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DTIRICAL DATA o:~ LO~!GITUDI:ML 

DJSPERSIO~ IN ~IVERS 

By Carl F. Nordin, Jr., and George V. Sabol 

ABSTRACT 

Empir!c~l data on longitudinal dispersion proces~es in rivers 
are conpiled fru~ publislt~d and unpubli s hed sources. Fifty-one sets 
of data, coverin;j f 10\·/S fron about 30 cubic f cct per seco1~c.i to 2!•1 ~ 000 
cubic feet per second [0.85 to 6,820 c~bic netcrs per scconc], are 
Dn~ly~cd g~aphicnlly. For a few cases, the ~~pirical clatn agr~e very 
well \·:it 1, th~ one:-d i r:JE::n s ional Fick ian-type clif fu~ion theory, but for 
~~ny of the d~ta, the dispersion processes exhibit a non-Ficl:i~n bch~v ior 
"'"ith th~> I'"ni'r.>rt ··i"~ th :1 t th~ v:tri:m~P., a~.: of thP ~onc.f:ntr:1 tir1n clistrii>u­
tjon of a conse~vative cJisper~e:mt increa~E::s \.lith time, t, accorciinr. t~ 

2 - 211 the rclati0n at t , where 0.5 ~ H ~ 1 and ll avcraces abo~t 0.~ ~ncl the 

pcCJl: con cent rn.t ion, C , a ttcnuat es \oiith t-B, where B > 0. 5. It is 
nax 

concluscd t1l3t the onc-dincnsional Fickian-ty~c diffusion CGuation docs 
not ade<juat~ly de~cr.ihr.? longitudinal dispcrs:ion processc!:; in so:-.1 c riven;. 

INTRODUCTION 

Lon hi tu~ in u l d i::.pc· r~ion in ri vcr s i~ the pr0ccs~ \vhcrcby a 'Glass 
of d:J~p e r saHt introc!uced into~ flmdng strccn iG stre:tchccl , dilutef., 
end r.ixed iP. tr.c r.tn·~~ ··.,i ~ c direction. The t(·r ms "di~per::;.ion" and 
"r.1ixing" \-;ill be used int<.:r.c·r.ungcnbJ y :in this report. 

' 
It u s u.J ll y i s ar. sU1:1 e d th~t lon ;, itudinnl dif;persion p i·< ,cC"sse s <: ~ n 

be rl<·~ cr il>c<l Cl }Jj>TC'X ii. :tll!ly by <.1 one-d.i:-.:(;ll!:>ion ·;l Fi~l~ia:"t-t)'pc diffttr. .~r, u 

N;t, .. t iun. U1;d e r t.hi~ n s::. ua: ·ption, tlw vuri~nc e.· of tl:c cor:cc·nu·nt"jor. 
dh;trlll\.!ti<m o f a con s crv~1l: ivc dj spcr~:.;,t sho~Jlu illt.l~<tsc lin c ::rly \o:i!.:h 
tir.lc ::nd tl. c J'l~a k conccntrat .Lon Ghottld attc>tHJ~tc \.'.ith the square ru0t 
of ti1:1c . 

The OJt('-d~ ner. s ion:.ll illOclf'l of course is only ;1 rough nppn,xit::.,ti o n, 
nnd OtiC \.JOulcl YJ c t co n : ; 1ckl·:l~>l~ dc:v:i:n:Jnns !'ro111 tlr.:- tlt,~0l'Y \o:!dch iil 
fact occ u r.. llo\:r.v \? 4, o~"ll y 1 · ~ccntly h <l S th:.:r~~ hc('O Jn(lln.·ct cvid~·r.cc 



to ~llgge~t that there should he · consistent, ~ystematic dcvi~::ions fr om 
the thcorr. In :t 5tudy of mcasm·<.·rne nt:; of lonl~itudinal turl,ldcnt \'<.:locity 
fluctu~tion~, ~onlin :.tnd C'thcrs (1~172) noted in the l:uJc·ri;nl turbul e nt 
fluctu~tions n type of lonr,-term pcrsi~tence hldch is somc:tiJ !'S cnllul 
the llurst pht·nomcnon nnd they postul:.tted tlw!. if the l.ap,r;ln /:i:m velocity 
of n mis:r~1tin~ fluid 'pa1·ticle' \·:ere: to exhibit the ~:une property of 
lonr.-tern pcr~~istcllcc, the \'arinncc 1 o2 , of the particle displncc:-
rncnt (or the vari;mce of thc: concentration cli s trihutivn for~ l<.~J·gc: 

nu::Jher of p<~rti c ]c·s rclcnsecl inst;mt:mcous]y from a roint) should 
increase h' ith th·,e r~ccordine to a relation, a£- t2 t: 1 \dac:re 0.5 < 
II < 1 an J If m; u :111 )' i s a h out 0 . 7 • 

Fischer (197~.;u) in ::. discussion of :~onUn nnd others (1972) c.ug ­
gestC'o tlwt nn on.Jercd structure of scc0nd:1ry circulntion cells nd ~ht 
Jeau to pers i~;tencc in Lulc:rian turhuh.·nce r.w;1 surcJ :-~ ~nts, ~md if this 
t:erc th~ ;;wjor mcciwnis ~ lc:1Jin!:! to persistence.:, it h'otlld not haV\.! 
~p;)re<.:~ablc c:ffcct :=; ~n the La granr,i:m :;t~tistics of a particlc~ 's r:·0Ucm, 
and h ·. 'lcc ,,·ould not influc:nct~ lon!!ituuin<.~l cll !:pc:rsion. ln their n .: plr. 
l\ordin nnd <•tl1crs (1973) co;;uaent 

"It rcm:d ns to he es tab 1 1 shed \.;hethcr the 
Hurst phenomenon i~ itilportant for Ln;::ranr,ian 
Sti!ti!':tics of real h·orld flo· . .; conditions. 
1·.e suspect tlwt it is i r.:p:.>rt c. nt, and, if \·:c 
arc correct, there is perhaps a need to re­
cxnmi ne cri t i c:1 1 1 )' the currcJ: t r.JoJc 1 s oi 
dispersion processes.'' 

TilC purpos e of thi~ report is to assemble: e mpiric;!} data on 
lon~i t udina 1 di spers i Oi1 }•rocesses for a vari etr of natu1·:1l ch a J~i l e ls ns 
a flrst stC'p in the cri tical cxnrniJwtion of ct irrent rr.odcls used to 
d~scribe longituJinal di~pcrsion. In the ne):t :-.ection, a hricf re\'lch· 
is £,i\' n of tl'e b~ckground for the u :~e of the: one-di::~ cn!>jonal Ficl,i;ni­
type diffw·. icm C'quation to dC'scrihe lon gitudinal clispcrsion proc.c~ses. 
111is j s fo1loh·cd by a description of the data tJ~at h'C're cor.1pi led. 
Finall r, the dJ ta are ~ma ly zed ~rnpld c~ 11 )' and so1.1e genera 1 cone 1 us) ons 
arc dr<l\·:n to the effcct thnt ~t least so~e uf the data deviate syste~:atic­

ally from tb~ one-clitr.c:nsional theory. 

flAChGimtr\D 

Hi xi 1\} ~ proces se s j n ri \'er~ :tre extreme 1 r ro"t~!.f'X I and th~ r.lcch: l-
ni ,; tr.s in volycd :1re not f u lly unde rstood. ln a uniform th'o-dit!JC'nsion .d 
chann'L l, th e 1. aj o 1· l)lcd J:m:i s t;!S arc siH'arinr~ :tction clu~ to vcdocity 
r,r :t dlent~ ;md turl~lC'nt diffu:-;ion fr(l=n rando::1 ve-locity f;urtt; : lti<'n~. 
l·hJlecular t:iffu ~ ion, l>C'inr. s ~ \Cr<ll orJers of t:JngnituJe s1a:illcr rh:m 
turb~llc· nt d xin g , r,(!llC' r nllr ciln he ir,nored. ln i1 natttl'<tl rj\·~·r, thot:!:h, 
the floh' usualJr i~ n~ither unifon:1 nor $tC<tdy and the cl::!:iJJ~l is · 

2 



like ly to he highl) irrq:uL1r in cross secHon ;11lcl in pl:m vi h'. If 
the strca nr l e d :is comp~~;cd of :tllu\·i u11; dtmes, l>:tr s , :l!ld oth(.;r irrq~u­
larities of th(.; hed g<"n(: r ;t~cd by the flm..- con~; titutc l;Jl'f~ <.:-scalc rou ;;t t­
nes s clements. ~lixin ~: .in such ch an n<"ls is 1nfLJcnce:d by a ntc<lllJ(.;rjn ~: 

thah,·eg, sc cond:ny floh'S, vortices, and oth ·~ r large -scale Ji ~turbancv~: . 

To desc ribe 1;-t:lth cmaUc:tlly lon~itudin al dis per s ion J>l·oces ·~ es in 
rivers, ~ra st .ic s impl:i fj cations ha\' c to he ::t:1dc. U ually, it i!.:. 
assumed that the concc ntrati(n c!j st ribu tion o f :1 cnnscr\'ati\'C ~ dis ­
pe:rsant can b e c..lescribeJ by a on c - d i nen si on:tl l"ick i:111 -typC: d.iffu;, iou 
equation. Tn the follO'.·:.inp, sections, SOEle of ttw hi ~ tory anJ b:Jci.-
J!l'OtmJ for t he usc of this equation arc traced !Jriefly. 

A fickian process is a r,raJ:i cnt-typc tran sr)ort proc •sc:; \d th a 
constant eli ffu sion coefficient, K , dcfi n e.-1 Ly the rd ~1tion 

J ( J ) 

\d l re ci is the one-di K·n ..... ~onal flux acros ~~ : ~ ·c-rt'' rc:nce plc 11 1e J:crpc:n­
djcu~ ~.r to .. pC:r unit ti ne !)C r 111 :i t are.1 of :t ci i. f rusjn~ :.u1 ) ~ · t; :Jl : c 

with C0nccn t1"lt' oq C • E(jtl:tt :io n l, Fjck' s fi1·st ]a·.,·, appcar'~ <l ji1 

Adolf Ficl ~ ' s p; J) .r ''Uc:l:-cr Pj ff u ::.i0n") plll>Ji :-hc·d in l"o.~C l lt~c;n·r ·~-. 

A1 n:ll c n in J B:iJ (l)'rre: l l, 19C··1 ). ' fL·~ dcd\·c 1 cqu;, tion 

dC 
dt 

d 
d.x 

n: ( ... c J 
d.:c 

js c:1ll e d r:icl : ' s s~~ cond 1:n·: . fici-\, :1 phy. ici:m, ,,·::s intc1·c s tcd in 

(2) 

diffu sion tla1·ou ~·.h J. r Cil1 )r~tnc ~; . and hc pro;)os c J hi: <:J:tp '. rical Lth to 
desc ribe tl:c a!J:JI0 .\;)' h ~·t 1·: ~' It tlt:.t 1 r~1c es s anJ till' SJ ·rl':JcLin r: of :1 solubl 
. ub . t :11 ~ C l' :in ·t ~; _·,) }\' <.:t : L . li e rccl ~: n izc l th:1 t hi~ ] a,,• h '; !S :idcnti~ :d in 
fornt to Fo trier's ];th' for 1. ;t t ccll:uu t ion :1111 U!n: 's I:1\·: fur co ihl<tcL.j · 11 

of elt·ctrjcity . 

Tod:ty, th l "' lTI "Fie · i: n 1 r o c ~:s " u: · u :-~ 11 · refers to ;! trans] 1·t 
procc~ . t lt ;tt can h e dc..;;c rib l·d b.· cquaUon 1 r ~ . c- ::·.ct .i J: t'S , a con-
\'LCti\•c t en; i: 111 . 1111 1 in (' qu:: i jOi l ..., ,\ Fi l.j; tn l ' J " ,• ' l' ~s js ch :tJ·­
:l ct ri:: cd ly a clif(us jon .0• f l" ie1 ~ t J: t!1 ::l is indq 'CJHI ~· nt of th l' 
COJIC(' I1tl·:ltjcn :ra1 cf tj Ji; (.•. 
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Properties of the one-Ji1ncnsional diffusion equation 

'JllC one-cHr~cnsioual ficki~n-type c!iffusion equ?.tion th :tt often is 
used to describe longitudinal dispers ion in rivers (fischer, 1968), is 

ac 
CJt + K 

X 
(3) 

h'here C is the cross - scction~l ayer< ~ ~ c concc:1trut i on of the d1s ­
pers~n t, U is tbe ntcn ll vclocitr at \:;1ich the elm:~ Jf dLpcrs :H'! t is 
convcc~ c d in the F.C'tlll flo~,· Ji::-ection, x ;: is a const:u~ t longi-

x 
tudin:tl dispcrs ior_ cocffici c11t, anU t is , ~ !I! l!. 

11~c solut ion to cqu:1ti0:1 3 for the initial conditjon of ar: 
i nstant~ncous sourc':! dis t:r j uut cd uni fo r !: l r over ti~c fl C\\' cross section 
at x = 0, t = 0, i!; gi\'c-n b)' S:tyre (1968) 

C(:r.; i ; ) 
J·l 

C'XJl 
Av2/r.J: t 

I X 

(.~ - 17-;: ) 2 

4:: t 
J; 

l4) 

whe,·e f·.' is the h'eight of the dispersant introduced, .~ is the cross­
section~] arC'~ of the chann eJ , :n~cl y is the un.i t \:e.i g~t of \·:atc:r. 
Equation t1 ei\'('S t;1(; CO .lcentr~ttion, c ' as a fur.c LiOn o!: position, 
x , for <tn)' fixed ti~ : c. ,By co11tjnuity, 

(S) 

sp the quantity 1-.'/yA Ioo C{:.;;t) c!...:c is a normalizing fr.ctor. For 
-to 

a fixed time, t
1 

, the distr ibution, 

C(x;t 1J 

rC(:r; t ) d.o: 

- ---cxp-
2/1;}; tl 

X 

(x - lit 
1 
J2 

4K t 
X 1 

(6) 



is a normal prohabi 1 i ty density fw1ction ,.,.i th 

~fcan 

Variance 

~taxi mum 

X = Ut 
1 

a2 = 2 K t 
X X 1 

(7) 

(8) 

(9) 

TilC major properties of the concentration distribut] on arc: gi vcn 
in equations 7, 8 anJ 9, and <!rc shO\m schenabcally in the lkfinitioi 
sJ·ctch of figu!'e 1. ·n1c \.,reight, ;.; , of disper!; ~nt is int~·oduced at 
t = 0, x = 0, as an inst<lnt:mcous source '.miforoly distributed over the 
eros s ~ection, A TI1C c 1 oud 0 f dispersan t is con \·e cted do ·:ns t re~ ;n 

at soJ ·~c mc ~tn velocity, U , so that at ;my ti me , t
1
_, the ccnt:roid 

of the cloud, h'hich also is its ncan valu ·, is x 1 = Ut
1 

. I>urinp, the 
time th at the cloud is bein g c0nvcctcd do:,11strean, the djspe:TS:tnt al~o 
is hc:i r.g Tili xed and di 1 uted, so that the v<!ri ;me ~ of the con cent r~ t ion 
distri bution in..:::rc ascs lin '"' a::"ly \•' ith ti r. .... accordin~ toe {\..1.1U n 8 a;)u 
t~1c p~ ~:~~ cv;~,~:.;r~J:-.. ~ivu, ·,\·~i~~ c~.:;...;i .. :; :-:~ ~1:~ ;-: : ~:~; ~ ,~~:.!!~:~ ~f ~!!~ di£ - _ 
tribution, ;ntcnu:ltcs \·:ith the SC'luare root of ti1~c. lf v;llucs of .t: , 
a2 , .11~d f arc deter;n] nr'u expcrimer:tally at tii::c·s t

1 
, t

2 
, x m . 

and plot t t: d a g:1 i ns t t:i me.: on cloub 1 e 1 o s:~ r i th r.; ic coo:-cli r.::te~, the graphs 
would have the appearances sketched in f igure 1. 

In pr -~ct~cc, jt is very diffic11lt to i;:casurc in~t~mt:;~1co :sly the 
concc ntrc:.:t.ion lir 'u·.- ~uU<n as ~ funcU0:1 cf po~itj ll n, .1· , ~nd in ste;ld , 
one usual Jy \\'i 11 rrt: s r~ J cct a nwnber of ~<;r, ;pling s5 tc·s, x

1 
, .~2 , • • • . 

and :-~t c ~ch of thc~ c· site.s, the: c-oncci1 trat ion o f tic dispersant is 
dctcr ~ .• inc:d ;'tS a functio11 of ti1:1e, as shu·,\·n in the uef.inition sketch of 
figure 2. By continuity, 

C(t;xJcZt (1 O) 

0 

and u s .i ng the trans fon .3t ion 

X = Lt ( 11) 

s 



x=O -x, 

1 = 0 '2 
(A) 

~ -

log >. 
A 

L--------;:,.­
log 1 

L-----------> ~------------~ 
log 1 log t 

(C) 

r j r, m: c 1 • - n f i n i t 5 on s b ·l c h f o r l (I :1 f. i t u ~: i n :tl cl j [; p e r :. i o !1 n s ;1 

J.'ic l~j:m pro c(":--:~. , \·.'lllt c o nc:<'n(: r:-~tiol (!5 ~ tr ibuti0<1 ~" ~ fuJJCt.iC'n 
of }'o :.i ti cm fn r f:i>:ccl ti: ; <'.-. (A) Jh <' d i : p<'r~.:lllt is i:!trC'~i u c cc~ 
nl f. 0, :r: =.: {

1
, nud f.l•c: t:<•nc~r.tr <!U nn d :i ~tJ-ib•;ti~.:1 :1s n 

fullct··ion of :: ' s oL;,~ · r\' c ~oJ <it ti~ :. r
1

, t
2 

, • • • • • (D) C:un·cs 
of conc e: t~Lr. : t j ~)n uS <1 fl tttc t jC'll 0f r ;; ition, :r. (C) Cr;ql: :. 
ShCl\·.' inP, th e: r<: l a tion~: C'[ :::, (.1"2. , ~nJ c · to tir.H.: . 

~ ."l: ~~X 
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x=O 

1=0 

A 

log x 

A 

x, 

>­
log t 

x2 

(A) 

L--------:~ 

log 1 

(.C) 

"-------;;>-

leg t 

fir,urc _2.-n ·fj~1itio:1 sl: tch for l0:1~itudi11 < 1l di~pC';·!; ·ioa .JS .J 

FjcJ: L·m ,'ll"C'CC' ,.~; , ' 'ith c.onccnt.· .. tion ui~tJ"il,u!..ion .:s a 
!u1c.tjc)a of ti i:: • for fi>:cd po:-~it ·'cn1~:. {A) 'J'!1c cj:;~t'l · s,1nt 
i!; int l C'l .

1 t:<: C'U :lt X - 0, t. ~::: (), :md tlt.., COII C'C'l1tr::ti0n <;lS­
trikJ~· i u · .. a fllt~ctlnn of i: i s o!>!;l•n·.:·d ::t: po!.>lt:ir, :ls 

.1:1 , :c2 • . ( B) Cun·cs of co:1 c c1traU.ot! :1~ a futwl ion of 

•.:ir:ti"!, t. C.r<1pl!;, sh.-nd.n:· .... ·~· ~nd c;. plc>t t j il>~~tinst 
•. ·z 

t., :ln<l ;dotted :lf.0i n:;t t:ir:c to pv:1k cone ntr::tiDn, t. •. 1' 

7 



the di s tribution of the conc.:cntrntion, r:(t;x) as a function of tiJ;!C: 
at a f)'.·cn cross scctio11 , :.r 1 for cx:11 :plc, i s 

C(t ·x ) _, 1 

or in norm3lizcd form 

C(t;x
1

J 

rC(t;x)dt 
0 

:: 

cxp 
2yAlnK t 

X 

(xl - {ji)2 

41. i 
X 

\\here f(t;x) is cquh·nJcnt to a pro1J <Jbi 1ity J c.:ns.i tr f tmction 

TI1e mc:t n, t 

{

<.o 

f(i;x) dt 
J 
0 

f
co 

nnd the vari0ncc, 

f( x; t) c~: 

, of f (t;;:} a rc 

(12) 

(13) 

(1·1) 

0 S) 

(16) 

1hc cll strib11tion f (i; :r.J is ske\·: ·1, ns sl.~tchcd in fir,urc 2, so 
th e p c;d~ concln t r. ttjon :~r/t. ;.--: 1 ) docs nut coit:(:J.Jc ldth t If the 
condit~on of cqu;1tion 11 holJ ·· , the peak c nc"ntr~Jtion occurs \·:hC'n 
t = U / :r. . , so f ( t ;~;} , the t~Jaxir.um concentration, attcnun!C's ld.th p p -z.. m 
the SC}tl:tre: root of time 

8 
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f (t ;x) 
m 

u 
r 

2~ 
xp 

{1 7) 

where U is the velocity at \\'hich the peal~ of the concentration cfjs-
p 

tribution is conve-:ted along the channel . ., fnlues of r; , and 

f (t;x) m plotted against or 011 log-log pa11cr \,·oulo ha\e the 

general appearance sketched in figure 2. It gcnc: r~lly is assuned th;.t 
distance and ti me arc intcrch~n gcablc thrott 0 h equn·. ion 9. Thus, if 
the oJw-diJ.:ensiona) FicLi:-m-type diffusion cquatio.J (cq. 3) dcs crihcs 
arproxiJ..atel)' longitucJjn:1l Ji~pcrsion prOCCSSC~ in TlVCTS, one \,·ould 
expect the cloud of dispersant to be convectcJ a1ong ~ he river at a 
con st(lnt rate, \\hi1e the \ariancc of the conccntl- ~ttjon-cJi ·t.r ibution 

incr ased lin ~:-t rly \dtlt tit.l(; (lncl t:C; peak concC;ntr::tion ~ttenu:.~tcd \·:ith 
the squ~re roo t of tii"le . 

111crc are no rcli:thle r. c th o ~ s fur prC;dicti n~ fron bull~ floh· pro-
lWrtics th~ ci ispcrsion cneffj d e:tt. • except tor flo:,· in a !)ir>c 

.,1.; 

(Tafl or . 19Sti) o;· for flo:.,· in a th·o -di r:.ensionaJ tJ jlCll channel \·:ith a 
!:. p c d fi c J v l ' 1 o c i t y d j c:. t r i L u: ion ( [ J d -. r , 19 :- 9 ; ~; :1 : · r c , 19 6 8 ) . Cons c -
qucntlr, to usc cqu~tiOJt 3 to pre. ·:j ct Jongitulj 11:~ J Jispersj on in 
rivers, ]t us u :tlly is necessary to LCtCl'&:tinc expe ::.-i ncnt a ll>· \':lluc~. of 
J. Ttl i s j:; done by jnjc..:t1ng .int.o a strc ;u:1 :ts ~n in~t:mt:m ·ot!S llr.(! 

..... 
svur c 5~:"\C c! ·i.spcrs·;nt, u:~tally n i·!h ocl<:!. r.Jinc Jye ( ;\·i ]son, 19.c· S), <1nd 
obtair.ing co ncf' J tr~t~ · i u n -tj t · t ~ cur·,· .. . :tt a nu:.:)er o~ eros~ ~c· ·. ~ ]ot:s doh·n­
strc:lJaJ. Th e \' :1 rian cc .. of the Cl ) :1 CC·rJ tr;{tion-dis t rib ~ l : ions :1:·c cor.!put eel 
~nJ plotted :lf!::linst x or t ·n1c cocffid c 11t ~· is (;Stinat J ··x 
from 

}( 
X 

fischer (19t;6b) sugr. :>ted that 

co;tccntration- t it::c Ct:J·\·<·s 

fj2 
2 . (l S) 

J' coul<.l be <.h tcrminccl fro ::1 o:ll , . t\~O 
X 



Y. 
X 

1 Tf2 ( 2 (19) 

\.;here th e· s uhscr)pt:~ 1 and 2 r e fer to co:1 ccntr:ttion-t] mc cun·e:s defined 
:lt fixc,t 1 ositions :c

1 
and . 

2 
uoh·nstn·an of the inj<:ction . itc Dnd 

t 
2 

arc t.he ccntroiu ~ of the ti mc- conccntr~tion cun s. 

Fischer (19 ,8) found the onc-di ; r· nsio! a l JJ!Odc.:l to be a t~o0d apJHCl ~:i r ilittio n 

if 

(20) 

\dH.: re X is the dist:;n cc tkh·n s tre:·t r:l o:: the source, .t is the di st:1nce 
fro ;:; tl c p0 int of 1.::1x i rn um su..-face: \'Clo c ity to L.he: f:-~rthcst b~nk, 1• is 
the hyJrauJ.i c rodius, and U* is the ! ;hc~n.· \C}CJCi t)' 

(21) 

r.nd r ..... is the slope of the cncrr;· b-:-adi c nt. 

'fa)' lor's Theory <md its Extc;1s.ions 

11tc US C of C(jll:JtlOll 3 to describe ]on gi tu~ina] uisp··rs]on in r.iVCJ'S 
stem.:; frc :1: carJr h'Ol-1' nf r.. 1. T·tylor (19?1), l':!lCl'L he shoh·cJ th:1t th 
\'ar)ancc of parUclc ui !>pbtc J : • ~o.' llt ui ffusillf, hy contin~IO\IS 1.10 \'Cl :!l'llt jn an 
iso.tropjc, h o.::o f~e nc· ous tur.hulcnt field, ,,·a s 

"·here ~=' 
t1.on s, :lllJ 

(22) 

0 

is the v;tr.i;1:lcc of t he: L:1 g r~n1~i : tt1 tt;,·bulcn~ \'C'locity fluctu:l­
ph) js ti\e corrc] ~1 ti0n b ..... th·cc·ll 1hc n.-lo~jty u(t) ~t 
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time t and the veloc:ity u(t+r) at time t + 1 

p (t) = 1, n11d equa tl on 2 2 hecon.cs 

for very long Jisper~ion times, equation 22 becOJn~ s 

= 

It is assu:n '"·d that 

L a constant 

For 1 = 0 , 

and th3 t the secor1d terl"il oa the r:i ~:~1 t si ~c: of equation 2tl n 1 so is a 
constant, so for tit;;es l:1rge compared to L 

2z:?- L t 

(2 3) 

(24) 

(25) 

(:?.6) 

Thu~, after lon~ tjmcs, the var:i:mc of pn1·Uclc djsplacemcnt, or of 
the conccntr~ttion d:istdbution for a large nwr.Jcr of p:-lt·ticJe · rclca · c.:d 
inst <!n t :mcously, \·:ould :i;1cr ~se l:inc :.c:ly h·ith tit~:.--, just <tS in the 
F:icl~ian ttodel of cqu~tiou 3. 'l11C c0nst:mt L is c0llcd the intcg r <1 l 
time scale; :it is a m~:1 ~ ; urc of the teJ..ror:-~1 span of tl pcntlv;1·l bet\'Cen 
u(t) and <·Ji+t) Hy nnaloer h·ith equation 8, t!lc diffu..>ion co-
efficient i.· 

}( = Z,;2 L 
X 

(27) 

s0 the diffusinr. ; c h·cr of the flm·: :0r this c:1sc dcp<·n'c.l~ onl)' on the 
\';trianc~ of the fluctuat in~ vcloci:_y anJ the :int c:,r. 1 tit;:c· ...~ :-~le. 
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T:tylor's contributio11 \,·as not in Jen1onstr:1tin g tlw utility of 
equ:Ition 3; his Jaajc•-:· contriln1tion was t!1:1t he \-.':IS :-!IJle to dcr::onstratc 
that the diff:..~ ~:.in~! po·.\·er of tLe flO\·J related uire1.: tly to si1 ple statisti­
c:t] m-=-~~urcs of the tul'lnllcnt velocity fluctu:ttiu n ~> , thereby g ivin :; a 
physical 1>:-~si:. to the rath(.;r :tu l1oc concc·r t s of " ;:~ixin g lens•.th" that h:-~c! 
bec.:n introdt:'-cJ earlier hy both T:-1ylor :-mtl PranJtl. [:lixing lc.:n ~~lh 
tlteodes apl an'ntly · d:1t :· back to Bo:J~;sinesq (1 .77). llinzc.: (19~0) 
describes s ~ ~ ,.. of t : C' hi='torica1 b;tck1:n~ u!1u of ti :c dc:\clop:.lvllt of 
turbulence theory, and a moden1 vie\,·po.i!it of til(; hi.storical CO!ltr.i!Ju­
tions is given lJy ~lon:in :md Yaglolll (1971).] 

Taylor'~ theory \·::Js dcvelopcJ for isotropic ~md hor.togcn c.: ,,us 
turbul cn<:L', an iue<rlizcd situati01~ nev r ~c\: in pr<.:ctice. In :1ddition, 
the coefficic·tH, K_ , rcl:Itcs to statistics of the L:Ir,rall g jan vc.·locity 
of a ''partjclc," thrit is, to the velocity fluctu;tticns of a J~Jir·r:Itjng 
particle. Turbulence iie~. urc ::-ent~ on ·the other in :td, al mo~;t :th.~ys ; re 
t1ndc by a pro·)e or sensor rno UJned in a fixed p0 : ition in tile floH f.icld, 
th:It i~. in ~n Luleri<m fra J:.ri·:ork. Cons cqul'ntJr, a !.,rC<lt mno ur.t of 
effort h;:s l ; c~n directed t-o relating J:u lc :· ian ~. t<ltj~tics to La?ran gian 
st~tistics. La.n,r<Jn;:ian st~itistics · of particles di s ~e rsing in \·.ater 
Jwvc been obt2.i1 ed for onl)' a fC\v C3SC:S ():alinske, 19-W; ll:lllSC'Jl, 1972). 

B;.tchelor :JJH.l Tm,·nse:ld (19.:;G) ~pp:..tr ntly \\·ere the first to <ttter!!pt 
a rigorous st;:tc:;wnt of the : :l <tthc ~l:ttic:d prO!)ertie:~ of u tltat must 
ltoJJ fur Tayiur's til ·m·y to be <spplic;JiJJ~ in turi>t:lc ! t sllc:..tr fJ ,•.vs . 
Loosely par<ti ':nas eJ. their ar ~ 'll::l ( ~ nt is tl!<1t :1 flt•iG particle, c nn­
str:-dncd b} t l:c flc,\\· houndary, \,·j 11 m.ir:r~tc raJH..lo:-:ly in the flo;,· field 
in su h a \,·a :; th:-~t the velocity of the fluid p:ntjcJt: is a station;try, 
erBodic raJH.!o :-: ft~i1Ct.i.c·n of tj r.1c. The r.;cr.m di spL!cc-r.ent of a parti ·1e 
aftt:r lo ~ ~~ ti r :c~, being the sw:1 or intq~ral of c!ll ir:finitc JH!j'!l cr of 
r an(J\ :.1 d.ispl:-~cc: ; ~ t' nts, s:10uld, on an intujtj ye appc~ll t0 a fo n1 of the 
central lj n jt thcor Jil, be a Caus sj:m fun·tioP., ~nd !1C'nce is a solution 
to equation 3. Lu:. lcy (19 72) gi\· s ;t 1:1orc eler,; tnt ;1 r gurr: r: t usL1r, tl1e 
concept of s t ro:1 g mi xj ng as c.lc fined h: l~osc:1b 1 at t (1956). For purpo. es 
here, strong nixjnp, can be cquatec.l h'.i th the contEtion of equation 25. 

Batchelor (19119) extended Taylor's theory to diffusion in any 
ho;::Of,lneou: turhulent field, sh01dn~ that if the concentr:Itinn dis­
tribution of a dispersant h·as G;;ussi:m, the r.~ixjn~ process could be 
dc~cr:ib cl by e'lu:1Uon 3, and the concentration distrjbutit'1n \Wul c.l have 
n v;td:lncc g.i\·en hy equation 26, .imply.inr! n const:lnt diffusion co­
efficient 

K 
:r; 

1 
2 (28) 
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'l11e extensivn a:Hl appl.i ;tf.ion of T:.ylor's the:or)' to loj)eittHiin~.tl 

dispers ion in turln~Jcnt. shr:~tr flm:s, hh ~ r the r.1ajor J ~ ech;.miS I:J for the 
TillXIng is the difrc r ntial \Onvcction CilllSCd i'Y n.:locit}' vari ~ttiorts in 
the cr ss scctj >n, .. ~rc r,ivc11 hy T;1y lor (ElSt1J for dispersion in :1 pjpe 
CIJHl by Elder (1 ~;:-;9 ) for oi:Oj1 (.! rSi< ll in a llnifor::J i11finitel)' h·icJe Op('ll 

clwnn cl . The re su lts arc ide:ntic:tl to 'L1ylur ' s 1921 .. odcl, except that 
the flt1ctuaUnc• vcl'>·it'' V ' is t:.1kcn to l> V' = - V , as sketched 
in fi£,ure 3, h'l;c~·e Ti i~ the mean fJc,·: ve:locity :-~::d V is the 1:1c :m 
velocity'·'~ <111)' point . Turhul('nt \'Clocity fluctu ~:tions and molecular 
diffu~.ion c:n- · ne~:lcctcd. 

Fischer (J~JC>(,a, 19(,7, 19()8) extended thA \·:o!·l: of laylor a1•d 
Elder to descri~>c longitudin :ll Ji:pcrsion in nntur~ l strc~ll!I S by hypo­
thesizing thnt lO ! t~ituJin;d djsj .ersjon is pn.:dot :in <.! t<.:l) Juc to the 
combined ; n cclJ:lllj~ns of J;lixing O\'Cr the floh' eros : c:cct ·ioJI nnd of va ~· ia­

tions of l onp,ittrdizwl VC}Oc.it)' \:jtJ:.it1 t!Je flOh' Cr 0SS sectjun, f)Vill ~ . 
rise to diff·rci1tlJ l con\· ccti0tl. f-isclle:J · furth e: r hyj lOthcsi z. cd, folloh·-
ing Ti.lylor (10 5:1) :JJH..l Lltlcr (EJ S~)) , tll:-:t ;tftcr :-m injUa1 period 
d0min ;1 tcu by convecticn, a conJitjO!l of C' iuilihriun J, r·u :c n r.1i:dng r~nd 
the con-.· ~ ctivc !;.c:cl.:n is 11•~ ; is e:.st<!a) J)s lleo ~ · o that tl. · longi t.udi 1 :•1 clis­
persjo:l p1·oc~eos c.cconlin1~ tc the o r lc-Jii :lc n~icmal l'icl.i:m prc(<·ss 
d~scri b(; c! l ~ cc 1u . tion 3. ,\ ~ ;tjn , a~ .in 'f;,~: Jor' s anc~ Elo <.::.:'s \\·ol·l: , lt 
is .implicitly <•.s ~; u n. c d th~1t <i mig rating p;t;· ticl c ' s \ · ~locity is a st<l­
tion;.~ry ra!Il!on functjon CJf ti i. c h'i til the property of $trong uixinr:. 

J:mpil·ical cl:It ;1 nnd r.ixing coeffjcicnts 

T:tylor (E: ~ ,l) nrd [] J c r (1959) \ ·ic..' r<: J~lle to l' O:::putc· v:d ue of 
r .. fr i k nc.,·,·n \1.' lOcj ty profj 1c ~~ in tJl( t ·.·:u - dhH.:n .s iv;; a l fJ 0\\'::0 t!J; l t' tl lCj' 

i7i\·c'sb ;.:!tC t ~ :~ nd i.o \(:rify t~ 1 cir an~lly! : ic; l 1)' <'XJ c r jr.l' nts . f-or tLn·,~ J] nt 
fl0·.: i11 a 1 ·o~md l'il(: h·.ith r:tJius o. , t·ltc \'a~tte of r. i . :c 

K = 10.1 all;, 
X 

(29) 

and for ; 1 lo ~!:ld~h .:ic vclo jty profilc in an .infil~itc1y ,d,!c channel 
\·..-i th u i~; :--or!:: OCf'l h, D J: · is gi v<:n by 

;r; 

K = [..9 IJ UJt 
X 

(30) 

fjs:h<:r (1967) n'fH.•rt ·I v:due~; up to l!l.7 of the· Jw : · :c~jc~d coefficients 
in cqu.1tlO!l 2~> , d,· \ ·n·in,·.l fr0J il J:-1l>.>t·;1t.or)' C:\P dJ::.'nts . lk aJ·~ o pointed 

\ J 



-------

lA) 

(B) 

fjr.nre 3.-Jl<f<nitiOil cltl't<'h for th•" ~pplic:.tion of 'J'oyJor'" 
(1921) th ··<>r)' to tnrbul c n · dt r::. r fl"·'o (A) I'll'•' fl<''•'• (r.) 

1nn nit" l y "'' tlc ""Hun. ch3nncl , (C) J:l.vcr. 



out ( F i s c h c r , 1 9 7 3 :l ) t h :1 t a n y v a r i :1 t i ems i n v c 1 o c i t y a c r o s s the clw nne 1 
or secondary circulation can only incre~s<.: the value of Y. and he · 

X 

COmpiled Jat a for a nlll:tber Of Str<.'; !H!S (f:"ischtJ T, 1973a, tabJe 2) ! . 0\·:in ~ 

values of the 11Ul:1eri c~l coefficient in equation 29 rangiug frou aLout 
10 to l,500. 

Both Taylor (19:, .1) and Llder (1959) ~ ~ mplifie:tl the equat 5on f r 
longitudin ... 1 dispe rsion by tlropping the lon~! itudinal turbulent di f:w: ion 
t0r1n and rcstrictin~ their anal}sis to vertical turbulent c.liffusion 
and lonr:ituJinal dispersion by convection, 

\vhcre Y. 
y 

ac 
~t 

+ lJ .ac 
(}.:::; 

js the vertical diffusion coeffident. 

(31) 

Fischer (1 9(>7) 

follOi·.rc::d th ' ~ snmc ' ' Jlproach for longitudin:-~1 c.lispe rsion in rivers, except 
he ussu:~. c · d ' ~Hit ion ~: itudin:J1 clj ~. pcrsion r es ulted pri r.1aril)" from cun­
vecticn i n tl.e :r: direction anc.l tr:ms\·('rsc.: turbulent 1:1 ixing , 

+ 
- (!(' 

u ax (32) 

\-:here ~~ is the trans•;c:rsc c.liffu!'ion cor·fficicnt founJ fro m cxpel·j-z 
rncnts to be 

Y. = o.23 u~ D z 
(33) 

Lonr,itudjn;-~1 tt ~ rbulcnt diffus i o:1 h·as <1S~U1:1cd to l>e nq;1:ig1blc jr: 

rel ation to the convectjve terr.a , ~md vcrtic:1l mixilg h'~S e1ir.dJwtcd 
lmtlc:- the assl1.npt:ions that tl.e h·]Jth-to .. Jr: pth rutjo \\:-ts large so co1.:rletc 
vertic<tl J , ·, ixins~ h ' (ll d o~cur r:1pldly in r " Jotion to the the for c01.,plct 
trnn . verse mixj n~~ . 

Fischer (J.)(.7) obt:-tinC'd a longitucUn:tl dispe1·!don coefficient br 
i nt ·r.r:-, t j l ! J~ a <.k'!)th- a•:c r:1 gcd foHt of cqu~ t ion 31. The app 1 ic at ion of 
his fon: :ula (Fis hu·, 1967, cq. 17) requir ·s only the ch~u~acl slope ~nd 
the U0\.'11S1 l'C : IJII V ·locit}' <Jlld ch:lllll\,;1 <.k•pth ;IS a funct· Il of lnt<. r;d posi-
tjon, ,, , the type . of infonn:ttion nor;:wlly obtair ~ ~'d fr,1m a ,,·atcr-
cli S !wrj:C: llil'<lSlll'L'I~l'ilt . 

