
fou 	 Di~t>illlln ~,m~ 
Upt~;r l~~$1$$1ppi V~1.l~y tJ::ivUI:io~:t 
t'fl<~ ~'t ~n.~l';\lrJS<1 oo Ji,"ilW
st.. 1.¢»-ii$ 1; Mij!)j~~t 

1.. W$~-~ :te. -~ to l$tt$-w fltmlt the J:4v1$:t~!l ·~~~ 
Uppfl» l"'dQhapj1i. Valley !Jivi~l(}n~ Ut~O~~ d.#A'-tl -'0 J~~ :l9~
n.b3Ht~ Uil(~~~i;wt .llt1:\'$"~< Flo•..1d L~.~a~·p \l~fii~~it.q..n 
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1!.1 It we b$lt'tft.4 ~-~le te; tey _t.R d~~~ (fl~A;n.g * ~O~f$ 
o£ tht!l !k~V$$\ii~ion, 'btt$ 3l't.\l~t:mlil ~the ve1~ m dt$~r>-'l:rge "~n1.t$t[ 
fft!' ilne: J~,Oe$ ~. ~e~41,1~ t:n;uJl,h e~e$ ~ ~fie.~ pQ "~~t 'bhat.l 
mulA 'bl'ing &beut a ~-~,%' &Y~ <tf. ¢~t1:r:mi:q;• 

)., tfhere we li~ belft tl:le• ~ :feat.~es of \b.$ • met.l~ ~~ 
._. tl~ v.~"~"tth -~ tb$ e~ o£ ~.. · 

'1' (e) ij$U $~ ~l h:iee metal"-. (a) i~lll t'8:)! ~g$ ~iee Wl!MS,ei 

(~) 	 Us• ~~baptt't wlt~irs 'flP (b} 'U$.$$ ~--~~ti filght$ ~p 
~ -lbe, to l~ l'btl,. I 

(e) ~lmmw ~- ~110l11~s ~"'" (e) U;S~S _V~e4e1 ~'&r:t.~ ~~· 
...!11.'1·<W.. 	 ~,....~ ... - ..............,... \i-fi~ ...... 
~· 	~ -~~·:!~~.,..~ -~~~ -:m~tei ~ (I~ rJmt~,. i 
~-"~ ~ ~lwn•-~ 

(d) 	 lmil!!t n~$ ~~diiaf$ t•gth t>f: (4) Time ~f ~ia art ~h a'b&;tie i 
ti~m of •te'!' sp:lta -~ ueb is ;~o '~'* · 
Vtt~i~ ~-. '!- flff $£))3!.
utnallw l;t)S$ t~ 0a .~t<lt'!.$.,. 

($) Me~res !~111 ~ $~-cturr~s {e-) ~~~•e$ from •va~lte- $t~~s · 
$U.Ch ~ ~"S't $u~h $$ mnt.(l>r brliii.ib&;- 1$~11.$~. ~tr 

~g-." : 
(i) te,lf)c$• $tat~~ ~v~ $0 (:t) ~atis$ w~ •I) ~t 

ie~t tm due•gfi ~gil.!,. 	 ·g$ ~~e... . 

f$k"s ~ ve~$;!;~ G:~t~ (g} !Qke$ ~ Wfi(!Ci.~ o~il.~.· 
at Ojft and o,.~ iih\l · at. $~l 

til:.:i ~.h l!ll.!\at..·:l$·n·.. n_· .~--~. ~~. ·· 
-a~~l!t A~~- tJ~.,.. !he 0~~~ 1$ ~.UlS~d '· M 
v.at:!fms -~ to bt 'tl»m\ ~l.:ee• ~* llUll'~ Vltl;o<$\y ~ enti:~ ! 

tty ~ $ldk~$" V@:tti•l ~tton~ .. 	 I~~al. ~ti-· !
I 

(h) 	 lalies. ~l ~a-q t.17~ w~ght Qlt (h) \13$$ 11\lad Utltl t~ _. ).~a+... 
mm to ~b'te&\ ll!~U&ih'lp>~· i•• c~liilG· • obtdn ~~Srh 	 .. ,. i 





b. ~ er. fJif ~.~ ·all~ .. t~ t~~~ tn~ of o••watfio£~~H 

.. ... "*· t~l$1.*.·. ~e.·. ~~~e). ft~. ~J $)'ti. •. · 1 feg~it!U~~ ~.~!-fl' i·.··· ···~.~".'·~~.· 
~-~~~ at <oa~h -... d ~r~t ~'W~ &t ~h ~a*ft·~ A ~~~~· 
tt.tq ~~ •e pl&t~ ·Bnd "h& ~.aw, v4•tv o'b~~~ ._., --~~ ·~ _.I 
~ ..·· ·t..·ne.. ~~.- .. ·.'*'".·~ t~* -~..· ~ .. .. ........·-.·<•.-·.· ..· •. f't>.e.~. • .. · .. .... $«~. cbe~.-.~ th$ ~.- ·.ttu @It·~~.·.·· 
~~ a,nd f.}b$m"v~1«1$1 t:~t a ~ity ~~li~ e""' -tJ.1 ~l.mM~ 
--~~a~ t~ -~·1 V'tt~etv ef the ~tc•£ ,,.~,. · 

