97 3 es
81 56920 Say lorv ill e , Iowa (9*- I CS
Rn 54613 Boone , Iowa 9 . )  (‘3”
RI 70191 Boone Co. , Iowa 1962 181)
RI 65984 Stratford , Iowa j 9 p ,’) CE
RI 57060 Cey lon , Min n. 1St - ? 5(1
RI 57062 Petersburg . M inn. 1953 MI’l ’
RI €3311 ,Iackson , Mi nn . 19* 7

RI 57061 Dovray ,  M inn .  1 ’ 0 * , 1 -  191 ’ S 5) ’) ’

F l o y d 0 67621 , 1 , , m e s , Iova 1 9 68—ISO ) CS

F’ - ,*r a h o ’ Le Five LR 5.643 Grave ll y, Ark, 1939 CE

Grand 0 66833 Little Eagle , S. flak, 195* , (45(5 )
0 547 53 Lit t l e  Eagle , S. Oak , 19 * 2 CE ,
0 50555 Sh adeh lil , S. Oak , I ’ i , I , - 1 9 1 , - 8  CS
o 75181 Haley, N , Oak. 1950 Cs
O ‘,‘, 7 :, 3  Haley. N , Oak. 191, 2 CE

Green L 13 )934 Beech Gr , ,s ’ ,’ , Ky. 19 1 C S ’S)
L 50169 M u n f ord ville , iv. 1949 (.7*

H e a r t  0 ‘( ‘ i ’ l l M ao n d an , N . f lak .  1 9 , 9 .5
0 517. 1 Ma ndan , N .  Oak.  1 4 . , 8 - 1 ’ } ’ )  ( I F

H- - I a ’ ’ ’  7 , 1 1  to V * 4 , 11 ’ , R o s e t t a , S , a ~~, ‘0 *— l I  ‘ I 1 1 ( 5 )

Il l i nois SL *45 ,47 Valley (‘t O y . I l l .  19 7 5  ‘ ‘00
R I ((7*95’, Mo rse l lies , II I ,  1” ‘5 

~~‘
, ~N )

RI ‘i ,’(I’l ” Iowa C i t y , I , ’w,I 9,, )
81 ‘‘.01’, )I a r , ’n , I ’ ’ , 1 - ’w , *  1 * ’ , 1 * 3- .
gi  “~.*,0) M . * r s h a l  l o w, , . I - - w , ,  ‘0 - 1 ., — 90 , 1  ( 3
81 5 ,’(5-. *4 *(4 - w , I n , l awa ’  1~~” I CS

J a m es (S .  f l a k . )  1) “ (“ .0 S - , ’ t l , o n d , 5 ,  I j ~~~, 4 ’ - , ‘ I ’ll

* (I,’nt It ,,, , -.1 
____________

5 - 0 , -: * 5 )  d, ’ , , - - r ’  a N i l  io n , i l  lit ro o m * ) ‘ i , , I l v  A - -mn b ig ‘i~ W v ’, ( ‘,,\‘,- i) ,\~i ) - * ‘ ‘~~I I t  . ‘ . ‘3
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Tab 1~’ 3 iL ,,Ot i~,ucJ *

I \ , ’ ,- ( ( , ’ V

1,1, )M.~DC I’ ,’ r * , -0 5~- , - - I ’ 1 i n g
D i s t r i c t  N u m b e r  l ’l , i t e i ,  N,*mv’ a t  i,, ’ , a r ,j  0~~’ ‘Kill) ’

J e f f e r s , - , ,  0 7 . 1 1 2  S i l v e r  S t . o r , I I , - , , t .  197 1 1,5

O 5 1097 lvi,, lit ’ i d g c , ~ , M, - , , t .  1 9 5 7 — 1 9 : 1  CS

K, ’r n u~~kv L 8~~; (  l a c k  .1 , I, - , ’
~,~- ’ r t , tI , . 197 1

L 50163 Fr a n k n  , ‘ r t , N v .  1 90 *~ CS

SI ’ 5 1 2 2 7  Steuben , h i s ,  1’* ’, ,  ( I S
SF 7 .OS t, 13 1 I . o v s  S 3 i l i s , W’ *s . 11* , , , ,  i S
SF 7 3 1 2 1 3  La ‘ a r K , ’ , h o ,  145’,  (7 5
SI ’ 7 1 1 2 4  R a c k l o n , his. 1 9 7 1
SP 8145., Ontario , W i ’ ,. 1 9 , .’ 115

N e i l , ’ U 7 3 1,39 Flazen , N , flak. i’J- .* , (47)’ ’, )

O 5~,240 Hazen , N , Oak. 1” -.S~ 19* , ’J Ct-
0 73309  (h Ide , ,  V , 1 r’ y N .  O a k .  1 9 5 ”  CS

Licking L 80 *66 llut ler , Ky . 19’.”
L 50159 M,’ K j ~, , ,evs b u r i , N v ,  l9 ” .’ — i ~~i 3  CS
L 50158 Farmers , K y .  19 - 1, ” (45

L ittle Arka n sas 1’ 50276 V a l l e y  Center , Sans. 1 * -.,, CS

L i t t l e  K,rn,,vl,,* H 64167 G r an t sv i l  le , I) , V ,* . i ) ~~’ 
1 )~S

L ittle 1* cvi L 50832 M i l f o r d , Ohio  ‘I’ ( I S )  I . )
1, 67104 Marathon , Ohi o 1 S, ’ l - i ’ ) ’ , US

L i t t l e  M i s s o u r i  0 73 4 3 7  W a t f o r d  C i t y , N . Oak.  1 ’) ” -  CS (S)
0 54739 W a tford City, N . Oak. l” ,

~~ CE
0 73306 Medor a , N. Oak. l”~~ ’- In s

0 73436 Ma r m a r t h . N .  f l a k .  1 0.5 Cli

L it t l e  S i - o x  0 5 47 4 8  ‘l’ ,,ri ,, , Iowa 1’* ,) - 1.0*’ ’ Cl
o 7 3425 C , ’r r e c  L t o n v il l e , l , ’w, * l’IS ,(— I ‘0 ,’ CS

L 86111 New Baltimore , Ohio 1961 (4I~ , ’, ,

L 50846 i’ r a v , , O i a  9 * - ” —  1 9  ‘‘. CS
L 50842 Sidney, Ohio )‘)t ,5 CS

M i  :k  0 5 5 7 ,17 N , , a l , , * . i , Mont . 1 9 0 ° (

SF 57103  SF *a k o pee , M i n n .  ‘i t ’ ) ’—  19 -‘ 1  M l ’ * ’

SF 52750 ‘rd -n , M i , , , , , l’l ‘~ . IS - ’ I , )
SF 57104 Lv’ Su cu r , M i , , , , ,  1 9 5 1
SF I ’ 18I ’ 9 S t .  F e t c r , M i t , , , ,  ‘17!
SF 5 2 7 5 1  M I n k ,0, ’ , ~l i II)i . ‘b 175 5

SF 51 10 9 (heir n 1.ond • M i , , n .  19 5  I MIS
SF 6 I 3 ’ ) )  l O w  1’ lv, • N * u~ . I 01, 7 (15

SP 5 7 1 11  N- - r I , - , , , Mtnn , I ’ b t , 7  ‘ In’ - ’
NP 57 1 16 Mil a n , M inn . l O t ’ ? 5111 ’ 

,,~ *

TM- e -  , ‘ a h , ’ l , o  P ‘~~b9 ,*4 I *r , i d 3 , - , N , ‘ i ,  05 *4 I S ’ ’. )

M v , ’ ,,- , 0 5.. ‘~.‘, WI, * t o ’ ) , - ’ 0 v o ’  • 5, D,ik, 1” - ‘ 0- ’ )
(1 0,1,8,0 *3 hO i n  o ’ l , , ’~ ‘., , S. D.ok. 1° ‘3 (45 -

‘

N ’ , .k H , 0I U r (  14 ‘ ,) ,) ,‘ /t ,  N ‘ ‘ - o , n , ’ l  ,s ’ , l l v ’ , ‘ ‘ I i i , ’  1 1 5 ( 1  (2 5 - ’. -
H 5 0 7 ? _ ’ I ’ o , - ’ , , i , r o , ‘ ( t i , ’ ‘1 , — I ”  , 1,7,

N , ’ , s t , , ’ I S I o - . ’o I t .  C * t ’ a , ’,t , (1 k1 , 1 . ( 9 5 1
1 S b - , ’ I ‘n t - i t ,  , ‘ , ‘(Ho. I” . I Cs

S*n n e s ~’ah 1 ‘ 1 ( , ’8 ’, 7 , - , 
• I o n ’ , , “ ‘ ‘*3 ( IS

T 51*180 ‘(a T’ ,1 , ’ , N , 0’ ,,,,- . , I ’ ’ ’ - -  - Cs
5 0 ) 1 7  ( ‘ 0 , 0 :  t , Nan ’. . I ’ ’ ’ 1 1 .1’,

1’ 502 ‘0 I o n . ’’ . , N o , , . .  I ~~~~ - 1’ ’ ’ 7 (O~

I ,U l tI A B ( , h o ’ n o ’ ~ k, ’t , , 5.0,1” , ‘0 ~ 5

N , ’*’ o , o r .o I ,) . 7 ” . .  ~o ’ t , I , ’ l , \ , I t . I ’ ’ l I F-
It ‘10 ( ‘ 7  V, ’ r - I ,  1 , S o l o .  I’ ’  -o (25 0.)
(1 5 0 3 0 , 6  1’ r I . , , . ‘~o ’ l ~ o I ’ ’  ‘~~) Cs

* tT * 
____________________________ _____________________________________________________

N - - , .  - * 5 )  do n - L o t ’  1 . 0  * , ‘ , , , o l  ‘. n r , ’ ,I m -7 ~, , o I  i t s  7 , ‘ , t , , , , ‘, ‘ i - n w - o k . 5 - ’ ,’) 5 5 ) ,  ~ ‘O , , t  . 0  0 , )  
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o ‘t able 3 ( C o n t i n u e d )

,\ 1’, , ’ l : - v

t CE ,*bDc - v - v  ~‘,d So’ ; , , - r t  * a,-
R i v e r  D i ’ t r i , ’t Nu r ’ ,h , ’r ‘t a r n , , ,  ,,,:v, ’ ,,~ ,<ecu rd  t o  ‘ ‘ 31 ’ ’

Nisl,,,a b ,,Ll I,* o - t , f n , ,: i ) a n b u r g ,  aw, ,  1 ‘b — I ’ ’  ‘ 1 . 1
0 N l l s J l  Red O ak , i a w,I ‘-1 ’ - , - 1 9 1 ’ , 5
0 56921 Randol p h , Io wa ‘ O , - , - l O  (47,

NC ‘ - ).$ SR Hurl ingt un ,Junc t to:, , 1- I,- . 1- t ’ ‘I Ci

N , ’r t h Canadi a n T - 41, 91 1.,’ t av ik , ’o , - l k l ~~ . 1” o ,

‘I “ _ ‘,.. F t .  R n , , ‘ ‘s i , , ,  1 ’ o ,  , i , ;

1 SoS’’ ) , , m t  n , ( ‘ N I , , . 1 ’ ~ ) o I i
T n i l l S  S c i  1 1n , ~ I ’ki ,i “ - n  - - S
T 5 ) 0 . ” ‘ - - 0 w - i t t , ‘k l.a . I ‘~~~‘ -

1 6 3 1 1 5  S, ’ , i v , ’r , ) * k l a . 1 0 ’, ’ 1 , 5 , 5 )
I 6 3 1 1~, , ‘,, - ,“i- -n , O k la , i - ’ - n  n ;S(N ’

Obion N O n . , 9  O b ion , 1 , ’, , , , .  10 ” ’ , U S 1.

Osage NC 7 ’ * 8 )  O s , ’ v’ , ’ i i , Mo. 1 ° ’  2
73870 S n ,  i ) , e a , 0 5 , Mo.  0 ’ , 05 , 1. ,

Oua a hita V l ’ul b 8 Columbia , La . 1-i’ .
V 6 7 1 2 6  1 ,1,5,5,’,, , Ark . 1° ’ -. U S ’ . )
5’ 58061 Camden , A r k .  1” i t -
V 58025 ,‘, r k , i o , ’ i 1 , i . o , Ar k . . 3 5
V 58193 M a l v , ’r n , ,\rk . 1 1 ) 5
V 86 7 ,r One s Mil l , Ark. 14’. ) AIM)
V 8 6 7 3 6  M ,nnnel.. A r k . “ 7 1  ADH

Pawnee AL 5 02 7 0  La m ed , Sans.

Platte (SI, ’ .)  N C  67617 Diagonal , i - - wa , -, ‘‘ ,‘,.- i S ’ j a,

Platte (Ne br .) 0 54751 Louisville , Ne ’or , 1 ° ’ ’
0 75973 South Bend , Sr-b , , n ’ ~ -i IS
0 7 3 3 5 5  N a t O ,  K i nd , N ,’ , - r ,  ‘ a  ~~~~~ 

0

o 0 5 6 3 5 3  Sc h u y l e r , S r - h r .  n “ ‘ ‘ -~ 1 * ’  ii a S

0 75220 Over t on , N ebr. 1 *  - I aS
o 511.... Ju lesburg, Cot ,, , “ i , .  - ‘

s , , ’,

O 5123 8 Kersey, C o l e .  I ” - . ’ CS
O 69096 Ljsco , Neb r , 5 ‘70  1 1 5 ) ’ . ’
O 51058 Wv , ’ , , ” ’ i e b r ,  s t a t e  i,i~~’ 

‘0” ( .5
O 6 7 1 .0  L i n g i v ’ , ~ V” . “ “  -s

4 0 5 1 0 5 5  81 Guernsey  Xv ” , .  , W v , - . 1” - 7 ‘ ‘S
o 56312 Orin , W v , . n o .  ‘

O 6 *093 81 Caspe r , W y o .  5 - ’ . ’ “S
O 73507 Casper , W v , , , “ ‘ 1  . 1-

0 5 1 0 ; )  N ’ r t h g a t e , Co b . , “ i s

Purgatoire AL 65901 Las Ani noa s , Co b , - . 1 °  “

Re publ ic .in SC “'‘*31 B I M i l f o r d  Oam , Kans. 1-”  _ )  ‘ .. I
NC 81905 Clay  I ,mt,’r , Sans, I’° o c - ”
NC 54684 Clay Center , Sans. * 1 . ” - I

.0*35 i, ’ ’’’~~,- r d i a , k ,, , a , - , . “‘ , —  ‘ ‘‘ —

- - SC ‘0’378 Si ind ia , Ka o ,s  . n ° , I — I . ,  4
IC ’ 54686 C , , l d ~’ N ’ , N , N i ’ ) ’ r  , ‘ i ’ ; — ~ o s  ,

SC ‘,,,o,87 B loomington , 5 ,’ht ’ , 1” . - ’ 1”’ ’ 4’
KC ‘, : t , 7 0  ‘ ( n o ons , Sr- h r .  I ’ . — “ ,,
KC 613 1 5 ‘( r lo ’,’o,,s , N ,’br , 14 -,)
KC ‘- - 16 71 C 0br idg e , S h y , I ‘ o - l ~~ - ‘‘ i F
SC 67 3 16 Trenton , N o ’l ’r. ‘ ‘ . ‘ 5
SC 5.. 6 7 2  Rt ’nk elm an , N eb r . 0.5 .1%?

8, - k RI 59456 l w - b i n , I l l . ‘1 ’ . 5
R I 5123 2 Af n ’n , W I ’ , ,  I ” ’ .
R I  51230 M ,o yv ib l v ’ , “i s. I ‘‘ ‘ “‘0

RI o / 7 2 l W , o , , p * , n , W i ’ , , 1’ -o ’ , ’a’ i 0 17 0.5

- 
, - ‘l I t  I ’ , m ’ , l  *

N o , ’ :  ( N )  d o ’ n , , t o ’ ’ ,  N o t i o n a l S t ream t)I.iilitv A -mt leg N o v a k  (5,5 -1 1 5’)- . (5 n • “ 3
t AJ ’)F1 , l , ’ , o o t  o’s A r k . o , aa s f l e p a r l  m&’ nt of H e a l t h .
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Table 3 (Continued)

A genc y
CE 0WDC ‘er i , , d Rr- ~~’r t I n , ’

o River District Nu m b e r  S t a t i o n  Name ______ on ’ Recor d La ,YIIC

Root SP 57.80 Houston Co., Mi en. 1967 Mi ”
SP 63308 N e a r  H o u s t o n , M i ne . l’O,n CS
SF 63307 Lane sboro , M ine. 1961— 1971 CS

St . C roix SF 57077 Hudson , W is , 1967
SF 72881 Ta y l ors  Fa l l s , Mine.  1953  51PC
SF 74 5 3 0  S t .  (Cab ,  Fal l s , W i t ’ .  l 9 ” ~. CS~~N )
SF 57078 P ine City, M ine. lQ o7 — l 9 7 l MPC
SF 57079 Danbury, h i s .  1 9 5 3  N i l ’
SF 51210 Danbury, W i s ,  1954 CS

St. F r.o,,,’js M 836)8 R i v e r f r o n t , A r k ,  1955  C S ) ’ l )

M 85493 Pa rk in , Ark. 1955 GS) N )

Sa ,i , ,v ’ -,,,,,,’, , ) N C 50240 Tescott , Sans . 1959 CS
SC 5465 ,) 31 Wilso n Dam , Ka,i s. I 9 1 , , , — 1 9 7 4  CE

KC 54679  R u s s e l l , Sans.  1 9 6 4 - 1 9 7 0  CE
SC 50237 Russell , Sans . 19-o h GS
KC 50236 Wakeene y , Kans. 1955— 1966 (‘5

Salt L 50165 Shep h e rdsv i ll e , Na ’ . 1949 CS

S r - lo t ,’ H 508 16 FIl gby , Ohio 1953— 197-. CS( S)

Sku nk RI 73600 Augusta , Iowa 1975 CS

Smok y H ill NC 50250 Enterpr ise , Sans. 1957 C S * N )
SC 50243 New Cambr ja , Sans. 190 ,1-10), ,’) CS
KC 54677 31 Kanapo lis Dam , Ka,,s . 1 ’) , 7 — I ’ i , ,  CE
SC 54678 Ell sworth , Sans. 19- , 1 — 1 9 *b  r E
SC 50233 El l swort h , Sans. 19.9 (IS
NC 50232 Ru ssell , Sans . 1Q .l CS

Solomon KC 50249 N iles , Sans . 1957 (IS
SC 54681 Osborne , Sans. 196 2- 10( 8) Cl
SC 69595 Kirw ln , Sans . 19.5 CS

Tennessee N 83778 Hig hway 60, Nv, 1 9 7 3  CS
N 83895 P i c kw i ck Dam , Tène , 19 75 C S-Oi l

N 87717 W aterloo , Al a. 1973  (‘A
N 74059 South Pi ttsburg , Tenn . 1950 (25*5)
N 83894 Watts Bar , Teen . 19~~. C O N ’

Verdigris T 73568 Newt Grahm I.&D near Inola , Ok la , 1971 C S ’ S )
1 54714 Inola , OkIa. l 9 .- .-19 ” l CF
T 51846 Inola , Okla . l9 ,7—l9 ’1 (C)
T 547 1 7 Oo log ah , Okl a , 1Q 1 1 CE
1 54715 Lenapah , OHio , 10 .0 Cl
I 54712 Alt oona , Sans. 13 , 1 * CE
T 54713 Coyvi lle , K,o ,,s , 1 ’*-.’ I CI
T 5.716 Madison , Sans. 19”- (‘1,

V e r m i ll ion 0 ‘>6 )70 Wak onda , S. Oak 1°t- ,(
0 7 6 1 8 3  C h a n c e l l o r , S .  ‘ i N  - I’ l l , ,) -  ‘II ’ ’ (25

W.o b , os h  L 683 6 5  N o w  I ( . i r m , ’ n v , E n d .  19 ‘ . C a , ” )
L 51802  I , i 0 O , 0 a ’ r’ t t o i , led . 1 9 ’ > - .  Ci i
L 6 68 7 6  B l u ) ’ f ton , led . l o o t’ 1 9 0)  IS
L 7 ) , ) . , ?  I . I n  I n r a v o ’ , led . 19 0) (IS

W. o l n , o t  T , , ) Q)(  W i n t  ield , l ao. . l o l l I;,;

W . O l ’ a I p i n l i ’” T T  RI  5.o ,l0 D e w i t t , l , ’w , o l Q , 2  ( ‘F
5.0 ,9 led  ‘‘p .’ , > , * o ~t ,, ,‘ , I w o  1 0 1 , 5 — I ‘ 4 7~~ s

(‘ ‘ - ‘ o I l  , , , , , , , i

N .’t0 ’: (N) ,i. ’ , ,’t ‘ ‘ ‘. N o t  , ‘ ‘ , , . o I  ‘ I i , ’ , i t ’ - , ’ , I I  i n  V A , , ,  ‘ 1 ,0 0 leg 5 , 0 w , ’’  N ( N A S ’ 7 1 ’ AN I

(“ I,, ,’ I ‘, .11 0. -
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Table 3 (Concluded)

CE OWDC P e r i o d  ) ‘ o ’ ;’a,t i l * ’)

R i v e r  D i s t r i c t  Number S t , , t i o n  N ,Ime ‘ ‘ I  Rr - i’ , , r d  t ’ ’ ( ‘310

White  ( A r k . )  N 549 15 Benza l , ,‘, r k .  1 9 6 5 — 1 9 6 7  l I l A
5 51081 C l a r e n d on , A r k .  1973  C S ( S )
LR S~~7 3 ~, 5, ’u t l , , ’ a s t  W h i t e  Co. , A r k .  1 9 7 2  ADH
LR 5 4 63 0  Newport , Ark . 1 9 3 9  Cl,

W l n t e  (S .  O a k . )  0 ( O s S ) 4  ( ‘ . icOm a , S .  l r - , r ,  1’~’~~”)
O ‘s4 1’ .7 R e l i a n c e , S . Oak . 193 9 CE
O 6 6 8 3 9  K,i d o ka , S.  Oak . 1 9 . 5 - 1 9 7 0  CS
O 50558 Rock y F o rd , S .  O ak .  1 9 6 3 — 1 9 6 7  U S
O 50556 Slim Butte , N , i O N ,  1963 1967 CS

W i , -; 5on s in  SF 5 1 2 2 6  Mus coda , ‘3 55 .  l ’4 ’eo CS( S )

V none 31 , - , . th of S’ a z a”  it  “ , ‘  ksbur*i . C I a ’ , ,  197 0 CE
5’ 54923 B 1 Red wood , M i s s , 1 9o, ’ , — 1 9 o - 7  0 ,5
V 62136 .r e , ’nw , ’ , ’d , I i ’ - -  191 ’ .. ( i i i , )

Y e l l owstone 0 5 1 1 2 7  Sidney , Slon t. l i ’s CS
0 5 4 7 3 8  S i d n e y , M o n t .  - o ) : - n ’ 4 7 3  1:1,
0 5 1 1 2 2  B i l lin g s , M o l t .  19 ’ .. ‘ 5 ) 5 )

Zumbro  SF N 0 3 6 7  Kt.’ l l og , Mi nn .  1 0 7 5  CS
SF 83903 Zumb r o F , i i l s , Mine.  1 9 > ’ ! 5

/

I

— -  ‘ ‘. ‘ I
~s o t o ’ :  i i , ’  - ( , ‘ , r - ’ t o ’ ’ , t. .0 o , o e , o I  S i n . . o m  3 i o - o l  i t s  , h- -,,,, t ooi ~: 5’ o v ’ , , ’o” , , i ,  ,\‘ , - , 

‘
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- , 0

- -  ‘~~~~‘ “ “ ~~~~~~~~“ ~~~~~“‘ ‘ ‘  - . ‘-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “~~~~~ - ‘



‘, 

‘1

,‘,[l’ i”, ’~2-Tl ’ ,1: I-R~’1TI’.’~’,2- F’I”P -

‘1 .  ~~~~~~~~~~~~~~~~~~~~~~~~~~ t o  t~ e or -’lec ’ en ni, oed1’oe~.’ ,‘ ,.!In t lie c ’o l i - c ’ t i - : ’ t , ,- ; so - l  1 117

‘ ‘1’ t ’ e n ” - o ’:e-:I h er e i t :  i n  * L e  f ’ n 1 1 r - i w 1 r n~ , ‘r - : ’~~~’, , c - :  ‘ 1 t i .o~~’ ’~~ica1~~.’ ,‘ r i ’ .’ - r

ICr-r”a - on- i lot ’ > -nlo n , ‘‘ ‘ ‘‘ on’ ~~- ‘ ‘n ~~’ ” , ‘,‘ I’l’-C i:. 5:10 P1 1,1.’ :, of ‘ ho I ’ I ’ ’ I~~~ I i .

t ’
~~~ ’ u s-otr eorn : : o c ’ l o t , .  A i l Thlt1011:i ’I ’s  OO~- ’ o : ’ :,  01 ’ S i . 1 -  ‘-‘: ‘d0

1 1-l’ ’P.,n C ,

5:0017. -not ’ r i .’  t r im e  1 : 1  1101, ( : 0 0 0 ) - r I b  29, t’ .:~i r ~ 1 - s n ’ ) .

- .‘ 10 51 ’’ U. , . - t ’P~ .’ ’- - 1 ’ 1’51 ‘lO I , ’ “00 , t i I l J  C . .. ~ S 11.0 .

,~ ‘
‘,o,et, t, o : t b -  I :,b , ’t ’ i 1’ o , ’- l - ’- o lcal  n ’u~ ’~ ’~I ’5 ’ . 11 J i . :~. m ° r’:’ ’I’ ’t ’, - ,’ r- -- :

‘017’>] .‘O O I ’ C ’ ’O t~~: t h e  i , : I 1 ’ r ot i r es  ~ s i sc( t r 1 7 rn ” o d o ° n i - - - : s  (1 ” ‘ h i S

2 ,  An l : , : ’ ’ s :  I , :  :‘ -_ “, ‘ ‘ d be~~c\~’ a s o:, o t ’ , 5  7 : 1 7 ’  ~~~~~~~~~~~ ~~~~~~~~~~~~~~

f t .  ‘ n : e  : 0 - i ’ , ’.’ ‘ Oi l  l ,’ l l : l I - L . ’ . C ’ t ’ t i l . s ’ i ,  t I’i, ’so ’ - ’ o  ,~~ c o ’ ‘ m r -  end - 7 ’

I t~ lie i” , ’~~k , A :’ln : in. : : ’.o A t .
I ‘ t ’ - i ’ ,, ’.,e HO , A l ’ l ’, o l l o t r l ’

,‘ ‘ -~~I n ,  I ” ’ n ’ , ,  , “ lv’t’ , . , ‘ : : ‘ ‘ , ~ , oisiar.’~ ‘
.
,~~

- i , ’ 1- 151’ ’ i’r-” l , ’ ’~’ 1~~i ’ , 1~~’ “ :‘ ‘:o ’r’. ‘ n o n , b , : , . :o, — ‘- S O

7’ ‘t O O  i”oi 1,1 - ‘ 
~~~

- : ‘ I ’ lL  ‘ K’ t ~
‘
- -

~~

- ‘  ‘‘ ‘‘ 1’ i C ’ , ’C , ,  1- ‘3’, 7.1 .1
I I  0 , ~C’35, ‘1 .~

1 1 ~ 1 0 1 ~ • h~ ’ , ‘ , r ,

‘ ‘C - l o t ’  l ’ > ] : , ’( ’ I ’ l l  11’ , I ‘30

* 1  ‘ ‘o ’, t”’ I ’ ’ ’! - ‘3 I t  0 1 1 .7 ’ , 5.110 , 0 . Al 2

0,051 23 . ~
‘ ‘ ‘ 5t I ,  ‘ l . s - i l l, ’, ‘ 1 : ’ . .H ,“‘

‘
~ —

‘I ‘51-OS ’, lo w’
‘1

i ’ l a s ’ l ‘~ ‘ , ‘o , l w ’ - 0~0
”

~

1 1 1 , 1 7 , , : ,  ~~~~~~~~~~~~~ I l O i , t,- ”- I : ~ 
( Ii .

‘- ‘ ‘ t ” , ’ . ’ i l l e : , , ‘, : , o~~’o ‘ tO

I ‘h ’ , ‘ 1 ’
~ .1~ 

i w’ ,‘, ‘°‘ ,

1’ 1 ’ ;  s o ’ , b’ ’ 17 ’ ’ ( ’ : ’ J ’ ’ l ’ ’: u’ ‘o’ ’ t , snool ’’ ’ ’ - ’. t n  - ht~
.. ‘ t’ ‘C’ ’ ’’. ’ ‘ I ‘ , I l - I ’ ’’ , ‘ I , ’ ’ .‘ ‘ 1 . ’ ’ ’ ! : ,  1 1 ‘ - 1’ ’ ’  1’ ’ ‘ ‘ (“  ‘

‘0 , . 
‘ 

‘ ‘ ‘ ‘ 1 5.1 I ’ 1’ ’ ‘ O i : l ’ ’ ’ ’ ’ ‘ 
- ‘ 1’ 5 ‘ I> 0 t O  • ~I ’  0 ’ ’’’  ~, 

‘‘ ‘

r is’ ’ t ’ ’ ’ ..’n I oh i’ 1. ’-.’’ 1’ 3 ’  ‘ - ‘ ‘1’ ‘ L 0 ‘ I I v ’

-- ‘- - ‘ a’ .’ , “~~~~~~~~~~~~~~~~ - -



~~~~~~~~
‘“  

~~~~~~~
“ 

~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ 
‘
~~~~~~Ji~~~ _ _ _ _

n~~l :it 1 , 1 .  I 0 ’-

l ’ C - t l l n e l ’  ~‘ 5 l ’ 1 I l ~17I ’ — I  ,- so ’to , r . : tn lo a s  A lOl
Le ‘ ‘ ., b : n oa s  ,‘,109

001) 051 0 A l 5

L I  s i ’  ~‘i . - ,o: 1” n’l:,, , -

- ‘ n i - -i , s ’i l le , I WI ) A12 (

i - i 0)’W C t ’ l ” n , o ’  ( C o ,t ’ i ’ c - l , t~ - i i ) ,
I S~ tIn ’ ,

‘ tt ’ C’tl b~ *~~~~, “ , , u si u r n : ,  1-1 ~i
l’ ’ ,h , ’~

, ’ L u n d i n i g , , 1 - I  s s i sn ~ I 1-3 1 A ,  -. ,

C c - o s ’ h i ’ - , I,c’,i~~s iuri:~
1at 1, , ’, ,  I- IissiOr - ; 1)-t-l ~

‘
~152

‘ ,j c l ~n ’-i ’ * ii’ , , .‘ i o s i s o i p t  1
Ark:,nio: i ’ C I s’ , ,>ir k so ,n ’ : t n  ,5, ’l (~ 3,t

- ‘ ‘n ~, ’, - : n i s , ‘ I e I n I , , ’ .lI :,t ’r’ Ai ’ (Il
‘I’1nolo’~; , I i l n i n i ’ , —i it
C t .  0 1 3 , . 1 5 1 0  -01 ’ , A L  —

lmel-.,-w AJ ’ - ’i, , 1 l 1 i n ~-nois
iian nibal , - ‘ i  no’-c - ’ l l ’ i  :, t  9’-
Keot - n i i k , l - ’w: ,
Fin ~ ’1 IIt (t ~0ti , I - ‘5.0

I i 1n’o:o~~ , I i1i~~- -’i i” .
I - ’ o - 1 : ’ ’ ’~o’t’ , I, NOr .‘, , ‘l

‘ 1  ~,cn o i , n i 01 ,-Cot 1( 02 0

‘I l l ’ . 
-
‘ 1 7 , 1 0 1 !  , I 1  so’ o t ’ i  ,\225
(Oil,,’ C i ’ s’ , Th’~ t o:’i AC il

.U- 1 t ~ ’ h , 1’ : ‘ i I I I ’ !  10 ‘
‘

,
‘

-1 !‘It, ’-kt ,  ‘ I i ’ .’ , a ~‘ I ’ l I I l , K ! ,

- 1 1 0 ( 1 0 , 1.e ’b:’o ” inu I
C i  ‘ I b M  I ’ t~~’ , ‘I ’ wu A ‘‘0

* l’ l l I : ’ - - - I . ,  .‘ ‘ oi i -t: ‘ 08), o ’ a ‘~~~~~ 9

I-I I o }ir ~ ’ - ‘ ( 1 : 1 :- ‘ 1St  - I ~~~ 
T , w :i  A ’ ‘~ 0

“ - I  - ‘k , w i

t ” url’Iolt’Il , 1 -  w~, A2t~
n w ’ , , iloti” :101 1 n o ’1 - I n  i O n i c ’ 1~ ‘u , A 9 1

- 1

0),  lo  -U ’ r” ’ i O l I -  UnIon , 1 . ’ 1 1 ’ lb ‘m n ’. ,‘~ , C’

‘“ i r k  1 ~‘ io- i tI n - is , 0’ 1 , ’ ‘ i - I ’ , A
‘1( 1 1 1 1  ‘1 ¶ r n  I I C • ‘ ‘ 1 , 1  ‘ , ‘ ,-‘, ,  A ‘sO ’ ,.

I -o t ’- 5 5 , 11 , 1,51 ‘ t” no ‘ I I t n , A ~ 2
1 1  1 1:, ‘ 1

0 5’ ~~~~ ‘ ‘II I ’ ( f l U x  l , I b I n .1 i n  ( • 1~ . , t i o , ’~ A ‘1 7

1. ’ 1 L I I  I ‘s T i  ‘ - , 1 ‘ ‘‘ ok: ) “ ‘ 1

‘I ‘~~)l t ’ ’ ’n . l  , > ‘).nbS ’] ’ ’r , ‘ ‘ o i l

‘
0 t t ’ u , ’ k n

A t

_ _  _ _ _ _ _ _ _  _ _



-__ ,  ‘~~~~ ‘Oi17. “ J~’l’ ~~~~~~~~~~~~~~~~ “~~~i :  -- -‘ --- ‘-_-_—-‘-‘a’_“-‘a’.— .-’-a’-’-- --- ’ a’-’

5 p
, m’ s , 

~ . ______________

L ed A L:-vrt I Id  )“j’,’0 ’ ’ ~tt ”,, ’0”
C’t n n t , * , -:’l , L ’ :u i n o l n ,,,:,a

Alex n r n , : t ’ i a , I ,~ .0 01, ’r

-‘ l’s , 1, - no:
bul  - n i , , A rkar , :as  A-
I ekal’b , Texas A’353
,‘,~ ‘1h’ot’ COil .’ , tk.’X51i3

‘ ‘‘b ert , I” k’1~~}, - p,a

“ ‘o ub ’l i an i’ ’, ’l ’, n-w 1 - t l f n i ’ o  ‘ n o ’ , ,  b n ,n o a s

. o s l i r ’, , I llj n , : l~
1 - : -  t ’ l I ’:’,t’ lb  ‘ n o ,  CI , , 1.1 1 t’’ -e- s- ~~ lb

, I.” ,,:~~’n
,‘. 1IS :’n, : C:l , b : i ~~~~

I t  ‘,,tik “ - l ~~~~:- I ‘, , , , ,  ~~~~ ;-,

“ tn , - - kr  b I l l  ‘ I , t i i ’ I ’ l ’ t ’ l I:l: , rU,no:~,’
I , - ‘w - ‘ nonk F i 1 ) ~ k’- I , n u ;  :‘,‘

-
‘ O n

1 ‘ “1 - ‘ ‘o , K:,~~sas ,“~‘J I ’

‘ 7 ’ ’ !’, % ‘i ie o , b n r , o 5 1 0

110 1 ,1!  1t’i i~ ’ ‘II f l e W i t t  , I ’ ~wa 7, 1,2 0

(
‘

1 5

- - ‘ - - “ - ‘-- - --,*- ‘a’ - ~~~~-“ ~~~~.-  _



,I..- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _

_ _ _ _ _ _ _ _-- ~~‘T~~~~~
’
~
’ - ’  —

‘ n , ” ,L ’ ,” ,’ :’ n i t  i tt 1 ’~’ ‘~~ , ‘ll’ k’toLli.n

1 , .5’J’J

‘ ‘ . 1 ’ ’  n , 1> , 0 ’ l ’, ’ ’ ’ - ’ 
- 

~~

1_

i t  : 1 ri’.”o’o , 1.1 ~e ‘ t. :t, i ‘5. ‘ - 
‘ , : : ,“ 1 :

I ’  I ’ ~~~ ‘C’. i ’O ’’ ”’ ’” n n ,’ , s . t’ ~~ .C  O~~ t ’ 1 L . , , ’ t . ’, ’ 1  ,.‘ ‘. n , e

i 5 L ’ ,”o r “ l u  . 1 . 5  i s  0, > - - ‘ i L

j ’ ..” . n ’ ’ , !’r,” r ” . ,)i ’ ’ .i:, , S n ” ” ’ ’ :1 ’ . :-”

‘..l : , ’ t , : ’ - n : - ~ ‘., r , :.t i 1 n T , ’ : ’ , ” 0 n ’ : : ~~~~~, 51r~~’ n ” , , ’ ’ 1 ’ : ’ , ’ :  1 1 , 1 , 1’  

: ~~~~ 
‘ — ~~~~~~~ ‘ . I l’ j, ’ ’ l ! I ’ t ’ . “ . : n ’ : ’ -~~ ‘ ‘ ‘ 5.- ”. 1 ’ ‘ 1 . ’ ! ’

1 0 ‘ - 3 ~~~~ ‘H ’ ’ t O o ’ I c  - ,~~~‘ . , Oi.— ’ ’ ’l ’51 ,,‘‘COi.- t l ’ 5 ’’ ’ ’!’ ,. ‘ . I —

-‘0 1 ;o ’ u” ‘ l i t ’ ’ ’ 0 ‘,O n ’rt W ,’!’r’ I,~ ’) 1 ‘ ,,n : : ! ’ .,’ r ’ ‘ ‘‘r H

Or ” ‘I”-’ ‘ ‘ ‘00 h o ”  3 ’,’I ’
~~ 

: , ,~ ‘
~~~ 

,, i ’ ” , u L. ‘ - -i : 0!,c “5.  t~~i , 1 1 .

‘ ‘17 , 0 t’~ * t :  ‘ ‘““ ‘ 0’! i~~~ ’ 1) 1- 1  :~~~
- ‘0 “ I t o  , - ‘  . , , ‘ C ’ ” . .  U ~k ‘o , ’, ,’ ,,o

I I .  , n ’ ’ A ,  ‘ - i ,  ,
‘ ‘ :‘ ‘ - - ‘ n ’ H o’  - ‘ ‘ n .  ‘ ‘ i’ ’ I ’ ~’.” , ‘ I t , i , n’ .s n ’ .. ‘I n t l c  ~ ia

‘on IT ‘ ‘ ‘ , I I ’ ’ ! > ” ‘c , ’, .  1 : .  ‘i : - o i t i ‘ . 1 ‘ h o  , n  ‘Or ,’ , ‘0. : it t :  . ‘ ‘  r t ’ i l .  ‘ t i ’ ’ ’ , ’

- ,  - 0 - n — ’ “ ‘ ‘ , ‘ ‘  0 - 
‘ ‘5 ,  ‘ : , ‘ ‘ n ’ ’ ’ ’ r n ”  -

a’ . 1 1 . ‘ : - “ 1 : ‘C , , ow I , ‘ ‘ i :  1 * ’  1 51 . 1 1 ”  11 0 “,“,‘ ‘! ‘ I , : ‘ > 1. •

I ‘ r t  ‘ I:” ”0 h o ” , ‘ ‘ ‘ ‘. “ ,-n 1 - ’ ’ ’ ‘o, ,’ - ’u - ‘., !‘ l ”.,  1 - r i ’, ‘ ‘~ 2’~ I

‘ ‘ ‘ ‘ ‘ ‘on ~1 ‘ot ‘ ‘i :, -!: Ii :”” :~~ 
‘ ‘ ‘‘ ‘‘ a’ : ‘o l ’ n . !‘ . ! ! ‘ ‘ t !  1’ 1 I 0 ~~i. 

- 
1 ” .’ ‘ t o

1 

3



, , ~~~ ~~~~~~~~~~~~~~~~~~ —‘ 
,, ~~~~~~~~~~~~~ _~~~~~~~0~ “0

1 l i t t i’,,,’ : H ’ ’ - - _’t ~n ’ : ’ ‘ ‘, - , -o n ’ , - .. , _ n I r ~r’: t l , ’o: ’ ’ ’  ~~
‘ ‘ :‘ ‘ ‘ n :’ ‘ ‘ t I ’ .’ ( . 151’ ’

0’1ntt ’ - I  n : I : ’~~~ n ’ n ”  , - , ! : ‘, 1 ’ - - I , n ’ , .  n o - t n , ’  Lo,ei it  load,:- “ ~, , . , , . i  i’ ( ’0)~ ~~~~~ 1 ,

O n , - I - ” 0 - n , ’ )  ‘u’ ’: I , I I X I ’ , C’ — I , . ’, , i’QU t ’ I I , / ’) , ’ !!,r~I1I1i — ~~~~~~

1’s ’,’ ; ‘ , ,‘ , tn i~ , I s ’  on , — I

‘lb ‘ ‘  0 1, - — i  ‘0

l’h.,’ .n , ’ i i n , ’: t , nn o ’ n ,~~1 , ’n’ ‘ - n i l I ’ - , ’ ’ I , ”ri ’,:’  - ‘,“i,n’ a” i ’, ’ , - ’ ,” ’ ’ - i l I , ’ n ’ ’ : t ’t ’ ’ h j . ’ J o, ’’ ,—

: 1 , , . i n n  s ’ ’ , u t - t ’ i ” - ’ l”c , ’’ ,u , ne  ‘ i l f l ’— ’ ‘‘1” ~~~~~~~~ 0’ - ’ 1 ’ ’, u ,’i::. : !,

O i l  n,L ’,’O I l ’ i i  1. ‘~~:,  ‘ -  ‘‘01. 11 ’ . I l l” ’, . ’ ( COCK ‘o , -I ‘ n’ , , s I “a’ ! , ,  ‘ to ’- - ’ ,: I n ’ ”  be

n o , ’ :  - ‘ ti, i’ ’’ . :  ‘ b t ’ ’ : ’ I ’ ,’, n ‘ I ’ C n n ’  A ’ ’ i i ’~~ n , ’’i: L I ’ , - o .  Hj . :cI ’o’ ’, ’: ’o, : , n o - - 0’, ’ ! , ’

1 n t ” ’  1 , 1 ” ’  1 1  “ ‘ n ’C l l !  ‘0 ’, ’,’ ’ to’ ‘ tie - :i, n ’ ’~L ’~~’ s ’, .’ , - :  ‘co i n ’ . - 1,1

‘ Ci ‘ t n a :n , , , ’ b O, of  5 , 1 ! ’ ’  ,‘, : “ rn ’~ :, , ’ ’i , n I ’ , I  v ’ I’ .

, nL p . : -1 , e ‘i~~c’c ’ 1 , :, i i  :- ‘ - :“,tH ,‘ - e n ’ I ’si”, 0 ’ ‘ ! n , - - ’ n ’ , I , i t ’ , , 1 , 0 t I  ‘rn I I : —

( b U D )  ‘ 1 , 1 ‘. 0 L ’ t ’  \l’ K’I1,:’), ’- H1’’ :’ I ’ ’ . , ‘L”t O l i ’ I n C  3 1 , 5 ) 0 1  ‘ O , n , i ’ .’ ,’ l, ’

i .~~ ht , : , t I - ’ t i s’ ’ i , -  - “r , .‘o, ’ i , ’3’, ,’:’,, ’ ’n ’ n L i I ’ , I , l I , - ,~ , ‘ ,‘, , ) C ’ i i - : ” , ’ :’s’ , I ’ ~~ i :i: ,

I ’  , ‘ ‘ n , ’ 0  i’ - . , , n I ‘ I ’ ’  ‘1 , 1 11’ ’ ’ 1 , , ‘ 1 , 1 ’  i , ;  ‘ ‘ I ’ , ’ Oii’ ‘1 ‘~ I ‘ U ’ ‘- ‘ C ’ :’’ ’ , , ‘ tO Oi l , ’—

— ‘ ‘ , ‘ I o n  ~~~ o, ’ ’ ’ ’  1 ‘ - _‘ r , ’NO ’ J I ’  , ‘ - ‘ : I n’ , ’ ’ :n ’ 1, - n o n  n ’ ,’ ’ - -n ’ , n t , ’ ’ -  l ’ : n , ’ t . t ,  1oni ~

n ’ - :  ‘ o” -  1 C l ’ ‘ n i ,: l’ ,”I, ’ t l . ‘F ir ’ I t ’  I , ’ i i , ’ ‘ ‘ ‘, l~’ : ‘ n ’ 1 - - - , 1 ’ l ’ o ”), ’- l n’ 1 ’!’ ‘ - I t t , ’ , !

I r ” ~i - ‘ ‘ : i , ’~~ I ’  , , ‘nC ,’n ‘ I ’ , ; ‘I n i ”~” i s D’s::: “ o’ i u ’ ,‘- t ’ , ’,, j - ’l, , n i n - , :• ’ ‘“ i n ’ , ’ ” :  1 ” , ’ ’ .

. 0 0 1 ~ ’ o ’ , : 1’O, ’ I 
0

:11 .1 I - ~ - i i  V u - I I I ” ’ . -

i t ’ Ll: ‘ ‘ ‘ r n’ , : 1’ ’ . ’ t I ’’ ( O i l ’’’ ’ ,H ’ ,’ : ’ ’ ,~ :, ‘‘ 5’ - ,‘ ‘ “
~ 1 ‘ ‘ , ‘ Dl i

1 C - I ’ ‘‘ n i : ’:’ :: ‘ c U - n ‘o , : ‘ - n ,  l - , w- ’ ‘,‘ - n , ‘~‘ n - :, _ -
~~ r ‘ ‘ ‘ u ’ ’ ,’ ’- ’l ‘ ‘ ‘ ‘ I ’  , 

- ‘

( 1 !  ‘ - ‘ 0 1 Ol • ¶ n o  ‘ , ‘- t ,lO • I :o ’ , - ‘‘ k > I - ‘ i i  , 1 ‘0 ‘ ‘ n i ’ ’  ‘ ‘ ‘ o ’ ( ‘ , - ‘  ‘ 1 : —
‘. . . 1, ’

i,:,: , ‘ ,n ,~ ‘ ‘ i i , ’ ’ ’ ’ ‘ ‘ ‘ i  1’;  ‘ ‘ 1 ’ 1 , ’ ’ ! ’  ‘ =‘ - l U l l  : ‘ ~~~~~~~~~~ I - ‘ ‘ I ’ . ’ - - n , : , - . ~ ‘ ‘ ‘O ’  s’,, ‘ :‘ : I ,  —

, n !i:t1 ’ ,’~~, , In ’ , - ,‘ ‘ni, ’ .!’ . ’,l ( , . ‘ i ! h , - ’ : n ” ’  w” - o h ’ .’ ) .  V i ’ n : ’ ’ * ’ ’i t . ’ i~~ ” ” ’ 1 ’ ’ ’ ! ’ , _ 1 . . L

n , : -  , e n ’  i t ,  ‘ i i i  ‘ i t  U ’ -  C’ o’ . n ,  o” ‘ I )  I n ’ ~~~~~~~ 1 ‘ o , : ’ 1 j 1 ’ ’ I , — H ~’

U :, ‘ j ,~ O i l - i l l ’ ’ ’.’ ! 1 ’ ’ I !  t ‘ ( - n t ’ - .;: I : i , ’  ‘ 1 ’ .’ ’ ‘‘ . h : n  ‘ ‘ 1 , , ’ . n _ - ’’ i~~ :,

‘3 i t : , , ’ 11: ’ ; ’ : , ’ :‘o”:h- ’ ~‘- 1 1’ ’ - ’ ’ ‘ol , ‘ I , . ’ C 1 1 - N - i n , - ’ ‘ ‘ i i  n :n o ’ rL ’ ‘ 1!” , ’ ‘ 1 ’ , • ‘ r ‘C”

‘ ‘i , ” ‘ 0  1 0, ’ O 0 l n i , ~ 11, 1 r - ! n : o  C :‘ ,‘ ‘ ‘ i , . ’ ’ - - t’ n , ’ ,

‘ ‘ tI ,’ I, !!,

‘ “ ‘ 1 ’ -  ‘i l,’ “0 - . ‘( 1 , 1  U .  1’ o n ’ !, C ‘ ‘ 1 ’ ! .  ‘.“ 0 ’ . ‘ , ,  .

1 . ) ’ !’ — , ‘‘ 1! ’’

I ’ .

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



-

~ 

~~~~~~~~~~~ ~~~~~
—--

~~~~~~ 
‘
~~~~~~~~~~~

‘ iii ;” ~~~T~
’
~
’ ’TT i~~~~

”

F

‘ i — u i , ’ L I I  C t  1’, ! ’ ,’ ; C  I L ’ ’ :  - _o f  I , i ’ _ ’ le  ‘ - - e l k  1 , ’’ ’ , ’’ r l l  0. o t , 1 - ! , o ’  ,1, ,’ ’- ‘( ‘1 . ‘I n . ’

:- l’, - C - - ’,~~~~”i ’,’ I c  lOC : l t , , ’ , I r I  t n , ’  11 :111!  ‘ ‘ t I  l o l l ”  ‘L i ’ ’  L i l . 5 ) .  ‘I i .

0 1’ 1 I , n C : 1 ’ b t ’ , , ’ n ’ , ’ n ’ ’, 1: 1’ , : C,, Cloc ’ r n ’ . 1’ :, ’: tn d ’~ ’i’ , ’ I , ’ t n  1 , .

. ‘ n’ , n’ ’ , r ’  i z e, n th e - ‘n i n ’  ‘ I I I ! I ” ’ - ” ‘ ‘, ‘ - ,i i n o  l ’ , ”, I - ~e- . ’ u :e i  ‘
~~~ l i t ’  le ‘ - “c , ’, I ’ .r ’ n t , -

I,! I’: : - o  10 1 o n ’ n’ - ‘ . 1 , - o n  w, — L l  ‘ s, t b - i t ’  , , ‘ - ‘‘ ,C ’O’ ’ nb51  ‘ : I n  ‘ I, ’ 1’ ,’ll Ci r’O 1’ ’

0 ‘‘11 . 1 1 1  H’ I - u ’  - n  - 1 . 1 , ’ - , ’ ’, I n ! - ’ t , L r - - 1 0 1 :

to ,’  I ‘ ‘ - b  1,n ’ i l  I ‘
~~~ H t ’ v l , ’ r’ - 

, “ ‘ :

)
~

, - i  e- ’ i l — 1 ’ , - ‘ IH ’ t of C- ’-in ~~n , ’ ’ i ’ n~ t ’  , ‘ ‘ i O ’ e’I , , ‘ ‘ ‘0 ‘C , ‘n n e

1 8 (1  — 1 ’ , l i I l ’ s l ’V  1 ) 1  I ’ ! : i l ’ l i flC ‘ ‘ i ’ - ’ : n o .  I : 1 - i ’ ’ H ‘iC: ’ “~ ‘c I ’ ‘ I I  w ’ - :

:‘‘:- ‘“ i’ ’: ,I i i , ” , ‘ ‘O ’I ’ ,l

(l l , ’w’ ‘
. ‘ 5 . 1  - n , ’ n b -~ -

~~ ‘ ,,, ‘ i ’  , ‘ - n ’ : I I t ’ )

21 ,‘u- :’ 1 1 1 - ”- , 3 — ‘
~~

‘ I I I ,  , ‘0 ,~~,, ’ , ’ ’, ‘i ’ I - i  ‘- ‘ 1 o l ’ !’ , ‘~~ , ‘, -

15 ‘ - n  ‘ - - : 1 ,  ‘ U 1101 (~n~i ie 111  .

~1 ‘ , ‘ * ~ ‘ ‘ t ’ r ’ l ’  i’ bl — “ 1 1 1 1 1  C L * ’~~> ’ n ’ : ’ :!’ ‘‘ n il ’:’ ‘OIO’ ’

30 ‘ 0 ‘ ‘ - H - - n ’  1” 3 ( 1 , 1  1- - 111 1 . 5 )

— ‘ - ‘ ( ‘ ‘ 0  ‘r , t  1, 1 : ,  H :o- - - I  ~~~~~~~~ 
- 

‘, ‘l , ’:’ , n ,n ’ i :  • ‘ l i , ’~~’

r’ ,i 1 ’ ’ 1 1 , 1 . 5 )

1 ’ -  , ‘
- ‘ :~ I , . n , : ‘ - o  1, ‘ ( — I- ’ o II C ’ “ - “ ‘ I’ I’ I ~ , ‘ ‘ C n i l ’ C ,‘:I, ’, ( C ‘ i ’ ; , ‘

- 1 -  ‘ U ’ ‘ ‘~~~~~ - ‘  ‘I’ J ’ i  ‘A (~ n , I H- I 1~ 1 . 5 ) I’ 11” :1)1

1 -~ ‘1 , 1 ‘ - n ’ I ’ ~ ‘, .: — ‘ ‘ 1 1 * , ‘ ‘ *‘ ‘ ‘ ‘  5, ‘ I’ — ‘ , ‘ ‘ ‘ i I ’ C ‘ ‘ 1 ~~’’’ 1. - ‘ , t I , ’
I t ’ :, : :,  t — ~’r L o  “-13 ( 11) 1 H’ 11i1 . 5 )  U n ’ ’ ’ -  — ‘ i , ’., - )

Iii) 1 ’ ‘ ‘ - ‘ ‘‘:1 , 1 ‘‘v I ‘ — I - ‘,0’o. ’ ’  ‘ - u : , ‘
~~
‘- :, ‘‘ ‘Ho ‘-u ’ I 11 1, 5 0 1,— ’ ’

I U ’ ~~~~~~~~~~ H n~~~~0 On ” I ‘ -

— I” t .: > ’ r i ’ l I t  Ii .
,
-* , n ~~

’ ’  5, 0 tH i ’  ‘- 1 , 0 ’”
(~ , i  l~ ’ [1 , L . ’ ,’ )  ‘ -

‘- ‘ lI ’r ’ ,’,’ , ’rn n , (p, i L ’  I ’ . ” .U ~ l : , , ’ : ’ l” , ’: , ’ , ’ !, :v 1’
ii’ ,,

‘0’ , ~,i 0 0  - ‘ n ’ , , ’

• - H:’ ’ : , ’
I ‘ . ‘ I ’  i n 1 ,  *

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,,- ,‘-- ‘ ,,, ‘, — -,-,-,., ,,...,_ -,-. i”



I ~~~ 
‘ .

‘ ; — 5 ’

, ;r ’i , c ’n ’ ’ t t o r ” ,’ 1OCt11 it- - it, ’ ,L;: i

C iti k irl l at  - t ” t t , ’i” ,’ ’ ,,’ i n i l ’ ,’ n n i s  is t i r n i . 1 1~~ I by the . ‘W I I  i , ’ , i - - - t ” it c ’i”,’

-‘ i i L i : , ,‘ X ’t, n . 1 n’ur o ,’J ui’ ,’: u: ’,’, to n i l i I r l y O ” t  t i ) , , Ss ’ - , I : r n , r ’11 1, O ’ L’ n , t  I I  ‘ in’ s-

n i l  1 : t , ’ ,’ - i  :1’ t 1:~ ’ rol l , n -wi n i , ’ I

n ’>~ I i s , s ’n t t ,  c, r , ’ ’ , ’ : it  r ot  I o n , .  C n u n , b , l r - ; ’, : t I ’ s’ ’ , i ’ t ’ no , ’e, ’l iii c ’v ie i ’ , a sn Iio:,, ”i

in ‘5,’!” i t :  ,)V’ItOl” ,’ nuob ’i’ , ‘i n , !  l o” , , ’~’J on l o t ’ s -  I ’ , 0~~ (Fl .  ‘51!’’ ’  A , ’ ) .  ‘t i c

I’C,;j:ttlVlt S’ oI’ H,,’ n::i’,n , i-Ie in ‘ ‘ -‘ te l :  l o tt i e  is ::,,-nl. :Ui’e , b  and i ’ ’’ ,’ - ’u ’-ie .b 0:,

till: ; :‘oi ’ n, . ,‘- ‘ rI:il”le ’,: Ce 5,1,1 t , , ,’,’ s , - , i Con ’ ‘ i i ’ t i c i u — : i z ~ , I i n : t r i  I t i t ia n  lv’ - -

:‘ , ‘ t t , - o v , ’ - l , ‘ in, ! th e  i’ 5 ’sinu ini ,!’ ’r or,- ,o’ -r in- - ’~i :1’ , : , -  n n o t ,, 01 ’ it ‘- ne’ ,: 1’ ’:.

Th e ln i l ’on’a t on ’’ ,’ on uns- ic  : , n i : n n l  - ‘ ‘ I ’ : u i c l , , - C I  I ’ l l  n:, ,’t ,o ’ 31t ‘ ,r , ‘ ‘I, ’ ~~~
‘in  t he  ‘i t ’ ,:) , l in e  of “ 00 1 1 561 — C ( F I - ’,i re’ I s ) .  The wel t;’ ot’ sac ! ,

, : tun , ~’lu , w i ) , : 1  ) , ‘!tle t t i , , ) t - O l r ’ tI t el,, ‘ v , - - j , IC U ,’s’ i ’ ,i , ’ - I  Olb t h e  , ‘ ‘:- ‘ ~n~ 1 11115 ’ .

l” i , lCe - n ’ 1 : 1 (1 1 ’  c i n ’ ~~ L ’ ’ n ’, ‘ i i ’ , ’  :n , n r i ’ I - ’, t ’ :  w i t h  ¶, t , r -’  :, ‘- r n ’ n i r - , ’  o:’ a no - I - - ’ ’’-

: - , - C t l e ’ ct o  ‘ t n - h  ‘ - - I : ’ - : .  ‘O w’ - ’  ‘ - n ’ O , n” t  t ’i l t ’ ’ 1 , 1 - U : ‘l i ” ’ “ -C ‘ u - - I  ‘- -i’ ,,‘:~~ h ,

, :et ,  of ~t :n:e n n i , l ’ ’ t : . T I ie - :t e  ‘II ” ’ 1 1 :,’: , ’- ‘Ci ’ c - - : , t t ’ - , ,’ l  ‘, i ’ 1 ’ , t O i ,’,0 A l l  5) 10

t o t - l i ” !  I’ll !, - v - ‘C -el ’ ,: ni t” ’ I - I n t r o ! in w , ’ l - ’ n , : t i ’  l - o L t l ’ ’ s , - : , ‘ -  pi~’i’ : - - I ’

I n, ’ b o i - i , i e  ‘ ‘‘ LI n t!l,! ‘ ‘0, ‘~~~~ r I s - b  00 tile ‘ i ! ’ ’ ’ , 1~ :,~’ .

‘ 1 ’h i s ~ 3i bo t tle , : w i t - h  t , t i ’ ’ l : ’ t’ i lt , ’ ’i’ I n t l , ‘r : n i l ” ,’ ’, I - - i  in 105 ’ ’ ’

‘V - tl , ‘ V e i ’ t l l O l , t .  i t t ’  1 , 1 1  I , ’ W I t a ’ ~i ’ i V  , cli i’ , ‘t i e , ‘ ‘t’ ’ w - ,’ ,l ‘I II I ‘ I o ~ t O ’ ’

i ,,, t t len ,’ iI ’, ‘“ 1’ ,’ ‘V ‘ - t !’ r ’ ’ ! n n ¶ , n ’ ’ ’,’ ’ - n , .  A l t - t i ’ 1- ‘ 1 - : ’ ’:, ’ , ‘r C t O O l i l O i  ‘‘IL , ,’:,

n i l e-n ’ 1 - 1 ( 1’ 51 w ’ ’ i , O i ’ ’ - l  t ,o oH ’ t i , ’ n i i ” ’ , n t  n n , I 1 L L , ’i ’: un , u t !  v - - U : ’  1 ( ‘ n i h

L I I I ” ) .

:•, 14— j n .  l ilt - i ’  “ i n , n , ei. n ire ‘i n: :’ tn t  l e , i  - - :i lot - I-n ,; . Hi ’ ’

I ’ I l t , ,n l’ I” t : - ’ ’ l ’ , l o r,- 1 , 1 1 : ’ ,”! I i  t h e -  n ’ u t i n , , ’ I ,  — 1 ! ,  tO’: ~ - t ’  1 , - i ’  ,u i i :’ I : , , ’ ‘ i t

5( - ’~ ’ ’ ; the ‘ ( r n ’ ,, .: I , t i I i t t , ’ w’ ’ i , n h i j t , , ’ - L I I ’ -  :t n i ’ I  c : i ) ’ ’~~!” -  ~ e

1 ,1: n ’ - , .  ,, l 1

‘tie ’ n n : u n ) n  I t ’:’, : t ~’ 0 ’ : - ’ - l : ’ ’ ’ ’ , I : , ‘ ‘ :~ ‘‘‘ i n , t n ’  1:1 , ‘.,‘ i ’ I ,  -Ii t I ,  i l l ’  I N ‘ 
‘ ‘ I ’

, i n t , ’ ,I i ,~j ’s’ ( I I ,  ¶ , h i , ’  1 , 1 , 1, 1 , ’ . t . 1 - 1 , 1 , 1  1 ) 1 , 1 , 1 0 1 1 1 0  01 ’ - i : : ’ 11 ’  1 NO ,! ‘: 0”’

-i ; “‘  ‘ 1, : ” -

- 

‘ n ,  ‘ h i ’ ’ ¶ w~ ’ : I ‘ ‘ n , i ’ , , . .- ’ -  1 ~~}l t  : k ’ :
’ ‘ -50 - ’ 1 ’ ’  1 s’,r:(- ‘ ‘  l o t ’  H’s i t ’’ ’

‘ ‘ - I  1 ) 11 1~~’ t , h i  I 1. -i l i i i ’ ’  01” ‘‘ - ‘ n ’ : , ’ , ‘ - I ’ , —

in n ! l j  I I n O t  i s I ll IC ~‘ ‘ t I i I ’  1 ’ - ’ ‘ - , 1’ : j I  ‘ ‘b ’ ’’, (” ’ i’ ’ N I ‘ n ,  I” ¶ 
‘0 i l l ’  - I n - I ’  I in - n O , ’

o r , ’  n ’ ‘ - i t ’ :, ’ - :  I - , ’  t h i n ’  v ’’:;  ‘ )  1 V ’ ’ ’3 ’’ j , T h i i , c  I ,  ‘ ‘ 1 , ’ ’ : :  1(1 1 1 0 1  I - v - i ’ t ,L i l

I n  :t n ’ - i ~ :‘‘ , I ’ ’ - - V  t ,  ‘ i i . 1( 1’ ) ’ ’ • ‘ I : ’ - : , ‘ ‘ II 
‘
‘‘ 1 ’’ ’ ’  I - - . ‘ ‘  l i i !  l i i i  t , ! ~ ‘ ‘ 1’

I n ’ ’ ,’ i i i , ’ i t  ‘ t i -  1 : , ‘  - r - V  - i t  n it , 105
’C . A n ’ ‘ r ,- ‘,,, , s i  i t , , - ’ i t :  ‘0 1 ’ ’ :  1~’ ’ ’ ’.~

~~~~



‘i~~~~~~
’
~~~~~~ ~~iPIIU ” 

~~~~~~~~~~~~~~~~ 
r~n

“ilt,:n’ nit -e r ( ui , !  ta t n ’ij ne ’ d ~ ‘“,l i :n , s ’i:t ) is ‘c i , ’hi ~~-I t n ’  t h i ’_ - rie:-in ’e.nt :::illicr’un,

‘t : i , i  t h e  w , ’ L , ’Ut  b’ e’c ,”r ,!’ ” i  t n  C l i ’ ’  , n x ’ 1: l i n ’ ’ - - ! ’ l ” c -r i n ,  5’ - — - ‘ . ‘ I’),” ~ - - i ~~l n ’ of

t h i s  , o i lt  ( c i - ’) :!: u n I t - )  is  t , b ,~,- t t  :on ’ n : - u ’, ’.’ , h i - v  nb  t”c’j’n the -  “ I i  in lii;’

:n e ’ V C I I  I t ’n’, ‘ b i t >  ‘,‘ ‘t in l t :  In  l i i i , :  . t lx.  T h ’n un ’,,:’ ! t i l l ,, ’ ’t ’ I ‘ t I ’ ’ ! ’ ,’ ‘ It ’ ,’ t ’ ’, ’n n ’ - V I ’ -!

‘ i’
,,

:’; t h i s ’  t -otti s ’.: ‘ I I:, ! r ,,’t n i i : i , ’ ,l C u ’  po: :’ible  -u~n e i l l  Cli ’s ’ ,’! in , ’ no ’ ’:Cl I:,!!’

‘ ‘ ,l i :’ , ’ ’t i t , ‘ - , - r l ” , ’ n i t, l ” I t n - ’ O :  10’,’ - ‘ ‘ n - n C ’ ’ !  ‘ o th e  r i ’ ’ n t : ” :n ’t  - . OCI ’,l “ ‘ I ’ - , ’ ’ ’ I , ’

t I ’:’ ’ b i t s - ‘Il Fo r:’, H 0 ’ — ’ ’ (lion ” ’ A ’s), w i t ! , ‘ 1 : 1 1 ’ ‘ l I l a ’ s ’ - ‘ n t ’ - - t i

:1:: i n - H c ’ i ’,~~, I !~, the r ’::’,i i t :  - n I t ’ 1,li , ,’ t ’ ~ - ‘~, -‘ ,~ ,roi I ’ i l t e r ! t .  I ’ - : ’ n ’

‘ ito ’ ‘,h ’ ’ o ’ ”,t t ” :’e- i  - , ,  i”~’r’m ‘ - . ‘ ‘o ( F”i , ’ ,v ’  A ’ ’ ) .

0) 1, 1 ‘n. ‘I ’! ie we- i ob :L  - I ’ - “0 ,‘}~ ‘ ‘o n , ;  3 , -  ( c o na  1: ’ i n  - -:1 ’ 1— -: : -~ t t I  e:’

i n n  o’ ’ - - v t ’ ’ h  t o  t b ’  ri’ ”s r”,:t - ‘l ’ s!’ ~~~ ‘ - ‘- 1’!’ . ‘ ‘~~~~ ( i ’ i , ’no r” ’ AI~ ) .  A l ’ ) — : ’ , , ”

0 1 ’ ,‘l ’oit’  W ’i , ’ ’r ’ I:  i’’ ’Io ’, ’ I  i l n f ,  ‘I I ’ l l ” :! h - , ”~k ’ ’n’ ”.ni ! ‘ - ‘ ; n t r s ’:” t ’,, - ’ -,h

1 ’ , ’) ’  ! ‘ ‘ et ’:n inwt i on of  - I L : .:, ’ L v i  , n ’ , l i - ! : : .

A l l  ‘1 , ‘:i l’ ’c ’ ’, ’ ’ - ,’ i1: ‘ i , :n ’ i n ’ s ’ ’ ’d n’! , ii!t ’’l!’- i - - I , s: i t h e  r’ ’ ’t: n n ( l n i l o ’ : 1 ’ s- —

‘n ’’ ’’,’n’ - ’ ,,l t,.o a - — r ’ ,- !’io ’-’ ’i 1 . 1  i : n - I  ~‘t ’ O; n ’ l ’ ,’ t , ’!’0’ , i n l l , t  1 - t n  of  v ‘ I n s ’ ’ ’ in ’

s’ - ! i : n , , ’ n t , t i  l’ , ’l ’i :i I I t I t , , ’ :n’O , I V ’  W’ it . e ’ t ’ . P i l x i t - ’ - h  I - ‘00 m l  ‘o i l ! ,  b i : t i  I I ’ ’ !

- I ’ , C hi i ” ’ ’ i , ::~~’ l ’ ’  j ,: - I I : : :  ‘ n ’ :’ ’ 1 i i i  a d r i n k  :o ’i~ ‘- r n ,  I so- , ‘ I , ’ - 1 1 1’ - ’ [ 1  O n

l o .  tO O n: i -v ’ . - ‘ ‘ I - H o - h  ma ’ ‘ ‘ 1 1 0 1  i:; -~’v’~ni~ - !i i ’ ’-! ‘I:; I i : i ’ ’ v ’ ’ i  ‘ !, ‘ 1: 1 1,11 . ’

1200 1 r i t i , ~ r ,  i . n  I t ’ ’ t: , s: ’ ’ - - : ’ n ’ ’ : ¶ o a ‘ ‘ t i ’ ’ )  - ‘n ’ ,’i h t i n i ’ , ’ - l  - ‘ ‘ ,‘ i i ’ ,n ’ n ’ ’ 1 1 . 1 ‘ 0 1 w - i  5 - ’

:‘‘ t , ’, i ’ ’ ~ n ; ’ . The ‘0’,’i” W tI ’ ‘ ‘1’ i:: t n i ’ ’ m i  !‘‘, ‘‘ I l b t ’ ’ !  (‘ - :‘u t ’ l - ! : - - r  n ! , i n n ’  t 1 : ’ ’

‘ O W ’ l O l l  0 5 ’ I’ i ’ (tl ’J ’ ’ ‘3 ( 1 ,5 1’ i t t  - n ; ’ ’  t i n t  , : n ’ ’ - ’i s : ’ ’ni ) , n m - I  t n t ’  s ’ y l i i 1 ’ i e - t ’  w’I~~li

, n r u : ) !  L ’ ’ ‘ o i l  1 : i r ’ ’:o- -v  ‘ ‘ I ’ d ” , ‘ ‘ n o’ ’ W I t ’ ) ! ’ ’ - 1 .  ‘1 ) 10 t n  t o x  I!: ,o ’ , ’ w i - i , ’H of

sol i - I s  i :; ‘, ‘ ‘ i ,L c u I ’ C  - - I Cr ’ ’’::, ‘ n ,  k : ‘3 : ,  w’ ’ i ’ ’l : ’ :: ‘C I

i t  ‘ ‘~~~~~~
- ‘ - ,~~~ , I n ’ ’ ’ ~~

’ , ‘ ‘l w i t o , ’ n , 1 ’ 1 n ,, ’[ I I n ’ I : :  . ‘I ~~ ’: ‘ ‘ : : . 5 ’ ’~i ’ h ’ ‘, ‘ , ‘ t o ’

‘: - h ’ o ’ i I 0( 11- — ri 1 ‘n” I c ’ ‘ C- -v  ‘ I , ’ -  I ;  ‘ ‘ ‘ ‘ ‘ 
‘ ‘:‘ wh I

I ’o h l , ’ w . : . I ‘ h o ’  , ‘ .‘:t , l :’ , ’ t ’ , ’ ’ !  w ” ’ i ,- o i ’, i n ’ l ’ ’ ”-,” ’ ’ t ;  1 ‘[‘C I . 5 , ’ , ‘ 4  5 ( l u — i : , I

‘n ’’ : , ‘ , ‘ ‘ j o - i . ’ ’ ’  - I ;  b e l  -w I o , a , ‘ - ‘ :— :t, l - ‘0~~’ ) ’ l ’ ) ’ ‘ - . , ‘ ‘i~ , t  I n n  ‘ I n ’ - ’’ ’ t ’  I t , n i t t  ‘ i ’

‘ I t - n ’’! I I t, f , 1 , 1 - 1 . 1 i n  ‘i I_ - n ’ ‘ 1  ‘ ‘ - ‘ 1 : 0 1 1  01’ t i ‘‘ tO’ 5 - —

A ,:; “ ‘ s t i l ’ i i ’ I  ‘ i u l ’ i : ’ ’ ’ - ’ l ’ - ‘nt l ’ , ’ i ,  1:: ‘ i - I - I ’ ’ !  I -  ‘ - o - ’ n ,  , ‘ ‘u t : t  l o ’ , w b , i - ’ b i  I : :

1 :1 l n ’ ’ l b k  “ , i , ’, ’ ’ t ’  : t i ; I  W ’ L t b ’ ’ -i I t - k. i n , ’ - l I t: ‘ 0 , 1 1 ’ , ’ ’ . ‘ i : —

‘- [ i l ’ ! w’ I ’, ’ ’ n ’  1 ,  ‘ : ~~ , ‘ ‘ ‘ - I C ’ l ’ t ’ i n , ’ ’ ° !l’ ’ n ’ n ’ I ’ b ! ’ ’ -  ‘ ‘ ‘ t i ’ h ’  l l ’ ’O h ’ v ’ I .

‘ ‘0 : 1 1 1 ’ ’  r , !  n’: ‘ - - I  C r I m i n i  I n’ I y ’~ i n : - ’ I ’  , ‘‘‘o 1 - i ’ , ’ ‘ ‘ - I ,  1 — I ’ o — ’  t n - I

- ‘ U ” — “ I I j - ’  ‘ ‘ ‘ w i t  - I r ’0 w ’ t  I . ‘ o v ’ -  ‘ n ’ ! I ’ -  “ ‘ - 1 ’  - I  ‘ : “ I I n I : ,  ‘ n ’, ’ ’ ”  ‘

lb

‘ a’— a’ — ‘~~~~~~~~~~~~~
-—-—“ - -- - ‘ a’ - — -- ”- ” a”



- , - nt t n o , ’ ,i

N ,’tc; ( N)  ,l, ’ , i , ’ t , ’~ 1,01 j ona I St r~ ’ ,am ‘Ci i Ii i v  Acc o unt ing N*’ tw s ’ rk I NA S ‘ ‘ n A n  I
* See Table 0 I , ,r D i s t r i c t  ,i bb rev iat l i ’ ns .

*~ S t a t  I , ’n~ are l i s t e d  in order ‘‘I I , I , ’ r , ’ ,,,. i l n o n r i v e r  ml l , ’ ,i g,’ i , ‘, ‘, mout h,
( S h i n  1 ‘f

-, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘.:~~~i~~~
’ 

_ _ _

t ’ L l i s ’r t h i n ;  :1’,,:: 1 : ’!, ’ ,! s: 1 .:s ’: . !,:ts ’~ ; ’, , i ! , , ,  ‘ n - r e ’ , 1 1 ,n I— l a S ’  -~i 1 : ,  ,“~ ‘ i i  to

- ‘ —nn , L ‘ - “ ,~~‘u’ ‘~ I t i ,  t!,’’ , ’ ,-:,, ’ ;I : n i: ,  - tn, ”t ’ ’ri’ tl ‘c’ , : i n ” ,l j n , t  j  ‘0

be:mk s ,’ n ’ . All n A v e  i — e n s , , : ’ : o r t ,’ - ‘ ‘ n —  :t ’ ’ s’,I ‘ i r t , i  ‘.‘t’,’l , ’’ , ’, ’ I ’ , - ‘2 : ’ t, s ”,t’ s’:t

1:1:1) i ’ v e”, .  ‘j Oe’ wel ’t i ’,, n ni l ’ , ’ :~~
‘, s , , ‘~ i ’ ’ n , ‘: : ‘ - ‘ t ’ : ’ , f t ’i  ( F i n n ’ ’ A l . ) , ‘tb , ,l ’ n , - ’

com p u t ’ ,t I~~:t , t ‘ i n ’- , ’ n m ’c- : - o n : r l ! ’ .n h i , ’ - I  ‘0, t 1101 n i ’ ‘ ‘ I .  ‘ ‘ st ’  1:1, ’ —: 1::’ ,- : 1 ,  n I !  , n ’ Is , n

c u t ’ .” ’ , n il ’ s: ~~I , o tt e J  on i A - I ’ l l ,  1 , 3 (Fi ’ui” A5 ).

cc ij,n t.io: , on ‘“Out”’:

A .‘- ‘t , ’, ; - ’ ’t , i , ’ ! — ’ ’ ’ ,u i : n , - ’ : , I  ‘~~i t ;’t- ’ ‘,n,!’’ ,’, :’ ,- ”,O 1 :0 1, 1, , ’ r s ’L ’ ; ’ i - ,’:, t , : ’ 3 , ,”:l

‘‘
~~‘:‘ ‘t:!’ , ”I— :~ ’di:, e tit L’OIbC ’,’lt ’, !’’ It ’i ’” ll ‘ - n , t  : :ie - :l , ’ i:’ ’ ’ ,i 0:- I:’ ”’ , j .~ cOl on ’ O n : ’

‘ l i i i ; ;  i” ,: l ’ i t , i - , ::: I:: o n ’ :  i i ’ ’ :  S t, :,s ’ ,,n , ,~:’, : n i ’ - ’ t  ,I e ,ill: en, ’ I ‘i -I -oi’i , ’:’’ l’te ’.I I, ’

t u t n , :/d no ’,’ )  ‘ tn-i 5101,11 Jn~,il’ ,’ , ‘ ,i:’”I- :’, - — ’,s’ ,’, ’ t’ - : i : c!t a i ’ , ’e n it ‘ I , ’  l O t t i e  1>eCk

n - i  intent I - i i , . ‘Ito ,’ i:, ! ‘ ‘Vt -
- I :‘ - I C- :‘ L I , - ’ I ’ , ’,’: - ~~, ,-,‘ ,‘ , i — n ! ,  ,“n: I;

,ll Jcl, ’ll’ O,’ , i - u I , n , --I , : - -  I ; : n , ’’ t , ’ , 1 , 1 ’ ’ . ‘‘0 , - - ’, t i : ,

I ’ n t t , n, n’ ,,’ : - - i t ,  ti ~‘:‘ - - ,‘ - - b ’ ,i:’’- ,’

‘‘i i I ,’ .’ v - s I n  ‘‘ , ‘ : - ) n ’ :s e- n i l ,  I ! n : s ’ l o t i ’ , ’’n ’ , ‘‘ , ‘ - ‘ , t n  , ‘ ,n ,  ‘ n -  n o ! ’ , ’ , l — : ’ ’ ’- l i ’ ’ , ’ I, ’ -1 :,- ‘ ‘

Cs’ s ’ ion , s n , . !  s;s ’:sn, , n n i , n : , ,’ n i - l i ’  : — , ‘ - “  t i n e : , !  1-os t ‘ , : ‘, ‘ ; ‘ o : -  1 j ,n n, s ,’! ns n in ’u’ , i l ’ :  nc- n’

e a ch i  ‘so ’,’’:’ ‘ ‘ ‘ - n ’  i :i Re t’s’t ’ ’,’t ,, ’ ’ 2 , 112 ‘ n ’  A ’ I :  s:i , ‘ x ’ e ’ n , n - l , - o ’~
- 1 ’ ’ ’ o , A I n n , ’  ~u 0 l  5 ,111 ,0 :, l ie -  n ’ “ - o n ‘ ‘ 2 ‘i , - b :I l i ’ ,’ > , , :’, ;s ,!”C I F - ~’ nil, I 1 - s r i  -jon i s ’

N i t ’  :‘ — : - , ‘ , L ; ’ : m iCa. 5 - m i  - j i L l ’,’ 1 i : - ,’ n , n ;i’ - ’’ ’ ‘oat ,- :  : , : ‘ ,, ‘ n i l : ’ ’  n o :  ~~~~~~ i t ,

his -  n ’ : t ’ , ‘ t,- : , ’ ‘I .

I t t’ al 1:11 ’- ’ ’ ‘n ’ , ’ , ‘

A d d i t i ’  ‘:1 1 I I:: n ’ - ’ : ’n ’ , ’ t t, i - - n t - n t  I l i i ,  :1 ‘C. l O l l  ‘‘I I , ; -‘: ol t , : m i m i ’  ‘ - t n ’ :

i l , : !,  ‘ let , 1, -i t  l i e -  ‘ - - ‘ - t n , I ’ . ‘
‘- . l o x  0, 1 ‘(s i l l  “ sI

t ’ni l I t , ’I L , I, i! , t, Le - C ‘ I ’: , Ai ’ ,’,:, ’ .:’t_ : ‘ ,‘
~

‘11



‘ “ ‘ ‘ - ,  i t ,.5,,,,, S w , , , ,  ;‘,,,~
-, 

l~~ 5lJame s (S. O a k , )  0 ‘ , , l ’ , , , S ’ t l i ~~d S .  n t , ‘1’ . :5 ’,)
)(‘,‘,,t bn, i ,- -t’ 

—
~~~~~~~~~~~~~~~~~~~

N ie :  I N )  den, ’1, ’~ N i t  I, ’ , , , , l  St  r , ’ , im I l u d i  i t y  A ,’ ,,’,t,, t i , , ~ t i , ’ t w , , r ;  I N A t -I A n ) ,  I - ‘ ‘ ‘ 1  - ‘t 4 )

-~~~ -‘a’— -
~~~~ “s ‘ 

- -

/ s ’  ‘
~~
. 