15 
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H)' dimens]on:-tl nn<llysis and :malo p, y \·:ith T;Jy]or's 1nt '1!T<t1 thlC' 
scale, ~qu:-ttlon 27 , f-ischer Jeri ved a LJgrangLm ti me sc=de for Jl~ttut · ;ll 
strc;I J: s 

T = (34) 

and a relation for pre di ctillr. the dispe r si on cocfficj ent 

K = :c (35) 

"·here V' :is defjnecl in figure 3C . A dil:,c-nsionlC'ss ti1:1e unit, t' 
\·:as Jcfi ned 

t' 

·n1c .. i>.jn p, lcn ~:th cdtcrion of 
obse n·<~t ion ~· h a t . p r o x ir.1:1te ly 
rcquir J hl!fo r c the J ispe rsi o n 
diffu:. ic!n 1 ~ 1ou ·1 of c-c1uation 3. 
less ti r.:c s as gi\'C ~ hy Fischer 

t' 

t/'l' 

cqu:ltion 2(1 resultcJ fro m r is ch ·r's 
si x Ji ncnsionlcss t.i .c unit s h'Cr C' 
pro\.cs s follO\·:cd th onc -J.i ncnsi n:d 

The condition~ fo ·r \'CI:rious ui J. Cll ~ion­

(1967 ) arc as follo~~ = 

Condition : 

J 

0 - 3 

3 - 6 

Crm\· ct i \'C p c d ocl ; T~ t)' 1 or 's theory 
definitely not :I!lplic:lhlc 
Tr?.nsit.ion; r.c:1rly linC' ;,r r,roh·th of 
varia1a:c, hut o nc-climc·ns.ion:d 
diffu <;.i on c:qu:!tjun not :lpJ J:i <1blc.: 

> 6 Taylor period; on c·-dim ·nsj0ne~l 
d i f f ll S j 0 11 t h (' 0 l' )' ;1 p {' ) i (' S • 

Fis ch e r (19 73:1) dc 1'1011:-tr;1te I for a llll l.llwr of nat1n·~ 1 ch~m·1 C' ls 

that \tdu..;s f the d1 s;ll' r.sion r.o · ffici<·I t predicted by ads J~c th c' 1 ;1rc 
in rea sc u ;dJlc· a[!rCC'mc nt \ '.i t~\ c.! ~crvcd valu ·s of 1\ ObscrrcJ dis­

:r 
pers jc'll c effjci<'nts ar · dC'tC'niii n d fro m fj ld cxpcri ucnts. Value s of 
X ar<' <i t nnined from the <.:Ol\CC'ntration-tilllc cun·cs either gr:q'h ically 

:c 
as sketchC'd in fj ~:u rcs 2 nnd 3, usin~ the propcrtlC's of C'flu:ltion::; 15 

16 



.!_h ruu ~:h 19, 
u and r 

:J: 

(JT hy S OIJlC CtlT\.- ('-fitt.i!l :: t echniqu e th :tt [!iVt: S v; Ju c~: Of 

t» l:J i.ni lil i zc the sq u:-t r ·s of the u<.:\· i ;tt i n .· of tl tc: co !uputcu 

fro :! the ob s ·r•:cJ C:t) :l ccn t ration- ti r c c .. n•cc;. 
arc ucscril: ':.: J by Thnckston ;mel others (l~J (J7). 

!loth of th c: ~; c tecl111iqu :.·s 

Fischer's C(lmput:ttioJ,:il mc tlwd, the gr<tphic:-~1 mcthoJ, and tlt c 
curvc·-fitti -: 2; tcchni4uc. f'm· Jctcnii inin~~ I :1rc b <ts don th e : tssu L•;)-

:r; 

t ·i<'n tktt CC!u :Itj o n 3 j ~ ~· sui t:thlc r:!lr.lc l for tl c r::i:<i ng proce . s and 
th 3 t. the COl cc·nt J';l 'ion cli ~ : trjbution t•f a cull.·c · rv ~ t ti n: cli s pvr s:t rd. , nft 0r 
n sufficic . tly Ion~~ ti1.: e , h· jJ] be cl •.: •.c ribcd b y the C<tt:ssi;trt J ·i~ar.ii>ul. ;( >ll 

of equ:1ti on -1. Furthl' r..:i> r·c· , mos t of the -\·;o rl: o n JCJn:·~itudi n : ll dispt: r s io:t 
in dvct·~. to <.bte: (19 / :l) J:: :s conc ('ntr: ttc.:J on th ~ prob l c ~: l; ~ · j>r C'd j c · in ~ 

the cli spe r s jnn cocfficicnr~ :n 1<l the conccntr;tt· i on d i:. r rjl,ution~; , ;tnd 
conc;cquC'ntl;·, only :1 fC'\,· invcsUg :1 'l o r s k 1\'C l o Cl!-cd cl'itjcalJ)' at th e 
que~ tion of h'itcth ·r or nnt solu tion~: to eq u~1tiu1~ 3 can rc proJucC' 
sati~.f :1 cto ·r i1r th css c nti:1l fc ;, turcs of the ohc;cn·ed J: tla . 

One f c ::t:1 rc ccn:!ll: n tc1 ;-~11 the: c: mpj-ric:!l co:t c c n l' :l t i (l.l .. tit..e: Ct ln·c ~; 

is a s k C';l' d co:t c: ~·ntr:-ttic.:;~ cJj s t ·jl , 1tjon . 111 · d i ;;tr~ !; ~ : jo . ~ . :: r1 : ci ·:-tr-
ac t.cri Z('d 1 y ;m :-tbrwn lc :,,Ji; lg cJ ~·c and :.;. l o !tt ~;1il str ·1. . 1 in~ t : ) ~ t ;· ,·.: , .:·: 

<5 sLct chcd j n fi _.j tn" · ll. 

!..:!J':.·!~ () ~!=,'l) :::~1 t· ri 1nttc: I t h '· t;.i 1 of t he clL.tr H ·:Jtj(l i: to :.t . !' , ):: ~' 

jn the \' i S C O ilS :·. ui>la)·l'l' :.n: ciCC Ollit U •l ;0 1' t!ir: StC'~ ·: ! ~~ ::' i '!")' !"C'P· i ;!l il ., i_\ _;II 
hi s c~d uL.·· i 11 : :-. . f is cht'r ( 19( 0 ) :!rl> i t r a ri 1.' · c :18 S~ ;; pC1j 11t Clll t i 1~ t <ti 1 
of 1.: w d i ."tr~L t:ti n ~me ! c!rv: a. tr:. i~:lit 1 in ~ · frn; 11 th :~ . J>ll!nt ·cu l'l.e 
po in 1: of :·.c.. n ) U >Jtc c nt r :· t i o .. ::It th ·::- ::()·.·:n :, t r<:: t .. cl! :•.v of t;w c.list .i !• .tti. J:: , 
ClS ShCt , .·.:: t' by th e cl : ! ~ ·. hc d l j !H.! in r j ::uH· .1 , : t ;) J 1 l1 c i1 u~~ c : d the· ~ : : 1 ' i i1 ~ t~ 

Ji11 e :l :· t: . .! lJ:·t5 t · for h i ~: ) 'n · c·:'Lticn tu tH. i.C l' i:· in · · tk· I • ::~: ~e nt {'\f t!t r.:: 
<. ·c•: l : l; J tr: ·:.)< ·"i , . j :: t r ihtt! io:·, . )'(lt .c: uh tJ·:t ; ! r i ct lt c· r~ ; (l~ ·7Uj 1 rui l .! 'l t · cl ·.i~.:' 

ta i ! of th. ..: (d !"; Jt ' ;-- ; ~ ~ ~ (.·~ u j:· tr j ,; !ti (. ;, :! r. ~ ~·~ · · c n · ~wd J pe: 1· . i· ·~ o ~· 

t h ~ 1~ c::d ~ co T~c c ·J:t ·J · ;r1 • .i o n b 1P r ::: C(l!·; : u l.. inr. tl: <: V ;:! )] ;: : J ·c . 

111e: ] (J!\ 5: .. :1il s of tlt c: co:1 C'' lllr:1tioi l J i: trjh :1ti.o:1s :trc gc tl(' !·:JJJ :: 
assu:·i ·.1 t .:) j, ~ c:Ptc::cd h)' qor:t~:. l' r:: ch:1 ni ~ L · ~ jn the .!J ;: :: ;It' l, :1 1: .: ~ titc 
cu:-;t o ;:·:, i' )' pl--J..: t: lbn~ i s to ::r JdY ~-. o mt' :nhitr; .r y ':'o r,· - c l.i ·:)ll s uch ;ts 
rischl'r (] ~ :, ,, ) did. l ~llt :he lo n ~~ t:li Js :nc uhi cru.ito : ts fc:tturcs o! ;I] J 

th se di ~.; t ;iblltion~~ , ;n;d to j~norc tit t:tils ]s to r cj ·ct fro: ~ thl' 
o~ ~ :·. C' n· d <: ~:ta C! :ost j ;·ij ' O l't: ! lll :1 ~·. pr: ·t of tL c ol)\·j~n ts dis:· :; :·ccJ f' ilt 

bl'i'h' Cit 1. (1J :-r: n :! t) 0: !'; ;! Jh l tl0. tl vo r:. Cl c;1rly, an ~rl> .i tr:tr~· 1 : 1 ~ 1 i !!':.' 

ti r; I h'Jl 0 li t ! ; c· d : :-; t r i l> lt j () I s f (l r ; 1 h ; 1 ; ( . 0 r j 111 • ["Y :1 t ·i 0 Jl ' 0 r t n II\ . ; l t i I : ~ . I 

t : 1jl ~ <>f t ilt...' d !.: t rjll : ic ;.,-: , :JS jp f j ~ttJr "' ~ -1, \: l JJ ! !:11, ~JH: :~ l .il . t 1 l! • 
trib uti <!1: ;·· ('i' C: 1w ; rl· C··ll :- : i :m :: 1: \·: i ll l"l:l !t:· · tit \';D· i ::ll l"l' tf till 
c ~ · n· ~ · ~H~· ;: tir .: l dj: ; t.rii H t.i \~n : · . .. . : J ~ · i t ·;try ~ l.it: : : t ·. c·n t : (1 : til d:tl:t t-1 .t ::!·. ·' 
:it fit th· th ·· ,,ry trl :t)' h e q u it e :: 1ti ~~f:t tt1 1·:; !'tr · J :; · iJt('l'rjtt. ~ C':-:p <.'l l i ( •l ' C', 
bu !'- :: h J· ; Pc<d ur C' s ;tr c 11 1t Jil . ~. · ly U'> c , ,;1tr il •ttt '· : td . :-: t:ttt i :~ lly tc 
und •_· L · t .:J t : i tt;, t h e pl!y~ ; j c:d Jrocc ::;< :> jnn)J\\tl in .1 . J::.itt i<! i n:d di. . ..: p ~· l·­

s i o n . 
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Figu:?·r .1.-l ~·J jr.j-:.i cl !l ·sl. c<:ch 0£ a c-on.:· -.. r:t J·;!tio:l ·· ti t:. r n:n·c 
shcl•iil f 1!: ·.:: sh. t· ·:cJ d;~. triiJ t!t.ion ~:nd tltt~ l01 1;! Ltil s tr~.:tc:l : i nr; 

Ui..,!;lrr · ·:.:. Fj~ ; d :c ' l' (1~ 1() <!) ~..Ji n iJt: : tc~ t!1:· tt~i1 l·y \i s jr.f: <tn 
Clrbit r:: ry 1•:!_, Jjr.~ · :'. ~); Y~~:!-: ~1Lura <:.d c-:..l.cr;. (1~/~!) tn;n .. . ttcd 
th.:: (~j?-~~-~J_~,t-:_.j~,.•:1 (li n<: fC) '1t,:) Jh.·rc c..:nt ~m;J j J'Ll"' vnt of 
the J't';.;· C 01h: l'l1 'l:r ;~t.ir. •L 
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Prooaol)', 1;10st investig<1tors of lon gitudin a l di s persi on l n turbu­
lent she3r flo;.;s h:1ve reco ~ niz.ed the pro·>le ns as s oci:1ted h' i th t!lC lon ~ 

tails of the conc~..:ntrntion Jistributjo11 s , and ~~ everal in\'Cs t) ~:I tors h<1ve 
atte .pted to iJentif:: the ne ch:misr.;s in\·oln:d ;md to account fur stor~ ge 

of tracer in the ~ather:1atical models. Taylor (195 :1) and Eh..ler (1 050) 
applieJ corrections :-or dye: trapped in the viscous suhlayer, and ;. .ore 
recently Chat,,·in (1971) r ec.xa.1incJ the experir:lcnt~d Jata of 'L t:·lo r (1954) 
and Fi~ch~r (19(>6<1) and sho,·:ed that the inconsistencies beth·cen the 
thC>ory anJ the experirncn ta 1 ·res ul.t s h'e re due in part to neg 1 ec tin~ the 
effects of the viscous suhl2ycr. Chath·)n ind:i cated th3t storage effect !:· 
of tl :e \iscous subla~·er could increase the dispersion on the order of 
20 percent. God frey .md fr('d r- ri cL (19 70) and Sayre (19(>8) f .it a l'e:~ ;-son 
typ~ III distribution to thcir .ooserved concC'!'ltration-ti me cur\'cs in an 
atte;:~pt to account for the sk.ch·ness of the observeJ distributions. 
llays and others (1966) ,,·ere the firs:, a pparent 1 y, to inc 1 uJe in their 
model storage terns as an integral pan: of the n!i.xing process. 

Another feature com.r.on to most ~mpiric~d d~ta from natur ;; J s tre<ll lS 
is a t:lo!·l -or-less consist•·nt loss of tr~~e r. ~lech:mi ~ ~ s for th~se 
losses n~ght :nvvl\·e storage.:, so11)t ion of t1·accrs on scdi i:~cn t particle s , 
or dc : c:1~· of the tracer. J!hod;~h: , , j ne dyes, for e:x3r ~~ ] e, dec ay j I! sunl i ~h t. 
1."racer losse s usu:1lly arc accounted for sinply c~' cor1·ecting :he obs e rv e! 
cu1·;·e to total recovery u s j T) g equa tio:1 S o;: equa t ion 10, and thi ~ cor­
rv:tion procedL:r' h·ill be us e d in thi s report. Jn <1 ~~;bsequc·at rc·port, 

it is suf f icient to :iOte that the e:;:rors ~re S;'ste;;,<:ti ... : .nd generally 
sma 11 , c ffcc tin ~ es.t ir.~ <1 tes of tht; v ar iancc by only a fc:, percent, ancJ 
tha:. the! corr c tio:l 

1 
rocc:d:.Jre appliec \·: ) ll tcnJ to 1·cd\;ce; th c01:1putcd 

vari ancc in COI!lpari son to the true v2.·1·L:acc. 

111e hasic ttl ta. used in tld s re-port nrc concer: tr~ tion di s t.d.bu t. ions 
as a. ft4r:.::tion of tine collect~..: 1 :1t a nu:::!Jcr of cross section:' i ll !-'ele·t~ll 

·TCach C'S of rivers. TI1Cse Jat;! \·:ere ob t:-~ i nc d uurin~: 1 ii:JC of travel .. nd 
d i Sj' ··rs i l s tuJic ~ , u si n~~ fJ L rescent c.J~ · e s or ~·3<]j<'= · tive m. t (' rJ<1 l :1s 
the c;.i~p ~··:mt. 111e <.bta d t:i:t~m s tJ"t te c~:: piric;tll)' h 1·: a ~olu~lc 1 :-: ~ tte rial 

di sp.:r:e. )n :1 ri\· c- r. 'J11C: Ji..perz.jon clt:t:·:-ctcristics of )n.tcrc ~ t :-1re 
tl1e \· e: lo c itr of the pe:ll, \.·onc- C' ntr <t t.i on, tiw vc·locity o f thC' J:1c:m con­
centr:l.t i OJ: , the :ttt c- nu:tlic•n ol the pt..'~lk co•tcentratio:t, ~md th:..~ r~1t e: at 
\vhich tl c· clout of clj~lh. r : ~ ti lt. ·plT<tLL, h·!tjch u s ualJ :.· js mcasur\:d by the 
tirie 1·;' tc of c-n :1 11 ;l' of th(' v~ri~nce of th<.: cone 'ntr;rUon di.stribut)on. 

1he ba ~. j c 
puhli~~l r:-. d rep r 1~, 

ncentr:ll ]O!!-tirae C:Jt:l \ ·.' erl~ obt:1ill' 1i from~< \"(T<rl 

•' ~~j : p L:r: ; j,')n ~tuJic s ;mJ f1·nm un ; . : ~ llistHJ data of 

J!) 



the U.S. Ct.:olo~ic~ll Sun·ey. A li st of the test reaches , source~ of tl c­
dispc r!'ion data, t:rc <:l n,l ar.~o unt o f tracer used, and type of tracer 
jnjcct j t l:l a rc gi vcn in appendix ,\. 111C loc:1t ions of these test reaches 
arc sh . 1-·n in figure S. 

The & c n e r a l c ~~ j t C' r i a f o r t h c s c J e c t i on of f i e 1 d d a t a \·.' c r e (1 ) 
the \,·ei f,h t and tyy>e 0 f dispersant \·:eTC l-:110\·:n, en the \·:a ter di s Ch<lrbe 
was J,no• . .;n , (3) enour;h '" ~mrlcs ,,·ere taken to define the coJ:~ rletc con­
centrati on- tit~(' cun·C's, and (4) s~11!tples \·:ere collected for at le ~1s t 

three anJ preferably four cross sectioas tlm.11st -:-ea ;!l of the injecti on 
site. 

A thorough discussion of the r.wt l~ds for conductine dispersion 
studies usin~ fluon: :ccnt tracC'rs j s given hy i: lpatdcl~ and others 
(1973) anJ ~~:i lso:1 {l9G S). TI1csc mctl ·od s ,·i 1 1 nt..t be clal.JoratcJ i1c rC', 
hm\'C\'er, to provide so!:1c insitht in·(.o the· natu1e of th e basi c dal~ ~nu 
the as s t.:.,;:::.ion s required for d<.~tn rcductj0n, a brief outUnr· of a 
typica} tjDc of tra\·C'J study is presente d. For n r?.djo<!ctiv -: r.l<!tt:rial 
the JH0.:cdurf• is si milar, althou r;h <}j fferent equir:-,c nt is required. 

A reach of channel is selected for \·:h i ch ti;:1c of trn\·cl infon:: c.:. ­
tion is <.!csi red. ,\t the upstrC' :llil end of t he rc.::1ch ~ pn d ·ten incd 
awount of fluorescent dye is inj·~ cted in to the ri\·er. ·nte r.te tho<..l o f 
dye injcct i c·n \·:jJl rle!'end larg ;... ly upon the \dclth of the ~tre~ :-:1. For 
n;-1rro1v ~tn · :'l·:l~ ti1t:' d""t:' \·:ilJ uc:;t,ally b <l S :1 ::;. jnnlc ~lug , 1·:hilc for 
l~n·gc st~·e~!:r s the llose ,,·i ll be (hstri :.;teJ across the \·: idth. 1l1c 
1 at ter is done to ha s ten the co1:-t1) 1 etc Gi xj ng of the dye in the cro ~ 

section. 

At a nu!l!hC'r of prcscJ'"'ctecl sites d0\m~ l:. re:1 m tilC~ \·:ater js sarq lC'd 
periodic:! 1 l y cr co:1t j n; Jous l~·, :1nd th e conc c:nt r;t ti on of tly c is det er::1 i ncJ 
by .!e~ns of a c:-~lil:ratcJ flt;oro :::c t•:r . 1he sm.p li~1 5! si tes ~.hoi .. llll be 
cho~ e 1: far cnour,h ~o;-:n ::. tre:1.n fro::1 the L1j-: c.tion poi:1t o tlt<lt there i~ a 
hor:1ogeneo1:s i: iiXtl..re of dye at th (; site. Us u<l lly, the dist:JllC.'C to tbc 
first s~:- :pJjng site :s sr.lectc J accor~jng to so·nc critcrjon such as 
equation ~ 0. s~u:: 1)lc :1.:-c rC'corded until thC' concentration approa !11.:s 
zero or ttnt:il it '!l':'ro;-chc: ~ the n~turaJ lC'\·c l of background flU\.n·esccr~ce. 

·nds, then, yields a .ct of concent.r<ltion-t.. J Jle values for ench o; a:~ ~pling 

site. 

Sn::-pl · s often :1re oht ~ in e d at only onc . poh1t in the cross ~ection, 
usually n~al· the \·.' ater !.~urfncc, under the as s ump .. ion that there is 
cor.~J l e t "rtic ~ l :: nd l;1tcral t. : i.xjn n . 1~1 is ;1. ·su;:1p !' ion gC'ncrally is not 
verif) cd e ;::pir :ic;tll)'. 
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Figure 5. Locntions of the te:; t reaches by case 1\llr.:ocr 



Data Rech rc t ion 

TI1e concc-:ltr:ttion-ti e dat:t '''ere plott<:d an 1 a cor:tinuou: .J1;1 >nt h 
lin e ,,·~t s sl-.ctchul to represent the con cC' Jttratlon di s tri bu ti on cun·e 
for c<1ch !'i t c . Tiw concc n trati on-tir.J<.: <.bt:l for ca s e S, the lonoc:'CY 
R.iver, arc sho·:n in figurr 6. l !llS is an ex:-~ mp le of a ~e t of lata ~-or 

\\hich the co:tcentJ·ation-ti ;:w ct~n·c·s arc ,,.,_. 11 defin r: · ~l. TIH~ <h t;t for 
c;"Jsc· 22, tl: e ,\ !Lite Rin, ~·, :1 n .. s !10 .-:n in fig11 .·\.' 7. ·nte data for this 
case have r.wch sc:-1 t tcr :J h o ut tite peak. :md the trai 1; 11 ~ conccnt r:ttions 
exhibit s~ . .r.: fluc.:L ... ti.ons. J-:or this cas e it is di!".ficult to defi ne 
the curve: 1dth <th igh deg r e e of ·confidc:n cc. The se tl-:o c·xarr.p l cs :1re 
illu.> trat.i\·e of the type 0f dat:-1 used. ·nw qu :.dit r of the rClll3 inin g 
data normally \·;us 1·: ithi11 titc sc i.."·o lir:1its. 

1l1e cur\'es h'c: :·c digj tized so th at the d :-!t:t could be unaJyzccl h,· 
con!1uter· t0d: r ic:uc-s . '.G :c t i t. .c .i ntc:n '; ll 'bcth·ee 1' d ::!Ul pc. i ut s \\ t.IS chr~<7en 

so tl ~ :1t "1 sr..ov t h c1: ·1· \·e \.'<!S :tp r>rr d natt d :1nd the 1 ~ c:d: concr·ntr:lt ion "·a s 
rcpres ell '.t~J , , . · j~ich no1·1r.lll . .- l'<.:<tui r c d l L't\,·L:cn 25 and 100 digiti :c:t.! po ints. 

1ne nature of t h e eye j s such th. it 1d 11 dc cor:1r:1se durl n P 
<'xpOSUrC' tO surJ1i g!1t. :\l ~ o, S0~:1C Of the dye \.ill l •C <t l:~o rh cJ by 
vegetntion, or \·:i~l adh~ rc to t!w beJ, h:tnks, Otto scdit::ent p1rticlcs. 
A further co ::. r li c:~tjon i s t 1 :~t the c~)"(' J'<tJ·ticlcs can hcco!::e cntraj~pc J 

ii"t r·-r.ii)l,.:) ui: . t lJ [l v.-.· Ul r; u ... lL''.:.. • t " ~ ct! ,IJH,; II I<J)' l l i.IL i J ~ n.: :i~; t ~ni Lu i.i:c 

doh1l~!:re t:ton flo·.; f.,r a cons i J c·r :tb le lc·11 r, th o f t i i11 e . For tlll.."' .c reasons, 
a11 t he i r ject.•,•l : ' ~·c \·:as r. 0 t <!C OUittC'll for ;!t tL l..! <.!cn·:n ::: tr :1 m ·· a :. p l ing 
site~. '11 ~ ;::o u 1 !l. of d:·e !1~;s si·1~ th e dcH·:J' str,;m .ectio;1 \,·(Is c;tlcul:ned 
by inte~r~tin g t l c Cl'ncentr:-:ti o 1-t illlt! cun·e :tnJ r. l ~t lt ipl ~·in g by the 
,,·a tc-r ·Ji s clnrr, c , :1 :- gi \' Ctt in ec: ::a tion 10. Till- CC' :1 cntr:l.ti<.""n-tiJ;-: e cunC's 
tlwn h' ·re ::tl_ie -;: tcJ fo r ze n' d :-· e lo s i>r d.iv~ !ing t he ol ·. serv~d CO!JCc-n­

tra1'joJJs by th L rc t.1Yc·r~· r :-!tion C!f:' ), \lt i c!1 is dt~ f)ne cl ~~ s the \'ej!:l1t 
of t :te ob sern:-J e ye: Ci'·'o) c S , .· clcd b)' th ~ \·:e i ght o.f ti le inject e d d}"L U/); 

FJ? = 
w 

() 

h' 
(37) 

Thi s ~diu stl ::en{ js valid if the dye loss :is prop0rtional to th e cmt­
cent r :tt icm rr ~; .:..• 11t. 1dli ch j s <1. sw::c:d to he the C<ls . 

J f th e stn·;'l!ll t!isch:n l:{; '' as cons t :! nt i n tJJ _ . tt:dy re :~ ch, no 
fu : th e r ~t d,iu s t l !~· nls t o t :lc cc•w· ntr:1tjcm ctn·\·cs \·:ere required. lloh'­
C\'Cr, if th r · \·::1s outfloF fro:.! or :i1 ~- l t"" h" into th L· ~ · tl · L·:m so th :.: t t!tc 
\\at c: r (l.i s h:n .... c ci :-;: l~,ed, t!H~ conc l.'J, tratiun-titl <' c t:J'\(S ad_iu~t0J to zero 
lo !'"~ h<:rc corn c 'ed to COil· · t :!! IL di s~.:lta J· 1·.c hy J: lllltjpl~· in g e: :ch con~eJHra-
tion \' a lttl! hy the rlltio .:'/~· 1 , ,,·!1 e re Q

1 
is th~ :i1dtiJl discharge. 
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Because the dischwq~e at the inj<.:ctio;~ sit<..: \-.'a s not ;n :dlabl<..: for all 
cases, ct

1 
''as taken as the discharge at the first sa111pling site. 

Several statjst.ics of the adjusted concentration-ti me Jistribu­
ti•1ns \-.:hich describe the dis )ersion J~rvces s \·:e re then calculated. 'Otc 
ti1:. c froJ!' injection to passaee of the dye cl u<.l centroid (t) is 

t = 

the time variance is 

J
aot 

C(t;:dclt 

0 

fcrt;xJdt 

0 

rt2 C!t;x)dt 

0 r C(t;.r.)dt 

0 

-f:l 

and the coefficient of sk<..:\·. is 

G ;::. 

r {t-·t; 3 C{t;x) dt 

0 --------

TI1e actu;d int<' ~·n~ ti0J1S h·ere a r.proxi;natcd by 11U .!Cric31 intcgr:ttion. 

(38) 

(39) 

(~0) 

Also, th<..: r.w xir.1wn c.onccntr3ticn (C ) :md til~. ti me to jts occurreJ! e 
max 

(t ) ,,·ere oct ern i.ncd from !he acij US ted cone C'll t 1'3 tj 011-tiJ:te CuT\'f'S. 111CSC 
p 

valtws arc ]jstt' d :in tnhle 1. Titr.~ chr!nn c·l g 0::!ctrics and SC\'Cl'i.ll 
hydrauljc ch. ;racten s Ucs of the test reach s arc listed in t:ddc 2. 

Bacl~ ~rot~cl infor;· 1 ~1tion and ~o:Jy·ces of the data Jre listed in 
nppcnclix A . . \ppc:tdix )'}is a co ::·pil:Jtjou of the unp~tbljsltl·J J:tt:t l !SCd 

ju this ~·qort. ror c·a h s~: .1plin!: site, the Jist:mcc to the site frc: a 
· the ]'O i nt of i11.i ctj n jn ri\·cr E~ ilcs, the di s ch:tr ~. e in cubjc feet pe r 

second, :nH.l the rc ovcy·y r;1tio ar · l!i\cn. The di ri tj :cd \':tlu s of the 
conccntration-tir;:e <.:lll ' \'<· s :nt: Ji~i..eJ unJcr the hc:tJ.i.nr,s, Tilllc Since 
ln_it:ction in !lours antl Ob s cr\' J l: 11 ~cntr:ttion. The value~; ::tJjustcd f0r 

2S 



T!\':>le 1. Statistics o! t~e c~~ce~trntic~-ti~e distributions !or the dispersio~ tests. 

L c Tt-st r~cc~· Oi!'~:lnce Q !':l:lX t o2 
c:-:d !'('q:.::t..:d !ro;, Di~c~:U~I! ~b:<i:".tr.l 

p t c 
Tbc to t 

~ix:~~ lc~t; <;h, r~ i nt of c! ·; :-i!l~: cor~c l:':"'t r:\tion c in 
Ti:r.t' to Tir.~e Coefficient ........ 

Y. . ~ r. i:"'.~ C' ctiC'n ~" St b :- : :.c :-)~r:1::-.s ~:\ ){ ct-~':ro~d V3!'itnce of !t ',( ew 
C:\se -:: :'~ ~ite i:1 -::.1C'S h cr~ "·;•r I it ·~!' h:-u ~!l in r.c-~ rs !:'I ~~.~~'!"!t)% ! :"1 (~c-·..: :-!1) 3 

A .. .,~:c~j-. C!' {"~'<. :·0 l l. C.O •11. 10:i.71 3.2 :LS6 0 .59 2.SO 
f:'i\'~r ~:.l c .!1.('5 .. 5. ~) s <1:. :; ~ '. ~ 3 1 ~. D. ~s 3.~1 2 .t'O .. 
~0 :~.2~ 3 13. :-~ ss . l S.~;l dZ.5 "5 . J.\ 16 .95 1. 2~ 
X • J. 1:0 o1 13. 1.0 63. 10.73 67. (•9. 30 3-t . :;~ 1. 0 .. 

2 A."1~ !.C'<; :l- C'!"eek, ~~ l 1. (·(' l f.~ . ~3: . 1. 35 l. -15 .C t. 4 1. S0 
r.::· .. "~ :-:ilc .! 1.65 : .). _ ..> 1 ss . 1·: ~ . . 7 t, S.5 5.6£' ... ·'' ~. ('0 

~ C' c.: 3 1:;.3:; :~.') . 7 ( , . . 1 ~ 1:; . ~l l L•.: 3 1. s ~ :! 3. t1 ; 

X " l. :;.:: ~ l S . .! 0 2 -:-s . :; :; ,90 23. ·1 2·1. (1 1 :!. : :..t 2. ('') 
N 5 .,r. .... 

3~· 0 . 3 G . ~ :> 33.2· 3.1.02 4. :-.;3 1. 62 .. :.> . .... ~ 
C\ 6 ~:>.:;;; 3 (· ~. ::, .t. ;: :; .1. 3S.:i5 3. sss 1. (I~ 

7 3t•. so -130 . :-2. c:' · .n.3 .: .1. 3i 5 .(' (1 5 1.1 0 
8 41. ·15 l 50 . 2S. t··l ~7 .·1 ·1S. ~0 6.C 02 1. 1 s 

3 A:"'t!~:~~ Crc~k, · ~ 1 1. (,1) r:;. l l l. t 2.7 3.03 ~ . 2. 9 '~ •a '' ' 

i\~·;t·-:- :::~le 41.{'5 2 :;. J S sr .. . ~ :;. : 2 () ~ .. .) 1 ~. Gl l. :'i ~.3! 

~C' ~ 3.25 3 13. 3:; 1:'0 . : s. :· 7 27. ·l ZS.S3 G. ?6 1. S& 
1. .. c .~ l 4 l s .. ~o 1 .:a. :1. (·3 40 .1 .1 1. ~0 .. 7.67 l. 27 

4 Ar. ~ it- : l.., Crc~k, ~:0 1 7.S5 1(·0. .31.::1 u.s l-!. 73 2 • .t7 1.27 
~~ ~ ~r ~!le 23.:5 . 2 12.l :i l F~ . :3 . :7 :1.2 : ~.: s . .: 1. .:.: 
:o c.: 3 1 s .. : ::~s. IS.;::> 2~ . .3 ll . 5·1 7.3 7 1 ' 2; 
l" ::.!:> 4 23. c, :; : :-c . I~ .~ .1 3·1. 2 ~5 .~5 ~. ! . ! : 

s ~c~ec~:y River, ~D 1 (, • . t 1 ~1 0 . 12.:'7 12.5 13.5 7 2.66 :.C.'O 
!\:.v c:- ri~ e 37.85 2 11.<1 : co . 7. 17 :3 . :-l.76 7. (10 1.:3 
~~ 16 .3:; 3 - 16 .r,s 2.?:;. ll.U> 3.3 . 5 ~5.:1 1(' . . :9 . 76 
X • (>. C6 4 21.3 27J . (. ; .l .,~ . 5 •I S. (, 21.3S 1. 23 

6 ~0no c~cy River, MD 1 4.65 86 . l i. !17 8.5 9.9-l .: .0 3 ~.:2 

;: i ·: c :' :-:,;, 1 c 21. 1 2 11 . iO :) :; . 7. :.s 29. 3t .s~ 15.11 1. -19 
! C 0. 1 3 17.15 3C . s. ::o t, ]. ,t 3 . ~" !1'1.;.3 1. a 1 
X - 11. i~ 4 21. .:; :;. 5. :; 3 4g, 5 t . ~ 1 :'·l' . 0 3 1. : .t 



7a~lc 1. (continueu) 

C:~~~ lc~t ~':':"' ·; h Site [. c c t a; G r.I:\X p ~ 

7 ~: .:-nc c:-cv Ri\'cr, ~:o l 6.4 so:;. 1 . 5 7.1 7.~1 l.ll 1. 58 
1' • \· .. r ~ ~·i lc 3i.~S 2 11 .. 1 s:::; .. 1 • :· 4 13.6 14.ZS 1.98 1. cr, 
cc 1 C·. s:-; 3 10 . L•:; 5(·\1 . . 17 19.6 ~ 0 . :;c, ~.6.! . ' ~ 
X : :. . vl· 4 :!!.:; c,:;s. . ., :?5.8 26.5~ s .c.t . .... -

! • \.) 

8 ~~~~c;r~ River, MJ 1 · ~ .6~ i2 G. 2':1, iS - .,. ;, .. ..) 5.63 .756 l. i~· 

;;.i ·:t•:- r.:ilc '1.1 2 11.:'0 i.~ .') . 15.:;6 15.5 l6 .t.~ :!. CG .:)6 

::o 0 .1 3 1 7 .~5 ;.;o. 1 \). ~ l :: 2~. ;:3, rl: s.ss 1. ~7 
X • 9.::3 4 ::t. :' flO. :o.;o :;.5 29 01 i. 51 1. i 1 

9 ~::-r.nc a c~· r.ivcr, ~:0 1 .. . (, 5 10!>. ;:1\ . SS 17 .5 :o.% 37.7~ 2.52 
R ~ vc:- ::; ilc 21.1 2 1l.i !13. 1).::6 52.5 6 ~1. 52 119 . 6 2 1.::4 
t:l 0 .1 3 1;. 15 1::::. . (, , :6 SJ. 93 . 19 15'.1 . S ~• l. C3 
X " (• . 6~ 4 2:. 1:: .; • 5. ·13 ~ '.) . l!O.iO 21:-: . (>$ . So 

10 C' o :-~o;::oc~\ e :1b.:c C reck, · r-~. 1 2.75 ;: .; 1. 10:J.05 3. l .3.05 .1 G6 1..: l 
~ivcr ~ilc 21.15 2 ~ .. : 2·12. 47.::9 6.6 6.9:! . 6i12 :.11 
to 0. 1 3 ~.~:; =·13. 3S. :;:: 10.2 11.:3 1. ;; .:~ l. Sl 
X • 6.53 4 1::. 35 ~ 4;s. 27.!'6 15.2 16. 6:1 3. Cl1 1. S3 

s lr•. ~:5 
..,.,. _ .. ,). 1; . .: 1 Zl.1 23.09 6 . .:zs 1. 95 

N 6 ;: 1.05 2='l' . 
'-J 

' f' ... 
J V+ L 33.S 35.73 12.5s.; 1. 35 

11 Co~ccoc~c~GUC Creek, ~0 1 ., ~-

- • I.J 9!. i C· . S7 5.4 6.~: .9 (' 3 . ~ J 
Riv~r ~~l c 21.15 2 s .. :·r • r-, .. 30. ?..l 13.9 15. 01 4.5 76 1. CJ " ·~· ..J • 

to s.s 3 .) . 3:; 102. I''. 39 24. R ~ 6 .:'~ 19.15 .7 0 
X • .: • 42 •t )2.:; :; 10 :!. 1 (). (· 7 37.7 3~1 . % 18. t.~ .n 

12 C'l~oco c! l c'l~ v!:' Creek, ~: ·l l 2.i5 l,o.ta. S7. C·~ 1.4 1. ·'19 . 0:)3 2. &1 
~l~cr ci1c 21.15 ;: S.<l0 1 ,.J :o . : s . l 3.15 3.3S .1 22 l. ~ : 
t o 0 . 1 3 s.:.;s l, o:;n . !~.0 5. 5 . .t .\ .3.:1 1.13 
X " (o.(> .: 4 17.. )5 l, Ct>O. 1 s. !3 i.60 8.05 .. , .. , • ·.:!-

5 16 . :s 1 ,n:-o . 9 • . ::; 10.-1 1J. 9 ~ . £'·: 5 1. 33 
6 :. ~. o::; l, o::o. <>.% ld. s lS.Si 1. ~..:6 1. J 9 

13 Ch~ttnhonchco Riv~ ~ . GA 1 ~.!15 4,3:0. 16.<:8 4.83 s.os • 31: 2.13 
River ~ile 348.1 2 17. :..:> 6 , 3,:0. 10.6 l.08 S.S9 2.9 1 : 2.~0 
to ~ OJ.S 3 : 2.06 G,l 70 . 9.7 10.33 lO. i .! • 7,: 1.2..! 
X .. J,79 4 30.~1 C· ,or.c. 6.71 !.!.S 15 . 3 t~ 1. -; r, 1. 35 

s 3~. -~ !\ 3, SCO. ~.~5 19. S3 7.! . c ~ 4.i: l. ! ~ 
6 37.62 3, S JO. :..67 2: . 5 23. ('5 6.5S 1.17 
7 47. 50 3, 3t;a . 2. 'i 2 23 . 52 30.13 !>. i S Ll7 
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N 
:n 

73blc l. (cc-:'ltinued) 

C35c Tc~t R~~ch Site 

1¢ C1ltt:l>. ooch~c River, GA 1 
R ! v ~ ~ ~ ~ :~ 300.~7 2 
t:" = j~. :'J 
:~· = 6 • .:.s 

15 Salt C~cc~. SE 
1\ :vc:- r.il c 3.:!.3 
to 0. 1 
X • i.S3 

:\ 
.: 