1 

h.. ~#I tr~e nRd i'b~tn e-~at.:~11 !lt&tu:rfil a V$leeit.y- tll 
•tt•:n at 'ij:a~!t ttt.l!BttM -~ ~*~~ ~~ ~ltllfeU t.~ ~ t.ll'~l $£ 'bhe f)..~ 
~liJ\'1 t• wlirtw'*l.i$E:4114 d~~f.§;tl ~~g~·~.. 1ihe. f~~t ~~~4 fJtt $. ~~l"l- of 
ilm\n~ ~$it ~)A ~1~l:ly itt l)h~ W~$i" ·~ (t ~~t att t.}le 'bfJt.tlS•ft !: 
- 14$$~ ti~~t tt~ V.~~city ~f th~ M' "Ruld ~ ~'~~~d ~ 'liM V · .. · ·· 
~'b;y ~lfll!llltta~~~ ~ ~ndl. .. itttl;\l l•~h ~~ is-1• rd ~~ w•l:d ~"$ ~
~ "'$~'\;r loW' ~ en'fl:t~.vmlii~ ~ilti&li • a -v~w f)t 'hne t•ct ifBt 
~:~~b&:r f!ll tmt ~~lt dt$Jktrt~;G l%1~1is ~*~ B\&•l$t1.llrJ tl~ •l'Od 
-~~Ill,. it :ltl bii;\~- ai~lble w $~Itiib:U..~b a :re~~~~ b$t•• t."ar.l~ 
t.,ll.hii~~~ .. •~tMim~~~ -~ 1)~ tt~ t~et1• ---~~.. 

~- :c~. ~. ft,.,.~ :fktt;t;ft ¥i!l!t&$\U~'» ~ \1"-i.$ ~~god 
~atn ~;!l.l'~~;;:~~if~. 'f-• _.([t i."l tr-~ m&iii. ~~sid-\(J~ .- alt$Xm.ates " !~lt
-• .n~~" mMur~\~ lli~~-l$& too 11 mll"f~M< ~1d t'f~•i"g~f.U. ft~~fif ·~. 
~- ~GSbW to ~}$ tb~ un4 .fl3~--1l • .7i;'- ~~~ 'tiabl~$1 ,4. 
,;:1 -i\f~ &J. ~ ~'t~' e~§.~~~ m •rim~ a'll ~ ~v~?i'$.tt
~WJI!> ~~ L $f !.,<u~ tl~:Jiil.tu •1Jw~~~~t~ &lfi U,$*"'1~$,. --· g:ar·-smm• 
~~$~ a ~~~~,;t~ ~~h 1$ Sl~~ .~ tile ettl."V&$ ~~~ tlif A. i 

>ft~tioMbi.P he~~ t, 'ffl ·a,.~~~~ ~.a'" ~tlb$ a ~~ ..~.s. at~ 1 

--~• ·~~ th~e .~ li~bii$1~ ilhr$w;n t.!~~ir' ~n ~1atc~t&.;p w 1 
'• ~t i!J, m~• ~asu!\lil:~• · · . / 

s~ a ~~ ~~ ~~ :N!ill.\l.q ~ ~bJ!l~'0 meum.~~!4~f1till 't®i~ \tV 't 
• ~-~!Leta u~g t~., ~ti'WI' ~ ~<,"Ad. ~~n:,, a~. ~\Unitti in 
p$~ Jt ~1~ tb~t 'tlht: 1.- flit i:" .llil-4h~~ deftf! i>l~ thJ!i.c.U~t!~ tU;s-. 1 