~~ ,, “I

~~~ 
1i~~~~J/~~~ 

~~
, !~-

~ 2/~~ ’~H ‘ 

: ‘ , , :

5, “ )
~~~~~~~~~m \ ~~~1

”

- ‘

:T 
~~ ;

‘

~~~~~~~~~~~~~~~~~~~

“
.
‘
.: ~



- 
:~~~~~ ~~~~~~~~ 

- - 
a’- -a’—- —‘- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ T~
’ “'

~~

‘ T~ 
“

~~ 

‘ 

~~~~~~~~~~~~~~~~~~~~~~~ 
‘ ‘

~—;EE : : : ~~~~:: ~~~~~~~~~ ~:
~ i ;;i.~~ ~~~ ~~—~~~O~~” ( C1
~ 

,- i~~5~~ C ‘I
:-;-

~~
- • “-

I- ,. “ ‘

ug

~~~~~ 
-“ 4

- a’

.11
01

I0

(i4~ 
~~ 0

.~~ j o ~~~ b’ 4~~~~
!~

z I~ :~~!
0~ I.. - -. -

i- I-’
— . ‘ “ t o
— ~

~~
~ —~~~t 

. .

I~J 0 ( 1  
‘5 1 1
C e-

!! I’~I~kI I ,‘

c — ‘ r ~ i i i ip 
‘ 1k
5’

Li,j ~~~~~ 
,

iii,,

H
I— ~~..

_~~~~1-
_

0

~~~~~~~~ ~~~~~~~~ 
- 

-5
-i ..~ 1 ,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
0

~~

”
,
’

0~• “ i  , A ,
— d —
0~~~~~~ ri) I 0

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ - - 

_________



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  a” 

- 

““

~~~~~~~~

‘ ‘  :‘i
~~~~.

~~
1111

’T’ ‘~~
-

I —  - 

‘

I

t ’ - -,a’-- - -
-

‘
~~~~~~~~

‘ - a ’ - - a’ ‘ -a ’ -  - - .  “-l

L _  ,~~~~~~~~ ~~~~~~~~~~~~~~~, , ,  - - ~~~~~
-
~~~~~~~~~~-



- ‘r ’ -
~~~~~ 

_______ .a’ - -a ’ ‘-a’-’-

-

SWD ~~~~ 599 S W’ L’ !, .48, ’ I A T R Y
25 J i ’ ,) 1 5 5 1

, A ,~’, 1 L b S i C
S~ L ( iHo ,IT  SA~ PLE5

i i 
a” , n t — -

Date T e 5 te d _,_,,~~O’,,~,,r : ~~~~~~~~~~~~ S a m n t e  ao . _t,,, 1 - 
—

)G)UL SAMPL T 
“ ‘ ,QI1SQ,U,j,,~ l~~ i_ i,~OES inA LiL _

(A) Nt . Samp l e & t o n t a , n~~~~ _ , , ,  ~~~~~~~ (D)  ~r iak e r_

(8) Wt. C onta iner _________ “ t, ’ qm ( € )  ~o I .  t , , e r  Water
________________ c c

Cc ) cc . Sample (wa ter , Sed .& Sa l ’ ~~~~~~~ (F) WI. Beaker & Sa l t ’-~~ ‘ O_g:_

(j) V o l . P ,v er Water & Sed -~ e~ t ______ 
(G) N t . B e ak er _~~~~ ~~~~~~~~~~~ 

/ 
—

i n gradu a te - 
,. —‘ -

~~

(k) v o l • Sed ‘me et = (N) 2.7,,,,,,, - _2 lt ’ l_ cc 
(t) wt . Salt _ _____________

~~~~~

C’a’

~

=__ :

- “ ,_ ( I )  Nt .  S a ( t  per cc R o ver W ater
,,,,, ~~~, :1, .-,, ‘

~, ‘s’
(0) V~ l • River Water i n g raduate , , , , , _, , ,,,~~ ~~ , , CC  --a’

PIPETTE A8AI.YSIS “1
( 8 )  (0) (P 1  ( 0 )  (R )  n~~’ (1) (U) ( 9 )

Cloc k E lap se d Fa l l Beaker Wt . wt . Beaker , W t. Sa )t & N t . ,
Time ‘t im e cm M o . Beai ,er  ‘a l t  & to’ d ,mevt Se d ,men t Sediment F , ne r  0. ” 

-—

) . U ~~~. 7.2 f ~~~~~~~~~~~ 
‘
~‘ ~ ‘1’-’ L~ii~, ~~~~ • os~o

_______ 6 ‘ 1 14 .5  ‘ ‘ ‘.1 ‘~ -t I - .,‘ ‘ ‘ —, ‘ .- .0(97

____ 30 • ( 1 . 8  , 
_____ ~~~~~~~~~~ .0079

___ 
2 Hr 9.1 k

’
,
’ 

~~~~~~~~~~~~~~~ 
‘ ‘ , 7 ‘ ‘ ,P , ~~O35

Remai n ing Sa spe ns On ‘~‘3 “ °“ “ - ‘ ~~‘ 4 1 1

~l ~~~~~~ ~~~~ (N) Total N t. set me d . ge C- - A

~~ ~~( ~~ 
- (  

~~ — 

~ 

0 -~~ 
~~ / /

~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~ I” ,Td 
-
d ‘ 

~~~~~~~~~
It. S a l t  in each beaker , ( s ) - ( T ) ,  ,(j_~~~ ,L ) ,~~~ ,C f u j i ’ . ~~~ ~ F l r o e r , ( U ) .  T)~ IOO O

~i EYE A I I A L Y S I S
(w) (~)

-
‘ 

S i eve  S i z e  It. Re t. ~ let . ~~Pa1,, -
— 

(w ÷ ‘ ( M ) ) . I o o  / ,
3 ____

1 ?
-~~~~~~ c~ 

,, . - .~~ :
- - a’ -

_______ -~~~ 
- 

- - — “ “ - - - —‘— -a’—

( N ) u l OO ‘ — “a” C ,,,Z
Sed ime nt Con cent rat ,o n of 0’ - , ~~. Sc ,mp le = —-— —-‘- - , ‘±‘

~ l’~ , _ ~ b~ It.
( C )

S o l a bl e Salts Coitei ’ t ( i l ~ i o ’- 
= . .  

- 0 ’ — --’ ‘
~~

n ’ ’ ’ ’- -  .
‘ .‘. ‘ ‘ I’” ‘ , n c , :  ‘ ‘ ,‘ ‘ ‘ ‘ ‘ ; i’-. . ,

- n , ’ , , ’ I ‘ n :  ‘ i n ’ , :’ ’ -  I

___—a”--- -‘ 
-a’-- - -  ‘-  “a’--- ’ ‘

~~~
‘---- ‘ --- - -- --‘a’ -a’ ’-



‘
~

‘:U
~ 2ST~~~-~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘~ ~~~~~~~~~ 
5’

‘an

1 ’ ~~~~~~

- ‘ 1~~TT~~”~
± I I I I I I I I I I I ~~I~~~~~~ I I I I I

7 ~~~~~

~ti~T:1
o 

I

= = = = : ‘
~~~

: : ~~~~~~~~~::~~~~A :~~~~~~~~~~~~~~, ± I I d  — -.---
~~~~~~

-

!~~ EEE ~EEE± t I~i ~~~~~~~~~
t ii

~~ ~~ 
~~~~, ::: ~~~~

: 

9

it H ’  ~

‘

g g j R0 ~~~~~~~~~~~~~~~
0 2 0 0 5

I M B I l M A S i J P t j d l ) ) I J d  
, __  — ~~~ &~~ n , , a -

‘a’-:1-5 - ‘ —
~~~~~~~~~~ 

-

- ‘a ’ - ‘-‘ —-—a’—



~~~

,- ---a’-i’
~~~~ T

a” ‘ 
~~~ 

-‘
~~
“ ‘

~~~~~~~~~~
‘ -

~
- 

~~~~~~~~~~~~ ~
‘
~~ Z 

“—a ’ ‘

~~~

—‘ — ‘ -

t \’e - k i 1 ~~~k I, ’, - n \

- - , : ,-. 5, 1 - , 1 , ’ , - ‘ , , , i’  - ‘ I ‘4 , , ‘ , , , , , , , , , , , n i ,  ‘i J L  ~ , ‘ -
SI,, 55 ’s, :, t,~~I ” ’ . i n , - 5 - - - ’ , ,t, ’ — 0 5 5  O C t  t , ’ d  : - ‘ ‘ l ’ O ’ , t i ’ ’ I ” , ,’,  1. 1’

51’ ‘iou . , ‘ ‘) ‘ ‘ ‘ :‘i ‘, ‘

~~‘ ,,‘ , ~ ‘ . ‘ “ ‘i n e ’ , ’ ~0\ 
, ‘. ‘\ ‘ ,, n ’ ’ ’.l  ~~‘ ““ - ‘~~ ~~~~~~~~~~~~~ ‘‘

:1: - - - 5 — 1 1  I S I ‘. 0 , , - - ‘ Iin!’’ ” .k ,-m ‘ — I t  I , ‘. : t ‘s. , ‘ i i ’ , , - , - ‘sb ,,, n S s ’  I - ‘, n -n ‘‘u — ,- ’
~~~‘ n-

~ - “  - - I , ’, i : u ’  I , ’  - ‘, !L  ‘ ‘. A l  1 , 451 — i n  ‘.‘ 0’

I ’ ‘ : moo ’, 0~~3 - . ‘, - S , ,‘ - ‘ ‘ —
1 ‘0 1 1, ‘ I, i,, 00’j - o, : ‘,-n , n o ’  ,,- , I

i . o , - , ,  ‘, :s lo : ,, ‘t,, ‘I,”b , ,~~~,., , s, I, ’
‘5 ‘. ‘ 0.1,1,’ , ‘ ‘ ‘ ‘~ ‘ ‘ - ‘ ‘-

5 “ ‘iOU - 1’~ i. ,,0 -,i d i , ’ is , ,‘. ,,, b-n

S i .  ,, , ‘ t:,,-,,,o ‘. ‘-‘ I , l t ’ ,I1 ‘. 5)
I ‘. 1 ,  - n  1 ’ ’ - -  A ‘.-  im ~. , ,  n ’, ,
o ~n— :, 1,. n ’ 3, ’ , O  - . -  i I ’ ’ ’ a’ ‘ -, , ,, ,- .0

‘0’ , ‘ ‘, ‘ ‘. 5 - 3  ‘4 0  I I I ) t 2 0  ‘,::,,‘:- toO ’ s
- ‘ l i t  n o  I - :  t -~3 0 ’ O  .‘I- ’ 58.1 ’. ‘1 ,- - ’  ‘ t , 5 n ’ o

0 8 5 , ,  5,) ,‘ i ‘10. 5 IS , )  ‘.,‘ , ‘ . ‘ , 0’ 1,’ ‘- ‘.0’
- 0 ’ - 1 I s O  ‘ “ (00 0.,” 1’- I ,‘,‘ ‘0 ‘07 s t - i , ’

:4 s..u, - 5,, t i ’  ‘ ‘ - ‘ 0  t i ”~ . 0 0  ,
~‘ n  0 50

S ,‘ ‘ ‘A I -‘ ‘ ‘ -“ , bbv ’ i O ~ o
15 ‘ ‘‘ 0. 10300 -2 . I i - , 5 8 ’ ’, ’ ‘ - ‘II 1, 0 ’? ” ’

0. : j -  ‘ . 0  .120 5 , 1 0 7 1  0. I~ 7’,, 1 - 7 5 ’
it ‘ ,,, ‘ 1 5’ n ’ s - ’ - I 0,10 ‘ 0 8 , 1  ‘ ,, ‘O ‘‘ I t . ’ ’”
nO 3 . , ’  , .‘ :  1I0000 - I sn :- , ‘ n ’ : ‘.

5 1 1 5  ,,, 0’’ i - , , ‘) ‘ , ,‘ .‘ ‘,‘ 0- 57 1 — ‘ 10’ 50
0.03 , Is : t I ’ . - 0 - 0  ,‘ ‘ 3  ‘ — ‘ S  ‘5 :  51)

‘v , - ‘, n ‘ - , n n ’ J sn ’ s, :  ‘.,,- 50

1 , O,l~,,i,) ‘5 ‘‘“ ‘1 ’- .‘ ‘ I) ‘ S ’ s
it  .‘,,,, t I , , - ’ 1,’t , 1) ’ ’~v, ., ‘ ‘ ‘

‘.110 ‘ 

- 

.15’. ‘ ‘,, ‘ 0 1,~’ 1 ’. ‘u i  4 , 0 0 0  ‘- 1) ‘
- 1’ .” 0 .78 4,, ,7U

- ,‘~~, I i ’  — ,‘87’ ’ ‘v’ I S O  ‘‘5 ,, ‘,,u ,
/ 1  ,, ‘ - i ~ ‘, , ‘ ‘.‘.t 0 .1 ’ ’ 153 ~~‘ , ,‘ ‘  I t , , ’ ’ ‘ u ’
.10 I ’ S - i ‘ 0  ‘~ ‘U o o : - i u  , . 31 ’ ’ ’ ‘ ,~~‘ - -  ,
a ‘ ,‘ -i ,’Oa — - ‘I — ‘ is I - - - -  n - 3  - ‘ i  ‘ n  n, u- , —
31 ‘ 5 ’ )  t ’O ‘ - - ,‘t.’ .’ , , 0 ’ , , J - ,  I’’~ 1’ ’ .”  ‘ . 700 ., - ., —
to ‘~ “~ - 50 001 1, ’ —— —— —— .. 0 0 - ‘ 5108

S U s  3,0.1 - ‘ ‘ l t d - I ’ . 3 ,11 ‘ ., - , u ’- ’ i t i b  0’S’ 1110

5’.-  U ’ ’  I 1 1 i’ 0” ,  ~~~~
C , ,

o’. ‘ , , n , i m , ’ , t  ‘~~~U ’. - N 5 ‘ED ’ ‘, ‘ “ -  ‘I’, C N - ’ ’.

‘Al “ 0 .  1 n il ,,’ n N ‘o :- ., ., 0” 4 I - i  5 ( 5 0 5 ( 1  1 , 0 ’  1 1 1 5 1  ‘ A b S  0. 5 C 5 0 ~~- ’ I  ‘ 5 0 , 1  ‘. l ’ l ’ ,! “#~ ‘
54’ I I ‘ S t  “ - - i i  - ,~, 0 0 ’ I I - - I I  ‘ I, ‘ ‘ - N I - ’ ’ I F S I ‘ ‘ ‘ ‘1 4,

- ‘- ,,,‘ , i ts --o h ‘1’ ’ i ’ ’-~~ ,, - :- . , ~ , — ,,-o
- ‘.‘.‘. 1’,,’ ‘ ‘‘I’ S I 4 , , , I I 0  ‘ ‘  13,,’- ,, ,  5571-51 I I-

550 10  ‘‘ - “ ‘I-i ‘sUe- 1,) i , , - , , , - Si,, ,~~, It , ’ ‘, , — ,
‘0’ ‘5 5 11. 0 10,1 -100 3 d ,  :, ‘ , ,, ‘ - ‘, ,‘ .,,‘,,

lu 1 1 1 1 .’ 1, ’. 30 1.’ ,, l ’ ’ ” O - ’ ‘ 5 4 0 1  2 2 0

51’ , n o  ,‘ .‘ - ‘4  n n —  0 ’ ) ’ ’  801 t’ - 111000 2 5 , 1  ‘‘ I’ 7
1 

I 
8 

1
s ’ I, ,, u , ’ - - ‘ ‘ 1 4 4 0 1 0 ‘‘ i , 5” ,lU 15100 1 340 1’ 51

1,i “ i - ‘  1 , 0  ,‘ “, ‘ 1 , 1 .0000 ‘, 1 ‘4555 1”’. , - ‘ - 1

i i  -51 -
‘ I, ’ ,, i ” t ’ . :  .10,0 ‘4 I’..,4b0 .‘ l ’ ’ ’ ’ ’ls ‘ ., -

1. ‘ ‘. 0 -n It ’ - , ‘ , - - - ‘ - :. 1 , 0  4 , ’ h Iss ’ ,‘ 4 ’ , , , , ,  ‘ - 1  - ‘ ‘‘i 1)
0 ‘1 , 1  1 1 5 1 I i ’ . ,,‘ .40 o ’ n  ‘ 2 2 3 , -- ’- , ’ 5’ , ’

1’. “ ‘ 4 ’  - I - ‘ ‘ 9  I I 0 ’~ ‘u 0’’ 0 ’ ,,0 .51,300 ‘- . 1  .-3 i 9
‘ 14,’ ’ ‘ . I ‘ ‘ 0 ’ . - 2 7 1) 1 4 , 1 ’  1 9 2 0 1 0  ~ , , ‘ ‘, -‘. :

1’ I I ’ S ‘, - ‘3 ” ’  9 7 1 - 0  2 ’ - ’ ‘ ‘ 1  I C ’ - -  - ‘  ..0 , ,‘ ‘.‘07, 8,
-. ‘.01  ‘0 0’ “4,1 ,. ~1 4 - , : , , j  1 7,5 ‘ , ‘,i 1 7 1 1 0510 ‘.8, , ‘ ,. i Q q

1” ‘. ‘ ‘0 “0 ‘t o . , ,o,, , - -  n ’ . - :‘ 0.0 1 ‘8 ,5 ’S  0~’ “‘1 ’ )
19 ~‘o 50 ‘ ‘- ‘ i  s u I t , ,  I on ,‘:‘.‘~~ i ,, v — - - ‘.2- ’
20 ‘1’ - ‘3  4 , , ‘ 8 3 5  “ 7 ’ , 0 -  1. ’ ’ t o ’  ‘ , ‘ 1 ’ ’ ’ -  ‘ . 3  t’~, ¼ 0

.1 ‘ P - i l l  I ’ . t , ’~~ ’’ ’ ‘ ‘ ‘-2 00  1 1 5  1 5 , 3 1 ’  . 5  -
1 ’ ’  0 ‘oo :1 - ’’ , -’ ‘- ‘. - - -  1 1 , ,  t ’ - -  i ’ , ‘ - ‘ -- — to

.3 l’’UOsli) 0’,) i , h ~ , u , , 
‘,‘ 0101 I t O  1 , ’ , i S  :, ,  . - ‘ ‘ -

- 

‘i-
2.. 1’.’. ‘

- 

050 1 i5i38I1 i,,TIj ’ ,, -, - , ‘“ 0.. - ‘  . - u :  I ‘ ‘ . 7 0 , ’
.1” l ’’- ’” i i i ’ l  1 . 1 1 0 0  ‘ 4 ” ’ ’ , ‘0 S R . . 0 ’ ’ 0’ . 5  ,‘

0’ 1 45)0 3 , 1 1  11, 4 ,‘‘i ’, ’ ,  - P 0 5 3 ‘.5 - ‘ ‘8
1 3 8 ’ -- ’ ‘ -5  1 ’ 2 , ’U ~~~~~~~ . ‘ -i ,’ ’ . ’  ‘ i ’ - ’ ’-’ 0 ,’ . ‘ o o n : :  4 ,

1
. 8  u t  “ ‘  4 7 0  :‘. s ’- ”, , ‘ ‘- “ 7 ‘ ‘ l b  2 3 1 ) 0 0 0  ‘ Ui ’S’
2” 0’ I’ J U  ‘ to ‘, “ ‘ “  ‘ ‘ ‘ 005000 0’ 3 5 5 ,’’ ,
O ’ I  1 i ’ i ( ~ j I) ‘~ , h i , , , , - .  ‘‘ ‘ - 1 0 7 ’ ’ ’ ’  10 ‘ - ‘ -“-
31 L I ’S  Oil) i ”  S o n  ‘ ‘ ‘ - 19 2 0 0 0  ‘ ‘

7 1 1 7 * 1  .‘ 7 S , 0 , 1 l l  — ‘  l i - - .’ v’i .5 5 9 1 0 -  ‘‘ 1 5 4 0 . 1 1  “ l ¼ b 0 ’ ~1) . _

I~ i ~~~~ ‘° -‘ ‘ • - a n ts I , ’ -  ‘ 
‘ s’ n i t n t ’ ’ : , ~ at  a i , ‘ I, t . 1- - ‘ ‘ - , . A ~~~~~ ,:o: ( i S ’  ‘ “ ‘ s

Wa ’ - n (I ’ n - n ’ ’ a t  ‘1 1 - 0  A i’l’, rc , t’,as . I ‘ 
‘ 

. ‘ I I ’  IS , t ,  i , - ‘, . ‘~ 0 , - n t ’ ‘- ‘ tn ’
* I - ‘ ‘ ‘

-a ’ 
—a ’— -a ’- ~~~—~~O n , ~~~ - -~- - - - . a’--’ ‘a ’ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ ,,  - - - - -



-a ’- ‘
~~~~~~~~~ T~~

”
~i~~~ 

‘

~~~~~~~~~~~

“ ‘

~~~~~

‘“  

~::::. “i “T’~~ ____

‘ ‘ - ‘ s , ’ 1115 . 8 0’,’ t ’ .

‘ ‘ ‘ 1 ”  8 - , - -
0 , ’, ’ ‘ “ , f l ) ’ ’ ‘ ‘ ‘ ‘  ‘ 0 ’ ”  i -l ’2 (7 ‘ ‘  ‘ ‘ 1 ’

0- 5’ , ‘.0.’.
0, ‘. ‘ ‘ , s- n- I ” - ’, ’ — ,, ‘, ‘. ‘. ( ‘ I a ” ’ , ’ ‘.‘ I ’ , 5 , 5

I- n - ,t- ‘1 ‘0.’!’’, 1 0 - - O I l ‘ S I - A ” ’ ’ 0 5 1 ’:,, :0. ‘‘5’ -S 5 1 ’  - ‘3 ’ - ’ ~ 10 ’ , ‘, n UI

I 0 s :  o ,9o, 0 ’  31 “ I  ‘ ‘~~~‘3
’ s - n ” 7,

0 , - , ‘ , . 7,’ ” “. 0 . 5 0 ’  ‘ 0 ’ ’  , 2 _ n , :
- 51 ‘ . 1  ‘ i ’  ,‘; I~QA “, , ‘25 t  ‘ 0.

‘ A ’  ‘ , ‘ ‘ ‘- , ‘ ,‘ ‘ 7 ’  .“ ‘ 0. 5

0 . , ‘ ,‘‘ ‘.,‘ ‘ Ii ‘“‘‘ 8 0 ’ ’‘ . 8 ‘- ‘, 0 . 0  1 1’ l O S C i ’  I” - ‘ - .

1 ,  , ‘ ‘  — , , ‘ 0 ‘. , ,5 I I , I
1,l - ‘U , ‘ ‘ , , 1 1 ’ ,: 1,’ :51 ’, 1 5 0  ‘S9

1 1  1 1 1 0  ‘‘ ‘51 , ‘‘ ‘‘ I , I ,, I,, - — ‘5 1 0 .,
1. ‘

7 ’ “ ‘3  , 3 0 .  0 . ’-  -O ‘ ‘ ‘, ‘ t o ’  ,‘ ‘ - ‘0’ 1, ‘ t I ’
:‘ 1 7 ’  0 “ , ,‘l. ’ l  , ‘ ‘ 00 I , ’ l ,  :‘- n ’  ~~. 3 3  ~~ 1 , 8 1

a’ 5 ‘, ‘ , 0 , 1  1’’ ,’ ‘ , D’ s I , ” ’ )  ‘
Is , ,  — , — n , . ~~~~~~ ‘n ‘ ‘: 1  ‘1 ’ n’ ‘‘ ‘ s

I t ’ . ,, ‘ ‘ A ’’ , , 1’, I I I  I S  ‘ ‘ 0- 1’ ‘.‘ , ‘ : 1  1 7 0 3  :‘ I 0. ‘‘.1
‘ 7 3 ‘2  “ ‘ ‘ ‘ 1 “ ‘4 ’

- 1 ’ ’ 1 . 1  ‘. 1 I t , ,’ “ ‘ A t ’

7” ‘ , :  ‘ t . ’ . Is’ n ’  to ’ ,o ‘ ‘ ‘ I , ’
ii, ~ ‘, ‘ ‘ ‘ - -n ’ ‘, - ‘ ,. -‘ ‘ dl  1 0 0  ~~~~ -

0’, ‘, 1 5 1 1 3 ‘ “ ‘ 0’ 1 ’ ‘“ .1’)) ‘ ‘ ‘  ‘ S

‘tot  I ‘ 05 1’ ‘ ‘ ‘ ‘
“ 1 1 13 ‘ 5 0  1 . t l b  ‘“ ‘  ‘‘.1’

— —  ‘‘ - ‘  ‘ . 1 3 ‘ 7 12 ’

0 ‘ ‘ ‘‘- ‘  3 — ‘  ‘3 ,’, 00.  s d ’ ’. , ~~ l — .  .1”’ .’ ‘, ‘ ‘ I ,, ‘‘0, 1 .5

J I . l ’5 A~~’ ’ ,~~ ‘ I ’ ’ ’ ’  -

‘‘0’, ‘. ‘ N  I -~~ , ‘- ‘ , ‘ ‘, ‘, ‘, 5 5 4 ’  ‘ ‘ -  ‘, ‘ A ’. -. ‘ ‘, ‘ N ’
A ’ ’  10.li l ’ , t , , -’ I,. Si ‘ A i ~ , , f ’ _ A ’ ’ , ’, 0 1  ‘‘0~~~~ l : ‘ t ’O . , . ’ , s  0 ’ ’ ’ ,

1 “s. ‘ - I 0 , 5 - , , ~‘1 3’ ” 1 , - U’ - 1 ,  ‘5s, i l n  0, n ‘ t’~ : 5 ’ ’  ‘, , - I I ’ .- S i ’  ‘ , ‘ ‘ 3  I s ’ , ‘ ‘ ¼ ‘ l I l i
‘v, ’ 0 ‘ ‘ 7 9  1 l ’ ’ 0’ 5 5 - , ’

‘4 8 ’ l ies , 31 1 1’ ” ’ ‘‘0’ ,, 10 1 ’

‘“Ii tO “ ‘ ‘0 1 I ‘ 21 ‘ 0 ,’ I - ~~~ . 
‘ ‘1’,

0 I -  ‘ ‘ n ’  , 1 ’  ,‘s ‘ , - 1 ’  05 ‘,, ‘ 
‘I

’13 i i ,  , .‘ ‘“ ‘ ‘ ‘ ‘ ‘ ‘0 1 ’  . 1 1 3
I I ”  ‘ ‘ 407

1’ , , 
‘ 0 ‘ ‘ 1,5” .‘ ‘ ~‘i 1 ‘ “ 13 “ ‘0

- ‘ O i ‘ 1 ‘ ‘ I  1 :e- :~ , 7 87
- 0 “ ‘ ‘5’ ’ , ‘ ‘ 00 35 1 ” .’ ’  1 ’ - , 5 0 i 5 1 0

0. i s V  3 h o  “ 1 ’ ’ II “ — 1  , I , ‘~ ‘ .0 n “i
- 4 t , s ’. .“ ‘ [ 7 ,  , ‘ ‘ I h O  10 17-1 ’1 ’  7 - I,~ - -  to- ‘ I I ’ .’ )j,~8 ‘o  ‘~~~‘

I ’ - ’ ;  - H  ‘ I ’m ’ ‘ “‘ I S i
. 7 ‘ ‘ s - ,  151 .‘ ., , . I.’ ’19 ,‘‘ , f l  I I I  0 . ‘n  , “ t 11 i ~ / ‘ ‘ I I ‘

I’, “ IV ‘ I  “ . 1  5 ’ ”
-, ‘1 1)0 I I  , ‘ ‘ ‘ . - n  1’ 1 ’ 1 1

,‘ ,,‘ ,~ 1’ ’” I~~~,,,,i , 1 1 ’ ’ , ‘ l ‘ ‘ 7
- ‘  ,‘‘, , , , - , 2 ’ ’ ‘.‘.,13 

‘ ‘ ‘ ‘ .‘. —
3 ’ 17 , - S  1’, ’, ’ ’  .‘‘ ‘ ‘ ‘ ‘  ‘ ‘ I

I~~~, l ,  ‘ 
‘
; 

‘ .,, I I

‘ 7 , ‘ s .  3’ 1 l 1 ’ , ‘ i , ’ ‘ 0  I ‘ I ‘ 1 ’ 4 ’  ‘11 i . 7  1’  • ‘ ‘ ‘ 1 5 1 ‘ ‘. ,, i l O ’

i h j ”  i ’ 1 1 0 . 5  5 1 ’ , ’ ‘. .  ‘ A ’
‘ 1 ’ , 1 0 1  1 ’ ’. , ‘ ‘ “ ‘ ‘- 9 1 8

‘‘.5 9’ ’ ,, , .I N I  “ ‘ s i S  ‘ ‘‘5 , 7  ¼ ’ ’  .5’. ;’

5 1 , n ”  ‘ 1~ ‘ t i ’  - ‘ , P1  



~~~~
., ‘a ’.;_a ’,s; ’. ~~~~~

— . .-~ T : ’, T:Ts’—’.~:::yn~_i0 i’~~~~ ~~ 
‘ a” 

~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ 
* 

‘- ‘
~~~~
“ _._,,0. a ’a ”

~~~~ ’ 

T~~~~~
T’

~~~ 
“ ‘

~~~~~~~~~~

A l i i i , ,  ‘ ‘1 ’ , ‘ 
~ I ‘-i’ ‘ : ‘ ‘ - ‘ - 

- 

- ‘ , ‘ ‘ - ‘ ‘ s ’

, ‘ n , ’ i ’_ I ‘ I n  j I ’  ‘ n , n :- ‘ i - n I t ’,

1’ ,’ ;n ( 7 ~~~ , . ,  ‘ 5~s ’ ‘- ,

“ I’
.’ I,- ,’ ,’ , n t ’ m t ,  S o t i  ::~~ . : O 72 5~ O ’D~i

: , ‘ I ’, j t I l ’ i , ’ / i ( n r l ,’°i~~, I 1 I ” :  ‘
~ ‘, i~~~~ i i / ’ i ~~~ n’ .

A, ”. ’ : i - .’y o’ ‘n ’ c o ’t  ~ :,, ‘ u- ‘ -: ‘,~~ 
‘ :

~1V ’ . .n t ’  n n n i i ’ . .’: 21 .5 ( ‘ ‘ ‘  , 1-n ’  0 i :~ ~~~~ th , ’:n ~on ,S ,, ’..n : icmo ( ‘ 1” t Ci , ,  ,‘ n ’ l n ’ , t n  ‘ n n .  ‘

r iv ~
- ”rs ; v , i l i , ’ 0 t ‘ :n , i ’L ’,~ 

1, ’ i . ’C en ’- ’ ‘,l ’! i _ ’h~
- ’- ‘

: .‘ ‘ I I ’ ’

‘ ‘ . ‘ : ‘ ‘,~~i 1’ , ’ ’ a n ’ - i  n,,i n , ’1,~~ , , :i , ini - , ) I ’ ‘ ‘ ‘11’ ‘I’ .,, ,‘:n l ’ t : l j t c H ’ I  i v

n i n  1’ ’ . . )  S Io t - ’:: ~, i ; r  n i l e  ‘ I i . )  i : ~, n n n ’  1, ’o ,~ 5

1 - - t I n  the i ,, ’, o n t n U l ’ - ‘c’:, ( U t ’  , l , ’ , n I ! , , ’ n 5 , n , t , ’ l tS’  !j j -~t ’.,” :  ~ i ’ n ’ i i - - - - )

‘ ‘ t O  115 ‘ ~~t ’ t~, - ‘ r n  n t ! 1 . .1 ‘. ~~~~, ‘ ‘ 5 , ’ I’ ‘,“ “  “ i ” ’  I ’ ’: ‘s j l ” , ’ 1  1 . 1 : 1 - i ’  - 1 ’

“ n ’ ’ 5n’ , ii ,Le o , - I 1 , o’H ’ - n i ’ n’ - ’ ’ i : ~~’ ’ . A - 1 i ” 1 ’v:’~’n ’ , n ’ .’ ’ t - ” o:’

‘ 1 1 -  ‘ ,‘ 110 :h, n , -~1 n - _ ni ’ ‘,, ~~~~ ‘ L o I  n~~ i — ’1’ A I ’ k ’ I . ! , , ’ 1 t , 1 1  1’ 1 ’ ,’ ’ ‘ I ’  n , I~ S

‘, i , t n i  . ‘:.‘ .1’t , ’o, ‘H’ t v t , ’ t hl l t  ‘,J, , ’ n ’ ’ ‘ i , ’ ’ n I  ‘~~ n n ’ n .~s n -  r n ’ , n , - r : n t I .

“.1 - C t ’  !‘t l. ” fl

‘ I I  ‘ ‘:‘ ‘ ‘ ‘ t : ’  ‘ ‘ ;o’’ I ’ ’ r o n - S i n - ’ - -
~~~~~ n ,~~~ , t  , ,~ t e , ’i i,~~, - ‘lns _’ ’ I ’, , : n , i 1 t ~ J o )

‘ ‘ s ’ ’ I i i ” i n w ’ ,; 
~~ 

‘ t i - i . ’ , - )  ‘ i t t  o i ~ ’ -‘C n n t i i e  ~ ; ‘i . ’, ( i n ’ : ’ ’ : ,  ‘H e  1,0-51

‘ mit 1 ‘nt,:’! ) ( i - i ’ ll ” .’ A l ) .  i’h” “a, ’ i n i ’ ,n t ’ O . I ’ ’ t ,  0 1- ’ ’ ’ , ’ : eu H i ’ ’

I l l  I , ’, ’ , ‘d H L C I I  t L n I ~ n - ‘ ‘ - ‘ ‘ ‘ -51 ’: - 0 1 ’ - ‘ i t ’  ‘tn - li ’ ‘ I : ,  I ‘. o” l , n  ‘ s t ’ - ! ’ ’ i i ~~l 1, , . 5, ’

~~~~~ ~~~
“ ~~~~~~~~~~~~~~ i, , n C nti S 1 , ’ 5’ n , I’H I 11) I’ ’ , ,’ , ’ -  I’ ll ’ ,. ‘i ’ i~ ‘ i n  I

i n n  ‘t ’’ ’ ’~_ ‘ I w Hi r I :  n ’ , :  ~t l i , I  f ’ , , ” O n  ‘I t t . 1- sun k i n ’ I ‘‘ ‘ , t .
~ - - 1’’ ,’

“ 5 ’ ’:: o l ’ 0 7 ’ 5 1 1 I , n V ’  o n e  - l i k e ; .  ‘S~n , ’  0’. ’ i :  ‘ - 1 1 4 ’  l i i , I — v I ” i ’ ’ , ” - ’ l ’ ’ . ’ t u ’ i m’’d u n , ’ ’

1: 1 1 i t t ” t i l l ’  r . S ‘,‘ ‘ ‘ n t i 
~
“ ‘:, : 1 , 1 , 1 ,  ‘ l i e  I ’  I , : n ,  t n  I 1 - 1 1 7 ,’ l’r  I - I , a -  . -~ “ j o ,  C ‘ n ”

I ‘~~i H i ’ ’ i  t j 1 t ’ 1 , l i n l ’ ,’ i ’ L l  V’Il ,Ls ’ ’,’ oI’ ( i t ’ ’  A ’ ’ , - , ’ t t t n ’ ’ t .  ~~~~~~~~~~~~~~

~~~:, ‘ I l : : , ’ ’ l  , ‘r” m I i ” - n i t  , I i t ’, ’ n l , ’ I ,  ~
, n

~~~5 ’  ‘ - - ‘ - ‘h 0 t h ’ -  : ‘ i ’ ,” - : ’ 5 :  0 ‘ n ’ ‘~~ i 5 .  5
~~~~ ,

‘ ‘ 1 ’ 0 1 0 0  I r:i , ”t ’,n i nn’ ,’ -I I t ’  ~ 1 l 4 -’ .nJn’  ‘ ‘ 0 1  t t 1  ( m l ’ ,’ I t o  fl ‘ ‘ l i e

‘ 1500 nt ’m: ~n i n n l n o ’ -  — 4 I ~~H ,’ l i t t )  ‘ l ’, n ;  ‘ , ‘“ t ~~~ — 2, ’ , . i ”,~n ’ ” ’ ’  “ 5 - !  1’ j ’ , i t r I I . u’: —

to ‘ n ’ . n ’ 1 -  “~~ i , n t ”’ ‘i i i  t ’ ‘i I i’ ,’ ‘ ‘ t n V. I tot ‘in , ’ ’ - ’ , - I ’ ,,n’ ., ’ - i ; s * r’ “i ’ : ,  ‘ l - ’ - ” t’ In—

‘i i ,  n t :  5 ,  ‘I ’ ’ l ’  ‘ t I l l : n’ i l - i ’ m i ’ ‘ ,~ , ‘ - c ’ - ’ ‘ I I ,‘ i n ,  ‘In I ‘~~ , , ‘o r . ‘
‘ t t  ‘ I

. 1 1  1 , ’ , I I i ’ . ’ 1’ I’ S ’ ’  1 ’ ’ ’ - ’ ’ r, ‘‘I - ’ ’ ,. , ‘ n , - ’ -

i - ’ ” .’ I’ ’ ’ ’ , I r ’’ ‘ t : , ‘ ‘ , t t t ’ n  ‘‘‘‘ ‘‘I t , ’ t’ - ‘ I ‘ ‘~ , ‘ ‘ ‘ I ’ I I n  ‘ ‘ t ’ ’ ’ t,,’ ‘ L . 
‘
~~~~~~~~~~~~~~~ ‘ ‘

‘‘ ‘ ‘ 
. 4

I I I  (

- -  _ _



‘:“ 
~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘-a ’ “
~~~~

A’a ’
~ ~~~~~~~~~~~~~~~~~~ ::. “~~ “T~~ , .  

‘

~~~~~~~~~~~ 

‘ ‘~~~ 
a ’

~~~~~

a ’a ’

~~

_

~~~~~~~~

a ’a ’a ’_

~~~~

a ’

.1. 0 1-110 of ‘ - “ n o  ‘to ’ - 1 ( O c t o ”i’-eI’ l ’t ’. ’( Ine  h i t s’ j ’r~ ‘ ‘ ‘ ‘ n i t )  ‘ I I ’ s - :  ‘ ‘ m ~ C n n ’  ,~~‘n — 1 , 1 , 000

t, , 1 l I 1 I / , I ’ S V  ; O, ’:nl — 13 , ’ ,n~ ,-, t . ’ - n t :/  - l A y  ; ‘ni~1 n: : I n C  n I , ‘i’n ! — ~~ ‘, (“ I n , ’ / - I ’ l~,’

, ‘
~ , n , , ’, L ’ O I  ,1’ ,’ ! 1’(5 r l” ~~~fl~ ’0 C ’ 5 1  u’ ‘ ‘- - u t ’  I

i ’he , n - , i . 1 n n n - I i m n , ‘ ‘51’ n I - IC ’ :c’ I 1 , - n I , 5 -  ~ ‘t ’j tj o nn  w’.11’ . ’ L’, ’ t n ., i Ij :n l t e , l  i n  , ‘ ( t C ’l , s ’ l ’

t~~~t ’ (  t,V , n n , . 1 , : t i t Or  nt ’,! j : -~e~i t  l ea- i :  k”ct,: S I’o”L”, t’ror :i i 1 ’ ,m :’ , !’~n :s - l to ’ I ,o ok ‘sri l i n o n i .

t i l e  ‘n ,m r l J i ’ ,’ , n t ,  ‘ I ’ I 5 1 ’ : l , n t h ’ s’n~ 1i F i i o I i — i : o ”~’ . l :3 ’ n”Iotnl re Ofl t n , ’ . 3, .’ l ’ i m ’l l ” , I I — h ’, - r ’ n ’

A o ’ k n s x i . n a . n R i v ’~~’ L a v i o -at ion  n . ’votem . I3~jnit le collect 1,11 1 I 1 ’ 1 -, 1- ’L ’1l , ‘y’ n ~~~, 5 v’

‘ ‘t ’ t’urt j I  His’ A i’k snc:a:o ‘Ico ’Lot ’ical Co’rn,sn,iosion ( : t  n i t , ’ ‘ o ” ’ n i o v  ) , ‘l i e  CS ’

Little N o o k  j ) j : n t , r j ~~t ( LRD ) t o n i )  ~~~~~~ 
i n ’ , A~ ’In nmn l n nnm: i ’ l i , n t n ’i ct

1alnoi’n ,t ,e- n’ 3’ ’ m :i ’tL’ ~nnis So i i n u i , 1 l , , ’d by t lit ,n CE SoutSiwt.1:~ t’:’ri Uivi:: i - -n ( , “,‘C- )
• , •C 5 t ’ n I  tor fl,’ in Dali  a: , Texn ,n . Data r’. ’ Diction arid I’D to - ,C’i, 5 s’ -’ .

},n m n i ,Ils ’,i by t:- , LRD. Di~ cSi’ mi’ ,’~ - t o n i  ‘i t ’ , ’ t ” s i i ’ r C ’ oi ’ n ’ I  l ”~’ the l. l IS SC ~~~~ lh - ! ‘ ,~~~~‘ ,

obtn ’uirlc ’i t ’lo ’ : ’ i  t h e  , ‘-‘i: i I1 ~~ stal i o n .

Th e , ! ,N Sta ll olnm ’I’ .1 pe:’i t!n .iic nnt , ln n m , ’ur” ’lo’,’rl t ’,:n o~ ,,‘j i , ’n’ j ’ ’n~ L - ‘ - - I , .  t I . i’ n n ’

at i t:  “,m C ; n l ’ : tn C  i o n i  :‘ o-o:’i O~~t , , ’ J t ’~ ’ 1~ l ) t 5  t, , ,  ‘ - n  t ’ ’ n ’ ! I ’ - r  let -i , :‘:“- nn , ‘- - , ‘ i: ’

l it, , ’ * , , Pc~ ~i.n t - 111: 3 , ‘m ’ i , l  :‘ i • - - : n ,  Dc l , ‘ - 1 ’ , : ’ 1 1 (2 1,0 H i , . ’ - t ’ , ’ : , ’ n i t , , ‘ I l l  I I’ iil~-,’

n nn s ” t ,  ‘ o n ” ’ n ’ - -  I l l ,:; oC ‘,,“ i t ’  i t oots -e ”m ’ an’ s t ’ :’ , ’ : n , NJ - ‘1 ” - t ’  1 ~. ‘ ‘, , ‘ , ‘ , - : n , ’ ‘ I ’  ‘ t ’ I t

mn )  ‘ CT - t I n ‘ ‘ h i , ’ 111 1 to tb’

, S a mi , t u  n m n ~ I - !n i t s l
- ‘o ll . - c t j - . ’~i : ‘ n” c c ’ ~ , I ’ t t ” ’ ,’

I n n ’’ - r ’ : ’ t ’  C ion t ’ ’ ’ - ’ ’ t n ’  - i t  0 ,5  1 , l , ~’ c- , - !,~~‘~ ‘ l ( I l l  or  0 ’  I i :  ‘‘ ‘ O t t ,  :‘ n U n ! I ’  ‘111 111 1 l o O t  I —

- n i l t- - ‘. 0 1 1  : ‘ n ” .’ . n c : I f ~‘ j  I ( l ~ I n n ’ ’ Ark:lni :’,,! 1 ’ i v ’ ’t’ : e - l S : ’ , - : , i n n n u ’ l i  I c  col1,n ’s’l I t i

‘ i t , li ttle Hock , t’,t’ )-n ’,:t:’t:s .

‘ t C i n ! ’ ‘ t t  -‘t r ’ - I ’ mni elle (nn i lo’ . 1  1 .3 )  t ’ I’ ,’:m Il 011 ,30 D i n ’, ’ , ’ l~D 5 t ’ . ‘ S I t ”

- ‘ o t t - - I  ol ’ l o b  L I ’ S “ ‘ - “ I ’ I i n n  , ! i i ,  1 1 3 7  to t , i ts’ 5 , 1 , 5 1 . I~l~ t “ s’I ’ , , - ’

:; t , ’C i l” t t  5~ t o i ” n r ” t t ’ ’ - t  ‘m : ’, a ’ - - ’ l - , ’ l ” t t , i v , _’ t ’ I l O i ’ t ,  01 ’ t i l e  f t n ’ k n u n l : ’ h : :  t ’ ,’ l- , , ’i o n t ’I ‘.1~
i n ’:,: j o i n  ( ,‘- to I , ’ ’ ‘ u”  ‘ n I - : v  ) , , n t . ’ i N S - , , ‘m ~i ’ I I I n ’  t i I ~~S , A t ’k ’ , : , , ’’ , n ’ [) i :l l , t ’  i - , 

.
N
’

“ ‘ I . j - n w i n j , ’ t ’ t ! - u I ’ i i , I , , t i  I i :~ : ~ 5 i ’ ’  u’ t ,’n’ i-- - I:; ot  r’ t ” - ’ t ’ I ‘~n t I  ‘ ‘ ml  - n ,

f - h ,  . “t , ’j n i - ’ ‘ t I l l I l l S  I t ’ ) I I I  I , ’ V i ’ ’t _’ , n t, I : n ( - I t i  ‘ , i ’ t ’ n t , , ’ I I ’ ’  1 , ’ i - - I l ,  ‘ Ia ,’ U .

‘C . l i : nn ’  ‘VI n - i - - I ( n ,  -w  , ‘ t t l - - l I n t i  ‘4 ’ ’n t , t , 5 , ’ - n ’  “ ‘ r v i - ” ’ )  ‘ m i - I ‘ I t ’ ’

It

______________
- -A_ _ _



‘a ’

__________________ 

I , - ” , ’ n m l l t y  H - ’-.’ho_’ i ” ’i

t , n . C- . ’ ’ -’ t n ! -  n’ I , , :.

):Iow ~‘ ,‘ ! ‘n : , ’iI L e n t I n -  t’ ,” n ’ v i c - ~

20 ,Tune 1- ’1’h — H ’ r ’ ~~’,’ l n U i s i l l , , ’ , t o ’ i ’~ S n i ,‘ t’ 1 n ’ I ’ ~‘ni i ’s’

30 A: ‘11 iein

‘ - S t ,’ , i ’ l l - ’ ) — 133t ’i t t  1 n i n , k  ‘it s ’ontoc ’ni  S o i l ’ :’ , sa t~e
2 2 , A , i , ’n i : n t  1’1~Ji ]‘ r ’ t ’ ,I ‘- ‘ - , ‘ - ,~I’ n ’ - ,’ n ’ ,inun ,’

22 Ai, : ’o , ’ n  l ’ l 3 ~t — 5 ’ , ’ w l i n n ’, l ’ - ’n C n i Si n ’~:t- .!i”~]l 01 ’ ‘i i’ s ,~ A
I Dec ct nni- , ’n’ ‘1 ,1(0 5 I i ’ ’ i I ’.;’ ,v H ’ S - I ’s’

11 ‘ ‘u i u ’ o ’ ;  i t o H  — m ! ,’,1 : i , ; t h ~ ,’n !u: l  n i ’ !  0 1 ’ h i , ’ S n —  ‘,V ’ t ’ , ’i’ — n n t , ’i, , ’o’ ,“- - ‘ t o ’ - : -  S

11 D e l - n i t  t ;  I - 1,3] w’i i ’  I i ’ S

10 “ ‘c ’ , ’ n o t - - r ’  L ’ i ( C  — i I ’ i n t , I t ” t i l  - ‘ ‘ i i  ~‘ i t t ’ ,.” m H n  ~ s t  ‘i~ ’i ~~’ A w i t ’  — w i  ‘1 , 1
i I e  of i - i c r ’  of r i , n ‘n t ’s ’

111 1 1 N n I ’ n s l ’  l e t  b’i I i~n

ill o ’I  1 1 1 : 0 0 ’  l0’(i — U i ’ :t r ’ ,, n n u n ~ :1,1’ ’ of  new j’ i : l I , , - ” — ” , , i ’  t o ”
5 l’e ! o l i t  I - i ’  i d ~~~’ 11111  , ‘a D  i m :  - I i , C t  n i l

- , “ ‘ t ’ .Hi’  n I ‘-.“

1 n i h -n ’ . ’

I ’ m ! - ~ ’ u’ - ’ m t 1 ’-r’ ,’ n un’] on

i rn n ’- ’ l ’ nnt ’ ’ f  i ’ll 10 i ‘ ‘ :2 -  ‘al to t I ! ’ , t ,  ‘t’ t’ , ’ ’ -t i t “ 1 l ot’ ~ I l ,  At ’k’t~ ’ n ’ n t ,n !‘C o” ’ t ’

:s e , I j : ’ , ’ ’ t i t n ’, ’ tr ’ , :- l , ’ ,~,n l1 o’~’t ,I , ’ i i  I t f  ‘C . :  ‘~~~‘, : ‘2 5 i t t  I c  l ’S,ock ,

‘ n i t , ’ , ‘ ‘ ‘ I l l t ’ ’  i o t l  t ’ h ” ” - : , ’ - I ! h I ’ cO

in  ‘o t ’ : n 1 n s ’ . ‘ 311 l I t  I d en t . I - ‘to  I t ~ I i t  I 0 ‘ . 1’  -
~~~

‘ ‘ - i l - n ’  1 5 j , -  A ‘ n  ,:si’,~ 5 ’ 1 so n ’

,n t , J i n ~,, ,n1 i n : ” t : n , n ’ i ’ ’  co li ,’, t , i ,, ni ::t ’it ,i , ’n iI n ‘2 i t t  5 ’ -  i c o N . - , t ’ ~’, ’ i n , , ’ ’ m , 1 . N j  ‘ 1 !”

11 ” 5111 t n l ’ : ’ t , n n , t - l t ’  ,‘i l I Ill! ! 1 1 1 5 , ’ ’  1 l i l t 1 ’ , t o ’  t s ‘ t n ’  I t o - i  1 ’ ’  ,~ :0 j I s I l , n .

I i 1 i l ’ ’ l ’ I ! I n l t , (II I

- : A l l  i ’ , i ~~, n i n I i  [til ’,j,”i ’ tt  i c n ~ O I l  ‘ t n : :  ‘ i t i o l )  s i n ,  i - c  s i t  ‘ - i : ’  - I  ‘ s -a :

I I  . , .  t’~n ’ n ’ t ’ ,’ I t H ’I !Il’ ’ I .  ‘ i t  t ’ i - ’ t , L i l t !, ’ N t — c k , I’ . (“t . l1 ,, ‘~ l 3 ,  ( t ’u l -  k’, , ’’

‘ ‘51 j * , ,,~~, Li t _ t ic I’I s~,’k , A rk n mnn , nn t ,’ 7:-’,’n3.

A l

II - - - - - - ‘ - ‘ -“-~~‘-.—--. a’——.”-” -.- - ’ . - --



“-a ’ 5~~~~~~~~~— ’-a’-a’a”a’-’”a’---’ , a ’a ”.-’a’ -~~~---~~
-a’

~~~~~~~~~ -a” a” ‘ — a ’a ”-a ’-” ‘a’— ‘5’— “ a ’ ”--,’-_.‘

0.

~
‘Jr

150 ,0

H 
,d ~~~~ t: 

‘° 7

DAM SiTE LAST 
~~ 

...

PUB U C USE AREA

BEL : ,V D A R D A N EL L E  DAM ‘. 
~~~

- 
‘ 

R E V E I ’ MENl ~~ k ~~~~~~~~~~~~~~~ 
“
\

L ‘ ~“ \

- 
- __ i -~~~~~~~~ ‘ -~~~~~~~~~~~~~~~~~

I 
‘ a’ “

~~~~~~
‘ ._‘-

~
.- —s.. “-‘-- HJ

—~~~~~~~~~~ 0 ‘—+—...

A ~~~~~~~~~~~ 0 ’

/
,i’OL,L-’ ” l ION 5 T A T 1 O N~ 

I’ -

so , 
‘ E) ,t r)ane ile ~ ‘ -

Rock ~~~~~ /~~
‘

DAR DAN ELLE ~~ ‘ ‘I ”-
LOCIK AN D DAM

~~, 22
~ ~~~~~~~~~ ~‘

- 
a’-

. . . ’  
“N’.,

L~~ _ _  - 

.

~~~~~ h-a’ _ _ _ _ _ _ _

SCALE - i N  F E E T

2500 0 2500 5000— — — _

- , ‘ 
‘ “ ‘ ‘ n o t : , ’ -  - ‘ - , sIn - - n , :’ , , ,  ‘ ‘ n ” , :. ’
- ‘ I  ‘ , ‘ ‘ ‘ , , , . ‘ ‘  - ‘ t : . t , , . ‘ i , ’ , ‘‘ t ,  : - n , ’ ’ ’ ’

- ‘ ‘ ‘ — ‘ - n ’ : ’ - ‘ n  - ‘ , ‘ 
‘ ‘

~~~~~
‘ ‘

~ - , ‘‘0 n , °,‘,n ’ ‘ ‘ . . 
‘ . 

-
- I ’t ! ,i’ n , a’ - 

‘ , ‘‘

- : ‘ - ‘ ‘ ‘ , ,  ‘ ‘ ‘ ‘ - , n t , , , , ’ ‘~~ 
, ‘ ‘ , ‘ ‘ ‘ ‘~1. ‘ ~ ‘ s n , -  ‘i: ,
“‘ 1 , . -



~~~1 1 J  C ~~~~~~~~~~~~~~~~~~~~~~~ ~~l 
5T

~~~~~ 

I 

a’ 

~~~~~~~~~~~~~ 

a ’ -

~~~~~~~~~~~

- 

~~~~~~~~~~~~~ 

T

‘ , ‘ I ’  I’ !,i 0 : ’ ’  ~‘ ‘ n - n  ‘ s ~ - - , .,, ‘ - ~ ‘‘ 1” DC ‘ ‘  IS ~ 1~~7 , ‘ ‘ ‘ ‘ ‘5 ~~‘ “ ‘,  a’ I ’ ’ ’

0_ thi ’ ,,’ “ 
- , ‘ “ i, , l ’  n - ~~’-- ’

,- 5’. “5 , ”’. it:-: ’ , s ‘‘ “ ‘. ‘ ‘, ‘ S S i ,  ‘ ‘, ‘ ‘‘ - ‘ S N i n ‘

:‘ : ‘ . “ s ’  - I  ‘ “ a ’ ’  . :- ‘, ,, ~~~~ 0 n s 1 “ l A O ’  ‘ ‘iS ‘ ‘ N I n ‘ - l ~ t~ I I ‘,-  “A ’  ‘ ‘ ‘ P s ’ ’ , N 0 : ‘ ~

1~41 
, ~~‘, “ 0, ‘ - ‘ ‘ ‘ Il ’  l~to “ a’ ‘ ‘ ‘ ‘ , ‘‘ ‘ ‘ , C ‘~ ~ ~~‘ -

1 i l l ’  i,~ ‘ A 5 ,  , ~‘ 0 I 5’ -’5’ ~i 1 ” ”~ 
‘
, 

5’~ i ’

3 ‘1’ 1’  8” 1 ~~~~~~ 1 ” ’  ‘ ~~~~~ ‘,‘ , ‘ “ ‘ ‘‘-“ S ‘

4 ‘‘
, l,J ‘II n , ’ot o’, I’,’- ‘, ‘-.1’3 ’  ‘ ‘c - S i  ‘ I

N ~~~ 1~ ,!~~T ‘a ’ ‘ :: ‘ .‘‘~~~‘ ‘ ‘ “ C ,: ) ‘ ‘ ‘

6 ~‘i’~ ’, 5’ 2 1 ”  l” . , O 1 1 ” , ,‘‘l.’ ’’ ,‘~ ‘ ,‘ l’  1 ‘0 1 , I t
1 , ‘ ‘) i~’ ~, t I ’!  I~ ’ 5’ ‘ “ 2 2  1 ,510-’ ‘0

8 ‘‘ 3  h I  I )  1’ ,,‘ ‘ ‘ ‘  *~ ‘ ., ‘ , ‘. , C ‘~ .‘‘

‘1 ‘, i l ”  10 11’ “ I ’ ‘~ 2 : 2  ‘5 ‘- ‘ ‘I ‘ a’ ’ ’ ,

11 I i - ) II ‘I’. “ 2 ’ ’  “ 1 ~e , ,‘‘~ OC I a’ ’ ,

:1 ‘ ‘i-i t’ ’ ~~ so , ’ - ’ ’ ‘ n n  ,‘: ‘ ‘ . U ‘ .~~~‘ ,

1,! 5~~~i - ’ ! I , I ” ”  ‘.‘‘ ~‘‘3 ‘ ‘ ‘  1 a’’ . 5
1,2 4 ’ 1 ’. ~ . ,‘ ‘ 51’.O’- ‘“ ‘ 

, 
‘ , ‘.‘i , n - c ~~“

I’. ‘ ‘ ,‘ I I . ‘5 - i l l  , “ a’ ’ ‘- ‘ a’ “ - “ 1!

7 ,1 1) 1” ‘1’ ”, ’’ 11’ ,‘‘. ‘ l ’ ‘ a ’ ’ - 3) ‘. 7

1 ,0 ’  : -  183 ‘ll~~~’ - 21:70 “ , ‘ I
1- n ,‘~~~‘ ‘s ’ ’ ’ :- - -n - ‘ ‘ n ,  ~~~, - -i ’s

n o o” ’ 1, 251 o .’toO - ‘ !  a’ ” ‘ i , ’ ’ - ’ ’  ‘ 1
I” a ’ ’ ’ ’ in 1’:’, 1275 ”” 1,’-, 1’  n-i - — ’  ,‘ li ” i

I I 03 1 - 3 1 1 3 0  1 1 - b  2 - i ” ’ ’ 1 ,
_

I “ 51 ‘ 1

i ,  ‘ I’ ’ ’ . 0 “ 0 1,, ,‘ ‘ ‘ ‘‘ ‘ ‘ ‘ “ .‘

10 t ’ ‘ , n ‘ ‘  i h ’ , ’I, 8 ,

2 1 ~~~~~ ,‘ 1 1’ ”~’ ‘- 1 1 3 0  n n  I I ’  51 ‘ i , ’ ’  ‘ ‘ n t
‘a’ ‘1’ ~ ‘2 30 t’ i ’, I ,’ O J O  9 I’ ’ ’ - - ‘‘ - a’~~
25 ‘‘1 ’ 1  i~ l ,‘2 : ”  5 1 ’  -0 ‘‘0 1 ’ ’ . a’ .1.1,1 , 5, ,

. 5 ‘ “ ‘ ‘ 30 a’ ’”  ‘15)0 ‘ l a ’’, ,  ‘. )i) 5, 1 .I’
,‘ ‘  l ’ ’ , 2 3  a’ ‘108 15 ,555,’ 0, 1 ’’’’ ‘ “a ’  IC
28 ‘ a’ , ’ - t -  ‘ ‘ I t -  I - ‘ a ’ ,  , ‘ ‘0 1 ’ - , 5 ’ ’ ‘

to’s- ’)  ‘.50 ‘~~~., - ‘ 5” ‘5’ ’’ .0’’t .‘ h I A i
I . ,  2t ” ,n) ,5, l  h , ’ ’- S  503,10 ~~~ a ’ ” ’  n ’ ’ e ” ’ I  70
31 i t ’ , ’ ,I 355 ,‘ ‘ a’ , a ’ ’  ‘a ’  a ’ —  I ’ ’ ‘ ‘. ‘ “ i - I

‘ 5 ’ 8 ,  I” I - c t  n i ‘“ ‘ ‘ ,‘ ‘‘- ‘~~ ‘a ’  ‘ ‘-‘ ‘ 1 ’ ’’’ a’ ‘ ,‘ ‘ i-fl 0’

05- Ii’ ’ F t O a  l5~
,t’. ‘‘ 15

Al  IN - - ‘ ‘ N - ‘a’ ‘ ‘ I n “I ‘,~ s, o’, 05 N I ‘~~~1 ‘, ‘ — l  fl~, ( 5 , S
“ I S ”  aQ .5 ‘ aA ’ - N I’ i ’ ’~~~ 0’. - ~7 ‘, ‘ t I  .1 1 5 0 ’ “7. o n  - si’. I I I ’ , - ‘I , ’ t 7 1 5 ’ I ( ’ . 1 1 ’ , -  ~I ” ~ , I  7

I A ,  i ’ 1  1 , 1 0 5’ , ‘ I A ’  - I A t , . ‘‘, 51’ i C ’ S ’  ‘ 5 II’

I 2W ’. 1- , ’ 1208 l.’ 1 ’ ) 3 , ~ 1 — ’ a’ ’.’ ‘1) ‘‘‘ -“0 t O
2 ‘51 723 a’ - ‘.A’1~~ l ,’i’’’155 I a ’  - ‘. 7 0 ’ ’  ‘.‘ ‘‘to
3 ‘~~- -  “0 5 0 , 1  I 2 t , 5 5 0 ~’ 110 ‘. ‘ ‘ 9 ’  ~~~~~~~ 8 ’  I a ’ .-

7. 5 1 9 - , ’ ’ “‘3 ,,‘,i,, 1 ‘ ‘- ‘ ‘O t,’” 5, 3~~•50 1 1 ’

‘1 t , ’’ i” '  - ‘1 1 1 , 3 0  1 ,111002  i t ’  ‘ 1’ ’ ’ i1. ’ ,’0,) I’ - 
‘“ ,‘~~ a’

7 ‘‘ 9 9 ’ ’  - 11 ‘ ‘ I , , ‘ 15 3 0 3 )  11 ‘ I ‘ ,‘ i 1 ‘5000 1~~~’ ‘
B ‘1 ,0 1 - ’ ’’ .‘ a ’ t l a ’  I h ~’ - 0  I ’ ’  ‘ ‘ ‘- 1’’ ‘1 i ’
9 ‘2 ’ ~~! ‘ 1 - ’ 1 ’  01 1, ’ ’ - ‘-0 1’’ a’ ’ ’ ’ ’ :0700,) 1 ’ ’

10 7’ ’ - ‘ ‘ I . ’ . ’ ‘ I ’ : ’ - ’  - I” A , ’ ’ ~ ‘~ ~A i 3 oQ ‘0’ I ‘ a’ ’

11 ‘.‘,iSO ~“ I , ’ ’ ,’ ’  i 1 7 ’ ) O O  I ’  ~~1 - ‘ .‘,‘- ‘‘PO 5,’ I j ’. .’ 7
12 C’ ‘ ‘ 1  ‘ ‘ ‘ “ l i a ’ l A  h ’ ~~, ” I ’  1, t~~~3 2 3  19’s ’ ’ )  1 30 1 , ’. c 313 ‘ ‘o  - . .  so ,i ‘ ‘ I  ‘i’ , ’, ’  I :  2 8 7 3 1  1~~~ 1l 0 )  ,‘‘ I I , A , ’
IA ~~~~~~ n 63 l ’ I c  4 , 1 ’ - . ’ . 1  8~~5’1 IC’ ’. ” )  I I  8., 7
1’ ‘.515 7.3 ‘.25 ’. 0., ’ ‘‘ 1’ ,““ , ‘ ‘ to coos t ”  ‘ ‘ a ’ ’ ’

16 ~~‘ ‘ ~~- 
- a ” - ’ ’  

:
0 - :‘ - ‘  ‘ : ‘ - - ,-o ’  “ 1 1 , ’’

13 ‘ ‘ I ’  a’ ,, ‘. , , ~~~~ , ‘,,~ , ‘ ‘‘ 1 ’ ’ ’ ,c 
5
’ ‘ 1 , 8

19 ‘ “ ‘ ‘ -  “ ‘ ‘  ‘ 1 ’  a’ ’ ’  ‘‘ ‘.‘ : i I ’ ’  - ‘  I ’  ‘ ‘ ‘7
20 “ ‘“ - “ ‘ s., ‘ a’ ’ ’ ‘ 1 )  ‘ ‘.‘ ‘ ‘ 701’ , 5,
.1 1 h ’ ~~’ ’ l ’ 5  120 t ’ ’ i ’ A ’ ’ ’ ”  C ’S ‘. ‘ ‘ 01’” 5 ’” • l ,
25 1 2 1 , - U I ’  1’ . ’  A ’ ’ ’ ’  ‘. 011’ ‘.s ‘ 0-’.’,’, 1 ’  ‘ ‘ ‘ a ’ A
2 ’ ~~~~~ I A ’ ’  ‘ ‘ A ’ ’ c I t ’ S  ‘ 

- 
.‘c’’, 1 ’.” - - I ’” • ‘ , ‘ 7

‘ A 115,15 ’) 1~~,, ‘.,‘‘ ‘-7  ‘ 2’~ 2” I I~’’ :‘. ,‘Dil ’ I ” ’  3 . 3
25 11 5 ’ ’ ’ ’  17’ . ‘. - ‘ ‘ c ,‘ 1” 30 .‘“ 1 1 9  221)050 - ‘ t o ’ . to’

‘ ‘ ¼ ’ h A l ’  ‘.0 8 - i  I C ;  I - - , , p ’  ,‘ ,‘,‘55, ’Q . ‘ 1’’’ )
:7 1 2 ¼  - , , I’-’ . c ’ ’ ’  , ‘ ‘ , ,  ,‘“ :a ’  ‘A 1 l’03C-  n ’  0’. 1’.
2 3  1 t t ’t OO i S O  5 ,’” 7 , ’ ‘ ‘ t I ’ - ’ ‘ 21 9 ,’ I ‘ ‘ ‘ - ‘ 73 ’ ’ A l A ,

2” 125)01 1’. - A ’ ’ ’  ‘ a ’ ’  ‘ 7’’AO’ .Ø A ‘
1 , ’ ’ ’ - ’ ’  I C ’  - S : n ’ ’  ‘ 1 , ’ .’’’ ’ :‘

11 • , A h~~~- ‘ ‘A  ‘ ‘  ‘ i ” l ” 1’ 71C C

‘ ‘ ‘ ‘ A ’ , l 4 ” ’ h ’ t O  ‘ ‘ ‘ 5, - .‘h’O ’ f l t l  ‘ ‘ P c A ~~~’ a ’ ’  a ’ 4 9  ‘0 - ,

j ’’ j , ’t :r’ ’ ’ ‘
S
’ ” • :‘ - s  ~1’’  :

‘ 5’’ - :  : 5 , I c ’ n 1 1  ‘1’ ‘1  ‘ - I ’  ‘ - ‘i n ’  - ‘ i n  ‘ 
‘si r , , n - 1~ ~~~~ (~~

‘ - , i , I ’Or ’

~‘,‘ ,‘ 1i t ’r I S ’ ’ S S I l I I. o s ’ L: ‘t I  a fm -n ’  ,‘, “~ , a n , s ’ t l : . ‘
‘

I . C IC , I , , ‘ A l .k , ‘ , l . l : , tl0~~
( l ; I  -

~~
- ‘ I ‘‘

_ _  _ _  .—~~~~~~~~‘-~~~~~~~~ - - --—-‘ -- - -‘— ~~~~~~~~~~~~~~~~~— ——“,~~~ a’a’-”a”'-.--”- -~~~~~~~~~~~~~~~~~~~~~~



r- ‘ 
~~~~~~

a’ “ • ‘-— - - - “ a’—
~~
-’- _ _ _ _ _ j

-a ’-
~~~

a’
-

7. ‘ ‘-a”' a’- - - ~~:::: ~~~~~~~

a’ 

~~~ 
a”-a”---T-a’-

~~~~

’ a” '’ 

1

‘ . l C ” ” t ”  R i O  S

- I ’ ‘ - I  I l ’ t o A , ’ , A ,  U , , r, , , n O . r . t .  , , , , - t t , ’ , I t o  , , , n t i n u e , t

- ‘ . “ ‘ ,  s, - , , , J ’  I ‘a ’ ” ’  ~~~~~~~~~~ i’Ll fi’’. ’- ’ , , ‘-O I” t~~~~ h , ’ ~~ ! ”  ‘ , , 1 , 1

‘ ‘ N ’ ’ I ‘ ‘ ‘‘ “ ‘ I i  -~~Al ’  , . I ‘ ‘ B ‘ I 50 055 5 3858  1912 I’D ‘ I P ‘ ‘ 
AIO ‘. 1 97 3

1’ 1 n,, A , ’  5 - _ N i

, A’. 
51 87 , Al AN

a ’’  ‘ ‘ . LII ’, ‘ “  ‘ I a’ ‘, ‘ ‘t A N  ‘ - ‘N ‘5 SE0I a ’~’’ 
IllS i,N - ‘N o:-!’’ N ’

15, 188,5 7 5 8 ’ 1 5 I I  - - “  7’ ,,i Dl’ - ’ ‘Al t 1 8 0 1  7. D I 0 , ’A~~50 
010088101 t~~A

’ 1 , 7 .  ~~

II’ ‘ ‘ . 1  A ,’, ‘. t~ ‘. I A ’  5551 ‘ A , ,~~~~~~~~ ‘ ‘ ‘ N ’  , ‘ I ’  ‘ i C F S I  A , , ‘ , ‘n nN - :A ’

I 1’ 1300 200 ‘112” I’. ‘ ‘ 0.0 1111 — 10 ‘,5~ -5-1 90 I’S’S

2 1 5 1  ~ 1 ’ ’ 1” “ ‘“ I’ I 1 ‘ ‘ ,‘“ ~‘ 115,-1i3 - i i ’ s - SO 100 ; ‘ . a ’2 I

‘1 17 ’ ’ ‘ I ’  ~~‘a ’ ’ ” I ‘ ‘ 230 94839 1)533,, 120 ‘ C ’ 2 5 ’ .

a’ I ’  a’ - I I ‘ 1 1 ‘ - 5’ 200 I I I , ’ . ’ .  0:0’ ” 150 0 0 5 3

7. is ’ S 300 ‘ a’ M ,’ - ,’1 i IP  a’ ‘ ‘ I ‘ - “  8a ’~ ’ ’ 7 1 512”: 2 10 101 1,55-  t

6 ‘‘ ‘ ‘ i ‘ “ a’ ’ I I ’  ‘ ‘ - I t t - ‘ 5~~. A ’ i , l~ ’ i “ 0  220  h 1  ‘20

1’ 1 s t  ‘‘ ‘ 1~~ ’I’ ‘ ‘ ‘ - a ’ ”  I ’  ) 220 l , 5 ’  “ 3 ” ’ ’ ’ 130 ‘550’. 15
8 ~~~~ I ‘ ~ ‘‘ ‘1 2 . ‘ ‘‘.“ t ’’  ‘ ‘ - : -  I . ’. ‘.‘ -“  110
1 117 ‘ ‘,‘ I ‘ ‘1’.’ ‘-5 . ‘ ‘ ‘ ,, ? ‘J i i  ‘ — I l ’ 133000 17.0 a’ ‘‘ ‘1 5

1’ ‘ ‘ , - - 10 - 0 ’ ’ a’ ’. 1 ’ , - - I  f lU “ h ’’. 126000 1 ’ . ,  .0013

11 1’~ I ’S,’ I’ 10 , ’ O S l O O  I5’.S’’ 18” ~~~‘ a’ 121000 0-’ • C ’P  ‘~ ‘

7 - , l~’ lth ‘5 1 0 ’  0,00,50 1 0 ,’ ‘a” S’. l f l000 1’. ,’ sla’,5 S

13 151000 13; “ ., ‘ a’~~ I S o) ” -2  180 ‘‘‘,‘-u 112000 1 C , n  l O f l A

1’ 15 3 ’ 1”  13-) ‘ a’ , a ’ t  I ’ M  ‘~~~ ‘ IS’S 7~ ,I- ‘a’ 85700 100 2 1 1 , 3 ’ .

15 :5 2 0 ’3  n o  7 , t , , 8 0,710,’ 180 16189 56100 70 1. A T A

16 1 ’ ’ - 2 0 0  ‘ 1 . 0’ ’  1 - 7 1 1 0  I 0~ 75189 55500 50

1 ’  1”’ ’ - , Ih ~ ’ I’,,a’I ‘ 157000 l It ) 76189 p t 0 ’1C ~ CC.

18 1 k ” ’ 1 -1 230 1,1 “ a’ . 1 5 3 0 0 0  1 0 ”  ‘51107 74900 II 1’ 1 ” ’ .

11 1” 220 ~~~~ 
15a’’ .t 180 ‘0 7 1 3  01700 90

2 - I’. 210 10’ a’ 1S’ ’~ 51 :0 - ‘‘ . 1 ’  ‘A300 is  S C ’

2 1 ‘ ‘ 210 t I l l - ’ I S t ,”O 180 ‘‘- ‘ ‘.8 toSS ’ . 90 207.03

22 ‘‘ I - “ 230 l,’a”.O’ 152000 180 5 3 7 ~~~3 77200 ‘5’ 13 737

2 3  “ ‘5  5-; 350 1 0 1 , 8 ”  0,~~i) ’3 0 110 5 1 1 7 3  ‘.‘.-)151 50 12073

;~~0’!’t 3 12  ,‘l, nca ” S- 1,21101’ 160 ‘.3’90  ‘‘.‘S M C  ic- , 2 5

25 ,0 I5~ - 270 I c ’5l3 137000 160 S O l O S 60300 1’C 11380

26 5 L ’ 1  - 1’’)  152 01’ 1. 0)-I’ I a ’ ’ ‘, “~~0 ’  7 .6 700  60 ‘, 172

2 7  ~‘I  - - 250  I A ’ ” o  - 120000 hO) ’ ‘.“l Ot ‘ . 0 5 , ’ ’ ,  5 ’ . 3 8

2, -s - n- ,- - ,- 1’.- ’ 1 3 1 2 1 1 ,  113000 1t ~ 
l O p, - ’ , a’s ’- , 50 6295

2 0  1 - 0 0 0 5  230 121, ,’,) 102000 120 32949 46000 C’0 6201

30 i 0 ’ . -sJ~ - 2 2 0  i i ,  I ,’ ’  85600 100 ‘ I ‘8 A ’. 3 00  “0 6 4 2 7

31 - ‘ ~~
a’ a’ — ‘4 ,’ ,’) 80 16003 ‘a’ — ‘

101*1 ISA ,’ -1 ’ -‘ 8 3 1 5 5 7 7  ‘.‘OhSS - — ‘Oc’834 2807.800 _ a’ 945906

3 0 5 ’  A ’.  I S . ’ 5 3 8 7 8 3 3 7 3

3717. A t AS 37 *4
BI AS ‘ . 2450 7. ‘ I C 1 8 I 7 . ~ B IA S  07.’ I’, SEll 3 ( 7 . ’  37 67. C a N O E S - S I  r i AtoA ’

D l ’- - ‘A ’ .1  7 8 * 7 1 0 4  05- “15 ,1 DI5 09AA ’ .t ‘ M I ’ !  ‘7. 030 (8*117 5 l S l~A A C , I 1 8 3 1 ( 03 0 1 0 0 * 1 0 1

- ‘ I  MO ~l t i ’ ” -  I A ’  - (C S ’ - - M ’ S ’ P A ’ )  I ’ i M ’ . 5 ,  I - ‘04’, ‘ P A l l

1 “ ‘5 . ’l 7.0 ,- lI .’l 70100 20 I S A  7~~ ,’ ,’ 0 0

2 A ” I ’ ’ 50 c, - 1 ”  19700 70 1 - c l  — 
h ’S,’ 0 0

s- I a ’ ’” ’ 19800 n O  11158 .S’C ’O 0 0

4 ‘1000 30 .‘ ‘  a’ 18900 20  h ’ 1 I O  7 1 1 0 0 0

7. 1 1 9 0 0  30 , ‘ -~~~ I5~,0” 10 ‘.85 8 1 ’ , ’ 0 0

6 ‘ ,‘ .‘ 1,1 30 5 5 0 a ’  13700 10 37.6  20700 20 1039

;, ? ‘ , 20 l’ ’2 80’s” 0 0 11900 10 821

B SAl 0 0 9830 0 0 19300 20 1063

9 15 , 00  10 ‘c, ’ 11300 10 818 107.00 10 280

10 ,‘ ‘. 1 “ 20 1;” 8950 0 0 10300 10 291

hi  ,‘Hi - 80 2 1 7 7  10600 10 236 l1A0 ~’ 10 ~~~

i s  ‘ “c’ ’, 20 1 )26 1A 100 10 t8~’ 129 ,0 ’ 10 ‘48

1’  I’”” 20 1 ‘51 17100 10 ‘C’i h ’ 5 2 I ’  10 A ,’ h

1’. 21~~’1,’ 70 1170 13700 70 931 l’.’~’C 10 ,sc

1” 15000 10 ‘.0’. 1650) 10 A ’.~ 
,‘‘~-0 0 ‘ 

a’

1P ~ 
,157~~’’ 20 1445 177.00 ~~‘ 

4 7 ,’ 35,01 0 0
I ,‘‘ ‘ . “ ‘  70 ~~~ 1 17300 I- ’ ‘.30 11005’ 10 321

13 l I t ’ , , 20 l ’ l a ’ h  9 13 0  0 0 c’ ’ - 0 0

1” 2965,5 20 11 1 1  9130 ‘9 0 l 2~~00 10 19 7

2 1 ’ l ’ I O  20 1 1 3 1  17300 13 345 to’ t l ’lS 10 17?