2 
3 
4 
s 

16 Ditfic ult Run, VA Fro~ 1 
Lc ~;h ~·~ 1 1 rh!. to ole! 2 
C:c ::- r ;r~o ·.,-:-t rikc X=O. 77 3 

17 ~c3r Crcr~ . CO F~c~ 1 
Kittri ·!;: c to ~:orri::;on 2 
X .. 0 .1 .: 3 

18 L ~ :: lc ri~cy Creek, ~0 1 
R\v~ :- ;.: :c ~.9 2 
to 0.3J 3 

l. e Z.43 4 

19 S1rcu An3ccco, LA 
~~~cr ~i :e 23.6 
t o 0.0 
~ ~ 1.~& 

20 (J~:.: ~ ~: vcr, LA 
River ~~lc 50.5 
to 1.S 
~ r l.~s 

1 
2 
3 
~ 

1 
2 
3 
4 
s 

21 r. ~·:ou !'. : 1:-:~olo~cw, L-\ 1 
Ri~cr ~~lc 73.0 2 
to 0.0 3 
X 2 l.CS 4 

.Z2 1·-•i tc ~i vcr, I.A 
~i~c:- ~ilc 112.3 
~0 ~3.~ 
X L ~.S3 

l 
2 
3 
4 

~ ~ 
~ist;,nce C "~:n t 2 
fr<'n ~i~ch :1r~c ~: .u i r.:·.rn T' i' t t c~ C 
roin~ of <.1-t:-it\S: Cl•;:cct: t:rntion c l~t" • 

0 n~c to Ti t:J C Cocf:'icicnt 
i :-, h·c~ ion · tc ::t in :- i c:-o£rrur.s ::1:u ln ccr.t roid vnrinncc of sj..,c·~· 
b.:-lilo:s in cfs pc:- _l itt·r hcu:-s in ~ou'!'S in ( ! .o~..:rs)2 in C1ocrs)l 

6.5: 
1 S .(·S 
.: 11.6~ 

63.01 

5.75 
9.51 

19. o:() 

27.69 
44 ., 
.)_,_ 

.<1 
l. 35 
:!. 

.7 
3.7 
u.s 

. 37 

.1 

. 21 

.~s 

7.1 
)<! . .! 

!S.S 
2::.1) 

t..2 
1G.7 
:! 9 .8 
:, ·; . 5 
.:!). 

1(, 

37. 
73. 

6.3 
:.! .1 
So .S 
9:. 

4.9~ 0 . 
o! ,9 ) ,') . 
4 .~ .-0. 
-1 .~30. 

S7. 
:.:-. 3 

1C 0 . 
107. 
1·!.:. 

33.6 
:\.). 
loO. 

~60. 
366. 
371. 

.:s.G 
·19 . 
55. 
SS ; 

71.1 
90.7 
9S.S 
9S. S 

J:./ , . .., 
->-· 
3G.l 
.: l). 

3S.l 

1.::;. 
170 . 
;::;n. 
2:::6 . 

2'J 3. 
2 SO . 
350. 
315. 

17. Si" 
7.05 
3. ?- : 
~.2 

(-1. 16 
·1:. 3S 
: t•.l1S 
17.39 
12 . . :s . 
1~.5 

• :; . Sl 
': . 32 

42. ~·9 
12.1'6 
1 0 .~9 

20.;\0 
.t 0 7~) 

3 .l>i 
2.61 

~s. ,: 
£C.:.t 
l:-\.73 
17 .. :_:; 

l t 6 . 
0. ~1 
;.; • G•\ 
.1 ~ ,. S7 
; ~1 • :; t 

j( ~ .( . ~ l 

J ~ ~ • 1\o~ 
l:: . (,~) 
·L:i1 

4~.}:; 

t:. s; 
s. rc. 
.:: . 60 

2.6 
:.J.6 

:::.!6 
33.33 

7.75 
1:.s 
2:>. 
3:'.5 
4 s. 

1. 
3. 
6. 

.:!2 
l. ss 
• r: 

• J 

.ss 
5.1 
:-.4 

1:. 
~0. 
.~ 3. 
s::.7 
(·S. 7 

") .. -• .),I 

S7.2 
1 ~" 

1:2. 
J .: l. 

3.75 
61.5 

1~ 3. 
2.::. .:. 5 

13.9 
5 7.~5 

! V7 .3 
;.::t..25 

2.R! 
l O.C l 
::.s1 
39. ~1 

8.15 
13 . .!5 
27.01 
39.95 
51.53 

1. 4 ·1 
3.99 
6.58 

.2-l 
1. 91 
3.( .. : 

1.03 
5.73 
s.:: 

13. 

20. 7..1 
4~. 05 

53. S7 
70. 7S 

=: .:. 33 
90.02 

11 2 .73 
1:(, , 7'!1 
1o:-;. o!S 

0o3 
6i.. 53 

12 ·; . ..: 1 
239 .56 

15.22 
(,: • (, 1 

115.07 
1:s.::s 

.17 
l. C<\ 
3.3u6 
i.::33 

1.6 
3.12 
~.: 

19.77 
::3.73 

.137 

.25 
• .!Sl 

.~009 

. 00917 

.c :.::::, 
• v.:•& 

1. :6:> 
1.!'::9 

. ~ .914 

3.4 
.::s 

10 0: 
1:). s~1 

,,). II 

37.73 
.t:; . .',3 

' ·•.-
s~.:- .. 

.~G 

15.3 
~5. ~t.: 

3:JS. 76 

s.:s 
62. 3G 

151. S3 
115 .C3 

l. 93 
1. 75 
1. ) 3 

.&0 

~.~0 

2.15 
1. &: 
1.66 

.S3 

1. ~ .: 

.75 

. s ~ 
1.05 

.59 

.~) 

1. ·1 5 
1. 39 
l . . :c, 

.6 :1 

1. 6:> 
. (·J 
• 8~ 
. (·'.) 

l. :-c. 
l.5 ;;\ 
1 . ( 

• ··1..1 

1. :.s 
l. cs 

. :1 3 

. :;;, 
.5..: 
.4S 

1. 03 
. s 
. ~ 6 

.:'S 



Tnble 1. (contbued) 

Cns~ Tt'5t Re:1c~ Site L Q cr.'l:t~ t c2 
2 e t G 

2:i Tickf~u River, LA 1 4. n. 59.8 11.2 11. 3·1 1. 27 .99 
f :-o;-, ' l!-:n r)' llolr.cs F:1rm 2 L•l. 7CJ . 21. ;.4 5·1.: 55.37 1S.04 1.:'6 
~~cv~ ~"~tpc1icr to 3 ;>1. 66. lh. <·8 S7. 89.17 26 ,(,(, 1. ~6 
S;;rin&d 11c X • 0.56 .1 31. l tl3. 1~.95 105, 107.37 ~~.!2 1.15 

24 Ta~~i?:Ih o:l ~ivcr, LA 1 5.1 201.. lOS. S.7S 10.33 1.05 1. 03 
Rivo:: r r.~i1c 73.6 2 ' . 11.2 J .1(• . l.:: .16 21.3 2~.1t3 3.95 1. 23 
to 15 . 2 3 25.& 420. 45.~)1 35. 36.59 6.43 l.f.5 
X c l. S9 ·1 J . ~ , t\ ~ 3~ . ·11. Si 45. 46 .<1:! ~.3? l. ('.! 

5 ·\ ·~. 1 510. ~.). !)9' 56.8 SS. iS 12.9 1.1 6 
6 s: .o (• 30 . 33 .;;1 6(). 67.35 17. 1 f 1. 3:? 
7 S3.11 <, c, o. 3~.63 71. 71\.44 12.14 .i9 

25 Tan$:ip :t~O:l RiYcr, LA 1 S.1 1:-:2. a:. 1 13.75 1·1. 99 3.0:6 1.11 
Rive r r.~il~ 73.6 2 11.2 H•·l. 5<·. $ 30. 3l.l1 S.2i l. .;; 
t o 15.: 3 2;,.8 z.::;. .:0 .67 4 i. 45.67 !5.37 1. 23 I' 

X • 3.3:; 4 3·:. d 2S6. 36 .1 59. 61.:2 ~6.7~ l. il 
5 4·1 .1 301o. :c .. 6·1 73.5 iS .(I.: 19.69 . "~ ••• .::> 

6 s: ,(l ~:~. 33. 9·1 s:;. SS.04 :2.i3 1. 35 

N 
7 .SS.4 3 ~ ~- 32.% 96.5 97.SS li.90 .53 

\0 26 Red i{ivc:-, LA 1 3.57 S,:ilO. ::s.ss :.s 3.01 .~:? 1. s 1 
Ri~cr mile 187.5 2 4 i . 8 ,(• (•0. S.i()' 33.5 3·1. 11 5.21 . S l 
t L' ~7.5 3 62.5 8, $10 . 3.83 (•0. 61.25 l·L 75 l. 25 
1. • 3·t. 32 4 120. 8, :i! O. -:...7-: ~~.5 9·1. ::1 ~0.93 .i'J 

27 Reo Htvcr, LA 1 s. ·1,9:;0. 1 7 .1, 3.35 4.23 l. 24 1. Sl 
Ri vcr r..i lc Z83. 2 34. .~ ,9 ~(). t1 , 3:. 3·1 .0~ l$.7') 1. (•S 
to l '} ~. 3 ( .. :. 6,0~0. 3. 73 S2. S4.0S_. 21.61 l. 39 
X • 29.87 4 99. (· ,:; :>o . 2.S8 S7.5 SS.6· · ::o .1!! .'Jl 

28 R~d Ri':er, LA 1 5. 6,6:0. 16.7 4.75 s J•7 1.07 l.-15 
Riv~!" mile 283. 2 3·1. 6,620. 1.,.: 3:\.S 35.0-t 10.61 l. 36 
to l ~.i. 3 64. S, 3CO. 3.M 54.25 $5.86 1:!. 99 .96 
X • 14.0 4 S9. 8 ,S~1 0. 2.69 85.25 S7.J9 2~.89 .SJ 

' 

·. 



L 
I~ 

Dl!'t~nce Q ~:!)'( t o 2 
T>ible 1. (ccntinued) !rC"- o~~chorsc !!:1xi~u':l ~ t t (; 

ro !n ~ cf Jurinh .;('l: \( .. 'o..'lltr.ltl.:'"' 
'iir.'lc to Tir.'l<' t o Tir.1c Cocf:'icient c in 

bJcc~ion tc:-;t ::.. n ::1i cro1:rnms ~~.'<: ccn~ :-oid varion ce of skc-..· 
C:~sc Test R<.-:1ch Site ir: :r.i :cs in c f~ )' ~ r liter ~t'l.:rs in l:o~,;r s in (~o~..:rs ) 2 b (ho"..!rs) l 

29 ii.ed i.i\'er, :..A 1 7.5 3,H'0 . 30 .:; .. 7. i6 l. ~3 l. 23 
~~ ver ~ilc 191.5 2 !'1. .: · '' ~' 0 . -;.c.:; .: s. .:s . ; ~· S.96 l. ~.: 
to ui. 5 3 ~(· . ~ ~. ~:YJ . :.. ~1 7r..5 cl.3 1s.;;s . i S 
X .. 83. ·~9 .: 1: •I. ~. sso . .~. ·!9 122 . 123.(>9 ~9. S·1 • 5$ 

30 S 1~inc River, LA 1 t1.9 I., St:O . 1 2.7~ 2.5 2.Rl . 1:? ! . ~ s 
· i'i n : :- n: 1e 156.5 2 J:) .i t~,:;no. o.1-s 6 . ~ 7 .1:? .35 l. 2-l 

to 106.9 3 24.S 4 ,:t:o. ~. 13 27.2 27 . 7.: 1. ()4 .38 
X .. 17. SS 4 49.6 3,0 10. ~ • .: .3- 3S . 33.71 3. 23 .58 

31 s ~:-inc River, LA 1 10.7 1! , ~-oo. 16 . .) -l 5.;)8 5.Stt . 3.: l. cs 
Ri ver ~il e 156 . 5 2 ~J .6 1::.:-on. . i. OS 26 . 75 27.51 :. 1~ l. ~3 
t o : () .2 3 S·\.! 1<:,1 00 . 4.0(; <17 . 42 4S. :: l 5 . !9 1. 0~ 

4 10~.8 l·l.SOO. 2. 11 59 . 83 65.5 -1 51 . C~· . s.: 
s 130. 15 , 3 1 ~0 . . ;)9 ~.l . 110.99 ,. . .,:- ;c . 61 

32 S<ninc Rive r, 7X 1 13.8 20. 2 1. 4' 61. (·1 . 9 15.16 1. 13 
Ri vcr . milc 51 5.4 2 :n .1 t.7. 15 . ~3 13!}. 16 3. ~l:? 5~ . 13 1. ~5 
t o -102 3 - .:2.8 17. 9 . 01 197 • : c.t. 7S 1! l. 08 . 71 

I..., X • 0. 23 4 53. ·t 113 . !> . 0~ ~ :.:1 . 262.1:? 61 . . 17 . 19 
0 

::..~9 33 [ 1b in~ River, 7 X 1 10.6 3G. 67. 67.59 15.73 1. 0! 
River ~i lc 472. 6 2 23 . 1. so. 41.06 li9 . 1:?2.C6 SS.~7 l. S2 
t o 397.•1 3 t.S.1 90. 31. ~9 200. ~02 . n 55.16 .71 
X • 0. 68 4 75.2 2•1-1. 4-4.03 303. ~"~.:6 19.71 .50 

34 S o~i ~e R1~cr, 7~ 1 13 . 1 2! ,q. lO.Sl .:7. '".45 !::> . :9 .67 
~i v cr ~il c 397.4 2 34 . • ~ 250 . 7.03 1 (1.; • 105. 36 :c: . :n ~ ., 

• I ~ 

t c 326. 9 .3 ~ .1 . 1 220 . 4 . 33 l:: 'J . 192 .91 7.1. 89 • .J6 
X • l. ·l3 4 70.5 :;:;.; , t.. '~ ~ ., ... ~ .1 .. 1. ~:6. i'7 6S . 3S .::5 

3S ~!l::sissippi River, LA 1 22. 151 ,:oo. 2·1 . 5 12 . 12 . :'! 1.69 1.20 
r:o~ rat on Rouge 52 , o ~>o . t.G. i'2 12. 13.;\2 2.26 . 71 
to :\<: ·~ 0.-lca;~ s :,r .. ooc . (>t; . l 1:-.5 H . S6 :! . l·t .s.: 
X • 118 . 2Tu";C(Ji). 

-... 2 62.5 · l:::> ,oco . 9.F.3 40.75 42 . 2S 8 . 93 .86 
l20, SCO . 8.19 ~2 . 75 43 . 75 9.78 • i O 
2'Z"O ,:JJO. 

3 :)1.8 2.:o .ooa. 3. n 62 . 75 6.:. :: 4 l<l. 4 .53 
4 127 . 2 2~0,COO . 2.62 ~0.75 :>:> .3') 30 . 45 .7 3 

' 
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Tnblc 1. (c:ontim;cc!) 

c .. ., 
c- ~ ,. ic~t l'':':i-:o> Si~c ;_ :; ~ c: c "': ;1 ~ r v 

\) ~: . c;~; ;! ', i;':" ~ I~ i \'C:'"o ~f.) l 3 · ~. 9.> , CO'! . ~. s: 1-1 .:5 14.55 . !/(. i • 74 
;=:-c~ :,~ . ·.o: ti~. ~(' :! (· ~. :n .r:- i . :. ~s 2:; .7 5 2 ·1.~~ ~- ~ 1 1. 06 
:c- (' :: : :'0 , i l. :; 7 3 .3 ~ ~ · t ' \I; . 1. :.:; 3:; . ~ ,; :; . 31 1:!.~2 . 6 5 
.\' '7 

~ (\ -

L \.. .Jo 4 1:'.3 . 1 ']~, ,\' :•:; . 1 " '' ij.75 i ~L 0~ l s .. ;c, .n 
li ~: ·. ::!' i ~~li';'i ~i .vc-r, m l . ' 2.: ~ ~ C ~· ' . ~. ~ ~ 10. :::5 ! 1.12 2 . . ~ J :! .13 ...... 

r c -. S ~. Lo:.~is , :.:o 2 (·0 . :: :J . \ . . 1 .. ·-; 17.i5 19.:;9 G . ~ :; l. .: ~ 
~ ,, C:: ~ :·0 , I L 3 · .) .. ' 2 ; i , I C1 . .. · .... L."'o ;! .: . 9 7 -;. t:5 • SJ 
X r J tJ• l , 4 1 ~-· ~. ::: .('C 'J . . ;. s S I.:: S 5:'. ! 0 H•.: 'i . :. 3 

3!'. r.": 01t!/!\i;:!10r:1 ~ivl!r, h'Y 1 :..7 : ,'.!.: ,). ~ ·1.:;: .!. iS ~. ~1 ~ . l:; 7(> . S3 
F:-0:- i' ~Y ~ <':i [h;:, 2 ~ l : .:; 1 , ~ ~ Ill • 12 .i S 9 .. ;75 9. (·5 . t. 70 3 .% 

to C:-<'' ' 'J ll!l 3 3 ! . :-. 2 ,n 1 · : ~ . ~ . :;~ }(,. 62 5 1 i. \.I .7 G:. 5 • C• S 
X r: :, •• 36 11 .: ~·. ,1\ ::,r. l· ·:l . " ' . ~~ . ~- 1~~') .(•() , ..... ... :'··' ' 

s {• " I •. : . p \ ) . (, . : .. ; :- 2 . 62 5 :.- :: . s ~ l . !"~: g l. lt. 
6 ~'~ .: 2," 0) . :; , -;' ;1 t. .:. s .::;.~3 3.: ~ C3 1.26 
7 112. i 2 , .: )0 . 5 . (' ~. 56 . 5•>. s 3. 3:1 J J .:.: 

39 :·i~n<.l/Sit; ho:-:~ Ri vcr, 'il'Y 1 r - s ,::: ~) . l(l .. 1) 1. 43S l. 54 • ('3 :/ ~ 1. :~ -'• ' 
Fro::'. Soysc:l Da::~ 2 . o .) -~ ' ~ -':.J . ~ . :3 ,; . SiS s. c: . :::9 1. ~5 
to G :- ~:y ~·u 11 3 ~: . • 3 ~ , :;J IJ • .) ,. ~ · · 8 ,,6 i S .9 3 • 3795 l. 20 
1.. ~.73 .; .:r •. g 7 . ~:o. : . . ~ 5 !.\. s 13 . F (, . c.:::; : . 73 

s U .l ";' .r..:·r. . :. ,~ ,:, 18.0S 1 ~. :s 1 . 8.: :-1 1. (' :; 
6 ~- ~ 

'· l .... i. :- r.:: . 1 ., ,.. 
• · ' •' :G. 2 ~ ,.: 7 .s:::; 1 ~. : 1 

i , , ~ ... 
J. ... • ' 9, Ct: O. J.. , .. ;\~ .167 33. tj.: 1.:;:-J :; .77 

·······~···················~······························································································ 

.:o Cc;- ;;c r Cr ~ · ··-: , VA 1 
~~~ r G~tc City, VA 2 
X • 0.37 3 

t. 
5 
6 

Dnt:l f:rv:~ t;.S. C:-:- C' :01:ica l Sur;cy !': · ~• fl' s!'i o:u~· rape r 433- K 

. j: ss. 
. l; 3 S f\ . 

1. 'J i 56 . 
l . ~ : ~ r r 

.. ' v . 

2 . ~~f. !"d • 
2 • ~ . . , r ~ 

• '',' . 

:::: xi n :; ;:~ 

·~C:1c c : 1 ~ :-atic:-a 
.:1 r.: ..:r:> 
·:t: r i :·:; T'<' l" ft 3 

5. 1.': 
. ~.~ 
.. •s 
0 .. '·~ 
. . 
.;: ~ 

. l.)~ , ~ 
• 4v 

.875 1. 03 
,:; l. 'J ·• 
. (' .~ :. . ~i 

.~6 3. 0 3 ..,, 
·~. ~-l .~v 

. c r .:~o 1. s 

. 0/.122 l. .! 

. C ~l- :· 1 • 6 

. • ;, :G l. 

. ~ . ~ ~~ 3:! . ~ .. 
1. c: J.; 7 l. 0 : 

~ 



Di :t • . .... .,C'! Q 
c t r.l :tX 02 

T~hlc 1. (CO:\ ti nucG) fn: :-1 l"! s ch:trs:c ~! .1x! r.1•.::n 
p r t c 

nr.:c to 
jl: ! n t o!' tl\•rh~ con c c~~-:-~~il"n c in Ti!:lc to Ti t:IC Coe!fide:1t 
: . . ~ ~.: .~t !.on t<"';t i :1 ::Ji -::r::>;.-:-nr..s r.: :tx centroid v;tr~;-~ncc of ~~c ... 

C:1se Tc5t Rcoch · Site i ! t :~.i : \ :; i :-~ c f s 1 c r ; i ~ •: :- hou:-s in houn b (ho'Jrs)2 in (i\C'J!"S) 3 

-11 Cl t n r:!-1 Ri'l~r, VA l , • .. ") .~ ~1. II. C3 . ~c. 1 .ss .Ol i 3.1 :.03 
: ;C':~ r ~;-ccrs Frrry, VA. 2 . ~s 31. $ . 2. ~ - 1. 25 1. .: ·; . ()(, 770 2.:~ 

X " 2.\1 3 l . ~. :; :: :u. ! . :~ :-. 1.1; 2 .o.: .cJ :o'J l. 68 
to 2.: 3 3 i' 1. 1.; (} 2 .(•5 2.90 .12 .:97 1. J3 
s 2 . J 3 i ·~. • (;£' 3.8-1 4.:s • 3-15:?! 1. .:7 

'6 ~.~6 3t.S. .1.1 5.7 6.50 l.1i(:52 1. 33 

42 Corpcr Creek, VA l ,f. ,~ 3(•. 1. 37. l. i4 1. S6 .0:?60 2 l. co 
~c:.r G:1tc Cj. ty, VA 2 l. 3-1 ~.:. .:" (, 3. ~·1 4.12 ... ..... ) .. .,., • S7 

X • o.ze J 7.. :'Z 3·1. ..,. 5.75 (·.us . 3 ~ :;:,o .67 ·-~ 

" z. :;s :~ . • 1 ~ 7.37 7. 7t. .6 iS:>u .S;) 
5 .s. CL 3 ~ . • j, i !) 75 lO.OS .9%·12 . .t3 
6 s.n 1.0. ... 12.1 s 12. oo l.S t• : :) 3 1.04 