~~-·by varglftfl p~J¥ee'b•l't11P tc •ut. ft il~omlt.~. ~w~ in tW~~~ ~t 
lt, ) and ltt &p~?en~ A,· _.a ~· ~l-\$ of O~rpa $$' ~~$ «illr~~. · 
~~~tw ·!llttnce 19ll ~ t~ ~@~YJll~~ $t' dit~~.. ,-~latiw ~ ~ru;. 
u.~ ..G.~l. msJiit~r~ament$. I

::_. 

6., 11;it'ltStli'ilM~ in ·~ l"~$\U.ltl!ll ~t tr~' · :-~~t$ t•~n 
~t~ 'b•e a~$n~a l$d ~fir. j~mt &trr~"f.t ·w~'iii¢ia Gl$ 1ntti~~ • 
lf)$~ ~4 a n~el'' ~f o~il~UiJ! -m~~imbili! ~'1} t.•iS!n at. ~\,~· ~~u.:LI t- u\ 
~- !th~ 1'~~1te or tl"~ •d $u~~~ Joa' ~ttt~ ~~il t}:t3 ~··.· a-a 
u.d .-~ -·~ m -~ M. In Ulf-. t~ j~~~ :l.n~S't:!4%~~ ._,fJ G · ?;- ·,~"""""'""".... 
~~ ~J~JMltmQ• m•$n:r...w ~t: Altt'~~; ~:!sit takii!t'!. ~t1).)~ • -~ 
!f '-l~~t ~to~ ~t.:i.Otl ~f 'bM bf;.(llt f'~ ~Jcn 'bhli11 (;) .,, ~f it. ;tl;'i!tUliGU~t:t~ntt! iii~ 
•btaute~ 1'.\a.tt errs e.tt~~ifil. a ~Jk.$ ~'tiar •m• It. ~· t<&~ tia~t ~t¥~91. ~ili • 
~,e ~.a~~-·~~ thl<lt WA1.S ~),d·~ ft~:f.$~ bf· 

.. ·•city d-•t·liifndj fohJi. 1$ ~~ of thi9 e._• 11tf th.~ lcll'~ ~ 
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1• The li'l'ilSlllts O<f the 1943 n(·,od, I!l®aS'tW~d. bW tt;..e lh;S ...!J..,s., lt\1~ ·to 
annther &el'ies ~f j~t .maa~emenw in 19~ .. Ratil:lg em>v~ ~fi in 1.943: 
htdic~t~d a ~~h•&e 41'.€ ~o~at~ly l;t000$000 e.ldo .at, t~ ~· ..1tap, 
atta.W.$4 bY th~ t'lood.- ~:e~, the 'W'aak i'm as. m.tt~q ~ e~ m.o... ·.. 
d.:t_.-s.. too l!llm fl~'"'d a.tt-ain.e« pr:aet:.Leally t~ &as $J\$g<!? and~ <ti$ea ~ge 
tsh~1too~ e.r.s..l ~arm~ an exeellent owQ't'~i.'hy t:ol.' ~he!tr ~~n 
t)'f a±$ell<M!g~ proe~~e~. tn(a et~<i t\'.,$.l!l . .,S. -~~till-~ obila~ 
from~~~ lr~e• ~c. ot E. n~ea&u't~ents ~ t!Jbta;iirne£ ~l'l1 a ~at~ 
tmix1g u.~,.G.$. ·~~t. ax:a met~. La;tJ~!l ®t~ waa ·~$1l! a$ .~ 
aJ;l· po~s~J.~., ~ aae~hg ~lite bt\a~ a.nd b~ ~~d~ ®ti~~ .. fh~ ~lts Gf y~
$!:rnul'laat®U'S ~~a;rg~ ~'6$~ lll 19.35# l-9:;9, lf11Jt4.il )~it? ~ ~~ 
a.re given u .a.pp®~ ».. I 

I 

. a.. ,.o~ ·~a tile; rasults;t m br:Wf~ ~:tftd r:f'Gh"'. ~ .s~ at I 
tiompaw.aitLva meas~•* · ! 

I 

a... fbtt .ttlS ~~nt- :bldieated that e.. of 1£,. ~~t ~~ 
w $~ ~ent ~l.:$~.~ -~ ~t:t.ell' equpmt would ~ 'tm~h$ ~t ~~ 
c;loeer ~enmt 'Wit1t ll~S.•~.s.. ' 

' 	 i 
b. !be itJ' •~ement$ at Al'twnlf :tll~:is;, ~'V$d ~t clJ:!i+ 

·•~!ment. t>.ot.tld b$ aee~hed.·if !'he l~t~W&l m~tlO!'t eti the b~at wed in(
e. (}I E. m®tllsm\'!~'!Hllet$ ~eu.ld be 0l.~teu. 	 ! 

c,.. !~ 1.9ltk ~emant$ at ~t. Lou:i.$., -~1a.:;~~. v~it.~d ~
a;tl)ve eol!leb$~-s. &. that jre~? re~on:ably ~1~~ ~~e~t ·~ i;,i.Ce~···· ttr 
by 3t4n~~g equ~t ·<WA m.e~its til) ecr~t'Grm ~· t'laat .of· ~ ll.s ..n~. and"' 
in a\idi'bioll" by ®1,;1atd;nat::illtb &\l mueh <a$ po$'s.$.ble, 'h~ la.-.$1 ~i:On of t 
boat. !hi$ ~a~s. to- a great.ea> ~Tee '~he fi&d ~di~ims av~ab;t~ 
~vtrtg fNm UacA"l"t~ tmidge • 

9" f.Ae£ttl>e .any ~rw~"wns. .ean be ~tied te ·~ .di$e-~.g-a 'ial~ l\1) 
;b1 -.;rs0 by 	tlli.s offi®.~ ~~ to. too publi~.~'hi~n @[ di$~l~g.·u by tAW U.,S;.1rs.
{19.33).,. ~~~ i& n~S:sary of tl» methodS arE@l~yed by tihe. twc
otfiees m ~±:ring at.. ~lisil:shed (;(!! repQrt st.'ttd;,V &set1al'g~. 

'lf:}., ':!!he u...S,.(f,.S., ba$ic di$-eharge e'ttll'va is ~Alwtl tht'(}agh. txle. mean of 
plat·t..ed v4uefj. )!>~.lt.tng ~01i1 discharge roQa,~re-;nm:h.$ uually t:a'i~en at arw 
$!10 station about n."ice ~eh week• t£ a suhaequerlt di$Ch:riwg~& ma'1:il$t!\ll!.emsnt. 
valtw !Jlo'ta3 to t:ne- lecfii ~ ri.ght. tlf the b&$ie e~:l1; it is e~:'l.d~ to 
oonoot and: the 'ba:~i.C e~ g in e££oct 11 is t."l'eat~ a.s t'hou..gh it ~. s.P.:ift d 
tflr()ugll this point..~' ,\e,t.ua).),y!' estimat.oo daily dis.ebar~.es val:ues.., f~r ~"l$ 
intel"im betilll~n ma~ements, are !)b·l>a~ by app~'lg the da~· st.a~es •. 
tha ba$:lc mwve and ®W?aet-ing the l'f'~sult.:ing val:xa.e.a o.£ disenara~ by the . 
~eantage d:L.ffer'il'tn~ b&~en the plotted value and the ba;w-.L:: Ctl,l>Ve. ltqs