2 1 21000 20 1171 15800 10 199 14100 10 330

. 2  0 1500 20 1 1 0 7 .  1 8 1 0 ” 10 8 39  9470 0 0

20 11 , ’ ’ Ic’S’” 50 7.65 0 0

2 ” l .’ l1 , t I l  20 1 1 3 7 ’  i ’ ) A O l  70 l ’ 1 A ~~ 11000 10 297

25 28 000 70 1 7 6 1 1 l C ’~~ 0 1)  3 5 ¼  15 40 0  10 * 19

26 70700 70 11 16 ‘20 0 0 20600 20 17 11

7? 2 1 0, ’ 20 1168 hC ”~~ 10 ‘ . ‘ I  ‘1200 30 7321

2 3  2 2 2 0 0  20 1191 ‘‘0” 70 *03 .8700  7.0 3 2 9 5

29 20 800 20 11.01 I ’ c 11’ A ’ ’. 91900 7.0 647.7

30 19900 20 l0 t~ 1 7 ’ ’ ” -’ 10 M t  40100 40 4308

31 20200 20 h i - B I  Ic ‘ . O  10 ~~
- 

~~
-

IO T A ,  7 5 3 9 * 1 7.118 0 691 11 0 — .  7 4 1 8 1  4 8 3 3 8 5  - ‘  2 7 2 3 0

- ;~“ ( : :i . ’’e ’ 05 ’ .15



!r~
0L

~~ 

‘ 
~~~ s~~~~~,a’r ’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~ 

‘
~~~

a’

~~

-a’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

A t c } h n m ’1 :,J~’ ’Iy n i R iver  n o t  I ’ i n n ’ .- , ‘ I - ’ : ’  ‘ , 
‘ - i ~ I : ::

~ t, n i t  I OIh 1 1’ ‘n i t  I n’ i , : n l t  I ‘ - n i

, 5t ,,
~ i) ( ’ 

~‘io • : 5~i ‘76
A5 ’, ’ n i - ’ , ’ , ‘ h ’ s ,  I on  :o .  : ,‘ ‘3~j~~5

! , n L t , i t t o - i ’ / I , ) t i , ’~~ t :, h - i 2 :  ~( ‘)5 5 ui 5’T/91~~~ 1o

A 5~enicy r s ’I ’ - o:’t on ’ :  to  ( ) \ ~DC :  ,‘I’

R ive r  m i l e :  8 .2  (~ -~i ’ s 5 - 0 1:: n o : , t I ,  ~‘:n ~ :’i ,:l, ” n ’1ce of th e  ~~~~~~~~~~ Old I ’ I i v c , -n ’

‘ 1 : 1 - i  t he Il ’s - i  and A t c h n ~ 5”~1’i ’,’ n ,  na ’ I vo’r s  ; esta ,b l inn }ls ’ !t 
~~

‘ , 
~ 

1 , 5 1  ‘ ‘!‘

in 1’)s~’~3 . )

, : j  ~~ 1~- . n - ~ n’ ij’t ion , 
- I

‘ i ’ I i  c ” 1 I ~~’ u s  ‘ I ’ ”  , t t ,  n n t, ’ i t  ~~~ u n  ~~ ‘i : t n ’ n i i I -~1h t  r’~~’ n o c h  05 ’ I ~~~~ ~~~~~~~~~~~~~ “ v i ’

—
~~~• ~ m i l l ’ ’ .: : , ) l h i , i !  ~~f C i : : t r n s ’n ’, : ’ c t i ’ t ,  (F i ”u i ” , - A P )  • ‘15}~~o’r” is no : ‘s n i ” , n - n ’ o t c n ’ c t ~~on .

A : ’ f , j l ’ic ’i n i l  1, - v ’ , ’, ’ , h n t v , ’  t ’i’o’ n h  d o l l ,  ‘ ‘ ‘t O i l  ‘‘ - ‘ - 1 :“ ,n” i1 l€ ’~ tc~ ~‘o t h  5- 111k 13 . ‘ I I : ’:”

I l i  rio ‘, ‘ i ,i 1~~si: ” i~ a c t i v i ” ,’ in  t h i n  v i o : i n i ’ ’ .’ - ‘1 ’ th t ,, ‘ I ” t ’ 1 :, io n  1 , - I  
~~~

‘ :“ - ‘ t:; ‘ n ,

Ined : : nI , n i t , t ,’n a,j . ~~~~ , n L r o” i , m — , ’n I ’ln1~ n I s t ’ ~~ i , , I t  ~~S Jo , , ‘ ‘  i t . , ’,, l 1 , - n ’::’ S I n ~ - r i , ’Ii t ~ ‘ t o n k

of 1 , 1 , ’ - l - ’ w r , , ’t r ” ” In ’ , : n i ! j ,  of  t h e  :~~~ t : ::,o’. .: Cj t ,’ — , ’ ,~ i i l, I  s o ”  to ‘I’ i M  n ’ ’ - ‘ , ‘ l  I i ’ l l - a’ , ’ :0

C i : n , n n l n n t “- , , n ’  ‘ (: ‘ , i  I - ’ s ~4 . i ) .  ‘r lie ‘
~~~‘- ~~

‘ in  l } , . A t c i i ’ i : ’n ’o l ’r ,’rt :“n l I ,; i ’ ,:t : 05 ‘ ‘ . 1, - I ’ 

‘

5 : ’ - ’ :’ , ~ I , ’ ’  H t . ’d ~ iv .sn’  i o . I  c” n i l , n ’ , ’N , , - - i  - I i v ’ - t ’ ’ - i ” r i  :‘ r - ’::i t, 1: e -~i s : i : ’ : . i~ ’t I ~~ i v ’ ’ n ’

~‘:‘ w’ t . ’ of  ~, u i o o  1 1 } S i v ’ ’ i ’  ‘ , , n , t , n ’cs ,L :‘, t n ’ n l s’i ,n i ’ ,” . ‘l’he , ‘i : t J  i , ’ :, l ~- i , n ’ - - i i , ’n . ‘ l i t ,’

re ich I:: 0. ‘ ‘1 , / m u , ’ , ‘ i n t ’ l  1, :!’: i - i ,’,] t’ :ol , ’ ’ r ’ i ’ t l  1 1 j  ~‘~~t :n 5 s , , n e 1  ‘ , n l I f l l ’ ,’ 1~ t ‘ i :,

l n n t n h , i I n . ‘ I ’ l l ’ ’  A ’ ’ n I ’ i t ” L l ’ i ,’ n t  R i v ’ ’ i ’  I :  n i n m v i , ” S I - -  t o - ‘- ‘:‘ , : ‘ n ’ ’t ’ ,’i nil ‘ n” ,” t ’Js’. ‘it’-

‘I j n n ’ m ’ t n ’ , ” ‘ I n  - ‘ 5 ’ r ’”  - n ’ ] ( .188”( — I I~ 12 , an d J t o : ’  , ,  h ’ -~~“ n , : : ’, ) ‘it ” : “ - ‘x  ‘ n i ”  —

‘(8 1, - , : t ’ n n ;  nn l ’ ”t , n h  — . ‘ I i , OOO C S ’ :; nw-I mini:::u:s: — J 0 ,500 “ S c .  ‘ i n ’ ’  S’ ’ - 1 1—

: ‘ n ’ ’r t t  l o’t,, Ln t.o
’ n ’ ” ’ - - n o l  ( L i ’ - , ’ l~~ t ,h ’ ’ t ’ , ’ : ’ ’~~~L )  ‘ is ’ ’ :  :‘, ‘t:’:i: ’:h :nI — 2 , 1 12 , 000

m e t : :  — , “ O , ’ l U ! ’ 1 l , ’ t t n n /  i i ’ , ’ ; n i n , 5 : : l i : i o n n h n : n  — , “ ‘ , ‘ ‘ : - n I : / ’ 1 : 1 : , ’ .

n
l ’ 1 1 u i l n t , Oj r o r :  - I - s ’ i ’ ’n i , l n o ’ , ”

‘i ’h ’’  , n 1, ’0, i - s n  w n 1 1 :  ‘ ‘:l ,ab l 1 : 5 , ’ ’ - ]  ‘O ’to I j : n c ] l : t t ’ ” ’  t ” i t i , ” ’  i n ,  1’s ’ I i ”  :‘ :.  I ’  - ‘t ’

- i 1::, ’ - t , t , I ’ I -w i n , ’ U I ’ ’  A’  ‘ 5 , ’ , 5 ’: I ‘ i ’ s t h I n  i n ,  ‘ n ’ ‘ , .~~~~, I t ’ ’  A l ~~]c t ‘a l  ov o  H i  v ’  to ’ .

‘ l i i ’ ’  Ci :  iJ ”w f l i ’ l ’ ”t : l n  Hi  s I n ’  I t o t ,  ( t i n t )  I : :  n’ s :  ‘ n : : j i - I  ~~‘ t n ’  coil I .1(’~ I t ! , ’ S t o ’  ‘ ‘C ’ —

I - I l l S  ‘ , t t ’ ]  ~‘ i  t ” , ’ I ’ l ’ ’ I , t h i ’ ‘ t n t ’ ] - t h t I : i : : t : , - ’ t ] , i ’  - i n t ’ ’i  n ” ’ c n i l ’  I t t , ’ rn ’ - : ’  ‘ 1 1 ’ ’  l n t i ’ - n ’ n , —

¶ - to ”,, ‘ , r t n t l ’ ,’ n n l l : . O’ i ‘r I n  l ’ i (  ~~, I ’ ’ :nu’ , t -I ’’:: w’ - ’ t’ , ’ ’ n o s i l v n n ’ ’ - 1 1- ’,’ ‘ i n ,  ~t) ’f l  - ‘ t i  —

s i n ” .’ r s ’ i , t r I n , I ’ -/ , S t ’ - ]  i f  1 , ’ -  i 1 , ’t  I t  ~n i s ~~:i F ’ i :~ r i  ‘ ‘ t h i S ” ’ ’ t’ ,’

I I I  ~~~ :1 H ’ t i n , ’ ’ ’

A 2 j



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~

‘ 
‘ S irni” 0’ ‘ n h - I  , i n i t a

,:s , ’ll’,’ ‘t 
~~~~~~ 

‘ ‘ ‘ -‘ , ] i ~~C~~~~rj

~n i ~ 
) 1,  , ,) n L ’ n n :’I l e _  ,i0~t C t l i k’, 5n1 W ’ ” k l  :,‘ : ‘I’ ton: s , boat wi th  a CC t — ’ t

5 , ’Cn , t -~~’,” :~, ,0’ n t ,h i ~e~ ‘i~~n ’ t iCa 1:n .  ‘,s’ it h  f i v ’~ . n n ~~n n ! ’ 1  ‘ - ,‘ “ , n  ‘ “t C i)  ~~-~‘t Cni l  . “1, ’ 
-

‘

a’s _ enS ,Lon n s s i ~o~ t n , i k ’ .’~ i ‘) .S, 10 , 2 5,  50 , ‘( 5 ,  and ‘-110 p e r ct ’Ii ’. of  thc - l s - S  ‘ I .  ‘ 5 ’ 5 n , ’ , -

-
‘ 
‘ 05 !’’ . i ~~’ o1 , n ’ .n i d  ‘- n , ’ , ,‘ ‘ ‘~‘‘, j c n t 1 t o  ~

i t a ’ , ’. 1,’~0i15, I, uL) O , nt : , ’j  2000 f t  ?r ’c -n nn  a i’ t ” f - : ” - : : - , ’ t

r :iarker - 0n u h i , ~ r~~,’I i t  I ‘ tot” . . , ‘ ‘u ’ , n :  J - , ’ , ‘ “ .,0I ,‘ t n ,ir~, ,’n i ‘ “,“ ‘r ’ ,’ ‘5 t h , ’ .,, ’ i ’ m:,’ -I : , ’: I n , - ’ i~~ ,0 , P

t 1D’s’ I 5 . Pt~~~,’i’ ~ ‘ 15 A !’n’ii ‘ s ’ ’ i ’ ’ O , a I C  — ) t6 c ‘c , n t l ’ ’r s o c  , 1 . e I.  “ - — n’ , ’ , ’ ‘ i i i

,S’, U’ n - ’ s e : :  ‘ o r ’ ’  t aken w i t h a ‘Iris ’ ~ , i ’ n k , ,,’ S  . Di ‘ n j ’  , n ’ , ” ’  ‘ t o i ’n ~ ‘ ‘ ~n- , : ‘:r’ s t - , ’ n ” ’ oL ‘- c ’  C—

‘,‘ n i t i ori ~~ n o r - ,- t ’ ik ’~~ni ‘ i t , t ] i t’  ~‘ c . : i n n :’.-n t  ‘~~t, n i ~~ j , ’ t ,  - ‘ ‘ ‘ L C I :  I~~~ ,’ ~~~~~ t ile ,nu n :I ’ ’r ’: - lc  :—

, n ’ ns l  ‘LI ’ , ’ ” ~ ,;n o r n n ; ’ I e s  ar’~ L’ ,k ’_- :~ .

Fiiv0 ’i’ sI .a- ’,_ - SJac i n J t ’ ,I l ,  i - - i  i ‘ t t  . , “ i nn , n’ ‘ ‘ ‘ . ‘~ ‘ort ~~~~ a n ’t : I ~ cn t : ’t - ,

‘ d n n l c h  wn i :S l aL - ’ i ’ 5’~; l ’ l n .oC , ,’ I i , ’ a ‘,‘.‘ n’ — ‘o i, ’ht  . o ’  s “ . I~ J~ , il ’~~~ , a , ‘ “.e’,’o:’,, ’

t ’i , l iS’ J A — 3 5 i ’  C c I t t , ~~~~ ~~~~~~~~~~ oll n s ’ n ’ h ’ ’ h ’ Wa: ‘ ~ n -  : :,c ¶ , k ’:e i i , ,  “ t

,, s - i - , si a tt ’, ’:’ ,’ -‘ ~~~~~~~~~~~~~~~

~ n”, ) n :i t S n L : ~ o n n  1 )~~ tO ~~~~~~~~ 5 ’ t , ‘, , ,~~~ ‘ i i n n n ’ ., n , ’, ~
‘ ‘ L a I  icc W’ , ’ I ’ p ’  n m n i : t l , ’ :n e ,I 1’ ,’ ‘ I t t ,

‘I’ t ’ c t : n i , ~ 
‘
~ ~~~~~~~~~~~ ~ n)11n I’it~ i o n t~; ‘ I I  ~ t - “ sUe s ~i ’i i : ’ I n ” ,n , ’ n ,  , SI’tP ; : ’ i n t e ’ , )‘ n :n I , ,’ I ’ -~7 ‘- ,

t b , ’~- ~~~~~~~~~ : - ‘ Lh i ls i n i r l ”I I ) i , n I , t ’ i c ’, t n t ,  ‘ ‘ t o i ’  , ], ‘,‘,:o, ‘ - 1 ’  , lt, n , n c  , ‘C c t : - Ie c  n i t  i t , ’ ‘ ‘ t t , , ’ i ,

‘ 5 ’ -

- 

‘ ‘ l ’L’ , Lo’.~i:; i ntnnm , : , ‘ i n C’ t o ry .  I 1 5 i t , ‘
~ ‘ s i - . - ’ a ” i n i,; - n , i ’ ’ 01 ’ n ’ n  s O n ’  ‘1 St .’ t s .  c ’ : : ’  .~~—

CC, 1 n~ t ” ’ , n ( n t - I t t  t e - i  t ’ n’ , ’nn , t , ’t ’ c . ’ , - : t ” t o  L )  ~~~~~~~~ i ’ ,’ : - n : ’ t ‘ b ”  ~~~~~~~~~ 
7

, ‘- ‘t n , i ’ l t ’ 0 , when “ecs ’~~ ’ , ‘ - I  in  7 b i t ’  m i S  ,‘it a ” 1t , . ’s ’, , arc ” ct - c t ’ . ’ I ‘ i ,” , i n i r - t  f i t ’ I  I

n: ( ’ ’, n. : , s to ’ ’ ’  1 311 ‘1 ,~ b i , 5 5 ’ i, j  ‘~ l n , , ’’ k n ’’ - , ’’ -  , ‘ t t  n i l  ‘s w ’ - - ] ’  o cc ’ t le  t ’ ’h ’ ‘ , —
I ’ n ’ f l x i n S I n t t ,02 L ,’ t , i t r , ’ o’ w ’’ , ’k:; !i n i t ,j l  s i o ’ n m n ’ . F’ i l ’t ’,’ ‘ i :  i’S Ct .toI ’ i: nn i ’t , :’,:’, ’ on ’ I : , -

c l o u ’ w ’ , ’, i - r  ‘it . ’’  1i ’ ’ t~~t i  o I l ’ ‘ ‘ ‘ ,, ‘h , n n i : n : : ’ l o ’  - n ’  t t  -,si l,,ri ,i’ . ‘ to rn ’  I r i t o t  i ’ : t , ‘ i n - i
73

1, 1 , ’ “ n : , ’ , i i i  i n  i - ’ n L , - ’ , 1’ w’iten’ i 5- - i n ” i ” , ’n t  ‘f  -oc t  ‘ ‘ t m ! :  - I ’ ’  1”,’ tn ,‘~iTh ’~ 0 1 0 V’ t ’ ” 
~

‘ ii
,lI:i ’ ’ w i t h  a W i l l t , ’ l~o l 1 , ] ’ ’ . A b - , , s , I ~t, ml oS 1 1 . 11 IL ’- - : w’t t t ’ n ’ nn ”  ~~] ‘ 1o I

I ” 0 ‘ c t -SI t ‘ ‘ C n n : -  I ’ ,’ , ‘ 5 1 ’ ]  ‘ l ie ,0Ii t r h I . l  ‘ ‘ L n n  I I ’ S  ‘ ‘ t ’ , ’ o’i ‘1’ i t), , It nn , n t , ’I : ’  ‘ I ‘.‘ ‘h ’ ’ ’ ” i n ,

LU ’ ’ 1 ’’ ‘U i t ’ . ‘i ’h ’ ‘ n ‘ i - I c  ‘ i i i  1 - 5 , 1 ,  ‘ 1 11 . - n ”.- ’ ’~ ‘ - n ’ ,,‘on:o’’ ,n I I1 ~~~~’ ’  ‘,~ ‘ : .  ‘‘ ins ’, :  ‘ ‘ii ’ ’

w ’ s ,Oi ’ ’ I  ‘ “ n i t - -  to i ’ . a’
. . . ‘A l : )  I I. !‘ “~~‘ — :n,s! ) ‘ i v ’ ’  w i t h  a t ’ - 1 I , ’ ’ j l b o ’ .l w’ t t ’ ’ t ’

- i t O  I L  I I , ’ ;  ‘ L n h ’ ’ C  C i v ’ ’ ‘ ‘ t n , ,’ S t ’ ’ , i  1~~ l~~~~~i ’ ’ U~’ :n ‘v ’ . A- ‘ n -  ‘ i I i ’ S  I~~~’ • ’

. 5, h o  ‘ I • , ‘
, Ni . :‘~~ - J i ’ n V ’ ’ , a t , ’ i I  L i ’  ‘- . ‘ ‘ t ’ ’~~’,’~ 1 ’ ’ ’ ’ ‘ :‘ b i n : ’ - ,

t O n  t,w- ) t u ’ n ~ ,innc wi t , b h  , , ~~o h a l t ’ - ‘ ‘i n , , - ’ m i ’ - - ‘t I ii~~n~s 1  I ” ’ ’ t r n ’ ’ t ’  ( I ” s:n i ’  “.:, ‘ ‘ i t ” ’

s i l t ’ ,‘- i n:, ’ i t t ? I’) ~ 
3~ ‘3 — s I  ‘ - ‘ t R o t ’  ‘ I ’ rIni -~~:~ 

‘ sin ”



r:

ra’

~~
) ’I ’5z: _::—n-’s-: “a’-’- 

,, .:~~~ ,: ~;.. i:r29~ :i~ T:Ta’ 
,~~~~

“-
~~
— -a ”-”—-—’ ,- a’- ‘—-a’ - ‘— . -s

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— a ’-  ‘— “-a’—’-. 

~ 

a” - -

_
A’Ss 1,~ nlt ) .~~~~‘h ’, o ‘ I I I ’ . 1  1 ‘~ i’t ”  ‘s : , o’ .: .. ni t:iC U . 2 .  h . 2 33  :‘ ‘s’s -.”,n- I , ‘ , ,on w ’ ,~:

I i:1t . :1 1: ’ ’- — “ , , L ’cn . , S ’, ’ n ’  ( 0 ’ ’ k::,,-’~”n~ ‘ are wn ’~, a’ l.~, ) .  ta n , , ‘ . sJD— n ’ t_ I ’ 0 0 0 1’I ’J l ’ ( n . , ’

cc’:i t a i n :m n i c  t n t ’ C n t n : - L  ‘ a~ ,ii ‘ .Jlo ‘ ~ 1, 5’ n O  , l S ~~ I ’ 0 1’ th e  i ’ ie ) c ~‘ s ‘
~ ~ o ’ :  :S ,

an ~ ‘:0:, 
‘,t ’  ‘ t I l l ” , ,Ki n’na te  - :~ 

‘sR n , 0 ’  ‘~t t  1,~’r ~
2 

“ i S t ~~ 2 — ‘ , t  ‘~~~~ r’ is cot
I 

n i c ij e  ar0J all ‘w~ ~ ~~,‘ :‘ , ‘ ‘
~~~~ , ~c ,:,h , ., e i:~ ~ Ior, n i ’ .:, ci c  of a’, :,u ~ n , ’ ~‘n: ”. ,s ~~~°‘

~ 
t n , i c  i - o n , r ~’ ’ : ’  C , , ,  ~~~~~‘~~~ “A~ t j fl C n ’. “ : i I l ’a I ”  ,‘I”:’a pii C : .  ; ‘ ~~ . ‘~~

~ AS ’t ’,) t ’  ~~~~~~~~~~~~~~~~~~~~~~ ~8 s i : . , 0 i ’ ’ .t : ’ t ~‘s si ll  ‘, b: ’~’ n n t , ’ ’ C S ’ . , ’n ” ’  :,0. ) ‘L’o - s n ,  -

‘ n ’s- -n: : t n  i h l ’ , ’ ’ ’ , r I L’ ’ . . ’- , a’ - I . ’ . ‘ , 0 0 — n n i ’ n L! ,nIsrn ‘I ’ lS S s t ’ C i” e: nn ‘, O l  : n  ‘ nn , S , n , o ’ . ‘ ‘ ,‘ts’!,

pi, ac~’ , inn1 ‘ e S t ~~~~~
, ’ I”~~~’ i  ~, , i, . CC,0I S, 2 ’ L ’ . :‘ i n - ’ , 0 . . ‘ , ‘ - ~n ..  : n ’ ’ ,~,- , ’ ‘i so

wej c5 , i e,n : t . ‘_). ,‘115j, , , ; .  ‘she C I o : , C C  -5, ‘ ‘  ,‘e t i , ’ .’n ~ i ;s~ ’’,’ ’~ : ,,, nl  a n a - c t  ,,~~~ ‘ . — ‘ s n , .  ‘, ‘~~n ’’ -  I

C .Le ’i~~ , U .  . :, - . ,35 . -
~~

‘ O .~,,O , - — n ’s’ , ,  ~~ 1 . ~ , nc ‘ ‘ 1 ’ - .2 — “ , C

I’ O . t,” ’— n , ’ , ,  ‘ tn ,  I 1,1 . :. :. . ~~ - ~~ ~~~. 
‘i c , , ,~~~~. , , n ‘ ,Itn ~~~~~~ ,n , . - , , a t : ’.o  ~~l l  ,n 1 ’

‘,‘i” ,n j ’ ’hS_ - I i  ‘ ‘ ‘ ,, . ‘ ‘a ’, ,sio ’o’’J’ I C  n ’’C C O O  1, -S . ~ II ’ In n~ - ’ ,, , . ‘ i n , : V . tto’n , t 1 1 )  5 -  . n ’ ~~~~~~~~~~ 1 1 , .

I~ i t n ” s ’ , ’ s n , - ’ the t : tr e  ( C ’ s s ) ’,’s ’ )  wc~~ ’s ‘i lL  1 ’ :’ in : , ~ ::O ‘n ’ - cc .o ’ - ’:,~~. ‘_ ‘ n t ,~~~~t 1 t

0” ’ ’. ,’ ,0, 1 St ’ .5~ o i ~~~S n i n e , :  th :it  ‘.ocn ’e in ’, ,  l ’ :~cct ; c t i : :  - , ‘.c:t t ’ ,o U .  .“ . I ,  . ~~~~

C i e V c , ’  t n t :  :“‘: ‘ ‘~~‘s n i ’ . s 1 w t ,l ,  h:~ ‘ a n : : , ,  ‘
~~~~

.‘:‘ L n ’ S. ,J , ’ s n , — : n . , : . ’ .

~ 
:‘ s~~i’ . “ ,‘ : ‘  ,‘ 

~ 
,‘ 

~~t ’ I I , ’ t o ”  ‘ I 1 ~ t~ 1C l i C L  I -to :” ,’ n~ 1 - I o - ,h ‘
~~~~ ~ ,, he . 0 - — “, . : a ” ’  , ‘ t

- t o t ’~~~t~~’.0”t ’ , , ” t,h ’,2 .ne ’n t i ~i n , ’ o~~ th O  , S’C’ . U C , ‘ n , : t , ] I S’ l t ’ - ’ , , ’ S iU” S C , ’o’i, ‘ C I I I ’  t o l , i  
A

~ I 

~
:0:
~ 

0 5 

30

~~
_

n ~ 

~~~~~ t

o 

, 
~ 

‘. A ;  S 

~ ~ 

~ 0 ~ ~ 

~~~ 

‘1 

~:

“ 5. t , ’ ’ V , ’ ,, , Csl’ oL  t I l t , ,  ‘ I - ’ ” ,it’.:s ’ i .~ ‘ n I  ‘, ‘ ‘ i n ’ ’ ‘.:“‘ I .  F i , n t : , I ’ I J ,s , ,i . L ,  :1, ”,’ C t ’ t O o ,’

I~’’ ,. t. ’ ’ t ~ Ij:’C S , n i c ’2 1 U I  n u ,., L.~~~— I ’ . ,  l! ’ ’s ’t t~ ’ ’ n ’ t 1 , n ’ - I  ii,n ,’, ’ ,,.’ - - ,_ :  ,,, i : c- :a’ :’o’- ’ t i  n , .

- ‘II , ’ ’ n’ o’ I n I S I L O L I , , ’ :10153 ‘ S n ’o ‘,0~’ t 3 i l e,  I I i ~ , )  ‘ I s’ , i0 - ,’ 5 , : ” nj C a ,~ ~~~~~~~~~~~~~ o , S ‘ ~l’ 0 1  :‘ ‘

nus:l t’ : . :j s : , :i te i , ’ 2 :‘l ’L t l , a ft  t : i~~r~ ‘ w ’i c i i t ,n i n ’, a U - U  s n , ‘,~ i ’  ‘ , : t” ’ .o’ , i ,  to~~~t

- . i ’ s C ’ L h O ’]  w’ , t e n ’  . 5 ’ S  t o n i t i t  S b , ’ ’  ‘
. I i i  ‘ ‘ ‘ , , ‘ : “ ,“ n ’ S n ’ ’ , ’ ~0 ( —  “ s s an ’k  :1

t n t  ‘ n I ’  ‘ ‘ ‘,‘,‘ t, ’~~~ t,,’ . t ’b i ’ . n 5 1 0 ’ ’ ,; ‘ - n ’ - n : i n ’ : ’ n , I  I : ,  t n:o , ‘ ‘ n , - 1 - ,’ - ‘ ‘ i n , ’ , . , n , \ ’  a’

m r ~~’~s t ’ L i n ~~’ I t ’ ,’ t ’ i i ’ , - ‘ ‘ n i - i —  - ‘,‘t, ’ :’— ’n , n .  ~~~‘ ‘ ‘~~~~ ‘~~~ i X , ~ 
‘ ‘ r ‘

~ i n .  ‘ n i ’ s  ,~~~~,‘ 
‘

L a - n ’ ’ I i n ,  ‘ i n i - k 1 ’ l I n t;1 ~n ,  . - , ‘ . ‘ 1, 0  :~~~‘ ‘~~~~~, ‘ 
‘ . “ , . ,

‘to -. , t~d , - U0 , ‘ t nt  Sn , j~~, n .  ‘, , ‘ : s n , . ’ .’ n , i ” .s, ‘ - “ , ~~~, , - -  I ’  ‘ ‘ , “ ‘

‘o Il ’s m it ’.1 a I’ , ‘UI- I t . h ’ ~ ,,n ’ - ‘a I . ;  ‘ n ’ :  h ]  ‘ n i I ’ ’ ’ ,h ’ ’? ’ .

n” ,‘, ‘ ,,“ - , ‘ ‘ t i” ’ t lO’ : - I n ” -  I ‘. ,  ‘ t i ’ l ’ s ,’ , ’ . 1 , 1 ,  U ,  ‘ , ‘ t I n , ’ ’ , ‘ 71 , 1~~~ - n ’, “ ‘ h t ’

I ’  ‘. ;nO :i I It ’ - 1 :. ‘ I I ,  1 ‘ n ’  ‘ 1 ‘ - n , ’ . :’’ i’ ‘0 5 ‘0 ’ 1 ‘‘ - n ’ .- - n . - ‘ .  ‘ ‘ ‘ ‘ - ‘ , ‘ , ‘7’ -

l h s i :1 i , , ’ ’ ,’ s i  I s ’ ’ , ‘.0 , I ‘U, ~n ‘ ‘ 7  ¶ 0 , ’,’ ,s ‘ . o ‘ ‘ ,‘~ 
- ‘ ‘ t o ’ . ‘ s - , ‘ Ct ‘ ‘  1 ’

c ’  si n ’ ’ ” ‘1, : Ii ’  1 i n n  ‘., to j — ‘ - I I ’ ’ - I ’ I ‘ -

- -  —



‘~~~~~~~

--- 
~~~~~~~~~~~~~~~~~~~~ 

‘-a’- ‘a’— “ —-  —:
~~ ,TI T’- - .-- IT ‘a’ ‘ 

~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
a’—’ — -‘—--—--- --“‘

~~~~~~~~ 
“

~~~~~

‘ ~ 
w:,ush cor r ec t i - ’n ~ . The IiW sa~n :js i ,e,: , lissolves , and w acl i  correct i  ‘:, beake:a’nn

~1 are p011c011 in an ovea St’s :t:-i’r , , - x i : n n a t e t v  18 hr and th en  w e i , - :ied t , :

! 
~ o. oo oi  ,~ to determine the - in’ y ‘w,,’ ’i , a ’ I i t  ‘ t

a’ t h o  :n I a te r is ,t  in t h u  beakers .

Data redu c t i o n  tsrocedures

I The result., ’  ol ’ the Iab ’.to’s i t  ‘ : a ’  :.‘ analyses are ~‘nsto :’e i .,‘i: t h e  LI’S’,I~~’:nn’ nr ,’

~ 
1~ 6 ( Fi, :ure AlO ) by the  tOE’ ae n ’ s - sn , n , e t ,  , 1111,1 all ns ‘, n,s~:a sod n ’iej , os are

-

~ 
pu01C},e .i on C - ,C n sn l3 t e r  c ,:’ ;s . ‘r iie cards c : ’n1 t n ~ i::i :,,’ t hese cata ans i t he

~ 
d i c - ,nh . ’. - ‘ i ’  ‘Sti’ data are ent e r ed  tIir , . ‘ ‘ ,icli a remote t. ’s:’nn ,tn: al t . - tn e  ‘,‘,‘t, t I: -nsc 1owe ti,

‘ - 5— 6 3 5  c s:n:p ’cter . Data n~n~e ‘.n - ’ n n n t i l e d  s i c in i  ‘ U .~ e ‘.‘ n ’ s  ,3:,’,s I’ 
~ ~

‘ . , ‘:“ t n I ,  , “ ,~~ , “ ,, 
‘ 

.1  . :‘ ~

(~ i, t !  :: . ‘(,2 ’~— ’s 3 — ~’~2— O 1O) , which  aces an Oderi - “cr’.’e t , ’ a ::n ’oi , :1n 0 ‘ n, . ‘ ,,,‘ is ’ t t  - n n :

w i tn . i n’s,”w n . :.i d a t a .  n t O - j U n , ’fl S. i’e t : t in t ej  ‘.-n ’, t h e  ~~ S . i ,  . 230 sieve u s  d i s —

-,shan’ce wo ’:, , ’ ht ej .  I’ - ’t ~~I .s:in’i ’l t ros  ~~~~~~~~ : ‘ - n u l , n  are 10,S ,, ,.- I C I b  on t i e  - ‘ i , : - ” .t

- The t o n ’ ~‘nn,nttion S - n ’  th e  - : :n , t I CU w a t er ’  year ‘
~ 

11,- S .  ,1 u n t o  ,‘In i i iv - i l s s : . al’Ce

val’1e:s ) is th en ;  ir in , o , t  j o t ,  - the C~ ”n ’~~ ’l .i t ’ : n ’  p : ‘s’scn , “ ,‘A - ,.)’ i’D’ “
~~
“ 

~t . : t o .  123—F

A2 —: ’ O O )  , wi:  : oh on t on i l  sites  a t , s t  at , n e - i  ‘ s n n , e : i t  1’- -r  th e  w n , t e i ’  ~
,‘ o ’ s in ’ .

Data n’en” n’t to -- ~
‘n a’ -cedures

to so I i s n : e r i t :‘it’ t were L” lhltished pri- r t - ’ w’ ,b , n r  , ‘o : i n ’  ti ’t ,’3 . Fe,”in. n , i: n ’

in ‘csttei’ yea:-’ . : . ‘t ~~, these ,i at a  were publiste-i ins Rer ’eren ’1ce 5. - ‘S , ‘ns n ’, ’  All

- is nm ex~~n in ’ ,Le ‘ s  se l i m e r i t  ~~~~~ t ’-” n ~ t h i s  n , t n . t t 1 -ri ( t I’ , “S 1 b 1 : :~ 
the  :1

h e n t e r n i , ’. 1:11 ’- n ’ s n , a t i , ” n ,

A t i l t ,  i ’ ’n ’ i t i n t l ’- - n ’ :n , ,’.it i  - o -,tot th i , s st at ion  ,‘ s t n ,  be 5 - ’ ~~~~~~~ 
“ 0 n n , :

U . 2 .  ,‘, b ’ n n i v  i’ , n t , ’ i n i ’ s e r  t i , n t n ’L c t , h - c  Or l e an s , ~ 1:” , ’~ t ’ s -.’ , , n , :, U s’,] :’ ,t . a ’ i n s
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*TCIl *~ *L*Y* W 1v~ R A T 3XMM E SPu~ T, La .
U SIJSp~ a0ED S~ DIM~~ T 08S~ Rv ATI 0~ S

DaTe 1000 P .P .M . 1000 T0e,S/OAY
MQ 0* Y k C FS TOT S*a~) SILT TU IA L SA I~D S I L T  . . 
10/12/73 1b2,0~ ” 511 . 32. ~79, 25 1 ,066 13 ,859 235 ,20~
11/ 9/73 223,aoo 985, 71 , 908, 593,088 a~ ,Sb8 5”7 ,ltb
11/2 1/73 154,707 393, a3 , 350 , leaa .042 17 ,860 146 ,183
12/ 7/73 3~e7 ,77a ~~29, jeu , 1085 . 1152 ,783 j35,au3 1017 ,300
11121/73 403.451 975, 187 , 788, 1060.737 203.818 85a,9~~’~
22/18,73 ‘144 ,160 533, 128, 405, 5944,905 142,732 ‘52.17’
12/28/73 3b 1.Qu I 723. 216. 5~ 7, 103 ,3a4 209,981 a93~~5a31/ 3/la 345,Ovu 6446, 200. ‘4u0 , bOv, 835 191 ,491 ~09,1aa1/1 0,14 390.000 528. 21 1. 315. 552.611 221,aba 331,207
I/li/la 40b ,OuO 621, ~~~~ 377. a80,077 267,65” 412 ,a23
1/25/74 408,000 a59, 188. 2 7 l ,  b5a ,S0~ 226.874 327,827
2/ 1/14 483,000 ~~~~ 152 , 289, biw ,o91 197 ,338 316,753
2/ 5/7a 507,000 288 . 109. 119 , 393.847 1~ Q .bZ 2 2’~a,2352/ 8/144 3u3.Ouo 31” . 1~ 9, 165 , 420,’440 202,480 223,950
2/10/74 538,000 203 , 92, II?. 294.713 132 ,8a9 161, 684
2/16/74 528.000 194. 98, 96 , 275.879 139 ,008 130,231
2/10/ 744 520,000 157 . 56, tO O . 219,4480 79,199 140 ,281
2/22/74 508,000 185. ol , 117 , 252 ,799 92,098 200 ,702
2,24/la “79,000 200, 109 , 152 . 33o,a32 140 ,101 *90,272
2/ 26/14 459,OuO 286, 117 , 169, 354,542 145 ,275 209,267
3/ 1/74 439,000 301 , 131, 170 , 35o,o3a 155,163 200.871
3/ OIl” 413,000 572, 263, 3~9, 637 ,052 292.660 344,392
3/ 6/74 aoS ,ouo 315 , 119 . 196, 343,575 129,964 213,611
3/13/74 310 ,000 346, 129. 218, 345,”72 128,391 217 ,v81
3,15/7k 358,000 339, 16 1 , 178, 327 ,2Q1 1 55,892 171. 406
3/1~ /7a 353,000 299, 207 , 193 , 2844,926 101.493 183.a3l
3/22/74 356 ,Qu0 356, 106. 250, 343,472 101 ,606 23a ,86b
3/lb/ la 398,000 234. 62, 172. 251.228 06,778 18a .450
3/jQ/7a 392,ooo 255, 91 , 164, 269,756 98,332 113 ,424
4/ 2/7’ 394,ouo 268, 104. 104, 285.006 110 ,965 17a ,O aa
4/  5/74 381,000 261, 116 , jaS , 288,299 119 ,406 146,893
a, 9~ 7a 368,000 135, 82, 153. 232.818 81,443 151.373
4/12/74 376,000 278, 96, 182, 261, 498 97.409 184.090
4/16/la “11 ,000 37, 12, 25 , ‘j ,a5i 13.333 28,118
4/19/7’ ‘23,000 30, 10, 19, 33 ,718 11 , 635 22,083
~/23/74 41 7,000 33o, 122, 214 , 377 ,301 136,817 24 0 ,44 8 44
a,loila 444.OuO 262, 88. 17% , 313,lul 1v5 ,500 207,541
4/30/14 426,000 378, 98 , 280, 434,394 112 .191 321 ,597
5/ 3/7” 420 ,000 347, 7” , 273 . 387.616 82,770 304,848
5/ 8/74 381 ,000 419, sa , 335, 430,035 85,789 344,246
5/1 0/74 363,000 817, 68 . 748, 799,291 ø~ ,799 732.’93
5/14/74 342,ooo 569 , 81, ~88, 52a,833 74,545 450,287
5,17/74 326 ,000 440, 72, 387, 388,808 84,020 124,786
5/31/ 74 319 ,OuO SOb , 88, 438, a35 ,56~ 58,685 378,099
6/ 7/la 345,000 485, 82, 403, 451,1 02 15,962 375.14 0
6/13/ 74 401.OvO 726. 116 , 61 0. 167,429 125,706 661,123
6/18/74 487,000 811, 117 , 4944, 169,373 146.825 022,548
b Fj5/14 a7 1,00o 378, 83, 295, abo ,o31 106,413 379,036
7i 9/14 381,Ou O 345, 55, 291 , 35’,llo 58,141 298~ 485
7/19/7’ 258.000 397, 44 8, 3a9. 275.899 33,339 242,559
7/31/14 108,000 323, 37, 285. 146,108 16,198 129,309
8/ 6/74 139,000 2544, 15, 240, 95,297 5,4a6 89,851
8,13/74 982,000 227 , 5, 2 12,  575 ,112 14 ,538 560,514
6/20/74 127,000 206, lb. 193 , 71 ,385 5,370 60,015
6i~ 7ila 134,000 175. 12, 163 , 63 ,061 4,235 58,048
9.’ 6/74 167,oQu 279, 19, abo , 123,480 6,318 116 ,971
9/10/74 212,000 420, 30, 390, 239,982 17 ,008 222,913
9/ I l/ l a  240,000 441, 79. )o3, 283,981 31 ,122 l3~ ,8S9
9~ja~ 7a l~ 3,ooo 5844, 48. 540. 382, 389 28,570 353,819

F i i a r ~ ~‘~I 1.  • i H ’ n t  i~t t : a  • • ;
~~~r~ , ~a i s i ~ t~~ t (p r i n t~—

u .  p~ j i it ’i by t h  U. Arrn~,r i ) i 3 t r i c t , N ’w  ~~1 r ~ i)
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Big Blue River Below Tuttle Creek Da~n, Karas a~

Stat ion ident ificat ion
OWT) C N o . :  5~657
Agency station No.: 171—3

Latitude/longitude : 3911458/963535

Agency reporting to OWDC : CE
R iver mile: 10.0 (Mile 0 is at the confluence of the Big Blue and

Kansas rivers; mile 1147.5 on the Kansas ; established by the

CE in 1957.)

Site descr iption

The station is at the end of the outlet struct ure of Tuttl e Creek

Dam (ii ~ ure A12). The dam is a compacted earthf ill structure , 7500 ft

long and 157 ft above the streambed , with a controlled chute spillway ;

it is 5 miles north of Manhatt an , Kansas . Storage in Tuttle Creek Res-

ervoir began 15 March 1962. The streambed material at this station con—

si~~t~ of sand , and the channel gradient is 1.6 ft/mile. Downstream from

the ~;tation , riprap has been placed on the streambanks. The land in the

v ici nity of the station is used primarily for a~riculture . Annual soil

1os~ due to erosion in this region is 500—1000 tons/square mile.

From April 1918 to December 1959, a stream —gaging station was in op-

eration at State Highway 16 Bridge , 0.75 mile east of Randolph , Kansa~ ,

at mile 32.3. The discharges of record from this station , which repre—

sent conditions prior to the closure of Tuttle Creek Dam (1962 ) are:

maximum — 98,000 cfs ; mean — 1,686 cfs ; and minimum — 98 cfs . The ~edi—

ment loads measured during the  f i r s t  part of the period of record (l~
) 6o-

were: maximum — 1,359 ,000 tons/day ; mean — 25, 100 tons/day ; and

min imum — 8 tons/day . Af te r  construction of the dam , discharge records

were obtained from the g ag i ng  station near Manhattan , K~tri~ a~~, 2 . 5  mi 1e :~
downstream from the structure . The discharges~ of record at th is ~tation

since the dam wa~; closed (1960 to the prt :~ent) are : maximum — 31,500
cf ~;; mean — 2 ,u l i  c f :~; and min imum — 6 c f s . The suspended sed im en t  l oads

of record at the  o u t f a l l  of the darn (1~ 6;~— i o ’(~~) ir~~: maximu m — 260 ,000
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tons/day ; mean — 2,3145 tons/day ; and minimum — 0 ton/day .

Station chronolog ical rec ord

The sediment sample collection station was established by the CE

Kansas City District (KCD) in January 1960 and closed in September 1972.

The sediment sample collection station was located downstream from the

darn to monitor the sediment loads needed to determine the trap effi—

ciency of the reservoir. During the period of record , the samples were

collected by the KCD personnel at the reservoir. The KCD was respon-

sible for analyzing the samples and reducing and reporting the results

of the laboratory analyses.

Sample and data
collection procedures

Surface grab samples were taken with milk bottles once weekly by

the KCD personnel.

River stage was monitored by the USGS Kansas District at Randol VJ i

with a water—stage recorder during the latter part of the period of r

record and probably wi th  a nonrecording gage dur ing the earlier part
I

of the period of record. At Manhattan (also a USGS station), the gaping

record began in April 1895 and was discontinued October 1905 (the g a g i ng

data from this period were later found to be unreliable); a nonrecording

gage was used from May to July 1951 and 1 October to 7 November 105 14.

On 18 November 19514 , a Stevens graphical recorder was put in to  operat ion ,

and a Fisher—Porter  automatic d igi ta l  recorder (Model 1514 2)  was added t o

the installation. Both recorders are driven by a manometer .

Laboratory sample analysis

Prior to May 1973, the samples were analyzed in the  KCD Laboratory .

No documentation is available on the procedures used in t h i s  l a D  o ra to ry .

The resul t ing data included suspended—sediment concentrat ion and

p a r t t c l e — s~~ze d is t r ibut ion  (on an irregular b a s i s ) .

From May 1913 to September 1913, the samples were analyzed in ( l i e

CE Missour i  River  Division Soils Laboratory in Omaha fo l lowing the ~ro-

cedures discussed in References 6—8. Par t icl e—sLae di~~t r ib u t i o n ~ were

run on a regular basis .

B e g i n n i n g  in September 1 )73 ,  tlit l l~ C~ Kansa~ District in Lawrence

A 31



analyzed the samples following the procedures discussed in Reference lb.

Data reduction procedures

Prior to 1966, computations of daily suspended—sediment loads were

performed manually. From 1966—1969, a computer program requiring a

large number of input parameters , including seasonal and terrain condi-

tions as well as concentrations and discharges, was used. Although this

program worked satisfactorily when used with the correct input, it

proved to be too cumbersome. (No documentation is available on this

program.) In 1969, the “Suspended Sediment Load Computer Program” (also

referred to as the “Kansas City Load Program”) was written. This pro-

gram , a simplified version of the on~ in use from 1966—1969, requires

inputs of only concentrations and discharges. These data are entered on

computer cards via a remote terminal in Kansas City to the ChC-7600 com-

puter in Berkeley , California. The program is capable of interpolating

up to 59 days of missing concentration record , provided a discharge

value is available ; accuracy, of course , decreases as the width 0f the

data gap increases. Reference  9 discusses the “Kansas Ci ty  Load i~rogram ”

• and its use.

The USGS uses Water Resources Divis ion programs to reduce i t s

data; Reference 10 describes the procedures used.

Data reporting procedures

Suspended—sediment load data are published in Reference 11. Dis-

charge data for Randolph and Manhattan for years prior to 1961 were

published in Reference 12; after 1961, these data were published in

Reference 10. Figures Al3 and A1~a show samples of sediment and discharge

lata reported f r  this station .

General information

g€ ’ i iment  records are considered good. The d ischarge  r eL ’~~r 1s  are

~~ nsi  1er ~ d g~~~J except for  those periods when ice was present .

Addi t iona l i n fo rma t ion  ~ ri t h i s  s t a t ion  can be obtained f r  rn :  I i .  f .

Army Engineer  Di ‘ tr i r t , t ra ~~~~ ~ i t y ,  Hydrologic i r i g i  neer ing  i ’ r a n c i a , W ’ i t e r

• n t  r •. ~ec t I an , 100 ielo rt I ~ a i 1 I i ~~~~~~ 6oi kast . •~t •h t roet , Kansas

• G t y , ~•(i~~:n ‘a n .
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801; A L O E  A O V E R  AT  T U T T L 6  7~~? E 0  9 6 5 9 8 9 0 0 8 , M A O S , S

S U S # 1 8 7 8 U  S E L 7 I ” A ” T  L ” A ”  . I C O S  
~ ‘ lF9  ~ F A 4  OCT 1966 - 596 l96~

OCT 609 DFC .0 6 l. ~ FR 8 A 9  ~ P9 6 4 V  .026 .0UL ALI I $99

1 270 5~ 4 05 61 129 363 6. 885 6. 4 8 7  1. 7,1 162 162 27
2 7 1 9  ‘~‘ 16 7 162 1E~ ‘05 7 , 4 4 7  5 , 1 8 4  A q j  2~~3 716 27
3 216 54 851 77 1 o 9  4 0 5  1, 121 2 , 2 4 4  

~51 2 0 3  203 54
4 7? u  54 6 75  6

~ 34 93 5 1. 6 0 4  7 , 3 5 7  161 162 16? i35
5 716 a0 ~ 540 4~ 54 2 . 5 9 2  3 , 19 ,  1 . 1 34  97 122 2 0 3  j 3 5

6 27 0  I I?  770 4~ 54 9 , 4 74  7, 9 7~ j , 5~~j  ~ 73 81 12? j 3 5
7 216 7 ’ ’  77 26 12 ? 7 , 6 9 9  4 , 7~~ 1 i.~~’7 8~~T 81 2 0 4  i 3

~8 16? 162 i 0 3  2? 717  4 , 7 2 ’ c  5 , 67,  1.~~39 2 . 1~~’ 383 122 13 ~9 108 7 4 3  77 22 135 2 , 2 7 4  6 , 75~ 6. S j R  7 71  32’  7 03 j 3 6
10 63 1 6 ?  77  27 12’  3 , 1 7 4  7 . 3 6 7  6 , 4 8 7  19? 3 7 4  022 99

11 b~ 16? b~ 2? 11 8 2.228 10~~ 7, 7 4 7  126 324 16? ~1
12 115 74 1 48 27 94 7.975 5 i’ 5 , 43 6 126 ‘i ’. 162 ~ t
13 12? 9 t  6 j  27 5 4  j . 8 O c c  4 . 9 0 i  1 ,323 115 6 48  122 81
14 743  j 6 ?  73 27 34  1.62?, ~ .? 0 ,  1’72~ 167 379 ~~ 41
15 18? 4 7 5  8’ 27 5o 0 9 6  7 , 2 0 ,  839 162 270  4 7  41

16 1~~6 324  97  27 54 4 7 5  7 . 56 ,  5 4 7  12 5  170 4 7  41
17 8~ , 6 2  61 2? 54 4 0 5  6 . 3 36  5 4 7  81 122 65 41
16 5’ 162 31 i~ 1~~9 757  9 , 8 0 4  5 4 7  157 8 1 65 41
10 54 37~ 24 11 243  ~ 30 3 . 1 5 4  ~~~ 177 81 86 79

54 ~~~~ ~3 17 07 1  40  1.~~4’ 675 022 027 86 72

2 0 ~~ 
64 ~ 6? 29 46  14 1.~~ ?’  609  177 30 1  54 22

7? ‘3’ 4~~ ’ 78? 2’ 97 i, 91 i. 3~ 473 177 374  41 27
23 ‘~ 3 6 ’  ~ 67  2’ 49 ‘ .70 ~~,0’ ’  788 9, 4 9 6  41 ~4
74 2’, 4 ’ ’  16? ‘.0  ‘6 7 , 6 0  9 , 7 3 0  7, 4 7 j  9’ 948 41 j 4
25 ‘2 0 7 4? 1??  10~ 4 ’  7 , #7~ ~~~ ‘ 7. 59? 17 ’  64 8  27 

~ ‘

26 “0 5?’ 37~ ~ 3 2~~0b9 ‘,‘~~ 2 , 1 6’  4 2 6  374 20 
~ ‘2 ’ 3~~c 6 9 0  7 2 7  54 90  ~~, 4 ? 4  3 , 7 7 2  3 . 45 6  167  608  40

29 1’:  , o ~o,  5,, 7 4 4  0 , 77 
~ .7’ ’ 9 .9 2 9  0’ 8~~ 27 1’30 ~ 1’ 67 ’ 743 1 7 0  4 , ’7~ 3 , 6 0 ’  1 , 887 4 4 9  2 , O j #  77 

~ ‘3 I c~~ ‘0 ’~ 7 02  IC’  16 . 66 6 . 4 6  7.025 162 631 77 j 4
3 0  5 0  162 54 1 4 . 7 6 ”  1. 86 ,  22 ’  77

5,83? 7 ,4 4 4  5 .424 1, 77 ~ 7. 012,  10 0 , 65 5  1 2 0 , 3 6  7 1 , 2 9 9  0,9 9 1  12 ,61 ’ 3 , 7 7 7  1 . 6 7 3

~ 6A ’ L”  T t T A o ,  • 361,877 1085

Figure A l S .  Example of sediment data station below Tut t le
Creek Dam , Kansas (Sourcc: Suspended Sediment in the Mis-
souri River , Daily Record for Water Years 1965—1969, U. g,•

Army Engineer Dis t r ic t , Omaha , Omaha , Nebraska , May 1912)
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UISCKARGE, IN CUEIC FEE T PEE SECOND . 8*76* YEAR 08 T0868 1966 00 SEPTEMSE6 1969

DAY OCt NOV DEC JAN 8(6 8*8 APR NAY JUN JUt . *830 SEP

1 2.010 2.020 2.190 8.900 2.050 67.200 6,230 9.330 2.630 8. 460 1.980 958
2 7,070 2,020 3,730 8.270 2,030 67 .300 2,340 4,340 3,140 1,460 1,640 1,270
3 2,100 2.010 4,730 605 2.040 20,500 2,510 2.340 4,220 1,450 1,390 3,860
4 2,010 2.060 4.710 100 2.050 24.100 3,500 2,070 719 4,450 6,390 5,050
5 2.070 2,020 3,690 796 2,090 23,600 4,180 2,410 1,430 1,430 1,390 3,100

6 2,060 2.000 6,160 699 2,610 21.000 6,460 2,930 4,300 6,440 6, 310 5.090
7 2.060 1.990 462 466 4.600 14.000 10,300 2.940 4.300 2,220 1,360 5,080
8 2,060 2.360 463 460 4,310 1,090 10.400 7.210 2.630 4,040 1,31C 5.030
9 1.680 3,010 461 461 4.390 7.530 7,090 16.300 1,130 4,070 1,370 4,570

10 1,060 3.020 460 456 3,360 6,310 1,940 12,000 1,110 4,050 1.360 2,020

II 1,270 3,000 462 456 2,090 4,430 590 6,710 1,620 5.670 1,360 1.330
12 1.570 3.000 459 455 2,100 4,400 5,460 3.240 1.130 7.120 1,360 8,330
13 1,570 3,000 455 455 2,600 4.370 1,300 3.270 1.620 6,530 1.010 1.320
64 1.380 2.990 460 459 2,130 4,000 9.310 3.040 6,120 3.090 230 1.320 5
15 1.390 2,990 460 461 2,130 2,660 9,420 2,340 8,090 1.690 670 1.320

16 1.130 2.960 460 462 2.120 2.7S0 6.650 2,340 1.090 6,560 674 6.320
17 1,640 2,960 460 461 2,520 3,150 6,750 2.300 1.270 1,360 674 1.310
18 1.140 3.090 326 460 3,430 4,120 3,890 2,290 1,440 1.340 673 5.690
*9 1,130 4.700 699 463 3,940 1,610 2.370 2,290 1,430 1.620 668 777
20 1.120 4.710 1,320 746 4.600 227 2,330 2,270 1,410 2.760 576 170

21 2,690 4,710 1.520 1,060 1,790 2,640 2,280 2.320 4,420 6,010 487 770
22 4.910 4.260 1.520 6,080 1,920 8.530 2,330 2,170 1,450 6.010 495 714
23 4,830 2.910 1,520 1.460 1,820 10,100 7,840 8,300 1.470 6,030 485 480
24 4,810 2.910 1.520 2,030 1,850 11,100 16,500 13,100 8, 470 6.490 485 470
25 4,310 2,920 1.520 2,050 2,320 11,900 82,500 85,000 3,470 6,150 485 470

26 4,910 2.910 1.520 2,060 3.070 27.000 6.110 *4,900 6,440 6.060 436 470
27 3,330 2.900 1,320 2,060 4,850 27,300 4,650 13,200 1.440 6.030 957 410
28 2,040 2,900 1.300 2,060 61.200 26,900 3,060 1,010 1,470 6.030 959 470
29 2.020 2.990 1.500 2.030 23.700 9,700 3.510 1,440 5.310 939 470
30 2,020 2.890 1.500 2,030  19,600 10.300 2,720 1,440 2, 900 959 463
31 2,030 1,500 2.050 11,900 ‘ 2,700 ——— 1,950 962

TOTAL 10,3*0 69,290 45,372 32,639 82,470 378,86) 186.920 179.050 ‘2.338 153,940 30.451 33,294
MEAN 2,294 2,943 1.464 8,033 2.943 12,204 6,238 3,776 1.732 3,737 932 1,943
3*2 4,930 4.780 4,730 2,060 11,200 27.800 24,500 16,300 ‘.300 7,720 1,980 3.100
MIS 1.080 1.990 435 435 1,790 22? 590 2.070 718 1.360 250 465
A C— FT 140.400 115.100 89.990 64,740 163.600 750,100 370,800 335,600 104.200 229,800 60.400 109.700

CAL YE 1968 TOTAL 525.246 MEAN 1.435 MAX 12,900 MI N 42 AC—Pt 1.042,000
~TU VU 1949 tOTAL 1.317,830 MEAN 3.611 MAX 27,500 MIS 227 AC—PT 2.614,000 —

Fi gure A 114. Example of discharge data station near Manhattan , Kansas
(Source: Water Resources Data for Kansas , 1969, USGS , Lawrence ,

Kansas)

_ _  - ~~~ •~~~~~~~~~~~ ••
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Bi g ~emaha River at Falls City, Nebraska

Station identificat ion

C14 ’)
~~ No.: 5146Th

Agency station No.: 309

Latitude/longitude: ~OO2OO/95353O

Agency reporting to OWDC : CE

River mile : 13.0 (Mile 0 is at the confluence of the Big Nemaha and

the Missouri rivers at mile ~4914 .9 on the Missouri Rive r ;

establi shed by the CE in 1969.)

Site description

The station was located from April l9~I9 to September 1967 on the

U. C.  Highway 13 Bridc-e , wh ich crosses the Big Nemaha River  1 mile ~ -uth

of Falls Ci ty ,  Nebraska (F igu re  A l 5) .  There are no bank protect ion

works and no artificial levees in the v ic in i ty  of the s ta t ion .  The

channel was straightened prior to the establishment of the sediment

station (early 19i-~O’ s). The stream is not navigable for commercial

t r a f f i c  in this  reach. The bed material is composed of sand , and the

gradient through this reach is 1.3 ft/mile. There are floodplairis on

both sides of the station. The land upstream is used almost exclusively

for agriculture (mainly growing c o r n ) .  The annual soil loss due to

erosion upstream from the station is 3000—6000 tons /square  mi l e .  ‘~‘he

discharges of record (l9~~ _l9714) are : maximum — 71,600 ct ’s; mean —

590 cfs ; and minimum — ~4 .3  c fs . The sediment loads of r e c or i  (i°~c9~
1967) are : maximum — 3,360 ,000 tons/day ; mean — 15,509 t ons/ day ; and

minimum — ~~ ton/day .

Stat ion chronologic~ record

The sediment sample col lec t ion s ta t ion  was established by the CE

Kansas City District (KCD) in April iGlO) t monitor sediment f l o w : .; in

th i s  area as part of a p r ’ram tn establish yield rates f or  di ff e r e n t

types of soils , and w a ;  closed in Ceptember 1967. Durin~- the period

of operat ion , the KCD was responsible 1’~ r ‘ J i e c t i n g  and a n a l y z i ng  t ia r

samples as w c L l  :to no l i a c i n g  and repor t ing  the r e o n i  t i n g data.

A36
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,buip lc ’ c L O O d  dat ;~

oc t ~i~ c t  P n o ! n on ’ I no

: c  th— too L c •’g rat  c ’d s;en I I  e:; we no coil  ected u cirp’ a —

t ’ noooo A t  ril ln)Io~ to Ma’,’ lb5O and a tiC D—~ 9 :;u~p I c I rs’s: .‘Lllic 101 0 un~
t h e  s t a t . i nn  was closed. fcun~ Iing c o ns i st e d  of ol t c o i n i n ’  Olin

we t I a ’s ; week ; however , d u r i ng  periods of h igh  ‘low , o. ; n i t y  os

v c u ’ t l  call; W O O  t :oIu o dai ly . Periodic bed—mater ia l  s:u::! In ’ .; O cro ’  :ii: c n o  —

ta i net . Ct age was ooooasuo’ cni  u s i ng  a wire—weight ga as rn~~i l w  i ce  In i l ~,

L ;cUoo’ a t 0 r ’~~ s’unplo a r i a l vs  I;

Per t he  period of ;‘e ’ord of t h is  s t a t ion , t h e  I oo :’o ra t l ’ s  i s  i i ; . t  I —

cal to c o i t  ; n e s n i i t c d  f r  the  b i ~~ 
c l u e  River . c ; n L  cc n ’h l c ’ot i o n  S t O i c

b e l o w  J ; o t t  L n ’ ( ‘ r eek j ;5fl , K i n si s .

Dat : t  t’ c ’d (OC t I cnn i r000dures

or the  per iod  e t’ i’ecoi’ 01 n~~ !~ th i  5 s tat  iOn , t b ’  101 t o 1~ f l i ; I  t I e t c  i s

i den t i ca l  to t h a t  I l ’esentCd t oo’ t h e  Fig l( lue  H i v n  0 c T i e  coD cot ion

s t at  ion t e l o w  Tuttle Crook C o , K;m s  5

Data  I ’ S ! ’  o’t ng i ’rocedures

l~ ’i e r  to O ct  otco ’ 1 1 0 , the  data  ‘nTh l ’ t h i s  s ta t ion vein Ut I i : ’ uin i 15

Nemaha River at h alls Si t y ,  N el i’as ka . D i  so t o u r g e  i ; i t ’ c  W o O’ } Ubl iShn i

pr ior  to 1 ) 0 1 in hc ’t ’crence 1:1 and ’.~i~~ce t hat  da t e in Rei ’er e o c c o  I ~~.

Sediment  Cu ta tm pub i i  shed in Ho ’ 0 ’ : :‘cnoe 11 . ~ i CU I ’ n ’i ’ Alo ’ U1 ,I AD’ • ‘v

examples ot ’ s Cd l t ’ ’Ilt aCini J i : oh a r  1 c h a t s  ‘0l 0 0 ’ t n ’J Cci’ t h i s  st 7 it  1 , 0 1

u ’t17 ‘o ’ ;t i  u i  t’Ol’Iflu t. I n t l

• Cod im~~nt  ~‘o ’cn ~~t ’ cL ‘ o l O ’  t hO i S  ~ t ;c  I i c ’ii aO’ ’ cob :’ l d t ’ i ’ vd 1’oo d ; however ,

d i s ch : t n g o ’ t’ocoi’nis aro ’ 1’;t i  0’ e x cep t  t H O O T ’ for th e v’ i n t e r  T o r i  c i , wh i o h o

are ro ler .

Add i t, I onal  iii t ’erioca t I n t l  Ofi I i :  S st IL 1 701 r a i l  i l ’ si tn i  nod front :

U. C . Army E i g ! r i e e t ’  D i s t r i c t , Kansas C i t y , Il y d o ’e l c g i c  P~~n ’ i n n c’ i ’ j~~i~

Branch , W a t e r  Sent  0’ ’!  C o t  I n f l , 700 }“edel’ I 1 Phi L i i  b i n ’, N~1 Ea s t  1 , t 1 ~
Ct re ’t , Kans is C i t y ,  M i  s , 0 n i u n i  III t Oo ,

A S
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Figure A 15. C i t e  location for Falls City, Nebrask a, s ed i m e n t  :s :u i p e

collec t ion station (Source:  USGS Quadrangle Mu p Cot ’ }“alls C i t y ,
Nebraska—Kansas , 1965) .
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BIG N E M A H A  RIVER AT FAL LS C ITY . N E B R A S K A

V ~~~~~~~~~~ ‘f 0’ ‘ 00  ‘ ‘‘‘ ‘n ‘ ‘C’ ( C L”  ‘ C

c c  ,~~‘. m o . ,, L~~, f r A Y  •~ ,~~. 0 ,  0
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7 1 17 7 ‘ 1’ ‘a  7 0  2 9

I ‘ 0 ’  7 0 : 3 :, -’’. , 67 76  214 ‘ 0 5 75 ‘ ‘ ‘ n ’ s ’ ‘‘ :0 8
10 2 :‘ ‘ 1’ ‘ o 4 ’  5 3’ ., 8 ’ ’ , n~ 4 6  7

ii ~ 1 ~ 17 11  7 2 4  7 j L ’ , 0 ’  2 , 0 1 ’t  :~ 5
1? S 2 :5 1° 0 4 :‘ is 7 0 7 , 7 0 5  :. — n o  ~~o 77 3  4 7 14  ‘ 3 d ? • ~ 17 : 1 1 , 7 0 ~ 0 ’  “ 11‘ 4  7 a 12 ~ 1 ‘00 ’. 15 0,7:’ 7’” 1
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1’  4 8 5 ‘ 11 7 1’’ ‘ , ‘‘ ~ ‘ 7 3,
11 3 0 4 5 5~ 0 ‘,5~~’ 4~ 1 ’  1 ’0 7 7 ?~ 7 4 2~ 8 1 0’ ,~~~~ 40 ‘ 5 ?7 ’  1 .1 0 7 j 3  4 1’ 7 0 ’ ,~~~~’ 3 0  84  7 7

‘0 5 5 4 2 n  12 4 In’ 5 o : • ’’’ 0’ 3, ‘9 ’
0 3 7 ‘ 2’ is  18’ 5 0 ’ ,73~ 3’ o n  ‘71 ~ 2 ’  0 5 l b  S , ‘t L  3 0  8 d o

“ 4  ? 7 1~ :~ S a ,  5 3 , ’ ,~ 7 9  5 0 ’25  d 14 ~ 4 5 Eo S 4 , 7 3 4  ~ 3 3 1’
76  3 8 

~ ‘ 14 4 I ’ l l ?  32 a 
~~‘ C ~~: 4’  15 4

2 7  7 a S a~ 0 2, 7 ’  
~ ‘: : l’ ’a 2”3, 8 8 2’ ~ ~ i 1 5 ~~~~~~~~~~~~~~~ 55 83, 9 4 7, 4 0  12 7 7 0  0 ,7 3 0  5~0 2 a 11 1” 32 7 2 0  37 1 , 0 0 38 8

5 12 4 25 5’ ‘ iS

1 0 3  265  27 5  4 , f~~ 4 i ’5’ ,07 1 . 2 1 0
‘l ’ , 5 4 4  3’ l

T O  ‘ L, . 1,

Figure Al6. Example of sediment data for Falls City, Nebraska
(Source : Suspended Sediment in the Missouri River , Daily
Record for Water Years 1965—1969, U. S. Army Engineer

District , Omaha, Omaha , Nebraska , May 1972)
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C yer R i v e t ’  at Logan, I- Wa

St at ion  i -J en t l t ’icati ’r :

No.: 55035

An ~eoic 0’ stat tori ~~~~. : ObhQC500

Lat i t’oie Iooi ~~i tude : ~l3833/95o .L’57

o’ o r t  ~r:~ to ~d’~’IDS :  U S C ’

River  alle:  15.8 (Mi le  0 is s~.8 r : i i o e s  up ot r ea r i  Cro on the confluence of

the  Looyer a o l  C t c s au r ’ i  river’o; o o ta bl is h e d  by the USGS in

l9o,:D .

S1~~e d e s c r ip t i on

5 ( ’ 7,103 j S9tn~ t O  19 3 , toe st a ti  c o o  woo, ‘ -a the  ~
“ - ye o’ C i ‘~‘e r 300 yd 5 0 0 W ! c —

St reai:: C r - o n  the I l l inois Oer ~t C a l  :‘ - c  i r .  -c, F br i ice it  C 35500 :011,1 0. l~ 01 . 0

d -wn , ;t  reset: C Oon: Cik -

~ r - ‘ .‘c Creek in an S— ,~c,o’v~ 01’ the r i v e r  (Firure n’~~ 5 - )
The r i~~C ot bank is o~’ L o o t e d  by riprap at the rai ,r -  cad Lr’id,~e. La,’:: an ,i

debris , wii i o o  :ccc c:pu , h t te  on th is  bank , cause c,:ri~ilcierab 1e scour bel -  W

the  b r idge .  There is no bank protect i a on the le ft  bank , and it is

‘

3 
-~tobject to CM s - s  1 o:,’, The st 00:5:1 is r i ‘t navioab le  S o ’  c- - -ncae s’c ial trat’fi

in t i i i~ reac h , I N - i  t 010 OtC’e: L os ’L ( ’ ,F o: , ’ t t e r~~at  c- rosists of floe  silts -coi l

satol . Shaooriel ,‘o’Ci-lient iS ~.5 Ct , 0 k b ’ . cnor’icutt ure is :o’a-ctioe-l 0 00 ’

is t i , banks . Annual 03,1 11 ,3S ,lue t :  e r o si - n ci ! O3t Oe CUis :‘o’ nc the ‘i s’S,  C I ,

is: .000—10,000 ‘- on r/,”iso: - s’I’ oi ,!e. The 03 sohns’ ,’,- -os 01’ 0 - 7 ,’, i’d (~~ 9 C 5

• i - r e c e n t )  are : sax HI -c :, — 25,000 ct ’s: ; coari — 313 ct ’s:; aro l : : , s : i o o c ,:’ . —

1.5 o f o ; .  D F e  .: e li : ’ ,eo t , ~oa ’ic of i’ en ’ r i  ( 1 H I I o _ :a ’ 1 ’ , 3 )  are : ::,a :’:I ’:i .:’, —

5

’ 
i S  500 L -a. :  ‘ I - c : ’ ; r:1I ’ :c oi  — 1,5”e L- -:i,:/ i:I:.’; and ::Coii ::::n:, — 1~ 5 n

~~i/ re,

c t l tj ’ .1 10 510’ - I I  c ,’.oi:eal r ” ’ ’ - i’d

t o 1-) - , the , - - ~3~~~~t :OLno I ( , i C  c-~1l e : t M  - t o  stati- - t o Wo , : :  e c t : t t - ’I l O b ’ ’ i ”  p

— 
tO: t , l . ’ - C ’

~ T -W’ 1 ‘: i s t r i - ’t ,  F c o ’ ’ ’ o ’ i - ,~ o ’ : o , I i i t i - ’- o i a J  r o t ’  we r’’ N o ’  F ’ -  I for  t - h i s

‘“i s O 1’ the t • i v n ’ p ’ . ‘0 I i : : , ’ o is :::Lnd ’les w orn ’  s o C  C e - o t os  I’ ,’ i-e l ’ . : 00 ( 01 o C ’ ~1ie

U. : ; . ’ - I c r i r i , ’ the p o ’ o’ i -  ‘ - i  a t ’ r oe -  o~ i .  ‘ i ’F i e I F S - C : ’ ‘a” :: a i s ’  ro ’ , s~ ci , : i b i e  C r he

I F  i’ S, rv o : la :y si a  - C ’ ‘ ‘ S :L ’ :q- i  C:: ao i i C r r i o ’  i n n ’ ‘ s O ,  I ~~c I i ’l  i~~Iiifl: ’

i , i s 5 .  ‘ l ij J  oS ’ i L : ’ti ‘.4 : 1 , : C t ’ ’ o S t 3 , i  i i i  C u p ’ ’ .
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Sample and data -

collection procedures -
:

Samples were collected at irregular intervals from a cable suspended

on an A— frame 300 yd dowTlstream from the railroad bridge . Dur ing  high 
I

flows, a single depth— integrated sample was taken with a US D—59 sampler;

during low flows , a grab sample was taken with a US DH— 1o 9 sampler . These I

samplers are discussed in Refe r ence la.

4 Gaging in the vicinity of Logan began on 25 May 1918. It was dis—
0 continued from 2 July 1925 through 3 November 1937. Or: S ievemla’o’ l°~ ’p’ ,

it was resumed . The gage is presently on the left bank of the Uoyeo’ I

River 9 ft downstream from the left pier of the Illinois Central Pail—

road bridge (mile 15.8). The tabulation below lists the gaging and

recording devices used at this station during the period of record:

Period Locality Device FT ::Yc’I

25 I-Cay 1918 — Old county bridge (300 ft Chain gage
16 April 1925 downstream from present

position ) (mile 15.8)

17 Ap ril 1925 — Left bank (600 ft down— Cantilever g:ige
1 July 1925 stream from present

position) (mile 15.7)

5 November 1937 — Old county bridge (300 ft Canfield wire—
N 16 March 1952 downstream from present weight gage

position) (mile 15.8) :1
22 October 1956 — U. S. Highway 30 Bridge Stevens A—~ °’ re—
7 October 1955 (100 ft upstream from c o o l e r  (driven 

0,
present position ) by float )
(mile 15.8)

17 C’-Cro r ’ , ’h 1952 — U. S. Highway 30 Bridge Type A wire—welohi
30 :~~p t i . mbo ~t. 11957 (100 f t. apiS r o ’:trn f rom pOi~~

t ’
p 

pr’ I ’oct ’ro t  posit. C i i )  4’
(ml lo 15.8) 

0

1 ‘- ‘1’ t  I t n o t’ 19° n 7  — 300 f t  ~I ‘w oi: ;t ,t’ eairi  1’ t’~”ro I ’: p i i f j e l d  w i r e —  
I

p r e :a ’t i t  resent  pos i t  I t o  w o ’ I 0 ’F5 g : I g ?~ *

( r i l  1 ’  1 5.8)

~ ( ‘ , ‘ L o ’tbo ’ r i Qt ’U  — ‘t’ o ’ :: ’ r : t  p o o l t  i - - t o  St ( ‘ V ( ’ t o i 7  A— ~~
( r:i i le  15.8) Y r  ( - I r i v e t i  by

( Cont. inuesl ) 010roori ’t- Yc ’r

* I : o:;~~i l”p ” ku p o t t  f t  s i 051’ j O  O~’ t ‘b3 ’ I ‘) i  -0 , bu~ t’ n’: p ’ I ‘ I t o  i I Y by t o

p : o i ~~l l’~ o ’t ’ v ,’t ’ .

‘1
‘~1 , - 
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Period Locality Device Used

— present Present position Digital punch—type
(mile 15.8) recorder (driven

by manometer)*

Laboratory sample analysis I
’

The USGS Laboratory in Iowa City , Iowa , analyzed the samples for

concentration and particle—size distribution following the methods

O described in Reference lb.

Data reduction procedures
Sediment concentrations are plotted on a Stevens gage—height chart .

A smooth curve is drawn through the poi nts , and the mean daily concentra-

tion is computed from this curve . Daily sediment loads are computed by

multiplying the mean daily discharge and mean concentration by 0.0027 to

convert to tons per day . After four days of rapidly changing stage ,

water discharge and concentration data are subdivided, and tot al load is

computed f rom the discharge for appropriate intervals of the day . Sedi-

ment loads during the periods of no samples are estimated ~‘n the basis

of weather records , discharge and sediment records for nearby s t a tio r i c ,

and knowledge of the stream . Sediment computations St i r’ each water  year

are made with the USGS Water Resources Division sediment computer pr~- —

gr:~~n W—5252, Reference ic provides a detailed account of the data re—

ductiori procedure .

Data reporting procedures

The tJ SGS published the sediment data annually in Reference lb.

Fioure  A19 i an example - ‘I ’ t l ieoe lot a. Ci  c c l i : o r c ’e Iota p r ior  t , 1961

were F o l l i s h e d  in Refe rence 12 , and m o o ’ th at date , in Reference 15.
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Figure A,18. Site location for Logan , Iow a, sediment sample ‘:-liec t i- ‘ i i
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Boyer River (East Fork) at Denison, Iowa

Stati~~n iden t i f ica t ion

O~~ C Nc- .: 8 6 8 3 2

Agency otation No. : 772

latitude - Lcr~eitude : 520033/952003

Agency reporting to OWDC : CE

River  r:0ile : 2.0 (Mile 0 is at the confluence of the East F’c c r k  - o f  the

Boyer River and the Boyer River , which is 51.6 miles ui--

stream :~ron, the confluence cC ’ the Bs’yer River with the

Missouri River; the date river mileage was established is

n- ”t  known.)

Site descript ion

From October 1968 to September 1975, the station was in the ecoi t to r

of County Road “W” Bridge , wh ich crosses a relatively straight reach of

the East F o r k of the Boyer River (Figure A20). The river banks i t :  the

vic inity -~f the station are natural and very steep (nearly vertical).

The bed material is composed of sand and is very unstable. The f l t O O ’ O O b i

is not navigable fo r commercial traffic in th is  reach. The gradient

t h r o ugh  the reach is approximately 2.5 ft/mile. Sand d r e dg i ng  ~sp erat i ~ no

were conducted 2 miles upstream from the station causing high sediment

concentrati:’ns. The annual soil loss due t o  erosion upstream from the

. ;t :o t i o : is 3 ,000—6,000 t ns/square mile. The discharges of record (1950—

197S) are: maximum — S,900 cfs ; mean — 80 cfs ; and minimum — 0.5 cC::.

The sediment loads of reec o’d (1968—197S) are : maximum — 59,900 tc’ri::/day ;

mean — 9214 tons/day ; and minimum — 0 t a n / Ja y .

Station chr~nological record 
C

The sediment station was operated by the CE Omaha District (013)

Cr” urn clotober 1968 to September’ 1975. ‘j Oe stat i - t i  was e::t,ti bL I o : F i e c I  to

monit -’r’ the contribution ot’ ce l inbeti t ‘- 1 ’ the East }“-- t ’ k of the C- -yet’

River  to the Boyer River. Water ::ta,~~ was rn onit .  r e- i  at t Oo ’  : t : t L i  -a

from ‘Mi Fy 1950 t l io’ - -ugh September 197b . D u r in g  t i c ’  p e t ’ i -  - - I  - :‘ ro ’c, ’r,l , t he

OD wa:~ r’o’: ;p o ri :;ible for c c - I  l o ” C t i l i g  the sedimer :-  c : L r r p C o ’ . : : u t i - I  ot , ’~ - r i s i n g  the

A1i 6
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r e su l t i ng  reduced data .  The OD was a] no r e s p o n s i b l e  for  reduc i r o g  the

data pr ior  to 1 July  1972. A f t e r  t h i n  date , t h e  ICONS Iowa P i n t  r i o t

r’ o ’o iuced  the data .  A l  So ’ , p r i 0 ’ir to 1 Ju ly 1972 , t h e  n ami ’]  o ’’: were a t i : i ly o t - ’d

i i i  the CF M i s s o u r i  R i v e r  D i v i s i o n  (MB D ) Laboratory t iC Ur’~’ i F i : t . A f t er ’ t h i s

da te , C l i t ’ samples were ana ty ’o o ’d at, the USGS l , :obot ’at  tory  , l~ ‘w :i C i t y ,  I ‘-w : i .

Samp le and da ta
collection procedures

Samples were col lected by p a i d  observers :opjoi’o x ~ m at o ’ly  95 percent

to t ’ the  t ime ar id  by GD hydrographers  d u r i n g  the  r emain ,Ier  of the per iod

of record . D e p t h — i n t e g r a t e d  srunp les were taken once every four day s on

one v e r t ic a l  lu r ing  low flows , w i t h  a d d i t i o n al  samples taken d u r i n g  h i g h

f lows . Surface grab samples were also obtained by u s i n g  a m i l k  h ° t t l e

during periods ci ’ high flow. The sampling apparatus woo- in a f i x e d  posi-

tion in  the center oF’ the bridge. A US D— 14 3 sampler war u~ e,I I : -  cl-F n i r o

the dep th—in tegra ted  samples. The use of this sampler is de ccr ’ihe0 l  in

Refe rence  la.

R i v e r  st a g e  was measured p r i o r ’  to 1968 w i t h  a w ir e — w e i gh t  p o p e . T h i n

gage was replaced by a Fisher—Porter  automatic dig ital recorder in i°65 .

Laboratory sample a n a l y s i s

Prior  t o  1 July 1972 , the MPf ° Cc i  i s  Lahorat tory  : i r i :il y ’: e l  the samj ” l en

for suspended—sediment  concen t t ’o t t  ion ari , l  bed m a t e r ia l  p ar t i c ’l e—size  dis-

tribution , us ing  the methods  ou t l ined  in  References (~~S. A f t e r  the P5CC ’

Iowa District t ook over the s t - a t - i o n s , the USGS Soils Laboratory in Ic-wa

C i ty ,  Iowa, analyzed the samples for concentration and part .icle—sL’o” ,1 i n—

tribut ion following the methods described in Reference lb.

Data r e d u c t i o n  procedures

Prior to 1 July 1972, the OD computed s e d im e n t  load (tons/-th y) from

the :;oi spende d—sediment  concen t ra t ion  reported C ’r’ crn t he  lr i l ” or ’nt  c ry  anal-

yses and the d ischarge .  The data reduct ion pr ocedure  w o os t o o t  -“m oi t o ’ I  i n

1965 with the KCD l oad pr’~~gr ’am ( R e f e r e n c e  o ) .  A f t e r  1 July 1012 , C l o t ’

USGS Iowa D i s t r i c t  was reop en: :  l i l t ’ for dat  a ro’ ioo , ’ t i o n .  Tloo ~ tr o t a en con-

cen t r a t ions  ob t a ined  :ot the stat- i “ri  were  p l o t  ted or o a grlge— ’l f ’i gh t .  ,‘ tcar t

a rid a smooth c - ro ot ‘ ru rat ion cu rv e  was drawn F hr ctugh pci r o t : :  “f :to ’ ,F in ert  t

C O f l C t ’ n i t  ro i l ,  i on .  D a i l y  t e l  int ent .  1 c o o l s  were co mp or t  o~~t by nor] I I h - l y i n g  0 F iu ’

A14 7
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product of the mean daily discharge (cfs) and the mean concentration

(mg/9~) by 0.0027 to convert to tons per day . These sediment computations

were made with the Water Resources Divi sion sediment computer program

w—5252.

Data report ing procedures

Water discharge records are maintained by the CE; however , tabula-
ted and published discharge records are not available . Figure A2l is a
sample of sediment data reported for this station . The suspended—

sediment load is reported by the CE in Re ference 11.

General information
A -jdjtional information on this station can be obtained from :

U. S. Army Eng ineer Distr ict , Omaha , Hydrologic Engineering Branch ,
water Quality and Sediment Section , Federal Building, Omaha , Nebraska

68102.
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Figure A2l. Example of sediment data for Denison , Iowa (Source: Sus-
pended Sediment in the Miss ouri River , Daily Record for ’ Water Years

1965—1969, U. S. Army Engineer District, Omaha , Omaha Nebra ska ,
May 1972)
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Boyer River at Deb it, Iowa

Stat ion identificat ion
OWD C N o . :  86831

Agency station No,: 771

Latitude/longitude : 14205140/95 1814 2 : -

Agency reporting to OWDC: CE

River mile : 58.1 (Mile 0 is at the confluence of the Boyer and
Missouri rivers ; the date river mileage was established

is not k n o w n . )

Site descr iption

From 1969 to 19714, the station was in the center of a county road
bridge over a straight reach of the Boyer River 0 .5  mile south of

Deb it and 0.5 mile upstream from the confluence of Otter Creek and

the Boyer River (Figure A22). The river banks in the vicinity of the

station are natural and very steep (almost vertical). The stream is

not navigable for commercial traffic in this reach. The bed material

is composed of clay , and the gradient through the reach is approximately
2.0 ft/mile. The annual soil loss due to erosion upstream from the sta-

tion is 3,000—6,000 tons/square mile. There is no important diversion

or storage of water above this station . The discharges of record (1968—

1973) are : maximum — 5,590 cf s ; mean — 1514 c f s ; and minimum — 0.5 cfs .
The sediment loads of record (March 1969 to September 19714) are :

maximum - 129,000 tons/day ; mean — 3860 tons/day ; and minimum -

14.7 tons/day .

Station chronological record

The sediment station was established by the CE Omaha D i s t r i c t  (OD)

in 1969 and closed in 19714 . During the period -f ’ record , the GD was

respons ible t ’c - r  col lecting the sediment samples and reducing :iooci

reporting the resulting data. Prio r to 1 July 1972 , the samples were

analyzed in the CE Missouri River Division Laboratory tot Omaha. After

t h i s  date , the samples were analyzed at the 11505 1. t i b - - r ’ a t - - r ’ y , Tow a

‘ity , I - w a .
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t o r t d  :~ age.

Piver nt~igo ’ W O l o c  Ottt ” t u O t j i ’ ,’ i t o o o ’ i o c g  t h e  o - ’ t ’  io , ,1 c t ’ a ’ ’ ’ “ o’ i ‘6- i O h  a

F’is het’ — Poo’ o er oou ”, . c o o o o l t i c  d i g i t  al t ’ ecoo’d ~’o’ .

Lab ortut- ’o’y caun,p ic ana C y c t i c t

io o ’-ot’roiot tion is ici e r o t l O S ]  t o  t h a t  i ’t’ c’-.t 7 ’ t . O  e l  :‘- - t ’ O h~’ i° ov ’ ’ t’  S I ve t ’

(Eas t  Fork)  sed in t en t  couo u i -  I t ’ c ’S 11 too l i o n  s t aC  C ~- : i  t i t  D~’ oo i o- ” t i , l towt u

Data redact  ion pi’o4’ e l o o r ’ o . c

]n t ’or ’n o a t  ion is  ,j e t u t  i c ~o i1 ~~ t l ~t i t  pt’t ’S~ ’ 00 t od 1’cO~ t i to ” Dc~.’ -r  D i v e r

(East Fork) sediment 0/01000 0 I c  c~o 1 i t ’ , ’t jO f l  c t : u O  on t r t  fl ” o i i c o n , ~,cw u

Data t’oj - ” r ’ t i n 5  Fr - ” -’

Water’ di s c h o u r ’ ~~e r’ t ’~’~’r I c. uo ’e  ma I r o l  a i  t ied  i-v }o,~ ‘f’ ; }towt ”vr ’r’ , I a]’ — i~j
l a te c i o t t O  i -ub l i sh e ~1 di~~’lc at ’g t ” t’ ” ’ t o t ’ - l n  a r e  n o t  t v / o h / l b  C e .  F i g o r o ’ e  A .”~
is a stom p r ci ’ t o o l  1 Ito t t  t F t l t t u  ‘01” “ 0 ’  t t ’ c i  Cci’ i l ~~ 5 ‘ I f  i 0 0 / .  ~ i t r ’ 0 0 / 0 5  t ’ o t  - l e , i~
sed in ten t  load  I to o’ o ’i- - -r ’ t ed by b e  Ci” i t o  Pt ’ 0” ‘i ’ r ’ t o ’ r ’ 11 .

6

G e n o ’o ’ t o l  InC - rrto~~t. 1. -r u

A d d i t i o n a l  I r o i ’ -o’ no at  i - no on t h is  s t a t  i o n  t’~~~fl i ’ ”  , “ ] “ t r o i n ’ , i ‘t’cr o’, :
6~

U. 5. Army Engineer Dint r ’ ct  , ~ot : u l ; : u , l lv-1r ’ -c l o g i . .’ Fno ’, i r o e e o ’ i n g  Po~r or oc l i ,

Wat.er Quality stud C0 o’i iment CO t ” - ’ ° b o o , Do - F e r n  I D i r  i i  d i  t o o , ‘t’oato ot , Ir ’l”r’a ,o k oo - C

68102 .
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Data reporting procedures
All discharge , suspended—sediment concentration (Figure A25),

particle—size , and temperature data were published annually in Ref-

erence 16. Discharge data during the period of record of the sediment

stat ion (19 143— 195 14) and from 1955—1961 were publ ished in Reference  12.

Since 1961 , these data have been published in Reference 15. Luisolia rue

data are entered in the USGS WATSTORE , an automated info  r : o , a t i -  t o  n’ t o t r i ev a l

system .

General information

Both the strearrofl ow and sedin ruent data C ’ o’~-ro , this tot’ot l - t i  are

considered to be excellent , except fur those o’ec:rio o t ; o i ”, e tt - b r ing

periods when ice was present ; these tore c, r u s i - I e ~’o - I p - a .

Additional information on t h i s  stati sno 0 0 0 0 u  1,0 ’  ‘ i O t - o 0 1 0 . O O ‘0’ a :  U.

Department of the Inter ior , Geol ogical Cu r v e , ’ , W ou o , e r  R e ;  .n’ - ’eu 1 1’; I ’ S 1 0 , ,

1400 South Clinton Street , P. 0. lo:-x 1230, 1 W o o  Cit;.’ , I- W o o  5, 202.
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Delaware River  i < e L , -w Perry I” am, l’laous:ts

Station i - Ie : ut i f i c a t ion

CWDC N ” .: 67967
A~ eoi cy s t a t  isn N o . :

Latituc te/1 - -ono i tu d e : 390652 -‘952533

A~ eoicy o’e r -- ct ing to CWi~~C :  CE

River mi le :  5.8  ( M i ~~o 0 is at the c- o u : ’L ~~o -o.  ‘e 0 0 ’ ~ i i t ’ - ~‘ . ‘ , .w’ o’ 10, 1 0 . ’ I 0 ~~;0 L 0 ;

r ivers at o ou i is t3 1, .5 sri t h e  ~o u u s a o o b i v c r ’ ;  .‘ . ‘ ‘ i : , j. - : : - ‘,‘~~~o , ’ - -

CE in 1565 .)  0 -

Ci t e descr i2t ion

The st a t ion  is at the - -a t 1st st S o , .’ t a o ’s  D : ’ F’s ’ o’ ,- , ‘ , “ . ‘ o’ , I

a- - i ’thwest  “ 0 ’ Perry , Kansas , and 5.8 ‘,i .t e s  O I L - - V~~’ he ,‘0 ~~~~a’ ’  0 ,  0 ‘ a’

wo to ’ , o Ei ,ver (F ’ i~~ur’e 1’~.’u )  . I cx ’u ’ y  1~otoo is a ,‘ u i o o i , ’ l’ ’s , “, o ’’ o , — : ’i o s:. ‘1110 :“

1, flo~ and hots  a maximuoru head ah0 -ve th o  sto ’s ‘so , i - s ‘ L’S 0 1  . C o , , ’l 0 ’ ‘

at the  dan s i t e  st art s  I in 1 ‘)b3 . Because o:~ : 1  - 1 f l . ’ i n  the 0. 1 0 . ,  ‘ 1’.’

R ive r  Ba 13 iou , the j-o’ -jest wa -s p~ a o e - i  in sooer , ’o o u o y  o 0 ’ ” ‘ 1 -  0 .  i l l  ~~~~~ ‘ o - , ‘

w 0 l , 0 : or m a ~~~v u e l i c o t t e , 1  in i0’i’— . l b s  .o t r e a o ’, is a - t  !, ‘ , V i ” o L o ’ C ’ S

rnou’sial tr’’of~’ic in this o’ , ’ ’ l . .’h l .  ‘ h u t ’ bed o : , ’ o C , ’ o ’ 0 ’ , , I wa,- °, o ’ ’ ’ to ’ , 0 0 ’  00, ‘ 0  a t ’ -’ 0 0 ,

c -n s i st s  of s o m r u , I o o  , o t o u , i  t , l u o o  ‘o’ot.uieri t is - .8 o ’t r~i .e. iOi t - r i ;  i ( O t S 0~~~
- ‘ ‘ 0 .

placed au the  b a t u k s  ‘- - r  150- ft I- -wfl~~t , 1’ t oot0o ,  C ’ S ,-oo ,  t O t s  I to ’ , .  t O ’ ,. 0 0 0 a  1 . 0 t  ‘ 0. ’

vicinity ot ’ the c O o - m t. i - ri is  o u t o s , I  t ’x s l ou - , ;  i vely ‘0 ’ 
~‘ o t ) ’i’ I ‘ 11 ‘ , 0 ” -  . , 5 . 0 . ’ . ’ , 5~~’ 1 1

1 -ss lue I e r - s i  - o u  i o u  this o m r ’ co u i s  I ,00C_ ,0 ,000 0 - ‘n- , I a~ j 1 ”- o i l ’ - . ‘:o,

- l i  s, ’Fu o t r ’ ses  -f rt’s -oai ( i - b ’ o  t - ‘ tIc  t - r ’ , ’ ’ o~~it ) are : o’ , o u x i o ’ o , o o o ,  — 0 , - so ’:

r o s o m l u  — 1,,~~O O 3 c fs; m in 00001ul o — 0 C C ’ ; (a- - :‘ , . -w f -  1’ o o o mt C ”  Io t y ~ i n  , ‘ ‘ - — o~’~~ ) .

The fL- ,-w is C - o o u i ’ t et ,s  ly  t’e ’, a a t e J  h - v  Ft’i’ r’y - to o , .  11’ ’ -Ii u ’’iu’i r ’,”’ 15 0 , - C  , ‘ o ’ —

mine I by t , b u o ’  head a n - I  5 o mt s  I l p e n i o l ) ° I o . a’ O~~~ l i s t  , o m - l . o 0 0 ’ 0 ’ ’ ’ - ’ 0 ’ ( ,

t the  pre o ’ ’r u t  ) ours : maximum — O , fl ’ p’ C - - o s/ - l a ’,’; 0’S ’ O u t .  — lCio c y a o / . I i o ’ ,’ ; 0 1 0 , 1

m i n i m u m  — 0 t - r u. o/day .

Stat ion c1ir ’n~~Iog icot 0 r .’c - r-

The so l i m e n t  1 7 0 0 , m I - I ’  ‘ 1 ~ n r - ’t i  l u  s C o t t  i - s o  was e. 0 1 1 . 0 ’ - ’, 1 , 0 i

K o u o u . ; o m o ;  C i t . Dj o ; t , r ’j ~~t ( K I ’I 0 )  in  . I ’ l o . u ’ I i ’y 1 H -  ‘a 00, 1 2 1 ’ r 1’’ . 00  1 , 0 ’ O , ’ 1 0 1 , 0 —

t i  o u , ~ t b ’  - o u , ’ t u t he  -o ut , t ’o o i  1 01’ t,b~~’ 1 10’ . . 1 1 ’. ’ , 0 ’ L O’ ,~ 0 ’ . ‘ ‘o I l’ ’ ’  - ‘ - , ~~~~~~~~~~~ 1- ’,’

0 0 0 . , ’

— — - - 
L,~~~~~
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CE personnel and were analyzed in the KCD Laboratory un til “ty 1973, by

the CE I’Iissouri River Division Laboratory in C’rroaha t ’rn oru 5ny 1913 to

Apr il l97~4, and from that date to the present by the USGS Kans as D i s t r i c t

in Lawrence. The resulting data are r e d u c e d  and t’o~- -:-rto’d ‘by th e  KCD.

Prior to 1969, there was no data collection station t j~, this site.

Sample and data
col lec t ion  procedures

Th e sampl ing procedure consists of tak i n g  one ~~ ‘oob :-‘toroj~” e 00 wo ” , ’k

with a milk bottle near the surface. Stage is measured cont inuously

at the gated outflow structure using a Stevens graphical recorder

driven by a bubble gage. A Stevens graphical recorder—float type gage 0

is used for measuring reservoir stage. 
‘0

Laboratory sample ana lys i s

Informa tion f or the period of record of th e stat ion is id ent ical  t oc

that presented for the Big Blue River sediment sample collection station

below Tuttle Creek Dam , Kansas.

Data reduction procedures

Information for the period of r e cor d  -aS the s ta t ion is iden t i ca l  to

that presented for the Big Blue River sediment icoco; I-le coller’tion st - u t ica

below Tuttle Creek Dam, Kansas.

Data repor t ing pr ocedures

Water discharge has been recorded since 21 tCo tn ’cb  1969 and is re-

ported in Reference  10. Suspen ded—s c-I  i ro1~’r u t  load has been m e a s -u r e - 1  since

1 January 1969 and is published in Reference i i .  i- ’iCure s  o’s”T and A28

show samples of sediment and d i scharge  data reported for this s to iC ion.

General information

Sediment records for this o;t , ott ion are considered good.

Add itional i n t ’ r m omt ,  i - - r u  can be c- ’L- t ouine d from : CT . S. ,‘rmy Uo ,iineet’

District , Kansas City, {y-I r - 1 - ~~ ic !“ru C inIo o o rio - I~.r 1°- r a nch , Wat o r C o n t r c - 1

Sectio n , 700 F~’de ’r a1 Bu i ld 1r 0-~, ( - O h  !- -‘ t :~ ~ C Cbt Street , K an sa s  C i t y ,

t i i s s o u ri  614106.
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SCALE IN FEET

2000 0 2000 4000 5— — —
Figure A26 . Site location for sediment sample collection station below
Perry Darn , Kansas (Source: USGS Quadrangle Map for Perry , Kansas , iQ1 ,Q)
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23 1a oao ’2 4 t 9~ 2 1 2 2 3
26 14 8, 6 o 5  7 1 23 3 1 3 2

19 4 1” ’ 7~ 3 1 2
30 10 5 1 . 1 ” 4  2’ a 1 ~ 2
31 14 6 2’ 1 ‘1

‘19 ~~ ‘ 3oj j 4 . 94~ 1, 4 3 ?  ‘, 0 3 5  2 ,)? 114 6, 02

‘6660,’ ‘OTic . — 16,SSO ‘ O’ ,S

Fj , ’, o: ” d 2 j’ . o o o r ’ .~€~ ‘ ‘ 0 ’ .o c ,h i oo e~~t I o l to ”. 0 00’ o 3 t O L t l  )fl b” i  W I S O ’ S . ’ l ’ 0 L 001

. O . ° t ” S L  1’- ’ 1 ‘ to 1 0  o’ , Sl , T in  the l O i s o  ‘ - u t ’ i  I i  \ r5~. Cod 1 5  i ’loc o’ 5 ~0 ’ d o T  c ”  ‘:5:10’S

— - - “  - 0 , U.  - 0 oo’So : ~ 1auscr Ci:to’Ict , Co:ah:i , - o c i o t b o a , 2 a-;” ,
Ui ,’ - :2)

0,

—----—- —-—- --- ‘ -~~ -——‘ -.-- -_—- —— - -——— -—_. .— ~~-— -‘-~~ 



- , ~~~~~~~~~~ ‘~~~
-