4~ r~~cll River, TN 1 .G }t;(.. .6·' 1 , .1(., ! . S7 .2(.031 l. 27 
~~~~ Snc~dvillc, !X 2 i . ~ l. 161. . ;.1 2.92 3.·l5 . ~. _,~~~o l.lS 
X " 1.10 3 2 .c.q l ·:o. .2 4.88 s .c .(: 7$ i0 • (•(l 

·l 2. ~3 1 :>i. • 15 7.6 s .. :,l 1. ~0 55 0 ,.,) 

s :;. q J.;"', • 11 9.91 10.60 1.9C:'6 S .62 
I,..J 

6 t..<'ti 1/j:;. N ; 

44 Cl~nch River, VA 1 . 5i 20.:; • 1. 34 .ns 1.10 .C6:.~ .~ 1. 73 
~c~r Clinch?ort, VA 2 1.15 21 (•. ,:;.; 2. 2 _,J .t7:C)2 l. 33 
X • 3.Sl 3 2 " " l 2 10. .~~ 3.~5 4.:9 .(· 0 ~ :>:: l.l s . ,.., 

~ 2.7~ 2(12. . 1 ~ .:.ss S.G3 • ; ~~:J~ S . 69 
5 ~ . . :9 I i 9 , . 11 • 7 .5 ·1 1\.2! 1. ~\· 1 ~ I) . fo 
6 4. j 3 2C'S. . 1 !) • 3 tl 10. 19 :. 21 ~ l ::> l. 07 

4S Cop~er Creek, VA 1 .1:? ! : .. 19 . l(.,:; .07 . 10 . 0C2 (>::i 3.14 
:->car G.l t t' Cl ty, \'A 2 .63 : 76. 3.23 • 345 .1.5 .0!5.:3 l. i3 
X • 0.57 3 l. 'J ! :! 110 . 1. s.: .6 .15 .76 .02 55 7 1. .:.: 

I! 1. ,;9 2(.9. 1. 22 . ~ 95 1.01 .o:- :-f 6 .99 
5 2 ., .. .. , .., '2 .:r, • ":! .' l. .1:5 l. s 7 . o.' ~ ~ : 1.15 
6 ~ ' ~ 3 ~ 0 . .73 1.73 l.l\5 .cn:;':J !.!:) 4 •• - , 

: 

.... 45 Cline~ River, VA 1 .C:3 :5,7 ~0 . '· ' .1 7$ .19 .o o : ~ 3 3.31 
~~ar S~~crs Fc:-ry, VA ... .~ £ .3 ,;.:o . •1. ··1 .3S3 .~6 . o ; s:; ! 3.:)5 ' X • 3.81 3 1.55 3,E ~ O . C:. 6S .6.;:? . 7.: .02 $59 ~. 59 

4 2. ~3 3, S ~'J. 2. 73 .916 1. 05 .c.: u;: 2.~s 

s :. :; 3,(•$'J . 1.1.6 l. 2? 1. .:s . c ~ . :il .: l. 78 
6 3. 66 3,6JO . . 1. !S . 1.67 1.96 .1~ 35 ! 1. 33 
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Table 1. (ct'nti.r.ued) 

C:t !e Tc :: '! ~<':!ch Site 

(7 c~,~iell:t c ~~~I, CA 
~~ ~ r lil)ltvi~lc, CA ~ 

X • 1. 8! 3 
4 

s 
6 

4S Coachcll n C:tnnl, CA 1 
r;<'~r llo~ !vi! lc, CA 2 
X•l.81 3 

4 
s 
(i 

49 Clinch ~ivcr, VA 1 
~c 3r Sp~crs Ferry, VA 2 
X = 2.1)0 3 

4 

5 
6 

SO Cop?er C:eck, VA 1 
:\c:o:- G3~c C:ity, VA 2 
X .. 0. ~6 3 

4 

s 
6 

r 
II 

,}') 

.:.7 
1. 14 
1.7 
2. ,:c, 
3. tll 

.19 
• 57 

1. !t. 
1.7 
2 . . ~,, - .. . 
..) .. . .... 

. .:.; 
. . 9S 
1. ss 
2.23 
2.9 
3. uC· 

• 12 
• (> 3 

i . (• 
1.1.9 
2.03 

\ :.57 

Q 

~: 1. 
89 
~ :;;s . 

9 (1'). 

9til. 
~ ;) 3. 

9:.0. 
9:.0 . 
9.JO. 
'l~ " .. "' . 
') 30 . 
9:>0 . 

:LC3C' . 
2, s.:c . 
3'! s 
:i,OIO. 
2. 9(·0 . 
3,010. 

6.\. 
63 .. 
(0:). 

67. 
r-s. 
63. 

c 
!:11\X 

L~. C: ·l 
1 ~ • .:; 

R. t. 
s . . "\ 

2 .C 2 

2').8 3 
S. OIJ 
3.56 
2.:\7 
l. :' S 

.52 

11.3 
~. ~H 

3 . . ::; 
7.. ·13 
1. 56 

, >)(, 

9.69 
1.12 

.R 

.66 

.37 

. 3 

!D 

.1115 
• 3.:5 

.• 715 
1. 05 

'.16 

.l OS 

.333 
1.0$ 
l.SJ 
2.14 
7 . -~5 

.1~ 

.~33 

.i62 
1.1.: 
1. 3~ 
2. 11 

.1 316 

.9 
1. 65 
2. 0 1. 
3.:.8 
4.3 

.12 
• .35 
.72 

1.03 

2.23 

. ll 
• 35 

1.\.9 
1.59 
2.21 
7. 56 

.1 s 
• .! 7 
. S6 

1. 29 
1.:> ~ 
2 ,•17 

.1 ~ 
1.16 
l. 78 
2.33 
.3. ~ -t 
4.79 

c­
t 

. G00 05 

.c ~~ =~ 

.C0~05 

.003 35 

. 013.37 

.ceo: :; 

.00172 

.L1o.:36 

.oo:-2s 

.01:72 

.06772 

.0 ') 163 

. 0 ~1 527 

.03170 
• J ~· (.'(J.! 

.c ::; ~~o 

• 1 ~ :- .:i l 

.0 ::>31 7 

.13319 

.2~ 9 .!.! 

.: ~ .:is 

• t; 15 30 
.6 5352 

c 

.8~ 

.63 

.s: 
1.:. 7 

1. 32 

2. ('.l 
2.~5 

l.(, 
1..:6 
.9~ 

.59 

2.-!2 
2. 0 5 
2.21 
~ . s 1 
1. 6:) 
l. :s 
1. 62 
!.52 
1. (•3 
I..::> 
1.:5 
1.12 

····································~····~····························································~·················· 
Data fro~ U.S. Gco l og i c~l Survey ~atcr Scpp1y Parer 1599-G 

'bx~ ~ . ..:::1 
c o :1c <.: :1 t :-;~. t ion 
in ~:-ns pc} 

------------------------------------------------------------- ~ : lli o_·~----------------------·-----------------------------
51 ~·: i~~o u ri iU Ycr 1 1. 0.8 31.:00. 

Fron Siou~ City, IA 2 8.3.5 ?· ·1~20 . 

~o V1~ttswouth, ~E 3 1 :~ . :>3300. 
X • 5G. 3 4 14l. 3 31 CJ O. 

·L90 12.783 
3 •• ;.1 25.<!5 
2.~:. 3-1.033 
2. 50 4i). 

u.s 
:s.s 
.35. 
41.6 

Z.!' 
6.2 
9.15 
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zero dye loss arc Ustcd und c: r th e hcadin ~ ~' Con s c:rv nUve Concc.:ntral.ion, 
antl thos e concer.tr:ttion Y~luc corre ct<'d tn con s t · ,,~ t disclwrgc a:-<.: 
listeJ under t;!e he:tdinr,, Disci :1rgc 1\djus tec Concentr;1tion. 

Cases Involvi1. e Sp ·cial Considcrntions 

In most case s the :malys is ,,·as as pre vious!) dc: scribcd. llm:evc r, 
there '"ere a f h' c;1sc:s h·hcre special CO!tsicl c r:tt .i ot s \·:<.:rc J n ~H.lc.: in the 
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for 1.l:e right anJ lcf~ b~nk~. l:~tch of the·;<.: s;-. r:i !llin ; ~ locatjoJJS 1·:~s 

t r c : n ~ <.l n s sera rat c ~ i t e · h' i t h t h c cor r c: :. p vlhl · n g \·:ate r c1 i ~ cIt a r !: <.: s 
apnroxi: t. atcd fro;; th (' ch:mael cros s-sectjons g ·~vcn by St: c \·:nrt (19(>7). 
'J11c .c:;tc.ttisUc s 1·:crc c::lc.ul:.Jted nncl grnphcd. The lines \,·en: then dr:n·:n 
apr;rcxiJ:,:tti!lg t 1lC avc:ra r,e COllUitiOil. 

Cases 110 thr<nt ~: ~~ SO t"!TC fro l'l Codfrcy r:mu Fr ·C: critl: (l~7U). Jn 
thcjr :-; tt!dy, they ol>L.aine:d tl c s t~tistics of int.crc:s t l1r fitt:int ~ 

Parson ty! (' III d:ist r iln:t:ioJ. t o th<.: conccnt1·:1tlon-t.i r!c: curves. This 
h·as not c0n s j s teut.. 1·: ith t!1 c J:·c t!10u clos <.:Ji for t hi s rqort .. 'Il1crc fore, 
the concentr:! t- io -ti::;c: cun·c~ :: c ·c r c di":l \·:n fr0::1 th e st ;;pler:.c nL:r:: J :1L:1 

tivcn h:· c;- ,-Ifr r ~! ; .cl Fre d ri( !. (l ~UO), ;~n d tl 1 e: rest of the :1naly : i~ 

\\' ciS :ts pre ··.' : .. eu::; l )' o u t J j u c.: t!, ,._. .i • :1 1 he e:': c t·IIt} on th;!i. th ( trncc:r us ' 0 h'a:-­
a ra<.lic n c~i .-·: .. D~tcl.ial r<tth c·r ~ !1 : : :1 a flu ·JT :St::' ;1t dye. 

1-"or ca s e 51, tl :e : - !i~. : ouri l~ivcr, the s t t! tLtics of :int r<.:st 1·:crc 
previous ly l'li!) Ji~h ~ d by Y=:tsukur:1 and ot]1c·r ·:. (19/C), \ : iH J r.:: tlcuJ; ,t cd th e 
Utle to c ntr0id ai1J i.h v; tri; ~ ~ e.: uccordj r~ ~ · tc the ;:: · ti' 'JJ in thj ~ r e port.- · . 
llo,·c-v (' r, Yotc:;t;kura au! ot!1 c rs (J ~)/0) tn; ,J ,.::,tct! ~: · e ; ·0. · c- ~. :·jon li r.:bs of 
the cone 1 tr : ~tion- .. i J. :e cun c!' l·:ht:n the ccJn CciJtr:ti.ion Jrt)J·re.: d to 1 or .3 
pcrcc·n:. of the r.::J Xi T.IU:ll C I)CC'!l t'r::t:i o n. \;diiC S Of v:n ·i: :llCC ;,JIJ ~;J:C: hll ~:. s 

list ·J jn t;ddc 1 for tl c ::i ~s. u r i J{j \ ' ! . arc for cunTs lrt.:n:.1 tcJ at 1 
percent of the ma xi.JaUn! concc:n..,r:t::ion. 

Qu<dity of th<.! Data 

111c r.;o s t c:o :. ;p l( : lt~ d :l :1 a'::til:tblc <'n tlisp c.: r~L ·J t i 1, n.1turnl ~tr a1 1S 
nrc tlJ o:.e.: prc~cnt · d J,· Cod f 1· :y ;1nd Fn·Jc1·id•s l ~ 70), c:1ses ~10 thrJU~:h 

50. ·n, · clt ~t : u c l 'idtl,, l ! ~ ·: · :m de p th, llt<: :.ln V(' )ocit :··, :mel slope :1.1c 

' • 
.'1 . .• 1 
\ .J ( 



av~:lilal>l . for =-tch of the cross sec tion:. , along \:ith clq1th a11J velocity 
distribution ~ :11td co l!lplctc ~ o:Jc cntr:lt.ion-tit ! tC <.bt ;L 'Ji1c ~~i ~ sotrrj R.iver 
d:~t3 (Yot s uhn·a a.nd e thel' s , ]C"\70) a l : o incluJc C CJ: .. j' l t: t e; h;·Jr: t~ lli. c data. 
Bee au. c the se n,·o report ~ cont:1.i 11 the (Jlll)' pub] j s ! eu ch1 a · Jc ·;ll j n~ 
sp ci ficJlly \·:ith di spe r sion, it i ~ trJ b~ xpecl:ed tlt<t\ 1ltc ~ · c data h·o ulJ 
be the mos t co:.1plctc :mJ accur;~tc ava.i l ;~ ble. 

All the other d.~t:l l''Jltai!t ·d hcl·c i n \·.:ere collected c)ti\(:r for 
ti me-o f-t::-aY 1 ~tuc1 ie s c,r for di luLion di schar~t: t.. : :t~ urcr :wnts. Cns e s 
16, 17, :1nd 18 h' CT\.' stuJ;l's '- · ~ ndt;cteJ ns train i J~ ~; c ::J:1:Jn:;tratjc,ns of 
dye J:ilution tt:chnic;u c- ~ fo.- '.·:at ... r dj ~ c:i1 : rr r,e Jl~ <tSlll'(·: • e nts (F. A. Kjlp a trjcl; , 
\\Tittcn co::.::1Un ., 1~ 1 72~ <111<.l :dth u~ ~h the stuu)' rc::(.·l.('·s for thest: cil~; c s 
arc short <!IHl cone ·ntr:1tion-ti: :1c cur·;es :ne 3'.'ail <.:iJ le for onJy thre e 
cross sectio;1 for Difficult !<un (c<tS<.: lf>) :-~ncl eear CreeL (c::sc 17), the~ 

data arc j;.hl~c u to be rea~c'J L-~Jly co;npl ct <:nu accurate, so they were 
included. 

TilC data for ca~cs 1-15 :1nd 19-39 \·:ere c>:tr<l(:tcd frn .. t tif.lc-of-
travcl ~tuc.1if· :; . 111 ~ U.S. r.~olof:ical Surv t:y }l i1~ c n :Juctc-<.1 l:l~ ! ll)' tiJ!,c-of­
tr~\·c] studies, :-~nd over on e -h'...:. nJn.: d · s e t~ of c.!aur h·e 1·e e> .. : : J~ .J.. ncJ for 
possihJr. :iJ:cJu . .; _ion :in tlds repo rt. ·n1 c grc:1t rr.:1j0rity of thc:;c s!t..c:ic-s 
\·:ere of no \" rthli. :in prc•:i.J.i1q inforJ:'I:lt~Oll Orl tJW d:i s pc~·s:i~n ci. <·:r:ctcr:ist .ics 
of tJ : ctrc~ ;:- s , either ;lCC ;:' .. b ,~ the CC.I! )CC'ntra tion-t ) J;le ( ' L..l'\'( · S \'.' C:TC: not 
co~plcte lr Jc.·f:i ned, or ~ 1ec ~rtr :; c the cun ('S ·,,•crt".: <.i rf j nc·u <~t Oli. .1 r t~;·o 

cre;ss ~ect:ion s doh·nstrea;n of the injec:tio1• :.;ite. 

Con,plctc.' hy dr<~ul i c Ja1 a general 1 y h·c re not m·ai 1:1~1 c fo2· th ~ 

ti ~e -of-tra\' c l studle ~ , but for l:l:l l i )' c:1se:s, \d.clth, depth, anJ vcJo~ity 
could be ceten:,incJ either from C.::i~cli:.!rgc mc;~~ t : ~ ' ( · · ·- ; lts :1t ·dtc S3I.:n lin g 
~d te;s or fro ::~ cun'cs r c 1 <:tj n~ v:i clt i: , tlcp tlt, :.me \' C 1 1ci ty to dj s ch. rgc . 
51 ' pes \·:ei· . dcte;rPl i neJ frO !!l -:: :J gc hci1:h ts ~mel r; ;tgc dat~!, or in a fe\·.' 
cas(:!> fror.i puhl.i sl eJ in .!:'on. .~ : l. j on CJll ;:i ,·cr p 1· 'fj 1 s or topographic m:1ps . 

Range u f F 1 m·,· Data 

Flm:s r : nr.c- 1 fr~1:n ~1 o .ut 30 cfs for severa l of the strC'~11ns to 
241,000 c fs for the t- !i s ~j s .ij~p i Riv L: r (O.RS to 6, 32 0 1'13/s). The 
shortest test n· <~ch, l)jff! r uJt Run , c:!SC 16, has 2 r.rilcs (:\.2 kr, ) jn 
lcnr.th; th e ](l n~'L'St. rc~~ h f~) r th e ~tjs : issipp:i niver, c~ scs ~(, anJ ~7, 

,,·as 183 mi~c s ( 205 kn) jn lc·1Lth. l·k :-t n flo\-. J :• t h. h·crc frn lll ~1!wut 
0.6 fc (' t (2 0 c.it) to a J;t:l xi ;:::n f n v · r sn f eet (24 1 •. ) for the f·lississippi . 
\C'] ·jtj s varied to O\'er (, ft/:-. (:JI>ou t 2 m/s). 

rt:tny of the ~tudi es ,,· ~.,;r · conJu ·t d over short reache~; ~md ,·ere 
COJ.n l e tcJ jn <I ~i11glc da)' c~~ec t :"!ldc ] ;me.! <!J pend ~ .·:\), hut. SOI'l(; Of 
the stwll..- ~~ l '. - ~l:Jidc(l f r lfl;Jl.' J ay.: . For cx.tmple, on the S~il>inc J~jvl.'·r, 

• I 



the pc.:ak of the dye cloud pnssed the fartlte. : t dO\-!n~;t rc .:tr.J !;antpl jn ~ si r:c 
303 l1our ·· after- inj ction of the.: tracer. for e.1ch ca ., ' , th ~ nJJ Y.lllg · 

leng •·b c r iterion of equation 20 , ·as cor .. putc:ci <1nd i~ e, { . .'C'l1 jn t~dJ lc.: 1. 
For the ~::i..-s is sipp i 'U vcr, c a~:cs 36, 37, ;md 3R, and for tht• CJ in c l1 
River, cn~;c 46, the r.d.xin g lerH~t h criterion \ :3!> not r.ct. foJ· sor.; e of 
the Godfrc·y awl Frederick's d <1tn , the 1 ixjq~ len[:th criterjon t·:a!.; rrw t 
for only the cl o\-lll S tT ~an samplins site~;, nr.d for <1 nudJ c.: r of case• · , t ile> 
first s.:; .. 1pling sitE: <.lid not ncc t the criteri o n. 

Graphical Analysi s , . 

To t s t vi he the r or no t t h c f i e 1 d d a t a c :-:!lib i t t h c pro i1 c r r i c :­
predictc·d by th e Ficki;m Tr.orlel, cnch set of data \.:as ~r..1lyz(;d g r npldc ­
a.lly. Distan ce.: to the smtplinr, sitc>s from the i_nj cti r i1 point v:.:1;, 

plotted .:1~ .1in s t hoth the tiri: e to tl1c ce:ntroid, t ~.-,<! the tir.-1e to tltc.. 
pc>ak ccnce:ntrnti:m., in, on arit ll~.1ctic. coor~l.na tcs. If the cloud of 

clispC'r f;~!l1l is convected at <.1 cor.~; t:-:nt veloc ity, th e 1>loU.c>d point!; 
S h 0 U 1 U b C:: 0 ll C1 S t r u i r: h t 1 in • , t lJ C: S 10 p e 0 f \· h i C b i E a J:J E' .:1 S l1 r C 0 [ til (! 
velocity, U. Lecau~c r.·my of t !.c dnta point!; ::;ho~:r· ri n sy;.tcr::aUc 
dev i ation fro; :~ a s t.r n ight l ine: , these sane Gn ta \:en. pJ.c,tt c d on d.Jch l c 
lC' g<:r jt flr-:ir.: cc.>o~dir. 'l t~!::: ~o Cctc~ ~.: it ~ e if ~ :li ~. s y··:.:::-.. ::t.i.~ v~:.-l~Lir,:; in 
veJocity could be i(:('ntifi ec1. 1he \'.lriunc c:. of th Q conccntr<'.bon 
distribut ions , o~, we re plo tt ccl n G~in st tim(; to th~ ccntro ~J , t , and 

the peak coLe r. t.r.ttions , C , \te n :: plotte:d <..:r,ain ·t ti r.:cs t.o the penk, 
mClx 

t1? on lo ;-:.t rjthr.i.c sc~J. ~. ('n tr. c ~;e nrnp!t~ ; , <l ~r.; hC'ci li nes , posi t ioned 
t11rou ~h or n c:-1 r thC' :..a!>i: dat.t pc:l.n ts, :>ho·,.: tb~ ::;lCl!'C fc 1: t·hc rc];!tion 
for a F:i ck i:-.:1 r.10d (·J, <ind ~ : oli c; liiHS nrc tn:: 1l.! J lt-:es Lit:L ~· d by c.:y e to 
the> plc Lt C'! points . Tlh'Se cal.?. .trc> prc sen terl [!~ a sc.t of four gntp lts 
for f'acl : t•.: !; i: C[! Sc.:, and nrc sho•.:;, in fi~or c:s 8 thre;:t f lt Sf . • 

In p :~ 1·t /1. o[ tlt sc figure s , n solid J i ~1c: conn e:c t:i rr~ ::he points 
shous th t.r 2 nc! o f vc ; l ocide !'· <..:!: \·:ldcl1 the 1- ca k cf tl: c c :::ct·n L: r:&t:i nn 
clo'.tu , .. 1~; con v e cted :rlon;.:; th e c i ~ : .. l l h. :l. The tre:n ci fc,r t h ~ c: ·nt-ro ·ic.l 
vcl0c.itic;; f: ·J .CLllly \·:rl ~ si .lil"'r to th ... p :: :d<. n·locjt~ ·s ~·. cncr~J lJ \-:a:; 
si:~JiLu· to the pc: ;: l· \c>loc:i.tic s , ~.; o .:J ~ · (·conu line f or tl ~) ~> C! po :i nt :. · d > 

not sho\11. roi. n t~ for the. ccnt· r icl <1r<.: u sc·t t o dci..cn:: inc the con .... t :J:)t 
conve~tivc· vc;Jnc i ty, L1, \·:here> ti 1c poh1ts c:1n be: fit by n t:>i11gl · 
s t r <d r. 11 t J 1 n c • 

T'-1o s · t s cf rr.jnr: . . ·tnd trc·nd l i :1c :. .1re sho·. :n on !;~ :~ :e of the plot s 
of pnrt Jl, f jf,un· ·~ {; t"lttou ~~ lJ 50 . Tlr' circ.l (.";. . h0\·.' r-c:>ak Ct ~ nc llt.t·.,tion 
ccrn.c: t e el for tu• .11 1· · C"OVl 'l y, • r. •! t!J( s qu:tn' .. y:.:!)c.]!.. .;1 :0 \· tlre pc.1k 
conccnt ·c .1 1 :ic n:. au .iu :·. t ~ · < (l:·r t · ot: l ~ r ·<·ovL:J:)' and to ;t c ~-.'J!~; · · :ml cl.i..~:cll : l q~c. 

\~hC'r C' ti t~ ! e h 1r1 ,, in d :i ~~ chttq; e i:; srr.n.l l, tile d.1U1 \ : t: rL: nl't;sL(d onJy f o r 
t ~ t n l r c ~ > •J ·r ./ • 



T~c· 51 c<~ scs coi:-~pilcd for thi.~; report cove:r t h wide~; t r<1n gc of 
(lm,• c o:1di ticm!:; curn·ntly· ''.' .. :iLJLlc.; for cl :i.·persion cl . . t:a in n <1tural 
strl<Ho.!:: . A c ase-by-e;-~(' ::1:1alysi5 c·f rh(·~;e d."lC! \-dll t:ct be undc·r­
t:Ikc·n, 1Jut ;orae of the 1.~ cner:d ft:"". lures ;:nd trends of the dnt:l arc 
consider d itl the following rcctions. 

Convective Vel0citics 

ToLle 3 ~utu: .:Iri;:~~ for cac.h c:t!;c tb.:! prop(·rt i · ~; of th~ convcct 5. V(: 
vclocitic~ a nd the r.~<.n:ii::t::J •: t..:-:ia tio~1 of ciif:ci:.:Jr ~ c, C/: ! rc.~; sed :1s .:1 

percent :•: : - of the <li!:ch;n:~.c for till: first ~:.:lr.,diP~ sj tc. Conv cc.:tivc 
vclociti. c': \o.'c rc dc!'C.!nllnc-d fron ports A nnd n C'f fi ; ~· res 8 tl!ro u;·.h ~2, 

and onJy tho•;c pojnts mcctinf> the: t:li>:in e l<.:t: ~ t la crit.<:r:io!l of NJu:ttion 
20 \.'cl·e consicen'<1 . 

Fm· 24 cc;ses, '.:.n· ~6 p e rcrr.t nf thC' ok-.e:rva t:ic;1 ;.; , th c.onv c r.tive:: 
velocit Jcs \-:ere ::tppl·oz.it: .. :l t f'ly con :.;u-.n t. F(ll' aLo ut t::-10·-lJ .:l J i c~ tl : r_.; e 
C:J~c~;, tile r...i.srl tnr?._" vm~ied Jc ~s th::.n 25 percent, bttt for :.1 fe;·.' c.:~ . . c- :; 
the \' <... ri a Uo:1 \·:a s r:c.::::1t~r t h.-: n SCJ pe:rcc-nt aid for c.J:-; : 33, the t;.i. .,­
chaq~ t~ Jrt,'i t ; !~CG 57<3 l'• : l· c~:llt. Fc.11· J J c .:. ~ s, t.:h ·· ·;LJ.:..city iti ·: ;,· ·;,:,c:,i 

<md for 0 C.J:. e s , ti•£!re \·.'E:'f'C no r y;.t :. <Jlic cban £: C:$ in \ . locily. 

for <:> J.J the {]:JU.l '. Jl.tb co;1:~. an t or syf: tr. : r.. ~t· ic< , Jl:; varyin,-: ·e:JncJ. !.y, 
the cr.n,•c.:cti\1(• ,·clocitic!.> c ot;Jt! be expn.·,..· sc cl ~ Pl':·o>:i :: :ttely ;J:, ;: fttt cr-:ion 
of t ~ r. 1 c· 

U(i) 
a.~ 

dt 
(~1) 

\o:ilCre :;: , tlH' posiUon of tlw c.:C'ntroir1 . .::Jt timet, is a po,,•e r (unc.:t:i< 'l ~ 
o( ti . ~ 

x = rt0 
~ ., 

<!ncl f :.nd (! <trc. ('o, ::-[ici .:-r. t·s dr.U:rr..inccl frci .l tl. c 
~lor r ~ <• ( t·ht· l.ir~r · :~ in r: :nt~: 1:, r i r:urC'.· H 1'1 H': ·: ·lr 
;ntl r \: '•'' v ll()t CP :p i l· ·· l f o r tl .i . r : ;Jo:"t, Lu!.: tl.c:y 
fn ; p . ~ ·t r. o f fj1 ~ • , rc· ; C Litrcnq: h ~>~L 

1 tlU ' rc:cr, c:: ;!t ·:. l 

_,:, • v () 1 lll' ~; or r 
c .. : tt be rC!,1d c ircct.ly 



~ 
0'\ 

T~bl c :>. S·J~~:lry of co~\'<:'Cti vc v~lcd tiC's nnd pc,..cc~tnr,c- variation of di~chn,..r,e 

C0~~7,\.Yi ·=tccrn· 

. 
" 
~c:c~~~a~c ~nnbe 

en~~ ~ ~ t:i~c~:t:t;c 

s "2 
6 17 
7 :!0 
8 8 
9 : :; 

1:> 4 
1!. 12 
1?. 4 
1:0 1 
1~ 19 ' 
J. 7 3 
1? 35 
2J 6 
32 S1 
33 57~ 
31, 53 
3 
33 25 
39 9 
'·2 +11 
41, -13 
:.s 2'· 
47 - J 
51 11 

DEC7U:l,Sl ~G './: t'JCITY 

L~~ 
?erccntagc Ch:1n~c 

C:-.sc b t'i ~c!1:1r &<' 

l 
J 

15 
18 
27 
7. .• 0 

29 
31 
40 
41 
46 
43 
.)0 

54 
65 
66 
19 
32 
34 
55 
~~ 

3 
-12 

5 
-
8 

I~CREASI~G VELOCITY 

Ll/ 
t 

Pcrccntalte Chn.."'~C' 
Case i~ nisch~rse 

2 150 
4 '·4 

20 /13 

21 97 
v 75 
23 4) .. 

t-;0 SY~TU:ATIC 
Cl!A'\GE I~ \'E!.OCITY 

{/__/ 
~ 

Percentage Ch~~g~ 
Cnsc in UischJ:~e 

13 32 
24 224 
.l5 214 
30 -13 
36 13 
37 
43 -10 
49 - 7 



Dispersion Pr·o~ c:rtics 

The.. r.::1jor pro'!'H:rL· c~; of tl e cl-L:-ye:r ~; 0~1 pro <:ss co~1 ~: j d ·re-d in thi.r; 
TCi10l L :lrt' the VClvCity ~t ·-~ich the c.:J o ud Of c :s~: _r~; ;m \·:LIS CO i", '.' C:Ct CU 

alon!; the cl1 · ~ :m c J, the r.-: tc ~t dlich ~Le -,,;~rl;,ttCl· (,f tl 1e cor. '::C'nt-::-;.:t ion 
distril>utic:. :.iPcr::.: .s c:d ,,•i.th t~ : - .- ' , und ti :: r .;t.c· at · . .'!1ich t.hC' pc: ~- cone(;,­

trntjon n.ttL<ll!L!l · t.1 '..Jith t;·~. c. Thc:!..>e pn; , ~ rt:ics ~T(; eis~l:-tye:tl t-;r:!phica1.ly 
in figur(; ~ R thrNt t_; h 58. 

For r-.ost of the ~- c::s of d<:Jt.;, trc v~r:::i:-t:1c<.: of t he c or.cE:nt•·ation 
distr:iLution jncrc~sC'd \!:iti1 tir-e: 2c~ cTc in~ to th e rcl.-.tion 

(43) 

\ ~here O.L+ < i! < 1.0, ~mel ti1~ p e 2k conc~'-r.trc:tion ;:tte •. u;:Led r.ccording 
to the rcl<;!:iun 

c cr: 
t'....lX 

·jhe:~,-, Tf'i:1t'r. r.~ rt !'P rr: !'~ r>~t: · :rLC~ '1 1'1)' ri1r- f .: ,.i_j (i .l.in-...,s )n !1n;·r <; C · r. r~ J' o-; 

fir,u-::-' :!:· b throt:[h ~8, \-:l', . rt..ii ~~ tl.c ct~sl ! cc~ li::e:;; ~~a·.· the . · lor - ~; of rl'P. 
asy.: to~· ic rel :-_ t :l.v .. s [or ti e: 0! ~ ~-d ~. J: e:r. ~· ::on r ··ci~1.:7'-LYf.(_ r.odc l. \':_h.ic~ c·l' 
a, 1!, ;:,: d 8 ~r c c c . :;.!.lcd i . t2~de ''· Tl :c· <:':c · :2[,C \'!)uc o:: H\." S 0.70 
'-11<.! tb e ~.t;:~: ::;:.J: rJ dt :Vi.< !ticr. ·. :.::s ().15. 'j'l·,c: a-_·e: • · ~~c ·,:·1lu <.: of G \·:c..: s 0. 77, 
\dth n ~·L:or. c~.-. -:.·d (lc;i<·d .(·!1 of (J.:.:/.. I'or ~~ feH c ::~ ·: ; , tL ~r c ,.~;·[: 

SO J::; •~J-. s;: ;: LtCL :i:: th.: ··at.t tl1.,t lH: !i<: ] ; : ;C~ CCJ ulG •. 0t~ be C' .• V• ~l .l. d·,e:c1. 

Tl !" !3t· :·i.li:~ h ljn :.:. j n ::i gur. :: s P, t!-:r{•\ · ~- 1 1 58 ·.:e:·e: r.o~dL:i..on cJ h y r·y1: 
!-'o th :-: v~1l ac· s 0 [ 11 , .:.1 , :mJ f. ~'lsl'-~~ Jll t:~·. 1(; '• ;ne or!J :.,: ~ r·J ' 1' :·:lr.J:ltc , 
csp<·'c .i n ll~· for. c:r~ . .::s ·,h e :·t.-. th t: ;b t., "! :·c: c . n;;:!'o e r:: :) l :.· sr<: :tcl·(': ~: :1!· out 
th\:~ Jjne;. \' ·• ]L:c · c f. (: · ~nc !l: .rl:it:lil :::·ly ._; -~[Cc.:uJ t t -:-: cct:t~ nlin ~ j · , · .:ll!s .:· 
sr:all cl 1:-111 ;'C . ·n :..~ : c .·lo1, e: , .~ . .-/ , n· .:n ti : · po~:-f.t~0:1 uf the l-i ne t: !r Ot! f:d 
the pJ o tL(; d poL1t ~ 1.:0 ~1 1 ·c.:~.: t!' in l::n' e cl .:-: :l;·. e:~; o: tb:: v..:lt:c L >l" a. 

Fo1· 3 ll tl ·.:-· d.:L.J, n'J 1--l _.t ·ion!: \ · C::l"t' r ot.:~d l·c;_, ·: c:i\ -:~lu c~: of •~ o1· 
H <m <' 1 r·e su· c := ;:• d i~ : c:h :n--s<.:. L' 1c !>izc of t!. ~ - t;· c-;.::: or ~11 y of t i; · f ]o, ,. 
p.lr:t~ : (:: f' r:.. Fer tl:c jn ~:. ,- · ; -~: ;! J :-lr t!l ".' , , _.l.(· l'· f: t\:~ics \ : C'r C. <'I'.-!t!C t c J 
at L\·: , r r ;)?"P. c1i :: r!: :: ~·· : r · .~ , :~ :-~ (l 'IL i :; t<..: :~:: lli;tr. :·.r-- , -..:.!.it d:S::cll:: !" ; jn r: • 
. "., :· :? cn ,,l c, iH: ~~~ • ... ,· t d . l:1 :1.l di.tit• ·: , t! . ~· tn ' r. : J l : ." ~l :l vicl· .:::. int1j-
c:~t( · l ,:,· \ · .--: } ··L :, ,),- C: , /! , u.1 •J : , of t ii ~: ~ ·! -. li.: J' :.; il.f, cj0u<: did lt •i . S LC'Ii 

to <!, i'~ r. c - ~ ··: : l:( · J· t !1.::· eli ;. ,- ; · ! r) ~C ,.·:1:-- c ::l s t:: ;ll: Cll' \.' .1! ; chlt: f,it: ~; 

~y!;l • · Jtic Ltl l· :,Jo .1;: the ch .2. ~i !L· t. 



For the tir.c-of-travel da::a, the r,cometri.c pro perties of the 
ch<tnnel, tl~C' ~;lope, nnd the hydrauljc data c ,n pjled in t.Jble 2 orE: 

neithe r cor::pJete nor ve:ry accurate. This perl1~ps is the rc::1son \·.rhy 
rclat ions lH:t\·.'CCn a. II, anc.l e .1nd the hydrauU c p<lrt1;:;cters coulc not 
be cstablj ' lt (d . In ar.y event, it is o pp:!rcnt that the va ]ue of 
time-of-tr:-tvcl ~tudi('s \o:o ~ld he ~re2tly incr e<1 s ec! if cot·. >lctc hyclroulic 
data and co::-~p lL"te c oncentration-t ine c11rvcs for four or t.:orc c:-:-o s s 
sections c..lo;..rn str~zr. of the injection site wer~..: oh t" incd for every study. 
Also, it secns likeJy tl!<Jt nuch of the clata conpi l L"d hcr c c<::mnot h e 
used to identify the P:c:ch:mi.sr. $ ·iti \·c.lvcd .in the dj ~ r: c•r s i on procc: ~s or 
to t es t t\-.'o or three ciir.:ension:-! 1 r.:uc1e:ls or the .. ore itJvc,J\·<:d r .:> ~tin;:: 

r.1oJcls be<.:<1u ·e t he c!nta are r.ot .suf fj cicntly dct~ti]cd. J rob<tbly, further 
adva nces in dispersion thl.!ory \ :i.J 1 requ ire Ccr<.:fully d esiL"1Crl field 
cxperi~ent~ to collect the ncc es~nry data. 

Tables 3 and 4 provide inforr.:nt ion for prelirrinary c~a]uat ion of 
\.'h c thcr or P.Ot an O?en-<.:h.:mnel Gi spc r!;ion test re spor,dcd occording to 
Fickio.n th eory. Th~ criteria for Ficki~:1 re ::: pc ;•sc \.:ere a cc•n=->tcmt 
co-:;.vc:cth• · v c locit. ~t , c or,ccntrat i o n \·:nL.!nce in~. rca~jnP, lin n ·1rly \dt:t t· i n e 
(O.l; < J! < 0.6 i:a!:; ar~~ .itrar.ily ~e::]c!ctecJ), and the ::.axlr:.ui 0:1 cr•tr~t:io•. 

attc:nuo tin r w.!.th t! c rc;ua r c root c.: ti r.:c (0.~ < 3 < 0.6). Tl)e C.J:.-;c ~· 

thnt <.1~- r~ on ;:: tr.:,teJ non-ficl:. ;_~n ber, .-!\·lor ":e re r.r oupe:c it!~ o u :o cau: ro!"i. c:- : 
unifor r. diEcl1,1 r t c , de .cincc.l .JS v ori<: tio:ls of c.li ~:ch .1r p,e o r- less than 20 
percent, ~:1~ n:-~- ·...:x;ifc!:"!:: <li <>~h<::r~: ~·. '. ' i .th ct!~n .. r.: s of rnsc~:!r~e g rP<Jrr: r 
tha1 20 perc c:z t. r::~ c h of t hesc t\ :o c::1 tr!PO r j c c- v:.:l r. f urt her su bd i vicl e -1 
acc c l·din .. to i : ~~e:i . cr t} · P convcct:i \·e \'C· ~ ocitic~ \,·c re cc;t~..-t-.:nt or non­
con ! . t~ · :1t. T.1hle 5 li st c: the ca:.c-~ t!-:<Jt rc!.;pcT:dcd ?.Cco rci i nt; to FicJ·j ; .~ 

tl:l· v·~y , 2:1c! r, ~: oupc' the c.1:.c:s \:itl1 r:0n-Fickion L(J.ii<J\'ior into the at,.:ne 
fou~ co. t c~;.:>ries. 

For sjx c..:ls t•s , th(' c..r.piric~l d.J. L'::! ~p, rce .: . J ' t '.:-n:d. i :- <Jtt:.:~ y \·:ith t h? 
onc-cl .:. r:lensi , r. ~ . l r.~d cl, :mel for t\:l c. :l. <.! ~, , nu G.h e r.~ 17 2tH~ 38, th e r L: i!:> 
e:;:ccllcnt ;: ; ·.r e c: =:-:~nt ' \d th }j emu e nol ~ignifir..:t~~tl:; c}j ffcrent fron 0. 5. 

C:Iscs ?.7 <.nd 28 arc· sturJ~e s c0~: ~ucted -:>11 :1 rc:!ch of the :' ·d l~iYe:r 

in Lo~ .. d!d<:ll ::: . For hoth C<lS CS , tl JC c: i s cb ."lrr . .-:·n<l the r!· o · r,-s ::·c t i o;1.1 l 
area incn., ~!: cd ir-. th(! <'n· .. ·~. tr e:::;. c ~ ~: r.:" tio:-J . !:;0 t!:t.· con'. ·ct h·e vclocit:i s 
\-:ere obout cc ·! ...... L<1t , <.r.cl \ :hl'n :.:i. "' cc>nC h 1.t r;ttio n li:::c-c:u rve:c.; \ :e re: 
co1·rcc.tC'd for tctnl r e:co\•t·:-:,r <>P:J ~h :.n g :ing di~·ck1r;· c , the onc-cl:ir.; ·:1~; ioi::<l 
theory d·"" ~<.: r i.b~~ -: p ;nm:i ;::.-; tely r·!, • d.>sc:rvcu l'cb.:J-.· ·or. 

The> L :lt.:l ff). C2'.f .. 16 , r ifficul t Jh n in \'jr .1) 11i.:l, :: r.r(•C opprm;i-
r.."ltc ly \·:ith th · nc:-chr. •. r.! . io .. · l tl : ~ ory nftC'r <: o1: ·(' c ti0r. f0r incrensin ~: 

di! :ch1l"f',C , l ·u t t.i1e c.o:1 v .: l ive \•C'] •; ..... :;r:,· of th<.! dy c l0ud a l' ;··c:Irs to 
de c rca :>c rl ·, :n :.; t n.~ ;..l::l . 

I,F, 
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Tabl e ~. Di!.pc r ~. ion p:.traz.ctcrs dt:tcn:; i:1CJ Ly s•~j · l:i a l :.ralySl5 . 

Ca s_e ____ Tc:--. t r . : 1 .:_~-----

1 
2 
3 
4 
s 
t, 

7 
8 
9 

10 
11 
12 
13 
1<1 
lS 
1!. 
n 
I f: 
} ~I 

:>0 

Ant·. i c t .r.. Cr t.:ck 
Ant:i : t :1:".1 (ret.·~ 

.r\n(; ct a· Cn:d. 
Ant :. c-t ::"": Cr<"C·k 
f.1J f1 ,': .~ .:> i{i·:cr 
f.~ ,)r. :i-: ;., -:: y t: i ve r 
t-:1•:1:- : : cy i:1 \"cr 
f.!.) r. :> c :.cy L : \·er 
~:on J,·_. c:.- 1.: vc r 
Con 't: ·_, .: lo ··'i: uc C:-!'ck 
Con ~-=~· ~ ! . l :. · :: (! <".·k. 
C<•r: ' <·:: !: : ·:! t :~' Cn: ~: 
(h3 - l ~~ ~ : !.~ e ~l~ C I 

Ch :t :. t::!. -·-.: · 1:•.· c l{i ·;,· r 
S ;, }: ( !" '· ; 
() i f1 "j c :;l t i u:a 

u~~·~~: ~· ~ :;· ~. ~- Crc· (·i. 
1::1;-o:1 /..";'. ."t ·v .o 
cc ~ : ~ ~ - .!; i\·, r 
o .... . . . .. . ' - , ., .... , ....... # • 

· · -: 0 0 . . . ... . . . · · - . 

Ar 1 tc· 1: 1 \ t' r 
1 j ( l ( :: t.;, !. i (" !" 

24 Ta·•. : ;.:.:, ,. ::: H ' r 

?~ 1 :: ! : ~ .: )·· k .:: 1: i n · r 
76 r.,-1.! i : . c- r 
27 1-:cd f-• ; \ (' ~ · 

L!: l :!:d : •: : 
2~• k ( J I i \' 1 

:, ., r .. ~ · i ; j o 1 . ·.· (' r 
:·d !~ :t!· i •.c J i ,_ t.:• r 
.:; :~ S :~l , j • t f; iL' l 
3:l S;,' · i :•<.· 1: : • ·r 
3 i S :- !. ; : :c t: l '.'(' r 

35 ~;i ~ : . i: ~. =: · ; ! !: ivcr 
3" r-: i s <;j :·-- 11 ;• i ;: :n· r 
3"; f.i i . i·. ~ i ; :- · Lh·..: :­

l·.'i nr,_l i ; ~ · 1 n · . • ; ; i · ·~ ,. 
t. i 11 .!,1 I i • : .. ~ !":t I i \· ~ r 

f,l.) (It ;• ; t" l" , . -:-.· :. 

4i l.l il : ~ l. l' i ' t'J" 

'! ! (" • i 'l c 1 C"n·· ;: 

Paral':1ctcrs of 
the rc:l ·· t io:-1 

o2 2ii 
= a: t 

a P. 

0. 09(. 0.69 
.0 :?5:. .(, 8 
.H s .55 
.1!3 " .60 
.0:.' ~ .87 
.325 .S:' 
.llS .ss 
.06 • (.,9 

1.2.2 .57 
.012 1.00 
.0-l'.) .83 
.012:. .~ .. 
.0~3 l. QO 
.037 .73 
.0 7-! .7-1 
. (. :' ·' .112 
. ( . 1 • r 1 

.(; ·; s .S i 

.0-15 .(.~ 

.(I) () IJ 

,.. . '-
• •>J 

.0(.: .t-O 
• (l ;, ~.! · .7'.:-. 
.CJ:-7 . 72 
• (l ( ·2 • 7"'~ . 
.O f. ~ -~~ 
• '2lJ• .! •. , 

.lC .57 

.1(0 . !.!) 

. C:.' 5:. .c.:; 

.~ s .(.:, 

.o -~ r. s .w 

.I.(· .1.7 

.0 ·~~ :, .S :\ 

.02 :: ., .c. :: 

. o:;' j .. ~ • r.t . 

.OJ "!"/ .~9 

49 

P::t a r.: ctcr of 
the rel a tion 

c -B .. t 
r::a x p 

-s ---------
0. 89 

. so 

.60 

.GG 
l. 00 

.68 

.75 

.53 

.f.t> 

.93 

. 85 
l.OS 
}.()-! 

.i(i 

.f-7 

.58 

.52 

.80 

.~7 

.71< 

.GZ. 

.~s 

.58 

.(() 

• ~3 . , .:_ 

. !,5 

. ~. :; 

.iO 
• ~1 

-~~ 
l. 3S 

.s~ . (.() 

.( . 

.!-I :! 
). ].t 



Par ., r.-c tcrs of Parar:tcte:r of 
the rcla t io11 the rc 1 a t i :'1 
c2 = a t? ii c . t -e 

Ca_.; c Tl.·S t 1-:c- a::~ 
t 

P. 
max .r g_ - ~ -- - - - -

4l row~)} f- i ve r .1 .61 1.00 
44 Cli r. ch Ri .-c r .cs .81 1.12 
45 Coppc· r Cree ~ .04 .60 .97 
46 Cli n ,-h P. ive r .0·11 .78 
47 Co -:' 1c lla C: ::; :al .002S .9j 
.(8 Coa c:.c ! l a (;,~l:l t .0~(, .66 .8S 
49 Cl i !!Ch k i vc r .037 .92 
so (Op j>C f ( !'"-d. .Jl .~8 l.G9 
51 His~c ~ :i l'.ivcr .06 .72 .83 

50 

I l . 



\11 ,_ 

T.1~le S. St!r-.:::;~ry o{" cn~cs t:-cupcJ ~c:c:ordir~ to d .i.! J'Ct'!!.on rcs,onsc, U.'\i!Or.nl.t;-' of oisc:h:H·s:e, 01nd c nvcctivc 
vclocitv. 

fic'd::n ~-::'1-f! d : i :m 

'•c.:-:1~ t:t:1~ ;;:-.if:-n Di !> ch:~.:· ~ c.-. !..;,:, -:0.2 
c. ~on-t.: :1 ifc:-::: Discr.:~.:-r,c, >c.:z 

. ·l <:' -:0,6 -.l :-; --J-.:-;,-:-L--------:G-:-.:· ·<l.j' 11 Crot:p lil 

0 .-I ~C<O .G ;: .. rc:_:~:;:::1 nt L'J'! !:_:~ .. :ll.'~t U •l· ~n q::nt 

l() t\ 

i..i 
~HI 
., ": . 

33 
)9 

::·..:::-·, cr of 
C !1 ~ Cs 6 

?c::.:n:o~c 
o! li...e 
t Ot.ll 

• 

(· 

·':' 

9 
10 
:1 
1~ 

11. 
:'~ 
:• j 

.: .. 
~..·. 
I. 7 
.)! 

13 

::;.s 

lR 
J () 
-~ -·' 
37 
40 
41 
l.3 
I, 

43 
:. ') 
50 

..... 

21.6 

5 
7 

19 
J: 
33 
3~ 

45 

7 

13.7 

~!th ~~ ju ~ t:r:'l: :o con5t.l~: disc ~~ =~~ . Ccnvcctivc vcloct:y ~ot co:;~:~ct for c c ~~s 27 a~d 28. 

G !'O~ I ; l 1 \ ' 
·; 1.' 1.,;1 S T :1:1 t 

l 
2 
3 
4 

13 
15 
:!J 
~l 
~~ 

23 .,, . .. 
25 
29 
31 

::. 

27.4 



Tl:c ar.rc c .. cnt hct\-Jcc n the onc-dhlc·n:. .ional tlH:ory .:md the o<1ta 
is c~:cC'll nt for ~car Cr ·l:, Cu5P- 17, dc ~ !:pi tc the: f<1ct that there was 
a t\-:o-fold incrc·~se jn slupe: throur,h tl:c.: .:hort r c·ac.:h (table.: 2). 
Ir.crea ~cd ch.1t ':nl!J rou t;hncs~ ;q>pnrcntly cor.p0ns·,tul for. the ir.crc..-lscd 
s~ ope to n .:l'i n t:1in a con~ t ;: t~ t con vee t :ivc vcloc it y tl: ro:..:gh the reach. 

The c:1ses li;,t('o undc· r g roup I in t2blc.: 5 1 Cld unifom di s charge!£ 
and con :. tant C0I '/(:ctiYc velocities, :md thc·y ar,p n.:!r to w:~ et ti : ~ n·C}ui.re:­
r ;C'n tf; for :1pplicarion of tl {' cmt: -di r.n::ns ior.<.tl t! te:ory. Ho\o.•cvc.-r , the 
rate of chan r:c of conc e:ntr:1t ion v<.triances o r th e: r~te: of nttem..:·h ion 
of pe<1k conccntr~ tions were g reater tl~n prerlic.:t e:d by theory. ,. 

Specific re~a rks &bout so~e of these case s ~ight be helpful in 
intcrpr0tin& the empirical dnta. 

Cn :es 6, 8, and 9: These dn ta ' ~re col 1 c c ted on a 21-1.1i lc (31, b r,) rcac h 
of th e.: ~·~on a c.:~c:.r ~:ivc r u;;st rc:,n of it ~ : confJuc.:nce \·: i th the l'c,Lot:.ac. lhe: 
disclt n ~gc s ~e:re about 100 cf~ (2.8 c 3/s) for case: 9, 300 cfs (3.9 ~3 / s ) 
for c~ :. P. 6, .-;~1cJ 750 cfs (21.1 t:3/s) for cas e 8, .-::v~ re prese:nt flo• .. Js 
e::--:cecd d 95, 70, or.d 35 per-~ · r.t of the tir.:e. Con··e:ctivc v e l ocit ies 
":ere lou, le ss th2n 0. 7 r.1il<.: pC'r hour (1 l ·.til pc; ho::r), Lut ti e re ._.,. ;,:; 
nv cvicicr.cc f L cb.:.: t(:r (:[feet:. fro:n the Potor::2c f iver. c~~:e s 5 '1nd 
7, : ::-.i~!: .:-::.: .:~ -: : : :::~ ~ l. ~ ~!:' (. ·.:;- I~ I 0r: t::'t' i n ) • .:'lrP fr.r ,.,n trp!-: t rC'~m rea~h 

CJf th e ·~ ')r.~c;Jc:,· . ~ vcr tl :-!t o ·crl<:l>S tr.e: reach ior ca~C:s 6, &, ;mel 9 
( s ec t;~t lc 1 ). \' ..;r:i..at:oJ':·: in disch<Jl'(~C' i-.('re 42 ?~o. .... rcen~ for cn~c 5 anci 
3 0 l,e,·cc:"lt [, , .,... c~~ 7. l'or the!.; c fjve: c;;~e s , th· fir s t sRr·plil· f. !lite .is 
n ea r tite crit:ic ;i l lcn::,t i1 <l (.: COr ':i n~· to CCJV t ion 2 0 , so uot r::uch 'vCi £h t 
should b e £1\'2:1 t!,c f:ir s t <.lr!t:<l point:>. 

C.:~; cs 10, 11, ;~ !' u 12: T r."' ~e c.1 scs fo1· Ccnococ h,"':'!~:u e Creel· in !·;~ryl<, nd 

arc r !..pm.·u.· })>· T .'1j' lCJi' and '='a ll ey (1071). Fo r cns c s 10 :1r.d j2, the 
firr.t t\·.'O s ."!'~. pJ :!. £; r.:i -= ::::~ , m;C: for c."'ts · 11, t},c f i rst !->2::1plinr, sit· do 
t• t r · .c ~: t tLl· cl·~ tica'T_ : .. :}:iJ ,g le:nrth critc.:rion c.7 l:'i untion /C. },C.lflS 

~ !ill [ •an , lo'- : ... (• :_ 3 .8 r.1ii ·:; (6.1 km) upst.rc.:1 , of t h~ conflu Lr.r.c of 
C0:1('1 Coc:lw<:~·ul.! Cr c .... k :tn<.l tL ~ l' otc::t:lC J!: iv< ' r, influ r :1c:=!; the fl m · at the 
dc ··.·-:l !.; trC' ,ir.! <' d• of th · n .'ac l!. D.1ta for t.hc d(J·.·-n ~ tl·e: :J:.l s;Jcplin s ~;itc \ ·:'-•rf• 

n t cor. sid e rc:d jn c~Ui.!nl:i l !~ cor.\'Ccti\c \' · l0ci~i c· ~~ fur C<lse.~ 10, Jl, ·md 12. 

C~ ... c~ 3.J <'t~c 37: Thr.. :r...: en . c.· , for rcncl :c::-. of the ~:·s ci ~; .... ip 1 i T!iver, 
;ne i'!1 l.1L· · n ·c·c ivc vr tr.1 ~ ition pc 1·iod for · ... !,.ic.::il the on c: -{}L. e:n·:. ion .~l 