oolievea,...·. 'b.'Y· 'the ·~.~$,.QJli:··.··-.,, .that ~his Pl'!Jeed.uw.e. ~~.· ~-oo ··.at.··i.Qn.· .t'...n.sider. t 
~nty the no-mal shl!ts.~ from basl.c mean ~V'e11 cine to 31'liS:mg and fl\lll.ipg 
s-tages bu~:l! tn aclditi~n, llhe 3bi:fta th:at ~ the re.au.lt <0£' c~~i ~oss
~ti~nat ·~ ehS.l'lg• ~-ed by" s,ca:.nsx or fill" . : 
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I
1 ll~ Pri.or iW. 19~8~ t,j.\d;ly tlis.i"g"'s f.()r ·tJ~ ~~f.\1 1844, 1661 ~· 19~ · 

~et~ eh•babd h7 i.1:11ii.$ otfilii• ft"Omr®an :ra.tiag eu.z~~' tet ~ib1~· lf$~1to~,. 
(:Reter~a¢-e: .p:4i.t~ ta11 . Ra'tdllg. Owve.a., st.. tou:i.$, ltl.sso'Ul>.:t1: rJt ~P:e:ll~ 9:t 
~f:.p~wt ~ \OOiisc~~;~it~~'i,. Ji~r .~.1'4 Mwte,;rie:s bat'lrfe'®; ;Mi)uth o£ t!M~ ~d n,. , 
lilvewlii . .J in .l\t¢~!-~i:te ttith iil$tru~t<i~nl! ®ntia'!llled ·~ !h DOE:• 1(o. $Q&;· 6~t 
Q~g•• ) lst ~~'Ell~'':~ ~~d 1 ~~'b l~,)S{.) .. ourviS!s. 'W:el'~. ~~~ £-~ ~t .. , ;tt;lttl;t 
Jl.il•A f'0~ ~~fell~~ -p-t)il$t l87~:...:U~CJ1~ 1;8~...191$ ~~ l.1~J~l91Ul$ ami 
~ri!Y ¢0®'tl~u~~d by. ~Vfill'a~®; by toot il'lte~~lj atU d115~lla~ge liJ.e.affit~tuen~ .1
:l:~~pe~tiv~ ~.f m~ilb.od: l!!f ~~a~e~t .ffJtr ·t11e re$etiw peri;oa,. •lV ~ 
¢h~~IJ ~e then eb~ed ~Y a:rn~l:.r:ing cle:ily ga~ lteif$h't$ itt> t't!e nw:ent rat.ilntt 
<ru.rve ~$;Wtl> tl:lwough the a;11e~ge 1~atinll! o\!IX'V~ P\.'1-ints. 

u.... ~t~n l!f~a· tQ ~St)J., dail;r disc~g~ ~ie:tte p®lialwii :t~ ttDa'i:4y ~··,.,. 
~~a fJt NifJs: • •V'$r ~d. Ita tfil'ru'bM'iGs ~ ~\t~_., by N:t$~fta,.~ ~a;. 
Rtv~lt' ~~'*~~. ~~"llt'iJ Mt$siaaplfc!.. ~il¥ cl\l;s~€1;~$ Ia$ p-abl.is-be£ . 
1reH t'Wte~ed t~lji ~~ lilUl?VS11 ex~ept f~ tiwa~ 4~ M w11a:dl $.. l11Ei~ . ··~· 
!!i.ent ~ l.)\:rt14n.~li\, i;n •t.~ e~ses · the actJut\il dt;;teMx-~r~; Ml®a/iut"$1®-1:.: 
N'~· alMt eorli'e·et!ml -~ ~JU.ed i!io ratt.ng ;;~e ~e$a1t<te$• $~ 

·'I li9)3:1 ®ttly ~.e~:E>.s ~$~~ been publish~itd by th~ u.s ~a.J. :tn tl~~ \%J~1;,er 

; $-'Upp~ :P.~s-. 


1). ~!1}1n mn ~l;.r~.$ o£ the eo~attve. rne~<t.W~nt$ ~~n. a't st.. 
and other $talt:Lantll1 it.. tt.~. •elu~d thatj on the a1r~g.e1. ~:.. o:f JS,. ~wge 
Piiti.ee ctw:t~ent rllt:tei~ ~~S$."·$~nt$ -v~ .!'ro:!l! 0 pereettlt <$'b- m~• '$'tawe to .$1$. 
l®:r;>$ tl':lan lt!:J pe;r:~~"lc'tl @. ·· gel$, 1\lh~n ~~~- ~ WJ$.@'..~; •~:r ll'l&~S . 
men~; ~c. at il•. .nt>o~ if: Oj;);tl• t•as~r~ta gwe ~~~ttlf.~~>St> tmm u.s. G.s. 
~wl!' ~eai\i~mnt~ lNU:t tor W.\11. prG~-e'l!i!eil.$ p~~.se$ ~r be ~e>n$We:t~ eqUi ·l 
~$l the $titl:ii$ (s~e st. blmiL$~ lti.ssGJ.tr4 l~a:ting e~~ ap~n:d$x {1). 

Jlt,. l'h eq m:e $t':Em ~m th~ diee\'Uil'siQn. in pa~~-s,l)h$ l() "" l), :inel !,:e.; 
that eon~;i~~t>a.'bl.El ~ and money· eould be e~ende.d in ®riving ~. ~ !ill> • ,-e~ 
e'!l1"~a t"C>l: e~~.h ·ttY;p~ o$ mea;~~t .and than ~P~ ~r~tt~n, ~ o~, ,: tJ;t 
-G ~ ~~~b~ t-Q 'U..$<..th$., Stf"i!i0d$ cW~SQ:; i£ the tJ'',.$.,(;hi. $'h$fl-ij ~~ - ·.• 
•~ nQt,t;· •E~l'l ;tnilQ ~tl$1.•~-t:t(ln and ~1 the $~~~ ~r~en~ge {D~w~~ .·.r,m 
mad$~ the (1Q.!Teet$d ~;s~~:V$~ :m~ not he ~ore a.ee~te tb:~ the$ •. · :,· .. 1 or 
tb$$$ now det~Ul}d.. l''t i1i1J b~·ueved ru»'41t'eet tG ~at¢~ 'by 1(1) l:)$:t'~Gllt - ·~ly 
p.~k o.. of :m. 4t~Q~ge ~fi'h~tes., ar:ci."V't:.Hi a,t by 'tt$~ ~£ ·l.he l~:rge ~rtee •... ~ellt 
mete:r ·mea$'~D.il.~~ .~n Grer w ~ke th$:m more l'Wf~:ty ~~~bi~ 1f•1th .~e~ :.•. ,ttl 
o-b~e .. tt.~ ..o-.a4\ metlw® and te.(ir~if.lu$e.t :tn, v;t~w el the '!;\~(:) dia~em"" 
tttati~ Qf di:a~l~~l$$ in va1"~1$ publieat''tioo.,.1 ·:it. ~ not ~e~mn.me;n$£1 • · · t 
the o.. oll1h meas-..'ttletil. d&~nehargas 'be revised... I 
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i'b~~ (1). 

Gr~> ftt ~ ~eh,. 

.~~t».'"~~f.. "" 
(J) UlJll~ -~J. "'*c 
(J) 101U Apli' rrr.,J ..fi)'

34,•., M 
JJ\t,t; 	 JJlt.-€1 (3) 
)J:t'•Q 	 VI -

~)h.o (J} 14\l!::::: 	 li$ 

6;$1-ii~$ ;;ll6.(} (J) 112 
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J'•; WAR DEPARTMENr ·... . .c.. 	 ~·. 

:UNITED STATES 	ENGlNEER OFFICE0 