~~~~~~; _x ”  T’~ 
“

~ ~~~~~~~~~~~~~~~~~~ ::~~ TL~~!’~~ ~~~~~

‘ T ” ~ 
“

~~~~~

“

SIMSAS ROVE R 83508

6-~~09. De l aware River belaw Perry Oi~ . tint .

OISCHMGI, IN CI~~ IC F E E T  PER SEC~~0, WAT ER YEAR OCTORER 196 8 TO SEPIEM SER 1969

DAY OCT 8408 D*C JAN FEE 84*8 8P8 RA Y JUN 304, 8012 SEP

1 46 3,270 500 9,200 26 24
2 46 2.650 500 4.710 24 24
3 46 583 500 50 24 24
4 46 5,550 500 30 24 24
5 30 9,730 430 50 24 24

6 51 6.770 300 50 26 24
7 52 5.430 250 50 24 24
4 52 2,080 550 50 24 26
9 52 4.760 150 50 24 24

10 52 2.400 130 51 24 74

11 53 660 550 50 24 24
12 53 495 2,610 51 24 24
53 53 500 4,350 51 24 24
14 5) 500 1.640 51 24 24
15 5) 500 500 37 24 24

16 54 500 150 24 24 24
11 54 500 150 24 24 2’.
14 55 500 155 24 24 24
19 56 665 640 24 57 26
20 56 1.000 3,040 24 26 30

21 230 56 855 4 ,950 2’. 24 30
22 33 37 1,660 4,96C’ 24 24 30
23 54 s~ 6,610 4,980 24 24 30
24 86 40 7.480 7,470 24 24 30
25 155 29 4,850 8,760 24 24 30

26 84 28 1,390 7,950 24 24 90
77 4 4  30 660 4.080 24 24 30
28 45 1.000 500 9.100 24 26 30
29 — - ‘—— os 3.300 500 9,140 24 24 30
30 ——~~~~ 4” 3,700 500 8.580 24 24 50
35 — — — — —  ‘.5 500 ——— —— 24 04

T O T A l, 9,304 11.100 88,345 13.936 77 7 788
ME AN 310 2.294 2.945 450 25 .0 26.3
MAX 9.700 9,750 8,760 8,200 57 30
4958 4 28 693 150 26 24 24
8C ’FT 19.460 141,000 175,200 27,640 1, 540 1,360

4

-I - ‘  -, ‘
l’’i 0~u so i\28 . i’Ixoc oo r I o - - 0’ i i  5 cio’ oa’~’ , 0 0 0  t o t  .‘. 0 c - — l o  be oow C c so’s Caooo , ‘. 0 1 0 . a.  -
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I t ’; 1-~, - I o o e o ~ H - “ ‘ o u t  . ‘ ‘ . ~~r o i r u c i o o v i l l e , C ’Ci o o - . ,our i

1 t o o t  i on  i d e a L  i C’ L~’ ot  ion

O~’.1)C 2,” . : I

A ’onc ,y s t a t ion  No.  : 05 145 Co u. o

Lat it u d e!  L o n s i t -u l o :  h i - .) .”’ p ’ 1 45 / - d  15

‘ - ‘ co i cy  r ’ - o - sr t  i ns  T o  ( “d ~DC : U. ’-~iS

F d ’ s  o i L s :  15.1 ( 1- l i le 0 is ot t ,  t h u s  c o n f l uen c e  of the Des tOn i  ass o ioo , I

,0 5 1 ssi ppi r i v e r s ;  es tabli . ohod  1 ” .’ t h u s  CE about i O $~ - . )

Ci  e ‘I t ’  ‘cr ip t l o o t

a t i o o . e r t t — . o ’ u o ; 1 l i o i ~ o ;t a t ion  and t h e  i ’:O’lOl ’ s t a t i on  f~-s th is Coo ’

t t ” i nes C ’ l i v ’ - o ’ at .0t~ . Fo’ oio uc i s v il le , t C i . ;o ; o ;u o ’ i , are  at r ive r  m i l e  15.1 cot LI-

Cl oo of-c o ’su :ut , y , tO .o ; su o ’i  , l~i I ~‘f way Toil 1irid ~~e ( i ”  I ;‘U l’o ’ A2~~)) . The 1 - o t o u k s  in

the’ V I C  l O i t  T V  ~f the  o c t o o u p l i o u 0 ’ station ‘o”o o u i o s ’ ot t a ’t  0,1 , ‘i ’iio ’o’o ar e oo ~~t i i ’ i —

~
‘ i o i l  L t ’v co ’s o - o t i ’ o o l  I ci i no- ’ b ot h  os is ft (c-C ’ I o w a )  a i d  t b .  - r i c h i t  (~~r 1-h o t —

sour  i ) h - wi-; , lo ” w o u . t r - o w  t ’T ’So o o C - h u e  o o o u ; o o - f  i n . ’ stat  i 0 1 .  The d ist an c e  o ’u ’coo,

r i  ~ l c t  bank to r H - w,~,” ,i . -d b l u f f  l i ne  O ’ o t o l . ’o ’ o  ri~ooo ; 0 to 0. . mi  leo ; . The

S C -  “ s i t  C o i in o t ’ t h e  Des ‘ ‘ 0 , ’ ines R ive r  ox t o o o , H o  ‘i ‘ties l ’roo o ; t h i t ’ I t ’ f t  ‘bank in

t- lie v i c i n i t y  c C ’ the  o o ; u o u l - i  i on ’  s t a t i o n  ow -i is t o totol  0u1 1 an on ’o’ i c u l t  ural area.

C~-w o u ; ’t ream ‘o a r -  , ‘t . o~o i o u c  b o y  I t ic the  l o s  “ H i t u o o o  River  flows  s c i c o t w o i o ’ i

o i c o ’ o c o o  i ts  ‘ I a o , i ; - L -  itt o ’~’ o’ 3 m i i o o o  :uu d t h e n  ;uo it I ~w o i i ’ , h w h o t u  i t  o’ oo o , ’1 u , ’~ i t o ’

I owa b l u f t ’ l i o n ’ . l’ ; o ’ o’ o u s  v i  o ’ t o u i o l  t y no i i i ~h u o ’ t  o’y u l - o o t r t ’ou u o C ’ t i n ’  s C o t t  so t ,

c l O u d  t he  l ) e’o o h f o  1 t i t ’ o c  H I voo’ io ; oi -a t navi ’ o i i - i o ’ h - s  , ‘ , ‘ o o u o o ; - o ’ c  I oi l 0 i’ot f t ’ C c

C i i i .  o’eoi- ’ h ; .  The o o t o ’ o ’u n l - s , l  con , ; i , ’- t  0 ooi’iou’i paliy of t ’ l o u o  s o t n d c o  , i - o ut  t h t ’ r t -

o’e also ssoo ;o c sooo ’ , ;cr  sound. ’- ,‘ ioid ;TO’OlVols . C h o o o u n c i  ‘osi, l  I co i t  of Ui I ; ’- 5 0 O i ,~0 ,

C - 0 - 0 ’ - ” ”  i o o  ‘ o h ’ -: 1.1 ‘ C  / o ’ . I le .  A l t  i c o i n ’ i I  0 b u t ’ 5 - C  t’ t ’ o o,O — O o n ’  1 0 1 ’ c o t - o t t  i o n  at

‘- 0 . . ‘ l o I n s  I o o v i l l e  t o t . ’ l oon in 01 ’O’ :tt ion 5 1 0 1 S t ’ 2 . 5  I y  i l i s , no d i o ’s}ooto’ ~~e

- b u t t 01st ’ o’ ’ a - l i  It’ o o v ’ o i  l o u - b . The o u ~’xt  c o t , o u t  1 - - n i  u ; - , 5 O’ t ’ OCOI c i ’ ~t .

v i i i ’  is Kes, o - s u l ; u ’ , i o w a  ( o ~i i i; - 51. ~) .  o o u l v  a l ’ow o o ; i nor i ’ l l  o u t  ‘ l I l t ’S

‘ a L t o’ I C c ’  0 0 010 .1, - i r u o , o H j v c t ’  t - t ’ t w ’ o a  Ke,o o’ lo u lua ‘ 100 1 I t ,  I ’ t ’ o i o i c ~~o o v l  h o , so

o I I I ’  t ’ O t , ’ l O i , ’ o ’ ’ , ’ - o o ’ i ‘ i t  H ’ , . o ’ o o u o ; u o i  ho - ‘ ‘n ; I , h - t • o , j  t , - h - ’  t h e  sos ; , , ’ 0 1 0 0  t h a I , - f

0 1 . I” o’ o t t oo ’ i : o v  i i I . ’  I’ l i& ~ , 1i~ o , ’ b i o u o a ’ . ’; 01 ’ o ” - ’ - ’ o ’ .i o u t  H . ’~ ‘ ; ‘ i o u - l u u o i  ( C ’i o iv  l~~-~H O s

- o h s  L I T , A 1 - o ’ i C  ‘ o I d’ ’ o ’ o ’ ’ o’ 1 110 , - o n . i A o u - ’o u ; t  l u l l  C ’ - 0 ’ o , ’ 0’ - , ’ o c t  ) aoa

_____________________
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00 IX j o - OS ’ , — l h o O ,000 .o 1 ’;; m e ar a  — ~ , - I .  c f c o ; ‘ t o -h n o t r , i o ’ ,u ioo — 0 i )  c f . ’ . Ti e’ o ’i nw’;

li Sle b e e n o . : ’ o ” ’S ’ - - ; C” t o o ’  F - - h  l o c k  R e s o .- o ”j ” h ’  s i n s ’  i2 b - b ’ ; ’ c i ,  1~~’ - ’ . I i ’  10

. 0 0 0 ,  ‘ I , ’ 0 , 1 5 5 — 0 0 0 - I 1 0 0 , ’ ’Ou ’, i ; ’ o , l . ’ o ’oo ’o u .  - o o ” ’ o  i u s i o , , ’ t he  h o b o  0 0 ’ 5 -s- o h ( % - - ‘,“ o ’ l . ’ r

1-;~’L to - t he 0 , - s o o T- ) o”to ,’e o H ’ :. I -~, i  t -oa ; ! i’ iI ;  to ~~~ ‘ ons/  soc , ’. hoc ’

o c a o o c h  so ’ of ’  ~ , u , o u o ~Sl,. n , 0 . 5  ‘ t o ” ,’ too “ - ‘C to  0 5 0 5 1 t o  ‘1 ‘/ 0, i~ h T O ’ S,

:u s o - ’a i d ’- - t — , ’ ’ - - - n o , en i t  iO’ ) i  :‘
~~- i ’  t h i s  station .

flt’tt or: c i 0 r o o a - I - I c . c i c o o i  o s - - s i

TI u i o o  .o t ’ t t l o n  S - Is est ‘t l - i i s l i o o - i  ‘ t o o  a s-  h i o o , - ’ o , t  s - s o s - h ’ - ‘ i 1’ ’ i - ’- o , s, t a t i - ” n ,

‘riO ’ iJ 2- - I. ’- in  1 c v t ’oo , h ‘~r 1’H r ’14 ‘ t O . - o 0 i e 5 0~’ ol l i s l o e - b  ‘ ‘ u ’ i n ’  ‘iri l So , ’ ‘;‘ —~~a o o i 1 h . ’

I i o c - ’ ~ t , o t ’, i s  r~ , As- ‘i n ,  j o t  ‘ ‘ o n ,  ~~
‘O ’ t ;; ’ t o , ’ - H a t  o l d  . ‘ T 5e00’O,  - , ‘~ ‘ oJ  t;;

s, 0- u o ì t i O i ’ H . ’ o , ’,~ r H ( , , ‘, L ’ ,, - b o ,’ C I ) ,  1 . ;  ; :u o ’ o c o , o e co 55 n on ; ’ or , - - h i o o ’ - o ; t l o t  o. ’ c o o ’ —

r I o - I  h ’ -- ’ I , o , o  D eco ~“ 0 o i o o u s R i v e r  i o , I - ,  i 5~~ O ” 0 i s s ~~n s I o n h  R iv~-o ’ . ~ I c o o o o i c ’ o . ‘ 10 11

b iolo- ’ical ‘t o. ’ u i ’ ,’ r ; I n  15050 i - e o ,’ ni r i o ;  c oo - ‘ ‘‘  b l o at  .‘ o uoo; ’, -l ’; co lic- c” ’  i ‘ it  C : , n

s t ’ o t i o n i  s i n s ’ -  \ - b ” i c ’t i~~’-i . i’-r e ’:ir-lo c , c I I ’ ’- ’ t i - ”a , s noo~~1e l ’ ,l , - 1 ’Ot ;O’ 1, - ‘ ,c”. l—

:,‘ s i s , - h ’ o t o u  o ’ - - o u s t i o n , ‘t o i l - I o t o i ’, - ub  I l c o o t i o n  ‘u t ’  Cs , -  o ’ s ’ o - o , , o i l  lii o’ ; ‘S

HI I .” U I . o~~o -  ad 1 0 1  st o ’  ict .

.b ’~ o io le o n - I  oH ’ ,
c - t l l t - -:’ t, I - -n o’ - “- h’ i t ’ t ’ oO

No d i s -~ b u’ u t  c’ rru c ’ to oo or’ . ’ no: . - r i t o o  - ‘ t o ” -  n - u - i ”  I O ’ i ” 'l ’ ’. - ’ - - ‘s l i eSt  101: ’ ‘‘S’S I t o H 1 0 —

s t - o h , t o t ’ - C’l’: i- l  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ o’ , ” o h i a ’  s i L l ;  ‘ u I ” ,’ ; - o’ -
’, w i s e —

‘ - i ’ - s ’; w o tt o - j  On C l , . ~ C’ . .  - o ” , o , ’ h ’” i l lc  l ’ r i i ’ o ’ ‘ , a o  u. ’ -; 0 1 s t ’ I t o - ’

0 ’ - n’ t h i s  s t a t  i -  a 0 , - ,  u ’ - O . - r o ’ - I o u e  d~~, o c o , o i o ’ ’ t ’ .

:“ u s:o 10. 0”; ‘ ‘ o k ’  a o o o o r u t h l s  w i t ,  Ic  ; 1 ICC- l — I  s’s o co t . - ‘ ~~~~‘ t t , ’ o- ’ o , ’ - ‘ ‘, c i  “ - —

1, i le c s o r t  t ’ . A r o - ’ o o oo  - ‘  ‘o’ of toe  l i e  I - I o i s o  ho’  I V ‘ , ‘ C . , ‘ T ’ o o a’ ‘ i i  “ ' n o , ’ ‘ h oe

b o s h  ‘- ‘ ‘ to i l n o o m o - l o - o c  O ’i ’t ’ ’ v o ’ o ’  I , i cals  o t t  ‘ l x i iro~ 
. ‘s’.” o ,  s u. o i o u s  ‘ 0 , ‘‘ ‘ - - o ’ u-h —

l iii ) 00 ; - ’ b i n - I .  T i n ’  22 H — t I O U’S 1 ‘o ’ ’ tn , - h H - ’  ‘- “ H  o - - ‘ ,~ - I

h j . ocit;c o ed iou C oo’ t ’. ’ o ” ’ a - ” -  in .

‘:‘ hc’ f l - o ’ o k  l c i o t n - h  D i s C  s i c ? , ( R I P )  own s  C l ; ’ - ‘C,’ o - u  A w i o a ’ — s . - i  a , ’ “ u - ” -

0 - , - - u r , ’ ‘ - I - n o  ~, } i .  ‘ ‘ i . . l’ O ’ ’ Io i s  I. ‘,‘ I i t ’ ItS I I s ’  - . ‘l ’ b o n ’— - u - f o -  - h ’’  n o ’

n - - r I  ( 2  , H u h ’ ,’ a , -  t - - ‘ ; o r ’ ’ 0 o o ’ n i t , ) ,  t , h l o o  s’o ’~ ’ or “ ' O l t -  ‘ h o , ’ -s o i l  ‘ - -  I ’

h~~’ ’’n ~~~ u ’ ’ ’ u  t ,~~ oo - ’ ’ l c ’ ’ u o ’ ’ ’  S i ’,’ ’ ’ t ’ ’, T ? ’ i ; ’’ ’ ‘ o ~ O t o l S  ‘ ‘ ‘ t i - - 0 .  C - ’ t ’ i c  C o o ’.’ , a I - -01 i~ I

-h t ’’-i ‘ ‘ o ’ o ’ ’ - ’ o- t oo I b ’  0 ’ I’ ’ ’ ’~~ ‘0 15. - ‘0
’

’ - o’  t b ’  P100 , I ‘ u’, -
- 0 1  5 1 , 1  t ’ i ’ ’ - ‘ - o o

1 1 0 0 0 0 . 0  j o , ‘ 1 0 0 0 0’ ’ - ’ o o ’0 0 1 0 ’OS ‘ C l ’ ’ 0’ * ‘ - 0 ’ S - I’ ’ I ’ 0 0 ’ ’ - 0 - 5  C lii’ C L ’  IC ‘- ‘ ‘ .‘ - u . ~ i Cia r i o
I

-~
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1~~ 1 o o ’ - t t o c  ‘ ‘ ‘ n’ s.: I’ - ‘ :o ’  I ’ ,’ ,- In

2 , ’ t l o o , ’o’o,t oun’ o i ’,’s i .’- in t h u  t” o c ’t ~~~ o ;s , b  11151, ’ 00 ’ Li. ’ ‘‘ , ‘ I . ’ C h j ~~. -~ - ; o ’ l D i ,  —

to’  i c t .  ‘Flo e o o , - ; ru t h i L ’  oo:eO : len collects-I  on th e  . “~~ “-n i or, ~ 0 - -crC r. “ -s t 1 c i i :

arc ’ Laker ,  to s h e  t IC  21 f oi l s  Lai- -or ’ ’, L ’ s , ’ i n  Ho- lI ’t , O”. i s o ’Su o ’ I .  I

‘ Lt. - u su. — o c’Oa o i ’ l — s e : i i n ef l t  C -O ’- t o S ’ - O . t I ” , t I - O ,’o O i I i O t i ,’ ,’ . o , ’ ’ t t” ’  0’ S, ‘ 0  : 0 0 0 0 :  o ’” ~ 0, 1 i ’~’ , ‘OH

h o s e  vod o i ’s , ’ ’ oo’ ~~ later’ o ro outi;e ;o ,oiLicali’ ,’ C- -n o cpo c o i50- i to o t o l l ,  a s l O , 1 ’ iO  s ’ - ’~

of ; o I ~~ o: Too ’ c oni c  in’,’ i t  .o ’eou-lh ~~’. The 1 0 ’  -s - c u r ’ - : ’ - u s - o  5 - - -- ‘in o o l ’ ,’ ,oo : o e - i : —  

‘u :cO len  ‘a’s di s c us , ’-ed in R e o ’er ’oor o c ’:: 11 . Cluemi co t l  no, d io~~n , ’ i - c ’ ì i “0 .1 —

I ise,c ‘ o r’ s o o o t o o - l l ~ o - ,1 C-v the CC if -lent soul i -o s os-a t -ca’l,’ in  i- -~’ouville , ,‘c o’ ‘j ot .

I ‘c ot o’ - u ~t ion i t ’ ; -  - c e - l u o ’ t ’ c ’

‘i i ;’,’ ‘- - “ u s  ‘l’o - : - r ’o ,t -o r ’ .’ o , O ut s ;  S c o t :  soo1 ,o o eo , - 1 ’ - i — , ’ - - l i o ’; ’ -n t  ca’o ’’’o . ’ s’o t h o o ; s , .

‘i ho 2’ 1, ’ ‘Ohs ~~;o i:’l l i :’o ’i:, h - c -o’ ,o )nn oi a o o c i i  th es e  v’ol is ’ , s o t h  T i , ’-

,Oi~5’oi oi s- : o , ’ , t ’ oac ’sr’, ’i ’,uc ’ ,; , 10 , 0,0 T oo . o1 ’ O~r’ ‘‘

~ r’:.’ o; r c .i - - no ’ ’- ’ ’ ‘,- I~o’oo, ‘ci i a ;‘ _‘o’ . - ’ ’-

teo’!’.ln’ oJ, i n t o  t i ’ s U:’’ Cb o - - o ’ , o u’ cr in He-st: ’,., ~, i o ~~~i oiin . ‘2 °- c ‘,
‘ i’ ’ ocr ’

Ho .~,~uo
.0 ,o:o b iVb oTI:o o ( ‘ I C - I  ) ‘ o - : -it~ ’r l O ’ :- ’O”So,s 0 , 5 , 0  u.’c’ i S500d-UH- ‘- “ 1  0 0 : ’ ’!,

i - - i  us • ‘ h o ’ -  “ I ’ o L  - -o ’ : ~~ 0 0 ’ L i , ’ - - cc - 00, ; - 
i t ’ ’ : ’ o - r - : - .’r~eo 1-e’ -: ’o o oo ec o , o t t ” J O ’ ‘ 0 -

I ’  H’HC o t t  l’t’ ’Lc’s . C o ’ ’0 ’o~~’c’ti Cc’ Ic tO’ T O L l  I~ ic ’ a ,li OHO . i o ” 0 ’ 1 , - O ,  01’ La,: ~~‘H a

- 
- 0 - 0 - .’ ’ iOn 0 ’ - 5 t O W ’- o. oei. The 0 1 ” f ”  ‘ o ’ o ~t r al  l , ou i - r” ut , -r” .- in  i”- -o- o ” - ,’ I , I . - ,

C’s-s. ’ I ’u , 0,150 ‘ ‘ot toc’s.’ t i e  o’ osul t.; ii. ’- - b.he t I C - I l ’ “C - I

,O C-ou t’ i  r’’’j “‘ ‘c r - I  o o ’~ ’s”— ores

H - I I ’ ’ i , ’t o ’. ’ ’ - 1 , 0 - i ohs 5 °iC , ‘~~~~. I -- o” oo . ’ l . - ’ ,’ I l l ’ ’ , b ’ h l : o s o o r ’ t , ‘Ot. ’b f l ;  ; o o i t i s o ,

‘5 tot-ni oIl 1 is h e- I  In 0 0 0 1 . ’ 0 -so:. 1 ,,‘ t i e  R I  7 - ;  t .  ow ’ - ‘.‘ - s , 0 s — ‘ s~ ‘ “ - C”, ’ - ,

-r TI ’ -  ‘ci 1 -0 0 , I-o - woo , were ui 1 2:1:-I 0 5100’ t~~ l a - I  h o,  h ’ -o ” ’ o ” -o, ’ ’ ’ H ’ , ‘ c u

s i n c e  1- i l .t t hese  h t o O , o ,  ha ve i- ” - ’ - o, o -o u I I j o o b . ’ -  I in ‘~ - T ” - o ’ eo o , ’’ -  15. ‘ i c , o ’ o I - ’oo ’0 ‘t oo - b

i - i o i -i ’ic.al f o u L ’ , i~~iV ’ ’ 1 0 0 0  1 001 l l s l i o - l  s h o o t ’  I I t - ’ l o t  h ’- e T ’ oI ’ ’ C , o ’S 17. ‘ ‘ - ‘i n —

i a , w t b .  ft.’ ~ -] 0110 ,0 to i- : 0 H s .  - 0 , ;  ‘ , t - 0 :0 ’ W O t O  o ’ O ’  V ‘ ‘‘t O ’  i 2’ - ,

i ’ ’ O ’ ’ o ’ - i O ’ t ’ ’- , ,_‘ - “ r o - j L O ’ t i ’ ,’ i I ,  , ~ o i r ’ t i ~~l ’- — o o i ;o ’c  - h i o o C o ’ j t o o ’ h o . - , c ’ ’ ; . ’ o ’ ’ o u i ’  - i — , ’ ’ ’ : I ’ ’ . ’ 0 . ’

I iolo~~ic ’o1 ~~ f l ; * j f . ~~~~ oo w i l l  i .e o o i ’l i i o o h ’  I C o .  H r - C ” ’ o ’ —

‘ ‘ I i - ’ ’ ’  18. ,~~ ;- - 0 1 1 0 0 0  110 ‘- 0 -  I i i o . ’ ’no .  I , c n , u  1 - , ’ a ‘usc’ oi’,’ou j l ’d - ’I , ’. b o l t’ ’,’’ 1 1 0 . 0 ‘ j o’

i ’ ’5~O . s ’ o * - u , ~. O ~a n l I - ‘ 5 0 0  1o ~ ‘t i v l ’ ;- , ‘ t o t  - i i o o c b , - ’,n’ , ’, - o a o ’ ’ ’H - h ’  I i ” t ’n ’ i  ‘ t i c o t l I ’ ,’ ‘

l ’C , v i  0 ’ ‘ 0 , 0 ’ , ’ 0 : ’ ti I s -a , . - ’’ l o t ,  A ~~o o ‘ “  ‘ ‘0 ,‘- ‘i’PHF’I’I ’ “cs ’ 0 :  1- s o , ’ i i , ’ II ’ 0 ‘ s; -o n , - ‘ ‘

~~‘ ‘ 5 t , n i , ‘; i o ’ ’ i n , i r u . ‘l ’ tue , o ’ ’ v ’ u I  , ‘ ‘ o ; , 01; ’- w ’ i i  ‘t o o - l ot ’ -a ‘ o , c o b  ‘ ‘ 0 ’  1 0 0 1 1  5 - 0 , ‘ I ’  : 0  ‘ 5 ,

i - i n l - ’ i - ’ ’ o i s - o s ’ h - ~ o , ’ , o , ‘ I T S  ‘ i i ’ ’  s ’  C’s oH 0 ‘ o r ’ S’ , ’ ’
’. ‘ o T t ’  1 1 1  ‘ ‘ ‘ 0 ’ , ’

WB I O ‘Hou ’ ’ ’ n ’ — ,, o , ’ j h i ’ , I ” i l ’ ’ o o .

I
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e t i e o ” o t  i o o n ’~ ’r~o~a t i - ,-o.

A lt l i  - o i cooi  the n o , c ’ t h ; e o’ °I’ .coijo oc Leo ’ c ~ l lecte- h ‘it this s ta t i ’-n  sin-ce h - -i

are o,’o t ‘su f : ’ic lent  to - o s o iw  any n ’e n -sc oi °.ble -c -asi’c.; i so c o  oh- co t  n e J i ! o , e n , t

loads in t h i s  scotch of t he  lIen Cl- - m en H ive o’ , t h i s  s t oit i  ;n is 1 - 0 0 T H  0 ’

the a nt i  - -as i t o ’ H.’t. ’- . , U ’ .N ne0 ,w ~~o’k and wi l l  be - r e r o u t e d  indefinitely . ‘hue

NASQUAN pr~ - o ’ro~~oi is c- -ooc o~itted to t’o u l f i  LI i n ’  the 1 ri ’— t e o ’ o ’ , -c L -j est  iv e s  of

d et e ct i sn  on ’ t rends in water q u a l i t y .

Further  i n o ’;i ’ona ti con on th i s  St o i t i - ’-o o -sa ro be -b t a i o i e - i  o r  - o’ ~: U .  C .

Department of  the I n t e r ior , Geological Survey , ‘-‘l a ter  Ht ’s- ’oi o’ o~e.-’ I i v i s i 00 ,

P. 0. Box 31u 0 , 103 k en t  Tenth St ree t , Ro l lou , “l i : c s ’ -uc’i 65~D~ .
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SCALE IN FEET

2000 0 2000 4000— — —
Figur e A29 . Si te  location for St. Franc isv i lle , Missour i , sediment sam —

ple collection station (Source: USGS Qua~rangle l ’ 1nu~ - f o r  W oo s , ’ Io to : I ,
C’ I sn - n r C  - i - -woo , 19~ 9)
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~~~TT~~’hH~~~~ t~~,”l _H. ‘- -

Des ‘ I - - l o o t : ; l’O I ’;yr h it ’  r ’ o o y ,  I w o

St a t i o n :  i d e n t if ic a t ion

- ‘4Th’ Ho . : 51,ti f5

A,”n u c ’ ,’ , ‘t a’, i - - n o  I. - . : H on , - , only f l - TOT ’s 15 uCc’-i i~~ 
0~~~~~ , : 0 5 ’ ’

1,ouL itooue /l’r ucitu l ’’ : ,ll oo 5t- /-?I’Hl ‘1-

1’enc’ ,’ r’ - : ‘o” . in . ’ to I ” ,~I I ~’ : -1k
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Laboratory procedures are discussed in Reference lb.

Data reduction procedures

Unti l  1950 , when the Rock Island Sampler was in use , 10 percent was

added to the suspended—sedirouent concentration values , but this ad ,i u s t —

ment was eliminated in 195 0. Prior to 1968, all computations - o f

suspended—sediment load were p eu’f -s m oou e d manually , and no attempt 5015 o ’ ,oiie

to interpolate miss ing sediment concent ra t ion  values. Since 1968,

the suspended—sediment concentrati- -n data and ~Ioui l y over t i be f I -  :5 rates

have been punched into computer cards and input to a -c-us --cuter pm ‘1”~ ’:.

( d :cui:oenited in Refe rence  I ’ ) ) ,  which c- coo pute o o iouily suspended— sed io ooeo r t

loads . This i’l’u LI’anl is capable of handl ing in teo’ps lo it i n ~- r ’ up t -~

59 consecutive days ‘st  mi ss :Ln 0 ’ suspended— sediment  c or o - s er i t u ’ out ion  seoo - ’r’ -, io ’, ,

provided discliar~tes were obtained an those days. The p s o - ’r’rll oo , ;, -w e v ’s t ’ ,

will  o a t  attempt to interpolate suspended—sediment c . o u o ’erutmati so o c:

so-me than 20 consecutive day s or ’ m i s s i r i o0  r’ ec0 ’u ’ - t s .

Hit’u reporting procedures

The daily suspended—sediment load values have never been i-at - , is }ue-i .

The RID, however , is attempt ing to obtain computer p r i n t - - i t s  ( o ’ - s I:~~
h ouse use at present ) of its data, at least as far’ back as 1968. ,‘~oo

example printout is shown in Figure A3 1. Daily disc’has1oe v c L o o e s  O t t ’ t-.’

publ io ohe-l  by the IJIOGoI  in Reference  15.

General  in f or m a t i -  ru

[ n o ’ -roo r a t iunu  c , - n c e r ’ o u 1 r o ~ the sediment s~~up l i ru 0 ’ s t o o t l o ’ ou ao i the I e ; o

1.1- —i rue n H i  vex’ near ‘i’racy, Iowa, can be - L - t o i  m o e - I  : ‘ o’ - o c , :  U . S . Atm,:i’ ‘ l o t , ’ I —

neer District , Hock Island , Hydra ulics :‘ ,‘ ct l  on , oH , -ck  , -w~’r I’ - 1 1 - i l : , ’,

0 4  lock I s l o i o u - i , Ill i o t - s i ’s 61201. - ,

L 
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was established to evaluate the effect of the channe l , r ois --J i fis::,~ i r s - .

Dur ing the period of ,rperation , the h u h  Iowa District c-s-1 ’!”-s-t ’- I ar .:

a.ri:ily~~e:i the samples and re iuceo:1 and reported tO’: d a ta .

10:urii’le and data
cullection procedures

Collection of sediment s:im~~ic’ r  on a dai Th~’ IJ a.OS3::  LI ” i O ,  :, I 
- 

‘4 i l l’  . 
-

3 9~h . A paid ,ob s- e r v e r  collected daily sediment 5:5:11 - IL ’ S Ia . i ’ 1 O . 5 0 O ’ 0 ’ ’ ,

f l- s w periods and at m s - r e  :‘ t ’equent  ifltervals duriti~ 7 h i  ‘1.  : ‘ w . A l .

samples were d e p t h — ir 1 t e ~~7”1te ;1 arid obtained w i t h  e i t . h u r  :1 ‘i : —~~ souoo ~ 1 . - s

us a brass b o ic k s - ’t . The ‘br’as-s -—bucke t  s imp l e r  wa..  u i m ’ i  t i  ‘ a. 0 0 . 5’ 0 ( ‘5

o i u t ’ i r i 1~ the winter. A .1— p t ,  b c - t i l e  sample w~~s . -.b’s - ’ i h ,~ - 1 , ‘ ‘ X l i

i s- is  of his, h 0 ’ t o w  when t w-  - — ‘b u t t l u  s irs- : — I ’ s - s were T.a.0-:~ ’ o . ~~~~~~~~~~~ o’ ’ t - s -r ’  . ‘ ‘ s , .’

conductivity observations :i :a- made on all s-ant ies .

: 0 : 1 1 0 in ~ at James , I wa.  , h’s- ’ai; on S De s-ers -b us 19 s-i at t O o  , ‘ ‘~~~‘, ‘ - ‘ s - : ,—

tion ots -  t he  s-e .l i n : en t  s tat io t i  (mi le  9.5). The :‘c . l J s - w h , . 
~~ 1 f l U i o 7 j  I:

I ~~‘s -~~ri~.s the fi’s - lO L I . S  a . I I J  l’ o: ’ .:Oi’ :ling dc v ‘ s - - s s - s - e d iu ’,’1 oi 0 ’ t he  1 5 10 :

record by t O0: 01FF’- and t h e  f la .t  is - s - iou lea. t hu r  , ‘ ur’,’ i s- -

T ’ s - a . ’ in- I  Device Use 4

a Des-unibsi’ L9 i 1’ — 10 t o t  ‘ ‘nO r’ jo~ 8 ;
~ a .11t ’ 1L ’1II w j ~~’,’ w o ’~~~ li ’ ~siso ’

11 . I. ’ f - t e r n b : i ’  1938 — 8 h i t  195 3 Record ins  ‘ i 1 ’

8 Jun 1953 — o ’ . ’ - , ’ i 0 .  ° ‘ t’p ( ’  A w i  I’o ’—W” 14 ’1t 4’:l ’o’

1 ‘vets-b r’ 195’ — s ’s -n ’ , ‘ t ‘v ’ s - A— hi w i t  ‘ - o ’ — , - ’ ‘ i , ’

a. a.’- ’ sO ‘:r ( I n  v ‘11 t o ’,’ os - I n  0’ . . ’ , ’r
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Figure A32 . Sit,e location for James, Iowa , s-e:.limenit sample collectis::
station (u c ur c e :  USGS Quadra.n~ 1e Map for James , T w a , I, a t S )
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A ‘‘ ‘ O : lO ’ :o , ’’ I’ o f .  ‘ ‘~ 
, t ,’ , o ‘ ‘ ‘O’ ; ,

i i  i r o t ’  0 s - m I ’  i - ’ n i

F I h o - - i n ’S ‘ F ’ ; ,  5’ - ‘  5 cs; soon; ’  I s ’ : ;  a , ‘ ‘ , ‘ a ’ ‘ :1 s- ‘ a ’ l - o : ’- I a ‘‘ - 0
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j - i 0 I ’ ’ 1Q”5 vi’ s 1:50  s ;i f n ’i c i, ’ n :  ‘ ‘ 11 mW 0 1 0 1 ’,’ n s a : ’ o, ’ , i ,h e  s - - : o : ’ iu s - i , r: :; o h ’ s - ,

.:,~~ I i y o ; , o o~~~~ I , o , 1 o ’  in thi ,; 0 ’ s - t o i l  ot ’ ‘ .1: I l l i n o is-  R i , ’ ’:’ , t i i i s  :‘ C ’, ’ Is - ’ . :  i s

‘ t o t  - :‘ ‘ ha ’ o i o , ’ . i o  ; : w i J ~- . ‘-. , ‘ . , ‘ ‘ A A  o , s ’ ’ w: s- ,~ m r  w i l l  1:, ’ , n s , ’ n ’ o o I  s - - F  i n :  i ’ ; t ’ i n i t , o I ’ ,’ .

n - p ’ ’s- o”sro , is o s - m r s - i t  ‘~~~
- F l’s t~~:I ~~~ 1 O  ~ i n - ’  0 , F i , ’ 1 s - n i~o— ’, , ’rn’ o - h ,’ o- s- ’ is-- c,’-

0 1 ’ F e t e - : ’ . :  -:: on ’ ‘ . ‘ er: i :t  i n  W’s- -;’ 0 1 , 1  I t o .

,‘, r h t i  -os-is i s o ’ ‘rot ’ ,’ ion s-n th is ‘‘ o ’,tN:i s - o s - :  5 ’ -  :b’ ; ,ine i t n ’ s - r o n :

I I . 10 . D’ ’ n ’ ; i o ’ I r ’ : e n : t .  0 0 ’ O b o e  o : t e n ’ i ’ o ’ , : l e o I o , 0~i,~; t I  .‘- i r ’vs ”,’ , ‘
.‘,“ , ‘ s- ”  Ps-s u:’:’ ’:

D l v i ’  1 , 01 , I . 0. l x  1026, ‘ ‘r : v n ; : ; - ”, I ’ n ( , I I I I n s — F  s- 61~~:-h .
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SCALE IN FEET

1 000 0 1 000 2000 0— — —
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- ‘ i ” i : O l s - ’ s ’  A~ - ’ . ‘- i t ’ ’ I n s - h i : : :  I” ’ : ’  V i i i ” . ’  ‘ i v , i I l l n .:h: o , .o ’ ’ o i o’ ’ -;: I
s-’on~~l ’ ’  o ’ o ’ 1 N ’ s - 0  i - n :  o o 5 ’ , t j O l :  ( ‘ - ‘ o r - ’ ’ ’ :  ‘ ‘S o o n ’ s- 5 10 . 15 ’: : :  1’ ,
( ‘ h o i n ’ O  S o I l : ’ ’  I l  1 i n : o : i r ;  ‘k’n ’ ‘ - n ’ w ’ :v . o , H . l ’ . , ’,~’n ’ , ’,’ f ’ ; , , ’ I ‘ ‘ ‘ n ’  S - i  . ‘‘,, o’i  ‘ ‘ ,
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I L O S  N , ’ ! S  0117, 8 B A Y !  S

o ’ i 5 0 0 i t ’ ; I L I , ISS IS  0 1 1 ( 0  AT O A L L [ Y  C I T Y , ILL ,

W A T E P  QU A L I T Y  D A T A .  W A T E W  71*0 0170819 7 9 7 4  70 S E PO E M B E P  7 9 7 ’ ,

SPI— TO Y AL SOS—
C I F I C  PH Y T O—  011*), STR IP - PENOED
CON— P L A N K —  ( O i l —  T O C O C C I  S7(S~’ 6 ( 0 ! —
D U C T -  OUR — [ ‘ I S —  TO N 1Oc ,~ ( C O L —  P15010 M INT

PH T f U P f R -  F I D —  S O L V E D  ( C E L L S  (101. DRI ES 5 1 0 ! —  0 1 5 —
( W I C P O —  A TUP E IT , O X Y G E N  PEP PER PEP M ON T CHARG E —

D A T E  W H O S )  ( U N I T S )  (0(6 C) I J T I J I  MG/L i  M L )  1 0 0  ML )  7 0 0  M L )  MD/I ) I T / D A Y )

DE C .
12’... 5,5. 4 1.6 3 . 0  60 — —  — —  7 3 0  * 4 0 0  — —  — —

J A N .
0 7 ... 6 4 7  8.9 3 . 0  60 — —  — —  8 7 8 0  190 —— — —

119 .
L I . . .  SAl 7.7 3.0 *0 —— —— 915 7 4 0  ——

M A P .
I?... 694 8.0 4.0 30 —— — —  70 *20 ——

APR .
(5... 720 0.0 10.5 35 —- 9100 — —  — —  —- - —

M A Y
07 .. • 600 7 .9 18 . 0  4’ ,  —— 5100 8 1 0 0 0  650 — ‘ — —

J U N E
I n ... 645 7 .8  23 . 0 1 0 0  —— 1 5 0 00  81200  540  3~~7 3 77 0 0
.JULY

0 8 . ..  620 7 . 0  28.0  66 —— 6200 2 1 0 0  650 308 2 7 7 0 0
AU G .

*9 ... 6 4 0  7 ,9 21.5 6’~ ‘,.S 10000 370 260 0 95 5000
500 .

1 7 ...  625 7 .9 2 1 . 0  45 7.0 13000 260 090 748 3590

Fl to ur s-  A35 .  Example of wats’r’—quality and :“ s ’ l in ’ o , ’n :t , i o o t  a f’ s-n ’
Va l l ey  C i t y ,  I l l i n oi s  (Source :  S o o t o e n ’  R e s - o u n ’:’ t”s -  hao s- o’. ’- n ’

Illir:s-is, 1975, UAAf ’, Cboain 10oi1 0~ro , Illinois-)
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i’l l i n o c ’j s  Biver  oil itlarseilles, Illinois

a ’, N - ri  i.Fsntifi.;o’nt f- ,s-~i

1 . ~
0 I~ 390

A “r : s-y  : O t o l I  10 °n :  N - .:  05~” ‘.1-JO

Lat i o  ‘1-Ic ‘L~n :, ’ i t u - F e :

A~~s ’ncy ; ‘e o- -: r ’. i rn 0’ t o  ( ‘° i ’TDC :

Ri’,”o’ m i I s - :  .‘ (Uile 0 i s  at lbs so os-N , :er :s-e ci ’ t b’ s; Il l ino is  si:’:oi

I~issj ‘ :;i ~n i rivers; e:;toi ’b ’t i s h c ’ o h by the s-F i r :

S i t s  Fescr i p t i on

This s-t a’ ion is s-n ‘he Illinois ,‘toi ’ s- :‘i, ’F, w’’.I,’ 170 io~’i I ”: ::, “:n’ lb.s ’

I wo : c i ’ l’ ’ : ro€ ’ s - - l , !l l i r p c i s , 5.7 oo :il es- ‘1 : ’ :; ’ n’ , ;s o : ‘:‘ s’; N-’.o’:eilles S’in: ‘n ’, o hs-’

l i i i; :  - I s  ‘k’ o t s u n s  (F i s - ’~ r’ t ’  A ’ ’ - ) .  The st n ’ ’:’,uo:ho ’,I r oa tey ’ i ’iI 5 ° :’::-’ : 0 0  o

‘11.5 l ’ i s- ,’s-’ s-sCt,j - s - i S o f ’  i -o k; ’ :o s - - s - o s - n ’s ’ . ’ - . s- t-s - ’ t”’O l,” ci’ the i’o’ i ius- ’

v i  ‘ S I n  0 .5  n il e  ‘ ,o ’ ’: :os ’it ’n ’ o o i, , ‘ oo : ”ii I no :us- ’i os - os - . ,‘s,ovs’n’’ol n o . 1 : : : ’ ’ :’ i O u ’ .

‘ ‘ 0 : ’ ’ ’ :’  tb 5; i l l i n o i s -  R I ’ ,’ - ’ ’ i n :  t I -~ - vI,’P : :itv 01 the as -o f l i : : 0 —

- : ‘ , : . O, o o o ’ s -  1 . 0 n ” S ’ t  - ‘ ‘ ‘ F  ‘ ‘x ’ ’ ’m s - i ’ ; ’ l ’ ,’ i n  ‘b:i s o’ ’s - i - c : . Hos - ‘-t o’ ,”coo;t’i:,k:’ ” ~o’s-’

0 0 : 1 0’ I t ” ,o 0 s ’—I , ‘or , F 0 4 1 , ’ n ’ . -  a : ’ ;’ o r ; ’’ s n ’ s - i l  l’o: :k:’ ;ol - : : , ‘ t o : i : ’ :”” i ’ b o  o

: ‘ i ’o ’ ’n ’ . The ,‘ , o ’ ,;; ‘~. o , s—’,~ - :li ’s-io s ’l i ’0’’0i1 ’ :Oot i s -  1.0 I ’ ’ / n ; : i i t ’ . !‘‘ :‘ — r ’ l ’ ’ : , ’ L’ s-’,’’

n ’ m . o s - , : : I F , ’ , ’ s - s - b o a ’ ’:: ’ :0 0 0 : ’ i cn : .  1 .  • v ’~ ’ ’~ 0 1 :’ ,0 0 0 0 A I i s i ’ i - - i : , ’ 1:;

- n u l l s ;  ; i n ’ t ’ u h o ’ :o .  ± 1 :~o ~• ,~o ,o I  o~’, s , h  F ” ,’ : w ’- r ’, - !  ‘ n o , ’ s , i c’..’- , ‘o : .  : n , :o’ .’ i  c o n ’ i ‘- : 1

I s-ks o o n : ’ ” - - ’u’ . ‘ i s ’ s- l ’ n’ ~
‘ ‘ o o . - s - ’ ”:,’ 1°)00, o ’ l - ’w i n ~ t F , s  T H j ~ i : I s- S l y ’ s- I l L’

I rn - i s o 0 : ’ ’  1 1, , ’ : ’:’ 1 - n o  ‘ 0” -no , l , om k t ’  I l l  ;F ~ 1, 5 :  ‘ h r ’ s-oh’, I : ’ ’  C F .  i ‘“i , ’- - . t ~s- ‘ ‘n o v ’ 5 0 ,

.‘iO 1~ - 
‘ ‘ 0 : : - ’’, 1 . ‘I’ S’’ i I . ’ ’ F : ’ : o’ 5 ’ s -  0 4 ’ 0 ’ ’ - un’ F ( ‘ ‘ ‘ f - ’- - 0 ’  , 0 5  i ’ ,i) ’ F s - .  0 ’ ’ ’ ’  : ‘ ‘ ,‘ ) ;‘ - -

I h s ’  ‘- ‘ - : ‘ , ‘‘1 1 1’’: o ” l o ’I  on ’ :‘ t o o  I :: ( no : i1  s ” ’ .‘ :‘ 0. 0 , 0. 1 1 e I v’ , :O n’ s-a r .  ~~~

‘ I t s - s - s - l I  j s , O D os:’ : ) ‘ i s - ’ ’ :  o’ , ’ i x  j o ’ s-so — ‘ 0  ~, ‘‘0O s - i ’s - ;  00, 5 ’ s - ,  — 10 ,0’ 0 ‘N; ‘5 :1

Os- — i , - w u  , o t ’ :o . ‘l n s ’  ::s’ :I I: ’ s : o ~ 1 a o s -  0: n’ s, ” n ’ 1 (s’ , h i , ’ ‘ ‘ I, ,

o n’ , - ‘ 0 , ’ ‘‘‘ o n , ’’ ’ ‘‘ 0’ - 0’ 1- O s ,  - , , I ~O ‘ 0 , 00  / 4 ’ : ’,’

a ‘ t o n ’  - 0 ,  t 1 o s i “ o l  I”- ‘ ‘1’

00 , 0 ‘ ! ‘ ~~~~, ‘ h i , o  50  ‘ : ‘ ‘ r o w’ :.  ‘ ‘ . ‘ 1 1: -o h : , ’  1 :; ‘ h ’ U . ’ I , ’

s - - m i , ’ ’ ’’ ‘Oo ’ ’ o’. i “d I a ’ a os  ; ‘ s - ’ ’  c ’ ’~~~ ’ N i ’ 1: ‘: 1 ‘‘ n a ” I ,n o , ‘ 0 0 1  N y  m’s- ’ ’  , o : 0 i s , ’

5’ ‘ n ’~~ C ‘.A.’.~~A5 . ‘I’hii : ‘- ‘ a ’ I ’  b a : 0 : I ’ ‘ O’ : O - j n ’ -’ o i s ’ n s - ’ ’ o ’n’ n ’ ‘ h o ’ :

0 0 ’ , - 5 1 - ’ .5 1 C) , ‘ I . Tb 0 , ’ I , ’ F ” ‘ o ”tl: I ‘ :‘. . ‘- ‘ ‘  0 0 , ; .  , ‘t n ’s- i 0 0’ ‘n’ s-’. 1:.
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May 1975. All sample collection , data reduction , and data publication

o~ s-’,’ the responsibility s-f’ the USGS Illinois District. Samples are

o i : n o i t y : o e 1 at the  I I ~OH, ;Io,’~1 i n s - e n o t a t i s o r :  Laboratory at Iowa City, 5,-wa .

Sample os-id .± os-t ,a
collect i - ‘O :  j Ol )c edur’ :; :0

[ o : t ’, ’-n’rn : o~ t - i. ’n: Y’ s’0 ” l s - 1 i 1 1 5  tF :e  collection of sediment sos-s-p ies -  is i ± s ~:. —

t i s-a l  t~ : t h a t  s - s - e s - s - O i l  c - I  f’s-s- I he I l l i n o i s-  River sediment sample s - o s - I l  C s - —

ti-,’n: station at Valley City , Illinois. The ~‘icini ,”. so n t i s - n o  from wiol s-h

di :os-h;or’:~es- are -, ,‘b t i i r :e o l  to compute d o : i i ~,’ sediment  loals  is- o o t

m i l e  h l :~ : . s- .  The U dIT O s-a :oe woo: ;  °n ’i ~~ina lly at 1,1 ‘ s- i ’l : ; , I l l i noi s  ( roo l  11’

s- ‘: .2 ) ;  I l ie  I I  - n ’ n ’ i : o  ~‘oo 5oe is s t i l l  us-sd i’v t h i s , ’ N a t  1 ,‘5n: : I l  Wi ’at his -’i’ 1 s1’y i ce  as

a river N ’r s - c o i s - ’ . -  ::t, ’o t i~ ’ o o .  The fo l l-  - w i : :0 ’ t ; ’ . h ; o l o t t ,  1 , 01: l i  0 o t  ,0 0 0 0 1 f ’ i n l , ’ Os-t i

rec’,o n ’ 1 i n : o ~ de v i s -e s -  o ,os-ed o i l ,  Il o :n’ :s ’ -i hi s , ,; o ’, n i ’ ±  1, 1 0 0 , 0 , 1 5  sos - well o s -  0 h ei r  ~‘s ’o’ —

iods , o l ’ s-cs- o n ’  , i , o o o n o d  o,h o e  o o , ’cns- F es  n e s s - s - r i s i b l e  tHr  s - o i l s ’s- I ino 1o  the s- so , I o s -  ‘o n

Pen o h  Local 1’’ :: Device Us - el

U. 5. W, s-o ’, h o ’s- Pu n ’ , - ’oiu ( n ~ 
- -w l i o n ’  i s - n i l  “1’ -oh he r  5s - n ’ v i  s-c)

188 — U s - ’ . -’ t ’ s ’ o ’ l9l~ U s - i ’ s - i s  (no:ile 263.,’) ‘ . O t o n o ’ I ’ f’0 -O~~O”

‘I s- l obe s- 1019 — ~ i’s- . ;enL  I.1ci~o i s  ( n i l e  26~~. 2 )  W io ’,’ —w s -i , ’F:O o ”of”’

Illino is F ’ -w~’ o’ s - - s - 0 ‘ 0 0 : ’,’

I ° ) I l  — ,~~ ) ‘ , , ‘ , Mo on ’ s - s i !  is: ( o ’o u s .’ , ‘I:~ . t ) . 0 0  ; oo ’ o ’ tI°~~o~~s
’.

i.o’ hi — n - r’~ ’:;, ’:i ’ l ’ !’o n’: :s ’ i lls ’:o ( :od 1e , ‘l i ,  .‘)  . ° 0 , , ’v s - r n : o  I , ‘ - - o : ’ i n : : - o s -
— SI’ S ° :i s -oi l  ‘ s o ’ s - - f ’

Oc ts -h -5 - n ’ I ’ l l  — 1.1 “oh s (nil’’ ‘s-ND )
,f’n n;uoi n ”i l’~ l~: (~~~~ “: ‘ h, ’n ’ o - ’, i n’ , - ’ n o i

- s ’ - 1 : . ’ ; ’ 1 ’) : ’) — 1~I n ’ n ’  1:: n ’ , ii’ ‘ - N ? )  ‘ ‘ l o o n  i n ,
. ‘ ‘ : ‘‘ , ‘ , s-y I ’h 5

I o n  :::i’i n’ ,’ 1’~ ‘1’ ’ — I-i s” j :0 ( n ’  1 1 ’ ’  - ‘ n ’ .1’ ) ‘ c V ’ ’ b i ’ , ’ ‘,‘ ,‘ - ~~~~~~~ - ‘ is-
- ‘ - ‘ ‘no ds- ‘n ’ 1 ’ ~ 

- ,  . ‘n” n - I : ‘n I s-s a ’ S S’

:‘, ‘ 1 - t ‘ ‘ml ’. ’:’ , - h ’ ’ — l’ ’ o o ’ . ’ ’ ’ i l I ’ - s  ( m l  1 ’ ’  - ‘ , ‘ , s - )  ,
‘ ‘ s-vs -m oo ‘, ‘ : 1 1 0 : 1-  11 0

1 ° ’ , ’ , ’ s-o h ’ ’ ’ ’ ’ ‘ 0 ’s-’ n I ,  - ‘ ‘i  1 o ’ ‘ - ‘ ‘ o s - i ’ ’

Is - ’ — ‘.“n’: o ” i h l ” r  ( n ’ o i i ’ -  ‘ l o s  • s- ) P l o s h ’ 0 ’ — ” :” ’ - r ’ o - 1 ’ ‘ — F
n ’ ’ - , o ’ ’ n o ’ ‘‘ -

-

‘‘. ‘ i s -  : i ~ ’ 1 ’  o i l

0 _ O F )

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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LaF 0 ”:’. 55 : s - s - s - , e  o h ,’:

In:’-, - n ’no s - : ’ I °:~ i s  I j s ’ n : O  p s ’s. t o  t hat  ~-1’s s - c n t e I  s-s-i ’ t ine Tllin’m :,;is Rivsn’

s~sI I ; ‘.s ’::t sample colh’o ’t i ’-n : s~ ‘ o f  F ’ s - :  ‘ i s -  V a l l ey  Cl oy , II lin s--i s- .

Do o t ,  “. 1 ’  sduction rr cs-e- iur s- .;

I n fo rma t ion  F ~; i ,F s n n t i c a l  to h ost F’ : ’ s ’ : 00000 t  ‘ ‘ .1 f’s- n ’ h~’ I l l i no i s  Rises-’

s - s - d i m e s -v  sample co i l ’s- s-tb : :  stall 010 o s- i Va l ley  City , I l l I L i n i c - i

Doot ,a :‘ s O - : - : ’ t , i f l , ’  j l ’ - ’ s - s -’ -15:’ ;s

InO ’ ,on ’no:’ ,i, is- ;  is i , F c n n ” i s - oil to that po’escrted for the Illino ,” is Fist -n’ 
- o

se-Iiment soc’s-ic s- 1. H s-t i o n  : ‘ . o o t i o n  ‘it Valley 5i o y ,  Illinois, 101 ,-us-’- - A ’ o ’

is 0,10 1 ‘ -x ’ :no :l’ le of W’:0 ’ ’0 ’ — ,;’ 000 I i ’ . V ’ : ’: i  s-o;.l i s- ;s - ’o: t loot ; : s-, - ,i ! , ,-s - ’ ’ ’ - o f’s-r’ ‘ I , ~
Sl ’ , ’ . i

lle’::~s - n ’ a L  i n n  f or m a t  b r ,

Al t h - °u 0~h Ib is- number of sample;; cs-llects’:i :5 ‘ F : i s -  : ;t o :t  1 - ’:: :oince

I ~ 5 ‘ , na ‘ r: - ’ t , ’ ’’, O ’f ’ i c  O s - t o ’. t j .” l””ow as: ’ :’ - ’ ,.‘- - - : , ‘ :l, - Ic , ‘. o s - Lu ,  ‘ 1 : ’; :; ‘ 1

sediment  l, ,00 0 o IS  i n  Ib is s-coos -h s-f ’  t he  I l l i r , ,  i s -  S , i v , ’ r , o h i s  s - t o m  ‘ 1 ° : i , 3

r ’ ; oo ’ t a ” the u s - t i  - : iwi - lo ’ NA 1h~U 1’di 0 : , ’ ’ w- n ’k  ‘ o n , , :  w i l l  i c  - ‘ o s ’ s - o h ’ ’ ± i n : i~s-’i ; , i O s - v .

The IIA. 0 0 ,’ I I A I O  O’ : ’tIs -5Js - is c omm i t te h 0 , - ful t’ 1 il in ,, ’ 0 1:,: j o ; , ’— ’ s- ron i - i s ’ s- :, :‘.‘~~‘
~
‘

of -Io’ts -s-tj :’ni - f’ tn ’ cn id :o 10 : u’ ’ 5 ’s - -~n is - i ‘b y .

,‘o F F I ’ . i - ’n: o :I 1 :00 ’ - n’ : : ’ :’ i - s - i  s - n ,  this s’ ’m t’j ‘ n p - ’’::: 0, ’ - -L- ° ai: :s ,’:l 0 ’ r ’~::;; :

U. 5. 5 i ’ , o ’ ’ : o , , . : o t o f t he  I n t , ’ : ’ i - -: ’ , Ss ’ . ’ i “ ,‘, i , ’ a l  . ‘ ‘ i n ’’~’ ’ ’ p ’ , ‘,‘,° o m ’,, ’ - ’ , ’ i F s - ’ ;

D i v i s i o n , I’ . 0. :‘ -x id ’s- , :‘F :;:no :i ‘ ,i~~n: , Il lino is 6l,~ 2o.
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SCALE IN FE ET

1000 0 1000 2000— — —
‘:‘ ‘i s - oon’ , -  ;‘o ‘ ‘  . 51 I I ’  ‘o;;:t i s - n .  0 ’ o ’ II ’ h ’ : ’ ’ -  I 1, ‘‘t o , I - 1 1 ; .  los - , s- b o o , ’ :, ’
s - s - .  i s - ’ : : , - - ‘ ‘ i “ n :  , ‘ ;ot ,i or :  ( , ‘ ‘ o :  “ ‘ u : , ‘ :o ’ ’ I , . 5’ , ‘ F , :  r ’’ :‘. on ’
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IL L I N O I S  RIVER BASIN

055405 00 I L L I N O I S  RIV E R AT MA R SEI LL E S • I L L .

o * T f P  Q U O L I T Y  D A T A .  W AT EIO Y R A P  0CT09f8 0974 00 SE P T EA R E A  097 6

54, - T O T A L  Ss - S—
C I F I C  P’l ,TO—
CON— P L 4 ~~SS’ c o i l —  Toc ::(c: ‘, , ‘,— sEnt .
DU C T —  T OP — 1) 18— T O N  FO PU ( 3 m , - ,‘ F ’ , 0 0 F ’ - 9 I N T
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Dist rict also has chemical analys is run on samples taken from Coralvill e

Lake (9.6 miles upstream).

Data reduction procedures

Information is identical to that presented for the Boyer River

sediment sample collection stat ion at Logan , Is-wa .

Data reporting procedures

All data prior to 1961 for suspended—sediment concentration and

par t ic le  size , and bed—material particle size , as well as temperature ,

were published annually in Reference 16. Since 1961, th e dat a have

been published in Re ferenc e 114. Discharge data prior to 1961 were

published in Reference 12 and since that date in Reference 1l,~. These

data are also entered in WATST ORE , an aut omat ed in form at ion retr ieval

system operated by the USGS . An example of mean discharge , mean

concentration , and suspended— sediment discharge data is presented in

Figure A39.

General Informat ion

Additional information on this s-t’ition can be obtained f’rons-:

U. S. Department of the ‘Interior , Geological ‘-o i t ’vey , Water PIs ,:’ :s - :- sn ’c”

Divis,i - .’;n , h4QQ 1, - is-h Cl inton ‘t reet , P. 0. Box 1230, laws-i City , l , s -wa

1 ’ 522 140.

AQ O’

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



________ ~ _;.;IJ’~~’~ 
__

5: ~~~~~~~~~~~~ 
~~~
—‘:‘ 

~~~~~~~ 

‘- ,.~.,T.. — — ,- —‘ ,‘
~
-- 

,- ——

_____ “a— ~~~“

.“~~~~~‘c”~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘1

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I

_ _  _ _

J~ - ~~~~~ Ar
_ _ _•

~ 
s ... ~~ 

~~~~~~~ . . ~ ~~~~~~~~~~~~~ ‘.‘ I .s-

\ i ’! 
‘

5

, 

so 
E O N  ~~~ ;‘ .‘ 

___

N 
~ 

~ 
________

-,, t ’ O U N n C I ° P , l, ,!s- ::‘ ,~~ ~i ,, \1~ 
Z::;,, ,

— 

“
\ 

0 !  “ I t ~i:~ 
‘~ 

(
~

SCALE I N FEET

2000 0 2000 4000
- — —

-‘ Fis -, ;i n” , ’ A hi . S it s - ’ V ’s.’ -’n t  i - s - i  ‘o n ’  I -  w i  Cit ,’ , l o s -Wo n , : o e - l i n s - s ’: ,I :s-noao b I e
coi l , ‘ ‘ I  F ’  a o f  o n t i ” n n  ( I i , s - u r o ; e :  1011 ( 110 Q u : n o t r ’ n n : s -  V. ~0 ’ , r  i’s- n’ I , ’wnn (‘i~~v

Im” ‘:0 , I s - won , 1 9t” ’’ )

I,’,

- :  ‘~~~~-— - —-



____ - ‘-“~~“~ “T~” “
~~~~

‘

tOIL 11511 11311

09658500 lolA 11511 8? lOlA C I TT . ‘~~~A

SUSP€NO(I)-SEOIAENT OISCHAMGE . uA TER Y EAR OCTO8ER 1973 TO SEPT EMBE R (974

OCT O$E ~ NOVEM,$ER DECEMBER

‘O*’. MEA N M EAN
ME A N  CONCIN- 91018(91 MEAN CON CEN— SED IMENT MEAN CONCEN- SEDIMENT

TRAY ION
DA Y IC ISI (M OO /L I TONS/DAY ) (C (S) (MG/ I,) (TONS/DAY) (C (S) (MG/I ) (TON S/DAY )

I 3500 (39 13 10 117 0 60 (90 2480 20 (3,4
2 30(0 77 6*0 (080 MS 248 2090 22 124
3 2600 60 494 1080 99 289 1680 28 (27
6 2720 93 683 (000 86 251 1830 30 148
5 2320 7’ . 46~. 1060 62 181 2340 3 2*5

6 2320 o , 1 3 (9  (0(0  71 207 2730 46 339
7 20(0 ‘.‘, 293 (06 0  71 207 2850 33 294
6 1790  4? 20 3  (080 70 204 2490 22 (48
9 ( 53 0  * 0  169 10’. 0 58 163 2470 20 (3)

(0  ( 260 ‘.9 (67  950’ 42 (08 2420 23 (50

II 15 00 65 261 9’,2 35 90 2410 26 (82
1? 1980 67 465 9c0 ’ 35 90 2420 30 (96
1 1 3( 2 0  ( ( 4  96), 942 49 125 2390 21 (36
I’. 3820 (‘.7 1520 946 53 135 2370 (7 (09
15 4070 222 2400 946 51 (30 2350 lb (02

IA  3300 2”4 2A’.O ‘~.A 49 125 2320 (4 88
Il 3920 (09 1260 9*0 48 122 ( 7 0 0  (2 55
( A  39 00  ‘~? ,Ae, 9~.1, 40’ 1(7 1090 16 47
(9 2 5 0 0  “ 2 3’s? 9 3’. ‘.2 106 (080 23 67
20 0 9 0 0  5) 26? 970  37 97 (070  (8 52

2 )  s-’.o ‘.9 23 0 1 1 1 0  40 126 ( 1 0 0  IA 53
22 0 7 4 0  — 7  2/)  ( 3 1 0  72 259 1180 23 7)
23 m l ’ .’ ‘.‘. 207 1370 06 3 16 ( 2 7 0  28 96
2). i , ’,f l  ‘.0 226 ( 67 0  79 356 (280 33 II’ .
25 i S ’ . ;  ‘.‘, 2 ( 1  ( 8 6 0  57 269 (420 44 169

20’ 06 7 0  ‘.9 221 i 9 ” ,  32 (71 (840 61 303
27 1530 52 0’)” 2270 3’) 198 2300 41 299
28 0520 5? 203 ,‘3’.0 30 (93 2590 18 (26
29 14 7 0  104 4 ) 3  2450 33 222 2720 20 147
30 (3 9 0  ( ( 9  412 2490 26 (7 5  27 1 0  24 (76
31 (2 00 77 280, — —  — —  — —  2880 29 220’

T O T A L  7 ) 1 9 0  ‘- no’ .. ’ ”  34150 —— 5488 63870 —— ‘.54..

JAN UARY ((BRUAGY MARC O

ME AN M E AN M( A 4
MEAN COI4C(Pd— SEDIMEN T M E A N  CONCEN- SEDIMENT MEAN toNi ) ’,’ ‘,( i o n ’ . ( ’.T

DIS CHARGE 70*71011 D ISCHARGE O !S CAA8G E 78* 1(06 D I S C A A M O O S  OISCIIOMC,E T A A T I O ’ ,  0 t ’ ,~~” A ’~,,(
DAY (C (S) (MG/ I, ) ( T O N S / D A T )  (C~~S )  (MG/I ) ( T O N S / D A Y )  0 0 5 5  ,M(,,i :

1 2930 33 261 5840 90 (420 3640 I I ?  ( I S O
2 2540 30 206 6320 10 1  (720  3790  129 0 2 8 0
3 1640 16 71 6190 (21 2020 8 ( 3 0  ( 4 1  1 5 7 0
4 (160 (8, 50 6100 (2) (990 9380 263 )*,‘O
5 9(4 16 39 9850 110 (7 4 0  6)80 24 1  4 ) 5 0  0

8, 896 IS 36 5080 83 ( (4 0  6 ( 0 0  (8) 30)0
7 900 IS 36 3740 57 576 6200 224 375 0
6 900 (2 29 2900 44 345 6350 (68  3220
9 900 (3 32 (760 40 190 6450 083 3 (90

10 900 22 53 (0 0 0  30, 97 (320 184 3 (80

11 900 II 27 320 31 ((0 6330 0 6 7  2850
(2 900 29 70 .870 29 (46 6470 88 1190
13 900 23 61 2240 (42 859 64 ( 0  75 ( 3 0 0
14 900 IS 36 2010 (39 754 6120 72 ( 0 ) 0
IS 900 8 1 9 2200 (2) 7(9 5050 67 90’ .

(6 900 7 (7 2(90 (0% 597 4260 76 87. ‘1(7 9 11  S (2 2 ) 2 0  89 532 4630 ( 0 0  02 9 0
(8 946 49 (25 2640 ( ( 4  8(0 8490 53 64)
(9 1070 86 248 2550 84 578 3190 55 563

O 20 (730 (03 887 7910 S’S 373 2960 53 424

21 26(0 (99 (400 2700 7’. 558 2950 5’. ‘.30
22 3000 68 551 3430 363 3)60 2940 43 344
23 3360 39 354 3490 (89 (180 2650 39 7 5 0
24 3530 39 372 340 0 (33 (220 2300 37 230 0
23 3930 23 2 (9  1)30 239 2(50 2230 60 1’.) 0

26 3670 49 486 3060 (44  0 ( 9 0  2 2 3 0  6 )  30,1
27 .850 224 2930 3030 25) 2010 2)0 0  60 080
28 .660 II I  (280 3430 258 ‘390 (830 65 321
29 3900 33 59 1 -. -. ‘‘ (9 3 0  76 394
30 4470 229 2760 — . —— 2990 /50’ / 0 1 0
31 9970 23) 3720 —— —— — • 3520 70 (6,5

TOTAL 64969 —— ((576 92500 -. ((.3) 1) 2 9 4 0  46216
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1061 81518 1881$

03838500 IOtA 6151$ A? IOU CITE. IOU&— —C0 U ?Ii510

SuSP(NO€0—SEDIM(NT DISCHARGE , w ATER YEAR OC T OBER (973 TO SEPTEMBER (974
APRIL RAY J(JN(

MEA N MEAN MEAN
MEAN CONCEM— SEDIMENT MEAN COAACEN- SEDIME NT MEAN COOACEN- SEDIMENT

DISCHARGE TRA TI ON DISCHARGE DISCHA’8GE 78*11011 DISCHARGE DISC HARGE TRA TI O8.  01901*801
OAY (C(S) (MG/I,) ITOMS / DAY ) (C(S) (MG/I) (TONS/DAY ) (C (S ) (MG/L( (T OA8 S/ DA )

1 3390 87 796 (44 0 105 408 (0200 (87 4600
2 2960 87 695 2320 Ill 1070 10200 169 S090
3 2640 236 988 4140 233 2830 10200 192 9290
4 3120 312 2630 8323 (76 2090 10100 189 8060

‘
~
‘1 

S 3950 (69 1800 8260 137 1980 10000 126 3800

6 4080 1.7 (620 8290 ((9 (350 9960 (0) 2720
7 4050 137 (500 ..582 *28 1570 10900 273  8030
$ 4010 (22 (320 4570 (49 (840 (0500 250 7090
9 3960 67 930 4360 182 (680 (1200 288 7500
10 39(0 94 992 ‘.760 81 932 10800 (45 4076

11 3860 128 1330 4230 57 601 (0000 97 2670
12 3170 105 699 8080 SI 558 99)0 65 2200
13 2820 90 686 8390 1050 (2400 9890 (IS 3070
(8 8360 382 82(0 5050 2960 40400 9900 88 2750
15 9050 198 2670 2090 850 8600 9930 70 (860

16 4800 14$ 1920 4720 4680 79300 9930 49 (650
(7 4330 (36 1619 7610 7540 (59000 9920 87 2330
10 3540 109 (04 0 5090 5510 76900 9890 152 8060
19 2830 87 465 7770 1670 (‘000 (0(00 96 2670
20 2660 78 607 (7)0 280 (3(0 9920 65 1740

21 3110 184 ( 97 0  1960 277  ( 87 0  10000 92 2480
2? 32(0 (64 1450 3890 364 3630 111 00 246 7370
23 3260 (30 1(50 8380 385 4550 10800 201 6090
24 3390 106 (060 ‘.940 378 4580 9950 93 2500
23 3360 93 644 ‘540 358 8390 9820 8) 2 )90

29’ 3450 (16 1060 8430 338 41.30 98)0 15 1990
27 3320 Il’ . (020  4640 344 4 3 1 0  9920 78 7090
2’ 3310 500 8470 9460 88,0 02700 9900 60 2180
29 4370 16 (0 22900 9060 7750 67300 99)0 80 2)40
30 (980 250 (380 (04 0 0  170 2( 6 0 0  9890 70 1670
30 —— —— —— 10800 180 SOsO —- —— — .

TOTAL (07000 —— 4916/ (4)920 —— 538237 3082 (0 —— (07420

JUL Y AUGUST SEPTEMBE R

MEA N ‘lEAN MEAN
MEAN CONCEN— SEDIMENT MEAN CONCEN SEOI NENT MEAN CONCEN- SEDIMENT

D ISCHAR GE TRAT ION OI SCHAAGE OISCAAWG( TRA T ION D ISCHARGE OISCHA8C.L TRA T IOR . DISC)1*AC.&
DAY (C(S) (M G/I,) (TONS/DAY) (C(S) (MG/I ) (TONS/DAY) (C(S) (MG/ I,) (TONS/DAY )

9680 68 (700 2280 64 508 4810 (01 (200
7 9190 56 (850 2230 9) 546 4370 97 1(40
3 9800 Al 2140 2820 1(2 732 3630 95 987
8 9970 97 2600 2790 117 669 32)0 81 702
5 9760 107 2830 2 120 86 632 3 (70 73 623

6 9660 II) 2990 2410 90 600 2700 61 488
7 9420 Ii) 2870 1970 81 463 2(40 70 808
6 8790 89 71 10 1640 67 385 2110 73 416
9 798,0 12 (580 (060 827 (770 2080 70 393

10 7920 81 1)00 7040 700 3880 2070 87 314

0 11 8)30 62 1)60 1420 365 (400 1870 66 343
I? 7590 60 1230 28)0 956 1250 (290 69 280
11 6660 99 1090 3650 0)20 11000 857 (IS 266
14 6280 50 546 4050 802 6770 771 128 268

8 
IS 62)0 89 822 ..S’.o 8(0 9180 768 90 166

IA, 6140 57 945 9)20 742 (0300 198 88 (37
(7 8060 9” ( 06 0  515 0 690 9590 158 99 112
IR 8020 79 (220 8790 335 8)30 84) 52 ((8

o (9 5940 ‘I 1)00 8130 287 3670 930 6) (53
77 5860 79 1250 4810 267 3250 925 59 (47

2) 9670 460 6920 ‘.760 197 2530 917 55 136
72 58,30 (200 (6200 9080 256 35(0 9 ( 8  58 ( 3 3
23 9090 lbS 2250 8660 (5? 1920 911 SO (23
24 4990 92 1230 8610 1) 7 (460 9)2 58 (33
29 4662 67 1(80 8560 II? 1380 909 58 (33

76 8)10 84 9 6  8520 1)0 1)80 193 52 III
71 3090 Ml 467 8410 (02 1230 899 40 71
28 231 0 77 ‘.10 8520 (03 (280 689 33 8,3
29 2270 11 817 89.70 (05 (300 868 32 57
30 /240 94 9)”. 4930 ION 1280 656 30 33
31 2220 N” 009 8 4 7 0  (0? (2) 0 — . —— —.

T ( 5 ? 8 m 20033 0 — . 860 (8 ( 1 ) 9 0 0  — —  9 8 ( 47  47896 — —  9703

7 0 7 8 )  lo i S ;  ,.l,m - ,( 0 0 5 , , , m 0 ( 0 ’ ,~~( * 7 5 5  (38)89)
‘ S S S A L  S . o S ’ . ) ’ . ( 5 ( ,,- ’,f ‘ l ) ’ ,’ ‘0 1 5 ’  ,,.r ,) (OR ~ 0 * ’ ~ (TONS, 10038(1
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Kansas River at Bonrier Sprin~ s—Desoto, Ka;~sas-

Stat ion iden t i f i cation

OWD C N o . :  5I~653

Agency station No.: 156

Latitude/longitude : Bonner Springs 390337/91~5221

DeSoto 385900/9~45752

Agency reporting to OWDC: CE

River mile : Bonner Springs , 19.8; DeSoto , 31.0 (Mile 0 is at the con-

fluence of the Kansas and Missouri rivers; established by

the CE in 1969.)

Site description

The station at Bonner Springs was established in 19148. The site

was considered to be at a su f f i c ient distance from the mouth of the
Kansas R iver such that backwater f rom the Missour i River woul -i no t af fec t

th e  ;ouspended—sediment measurements. The station was moved to Sos-t ot . s -n i

1 October 1973 because commercial sand dredging operations downstream

fr om the stat ion had begun to sign i f ican tly change the regime of the
river . Data from the two stations are considered by the CE to be fr o .aa

the same site.

The station at Bonner Springs was on tI’.e Kansas Highway 7 Brid ge

(Fi~’oure A140), which crosses a honol c-f  the Kancas River 0.6 mile east

of Bonner Springs and 0.9 mile downstream fror,’i Wolf Creek . Tie har ks-

s-re natural in this- reach with no bank protect ion c-x s -e l st .  seat~ en’s’- i wil-

lows and some ripo’nq at the bridge heads. The gradient of the streambed

through this reach is l.I~ ft/mile , and the bed material consis-tc of SanO. i .

The r i v e r  is not navigable for commercial traffic. There is a bluff on

the  left  bank ( some i ndus t r i a l  a c t i v i t y  - ni O h e  b l u f f ) ,  an d  o r ;  ~ h ’ ’  r i s - i ; 0

bank the f loodplain  of the Kansas River  (used f”r  a g r i c u l t u r e )  extends

;.tj ’i’ r’ o ’x in ~ t ely  1 m i l e  t o -  the  base “o f’ a continuous line of hills. ,0 ’ ,

The ;;t , ’ot , i ’  ‘a at I ” , O- tO is on a c n o s o n t y — n r 9 i  r t , a in e , 1  l.’ r’ I l~~~t’ that

crosses 0-he Kansas R i v e r  ‘it the n ; n’t} ‘rn ; is 1~’t’ of ’  t he  t . ’sw ~; ( F i ~~un’i ’ A~ol

The banks ar e  natural exco’j ;O. f-~r proteet ‘ion n O 0 119 ’ bridgehead n ’~r ’s-i a few

~~Ol
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automobile bodies and sections of sheet metal placed by a landowner on

the left  bank upstream from the bridge to protect his barn and house.
The gradient of the streambed through this reach is 0.8 ft/mile , and the

bed material consists of sand. There is a bluff on the right bank , and

on the left bank the floodplain of the Kansas River (used for agri-.

culture) extends approximately 1 mile to the base of a continuous line

of hills.

The natural streamfiow and sediment loads are greatly a f fec ted by

numerous upstream diversions (for irrigation ) and control structures ,

the majority of which became operational between 1962 and 1969. Bt ’t ws ’s ’r ;

1917 and 1962, the discharges of record were: maximum — 510,000 cfs;

mean — 6,5714 cfs; and minimum — 160 cfs. From 1969 to the present , the

discharges of record are : maximum — 2147 ,000 cfs ; mean — 7,622 cfs; and

minimum — 700 cfs . From 19148 to 1962, the sediment loads of rec ord are :

maximum — 6,1430,000 tons/day ; mean — 97,300 tons/day ; and minimum —

tons/clay . From 1969 to the present , the sediment loads of record are :

maximum — 1,131,11414 tons/day ; mean — 142,100 tons/day ; and minimum -

26 tons/day .

Station chronological record

This station was established in 19148 to monitor the sediment con—

tribution of the Kansas River to the Missouri Tiver . Prior to 1 October

1973, the CE Kansas City District (KCD) was responsible for collecting

the samples , as well as for reducing and publishing the resulting data.
The samples are now collected by the USGS Kansas District. The samples

were analyzed by the KCD Laboratory until May 1973. The CE Mi ssouri

River Division Laboratory in Omaha analyzed the samples front May 1973 t o ’

September 19fl. The samples are now analyzed ‘by the laboratory of the

USGS Kansas District. - 9

•1
Sample and data
collection pr ocedures

Samples were collected at Bonner Springs by a paid obser’ver. A

single depth—integrated vertical was taken twice weekly during normal

flows using a US D—143 sampler. Samples were taken twice daily during

hi gh flows . The stream—gaging station was o rig ina l ly  in th e Hi ,cdiway 7

Al02 
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Bridge . Stage was measured with a s taff  gage from 9 July 1917 through

23 April 19314. The gage was 0.5 mile upstream from 214 April 19314 to

25 November 1961, and a Stevens A-.35 recorder was used. The gage was

back on the bridge from 26 November 1961 to 30 September 1973, when

the station was moved to DeSoto. During this latter period , a T?,rpe A

wire—weight gage and a Stevens digital water—stage recorder were used.

After the station was moved to DeSoto , a paid observer has con-

tinued to take samples as described above; however , a US D—149 sampler

attached to the center span of the bridge on the upstream side is now

used . Personnel of the USGS Kansas District collect point—integrated

samples bimonthly to determine if a correction factor should be applied

to the single vertical taken by the paid observer . The point—integrated 
5

samples are taken with a US p—6i sampler on three verticals. Five points

are taken on each vertical when the depth is sufficient . Each vertical

passes through the centroid of a cross—sectional area determined by the

equal—discharge—rate method (Reference la). Once a year , 140 verticals

are taken by the USGS to verify the validity of the sediment loads esti-

mated from the three verticals .

In addition , bed samples are taken regularly with a US B—514

sampler . Stage is measured with a Fisher—Porter automatic digi t ial

recorder, Model 15142, and a Stevens graphic al recorder , Model A—35 ,

both driven by a bubble gage (manometer). Instantaneous stage can be

obtained via telephone using the Telemark attachment connected to the

Fisher—Porter recorder . A wire—weight gage is also available as needed .

This gage is attached tb the downstream side of’ the bridge , approxi-

mately one third of the distance across the bridge front the left bank .

Laboratory sample analysis

Information is identical to that presented for the Big Blue River

sediment sample collection station below Tuttle fn’,’’k Dam, Kansas.

Data reduct i on procedures
Information is identical to that loners -n t s- - f f’ is t h e  Big I it ’ Rive r

sedimen t sample collection station below Tu t t le  ‘ i” - k Dam , Ear s-as - .

Data rPFs~r~ in~ Isroc~edures

n u cp ’a t ,’ o 1~~s- ’o t iment  data are rep ort t ’ o f 
~~~

‘
~

‘ o ‘ ; ‘~~ ir, ‘.‘ t ’re ,;’t’ 11 .
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Discharge data were reported in Reference 12 prior to 1961, and since

1961, they have been reported in Reference 10. Examples of these data

are shown in Figures A142 and A143, respectively .