r.c•t!<.·l i~· n ·t '-!J ; li ·.-,t,J , r ·or l in::; ::-c. l'i ·;c..: hcr (1 S'73a ). 

C. . ;. t-.!'. 12, 43, .! r.d 47: 1\ co:-· ;> ] ·c d ·scription cf :..h· ~ e r ,,c:l ,~ s is r.ivc:1 
L) r:N] i r y :n llc<!l.·t·ick ( J S7CJ ). Onl y the l.IGt t· . .-.-~ ~.itc~; ;n . ..... c 47 
L'• <. : L th · J ~ ix · ' r. :~ lcll '-'· h r i l C' rh'n cf cqu.;ti on 20. 

c~ .. · · 51: Tli . f'r !.i t ;.ar.tpl~ng ! :j te J j d r ot rn ct tl · L!r.d xin r,l"~ n.Lh 

Cl j t_ jon of Cjt: ·AUC•ll 0. A <I t ; ilc·d dercripti c.. :: of this ~al:<~Y is 
g : v · n by :at :' : 1 ."1 w r I , ' t I ; : 1 !; (J 9 7 0) • 

52 
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Croup II of table 5 cc,n!>i!>t., of 10 c:; ~ ; C! S, o r 20 percr·nt of the 
total, 'l.:ith vpproxi;~! :ttcly cor.st .lr.t ciischar~e, bu:: with l'r•n-con:.t."lnt 
convrctiv velocitic~. 

Ca!;e lR: Tld · C;tSC ~hO\-.'S ;'!ppro:: i T! · ~ te <Jr: r c·~r. ,ent l.ritlt the CIH:-<.liTrJ(.nsion;!l 
ll!od~l, e>.~~·rt in t!1c: conv ·ctivc vc~locity. 

Co ~ c 30: Sites 2 <j P<.l lt corrPspond to ~5tC! s 1 <..n tl. 2 fo=- ca~;c 31. 
Con\•r-ctivc v~locitie~ V.Jrir.: d apj1rcci<lh1y at tlH~ l0\ :e1.· flo·.1 of ens!: JO, 
but for c :• ~ c 31 at his:. h~r cil:-;ck: l·r c s, ti.~: (Onvccti•·C! v t:: l ocity \-;as 
appro;.:ir.:.1tcly const~ t i•l thrcn.:{;h the up s ln.;a Rlt urile:s (135.2 krr1) uf tl c 
rcr~.ch. 

Case 3(.: ThP. crith:ol mixins le::1 0 th of c Ju a tion 20 \-::..>.£ not r: : e~. 

Casc s 1, 0 , !!], 1,1., '•f., 48, '•9, ~r1d ~0: f. uc s cript'on of !:hf'!>c rc· .::.c h e: s 
anc~ CO. :j) l ·te bil .:> lC u~t<:! ar0. r,i .• .n by Ccdfr y ~nd rre:c:E:r ir::J.: (1970). 
Ca::cs 1,0, 1,5, .1nd 50 ; ~ r f o r Lh•.; ~;: . :-. c r c a c i. of Cor-P r Creek, \o:i::h e n . r.; 

40 ;m~ JG ut 1 C ·l di ~ C~i ': Tl : c :- o f 'bC1 llt 60 cf~; (2 m3h;) l'!ft G Cet S <~ 1,5 t!t 

a hj0! t·.: .. di s c l1~r ~e of 2 ' 0 c[!; (i. 9 : ~.3 / ). forth(' h i s h c: ; 1 m - ·un) !" cr~ . : 
~i£char r ~. ~ , ti e c o n\' :c t:i\·e v ·) (..:-i ty ...... os cc::1 s t ont, but for t r.e 10\,'L:r 
disch;:n ~ · s . it \·:os r·ol. 

Grc-;.:;·.s r~r ;J f : c.; IV of tal>l _ ~ r< ·!HE:!':C:lt c."l:_·e ~ \·:jth 11C~1-ur.ifor~ 
dis~l1 :l r f. e , \ :l1c rc ti; C' o:1c-~j .. : c~ t~! si r) n t!l diffu !--;ior, !?q t.l n t:ic..l ·al cor. s i t2 c-rc:d jL1 

this s !.. t.dy is not ,'! rrllic~b)c. T! 1.,. cn e·-cih; ·n ., .tcn cl!tt .: Lj L' n cun L-c-
opplic~ !:o ur.'; t'·.:J c y c.·!.· 1 on-uJ·~i: u r: :: (:!. c v: ~. f or c rt~in ~; ) ~ci ;.ll c <:se , s w ·h 
a•_, (' . ,t U < I !'i ~ , , [] ' \ S , \·; ): C't:\· ti: t;:" ' !'<·a c-; lid •e.: lo c·~· y ·.~r y " YSt r.::-.o t i c<;lly \· .. i th 
po s it:ion o r l ·. h ~r \.! Y. ;u. ·: t} .,r i u :-:<.' :ior. :-; (. .J.ly of ti::· c, n nd nu r:-. ~: ::lc : l 

:r 
r,1o c.! c U . n ·: t e c l. i1 i ' 11 :~ 

ar l? not :lv -d ] : h-te. 
of thi.- ::-q ~ rt, b tt 
a basi~ for tc ~ tin ~ 

r. .-n b e ::: r· 1 ll )~· '.: to n i P. _,' c .. s c~: \·: P. r c ;•n <.. lyU c ::> o }utio r.c:­

t\ oif'(",.: . ; :; · ~ ·:1 a: ti l (;C"'(; c>: t c. :, ) ., . . i s UC: ) ' Ot: tl t.l 2 ~cu re: 

t llC (l ( 1 -'J d .: ~ for (, Cul t;-, . ; 1] J ~ r,r~ J T ~! lO tll t! Jl rO\' i : .. ~ 
··vee of th·::;c: r. Ol:'e co; ·p lc:: Ci~ ; pf · J" ~ ion l~: Cl . ) s. 

TL-· l or: tl r i tl :-. ~c: 1 ~ 1 i l ·, ~ f~ 5n f j gu r s 8 thr0u g l ) S Lc:rl · to r· :-;pL~ s lzc 

rc:nd: . , l 11 1t ' t · : ~ ./ 1 c u :: :.;J ~~; ; : ~ ; l:c :IL' s · it ol :..;cu~·c:. tll(· :: ~;" . ptot i 
l. c h.1vi n 1' o f t l < ~ cL LJ n ··ttl jt ,:, • i ;:!: t"' c : .iu 1 y tl. c d :. t C'l. olnt ~ ~:r~y in tilt:> 
r~ i: :l n~ : p~ · c :;.;. 1 ~"!1! · , a l' 1"": :, ~ h ... \' ;.1r j :: u<t' g rcA·s 1.: ~ nonl:i n·· ~r r ·1. :-t ; n 
\.t l th U 1·.:: f o . , -:~ n;,· <· l 1!0 C' ~ ·· : t rv:: t . n~, it n.l: :o i s c1 •;tr Ll :..! t: fvr ~:o .t ' 

of tl r<• c~ .; L :l , t·IK : :r j; l n ~ · r ::- u \: ~; in .:n <1fJi rc. ~ : . i r - :) L c Jj: . ~ ~ r rcJ ;, t 'o;1 ,,.]til 

t ) ! ~ (' tl r• t f,h :lt 1 • .. :-: l l .l rt of tl : • l' L:.- . l:h. C::: :; . 37, r l t:::-:: . n jl] (· ~ !,h e;•.·.' :- i1 i1 

:tpr ro: :~ r. . l t.t • l i t~ ·.11' r. r n : ·h . [ \' :: J· j : t • . L. \:i lr t ' :!r (! ! . , . Lh L! S l tbt• L d :•t :t 

po5 !1 . 
po i :it :.: 

20) j !_i 

:1: d 0 1 ,}: \. 1 ; ' C: 1~ l' ;' ! ·j ,) I • • 1 ( '!I \; .J l i q : \Jitlt ~/ ' f - ft•r t·h (' J ;. :-: t ~ ~·.' ' ' 
·-.·c .1 t· ~ l· . u : : h f ! . ~ p,-, \· , .· ·: , :t_ C,ll di n ,: t· c: Fi.: ; c ~ tt ' l ·~; ct· i · ~ r ~ · · n (t~ CJ l: :-:t .ic n 

in tL(.• : •l1V c.· Li' ' · r~ r j ( l , : ' lrl· cn: ::l tl tl ! ~ tll . .i ~t: r, ·;•C'h. (t~l:c-r cn~· es 
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thrlt ~r o \1 <1 rou f h)y linc: a r tro•..:th of varian c e> th r o u ;:h pc~ rt of the 
ranr. · of d:lLl .:n ~.: c .~ c s 2, ), !,, 6, 8, 15, 18, 20, i!nd 26. Fur ~t 
lr>~ - ~ ~ : (ll'~ of th :0(: C<l C:: •f;, t! o ' onc-cJinc n ~ iOll:ll C .!. f fu ~; :ion C:f'J LJ,1 ti o n 
;tj)pc·. r~; to <Ic·. c r ; Lc c~p;>ro:d r. . 1 t c ly th e· mixl:11 ; pro -::: e: ss ~·J c: n tr.ou ~h the 
c o nvc·ctiv .. : \" 1 ·1. c ltl · ~or the: <!i s cl :a rr: c ~-; nn: not str )r. tly c:on ~; t :"! nt 

nlon~~ th o:! rc .:1.:!1. 

1\:o o ther [ C' t !t ral <l !:p c.t :. of the d ; L! ar c of )ntcr-c ~; t. F:ir ·· t, 
it e n ~ he sho· .. . l t! :; :: a ll tl ~ e: no;: icnt~ · o[ Cf'JU:1tjon 1 2 c:-: i~ t, ar.cJ t.: l: :J t t:h c 
sl'. C'' .. l~c ~·~; of t h· co c:cntr.1 tiu -t ililC curve s ut! L · v cs f o!:' ]on <• tj n•r:s .1s 
1/1 t . or 1/•·r-;::- . Co n 4 · CCJU Cl~ t Jy , the th - ~ o:- ; tlc n l c o :1:.:e:r;t r .1 ti on - tltt!e 
cur'.' (;:~ !-> l1o ul. c! •lf' !1J:O<l c !• nsy~ p to t jc n lly n C: a u s., i.'ln d~.· t r-ibu t ion. 

llo·.·: '\'C!', th P. ~ .J t <: )n l~!Llc> 1 ind :ic:n t · t ll~ t· for r. m ·e C·:1:>t:!s the ~ kc:.-:n e sc.; 

a p p r o :t c h 0 s :; c o :1 s t :. t: t v a 1 u e • J n ;, t c .:1 u o f ..-, p p r o ,, c 1. i n ~~ t h t. Gnu s s j [! !1 

c!i!':tdhuUon, s .:-.c of the c or:cc-ntr.:U 0 n c ur \'e., for (;Z2~plc, ca f.L!$ 16, 
38, J9, and 51, !::>l!o\: n rnnrk<:d and per;,i s t ·nt n s y:: .. "::ctry . 

Second, th..: J·r· :i s n0 con· )ncin r, cvlc C'rt ce in th e: e :::p:ir:ic :~ 1 u a l ~ thelt 
th~ t ! i:·: i ;, ~ J<:t ~ < , tl. o f cqu~ tion 20 or tl e U :.: • sc .:.~ l e o f E::fjU ."i t. jc, n ~~ 0 is a 
buf f ic :Ic.nt crit c. r ion to cl.1 ~:~d f y thC' d :i~ I e; n ; :ion p ro~ css s o f <t t as g ro . th 
of t~tc v n r ian c c or ~t tenu .Jt i n ; 1 of th e.: p ·n l: c or: c e ntr ;Hio:L i f. c-oncc:u, .: ~ cl. 

/.ctu:,l l y , tl: c .. i ~·::i ~ l c r- :--.th c. :·jt c r icn i;, ;,o~1 ·d :<"J t ~ :· id. tr .: ry, <1iJ d tl: c rc 
arc p c.!:·< ~ i J i t i r s f o r -v. i uc U(: ·L. t ticn ~; f : fl :l CCJl!~ tj c, n 2 r) . If tit .:· f ull 
c!:.::;::-: cl. ~ :· J. ~ :_ ~ ~ : :_ !-:-1 · t J, ;: ;·, 1 ·, L- l ~- \·: i J ~ !. l s u :~t.:J j ., L:t.:uw ~ l_ ulJ 2G, L~t '- a.t i / .. ~., ~;­

lu:~:t l. :. :; in ~.-c. . :. ··c0 uy ~ f n c~ o r oft, [!n d :i f r,/n:J :·: =/ 0. 23 , the .>:-: l n g 
len~: Ll• j :. h .:: r. : · r· . ~ .:! c e orc!ln;--.1;" . \ 'nlu C' ;. < f l ~ _,/DU :'= Lave lH.·t.~ n ob!:; c-rv ·d t o 
r:! n;~ l' fr !i :~ 'hct.: : 0 .1 to 1. / ( F i ~;cl:e t·, 1~1/ 3 Y, 'v:i th t ; ~ ~ l. i ;) wr v <:du · 
a s !" o Ct ;;'J t e:d , _. 1. t h r.. ·.Jn u C' r:i n e :J l\; r.1l c hn r i t ~-: i.s . Ob\ l 0~ s ly, n:o r c in !' o rr..3 t io:1 
on tr.~nc: 'r •r:.; r> r.:b : · n , -;-.~ould he o[ ·con ~id rr .:: b .l e vahP in :n~ e rpr .tir.(~ 

U."' C. .~, ·. ' l i~ t .:~ }) ] =-' nn e! 2, h c-c.1t!SC th r n r·n-l:i nc•: r tr er, c!!::> )n tl.c· i nc rc .:;!> ~ 

of v ;.;i. .n .: : r:: y .·L .J; J y rcLic~ c t t he! c· o i J '..:C' ~ti ve pc·r :;. ·::of .. r.c prc,c c·~ : :; f or· 
.a uy C1 ~ ti · ~- • .. : >::.c l· ·: : l t.i.v t ~ .. - . nf ort :1n :n (·ly, th e: t..o.: r-cli:t b]l.! cJ ;~ t ~ , case!.; Lf0 

t! :r v ;)1 ~: , .:1ll sho\: s y~~ t<.: 1 t ·c: clc.\'i · L LC·!tS fr0 .. t he: on c; - d~mc.;i.l :'::i or.:t 1 t! H.' o~·y , 

tut i i' tl e: iTi i zi : : ~ ~ L::! :lf~ tit e :: lu~ ~:f; o·.·n!·.tl" ;in b y a r.:~c t o r of 4 or l'D l'C o· c: ~ 

t he v n luc!:.: r, i ... 1 :i:1 t ;; ' l e 1, ;.11 of th '!-: d<l t .J u0ulc l ·C' :in the c ~ nv c: i vc 
pcd c.t . On t !. o t i:c. r ku:< t , f .. n::t :1 pr nct ~ c: : l V'· n o : \'l . \·: , jf the C C )­

v~ ·c tiv e i nfJ u ~ :~ c L· •: x tc· .cs c.! c \" 'I ~ r ·.: :·l i :uc h Ltrt l: ··:- r· J~ :.1 ·. t !t · 1 n:··. r. ll r- h· ··n 
b :i (•(j u .1 U n 20, ~~ "" en ! ·-cl ·i < t. :. j·)~. 1 r.: o d(' l i s r. ot 1.:i!. dy ru be of J..u c h 
\ <ll '' .:':t u ·· · t l:· <! i !; l'e;n:.1r.L •. : 1 1 J h e co; :p etl'ly · ,: .. of th r~ r ' :l Ch of 
i ntC'r .:.t b•" f r !..i :L !lt~.,;ory : q . jl ~i - ~ . O J ujol'~: Jy, : h0r . i. ;i n(·c d f o r s o: =1 c 

<1 1· ·ft! ] cl~.: l · I · i 11 c: Uw c•:: t. · n t o f t i•L· Cf1 1\\' l'Cti\'• ! p • rio :~ 

<1 id l h 
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SL'!-!!-:AT~Y MW CCJ~:CU.JS J 0!\S 

I~ongitucLn , ] ui ~ p r[..jon proc t' .. CE'S in rivc>rs often <.tr(~ described 
by a onc-di menr · ion2~. FickLm-t\'pe '~ifft:sioP. cc;u:-,r· ion (<::CJ. 3). 't lv•or<=tic­
nlly, the clot.:ri of ~ -; spers~nt rJwuJd be cc.nvc·ct c;d <!lone the ch il nr,c: l <.it 
a CC'nst:mt. Vl:locity, tl ~e pc~k conc 0ntr.:1 t i01~ of t!:c: di_c:- r ·r f:,""'r: t ~hould 

att .nu3tC? \·:ith the squi1re root r-'[ tl r.c , .:1ml tile variance; of LiH: concen­
tr."ltion ,Ustril)\ltion, \-:!dch is :1 norn;d dif:tributic•n vdth rc 5pc:c t to 
positio:-1 ~long the ch.J!1ncl at <lny £l\en ti!.1(: , sho11ld incr-\.: <.tsc Une<nly 
\.ll l h t j r:.c: . 

' Fifty-0nc· sP.ts of field dnta fror:! dis:)( ·n; :ion and front ti . .-~ -of-tJ.vel 
studies \ -:t:rC! coD. ;->ilcd m~d \JC:rc ~n2 Jyzc:d grar•l1i.c::11Jy ( ~if.. S . 8 through 58) 
by plott in~ t~e di..t:m c c frotl the injc::ctir.n ~i. tc ~ L<Ji 1: ; ~ the ti :e to 
centroid <::nd tir-:c t o r~ : <J k co;~cc:n t rot ivn, th~ pc:.::ll: concctt r.,tion ag2:i.nst 
the tiJ!'lC to pc.:d:, and t!1c v~ d.:wc~ of ti!C: cnnrentrati on ciist :-iLt:tio:1 
ag.:d::~t th~ ti r::2 to cc:1troicL 1!-.c- co:.:r lc!U: h2. ;ic c .::! ta ~~re C:t'! .~?U -·d h~ 

tl c t:1Llc ~ DJ 1' jn the ~J : pendi~. 

Of t he JJ c<::~ :e:s co:l;.ic! r:rcd , 21 <: <· <-;es h ::~d :tl::.o .· t c c; J ' .:> t;:r~t c!i!-ci ·· r . c> 

nr.c.! 24 C iJ~:('S h .J d V.Jr i:: r. ·c ,p:, in ci. ~ .- l · oi·~e :· n·· ~ r- t!. · n ?0 p_rc<=nt. For 17 
C.:l . ; .·. , th(· JL dnrg£· ~- · · ' r ie:i Jcs r; ti 1<1 n 20 J<"! rcl ·r,:: · 01 ~: c ;:v -:> c ti ·(; vej ocit ·ics 
\-.'\.·r · c"":?pr , ; :-; ~_ l :u -- }y C 0 :~ ~~ t~r.t . ()_: t.:-.C!.'; ""' 17 C~~·c :. , :!.5 C7f<: ;:r ~" !~ C·'?t t:IH· 
r,cn c r<1l T'.:>c; uir :: . ~r. t s Lo1· \.'1: :.c:1 til ·· 0nc-di ::c · r.~ ; ic•n. 1 U:e:0 r y sb:H: 1 :1 ~q·; , J y . 
ro:-- t\-i 0 c.:;.-; '-= s, "it ;r_ cr s 35 .:11 :d 37 f r th2 ~: · .. si~;~; lrr·i P.i .r ·-r, u ,., lcn ~. tlls 

of the; r •: •clH: S are r;110 tcr t:1 . n t L · r.;i;.: :i n~ J cnr,th crite:r ic :1 c.£ cclu.: ::i,)n 2C . 

Tl-JO cr.:;c~;, co~· J 1 [(Jl" P,e.~ r C ed: .3::1, c :.r:c 38 for t!: c: 1~ i nt1/~i ~:h r·n: 
T: j_\·c:-, · · ~ !'C;e \'Cr)' :ell \:~tlJ rJ C r. r·-d .. -J ' l'SiOl J~ d t .v'):: y , : J.•l c.;<-e. 39 for 
t-h \:i .rl/i i :: l ~n r· . . F.i ·n?~ .""!~ !' c c · s i !p :. r:l;.: L : ::~ . cl ) \ ; jth tl,C! th e or:,· . ;. nu· .: ~ ; ·- r o[ 
{l~i. ~· r c ;·~c~: \-: ..i. t !l n c :1-1 1 : ;[c,rn eli : - · i 1 :n · ~c or 1 o. 1 - con ~.t• r.t co1:v .ct ·:vc \ e J~~ ~ii.ic;, 

ag Y" c:e ,.,r,prco>;i r.:a te:ly 'd ~li the t1 :c.(,:· ··. 

For r;; .n~· of tLc: ·~ sr>s , the \'.lrJ .:m c e of th :· COi~C r:tr.1ti0r. r:·c-,\-.'S i:·.o rc 
r[:pid l .. .' <:1--. r; tb · fo~ ·J·. ·r • tH'(:ntr~ti.c· :1 ;_ ~U - 1.' . 1 ~, L<_· :~ mcH· l'~j)i<JJ y t km pr cci ·~- c' 
hy t; onc. : -c~j' : c • r:~ion ;l ] r. c·J. l n :- •}. .:tion . th\.: c. .. ~!':i.rir::.l c! ::L~ St!~,· .C' ~: t tha t 
fr :r ~. , r> ·'f lil ·-· c- .-. ! c~ , t~·-- c c n cc·n :.r<! t.i c. rn i.:.; ~ ihl:t i.~.;n!:; ;;re 11 t G~u :; !;.i ,m 

". · th n· ~; p r c t. 1 , : < • :_~ Jt · . :1 .:;ln::r: l :tc cl:arn l, <11~ ( 1 t k 1t ti1 y d :-.ot u~ncl to 
he- · ~: .. C: :• t.; :;~:!; n '-'ilh · nc.. Ct!:;i:H·. ti:r '.: . 

1. Tt: :· t:-: f cL t n e·l•'l,it clt::l!:l)' tih· J·r ;' l.rtic;, of .1 on"-
di r · 1~. j n : ] 1 ; · ,:i .;t.- t Y. Jll v c: :!·. A r~u :: . 1: r cf otl : ·r. c..~: ~ r.~ ~lf~rc 

<~rpr n: : i r:. ! t ·Jy , _,j t"!l til .:! th. -, ·/ · 

.ss 



2. For <J bout h .1lf of thf! ~tud:i ;. , tho c on . c·c tj ·· veloc :it_,- f 
the t r.•cc- r clCJud ~.;,: ~ cons t:m t:. Fur r .. . 1n :.· c<.. :;c.·~~ s tlH ~ conv oc t j ·c ·.rr·loc ;_ t y,_ , 
U(t), c o uld he dc ~c riLcu ~!; ..1 ~~. t : pJ c pO\·:cr funct1 on of U r. e: , U( : ) = r L. • • 

3. For l i1n ny C3scs, tltc: pv .a l: concen r :. t:ion of the d:i sj"lc r s.,~ t 

att cn"J,:>t r•c! .:J('COrc:ing to the~ a··-·1 t' iCo:l C' •. , ,.,z · c- t-0, dlf.::rc f._> 0. ), 
' -~ . 

and 3vcr;,~oci 0.77, .:r: cJ th •: v : . rj;·,i!Cc of tlJ-:.! c:on ce ntt. <it':i~~r. dL: tr :ih·J~ic-: 1 

incn~ [l f~cu with t h ·,c ;; (..coni ir tl~ t o the rc-J.;, tion a ~ = =.~.r. 2 .. , 0. t, ~ i:' < J, 

when•. i. <2V· . .r.1gc:.J 0. 70. 

4. Sys tc>T~·-: tt ic ci<:vhl tir·n ~; fro::1 the t hPory !;l•:: ~·. cr;t t'~ !:lt c· :i t i.l' l" (?) 
th(: o::c d.i.mc:n~· io'!"l r: l tl:cory :i ~ 11 ot ~u i.t .Jblc f0~ c!o :, c l lhi:H~ lc.• ::;;i ' <.::.~~;.<ll 

dispc r ~don in J:any l"i "t..: r ~, Ol." (!l) ti . .::• CCJ11 \'t•cti.VC; prr-ie;d CX1C·:":<!: J ", '-JC~ ·, 

lonf:c•r tl:.1n :i ~ r. tt l• raJ ly suppo~;c-.:! . ln eit h e r cvc:t, lt '-.'Pc]d sc,.,rl 
ir port :n·.t to c ot~ <' uct ~cr·c c.:nrcful f~clr c>:pc·rit =-!:.. nt s to d "•t en.:ir. ~· tl.~ 

li:d t.:!t i on s of th e on,~-J :i.r. :on:.ion:tl the :·./ . 
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fJture 8.-0ispcrsion dau for case 1. Antietam Creek. A. Tra\·cl time of the peak and centroid 
o! the tr~ccr cloud, cartesian coordinates. B. Travel t i me of the peak and centroid of the tracer, 
Jor.arithmlc coorJinat~~. C. Ttmc variance of the tracer concentration distribution plotted against 
tilliC to centroid. 0. ~laximurn concentration plotted against time to pcnk. The dashed line indicntcs 
the 5lope !or the relation !or a Fickian process. 
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• Figure 9.Loi~persion data for c~sc 2, Antiet 3m Creek. A. Trav~l tiMe of the pc3k and centroid 
of the tracer cloud. cartesian coordinates. 8. Travet time of the peak ~nd centroid of the tracer, 
lolarithmic coordin~tes. C. Tiffic V3riancc of the tracer conccntr3tion distribution plotted ~cainst 
tiDe to centroid. 1.>. Maximum concentration plott~d against time to peak. The dashed line indicates 
the slope for the relation for a Fick ~ an process. 
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fi£ure 23.-0ispe r sivn data for ca se 16, Difficult Run. A. Travel ti•c of the peak and ccntroi~ 
of the tracer cloud, cartesian coordiuate . 8. Tr3vel time of t ... e peak 3r~ centroid of the tracer, 
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The dashed li;,e indicates the slope for the relation for a Ficki3n process. 
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The dashed line indicates the slope for the rcla:ion for a Fickian process. 

91 



200' 

;} 160 

i 
~ 

110 
..; 

..; 10 u 
~ 
t; 
Q co 

0 

0 

~ JO 

{2 
c 
:; 

1-.. .. 
C> 

~ 
~ 

~ 
> 

.l 

• Pe .. -. 

• Centr;old 

10 10 lO 40 so 60 

TIHE,IN BOORS 

A 

0 

0 

0 

10 

TtHE TO CENTROID, t I IN IIOURS 

c 

0 

70 

. . . 

. 

. 

: . . 

. 
-
-. 
-

100 . 

Ill .... 
...J 

i 
?; 

..; 100 

tj 
~ ... 
Ill 

0 

so 
JO 

10 

ly 

~ 
101-...J 

...J 

Ill) 1-

"' ""' 1-c. 0 

"' ... 
"' < 
C>. 

' :; 

-: 
E 

u 

:r. 
0 
;:: 
~ 
!;. .... 
u 
~ 
0 u 

~ .J 
0>< ''· ~ 

o P~d. 

b. Centroid 

0 

' .... 
' ' 
0 

100 

TU£,JN UUURS 

• 

. . . 

'o... 

. 
JOO 

. 

Til£ TO PUJ:, t IN IIOURS 
p 

D 

1000 

·-. 
. 
-

. 
-

. 
JOOO 

. · figure 43.-Dispersion dat~ for case 36, Mississippi River. A. Travel ti~e of the peak and centroid 
- of the tracer cloud, cartcsion c:>ordin ~•tc s . B. Travel time of the peak and centroid of the tr.Jccr, 

JognrJthmic c?Ordinatcs . C. Time varionce of the tra~cr concentration distrihution plotted against 
time to centroid. 11. f.fa ximum concentration plotted against time to peak. 
1llc dashed line Jndicatf's thC' slope for the relation fo r a Fidd0111 process. 

l. 



:ooo 
200 0 

• Pe ak • /} 

;I •Ccntrvld 
JC.O x ~ / ! i 
JJO 

.,; ~ 

..; 80 
...; 

~ 
100 e ... ~ ., 

40 ;; ... 
"' Q 

0 
0 JO 10 .lO 40 so 60 

liME,IN HOURS 10 10 10\. lOCO 

A \1,·\ TJHE, IN !IOCRS 

• 

7. 
~ 

10 10 
.J J ': 

~ 
;; 
II! 

... w 
"-

~ 
"' -... 
tX 
< c.. 

c - :; 0 

~ 

10 
rot r-, 

.... .. . .. /- u fi '-o, -t> 

~ 
- .... -

/!' . - ::7. '0.. -
~ 

0 -;: 
« ~ 
~ ... 

_," 0 
7. 
1<1 - u 
7. -8 

1 ~ .I 
' 1 10 100 ;< 10 100 1000 

~ Til< TO Cl::STROJD, t IN tl)URS 
~ 

lH£ TO P£AK, 
~ -

t , IN IIOURS p 

c 
D 

Figure 44.- Dispersi on d;.~t::a for case 37, 1-t:ssi:isippi River. A. Travel time of the pe:1k and 
centroid of the tracer clou', cartcsi::an coo:oinates. n. Trnvcl time of the peak and centroid of 
the tracer , lohari th mic coordinates. C. Tim ... varian ce of the tracer concentration di~tributio~ 
pt<>tt<'d a~::ains t time ;,o cen troid. D. f.laximUIIl ('oncentration p l otted a~ainst ti111c to pc;:ak. 
The dashed line indicates the slc-pc for the rclat~on for a Fickinn process. 

93 

,. 
/ . 
I • 

---

/ 

/ 

./ 

... 

... 
/ 



12 

;} 
x a 
~ 

..; 

~ 
~ ... 
"' Q 

0 
., 

200 

100 

"' .... .. 
;; 
!: 
_; 

e 10 
::.-:. 

~ 
Ci 

10 

TIME. IN flOURS 

a 8 
::; 
...J 

;;; 
« 
&:J 
A. 

I'! 
~ ,_ 
:s 

II( 
00 
IE 

u 

i 

~ 
i1 
§ 
5 '· i 

10 

100 

JO 

1 
1 

THO:: ,IN IIOURS 

A 

~ 
5 ;;. 
~ 

.. .. 
t> 

~ 
u 
~ 

~ 
> 

.1 

100 ~ 

I 

0 Total R~coycry 

10 

Tm: TO Cf!rrRDID, I , IN k.;URS 

c 

·-

. 
0 A.l justcJ to Const<W~t Discharee 

10 ' 100 

TJK.. TO I'EAJ:, t , JN OOURS 
P. 

D 

Figure 45.-Dispcrsion data for case 38, Wind!Hi~horn Rivi r. A. Travel time of tho peak and 
centroid of the trac e r clouc..l, cart si an cootdin :.Lt c:- s . B . . Travd time of the peak and ccntroic..l of 
the tracer, lo~n rithm ic coorc..l in a t s. C. Tiwc val'iancc of the tracer concentration distribution 
plotted ogainst time to ccntrvid. D. ~faximu ra conccntr;.tion plotted ar,ainst time to peak. 
The dashed lin~ indicates the slcpc for ~he relation for a f i cki~n yrocess. 

-. 

./ 
/ 

I 

I 
100 



u 200 "1 
0 PC' .:~ k 

0 Ctntrold 
100 

;) 
;: 
~ ~ 
.; x 

?; 

tJ 
~ 

..; 
.... 
~ lj 
0 

~ .... 10 
0 10 20 .1 0 .ao .., 

0 
THE, IN lOURS 

A. 
3 

100 10 

lH~,IN HO URS 

I 

X 

" 
0 10 ::; , 

/ ~ , ;; , , 
..: , , ~ 
0.. 

~ 
,6 

~ / , 
~ , 
0.. , 

o Tota l ltc co\·err 

0 Ad j ust~d t o Con s tant Dis char&e 

c , 
?; 

~ 
, , , 0 , , : <H 

, .. , 
u " C> , , , 

ti , , li ~ , 
;.! 

3 . 1 
, 

/ ~ , 
> / ,-

, ~ u 
:;;-: 

8 

~ 
1 

~ 
1 10 

TJ~ TO r EAl, tp , IN IIOURS 

10\) 

D 

TH~ TO ... EP..'TROIO, t , JN HOURS 

c 

Fiture 46. - Dispers ion da t a for case 39, Wincl/Rir.horn River . A. Travel t ime of the pe.lK and 
centroid of the tr~cer cloud, cartesian coordinates . B. Tr avel tim e of the peak and centro id 
o f the t racer, Jor.orithmic coordin~tcs. C. Ti~c va r iance of the trac er con cen t r at ion d is tr ibu t i on 
p lot t ed ;;gai nst t i~c t o centroid. (). ~laximun concen t rati on p l ott ed 01gai ns t time to peak. 
The ~ashed li ne in<!icat es t he sl ope for t he r e l a t i on .for a Fi cldDn p roces s. 

95 

. I 



' s 
0 f'~nk 

j 
i! 

1 
~ 

..; 

tJ 
~ .... 

0 
0 Puk 

0 (('ntroJd / j 
i 
~ 
..J • 

VI 

Ci "' u 
0 

0 2 l 

TUG:, IN IIOUitS 

A 

~ 

.J~ 
VI 

s 0 

I I 1111 I I I 

.1 
100 

TH£,1N OOU~ 

• 

1-

8 ..... 
~ 

a 10 

"' I<J 
~ .. 

~ 
VI 0 

~ g g 
ex: 

~ u 
i 

H 
• J ~ .. 

t> 

,; : 
~ u 

E 

~ 
> 

7. 
0 
;:: 
~ 
7. 

.OJ e 
8 .1 u 

F· .1 
~! 

10 

~ 
0 

TJM£ TO CIXfROIO, t , IN IIOURS 

c 

Figure 47.-0isper~ion data for case 40, Copper Creek. A. Travel time of the peak and ccnlroid 
of the tracer cloud, cartcsian ccordi natc s. B. Travel ti:ne of the pc:~k and centroid of the tracer, 
Jogadthrnic coordinates. C. Ti me vari;111ce of the tracer concentration cHstribution plott<'d a&ainst 
time to centroid. 0. M~ximum concentration plotted arainst ti ~ o to pe:~k. 
The dashed lino in~icatcs the slop for the relation for a fid:ian process. 

/ 

'. 

/ 

- · -.: 

,/ 
/ 



10 

0 PNk 4 
~ •Peak • b Centroid 

v, 
5: •centroi J ~ 

?; 3 x 
.; ~ 

l .; 

rl tJ :( 
~ t; ~ 

a ., 
0 

0 
0 2 3 4 s 6 

TIHE ,IN IOOk.S 

A 
.1 

.1 10 

TIME. IN t«:lURS ,. • 
,,.; ···--· . 

:: J ~ 
~ .. 

1 B 
« ..., .. "'" 

~ 
.., 
11-1 
;: 

c g 
:; fj ..... x ... ..... 

?; ...... ... .. ... ... ... .. . I .. .... ... ... 
.; ~ .... ,, 
~ UE ..... 
; 

~ >-
t: 

~ 
0 To ta I Jlecove ry 

D Adjusted to Constant Dischu&e 

~ .J 
.1 

.4 . 10 ~ 
10 

TJKE TO CL~~~ID, t. IN UJ'"RS 
TIME TO r'EAJ:, t • IN IIOURS 

~ 
p 

~ D 

Figure 48. -Dispcrs lon datl for case 41. Clinch River. A. Travel tin1e of the peak and centroid 
o( the tr:»ccr cloud, cartesian coordinates. B. Travel ti me of the peak and centroid of the tr;Jccr, 
logarith~ic coordinates. C. Time variance of the tra~cr concentration distribution plotted against 
tiae to centroid. [). ~laximum concentration plott<'d nr,ainst time to peak. 
The dashed line indic01tc~ the slope for the relation for n fickian process. 

91 

I -

· .. 
1 
I I 



6 JO 
• Peel. 0 rcak 
• c~ntroid 'A 

s 
g 
x 

~ 
.J 

x 
~ ?; 

.; 
3 

.; 

.; 

~ 
CJ 

~ 1 ,. 
~ __ _j 10 

0 
0 2 4 6 • 10 12 14 

..; 
~ ... 
~ 
10 

.1 
I I'! I - P I • •- · -

10 100 

TJH!:, IN IIOJRS T1HE,lN I IO:.J~ 

A I 

~ 
u 

~ 10 

..: 0 Total lk cov I)' 
&IJ 

/. 0. 0 Adjusted to Constant , .,.. ... , cu , 
~ 

, ;; , , a , , 0 

c , f) , , x '\ ~ , 
, , ~ , ... , .. , 

C> , 
: 

.; CJfl 
CJ .J 
~ 

lj 

J ~ 
> ;: 

~ 
I B 

0 
7. 

.J 
.01 8 

a. 20 i'j 1 10 100 
~: 

TIME TO CLNTROI D, t, IN IIOURS ~ TJME TO rr:AJ:, t IN IKJURS 
~ 

p 

c. 0 

figure 49.-Dispcrsion dat:~ for case 112, Copper Creek. A. Travel tim e of tht.. peak nnd r.c-ntroid 
of the tr:~ ccr clout!, carte i:ln CO.)rUIIJJtcs. B. Travel ti n1e of the pc:~k :~nd centroid of the tracer, 
Jocarithmic coordinate · . C. Tin.c vari~nce of the tracer concentra tion diHribution plotted ag<linst 
ti111e to centroid. D. ~laximum concentration plotted :I)!:Jinst tim~ to reak. 
The dashed liuc indicat\:S the slope for the relation for u ricldan process • 

.. 



I I II I 

0 rcnk 

A Centroid 

c/ s 
• l'ed:. 

j • C"ntrolJ 
~ • • ...l x i 

~ 
l ~ 

..; ..; 

..; tj 
~ z < < ... 
t,; Vl 

c; ii 

) 

2 ... 6 s 10 11 

TUE•IN !IOUit.S .J 
1 10 

A 
TilE, JN IK>URS 

• 

~· 
~ 10 .0 

B 
4 01! 0 Total Recovery 

w 
'"" ., o Adjusted to Consunt Disch~ree 
11.1 

I ~ g 
c:<: 
u 

?; i 
?; 

H .. 
t> 

= E 

t1 u 

~ 

~ ~ 
> § 

.) l" 
L Ju 20 e 

TIKI: 10 Clt.'ll<O 10 , t . IN IOJRS 8 
c ~ 

i 
100 

TIM!: 10 PEAJ:, tp , IN tK>URS 

D 

Figure SQ .-Di spe rsion data for csse 43, Powell River. A. Tr11vel ti r.1c cf the peak nnd centroid 
of the tracer clout, cartcsi~n coordinates. B. Travel time of the peak and centroid of the tracer, 
Jogarithmir. C"ov--:! " natc~. C. Time varia:\cc of the tra ce r conccntr:ltion distrib:1tion plotted as:ainst 
time to centroid. 0. Maxi~•~ concentration ~lott _ d aga1 nst ti me to peak. 
The dashed line indicates the slope for the relation for a Fickian process. 

99 

100 



10 
l 't• ll l 

i i 
0 

/ s 1:. Centroid 
• Peak 

;J • Centro i d 
A :a 

c ...I 

;: x 
!5 :; 

] .; .; 

..i e 
u 2 ~ 
~ · ... 
Iii ~ 

0 
c::a 

0 .l 
0 2 c 6 a 10 12 10 100 

TIME, I N tOURS 

A 

, . 

4 

.. s-
~ 
:; 

.. .. .. 
..i 
~ 
~ . 1 > 

1 . 10 20 

Tl~~ TO CEJ.'TrolO, t I N ' !OURS 

c 

8 
"-

~ ., 10 
B 
oc 
ILl 
c. 
(I) 
t.:.J 

~ 
u 
0 
ca:: 
u 
;: 
;; 

~ 
E 

u 

~ 
t= 

~ 
;.: 

.1 8 

~ 
.1 

i 

TU:E ,IN flOURS 

• 

0 ~ot~l Recovery 

0 Adjus t ed to Cons tant Ois char ~:e 

... ....... ......... ...... 
................. 0 

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

TU£ TO PEAl, tp , I N flOU RS 

D 

Fi gure 5 1. -0is?c r sion da t a f or ~~se 44 , Cl i nch River . A. Travel ti ~c of the peak and centroid 
o f t he tr~cer clou:l , car t esian coo rdin;~tes . 8 . Travel t i~re of t he pe ak and centroi d o f t he trace r, 
lo~ari thmic coordir.a tc s . C. Ti me variance of the tracer conccn tr~t i on d istribution plotted a~ai nst 
t i•c t o cen t ro i d . [). Hax i mlJ'l\ conc e nt r a t ion plotte d aR a inst 'tim e to pc ;:; k. 
The dashed l i'nc i ndi cates the slop f o r the relation for a Fi ckun process . 

100 

10 



s 

g 
x 1 
~ .. 
..1 

rJ 
?i .... ., 
c; 

.s 
TUE .IN HOURS 

- A 

.2 

.J 

.. 
~ ... 01 

.001~---L--~~~LL~---­
.1 

TINE TO C£NTROID. t • IN t«X.U'S 

c 

t\ ~ x 
?; 

..; 

~ 
~ .... 
Cl) 

Ci 

l.S 2 

' ~ e 

a 
"" w .. 
en 
w 
« 
g 
« 
u x -

10 

• l 
.OS 

100· 

10 

.1 
.oc 

• Puk 
• untroid 

. & 

.1 10 
TIME,IN OOURS 

I 

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

0 Total Recovery 

oAdjusted to Constant Dis<"har&~ 

.I 

TIME TO PEAt. 

D 

t 
p 

IN HOims 
10 

Fleure S2.·Disp~rsion data for case 4S. Copper Creek. A. Travel time of the ~e~k and centroid of 
- - the tracer cloud. cartcsia11 coorcinatcs. B. Travel time of the peak and centroid of the tracer, 

Jogarlthr. i c coordinates. C. Time variance of the tra~er concentration distributlon p!~ttcd against 
ti•c to centroid. 0. H::~ximtr.: concentr~ _ion plotted a~ainst tim«- to peak. 
The dashed line indicates the slope for the relation for a Fickian process. 

101 · 

L • 



4 10 
' ' I ' . I 

A Peak 
~ 0 

A Centroid / .,, ~ 

~ ., x ~ 
~ ~ 
_;2 ~ 

/ tJ ..; 

~ tf :;;. 
~ Q t-
II) 

c 

.s l.S 2 

TIME! iN toURS 
.1 ~ . . 

A .1 

TU£.1N tJOURS 

• 

~ 
• 2 ... 

/I 
u 
;;; 

• I B 
01!: 0 Total Recovuy w 
0. 

II) 0 Adjusted to Constant Dis haree .. !! 
10 

i 
cr: , B . 0 I . ' ' , , 0 0 

" ~ , (I , , ;: 0 
~ .... 0 ~ !; ..... , ..... , ..... ... .. , 

8 .. , . ...... ..... .. .01 K .... 
• ..... .... 

UE '...o 
~ 

1 'o.... ~ t ~ '- It II 

~ 
~ .1 ;: 

> 

·~ Tl~ TO PEAl. t , IN HOURS p 

8 D 

.001 
~ .1 l 

TIME TO CEJ.IltOlD, t tN !tOURS ~ 
c 

Fieurc 53.-0ispersion data for case 46. Clinch River. A. Travel time of the pea~ and centroid 
·· ···or the tr~ccr cloud, cartcsi:m coordinates. B. Travel time of the ,.zak and centroid of tl· '! tracer, 

l~arithm£c coordinates. C. Time variance of the tracer t~nccntration distribution plottc~ ~gainst 
t ! 11c to centroid. D. ~laxi mi.L"II concentration plotted ngainst tiMe ~o peak. 
Tt.e dashed line indicates the s lopo for the r elation for a Fickian process. 

102 

I I.. 

. 

. 

. . 

. 

. 

10 

Ill_ 

. . . 
. 
. 

10 



. •. 

' .. 

;l) 
s: 
~ 
.;2 

~ 
Es 
0 

.001 .. ~. 
"' 

.0001 

0 
A 

, , , 
,' 

pu\. 
c~trolll 

.s 

, , 
, , 

,' 
~ , 

, 
/, , , 

l.!i 

tlME,lN HOt:RS 

A 

/' , , , , 

~ 

r;/ , 

• ~3~---L--L-~~.~~----~-J 

.I 
Tl~ TO C~IROlD, t , IN fiO!JP..S 

c 

2.5 

.1 
.1 lO 

8 TI~,IN IIOURS 
"" 
~ 100 

8 

a 
a: 
"" ... 
tl) 
UJ 

~ 
~ 

, x 0 
:!S JO 

0 
.... ... :f ... 

• ... ... 0 
v ... , 
x· " ... 

I 
.... 

' ' ... 
'o, 

~ 
~ 

.1 10 

i 
TIHE TO PEAJ:, tp , IN lk:>URS 

Fi1ure S4.-Dispersion data for case 47, Coachella Can~l. A. Travel time of the peak ~nd centroid 
oif1e tr3~er cl~ud, c3rtesian coorJinates. 8. Travel time of the peak and ct,troid of the tra~er, 
lor.arithmic coordin:lte!. . C. Time variance of the tracer concentration distr :.bution plotted against 
timo to centroid. 0. ~bximum concentration plotted against time to peak. 
Tho dashed line indicates the slope for tho relation for a Fickian process • 

; 

103 



c 

W'll 
~ x 
~ 
.l 
~ 

(j 

~ 
!! 1 
Q 

.. .. 
0 

.I 

0 Puk 

2 4 6 I 

TIME,IN tiOURS i 

A 

.0001~---L--L-~~~~----~~~~~~ 

.I 

TIMf TO c::r-."11<010, t , IN IIOUIG 

c 

10 

j 
x 
?; 

..; 

~ 
~ .... 
Ill 

Ci 

.1 0 1 10 
THE ,IN OOURS 

I 

.... 
8 
"'-
u 
;;; 
a 

= E 
u 

~-
;:. 
~ 
z 
lj 
:7. 

8 
7: 
~ 
>< 
~ 

.1 

.1 10 

TIME TO rE.U, tp , IN HOURS 

D 

' : Ficure SS.·Dispcrsion d:H:1 for case 48, Co:lc!tclla Canal. A. Trav::l ti111~ of the pc:1k :1nd centroid 
·or tho trilccr cloud, cartcsi ln coordin:ttC's. R. Travt-1 ti.nC' of the oc:1k :md centroid of the tr:1ccr , 
lo&arithNic coordin:1tcs. C. Time vari:1ncc of the tr:1ccr conccntratton distribution plotted :1gaiust 
ti11e to ccntr:lid. D. ~l:txim~"'l conccntr:ltion plotted against ti me to peak. 
Tho dashed line indicates the sJopc for the relation for a Fickian process. 

104 

\ 



4 

!1 • Peak • • Centroid x 3 

~ 
..; 
.; 2 
u 
~ .... ; ., 
0 • 

0 
0 .s I.S 2 2.S 

TIHE • IN t«XJRS 

A 

... 

. I 

~ g 
~ 

... .. 
0 

.; .01 s,• 
~ 

~ 
> 

,001----~--~~~~LU~---L--~~ 
• 1 .• 

TIKi: TO CEf\IROIO, t , JN HO'JRS 

c 

Ill 
!j 
i 
~ 
...; 
,j 

~ .... 
Cl) 

;; 

3 

10 

. 

. 
• I 

Peak 

nHE, I H t«JlJRS 

a 
~ 100 rf-r,r1 r--,--r--y-,r-rl-rT1 ~T""--r-

8 ~ 
"" 
~ 

a 
I1C 

"' Q. 

Cl) 
w 
;: 
a 
5 
i 

~ 

10 

~ 

~ 

0 

8 
~ .............. 

8 

: 
li 

u 

... 

........ 
' .... ....... .... 0 .... .... .... ..... 0 .... ..... ..... 

'o, 

Q Tot•! Recovrry 

c Adjusted to Constant Oischaree 

I I 

ol .I l I 

• 7 .1 
TUE TO PEAl. tp , JN HOUR.«; 

D 

10 

': 

-
. 

-

--
-
. 

. 

. 

. 
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Figure 58. -Dispersion datn for case 51, Missouri River. A. Travel ti me of the pe01k nnd centroid 
of the tracer cloud, cartesi3n coo ~dinates. B. Travel ti me of the peak ~nd cc~tro i d of the trace r, 
log~ritilmic coordinat~s. C. Ti me variance of the tra ce r concentra ti on distribution plotted ag01inst 
ti r~~e to centroid. D. P.la.xi111um conccntr-. ion plotted ngainH ti:nc to pe01k. 
Tho dashed line indicates the slope for the relation for a Fickian process. 
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Case 

r 
2 
5 
4 
s 
6 
7 
8 
9 

10 
11 
12 
13 
1-l 
15 
16 
17 
18 
!9 
20 
21 
22 ,. 
-.> 
2.1 .,­
-;) 

26 
17 
2S 
:9 
30 
31 
32 
33 
3-t 
35 
3() 
37 
3S 
39 

4. 

Test Rca.:h 

Ar.tictazJ Crcei.: 
Anti ~t a::~ Creek 
Antict~ Cree~ Dos e A 
A~ticta~ Cre ek Dose 6 
~t.J noc ac~ R i vc r Su!> rc ach C 
~~~Jcacy H iv~r Subreach D 
Monocacv Ri ve r Sub rc ~ch C 
~!or.ocac~' Ri vcr St:b reach D 
~:;,:1ocac~· ~i \'e r 
Conoco.:!l .. ·a~u.:- Creek 
Conoro~ h c o~ue Cree\ 
Con~c~ ~~ea~ue Creek 
Chat:ahaochec Rive r 
Ch:1 t t :: ~lO,'lche e Rive r 
Salt Crcc4-
Dift"icult Run 
Be :1 :- Cn.·ek 
little ~incy Cree~ 
S.lyO:J ,\r, ,lCOC O 