Second Field Area. ' ·P 

y ·2nd & Arsenal Sts. 
St.. ~uis ,Mo. _ I 

i 
I 

., 	 August ?9,·1135 

Subject: 	 Experimental Discharge Measurements at St. Louis,· Mis~~~ri 
D.uring 'June' and July, 19.35 •. 1· 

To: 	 The Area Engineer, Second Field .Area.,· St •.Louis, MissoJi. 

. ·i, During-the extreme high water of ~un~ and July1 1935, disl 
charge·measurements were made on the Miss~ss~ppi River at St. Louls, 
Missouri, by the United .states Engmeer Department in conjunction! 
with the United States Geological Survey~ A part of the measurements· 

. ( .obtained were atandard to the two respective departments~ while the 
remaind~r were experimental in· character. je 

2 • The primary purpose of these measurements was to determine 
the accuracy of the tw~ most widely used metrods of observation, ~d 
.by experimentation with these two methods, to arrive at a more sa~is
factory procedure of making observations for stream measure~nt. I:A 
summary of the field work, equipment used, and the methods of obs~r
v.ation follows: 

(a). The United States Geological Survey, using their s~and
ard equipment and method of observation, obtained daily measuremeritts 
of the stream from a permanent range established on the highw·ay d~ck 
of the Municipal Bridge at St. Louis, Missouri. · 

(b) A party operated by the United States Engineer Depart
ment, using their standard equipment and methocl of observation, obtained 
daily measurements of the stream from the permanent range establisheded 
approximately two miles downstream from the Municipal Bridge, at the 
United States Engineer Depot. 

n 	 (c) A third range was established at the foot of St. George 
·, I 	 Street, about equidistant from each of the aforementioned gauging sta

tions. This range was occupied by one party from the United States 
Geological Survey and one party from the United States Engineer Depart
ment. All tests and experimental works connected with the study were 
conducted jointly by the two parties on this range from a steel barge. 

11 A11The barge was fitted with two frames at the head end, for use of 
the United States Geological Survey, while at the corner, on the stern 

11 A11of the barge, was another frame, for use of the United States 
Engineer Department. A pushboat was used to tow the barge on location 
and an anchor was used to hold it on the range while tests and obser
vations were being· conducted. 
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(d) The equipment of the United States Geological Survey 
was of a light portable type, designed to offer the least resistAnce 
to the cur.rent, when submerged. Bullet.:..shaped meter weights, wi~h. a 
plarl.e surface on the bottom, weighing from fifty to three hundfe4 
pounds, were. used alternately.· Horizontal and vertical fins fas"tiened 
to the back end of the weights held them parallel to the flow, arid in 
a horizontal plane at all times. The meter staff was made of po~ished, 
stainless steel, 1/8 11 thick and 3/411 wide, and was ~uspended so as to 
offer least resistance to the flow. The current meter was of a ~mall 
design, adapted to the thin· staff, yet similar in working parts to 
the Large P,J"ice Meter (now used by the United Stat.es Engin-eer DeBart
ment). Electric contact points in the meter head were arranged to 
register either each revolution or each fifth revolution of the meter 
turbipe"' · The reel used to· raise and lower the meter apparatue wa~ 

·also of small design; it was equipped with a counter to register 
depths, and was easily operated by one man. The cable used on the 
reel v1as 1/1011 , in diameter and had an electric conductor core that 
served as the primary line of a telephone circuit to the meter. (see 

_Fig. #1) 

(e) The party ope.rated by the United States Engiheer D~part
ment was rigged with the standard- equipment, which consisted of three 