General information

Records for this station are considered to be good , except those

for January , which are poor .
Add itional information on th is stat ion can be obtained from :

U. S. Army Engineer District , Kansas City , Hydrologic Engineering
Branch , Water Control Sec tion , 700 Federal Office Building , 601 East

12th St., Kansas City, Missouri 614106.

AJ,Qli 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ “- ‘- ‘ - ‘~~~~~~~‘-—~~~~~~~~~ -‘ - ‘ - ‘ ‘ - - -~~~~~~~—~~~~~~ — - -



__

\ ~~~~ - 
‘

‘ 

I ~“1~ 
j ) ” i r  

‘, -,, (‘~‘J~~~ ~
,\ ,, -a 4.7~9~ Q SEDIMEN T SAMPLE “ ‘ ‘ 9  9 y

~o c o >

• ‘
~ 

‘
~~
‘ COLLECTION STA TI9,,~~ ,,,~~=

~~~~~ L:’~1 ~~~~~~~~~~~~~~~~~~ ‘

~~~~~~~~~~~

‘

~~
—‘ 

— 
- -

‘
~~~ ~~~~ ~~... ~~ ~~~~~~~~~~~~ “

~~~~ /
‘,,“‘ 

) .  . 
.

A 

~~~~~ ‘

. 

‘ 
9,

‘. ,/ / ~~~~~

.
‘ 

32 I ~~~~~ 
“C’

2 ‘ ,,i — 3~ 
I 5(590 5 19( 6

-
,/q11

, 

~~ 
1 ‘ 

~~~~~~~ 

., “

~~ 
~- ,,“\ ,~ ~~~~~ 

‘ 
I

ot~”,’~ J ~~~~ ,~~~~~~~~ J~~~ ,
9p ‘

~ -

SCALE IN FEET
2000 0 2000 4000— —

Fi~-;; n”’ A’s ‘ . f i ~ is 1-s-cs-’ i- n ; f
’
s-o n’ } ‘ ‘~n ; n ; , ’ r  f p r i n ~~~s- , k a u s - a r , s-i’

sample co l lec t ion  s~ ‘ i O  i - n ;  ( f - ~ n i r i ”” : UfG:’ Quadrangle . B s - n n ’ ’ n ’ 
5

I n ;~~c K a nsa s . l’)’,’~ )

S
I

A 1~05

_______________________________  ~~~~~~~~~~~~~~~~ ~~~~~~~~



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

‘ ‘— ‘~~
- —

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
—RI VE R J ~~~~~~~~~ ~

- ~~~
- s-~ 

‘
~~v ~~~~~~~~~

*
~~~~~~~~~~~~r . ,~~~~~~~~~~~~~~~~~~

— -- °

~~ ~~~~~~~~~~~~

~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~/ ~~~~~~~ \ - /1 ~~~~~~~~ \

SCALE IN FEET

2000 0 2000 4000
— — —

F’ii’, in”’ A2 s L . ,~~i t i ,’ i s - s- s-’, I ,  a for I;s’;’ f ‘ , Kansas , sediment sample ;‘‘ 1—
lection station (~ “ ‘ur o ’I’: USGS Quadrangle , D s - f o , t  , K ’ i n , r s i s - , 10 ( 0)

Al 06



T~~~~~1T

9 *4 5 * 5 8 ° ~(8 6,  R O 4 4 E R  S P M I ’ . I S .  6 6 4 0* 0

SUS PER0E D 06008655 L067  . ‘c~~s , 6 ,F R  * I 6 ’~ 06’  1968 . SE P 1969

371  5(5 8 3F C ~ #‘, ~(O #6 0 A PR # 6 *  —~~ .,~L #61 5*8

1 1, 367 5 ,493 1.136 255 ,74 7 6, 72 3 170 , 7 0* 49 .910 167 .800 13 3 , 9’S 82 ,763 8 , t5 ’9 3 , 1 3 ’
2 1 , 3 3 7  4 , 3 4 7  1 , 0 7 9  35 , 5 0 7  6 , 970  2 5 0 , 4 0 0  16 , 0 4 0  92 , 6 5 0  5S ,” o 4 3 . 1 0 0  ‘,~~~‘‘ : ‘ i 54
3 2 ,024 3 ,5 64 1.~~32 8 , 6 8 ~ 6 .6 0 2  5 3 5 ,6 5 ’ - 17 , 4 5 5  20 ,6 8 7  2 7 .1’” 30.303 53”

3 .i3~ 2.9 70 1 .315  “ ‘ lS i  6,602 77 7,0 00 14 , 470 22, 32 3 is. *os 19.400 1 , ’86 2 ,808
O 4 .5 5 0  2 . 6 3 2  2 . 3 1 3  7 ,69~ 6 , 855 ? 7 6 4 . 2 0 0  7 3 6 . 9 00 8 5 , 5 * 7  3 ’ , 180  13 . 97 0  ‘ c l i  s . * 6 9

6 4 ,873 2,474 2 ,942 5 ,377 19 .930 199.677 20~~, 9c’ 63,680 19 ,37, 7 1 3 , 5 * 3  2 ,*9 18 , 7 9 ’
7 4 ,92 8 2. 7 31 2 ,324 4 .160 ‘‘‘~~17  3o9 , 8Qs 85, 83) 73 , 3 4 0 5 ,’ç P  9 , 0 6 6  i , e 8 6  1,1 ,72 5
.7 5 ,203 3 .3 6’ 1 , 7 1 0  4 .296 35 , 93: 207 .700 15 3 .600 3,,35~ 5 , 6 3’ 43 , 68 0 i . c84 ‘ , 74 ~
9 9 , 0 3 2 3 ,250 55 7 ‘.068 34 , 34 5  8# ,76 fl 2 13 . 600 0 5 ’ ,’0 3  1~~. ” ’  1 3 3 , 9 3 0  1 , 0 6 3  1 7 , 9 0 ’

12 16, 48 0  2 . 1 7 9  799 3 .3 )4  7 , 7 * 3 8 3 , 0 3 0  57 , 590 1N9 , ~~3 C  1 7 , ’ ’ C  7 0 4 , 5 3 0  1 . 7 3 8  24 , 7 7 7

13 6, 98 1 2.289 721 2 .759 5,735 55, 6 95 59 , ’30 9 6 , 5 4 7  3 . 6 5 4  15 1 . 3 3 :  1 . 7 7 4  22 .28 0
12 2, 41 0  2 , 3 7 3  7 24 2 . 1 61  5 , 4 5 3  3 7 . 9 1 5  7 , 69 8  54 , ’ 8 7  9* 5 ’  7 7 . 5 5 3  1. 2’ ’  1 5 , 7 1 5
13 1,380 2 .495 219 1 .803 5 , 7 94  1 5 , 5 8 0  4 . 0 5 1  3,5 , 0 6 3  4 9 , 7 ’ ’  3 6 . 5 1 , 3  1, 4 3 7  1 3 , 2 8 3
04 1. 759 2,438 293 0 .585 7.233 19.0’’ 3 ,249 12. 700 30 4 , 5 7 3  3 0 ,5 *3 1 .2 7” ‘ 7 10
15 3. 40 3 9 ,9 i~ 7 4 0  1.320 10. 350 12 .110 06 .430 12 . 310 343 ,4 3 7  27 , 3 5 3  1. ’0~ “ , 9 8 ’
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Figure A142. Example of sediment data for Bonner Springs , Kansa s
(Source : Suspended Sediment in the Missouri River , 1965—1969,

U. S. Army Engineer District , Omaha , Omaha , Nebr aska, 1972~ 0
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Lit t le  2ioux River at Co rr u ct i on v i l le ,  Iowa

Station identification

O~~ C No.: 73~ 25

Agency station No.: 0 66 U ( ( ou

Latitude/longitude : 1i22820/~~~~(~~.

Agency report ing to OWD C : USGS

River mile: 56.0 (Mi l e  0 is at t }ic confluence of’ the Little 2ioux and

Missouri rivers; established by the U1fl2 in 19 5 0 .)

Site description

From 1950 to 1962, the station was in the center of the 2tate High—

way 31 Bridge crossing the Little Sioux River , 0.3 mile upstream from

Bacon Creek, 0.5 mile west of’ Correctionville , Iowa, and 0.8 nile down-

stream from Pierson Creek (Figure A50). The topography in the vicinity

of the station is hilly (glacial gravels), and farther upstream the area

is loessial farmland . The right bank of this river is b i t ’-hcr than the

l e f t  bank , and it is subject to overflow. The banks ire natural arid i’cl—

atively stable , but th i s  stream is not navi gable for commerci al t r - i r f i c

in this reach. The site is in a st r a i i~ht reach of the r iver , and the

channel gradient through this reach is 1.99 ft/mile. The streambed ao-

terial is sand. Annual soil loss due to erosion upstream from the .~ 1 ’ t —

tion is 6,000—10,000 tons/square mile. The discharges of record ( i n 5 —

1925, 1928—1931, 1936 to the present ) are: maximum — :?9 , 8oo cf~;; aeon —

691 cfs ; and minimum — 2 .6 cfs. The sediment loads of record (~~~~~ u~~~~ i f )

are: maximum — 257,000 tons/day ; estimated mean — 1,800 tons/day ; 0 0 1

min imum — 0 tons/day.

Station chronological record

The sediment station was establishel in 
~-~

y 1950 by the U2~ 2 -n-i

wa:~ closed in September 1962. It:~ operation wa~ funded by t }e-  Iowa

Geological Survey (state agency). it wa: in a h i l ly  a r t - a  near t h e  h i - I —

wat cr :~ of’ the  L i t t l e  2ioux River L I  a e l it o r  the  c ont r i  - i L  i o n  or  ‘-d ha - n t .

near the source of t }i i river t~ t i  ~-‘ s:ou r i River - L u - I n -  t he r j al

of record , the U2~ $ Iowa District was rI1 .~ }onoii Ic ter collect i II~~
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analyzing samples and reducing and reporting the resulting data.

Sample and data 
- 

-

collect ion procedures

Two 1—pt samples were collected daily by a paid observer except dur-

log the ice period , when samples were obtained on alternate days. Sam—

ples were obtained several times a day during flood periods . All samples

were depth—integrated and taken with either a US D—~i9 sampler (80 per—

cent) or a US DH—148 sampler (20 percent); the US DH—148 was used during

the winter . The US D—149 sediment sampler was in a metal shelter on the

upstream side of the Highway 31 Bridge , 10 ft downstream from the gaging

station . Water temperatures were also measured by the paid observer .

Gaging in the vicinity of Correctionville began on 28 May 1918 and

has continued except for the periods 2 July 1925 through 28 October

1928 and 3 July 1932 through l~4 June 1936. The following tabulation

lists the gaging and recording devices used at Correctionville during

the period of record:

Period Locality Device Used

28 May 1918 — Illinois Central Chain gage -
- 

-

1 July 1925 Railroad bridge
(mile 55.8)

29 October 1928 — Illinois Central Chain ga~ e
15 July 1929 Railroad bridge

(mile 55.8)

16 July 1929 — Iowa Stat e Highway 31 Chain gage
2 July 1932 Bridge (mile 56.0)

15 June 1936 — Iowa State Highway 31 Chain gage
7 November- 1938 Bridge (mile 56.0)

8 November 1938 — Iowa State Highway 31 Stevens A—~ 5
• present Bridge (mile 56.0)

reco rder

— present Towa State Highway 31 Tyl-e A w i r e —
Bridge (mi le  56 .0 )  we i1 ’ht cage

— present Iowa f l ta te  Highway 31 Enome ] t-d ~ t a f f
Bridge (mi l e  5t~.0) gage

— ~reocnt ,  Iowa State Hi gliw- ty 31 Digital punch—
Bridge (mi l e  5 t . O )  tap~~ wri t e r —

— ~ta1o red r ler *

* W i t h  at tachment that enahico query by the N ot  i reril \~ I I t t  cr 2er V i O - .
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Laboratory sample analysis

Information is identical to that presented for the Cedar River

sediment sample collection station at Cedar Rapids , Iowa, except that

two individual samples were composited prior to analysis.

Data reduction procedures

Information is identical to that presented for the Boyer River

sediment sample collection station at Logan , Iowa, except that sediment

load computations were performed manually .

Data reporting procedures

Discharge has been reported by the USGS Iowa District during the

periods of 1918—1925, 1928—1932, and 1936 to the current year and pub-

lished for years prior to 1961 in Reference 12 and for years since

1961 in Reference 15. Sediment data are published in Reference 16.

Figure A51 is an example of these data.

General information
The record is considered to be good except for winter periods ,

which are poor.

Additional information on this station can be obtained from : U. 2.

Department of the Interior , Geological Survey , Water Resources Division ,

I~00 South Cl inton St reet , P. 0. Box 1230, Iowa City , Iowa 522140.

a-

A128

— ----- —~~~~~~~~— — -~~~-
-
~~~~~~~~~~ •~~~~ — - • - - -  - - -- - --- --- -  _ _ _



• ~~~~~~~~ 
- 

- 
- 

~~~~~~~~~~~~~~~~~~~~~~ ~~. 
-

- - -~

• 
I. U~*~eI -, 

- l v ~~~~~~~~~~~~~~~~~~~~~~

_ _ _  U r ; ~

_

~~~~~~~~~~

•

~~~~~~~~~~~

- ~~~~~~~ 
I c

~ f•~~~j~ 
-

~~~

HO~~~ 

(:rr~:Uo~~ tHe

I 0

~~
-

~~~~~~-*c
j

~~ 
- -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ---~~~~~~~
---,-

~~
---- .

~~~~~
--—

~~~ I~W Sj. ~~~~

0

> ~~~~~ 
— ~~~~~

~~~~~~~~~~ — SEDIMENT SAMPLE 
-

.

I 5 /t ~~~~~ COLLECTION STATION . -

, ~~~~~~~~~~~ 
I-S I  -

~~ T -

~~ ‘t’~ ~—
) L

’
~~~~~~~ 

0 11 4 .1 ;: HUCII H

- 
~~~~ ) I~ 

~-1( 1 \

- 

p 6 ~~

-

~~~ ~
(

I - 
‘

~~~~ 
(I - \ I I~

I 
- S

t C ~~~~~~~~ -C A / i 
~~ 

j. ( ‘.-~ l L ~~~~~~~~ — - -

SCALE IN FEET

2000 0 2000 4000— — —
Figure A50. Site location for Correctionville , Iowa, sediment sample

collection station (Source: USGS Quadrangle Map for Correctville,
Iowa, 1969 )

Al29

_ _ _ _



—a ——-- — - - 
~~~~~~~~~~~~~~ . - • ---a--- ’--.-0- -.- . -  -.~ 

—---- .: ~~~~~~~~~~~

. 33: 1 -1 .3 . 3 3101%

- I

- 
‘O,-~ • 

I1,,-~~ . 11011 . ‘l~0,~ 
_ 1 - _

- V  
~~~~~ 

T .  I II •
~~~~• ) 1 O-

- I. 21~~ 22 -- --
- s . —— ~~~ 22
3 7 .12 —— — --

-~~~~ 1 9 7  • ‘ )  22 ~~I

) Ø • I 5fl 1) -- . --
— - 0 2  I I ~~~ a . .  20

3 1  0 21 0
.3 —— 25 0 - 1 .- • -

- - 3~ 25 50 1- 0 —- 

- —— 0 6 7
-

- .1 .2 ‘5 27 ‘4 . 1  ——

a . 1 - 0. 5 —— a 2  28
. 1 0-3 3 28 0 - -

2) . .  -— 7 - ‘

-s IL) 85 33 - - — — .1
‘I 22 3 .1 —— 7. 2- .

2’ -.0 31 1. 0 ——
- - - -  —— 31 .0 - — ——

25 - . 2 —0 2 32 1-. — —

• 7’ . 25 .0  -- p 5  ~~~~ - - 1’

27 .1.0 -- 23 1-. --

29 2 1 . 3 -— • 2  21 - —
1 ,  0.3 .2J 20 .3  --

21. 7 •— n 5 20 0
II 20 12 2 — - -- -- 01 —-

T t o .  . 6 .o  —- 65 759 -- o-. -.0 --

:10-101-2 Fthr~s0ty — MotolI

. 5  1 . 8 —— —— -- -

7 1  0 a 1 0. 3 30 -~ 20

I 

1~~~~~~~~~

;

1~~~~~~~~~~~~~~~ 

3

4 I k y  c , F - I I . n  . .  ‘ly -
P t 2 - - : r W I l I ”

Fi~~ re A51. Example of sediment dnt~ for Correctionville , Iowa (Source

Quality of Surface Waters of the United States, Parts 5 and 6, USGS,
1951, Iowa City , Iowa (sheet 1 of 2)

A 130 

-—-

~

—-- 



— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-- - -

~ ‘~~~~-~~ ~T~0~~ ” Z5~ . ~~~~~~~~~~~ STIOI/2_ - 
~~~~~~~~~~~~~~~ -~~~-‘-‘~~ 

-

912. .317 11 , I 13,1 ’ .
.1 2’r1- 1 3  I’1i~~” - 0 . 1 ’

0—0 ‘ I I  OTT O II’ oOi’ . .  2 031 02 .. .0, - — ‘ - -

31-- ,, 
- - 

‘i,~~ 9, 1... 1-

— - ——— -

-° --u- ‘- ~~ -- -
~~ • . - .: . .  -

-
7 _O l  ‘I, 3 -, 3 ,  • .3 . - I
- - 1 .  - - -0 ‘I- - . - -  1~ . - - -I-
S I 8-s - - 2 - 70 - , I - ‘ - -

— - .3.4 , 3  3 I I ,

$ . 1 - 1 3-. 78.) .0 . - . -
~ - : - - - ‘

~~~~
- -

- .0 •. . . 1  -~ 
- - 5 1  415 - - - - -

242 3 7 3. _ s - -  .1 - _‘.‘‘~ - ._ ‘‘.- 0
I. ’ fl’ SO i $ 1  1,0 . 3  - - 

~-0 - 11

1 , _ 9° 21 ‘- .5 ‘
~
‘ 1 ‘ 7

0- 0 -, _ ‘, 1 ’  ‘ 1 - 1 -  - S - . 3-

.11 0’ I . . 1 ~~~ - - ‘~ - - — - - _ -—

a ’  1,0 ‘~~ , . - 
‘ - I - - -

- ‘ 3 • -. 0, ., ‘ ‘ -  ~ . 1 1 - , .  3’,. - -11 ‘ a  5 ,~~~~‘ I. ’~~~ t . , -
. , , 1

‘1’ 0 - - : - - ‘ -. , ‘oj .1 _ I. . ‘ -- . 1 0

- o ,  ~0. —— ‘$0 $8.00 - —  - - ‘ ‘ 8 3  — —  2.1 .‘ - -

— 
, I

I _ 0 ‘ 0 0 1 , ‘0 I . ‘ . 3 ’ ,

~ 

~~~~~~ 
‘
~~~~~ - • -

~ 2
I. - - - I- I 4  .. - _ 92- ’ 1, 1 0 - , -

~ 14 15 - 0” 
- 

~~~ 
‘
l~ ‘-‘ : - -

0 4431 1 -S 2 10 .3 . 01’ -

1- - I .0’~ 0 , ‘ - SI
5 4 2 2  8’ . 1 - -  2 ’ . .’ 1 ’  - -

IS 33. 0 11 - . 4 -  2111  7. — -
27 i ‘1$ 14 . 3 .‘ Il . ‘‘ - I- ’ ‘—
18 ‘ 1  73) oh 250  ~~‘ 

I — - - ‘.1) - -
1 40. ’ 51.5 . 3.  - I - - ,  I I ‘.

21 ‘ 4 . 85 i i -  I. ’ 5 . 5  ‘4. .~~
• II’ . ’

. 3  -2 ‘ •‘ 1)7 5 - 4  4 ‘ , • .
I I,’. 1,0 04 8 ’ 2. I’ I~ — “$5 It ’’. ‘.5 0 4  .8 8 ,V ‘1” ,.‘ I a

- I. - - . - ‘.‘ I.’ . I).’ -1 3 4 . 101 - 5 15
“ I ‘I. ,~ . 20 .‘315 i’

.8 16 - ‘- ‘  4 1 ’  ‘1 35 1.. 1’ .

. 0 125 . “ ‘ 51 ‘8 1’ 25 2.12 4’. 0(3
II III 155 , 11. I - - ‘I 3.1 - ,

T o ’ ~ S —— ‘ ‘ 4 ,  ~~,: - ‘ 
- 

- .  .‘ - / 8  ;,t SI- —— 1 1 1  k
a I 0111- l i’  r 1-Pa r  “ t a — I a  - - - - . 8

- - - i 7 -r ymI r - t n . ’ - - - ,
- ‘.. 1 • - ‘ I-y -‘‘ II’ - 4 4 I I  4 3  I’, ,

— I ” : r - r .  - — -  3 1 1 3 ’ .

Figure A5l (sheet 2 of 2 )

A13l
I ’  

-. _ _ _ _ _ _



___ ‘~~~~
—-a— - r : ~~~~~~_ L - ~ ~~~~~~~ ‘-a~~11~ ”~~~~’~ ,., 

2 3 1 1 1 1 : 1 1  1q2 1 i~iver at ‘.123W 
-‘ “ i ’.a•’is 2IirrJlltDn ) , L oci SI  111100

-a ~-icnti f i o at i on

- : ; -  - .: 73760

.‘ 1 -  e:ic y Ot o i t i - O L  Nt . : 01300

lon gi tude : 2 ) t oO 5 100610

1 a ’ r 1 2 3 ’.’ reo.-rting to 2~D-2 : 2k

Ri- 4’cr ni~~c: 106.7 (7)  to 0 is at the Head of Fisses  near the raoith

the o l / si o s ip p I  h l v n 7 r ;  eI3t~aLt1she ’.1  2 the 211 in 1962.)

$i te  leo ’ . -  1’ t i.~ 11

tie .aCW ‘. 1’) CT -i11I3 ( a i i  ~t to l s  , 1~ ’ui 51501’ t , Se I i l :I el lt  ;s a700 , Le ~~~~~~~~~ t 1 ‘71 “

23 t oit  i - - r i  ( ~p e r -o t e . i  as IL 123 h igh— f t - w St at i” ..ll) ~~13 0L~~ ‘no toe “1 ’ ’  —

t o  0 ) : ’  a -
~~~~~’

- ’ .’ H-moe of the CE %ew -2 1’leans 5L:tx -j ~~t (2 s )  (Fio- ire 2 52 ) .

:t  is 0.1 ni e uo-s treao~ f r~ 01 the iluey F. Long (U. 0. H ohwo:, 1~~) ‘ri ~~~
which l~ nk_; major o-~i:rteroial and industria~ ar ea ’s 2 :oetr L~ - i t o :  t o w

~~~~~~~ A i t h -  ‘- ‘ z h  the boJ.k of the activity of the : ‘ -ot sf ~OW ’i’ e ’ C s 2 ’ - ‘

is I. ‘wnsti -es)JTL fr o m  this samplir ’.g  station , there :io’e in exceos of 20

c -mIllers i-i t  ins ta l la t ions  along b-~tli banks w i t h i n  70 miles  g otre’11 ’ , - -2

L i , s omp L i n - ~ range . ‘ - t h bar~ks are p r - st e c t e  I wi th  a rt  15 1) ~~~~~~ - ‘dl  - ‘

l- .:’. t t  Lag al. ~i -. the out banks , and ar t i  1 1 2 3 1 3 . 1  ~evees I ’:LlOli - c 3  t t o  1

ll~~.ct’C 110 ) d O  f f i  ( i  11.7 1 .s I IOO ‘ 2 3 e 1 L 1 1 —~ ’ 23  i rig vessels is 1-er:: 1’. ’. o ’ ;  , 23 ln~~e

t 14e L r t  :;1~~~~ 01’ : nOOl IS  o’u~iks seson i ( )n  t er r .o 01’ ~~~~~~~~~ hi  I he Y~ l too

- t aL e s .  .‘he :iti’n231L7 ’il C-1 oat e l ’ oou C ~ ‘s i~~ts I l I l i i I i lV  01 f i n e  2 3 - 1 7  n; 11: 1 ‘-‘ or :;

2 too  .5: LI I  to , stub the I L 7 ’ 0 l ’ , X L I ’ l a t e  channe l  0 7 1  liOli t - in t h i s :  r n .- i c : i  i s

0. 02 ft ,tmi i . e. i’ he i i  so h : ir gco  - - 7 re’.- - r 1 (12 -h tns r : o  r:: 187,? 1- - , - 1 ‘c . ’ no t )

I t  the :2w D r I e ’ 7 r 1, :  ( ‘ : l r l ’ i t o l )  - aoe ( o h ) e  102.8) — o r e : I ’ l IOXIOI’II. —

1,551,000 ‘ . I I ’ 23 IT ’07 — .75 , 000 LI f’ S ‘iO l 1 0 3 7 1 1 0 . 2 3 1  — - 7 ,200 0 1 7 . t O - t i

2 ,  W ‘it this 3~-o ti. ~r1 L ’s  0 1  1 ’ , - Ic ,l0l . ,l l 7_ 5 ’
l~~ - - IL. I o : t l

‘ ‘ 1. ‘. O ’ o - : .- - 5 ,  ‘ 3 V - s ’ ‘ ‘20-230 - a 1 23 ~~ 1 1 0  the s i  o h — : ’ - -w p, - ‘i i s - -2  ~~~~ 
- -‘ ‘ a

1he 7:’ . : t . X i ” I I L ! s .  - ‘01 1 ‘ . 0 1 2 3  n ’ - - l  wOs 1, 0 17 ,000 t ‘1 . 7 2 3 - 1:’ ‘“3. ’ 1 7 - 1

- - 1, ~~. : . 7 - 0 ’  7: Y’ 7 ’ i l l i ’ ’ - d’ vol ioo :ir’e — i  von 23 5 . ’ - ‘ I n ,  7 ’ n ’ ’ l  I

‘ 4.,’ . ’ I - - ‘ . 1 ’  7 ’ ’ - t i ’ . ,  h oh ‘
~ sW.i —

- .“-_ ‘ —

~ -



~~~~~~~~~~~~~~~~ ~~~~~~~~T
’
~~J ~~~~~~~~~~~~~

Station chronological record

This station was established to obtain sediment load data for thi s

reach of the Dissio:ippi River during the high—flow periods of April

through June 1973 and ~1’irch through Day 1975. Sample collection , data

r e d u c t i o n , and data publication were the responsibility of the DOD .

i :il-oratory analysis was handled by the 201’- during 1973 and by the USGS

-uu ’L:iana D i s t r i c t  dur ing 1975.

faso le -in-i da t a
collection procedureo’-

D i o o : b ar e 5  were doted: :  t r : o . 1  and  ~Oint_ :1 i t egra t e l  23 ’,31 ’ 0 1 t 2 3 I 1 - l C ’ I — . ’ n ’J3  I s o  -t

‘soar - IL -os: were o si leot ed  t y t h e  DO D : e r. ’or ine i  : i loroo th e  -Ca rr o l lt , s 1,  0—

cha rge i~arig ’s’ ( m ile i o . 2 )  l:sri no 19)’ 3 ‘ in 1 1975. , t r c -~~i veloc i t . ’ 7’ . - ’ ’ , : i l - -  —

m em O : o.aJe orior to ;e d i : n c - m 4 t  , ‘ oir:r . i lag ‘w :o’ c taker  with e i t h e r  a r i o e

a u r ie~ .- s u r r e ot  r~et’~~’ , st n -.I 0:10 di  ,so n — ’.n’g e , : 5-J O:1 - ut e d  f r om t he

ment s -were coed to determine t h e pc-oi 011-71 -o f’ t t ’.~ - o o ar l im ’ . g  v ’ :rt 12 3 0 12 3 .

31 ia:.m. l ur i ng  April  Ou rS-l i ’s, June 1973, :‘amlsies We1’c ccd i ’octed  wLOi. a

77 ~‘— h L - - 2 3  oat’ler’ on tLi- o~e ve r t i c a l, ’ at . I ’op t i : of 1 ft  and ‘it 25 ,  50 ,

75 r e r c e n t  of the total  ver t i ca l  b r  tL .  L~n 13 1oo ,: dur ing  the  0’ol’ iCJ Of

28 Darch t h r o u gh  21 Day 1975, ;5~~0 h i1 n o ’ WV1ro  t j :KC11 J f l  .~.O V t sfl V ~.4  I s’ il~ w i t h

a 7 2 , - —~Ti sar i r- le r  -at 15, 30, 50, 72 , an-i 90 ~‘om-sent of the m, - r Hi . - o i —

m a t e r i a l  . i ~~~ls,sS were collected w t t h  i d r a g  bucket only . l ’ir - i l - , , - 1)75. 
- p

7 11 Louis I : in:i  Di s tr  l o t  h : ~ , - collects-i  ‘1 : it e r — - ) u : o t i ty data or i’. 23

Dew Or leans :  s ta t ion at the Carroi l ton O t r o i - L Duriocipal 2-oter F’lant

(mi le  lO1~.0)  s ince  1967.

Laboratory sample analysis

Information i: -.bent cal to hot - r n  ‘ : o ’nt od  for the Atch afo] :iy ’i

Rive r  s e d im ~-nt ::oaple collection station at Oimmnesport , Loui SI

1 ’ - it .~ redact ion procedures

In 7° ~‘m’ tt . ion is i lent.  i c - i l  to that ] -d c : e i t  tos i for the A t - c h i o  t’ :il:t ’-,~st

R ive r  I s lo - l i men t  ,: om ] le co l lec t i o n  f - i t  i o n  ‘i t  Si r l m e : s 7 ’o r t .  , T. - ’ i t i r  i - t a l l ,

o X C n - 7  t t r o t  no f l t t - i ’~ 3 ]  ‘i t  i ri s ’ Wl ’ l ” ’  n r t ,je (3 1 ’ l s i ’,’ :s of m i s o i n , ’ ~o’d i~~- ’~i

r E -  ri

I 1 t t ’ t r dj  
- 

‘ i ’ L  s r i , ~ j O- - 0 - 1 1  r n ’
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- SCALE IN MILES

I 0 I 2 3

Figure A52. Site location for New Orleans (Carroliton ), Louisiana, sed—
iment sample collection station (Source: Maps Nos. 51 and 52, Flood
Control and Navigation Maps of the Mississippi River , 1-lilosissipp i River

Commission , Vicksbur g , 1973)
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4/21/73 10b3 ,O v u  414 7 , 87 , 3bI~) 1281. 849 2~~9 ,b74  1032 .17 6
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4/25/73 1062 ,000 403 , 85 , 318 , 1153 .690 242,279 911 ,~~11
4/27/73 1082 ,OoO ‘458, 83 , 374 , 1334 .980 242 ,870 1U~~2 ,29O
4/2~ /14 1 052 .000 ~03 , 65, 338 . 1143 , 783 183 ,516 960 ,2 47
5/ 2/73 10’7 .ou O 381 , 80, 301 , l u2o ,395 170 ,136 bSu ,258
5/ 5/73 112 7 .Ooo u3 8, 81 . 357 , 1332 ,251 247 ,383 1084 ,868
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5/23/74 11o 7 ,l)u U 4ul, 73 , 327 , 11~~5,S60 218 .15 6 917 ,404
5/ 2 6/ 7 3  1096 , 0 0 0  368, 57 , 308 , 10 80 ,888 1o9 ,587 911 .30 1
5 / 28 / 7 3  1099 ,0 0 0  ‘

~ 38 , 89 , 268 . 996 ,391 2 0 3 ,125 7 9 3 ,286
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b/21,~~3 952 ,0 0 0  22 ’4 , ‘4 1 . 183 , 575 ,231 1 04 ,839 470 ,592
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7’. ( — 1 m m  . D i ’ 1’ si i m ’ a ,’ s o r n r s s u t s j t i o n :  ssi’ e - i I ; s , s s s r s o i s .  ‘ -,c’ r ‘~‘. - l oc i t s ’ ss. - o ur ’  —

ments  taken e n i o s i l  c’ 1 1 , .’ i m I s s o 1’’.. ‘9 1 ‘i’ ot h  hIm ShIP s~n i i  t h e

L ouisn l ‘ in st D i :s t i ’  15 ’t . ‘ 
-

The POOl ’ I t .’os t n i  o s  l s ’ s o t . i r s - ’ r - : i ’ i - :s l i~ ‘ a s t s ’r’ — - ) u O I l i t V  0 s15 5 i s o  l i t  - u t ~
ist ’ i 5 .  T ii ~ samples ‘a- - s’ - aniaiys ;od or’ t hu i r  si l t -os  i ~on 1 t ”’ m O .  t it  U s S i t  -‘ .

lsii:oratssy’v r-otmple otninuL ~~:1s

In;’ornsrsttion is-, ideni tIc o~1 to t a t  -i’e ounst y-l t O t ’ t s , s -  ; t  c1i~~s ’ s l s O - n

River uedimcnt sssi m srn :1~- collection s:tsitlofl at s0 i r n s : c d r o s ’ O  , ‘. . - a!:

Data n’~ -iuc 0 i o n  r- n ’Os ’ -.- ,I u r e , -

T ns ’o rtnst f . I ui  is  i , iey i t  Hal to  t h a t  ‘, , i ’ e sus i t e - l  l ’ s’ the  At. :S ’ rsi :’si1~~v s i

River s:cI ’ s’ ,em~t sO’CsrIe -sd l ot ion hInt ion  at s O i o s l s s r s . ’ . s r , ~~rt~ ! , - , t i i o i s i i i - t ,

s’Xc eO t 0 :0, :-, s -1  i s s ius i t ,  l os i - I  c . s r s s r ’ m i t a t i o m i s ’ on .3:~~st S ’ i i ’s;  col , ‘ct ’  ~r I r s - rn ,  ot- - ’ ’ . -

- t n i s ’ : i t ’s r  - - 5 S ’U’ t n ”  h ’ i , O) We t’~~ r ’ e r ’ f s s r r,isse.I n : rs t s iuss l l ’ ;  . i~
L - ’ ro .- s r cs- . ’t’ t ir e ’  S’ t O - ’  i U l ~ O55

i OLy : - . n  i s o a ’ n s t  J s o . -~ for water year .1.3(5 F r a y s ’  i l S i l  5~5 i )  t h ; s l u s d ( i ’ s - I ’—

- .- n ’ - - n i s e  5). F ’h I u n ’ - ’ A55 is di  examos: i t u  t’S ’ OI s - o , ’ l O i .  hi ” - 1 1  , sso h sis’ 5 ’u ‘j ’ i t s i

have cv- n - u t - r i  nIl I i , bed , - - x ’ - ’ ’~ t, f or i s ’ . ,: 0 - si  ‘.., s t n s  n i: V I )  a ’- . ob:O t ’n I ‘ ‘ s i t ’ s ’ , l

l I t  11 t ’ l ’ ’n’ t -sa’ s ’ 12 s n ’  s .  1 ‘~~l ‘ n ’ ” 1 0 1-5 ’ — - - ‘ i s i d i n  Ref ~- n ’ e r i c t -  25 ot m ’ 1’~ ’(P u . n

1 i ‘ - tie. . s t ’ t 1 t  . ! ‘ : t h  Is “ iS”  h~ i ‘b i t ,  ‘ s .sre 511 1 I s h r t i In  ~-I e1 ’s~” - - n c e  oh

l i e  n - - a u ’,: 0 5 ’ l ’ s ’ s - . ‘ l i t ’ ‘ a m ~~e n _ l u s t l i t v  ‘ s t i s i 1 ~ ’:es r a v e  l ’ s ’ .’15 Sh I Hi~ - i in

1$- ~
‘, - ‘ , ‘ s o s 25 1 u , ’ I s o t  i t ,  wi t n t  w t t ’ ’ n , v s  ‘ s i n ’  JH ’(5.

- i s - m t- n’ -, 1 i t i o ’  “:0 i i
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0 1 2 3

Figure A514. Site location for Baton Rouge , Louisiana , sediment sample
collection station (Source: Map No. b6, Flood Control and NavL~-ation

Maps of the Mississippi River , Mississipp i River Commission ,
Vicksburg, Mississippi , 1973)
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I N S T A N T A N E O U S  S U S P E N I m E D — S E D I N E N T  D I S C H A R G E  M EA S L ’ R E M E N T s . ,t~t E R  Y E A R  1 9 7 5

M I S S I S S I P P I  R I V E R  M A I N  ‘,re ’,
07374000 M I S S I S S I P P I  R I V E R  AT  B A t ’ S  K i l t ) . , L A .

‘,us— sus.
PE’A~,Fi) SF 0.

1851 *8— 5U5 SE D I— SIFK ~
TA8~ OUS PENL IED NE ST 01*’-).

ISIS— 5E01 I S I S —  A
180 CHA815.E NEST C”A PGE THAN

DA TE (Cr5) (MG /L I IT / OAT ) .062 MM

4 A 8 .
25... 1300 998000 ~d3 1410000 43 - -

AP R.
5 1 .. . 1300 989000 293 782000 60
05... 1430 1180000 336 1070000 .5
08... 1330 1220000 340 1125 000 51
IS. . . 1500 1210000 311 1020000 45
IN.. • 1400 1220000 ~S2 605000 61
21... 1230 (270000 261 895000 43
24... 1200 111 0000 ~12 635000 53
28... 1200 997000 219 ~900S0 ‘59

MA T
01... 11 30 904000 335 818000 HO
05... 1100 879000 345 8(9050 73
09... 1100 938000 (63 919000 71
12.. • 0000 964000 200 055000 66
16... 11 00 949000 212 543000 73
19... 11 00 1000000 220 594000 61
?3..~ 1100 907000 221 5410 00 59

Figure A55. Example of sediment data for Oat ssn hIou~ e, Ls S s ~ ao ‘t (2:-j r-ce:

Water Resources Data for Louisi~~t rrm , 1915, P2003, hew ‘ ‘rJ,enuss,
Loui s i ana)
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Mississippi River at Tarbert Lani,Iin r, Mississipp i

, t t s i t l  si iden t i f i ca t ion

L~~
’,d’ I l u s .: 5~ 88O

A~ esicy tstst t i ons 2-,n . : 01100

Lat i tude ,’ l.~*re’itude : 3 10 0 3 0/ 91372 5

Agency r’ep.’rtino to OWDC : CE

River m i l e :  306.3 (M i l e  0 is at the Head of Passes near the ssr -u, tn i

the Mi ssissippi River; established by the - ‘E in 196 - .)

shite descr ip t ion

From March 1958 to June 1963, this se’liss.ent :ssnople c - ‘L l e c t i -ri

station was downstream from its present position sit the Red i’.i’j ss’r

L ,ami -lisi o , Louisiana , Di :dl~arl~e Range ( n n . i l e  301.1). Oj r i ce  - °une 196~ ,

its location has been identical to that of the Tarbert Landin~~, Oj o : i . s—

sipp i , Discharge Range (mile 306.3 ) .  The Tarbert Landins’ sts1 t i- s sr is

s i l - ond I  a stn-aj,-ht reach o f the Miss i s s ipp i  River , 0 .25  mile s’ . n t } s  I th e

lo u i s iana  s°t site l ine , ~ .3 r ssi les upstream from the nn o ’ath  - o ’ t he I -wt,-r 01-i

River , and 8.2 miles downstream from the Old River CL ’n l t r o i  s tt ruc tu re  -on

the Ol u l R ive r  ou t f l o w  Channel connect in ir ;  the 1- li s s issi pp i River ’  w i t h  thu

bed and Atchafaiaya  rivers . (The Old River  ‘,ontn” ’i Otr’si~’tsie ~s-assas -j

ab ut 25 percent of th e M issis sippi R iver dLs scbsi~’~te , but not a

ti onal oust -unit of sediment.) Both locat ions are shown in Figure A56.
l’tse streambed material consists of’ fine sstn ’l-o. ‘I’he left (‘on’ S—tiss issi p1’-i )

bank is pr’ tesotu--.l w i th  a r t icu la ted  concrete  ssratt in~ (Ftsrt 7-lust s Reach

l- 5e’ietr~r~~rit) i ’r - u O  55i 1 iC  306.7 hI- r sn i le  309.8, ani - t  the i’i~~ht ( -  m’ - -u i :  j an51 )

bank is ~sr’ -to - -ted with the same ss ’ it e r i s i l  ( I ’ - i mit Oreez ’o  Pevetment ) i’s- ’ nt

mile 3i ~~. 3 t- mile 311 .5 . (The s ’ n l t r s j s t ’,oi ’ t t b . - ‘ I I R i ver ‘ ‘ sr t :’l, -w

Channel is at ml Li’ 31 ~~~ 
) mm m i s i t - t i  i i ”  isi J ! s ’ ,” - s ’  I- t ro t  l i e  I s the ri hIt F,oui k

I ’ m -  the m .’rst,ire reach. The - u r s l y l i -vu - - ‘n t t ~ HIt bank is ‘i ’ .so p1’ ~ , ‘ , s t  i r i s

t b ’  ~ , - ‘ l l s l s S f l st  , - t s i t m ’  t’ ’i ’ ij s t l  Farm , s i r t -h  L Isa  o hj - n’ i t~y -f  it  ii: n w s i , ’- t r e : t s ’ r

t n ’  ~rrr ~, 5 i ’ s  n - n o a ’ e r i t  s e d i m e n t  . s t , s i t  i - - n i .  Ibe , 2 i , s t ’ t~~~ , ’ , ’ S r  s o. I i i ’ ’  ‘ 0 ’ ’ hr ’ in ik to

th e his fI’ 1 inc ‘c s -  s i ’  t h i s  reach n’’ tms , ”.nS S r  ‘s- 0 0 ’ ’  si  I s l i t ,  I v , -n’ 2 n’. i i  ~‘ s s  •

~
‘
~~‘j r  , x i r o i s i t i o  ‘b a nns I ‘ r o i l  L s o o r i t  in t~b i s ;  ‘ C O t ’  ‘ Si  i S  0.2 s ’ -/saL,’. lire I’ s - -i

A i l s , ’
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River  Landing gage i-s associated wi th  the Tarbert Landing s n i t i - ; the d i s—

chn st rges  measured during its; period of record ( l9 l i_ 1mfl 3 , lOOP , 19, -~, ‘u sd

1932 to tire present ) are : maximum — 1, 9 7 7 ,000 cfs ; m ean — b P i s , 30C s c i ’s;

and min imum — 85, 000 cf’s. ‘I’he sediment loads of record ( Mar c h  i9’sb

th rough June 1963 at Red River Landing and June 19(3 to the 1-i’ s -’sent sit

Tarbert  Landing)  are : maximum — 3,71414,000 tons/day ; mean — i 4 t 5 , o’J m u tons!

day ; and min imum — 20 ,000 tons /day .

Stat ion chronological record

The sediment sampling s tat ion was established in March 19~- P by the

CE New Orleans Di s t r i c t  ( NOD ) at th e Red River  Landing ,  Louisiana , Dis-

charge Range to obtain data on sediment loads in the M i s o s s i s s i p p i  River

downstream from the Lower Old River (mile 301.3). In July 1963, the

sediment station was relocated at Tarbert Landing, M issis sippi (mi le

3tftm .3 ) ,  stf ’ter t h e  Lower Old River was clos3ed and the Lower Old River

Lock was put into operation at Lower Old River—Red biver mile 1.14 .

Sample collection , data r educ t ion , and dat a publication are the  respon--

ss ibility of the NOD. Sediment samplers were analyzed by the Test ing 21- c—

tion (now known ass Field Inves tigat  ions and ‘i’ t’s~t 1w’ Ouction ) , Foundationi ro

and Mater ia ls  branch , NOD , from March  1958 through June 1°’( ~~. Since

June 1973 , the  O i l - I l l  Lou i so lana D i s t r i c t  has analysed roarn r~ - lu s s  at the bsttc’rt

Rouge , Louis iar ist , Laboratory .

shample and data
col iec tio n procedures

Pr io r  to 13 April  19714 , -suspeni~Iud—sediment samples were taken w i t h

a US P_ 14 6 sampler , and s ince  that  ~isi  Le , a CO P— (-1 ssannpl er l i n u s  be~~ri u :s- . l .

Fr ort- miur’s ’so for  collecting I_hess soni _ Tm tp L e s s  and imel—m at er - i o i l ro’immr l - 1 i s o  5 1 S t

i dent l u s t  1 to th~~s o s ’ presented I ’ r Mi sos 15~; 
~1’j - I River  :°s ‘i i  I so t -n t , s o s t n m n ’  i s

(‘ ( m l  i s - s t .  i s s n i  , s t s i t  t o r i  o c t  P s i t t o r t  Rouge , L i i  iso is inot .

1 - I , o c b t o i rge ’ is ; n i e o t s s u r ’ vm l ‘it the  ‘I ’ o i r l m e r t  Landing Di st’h sirsa- !-o i n r s s - s r i

days when rs u ss l enidm-s1— ,ssoIimen t , so am nr b -1 ‘- ss s i r t ~ taken . Pal  ly so t _ a s s ’  ns -oi l in t ’s°

sir s ’ s t t s t . s i i ~~~iI from the  goige o t t ,  Rs ’ sl ~ v s - I ’  I , o t r t l i r i s , “s il l s ; l s n n oc ( n o n  ii’ ~r , ’. 1 4 ) ,

by a c - s i l l  m s t s s ; e r v s r ’ . ‘ n - b r t o  ‘ l i - i , a w i l ’ s ’ — w I ’ l g l t t  5s5’ s ’ w o l :  t i : o , ’ s l .  In

l i e !  , mc , It ~ ’ vu - ni s A—35B r’ econslsr’ d r i v e n  by a manometer w s s . o i n s  t a l l s - - .I i t

Ft Red R ive r  Land jug

A ll s~~ 
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Labom-at- ory sample analysis

Information is identical  to that  presented ~‘un the Atchaf alaya
River sediment sample collection station at Simnimesport , Louis iana.

Dat a reduction procedures

in formation is identical to tha t presented for th e -ltchiat ’alayoi

River  sediment sample collection s tat ioni  at Simmes ’sor t , Louisiana .

Data r epor t ing  procedures

Inforsssati-jni is identical to that presented for  the Atchiafalaya

River -  sediment sample collection station at Sinimesport , Louisiana. ~
‘ns~

example of data son ’  Tarbert Land ing  is shown in F igure  A5’( . Disc ! s s i r gu

data f - s r  t h e  Tarbert Landing s tat ion have been published in Pso i’er’ o m n . ’e 25

s ince  water year 1973 arid in Refe rence  -‘11 thir o-un ’hmm ut  the pen J u s ’

r’ec~sr - - i .  Reference 25 also contains  daily stage data n ’r~-s sr the l O j  River

Landing  gage

General informat ion

Additional informat ion on this station can be obtained I r,’-sn :

U. S. Army Engineer D i s t r i c t , New Or-leans , Hydraulics and i-lv- ,n r A - -m -ic

Orsimiub , 1’ . 0. Box 60267, New Orleans , Louisiana ‘(0160.
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Figure A 56 .  Site locations for Tarbert Landings , Miss i s s ippi ,
sediment sample collection stat ions ( Source: Map No. 142 ,
Flood Control  and Navigation Maps of the M i s s i s s i pp i

River , Mi ssissippi River Commission , Vicksburg ,
Mississipp i , io ’~~ )
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Mississippi  R i v e r  near ‘O — o c l i e , Louisiasi - m

Station identification
OWDC N o . :  514881

Agency Stat ion N - ’ .: 01020

Lati tude/ , iongi tude : 3105 52/913612

Agency R e p o r t i n g  to O~ DC :  CE

River  mile:  317.2 (Mi le  0 is at the Head i Passes near  tSit’~~s, DC

the Miss i s s ipp i  R i v e r ;  es tabl i sbe- I  t~~~’ tb~- - -2i ’~ i n  ~n2 .

Site description

The sediment sample cc1iecti~’n statiost near m”*~ciiLe , - - ,~~s1 ‘t m ’ , i,

along the Coochie Discharge Range (mi le  317.2) - ‘1 the 2k ~~~ 3r~~”~n~
iOis t r ic t  ( NOD ) ( F igu r e  A 5 8) .  It is 2 .7  miles 1 ’ ~’StI ’Csi : :, m ’~-~~:- , the di

River  Out flow Channel - Along the m-i gbt (- -~ ‘ L ouis i s ins i ) c i s t  Lst ~.r~ Lu - s , ’ -

v ic in i t y  of the rt a t i ~ :i is articulated con c i-et e  : s at t in , -’ ( 2 -  -~ cb i ~- s o ’.- -- ’ —

m e n t) .  There is also art iculated concrete m a t t i ng  ( } ‘ so.os,ett-, s -s- -,”- ’ s --

alon g the left (or t-- i i s si s s ipp i )  cut bank upstream from mile I’. ! ’ ? . ~ to

mile 323.9. An artificial levee parallels the ri ght bank ; there sio’e ml

levees alon g the left bank , except for some secondary levees pr- -t e c~ ing

plantation interests below the bluff line ( 5  to 10 miles f r~s:s~ the ~0 i s s i s —

sippi River). Except for- some oil and gas wells in both 1, -suisiana ruin

Mississippi, there is virtually no indus tn-i:m1 activity upcti-esusr front t he

s ta t ion.  The economy is based on l imi ted  agr i cu l t u r a l  and grazing

ac t i v i t i e s .  There are extensive h -t t  rt ,J , sLnd fo res t s  siiung both bsi:tk~-

inside the  Louisiana levee and the Mitusissippi biuff l in e . - ‘orrrna-i-cisdi

r iver t r a f f i c  is heavy , but there are no docking t’a c i l i t ie o  in t h ir

area; the nearest - -n e s  upstream are those of the i - s e t ,  , ‘t n ’ m s m t c h e z , M i r s ,t i : —

sippi (mile 36,? . 3)  . The analysis  01 bo-l—msiten ’ial sst snp 1 ec taken f r  ‘ Sts  t he

stat i-r n show a comp o si t i -  -n u f  m a i n l y  fin e  and medium -c a n - i c .  A p p n ’ - -x i s r r , ’ it  e

channel g r ad i e n t  in th i s  reach i’s 0 .2  f t . - s sr j 0 .  m ) n l v  i nst a n i ts i n t ’ - -us ;

d i scb sr r , ’e v - t I  ;ls . s a re -iv sl i  l a b le  :
‘
~~ - t - the O~- - c lu e Di s o c h u s u r a c  aun ge  , a n t

these are re:’t m r s;nie - -l t_ ) gage n-eu - I  I S I ’ s i t  the st r g ’f gr i co at ‘n,~x in inc .

1 - - s u i siana ( s t i l e  ~l ~.7 ) .  D a i ly  -IL;chan” t - v - is u’ .; sire obt ri~ :u eI :‘n- - -; s~ the

A l - i  

-- - - - - -- -
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SCALE IN MILES
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Figure  A58. Ci te  loca ti .;r u it o r  ; s e l i . rs ; en it  s ;s ir s ;pi e co l l e c t io n  c t s i I  i n s ie s i r  - , 

-

C: -ic!uie , Louis iana  ( ,  - u n - - c :  M s u t  N- . lii , I”l co .i C ’ sn t r - ’l s i s i l  N;ivi gsit i - si
Map s of the  M i s s i s s ipp i  R ive r , M i  s ;c iss ipp i  River  -- -ns um i :5:51 - -ni ,

Vi ’k,;l-urt :, M i ssi s s i p p i , 1973)
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M I S S I S S I P P I  kjv~, I4 A T  C O uC ’- ’ I~
SUS Pfr ,” iD~,0 SEDP4~~N T W-t S F,~~V A T I 0 N S

Q A T ~ 1 0 u 0  P ,P ,P~, l t O O  T O N S / O A Y
MU DA V 14 C F S  T O T  S AN D  S I L T  T O T A L  SA N D  SILT
• a.. — a _ s e e_ s . . .—  — Sen.. — a aec e  so . a a eeaao.s . . .eo  s e s e e o 5a  . — e• a

10/ 8 / 7 1  295 ,000  188 . 17 , 1b9 , 1 141.984 13 ,52a 134 ,440
10/22/ 71 229 ,ooo 132 , 8 , 128 , 81,’~14 3.7 05 77 ,8OQ
11/ 8 /7 1  295 , 0 00  183 .  18 . 187. 1U l, .57 8 12, 728 132.8149
l2/~~2/71 85S ,Ouu 815 . 90 , 525 , 1411 ,~~S5 2 07 ,508 1210 ,4 50

1/ 7~~72 827 ,00’ ) 355 , 31,  3244 . 600 ,22 9 52.41 4 5’47,bI’~
2/22/72 1487,000 2140, 77. 183 , 302,238 9a ,9e8 205 ,27 0
3/2 4,172 8b8~~O 0 0  344 5 , 115. 230 , 82o .1 40 27S ,ioO b50 ,lbu
4/  7/ 7 2  A 1 t ~,O v O  300 . 93 , 2u 7 , 861 ,753 ?05,143 ‘458 ,610
4/21/72 7b7 ,o)u 31 7. 93 , 12’4 , t~72 ,753 197,389 147 5 , 3844
5/25/72 1012 ,Ouo 364 , 12 1,  2~~,S , ~~ 3,352 330 ,2U 8 663 .1814
a, 8/72 aaQ ,Q~~O 244 1, 1 8, 223 , 304 ,797 22 ,7o5 282 ,032
6/23/72 380 ,OuO 277 , 2~~, 253. 283 b47 24 ,593 259 .25”
7/21/72 ‘452 ,000 325 , 5~~, 2 7~4 , 398 .135 82 ,183 333 ,972
8/ L4/72 ~26,0u0 183, 16 , 147 , 187 ,2’49 18 .380 16b ,8e8
8/18/72 1480 ,000 282, ‘83 , 21~~, 339 ,12 8 55 ,658 2 83 ,147 0
~/1S/72 31’8 ,-lu o 17 q , i t .  laM , 151, 567 9,314 1142 ,1513
9/29/72 uiS ,ouo 323 , 28. 297 , 381, 1470 2Q~~o 97 1332,373

10/13/72 ~77 ,oo~ 278 , 37 , 2141 , 357 ,569 147 ,593 309 ,99b
11/10/72 F M U .Ou O 5314. 93. M141. ~,Ob5, bOQ 185 ,582 880 ,010
3/ 9i73 783 ,000 2u 1 , 42, 15g . 1424,14014 88 ,681 335 ,722

k i ’ 5re ~‘i ’ -9 .  i -Ixa s ’ .p c’ ‘-C ss .- nj : ’ : e r , t  d at a  5 ’ m st a t i ’ s .  n - c ’  Co - ‘ sH e , I

- , n r i ut - i ot  m m ’  ‘11 1 5 5  i-s U I In , ’ ne em - :l:t:’li~e , ‘
. ‘ ‘~~ Os ’ s- u , o )

i
-
I 1 5



M i s si s s il s i i i -~1i’ ,’er s i t  N a t c i . e . ;  , t I l : :  , ,, H:

Itat  ion idenu t  I S i - a t  I -

OWDC N o . : N -ne

Agency st a t i on N- - . : N -soc , on ly nuax: :e I ~~ 1 1 y a te:, HO

Lat i tude/ long i tude : 3l325l/~~l25 N i

i t eu cy  s- op rt inc  t - - :t~”, 5 5 :

R iver  n i l e :  36N ’ . 3I~ (M i l e  0 is at t h e  N e st -n  of  Y - i :ce: sue -as ’ U se :n aLl

of the  Mi cc i  s c i m - r - i  l\ ices ’ ; ec t a h i  ished n y  ~, lu ’  CE is: lo ’ t m s - ,

- ‘ i t o  dec cri ptic: .

‘I R i s  s t a t i0su  is 0.8 ss:ilo u sw i ict  s -ears; : m ~ o:r, the U.  .‘- . i i i s ’s wa’,’ ~~~~‘

1s~~l I ‘e j o i n in g  Ns i t ~~Iuus ”s , M i s si s s i p p i , an’s ‘‘1 j u l ia , I ,  cL- l ana  ( F i - ’ isa : s~ t 3)

in a s t a r m - - w , c t s - ’~ i ’ht reach  U - : ’ t h e  r iver  w i t h  hi~~m ; t -p bank :’ . The m ’ i ’ ; e r ’

channel is adj :ccent t tue  1 i s ’ o~~t -~- r i ~ cHO: ’ :’ ( l e s t , - t I i c c i s c i~~p i u - n K )

it s ’ s t C h e Z .  ~~ ‘i s ’t i f i c i s i l  , ev e c  p i ra l  i e s: the s ’L ’ :t ( s H

t s r ; k .  Nr’ ticsul ’ tc s ’,i c : ; -cr - ’t~’ n’ tti :i.’ ~ s’ t o Y , ’ s - - s - t i- -n i - f I R e  I t ’ S ’S s st ::k

m a  i:Hy ‘H n i - ’ the N ’ s t  - - : i s s : s  v - i t e m  - t .  Ins i-ic the ,e ’;s:”- ’ n s 1 mt ’:’s a rt ’

: ‘ , s - ’, - -1 the N -i t che : ’, — ’s’j J s t ~ i i  i r u , 1 o ,  r ’isil ‘ i t ’ t ’ ;s0 ( I -  ,ts:.b~- s ’  : 1 , 1 ,  , ‘ :u c r e  s’

o- s,:t j :u- ’ ni sust , -s ri;  t o ’ s ’ ::H, r 1 s u 1 , 4 , ; t m ’ i e s )  sic w e l l  st , s 5 tt - ’s sd - i n- u 5 ’ m ’ s’: ’ ;;.

‘i’I;e st s - c-sin be ’l :s, -n ’se;’ ial c r . , : i  : 5 ; ;  of s’u r u - l : ’- , - i r i s the is - I  5’ s- n a t  - -  c l ; : i s im ; e l

‘;‘‘ ; i 1 s ~m ;t is 0. m t ’ s- H e .  ‘:‘i s - : ’ , e s inu a r u a r l  ,1 j,:,; utr ’e t’s - ’::, -cS I - e r  ‘~~0 5 - -

b~~ - °-°~’ 11) 1 , v - i :  5n ’) , 1:1 c i ’ s . Is s o s i x i s r s r ; r r  -1 i u c ~:is’ - ’ - D C  ,L d- , t ,s , 000 :5 ’. :

w ’i,~: -bse rve ’l  on 0,1 1 , , , ; 5 - , - 1- I - ” , s i r ; - ;  a m i n :’ ,u:’ , oS • - , ‘ - o t ’:; on S

, ‘e n t s-ss: ’i -’ -sn ’ 1 1 3 6 .  E s L I ’ - , :i t e l  c e l i n ; e r i t  l -;t i:’- - S u s h i ’ U;” s m ’  1 - 1  :1  5’ . ’ - ’ ‘ 1

— ( , io 
~
‘
~~

‘ - - - - ‘
~~~~~~

) ‘is-c : s i s t x i s ’ , ’ i s ’ , 1, , ( , J -~ ~ m u r ’ I t t ’ • ” ’ ’ ’ — I ’ - ,  , J00

t - r io / day ; sin I min i :ss .i: : , — ‘ - 1 , 000 t -a . : S r i ; . . 
‘

t at  I mi oh s ’  -n 1. e l  ‘ ‘ i i  s’ s’c r’,I

‘rhi;; ; s t ’ i S , l  - n V ats  ‘ ‘ , : S ’ s l - I i c i u e I i s :  i 1 ‘it . t I ’ ’ N t ~ ‘ lu -s I I , - - ,

: ‘ ‘ i m ; ~’- ’ , ~~~ 011 lo - l n w n u s s t r s o s i m  s r  - i s ;  L u ’ ’ T J ~ 0 . i i :  , ‘s ’~’~ ,’ h - -  P s i  a’ - -  : i a-

recos’ - l c  os i m i - ’e i ,h ’ i ’L  ; i r i S , - m’ ::i ‘t o r I -  l b s  ‘ l u - i ,  r - -o~~5’ 1. ’ t m ’  h I S ’  — ~~~ - ‘  • is ; :

1 i  H v  m i s - sh ire-s ri ’ s ’ i i :  1’ - -
~~~

- _ I , ’ , sit u - I  - - t 3  ‘ S h e  s- . ’ , a - s O  ) - ‘I .’ C :

V i c k c t ’ ’ u r e  b i ; s I r’ i- ’t, lv::::) is r - ,,, ,~ s i1 ,ie 5 ’ r :‘ t:’ :t I c  - - - I H ’ - s t  i - i ; , s i n s - , - ’

I ‘ii’ s a t  s-v - i i i s t I : ,’ s ; l , : • i t ’ s  s~’ - n u  -
~ I r i , ‘u. n i i ’ ’ , i - a l  l i - t O I rs
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“tmsi l : l t~’ and data
- ‘ollection procedures

I5 uspend ed—se -.1 i sn e n i t  and ‘bed—mater bail samples ‘,s’ cOe oollecte—i m o n th ly

by the  VXD personnel through Apr i l  1972. S i n c e  b-I sgi 1012 , t he  ‘X L  ess: —

loy s t -; ’ have collected these samples weekly .

I o m i t  samples are taken using a 100—il- 55 5  P—6l :roapl ,s r !- l sc s t - I l  ~~~~

i r s  : - s ’ f e r o m i c c  la) at sampling vert icals  ioc:oted sit c en t r o H O ,’- o: ’ - -  s -cal s - s m ’ —
t i on c  of flow as def ined  by streaimiflow measurements .  .‘ix v e m ’ u i c s i l ’  or ’.

Ssim : : I l s o J ac ros ss  each r ange , and four  point  os,iss,~ los  ‘ir” o t ’t k - - : i  on e t c h  -set - —
I ical ‘ it centrol-I s of’ equal quarters of flow . Thes e ce r ; t m - ~,i~s: am’ -: l~~
c:st’~-i si t 10.7, 1 . 3 , 57. 0 , and 81~.0 ler cer : t  of t l ,o  t ot a l  s - - s ’ s . .  The ;ssss, —

~ie r 1, ’ -cm es - s i ted from a ‘boat from whi’:}; i t  is O u c i - O s se 1 toy cam 1’’~ s - - I

‘ s s ,  -O m a r t s .

: ‘ - ,i— ::,aterial , : ‘us; sj .es  am - c collected sit eac ls  e m ’ t :; t ’  :s i x  :sc-’, r  :
v - s r I  ic -i l ’s u :in i ’ L I t - - l1 ;-J—l ’b III P.5-I— l~- , s so s , s 1cr (-:e, :ct’i l ’ ’ l  i r s  H - t o - s ’  1 ’ ) .

R iver  ,-ststee lus t : i c o n ss ea:ured dail y  : s i r i c - o  j C, i m y  s - i  I

r e - i - I : :  a rsianu ’ ;i l, ’ sss-em ’st ted w in ’ - — w ’ - i , ’ l L  s ’sL~~c 0;0;;5, t - 5  - 5 ,  t m ’ -  ~~~. 
‘
.

H i . ’l: ’s’tv 8~ O r b  ;~ ‘o .  I” s’ -si n 15 I ’-( ’oo ml -~~r 10(1 to lO)il , a , I s y f l ’ “s- ’ ‘L I ,  - so-

- a ’ I-il-s r ‘ t m ’ s - ’ -  ( rs ;i le 363.~-) V t :  u sed .  ‘I ’i.~ d i : s c t s ’ s’ ‘- : s t n ’ t- s . —
ut-a l u c i n u , ’ tIe :’ r’n~~o m i ’ cu m”s ’’ :s I s ’S’’ I 0 ’  ~

‘ - r  t , ’ ’ ’  :U ’s I , ’ i s . ’, -  O ’ t s ; , ’- - .

L a l  -e m ” i tu r y  samrsl .le anual y . :  is

~~O . l 5 . , L , l ,  ~,t.i5’l ~ ’ , ‘im ”,- ’tni sila’s:ec s-;; t i , - - Soil: ~~0 - ‘
- 1 5)5

th e  ‘H-ID . I” i s ’um’ s ’  A(, l j , : ‘ sass. ;- Ii ’ i s i s -  - ‘s s s  - - s’: c . s” t  ( t’-:o ‘ s~ I ~- ; : -

f or c - : t s i r -u t s i t , s Ofl a t ’ - I i , : , : i - l v - ’ -h : t i l l s , t , ’t s H , ss ’ l i : ’ : ’ - r s t  , ‘ i s - I  , ‘s i s i -s s - s  . ‘

t i o n .  P r o c - - l u : ” ’ :  t ’ -~- m ’  both ::ucs” - r ;-uel / -li; : :’eiv ’- 1— :s - -- I j s : --s , s ’ s :” , h ’ ,’:is ‘ t : ; - n

i - i  - j —s: , - i t -  ‘ t ’ l ’ i  1~ ,~~r i  Irs—c i s - -  ar i a  ‘ ,‘ , : i s  s r - H - s - s 5 - ’ ’ [ s w ’ :

a . , ‘ - ., ‘ ; - ‘ i s - - [ ~~ ; i c , - - 1 ’ s - - : — . :- ’d i r ‘~~LHOHO~~~
1
~~- ‘~~~~i :  I ’ l l ’ “ s i -

5’ ’ 5 ’ ’ S V ’ ;  h S m ’ - s~s~ 5, 1, - - :s ‘ 15’ : 1 e 1 - 5, . - , - 
~-_‘ - - : , ‘~~~~~ ~~~~~~~~~~~~~~~~~ ‘

s i t u - I  , - r I .  1 s ’- :sc:o I i -  iss s’ -~- : - r -  l.~- - 1  ¶ - - ‘ l i e  s -u ’ -c~ (
~.l s ’ ( I I  5 , ~~’ 1 )

st ru l S l i t ’  S - _ - t , s s  1 we ig l i t  oS 1 s - ‘ ,,r’-, :  l e  I , s 1 - 1 - 5 ’ s - , n ’  t i
r i  ‘ i s ’ - - I 0.1  ( U n -  ~ ) ‘,‘ - ut I ‘ s i - -I r s - ’ i s ’ ’ s~. w I  ‘ : . ‘ .

1) 1 i : ’ : ’ - - 1 ’ ,’ - -  , ‘ - i i u . ’ ’~~n - s’ c x l  p s I  i ! ,  - ‘ , s ’ - ‘ I - ‘c’ w i :
5 ’s’ - - : ‘: S h e  - u s - s  ‘a ’  ‘ - n ’ S  i - ’ n s  D i ’ ‘ ‘ ni 1 ’ -  i s ;  1 1 ‘ ‘ ‘ ‘ - I :  a a I iY — “, 1
l-e’ ik -r , ‘ s n - I  t b ; s ’ w i  - ‘H I : ’, s ’ - ‘o s ’ I - - I ’ s ; -  i s -  u n’ : 0.1 g
( 1 i r s ’  8) - Ti ‘ is I — C I - - r i  I , : I s ’  ‘ 1  I it ‘ i s ,  - s ’.’ e n m  ‘ s ’ I - - ‘ i ” C . 1’!,- -

w i - l e t s a s ’ ; s o l i - i :  i i i  s - i  - - i - - n i  i s  5 ” ’ ’ -- ‘ I - - I  ‘ a 1 ’ s - ’~” - H
:) .:s it) l ‘ . F l it ’  v - - i ,  ‘ b i t  - C 01 : - sly ’  - l s - i  1 - ; ,  n ’ s ’  - - us ’ - ol - —

1 - i ‘ 1 . -  so - - i n ’ ’ ’ , t o .  - 1005 - I e I , ‘ ‘ :s ,; a ’ - - - I  ( i i  t i  1 1 )
II

- 
-

_ _  _   
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~
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L 
( 2 )  Total sediment.  T h e  clear water  is i’e:ss,,”~”o ’s ari d w a i s t s - i :‘ s- -m

the original sample b -- ttle with-out i-tan -via ,- -or - l i ’ ;s’~ i n ; ’
the sediment in the buttes:: sf the b- -t t l e .  l ee  vt - i  ‘s ,s ~
sediment and remaining water is re.o s - c e -I  t -  - the nie ’ s’e:t
0.1 g ( l ine  5) .  ‘Cl ue s ed iment  a m i d  ress, s i i a i n i ’ v ot e s ’  is tm ;t ’ : ,
washed , with  dis t i l led w :i te r , s ’s--an h- -- t t l e  i ss t  
beaker and dr ied  on an ‘sen at 100 -I . l I e  t ,  t i . lr ’,’ w - H ’ s s t
of sediment and dissolved solid’s is s e c ,  i- - id t t sut t  ne :ima- :
o.000l e (l ine l it ) .  The wei,’ht of sehi ssent I: cc n ’ n ’ t ’ -H,s ’
for the dissolved so l ids  in the water ( l i n e  ‘ € ) .  i - t O t s
per mill ion ( ppm) tot a l  sediment is then c- s- ,~ ,t t s .1
( l ine i T ) .

( 3 )  Sands and fine concents-sition. The Is-led seii:s.en;t L’ w’s, ’i :eI
over a U. S. No. 230 sieve . The ss:aten’ l sil on t h e  sieve is
then washed Ltt~ - a beakem’ :inC ‘vest— lob e - s sit 113 ’ - t - s s ’ t em ’ —
mine the weight Df sand in the a s t s s I - o ’ ‘ - the s , , ’: ‘ - - : 1,

0.0001 g ( l i ne  19).  The ppm oS ’ s; stni i l ’s c s- a - - a t e - :  ( : i s . c  20 ) .
The ppm of the — ‘30 sieve s ize is c s - s - a t e ; :  ( l i n e  2l~ s ’ ‘s-
ane sample in each cst t s ,r in g  ver t icaL ‘- I b i s ’ s ,  s .;; sO ..e i i ’s’
sand is required , the in i t i s t I  w e i , ” , i ’ , ’ is the ::si :s e a:’- s ’i l :- - ’,’~-

( l ine  1).

Re- I— s ;; at cm - i s i l  p a r t i c l e — s i z e  sisal ~l ‘ 5’~~~ True  e n t i r e  ;s ’irs : l - - e is 
-

re:no’re I i ’ m’ SO the c~~ :;pie h ; tt l c  so,; ~i - [ s ic ~i I a an’, .-o ’er ‘~ I 110 ;
‘

.

A f ter  the sars ’srol e li st ’s ,  cooled , :i m;y s i e ’l ’e ’a t. 1 ‘- s ;  o S  
~

- -
~ 

s t  is  I es I a
hs  -ken up w i th  a w, sudcn  p eat  l e .  A rep r -e ::sos ;t ’ t t i ’ ; ’s  .s a s : h - i e  i s

[ st a ine d  by divi -Iini ~~, i’s~~~f l ’  a .s ason— ,e ;;rs it s ‘-s ’ • ‘bate a s s - ’ 105 ’ the I
soarsipie to be s ievc , l  l e p e r ’s I . ;  - - m u  t I 1 5  r r : s i x i s ’ , :;s ’ I - s t  m o l e  Size . C l u e
s : imns le  1:5 lis:ite-I in wei tti t 5~~ t h i s, s; ‘ s l O t ’ in  ~ to ; :s,tsO ‘seso is

- i v t s r l o s i - I e d .  The l a m - t i - O l e  s i ze s  is’ ’ S 5 5  s t i ” & t  e m  ‘s-v ~‘ s i c i s - ’ L I t -

c - s i s s : p L e  in  a ned -a ’ U. 5 . N t ’sn i s i m - -l  sbas y t- ’s wi t ,h - [ t ’cs ’e ’ s, ’ i r ; ”

‘p en i r ’ s - t ,  U - - i - - to U ; t t or si , a r t  a Ly~- i c s H  s - s s - , ‘ - s - - i - i l  a; si o’ s i i  1 ~ ‘s -

r s , e ch s i m u i c s t l  s i e v e  - ‘ h i k e s ’ act I : ; i u s tk - ~~, 1 ’ :’ 10 ‘ s i r ;  w i ’ s ; ’ ’, - - - es ’
i ’ l s i t e  ‘ s m ’ s  the top -am -al a pan - ‘n i  i i , - -  ‘s - _ I t  -so : , ‘i t ’ ’ s e s iL t ’:  in  sb -
mi s- ,st are : 1 ‘I i i n .  , 3/8 in .  , sto u t U.  ,~ . N s . I’ , 8 , - s - , 20 , ~0
sO , 50, ;~0, I fl , 114 0 , s i : u - j  200. ‘Ihe s ’ , ’ ; ’, - - : ’ i ’ t ’l s’ - - ’, ’ H ’, , ’ ; s s ” t ’ s ;

a i- ,-ve is wei  ‘l i t  t -  - t h e  nearest  0.1 s i t s - 5  5’ ~~~~~ s,  : ~~ F, :‘ s,
(Fl ‘:;s’e sib, ’ )

i s i , s t  rs ’ ’ I - u ; ’ S 1 -  ii j s ’  ‘c I s ’ ’ ’ ,

‘ ‘lie -lo in - - I  -a” ; , 5 e5s t I ss  • ~,~:-: : , Psi , ’ t i ; - sas.i - s ; ,~ 1 l - I  i t s ’ :‘ s ’ ‘ ‘ - i s - ’

5 _ le nt. I t o  ‘ I ,  - w i ne ‘ b e l l  ‘is , l i sA 1 ’ s  s’;; - s ’ s t _ :i St C m ’ ’ ’ ’ 5 ;  .s ‘‘ .5

-c - I i s .  ‘ “s ;~ ‘ ‘ I , ’ ’_

‘i .  D l s c h t s t : ’ ’ ’ ’ .  ‘ - - ‘‘0 ‘i t ,, - IssI , C , si l o  ‘is I V’ s - ’ :  - ‘ ‘ I  - - s _ _ s 0 - - s s 
• W’C ‘ - s ’ —

s r - s r  “ i- SO e ‘ - - 0  1 ru , i n t l  t ’ s’ ‘s t, ’h . 5 s i - r u :, ‘ I . - - ‘ s  cc  ,s. - ‘ ‘ 1 : ,
s - -s  : .  arid v-c I - c i

1 .  - .oI~~~’:- , : . H , H - : ,~
’ - .- ‘ s

_ i i i , - i - , : t i n ’  —in n w O o  ¶ - ‘S s , : ’ ’ sO t ’ u s ’ - ’ - ,
- - - - 5 C n ’ i’ s- s -s o t ,  I ‘ ‘ ‘ t he ‘ ‘ ‘

~~ i s ,  ‘ , s ’ ‘ - i s , : ” ,: Ic  i - s - N • i : ;

‘i i

~ 

‘~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --
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; - - ; : ; t — , s:ims , m - ~ t.’ - c- : r ’,c e r st r a t ions  - f  sand and f i ne s .

C .  Bed—mater ia l  samples. Locat ion , date , air and water tessg’-es - ’ t —
t ires , ari d for  each ver t ica l  at the sampling s t a t i o n , wei ’rst ot ’
material passing and weight  em ’ material retained on each; sieve .

These data are then processed using a computer progranu that calculates

sediment load and provides a printed output.

The data reduction program determines the suspended—sediment
lual  passing the station by the following equation:

SL — ~~~~ <~

371

where

SL = suspended—sediment load passing stat ion in tons/ day .

SS = suspended—sediment concentrat ion ( ppm by w e i g h t ) .

Q = water discharge ( c f s ) .

Data reporting procedures

ilst sediment data have ever been published for t [;is  st a t i  sn , but

these data will be published some time d u r - in g  1976. h5ieus’e .‘a i  is a

tabulation of sediment and discharge data for the water yesis ’  - i ”

provided by the VXD. Discharge data are published i n Ret’erence Ct- .

General information

Sediment data collected through 19714 wil l  be publ ishe. l  5 . r ::e t I s t s ~

dur ing  1976. The VXD plan s to install the neces ’sam ’y i m ; s s t r’ : is5”,; ts s tl - :. t~ -

sn-at itor r iver staee and meteorological parameter;; si l t n t - - t n ’ a n ; , s::: i I t i , ’: ’-e

,ls i tsi v i a  ‘so s i t e  I I It o  to a ‘n’ - unsl s ta t ion at V i c k : ;U u ~’ ’ .

A l t  i t  i - s r i  in format  i~- -rt on this stati-tno -sari be ‘bt stlni’ - [ Cs, -s’ s V .  ,‘

~~

s’sn ’s : sy  l lnusHsuees -  Di , : 5 , i - i c t , Vick : ’b :is’ ,’ , P ~L :tni - -- s , .  - “ ‘ - ‘ L I  - ‘ i i ,’ V I c k , sl . s ’ , ’ , 5P

-i - )  I~0 I .

i’s155

~~k , _ ,  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



, 
-‘5 ‘ 