Co:r.:.te River 
Bayou Bar:holo~cw 
,\::li te Ri\'er 
Ti c;..fau Rive r 
Ta:1 ~ l ? •hoa River 
Tan~ip1ho ~ River 
Red R:\er 
Rcc! Riv~ r 

Pd Rin·r 
Rc:! Ri \'Cr 

Sa~ir.c iUvcr 
Sa~ ir.c Ri •;er 
Sabine Ri.vcr 
SJbinc.' RHcr 
Sabine Ri vcr 
~li ss issip;-- i River 
~lis s t~ ~ ~p?i River 
~liss i~sip?i River 
h'!.n.l/Bishorn River 
h'ind/Bighorn River 

/ ,·' ' \ 

Date of 
StuJ,, 

~t:ty n. 1969 
~l.lr-:h ~-~. 1~70 

At:plst 18, 1970 
Au bust 1 S, 1970 
:'\,1\'l':::l•er 1-l, 1967 
:'\o\·\· :::! ·er i·:. 19tl7 
June ; , 19t-;) 
Jt;:1C 7, !~ t'l ~ 

Sc?tC~~er ~5, 196S 
~~~y 6. 1 gt,g 
s.:rt l':"lher 30, 1969 
Apri 1 30, 1970 
A? ril 20, 1970 
~Ia~ -1, 1971 
Scptc~ber o, 1973 
J une 21, l%8 
~l J y 2: , 196':) 
S c~ tc :::be r 6, 1968 
Jtt:le 15, 19t•9 
s o~ .: ~~c r -l, 1 ~ 68 

Jur.~ 23, 1971 
O.:tobcr :1, lf(,S 
0-::tobc r S, 1963 
r\:•ril 2J, 19o9 
Scp t<.•:::l.> ~r 15, 1969 
r\:n i l ;, lS i l 
r\?:- il 1J, 197 1 
~!::r c h 13, 1;:-2 
J :.mc 12 , 19-: · 
S~ ? :~~~cr 9, 1969 
Fc:, r;.J:.l:'." ~. l9n 
A?r:l 16, 19 72 
Apri l 16, 1~ 7 2 

A;.•ri 1 15 , 19:-2 
S <.• p t~ ::lb er 15, 196S 
~:uch 11, 1% 8 
Au~t:st 7, l %S 
~:ar.:h 21, 1971 
Jlmc 29, 1:)71 

io:1 <-t rc.-our(~at~.-.Sj)e-uscJ. 
Br\ , l\ho..!3I:linc BA; hi, RhoJar.~ ine hi; Au 19&, gold 1o ::.. 

s1u~ at center; 2, slug a: bank; 3, sl\:gs at t:u1tiplc points; 
,,dJth. 

Source of Dispersion n~ta 

Taylor und So l'ey, 1971 
Tay~or a~J So1,cy, 1!li1 
T:t )' 1v:" a nd S~.>llc)', 1971 
Tayl o r anJ Solley, 1971 
Taylor, 1!'70 
Tayl.Jr, 1970 
Taylor, l !l:'l) 
Tay!:>r, 197J 
T.t~·l o r, 19il) 
T:1yior anJ Solley , 1971 
Tayl o r :l l:J S0lll'Y, 197 1 
T a y ! o r an J So 1 1 <' y , 1 9 71 
Un-:1:1~>lis!1l' O file data 
Ur:n:l~ li!' !l t•d file .!:tta 
u ni1ub 1 i s!'.cJ fi 1 e t.l:l t :1 

Ur.pu!.J 1 i s!H:J fi 1~ Ja ta 
Unp t:~llishcd fllc J.tta 

nn::!.> l is!: ,•,l file bta 
llnp:l~· lish•J f i le t.bt:t 
Unm:b li s h•t! file d.lt J. 
t:np l.~l i s ~H~' J f i le , I.Hl 
U:l!'~:~lish ~·,l f i lc c!:tta 
Un~u~,;i:;!: t~ J file c! : 1~3 
Ur. p:1b!i s!1.•..! f ile d:t~:l 

lJ:1pl:bl isl:t:J file c!:JtJ. 
Ur.publisl :cd file <! a ta 
Unp~1b lishcd file dna 
U:l j> ;;~ l:.s ::cJ file .:!:Ita 
Unpc:b l : sl: cd file C.::na 
li t!p:lb li sr.cJ file c!a ta 
U:~publ is l:c J file data 
~I i 11 s , 19; 2 
~li J }:, • 197 2 
~li lls, 1!.1:'2 
Stet>ar , 106i 
Unp~bl shed file data 
Unru~l sheJ file datJ. 
Loo,·han and i·:: l son, 1971 
Lo.,.ha:n and 1\ilson, 1971 

Lcr.~t~ of 
~ c:o~h in 
~li 1l' $ 

18.40 
41.-lS 
lS. ·W 
:':LOS ., ~ 

.1 • .) 

21.0 
=1.3 
~1.0 

21.0 
21 .OS 
1~.3 5 

~ 1 .05 
-17.21 
63.9-l 
32.2 
2.0 
o.S 
-1.55 

23.6 
-1 9 .0 

3.0 
9:.0 
31.0 
SS . J 
SS . . 1 

1:0 . . 
9 9 .J 
9').0 

12-l .O 
-19.6 

130.0 
53.-l 
5.~ 

70.5 
12:' . 2 
lS3.0 
1S3.0 
112.7 
112.7 

R:tnj:;e of 
Ois ~ !\ar~c 
in ~r· =-

J 1-63 
1SO-.!SO 
ss.! .:o 

160- .: .\ 0 
l ~) 0 -: :'0 
:StJ·335 
5~ 5 - 6 5 5 

i20-7 SG 
101\-12-l 
: -11-:so 

91·1 02 
i,Q .W-1 uSO 

J &lO 
-1 95:.1 
8i- : .:; 

33 . b - -ll). 

360- 3:'1 
.tS.6-5$. 
7l.l- :J5.S 

2:' -J O 
1.:s-:s6 
: eo -.\50 

t:- 6 -l v :\ 
: 0 .1- ouo 
122- 3S3 

8130- S:l lO 
-l 930 -o530 
66:.:1- S!\) ::J 
3 S0l) - 5 S~O 

3 ~H ::> ..-.svo 1 

ll O O l) -1~30 0 

1~--17 

:> tl - :?.J .l 
218-33-1 
~.! 0 , 0:>0 

93,000 
241,000 

l9-ll)-2J30 
8230-9000 

Trrc of 
Tracer 

Br' 
!t-\ 

8.\ 
SA 
hT 
B..\ 
:,T 
B:\ 
S\ 
B..\ 
1\'T 
PA 
1\T 
hi 
,·r 
hi 
\
,.,. .. 
hi 
1\T 
hT 
;,T 
i\T 
hT 
hT 
hT 
\IT 
hT 

hT 
\T 
hT 
\•,1 
IIi 
1\"1' 
hi 
B 
hT 
\\'T 
1\T 
hi 

-
r\..'1:-.. : t:l t o f 
Pure 'I f'\~cr Type of 
in Po1~~i ln l ~ction 

1. 0 ~2 
5.-l S 
2.N-l 
3.-l06 
1 . 5 :'.t 
3,.! 06 
.: .t9S 
8.! 75 
-l. OS :' 
~ . .! 06 
3. lJ s 
-l. OS 7 

l ";. 21 
13. 695 

2 . 00·1 
. 052 
.2 22 
. 105 

2. C9:l 
3. 073 
6.:05 
9 . ..:.15 
::. 623 

10 . .l 9-t 
8 .395 

51.6 :) 
38 . 11 
Jv.os­
.: o.os 
l 0 . 1 79 
S•J. 161 
s. 

20 . 
20. 

1..: ~~o . 

~ 00 . 

2-10. 
S.6 
8.15 

:! 

2 

z 

.3 
~ 

-l 
1 
1 
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Ap;>c:-adix A. (co:-at bucd) 

C:lSe T<'st Rt• :h·~ 

.: o Cop ;J"'r Creek 
Jl Clin..:~ R:h·r 
4:? Cop i'"'r Cr<'ck 
43 Po··•d1 Ri \'cr 
.u Cli n..:h Ri\'cr 
45 C<\lj1C r Creek 
J6 Cli:\ ;:!: ~ i vc :-
J 7 Co:1 ..:!1d la C~ al 

JS Colche l1:l C:1n:1l 
49 Cl in ..:h Ri\' ~ r 

50 Coj)pc r Cr~ci.: 

51 ~!isscuri River 

1.~· :~1: th of 
nat c of " ~· Jch in 
Stl: ,ly Source o( Disrcrsi o n D:n ;. ~li 1 CS 

J..:n" 9 , 1 93 ~ C:..>..:l r~y :1:: J r::·cJ\.•rid., 1~:'0 2.5 7 
J un e lv, 1 95 ~ G.) ,! ~·r~·y .1 nJ I' r\.' ..! ~· :· i .: k, 1 :l7 l.l 3 0 (o6 

J ur." IS, 1~))~ CoJt'rcr ;;n ,l r:r.: ,!..:ri..: k , 1~ 70 5.~:: 

J une :?3, 1~59 Go Ji~cy an J F:-c~l'r i ..:~. 19 70 -L.:7 
J 1:ne :?5, 1 95~ Gvdfrc~· .1:1d F r\.· J ,•ri ck , 10 :'1) ol, 13 

J :.:1uny 1.:, 19o0 Go..! frt.'y ~n J FrcJt.' r i.:~ 1970 : .5 7 
F c~ r u:l :')' 9, 1960 GJ~frcy :1nc F:-cJcri..:k, 1 ~70 .3 . G6 
~::l)o 11 ' 1960 GoJfrcr :1~J f rcJ.:ri..:k, 19;0 3.-!l 
~ : :ly 12 . 1% 0 Go ~ frcy a~d FrcJ..: ri..:k, 10 70 3.-!1 
July 12, 1960 Go~frcy and Fr~dc r1c~, 1970 3.66 
Ju:y 14, 1960 Godfrey an d Frederick, 1970 2.57 

Nove::~~cr 13, 196 7 Yotsukura and others, 1970 141.3 

.\r..cun t o f 
~. tn ):C 0 f Pur.:' T ract•r 
Oi~..:har~c Tr j)c of in ::1i.: ro c u:-ics Trpc of 
i r. ..:fs Tra.:cr p('r ft 3 In j e c t iC':l 

- I • , .. ,J Au 1:1S . Cu :' 
3~~. :\;l l:li) • :- .l.l 

35. A~ l~S . G(, .: 4 
1.!0. Aa lSS • :? l,O J 
:: .j() Au ~ ~~ .3;i 
.) ll \). Au l~S • .l .)Q J 

3( 0 J . Au 19~ 3. i 7 4 
SJO . Au I SS 1. so .: 
950. Au 19:) 1. 21 ~ 

18000 Au l:iS .., .... ..... ., 4 
~3. Au l9S .11:? 4 

Ar.lou:1t of 
Pure T:-acer 
in Pou~Js 

31.:!00.-3.!000. l\1' 120 . 
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ANTlfTA,_. CPEE~ 
._.AY 27t 1969 
SAMPLING SITE NlJ~Bf~ 1 
DISTANCE FROM POINT Of INJECTION 
RIVfR DISCHA~Gf 

RECOVEPY RATIO OF TRACtP 
TIME TO CENTMOJ() 
TIMf VA~IANCt 
COEFFICIENT OF S~EW 

TIME SINCE OR~ERVED 

INJECTION CONCENTRATION 
IN HOLiPS IN PPR 

2.000 o.oo 
2.200 .4A 
2.400 2.12 
2.600 5.40 
2.ROO 33.94 
3.000 75.40 
3.200 92.12 
3.400 79.56 
3.600 59.02 
3.800 43.72 
4.000 26.16 
4.200 17.20 
4.400 12.00 
4.600 7.12 
4.A(O 5. 1 B 
s.ooo 3.~6 

5.200 3.38 
5.400 2.~4 
5.600 1.94 
c;.8oo 1.58 
6.000 1.36 
6.20() J • 28 
6.400 1. 14 
h.f>OO .98 
6.800 .96 
7.000 .78 
7.200 .68 
7.400 .60 
7.600 .56 
7.800 .54 
a.ooo .44 
A.200 .46 
A. 4•J 0 . 34 
A.6•)0 .32 
A.aoo .22 
9.000 .10 
9.200 .OB 
9.400 .02 
9.600 o. o o 
9.800 .02 

to.oco o.oo 

11 3 

1.60 t-1ILES 
41.00 CF"<.; 

.871 
3.56 HOUR S 

.58909 HRS.SQ. 
2.79391 

DI SCHARGE. 
CO~SERVI\TIJE. AOJ USTfO 

CONCENTRATION CONCEN TRATION 
IN PP~ IN PPB 
o.oo o.oo 

.55 .ss 
2.43 2.43 
6.20 6.20 

38.95 38.95 
86.,53 A6.S3 

105.71 10').71 
91.30 .91.30 
67,73 67.73 
50.17 ~0.17 

30.02 30.02 
19.74 19.74 
13.77 13.77 
8.17 8.17 
5,94 5.94 
4.43 4.43 
3.BA 3.8R 
2.69 ?..69 
2.23 2.23 
l.A1 1.81 
1.56 1.56 
1.47 1.47 
1.31 1.31 
1.12 1.12 
1 • 1 0 1 • 1 0 

.90 .90 

.7A .78 

.69 .69 

.64 .64 

.62 .62 

.so .so 

.53 .53 

.39 .39 

.37 .37 

.25 .. 25 
• 11 • 11 
.oq .09 
.02 .02 

o.oo o.oo 
.02 .02 

o.oo o.oo 



ANTIETAM C~ C: EK 

~AY 27 • 196Q 
SAMPLINr, SITE NU~B£R?. 
DISTA~CE FPOM POTNT OF INJE CTION 
PIVER DISCHARGE 

RECOVE~V RAT~O OF TRACER 
TIME TO CENT~OIO 
T I ME V t H l .\ N Ct.. 
COEFFICIENT OF S~~~ 

TIMf SINCE OBSERVED 
IN~ECTION C.ONCE~JTRA T! CN 
JN HOJRS I~ PPA 

10.000 o.oo 
10.500 .22 
11.000 .8o 
11.500 ~.30 

12.000 14.34 
12.500 27.02 
13.000 29.16 
13.'500 23.84 
14.000 17 ... 0 
14.500 12.68 
15.000 7.98 

~ ~s · .. soo I, 5.74 
] 6.000 3.66 
16.500 2.70 
17.000 2.30 
17.500 1.60 
1~.000 1.42 
18.500 1. 12 
1q.ooo .BB 
lCl.SOO .94 
20.000 .86 
20.500 • 84 . 
21.000 .82 
21.500 .68 
22.000 .44 
22.500 .38 
23.000 .26 
23.500 • 20· 
24.00 0 o.oo 

11 4 

5.95 ~ILES 
42.00 CFS 

.755 
13.85 ~OURS 

3.81437 HRs.so. 
l.qA861 

DISCHARGE 
COt-ISERVA T I VE AOJUSTEn 

CO"'JCENTR~TION CONCENTRATION 
IN PPR IN PPA 
o.oo o.oo 

.29 .30 
1.(;6 1.09 
7.02 7.19 

1A.9q 19.45 
35.78 36.65 
38.61 39.55 
31.57 32.34 
23.04 23.60 
16.79 17.20 
10.57 10.82 
7.60 7.79 
4.85 4.96 
3.5P 3.66 
3.05 . 3.12 
2.12 2.17 
1.8A 1.93 
1.48 1.52 
1.17 1.19 
1.24 1.2e 
1.14 1.17 
1. 11 1.14 
1. 0.9 1 • 1 1 

.90 .92 

.58 .60 

.so .52 

.34 .35 

.26 .27 
o.oo o.r 



ANTTETAI-1 CREEK 
MAY 27t 1969 
~AMPLING SITE NU~8 E ~ 3 
DISTANCE FRO~ POINT Of lNJECT ! ON 
PIVER DISCHARGE 

RECOVERY RATIO OF TRACER 
TIME TO CENTROTO 
TIMf VARIANCE 
COEFfiCIENT OF SKEW 

TI~E SINCE ORSERVED 
INJECTION CONCEP.JTRA T I 0~ 
IN HOU~S IN PPB 

36.000 o.oo 
37.000 .10 
3A.OOO .19 
39.000 .63 
40.000 1.63 
41.000 2.5fl 
42.000 3.62 
43.000 4.88 
44.000 4.40 
45.000 3.65 
4fi.OOO 2.87 
47.000 2.21 
48.000 1.56 
49.000 1.20 
so.ooo .90 
51.000 .69 
52.000 .56 
53.000 .48 
54.000 .39 
55.000 .35 
56.000 .30 
57.000 .24 
58.000 .20 
59.000 • 16 
60.000 .09 
61.000 .06 
62.000 .03 
63.000 • 0 1 
64.000 o.oo 

11 5 

13.35 MJLE5 
58.00 CFS 

.433 
45.14 HOU~ S 

16.94706 HPS. SQ . 
1.22123 

OI~CHA R GE. 

CONSE RVATIVE AOJ US TEO 
CONCENIRATION CONCEN T R/\TTO ~ 

IN PPR IN PPA 
o.oo o.oo 
.~4 .33 
.43 .61 

1.46 2.G6 
3.1fl 5.32 
5.92 8.37 
8.37 11.84 

11.28 15.95 
10.16 14.38 
8.42 11 • 91 
6.62 9.36 
5.09 7.~1 

3.61 5.10 
2.7P. 3.93 
2.09 2.95 
1.59 2.25 
1.30 l.A4 
1 • 11 1.57 

.91 1.29 

.80 1.13 

. ·69 .97 

.56 .AO 

.45 .64 

.3A .54 

.20 .2A 

.14 .20 

.07 .10 

.01 .02 
o.oo o.oo 



ANTJr:TAM CPFEK 
"'AY 27• l96Q 
5A~PLING Sil( NU~ df. ~ 4 
OI~TANCE FR0~ P01N: OF INJ ECTION 
PIVER DISCHA~GE 

RECOVERY PATIO OF TRACf~ 

TJ,_.E TO CENT~O!O 

TJMf VARIANCE 
COEfFICIENT OF ~~Ew 

TIMf SINCE OBSEPVEO 
J ... JFr:TION CONCENTRATION 
~~ HOt...; QS IN ~Pfi 

57.00\J o.oo 
5H.OOO .09 
SQ.OOO • 14 
60.000 .2S 
61.000 .44 
f)2.000 .73 
63.000 1.12 
64.000 ~ .• 43 
65.000 1.76 
66.COO 2.12 
67.000 2.22 
6A.OOO 2.12 
~9.000 1.86 
70.000 1.41 
71.0('0 1.14 
72.000 .94 
73.000 .11 
74.000 .62 
7').000 .53 
7t>.OOO .47 
77.000 .42 
7A.OQf, • 3~1 

79.000 .32 
80.000 .27 
A1.000 .23 
A2.000 .23 
A3.000 .21 
81· • 0 0 0 .16 
A5 .000 • 16 
R6 . 0G O .14 
87.000 .12 
8A.OO O .09 
A9.0 00 .01 
90.0 00 .os 
9 1.0 CO o.oo 

11 6 

1A.40 MJLE S 
63.00 CFS 

.318 
69.30 HOURS 

34.C,3669 HRS. SQ. 
1.06876 

OISCHARG E 
C 0 "I c; f P \1 A T I V E AOJLJSTEO 
CO~~NT~ATION CONCENTRATIO~ 

I PP~ IN PPA 
o.o'l o.oo 

.2P .43 

.43 .6 r 

.78 1.20 
1.39 2.13 
2,31 3.54 
3.53 5.42 
4.49 6.90 
5,53 R.49 
fl.66 10.23 
6,99 10.73 
6,67 10.25 
5,A4 8.9A 
4,43 6.81 
3.5Q 5.5? 
2.9~ 4.56 
2.43 3.74 
1.93 ?.97 
1.67 2.57 
1.47 ?.?s 
1.31 2.01 
1.09 1.6R 
1.01 1.54 
.as l.JO 
.73 1.12 
.12 1. 1 0 
.65 .99 
.so .71 
.52 .79 
,43 .h7 
.36 .56 
.28 .42 
.23 .35 
.14 .2~ 

o.oo o.oo 



ANTifTA'-4 CREEK 
MA -<'L ~ 24t 19 7 f) 
5AMPLI~~ SITE NU~~ ~ R 1 
OJSTANCE FRO~ PJI~T OF INJECTION 
RIVfP OISCHA PGE 

RECOV ~ ~V RATIO OF TRACER 
TIME TO CENT~OID 

TIME V.ARlANCE. 
COfFFICIENT OF St<E~ 

TTME SINCE 
I~JECTTON 

IN HOU~S 
1.000 
1.100 
1.200 
1.300 
1.400 
1.500 
1.600 
1.700 
1.800 
1.900 
2.000 
2.100 
2.200 
2.300 
2.400 
?.5co 
2.600 
2.700 
?.800 
2.900 
3.000 

OBSERVED 
CONCENTRATION 

IN PPR 
o.oo 

32.10 
149.30 
274.40 
344.20 
279.30 
179.90 
75.30 
33.60 
19.50 
11.90 
7.80 
5.20 
3.20 
2.20 
1.70 
1.70 
1.60 
1.40 

.so 
o.co 

1.60 MILES 
lBO.OO CF S 

1.057 
1.45 hO l: ~ s 

.04406 H R S. ~O . 

1.80277 

CO"JSERVATIVE 
CONCENTRATION 

lN PP11 
o.oo 

DI SCHA RGE 
ADJ UST ED 

CONC E NTPATIO~ 

IN PPA 
o.oo 

30.36 
141.20 
259.51 
325.52 
264.1S 
170.14 

71.21 
31.78 
18.44 
11.25 

7.3A 
4.9?. 
3.03 
2.08 
1.61 
1.61 
1.51 
1.32 

.76 
o.oo 

30.3t 
141. 2 0 
259.51 
32S.52 
264.15 
170.14 

71.21 
31.7 8 
1R.44 
11.25 

7.3fl 
4.92 
3.03 
2.08 
1.61 
l • 61 
1-.51 
1.32 
~76 

o.oo 



ANTJFTA~ CREE~ 

~Af".tC~--4 24, l'-70 
SA lo.IPL IN ·~ S I l E Nl JM fH ~ 2 
OISTA~CE FROM P0IN1 OF INJ ECTION 
RIVER OlSCHAFtGf 

RECOVE~Y RATIO 0~ TRACER 
TIME TO CENTROID 
TJMf VA ~ lANCE 

COEFfiCIENT OF S~E~ 

TIME SINCE: 
IPiJECTION 
IN HOU~S 

4.500 
4.700 
4.91)0 
5 .• 1 G 0 
5.300 
5 . 500 
5.700 
S • ..JOO 
6.100 
6.300 
6.500 
h.700 
f,.900 
7.100 
7.300 
7.500 
1.100 
7.900 
~.100 

1;.300 
A.5oo 
8.700 
A.~oo 

9.100 

OHSERVED 
CONCENTRATION 

TN PPR 
o.oo 
2.70 

15.80 
51 .40 

125.30 
150.20 
139.5C 
89.70 
57.00 
29.50 
13.80 
8.40 
4.50 
2.90 
2.10 
2.10 
2.20 

. 2. 00 
1.50 
1.40 
1. 1 0 

.70 

.40 
o.oo 

11 8 

5.95 MILE~ 
18S.OO CF S 

1.074 
5.69 HOURS 

.25242 MRS.S(). 
2.00605 

DISCHARGE 
CONSERVATIVE A0. ; 0~ TEO 

CONCEN"!"RAliON CONCENTKATIO"' 
lN PPR IN PF~ 

o.oo o.or 
2.51 2.SA 

14.71 15.12 
47.8f, 4Q.19 

116.67 ltc~.Ql 

139.85 143.74 
129.89 133.50 
83.52 A5. 8 4 
53.07 54.'::>5 
27.47 28.23 
12.85 13.21 

7.A2 A.04 
4.19 4.31 
2.70 2.78 
1. 9o 2.01 
1.96 2.01 
2.05 2.11 
1.86 1.9~ 

1.40 1.44 
1.30 1.34 
1.02 1.05 
.65 .67 
~ 37 .38 

o.oo o.oo 



ANTIETAM CRFEP< 
~ARCH 24• 1970 
SA~PLlNG SITE NUMHE~ 3 
DISTANCE FRO~ ?OINT OF INJECTION 
RIVEP OISCHH~GE 

RECOVERY RATTO OF TRACEr. 
TIME TO CENTPOID 
TJMf VARIANCE 
COEFFICIENT OF S~EW 

TIM£ SINCE ORSERV£0 
tNJtCTJON CONCfNTRAliON 
TN HOURS IN PPB 

13.600 o.oo 
14.000 .22 
14.400 2.11 
14.800 9.97 
15.200 25.93 
1S.600 "5.b8 
16.000 4A.98 
16.400 35.36 
16.800 16.65 
17.200 10.00 
17.600 6.45 
IR.OOO 3.26 
lR.400 Z.29 
l8.b00 1.5~ 

19.200 1.22 
19.600 1.00 
20.000 • 71 
20.400 .59 
20.800 .31 
21.200 .44 
21.600 .43 
22.000 .37 
22.401) .37 
22.800 .37 
23.c~n .27 
23.600 .23 
24.000 .16 
24.400 • 18 
24.AOO .OQ 
2C,.200 .13 
2S.600 • 1 1 
2A.OOO .09 
?6(>401) .04 
2A.AOO o.oo 

1 J 9 

1 3 • 3 5 ~ ~ I L E S 
"~0 .00 \.F~ 

.926 
16.23 HOURc; 

1.58220 H~s.sn. 
3.07238 

nt _CHARG[ 
CONSEPV"Tl\E ADJ U'') TED 

Cf)NC£1\JTPATI'JN CONCFNTPAT!ON 
~~ PPB IN PPR 

·o. o o o.oo 
.24 .34 

2.2~ 3.29 
10.77 lS.55 
2A.OO 40.45 
49.55 71.5 7 
52.90 76.41 
38.19 55. 16 
17. 9f. 2~.97 

10.80 15.f>O 
6.97 10.06 
3.52 c,.o9 
2.47 3.57 
1. 71 2.46 
1.32 1.90 
1.0~ 1.56 
.11 1 • 1 1 
.64 .92 
.ss .ao 
.4A .69 
.46 .67 
.40 .SA 
.40 .SA 
.40 .SA 
.29 .42 
.25 .36 
• 1 1 .25 
• 1 9 .2R 
• l 0 .• 14 
• }4 .?0 
.12 .17 
• 1 () .14 
.04 .oA 

o.oo o.oo 



ANTI ETAM CPF:E~< 

MAPCH 2'+t· }Q70 
S~~~LING SilF: NU~BfR 4 
DI~TANCf FPOM ~OINT OF INJECTION 
PtVfR OISCHA~GE 

PEC0VEPY RATIO OF T~ACtR 

TIMF. TO CENTRO!l) 
TIME VA~JANCE 
COEfFICIENT OF 5Kf.W 

Tfto4f SINCE 
INJfCTION 
IN HOURS 

20.600 
2i.OOO 
21.400 
21.800 
22.200 
22.600 
23.00v 
23.400 
23.800 
24.200 
24.600 
25.000 
25.400 
2~.800 

26.200 
26.600 
27.000 
27 . 4()0 
27.800 
2A.200 
2A.b00 
2Q.OOO 
29.400 
29.AOO 
30.200 
30.600 
31.000 
31.400 
3l.AOO 
32.2() 1) 
32.600 
33. 0 00 
33.4 0 0 
3J.A CO 

ORSERVED 
CONCENTRAlTON 

IN PPB 
o.oo 

.14 

.74 
2.00 
h.53 
11.6~ 
20.21 
24.48 
22.0S 
1~.90 

12.~0 
[1.83 
5.9f, 
3.58 
2.28 
1.74 
1.27 

.97 

.77 

.60 

.52 

.45 

.43 

.3P 

.30 

.21 

.20 

.16 

.15 

.15 

.os 

.oe 

.04 
o.oo 

120 

18.40 MlLE c; 
275.00 Cf S. 

.664 
24.01 HOURC) 

2.16060 HRS.SQ. 
l.99A03 

CO~SERVATIVE 

CONCENTRATION 
IN PP~ 
o.oo 

.21 
1 • 11 
3.01 
9.84 

17.60 
30.45 
36.88 
33.22 
25.46 
18.83 
13.30 
8.98 
5.39 
~ "44 , 
2.62 · .. 
1.91 
1.46 
1.16 

.90 

.78 

.6£' 

.be; 

.57 

.45 

.32 

.30 

.24 

.23 

.21 

.12 

.12 

.06 
o.oo 

OJ !S CHAPGf. 
ADJUSTED 

CONCENTRATION 
I ~J PPR 
o.oo 

.32 
1.70 
4.60 

15.03 
26.89 
46.52 
56.35 
50.7f.. 
3A.90 
2A.77 
20.33 
13.72 
8.24 
5.?5 
4.01 
2.92 
2.23 
1.77 
1.38 
1.20 
1.04 

.99 

.87 

.69 

.4A 

.46 

.37 

.35 

.35 
• 18 
.18 
.09 

o.oo 



ANTIETAM CPFEi< 
M4PCH "'4, 1970 
SAJ-APL I tJG 5 I l E NUfJBF ~ 5 
OISTA~CE fROM POINT OF INJECTION 
RJVfP OISCHA~GE 

PECOVE~Y PATIO OF TP6CE4 
TIME TO CENTROID 
TIME VARIANCE 
COEffiCIENT OF SKE~ 

TIME SINCE OBSEQVEO 
INJECTION CONCENTR A ·r TON 
IN HOURS IN PPB 

29.600 o.oo 
30.000 .oe 
30.400 .34 
30.800 ,9() 
31.200 2.01 
31.~00 5.41 
32.000 9.25 
32.400 11.2fl 
32.AOO 12.80 
33.200 13.51 
33.600 12.44 
34.000 10.79 
34.400 9.48 
34.800 7 .. 5f, 
35.200 5.84 
35.600 4.09 
3().000 3.16 
36.400 2.41 
3b.800 1.87 
37.200 1. 4S 
37.600 1.32 
3A.OOO 1.21 
38.400 .87 
3A.AOO .73 
39.~00 .57 
3G,600 .55 
40.000 .52 
40,400 .so 
40.800 .45 
41 ~200 .44 
41.600 .34 
42.000 .2~ 

42.40 0 .22 
4?,H OO .20 
43.200 • 15 
43.600 • 12 
44.000 • 1 0 
44.400 .os 
44.HOO • 0 1 

i 2 I 

26.25 ~JI LES 

300. 00 CFS 

.610 
34.02 HQIJRS 

4.32306 H~S. SQ . 

1.61A42 

OlSCrlA~GE 

CONSFRV ~TIVE AnJ U TEl) 

CONC[NT RA T I. ON CONCENT~AiiON 

IN PPR IN PPR 
o.on o.oo 

• 1 3 .22 
.5fl .93 

1.~7 2.62 
3.29 5.49 
B.Bf> )4o77 

15. l h 25.2() 
lA.45 30.7S 
20.97 34.96 
22.17 36.95 
20.38 3 3 .97 
17.68 29.47 
l~.S3 2S.B9 
12.39 20.6S 
~.s: 1S.95 
s.7 o 1 1 • 1 7 
5.18 8.63 
3.95 6.58 
3.0, 5. 1 1 
2.3~ 3.96 
2.! 6 3.60 
2. 02 · 3.36 
1.43 2.3e 
1. 2 0 1.99 

.93 1.56 

.9 0 1.50 

.8') 1.42 

.A2 1.37 

.74 1.23 

.7? 1.20 

.Sh .9j 
• 4 6 .7f> 
.36 .60 
.33 .55 
.zc; • 4 1 
.2 0 .33 
.16 .27 
.o~ • 14 
. o?. .03 

-



~NTJETA~ CPFEK 
MARCH 24t }q70 
SJMPLIN0 SITE NU~BEQ h 
DISTANCE fPOM POJ~T OF INJECTION 
RIVER DISCHAkGE 

RECOVfPY RATIO Of T~ACE~ 

Tit-tE TO CENT~OIO 
TIM[ VARIANCE 
COEffiCIENT Of S~EW 

TIME SINCE OBSERVED 
INJECTION CONCENTRATION 
IN HOURS IN PPB 

33.800 o.oo 
34.200 .11.1 
34.600 .22 
35.000 .38 
35.400 .98 
35.800 2.02 
36.200 3.4? 
36.600 5.30 
37.000 7.17 
37 . 400 8.12 
37.800 8.45 
3B.2CJO ~.51 

38.600 7.70 
39.000 6.07 
39.400 4.87 
39.800 3.89 
40.200 3.26 
40.600 2.52 
41.000 1.86 
41.400 1.57 
41.800 1. 29 
42.200 l.C4 
42.600 .84 
43.000 .73 
43.400 .64 
4) • HOt) .43 
44.200 .3~ 

44.600 .21 
45.000 .17 
45.400 .12 
45.800 .12 
46.200 .07 
46.6 0 0 .04 
47.000 .03 
47.4CO .03 
47.800 o.oo 

122 

30.55 !'I.ILES 
360.00 CFS 

.490 
38.55 HOURS 

3.5A452 HRS.SQ. 
1.01147 

CONSERVATIVE 
CONCENTRATION 

IN PPA 
o.ov 

.20 ~ · 

.45 

.78 
2.00 
4.12 
6·.98 

10.81 
14.63 
16.57 
17.24 
17.36 
15.71 
12.38 
9.94 
7.94 
6.65 
5.14 
3.79 

.3.20 
2.61 
2.12 
1.71 
1.49 
1.31 
.a a 
.71 
.55 
.3~ 
.24 
.24 
.14 
.o8 
.06 
.06 

o.oo 

/ - . -

OISCHAR(;E 
ADJUSTED 

CONCENTRATION 
IN PPB 
o.oo 

.90 
1.55 
4.00 
8.24 

13.95 
21.63 
29.26 
33.13 
34.4A 
34.72 
31.42 
24.77 
19.87 
15.87 
13.30 
10.28 
7.59 
6.41 
5.26 
4.24 
3.43 
2.98 
2.61 
1.75 
1.43 
1.10 

.69 

.49 

.49 

.29 

.16 

.12 
• 12 

o.oo 



ANTJfTA~ CPff~ 

~AR CH 24• 1970 
~AMPLING ciTl ~u~~l~ 1 
DISTANCE FRO~ POINT OF INJECTIO~ 

RIVEP. DISCHARGE 

RECOVERY RATIO 0~ TRACER 
TI~E TO CENTPOlD 
TI~f VARIANCE 
COEFFICIENT OF SKEw 

TI~E SINCE 
INJECTION 
IN HOURS 

40.000 
40.400 
40.800 
41.200 
41.600 
42.000 
429400 
42.800 
43.200 
43.600 
44.000 
44.400 
44.AOO 
4').200 
45.600 
46.000 
46.400 
46.800 
47.200 
47.600 
48.000 
48.400 
4R.800 
49.200 
4~.600 

50.000 
50.400 
50.~00 

51.200 
s 1. 60 0 
52 .000 
52.400 
52.800 
53.200 
53.600 
54.000 

OASERVED 
CONCENT RAT l 0'~ 

IN PP9 
o.oo 

.35 

.83 
1.45 
2.62 
3.37 
4.5S 
5.66 
6.27 
5.97 
5.44 
4.97 
4.33 
3.59 
2.80 
?..27 
1.88 
1.51 
1.24 
1.09 

.97 

.81 
~67 

.55 

.so 

.47 

.43 

.34 

.25 

.25 

.16 
• 14 
.07 
.04 
.02 
.ot 

36.80 ._.ILEC. 
430.0() CF~ 

.467 
44.37 rlOUR<; 

5.00479 ~RS.SQ. 
1.10117 

DI CHA RGE 
CONSERVATIVE ADJU ST ED 

CONCENTRATION CONCFNTRATION 
IN pp~ IN PPR 
o.oo o.oo 

.1';; 1.79 
1.78 4.25 
3.10 7.42 
5.6l 1 3. 4 0 
1.22 17.24 
9.74 23.27 

12.12 28.95 
13.4 3 32.07 
12.78 30.54 
11.65 27.83 
10.64 25.42 
9.27 22.15 
7.69 18.36 
6.00 14.32 
4.86 11.61 
4.03 9.62 
3.23 7.72 
2.66 6.14 
2.31 S.SA 
2.08 4.96 
1.73 4.14 
1.43 3.43 
1 • 1 A 2.Al 
1.07 2.56 
1. 0 1 2.40 

.92 2.20 

.73 1.74 

.54 1.28 

.54 1. 2A 

.34 .82 

.30 .72 

.15 .36 

.09 .20 
• 0 l) .ro 
.ll2 .os 

/ 



.ANTIETAM CPEEK 
MARCH 24• )970 
SAMPLING SITE NlJ..-AfR 8 
OI~TANCE FROM POI~T OF INJ ECTION 
RIVEQ DISCHARGE 

RECOVERY ~ATIO OF TRACER 
TJ ... E TO CENTROID 
TIME VARIANCE 
COEFFICIENT OF S~Ew 

Tl'"'f ST~CE ORSERVED 
INJECTION CONCENTRATION 
IN HOURS IN PPB 

43.000 o.oo 
43.400 .oe 
43.800 .23 
44.200 .66 
44.600 1.02 
4S.OOO 1.55 
45.400 2.3Q 
45.800 3.28 
46.200 4.06 
46.600 4.63 
47.000 4.94 
47.400 5.06 
47.800 4.89 
48.200 4.3: 
48.600 3.68 
49.')00 2.97 
49.400 2.55 
49.600 2.21 
"0.200 1. 81 
50.600 1.39 
51.000 1.16 
51.400 .Q7 
51.800 .86 
52.200 .67 
52.600 .se 
:.-.3.000 .ss 
53.400 .49 
53.k00 • 41 
54.200 .~f, 

54.600 .2A 
sr:;.ooo .2A 
55.400 .21 
55.800 .19 
56.200 • 19 
56.600 .19 
57.000 .17 
57.400 • 11 
57.800 .09 
58.200 • 0 l 
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41.45 Mllf S 
450.00 CFS 

.442 
4A.20 HOUR«; 

6.00173 HRS.SQ. 
1. 151 0·4 

OISCHAf.lGE 
CONSERVATIVE .OJUSTEO 

CONCENTRATION CONCENTRATION 
IN PPR IN PPA 
o.oo o.oo 

.18 .45 

.52 1.30 
1.49 3.74 
2.31 5.77 
3.51 8.77 
5.41 13.51 
7.42 18.56 
9.19 22.98 

10.4A 26.20 
11.1~ 27.9~ 

11.45 2'4.64 
11.07 27.67 
9.89 24.73 
8.33 20.83 
6.72 16.81 
5.77 14.43 
s.oo 12.51 
4.10 10.24 
J.15 7.87 
2.63 6.56 
2.20 S.4q 
1. 95 4.87 
1. 52 3.79 
1.31 3.2A 
1.2~ 3.11 
1. 11 2.77 

.93 2.32 

.81 2.04 

.63 1.58 

.63 t.sa 

.48 1.19 

.43 1.08 

.43 1.08 

.41 1.08 

.3A .96 

.25 .62 

.?.0 .51 

.02 .06 

:---

/ 
· ~ 



ANTlfTAM CREEK 
AUGU~T 18• 1970 DOSE A · 
SAMPLING SITE NU~BfR 1 
DISTA~CE fPOM POINT OF lNJECliO~ 

PIVER DISCHA~GE 

RECOVERY RATIO Of TRAC[R 
TIME TO CENT~Oiu 
TIME vARIANCE 
COEFFICIE~T OF S~EW 

TIME SINCE 
INJECTION 
IN HOURS 

"-'" 

2.000 
2.200 
2.400 
2.600 
2.800 
3.000 
3.2GO 
3.400 
3.600 
3.800 
4.000 
4.200 
4.400 
4.600 
4.AOO 
s.ooo 
5.200 
5.400 
5.600 
c;.eoo 
6.000 
6.200 
6.400 
6.h00 
6.800 
7.000 
7.200 
7.400 
7.600 
7.800 
a.ooo 
8.zoo 
A.400 
8.600 
8.8oo 
9.000 

OBSERVED 
CONCENTRATION 

IN PPR 
o.oo 
9.94 

50.18 
92.62 

108.80 
93.80 
67.56 
39.26 
21.84 
15.48 
11.b2 
5.92 
3.9l.' 
3.12 
2.42 
2.14 
1.98 
1.84 
1.60 
1.52 
1.44 
1.16 
1.02 

.86 

.6A 

.sa 

.Sf, 

.so 

.52 

.44 

.40 

.16 

.. 14 

.10 

.06 
o.oo 
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1.60 MILJ:C:. 
85.00 CFS 

1.017 
3.08 HOUQS 

.53795 H~s.so. 
2.9f1<;43 

CONSfPVATIVE 
CONCENTRATION 