Large Price Current Meters, a 3/411 round brass meter staff, a seventy
five·.pound meter weigh,t, a length of 3/8" steel supporting cable, and 
a length of two.-circuit electric cable 1/2" in diameter. (See·-Fig. {/2) 

• (f) The procedure followed by the United States Geological 
Survey while obtaining observations was noted as follows:- ilhm the 
barge rested at anchor pn the range, the observer obtained a single 
sounding, with the meter lead (meter attached); the angle of drift of 
the lead weight was measured with a; protractor that was fastened to 

11 :&11the frame at the pulley~ and a correction for this angle was applied 
'l"to the observed depth. Velocities were then measured at 8/10 and :2/10, 
the corrected depth at this location. This procedure was followed o'n 
each station as the observations progressed across the range. The 
notes wer·e computed v1]!l.le the barge was being reset for the next obser
vation.

(g) The procedure followed by the United States Engineer 
Department was as follows:- Lmnediately before velocity measurements 
were started, the cross section was sounded with a M.R.C. Sounding Reel 
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I ' .· ·~from aboard the pushboat. · Three soun,di.ngs were. obtained ·a.t each . 

.f'if\y-:(oot station or( the ra:Qge ..;....; one a.-pout. twenty:-five feet. abov~ 
the range, one on the ran~, and one -about twe.nty-f:t.ve f~et below 1 

the. rang~.. The mean ot! these three soundi~s ·was ·recorded for the! 
depth at that particular station. · Upon completion of- the sl),undings;· 
tne veloeity;measu-rements were .then obtained at approximate one , 
hundred-foot interva.Ja.:Eicros.s the. range.' . 

·. ·. ~ . ·. · _,.. (h)·. Iri tJle f.ield, ·th~ t~nw: req:nred to .complete a meas~ 
urement was the only disadvantage not:.1.ced l.n the m6thod employed b~ 
the United States Geplogical Survey. It was ~.&,diiy JSeen that in ; 
order to fully d~~lop the drpss-section,. twen.ty-f~ve .to ·thirty s.,_ 
tions across the range ?<ere required. For each ·s~ation ·it was n:eces...; 
sary to re-anchor the barge, wbich operation dur~g the extrem!=t ·hikli 
stages _and with the make-shift ;floating equipment, required about · 
tw.elve minutes. IIi'. ~ddition to )his time, there lias five ¢nutes 
time required at anchor, to obt~:in the sounding ai,ld velo"cities on 
each sta~ion. In the. completion' of a measurement, conf!tst:J,ng ,or s~e . 
twen~y-fl.ve or thirty stations, appradmately eight or hine\h~rs j · . 

time v:as require~~.~ .~f the. river stage, during the observati?n:~. ~as_ .. 
changJ.ng at a m9(leratJe ra..t-e, it would then be necessary to appl'y:.&l · . 

· correct_;i.o~, tor c:nange· in stage,· to the compl'ete measurement. Haw~ · 
--. sever, it must be unde~stood. ·that the equi.{lment or the Urdted State1

~~; .•: · . • . • _ •. . I . I

Geological Survey was deSl.gned to opEm&~e. from a lX>rtable on~-man !'···' 
!.'' • 

'.•·. 1-rigging on a bridge deck and not .f'rO.Di a .·~ in :the riyer. ! 

. . . , -~ . . . . I 


. · - (i) . ··on June 3-,...19~5, v.er.~icai''·cur\re :~bs,er'Vat_jpf!s w~e haa,cie• ·.. · 
... _::-.-.. by the United States lillgin~~ Department•., Dl.l~!(t:~e:' pbse~~tionsl;. ··: 

·. difficulty was enco.~tered f~1aw~~-~g t.he met.er beyond· ·a. de.pt.h.. of. · ·. · 
. tw~ty-f'~ve feet, with only ~~ent;y--fiv~ :potmds _o.( wei~pt e:t~&:che~. 

More meter weights were attacti~d,,~until a. to..~~- w. eight. of· _two.hUn.dr~d ..1poul1ds_ was tried. Whil~ anchored}~in fort~six teet of wat~r. it was 
. fwnd· that in order to· rest th~ m~ter.w..ithin oi;te foot_ 9f thezr-;kver\·, ..·. 

bottom, it was necessary _to)pl&y out fi.fty-n:ln~ feet·-.~£ the ~pj»~.;, .<; . ·· •· 
· ing cable. At this. depth the ang],~ .ot drift of the w~gh:t;.s .and mette~a;,, 
\ was measured,at forty degrees. Since tq.e cable· desc:rib~d~ a.c_Ur'ie I ~~<· 