- ~~~ I -
~~~

~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~ ~~~~~ 
)~~~~ J~~~ I ~

j  ) I~~~~1-? g 
-

~~~~

~~~Y ~~~~~ ~r!’f) ,J / i~k~~ ~34 ~~~~~~~ ° 
~~~~~ 

, ‘\, ‘~ 
li~ J~ // a! : ~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~

~ \ 
~~t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ WI f .t4fr~,LOUJSIANA 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ / ~~~~~~~ m
40 

~~~~~~~~~~

“ 

\ ‘
_ %  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~a~ 9, vt,, ~~~~~~~~ ~ bo~’~,\QJ7 ~‘ “1’ ~~~~ — .- “~~dai~a~ - --- -‘ - 
- ‘

~~~“ .‘- 
-- - 

- 
~~VI ’~ A(~ A CA LNG P T M,~t5 

~b~~~~~~~~~~~~~

4 

4

‘5 \~
-
~
“
~r SED!MEN TSAMPLE , .,

~~~ - -
‘ 

- - “.\ COLLECT/ON STA TION’’ 
~R “~~~ BULLET IN BOARDS-- - — 

~~- -
~~~~~~ 0’ 

‘ , Show ing Rive r Stage ~~
‘

~ 
- ‘-J, 

3

. - -  ‘ “ a ’ ’  
~ o ~ , ‘ Natche z Harbor ‘ - A 

-,, ,-o ” 4 ~~ \.u rr,. t~~~ ~~~~ 

~~~~~~ 
~~~~~~ 

- 
.. ~~~ ~~~~~~~~~~~~~~~~~~~~~~\ ‘

~~~~~
—

~ - 
, ~~ -

, 

MISS(S~~~pph~, ~~~~_
~~~

- 
— 6G.~~L, ‘I’ ~~. ,~~ 

‘ 
~~ 

‘
~~~ ~~~~~~~ r ‘ 

- 

T 

_ 

~~~~~

~~, ~~~~~~ - ,~~~ . —

_ _ _ _ _ _  
0 1 2

Figure A60. Site location It i- N sit ,che ;’ , 5~ 1 s s iss i p~’- i  , ‘0 ‘ s1~sample collect i n  station (Source: ~Iri~ ’ N . 38, Fiooo C - si—trol and Na-,’igsit i- ni ~‘Ist ~’s of the  I-Si ssissi ii ’j Ri ta ’s ’, ‘- I i s s j , s—sippj River CssrSsrs ; j ssj - :t , VjCksb~~-,’, Missis’si~ ’1~ , 1-113)



- -_ - -- 

__~~~~l~~
’__

~
’_’
~~~~~~~ ~~~

-_‘ 
- ‘-..- -m~--~~-——-- --

SE.DIM~tMT ANALYSIS
Stree~ Location Station

#4~~G.’ss.’ pp.’ ~‘-‘ r’eir

5~O-S4 
_ _ _ _  _ _ _

Date of Observation Date of Analys is

-
~~~ ~~ Oc~r %C~ 1 

~~~~~~ ~~t,Ji. ,’ ~Saaple No. 1 2 3 Ii 
- -

1. Tots-i Wt . Bottle ~
- Sample 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _-
2A. Wt . Bott le 

~3 73 ~ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

3. Total Vt. Sa,aple (l-2AJ 
~~~~~~~~ 9

14 . Wet Vt. Sed. + Bottle 3I~:14,~,5~ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _

28. Vt. Bottle 373 0 
_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _

5. Vt. Sed (14-28) 
~~~ / _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

Dissolve Solids ( D . S . )

Beaker No. 
_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  -

6. Wet Vt. Sa~~le + Beaker jq~ g. c~ _ _ _ _ _ _ _ _  _ _ _ _

7A. Vt. Beaker (0.0) ‘f~h3 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

8. Vet Vt. Seaple (6..7A ) (1Cf . ~~ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

9. Dry Vt. SaEple • Beaker 439 - 33Oo~ _ _  -

lB. Vt. Beaker (0,0000 ) 439 , 3o)~~~
10. Dry Vt. Ss~~le (9.78) 

_ _ _ _ _ _ _  _ _ _ _ _  -_ _ _ _ _ _  -

U.. Vt. D. 5./Gm. in Solution (if) . O00~? . 3 9 i.O 0O ~ Oo~~~~~~~~~~Ooo

Tota l Sed intent 
_ _ _ _ _  _ _ _ _ _ _

Beaker Mo. 
_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

12. Dry Vt. Sed.& D. S. + Beaker 
_ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

13A . Vt. Beaker S~, 5,?,Cc’S _ _ _ _ _ _ _ _

14. Total Sed .& 0. S. (12-13A) o.s5’77 
_ _ _ _ _  ____, ,~~~~~~

15. Correction for 0. S. (U x 5)  004 ‘~ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

16. Vt. Tots). Seii. ( 14-15) c - ~ ~.f’ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _

17. PPM Sed . (if) (1 ,000 ,000 ) ~~j I _ _ _ _ _ _ _ _ _  ________ - —-—-—- — HSand Concentration

1.8. Dry Vt. Sand + Beaker 5/ , SS (‘I 
_ _ _ _ _  _ _ _ _ _ _ _

133. Wt . Beaker ~~j . ~~~~~~~~~~~ _ _ _ _ _ _ _  _ _ _ _

19. Dry Vt. Sand (18-138) ~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _  ~~~~~,, ~~~~~ _~~~_ _ _ _ _ _ _ _ _ _

20. PPM Sand (~~ ) (l ,00O~o00 ) _, _~~ ,,Q4 
- ,,,_

~~~~~ 
j

21. PPM - 230 (17-20 ) i’ ’L, ______ T _ ,

~

, _
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SCR~~~ AN ALYSIS
Soils Laboratory , U. S. Arty ~igineer District , Vicksbur g

Date 30 C-’--r /~ i~

Dansite Station 4 )~4—i,,,-i (,
M- ~~~~-~~.-~~~~’: 

e.’ v~i’ r-

Location AaS 3’.LC e~~. 1 A’(,’~~~~~__ Depth - :

Dish No. M— 4 
____ 

Total Weight of Santpl e ~“1o .~t Gra nt s

Tyler U.S. Std. Opening Opening
Sieve Sieve in in Weight Percent Perce nt

No. No. Inches mm. Retai ned Retained Finer

1—1/2” 1.5 38.1 
___________ ___________ ___________

3/4 ” 
___________ 

0.75 19.05 
____________ ____________ ____________

3/8” 
__________ 

0.375 9.525 __, __LLi±i!_ _
~ __________ 

‘j ~~ -

14 # 4 0.185 4 .699 3 - ~2. __________ 
- ‘.3

#8 #8 0.093 2.362 3- C) 
________  

~4(’~ ,5

#114 #16 0.046 1.168 j 
~
, - 

_________ ~~ L . S

#20 #20 0.0328 0.833 _j
~~

,
~

_ _________ 73 
~

‘

#28 #30 0.0232 0.589 g~ 3 _________ __________

#35 #140 0.0164 0.417 ~~~~~ 4~,,,, _________ ~~~~~~~

#48 #50 0.0116 0.295 .~j , .  _______  4~~.3
#65 970 0.0082 0.208 (c 4

~~~,,,.,,,. _________ -

#100 #100 0.0058 0.147 ) .) ., -~~ - 
_ _ _ _ _ _  _ _ _ _ _ _ _

#150 #140 0.00141 0.104 
~~~~~~~~~ ________  ,,,, ~Q-4-

#200 #200 0.0029 0.071. C)- 5
’. 

_________ 
0. I .1

Pan (‘- I  
- _ _ _ _ _  

()
Remmrke: i c1,~i-4 -—— -

II~( Form 129
17 Jul 62 (Rev)
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Figure A63. Summary of suspended—sediment measurements , Mississippi

River , for Natchez sediment sample collection station , s~ater year 19T3— ’t~4.
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Miss i ss i ppi R ive r  at WI: i & ,  T • n e :  t~

:~t a t L  xi i d en t i fi c a t i o n

51083
~~ ency st t ica dn .: 05318500

Lat i tude/ i -Dn ~~i tu  le: ~~O320/913815

A~ ency re p ~r t In ,~ t~ ~WDC :

River mile :  125.7 ( M i l e  0 is at the sex~flue r i ce  o: the M l s s i s sU p i

aad the  IhI D r ive r s ;  es t abl i shed  by t h e  7E in 1930.)

:ite se s c r i t ti ~ a

The s t a ti un  is en the  cen te r  span ~ i ’ t he B :r .. i r ~et a

ha iirua d  bridge , 2 .7  mi les  Jewr . et r cwm 1r~ m h~ ck t n i  Dam . 5A

in ~)n a , Minnesota  (FL - are A 8 2 ) .  hetweer.  the se :Uer it  ::a m p i i r a  : t i t  i

and L ck and Dam ~o. 5A are series ef see I : ass  ; r i  L i

l e i t  ( W i s - c  sn5in ) and r isht  • : ~nessta)  bank s the r ive r .  in a i si  I n ,

there ar ’ :u ur  sisaL marinas , a c sesercia t  dock , a r e s re i tisua l  S it e

v i t h  a t) ::lt i ’ j r t , and a l im i t ed  ara cr it  i f  ssbs~eree-s  bank - te : t i  -r i .

The s tr e a sb e  i m at e r ia l  is sand , t he ch~ :~~e g r a r i e r i t  is 0 .o  ft  ‘i s Le .

The c i s e h a r- s  at I sa  a:. 1 Se ~ia r i  sta~~es is a f fe c t e  t o  s : ~e :x’ : t

by i lat i a f r a  a~~J i  a t i ’a - I L s I s  ar -i p a-e r : l a nt s .  Fl. s i  :T a is i s t

ma t e r  i i~ y a ~
‘
~~~‘: :te by art i  f i  s al st sass . The I i sch: :  s-as . i s r~ as t h e

r - er L J  - es r i  ( u un e  1 92d t -  t he  r eseat ) i re : ‘s ix issss  — ~~~- , 000 s r ’s

s e a r .  — ,120 c : ’. ;  i: s i i::: :~ — 2 ,520 - i S .  r a t , a . ;e d i s e : i t

• ~re ava I I ab Is .

‘ t t t i  51 cmi ’  ri b rgic’ u. s 
_____

I b i s  s ta t ion , a — ‘ s water— -i~~i ~ty  ‘- b a L i r i .  was a~~

as a se i n t i t  s tri I s  I e L i  ri st a t  I xi sy t~~ ’ IL- ‘ i r i Je r  t i r e  h a t  ‘ma

d tr e s i a  sial. it’; dcc - u t i l .  in s  ,. t s~~r’~ ( : ,~~, :,h ) r ’ - s r : e . Ia ‘ cL i- e r 197b

‘I t h l v •31i r e n I e - ~ — .:e i : , e r i t  5 LrSt ’ , Si : were taken in s -a~ x : , : t i  ‘ :r  w i t h

t’; .me :’ s ’ .

In  ‘sp tesi l r ~5, the sL : r t  -x ,  was c ‘x r v e t e - ~ t. ’~ • t ~i • :  s e i  i r r r r ’n t

- , h ’ ’L ’:i s ’ a i  x i  i r i - I ’ r ra t t  I h i v e s  1~~r i y ,  • ‘ t ’ 1 i ’ . : ~t tn I i ’ s t i e ;

r sr ’ s . .  ~r s: L i x ”  st a  ry is t~ :i i t o r  r a t ’ .: :‘ , :e i ‘ : r t ’ r t  i

A~ “D O

~~~~ •iiiiii~L—:~ -
~~
. T ’ i ii . - - ~~~~~ ~~~5~~
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and erosion wi th in  the  river corr idor.  The M D L  M in n e s o t a  D i s t r i c t  i s

respons ib le  for sample collect ion , data r e du ct i o n , and data  T u l  ‘I icat I - n .

The IID’ ~D Sedimentat ion Laboratory at I o wa  C i t y ,  I OWa , ha rm flcs  a n a l y s i s

or ’ sediment  samples.

Sample and data
collection procedures

Daily de p th — i n t e ~-ra ted suspended—sediment  s a s i - J e s  are  t a k e n t  by a

paid observer dur in ~- the open—water period and on a w e ek ly  bas i s  du r i n i s

the w i n t e r  months (Pe ce r s l ’er , I :~nuax - ,’ , bel ru: i r ’ ,’) . A del t h —  i r i t e ~~r a t  ci

suspended s d l . r i i e n r t  sampler , lid D— 1 r h , is used t s r  sar:rj i 1 n 1~ . Tiie i — i L ’

s’sn i ’-ie r i s - .n u i s l - e nr ded l”i cabl e—and—reel , w h i c h  irs : i t t t j 5 ! . i ’ I  to the  s e l l . —

ment shelter  on t h e  r a x i r o a l  U t ’  1 1 - - . The l U l l  ;“er ::orrn ’s l make  . ur: ; c n r r t u —

sediment  mear ur s r : t e r r t s  us i r x ~ : ‘ l t i ’ I I — d i s c h a r g e — I n c r ’n:l ent t  r: ’ ti to ds  to es tat—

l u s h  a ~ ot ,’f i ’ 1 c i~~r it  to I - s  ap i t i ed  to the observer ’ s :‘insle s amp le  (B e !’ —

erence

A lid I e v — ~ -r n i t h  bed—load sas r l - l  ‘ ‘i’ Is used t o  ,l :t e rm i na t h e  l’s I I

The s :unl’lcr w i t h  sed -i r : ienr t  t r ap  his~ fr -  lowered to the bed of the  channel

: : r I  l e f t  ther e  for- 2 mm or loneer , dej ’ cr r d i n i ~ err t ie ’  l’low cond i t ions . s

‘ ‘si h ’ ’~. ‘i bed— load 5:5’ : 1 .  r J ’~~f s  i s  repeated at 10 to Dl cin t s  m i e n : ’

the i t , rear s ct -e r ’ s  sect ion. From t h e  :cu , ’u r ,t ,  s f  r r ’Lt ’ ’x - j a l  t r a i ’t e l  I xi t t x s -

l”p , 1 r a t e  of t u d — l o a l t r r ’ t n r r ’ r , ’rt Is determined as d e s c r ibed an t  Ii i’ ‘ D’ rt ~
l u :  t ‘ ‘ti l ’ s ’s ’ ’ las ’: ’ .”

levct ’a t  ‘LSe!i ’ i es I t : i v ’ ’ coil c t. sI ‘L ’e—L ’ I ‘lit d i s t : L  in the vic  m i te

O h ’ i~ I t i O t l L si nice I ~h ’ d”- . M i s ’h r a r t ~e r r ’e nr l s  date to Jun e 1 018 , and s I ni ~’ ’ “1

~ ‘r r ’ s h 1 )37, 1 i s - d i n e ’ s have t a n  c e mJ ’u t ” l  u s i a -  - a , m— } : e i s h i t  - I i f f ’:’ e n r - ’ ’ ’ , ’

of  Ui i r :  ( 1 ~~~~~~~ 
, ‘:ti ~e and an awc ii I ‘ i i ”;  s a c  in  f ,} 1~ tai  lwat sr’  of I i ’ck a :

‘ “is h ’ . 5A ( t : L  j le ‘
~
‘ “ ‘

~~ i)  . i l r ~ tsi~ x i i ’ i t .  i o u  t e l o w  i i  O s  the  mt , - i n r ’ ‘ru t

r ’, c ’ i’d I u~ — dc v ices used ‘ i t , W I nona :i,nd l ock  a n t  Pant he . 5A since  Li : ’

l ” ’ - i n n i n ’  of’ the  p er iod  of r’ t a ’ord : iu l , l t h l ( ’ ’ i s , ’ r l - ’  I s : ’ n’ ’s j ’a:s lb i t :  fo r

col lect .  i r r r ~ these d a t a .

l’ v r j r ,j  I e ’a l i ty 
- 

- ‘ -v i c e  P s i

• ‘~ i ’ i s ’ i f l J ’ i H i v e s  ‘ tnu’flis - ‘I i

I h’(h — ~l ~1’~ ’ ‘,‘,‘ i rr ’ r r ’ t  ( ‘ i  icr ‘p’ . i )  U ‘ nr xa ’c - i ’  I l i e ’ s’i e ’

_ _ _ _ _  
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Period Locality Dev ice  U sed

U. S. Weather Bureau
(now National Weather Service)

i i April 1919 — 1928? Winona (mile 725.9) Nonrecording gase

10 June 1928 — Winona (mile 725.9) Nonrecording ,~ade
15 April 1931

16 April 1931, — Winona (mile 725.7) Nonrecording ~a~e
12 hevember 19314 I 

-

13 h vemb er  19~ i; — Winona (mile 125.7) Friez continu a:’
present water—stage recorder

later replaced by a
I’tevens A— 35 r e cor d e r
(ab :mt 1955)

31 March 1937 — Lock and Dam No. 5A Freis cc ’nt in ’.t ‘u s
present (mile 728.14) water—stage r e c ed e s

later replace I by a
.‘te”,’eris A—35 re’s roes
(about 1955)

1972? — present Winona (mile 725.7) Fisher—I ’ r ter
and Lock and Dam automatic di,sit:i i
No. 5A (mile 723.14) rec-ir iers

CE St. Paul District

1937? — present Lock and Dam Me- . 5A Itevens ,‘i— 35 water—
(mile 728.14) stare recorder

Laboratory sample analysis

Samples are analyzed to determine suspe r r l e d— s e i i m en t  c -neentration

and par t ic le—size  d i s t r ibu t ion  by the U I I r -  i a b ’r ’ater’y in lewis ‘ity ,

Iowa (Refe rence  ib ) .

Data production procedures

Sediment data are reduced by the B a s i c  Data  dectien , W a t er  Re—

sources D i v i s i sn , USGS , It .  Paul , Minneso ta .  C- , r - l puta t ions  ‘ ‘I suspe r l  Ic l~
sediment load are made using flow data and the cuxa’entrati ’n data in

accordance with the procedures outlined in het’erence ic. Be-i load

(tons per day ) is computed as follows :

BL — 
BLO ‘< CBW x 214

— 
2000
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where

ill  = b e t  LI ) ‘Sl ( t e r r e  I , I ay

IlLS = l e d — i -  ad sedi”rr ’rtt (I ‘turd’ : ) per h as to! ’ ’. ’ sit of ‘han : ro l
b- t t ’~ w i t t i r

= ‘tat width -ef ci~an u r e s  bot tom ( :t
= caries scion frur:: hours to las’:’

2000 = conversion from pounds t ’ t- :r~s

There re re ,

TSD = BL +SL

where

TIP = t, - ‘t - : i i  sediment discliarf,e ( t ’n s i ’ , iav )

DL = su sp c n i e i I — s e d i ; s en i t  t~’md ( t e n :: ‘ day )

D: i t ’ i r ’ei’ort ins ’  i r ’  cedar s’ s

d e , i i r s e r i t n u t  i i s s h r a r s e  lata are r ep or -te l by t In ’ Pas i s  H a t : r  ~~5

L I  ‘a , W ate r  Resources D i vis ion , IJ :’-J: ’, DL. Pau l , ‘ l i r i r n e , : - I : , am I r,~l ,

p u b l i  sla t in Re fe rence  37. A sample ‘1’ these d : , t ’~ :‘Jr  t h i s  s t at  i a i s

n t available.

When the  data are a v a i l ab l e , sepa ra te  hr e a 1 i r i , ~s w i l l t ‘~-‘ t ’ : ’” ,’ r e - I

f r  suspended sediment , bed load , and t o t a L  se 1 isr ’ n : t  r U n  ‘ i r a ’,’se 0:1 :1

d a i l y  basis .  In add i t ion , the da t a  w i l t  be st i n  t l ~~ h i t  i , ,, m’ ~ i i ’ ’

Data Dt ~’ra,~e an d R e t r i e v a l  Dv st e m  ( ‘
r TDI’Di ’ij ’ , ) ma i t h e  ‘ n v  j ‘ :s’ ,~’ r ,

Pro t ec t i on  ‘ sen cy ’s ST0RET Dvs t cnr r .

Disi’hrmrs’o dat a  for this station are  isIs ’ rsnl ’ i: n h o t it , De ”, ’r ’ ’r , ’ ’ ’ , :

and ~b.

Gener al  L n f o r m r L t  i ’nr

Although this station has only a sii ’r t — t e t ’n n r  ~e- l i r’e’n S ‘ ‘c’s r , it J
will c art inue to ‘l ’r ’atc  ‘sr a long time t~ i p u ’ t  of the h ’, ’ .11 ‘ID ‘c r

Great Diver I I t a ly  ra ’c, r a r r r s .  It : n l i u r i i - l  I t ’ - v i l e  ise ’’r 1 ‘ l n t t ; r  Dri

sediment l ists I a this reach ‘1’ the Miss i ‘sm i U I  II l e e r ’ .

I u r t ” ’ r r r r a t .  1 xi ‘nt this station ‘rut be ‘ ‘b t a in e ’l  n ’ s- r n , : U. .
‘ . ep-irt —

merit of the lnteu’ i ‘r , Ge,rl, ’ejcurl hires’s , W :it ’t’ l \ ’ r - ’ i r ’ ’,’ . : D i v i s i o n ,

ATTN : Basic P t  La ih’c t- i i i , Room I 0 ‘1 , Pest -2:’ t ’ ice P i l l  I i  n ’  , . 1 - I mu I

‘tn n r r , ’ s r ta 55101.

-
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SCALE IN MILES

! 0 I

Figure A82 . Site location for Win ona , Minnesota , sediment sam !’ e col le c-
tion station (Source: Chart No. 136 , Upper Mississippi River Navi gat ion

Chart s , U. S. Army Engineer Division , North Central , Ch icago , Il linois ,
1972)
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Missouri  River at Hermann, Missour i

S t at i o n  iden t i f i ca t ion

OWD C N o . :  CE, 514659; USGS , 66939
llenicy station N o . :  CE , 11; USGS, 069314500

Latitude/longi tude: 3814236/912621

Agency report ing to OWDC : CE; USGS
River mile: 97 .9 (Mi le  0 at the confluence of the 1-Pissouri and

Mississ ippi r ivers;  miles 0_1498.14 established by the CE in

1960, and upstream from mile 1498.14 established by the CE in
197e .)

Site  descript ion

The sed m€ ,t sample collection and gag ing stations at Hermann ,

M i s sour i , are at mile 97.9 on the Missouri State Hig hway 19 Brid ge
( F il u r e  A 3 3 ) .  The lef t bank is a fert ile floodplain that is cultivated
extens ively . A l o ng  the right bank is a 70—ft—high limestone bluff ; the

area above t h i s  bluff line is rocky and top ograph ically unsuited for

ni gn-icuitural activities. Protecting both banks are series el ’ spur d ik es

at var ious angles spaced approximat ely 500 ft a l’ :tu ’t . These dikes are

built of  L imestone r i prap and are  30 f t  w i G ’  n i t ,  the bas s. B e t w een  mile

L C d . 0 and, m ile 101.0 a i ’r n g  the left  bank is ripra p revetme nt . There is

ni  s i gn  i t ’icant amount of hnu’ 4 -’, e t rn i l ’ !’ i i ’ in  t h i s  reach of the r iver . The

nearest downstream docks t ire n i t ,  m i l e 07. 8 rui d u n i t e  ~~~~~~~~~~ and the nearest

upstream dock.,, are at the mouth of the G r-tsc onni j r ’  R i ver (mile 1014.7) roi l

at Chamois , M issour i (mi le  1 1 7 . 1 ) .  R i v e r  i n d u s t ry  it; 1 i n i t i a l  pri ra ’ i pri n ly

k I >  I a t  i rig I ’r t , ’ i i i  t lea  for sa nd , grav e l  , and fuel a .

The t n t  na’ nu nl ” r - l material c at s I .: t s ’ i t ’ su i t , n u r ’ J  t h e  n q I ~~r~~x i nir n i t  t ’ chan-

nel 4.~radi  ent in t h is  r a n c h  si ’ t I r e  M i  t n - m r  I R i v e t ’  is 0. ) ID — n i l  It ’ . I’ l ow

has been par t ia l ly  c c i i !  r’ i’l I ‘i by Div in:: Pit i nit I ron s ince  Ju ly 3 55 .  The

an t I  1 : - a l . st r ’ ’ ’ ’ u n t ’ l  ‘w and sediment l ads n it ’ , ’  n i l  : ‘o nt t ’ t ” ’ ’t ~‘,i t - y  nu lne r enr : :  Kan-

sas Rive r  ltnt ~~in  d i v e r s i o n : :  ( t ’ ’r i r r i g n i t  ‘ ‘a )  a n t i , -~‘ n i t r ’ l : : t  r i t , ’t , i r i ’ : : , t~~~’

un nnt , I ‘a ’ I ty 0 1’ whi cli became e h t ’ r n t t  lanai I~’ ’ we~ ‘ x i  1 Ot ’ , ’ n i n i l  I Qi ‘ ‘I , The tabu la—

t ion be l w  a ummari ~~~~~~ t h i s  I i  . :i ’ l r ’ i r g t ’ : :  and nu ~~ ’eii ’b ’ , l— ~~e !  I r r r u ’ n r t  I i ns!:: for

A. ’ . 5
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t h i s  st at i o n  for -  t h ree  periods : ( a )  beg i n n i ngs of periods of record—

l’- t p p  (
~ Sr i  ‘1 an’ i : ’r  to  control  by i n i ~T i n 5  Point  D a m ) ;  ( b )  1956—1969 (tran—

n i t  i ’n:’t l I - e r ’ i o  I of construction of  C’~v i n r : n  Psi nt Dam and the various

D a r n , ” :  D i v e r  ‘t in  contro l  ,n t r u c t u r e a ) ;  and ( c )  1970—present (per iod

‘ l a o ’ - t h e  K : t n : : n n t m :  River B as in  control structures became operational): I -

I ”  n ’i3 I Maximum Mean Minimum

Discharge , cfs

— l r55 676,000 79,500 11,200
— lo( 14oi,ooo 70 ,800 6 ,210

1 1 ,”) — r t ’e. ’ s ’tr t  1489,000 119, 100 16 ,500

Iu spend€ ’iI— Sediment  Load , tons/day

I Dl- -) — 1055 8 , 3140 ,000 (:r 3 ,200 10 ,120
— ~ t~1o 14 ,5 147,000 270 ,100 503

1 t
~ ’0 — p t ’ t ’ scflt 2,970,331 275,100 3,118

S ta t ,  L )rt chronological record

“ - t i .  s t a t i on  was established ‘by the CE Kansas City Dis t r ic t  (KCD)

~‘n 1 ,\‘s a,i:nt ,i ) t iil to moni to r  changes in sediment loads in the reach of

t h e  ‘t i s s - ’m r i  R i v e r  ~r io r  to , during , and a f te r  construct ion of the

er r’ i r i s  r r , :tre ,am - t r i m : : . In October 19714 this  station was made a part of

the h’ it U ’nn a l  D~ r unt :lualjt’; Account ing  Network ( NASQUAN ) .  Sample collec—

t i nt w: , , : t I e  r e : s u ’ r r s i h i l i t ~y of the KCD prior to 1958 , and since that

n it- ’’ , ‘, I r t ’  : a J t i p lus  have ‘been taken ‘by personnel of the USGS Missouri

istrict. , nLnn n; ’le l it-oratory analysis was handled by the KCD Laboratory

r ’r nr r l  t ir e  Is ’s ’  i n : n n  i m n ~ of  the period.  of record through May 1973; since May

I ’ l l ’ ;  t , j t ,” ’V M I : : ,  ‘un River Div j sion  (~~~D) Laboratory i~~ ~~ aha has ann— I’
l:i , n ’ l  the  s ’ l i n ” , ” n r t  samples. Pita reduction and dat ,a  publ icat ion have

‘ ‘ ‘ ‘ n ’  t h e  r , ’ : ’u ’en: ’ I b i l  i t v  of ‘h e  P C I )  throughout  the per iod  of record.

1 i’ n i ,n - I I a
I ’  ‘ n t  I ‘x i  r’or ’~-

I ye 1 , ’ : - ~ 1:_ i : : !, , ‘ s r i ’ ‘ “ I  v” r t ,  I cal samples are taken nit least once ni

w ’”k .  ‘‘h “ c’in ’ : n ”Ier i s  mount ’s-I our a mobile crane . The r.1’aciurgs between

i t t ’ ’ v ’ ’ n ’ ’ i ’’t  c a re  ‘ - -n t : i i !’ ’ I fr om I i  , , ‘ }r n l r g e  unrena urement a  taken pr ior  t i ’

s’ i r n q - I  i n s  1 /  ~~ t~~n - ; y .  ‘ l i r e  v , ’ n ’ t , i c n i i s  pass through centroi ls ot’ are ’in’~

A , P’

-“ —, ‘ 5 ’ —  —,-‘-- ‘— — — — —  -‘-5-’ —.5-——- ‘--‘--— -——--—“--——---“.“ —‘ -‘--- ‘--‘_-‘---5-----_- 
I -~~~~~‘~~ ‘—- -- .,.,.i



-_ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘ -. ~~~~~~~~ — ‘ ‘ ‘Li~~~~~

that pass an equal discharge (the equal—discharge—rate method , see Refer-

ence l a ) .  During periods of higli  flow , as many as two or three samples

a week are taken . The KCD personnel collected the suspended—sediment

samples from 14 June 19148 to 1953 with a US P— ) 4 6 sampler and from 1953 to

1960 wi th  a US D_ 1i 9 sampler . D u n - i r i s ’  the winter  periods r -rior  to 1960 , I 
-

where ice interfered with the sample collection , some surface graD sam-

ples were taken in place of the depth—integrated verticals. In 1960, the

USGS Missouri District personnel asnsurned responsibility for sampling and

continued to use the US D— 14 9 sampler unt i l  1967 . Since 1967 , the US

P— 6lAl sampler has been used to collect one—way (descending  t r i p  only ’)

depth—integra ted  vert ical  samples.  In 1972 , the US P—6lAl sampler was

f i t t e d  wi th  an adapter for quar t—size  plast ic  bottles . In add i t i on ,

since October 1972 , the USGS has ‘been using the US P — D i A l  sampler to c c i —

lect monthly point—integrated verticals with five to seven points i’~ ”

vert ical  for pa r t i c l e—size  analysis ;  bed—material samples are taken at

each vertical wi th  a US BM— 5 1n sampler . These samplers are discussed i n :

Reference la. Since 1963 , temperatures of the samples have been mea-

sured. Collection of monthly samples for analysis of chemical and D ie -

logical cons t i tuen ts  began in October 1969 ; pes t i c ide  sampling l egn tn ’r in

October 1970.

The gaging s ta t ion at Hermann was e :n tal ’l ished  on 21i A r il  J ,D’p at

mile 97 .9 . The following tabulation lists the g a g i ng  and i ’ c c o r U u n s ’  ti e—

vices in use at Hermann during the  periods of record and the  agi ’n r c ’ i e s

responsible for c o l l e c t i ng  the data:

P e r i od D e v i c e  Used

CE

14 A p r i l  1873 — I n c li n ed  s t a f f  gage
31 December 1899

U .  P . Weather Bureau
( now Nat:  lona l  Weather  Servi  c

1 , f ’ i n t i i n t n ” , 1~~’~t l — T u r d  mis t : n t , n i t ’ f “ i g ’ ’ ( C F  r n ’  n ‘

25 P , : n ’ t , e u n i l , ’ t ’  1 13 0

P u - I  ‘ ‘ n n t l e t ’  1 ‘ 1  ~r 1 — Can I’.i ‘I I  wit’ ’ ‘ —w i — I : ’ on t o
ii !

(s , n n t  i n c r - I )

A ’ ;  ‘

~

—“- —----‘ ----- ‘---— 5 - - -



Period Device Used

U.  S. Weather Bureau
(now National  Weather Service) (Cont inued)

30 January 1968 — Stevens Type T—14 Telemark gage (d r iven  by
present nr an ouneter)

UP GO

17 Augus t  LO P S  — inns  I m e d  s t aff  gage ( C E  m -: ’ - ‘pert :, ’)
25 Sept ember 1930

PD September 1930 — Canfield wire—weight cage ID ”r t t l i ” r  i6 i n a ’n i rn
21 M an ’ch  1932 property )

129 L l :t r ch  l O iP  — Stevens A— ~5 n ’ ec- .’-n ’ -Je r’
pre sent

21 Doc enn :he r  1)61 — Fistic ‘— i ’ ct ’ter  n i :n t . ’nnna t ic  dig  i t n t  l~ t ’ec~’rdc n’
present (d r iven  by manom eter ) 2’

Laboratc’ r \-’ s :i.nr:pie analysis

In : ’~’n’nnna t i - .’m: is ident ical  to that presented for  the B i g  Blue River

sediment sample c o l l e c t ion  stat ion below Tuttle Creek i t n r j nr , Kansas .

Data reduc t ion  procedures

Info n ’nn : : i t io n  is identical t ’  that presented f r  the Dig Blue R i v e n ’

sediment s:unrp to collection station below ‘I’uttle Creek D c::, P r i sm, ; .

Data re,p~’rt ing procedures

n n u sp en led_ sed i mer it  d a t a  are i ’ : r B L  i shed i i i  Di ’ l ’er eu ice  11. 1” i grin -c 12914

I :n ni ’.; exn un :l ’ .Le c i ’ the se ~lat .a, . Di sd ira l -oc  m n i t a  were pub  i~i ,n I ; , ’ I in he f—

erence 12 f:-~’rri the begi u n t i l  rig on ’ the pc:’ie’I .:f rec~’n’d t l t r .  ash 1)10

and in P e f e r e n i s ’ ;~2 f t ’  nt: .1 00 1 to the present . . U n i t  on ’ — q :r :t l i t  y i n i t n i  i r n e , ’ e

been publi shed in Reference 18 i’r’orn ’, i O ~O to the n,:- ,’,n , ’.ni t ,.

General  i n f i ’rnnna t  I n

The di : ;c l i n in ’ ge  nec ’ ‘r i  t” :S lien-mann is ‘ ‘as i i e n ’ e I s ’ ’  ‘ 1 ;  the cc i I n n t e n , ’,.

n e o r n , I  fi n’ v , - ’n i n ’ :n p t - i c r  I- - . ‘) t ’~’ i ’s , n , r m n s i , I c r - e , I  f : t i t - , intl after t i n s ’  . r ’ ~ t ,e

r i t  i s  r’es ’n ir ’ le i as  g, ’’ . l . t” : i n ’ t . I i c r  irn :’c n - n n n a t .  I - r i on t i n  ‘ n t ’ s ’  i n n  ‘ n u n  1”

I ‘n rn: : U.  P .  A t ’rn :y l ’ I n g i u t v ; e r -  P i n t  ‘ lot , l n t u n s n t : n  C i t y  • U n i t , ’: ’ - ‘ n i t  n ’ - ’I

Pec t : i .  :1 , i l v I n ’o i - s i c  :‘ .n : g i u : i ’t ’ .r ’ i :rs ‘ r ’ n t n : c l n , I ’Imi g inee r in i - i i v L s i -  a , 601 t n , , :!

112th P t - m ’ ’ t  , R u n t 8I t l e , K n i n : n n u s  ‘ 1 : , M n  ~n~~- ’a r ’ i  e l i Ot ’ ;  n ’ Ii. P .  D e l - t n t  nn :i ’n:t

0!’ the I n tl ‘ri r’ , -I ’ ’- 13010:11 : n : r : ’\ - ey .  Uni t , , ’t -  R , ’ : ni i i r ’ ’ , ’ n ;  l t j v i , n i  a , P. ‘ . Box

0 ~ ~~~~~~~~ : ‘~~~t t ~ , ‘ ! - i ’ t ’e t , i ’~ P I a , I - u ’ s - m i
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Fi~~ re A83 . Site location for  Hermann , Missouri , sediment sample
i’otlei’t ion : station (Source: Charts Nos . and 14 , Missouri Riven’
Navigat i on Charts , Kansas City, Mi ssouri , to the Mouth , U . S. A nDy

Engineer  Div i s ion , Missouri  R ive r , Omaha , Nebraska , i )2 ’ ’t
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4 5 0 4 1 :664 *7 9M ~~*l,o, ~~I s s c C ”:

si569 ’.rt:’ S8C~~i ’,’ L *t ’  - ‘‘.S 11,,  9 8 8 9 OCT 1988 — SEP 1989

2’’ ‘4 0 8  DEC 0* 9 FE8 9* 9  *94  8* ’  ,,o ’. ,4i ’ I, * i SEP

1 ~~~~~~ ‘~~.020 81 .350 194 .60u ‘1~~.3~~0 353 .600 772,2t0 1 ,229 ,000 263,500 495 .200 23 . .‘oo  ~3.’4~
2 3 8 , 8 . ,  I T , 9 7 7  10.950 148,80 , ?74 ,8~~O 281 ,’iO ?35.700 8 6 4 . 0 0 0  401. 600 1 .378,00 0 097 .000 42 ,000
3 34 .9~~7 97 ’ , 9 4 n  01, 770 106.000 736 ,000 174 .000 187. 90 0 564. 700 46 ,100 1, ’07 .oiO 1?6 ’io 41 ,090
4 3~~.780 98 .820 81,720 61.8,0 185 .807 20 7,80 0 161.8 00 391 .100 386.30 0 0.99 5 .000 10 .1:0 ~ ‘,200

~n o 6~~ , 7 4 ’  ‘4 ,39u 59 .690 12 3 ,100 73 9 ,800 342 ,600 281 ,000 309 ,800 1. 969. 000 16,’, T O O  99,680

6 i’ .3Q ~ 82 .350 ‘3.440 40, 77 0 t00 ,3~~O 264 .50, 1.160 .000 207 ,600 287 ,800 1.~~93.0C3 t6:,?~~Q Ol.3i0
i.’,.8~ 9’. l l o  7 a ,060 35.940 122 , 400 7 9 4 , 4 0 3  1,820 .000 201. ’iO 2 31 . 300 i.~~4 9 . C ’  15 . , ’ti 00 ,4 60
3 ’ , ‘4o 92.020 71.830 30 .300 710.500 257 ,600 1 ,803 .000 180.800 187 , ”t i 1. 041.1 70 1 3 2 , 0 0 0  8 1 . 3 7 0

9 ‘ ‘ — 97 , 9 7 3  6~~,4~~0 32 .070 302 .900 224 .000 1 .609.000 262 .200 143 . ’o i,~~5~~,203 10” ,~~:0 2~~l .7O 0
10 “ ‘ — 83 .980 67 ,990 3’ ,040 343. 800 089. 100 1 ,383.000 400.200 020 , 000 1, 318.000 O C ’ , ’CO 319 ,000

11 ‘ 4 4  ‘9 , ’ ‘9 , i’10 67,230 41, 600 273 .800 150 .900 1,2 02 ,000 644.200 126. 800 l ,444 .07~ 90 ,030 734 ,000
02 ‘‘ ‘ ‘ 9 - ’  ‘6 ’j~~t ~ 3,4’0 37 ,610 ?j~~.?~~o 120,3 07 1 ,02 6 ,000 746 ,000 109 ,000 i ’ ’54.00 i ~~~~~~ 087 ,400
13 ‘ “- ‘ ‘ ‘0 8 ’.48~ 46,070 30 , 300 17 ’,OOo 100 ,900 902 .900 704 ,507 102 . 800 1, 030 .000 7 , 0 9 7  s1 9 .500
14 .l 8 7 ’ ~~’’’ i 0 2 . ’ Q ,  •1,’20 31 .28 0 141 .800 84 , ’Qt 777,4 00 063,300 10 1 ,2 0 0 1. 402, 000 7 ” , 4 2 0  44.620
15 2 9 1 ’ 9 ’ o , 2 5 ,00: 38.100 49 ,38~ 1i• .8o0 72. 730 7j1,3Q0 301 .000 243, 1 0 0 1 ,183.200 ‘ ‘ .‘0~ 80 ,040 - -

16 1 5 0 ’ -70271.800 33,06 Q 81 ,050 8’,.870 61 ,740 633 , 700 239.900 389. 800 9 0 0 , 0 , 7 , , 7’~~ 1 48 ,000
17 ‘47 .’.’-’ 790 .100 28 .990 ~2.’30 67 , 480 51, 780 734,3 00 17 6 ,200 309 , ’CC ~ T3 ,6Qu 7 ’ .2’9 0 603.000
18 , , 0 ’ 9  0 - ” 703 ,600 31.300 130,300 51 .230 50 ,970 1 ,179 ,00 0 147,3 00 289 ,,t 4 10 ,.a: i ” ’~.90Q 060 ,200

9” ’ ‘7’ 20 3 .800 29,~~’u 1O ’.OOo 56,070 60.440 1 ,660 .000 121 . 700 314 ,:,: ‘29,00 16 ,900 440 .900
20 5 1 ’ T ’ 9 O  108.10 0 28 ,940 156,200 69 .120 69, 410 1 ,678.000 132 . 300 284 ,1i~ 067 ,0 1o0700 736 ,000

21 ‘ 9’9’’’O 168,7 00 28.990 195 , 400 78 ,510 118 ,900 1 .307.0 00 109.000 773 ,200 ‘09 ,,:: 9 ” , 1 4  24~~,10022 7 9 0 7 ~~ ,’ 147 ,400 44 ,930 217 , 700 81 , 770 255 ,400 1.002 .00 0 203 ,307 411 , 900 1,0.03. 2 ,’ ‘ ,‘.‘~ 214 ,100
23 4 0 ’ ’ -’,’ 076 ,200 70,070 206 .300 94 ,600 297 ,300 801 ,000 021 ,30i 1 ,1 1 9 ,00 0 888 ,7 :- C 6.’ ,lO 1 9~~.20024 2 7 7 0 7  106 .400 62 ,930 020 , 30u 98 .850 264,900 913 ,900 699 ,200 1 , 73 1,0 0 0 87o.7 ~~O 8 o , o O ;  19’.OaO
20 1 7 7 ” ’ ,’ 9~~,090 49,970 009 ,100 10 1.3 00 484 ,100 497. 700 883.200 1 .910 .000 ‘70 ,72 “‘ :10 26 0, 7 00

26 1~~3. 4 0 Q  8 2 , 9 0 0  3 6 . 0 ~~0 90 . 5 6 ~ t 0 4 ,~~0 0  6 7 0 . 7 0 0  4 1 6 . 1 0 0  7 6 3 , 0 0 0  1 . 0 7 9 . 0 0 0  •0 , ’~ 0” ,1 ’,~ 3~~8.2 0Ø
27 010,8 00 75 ,79~ 29.’90 82,03~ 109, 7010 770,200 331 ,300 804,800 807 ,800 4 18 , ”;0 0 7 ,09, 308. 400
28 89 ,790 69 . 6 3 0  87 ,71 0 43,7ln 006. ’Ou 7 7 4 8 n 7 0  438.500 518. 90 0 536, 800 051’ ’ ”C 50 ,68, 208 ,600
29 ‘~~,360 60 ,940 113 .000 64 ,100 602 ,600 9t4’~~00 300 .900 •jc, 7 00 908,8:2 51 , ‘10 1 72 , 8 0 0
30 63 ,180 50 .~~8~ 219 ,400 75S , 7Ø~ 468,700 1,1 03 .000 700.200 31~~,00O 181,607 ~‘,.0.n j 30 , ‘to
31 00 ,350 27 3,80 0 499 ,500 37 1 ,000 190.100 124, 807 40 , 9 4 7

~~~1 7 7 7 ’ 9 7  2 .149,880 4 ,200 ,080 26,986,700 13 .646 ,000 3 .737 ,7 97
3,405 ,830 3 ,58’ , ~10 8,327 ,670 13 ,565. 400 30 , 93 0 .800 8,~~42. 010
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Figure A8 14 .  Examp le of sediment data for  Hermann , M i s s 0 ’ut’ i ( , “ . “s’ ‘ 0 :

Suspended—Sediment in the Missouri Riven- , l965_],.oDO , U. S. An -rn :v E n g i n e e r
Pis ti-ic t , O nn m:t l ia )
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I ’l i . n , : - - : : n ’ i l i v e r -  at K annc :i s  C i t y ,  L’i i : ; s - ’u : ’ i

St a t io n  i~l e n n t l f i c m t  i c r :

OWD C N: ’ . : 5leu l

Agency  s ta t i o n  No .  : 36
L a t i t u d e/ I l om ig i t u d e : 3006 1t 3 / Ot t  3516

Agency  n’er ”n’ t  ins’ to  C ’UDC : CE

I i  ‘.‘cn ’ nn ni  : e : s’Th. 1 ( i ~1 i Ic 0 is at the c~’a fI u em c e  of t he  L I I  m: , - - n r - l  and

I ’I i s : n i s : :  I pp i  r i v e n ’ ::; miles O_l:)5. I est:i’u I  ished hI ’ the CD in

‘li D , and upst re ni r n :  l ’ n- , ’rn: nn 12 I.e t ,q3 ,  14 e’st :iP I i she-,: U , ’ the CE i a

107 2 . )  

‘ .n c n ’ i p t :  t o :

The :; o,i i tn: : ’n i t -  sann:ple  cci I e~n t. i ‘n i  , :t n i t  io n ;  is at n n: i Ic 365. 5 on t I n e

A cnn . . ‘:n: ’ — S w i  f n ~— i ” ;nr , i a , - t - , 11 hi - I :w n i ~ mad cmi v:;’, br i ,i se , 1. 1 nn: i l e s  , l cWnl : ’ t r e a n n

fna ’nn :  the 2:ini,: :i:;—Llics , ’- ::n’ i f ’t n n t - e  line , an n . l  12 t i l l ’ s  -r ’w n i , ’- t : ’ e n c n .  fr . ’nn : t h e

c, ’n i : ’t u i ? r:~n c on ’ tine ‘ I n t n i s n i : :  a n n o  Lii  c:n , ’uni  r i v en - s .  The gn i si r ;s  s t a t  Ion is

u p s - t r e a t ’. ‘ ro nni  t i ne  s a n n : p l i u n g  :n t n i t i o n i  ~n ’ i 1e ~e o . l )  cnn t ine  d, ’w:, : n t r e n s n  :; I - : , ’

of t ine n ’ i d m L  p i er  ~‘f tine Iaminiil ’:ii n ’n ; i i r o a , I  B n ’ i , :g e  ( C l n i c : t g ~’ , ~:~ r I  i r s - I - -n ,

o i l  ~u I mnc ~- D n :  I . :‘ - - n t l )  . Both b eat L ‘ r n -s are :110w:: i n n  F’i san e A 9 5 .  ,‘\ .

the left i’ank is a ret-icc o n ’ ,i . ik ~~c ( r o n n i e  su l ’nn : t ’rm’ in , i )  n i t  \‘n i n i , ’ :n :n , ’r’  i1 ’ n i l l i —

t i ’ r i s . Ar  t i  ‘ic lnil levees r a n - n t l  I c !  tile te n t r is k. The n’i gl it l ’n tnik is

• l~r , n t e c  te d By a ~ onal ’ ina t ion  o n ’ n t ct I ‘ i  ci al I i ’VOi ’:t n n n nd  : 1 0  - tw : i l Is  (: 1 L o n i g

• I - nc K : i m i r n i c  C i t y ,  L i i . ::: - i n n ’ !  , w a t e r: ’ n ’ , ’ m n t  ) . t l p: :t :’i’:ir n : ~‘ n’ . ’nn : t i n e  : a u n : p L i n : : ’9 n u n - ;

,n :i, ’ ins’  s ta t  ion i c  is a S l s - f l I  ‘ at  ion ;  an : io :n n i t  on ’ ccr nnn :on ’ c i n n  I and i n i d n i : :  t n ’ i  al

n i , ’t i v  i t \ ’  ~a ‘ ‘Ii ; banks ‘s’ ~he ‘ I n i s n : n t : ;  n a i l  - I i  ,‘: s, ’ , n n i  r i v e n ’ :: , i t i c  I u , l i i t -

c, ’n ’ :n n :~” i ’ ,’ n i l  l ocks  ( a : n : n . o :’i :it e d w i t h  i S i s ; ,’’ :  t o n i  I , pe t  n ’ ’  t a u n t : , rand  n n m n u i : : t ’ n t c —

t u n i n i s ’  i n n t : ’ n ’ , ’ , :ts  , st~’ck y : i i ’ ~is , r ind  n n : m n ’ , ’ :’ ’n i s  n i n ’ t e r i e : ’. , The n i  r en i nn :b e i

n n i n t t e n i n t  I c - ’ u i , r i rt s  - ‘1 ’ sn i0 i ~l’s • n u id the  ‘:~ ‘p r -  - x l  n ’ : : t :  0 :‘ i n : t n i n i e !  gn ’ - ’t ~n I end i n ~ I i i : :

r ’ aac li ‘f the  Ll i :n :: , ’u r ’ i  i i i  v et ’  is 0 .9  n t  n n : i l e .  F~ - ’w l iar  1”en i l i t ’ !  ial l y

o ‘ u n t r a ’  l~ c — I  by I n i v i n s  C’ ’ i nt Dam r ,i m o e  •1 u ly 1°”’ ’ . ‘!‘}:e t i n t  I .:: ‘:t I r I- r ’ t ’:u ’ I ’ I ‘v

‘n -n I s ed inn t , ’n i t  ioa,Ic r Lra  n i l , :;,; an ’ i ’ec t e d  by o i : n r n l a r m ’ : i : : n ’ . n t r m : n : i : :  D i v e r  B n t c i n

.11 vera: I oar (‘o n ’ i r r i gat i o n )  an a l  o ‘ m i t t’ , ’ 1 r o t  r ’ : : , ’ t n i n ’ t ” :: • th e  nmni , i , ’r -  i t v  ‘f

w h i c h  ‘L ’ eC:irn:a ’ ‘p e r m i t  i~ ’ u i n t  I i ’ i’tween I ‘)ts , ’ and l i t , :~ The I ‘ i i :  n i t  i ’ m: l,;e l , ’w

- 7 , ’
~1.~
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::uj :s ’:nt ;’lzes daily discharges and sual ::nnue i— s - ed  in nnenn t  bon~:1:: for this stat i or~
for-  t Cr ; . ‘ -  p er iod : : : ( a )  b ’~s’in t m :  I r n - a n  of periods of i ’ecor ’i—I ’

~5 7 ( ; - e t ’ i  c i

no ’ i o n ’  to control by - Imvins Poim it Un ,u’,- ) ; (‘t )  I ~56— 1hC5~ (transitional ; cr1 - ‘

of n-:”ni ,:t t’uction of I i v l n n : ;  Point C c:: an n— I of n h . ’ var i o u . ’ k a rn :na n n  D i v er  Bas i n ,

c an n t ,rol tru c  tare:: ; and (c ) b97’~— m t ’ e s ’sn,t  ( i  en’!  oo s i r .  ce Y’ tn’ m’’os B~ i von ’ Bas i a

control  s t ruc tures  l~ ecan n io ’ o n e n ” t t ,ional :

Period “ I n t , x i n ” u n n , ‘l en t : ,

S n ’ ::

213 ,000 55,300 1,500
2 53, 000 146 , 9 -- , ’ :

“n - it  3P7 ,000 61 ,3 1 c: U

Pu. ’j erv ie l— Cediment  L c d,  torn /day

i~~,i63 ,O0O 0 1-0 ,500 1,5 15
.1 156_ I ) U ’  6 ,,. / ui , 000 ..13,5 00 315
I ‘ :‘ ) — I - l ’Ccent  I , 121” ,5 l9 12Ii~ ,200 3t -2

I ’t’;’Aon chronobo~ ic:ti record

This s t a t i o n  v’:;. e s t n d b i s t i o ’ d  l y  t h e  flI’! k anr a :-: C i t ’,  D i s t r i c t  ( D - 1 2 P )

on lb i” .aS/ 1 tI n/n to nn:uni ’,on’ co-an:,’,’s, in :‘ i’-lia er, t loads in this m”.’nich of 1 , ’

1 !  :;souri River  I r ’ior to , i : iu ’  i n . - ’, and a n t o n ’  n - s n : , ’tn ’uct  i on o I ’ t . i , i . ’ v : i n ’ I  ous

i i n ’ : — t , r ” ” tn:: l ain , : ’- .  Sample col L ’ ’ct ion wan’~ the n”s r :i ,or i sib i l it ’ ,’ of t ine 11CC prior

tu  11,79 , ‘ m id s ince t ita t  J a t , ’’ , t i n e  sn -~~: r , J e : m  have l ’oni ’r :  t , n i k i ’ r n  C’,’ ~- ‘ .‘r s o rn n i e l  of

tIn ’ s  U~I ( C I  1.1 - i n n : n s ’ , n r ’ i D i : n ’. n ’  is’t. :‘n~ ir:be 1:il ’, - n ’ -ni! , ‘ t ’ 1’ nir :nti ’,’ sj:: wan’ I s , n n  i J e d  l~~’

the 11CC i , t n l - ~~n ” tt ’ ,n ’ v  f ront  t in e  1-~ ‘ i r o n i n g  o l ’  the n - e ; ’j o , I  of r”~.’ - n ’ j  thr’ou,’!:

1s’n’!3; s i n s ’ ’ I ’ I .  l ’ 17 ’ , t, l e ’  “i’! I ’ij : ’ i ’ un ’ i R i v e r  1” iv i s i o n  I ’ t l , ’ r n t ’ - ’ n ” , ’ i n  :‘mn ; a t , ’ ,

lin i:n n a s i i : , ”se’l C:;” : a ’ , I i n n : , : r : t  :n nu ; mn leo . I ‘fl,a redo’’! iotn n u l l  d n m t ,n i  r od  l i c : t t - i ’r

in ‘iv , ’  l ’ ; ’ o - n :  t B ’  n’ ‘ n ’  r i r n i l ’ i l i t , v  of t 1s~’ 11121 t . i t ’ ’ ’; n i ’ ’ : - ’ ;n ’ ‘- h o ’  pi .’ n ’ n ” - l of n ’ ocor’ , m .  —

. n t n n ; r - i 7 ’  :0: 1 t a f , ’ i
coldc’i’!, i ; ” u n j 7~~- ’ ’ - i - i n”

l n : n ’ , , r ’ u n : n i t i o n i  n’ - “ ; n ’ I i r o  t n: ’  - ‘ ‘ I ’ I , ’c ’t i , ” n i  ‘ - I ’  n ’ , ’ - l n : ’ - r : l  ‘ ‘ i n n : -  l e o  in ;  i I - u n —

f , ! , ’nj l ~~~~ t i : n t ’, t ’ t ” - , : n : ’ ’ , I  f’ ot’ t h e  l ’ l l : n : : , , m n ” i  D j v ’ - r “ - ‘ u n ’ , ’ :, , ‘ n :J n ; n I a  c o l i c ’ s - —

t i - n i  : n t , ’ i t i c nr :  ‘0 , I ’ ’ r ’ n r , ’i n i r , , l l ’:s . ”” n ’, - i .  !‘ 1 m ; — ’~’ i n t ’l , t ‘ ‘n -in n ‘ ‘ n ” i~ I n :” ’ : ’ ,~ 1’

r n i n n r i 1 n i :  C mvi ’ I , ’  ‘ ‘ r :  m ’ ; ’ ’:t : ’ I i n ” - - l  . I. - n lm n : u i ’ , : ’  i n ;  01 ’ : n n i s n : n - l. ‘ ‘ ‘ n - i ’  , ‘ l t ’ u n , i c n , . l ‘ I n - I

1-  n o :  I .  ‘ ‘ ‘ - ni l  c’ m i n t  I ‘ ‘ - r  : ‘ ‘ ‘ ‘ n i l - ‘ i ’ ’ - -5 I - ‘ - : - :1’.’’ ‘ ‘ ‘ r ’ ‘ ‘ - n : nn , ’ I I ’ . i n ’ ’  sri , ’ : n

_ _  - - -‘- ~~~~-. —‘~~~~~~~~



ct.n.tt i o n  at Dam:sas C i t ,  was establism2c - a 21 op r i l  1 2 8 ( 3  at a; S o

at the n ’ -~ t sf I — e .Lm ’, ,’a;’e :t n ’ o e t .  ‘Inn 5 C’ 7 n 0 -s:t n’y 1879, it  wm,; :n , - ’,’~r : t - - i ts

n - n ’e s c n n t  1 ’ ’ c a t i - -nn , ttne Harimnibal m’n;ilrcu.i hci -i’ e , m ile 366.1. ‘IC e n ’ .. w—

t i n , ’ t ‘ob.oI’it l a p r  ese:it , : t h e  ‘agin so aa, 1 re .n -, r ’ J ir ~ ’ :0,5 1 - e:n I :2 :150’ t ,n ,

har ,sas C i ty  d u r i ng  the p en s-I f n ’ec . , n ’c ‘st,I t i~:e’ n i g e n s i e s  n’e ,;~ - , r0 siUI ’. ’

c 1,L o c t i m - - these d a t a :

F en’ io - I  C c v i ’n o  L ice ;

21 “,:‘i’il 1873 — b t a t ’t’ age *
14 C amnu: in ’y 1819

5 ‘:an~~ary 1237 1 — ,:‘- t n t n ’ :’ sa ns
15 J :trn ’,nn tn- ’, ’ t8i3 6

15 . ar ;uam ” ,’ 1336 — ‘ki ne—wei ght sans
31 Decenn:ber I -999

U. 12. We t i t le;’ I’ ,rea u
I m o w  Na t iona l  “As ’t t :ie r -  I - er’,’ i n e )

1 , ‘: m n , ’n n .t r ’,’ 1900 — D’i r c o — w e j - ’I:t c’ns ’e ( “I’ t n l e rt ; ’
I’) dcv cnn :b e i ’  19~’i$

20 1 , - ‘;ern ,ben’ 1928 — -. I lna in ga , e
22 June 19~~I ’

22 C’.nu’,e 1032 — ( ‘ n t r : n ’j ,s’ -~ w i n ’’?— w c i in t ,  Sa m.’

‘3u ( I ) — p n ’e s e r n t  ,t t e v en : s  ‘I’,’ pe T— I ~ ‘I ’ e iemark sn,oc - I I ’  iver , Lv
nn :afl- -nn : e t ’ .’t’ )

I )  1i- ’vember 1 p 9  — - ‘I n : u i n  ‘a, ’e ( ‘4e ’ ;t inc r’  i ’’;r ’eau p n ’
14 LIa’- ,’ 19 31

I , Ca’,’ 193.1 — 15 i’!:is,’ , t t , s v e r i c  A— d r ’ ec, ’ m ’ I , ’r ’ ( t r i v c ’ r n  L’,’ n I  m l  )
‘IC ‘ ( le s t  is’ ‘ye I

by flood )

15 I ’ ~,’,’ 1 , 1 1 , ’ — “ u n f l ’i ’s i 1 w i n - e — w e i o l n t  ~‘a ’ ’  , ‘k,’:ni c .  i ’ : n n ’ ’ n t
2/  I” i ’l :n ’ :n : t : ’v  id !, ” n ’ ‘ “ ‘ n t ’ ; )

28 i2 i n l l r a n i r y  l ’ n I ,$ — Frie s w m t c ’n — . : t n i g ’ n ’s,: - n ’ .n”r
I’ , , n n inn ian’ ,y t65

1, J anuary  ;‘n u 5  — , m t , ; v , ’ :::n , \— 35 n’ , ’ ’  n - l e n ’  ~- I r ’ i v e n ,  U” ‘ ‘ i ’, n: , , ’ ‘ n )

pr’ e. n • ’ r n t

j ’ H , ’ , ( ‘, ) — pr a s ’ ’ :n ’- P i n Cer — i - : 1 ’ - ” n i C ~ ::0, .0  n i m ~ i I n t l  n ” ’ - ’ - - n ’  o r
l r ’ i v ’ ’ n ,  L .  - - n .  - ‘ ‘

* I’l l 1’ ’  ‘I t ’ 5 . ’’ ; n u , l  ‘.‘ ‘ r : ’ ’ r ’ m - a ’ i  a, ’ ‘i nn I n’ ’ ’ ’ , , n’ I ,  n o  n ’ ’ ’,’ ic , ’c  I - - ‘ ‘ n ’ ‘ ‘ I  n i t  nn:i le
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Labornn.t . ’n ’y ias.ple analysis

T :i : ’o ; ’nnsnt ion is i len i t icab  t .’ that presented for’  the 1’ 1.’ Bloc H iv e : ’

se - l i r : nen i t  ‘Jn i t : : I -oe  c- lI  ec t i  is; stat i ~n : below ‘Cattle Cr eek , In i: :o a ’s.

Dat ni r e d u c t ion  nsnace- .iures

Int ’- :r ’nn : a t i on  is id e m it i c a ~. to that presented f-sr the b i g  ‘lao R i v e n ’

sediment sample col lect ion stat ion below ‘lott ie Cr’eek , Da n is - no •

Data rep -crt imr  procedures

In :’or ’m nn:i t i -r ;n i is identical to that presented far ’ the ‘.lics :nn’i Hi’;,’:’

sediment sample ooi lect ionn s tat ion at I i c ’rn: :ann r n , C L s s , ,-:a’i , excen’:t th a t

Figure  A86 is an example of n’!ansas Ci ty , l i s s our ’ i , I n i t a .

Gennen ’al i r , f ,;rmat ion

The ce iinn:eni t  and sis-s harge re cords  I c r -  Kansas  ~‘I t ’ ,’ are c n;.; i l ir e  1

guo~i. Fur ther  iri f’ . :n’mn :a t i  5,ti -Sn; t h i s  st at i . s r~ :n:a’,’ i.e ,,b t :;j i~o s- .l n i ’ :  a : U.  12.

Arn n~0’ Fln g i n i e c : ’  D i s t r i c t , Kansas  C i ty ,  l a te r  Coat :’ ,. 1 , n~ ‘ ‘t I - n : , 9,’ In ’  - I  - s i c

Er -n , ’ m eet’ I n n , - C’n i n i o n , Ernsineerini ’ D i v i s i on , 6oi I~~ st 12th “t  :‘eet  , H ‘cn n’.

K n ;nnsa c  C i t y ,  Lii ssouri t i 1  l O b .
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MI SSOURI 81618 A T 4 0 ’ 5 4 5  C O T ’ . R I S S C U 8 I 
0

SUSPE ODED SEIIIMEIT LOAD - TOIS h AT E R  TIAR OCT 1960 ‘ SEP 19e9

OCT 956 DEC 3*9 ~‘0~ 8*9 A PR 9* 1  .7Th J UL Ri G SEP

1 56.72t 64.97 0 61.52 0 14,090 17 .260 104 .60 , ’  265 .600 450 .000 226.500 0.770 .000 161 .200 106.780
2 5 l . 14 L  6 1 . 8 3 0  61.690 9.590 17 .040 0 14 .200  17 5 . 0 0 0  333 . 600  183 . ’OO 1 .2 5 3 .0 00 D5~~. 3 7 0  124 , 10 0
3 57.94, 37.95~ 61 .040 6 .4 2*  155 .9 9 0  253 ,9 5 0  103 , 6 0 0  2 4 2 . 8 0 0  15. , 00 0  I,.1~~2 .0 IO 111.905 102.565
4 56.72t 07 .410 5 1,750 7 6 7 2  15 . 900 24 1 . 3 00 3 1 6 . 9 0 0  1 9 6 , 0 0 0  133. 9 00 ‘ 16 .900  1 49 . 9 0 0  116.009
3 37.140 60.217 59.300 0 1 4 8  55 .927’ 206,200 475.400 100.600 121. 700 •55.600 140 .500 j

~~~~.9 o e
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25 120 , 90” 6 1 . 7 0 0  21.150 38 . 9 3 0  116 .507  3 9 7 . 4 0 0  2 0 6 . 6 0 0  631 ,300  3 2 7 , 5 0 0  2 32 . 9 0 0  9 5 . 63 0  14 4 , 6 0 0
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29 89,18, 81.290 2 9 .4 8 0  21 .297 ’  3 4 7 . 9 0 0  1, 459 . 0 00  3 2 3 , 6 0 0  1. 4 5 8 , 0 0 0  2 44 . 3 0 0  8 3 . 0 6 0  94 .310
30 75, 79~ 62 . 1 0 0  29,800 19,609 3 3 3 , 2 7 0  664 ,500 2 6 9 , 2 0 0  9 7 1 . 20 0  23 0 , 6 0 0  8 1 .00 0  •3.7jo
35 6 9 , 1 S t  20 , 9 0 0  18.980 329 .900  2 3 6 , 6 0 0  193 . 700  91,120

5 ,2 54 ,33 ,  1, 1 2 5 7 0 0  1.8 54 . 400 15, 996 .6 00 55 ,614 , 790 2 ,369 .310
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Figure A86. Exam ple of sediment data for Kansas City , Missour i (Source:
Suspended Sediment in the Missour i River , 1965—1969, U. S. Army Engineer

— District , Omaha)
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Missour i  H i v e r  at ft. Joseph, Missouri

f t a t i c n n  i d en t i f i c a t i o n

OWD C N ,:.: CE , 514 662 ;  USd12 , u6)28

Agency s ta t ion 12”- .: C E , 1414 ;  USGS , o68iBooo
L a t i tu i e ’ I ’nngi tude : 39 14510/9 145128
Agency r o p c r t in u -  to 0~ DC : CE; U 12CC

Rive r mile:  14 14 7 .0 (Mi le  0 is at the confluence of the M i s s - -u n - i, ‘ t n , I

Miss i ss ippi r ivers ; miles 0— 1498 . 14 e stn ’ib l i s h e d  by the  I’D i n ,

1960, and upstream from nuile 14/9.1, established by tIie ‘F

in 1912.)

Si te  descri p t ion

The sediment sample collection stat ion i’s at m i l e  1.2 n 7 . o on the

U. 9 . Highway 36 Fnidge l ink ing  St. Joseph wi th  Ely :’ ‘J , Kar’,sni:-:, ‘ICe

St. Joseph s t ream—gaging stat ion is at mile 1414 8.2 ~ oi the i.en ’t ‘tL ” :t nn , e n i t

of the St. Joseph and Grand Island Railroad bridge (His-ire A 8 7 ) .  H - t } i

the r ight  (hr ’  Kansas ) bank and the lef t  ( :2 1’ M i s s o u r i )  bank are ~o’ ‘te- ct e - i
— with a combination of dikes and revetment (riprap). An : a r ti f i c i al  :even ’
‘
I 

parallels the ent i r-e r i gh t  bank al, ’nng t h is  reach.  There is a nn a r t i n ’i—

cial levee along the left  bank upst ream fr - ann: the  sediment and g a g i n i g

s ta t ions  above mile 1450 . 14 .  There are several c- , nnc ’n :er ’ci n ’lI Jocks s er v i n o ’

the  barge  traffic in the v i c i n i t y  of f t .  ‘ ‘:;e n~li u r b a n — i n d o s - t n ’ i n n  I n~r en i

(all a L ’ n g  the left bank), hat the mn :nij-sr-ity of these are .1 -wt , s - t n i ’n s” , fi ’ - r n ,

the  sediment and gaging s t a t ions .  The r igh t  bank is ] en s  i r : ia: ’ t n ’ i n i . i s ’ ’  1

than  the lef t , and the land is used pr imar i ly  f- n ’ n t g l ’ i - ,’ : lt u r e  ( p r i n : i ’ i —

pally g ra i n s ) .  The streambed mater ial  c-onsis t ,s  ‘ I ’ ‘- n a  Is , an , 1 l i e ‘i n  —

proximate c l i n i n n n n e 7  gra’iient in this r e ach  i-s 1 t ’t /nn: i ie.  F’ ! -w has  b e e n ,

pa r t i a l ly  control led by Gav in :;  D int  Dam since L i l y  i ° 55 .  Thi’ h j s ~

in h a n ’ges ot ’ record from Ang us  t 10)2 8  to , n u 15 l ’ t ’ i5 n ine : max i nn: :nrn : — ~~~ :
‘ , 2C - 

‘ -

ci ’ s;  mean — ~‘( ,000 c f: n ; and min imu m — 2 , 300 c f s .  F’ r , ’nr C u 1 v  T Q 5  ‘ 0 ~lie

pres ’nt , the d i : ; c h n n t r - g e n r  ‘f’ n o ’’  ‘r I are : maximum — 200,000 o fo ; n ’:e: i n :  —

n , ’ ,OOO c t ’s; and min imum — :,000 c fs . The cii lv : n : n s t o ’ r ,  C ’ n ‘c i i  m e n d  1 ‘ no I s -

me asu re -I  i ’ r’ ‘on: l iO n , ’  1914 8 to duly 1 )55 n il ” ’ : n n s t x i nn : : i r n i  — I , 131 , U 1 0  t -  n i / h a ’ ,’

A ’3 ’T
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m n i e n u :  — 5 )~ , :) C: )  I o n i s / , I n t y  ; moo d m u m  i n ’ : a nr :  — i , ’4 ~~U t e n i s - / , I n i v .  F rom :, u I ’ ,’ 1055

to t i : , ’ n — n ’ s - n t  , t I i~’ : ’- ” I i n : u i ’ o i t -  l , t n u l : m  on ’ n’ ,” , ’on’ d n i t ’ ,’: mnt x i onurn — 14 ,30 0 ,000

t e n s - / i n , ’,’; n : e n t n :  — 15’( , - ‘ ~t~’ I s ’:, :: / I m i ’ ,’ ;  n u i , I  n n : i n i i m n i u ’ s n  — ‘1,’ t o n n : n / s i n t v

‘i t- l o M  cl i n ’ ooi, ols’ ,’lt ’n ii ro -~’,’r ’ :i

‘ i ’ l t i : n  n t : i ~ I ’ ~!: W n t s  ,‘ : n t n i l ’ l  i s - h o d l’y the  CE k n i i i : n n i ; n  ‘ i t y  i) i : n t t ’ i c t  ( E M ’ )

~‘n : T u:a’ i’~14!’ t~o n , , ’ n i i  t o n ’  ,‘h ’ i n i , ” ‘: ‘ in :‘ o ’i  i o : : e n n t  l I , ’ n i , I s -  i l i  I i :  i n  ‘o ‘ ici~ o n ’ I i n c

. ‘! i : n : ’ -, ’ :n ~’ i  D i v e r  ~‘i’ i , ’ n ’  to , ,luo’io:” , nind al ’t ei’ ,‘, ‘ n: : ’! n ’ :n~’t l et :  , ‘f i h~’ v i n~ i - n : : ’

: l t ’st , n’ en L ’ r :  , j n i m n n . rn C s n t e i ’ i ’i ’ 10 (3 ,  th i n; s - t u t i o n  w i n  n n:neh i ’  a n - : : n t  o n ’ t~h~’

i i ’n : n i l  f t  i a ” inn :  -du a l  i t -y ,\ oc o :nn :t  i n n ’ !L’t ,u , ’n’k  ( ‘ I A , n , i l l A T l ) l ’y lie n~: 1, 1 ’ !  —

: ‘ , ‘ : n n ’ ;  M r n t n i o t , . , m n i m n u n Le  ,‘,‘ i l e c t ; , u n i  n i t  t- : , ’  a! ’! ‘ I n i t  l o l l  w i n ’  I h - ” - ”

I ’l l  i t y  of t - i a ’  F!CI ) m ’ o ’ i o r ’  to l e d , n i n , d m i n i , ,’, ’ t l i ’tt hate , I h o - n o n  ten’  d i v ,

he n t ’ i k , ’o i l’v o ’~’n ’ : ’o n n n i o ’ l  ‘ n’ , ’ r’u - l i i ’  l d ” , i i ’- M i : n : ’ , ’ n n t ’ i  ! ‘i  nt r’ict. ‘‘ c m  ‘ I i i - —

0”s-  0!’y n i n i ’ i i y  ‘- i s -  ‘on’  t i :0 ’ CD : t a t i , , n n  wre n  C i t i ’ h I , ’ ,i Dy : h ~’ i’lu ’ I ”  ! ‘ , t  , ‘t ’ n i t , ’n ” ,

‘ ma n n : ‘ i t ’ ’ be , ’ i o i n i n i ’ c i ’ t i n : 1’, ’ l ’j i t d 01’ r~’~”’u ’ ,i l i n u s - l u  ‘Inc, l ’i ’(3~ ‘10cc 1 - 4 ’, ’

j ’ nT ~, the CE I’l l :nn:o un ” i  R i v ’ ’n ’ d l v i : ’ ion I n i i ’ , ’ i ’ n i t ,ol ” ,’ i n :  4 a ’ i r n ,  Is - inn ‘ mini v - - I

t-Ioe s e - i  i m : i e o i t  :: u n u : - 1 , ’: . l ’ n t t , n i  n i ’du in t , i on  n o i t h  I t t  a m in I  I i ‘sn o t  i - s m ,  f ’ n ’  n - i n : : :

I m i E n n i t  the  i’ D : n t - n t t ,  l o t n  have l~~n i i  t he  t ’ , ’ : m m ’ s ’ i i : ’- i h i  L i l y  on ’ t h e  D - ’ ! -  1’

i ’u t  t he I - l i e  p ’ i ’ i e i i  o f  n’ t ’~’ t n ’ s I .  ‘T he n g- ,p ’  b n i t i , I  I ‘ : n  , , ‘l  ‘ , ‘t  i on ‘j u l m ini: : ‘s n ’’ ”,’

01 ’ i t s -  : n t n m i p t i ’s- and n ’ ’ , iu - ’ , ’: ’ n t n : , I  pu l l i ‘lies l i i ’ W i t - n i ( !.A. ’ , f 1A : - i~

‘ ‘ inn s- 1 ’  ‘ i r i l , I a t ’ i

‘ ‘ o h  t o t ,  ‘mi 1’i’ooe,Iuu’o’: n

f i i m ’, ’ m ’ n n i ’ i ! i o o i  n ’ i ’ ,- ’ n o r h i n i ”  the  , :, ‘ i  I c o I j o n  C i ’ : m , ’ , h l n n I , - n , I :so , m ’ l ’ ’:: i s

id ent  l e n d  t o  t } : n i !  i ’ r o ’: ’ni ’ c ’ sh n ’~’n t b ’ ’ ~- : ‘ n , ’ :ni’ j i~ i v e t ’  r’n , ’ ,h i n ’ . , - n u ’ ‘ mi n t -is-

s ’s 1 1 , 1 .  i or: ni t ,  I S ’ t ’ m n , ’ u : n i  , M l  :n : n o i i t ’  i

f i n , ’ ’  l’~’’ ~, t t ’ nn : m ~~’ n ” i t i i m ” - : m  have b o o n  col lect ’,l W I ! - ) :  “ t ’ l u  n s n n ’ ; - s  n , h ’ ’ I —

mm ‘ I i  In n ‘ n i l  n n m i n m i l ’  I t ’ . l i i  u s ’ I - ,  s i r  j i t  ‘i , I i ’  I’ , ’ M ’ 1-  ‘s- tn: “ o I l ’” I m u . - - ‘ : ~‘ n , ’ ) : i y

:n nwij’ii’:m l ’, ’ n ’  ,‘ ) i ’ n n u j , ’ n t  I ‘ins - i i ,’,’: n i : n  n,t. mmi i I~ ’ 9 4 ’ i . 1, i to ’ I ) :  t~~’ n w — w ’ t n  ‘ - n’ l m i t , n i i ’ ,~
it! - I s ’  n t . ‘ I i ’so ’ l ’ : i  l’,’n t t C ! ’  t ’ o n m i o - ’ i n i v w ’ i t o ’ n ’  I n ’ , ’ : t I n m , ’n i !  n I - ’s - : t  . lii A n i o n s - I  l ’ ( ” ,

n n n u m ’ I , ’  n u i n i l v : n  i s  “ - ‘ n ’ ‘ : 1  I , ’ i l ’ s  \,‘ n i : n  N i l  I I n C  o h , m i t t - I  i t i  I , ‘t o t ’ , ’ n i - i ’d ,

h ’ i ’ ’ t t s - i s ’ ’ i l  ‘ i i i ’ i  i ’ g n ’ ’ : n  W e ’ s - i ’  i ’ ’  ‘ n i t .