IN rpq 
o.oo~ 
9.78 

49.35 
Q1.08 

106.9Q 
Q2.24 
66.44 
3A.61 
21.48 
15.22 
11.41 
5.82 
J.sc; 
3.07 
2.3A 
2.10 
1.9~ 

1.91 
1.57 
1.49 
1.42 
1.14 
1.00 

.ac; 

.67 

.57 

.55 

.4Q 

.51 

.43 

.JQ 

.1~ 

.14 

.10 

.06 
o.oo 

OISCHAK(;E 
ADJUSTED 

CONCFNTRATION 
IN PPR 
o.oo 
9.78 

49.35 
91.08 

l06.4Q 
92.24 
66.44 
38.61 
21.48 
15.22 
11.43 
5.82 
3.85 
3.07 
2.3A 
2.10 
1.95 
1. 81 
1.57 
1.49 
1.42 
1. 14 
1.00 
.As 
.67 
.c;7 
.55 
.49 
.51 
.43 
.39 
• 16 
.14 
.10 
.06 

o.oo 

I 



ANTiffA'-1 CPF"fl( 
AUGUST 18• 1910 DOSE A 
SAMPLING SITE NUMAf~ ? 
OtSTANCE F~OM POINT OF ~~~ECTJON 

~JVER DISCHA~GE 

RfCOVlRY RATIO OF TRACER 
Tl,_.E TO CENTF-'010 
TIME VARIANCE 
COEFFICIENT OF SKE~ 

TI~E SINCE OkSERVED 
J N~JEC T 1 ON CONCENTM4TION 
IN HOURS IN PPB 

7.ooo o.oo 
7.800 .32 
q.ooo .94 
n.2oo 3 .. 12 

· F-.400 A.80 
8.bOO 16.98 
A. BOO 21.1'J 
9.000 3A.70 
9 •• ?00 46.06 
9.4 00 4~.20 

9.6:l0 48.84 
9.8(,0 47.84 

1 0. 0 0 ~) 41.76 
1o. ·2oo 32.64 
10.400 24.24 
10.b00 lA.70 
10.ROO 14.24 
11.000 10.78 
11.200 8.08 
11.400 6.60 
11.600 5.52 
11.HO(J 4.54 
12.000 4.00 
1?.200 3.24 
12.400 2.A~ 

12.600 2.50 
12.800 2.3~ 

13.000 2.06 
13.200 1.7A 
13.400 1.60 
13.600 1.40 
13.AOO 1.32 
14.000 1. 32 
14.200 1.04 
14.400 1.00 
14.600 .9fi 
14.&00 .92 
Ic;.ooo .92 
15.200 .uo 
15.400 .76 
15.600 .76 
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S.95 MILE~ 
A6.00 CFS 

.128 
10.01 HOURS 

1.76917 HRS.SQ. 
2.30A70 

OISCHARGE 
CONSERVATIVE AOJUS'rf.D 

CONCENTRATION CONC ENTRATION 
IN PP8 I~ PPA 
o.oo o.oo 

.34 .35 
1. 0 1 1.02 
3. 31) 3.40 
9.4F\ 9.59 

18.29 18.50 
29.84 30.1~ 

41.&fl 42.17 
49.61 50.20 
51.92 52.53 
5?.61 53.22 
51.53 52.14 
44.98 45.51 
35.16 35.57 
26.11 26.42 
20.14 20.38 
15.34 15.52 
11 • 61 11.75 

A.70 8.81 
7.11 7.19 
5.95 6.02 
4.89 4.95 
4.31 4.36 
3.49 3.53 
3.08 3.1?. 
2.69 2.72 
2.50 2.53 
2.22 2.24 
1.92 1.94 
1.72 1.74 
1.51 1. 53 
1.42 1.44 
1.•2 1.44 
1. 12 1.13 
1.08 1.09 
1.06 1.07 

.99 1.00 

.99 1.oo 

.86 .87 

.82 .~3 

.82 .83 



ANTitTA~ CPEEK 

Dt<JCHAPGE 
TlME SINCE OASERVEO CONSERVATIVE AOJU STEO 
I~JtCTION CONCENTRATION C01·4Ct:. NTPA T I ON C0NCEN-rPA TI (;"J 

15.800 .72 .1n .7A 
16.000 .72 .7A .7A 
16.20C .64 .6q .10 
16 ... 00 .52 .s~ .S7 
lh.600 .52 .56 .:,7 
16.800 .44 .47 .4A 
17.000 .32 .34 .35 
17.200 .32 .34 .35 
17 ... 00 .30 -~~ .33 
17.600 .24 .26 .26 
17.800 .12 • ~ 3 • 13 
18.000 .02 .02 .02 
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./ 



ANTIETAM C~fEK 

AUGUST 18• !970 OOSE A 

SAMPLl~G SITE NU~BE~ 3 
DJSTA~CE f~OM POINT Of INJECTION 
RIVfR Dl~CHARGE 

RECOVEPY RATIO Of TRACER 
TJMf TO CENT~CID 
TIMF VARI~~CE 

COEFFICIENT OF S~E~ 

Tlfoo4E SJNCf OBSE~VED 

INJECTION CONCENTRAitON 
IN r <~ DUPS IN PPB 

;.?3.000 o.oo 
23.500 .04 
24.000 .14 
24.500 .61 
25.000 I.e4 
25.500 3.40 
26.000 5.94 
26.500 A.bb 
27.000 l0.7A 
27.500 11.28 
28.000 10.11 
2A.500 e.so 
29.000 7.10 
29.500 5.71 
30.0')0 4.56 
30.500 3.25 
31.000 2.44 
~1.500 1.64 
32.000 1. 41 
32.500 1. 11 
33.000 .96 
33.500 .84 
34.000 .72 
34.500 .61 
35.000 .54 
35.500 .46 
3n.OOO .41 
36.500 .38 
37.000 .35 
37.';00 .29 
3A.OOO .25 
3A.c:,no .20 
39.000 • 16 
3G.500 .14 
40.000 .09 
40.500 .04 
41.000 ~.1)0 
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13.35 MILES 
120.00 CFS 

.628 
2A.53 ~')URS 

6,.25982 Hr<S.SQ. 
1.55974 

OISCHA~GE 

COP-JSERVATIVE Ar>JUSTEO 
CONCENTRATION CONCENIRATION 

IN PPB IN PP-1 
o.c..o o.ofl 

.06 .oa 

.22 .31 

.97 1.38 
2.92 4.13 
5.42 7.65 
9.45 13.34 

13.80 19648 
17.17 24.24 
17.97 25.37 
16.13 22.77 
13.54 19.11 
11. :n 15.97 
9.10 12.84 
7.26 10.24 
5.17 7.30 
3.89 5.49 
2.94 4.15 
2.2'; 3.17 
1.77 2.50 
1.54 2.17 
1.34 1.QO 
1.15 1.63 

.97 1.37 

.as 1.21 

.74 1.04 

.66 .93 

.61 .as 

.ss .78 

.46 .65 

.40 .57 

.32 .46 

.26 .37 

.22 .31 

.15 .21 

.07 .10 
o.oo o.oo 



ANTIETAI-4 C.:>E ~: I( 

AUGUST 18, ~970 DO SE A 
SAMPLING SITE NUMB£~ 4 
DISTANCE FROM POINT OF INJECTION 
F:JVfR DISCHARGE 

RECOV[RY P.ATIO Of TRACER 
Tt~f TO CENTROiD 
TIME VARIANCE 
COEFFICIENT OF S~E~ 

TIMC: SIN~E OASERVE0 
I~JECliON CONCENTRA i iON 
IN HOURS IN PPR 

36.500 o.oo 
37.000 .32 
37.500 1.14 
JA.oon 2.10 
38.500 3.etJ 
39.000 5.30 
3Q.51'10 6.14 
40.000 6.58 
4·0.500 6.45 
41.000 5.12 
41.500 4.31 
42.000 3.71 
4?.500 3.27 
43.000 2.80 
43.500 2.41 
44.000 2.06 
~4.500 1.74 
4'!. 0 0 0 1.42 
45.c;oo 1.21 
46.000 .99 
46.500 .77 
47.000 .62 
47.500 .51 
48.000 .43 
48.500 .35 
49.000 .27 
49.500 .23 
50,000 .22 
50.500 .18 
51.000 .18 
51.500 .14 
52.000 .13 
52.500 .10 
53.000 .08 
53.500 .07 
54.000 o.oo 

1A.40 MILE S 
140.03 CF S 

.501 
41.50 HOURS 

7.6f-952 HR S .SQ. 
1.26607 

O!SCri A ~GE 

CO~Sf~VATlVE Af)JUS"!" EO 
CONCENTRATION CONCENT OATION 

IN Dpq IN POR 

o.oo o.o~ 

.6':> 1.06 
2.2A 3 .. 76 
4.1A 6.88 
7.59 12.49 

10.57 17.41 
12.24 2 0 .15 
13.11 21 .61 
12.86 21.1A 
10.22 16.83 

B.bO l4.lF-, 
7.40 12.1-J 
6.52 10.75 
5.59 Q.21 
4.81 7.92 
4.11 6.77 
3.47 5.72 
2.83 4.66 
2.41 3.Q7 
1. 9.7 3.2c; 
1.54 2.54 
1.24 2.05 
1 • 0 1 1.67 

.A6 1.42 

.70 1.16 

.53 .R8 

.4'> .71-, 

.43 .71 

.3~ .5Q 

. 3 5 .5R 

.2Q .47 . 
• 26 .43 
• 1 Q .32 
• 17 o28 
.14 .2~ 

o.oo o.oo 



ANTIETAM CRffK 
AUGUST 18• 1970 DOSER 
SAMPLING SITE NU~8E~ 1 
OJSTAN~E FROM POINT OF INJECTION 
RIVER OISCHA~GE 

RECOVE~Y RATIO 0~ T~ACER 

TIMf TO C£NT~OIO 
TIME VARIANCE 
COEFFICIENT OF S~Ew 

TIME SINCE ORSE~VED 

INJE("TJON CONCENTRATION 
IN HOURS IN ;:>PR 

11.400 o.oo 
11.600 .03 
11.800 .17 
12.000 .43 
12.200 1.7A 
12.400 3.47 
12.b00 6 .. 13 
12.fi00 9.02 
13.000 11.73 
13.200 !5.09 
11.400 !9.3A 
13.b00 21.55 
13.800 22.01 
14.000 21.8fl 
14.200 21.53 
14.400 21.15 
14.600 1R.91 
14.800 16.83 
15.000 14.87 
1~.200 12.86 
15.400 11.30 
15.600 9.81 
15.800 8.3Q 
16.000 7.39 
16.200 6.31 
16.400 5.39 
16.600 4.45 
lf>.AOO 4.13 
17.000 3.67 
17.200 3.29 
17.400 2.98 
17.600 2.67 
17.800 2.39 
1A.OOO 2 .. \)8 
1A.200 1.8Q 
1~.400 1.67 
19.fl00 1.~1 

1A.HOO 1.30 
tc~.ooo l.16 
19.200 1.09 
1Q.400 .97 

I 
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7.85 MILES 
160.00 CFS 

.692 
14.73 ·- ;ouRs 

2.46865 HRS.SQ. 
1.26930 

OJSCHARt;E 
CONc;ERVATIVE .AOJUS1'ED 

CONC:NTRATION CONCENTRATION 
IN (PR JN PPB 
0. 0 o.oo 

.04 .04 

.25 .25 

.62 .62 
2.57 2.57 
5.02 5.02 
8.8,., 8.86 

13.04 13.04 
l6.CJ5 16.95 
21.81 21.81 
2A.01 28.01 
31.15 31.15 
31.81 31.81 
31.5Q 31.5Q 
31.1~ 31.12 
30.57 30.57 
27.33 27.33 
24.32 24.32 
21.49 21.4~ 

1A.59 18.59 
16.33 16.3J 
14.18 14.18 
12.1'3 12.13 
10.b8 10.68 
9.12 9.12 
7.79 7.79 
6.43 6.43 
5.97 5.97 
5.30 5.30 
4.7'i 4.75 
4.31 4.31 
3.86 3.86 
3.4c; 3.45 
3.01 3.01 
2.73 2.73 
2.41 2.41 
2.33 2.33 
1.88 1.88 
1.6A 1.68 
1.58 1.58 
1.40 1.40 



A N Ti fT A~ CRfE K: 

O I~CHAHGf 
TI~E SINCf OASE RVfO CONSERV AT I VE AOJU S TED 
INJECTION CONCENT RATIO N CONC ENTR ATI ON CONC[NTPAT I O~ 

1Q.b00 .87 1.26 1. 26 
l9.AOO .s4 1.21 1. 2 1 
zo.ooo .6Q 1.00 1 • 0 IJ 
20.200 .55 .79 .79 
20.400 .48 .69 . 6<; 
20.-600 .45 .6 '5 . 65 
20,800 .3~ .5 2 .S 2 
21.000 .29 .42 .4 2 
21.200 .22 .32 .32 
21.400 .20 .29 . 29 
21.600 • 11 .16 • 16 
2 1.800 .os .07 .07 
22.000 o.oo o.oo o.oo 
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ANTIETA~ CRF£K 
AUGUST lfl• 1970 DOSE A 
5AMPL1NG SlTf NU~AfR ?. 
OISTANC[ FwOM POINT OF INJECTION 
RlVfP Dl~CHAkGE 

RECOVERY RATIO Of TRACE~ 

TI~E TO Ct:NT~OID 
TIME VAQIANCE 
COEFFICIENT OF SKE~ 

Tl"'E SINCE 
INJECTION 
IN ~OURS 

18.000 
lA.SOO 
19.1)00 
tc;.soo 
20.000 
20.~00 
21.000 
21.~00 

22.000 
22.:.00 
23.000 
23.500 
24.000 
24.500 
25.000 
25.500 
26.000 
26.500 
27.000 
27.500 
2a.oon 
28.500 
29.000 
29.500 
30.000 
30.~00 

31.CJOO 
31.500 
32.000 

OBSE.RVEO 
CONCENTRATION 

IN P~~ 
o.oo 

.19 
1. 86 
6.37 
9.4~ 

12.18 
13.15 
12.47 
10.97 
8.52 
6.42 
4.86 
3.9A 
2.9A 
2.33 
1.8~ 
1·. 54 
1.21 
1.04 

.99 

.83 

.72 

.65 

.55 

.4A 

.46 

.3A 

.21 
o.oo 

13-

12.15 t4JLf<; 
188.00 CFS 

.661 
22.20 '"10URS 

5.39563 HRS.SQ. 
1.43744 

I') I SCH,.RGE 
CONSE~VATIVf AOJUSTEO 

CONCENTPATION CONCf:~TRATION 

!N PPR IN PPfi 
o.oo o.oo 

.29 .34 
2.81 3.31 
Q.63 11.32 

14.31 16.81 
18./•? 21.65 
19.89 23.37 
18.86 ?2.16 
16.59 19.50 
12.89 15.14 

9.71 11.41 
7.35 8.64 
6.02 7.07 
4.51 5.30 
3.52 4.14 
z.8o 3.29 
2.31 2.74 
1.83 2.15 
1.57 1.85 
1.51) 1.76 
1.2~ 1.48 
1.09 1.28 

.• 9A 1.16 
.83 .98 
.73 .85 
.70 .82 
.57 .68 
.32 .37 

o.oo o.oo 



ANT!fTA>-4 CREEK 
AUGUST 18• 1970 DOSE 8 
SA~PLING SITE NU~RE~ 3 
DISTANCE fRO~ POI~T OF INJECTION 
RIVE~ Ol~CHt.RGE 

RECfJ\IE. · t RATIO OF T~ACER 

TINE: TO CENTROID 
TINE VAQJANCE 
COEFFICil~T OF S~Ew 

TIME SINCE: OASER\1[0 
INJECTION CONCENTRATION 
I P.J HOUP.S IN PPB 

25.000 o.oo 
25.500 .06 
26.000 .36 
2~.500 1.49 
27.000 2.83 
27.500 4.19 
2A.OOO 5.82 
2A.500 7.45 
29.000 8.26 
29.500 7.85 
30.000 7.39 
30.500 7.11 
31.000 6.46 
31.500 4.70 
32.000 3.54 
32.500 2.8'> 
33.000 2.29 
33.500 1.9'5 
34.000 1.63 
34.500 1.35 
35.000 l • 1 3 
35.500 .95 
36.000 .78 
36.500 .b2 
37.000 .52 
37.500 .52 
3A.OOO .49 
3A.500 .34 
39.000 .30 
3q.soo .28 
40.000 .2A 
40.500 .24 
41.000 .21 
41.500 .14 
42.000 o.oo 
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lA.40 M}Lf5 
225.00 crs 

.626 
3tl.54 HOuRS 

7.36513 HRs.so. 
1.27218 

Dl~CHAIJGE 

CONSERVATIVE AOJU5TEO 
CO~CENTRATION COt.JtENTPATIO~ 

JN PPH l"J PPB 
o.oo o.oo 

• 1 0 • 1 3 
.57 • 81 

2.3A 3.35 
4.52 6.36 
6.6Q q.4l 
9.30 13.07 

11.90 16.73 
13.lq 1~.55 

12.54 17.63 
11.80 16.60 
11.36 15.97 

. 1 0. 32 14.51 
7.51 10.56 
5.6? 7.95 
4.57 6.42 
3.66 5. 14 
3.11 4.38 
2.60 3.66 
2.10 3.03 
1.80 ?.5 .. 
1.52 2. l 3 
1.25 1.75 

.9Q 1. 39 

.83 1. 1 7 

.83 1.17 

.7A 1 • 1 0 
• 5_4 .7!-. 
.48 .6· 
.45 .bJ 
.45 .63 
.JR .54 
.34 .47 
.22 .31 

o.orr o.oo 



ANT!ETA~ CPfEK 
AUGUST 18t 1~70 OOSE R 
SAMPLINr, SITE NUMHER 4 
DISTANCE F~ O M POINT OF INJECTION 
~IVER OISCHt.J.<G£ 

PECOVERY RATIO OF TRACER 
TI~f TO CENT~OID 
TIME VA~IANCt 
COfFrtCifNT OF S~EW 

TIMF SINCE 
l~..JECTION 

IN ~OURS 
30.500 
31.000 
31.500 
32.000 
32.500 
33.000 
33.500 
34.000 
34.500 
35.000 
35.500 
36.00C 
36.500 
37.000 
37.500 
38.000 
3~.500 

39.000 
39.500 
40.000 
40.500 
41.000 
4l.SOC 
42.000 
42.500 
43.000 
43.500 
44.000 
44.500 
45.000 
45.500 
•~.ooo 

ORSE~VEO 

CONCENTRATION 
IN PPR 
o.oo 

• 19 
.54 

1.16 
2.65 
4.49 
6.75 
7.77 
7.41 
6.37 
5.44 
4.67 
4.01 
3.37 
2.94 
2.~9 

2.17 
1.76 
1.54 
1.30 
1. 1 0 

.95 

.19 

.67 

.61 

.SA 

.53 

.53 

.44 

.37 

.24 

.01 

13~ 

23.05 MJLES 
23o.oo crs 

.560 
35.95 HQUQS 

A.00403 H~S.SO. 
1.12474 

OISCHARGf 
CONSERVATIVE AO..JUSTEO 
CONCENT~ATION CONCENTRATION 

IN PP~ IN PPB 
o.oo o.oo 

.34 .49 

.96 1. 39 
2.C1 2.~8 

4.73 6.80 
8.02 11.52 

12.05 17.33 
13.87 19.94 
13.2') 19.02 
11.37 1h.35 
9.71 13.96 
8.34 11.99 
7.16 10.29 
6.tJ2 8.65 
5.25 7.55 
4.45 6.39 
a.a1 5.57 
3.1 .. 4.52 
2.75 3.95 
2.32 3.34 
1.96 2.82 
1.70 2.44 
1.41 2.03 
1.20 1.72 
1.09 1. 5 -( 
1.04 1.49 

.95 1.3~ 

.95 1.36 

.79 1. 13 

.66 .95 

.43 .62 

.02 .03 



MONOCACY RIVER 
NQVf~ R [Q 14• }Q67 SURREaCH C 
SA~PLING SITE NU~BE~ 1 
OI~TANCE FROM POINT Of INJECTION 
RIVE~ OISCHA~GE 

QECOVERY RATIO OF TRACER 
TJ'4f TO CENTROID 
TI~E VARIANCE 
COEFFICIENT GF S~Ew 

TIME SINCE OASERVED 
INJECTION CONCENTRATION 
IN H() !J ~S IN PPA 

10.000 o.oo 
10.500 o.oo 
11.000 o.oc 
11.500 2.3<1 
12.000 10.11 
12.500 11.33 
13. u oo 10.51 
13.500 9.12 
14.000 6.90 
14.500 5.34 
1c;.ooo 3.82 
15.500 2.60 
1h.000 1.82 
lt-,.500 .98 
17.000 .57 
17.500 .42 
18.000 .32 
1H.500 .22 
19.000 • 19 
19.500 • 1 7 
zu.ooo • 15 
zo.~oo • 14 
21.000 • 1 0 
21.500 .oR 
22.000 .07 
22.500 .06 
23.000 .06 
23.500 .05 
24.000 .04 
24.50 () .02 
z c:;.oo o o.oo 

135 

6.40 MJ L F ~ 

190.00 CF~ 

.~i6 
13.57 H() URS 

2.65759 ~RS. S O. 

2.00232 

Ot SCHAR f;f 
CONSERVATiVE ~0 01JS TE O 

CONCENTRATION CONCENTRA 10~ 

IN pp~ IN PP8 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 
2.61 2.61 

11. 0 4 11.04 
12.37 12. 37 
11.4 7 11 • 4 7 
9. 9 S 9.9~ 

7.53 7.53 
5.83 5.e3 
4.17 4. 1 7 
2.&4 ?.A4 
1.99 1.99 
1.07 1.07 

.6? .62 
• 4, .46 
.3'":> .35 
.24 .24 
.21 • 21 
• 1 q • 1 q 
• 1 7 • 1 '! 
.15 • 15 
• 11 • 1 1 
.OQ .09 
.07 .07 
.07 .01 
.0 6 .06 
.as .05 
.04 .04 
.02 . 02 

o.o o 0 • 0 (I 



MONOCACY RlVEP 
NOV£M8ER 14• )Q67 SU8REAC~ C 
SAMPLINC, SITE NUMAEH 2 
QJSTANCf FPOM POINT OF i~JECTION 

RJVEr4 DISCt-tAk'GE 

RECOVERY RATIO OF TRACER 
TIJo4f TO CENT~OID 
TI~£ VARIANCE 
COE~FtClfNT OF SKEW 

TIME SJ"JCE 
l~JECTtON 
iN HOURS 

20.000 
20.500 
21.000 
21.500 
22.000 
22.500 
23.000 
23.500 
24.000 
2tt.500 
2c;.ooo 
25 ~ 500 
2#,.000 
26.500 
27.000 
27.500 
2A.OOO 
28.SOO 
29.000 
29.500 
30.000 
·"o.soo 
31.000 
31.500 
32.000 
32.500 
33.000 
33.500 
34.00() 
34.500 
35.000 
3') . 5 00 
3fl .OOO 

/ 

OASE~VED 

CONCENTRATION 
IN PPH 
o.oo 

.30 
1.76 
3.78 
5.37 
6.6A 
7.21 
6.92 
6.45 
5.,85 
5.13 
4.36 
3.,79 
2.89 
2.24 
1.75 
1.33 
1. 16 
1.03 

.A9 

.A2 

.75 

.71 

.65 

.scs 

.so 

.36 
• 31 
• 2'• 
.18 
.13 
.07 

o.oo 

1 3tJ 

11.40 a.tiLES 
200.00 CFS 

1.058 
24.76 H0URS 

7.60141 t-iJ.IS.SQ. 
1.23q54 

CONSER ''ATIVE 
CONCENTR.\T ION 

IN PPR 
o.oo 

DISCHAPGE 
AO..!USTED 

CONCF.:NTRATIO"J 
IN PPfi 
o.oo 

.28 
1.66 
3.57 
5.07 
6.31 
6.82 
6.54 
6.09 
5.53 
4.85 
4.12 
3.5~ 
2.73 
2.11 
1.66 
1.25 
1. 10 

.98 

.84 

.77 

.71 

.67 

.61 

.52 

.47 

.34 

.l:Q 

.23 

.17 

.12 

.07 
o.oo 

.30 
1.75 
3.76 
5.34 
6.64 
7.17 
6.89 
6.41 
5 ·.82 
5.10 
4.33 
3.77 
2.88 
2.22 
1.74 
1.32 
1.15 
1.03 

.89 

.82 
• '74 
.70 
.64 
.55 
.49 
.36 

.• 3! 
.24 
.18 
.13 
.o1 

o.oo 

.. 

/ 



~QN (J CACY RTVfR 
NOV(MA[R 14. 19~7 SU8RfACH C 
~A~PLING SITE NU~AER 3 
Ot~. TA .'-4(£ FPOM POPJT OF INJECilClN 
~IV£1-J OISCHAkGE 

~fC()V[PY ~ATIO OF TRACER 
TIME TO CENTROID 
TI~E VAJ.)J . A~ · CE 

COfFFlCIENT OF SKEW 

TIME SINCE 
INJECTION 
IN t-~OUFt<; 

2A.OOO 
29.000 
30.000 
31.000 
32.ouo 
33.000 
34.000 
35.000 
3b.000 
37.000 
3A.OOO 
39.000 
40.000 
41.00~ 

42.000 
4J.OOO 
44.000 
4S.OOG 
4h.aOO 
47.000 

ORSERVEO 
CONCENTRATION 

IN PPH 
o.oo 

.20 

.96 
2.38 
3.74 
4.75 
4.78 
4.43 
3.79 
2.98 
2.15 
1.54 
1. l 7 
.86 
.66 
.46 
.39 
.2' 
.to 

o.oo 

16.65 MILE <; 
225.00 CFS 

1.14~ 

35.21 H()L)P<; 
l0.4A670 h~s.so. 

.7649~ 

l>l CHAW~E 

CON<;[RVATIVE ADJuSTEO 
CONCf:"N1RATION CONCfNTPA T I 0'·J 

IN PPR TN PP~ 

o.oo ) • 0 J 
• 1 7 .20 
.84 1.00 

2.08 2.4~ 

3.27 1.B7 
4.16 4.92 
4. 19 4.9':> 
3.88 4.':>0 
3.32 3.93 
2.61 3.09 
1.8~ 2.23 
1.:: s 1.60 
1.03 1.22 

•. ,5 .89 
.5'3 .69 
.40 .4A 
.33 .39 
• 21 .• 24 
.oA • 1 (\ 

Oc-00 o.oo 



... o~ · OCACY RIVER 
NOVf~8fR l4t }Q67 ~UAREACH C 
SAp.cPLING SITE Nll~t1fw 4 
OtSTANCE F~OM POINT OF INJECTJ J N 
RIVE~ OISCHA~Gf 

R[CnVfRY ~ATIO OF TR~CE~ 

Tt~E TO CfNT~OID 
Tt,..E VA~IANC E 

COEFfiCIENT Of S~E~ 

TIME SINCE OP.SE~VEO 

PJ~fCT I ON CONCENTRATION 
IN Hour,c; IN PPR 

37.000 o.oo 
3A.OOO .34 
39.000 .so 
40.000 1.46 
41 •. 000 2.22 
•2.000 3.17 
43.000 3.49 
44.000 3.54 
45.000 3. 4C· 
46.000 2.85 
47.000 2.24 
4A.000 1.70 
.9.000 1.32 
so.ooo 1.02 
51.000 .76 
5?.000 .59 
51.000 .49 
54.000 .37 
55.000 .29 . 
56.000 .27 
57.000 .21 
SA.OOO .21 
59.000 .17 
60.000 .16 
61.000 .16 
62.000 • 11 
63.000 .10 
64.000 .06 
65.000 .02 
~6.000 o.oo 

i 38 

21.30 ~ILE S 

270.00 CFS 

1.215 
45.60 HOURS 

21.37517 HHS.SO. 
1.28944 

()J<;CHAPGE 
CON<;ERVATIVE AOJUSTEO 

CONCENTRATION CONCENTPATION 
IN PPR IN PPB 
o.oo o.oo 

.28 .40 

.66 .94 
1.20 1.71 
1.82 2.59 
2.61 3.71 
2.87 4.08 
2.91 4.14 
2.80 3.98 
2.35 3.34 
1.84 2. 6 '_ 
1.40 1.99 
1.09 1.55 

.84 1.19 

.63 .89 

.49 .69 

.40 .s1 

.30 .1;3 

.24 .34 

.22 .31 

.17 .25 

.17 .25 

.14 .20 

.11 .19 

.13 .18 

.09 .13 

.o~ .12 

.os .07 

.02 .o2 
o.oo o.oo 

If 



,_.r,NOCACY RIV ER 
NOV E ~8fR )4• 1Q67 SUR~ E ACH D 
SAMPLINr, SITE NUM BEri 1 
OISTA~CF FROM POiNT OF IN J ECTION 
RJVfP OISCHAh'GE 

PECOVERY RATIO OF TRACE~ 

T!Mf TO CENTROiu 
TtMf VAOJANCE 
COEFFICIENT OF S~Ew 

TIME SINCE OASERVEO 
INJECTION CONCENTRATION 
IN HOURS IN P~JR 

7.000 o.oo 
7.500 1.58 
A.ooo 14.90 
A.SOO 22.11 
Q.OOO 21.o8 
9.500 17.89 

tc.ooo 13.33 
10.500 8.79 
11.000 fl.46 
11.500 4.9A 
12.000 4.02 
12.50r. 3.15 
13.000 2.56 
13.500 2.10 
14.000 1.60 
l4.SOO 1 • 21 
15.000 .87 
15.500 .64 
16.000 .42 
lfl.500 .29 
17.000 .25 
17.500 .20 
18.000 .18 
lR.SOO • 15 
19.000 • 12 
19.500 .13 
20.000 .12 
20.500 .10 
21.000 .08 
21.500 .09 
22.000 .os 
22. 5 00 .06 
2 3 .00 0 .01) 
23. :> 00 .05 
24.000 .02 
24.500 .01 
2 5 .000 o.oo 

I 

4 • 65 u T L E c, 

? Bh.OO CF S 

1.23 1 
Q.94 HOU P <; 

4.02819 h ~ s. n . 
2.21835 

i)! S CH AOll f 
CON<;E RVATI VE AO JlJ<; Tf f) 

CONCENT~:'\TI O N C f) N C E r.J T P A T I 0 N 
(N PP~ I N PPR 

,0. (J 0 o.oo 
1. 2q 1.28 

12. 11 12. 1 1 
17.97 17. q 7 
17.7q 17.7fi 
14.54 14.54 
10.83 10.83 

7.1t. 7.14 
5.25 5.25 
4.05 4.05 
3.27 3.27 
2.56 2.S6 
2.0'3 2.0R 
1 • 7 l 1. 71 
1.30 1.30 

.9A .98 

.71 .71 

.52 .5~ 

.34 .34 

.23 .?.3 

.20 .20 
• 1 ~ • 1 ~ 
.14 .14 
• 12 • 12 
• 1 0 .10 
.10 .10 
.10 . ~ o 

.o8 .oA 

.07 .• 07 
• o·7 .07 
.o~ . • 06 
.os .05 
.os .05 
.04 .04 
.02 .02 
.o1 • 01 

o.oo o.oo 

I 



MONOCACY RJVF.~ 

NOVE~~f~ lite 19h7 suq~[ACH 0 
SA~PLl~Cl SJTf NU~AER ?. 
OISTANC[ FROM POINT Of iNJfCliON 
RIVER O!SCHA~G£ 

RECOVERY RATIO OF T~ACER 

TI~E TO CENT~OIO 

Tl""f VAOI"NCE 
COEFFICIENT Of SKEW 

TIME SJ'JCE OBSERVED 
JNJECTIO"'i CONCENTR.ATION 
IN HOURS IN PPH 

25.000 o.oo 
26.000 .51 
21.000 3.55 
28.000 6.26 
2Q.OO'l 7.37 
30.000 ~.93 

31.000 6.10 
32.r.OO 4.92 
33.l;00 3.74 
34.0 .)0 2.92 
)C.. c .; 0 2 .. 22 
36.0 (, 0 1. 65 
37.000 1.35 
3A.OOO ,99 
39.000 .64 
40.000 .51 
4},000 .39 
42.000 .34 
43.000 .za 
44.000 .zo 
45,000 .18 
4fl.OOO .16 
47.000 .16 
48.000 .10 
49,000 .oA 
so.ooo .04 
51.000 o.oo 

140 

11.70 MILES 
295.00 CFS 

1.004 
31.59 HOURS 

15.11439 HRS.SO. 
1.49191 

OISCHAR(;E 
CONSfRVATtVE ADJUSTEr> 

CONCENTRATION CONCENTRATION 
IN PPN IN PPR 
o.oo o.oo 

.51 .53 
3.54 3.65 
6.24 6.44 
7.35 7.58 
6.90 7.12 
6.oq 6.27 
·~90 s.o6 
3.72 3.84 
2.91 3.00 
2.22 2.29 
1.65 1.70 
1.35 1.39 

.qq 1.02 

.63 .65 

.51 .52 

.JA .39 

.33 .Js 

.2a .29 

.zo .21 

.18 .18 

.16 .16 

.16 .16 

.10 .10 

.os .o8 

.04 .04 
o.oo o.oo 

\ 



~ONOCACY ~lVER 

NOV£.,.~fQ ! 4. 1~67 SURREACH 0 
SA~PLIP...G SITE NU~BE~ 3 
DISTANCE FROM POINT Of INJECTION 17.15 MT LE S 
RIVER OISCHA~GE 330,.0() CfS 

RECOVERY RATIO OF T~ACE._,. .972 
TI~E TO CENT~OID 43.32 HOUR5 
TtMf VAOJANCE 19 .• 53341 1-if.-S.SO. 
COfFFICIENT OF SKEW 1.00624 

OI"'C~ARGE 

TI~E SINCE OASERVf(J CONSfRVATIVE AOJuSTf.O 
INJECTION CONCENTRATION CCNC£NTRATION CONCENTRATION 
IN HOURS IN PPB t~ PP~ IN PPB 

35.000 o.oo o.oo o.oo 
3h.OOO .60 .62 .72 
37.000 1.50 1.54 1.763 
38.000 2.50 2.~7 2.96 
39.000 3.52 3.63 4.18 
40.000 4.60 4.73 5.4~ 

41.000 4.88 5.03 5.RO 
42.000 4.71 4.85 5.59 
43.000 4.33 4.46 5. l4 
44.000 3.74 3.85 4.44 
45.000 2.96 3.oc:; ).52 
46.000 2.36 2.42 2.80 
47.000 1.90 1.95 2.25 
48.000 1. 51 1.56 1.80 
49.0.00 1.15 1.19 1.37 
so.ooo .94 .97 1.12 
51.000 .76 .1q .91 
52.000 .64 .65 .76 
53.000 .53 .ss .63 
54.000 .45 .47 .r;4 
55.000 .28 .28 .33 
56.000 .22 .22 .26 
57.000 .19 .20 .23 
58.000 • 16 .1~ • 11 
59.000 • 11 • 12 .13 
60.000 .07 .07 .oq 

61.000 .03 .03 .03 
62.000 o.oo o.co o.oo 

l..Jl 

; 

I 



MONOCACY RIVER 
NOVfM ~EQ 14• 1967 SURREACH 0 
SAMPLING SI TE NU~RER 4 
OISTAt~CE f:POM POINT OF I~JEC T JON 

RIVE~ OISCHA '-<G E 

RECOVERY RATIO OF TRACE~ 

TIJ.CF TO CENTROID 
TIME VADJANCE 
COFFFICIENT OF S~EW 

T It-4E S l NCE 
IN.JE'CT!ON 
IN HOURS 

42.000 
43.000 
44.000 
45.000 
46.000 
47.000 
4A.OOO 
49.000 
50.')00 
51.000 
52.000 
53.000 
54.000 
55.000 
5~.ooo 

57.000 
58.000 
59.000 
60.000 
61.000 
62.000 
63.000 
64.000 
65.000 
66.000 
67.000 
6A.OOO 
69.000 
70.000 
71.000 
72.000 
7 3 .000 
74.000 
75.000 

ORSE~VEO 

CONCENTRATION 
I,.~ PPH 
o.oo 

.26 
1. ]6 
1.97 
2.83 
3.82 
4.24 
3.96 
3.64 
3.25 
2.82 
2.39 
1.96 
1.66 
:.39 
1.18 

.97 

.so 

.67 

.57 
.,.7 

.36 

.30 

.23 · 

.19 -

.20 

.18 

.17 

.14 

.to 

.10 

.os 

.03 
o.oo 

142 

21.00 MILES 
335.00 CFS 

.930 
51.51 HOURS 

30.02967 HRSoSC. 
1.24022 

CONSEQVATIVE 
CONCENT~ATION 

IN PP~ 
o.oo 
.l8 

1. 25 
2.12 
3.04 
4.11 
4.55 
4.26 
3.91 
3.50 
3.03 
2.57 
2.11 
1.78 
1.50 
1.27 
1.04 
.86 
.72 
.61 
.so 
.39 
.32 
.25 
.21 
.22 
.20 
.18 
.15 
.11 
.10 
.09 
.03 

o.oo 

OJSC~APGE 

•DJUSTED 
CONCENTRATION 

IN PPB 
o.oo 

.33 
1.46 
2.48 
3.56 
4.81 
5.33 
4.99 
~.sa 

4.10 
3.55 
3.01 
2.47 
2.09 
1.75 
1.49 
1.22 
1.01 

.84 

.72 

.59 

.46 

.38 

.29 

.24 

.25 

.23 

.21 
' ... .... ' 

.13 

.12 

.11 

.04 
o.oo 



Mf)NOCACY PIVER 
JUNf 7, 1~68 5UBPEACH C 
SAMPL!~G SITE NCM8ER 1 
OISTA~Cf FRO~ POINT OF INJECTION 
RIVER O!SCHA~GE 

RECOV[PY HATIO OF T~ACER 

TI ... E TO CENTROID 
TIME VAQIANCE 
COfFFJCIENT OF S~EW 

T IJ.iE SINCE ORSERVEO 
INJECTION CONCENTRATIO~ 

IN HOURS IN PPB 
6.000 .oo 
6.2t0 .oo 
6.4~0 1.22 
6.600 6.70 
6.80') 13.9S 
7.000 19.93 
7.200 21.10 
7.400 19.'16 
7.600 17.96 
7.soo 16.27 
8.000 14.50 
A.200 11.58 
8.400 q.3?. 
S.600 7.75 
8.800 6.20 
9.000 5.04 
9.200 4.2 .. 
9.400 3.48 
9.600 2.9~ 

.9. 800 2.32 
10.000 1.78 
10.200 1.38 
10.400 1.12 
10.1-,00 .92 
lo.soo .79 
11.000 .66 
11.200 .54 
11.400 .47 
11.600 .42 
11.800 .40 
12.000 .36 
12. 200 .32 
12.400 .27 
12.600 .22 
12.900 .19 
13.000 • 16 
13.200 .10 
13.400 .os 
13.600 .01 
13.800 .oo 
14.000 o.oo 1 .. J.) 

h.40 MILE S 
550.00 CFS 

1.146 
7.91 HOUR<; 

1.10A6l Hr?S.SO. 
1.5~197 

:>Jt.,CHARGE 
CONSERVATIVF: ADJ US TE:1 

CONCENTRATION CONCEPJTI=fA T !O"J 
!N PPR IN PPR 

.oc .oo 

.oo .oo 
1.06 l.Of, 
s.as 5.85 

12.20 12.?0 
17.39 17.39 
18.41 1S.41 
17.4? 17.42 
15.67 15.67 
14.20 14.20 
12.65 12.65 
10.10 10.10 
A.l3 ~.13 

6.76 1-,.76 
5.41 5.41 
4.40 4.40 
3.70 3.70 
3.04 3.04 
2.60 2.60 
2.02 2.~2 

1.55 1. 5·:: 
1.21 1. 21 
.9~ .9A 
.so .so 
.6Q .69 
.s~ .58 
.47 .47 
• 41 .41 
.36 .36 
.35 .35 
.31 .31 
.2J3 .28 
.23 .23 
.20 .20 
• l 6 • 1 f, 

• 14 • 14 