......__ un.dV.. w&:ter instead· of .a ·~aight line, i.t ~as i.mpo.s~ble at .t_he .tji~- '~ 
·to ~tive ·a~ a true· c?rre~~to.be'·ap~litu,. to tb.e;·~e •. · The:o~j~.~-:_.,.: ti!-~}~~h~ ·was the. desJ.gn ;br eqUipment that. would· redUce the_. 81'lg].e of_. . <:..·:; · 

r.·-.. · 
:• drift ot the weights and. met~l's. , · . . . . . . _· · . · .I ·; .... _:);'·:!::;?': 

· -~_J)rder to accomplish · ~s end, a ·~at-shaped meter· weigh,ti ··. ·. · \ <<··;j',; 
l!a~ ~esigned by the Mechanical De~gn Section at the United S~atfitsl ..' ... ·/;:,:·.:. 
Enginee~ Depot. In ad~tion, two ot the strap·t~pe.meter staffs (r-8~ x 3~~(~~ 

. . ' I.. . :. :4 
. . ...".,_ 

; • i. ·<.:3~ 
'. .... ·: ;··;;., . . "~ . 

.· .. 
' ' .. 
.:.-./~~~~~;t.:·~.;it~ttif~·-: ._~{ .-~~)~~{.!;!:.:~~;~ 
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were designed by the undersigned; one to acconunodate one meter 

for vertical observations (See Fig •. 3 & 4), and one to accommo

date two meters f()r regular observations (See Fig. 5 & 6). A 

new steel supporting cable of 5/3211 diameter (breaking strain 

of fourteen hundred pounds), with an electric conductor core 

was obtained for use with this neW equipment~ Tests conducted i'

'r 


·with this new equipment (811 of which is n~v stored at the .2nd [·

-Field Area office), gave the desired results.. In forty...:five 

feet of water, with the meters rest.ing within two feet of the. 

bottom, the angle of drift was measured at on:cy four degrees. ',,. 

It has been calculated that tiis new equipment had approximately 

fifty~two per cent less resisting surface _than the old ·type 
 \equipment. · \ 

' 

3. . In conclusion, sugigestions for changes in equipment . 


and procedure of procuring $oundings and velocity measurements 1' 

follow:- I · : 


I ; ' I 
( I • • 

(a) Eg_uipment./ f.:~omplete ch~e to the n&Wly desig~ed

veloc!ty equipment, as Bhdwn ' Figures 3 to 6 inclilsive, in addition 

to a newly designed barge{'Ni h power equipment for handling an ~chor 

and 11 A11 frames with sinall: bu ''easily operated reels attached, could 

be used to· a. great adv:ant'age! in making discharge measurements. ' 


(b) Sounding. Take soundings for the cross-section *ith 

a M.R.C. sounding reel on a line parallel to the flow, f·rom a 

pibint one hundred feet above the range to a point one hundred feet 

below the range, obtaining about eight or ten soundings while the 

boat is dr~ting with the current over this course. Each set of 

soundings should be taken at intervals of approximately fifty feet. 

across the range in order to get a well developed cross-secticn., 

If a study of co~p\ltations was made it is believed that it would 1 


be found that' the least sounding obtained by the above metbod on;.. 

e~ch station would prove to be the controlling depth when the pa*

sage of a volume or water is considered. 


( ~ ) 

: (c) Velocity Measurements. Whel) nea~ring vertical lveloc
.ities ·it is Sllggested that instead or obtaining velocities at ~gular . 


. rotu--foot interVals on each station, the velocities be obtained at 
 . ' .. ~ 
·. intervals eqUivalent to each one-tenth the depth at the station 'When 

the depth is greater than t1repty i'eet. When the d,ept,h is less than 
twenty feet, obtain velocities ~t each interval equal to two-tenths 

' :t 
' .r 

. .: ~.... "; '. 
. . 

~... 
r.. 

"' ...... 
••/.' . :: t' 
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the deoth at the station. Bracket, \~ith vertical velocity , 
each £ive-foot. interval of gauge height, and from these vertical[ 
velocity curves, compute a depth at which to obtain the mean 
ity during the time the stage is between these brackets. This ! 
procedure would require a study over a period of several years, I 
yet the result would be beneficial in view of the fact that it · 
would not only make observatiun and computation of the regular 