Tb ‘ s - i ’  ‘ in - ’ : t : i L  l o o n  ‘ i t ,  1 ’ ! . , l , ’ : ’ ’ ’~ ’ I ,  vu : ’ , ‘ s - ! ’ i l ’ l  1: ’ : , ’ ’ I ‘‘ii 1-~ ‘ u n : , - 1 1 2 ( 1 ’  ‘

at r u  i , 1 4 4  C ., ’ . ‘ 1) : ’ ’ :~‘~l ~ I n I en i - ’ !  ‘w i i n n  t i n ”  s -u ’  i n  ‘ ‘ in : i n’ s ~~~ tig

‘ 3  ‘v i , ” ’ :n  ‘ i : ” ” I  ‘C ,~ t - . . l i o : : , ’ n - i ,  rim; w I ]  ‘an t I i , ’ j  n’ n ’o ’ i I n  ~~ n’ ~~~n ’ i  t i u l

‘o n : ’ i i  I
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CE

1~) ,June 1812 — 30 A ; un ’ i I  L90/  ‘,‘,“ n ’ t j c n i ,  ‘ s t n , f ;’ , ‘nis-”

30 s’:pn’il l 9 4  — 31 December 1130 1 Wire—we i,-)g. , ‘n t , ’e

U. 12. Weather ‘-n n’ c ’ iu
(nov National Weather I’c:’vio, ’

1 January 1900 — 22 Mn:y 1/li) S I r ’ e— w e  i s - l i t  g’i ’e

22 May 1910 — 15 Mn , r ’c~i 1933 ‘,d in i ln s-age

16 M n i n ’ o h i  3 3  — resent .‘ n t n : !’i e ,d  wire—weis-ht
(14112ff pt ’

3 — m ’ n ’ e : n e n i t ,  :r t : ev em : o  ! ‘ , ‘ n — ,’— 1~ l’ele nn s : i n’k  “i,n’

in-iven by nn~ni ti -nn :e t e n ’

U~n :

~.
) ‘,a ’u z : t  I u E I $ — 15 Ma n ’ch  J 0 3 3  ,‘l :n :j : ’, ’m: ’e ( , ‘L” o ’, n s ’ ’:’ ‘- : : :‘en: ,

I ’m ’ es-tv)

21 ct- ‘bet’ 1031 — 214 Mn i r s - ) n  ~ -) ,314 ! - t eve n :s  ~‘~—3 Q n e c  :‘ : ‘-r
by :

‘
omn ,t )

I n  M n i n ’  ‘: : I ‘ — l ’n’ i ’.nenit ‘,‘ e n ’ t  i , ’’ t !  emn n in ’ ,, ’ c i  :‘ ‘ 5 f : ’

I t ’  M ar c h  D- ) 3  — p r e sen t  “n iy n :’ie , , 1 ’ ,,’ i n ’ o—i ,’, :i - ’:: ’ s - u

di i M n u s -~~h 1~4 ’ -” — 1)t3 5~ 
‘.‘ ) ‘-t , ”,’en , , n “—35 n’ e — ’ n ’  n ’ - :

I ’ ) n 5 ( ’ . ) — j ’ n ’ o ’ : n e m : t  i ” i ’ s ) : en ’— D  ‘t a’ ‘ u i :  - m’ ,at , !c  ‘h i s - L , ’:l
‘ l e n ’  ( i s - i ,”: L i n t ,’ , ‘s t  -n ’)

, n i b - r a t ’s -n” ,  , n m , nn ,~ -1e ‘ : n i n o l . v , r i s

In ’ r ’mn u’ , l io n  j - n  i i e n i t i ~n n i 1  to that I sr e s -~~n u t e - i  : ‘ - n ’  ‘ n , ’ i ’i s -  D i ”

: : e - I i m m , c n l t  s:cn:p Le e-  - i l o ’et , i - r i  : t at i  ri be l ow ‘u t t le  “:‘ ‘ok I n c . ,  ‘ I ’  n :: :, ’ .

! ‘it , ’, u’’  j u n o t  I -‘ ni ~~~
i : ;  I i e r : t , i o : i I t - o  t ha t  t’ ’ : n e n m ’  t ’ n ’ i i i - ’ ‘ i s- P t : s  E l y 7 ’:’

sedinn : ’ ’u n t ,  : n n n n i l i c  - ‘ - I c ,m t , i ’  mi  , : t n : L l  ‘ o n b,~ l, w 14’ :, ’ I ., l i m C n ’ ’ ” tc ! ‘ in’ , ,  : i n i ~n a~

:‘ m i t , n o : ’t ’ : -  ‘ n - t i :s- t s ’  - ‘ ‘  I : : ’ ’’:

In ” n ’ n m u n , t n , ’ n  i : n  I I , ’ m , t i , ’n i l t’ - ’ t h a I  n e - n d ’ ’ :  n ’ - ’ I C , ’  ‘- : :~~~~. - - ,~~ I

sediment , S ’ s - n i l - I s -  ,‘ l[e, ’I i - t i  :n t : n i t  j s ’ r ~~~’ s ! , 5 ’ ’ m ’ n ’ : m i m , n u , ‘- ‘ i s ,  n o i , o”x ’ - ’, ‘ ‘ s o ’

i i n ” ’  A88 i s n u n  “n s - ,r r— I ‘ ‘f ~~ ’ t , . ’ :” ’ l i , 1- ’ i s -  ,n ~:‘ I , I i i  - .

-
‘ 

C ‘r i o  “i l i m i t’ ‘ rmniat Lot :

‘ I i i , ’ u’ h i n t ’ : : ’ l ’ s ’ s ’ t’ I n ’ - t’ ‘ t - . - , n o ’ n-i ; I : ’ ‘ - n.. I : ‘ ‘ n ’  ‘ n ‘ n i I : ’  ,
- . t h e ’

p ‘n. m ‘n-no: ,’ L , .‘: n l ”  ‘ - ‘ I n i~ I ‘,‘ ! : : ,  ‘. p :‘‘ 1- n i  I~~:,  m ’ I v ::  n ‘ ‘ i ”  n , - , v ’ ’
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col lo o ted w i t h  the US d— 1 it. ) Snc!:11 es-n. 1lie F1 , ’i) p -elan ‘macI  b e l i e v e  • u mni t  the

s::sj ’en ;  i c d — , m ej  i n n : e n : t  -,‘r n c e n n t  ‘at i oh s-- ‘:re n~ t as h i  s-l i  as- the I a bsr a t -  ‘ n’:,’

t ’ e, n u i I ’ ~~ i : : - h i cnit e .

F i n : ’t r i e  t’ m t ’. ‘n ’nn in it i -a :  s-ri th i s :;t’ :t,, Ion ~‘;iri be , - b t n i i n : e  ~1 n m ’  mm. : U. 12.

,\ rnnn , ’ i - !n n g i n i e t ’ : ’  ‘istri”t, , F-d insas C i t y , .‘,‘ n i t e : ’  C- ‘n ,t t ” l  :‘- e c ti - m m , d y - h r - , I -g i  C
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F l n i r : s n o s -  C i t y , M i  , m - s ’ n r’ i t t1 , L O C ;  ox ’ U.  12 . I ”:’’,’n i n ’ t , n m , e n i t  on ’ t i n e  !n : t e n ’ i  n’ ,

je.,L , s oio ’,_ l n i n n ’ v e ’,’ , ‘d ar e r  Res -nc ” ’ : Di’,’is n : , P. 2 . L x  $14 ;! , 10$ ‘des- i,
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Figur e A87. Sit e location for St. Joseph , Missour i , sediment sample
collection sta tion (Source: Charts No. 514 and 55, Missour i River Navi-
gat ion Charts , Sioux City , Iowa , to Kansas City , Missour i , U. S. Army

Engineer Division , Mi ssour i Riv er , Omaha , Nebraska , 1973)
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Figure A88. Example of sediment data for St. Joseph, Missouri (Source:
Suspended Sediment in the Missouri River, 1965—1969, U. S. Army Engineer

District, Omaha)
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23 36400 480 .6000 3580 0 5 ( 9  6 9 7 0 0  7 7 9 0 0  650 5 0 ( 0 0

26 36800 447 46400 33000 579’ 33700 01.00 5)5 5.000
27 3 1 ( 0 0  440 N.900 3500 0 5*0 52200 3 7 ( 0 0  “(6 5)7 00
20 97100 .32 43300 (6(00 4511 84400 0 7 0 0 0  “ ( 0  5 0 / 0 0
79 3 7 ( 0 !  4 (6  0 ( 7 0 0  34(00 090 39000 37 (00 500 50900
00 37 (00 392 39300 361 00 333 32500 371 00 3/0 5/000
3! 37100 372 37300 36(00 3?? 0(000

TOTAl , (128000 - —  0 386000 ( ( 7 0 7 0 0  .. (‘57,700 ((09/00 .~

TO TAL D ISCHaR GE EOR T E A M  ( C E O - D A Y S )  S ‘ ‘ 0 6 ) 5 5
70761 S059EN000-SEOIMENT DISCH8RG( 191 ‘.IA R IONS) I,’YU ,’S ‘5-

‘I  ‘ mml i , ” 1 2 t 12 2



~-~ i~ m oo: io ’ i. l~ iver  a t -  - m : - ’~,’m n:, ,1 ’ ’ ln’ mi ms Ksi

~m t ’ i t  ion id,ent ~ t
5icat to n i

U~ P C N o . :  Cin , 5t~’i’~~5; USGS , “(~~~31

A:~’, s ’n i cy s t a t  I c m i  N~ - . : C m l , t o t ;  usus , Oue 10000

I n s t  i t sn dc / l on g it e id c :  ~i1~ - ( 0/ u’ ’ ’ ~’,’0

A~~en i o ,’,’ r’ s’l’or’b. i n ’  to OWDC C m l ; I t~n N

R i v e r ’  m m i i i : ’ : 01 ( , ‘~ ( i~i i~ ’ 0 is at the  c u r i l ’t u s ’ni c: ’ 0 1 t i : 5  % , ‘ O s ’U:’ I so,j

t h e  ~ isoim ~~~pni r ’iv s ’r ’s ’; n i  l s ’ .m 0_~~~i I 5 . i~ establi  m m l i i i i s ’.’ ( I i : ’  ‘11

in  1~ s - ,tm , and m u - s o t  m ’ s ’ n u m n from n m i i l e  ~u O t , ~ e n ; t n s l ’  i i  0~~ai i t.’ t i e ’  m ’i’

i n  191. ’ . )

S i t 5 ’  ,ts ’Os ,’ 1 ’  I~~~t- I

P r io r  to 10’( ~, the station was abs tOt ’ Aksarben O n’  i d , ,* (m n s i le - i  ~~~~~

on a 5 ’ n” s i , ’, io t  r’ s ’ m i c i :  C l ’ the b’~I mm c o’,io’ i River mit s~n m m m m b n m i  ( 1” I t~:ir’e A- i l ) . tO:’

s- m tr’ :- m :mn si ’ :’,l m m i a t e n ’  m u  c ’nini n~t 5  of sand and 0’,o’a’,’s’ I , n :ni,i t l ie  0a’ nc i I s ’nt .  o m ’ I i i , -

t ’e.i  t o  apr so ’o x  I r m o m i t  e l y  0 . 8  121 /nn i i ic. The c i , m i r m n i : ’ l  is r’e~’s i t m : t s ’ i 1 ’, - : ’  n m n i\’ 1 5-a,—

tion m o m usu 121 - -ed cor nt r ’ 5 ’1 ‘Lu nd inn not n~:iU ,Ie ct to s ’v, ’ r ’ I ’ l s ’w.  ‘Fl ue n a - s n’ ,’

en the  1et~t l ’ m o n k  ‘ : m n - i  r ’:’vebsr ni s’rtt, co n  t ,h i .’ n ’  1 0 ’, l n b .  i ’ m : r n k n i b s ’v : ’ t in e  i ’ m - i n t ’s-

( p l m i s ’t ’-i r H - - n ’  t o  , ‘m ~t - m u i ’ 1  i : m i i r m i , ’n n b s  ‘ ‘ 1 2  t u e  . n t m i t , i o r u ) .  , ‘ r n 18 , ‘t~~- o ’, ’1’ 1’~
•
~’~~, O k: ,

ot , n o t  i O f l  Wa , n ‘ - ‘vs - - i t,~ jt~ - ‘ ‘co t t~ ” ,’s : t . t s r i  ( m l  1 , m  n i l . ’) )  s ’t i  t h e  r m m ’ - ’ . - ’ ’ ’
I O m i w n O ”  80 ‘- n ’  - ‘,‘ ( ‘  I t O n i ’ ’ ’ ~-

‘t ’ i i  ) . i i ’ ’ ‘n’ s - s m ,  ‘n it ,s i t  e 011 a i-  - n , - r  i n ho

river w i t h  m ” ’ v s - b m : , ’ -n m on tO,’ I , - n ’ t  bat ik min i ss nii ’ nm is ’n’~’e,i si ik s ’m ; en tin ’ ’ r i~ ’ l n 1

1 ‘ i n k .  11c r” ’ m i t ”  - , s , ’vt ’ i ’ m: l 1.ar~~’ ’ s i , s s ’ k n ;  o u i ’ :- m t o ’ s ’ mun i  f r ’ or nm t he  n s b  m i t  i - r n  ~ t:

i s ’l ’t ‘n i n nk. No t 0’  J i ’ n it ’ l ’s ; or 1 i s~ ‘ n  n n i t m s i n ’ n es j r i 1 ’t ~ i~’r i ~~s’ 5 , 5W l i on s! ’ ‘ 1  1 . 0’

mm i t , , ’ . F I - s w  l i m o  1” “ ‘no i -Sin ’  o -  I oil I v c- - m i t  u’ , I 1 , ‘ , I t v  s ln :v i ro n s  l ’ e r i tm : ‘ m iJ m s  Sn  ir k ’ ’ ,~ - i  I

I - i ’ , ’ , . I b i s ’ - : I , s s ’ k n ’ , r ’ 0 ” ’ . n ot ’ n , ’ , ~ s - : ,0 ( I ’n’ - s m n s  l ’n , H I , ’  , l s n l , ’ I - ’ - ’ )  ‘ s o ” : m ’ , ’ sy, I m ’ , n mn , —

~~- ‘ O , 00:) s ’ t m ’ n s ;  r m n , ’ m i r i  — ‘ ‘  ,000 k - n ’ s ’;  an si r m i i ru i mn :sn . ” , — , ‘, 200 s INs , I ’ m’ - nm s 0 , 1 , ’ ~~i ’  5

I , .  I I , , ’ i - n ’ ’ mn ’ ’ n i t  , t i i t ’ , h j s n , ’ i i ’ : r ’ 0 ’, ’n m s , :  n’ s , :’ .: i n ’ , ’ :  r n I m : x I m ’ ,~ m ’ . — 100 ,000 ,‘: ‘ , ‘;

ro sin — i ,000 c t ’s; m t r n , 1  m i n i  i n m i o ; s s  — .800 ,‘ : ‘ , s ‘ j ~~ , ’ n ,  I i  u n c u t  l o m t ’ i s s  01’

re” sr ’ -i ( r- ns , I t ‘ o  - C I ‘,‘ i i ’  i )  S i n ’ ’’ n nsa x I r n n n o m m i  — IS , - - .000 s -k. m t ,

si mon — 0 7 ,  ic C) I - - m is ! mo :,’; nei l m i m i  m i s c ’ . — C , ( s O O t s - m i . ;/ ’ I m o;o ’ . m . ’ - ‘ 1  r I

I- c ’, - I m u. ’ ’ ‘ - 1 l ’~,’ I i , ’ ’  n - n ’’ ‘ m s  ‘ m i t  I _ l~m ’ , , t  R n ’  I b , - ’’ ri 

-‘-- —“_- -~~~~‘ --—‘-- -~~~~~“—- —‘~~~~~~~~~~ ——“-- - ---~~~~~~~ -- -- -—~~~ ‘ ‘-
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, ‘ , s j s ’ of r ’ , ’ou n’ ,j ( ‘ ‘ ‘cL~ l ’t 5 5  to the i - n ’ ’n ; ’ ’ r i t )  are : n m n m s X i n n i m L ’ m  — 3 ,iT0 , H ) —

- n , . / d ’uy ; m n ,L’ n trs — 11 )  ,1400 t u r i n ’  i’s l m : y  ; arid mi r m i rmo u rno — 1,78 0 t or in o / - im i ; , ’ .

‘ 1 n : ’. j,- mt on r ’n ‘t o ’ i c n t i  n ’ , ’ c s - r,l

l i e ’  n ;t’ot l ’ s r i  wa s ’ coot r ib li s loed inn l o l l  k , ’ t H ’  ‘N~ On m O i l i s t  f l i n s t r i c t  ( o o)

to nO I. - r i , t h e  s i s ’ , ’m” , 1’~ t , ~on of the  1.1 1 c :mour i  R i  y r .  O p er m i t  L O l i 5 ~ Wer e  C c l i —

, I ’ n c t , ” i  n0;, th ’o  oil u n t i l  1 ~‘‘ciy i~ ’ it ’ , wb cm ,  t h e  US N’ Iowa f l I m s ’, n ’ I c b  t - ’o k

o n m i - I c o ’  s” ,, n n b s n ” s ’ m  b - s  1.0 ’-  OD. 5 ’- ; - ~’x ” ,t J ’ ’l , s ’ ’ii ’ c ‘ i e t aj 1 s~ d in t he  I ’o l l o w n m c

i l  ~:t ~ i - u : :

,‘, , n m , I v  it s’ Hc~~~ ’s~ ns ible A c”ni -, ’,’ fl it s ’

I ’  - ‘oi l- ’ ’ - m ~ I, s o s  C I )  1 A r - n i l ~~‘) ~~ — I - • ‘ ani” i ‘1. -
I - - s’s ‘i so tm ’i ct 1 ‘‘ci’,’ l’f(. — I n ”

Ic i s , : - - n” , ’ - n ’ ,’ 1 . 1 l s n s n - - i ~t ’ j  ‘Jy, ,- ; ’ I v 1 n ~ I o r ,  1 ~
‘
~ ; n ’ ii  1939 — 121 ‘ s u m s -  1’? ’,’.

‘ t m i ’i i , ’ n ’ .5 1’- , ’ I I n n  f l m n l ’ s o r ’ i t , - - n ” ,
‘ - - u s  : , ‘ i b c ’o” s b , s ’ n ’ ,’ 1 ‘ ‘u I , - 1 :1, — i - r e m ’ s - n i t

f l i t ’ , “ I ~~ ’ ti o r n  i - I )  1 ,‘,
~ 

n i l  1’~i~~- ’  — 30 , n s i n i ,  1t ’, ’

I s i r  I 1 ‘a ’ I m rs C J’  I - o t - t  — 
- l

C I ‘ ,‘ 1 ) 5  ‘‘ t’ t O t ~~‘ 0 — -O L’ s ’ s’ r i b ,
‘ n , ’ ’ , ’ i ’ 5 5 W ’ I - l s ’ ( r I c t *  1 . ‘u ly  I t 1’, —

* fi’t ’ ’ i ‘ore ‘ 1 1 5 - s O  ‘ iv’: l a b  1 ’  t ’ n’ u n n \ ‘iA ’iC’i ’ol ’~V , ‘in s n i s ~ t , s s r : m i t e  m i n i t ’o m ’ m n , ”, ’ i - - n ,  i’ - —

‘ ‘ I ’ .’ ’ o l  n m ’  n’ ’ ’,,m ’ - ) i - s , ’r ’ m m , ’ - l  n ,’ tO n’ ‘ ‘ f l ’ .

1~~s s O i l t o

c - i  t ,,’s ’t ~ ons !-n ’ ‘Oe i n n m ’, - m n

- ‘ 1 i~ s o t ’ ’  1 1 the S O j i  - ski ’’ ’ ‘ - v o n ” ,’ “ - ‘- n ’  , i m i , ’ s m i ’ n’ on n , 1 ‘-, o n’

1 °c ’  I s  ~t ’) ‘- n m ’ -  i - t A ’ , w : l , I :  ‘ s i - I ’ I  ‘ m i i i  ‘ ‘c’ ,: I s - s n  ‘ ‘ i ken  i m n m ’ i m s . ’ ‘ 1 - 9. n ’l sm’ .

The I ) , ’ N ’ f - -s ’ l I s ’ t H , ’ I  r ‘ ~~m s  c o l l ’ s ,’I I n, - ’ n m a n m s r - i s ’ n m s ’t i  i , ‘ O~~~ i ’ ’ ’
~~~~ ’ ’ n o o i

I k s ’  I I s ’ , ’ n ‘ n o ’ - ” - wars u m t e m i n ’ n m ’  ( n  i - n o t 11~ ’ i I s ’ S i ’~ ’ ’ ci’, - i c r’ i ’ - ’ ‘ n y  m . no v i~~~, I s  ‘1 :

m e s s ’ - O s ) .  - n  - l  i m ’ m u ” -  ‘ s i  m i t t  I i - i - s w :

‘ “ i ‘ - ‘ ‘ “ i n ’ i  n’ ~~ n m ’ s  ‘ ‘ -  ‘~~~~~~~“ - ‘ - n i c e

1- i ’ , ~~‘ . - - ‘u r I c ’’ . I i I k  To ‘ C t  “ - n  I ‘ - , ‘ ‘ , ‘ o” 1~r t ’ ’  ,~~~~o , ,  s ’ s

I ’ m :  m ’ ’ - ’ s t , ’ r : - ,” ’ n , t t n ’ i ’ m  ~~i t i ,  1 h i ’ ’ s ’ s

0 ‘ ‘ ‘ ‘ i n , ,  - -1 1 a I n ’  ‘ 1  I ’ m’ ’’ ; ,  - I n ’ :‘- m L ’m , r  1 m m
‘ ‘0’ ! 1 - n ’  i i  ma) s’ ‘‘ s o a k ’  ‘ u ,  w i  ‘ - n ’ s ilk

- ‘ ‘ I - n ’ n’ I n ’  Fr ‘ s ’,’ , I ’  - n’ mm ‘ o u ,  I -

“ I ,  ‘ws ’ m v  - I r’~ - 
- t o t~~I ’ I ’m’ , n  - ‘ a - -

- ‘ n _ m r  I ’ m ’ .

( N- ’r ~ ’ i n ,  I

_ 
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‘r~,”pe ot ’ Equipm ent
Date Sample Used Descr ipt ion or PurLsssse of” I m’ - -,‘e,I n n r e

OD ( Cont inued)

1939_I ~8 Point Omaha Samples were taken - ‘ r ,  l i v e  v e l t i , 1 mLiO *
sampler d i s t r ibu tea  acm’ ssm O the . :-tI ’ea nms , w i t h

three samples taken on each ver t ica l
i’ m ’ dep ths  less than 10 t ’t and rsscm ’e
(number va r i e s )  :‘~ r- depths - -ver  10 t’t.

l91~8_ 55 ft ’in:t US i’ — t 6  m’anm spies  were taker) -o n f i v e verticals ;,
L m ’ t m m i l ’ i e n -  as above.

1955—5 9 Poin t— ~u is i  US ‘ _ i~6 Samples were taken ‘ m n  t e n i  v e r t i - om i l o .
depth— sampler During the ‘~i o ~”t three we e k sm c m ’ each
integrated month , point so ar s p I er  w en - c  taken i sni

‘s~ 1 ver -t i cal s ;  . f l u n ’ i n ~ t h e  1” u m’t h
week , depth—integrated soaJm~p le s ;  w e r c
also taken , two on s,I ,i ve r t ica ls  and
one on even ver tica~ c.  ( s 0 ss mn , n ~ I c . o W O O ’ s ’
taken once every n ’~su r- u o i y s m , n ’e , ’n i : ’  I —
less i f ,  t im in C  by weeks.

1900_Oil f l e p t n —  US I’ _ 1~6 Depth— a’.’eram ’c-k sm im n sp I es won ’t’

in te 1’, r ’’itc ~1 s;a;msp ’Ie r every l’csmn ’  day: ‘ I n - s 1- i ‘5’en’t I cm i  I n n .

190 5— 72 Depth— US F—b I i:cpth—intcCn’ate n :‘uo~-le: S m ”  tmukc:.
i :m t c - ’ m ’ m , t c  I en’ P— 62 ev er -v  ‘ ‘511 ’ i ’ :v m - , - rn  s m - I n  \“, ‘n ’ t i  ~~~ , m~

s O m u n n i l s I e n ’

1060—It 1 -  - h i t —  US i ’ — o L  1 ~s i n t — i r u t e C r m i t e d  :mj mn so -] , e :  were t ’ i k e m ,
i m s t c 1 2 r m i t e - i  s _ - n’ F— ’ , ’ ~1u1’inC the 12 -- ‘nn ’t ln w, ’s ’ k Di ’ s’m~ s,’ l i  m n , - - n . ~~b s

s m m i m n l i  1cm’ on even v, ’n’ t  I o m i l

i ’)I ’~
’_ 5 l , Pc I I ° r ni , ~ O m u n s i  -mm : s m s u n s i p l e~’- of 1,esi u n i t - e m ’  t n t  I wi n ’ s ’

bucket t n u k e r ~.

1 5) 5 1 , _ I t  f l e l  US 15 1. 1~~51t i s m s n i d - ’ ~’s ~ m i m n , l s  I o n ;  on ’ bed m n m ’ ,tc u - i m u I  were
n o m u n m i l s  100 ’  t a k e r : .

11 CC I -wa I I  s o t  n- l im b i

L~~’ ’— ‘e r ’ t h —  f l s t m  I — o l i e i s t n s _ i m s t , e C n ’ m o t e i  s ’ n i , m s r - I , ’ s n  ‘t n - i taken
n rc— i r i t c - ’n” t t , ; - I . o m u m : p I  em ’  m n t , i n n ’ c e  “ ‘ i -b ,  I o i l . ’ n i l  - ‘ i . ’ t h e  - ‘I’ s ’ , ’

s m ’ ’ , ’t  I - m m  t c - m o - n ’  j , n ’ ’ so ;e~
t i n ” ’ m i m i - i  m s - I  n ’  I iv  i b ; . ’ ’o r ’ ’  i i  ts: 1’ r
m i l l  n a,n’ , i ’  I s ’ . ,

(Cuu t ina ’ ;-k ) _________-—_______ -— ____

* flOe i -  t n i t s ;  ‘ ‘ i i  th e  v e r t  i c n u  is wen’i’ i ’ ’ ‘n c’ s : m ’ ’ I i y  l s ~ k - , ‘ 5 ‘ ‘ ‘ n m ;  ‘ 0 ’ -  i i -  r i  —

,
~oa n .s n - ’oS m l m l t k m - ‘ ‘ t w ’ ’ ’ni  v : ’n ’t , i s ” m i b  w o n ’ ’ - l o t  ~‘ n’mm , l u ’ ’  I i- ’,’ m m ,  ; ,‘~ , —

s l i  s m 5 ’h’ , o ’, ’, ’ — m ” , I , ’ ’ ‘ m y I - k  . A l l  1 m ’ - - -  ‘ ‘ - i  : m’ s ’ , n t m ” ’  0 . ‘ n ’ i  -c i i i  ° c ’ :” ’ n ” u - ” 1 W ) ,

At5~

__________________________ — - _  ~~~~~~~~~•~—
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Type on ’ Equi pment
Date Smi’ninle Usse,i l - e s s o n - i j -t i  -11 -:n’ ‘ u n - p  se -:12 Pr oc-lure

USGS I, ’wa D i i n t n ’ i c t  ( C s  - n t i n m u e , i )

Bed US 10.1—5- 1 : m u n n h m i e , n ,  c: ’ be I r n : n i t o : ’ i s n I are ak em i
sampler  - o n c e  e n i s m h mm~ -nt  h i .  ‘l’ em sspen’a t  -m n’ e i n k

c ‘n -I uct  I v i t ’ ,’ s i n ’ S’ n ‘te l 12 n’ all
sa m n m l s  1 e n ; .

Dur inc  t lie t I mis ’ when s ; m u u m i p  los were :-. ‘I~ , , ‘ s ’te ,I at the Aksarben Pe t

( pr L s r t -~’ 1913), no ‘type 11 n s5 ’ l s ile  ,‘ r m u n : c  W i n S  used t ‘ lower the cant’ I i  r i ’

‘ i t ) s u i ’ n u t O n ,m . A m ow n - s i l l  w i t h a w i n c h  ‘ s I t  n i c l , ’o , I  i n as m been instal led m it  the

1—80 On ’ids -,e and is cur’n’ emit 1 y use-I 12 -n’  t i e  s ’- n u n n s p i  i n~ opera t ion .

daC in C  in the vi c lrui t\ ’ s i ’ ’ ~1m : n uh mi bus ’aui on 10 April 18(2. The

n ’ ‘1 i~s w i m i C  ta’buj at 15511 1 lem t ~ the o n u c i n ’  s o s i  n ’ s ’ ’ - n ’  1 i m i , ~ dev ice s s is s e  1 du r i r i C

the  perio d of rec~- r ’, I  m i m i - i  t he  mi ,oen c l e n ’ reop en : it’lc 1’- 0 ’ 0 :1 l t O s ’t I On th es e

si L i t m i

P e r io d 1, ’ a n t I  t O y  lc’.r i : ’t’ i ’ m me :

Uni - m i  } 55i ’ 1 t’ic I I ; :  I o n ’ - - s i - s  — ‘ -m i

10 A p r i l  l8it — Uni t: Ca5 m t t ’ic hod I n ’  ‘ n i - I ‘m i l l , ” ti a’

~l Au gust iO - 5-’8 br idge ( m m m i  i .e 6 1 5. 3 )

CII — I m i t e r  ‘ I ’ )

1 s m t~1,tc ns;t ,t~n- 11518 — It r m i  ‘ in  h’ mtc i Cie  P a l  I t ’  - m o s I C m i i i ’ ,; ‘mice

Os s’s p r t  1 1879 O n - i - i , ’:’ (mile 615.3)

.1” A p r i l  l8’~”~ — [ -c t . ,:‘t F’arnmun mt , n’eet ~tm :i ’n ’ C m ice

20 U n i v  i886 (m i l e  : s 1~~ . l n )

21 Say 1886 — U n i s o n  [ a o l  r i - c  R a i i ,r s -m id - ‘m i l l ”  , ‘n o ~~s ’
18 N s ’v e n n b e r  1 8110 b r idCe  ( mn , i le 0 1 5 . 3 )

l u  i1- - v e n ; m b c u ’  1886 — ‘I ’ e r m i p ’ n ’ m o n ’ v  br I - ICC ( n mn l i e  — ‘nol i I~ ’ cnn”
‘ 0  l I m o  t ’ c ’In 1887 un - -U kn~ w nn )

1~0 11’ ; n - H:  I t S8 ’( — l i n :  i - s n :  O n o c  1 ‘i s ’ [ S m u t  I t -  “ i - i  - ‘ n o t ’  I , ’ , ‘ s i a ’
28 l” s ’ i s r s i m i n’y 1 00 1  t e l  - n ’ s’ (m~ l,e (15 . 5)

— ~- n ’  ‘ , n s ’ m i t ,  I ’  v t : : t - t ’ s’ m ul!l ‘ rem ; ; I— ~,h 0 , ‘ t , : ’ ’,’ , ’ r i s s  n’ i ’ nss - st e  n ’ s ’,’ i s o —
I ’ n ’j l o’ ( m l  I c  :15. 0)  te’r’i r n c  5~ m l  ‘ ‘1 ’S

I . . l’n’ e m i t . l n t ’ o’ P , mi m ’ , ’ n t m  r ( n i  -w N o t ,  I onal  ‘~e m o t  i i , ’  n ’ ‘ s n ’ ’ . I

I 1.1’ s ~‘s ’h 100 s ’ — Ak . m n o n ’ i s , ’ n ,  s ’ n ’ i ,  l ’ s’ ‘ I n o  I n i — a u , - i — w , ’ i  ‘I i ’ ‘ 0 ’ ~ ’

( ; ‘- ‘n t  r i o  )

‘ s b
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h e  r i o t  L -- - ‘ n i t  i t ’,’ f l i l  c. ’

U .  S.  ‘,‘ls ’m - o th en ’  slure ;u ;n  ( n e - s  t O o t h  m i i i  , -A ” i t s t s ’n ’  , ‘ eo” ,’ n , ’ s;
- ‘un i t  L m c i e - I ~

:11 , 5 e n m t e n m s i s s ’n’  1’) .;I , ( n n~ile 6~ 5.9)

22 1 ’- e ; ’ t e n m i b s ’m’ I )  55 — s’:k s n m : o ’ b c u n  sn ’ I  - : ~~~ :‘ l ’ ,’;se A w i n ’ , — w, - ’ i  1,t Ss’s’
2 1’l s i n ’ c h i  1068 ( m m  t i c  u l  5. 0

‘1 i’ s’ i sn ’ s nm i : ” ,’ 150 52 — I5t , ’l i t  is ’~ni k I - - ~~i i :t  n ’ s ’ u , ’ n , , ‘ t ’ s v ;ns ‘ : 1  ‘.‘ ‘ 1—-

~‘ r ’ c s n e m s t  I ’ m ’ - - n ns  I_ 1o 80 ‘ m l  l ,~e , ‘m i , ’e
( m i l e  615. ’))

1 ts’ p t u m m ; L s s ’n’  i~°t8 — Illinn, ’is Ce nt  ‘ n o ,  .‘ hns  in  ‘01 5 ’

30 N- ’’.’cn;:bem’ 19.11) 15:11 l u ’  n i l  h r  i ‘c
(n;e,le 1,17.0)
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Figure A9 1. Site locations for Omaha , Nebraska , sediment sample

collection station (Source: Chart No. 25, Missouri River N a v i ~’t o—

tion Charts, U, C. Army Engineer Division , Mis~ o’.:’i River , s ’mnihu a ,

Nebraska, 1973)
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OHIO RIVER MAIN STEM

03612500 Ohio River at lock and dam 53 , near Grand Chain , Ill.
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Figure Alil. Exam ple of water—quality and sediment data for Lock

and Dam 53, near Grand Chain, Illinois (Source: Water Resources

Data for Kentucky , 1975, USGS , Louisville , Kentucky )
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Old River Out flow Channel near

Knox Landing, Louisiana

Station identifi ca t ion

OWDC N o . :  514778

Agency station N o . :  02600

Lati tude/longitude: 310355/91 14115

Agency repor t ing to OWDC : CE

Siver mile : No mileage is established on Old River Out flow Channel , bu~
the station is 5.5 miles downstream from the Ol~i River

Control Structure.

Site deecr i ~ t ion

The sediment s~~~ple collection station is in a s tra ight  reach of

the river 2 .0  miles upstream from the confluence of the  Ul~ h~ ver ~c t fle~
Channel and the Red River . The gaging ~t at i on  is in the ou t f i~~ channel

‘it the Old River Control Structure (Figure A112). An ar t i f i~~ia1 levee

iral ieis  the outflow channel 0.35  mile from the top of t }e~ ~‘i H t t  h aek .

The ~L~cuiei g ra J i er i t  through this  reach is nearly flat and tee i ! ‘ at t ~—

r l . al is eom ;~~~ed mainly of medium—sized rands ; it is not navi~~~b 1e ?~ r

c r.r re lal t r a f f i c .  The d ie c h ar  ~e is re~ u lated i:i th e  control  ~~~~ru ’tu~~e .

The d t r ’ r ; of record ( l) ~ i te the er~~~en t )  are : max — Llc, ,000

~

. ; r~~ari — 157, ) U U c C.; ; eid minimum — 0 c Cr ; itce clos~~1 c:~
The rcd imeni. b ade of record are: 1,]. 32 , ten : / d ;i ; ;

— i6~~, H t e n e / d a y ; a n i  m l n i a u s I — 0 n day (: ; i ~ ~ r c~~ :~ d ~n n—

trol ;t r u c ’ ir’ ’) .

~ t at I ~ r 1 ch r’ un~.] c’ ti record

va H a : i i e f e d  in l’ie~ to m r i i H r  . r

Cr tte:  ‘L; ;L:i; Hiv r t t r u C . t h t cet I tow ‘ i r w r ; : l  i : i~ tee

A t L ’ L : ’ I i r L y ’ I. ;‘L.;in . The ,; choren  .
~ : 1 .  ‘i n . ;t a l ~ l . h r i  1j , ;cherc r e . r u .

Tel CE ~~v rJ ’in. ; ,°i . t r  l e t  ( l N h)  I :  r mon ftbe for e l  i ~~~ i n g  th  r e —

i L ~~’ and C r  A~~ i c i n ~ aOLI d l  is }iiru’ ‘i I . e e r  t in .~ r e  th~
‘ re li c :  . • r ’ ; ) r  to r 1 T ~ 1~ (3 ,  c A’ L n r  1 : v re r . ’tiy r~: 1 :. ‘ h r

i f l  7
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Laboratory and are now analyzed by the USGS Louisiana District Labora-

tory in Baton Rouge .

Sample and data
collection procedures

Samples are taken twice monthly on three verticals with five

point— integrated samples taken on each vertical. The samples are taken

at 10, 25, 50, 75, and 90 percent of the depth of the vertical . The

verticals are at 1450, 750, and 1050 ft from a reference marker on the

right bank. When the stage at Red River Landing exceeds 52 Ct , samples

are taken once a week. The samples are taken from a boat wi th a Uf l- -(l

sampler . (Prior to 15 April l97~4, a US P—146 sampler was ured. ) Bed—

material samples are taken with a drag bucket . Discharge is mearured

each day the sediment samples are taken.

R iver stage has been monitored during the period of record with a

Stevens A-35B graphical recorder and a wire-weight gage, both attached

to the Louisiana Highway 15 Bridge that crosses the Old River Control

Structure. A staff gage is on the right bank 700 ft downstream from the

bridge.

Laborato ry sample analysis

-: information is identical to that i~resented for the ~tcIiaf ;iiav r

River at Simmesport , Louisiana.

Data reduct ion pr ocedures

I n f o r m a t i o n  is  identical to that  presented for the Atc }r’AC:ileya

River  sediment sample collection station ~it Simmesnort , Louis iana .

Data r ep o rt i ne  procedure:

fed  m e r i t  and discharge date  are not puhil died ; however , an examp le

of data for this station has been provided by t h e  NOD (Figure A113).

Daily gage height s are published in Reference f~u .

General i n f o r m at ion

Addi t ional  informat ion  on th is  station can be ol t e i r i h l i r e :

U. N .  Army Vrig I r ieor  D i  ;t r ict  ¶ New Orleans , U y h r ’ r u ]  i c e  and H y d r o i o - i  c

Branch , . 0. Box 60267 , New )r lean :, l o u  l ana 7fllut .
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V e r y  dangerous cur ren ts  when str ~ cnir es are In operat i on ~~ flashing 
- 

- .
omter  light on south poInt of infl ow channel ind ic ates str uctures ore
0P ’ ro t IOnal  The inf low Channe l I S fl 0 nos igoble channe ; therefore , - ~~ 

-
“ under no C Irc umstances should any esse l attempt to enter Tows and ‘ ‘ 

‘... I
other vessels 5hOuld navigate as f o r us possible from the area and as _ . .

- close to the lef t  descending bank of the MissIssippi River as safet y wi L permit 
- /~~~it~~ L~~

-
~

f CONTROL STRUCTURE

i i ”  ‘

1 .7 ‘ GAGING STAT ION—~~~J~~7j~
A.3.,-,)g

_ _  I

SEDIMENT SAMPLE ~~~~~~~~~~~ 
.

COLLECTION STATION - ;  
- -  

~
- ‘;: - • 

I
¶ .. I — ‘I

- ‘1 — r  
- 

~
‘ .. ‘.‘ ‘

— —

—

SCALE IN MILES

I 0 1 2 3

Figure A1l2. Site location for Old River Outflow Channel near Knox
Landing, Louisiana, sediment sample collection stat ion (Cource:
Flood Control and Navigation Maps of the Mississipp i River , Meg 141,

Mississippi River Commission , Vick sburg , Missiseipp i , ld’(3 ’)

1~
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OLD R jV ~ R OU T FLU N C H A ” 4 N~ t. ~~~~ KN O X LA ~~)I~ G , LA .
SU5P~ NO~.D S~ D IME N1 Ob S~~~VA T1 O ei S

0*76 1000 P • P • M , 10 00 TONS /D AY
$0 0* YR CFS TOT SAtw O SIL T TOTA L SAND SiLT 11 -
e.a.e....e Ce •0•e~~O~~ — s ea a aeon. .... — 0S5a0e~~ eeeaaens.e — C C C C

10/10/72 125 ,072 235 , 28. 207 , 7~~,i93 9,471 oc ,ots
u’ b/72 205,711 3014, 48, iSO , 21~~,03$ 314,b~8 1 ,430
11/20,72 243,iSb 5~ 2. 213 , 1149 , 180,532 159,398 228.9314 . —

12/  4I#72 259.551 291 . (eb , 2145, 203 ,558 32 ,060 1 7 1 .1499
12/1 9/72 299.1 97 1430 , 157 , 273, 3147.llb lio .913 220 ,203

1/ 8/ 73 3 141,262 3$b , 177 . 209 , 35~~,U3S 102 ,70 1 192 ,3 314
2/ 5i73 292,178 326, 70 , 25b~ 236,697 34 ,995 201 .701
2/21/73 326,733 317, 157 , 220, 332,257 138 ,418 193 ,838
3/ 5 /73  221,699 282 . 61 , 221 , 168 ,4 71 3o,3~ 9 132 ,Lt&
3/ 21 /73  306 ,aa8 4197 , 155 , 3’12, 14 11 ,300 126 ,SuI 282 ,605
3/28/73 363, 79o a 1O~ 127 , 261, 140 1 ,827 * 24 .198 277 ,630
5/  2,73 393 ,165 200, 14$ , 152 . 213 ,134 51 ,152 161. 981
5 / U / i l  393~ 89 3 197 , 37 . l aO . 209 .570 39 ,620 ~b9 ,950
S/*~~’73 375~ 3bQ 17 14 , 28 , 1140 , 175 .933 28 ,14 1 l~’7,1~25/23/ 13 360 ,350 170 , 341 . l’4~~. 172 ,075 32.9l42 139.932
5/30/73 356 .260 137 , 27 , 110 , *32 ,000 26 ,323 105 .a77
6/ 5/73 3214.609 217 , 51, leO , 1~~0 .&2b 50,070 1140.056
0/12/73 310 ,129 too , 47. 11 9 , 130 ,1408 38 ,808 99,520
0/ 19/7 3 313.793 156. 46 , 11 2, 134 .209 36, 832 95 ,377
6/ 26/73  3Q7 .~~2I 250 , 70 , 160 , 20 7 ,2SS 57 ,792 149 ,463

Figure All3 . Exam ple of red cent d: it : r  t o m ’ ~L . [  R i v e r ’  t .  C l
Channel near ’ Knox L an d i n g ,  h o c r i o l  ‘inc ( p r i n t  out. r u r v h l i d [p

U .  C . Army Lng t r A c e r  D i s t ri c t , Nra U rb an:

I
~~-— ~~~

-.-
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I ’ !  - 
~~~~~~ e e v i l  it’ , Nebraska

‘ 1 ‘~ t j ~~~~ I r f  ‘i cirt. kin

N .  : -~~, I ’

I mr -
‘ . 1i 1

I ~ i ’ ‘ i i i  / t ,~ ‘ m h rL t ’ CU /  ~ I

1 1. .~~~~~’.

R I  Vi - ‘ i i  I ~ : It , I I 0 1: i t  Iii ‘ i i  ‘ l i e  ~r c e  ‘f t i ;  i t  i t t  i ’ e u r l [ ’ [ i e r o u r i

‘ l v i ’:; ~‘ r l ’ I l t i : h r i i  lv ti. ~ tl : ’dC in  I I I . )

‘ [or ’ ‘ 0 ‘ e r -  ~~~ , i r e  I m i n t  . ; t ; i t .  j o t m  w i :  e r r  t lie P. .‘ . l I i ’ i ; w ; i ;  I.

I ’ r ’ I - t g i ’  :11 A r h i i ’ i r  h , ii ’l r’ : :krr , e t rit i l t ’  ‘ I’ . ’ . f i r11 ’ ’  C n n ’ [ h , t i ~~- e t C  ~om r

I he f i ’ l r”~ek ;i  , ‘ ‘ di hh i diw’rv ‘0 i ’ l l - - it  1 1 1 e v  1. i i ’ , Nel r’ r i r k : I ,

[ h i ’ [ . .1 . t t i t ,  A, ’ e l i n i i  n e t  i~~r r w i ’ i l t i  ‘ A  t’ i ’ l s t  [ v i ’ly i’ei~ ’h rt m i i i  0!’

hi t ’ [‘ i c r  r e’ . u (F’  ‘ e l i ’ A 111i) ,  ~~ I :  I h1 ’ ‘ h r  ‘ v i  l i i ’  r u t  i i i  (Firer” A 115) .

mi t u r k  c t  ‘ t I  I i i  ( X m l  t it t i e ’ l - r ’ i h m ’ h e ”i l r  , t r o t  I’l l -  ~~ii 01

l ’r : .k . ; l i r r ’ i i r l ’ i ’c~’ u1r ’r . ‘ l i e’ rtr ’ t’;u rr in not nrcv I “nh h e  t ’1 r ’  c ’ e r e o ’ l ’ ’ i : u i  I

i~ i ’. t h e  lo~’’ i r  k i t  of r ’ j t - ci ’r ’ ; t : r t i o r i .  ‘t i e ’  1 r’ ’ t.m [ i  ‘on . ’ l e t ’ 0!’ e r r o r ,

a m i  t i . ’ p~ r ’ ; i i k ’ r ~ t l h , r ’ , u ’ i  L i i i :  r’ eSC ll i i  ‘ t g t r ’ r x i e i u i t i ’iy 14 t o 5 i t / m i l e .

‘ [ ‘ [ 1 ’ l an d  up ; ’ t r ”~u ’ ; !‘ l’ i’Ihl t l i r .n : t . ; i t  ion : is i i i  i 1 m ’ ~i ’ ; t  ~‘xi ’l  l i ;  V I i V  ‘ ‘ h ’

‘ i g r i ’ i i l  t i m e ’ . A r i r n i r i I c i i  toe ,  l i e  1 1  ‘i ’ i ) i i i e i  i n  t i e ’  v i c i n i t y  ~~t ’ t i r i ~

‘ i t  i i n i .  I i i  1 ‘fl ’ ‘ 1 ~l~O I i i , ; e r i r e r ” - r e l i c  i i  i ’ r ’ u i r d r ; i ’ to 1 0U—~iOO t o t i i u / 4

cc i i mmi i I c  ‘ci t - h i  1’ c u r t  r’ ‘mci . j u t ’ i r e  I cm ’ : i l  Cl  ~~ 0!’ t h e ’  , ; 1 i i  “U’;  j ~~~~‘i’i ’ i t  1 v

‘ t t ’ t ’i ’, ’ t i l  l v  r i 1 ’ r t  r u n  i r e  i i n i Iu ; . i ’ t r t  l °~~~~’ I r v e h o r  e ’r d  c , d i v ~ ’ r ’: i o r ~:, i l l - i

‘r ’ ’ r i r L I w ’ l t  cc w i  t . h t . h u ” ir o i i  :ui J m’ r ’ t u r ’m i  t ’ l iw r i -u i i ’ i ’ i ”i ’ I i ; . Tim e di ‘ ‘ l ; i ~’e ’e

I , ! ’ ‘ ‘ ‘ r i  ( f i n ;  b - i C 1 t hi , ’ u r ’ i ’ei ’ r r t  ) : i r ” ’ :  r ’c i~ c i i i ’  — i . ~~1 , 0() t )  r ’t ’ r ; ” . ’ ’ l n i  —

t ,‘(iA ~ l c ’.;; - c i t c i m l i c t r i n  , ‘ l t i  c t : .  The g u i - i n ’ i i  ‘ i t  i i i  a ; :  i t  A : i ; l ; i r ; - r

( m i l e  .~ ‘ .8) ‘c i!’! b n t t  ~r r r ” ’ i r u 7 ;  1 i ~~ ; ~it l u c y  ill ’ ( m m n i l t ’ 1 1 . 1 , )  ‘ r ote

l A t h ; i t  ‘- ‘ u i  th  iii  ‘nil , N I -  r ” ,k a  ( m i i i ’  :~~~~. ~ ~~, l ’r’oi i [ ‘ i i  - I — 1 i ~’~~ e ~ I

i t  t o u r  i v  l i t ’ . l i i i ’ eel mi n t -  m l  I i  , ;, ‘ h ; ’ u r ’ - ” -  i t  ‘ I  t ak ’ n i  i i t  v a r ’ —

i n ,  c t - i t  I - u t . - e r ’ ’ i ’I ’ i i , i ~~1l i ’!’ i ’ i  1 I i ’ ‘i ’ m  l i i ’ r u n ’ l i i ’ ; i t . i in . 1 i c - i f

l i c r i l , ; - I ’ r ’ i ’c ’r ’ l ( ‘ m ’omut  i i  - i  t o  l i i i ’ n ’ r ’ i , ’ ’nt  ) i r e ’  “ a x  i u ’ ; i i m i ;  — ,c)i)0

‘ n c ’./  I ‘ iv ; i ’ ’ ‘ i m r  — ‘ ‘ r i .  / l i v  ; and 1 i t ’  m r; i i i  I ii ~U i’  — ~ I ‘u / - i  ‘iy

1” ‘I, ‘1
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Station chronological  record

-rhe s ta t ion  we.: ‘ : r t a b l i c u i i e- I  by t h e  CE Omaha Dict r i c t  (OD ) m i  1tC3e

to monitor  the cecliment c c i r 1Lr ’i iu t i on of the Platte Diver to the  “~[se ;u n ’i

Riv~~i’ . The UCGP- i l c ’h n ’a :hur  C i et r i c t  took -ev en ’ operation of the st a tio n  in

Oct -~1 ei’ 1971 under co nt r a ct  to the CD . ( o e r ’at ion c  are detailed m i  the

following tabulation :

A c t iv t t p  R e c p o ru : l L b e  .f - m ’ ncy Dates

f it:: be collection OD 18 Apr i l  1939 — 30 f lej - t e mbe i ’  1971
u.;t” p~,i r aek :i  1 - e ctober 1932 — r :-r ’ c ’ :emut

D i s t r i c t
f cor ’- i or ’v e ’ceu Ic ’  CE l i e , :o u r i  D I v e r ’  18 A u - r i b  l~~39 — 30 Neptember 1971

ar i u h l y c i s  D iv is ion ( tN ’Ji )
,‘ni 1: 1, ’ui e:’:ttor’,’

foil :  1 ct c i ’ ; r ’ 1971 — n i’o:-erut - 
-

, .1 co In

Data re iuct ion  OD 10 A 1 ’ i  1 ~i o3 — ~~~~ f r - i t oo th  or 1-~”l
~
‘ I ’  l i i  n” L. :k’ t 1 D’ct eft - ’cr 1 .1  — T m ’ e;’~ -ni t

D ir t rj c t

Data t -uh l icat ion  OD 193) — 1-1(9 
—

Kan e’i. i ’ I cv
C t , u t r i c t  (~:co) 1970 — Oi’cecnit ,
C C -  C ’ C i t  ra :ku
Li te~ict * 1 October 1~~Cl —

* t-~ a arc ~leo available t’n’oc’. WATSTORE , an aut octui t - ’ -- I n C  ‘-ru - - u t  i - n i

retx’i ’val -r’o: ’r’:u:i on ‘crated by the  DCCC.

:°hl ’ct i - C l  o n ’  u ’ - - i u r ’ e:

~‘‘u’ u lic e were colluc ted weekly 1:1’ 1- h i ’  CD fr om I “ A 1 t ’ ii - I ‘ t i

~ f r i - t r o t h  ‘cc l i  , w i t h  ‘ L i h i t , i , u r i m !  rucu.r -tes taken ‘ i l r n ’ n c  L l ’ l i  f I w , ’ . C’t i -  
I

t 5f - ~ f  C ’ ’ l - u ” r. ’ka D t : r i ct  ‘i - r n u. . t 1 ’ ] c t i m . - ’ .‘- ‘ u u : u l er- -n 1 - ‘ C - b - n ’  1 - 7 1 .  I - ’ - — H

I ‘ r i le  lire C r  c l i , ’ I i- c l ew :

C’ ,~r i  of [- ‘ 1 u r h  u t - u ;  fl i~’ .u e r i  i I - u on’ I cu’!-
i t  . ‘ ‘ur; ’ i , : I 01 I ri ‘re. ’ - l u i ’ e

I ~t — ~, l i r ’u i l  i D I l i k  t r ’ t t l i ’ ; u  To - ‘ I ’  u; : ’ t~~- cOI’ l ’ t ’ l u i t ’  r u n ’ —
i ‘ i : d i : u c n t  ,u ’ - n c , - n i t r e t  l u .

w : r  1, i i ’  - C ’ u C -ri ’ r” i t  ions 1~~
t i n e - i  !~n •~ u u , 

~~
- i n  : ‘ LO I I ’ - , ’ .

j o l t ; ’ :‘tu’ l l i ’ ; u w ’ -r ’ t’ e~: ’ - l u
wit h , uu i~i k 1 -  Y. I ‘a ;  l i t ’  I n c

- n - i  m ’ I: ; a r t - I  1 - ’ ’ ’ ‘ I i

- iv — I I n ’ i r k  ‘ - t ’ I no r -i  ng
a , : ‘ uu t ~ - I i - r ’ ,

A it”
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‘1 ’ y pe 0 1’ 1- tu ~i ~~~- nt  D en c r i pt ion 01’ I Urjieer’t:
t i red of Procedure

P o i n t  On u i : u h u : i  : : u ’ t r ’ i r ’ r ’  f : u u i J c e  wr ’i ’ i -  taken on t t, t i ’ i ’t -
v t ’i’t i ca lu * u ’ l u r : i l  11, ’ distril- —
uted t ie r ’oe: the  e t im -r u t ;  when
t h e  d i s c har g e  we. ;: let ::: I h e r
1000 c t ’ ; . Five V r - r ’ t  i r :~ ie
were takemi when t i.e ii . — 

- 

-

chi : i r re  w:i: ’- c’ ‘at i i ’  t [ i ; i l

1000 e t ’:. 
V

I i - t t l i —  C r t i ; i i i u r  samp ler Cu ed - Len w v r ’ e t aken  on t [t i ’ i - ~
u n u t i ’ ’ r ’at ,ed  \ e . - r ’ t  t i r a i n  when t u e  i lj  u oha i ’cc ’

we. :: lice;: tli ;in 10ff C f :u
I c i v o .  v r ’n ’ t t c : i I ~ w i n ’  t :ikori - :

when C l i i  - d i  :cli:ir’g’i ’ w ar
‘i’e :i t .c i’ L i t ;  i i i  1000 c r ’r

l i ~~~ (1 Pt - u - t i —  j i f  ~ l~- i  D~~ c’ u rn ; i h - o v t ’ . [ ‘ t r i , i l i i - l , h
i u ; t e - r” u t i ’ i l b ; [! 1 [ l 1f t I e d ’  we: : u - i ’ d - n i l r ’ i I i - I’w

1 ,1 ow: :  . ‘ -

11 1 01 — i i n~~l , i , _ Cf p~ l i i  A r I t e ’1’ vcr ’ t ical  a: t - a k c -r ;
I ’ i ’ c’: ; e l i t  k i t .  ‘rn”, ! ‘ 1  Of ) l [ _ l ~f I ; i i l v  l- ’~’ ui  } - e i i I  ohe i ’ r ’vc i ’ .

Hf D}1— - ’~ i t ’ l g  1 ’ r r o r i r r ~’l take 1 9— Cf
v e i ’ t t~~a i : :  i ’ V i t ’V l w  week :

( t u r I n ’  [‘I ’ lL r e t  i t ~ ’,i , , :ei c
Dr ’! ’en’ i ’ i t ~~e 1cm ) t h~ t en’m i r u e
a C i u - I ’ t ’ I i ’ l i ’ n i t  t i i  to ‘ i l l - l i c i
to LI ~ c~ c -u 0 i’ i t  ion  l i i  -Ic r—
r:t i n c’ ,l Cr’ ’:’: the ot r e n ’ v u r ’ ’  S

I irgie v i i ’! [ ‘ al . [ h i t ’  cm i i —
l i t ’ 1 1  ::u’t ~- l r - r ’ ~’ a O i ’  n e t  - h u t ’ —
i i i , - ’ low ‘t i c ’ : .

1971 — D i i  t I C  101— 5 14 ;“ u u : t - l  i ’r i r e ’  t ; i k r ’i i  :u t o n r t , i ; I v .
p r ’ .:ent 115 -P1 1— l i

* Tir e  p o i n t . ; or n  l i i i ’  v e r t ic a l : :  ~~i ’~ ’i ’ , i i ’ t i ’ i ’ i ’ l i i i ’ - h  i - ,’ ~ u u l - ,v 1 : i h l c r ’ , ~~~~~ lion —
:: i r i t , a l  ~p ’:ic l u ’;: t - r’ t w i ’, - r i  v c m ’t i i ’; i  In  we ta t ’ ’ t o n ’ t ; t  i m i t ’ii l’\’ I Cc ’ i ’-pu : i 1 —

d i e c i m a i ’ ’i - — t ’ ; i I ’ ( ROE ) u ’ i ’t l i o1l . All i’ i i ’ i ’ I i i i ’ i ’ , : et a ’  dr- ::i ’ r ’ i I - i ’J i t t  E en ’c - r ’ — f

e m m c c  in.

E ; i t i - t ’  e t a t ” ’  w : i : ;  n ; i - ; i , : u r ’ ’ l  a t  A e i n i a r i i ( 1 i ~ C _ l u l , $ ~ w i t  I ;  a st i l l  w i - l i  t u b  a

n ! ; i i ’ i ’ g ’o ’i ’  and l a t e r ’ a f l u - a n , : A — I C  c r ’n i t i r i u r o u m : :  r’ ’ c’ o n ’ i c - r ’ ; ’ i t  t u t u  r v i  I I i ’

( j - i 5 ’ : L - i u l ‘u i l I L r ~~i t o  t -h e  i - r ’ ~ - ,e.~ i t )  w i l l ;  :i l i l l i l i l t ’ ~cgr ’ ( t ; t ’ i t ioc i l i t ’ )  t i ~ 1v ~

i n g  a ‘ i  , C u c ’ r ’ — i  0 m’ l~~~r ’ ;on i , i m at,  I ’  ~i ‘ i t  c i  r ’ i - i ’ o r ’ l i ’ r ’ ;  ‘ r u t h a t f i t r I  hi - i - u ~ t ( l~ u t ~ 1_

1 17 ~) wI th : i  h u t - L i e  m ’:i 1e ’ ( n : i :ui ir t t ’ t i ’ r ’)  ‘1i’ jv jn 1 ’ : t  I ’ l : C t ’t’ — l i u i ’ t  i t ’  c u t  i m ’ i t  Ic

I : i I  r ’ u’ , ’or,t ’m’ ‘inC :1 . ‘ t i ’ v i - m l : :  A— ‘5 Cot ’ u ’ a c k i u - .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ in inn ’n- - -
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Labora to ry  ,;ui ~n~ 1e analysis ‘~ —

Pr ice ’ to 1 October 1971 , the P’RD Soils 1,al-oratcir [’ analyzed  the

Sru :;tTles for :u euu -end ’: ’, l—e ed imemt c o n c e n tr a t i o n  and Led—: e’~ter la 1 u a r t i c l e —

size dis t r ibu t ion, u r i n i ’ the ree t i t ’-I.: outlin e-i in D e f e ren c e :  6— 8. A 1’ tou’

I CCII !ehn’aska D i s t r i c t  took over the’ : u tu i t i o n , the  U COC f~~iI . s C aL er a—

t - e i ” ,~ in L inco ln  analyzed the :aoer -l’oe for su :p endc ’d—sedIe ’c nu t Co-r , -:er;t r’ it ion  ‘ 
-

and bed—mater ia l  t a r t  i c i e— n i z e  : l l : tr i ’r rut ion , following the  m e C L e J .  - r e—

scribed in Deference  lb.

Dat a re-Cact i -on nerocedures

[ - n o r  t o  1 October i) ’ul , th e  00 c o u e u u t c c d ee-I i : ’ent  i-c--ad ( t r u e/ i a ’ ,’ )

from the :usnon-Jed—:e’l  m on t , c n r m c ’ c n t r  “ it I : !; rc-u -or’ t e d  from t [:e lab c’ee cc

‘ t na l r ;c es  and t i te  d i :o ’ue ’ m r ’ ’ r- . ‘The - l a t e. r e - h u n t  ion t u’ece ’hu~”~ w’ m r ” ,u t - : r ’ ’c o

in 1965 wi th  t I e  P C I -  loa-o !-r - -e”ru : ( Ce: ’er’enoe ~~) . A f t e r  1 - nt o i -er  i) ’ ’l

C I t e  ~~‘~~~~ ‘“ C ’c t r ’ c , u k ’ c  IC ct r i  -cC er-a : r’ c r u  on:it le  l e t ’  i-e.t’ no tac t i c u : .  I h i e  cite—

co ui t ; i” r t  ion - la te .  a t ta in e d  n t  t ::’c’ :1. ‘ r t i o n  wo~’~ r -I o t t  I on a - “ m t ’C— : l ’ ’ ’i [’I :C

- r [ ; u m r ’ t  , inC a. u ’u:uo::t ii ’c d curve we.: I o nce t : m r - e - o ’;: (0  n Cr of ri I t actiC C c - u i - C ’ - : ; —

t r ’ a t io n . D a l i , ’ e c - i i : u :e r u t  lea-I ,; ‘core cr:e u u t~: I ‘n ’ -,’ u - d e l  l’,’j nr  t he ~‘o ;act-

Of  t he  ru e- au  - i : r i l , ’ di :ch~cror ’ ‘in C t he  urn- ar ;  c o n o e r m ’, r ” i t  l o t - ( “ 1 - t l u ~ ‘u ’ - ; ’- ’

- ‘ i u ’v ’~ ) by 0. CCC 7 to  convert  to ta r , ; ro t’  - lay . 7i c’se roe  u’ : - :0 C O i n - ’  ‘.1 r . r

‘c’: r’ c ::;ado u.;i ‘-:1 t lue’ [l it er  D’;r -” ei:’ - ’er; I [ ‘i f e l o u ;  ( ‘ C C )  :‘ r’- l i o ’m t  : r u

- r c ’-a’ ’ ct-: “ i n -  52

‘c 1 ’  r~ ’; u t  n~ r - r ’ O c - - t ;r i a - :

. -o. ’- r ’ - u - h ’ c i — r c d a’. ’er u t  load ‘s i - i  i i . u c i : ’ m u ’ -a . have  1 ’ ” - u :  “ cu  h ” t ’ ,’ ~~~~ 00
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Figure Al114. Site location for Ashland , Nebraska , sediment sample
collection station (Source: USGS Quadrangle Map for Ashland

East , Nebraska, 1968 )
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1 ’ ’ :  i3.1 (Mile 0 Ia utt tine aon i ; ’ i u- -n ta ’ : ‘1 1’ t n: I - t a r  t O  I
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-, 1’ a J~’:u ~‘ n ’ :~ 1. 1. - u:
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-f l , ’ ri -t icS 1:: 0.35 ft ./nniba . ‘th e Pt ’ .I S l v t ’ u ’  l :~ n u u , v i  “ ii  I-

fo r’ a ‘n-u- , ’ n i - il u ’n ut ’ t ’I c Iht n ’o u - ’ii I - lu Ia u ’ t : t i - a i t .  The ;-i u i: ’ :iu ’ ntn’ I::aitai’a t - - - : ‘

(i 1 , 5  ‘~~~ ‘:, - : - u’ ,’at -- uit , ) i t t  i1i t ’ , OOO c : ’, u . TI m , ’ :n’ t xi:’:iiu ’ , a,- ,Ii” , : , - u t l o u t -I

‘ C l ’ i” ’ . ’~~’ I (1 ~ ‘: 1 - ’ t S , - ; ’u ’ ,- , t t . nt t , )  I a 1, 5 , 000 t.i:n,uh’,:. 0,’~ nu: , ’ u i u u

- u ’  ::cd i n u l t : n’ u I  j o Lt  , I ’ t I - : t  t u n a -  - u v - i i l ’ t T ’bo ‘ct’ L i i i :  ::t ,’ , t - , ’ : u .

I in c i : : ’ -  am I- ‘ ,‘t’’ii t’ ’t’Oi’ - ,I

The , u t , : i t - i , - i t cu t :  e, : t . u i t ’ b i r i i , ’ - i  in j ’ u i - - ’I H ’  m on i ’ ,- :’ ‘H . a , ti u u , crit

,~o:i ’ u I : n i u  l i n t  ol’ the i t t - I  D i v - n ’ t’ tine A t , ’i i - u: ” i l t t : n t  D l v ’ ’:’. ‘ l i n e  : 1 : ,  cu t :

- a l a - i  L i l u , - ti at Hula ;‘ i u ’ t  l ’ . t I ’ t r  l o a u t t i  - n i  be, ’ t t i t :e t i i t ’u ’ t ’ ’ s ’ m , ’ u t n i u , °at u ’ -a ’

‘ut n u a- Or ’ ‘ i I ; t , l i nt ’ t ’ .

The Cit I- I ’ -w fl i,toui : 1:! ‘i , ’’ (1101)) 1 , -: n’ ‘ a n at: ii . u - - tO t ’ L u - i  I - - ’ ’ I

Li me :nn i nut : ’ b u:r t tnt _ i u ’ t - -, lim- ,n Ira ’ tin I ~~i i i  I 1 n i t ;  n i  ‘ t~ t .~ i i ’ a i’ , ’ , iul u 1:: ’ ‘ 1’ n .  + 1: ’ ’ 
-
.

‘5 - t~’at,,-~ ”,- “, n tt u I n , , : I a . j ’ l’ ion- t - . l out , - 1 0’ ~~, i t ’ :u n i ,n ’ , u-l a: w ‘‘“ tint ’ t I:; a - I t

u ’  11 11 1 I, :ih ’ :” ,I - -u’ , ‘u r t n  tin’ , ’ n c  n u r a ’ , l ’ ,- ,:’ - I - v L i i ’ ’ lO ll ’ I~
, ~ 1,O’ta’ t lO ::t n i ’ ’

I ‘ i t  - ‘  - r i  + - n’ ,’ itt ‘‘‘C i - -n: lIn :m,’’ -

A “ i’
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j In ‘ n I- r u : u’ ,-c,’dun’,,’,u

,‘u~ ’ ; 1 - - , c- - n ” : ‘, n u i’., - n ,  t w i , ’e “ , ‘ n : ; u , l ’ ;  - n t  H , n ’ , -, , ’:- - n’ t i a u i l :  w i l : m  t O y ’

u- ,~ in’ — ino t’ - -a’ - t ’ ’ - i ‘ r u n t , - :  - n i c ” i -n : ’, ;- - u ’ ’  i t ,  h n ’ I~~~’ t - l ’ ’ . ~I~l u t ~ n’1 t ’t - i- a :ml: u

u, - : ’ - , n r ‘ ia’ :,I 2-7-0 “ t . -a t n t 
. ‘~ - “ -n t Loul , ’ ’ ,u ’t - t m - - c L u i , -’ ‘ -t at 

~
‘
~
‘‘ - t i t c l  u (5 I t

‘ t u r n n ’ an t o ’  nil ‘I t  ‘ in tr O ’ : . Olin :‘, ‘uu :h -l ,an t i r e  : ‘ t k n u u ’, m t  I

,
~~~~~ , 50 , 7’,, ~i :~~,: ~ n’ ‘ ‘ - ‘n, c t  L i - -  den l I t  -, - f  t i t a  ‘,‘t - u ” i c u t ’l. -i i n ’ i u t ’ hi~’h $

:1, -u : , r ’ u n u - ~~- , t ‘ i n ’ , - an t I l~ - ’ t - r - i  w’,- t ,-kI,’ . Ti:~’ t u t u : , ;  L~ ’ . : t i n’ ,’ L u t h e r ,  t ’r onu : a I , u u d

a I l l ’ I — H  u - u t , :  1, - n ’ . ( t i l t ’  t - , ’ 15 Au-ri] lO u I , , n u ‘7 1 — - . ’ a- tn - n - t i n ’  c’:

iota! .) 1 1 — n t -- ~’~~-u’ j ’m], a’u.u’,;-tc:u ire I t t - a ,- : :  w i ’ S  u u , i r a ,- ’

It I n a : , - t i ’ ”, ’ ” , n ,j  H u 5 , ’I”  I t n t , ,nb- .n n : ’ v ’ Lt L o n i t ’ ’ t I ’ ,,’ ‘ ‘ l r t ~ u ” .;: ~i nit’ titnit

a -  I n n tt- n L - t a ,  I , - :  ‘ u i ’ - u t k a n i .  

tI ~‘u ’ . . - - i n -  - - ‘ i t - u  ~I a ::

I n m l u u ’ : u : t i l  I a n t  i m  i , I ’ , ’n L I c u t  I l~o t O u t ,  i O - , ’- i  - ur I c-I :‘~‘n’ the A’ a : : t: : ,  1

, I , - , n
~ tu e ’, i I u - , , - : : ’ : u ’ u u : u ’ I , i ’ c o l l a i rt i o n  , u t : u t  i t - n u  - ‘  l n u u - , , t n , u~~t , ln -:mi : ; i ’ m n t u i .

Datn i  ‘t ” - , i t ~~, ’’ I or: u - n ’ a a t t , i u u ’ t -a

i: u : ’,’u’a’t t ion j~ u i - i t - n i l  I c a I~ I n  t hat u’e;: t ’ u m t ,-J ‘on ’ t I m, ~ ‘i t  ,‘ u : t t ’ u I : ’;- ,

R ic o ’  .au’ i t  u - , - n tt :u ’ , n u , : - j ,  a n t i ]  ~.a L i o n  st at i - ” n t  ‘it , ‘ i u t u n :R ’ :t -,~~‘t , , I :; I t t l t ’ i

[t at a Co- n ’n it o ’ n - u ’ ,  - - a -  I L 1 u ’ ~ - , ’-

I, ‘ a o : ’ ‘ u , ’ l i t t o n ~,~ a : u , ’ i i n u ’ ’ n m l  m u t t ’  it :iva i , - , - u t  n o  I i a - i t - n ;

a n c  i t t ~~, f-a ’ L i i i : :  : 1 ‘ i t  - ‘u i i u ’ ~~ I .Ini I ’;  H u t ’  l i t ’S I a  , — H w : i  i n .  ID

i n ” - A,Llm . D u l l ’ , ‘u t , - ’ , ’ ’ , ’ ’ I ’ I : ’ a ’ i u ’- ’ n - a - I  i t n n i , - - n  i n n  Re:’, “ -nt ” ’ - ~~~
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Figure A119. Site location for Red River above alt River
Out flow Channel , Louisiana , sed iment saunrph€’ cnl]rn’ t i - -r u at-a —
tion (Source: Sheet 20~4, Red River Hydro~’n’:l)— ltit ’ l ’i m t ’v , -’,’ ,

Volume 2 , 1965— l”i ’-tT , U. S. Army Engineer Diatr ict , N w
Orleans, N ew Orleans , Louisiana , 1970)
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PLO P I V L ’~ A b O V E  OLO W J V L W  O U T E L U ”  CM A ~’. ”4IL
S uS P L P+~DLt ) SE U I M ~~N T OBSL~~V A T I 0 r ’~S

UATt b o o  P ,P ,M , 100 0 TOr ’~S /DA Y
M O 0* YR CFS TOT SA ~~O SILT TOT AL S A ND SILT
a — .e....e. — C as a a a •C 0.es — S O • S • C S S C C C  05 5 500 e  f leeS — SeaS.  — C S C C S C  0 5

1/ 2/7~ 1o7 ,000 113o. ~O5, 732 , 511 , 7*3 182 ,20* - 329 ,557
1/ 9/714 1a’4 ,OoO 905 , 517 , 388. 400,101 228 ,726 171 , 375
1/2’4 / 7 ’ 4  152 ,000 56?, 180 , 3~~2. 230 .267 73 ,890 1S* ,376
1/3 0/ 714 159 ,OoO 561 , 129 , 1432 , 240 ,’i9 0 55 ,%9 9 185 ,290
2/ b/7M 136.000 2*1 , 7. 22 0 , 96 ,069 17 .255 80.834 I -

2/27/714 1 61, 000 ‘407 , 212 ,, 1 95. 17* ,632 92.020 814.813
3/ 5/714 1614 ,000 ‘472, 250 , 222 , 206 ,670 110 .5014 96 ,166
3/20 ,7k 135 ,oo o 1 4 1 Q , l 4~o , 278 , 152 ,375 51 ,072 101 , 303
3/27/ 7” 118 ,000 252 , sns , 198 , 8u ,0ba 17 ,11 9 b2~~9147
‘4/ 3/7 4 108 .000 1*7 , *0 , 107 , 48,639 17 .3143 31 ,29*
‘4/10 /7 14 95 ,O u Q  152 , 33 , 11 9, 39,055 $,5,14 30,460
14 / 17/7 14 11 7 ,OuO 320 , *14 , 2 5 6 , 100 ,9146 20 ,082 8U ,864
‘4/414/714 100 ,000 131, 15. 116 , 35 ,353 3,9140 31, 1413
5/ 1/7 14 11 6,000 ‘4414 , 30 , ‘~1’4, 139 ,025 Q ,’4uO 129 ,*25
5/ 1/7 14 11 9 .000 385 , 85 , 3u0 , 123 ,o’46 27 ,1405 ~b ,241
5/15/714 135, 00 0  83*, l b l , b *9 , 3014.143* *0 ,752 2” .%,o8”
5/22/74 97 ,100 ‘41 0 , 88, 322 , 1 07 ,460 23 ,0214 814,1436
6/ 3~’7’~ ‘49 ,000 155 . 2, 153 , 20 ,149 1 0,293 20 ,1 98
6/12 ,714 b 8,?ij~ 1142 (1 , 1 ’4 , 1406 , 337 ,7M b 3,14 08 3314,333
b/ 2 b /7 ’4  13 ,20 0 757 , 9, 7~a8 , 26,942 0 ,3u9 26,633
7/b0 /~~’4 1014 .000 2~~7, 75, 243. 83.1403 21 ,0 03 62,1400
7/214/7 ’4 7~~,500 5’~1 . 126 , ‘41 6, 11 b ,0~~b 26 ,909 89 ,157
6/ 7/114 314 , 10 0 297 , 9, 288 , 27 ,3~~* 0,819 2*,,2*
8/21 /7 14 13 ,SoO 97 , 11 , 93 , 3,5145 0,1142 3 ,1403
9/ ‘4/7~ 38,8uO 1’42 , 16 , 12 7 , 1~~,877 1.635 13 ,2142 8

9/16/74 102 ,OuO 13 80 . 106 , 127 4 , 3 7 9 , b9* 29 ,183 350 ,5 12

01 , ’- ,:’- 1120. - , u ’ : ut u t , n I a  u t ’ , i : , , i t , t n ~~ t ,  :t n u i t u ’ - , i i : ” , ,’- n u t  l O u t  :0 -n’  u . ’ I t - n  R i o u ’
- i i - ’ ,’;’ T I  D i v  -i t :’I,’c - ‘: :tn t n t ’,tl, I- ’ -,t ],-- i t n t : t  ( : - n ’ t n t ’~~: u n ~ u ’ ’ -,- I - u ’ :-t ’iv I I . 

:‘ P i a t : ’ i a t , law t i u ’b - ’ tn,. ’)
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F- - j  1 , 1  : - n ’  u t t  ,‘,joxaui-dria, Louisiana

t ort I i - u t

1’no at’  a t - it  ion 1,:- .: QI+n’J I t

t i L l ’  : - I - - -1 L-a n u , ’i t c -j e :  3l18~ n/  ‘TO: I  :- , ,

n’ ,,- ; a n t  i n t n ’ to -1 ,00:  ‘0-

Fi’c’:r u t i l e :  l0~~. ’~ ( l O l a  0 I a  :n ’ the  a - a n u f l t o u , -:n ,: of ’  t u , n  1 - ~ ’,:an’ ‘l a

- m i d  ‘-liasi , t i an r’ivt”r - :; -at- ti li :I:n’d t-’,’ t:,- - Cl - I ‘it. ‘‘

S i t e  dea-,’tn’ i: L I on t

The :t - i t l c - u r  is oni t i m e  U .  .‘ . S i ’ :,c- ,t’ l:5 l t t ’ l - I , ”- ( “ , : : in , - ’:, ’ n ’o t : ’o )

t hat ‘rc a - o t t  t i e  i ,,i l0.’ :’ - m t , ’t ’Lo ’ t u u i u ’ i a  ( F l  ‘ i n n ’ - 1121). ‘‘taci t

n’ -, ; t i~u _ s Li t - ’ tI:n i t - n  R i t ’ , :’ 1.8 u: u i i t - ’ :” ’,, u , ’ tn’ea,m . “ l t n :’,~~ aa ’ t ‘Io n- n - a

b a rth :  t n , : n” ,- ’ a n u _ t , ’:: ‘ ou t ‘ u , :  r it a , ’, ]-tu,u ’. t ct ’.; ” - u _ : :  the levee t i n t :

0 , -n nO v- a -u ’ I , ’ st r ’ i i - ’u t t  ~t u  Hue t’lt ’l::l t ,t’ ~~1 ’ the  .t t a ’, t - ~ :-, f l t  Ia- ‘ a,’ Io” t t

:0-n’ a - cu- a - - -:’ : l ’ l ’ r n ”,:’:’]a . TIuc ‘radii --nut c u  H u e  a : : t n , n , ’ - I  . : .  - :~‘It nD : I , n n’ - n t , : ,

1:: 1.1 :O/ u -iJ ~ , t , u , - n  Hue I,; I : n u i t c : ’ i ’ i I I: ao::ij ’oae .i :n , t t i n t b ’,’ a: ’ u ’in .~ - ‘rn , :,;.

Since  tion ,‘h, — .:’,ui’ n 01 ’ S - n n n l i : n , -u :  l :aJ: , T - - n t o t ’ ’u ’  1’~~O tn : , :  t i , ’. - :o i a i ’- l a m ’- : t

a-la. ; I : , . ‘ a:’ ~ th~~n’ :’ mt’ , ,’ : u - , -t r  i - a : ,  f :’ tn u ’ , , ’t I ,  x - u n : . i  t Oo  • t itc fl a-.- ’ . ‘tat t O  I a

L a t i n in  act n~, u 1  n , :’ - :  to be n n u n ’ t t l ’ t i t t  aor ,t :’oil,-

The i , i a , u i 1 u ’u ,r , - y ’ o 1’ ‘ - - o n  ( i t , ’ -- - L it  ‘he an ’ ,’a, - : ) )  ‘~ n ’~ - :  n - , : x i ’ -  a ,  —

233, 07-0 ant , ::,-~“un , — 31, ’ ’  , ‘ n ’a ;  - tn , I n :ui :’, l u t ,n,n - , — U’T ‘ “a .  l ot ’- : - - n i n ’ , - - r , ’

loa,1, of r~-on ’  I ( i - u : ’ La - - Hu e  n - n ’ i ’: - -n r ~ ) - t n’ - ’: n :ta x i nn: oa : — S , D:l , 00el ’ u . , 7

nu t - i n ;  — , ‘ n , ) , t I ) i )  t : n t a / , I t , ~; ant I  u u u i n t ] n : , ;u t , — - - , D-3 0 t on , n ‘ I i . ’ .

, I; io~ ci u r a -~~ u _ a - t , ’  i a - i l  n ’ , ’- - t c u ’ i

t l lme  - ‘ ‘ a  i - a nt w n n u  , ‘:‘ - 0 . H ,’ i t e -j  i n ,  i ’m 5 2  i t ;  1 ’ ’ ’ 0 ” ‘ : - -  n u’a , ’n ’ u-a - ’, ‘ 0 ‘u , - : ’ —

n m c t n ’i’ j ::’’ ‘, u , ’ ’ ::n’ I ’u u - - : n , t  r On:: : - - f  I u ’ ’ ’ ‘~~i D i  c n n ’ . ‘ l i t ’ ’ ‘ 1 , - ac m , u ] t -n w ‘ t a - m n

, ‘:t’ u : l I . t i u t - I  i i a - : u ’ t : ’ ” : u ’ - t : , ’n’ . Tine Cl ’ , 10 i ”t n , ; I i : t  nOat (Il - - I t I,

n’ - : :- tnt: i i i ’ ’ ‘- - n’ ,‘ -  i~~t ’a t i : t - l  ‘ I t , :  , t t , , u u i I a nt I ‘ aj i i ~ l O t ’ ‘ i t O  n u t  11:1 I n ,  
- ‘7 -t a

u ’ -: u I t  in - ’ ‘ no n’ , t i m e  i n i l t o t ” t t - ’ n ” .’ a n t i l o l a  • ‘ u ’ cr 1 - - o t t  I - i - 
‘- , ‘ 1:’

: t , ’u: , : -b ’ ’ n  w ’ ’ n ” - ’ u n , u u t ’ .’ : t t - - n  i t ,’ t h e  Il -a - i l )  i , u u l o u ’ - t u c n ” ,’ - i u u - I  : u u ’ ~ ’ n - c  t u n : ’ , i - ,- a e , i  t , ’

I 0 ’ - ] . ’ I , n ’,m is I -u n u ’u [ I i  a I u ’  l e t  I , - ,l - - ’ n ’ n t  i,or’v in  Su i t  - - u ,
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.‘- anutple tin -t - 1 IOu
.nolle- ,u t t c n u  u : ’ -

S u s n t ’- nr ’ ,Ia - - i — , ’, ’ - - i nu ’n n ;t  -05 1 : - I ‘‘ an,; Ica t ‘
,-~~e L - , , : ’ a - nu  ‘‘ - t I n ’ -  t - ’i-a- i . :t, ’ u i ti, .

0- - n n I c e  ; - n u , 1 — u u t - ’ ’i” t ’, ’ ” u  o ” a u a t - ; : n  (‘c ~7- , 2 5,  50 , 15, ‘,n :- n ‘- ‘

on ’ t i l t :  0 - : L u ,  ‘- u ’ t t t c  ;‘a- u ’ ’: ic u ib )  ‘c’ ,~ ta d - . ‘h or: three -‘ n I - ,’-

ac :’a-,u t  H ’ t a - t: ’,,- ’C’ . ‘IDe u , a u t , t - t : ’  01’ n - T n t , ; a -n : ‘, ‘t : i ,  ‘ a - n t  “‘ ml

- n o  the n on - i an’ of v’- n ’ t ia - ’mL. ’ ”,u ’ - .- - 1- -t a” In - ± 1 , ’ i:. :n  ‘ - a - ’ t i t a - n .: t a - I n -  , I , ’

‘,i u-~- II)D ‘u t n,ueJ a- -n: tInt: , ,:e F , :,  i t o.  Time a, ’- ; ’ n n u a , : j — a - ’ i t u n an ’, ’: a :a ’ , n 1’-:

t aken  -
~‘ inrtt a I L ’ P — a ’  s a n u t u l c u ’ . ‘i}t C ; c n ’ — iu t a ’ , ’;’’ , ’,c , I  ‘ ‘ -a- , : let ; ‘u’ : I ’ , : - : ,

t a:’ ~ —u ’ , l : ,  i :tt ’a - :”a - -,’,,a. . The - i i : ,’ i , - m u ’ ’ L’ I u : , - - - , , - - ; u ’ :- - n  ,- ; i t i :  a Iu : ’le;, ’ vet  ‘ ‘
~~ . 

- -
-

m i t ’  t i t ’it  ::,ccn i u :-, n: n i t .  :u u a : , ;- le :t  ‘it” ’ n :’ r k t - u .  Dlv-:’ a ’, ’ , -  ‘a i , ’ n ’ , ’ - ’i ,  ‘ ‘ u n ’ -

tL’ ia - , - in tl:. ‘,-.‘It :u a :‘a-— ’,n’ - ’,,- ’itt t ’at’e n it : , ’ ,, .n t a --  t i , ’ - - :  -~‘u, a ’ :’- ‘a’. 5 1 7 - n :  1 ’

t ; ,~, t t . n. l. , . P u ’ l : : ’ to 1932 , n t , ’ n t : ’ :’ “t - ’, ’la , - O :  n O u : , e ’ , : ”,F’ n - 0 ’” . —

1, - t i  - ‘ -:‘ n u  ‘to : ’ ,,’ .: nc:,: -l ,- ‘ rr iu i ly a

In ; : ’ -, ’ :’ u t a m t i a n m  I :  I n--n O I c n n ,L to ti nt i r ’ t , - t n , : n t t a  u ’, -a  tIn,~ 
,‘,t o t : : ” , I ’ ~’, ’ ,

Div --n t a - -  ± i : :, ,n u t  a- a : , n - ,L ’- - ‘ - , t ’ - a ’,i~ ’n ; :‘ ‘ , ‘ i - ’- :u n i t  ‘in- c , - - :: - -n t , ‘ 1 a 0 , m n. - .

O n , a u” :- I a . ’ ’,ion  :‘ ; - ‘a - e - l u r - - s

i n , : ’ :u ’: - ’ i ’,i c n ,  I :  i - i - .- n , ’: ica l  n o  that :;‘ -.-:tuL ’a - ,m ‘ - a - u ’  Hue A ;a :,”.:”t l ’ n ’ ,

D i ’ .’ r’ a - - - - n I n : : n - n t  a ’a’: t u ,L t : , t h b ’ c’t t, n , n i  .u ’ ’~ u i - -- : ’u a ’ f l u - , :- , - - : ‘“, -ctl’t , ‘ , o u i a i ’ ~:~-~ .

II’ , : , ’~ n ’ - : - : ’ t i n t a  : u ’” - -
~ 

j u n - n

I I i i  ,,, ii I t , I i i  i

H, i ’ .a- u ’ : u ’ - ,  O u t - n t : , a’ .: : , ;  I ’ - t’ol]ona’ I n i  ,u ’ ‘ ‘la i n a ’ , ‘ i ; ’ , : - , - - , ’ ; -  u ’ ’ , ,  I -  . 1 : 1 - n , ’ , .

• ‘t n ‘nX ’ m u ’ . u L’ - - : ‘ n - u ’ - , : ‘ u ’ L i i i : :  n; ‘ i O u - n u t  ~n ‘- - n I  1 i a  11- 0 ’) ‘, .: :i ,  - - a r t  I : ,

A l ’ - .

1 1 : : : ’t -n ’r t ntt i on t~~
I i i ’  i - t o o l  i o n ’ - ru t 0 - ‘n , r. - I , I a n - ‘ u , ‘‘ in. i~~’ 0 ‘ a i n : ’  - ‘1’

Ii . . ‘- . , , n ’’ - a ” D u n . - ’ 1 ,- u - ’ ’  :‘ I i  a, ‘ I t ’ ’ • I l - -c - ‘u ’ , l - a’ . . ,  7 , 1 : - n  - a . ‘ ‘ i n t l h - a n n ’ .’ - i i i ’ ’i~~’
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SCALE IN FEET

1000 2000

Fi gur e A121. Si te  location for Alexandr ia , I , ou i s iu inn i , t : e t l i n u u e n t t
sample col lect ion s ta t ion ( Source’: S}t ’; a’t 163 , Red Ti i v t .:u’ Ilydro—

-
‘ graphic Survey 19 65—19 68 , Volume 2, U . Ill . Army Flu i ,- ’in: u’u’ Pistric ’

New f l r i n a r m : u , New Orl eans , I a m  I :  i n i n a , IS  ( 1 )
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Rk ~~) ~4 1Vlt 14 A T  A L E X A N 0 l ~~1 A ,  L A .
II S U S P E ’ .OEO S E r ) I M ~~~T U 8 S 1 4 V A T 1 O~~S

D A T E  10 1.10 p ,p ,u , 1000  T O~’.S/0A’Y

1 0/12/72 3.731 115. 35 , dO , 1 .15 9 0 ,352 0 ,806
10/2e/ 72 14 ,796 1614 , 27 , 138 , 2 ,127 0, 3’414 1, 184
11 / 9/74 72 ,1403 21 14 8, “2” . 172” , 14 1 9,382 82 ,8514 336 ,529
11/2” ,72 51, 654 96j, 274 . 687 , 1313 .862 38 ,1~~S 95.11 1
12/ 7i72 20 ,618 601 , 253. 314 8, 33 ,438 114 ,07 14 19 ,364

- ‘ 12/21 ,72 55.529 1098 . 311 , 785 , t b ~~,092 146 ,500 117 .512
1, 14/ 73 27 ,275 1453, 155 , 298. 33 ,343 11 .413 21 ,930
1/1 8/73 3o ,971 “92. 191 , lot , 49 ,0140 19 .028 Su ,012
2/15/73 88 ,669 2013, 592 , 1”21 , 481,366 1141 ,521 339 ,8M8
3/ 1/73 27.1452 1492 , 115, 377 , 38 ,14 00 8.512 27 ,867
3/2 9/73 101 .756 131 ~~. 380 . 937 , 361,380 10 14 .387 256.993
‘4/ 1~~/ 7 3  78 .100 898 , 2213, ~~~~ 188 ,805 148,902 141 ,903
14/2 6/13 128 ,000 15’45. 333 , 1212 . 533 ,389 11 14 ,976 ‘410 ,413
14/30/73 142 ,000 1282 , 22 1 , 1060 , “90 ,d O a  bM ~~7b3  4 0 6 , 042
5/ 3/73 137 ,000 1381 , 388 , 975 , 502 ,979 1142 ,732 360 ,2147
5/ 8/73 134 ,000 10 148 , 48 , 701 , 370,169 125 ,805 253 ,1 614
5/1 0/73 120 ,000 1095, 3”2. 753 , 354 .460 ii0 ,7~~1 243 ,719
5/15/73 121 ,Uu O 10 48 , 277 , 769 , 34t,~~03 9Q ,14914 25o ,909
5/17/73 1 ê 0 . O l l iO 1 1 1 0 . 380 , 750 . 359.256 11 8,1410 242 .814 6
5/22/73 97 ,500 659 , 122 . Si7~ 173 ,18 9 32 .0314 1141 .155
5/4 4/73 76,100 797 , 14113 , 855 , 163 .582 29,245 i1” ,317
5/2 9/73 ‘43 ,100 Mob , 58 , 748 , 93 ,b2 7 6,736 8a ,~~9O
5/31/73 35.Mo u 591 . 33 . 558, 56,””? 3 ,138 53 ,309
6/  5/73 26 ,1400 360 , 26 , 3314 , 25 ,82 0 1, 616 25 .8014
6/ 7/73 2~~,7u0 ~‘41, 35 , 1 4 1) 6 , 35 ,316 2 ,7e 9 32 ,5148
6/ 1 2 /7 3  88 ,000 2352, J I b , 2 035, 558 ,026 15 ,0114 483 ,0 12
o/14/ 73 107 ,000 18 1414. 263 , 1501 , 532, ulS 7S ,9~414 1456,~~32
6/19/73 10 14 ,00 0 1881 . 396 , L205 , “71 ,525 t i l . 151 36 0 ,375

-
‘ 

6/21/73 90 ,000 1220 . 253 , 966 , 296 ,012 61 ,456 234 ,554
1/12/73 21, 8314 1427 , 31 , 396 , 25 ,135 1 .831 23, 301
7/2 6/73 15 .031 98 , 5, 93 , 3,977 0 ,206 3,7 7 1

• 9/ b~~73 17 ,1 85 1493, b3 , 1430, 22,830 2.~~11 19,919
9/20/73 23 ,097 536 , 73 , ‘4e3, 33 ,384 4,5214 28 ,859

1 0/ 44/73 27 ,61414 8941 , 914 , 600 , 51, 7 137 7 ,01 0 4~~,727

I a .u ’ - - Al 2 2 .  l : .t ’tu’ , :  I a’ - ‘- 1’ a ’ l i n ’ . ’ - u , ’ ’ :, ’ - , “ t ’  A 1 i ’~ ,~~, oH ,_a I i a n t ’ ,

t m i n t ’ ’ ,~~ n u ’ ‘a I t t a- S. S. A u ’ : ’  a - n -  i i ’ ’  u ’ - 
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‘ , ‘
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On- i  R i  ‘ a - - a  : tt  :‘~~~~ - -a- u n t , i o o n t t t ’ , n , ’ ,

: tt n i t i o r t  ‘:..i~~u :t~ t ’ nt’’i ’, i~ - u u

do.:

A; ” , ‘ Ia - a t ’,O,i - n u  0 - - . :

I : , ’ H’~-,n e~~Hn~, ’i t u d ~ : ~, e) ’ , 5 / t t  ~I ,7a-5

A ‘- ‘ - nay t a - n  u ’ , I : , - to  , t’,,,m O ,,’ : t

H i - i ’ - :’ ‘ I L , - : “ t i
’ . ( l - ~;j t :  I) I : ;  u-i t  I , i t - :  ,‘ - n i : ’ I u ’ :n t a n ’ - i n ’ ‘ u t -  1 . - v  ‘‘ l a -

t i n ,  I ‘- ‘ i . : : i o s i i  I u ’i ’.’e:’:~ t ’:u t t i l  - I i :  :, ‘:- I 1-;’ t a t  “H I t ,  I “ 7.)

_____ 
t i - - n ,

‘ l I t - , ‘ - - , i i n t ’ ’ u u ,, t t tu ’ , t  a - ’ , ’ - . I - - - ’ ’ i - - u t  .a- ”’i ’ ‘I u t  I a  -.‘r t  O l i n ’  U .  L ’ i i I , ’’a ..- ’ , e,A
i - u ’  I ice :, ‘ , :  ~:r - ” a : ;e, ‘ t n t , . I - - i l D i v a n ’  : - t ’  - , :, . “u t r t , ”,’ c: - ‘: 1. u~u : - n  ~~~~~~ u ’ ( ‘ I

0.~,’ n t , I L - :  .1 ‘, n n , , t t n ’ t - t , u : ,  t ’ t’~” n n t h e  a - , - n ’a ’ l - n - - u t - n ’ .’ n’: - ‘ n’ - -- : ;  i - t i c - u  ‘ , n , , i H u e  h t ’ ,u 10’.’ ’,

( n u . _ t , u ’ , 
~
‘
~~23). 

‘ ,‘ ‘ - , ‘ , .~ i : , ,  - ‘ u , n t t j , n n i  I . ;  u . : —  ut i l e  -7 - , - a ’ n . , ’ ’ , r ’ t ’;i,’: , - u ~ ‘ u , t h i n , - I t

i L i ~ I, t 1 ,, u~ 1 1 t U n ,  i i ’

‘ u ’ - u , ’ u’ - ’,’ - - t n t : :, ’ . t ’i , ’ ’i’ .: -‘e”- i’~ - - ’k ‘n ’ - i n , : - ‘ u n t he  I: - : ” I ‘ i n : - :  : ‘ - 0 1 ’- : ’  : u-

:l , 1”- ’a’ , .  ‘ I l , n t  ‘ i t  ‘u :,: ’~ u ’ - : n n i a- O n ” i I o n ”  n’ n ; ” n i :  ta-t ’ ‘ I ,  n O v  a , - n , . i t I ’ -  8

- a, u’ ‘c- - : - - , O ’ n , ’ I : :  1 . 1 , ’ ’ ’ u - l ie. ~I : ’  i , u I t , i , .~, , : ’ i , u r,aa.. l , _ t i l i i , : , , :. , ,,, —

n - - - u ’ - i i n ” n t ’ n ’ i t ’ I :. t n .  i n n  u ’  - - , ‘0.  ‘ l I t ’ -  a :  n a - n ” ,: n - , :- n - r i n i l  -:  - n ~ 
- 1:1 a - “  n - - n i  u

‘n: , , t t ’ i n , ’ ’ ’ ’ , : , - u a .  ‘ l i ne l I a n : . , r ’ - h a  a , - n ’ , t ’ w i , n ,t t n ” a - ”,i: ’ , ’ , ’ n  I - ,- ‘ - n . i : c ’ u ,  l a ’ .

( T o - i 31 Sc ’ - t n’ l t , 3 ) ,  ‘t’ - u’t ’ i u ’ l : ’ n n a ,  i n s - , ( a l -n u n- i 1-t 5 ~~) ,  ‘ i t O  S I H a - - i I ” .n : ,

( , a - tot :a ’ l ‘1 ’  A ’ n ” u : t  ‘ i t t ) .  ‘I’ t~~ - I i . ’~ ’i , - , u ’ , ’- :  o n ’ n ” - ,’c:H ( “ u’ : i i , ’ ” )  u i , ” ‘ a

I t  -‘ n ’~~. ’ 1 l a m - ‘ i n ’’ ’:  un . ’t x i nu tua - :  — h ’ ’ - , OO O c n ’:n ;  t r u n u t i r O n : -  — ‘~~~~~~ ‘ - ‘ t ’ , ’ . (do

n’ , - t n :  t 1 I ~~- ’ ’ , ’ , n ’ ”  c i i  ‘i n - - u ’  t i t  t i ’ i ’  I n 1”~ S — i t -  ‘, n , ’::: a 1~ ; ‘ , v n i  I -
, ‘A

1’, :  ‘ ‘ - u ’  h i  - t i - ’ , ”’ 1 “ ‘ - , t ,‘ u t ’ ’ I I : n ’ I ’ i u ’ , ’t - : u  t n t ’ u’ - ‘n ’ ‘ o ‘ u - n t ’  , - n t ’ ‘ i n ’  - u

— I - 
, , n : ’,n ; u - - t i n ,  — - m - ,1U±) tOt : ; ‘t n t - I  n - , i u n i n ’ , ’ t n - - — I , i - - ’ -L ) ‘ n ’,

‘ t i ’  i i  n ’ , n I a n n - an : ’  1~- ‘n u ’ i,” ’ ’, ’,’ u t  I ‘HI ,,

‘I - t O t .  ‘ n ’  u~- -~ ‘ I - i l u - - r u

H n ’ u’:’, ’ , 1 a I: i I ’ a ’ i a n f l  ‘ t h t ~, n n ’ : ‘ u t t  ‘ - n l ’t ’ - t ’ ’ ’n ,  I I h - i - a . - : ’  - 

- n - n - u ’ ;  - ‘ 0’ ’ ‘ti u ,  , ‘ ‘ ‘ i ’ I  u ,  - i ’ A l t- u ’ :’ : - t n t , 1 ’  , i t , t l ’ t t t n i , I ’ ’ , ‘ - ‘ t  ‘ ‘ ‘ ‘ S  ‘ I , ’

i n n , ’ ri - ‘ ‘ i t i  - n ,  a - , - I ’ : ’ ’  - , i , , . 1 ’’ : I ‘ - I ‘ -



- a’, : - ‘ u u t , i  i ” i t ” i
a - 1 it’, ’ - -a n’ -

i t : ;  ‘an:  i ’ I — : n ,’Ji n n: c u v-  ‘ i n t l  1 -  n — n - ’ , ’ ‘ ‘ n ’ i :L ,t ’ n ” n ,~ it ::~ w a n ” : t u i k a u t  on u~:e a

‘ u n ’  u S, i a - - n .  a :a - int - ’Lin ‘,‘c- r ’tiattl I~ , - - St l ’n ’a nn ,  t he  r i  ~:tt  i ’ i n , k .

- “ a- n ’ .: i n - ”  a- ’: ,  ‘ -~ r:’. n u ‘it 25 , 50 , ‘ t t , l 
‘
~~~ - n - - : ’ ’ - - u : t  o:” Ot t : n e u t i :  U t ’ th~

‘ I n - t i .  S i nc e  Hu e  l a ’ i n : n , I n , ’ ot ’ H “ ‘5 ,  a - s u t n ’ ~~. :n :,~ , ‘-,‘ n -  i - a t - u ,  t t , ha - n ,  wanS ,:ia .

. ‘ - : t ” , ’ ’:, ’, a’ t,”:: ia~ ‘n t ’ :  r ica ’ t ’ i ’a’. n t  - : .  : t , n ’ ’ ’ - ’ ’a ’ , - n ’ t i n ’ ’ ,la -n w i t h  f l ’ . ’ -  u - ’- I n : t —

n u , ’ t,’ ” t ’-
~~t - - 1 , n : ~~: ;  Lu :  , ; u ,  e’ i a : u  ‘,‘et’ t i c u ~i .  ‘I ’ ht ~ a - s u , u L a : ‘ti e t ’ t’: , ’ni  ‘ i n  10 , 2 5 ,

5 ,  7 ,  - t n , j - ’ - : ’ ,- n ’ - .n - n , ’- o n ’ . : t t - n - - : t u . on t u ua v ’ ’ a - ’n1 a’ , a - .  I I: ’: ’, ’

~~~ 55 , 1 ,55 - a , :  n- ’S) n t  ‘ ‘ u t - u n :’ - - n - - a , - : , - - u - a r - u t ’ an ,  ~~~~~~ v i ’ :. ’

n i t - n - a t  a - s n : : L u a  ‘ir e  n , - t h ’ ’ n , ’, n i n l ,  n I t , ’ _ t  ;‘~ ‘- n i e ”  ( F n O , u ’ ’ ,,’ 1 5 A 1’n ’ii

, ‘ . , , , : : , ‘ i ’ - , ( .ut s:;; i ’ . ” w t : - a - : a u , )  . ‘, - : — n - : t t - - n ’ L ’ ,I  :uc n , n - i c a  ,u’ n u t u i , ~en : w : t : ,

a t n t , ’ ‘ u ,- n.

I ’ i , t , , ’ u , , ’ ; u’ , ” t 1:: u’ . ‘ , : , : n ’ - - - l  a l ” ,: u t i  d a ’i e a  i a - t O ’ ” :, ’ ::un ,’t - .- t ’  t o n a l ,  n u t ’.’

a: ,, ‘ 1 , - n , - I n  i — a - n  i u ’: i ” u n t  ::s’. l ’ : - .’ . : O n  t n i i ’ n ’ u t .

D i v e r  s n - n ”.- nt ’ : n o ”’. ‘~t :’ - n  ~‘ i t h  ni : : t u i : ’ : ’ c--i’ - .’ ni u ’ to  I t O ;  a l n t a e

t : n a - n ;  n - S c , ni w : i ’ - - — ’,a - , ’ l , ’Ot u 5 Lt ’
~ i ,’ h u t , : l ’ - -~’n ,  a - , - - :.  A ‘ l - - ’ l -:u’ , t , n’i ’: i d a - ,- ‘a n :

- n : - - n  t .n’ t h e  i n , .  ‘ tIt i an . I -  n t  I n ;  1 5 - I .  ‘ i ’h t a - .’ t : n ,, t i , ”n : ’ n ’ : a n i : t , ’ i : n t - ”a n u n - i c  vn : :i

h i ,’’ - - , ’ t , — ’ L i n t - -  On ,I t n n h t , ’ - n u , ,- 
~~~

.‘ a ‘ 1 , 1  :‘ ‘ L . t t ’ u ’’ - ; ta - m’ , a ’ : ’ . ’ - . ‘ ‘ ,- n ’’,’ ’I ’ ’ n ’ . ’ u n ’  , ‘ ct ’ a ’, J ’a

‘ :a - n - , n ’ - - l ’ u 7 t u t i ’ ‘ u’ , ( ‘00 : - n a n - a t , )  ‘ t n t - i  Oh ’: I I ’ ~ : I r , ’J ‘,‘A t n ’ . i ; t - i ’  - ‘ -n ” a

( 5 0  n - , -  u ’ - ’ -na-t ) .

I , ’ i i i o u ” t’ I” t Y U ; , t ‘ - ‘ t n t ” ,  i , ’: I a

• t n : t - u ’ u t , ’ t t , 1 - nu  i t :  I n ’ ,- u u t i c a l ,  t 1 , 1 - 0  : u ’~- : -  - t , t , - : ‘ ‘ n ’  ‘ : - - A u  i t ,  :“ n i u n a n i

‘ i d n ’ ! ’  :‘ t ’ u - i : u - , - - n t t , :- , u - u I - -  a , t h l , .’a1 ‘n :  :‘.- ; ‘, I - ’ n :  ‘ i t -  , ‘- i u ’ .u ’ , - - , :; ’ - - u ’ , l - ’iaI - t~~’ ,.

- ‘ m a - u’ - : i - t O t  ‘ u , : “ - ‘ - ‘ - 1 -u” ’:

T n t ’ ‘u - - - , u i - a u  i . u i - h u t  - ‘ n i l  t o  t , t , ’ n t  n’ , - , u n ’ : t ’, - - n  ‘ - n ’ s. - - , - , ‘ au ~ u n : ’ - t 1 ’ , a ’ i  -
-

11 i v ’ ;n ’  , t t ’ n i n - ’ n i t  , t n i :- , n - L ,  ‘a-’,’,il, t ’ a tit , -n t : u t n t , l  ‘ : t ’t t , n i u ’ ’- , , . - :  a ’ , I

‘ i ’ ‘ i a - u - i ’  a ’ , i t .  - ‘ u - un’ s, - l i i i u’ -
‘

I n , ”~’ u ’ u ’ - t ’ i - : ,  j , t H’ ’ n ’ i - n ’ t I  ‘ , ) ‘ n , ’u ’ t : ’ - - . - - : , ’ - n  t ’. ’ ,” ’ n , t -  •‘-, ‘ ‘: u ’S ” ) ’ , , -

“ ‘ - n : ’ . ‘ t .u’ , u ’L ’ -  , ‘ a I l , .’ t ’ n I  l i t I u n  n i t

a- r’~i I i n ,  u ’ : ‘ u ’ : n i ’ I a

A - n  - n • I n ‘ii, i n : : ’ - , n ’ n - -

,

’ i t , I - - n  , n ‘ i i  I u ; .‘ ‘ - , ~‘n ~~ - ’’ i n ,  i - I  ;
~ I n ; ’  - : 5 ’’ n ’ :

I I . , ‘
. ‘ u n : : ‘ n ,  ‘ l a - - n ’  l i _ - u ‘ 1 - ’’ . 0’ .-~- t n ’ ! - - - . . i a n : ’ ’ ’. ,  i s . ’ ‘ m a n  : 1 . ’ 1’’ - , - “ ~~1 - ’

, ‘ n” i t i - n : , b .  i t . Fox ’ - ) I t t ’(, - “ n - i ’  I, ’ ” n u t - , ~, - : i j . I ’ i t , ’ , 1’
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:~SCALE IN FEET

- ‘ I 1 000 2000

i”i ,’in u’ - AI,H . Site i 0 C’ i t i , n u n  Sor n l u’ t ’ v a , , n ’ t  , I - ‘ : n i : u i : n u i n n , : t’ , h i n n , i ’ r u t ‘‘ a - n ’ : I ’-
- u I  l t - ’ t , j onn  :;t , : t t i , in u ( : ‘- n u n n ’ - ’ t - ’. Shi n” S ~~, I n t O  R i v ’ -n’ l iv I u’o t ’:’’i l u i , ’ . ‘t n u ” .’ - v

i t , , , Volum e I , ,  U .  :1 . A a- ’m n t ’a ‘ I u i , ’ in  ‘‘ t ’ u’ lI~~;n t  r u t  , O w  S n ’ i , ’’ i r u , ’ , ‘1. -a
f lu ’  I e n n u i :  , I ,o m , u I :u I a n t i  , 1 - n t ’ ‘ 
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~~~~~~~~~~~~~~~~~~~~~~ :: “.‘

ite-: l- - i ’ .’ - , u ’ t , t : ’  t ,
,’ -a,

, ‘ t a t i , t r u i J - , u t i t ” ica tion

“51, - n ’ lb . :

, \ O n t , -5 ’; a ‘.‘ ,t , u - a - r ;  .10 .:  0140 15

I:,’ Ht’ l la t l ‘ n . - ’ i t n n - u - n n  3 ” : . .’ / ‘ 3h 5 ’ - t

,t- ” ’::c’.’ n ’a n -  a t m - ’ ~~- -; 
‘ “2 , 5 :  CD

[ 4 1 -.’ - r : n ; i ’ L u :  - . - i .8  ~~.h n 1 e  0 i a ni, t, ‘, n , , , ’ ’aor: t ’ltiutia ’a ot ’ the  1 ,~ ;,’ t: n’ 015

t n n n.n lIt:cit ;u ’, i::’ i r ive r .’:; e, u ’, ’ il ,, t i , : i t u ,: Ly On” ’l’ i- ’ i n :  15’ ‘0)

, ii ’ , n -Ien’ ,a- ni n n a - i  -n .’

Th a -  : I - ’ , - , : n t t ‘-a ’: H a  -coll’:’.’ O i ’ ~ n ’ u . t-:O~~- ’.-r: i s  ) .  3 n i l e  ‘ , t  - ‘ ‘a ’ t u n a  U .  H ’ .

h i ’ : , ’a , a  D’( ‘si - i  ‘- H i n t ’, a n ’ - ” a- n a e: ‘ u-- ,l R iva t ’  at 101 ..- : ,  ( F i. .ur e A , Ls~~) .

‘a ‘ i , t 1 a ’, ’ , ’ I - n .  i a  r ~- - ‘ : t ’ t I a-,’ lIe SO ‘a - - nf l k. :n; t h e  .na ’a’,, : t n ” , n s t  s a -  I€ .’- -aS’ t n ; :

n , ’ - . l ’ t :e - I l : , ’ ’ :n ’.’ ? — I - ,a0’ic h u m ’  ‘ , n  D a l i”: an ’ -: ,n t,’ . u t~ ,u o,i ht , I n ,~, ,a

‘t::a- :, - : i Iu , ’,.,;L’ .’ : ’an, ’
~~ a-  ‘an: t a - u n : , t,l,n , ‘ a l l : : , -: n . n .  :t~ u ,; lit:,’ :‘, ‘ ,‘, l on  :~:~l 0. 2 n I l- ,

‘ a . - : - , ‘.n o a - ’  ~~~. S .  i i i , ’:’t w n , n ’a (a 1’ h a I l , ’- . ‘ha- . : t ’ i t i ’ :n : ia - u 1.3 n i l ’ :

u t m n ’ n ,,n - , n ’ t’ua - n: I t , ’ - :. n: ’J u ’ n n - ,n - ,’ on ’ Oh : ’ , ’  1, 100 1’,: ‘nu n D e n  a l a -’; ’ .:. ‘ l u t e : ’ ,’ - h a
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4 S US~~ENI)~~D SE,D IM ~J~T 0B S~.4 V A T I 0 N S

0AT ~, 10 0 0  P,P,M , 1 0 0 0  TO r ,~S / D A ~v
MO DA Yk CFS TOT $ A I I f l  SIL T T O T A L  SAP ’~O SILT
5_ s _ s. — s e es. . . . .  a C C~~ a a 5 5  ~~ a ~~~5S s .  e s e s e a C  . S a ee ee . f lea e .a . S a a .  a S a S . s

1 / 28 / 75  8 , 2 0 0  219 , b8 , 181 , 5, 088 l, ’~U b  3 ,582
2/ ‘4/75 93 . ’~u0 989 , ~~~~~ 973 , è’4 9,d18 44 ,121 d ’45 ,o98
2 / 1 1 / 7 5  70 ,800 77b , 320 , ‘458 , 14 8 ,17 8 81 ,122 87 ,058
2/1 8/75 3b ,9u0 285 , 1~)3 , 182 , 28,408 1Q ,2”O 18 .1 88
2 / 2 5 / 7 5  2 1 , 7 0 0  321 . 12~~, 20 1 , 18 , 798  7,o’~3 l t ,753
3/ 44/75 38 ,44u 0 507 , 127 , 380 , 52, 520 13 .14 9 i~~,371
3/18/75 51 ,200 500 , 213 , 287 , od ,979 29 ,388 3~~.5~~1
3/25/75 3 1 , 8 0 0  1 8 2 ,  8 , 17 3 , 15 , 604 0,121 14 , 877
‘4/ 1/ 7 5  b4 , t300  2 28 , 13, 2 13 , 39 ,3 1 9 2 ,204 37 ,118
‘4/ 8/75 53 ,800 ‘/8, ‘4 , 744 , 1 1 , 3 8 8  0 , b’4 3 10 , 7 4 3
‘4/15/75 35 ,O v O 239 , 0 , 239 , 22 ,589 0 , 22 ,589
4/ 2 2 / 7 5 17 , 800 2 5 1 .  27 , 20 4 , 1 1 , 0 7 9  1 , 2 ö 7  9 , 792
4/29~~7S 4 ,2 00 132 , 1 , 130 , l. ’4~~1 0 ,01 4 1 ,-’o77
5/ 8/75 50 ,2uO 172 . 4 . 1~~’3 , 23 , 2 1 7  0 , 448 3 22 ,73~
5/13 /75 34,200 30’S , 53. 251 , 28,Ol b ‘S ,84S 23 ,171
5/20/75 la ,700 b~~o . 155 , ~55 , 43, 898 1 1, 121 32 ,172
5/27/75 11, 700 54 , 1 , 53 , 1,708 0,020 1.888
6/ 3~~75 53 ,QoO 7j 9, ~2, 877 , 1 04 .561 8,157 98.404
biio ilS ‘~Q ,700 1’453, 281 , 11 92 , 19’4,7 11  3’4 ,~~e 1  15~~,7~~9
6/ 1 7 / 7 5  58 , 9 00 1 1 9 8 . ‘409 . 787 . 18Q .9’4b 84 , 9 7 8  125 , 0 1 8
6/24/75 28,900 129 , 9 , 121 , 10 . 0 7 /  0 . 883 9 , 39 ~~
7.’ 1/75 3’4,100 ‘4 32 , 1 2 , ~4 2 0 , 39 , 7 1 6  1 , 1~~0 38 ,576
7/ 8/75 13 ,luO 105 , 8 , 99 , 3,75~ 0 ,22 9 3,525
7/ 15,7 5 ‘4 , 700 280 , 98 , 1 8 1 , 3 , 548 1 . 2 ’48 2 , 299
7/22/75 5,900 70 , 7, 83 , 1,10 9 0 ,1Ub 1 ,003
7/2 9/75 1 Q , 30u 83 , 9, 7~e , 2,310 0,282 2,uuo
8/ 5/ 7 5  28 . 2 0 0  t 7 ~~7 , 188 , 15~~fl . 132 , 82 6 12. 851 12 0 , 1 7 5
8/12/75 11 ,500 182 , 2. 180 , 5,653 0 ,072 5,581
d/1 9~~15 11 , 500 182 , 5, 157 , 5~~009 0,145 4 ,88 4

6/28/75 9 . 1 00 128 , 5, 121 , 3.100 0 ,12 8 2 ,975 ‘
9/ 2/75 4,700 78 , 5. 74 , ~~~~~ 0,080 u ,93~
9/ 9i75 ~4 ,9~~0 83 , 3, 80 , 1 .095 0 ,033 1 ,081
9/lb/lb ‘~.0Q0 84 , 2, 81 , 0,902 0,024 0 ,878
9/23/75 8,800 15Q , 8, 152 , 3,783 0 ,182 3 ,800
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- it , p n ’  ‘a l  i - I  a- :; . , ‘ . , -‘\ u ’n ’ , , ’ ‘ n o ’ I n a -’tn: ’ ‘ I ,  n ’ I - ’ ’ , ‘, - ‘ a -  ‘ u ’ s - t a n , ’ -
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DATE P~ RC E~lT A I R  W A T E R
C C F S ) sE fl TM F~!’T TEMP . TEMP .

450 41361 11 n 0. 0 .001 0 0
451 42761 3Q 10. 0.001 0
452 51961 5150 . 0 .001 0 0
453 5 3 1 6 1  4 2 2 ( 1, 0 ,001 0 0
454  62 76 1 773 (1. 0.001 0
455 7 0 7 6 1  ~~4 7 f l • 0 .001 0 0
4 5A  p5.461 ~36fl , 0 ,0 (11 0 0
457 91461 8710 . 0 ,001 0 0
45R 100261 53~y1 , 0 ,017 0 0
45q 101 ,61 112~~~, 0 ,0 (11 0 0
46(1 112 461- l O Q f l O , 0 ,001 0 0
461 190161 1070 (1 . 0.001 0 0
462 11862 3640 . 0 ,001 0 0
463 12662 4410. 0 .001 0 0
464 90162’ 466 (1 , 0 .001 0 0
465 20~~62 106. (1 ,0(11 0 0
466 4266? 125. 0 .007 0 0
467 6126? 430(10 , 0 ,010 0 0
46R 61662 32g~~~, o~~n ’4 0 0
469 6 1 ,9 6 2  20300 . 0 .011 0 0

Figure A132. Exarnpie of :a-,ed i n nt a - a - ut t ‘I t i t , a-, for  Col’bert , Okiah onna
(p r in tou t  prov i a - l i , ’nl by T I . f l .  Arm ’,’ ‘ r n , ’ I n - ’ a - n r D ist r i a t , Tulsa)
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1 2 a- a- a- 0 0 ‘a- a- a- 1 2 ~2 2 0 1 0 1 1 a- a- a- 1 2 i
3 2 0 1 1 1 -a- a- a- 0 1 2 i
4 ’ 2 0 1 a- i a- a- a- o 0 2 1
3 2 o 1 a- a 0 a- 0 0 1 7 n
6 2 0 1 a- 0 0 a- I a- 1 2 1
7 2 0 1 a- 0 0 a- 0 a- C a-
e 2 0 I a- 0 0 n 0 a- a- a- I
9 2 a- I ‘ 0 0 0 a- I ~ 1

10 1 a- I • a- 0 0 a- I ‘. a- 3 1

11 19 0 1 1 0 3 0 0 1 a- 3 1
12 1 0 1 0 7 fl a- 0 t 0 2 ~
13 1 0 1 1 a- 0 0 a- 1 0 7 1
14 1 0 1 1 a- a- a- a- a- a- 2 1
15 1 0 1 0 1 O a- a- 7 0 1 1

16 1 0 1 0 1 0 3 D 0 0 1 1
1, 1 0 I a- 1 0 1 0 a- 0 1 1
je j 0 1 a- 3 0 a- a- a- 3 1 1
19 1 0 I a- 0 3 a- a- 0 3 1 j
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21 1 0 1 a- 0 0 t I a- 3 1 t
22 1 0 1 a- 0 0 1 1 a- 3 1 1
23 ~ 0 1 a- 0 0 ~ I a- 3 1 1
24 1 0 1 a- 0 0 1 1 a- 3 1 1
25 1 0 I 0 0 0 1 I 0 7 1 1

26 0 0 0 0 0 a- 3 1 a- 2 1 1
27 0 0 a- 0 0 a- I I a- 1 1 I
2C 0 0 0 u 0 0 1 0 0 1 1 1
29 0 0 0 a- 3 0 0 0 1 0 1
30 0 0 0 a- 0 1 0 1 1 0 I
31 0 0 0 0 0 1 1

52 0 25 Pp 6 3 a - , 9 9 35 46 30 Ia-a
-

lf IP a - 0  a - n  ‘ ia - • 2 7 3  a - a - a - S

Figure A11o3. Exam ple -H sediment a - la - a - ta - a - for a - n a - nut a - tm below
Wilson Dam , Kansas (Source: Suspended Sediment in tint ’
Missour i River , m 9 6 5— l , ’.) I n Q , U.  S. Army I’Ia - a - a - a -, i u a - ’ . ’ea- ’ Dj n n ta - ’ i a-t ,

Omaha , Omaha , Nebraska , I’a-t iy 1972)
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b - na - P d,’ S a line 0 , , , a -  at p - a - s o n  Dan , a -a- na-

D I I C PAPC ,t . III C U R I C  CIII PIP ‘,I(,n a -PU,  •a T P P  3 6* 8  O C T O B E R  1968 00 SE PT RMREP 1969

a- nay oCT 90* DEC JA N F E B  849 *P9 PAY JUN JUL PUG SE P

I 18 7.7 3.6 5,0 5.7 2.1 2.3 2 . 7  3 . 0  2 . 3  I ?  “ . 9
/ 18 3,7 3.8 3 .1 5.1 2,1 7 .3 7 .3 3.0 7.3 II
3 16 3.2 3 . 8  5 . 4  5 . 7  2.1 2.2 2.4 9. 0  7 . 3  1 7  5 ,2
4 18 5 . 2  4 . 1  3 . 7  5.1 7 .1 7.2 2,6 3 .0 2,7 Ii 5 ,2
S IS 1.3 4 .0  5.4 3.7 1.8 2,1 2.6 3.0 3.0 17 3 .2

18 3.4 4.0 5.4 5.7 1.7 7.1 2.6 3.0 28 16 5.2
7 18 3.4 4.0 5.2 6.0 1.7 2 .1 2.6 3.0 2.6 16 5 .2

16 3.2 4.0 5.5 6.5 2 ,2 2,2 5,0 6.1 2.4 136 5.2
‘P 18 3. 1 4.0 5.4 6.0 1.6 7.2 80 1,0 2.4 22 5 .2

Ia - a -  108 3.2 11 7 5 49 199 2.2 1.6 103 115 21 122

15 12 1.0 7.6 7.8 3 .2  a- , s 108 4 , 4  6 ., t  7 , 5  20 9 , 7  a-
12 14 71 6.3 1 ,3 3.0 3.8 2.7 4,0 5 ,0 6 , 3  20 8 .8  a-
I S 1’. 6,0 6.6 1,0 2 .8 3.2 2.6 0.5 3.6 6.2 20 8.4
14 13 5.9 6.4 6.8 2.8 3.0 2.6 2.8 3 ,6  6.2 70 8.0
I’, 13 5.) 6,’. 7.0 7.8 3.0 2. ’n 2.9 3 . 6  6.3 20 7.8 a-

it , 25 “ .1 8 . 4  6.4 2.8 3.0 2.8 5 .3 3 .6 3.9 19 0 ,8
Ii 5 4  4 , 7  6. 4 6, 4 2.8 2.8 3.0 3,4 1,8 3 6  19 7.8
58 5 3 4 ,7  P . . ~ 6 .4  7 ,6  2.8 2.7 3 .9 3.5 21 19 Inn
l a- II 4 .4  5,6 6.1 2.6 2,6 2.5 3 ,2 1.4 20 19 7 3
2’n 1 3 9 . 4  5 . 4 6 . 5  2.6 2 .1 2.4 3,1 1.0 20 19 7 ,1

25 12 4 .4  5.2 6.1 2.6 2. 5 2.2 8.0 9,8 20 19 1.3
77 12 4 , 9  5.2 8.0 2.6 2 .5 2.1 2 .2  9,7 09 10 1, 3
11 5 5  3 .7 5.2 6.0 2.6 1.0 7.0 2.2 2,8 59 18 7 .3
24 II 4 ,2 5.2 6,2 2.8 3.8 2,2 70 2.8 19 20 7 ,0
73 12 3.9 5 ,5 6.4 2.8 2, 4 2.2 2, a- 2 .’ .  IS 77 7 ,5

26 Il 5 .9 5 .5 6.2 2.6 2 . 3  3.0 7.6 .a- .4 58 10 7.1
7 7  53 4.0 1.0 6.4 2.6 7.4 3 ,2 2.6 2.3 5 7 08 6.8
28 32 4.3 5.0 6.4 2.4 2. 6 3 , 1  2 .7 2 ,2 1? II 6.8
29 12 4,2 5.0 6.4 ‘‘ — ‘— ‘  2 .3  2,9 9.6 2,2 1 7 5,7 6.8
30 12 4.0 5.0 6.4 — ‘ — — ~~. 2.5 7.8 3.0 2 ,3 17 5 ,7 6, ”
31 12 — — ‘ ‘ — —  5.0 5.9 2.5 — — — — — —  1.0 ‘— “— ‘  5 7 45

107 * 1 553 199.2 273.6 254 ,6 150.7 274 .7 579 .8 193.0 205 .1 403 , 0  6 9 8 . 4 11 9 ,6
06 0 9  51 .8 3 . 4 4  7.28 8.22 3.38 6.86 5,99 6.21 6.84 53 .5 22.3 10 ,7
a - a - A l 000 10 75 71 49 199 305 80 505 I t S  53 8  0 2 2
5 3 3  52 3.0 1,8 5.0 2 .9 5 , 8 2.0 2,2 7.7 2.2 5. 7 5 ,2
O n - 1 0  1.090 585 441 505 299 545 35 7 585 907 940 1 .180 655

CA L II 3 968  T a - a - t A t  33 . ’ i , ) . 8  0 6* 9  96, ’, 860 270 PI’I 1,1 aC - F T  70 ,080
578 89 5989 I , , a - a a -  1, 7 1 0 . 6  a-I Aa-p 5 0 . 2  888  199 P 3 1  0 , 6  aC - Fl 1 . 17 0  ,.-

E l  ‘ a -a -a -a-” ,‘, i I a - I , . t’ x’ a - ; ’ , a - - I _~a-a- , - I ’  - i i a - ,u a - a - a - u’ a- a- ’ a -na- - i - t a- m a -  ‘ - - a  -‘ - I I , a - - ’ a - u  l a - C a -a- , “1

M a - a - a - a - t a - a - a - a -  ( a - ; o u o ’ c n ; : ‘ a - - ,; - a - ’ Rca- - a - a - a - n a - ’ :  a - n a - a - I a -n  a- n a - ’  K ; a - a - n a- ta - a  -, I a - - ’ , ,
i a - . a - , ’ , ‘ ‘a-; ’ ‘a - a - a - a -’ ’, P a - t a - a - a - a - a -a-a-)
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~14noky Hill River Below Kariopolis Dan, Karo:ar

~~~~it i o u  i d o r lt  I 1i~~at 0:

• : 514 6~C(
i~ . I i 0Y  , ;t ’lt  ~~)~1 140. 19u— L

i at i t ude/ lox i~ it u d ~~: 383700/975800
14 . ‘envy report in~ to WDC : CE

R i v e r n i l e :  183.7 ( M i l e  0 is at the confluence of t i r e  Emoky Hill  ‘ t ur d

Republican r i v e rv ;  ecta t l ished by the CE i i i  1969.)

I to d e s cr i r i~i ou :

From 2ay 1957 to 14~~u : t e r ber 1967, the ved i c u t  ou :iu le collection

t at  ion war at the  downstrear i end of the 14 L .  I i : tr ’ce outlet  tunnel  u t

h:i nj r o lj s  ~arn (F i~ ure Also)  . The dnjn , a rol d — u a r t : i — f  L l i ee  en:l~~~~v : :nt

15 , 3 : 1 4 )  14u. b u r r  and r i s  inc 131 f above the  r u t r ’ e u::t c 1 , Sr  12 u Sle:: . :u t h —

ca r t  ~ f r : L:ioi o I t r  , (~~1fl0 ~~O .  t tC,r a :’~ in t t i O  0. 0 1 ’ V i i ! ’  ~~:w 17 l u l  u’u’ t r I

1 1 4 1 4. Ri m u  m r  been u b t e e d  on the bank :’ in t l t  V I  c i  I of the r i t e

S h e  r t r e ’ mtc I m at er i al  t :; :~~i d , ’ ‘r:ivel , o i l  the ir ruo b c m i  i i e u , t  1 w u i —

: re:uu:  t ’r ’on th e  r i t i :  Ic  2 . 5  f t/ n i le .  fh i u ’ [ v e u ’  is riot r i : t v i ’ O  be for

c : ~~, i c  i tS . t r a f f i c . A 1thou~ h t r e  S r  corn : a i c u b t a r tl  u t O L I V I t O  ~~~w Z —

: u ’ cn i r o n  t h e  r i t e , none 1:: u u ” r c t i e l ~~ ~~~ ~~~~~~~~ v~~’ i r i H y .

:14 ‘ ‘ in  . u t : r t  ion is o.8 m i l e  j o w r i :t r o ’c: . :‘ ron t I e  l v :  near  :tn ’liv

~: ‘ r m . e t : . A u u i u u t J  o i l  b o o  inc t o  ~ r . iOf l  u u . :t r e u : fr a n , L u r e : ‘ t t l uc ’

— 1 ,000 to r r , :/ c luar .c n i l ’ . i t i e  1 i sv  mmcc:  i t ’ r u c or l I r i o r ’ t o  ‘l~~ ’ure

ol ’ t im : duvum (Oct  her  la i r : :  i r u i ’ t u ”  1 5 14) Ire : n i x  l a w . — ‘i ,800 c u ’,

in 1 : 1 i i : : I L ’ : L  — 5 cr . . (A  n ic e: 11cc m r  v i u c  f o r  t h i c  ~ e~ ’ 01  10 I m O t

‘ m v i i  ‘ d l  ) rr i~~ d i r c l i ’ i i ’ ’rc ’ : t t ’t ,Ci’ clocur’ : 01 ’ t b :  lw:: ( i t  u ’u ’;; i mSo to

tI i 1 o c y r i t )  ‘m m : :  m ut x i u: :v:m — 5, 5 70  c t . : ; a  in — ~~3 c ub: ; a i r S  u: i r i i r u i u l n —

0. mO t o . The ‘:0 j un  u i ’. I ‘ i i :  o f r. ’ ’  r d r b r  t O  c l i’ : u r ’ t I r ’ he:: ( S l a v

1~~; (  to c o m i c I i i : )  t m ’ : :  n : x i n r u :  — 10 , ‘14 t r r , :/ d a ’ ;  mean — 139 t I . !

m v ;  u m t i d  r n i r i i : n w u ,  — 0.31 t .o r i /  I i , ’ . The ‘ l I r : ’ r r t  i m i a l , : 01 ‘ ‘ c r 1  i t t o r

l v:: w : t . : d o:, :1 u n t i l  tb a l i m e n t  . : t u t t i on w a r  d i c c a r m l , i n t e l  ( , T~~ t ’,’ 1 0 t i

1 i : ’ )  a r ” : r : i ’ i x i n i : r n :  — 2 , a 14 t o n : u / l v ;  ruL ar i  — ~~ ( i t r 0 / 1 0 V  oH

:: i ri i r n U r r l  — 2 .7  t o n :/ i ;’ . i’Ii ~ ‘ l o w ir  c~~r:c l i l y  c’ ‘a!’d 1 i ’ , ~~i r c a

14’ ir 
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Station chronological record
The sediment station was established in May 19147 by the CE Kansas

City District (KCD) and operated until September 1967 to monitor the

sedimen t passing through the outfall of the dam and thur  determine the

trapping efficiency of Kanopolie Reservoir. During the period of record ,

samples were collected by the KCD personnel stationed at the dam . The

samples were analyzed in the KCD Laboratory , and the resultint’ data were

reduced and reported by the KCD.

Sample and data
collection procedures

Surface milk—bottle grab samples were collected weekly ~: the Y CD

personnel . Sampler for chemical analysis were also obtained.

The ag ing stat ion at Langley , Kansas (mile 182.9) wan: e s t ab li rhed

by the U21414 Kansas District on 25 October 11440. The following tabula-

t ion l i s t s  the gaging and recording devices used. at thi:: rtation during

the j ’c r b o d  of re cord :

Period Device Used

214 b c t a l u r  1)101 — ~ tcv en, : A— 3 5 water—star e  r ec o rd er
(driven by manometer cince 19r5)

o5 ic t c i , u ’  b r i m: — Wire—wei ‘lit 4 ’a~~c
me ,: C It t.

1905 — u ’r c :ent F i sh e r — i ’ a u ’ t i ’ u ’  : iut ou: , : it ic  d i  ci tui l
recorder 1 r i von iy rriauiomn’ t or

Laboratory m u m::: ! : r . I : ’ r  l~ ’ :: i

T um t’or’m’m t ioui i h i n t i c a l  to tha t  reo crit e l for t Im e Bi1; blue River —

: 1  intent ::r~~ple col lect ion stat ion S c  Low fat LI ‘ ‘reek fl u e:: , ‘u rn : ’ ic  .

h u L a. i’e IUCt  i nn  p rocedur e : ’

in format i on is I h u t  I tab to tFt:ut ~r ’  atemi 1o~ Lit ’ h i i l l  Hi v~ r

c i i  [~n e t t t  : : u a l i ’  collect l i t :  r t ,ttIon l’ :low fut,Lle roi L Hun , i, :Iu r::as .

P it t u’ uForLi tic jroce 1ur’ m ’:

Dai ly  ‘ m u : j e u i l e : l — : ’ : i i m ’ u t t .  Icuil i : it , a  Wi t’ il l I I  c l i  i’t’ O’ i “ t r y  j i5 7

thr’ouch :tr 1 t , O l , -r 1 ‘ i in  • ‘ ‘ t ’ ’ t ’ e i t c ’ -  1.1. ta lly lj:’ ’ct:uru’re O t t

A l 1~



published from 19140 to 1961 in Reference 12 and since 1961 in Refer—

ence 10. Figures Al51 and 152 show examples of data published for

these stations.

General in formation

Sediment and discharge records for th is  muta t ion are con sidered to

be good. Additional information on this station can be obtained from :

U. S. Army Engineer District , Kansas City, Hydrologic Ln c iu m eerin :- Bran ch ,

Water Control Sec tion , 700 Federal Building , 601 East 12th Ctreet ,

Kan sas Ci ty ,  Missouri 614106.

I

I;
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SCALE IN FEET

2000 3 2000 4000— —
Figure Al50. i~ite location for below Kanopolis 14cr : , K:u t r a s ,
sediment tr ample collection s ta t ion ( 14our ce :  1114145 Quui I ra r t : ’ I :

Stat for Langley , Kansas , 19614 )
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9 9 5 k v  ~!LL RIVER A ?  ~ A NO~ 0 L I S  RES E9901 R . 9*6 5*5

S USPE3 DES V901RE NT 17*5 . 00*5 *ITVR 99*9 acT 1966 • SEP 1167

o r’ svv DEC J*9 rEp 8*4 4P# 9* 9  J u N  JUL LUS SEP

5 10 1 i I I n 2 10 I ~ i0 5 3 4
2 10 1 1 1 1 9 2 10 1 329 91 4
3 7 i i i i i 3 12 2 4 7 ’  350 7
4 7 1 i , 1 i 3 ‘ 7 155 ii 7
3 7 1 1 1 1 I 3 3 0 223 59 50

6 5 1 1 1 1 0 4 3 7 378 43 10
S V 1 0 5 1 ~ 3 4 553 16 12

8 7 0 
~ ~ i 1 3 2 4 548 31 10

9 7 ~ 1 1 1 1 3 2 4 378 4 ?  7
10 9 0 1 1 5 I 5 2 4 30 7 46 9

ii 57 0 , 1 1 1 4 2 4 48* 15 2
12 34 0 1 1 1 1 4 2 5 229 30 2
13 54 ii o I I 1 4 1 7 236 43 2
54 562 1 ‘I 5 3 1 38 157 1’ 2
1, 34 t i i 1 i 3 1 41 241 05 3

16 01 0 5 1 1 1 ~ 1 41 637 29 5
17 91 1 I 1 1 1 3 5 27 307 14 3
ii 29 1 1 1 1 1 9 1, 61 209 10  3
19 0 0 1 I 1 1 11 1 23 20t 7
20 0 1 i 1 1 1 9 1 68 205 3 30

21 1 1 0 I 1 1 9 1 74 299 3 56
22 1 1 0 1 0 2 11 1 43 549  ‘ 39
23 1 1 0 1 0 7 11 2 06 63 5 50
24 1 1 n I 0 2 14 2 137 16 7 57
25 1 1 7 

~ 0 3 12 2 154 40 7 53

26 1 1 0 1 0 3 9 3 139 17 7 ~1
21 1 1 1 1 V 2 3 4 15*  61 9 73
20 I i i i 0 

, 
9 3 359 99 ~ 110

29 1 1 1 1 7 9 2 ?39 29 9 190
30 1 1 1 1 7 10 2 331 32 7 lOS
31 1 0 I 7 7 30 4

4 17 23 25 31 21 4 1 190 80 2 . 06 7  7 . 9 0 3  1 .951 905

‘9~~Ri’ Tr IAL. • 12.937  TONS

Figure A151. Example of sediment data for station below
Kanopolis Dam , Kansas (Source: Suspended Sediment in the
Missouri River, Daily Record for Water Years 1965-1969,
U. S. Army Engineer District , Omaha, Omaha, Nebraska,

May 1972)
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WISAS kIOS k 0*300

008 03500 38011 HIlL 95012 49*9 LA NCLOT . lAOS ,

00544*9*0 , II CONIC 71(1 III 109000. PATt I  00*0 *400000 *94* 70 SIPTIM010 *34 7

0*9 OCT 000 009 2*30 P00 8*6 API 847 JUN 2*4, *06 SOP

I 04 II 0* 13 20 II 20 80 09 0,240 2.020 90
2 01 18 13 03 20 Ii 24 Ii 22 0 ,020 0.930 US
3 51 04 03 09 03 07 2) 60 20 3,000 0.390 30
4 U) *0 *3 *9 7 .2  00 0) *3 90 1.900 734 9U

02 03 1) 03 3.4 *3 2) II 32 2.930 376 ‘U

A SO IS I) IS 9.0 II 03 09 32 0. 010 4IU 94
7 00 *3 00 04 9.0 09 2) Dl 33 2,030 620 3U
• iS 13 14 04 3.0 5 2* 21 34 2. 790 *20 3?
3 77 03 04 DI 9.4 I? 20 20 34 2. 720 402 91

00 77 *3 04 22 00 Ii 22 00 00 2.440 339 9*

II 3*2 04 0* II II *5 22 22 *5 2.000 313 43
*2 304 04 14 IS 02 5 2$ 22 34 1.370 374 9)
Ii 500 *4 04 II *2 IS 14 20 239 2.090 390 94
*4 344 II 04 *3 II 17 31 21 444 2.970 341 93
03 330 4 0 IS 14 *7 3* 20 439 3.030 3)3 34

(4 ~ I4 *4 04 *3 *4 *0 04 JO 503 0.0*0 520 61
I?  443 *4 *4 II 04 IV *0 20 734 2,9)0 304 •4

8 *9 *4 14 *9  04 IS 106 20 523 2.530 340 *02
II 0.0 IS *4 IS 14 *4 100 20 0 ,000  0.730 060 404
20 1.4 03 IS 14 *4 IS 100 *9 1.4)0 2.630 *30 574

ii *3 03 04 *7  04 IS 34 II 503 2,240 034 953
20 14 *3 04 0 7  13 *9 33 IV 1,090 1.100 030 70)
II *4 II *4 0?  03 IS 33 *0 0.730 $01 3) *93
24 13 IS 04 *5 *4 Ii 40 00 1.100 310 90 660
23 14 IS 04 IS 14 *5 60 19 0.040 3*0 35 SI?

26 04 II *4 *9 04 03 59 07 0,650 442 3) 541
37 0* 04 *4 *7  *7 II 59 IA 2,530 0.040 9) 47 3
25 14 *5 (4 II 06 09 50 *4 3,340 0 .090  32 0.020
23 03 *3 04 II II 41 20 4,230 S.I VI 0.000
30 04 14 IN IS — ——— 13 IN 20 3.200 41*  30 375
*1 II *4 II 20 —— —— “ 20 ———— — 0 .0 3 0  30

TOTA L. 4,007,4 443 402 309 3 7 0 . 0  553 1.67) 773 30.17* 44.647 * 5 , 3 4 0  10.35*
59*1 *30 04.7  18.6 04.4 *8.)  11.0 33.5 24.0 34? 2.0S3 30* 344
060 90* 04 4 22 20 20 *00 0* 8,300 8.040 2.020 0.020
SIN 0.0 14 *1 *4 7 .?  1* 20 14 II 34* 30 55

*0—97 *0.920 870 US? 1.010 7)4 0 . 0* 0  3.820 1.330 37 ,370 125.200 10.030 20.790

CA L. VS 0964 TOTAL. 37 .3)2.3 00*0 13$ 50* 1.040 III 0.0 AC—P T 114.100
570 78 *3*7 TOTAL. 3)0.111.4 00*0 335 5*0 3,300 III 0.0 *C PT 033.300

Figure A152. Example of discharge data for near
Langley, Kansas (station below Kanopolis Dam)
(Source: Surface—Water Supply of the United
States 1966—1970, Part 6, Missouri River Basin,
U. S. Government Printing Office, Washington ,

D. C,,1972)
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Solomon River at Niles, Kansas

Station i d e n t i f i c a t i o n

OWD C N o . :  502 149

Agency s ta t ion N o . :  06876900

Lat i tude/ longi tude:  385808/97283 14

Agency reportinc’ to OWDC : U SG S

River mile: 2l.e (Mile 0 is at the confluence of the Smoky Hill and

Solomon rivers; established by the CE in 1969.)

Site descript ion

The sediment sample collection and stream—gaging stations are on

an Ottawa County Highway Bridge that crosses the nonnavii”able (for cor’.-

mercial traffic) Solomon River 0.8 mile west 01’ Niles , Kansas (Figure

Al53). In this vicinity the streambanks are unprotected , and the ‘id ,14i—

cent land is used primarily for agriculture. The strearfried material

cons ists of silt  and occa sionally f ine sand , and th e channel ~‘r~id i c n t

through this reach is 1.5 rt/mile. Annual soil loss due to erosion u-

st r eam is 500—1 ,000 tons/square mile. Natural flow has been regulateI

since 1969 ~y dien Elder Dam and to a lesser degree by many small diver—

s i an :  for irrigation . From 1917 to l~~ 9, the discharge:  a t ’ record :tre:

maximum — 178 ,000 c f s ; mean — 580 cfs ; and min imu m — 1 cfs. 1-ron 1 ~~~

to the pre.~ent , the di . :ch: i rgen of record are : maximum — ,~6,.’Ou c f s;

mean — 520 cfs ; and minimum — 15 CI’:. From l )~ 7 to lae~) , the s e d i r r i e t i t

load: o~ re sot’  I are : maximum — 83, 200 tons /day ; n R ’ u r x  — 11 , :~O5 ton: /day

and m in irreir a — n tons/day . From 19~5Q to the present , thss :edi r r :er : t  I o t i s

ot ’ record  a re :  r ’ : : x in : l rn :  — 145,14:~~ t o n : ;/ m r r ~- ;  mo an — 2 ,814 1 tor i :  ‘i r t y ;  and

1 n imum — 0.0 on/day .

,‘ Lat ion chrorto t o t -  ca~ t’~~~~ot ’ , j

The :ro ’ i j r r ’r i t  s t a t l e r :  w a , : e r t i l  1 L h , 1 l- :~’ t .h , ’  IlS iS Kans’t,’ I s t r i c t

in l it ’( to m oni to r tito ’ , , ‘ l i r ’ : o - t i t ,  c oritril ‘ i t  b r :  o t ’ I l l s  ‘
~~1 4 r~- u: 1’bvet ’ I, ’ H:’’

‘:okv lu ll Riv er. bun t: ’ tL ~ r n ’  I or ’ r ” - ‘ r i , tt: . c ~l l o s t  I n T L  and ‘ r i d —

V : r i t r  o f s ’s. : I ’ ’ , a, w i]. r i :  t i n ’ ‘ ‘ Ia ‘ r i o t :  m i  m u l l  lc’ it 1 ’ O~ I i -  n .  :i 1 —

ir i s  b i t  a , 1:’ u v ’  1 ‘er: is ’ n , ’ , ’ r ’n , r i l  j i l t ’ ,’ ~~~~~~~~~~~~~~ . ‘ I I .  I ,  * t ’ j S i  .
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Sat’s-is and data
co l l ec t ion  mrocedu r ’::

I on in ’ the er m d  of record , the USd5 Kansas Oh st r ic t  took dsmt }1—

i r i t u o n r i t e l  samples on a periodic (usually monthly ) basis , tel lowing the

collection procedure:  used by the  Usd5 for t aking  m o n t h l y  sansle, at the

Kansas River  :cdir:it ,’nt sample collection at “buriego , Kansas .

The b O L t  has been gas ing  in the v i c i n  it’,’ of N ilc: , 1 r i ce  T i ’, iSh ’’

except t o n  the ~en iod t ’rorn 1 O c t e t - o n  1903 t h ro u g h  30 So~ -temi ‘s l ol l .

The fol lowing tabulation ::umm:Iriae: the location: oS the ‘ i a ’ i n ’  a r i d

cord ing  device: used dut’ir:. ’ the pe r iod  of record :

Period Locali ty 5 - v  I S o -  I J : c I

May 1897 — H u es (mi le  2 1 .n)  N o n r e c on d i t i ’ ‘ i ’ ,
30 November 1003

1 c t obe r  1)17 — D:srl iri g Feint H i g h way 1- ’ ri tr::ei,e I , t ’i c i ’ ’
31 I-I c,’ 1,919 bridge near Be-na i t i ’ton

(mi le  148. ;)

1 June lOll)  — Pown t. re in s ide of Ottaw a f i t t i  n— itt-  1—v I ght go’
10 February 1,939 County Highway Bridge ,

Niles ( mi l e  21.6)

2( Apri l  19314 — Downstream s i d e  of Ottaw a St, -v0 -n .  ‘i — F ’
present County I l i g l iwu  B r i d ’ e , w:it ’n — : r a - ’- “ s r  n t ’

idles (mi le  21. o)

ii F’ebruary 1930 — i own,’tr”- :sr side at ’ 1 t~~~ ‘Iw o g u i ’ i i r : — ’ir: 1—w d ’h l
I - re sen t  County I l l  h w ii Or 1 0 ’

N i le :  (m i l e  S1 .n)

22 i.I:tr’ch lh i ( ~ — i t ow r i : r t i ’ ’ :L r : : s li t ’ em ’ O t t i w : l i O n —  or’’
pre sent  ‘ount,v Hi ’hiw :uy ‘ r i d - i’ , d b ’ i t : i  r ” ’ s o n - l ’ - r ’ ,

I i i l u . r  ( m i l e  , ‘ l . u - )  I- lob -i ~‘5 ,. , d r i v ~~r I ’ .’
m i r : e t : :  1 ~~~ I

s

* Wi t i ~ JO n i t ” ,’ I t  m i i i  t t ’ a r i ’tr i t t ’r’ , v i i i  c i t  en r O l e, : 
~~~~~

-
~~
‘:‘ i- ’.’ 5 ’ ’  i

‘2 -a t r i e r O . ’ r’v j r ’ . - ‘

1’O on’it~er’y s’u:ij ilc r ot a  I . -  i s

, “ tm r - i e . :  were -‘ir i ily:r ed it the t l t ’(5t 5 1 -  - r ’ n~~. n’ . in  awr,’ric , ’, E rini r r i , ’ .

‘ t a r i - i ’ t r - l  I t S N I I  t - r ’ o ’ ’ l u r ’ ’ , : ( t n t i t t  er a  t a r ” ,’ :h, ’et  :) ‘ I n ’ , i. ‘ i t t - I

141 a
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the concentration of suspended sediment Tore-sent in each sample H
(Reference ib).

Dat a reduction procedures

Daily sediment loads are computed by multiplying the product of

the  mean daily d i s c har ge (cOn) and the mean concentration (mg/l) by

0.002’j’ to convert to tons per day . This computation has been automated

since 1972.

Data reporting, procedures

Suspended—sediment load data were published through water year 1960

in Reference 16 and since that date in Reference 22. Beginning with

wat e r  year 1975, only monthly values are being published in Reference 22.

b isc : i : i r.- ’o da ta  were published for years prior to water year 1961 in Ref-

erence 12 and ::ince that date in Reference 10. Figure Al514 shows an ex—

asale of d i s c h a rg e  and suspended—sediment data for this station . These

data are also included in the Environ ment al Protection Agency ’s STORET

Ner i e ra l  i n fo rma t ion

Sediment and discharge records are considered to be good , except

t : - : e  for ’  the win ter months , which are poor . Additional information on

th is  s ta t ion can be obtained from the  D i s t r i c t  ( ‘t On e Water  Resources

D i vis ion , U. S. deolo1’ical Survey , 1950 Avenue A — (‘ampu ’ ‘lo st , Un i ve r—

s ity of ’  y5in : a, : , Lawrence , hnr i :a: 6~- 1~ 5,

-I
l

Ii

~ ‘0 4
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Iowa City , Iowa, since that date. Data reduction is the responsibility

of the RID.

Sample and data
collection procedures

Depth-integrated suspended—sediment samples , as well as temperature
and unofficial gage—height readings, have been collected daily (except

on those days when the ice cover was too thick for sampling) since 19142

by USGS—paid observers. Prior to 1950, the Rock Island sampler was

used , and since that t ime , the US D—143 sampler has been used to collect
suspended—sediment samples. The Bock Island sampler is discussed in the

description of the Des Uoines River sediment sample collection stat ion
near Tracy , Iowa. The use of the US D—143 sampler is discussed in Refer-

ences 3 and 17.
River stage data have been collected daily by the USGS at their

DeWitt gaging station since June 19314. From 19314 to 1965, river stage

was recorded wi th a Stevens Type A recorder ; this device was replaced

by a Stevens A—35 recorder , which is in current use. The RID personnel

furnish four discharge measurements annually to the 15105 Iowa District.

Laboratory sample analysis

Information is id entical to that presented for the Des tt cines R i ver
sedim ent sample coll ect ion stat ion near Tracy , Iowa.
Dat a redu ct ion  ~~ocedures

Information is identical to that presented for the Des t’oines Fiver

: e dj r n e~~t sample collection station near Tracy , Iowa.

ho t ’s re,j-orting procedures

The daily suspended—sed imo ’nt  load values have never been pub li shed .

5~ e ~~~~ however , is attemptinig to obtain computer printout s (for in—

i :- ’t :e O h m’ at present) cf its data at le a s t  as far back as i °E B .  An cx—

: ir r ie  i s  sho~~i in Figure A]56. Do i ly discharge values are j - : i l ’ l i s h ’oi by

~h ’  ‘ , ‘L’ in  0”I ’et~o ’fl /’e 15.

l ’ ’n ’r ;o 1 i r , I’o °rm r i t  i -r u

a t’ - m n  i o n  C o -n c ’o r n i  i ng the sediment  sample :1 at ion on t h e  W r o r  s i  pin—

I can 1° 1 ver near I ‘-oW I , I ewrm , C ‘ii be ‘hI ri I n ’ol from : U. ~
‘
. s

’ nra.’ I t ,’ I neer

D i n t  sic ’t , D ock In I n t l , Hy d r a u l i c s  I’oi’t ion: , ‘ b o c k  ‘l’ w o ’r  l ’ ’ : i l d ir o ’ . B- -c’k.

I~~l r s t ; l , 1111 n ,~~i t r  I 1 : 1 1 1 .  

.._~~~~~ ~~~. _.,,,, , .. - ..- - .‘-‘. ‘“‘ ._‘ --‘ _--‘ - - . _____ _______



1 (‘ ~~~~~~~~~~
A 

U

,~\ 
- 

~~~~~~~

- 

/ ‘ 

,,,,
,,
f •  ~cO~rt ~~ -

‘

~~~~~~~~~~~~~~~~~~~~~~~~~4’ . \~ 
f- SEDIMENT SAMPLE

COLLECTION STA TION

‘~~ B 1 . U  T L E R
— i.l ”~ 

““

/ -‘ t
~~~~~~~~~~~~ ‘ ‘  $ . “ +

I 
‘— --

‘L 1 Y’~~~’

7 b ’ ’  - :n,...~~
• 

~ I. ~~,iuoil ,riii ~.
. ,, ~,,

1 6
- t ‘ ~~~~~~~~~ I ‘ 

,
,, Io)j.~~i , - ‘ 

,, 

‘

SCALE IN FEET

2000 0 2000 4000
— — —

~
‘ i ,“ , : “ ‘  Al 55• ‘ I ‘‘0 l - ‘ii I’- - t’ I t o  0/ i LI , , i-two , sediment

1 -  ‘I ij ’ s’ ‘! a ,‘ a ‘ i - ri  ~, 
, te n t r ~~ : hISIB I 3ursslr ’rsnc lo

‘‘- r  l’ o ’W i t t ~ , l awn , 1953)

.

~ 

~~~~~~~~~~~~~~~~~ ., , .~~~~~~~~~ , _ _ _ _ _



31 MAR 1976 PETERSON
W A P SIP!NI C flN R I V F R  NEA R U EW !T T IOw *

D* ILY SUS PENDED SED IM ENT L OAD W A T E R  YEAR 1974

DAY OCT . N Ov . DEC. JAN . FF 8. MAR. AP R • MAY J UNE JULY AUG. SEP .

1 1827 , 78, 643, 527 , 5382. 7i~ 5. 1719 . 8930. 34j4. 2787. 38j. 184 .
2 1135 . 38. 179. 198. 3500. 3088. 1051. 3138. 3300. 2093 . 405. 187 .
3 1057 , 36. 134 . 155 , 1364. 3223. 996. 1701. 5958. 1743. 497 . 14 3 .
4 1934. 34. 309. 67. 659. 5264. 1222, 1185. 2136. 1576. 304. 134 .
5 1023. ~5. 2517 . 277 . 746. 11660. 2024. 923. 2606. 1329 . 291. 133 .

6 1211. 35, 2362. 1437 , 280. 7539. 2168, 648. 7215. 413, 250. 128 .
738 . 35. 905. 3416. 332. 6200. 4012, 1846. 4694 . 790. 251. 1’3.

8 57Q. 35. 307. 549 . 687 . 4609. 2949. 10442. 10535. 794 . 236. 153 .
9 623. 30. 224. 317, 1572. 4216. 2260. 4011. 14323. 639. 219, 165 .

10 646. 28. 164. 283. til l . 3680 . 1798. 1624. 14492. 2713 , 408. 158 .

Ii 872 . 27 . 166. 169 , 1180 . 2510. 1710. 2144 . 13461. 34214 , 534 . 151 .
12 680. 29. 63, 231. 2057. 2647. 2040. 3603. 11749. 46336. 612. 137 ,
13 605 , 33 , 151 , 96 , 2638 . 2931. 2640. 5351. 7223 . 11996 . j977 , j57~
14 52Q . 38. 043 . 126. 3452 . 2364. 3540. 39554 , 5111 . 3260. 1363, 233 ,
iS 486. 43. 939 . 316. 1268 . 2330. 6237. 27576. 4025. 2219. 1928. 150,

16 646. 38 . 2230. 288 , 1071 . 2274 . 6683 . 13863. 3657 . 1431, 745 • 113 ,
17 427 . 34. 1013, 202. 1796 . 1633. 3730. 511855 . 3931 . 949 , 760, 121,
tO 272. 38. 403, 70. 4509. 1513. 3673. 149649. 4160. 873, 5052. 142.
19 261. 47. 566. 333, 3835. 1142. 3102. 48773. 6291. 636, 1453, 120.
20 260. 70. 10345. 4561. 1642. 943. 2676 . 20967. 6254. 527. 936. 109 .

21 208. 155. 24775. 4823. 1569 . 748. 2445. 9312 , 16908. 354 , 1321. 73.
22 192. 262. 2117. 2912. 6431. 778. 2046. 9337. 34719. 810. 697 . 46 .
23 188 , 131. 149 , 977 . 2978. 1108. 1493. 8414. 48999. 2218 , 2138. 53.
2.4 187 , 184 . 405. 611, 2030. 819. 944. 6937. 22045. 2058, 1603. 58 ,
25 167 , 454 . 197 , 546 , 4217 . 330. 773 , 10134 . 16611. 943 , 429 . 57 .

26 131. 44j. 479 , 1137 , ti~ 3. 366. 743. 9452, 7221. 556, 492. 46~
27 115 . 293. 563. 6466. 1011 . 345. 947 , 3466. 5664 . 504 . 370. 50 .
28 94 , 226 , 502, 3520, 6244 . 339. 2694 . 2649. 7752. 454 , 278 . 48
29 102. 195. 344. 2691, 626 . 21110. 4261, 5728. 458. 142. 45 .

30 60. 283. 1355 . 3779 . 3570. 14570. 13212. 3529. 438 . 263. 42.

31 73. 4132, 11592. 1775 . 10232. 389. 245.

17309 , 58799, 64706. 104234 . 299982. 26519.
3408 . 52694. 07951. 936580. 126720 . 3479 ,

YEA R LY TO TAL • 1782451. TON S

TOTAL Y EARLY DISCHA RGE — 1913317 . A C RE FEE T

Figure A156. Example - t ’ sediment data for DeWitt ,
Iowa (printout p r o vi  Ic-i by U. t ’ . Army Engineer

District , P -ek I s i a n : !)
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In ac cordanc e with ~~ 70-2-3, paragraph 6c(l)(b),
dated 15 Febru ary 1973, a faca imile cata] o€ card
in Library of COv€reBs fornat 18 reproduced below .

K , ’o ’ o,-n , t ;i ! (~- o. j im l’ r t o - , ’
l n v , ’ n t o ’ r v  ‘ ‘~ ‘4 4 ’( i t t I i I,’f l t  s . tmp l ’  s’ , o I l , ’, - t  j o,-, -~ n o t i o n s  i n

t h e  ‘l i s s i s ’ i p p i  R i v e r  P - c . i n , by M , j l , - , , l m  P.  F- - , ’o ,- oo . h o o t  A .
Da r ‘ i i , .1 r . I .u-tol j  .1 anot’~ S . , - o o n ,  ‘ -i i’ . V i o  ho —it’ u r oo 1’ . S
,\rr ’ov tdu- ~ i t o o ’ o -r  W o o t o ’ r w , o v o o  r x ;o , ’r i o r ,  I i  -‘ 0 - o r  i o n . l I o -’ ,

I V . O v . r i ’ o e -  p; ,g ioo u ;—S l I l t i’ s , 27 i’m. ( I . S o o t , - r —

‘s’;iv’s x 1o, - r i n , -n t  S t . o n  ion. , , i o n j o iI ‘ ‘ u ’ -  ri ~‘— 7 7 — 1 )
h ’ r o ’ i o . o r o - o I  i , ’r 1’ . ~i . ‘s r oo \ F: ng i ros ’.’r f l i ’-s t r i ,  t .  Ness’ t i n s - t o o - . ,

‘So , - ( i r b o - o n ’ s . l o u i s i a n a , und er l ower  ~‘ i ’ s ’ s i ’. o 4 i l 0 p i  \ a l  b y
l ) j v i ’ s i o o n  l’ oo t . o i ’ o , ’ i , , o ’v l’ ,- o ’ ; t ’ .ou ’ o ( I — I l , h,’,’r i 0 i’ o i , h o o ,  ‘1 ,
“ s ’ d i r i i t ’n t i t  lo o n .

I o u b o u b , - ,-s hj h l i o o 1 ; r o 1 ’ l o ’ _ ,

1. i’ lisss io4s ip p i  R u t  t o o — i n .  2 .  ‘— o - ’ i l f l b e nt  ; inz i l vsis .
I. S ’ d  inss ’nt ‘oo mp 1 t o o ’ . I. I ’ , ,  i o u  • I I ha ~o ,  • .1 r
m int , o o o ) t o , o r .  I I .  K , - p n o ’ l v  , .I , or r ’ s - ’. 0 . • - ‘ l i i i  . 0 0 0 i t o , ’ (

I I I .  I ’ . S. A r n o~ o~~:i ns ’ t ’ r P 1 - - t o l l  • No - s , o O r ~~, - o o o - , ,

I V .  I . S A r m y  I n g i n e . ’ r  I ) i v i s i ’ ’ o i . I o ”s’, - r  ‘t o s ’ s i s s ip p i
‘s o t !  Ii’’,’ . (‘, r i ,’’s: I ’ , S. t o o t ( ‘r s , ’ , i v ’. I .0~~ . i - i t ’ , iS - ‘ t o i l u , , , .
\ ‘ i o - k ’ s I o s o i ’ o; ‘l i ’ s ’ s, i o - , t o o o i ,  0 1  r ‘p o r n  ‘e77 1)
i A j , W l - ’1 n-, j . t ’ 1 — 7 7 — 1