measurement much easier, but would furnish the Department witl:J. 
accurate data. Provided the above suggestions are used, satis
factory and accurate measurements could be obta:ined by only four 
men in the field. 

Submitted by: Lowell C. Oheim /s/; 
Lowell c. Oheim 

Surveyman 

Encl: 6 photographs 
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1 Doceaber l9t9mr 

GU 

Stretlll Dlaoharge. Wisaiuippi Riwr. Vicinity Alton, Illboia 

1. Following 111 am attempt to rooonatruat the coapariaon ot Jilledadppl 
liYBr diaoharge meuuramente bet.een the u.s.o.s. and u.a.B.D. (2nd Field Araa) 
durin& ~ period Sept. thru Doo. 1919. 

The Ul'.ldersigned wae on uaigrt=ont to the local u.s.o.s. Water Reto\&"oe 
ot.f'1oe, durirJC the period late AugUBt thl'u Deceaber 1939, in accordance w1 th 
ap'MMnt beMan the D:lat. and U.S.G.S. OD the joiDt atreaa gagi~ procraa.
DtriD& t.M period the u.s.a.s. part)' (the underaigDed .. member or tla party) .... 
~ ...kl7 oburvat1ou troa the Alton R.R. 8r1dp or troa aJd.tt oparatiJJ« em 
ri"Nr-apawU.ua t.t;line while u.s.E.D. part)' wu taking daily obaen-atiou troa 
Surny boat hqing em anohor•lizle. A oO!IptU"iaon ot early reaulta obtaiDed by tla 
two: partiea wu made by the underaiped and. in general the u.s.E.D. cliaoharge 
appeared exoeaainly high. It wu roaliaed that lateral JAOVement or the u.s.B.D. 
boat aight giYO aoaae &dd1t1onal inoreue in atre• diaohlll"ge but it diet not appear 

('likely that the error oould approach tiguraa obtained. the u.s.B.D. party 11'Dre 
- uai.Jsg "Large Price" •ter• artd the u.s.a.s. were uaing "Sull Price" •ter11 it wu 

thou,;ht aou error llight be t.re. lD diac UIBion w.l tb P.l. Aablook,. Area Bac1aeer• 
it wu -.greect *t the U.S.E.D. party U!~Ur R. V1erl1ac woul4 c:lrop doa traa tba 
wtu&l rqe lh Y1o1Jd.~y ot llile 201.5 to the u.s.a.s. raap at approx• .t.le 198 tf1l' 
three ooncurrantl7 run aeuuresenta on 20 oot.. 27 Oct. and 3 lOY. 

On 20 Oct. the u.s.o.s. party ualng akitt and t.cl1ne au4 "BIIall Pr1oe" uter 
and the u.s.E.D. party ualng sun-ey boat hangiag 011 aohor 11Jle, anct,. "Loree Prloe" 
•ter and worldnc appru.. 100 tt. below the u.s.o.s. t-cllae JU4e ooaourrent obtor
yatfona. t'he u.s.o.s. par'ty toot approx. 50% more nlocltt aeotlou thaD cS1d 'tiNt 
u.s.P:.D. party. Approx. ditforenoe betwea reaulta ot two aoqur...nt. wu l()i:C. 

Oft 21 Oct.,. at the •- looa11't)' u 26 Oct., 'both puotiea IICaift ra oODourzilnt 
Muura.uta, the u.s.a.s. procedure wu uacbaztCecl but oa thla date the u.s.B.D. 
~art)r huoe; em the taglirle with bow or tbe SlJM07 boatJ boat wu tree to n1J:I& a 

w1 th the dbcha.rge equip~m~t operating a.pprox. 1li4wq ot the SU1"'Y87 boat (approx. 
lti ft.) IOM lateralJliOftMnt dur1Jl& •u~nt oooured.. Difference 1a •uwe

"'.... -·~ Mntl, waa reduced to lo•• than ~~ b)' this obqe in prooecture. 
~..· on ~ Jigy...... place, a-.. prooedure exoept clbtanoe between tagU.a ucl 

diloharp equipamt on the u.s.B.D. SUMI'ef boat waa reduced by approx. • rt. the 
c:litteranoe in diaohlll"£e wu turtt.r recluoect to 1... than 2~ 

On later datea the u.s.s.D. party retun:ted to 1t. old range with the reali&a• 
tion that lateral aowe.ent ot the boat during perloda ot obaeM"atlon ,._.,.. highly 
iaao~urate ruulta. A proeedure in which the aotorboat wu kept 1u gear at 1d.l1J'1c 
a peed and tha operat.or attaptlnc to aoua1ieraot lateral .,.,.._at ot the uait by 
ahit'UJII tbe rudder .... total to be aa.wba.t etfeot1ve u later reeulta abawcl. 

a~ It 11 to 'be reali&ed \hat ~ reaulta ot auch a abort trial oaunot be 
oouiderec:l oonolu.he,. howe••~" it ie thought that the reaulta ve indioat1ft et 
oaueea ot error clue to Mtboda Ulec:l in the c:leterainat1oD ot atr•• 41aoharp 
Q\l&latitiH. 

A. E. FEDLEll1 
Chief J Surveys Branch 

http:oonolu.he
http:operat.or
http:aoqur...nt
http:ri"Nr-apawU.ua
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