.OA .OA 
.oc; .05 
• 0 1 .01 
.oo .oo 

o.oo 0.30 



"'0NOCACY RlVEQ 
JU~£ 1. 1968 SUBREACH C 
SA~Pll~G SIT£ NU~8E ~ 2 
OJSTJNCE fROM POJ~T Of INJECTION 
RIVf~ OISCHA~G£ 

RECOvERY RATIO Of T~ACE~ 

TIM£ TO CENl~OtO 
TIME V'AQ}ANCf 
COEfFICIENT OF 5~£~ 

Tl"'£ SINCf OBSERVED 
INJECTION CONCENTRATIO~ 

IN ,..OURS IN PPb 
11.600 o.oo 
11.000 .24 
12.000 .90 
12.200 2.48 
12.400 6.96 
12.600 9.06 
12.AOO 10.45 
13.000 11.57 
13.200 12.61 
13.400 ) 3. 30 
13.600 13.31 
13.800 12.90 
14.GOO 11.d6 
.14.,200 10.93 
14.~00 ~.as 

14.600 8.&4 
14.800 7.98 
15.000 7.13 
15.200 6.31 
15.400 5.56 
15.600 4.85 
15.800 4.20 
16.000 3.65 
1~.200 ~.02 

16.400 2.63 
16.600 2.32 
1f,.800 1.99 
17.000 1.76 
17.200 1.5~ 

17.400 1.32 
17.(,00 1.16 
17.80 0 1. 01 
18.0 00 .86 
JA.20 • .60 
l~.t. uo .53 
18. !-!0~ .•3 
18. 0 0 .39 
19. (· (, :J .32 
19.20 ·1 .24 
19.400 .21 
19,oOO .18 
l9.AOO .12 
20.000 .09 
20.200 .(\8 
20.400 .o~ 

2 0 .600 .os 
20.AOO .02 
2!.000 o.o 
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11.40 ,_.JLES 
535.00 CfS 

1.122 
14.25 HOURS 

1.98283 .... ~s.so. 
1.05569 

OJc;CHARGE 
CONSERVATIVE ADJUSTED 

CONCENTRATION CONCENTRATION 
IN ppq IN PPB 
o.oo c.oo 

.21 .20 

.so .?A 
2.21 2.15 
6.2-. 6.03 
8.07 7.85 
9.31 9.06 

10.32 10.04 
11.24 10.93 
11.86 11.53 
11.B7 11.54 
11.50 11.19 
10.57 10.28 

Q.75 9.48 
8.78 8.54 
1.13~ 7.67 
7.12 6.92 
(,.?~ 6.1~ 

5.62 5.47 
4.9~ 4.82 
4.33 4.21 
3.75 3.65 
3.26 3.17 
2.69 2.62 
2.34 2.28 
2 .. 06 2.01 
1.78 1.73 
1.57 l. 53 
1.39 1.3~ 

1. 1 ~ 1.15 
1.03 1.00 
.9c .88 
.76 .74 
.. 5• .52 
.47 .46 
.38 .37 
.35 .34 
.29 .2R 
.22 .2i 
• 19 .18 
• 16 .16 
• 1 0 .10 
.o~ .08 
.o1 .01 
. os .os 
.04 .04 
.oz .02 

o.oo o.oo 



MQN O( ,\ (Y RIVE~ 
UNE 7. 196A SllBREACH C 
~4~PLING SITE NU~ ti ER 3 
OISTANCE F~O~ POINT OF INJECTIO~ 

RIVfQ DISCHA4GE 

REC0V[Pr RATIO OF TRACER 
TI~E TO CfNTROIO 
TI~E VARIANCE 
COEFFICIENT OF SKEW 

TIME SINCE OBSE~VEO 

INJECTIO~ CONCENTRATION 
IN .-.ouRs IN PPR 

lt-..800 o.oo 
17.0JO .os 
17.200 .46 
17.400 .90 
17.~00 1.28 
17.800 2.25 
1~.ooo 3.35 
1A.200 4.50 
1~.400 5.65 
lA.hOO 6.44 
16.800 7.3~ 

1Q.OOO 7.84 
19.200 8.57 
19.400 9.01 
}Q.600 9.31 
l9.AOO 9.30 
20.000 9.10 
20.200 8.53 
20.40() s.os 
20.600 7.55 
20.800 7.04 
21.000 6.S2 
21.200 5.97 
21.400 5.4'3 
21.600 4.83 
21.800 4.30 
22.000 3.77 
?2.200 3.31 
22.400 3.01 
2 2 .~00 2.61 
22. BOO 2.31 
2 3 . 000 2.05 
2 3 . 200 1.81 
2 3 .4 0 0 1.67 
23 .6 0 0 1.41 
2 3 .N0 0 1.24 
24. 00 ~ 1 • 1 1 
24.200 .94 
24.400 .79 
2 4. 6 00 .67 
24. AOO .45 

I 

14 s 

16.65 r-41 Lf 5 
560. 0 0 C:FS 

1.034 
20.36 HOURS 

2.64277 rl~s. s o. 

.72080 

D I ~ CHA~U; E 

CON<;f~VATTVf AOJU S TEO 
CONCENTPATlON CONCf~TRATJO N 

IN PPB IN PPR 
o.oo o.o o 

.07 .07 

.44 .4S 

.87 .89 
1. 23 1.26 
2.lq 2.22 
3.24 3.30 
4.36 4.43 
5.46 5.56 
6.23 6.34 
7.09 1.22 
7.5F3 1.12 
8.29 A.44 
8.71 8.87 
0.01 9.17 
;:t .99 9. 16 
8.80 8.96 
8.25 8.40 
1.1~ 7.92 
7.30 7.4-4 
6.80 6.93 
6.31 6.42 
5.78 5.8~ 

5.3G 5.40 
4.67 4.7~ 

4.15 4.23 
3.65 3.71 
3.20 3.26 
2.91 2.96 
2.53 ?.57 
2.24 2.2~ 

1.9~ 2.02 
\.75 1.78 
) • 6 1 1.64 
1.37 1.39 
1.20 J.22 
1. 0 7 l.OQ 

• q 1 .o2 
.77 .78 
.65 .66 
.43 .44 



Joof')NOCACY RIVfR 

TII-4£ SINCE 
TNJfCTION 

25.00(\ 
25.200 
25.400 
25.b00 
25.800 
26.000 
2f,.ZOO 
26.400 
26.600 

OBSERVED 
CONCENTRATION 

.38 

.28 

.22 

.19 

.22 

.19 

.17 

.10 
o.oo 
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CONSF.:RVATIVE 
CONCENTR"~ ' C N 

.36 

.27 

.21 

.19 

.21 

.18 

.17 

.09 
o.oo 

\ 

DISCHARf;£ 
ADJUSTEO 

CONCENTRATION 
.37 
~28 

.21 

.19 

.21 

.1 q 

.17 

.oq 
o.oo 



~ONOCACY RIVER 
~UNE 7• 19~8 SUBREACH C 
SA~PLlNG SITE NUMBER 4 
OISTANCE FROM POINT OF INJECTION 
RIVER DISCHAI-1GE 

RECOVEPY RATIO OF TRACER 
TI~E TO CEN TROID 
TI~E VA~IANCE 

COEFFICIENT OF S~EW 

TIME SINCE OBSERVED 
lN~ECTJON CONCENTRATION 
IN HOURS IN PPA. 

22.000 o.oo 
22.200 .28 
22.400 .52 
22.000 .66 
22. ~ 00 .91 
23.000 1.15 
23.200 1.46 
23.400 1.79 
23.600 2.59 
23.AOO 3.46 
24.00(} 4.45 
24.200 5.14 
24.400 5.92 
24.600 6.38 
24.ij0Q 6.90 
25.000 7.26 
2'5.200 7.50 
25.400 7.56 
25.600 7.58 
25.800 7.58 
2fl.OOO 7.52 
2~.200 7.40 
26.400 7.21 
26.60 0 6.86 
26.800 6.46 
27.000 5.84 
27.200 5.32 
27.400 4.79 
27.600 4. 3 8 
27.800 4.04 
28.000 3.70 
28.200 3.36 
28.400 2.98 
2 A. 6 00 2.72 
2H.800 2.45 
29.000 2.24 
29.200 2.01 
29.400 1.83 
29.b00 1.65 
2q. a oo 1.49 
30.000 1.37 

/ / 

14 -

21.30 MTLEc; 
655.(10 CF S 

1.252 
26.56 HOUR S 

5.04221 .-4R S .SO. 
1.05352 

u:SCHARGE 
CONSERVATIVE ADJ US T£(' 

CONCENTRA .. ION CONCfNTRATION 
tN PPR IN PPR 

, . 0. 0 0 o.oo 
.22 .26 
.41 .49 
.53 .63 
.73 .87 
.92 1 • 1 0 

1.16 1.39 
1.43 1.71 
2.07 2.46 
2.76 3.29 
3.55 4.23 
4.11 4.89 
4.73 5.64 
5.09 6.07 
5.51 6.56 
5.80 6.91 
5.99 7.13 
6.04 7.19 
6.3S 7.21 
6.06 7.22 
6.01 7.16 
5.92 7.05 
5.76 6.86 
5.4 C 6.53 . 
5. 16 6.15 
4.67 5.56 
4.25 5.07 
3.83 4.56 
3.50 4.17 
3.23 3.84 
2.96 3.52 
2.68 3.19 
2.38 2.84 
2.17 2.59 
1.96 2.33 
1.79 ?.13 
1.61 1.91 
1.46 1.74 
1.33 1. 5R 
1.19 1.42 
1. 1 0 1 • 31 



MQNOCACV RIVER 

OI~CHA0l1f 

TJME SINCE OASERVED CONSERVATIVE AOJUST£r1 
JNJfC1lON CONCENTRATION CONCfNTRAYION CONCENTRA T !OP.~ 

J0.2CO 1.24 .9Q 1. 18 
30.400 1.14 .91 1.08 
30.600 1.03 .82 .98 
30.800 .93 .74 .89 
31 000 .86 .69 .82 
31.200 .79 .63 .75 
31.400 .70 .56 .~7 

31.600 .65 .52 .62 
31.800 .62 .so .59 
32.000 . • 59 .47 .56 
32.200 .54 .43 .52 
32.400 .52 .42 •• 9 
32.600 .49 .39 .47 
32.800 .44 .35 • 41 
33.000 .40 .32 .38 
33.200 .36 .29 .34 
33.400 .34 .27 .32 
33.600 .32 .25 .30 
33.800 .28 .23 .27 
34.000 .2~ .20 .24 
34.200 .23 .18 .22 
34.400 .21 .17 .20 
34.600 .20 .16 • 19 
34.800 .18 .14 .17 
3c;.ooo .15 .12 .14 
35.200 .12 .10 .12 
35.400 .09 .o1 .09 
35.600 .07 .06 .07 
35.800 .os .04 .!>5 
36.000 o.oo o.oo o.oo 

148 

! ~ I 



MONOCACY RIVER 
JUNE 7, l9bA SuBREACH 0 
SAMPLING SITE NU~ Bf~ 1 
DISTANCE fROM POINT OF INJECTION 
RIVER 015CHA~GE 

RECOVERY ~-TIO Of T~ACER 
TIME TO CENTROIO 
Tlt-1E VAQIANCE 
COEfFICifNT OF S~EW 

TIME SINCE OBSERVED 
INJECT JON CONCENTRATIQN · 
IN HOURS IN PVA 

3.500 o.oo 
4.000 • 14 
4.500 16.58 
5.000 41.74 
5.500 40.17 
6.000 32.12 
6,500 14.94 
7.000 5.96 
7.500 3,06 
a.ooo 1.45 
8.500 .75 
9.000 .45 
9.500 .31 

10.000 .22 
10.500 .2! 
11.000 • 16 
11.500 .10 
12.000 .os 
12.500 o.oo 

----

149 

4. s ·; t-4 I L E S 
72 0 ,00 CFS 

1. :, 67 
5.~3 HOUP.S 

.75580 liR ~ . S Q. 
1.765 23 

!)J ~ CHAQ(;f 

CONSERVA TIVE AO.JUST£0 
CONCEP-.JTRATION CONCEN TRATI 0"-1 

lN PPH IN PPH 
o.oo o.oo 

.09 ·• (j q 
lO.SB 10.513 
26.63 26.63 
25.63 25.63 
20.50 20.50 
9.53 Q.53 
3.80 3.80 
1.95 1.95 
.93 .9) 
.4A .48 
.29 .29 
.20 .20 
.14 • 14 
.13 .13 
• 1 0 .to 
.06 .06 
.03 .03 

o.oo o.oo 

- ~ ... 



l 
l 
I 

MONOCACY RIVER 
JUN£ 1. 196A SUBREACH 0 
SAMPLING SITE NU~BfH 2 
DISTANCE FRON POINT OF INJECTIO~ 
RIVER OISCHA~GE 

RECOVERY RATIO OF TRACE~ 

TIME TO Cf.NTRJIO 
TIME VARIANCE 
COEFFICIENT 0f SKEW 

TIME SINCE 
tN...rfCTION 
TN HOURS 

1J.OOO 
13.50() 
14.000 
14.500 
15.00() 
15.500 
16.000 
lb.500 
17.000 
17.500 
18.000 
lA.SOO 
19.000 
1<).500 
zo.ooo 
zo.soo 
21.000 
21.500 
22.000 
22.500 
23.000 
23.500 

OBSERVED 
CONCENTRATION 

IN PPB 
• ( i 1 
.34 

1.44 
8.82 

14.95 
19.0b 
18.92 
6.42 

13.33 
10.25 
1.31 
4.70 
2.76 
1.68 
1.26 

.94 

.69 

.42 

.28 
• 13 
.03 

o.oo 

150 

11.70 ""ILES 
720.00 CFS 

1.225 
16.44 HOURS 

2.060J2 H~s.sa. 
.9~738 

CONSERVATIVE 
CONC~NTRATlON 

DISCHAPGE 
AOJUSTEO 

CONCfNTRATI~N 

IN PPh IN PPR ' 
.01 
.28 

1.18 
7.20 

12.21 
15.56 
! 5-.45 
13.41 
10.88 
8.37 
6.02 
3.64 
2.2c; 
1. 37 
1.03 

.11 

.56 

.3~ 

.23 
• 11 
.02 

o.oo 

.01 

.28 
1.18 
1.20 

12.21 
15.56 
15.45 
13.41 
10.68 
8.37 
6.02 
3.84 
2.25 
1.37 
1.03 

.11 

.56 

.34 

.23 
• 11 
.02 

o.oo 



MONOC4CY ~JVER 

JUNf 7, 196A SUBREACH 0 
~4~DLING SITE NU~BER 3 
DISTANCE F~OM POINT OF INJECTION 
RIVER OtSCH~KGE. 

RECOVERY RATIO OF T~ACER 

TI~E TO CENTR'JIO 
IJMf VA~IANCE 
COEFFICIENT OF SKEW 

T H4£ SINCE 
INJECTION 
IN HOURS 

18.000 
18.500 
19.000 
1Q.500 
20.000 
20.500 
21.000 
21.500 
2?.0C•O 
22.500 
23.010 
23.500 
?4.000 
24.')00 
25.000 
25.500 
26.000 
26.500 
27.000 
27.500 
28.000 
2A.500 
29.000 
29.500 
30.000 
30.500 
31.000 
31.500 
32.000 
32.500 
33.000 
33.500 
34.000 
34.500 
35 . 000 

OASERVED 
CONCENTRATION 

IN P;:>~ 

o.oo 
o.oo 

. 14 

.68 
1.98 
4.98 
7.52 
9.54 

10.64. 
10.08 
9.32 
8.35 
7.06 
5.89 
4.80 
3.63 
2.94 
2.30 
1.87 
1.28 

.93 
• 71 
.62 
.51 
.46 
.46 " 
.36 
.31 
.2~ 
.?5 
.20 
• 18 
.15 
.09 

o.oo 

151 

17.25 Mllf:C:, 
780.00 Cf C 

1.056 
23.42 HOURS 

5.87640 t·H~~.c;o. 

1.3,..728 

OJSChA~(;E 

CONSERVATIVE ADJUSTED 
CONCENTRATION CONCENTRA T I Ot~ 

IN PPA IN PPR 
o.oo o.oo 
o.oo o.oo 

.13 .14 

.64 • 7 0 
1. 8 8 2.03 
4.72 5. 1 1 
7. 12 1.72 
9.04 9.79 

1 o . -o g 10.92 
9.55 10.34 
~.83 9.56 
7.91 8.57 
6.69 7.24 
5.5A 6.04 
4.55 4.43 
3.44 3.72 
2.78 3.02 
2.18 2.36 
1.77 1.92 
1. 21 1.31 

.88 .95 

.67. .73 

.59 .64 

.48 .5? 

.44 .47 

.44 .47 

.34 .37 

.29 .32 

.27 .29 

.24 .26 

.1q .21 
• 17 .18 
.14 • 15 
.09 .09 

o.oo o.oo 



I 
I 
I 

p.4QNOCACY RJV[Q 
JUNf 7, 19~A SURPEACH 0 
SAMPLING SITE NU~BER 4 
OISTAN([ FP.O~ POINT OF INJECTION 
R I VtR I) I SCHA~GE 

RECOVE~Y R ~ TIO OF T~ACER 
TI,..f TO CE,.'iPOIO 
TIME VARIANCE 
COEFFICIENT OF S~EW 

TI,..f SINCE ORSERVEn 
J~J~CTION CONCENT~A 'r lON 

IN HOURS IN PPB 
23.500 o.oo 
24.000 .02 
24.500 .18 
25.000 .90 
25.500 1. 90 
26.000 4.72 
2h.SOO 6.91 
27.000 8.89 
27.500 9.52 
?A.OOO 9.39 
28.500 8.68 
29.000 7.13 
2Q.500 5.96 
30.000 4.96 
30.500 4.02 
31.000 3.37 
31.500 2.67 
32.000 1.98 
32.500 1.28 
33.000 1.o• 
33.500 .76 
34.000 .69 
34.500 .59 
35.000 .54 
35.500 .53 
36.000 .44 
36.500 .38 
31.000 .36 
37.500 .32 
3A.OOO .29 
38.500 .~7 
39.000 .24 
39.500 .24 
40.000 .20 
40.500 • 1 7 
41.000 .13 
41.500 .12 
42.000 .os 
4?.500 .05 
43.000 o.oo 
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21.00 MJLf5 
780.00 CFS 

.964 
29.01 HOURS 

7.54379 HRS.SO. 
1.70993 

OISCHARfiE 
CONSERVATIVE ADJUSTED 

C 0 t-4 CENTRA T I 0 N CONCENTRATION 
IN PP~ IN PPR 
o.oo o.oo 

.02 .02 

.19 .20 

.93 1.01 
1.97 2.14 
4.90 5.31 , 
7.ll 7.77 
9.22 9.99 
9.88 10.70 
9.74 10.56 
9.01 9.76 
7.40 8.02 
6.18 6.70 
5.15 s.58 
4.17 4.52 
3.50 3.79 
2.77 3.00 
2.oc; 2.23 
1.33 1.44 
1.08 1.17 

.79 .85 

.72 .78 

.61 .66 

.56 .61 

.55 .60 

.46 .49 

.39 .43 

.37 .40 

.33 .36 

.30 .33 

.28 .30 

.25 .27 

.25 .21 

.. 21 .22 

.1A .19 

.13 .1 5 

.12 .13 

.o8 .09 

.os .06 
o.oo o.oo 

,_ - . 



MONOCACY RIVED 
SEF--TEWH£~ 2t;, 19t-A 
SA~PLING SI TE N0MHfR 
OISTAffC[ FR O'-' POINT OF INJECTION 
RtV£R CISCHAHG[ 

R[C, VfRV RATIO Of T~ACER 
Tt~f TO CfNTR OID 
TJfoiE VAQTA~C[ 

COEFFICIEr~T CF St\EW 

4.6'> "'ll.f. <-
108.00 CF S 

.797 
20.96 Hn U R C, 

3 7 • 7 2 c €\ 4 H R S • ' ) f) • 
2.52450 



MONOCACY RIVER 
SEPTE~PER 2~• 19~8 
SAMPLING Silf. NUM 8 EQ 2 
OISTA~CE FPOM POINT Of INJECTION 
RIVEP OISCHAHGE 

RECOVERf RATiO OF T~ACE~ 

TIMf TO CENTROID 
TIME vA~IANCE:. 
COf.FFICIENT Of SKEW 

TIJo4f SI~C f 

lNJfCTJON 
IN HOU~S 

52.00\l 
54.000 
56.COO 
SA.OOO 
60.000 
62.000 
64.000 
66.000 
68.000 
70.0()0 
72.000 
74.C.IO 
7f,.OOO 
78.000 
80.000 
82.000 
~4.000 
8~.000 

88.000 
90.000 
92.000 
94.000 
96.00 0 
9A.OOO 

}00.000 
102.000 
104.000 
10fi.OOO 
10A.OOO 
110.000 
112.000 

ORSERV£0 
CONCENTRATION 

IN PPA 
o.oo 

/ 

.65 
2.29 
2.98 
3.79 
4.44 
4.51 
4.27 
3.93 
3.49 
2.96 
2.34 
1.71 
1.26 
.96 
.83 
.75 
.68 
.59 
.s~ 

.52 

.48 

.46 

.40 

.32 

.28 

.zz 

.18 
• 1 0 
.• OS 

o.oo 

154 

11,70 MILE S 
11J.oo crs 

.571 
69.52 ~ou~s 

119.61754 ~RS. S ~. 
1.24045 

:.;QNSfRVATIVE 
CONCENTRATION 

IN PP~ 
o.oo 
1.14 
4.02 
s.23 

·6.64 
7.78 
7.90 
7.48 
6.88 
6.11 
5.18 
4.11 
3.00 
2.20 
1.67 
1.45 
1.31 
1.18 
1.04 

.95 

.91 
~~· 
.8\.i 
.69 
.55 
.4f' 
.39 
.31 
.17 
.09 

o.oo 

OJ '·. : rt ~ :J;f 
AO . .' v~ I ED 

CONCEN-RATIO N 
IN PP8 
o.oo 
1. 20 
4.20 
5.47 
6.95 
8.14 
8.26 
7.83 
7.20 
6.39 
5.42 
4.30 
3.14 
2.30 
1.75 
1.52 
1.37 
1.24 
1.oq 

.Q9 

.95 

.8& 

.84 

.73 

.sa 

.51 

.40 

.32 

.18 

.10 
o.oo 



~ONOCACY RIVFR 
S [PT f ~~ER 2~• 1968 
S414PLING SITE NU,.. t3 F R 3 
OI"ilANCE FROM POINT C1F INJECTION 
RIVER OtSChA~(,f 

RECOVERY RATIO OF THACER 
T I r.~ E T 0 C E ~ T R 0 I 0 
TIME '-'ARIANC£ 
COEFFICIENT OF SK[A 

TI._.f SJNCE. OAS[RVEO 
INJECTION CONCENT~ATION 

IN HOUP'i 
6A.OOO 
70.000 
72.000 
74.000 
7~.000 

78.000 
80.000 
~2.000 

84.000 
86.0CO 
BA.OOO 
90.000 
9.?.000 
94.000 
96.000 
98.000 

100.000 
102.000 
104.000 
106.000 
lOH.OOO 
110.000 
11?.000 
114.000 
11A.OOO 
llA.OOO 
120.000 
122.000 
}24c000 
12h.OOO 
12~.000 

1 3 0.000 
13 2 .000 
13 4.000 
136.000 
138.0 0 0 
140.000 
142.00 0 

IN PPB 
o.oo 

.05 
• 31 
.76 

1.25 
1.72 
2.06 
2.3B 
2ft>57 
2.66 
2.59 
2.47 
2.21 
2.04 
1.78 
1.54 
1.30 
l.OQ 
.sa 
.74 
.59 
.s~ 

.so 

.45 

.42 

.38 

.31 

.32 

.30 

.2~ 

.24 
• 1 q 
.21 
.19 
.17 
• 11 
.06 

o.oo 

! 

\ 

l ;,:l 

17.1 5 ~t l r ::; 

122.o o cr-

.479 
93.19 Hr, r P S 

l8~.8h072 HP .•:o . 
1.079 4 8 

( t{ ";(dA;..· (,f 

CONSERVATIVE A OJi.J ~ T E r 
CONCENTRA TI ON C 0 ~ C f t -· P A 1 I U ~~ 

IN PPR I ~ P P A 
o.oo C. (Ju 

• 1 a • 1 1 
.64 .7 3 

1.58 1.7~ 

2.60 2 . 9 4 
3.60 4. f' 6 
4.29 4.AS 
4.96 5.f.O 
5.37 6. 06 
5.54 6 • .?6 
5.41) 6. 1 0 
5.16 ';. R3 
4.71 5. 34 
4.26 4. A l 
3.71 4. 19 
3.21 3. 6 3 
~.7~ 3. 05 
?.21 2. 5 6 
1.84 2. 0 7 
1.54 1. 7 4 

1.24 1 6 1.. 0 
1 • 11 1.28 
1.04 1 • 1 R 

.94 l • c 7 

.88 1 • !; :'\ 

.ao .90 

.78 .A8 

.6~ .76 

.62 .1(; 

.~2 . c:; ~ 

.49 .56 

.40 .45 

.43 ... Q 

.40 . .:. s 

.35 .40 

.23 .?~ 

• ! 3 • ! 5 
o.oo o.oo 



~ONOC..\CY ~lVE R 

SEPTE~8ER 2~. 196A 
SA~PLING SITf NUM 8 E~ 4 
OISTA~CE fROM POINT OF !NJfCTION 
RIVEP OISCHA~GE 

PECnVERY RATIO Of T~ACER 
TIMf TO CE"4TROID 
TIME. vARIANCE 
COEFFICIENT OF SKEw 

TIMf SINCE ORSERVED 
INJECTION CONCENTRATION 
IN HOUR<; !N PPB 

S1.000 o.oo 
85.000 .1 9 
87.000 .47 
89.000 .84 
'""1.000 1.14 
93.000 1.52 
9'5.000 1.89 
97.000 2.08 
q9.ooo 2.10 

101.000 2.03 
103.000 1.86 
1CS.OOO 1.75 
107.000 1.56 
109.000 1.44 
111.0('0 1.27 
113.000 1.14 
115.00() 1.01 
117.000 .90 
119.000 .82 
!21.00) .75 
123.000 .~2 
12c:;.ooo .66 
127.00\J .62 
~29.000 .57 
131.000 .56 
133.000 .so 
135.000 .47 
137.000 .46 
139.000 .43 
141.000 .41 
143.000 .38 
1'-5.000 .34 
}47.000 .31 
149.000 .28 
15 1.lJ00 .21 
153.000 .21 
155 .00 0 .17 
t57.oro .16 
159.~00 . .o7 
1f,l.v00 o.oo 

156 

21.00 MILE S 
!24.0~ CFS 

.440 
110.70 HOUR~ 

278.6776. HRS.SQ. 
.85524 

DISCHARGE 
CONSERVATIVE ADJUSTED 

CONCENTRATION CONCENT RATION 
IN PPR IN PPB 
o.oo o.oo 

. i~3 .49 
1.07 1.23 
1.91 2.19 
2.60 2.98 
3.46 3.97 
4.30 4.~3 

4.71 5.41 
4.78 S.tt8 
4.61 5.30 
4.23 4.86 
3.98 4~57 

3.53 4.06 
3.26 3.74 
2.88 3.31 · 
2.60 2.98 
2.30 2.64 
2.ps 2.:: s 
1.87 2.15 
1.70 1.95 
1.63 1.87 
1.51 1.73 
1.40 1.61 
1.30 1.49 
1.27 1.46 
1.14 1.31 
1.07 1.23 
1.04 1.19 

.98 1.13 

.94 1.07 

.a:> .99 

.78 .90 

.70 .~o 

.63 .72 

.48 .55 

.48 .55 

.38 . • 44 

.37 .43 

.15 .18 
o.oo o.oo 



~JNOCOCHEAGIJE C~EEK 

._.AY ~. 1969 
S~MPLlNG SITl NUMAf~ 1 
DISTANCE FROM POINT : j p IN,.tECTION 
RIVER DIS~HARGE 

RECOVERY RATIO OF TkACER 
TJMf TO CfNTnJJO 
TJt.4[ VAQIANCF 
COEFFICIENT Of S~EW 

TJM[ :; ·i NC£ OBSE~V£0 

INJECT j ON CONCE~TRATION 

IN HOURS IN PP8 
?.400 o.oo 
2.500 1c;.76 
2.600 55.40 
2.700 81.96 
2.800 99.76 
2.900 134.84 
3.000 147.68 
3.100 154.44 
3.200 98.80 
3.300 65.40 
3.400 27.84 
3.500 19.12 
3.600 16.04 
3.700 1 ;.• . 24 
3.800 9.68 
3.900 7.20 
•• ooo s.5c 
4.100 4.32 
4.200 3.68 
4.300 2.32 
4.400 1.48 
4.500 1.16 
4.600 .72 
4.700 .56 
4.800 .36 
4.~00 .44 
s.ooo .28 
5.100 .16 
5 .200 o.oo 

15 7 

2.75 Mllf. S 
241.00 CF S 

1.544 
.3.05 HO UR S 

.10552 HRS. S0 . 
1.40757 

DI SCHARGE 
CONSERVATIVE AOJUS TED 

CONCENTRATION CONCF.NT~ATI J N 

IN PPA IN PPR 
o.oo o.oo 

12.80 12.AO 
35.89 35.R9 
53.10 53.10 
64.63 ~4.63 

87.35 87.35 
95.67 9').67 

100.05 100.05 
64.01 64.01 
42.37 42.37 
18.04 1~.04 

12.39 12.39 
10.39 10.39 
7.93 7.93 
6.27 -b. 27 
4.66 4.66 
3.58 3.58 
2.sa 2.80 
2.38 2.38 
1.50 1.50 

.96 .96 

.75 .75 

.47 .47 

.3f, .36 

.23 .23 

.29 .29 
• 18 .18 
.10 .10 

o.oo o.oo 



CONOCOCHEAGtiE C~EEK 

MAY 6• 19€-9 
SAMPLING SITE NU~RER 2 
DISTANCE FROM POINT Of INJECTION 
PIVER OISCHA~GE 

P[COVERY fATIO OF TRACER 
TI~E TO CENTROID 
TIP-'E VARIANCE 
COEffiCIENT OF S~EW 

TIME SINCE ORSfQVEO 
INJECT JON CONCENTRATlflt-1 
IN HOU~S IN PPB 

s.eoo o.oo 
t,.OCO 26.36 
6.200 62.92 
6 ... oo 66.12 
6.600 66.28 
6.800 56.32 
7.000 38.32 
7.?00 29.44 
7.400 21.64 
7.6(\0 15.32 
7.800 11.28 
a.ooo 9.04 
A.200 8.12 
A.400 6.44 
A.60J 4.96 
A.8CO 4. 16 
Q.OOO 3.16 
9.20Ll 2.36 
9.40() 1.68 
9.600 .so 
9.800 .60 

10.000 .60 
10.200 .60 
10.400 .60 
10.600 .68 
lO.AOO .56 
11.000 .52 
11.200 .56 
11.400 .56 
11.60C .32 
1l.AOO .40 
12.000 .16 
12.20C o.oo 

158 

5.40 MILES 
242.00 CFS 

1.40? 
6.92 HOURS 

.69242 HRS.SO. 
2.11444 

OISCHARC,E 
CONSERVATIVE ADJUSTED 

• , 't 

CONCE~TRATION CONCENTRATION 
IN PPB' IN PPB 
o.oo o.oo 

18.73 1A.B1 
44.7 :• 44.89 
46.98 47.18 
47.10 47.29 
40.02 40.19 
27.23 27.34 

"20.92 21.01 
15.38 15.44 
10.89 10.93 
8.02 A.o5 
6.42 6.45 
5.77 5.79 
4.58 4.60 
3.52 3.54 
2.96 2.97 
2.25 2.25 
1.68 1.68 
1.19 1. 20 

.57 .57 

.43 .43 

.43 .43 

.43 .43 

.43 .43 

.48 .49 

.40 .40 

.37 .37 

.40 .40 

. 40 .40 

.23 .?3 

.28 .2 \7 
• 11 • 11 

o.oo o.oo 

----



CONOCOCHEAGUE C~ffK 

~AY 6t 1969 
~A~PLING SITE NUM8f.R 3 
OI~TA~CE FROM POINT OF INJECTION 
RIVfR OISCHA~GE 

RECOVEHY RATIO OF T~ACfR 

TIME TO CENTROID 
TIME V~RIANCE 

COEFFICIENT OF S~EW 

TIMf SINCE OBSE~VED 

INJECTION CONCENTRATION 
IN HOUt=lS IN PPR 

9.tl00 o.oo 
9.800 6.33 

10.000 21.38 
10.200 40.9" . 
10.400 40.2-1 
10.600 35.37 
10.800 30.76 
11.000 , 26.2 ~ 
11.200 21.83 
11.400 16.86 
11.600 14.25 
11.800 11.61 
12.000 9.77 
12.200 7.<;6 
12.400 6.58 
12.6GO 5.77 
12.800 5.01 
13.000 4.52 
13.200 3.76 
13.400 3.36 
13.600 2.92 
13.8~0 2.70 
l4.COO 2.25 
14.200 1. 89 
14 ... 00 1.69 
14.600 1.56 
14.800 1.38 
15.000 1.13 
15.200 1.05 
15.40~ .93 
15.600 .81 
15.800 .69 
1(,.000 .61 
16.200 .48 
16.~00 .42 
}(,.600 .32 
1(,.800 .29 
17.000 .24 
17.200 .18 
17.400 .16 
17.f-00 .14 
17.800 .09 
r~.ooo o.oo 

159. 

8.35 MILES 
243.00 CF S 

1.072 
11.23 HO URS 

1.54933 HRS.SQ. 
1.80857 

DISCHAR GE 
CONSfRVATIVE AOJU STEO 

CONCENTRATION CONCf "-'T RATit1 N 
IN PPB IN PP8 
o.oo o.oo 
5.90 5.95 
~Q.94 2 0. 1 1 
38.20 38.52 
37.56 37.87 
32.99 33.26 
28.69 2A.93 
24.45 24.b5 
20.36 20.53 
15.73 15.86 
13.29 13.40 
10.83 10.92 
9.11 9.19 
7.42 7.49 
6.14 6.19 
5.38 5.43 
4.67 4.71 
4.22 4.25 
3.51 3.54 
3.13 3.16 
2.12 2.75 
2.52 2.54 
2.10 2.12 
1.76 1.78 
1.58 1.59 
1.46 1.47 
1.?9 1.30 
1.05 1.06 
.98 .99 
.87 .87 
.1(, .7(-, 
.64 .65 
.57 .57 
.45 .45 
.39 .39 
.30 .30 
.21 .21 
.22 .23 
.17 .17 
• 1 c; .15 
.13 .1~ 

.o8 .OA 
o.oo o.oo 



CONOCOChf.:AGtJE C~EEt< 
"'A" ~. 1969 
SAMPLIN~l S1Tl NU~BER 4 
DISTANCE FPO~ PO!NT OF INJECTION 
~IVE~ OJSCHA~GE 

~ECOVERY RATIO OF T~ACER 

TI"'E TO CENT~OID 
Tt~E. VAKIANC£ 
COEFFICIENT OF S~Ew 

TI,..E SINCE OR SERVED 
INJECTION CONCENTRATION 
Ito.~ HOUMS IN PPB 

14.400 o.oo 
14.800 5.20 
lS.200 24.22 
15.600 22.2~ 

16.000 18.41 
16.400 14.36 
16.800 11. 1 0 
17.200 8.37 
17.600 6.46 
lA.OOO 5.06 
1A.400 4.16 
1A.800 3.16 
19.200 2.64 
19.600 1.9~ 

20.000 1.68 
20.400 1. 34 
20.800 1.16 
21.200 .95 
2l.t:-00 .82 
22.000 .53 
22.400 .45 
22.800 .44 
23.200 .36 
l:;.oOO .28 
24.COO .23 
24.400 .21 
24.800 .17 
25.200 .17 
2S.600 .09 
26.000 o.oo 

160 

·' 

12.35 MJLE'5 
245.00 CFS 

.881 
16.69 ~OURc:; 

3.01078 ~Rs.sa. 
1.82986 

DISCHARGE 
COt-.~SFRVATIVE .AD J US TErJ 

CONCENTRATION CONCENTRATION 
IN PPB IN PPB 
o.oo o.oo 
5.91 6.00 

27.51 27.96 
25.28 25.70 
20.91 21.25 
16.31 1~.58 

12.61 12.81 
9.51 9.66 
7.34 7.46 
5.75 5.84 
4.72 4.AO 
3.59 3.65 
3.00 3.05 
2 • .?3 2.26 
1.91 1.94 
1.52 1.55 
1.32 1.34 
1.08 1. 1 0 
.93 .95 
.60 .61 
.51 .52 
.so .51 
.41 .42 
.32 .3 ? 
.26 .27 
.24 .24 
.19 .20 
.19 .20 
.10 .10 

o.oo o.oo 

:>--.. 

.. 



CONOCOCHEAGtJE C~ffK 
MAY 6t 1969 
SA~PLINu SITE ~U~AEQ 5 
DISTANCE FROM POINT Of I~JECTION 

RIVER DISCHARbE 

RECOVERY RATIO Of TRACE~ 

TIME 70 CENT~OID 
TI,_.f:. VA~IANCE 

COEffiCIENT Of SKEW 

TIME SINCE OBSERVED 
lNJEC'!'ION CONCENTRATION 
IN HOUR C) IN PPA 

19.,00 o.oo 
20.100 2.06 
20.600 7.59 
i=l.IOO 13.48 
21.600 13.44 
22.10C 12. 11 
22.600 10.09 
23.100 8.29 
23.600 6.24 
24.100 4.98 
24.600 3.79 
25.100 3.10 
25.600 2.38 
2f,.100 1.93 
26.600 1.41 
27.100 1 • 11 
27 .. 600 .88 
28.100 .75 
28.1,00 .63 
29.100 .54 
29.600 .45 
30.). 00 .44 
30.600 .39 
31.100 .32 
31.600 .30 
32.100 .35 
32.600 .34 
33.100 .32 
33.f:OO .29 
34.100 .24 
34.1)00 .21 
35.100 .10 
35.600 o.oo 

l u l 

16.15 Mll ~c:, 

245.00 CfS 

.796 
23.09 HOu~ c; 

6.42778 HRS.SQ. 
1.95456 

(J I c; C H A t-1- \~F. 

CONSERVATIVE AD JuS T EO 
CONCENTRATION CONC ENTRAT l f)· 

TN PP~ IN PPA 
~- 00 o.oo 
2.59 2.63 
9.53 '1. 6 9 

16.93 ! 7. 2! 
16.88 17.16 
!. 5.21 15.4~ 

12.67 12. A ~ 

10.41 10. 5 A 
7.84 7.97 
6.25 6.36 
4.76 4.~4 

3.89 3.4(:, 
2.99 3. () 4 
2.42 2.46 
1.77 1. 8 0 
1.39 1.42 
1 • 11 1.12 
.94 .9~ 

.79 .so 

.68 .69 

.57 .57 

.55 .56 

.49 .so 

.40 .•1 

.3A .3A 

.44 .45 

."-1 .43 

.40 ... 1 

.36 .!1 
• 30 ' .31 
.26 .27 
.13 • 13 

o.oo o.oo 



CONOCOCHEAGll£ CRfEK 
p.4AY 6t 1~6Q 

SA~PLING SITE NUMAfR 6 
DISTANCE FRO~ PCINT OF INJECTION 
RIVE~ DISCHAHGE 

RECOVERY RATIO OF TRACEH 
TI~E TO CE:NT~CTO 

TJ~E ~A~IANCE 

COEFFICIENT OF ~~E~ 

TIME SINCE OASE:RVEO 
!NJF.CTION CONCENTRATION 
IN ~ou~s IN P::>B 
29.~00 • 0 1 
30.300 .17 
30.800 .64 
3i.300 1.94 
31.8CC 2.88 
32.300 4.01 
32.80C 4.88 
3:3.300 5.40 
33.800 5.57 
]4.300 5.21 
34.AOO 4.88 
3r;;.300 4.55 
15.AOO 4.02 
31-..300 :S.45 
3i,.80C 3.00 
37.300 2.48 
37.80C 2.15 
3A.JOO 1.80 
3A.800 1.48 
3Q.300 1.23 
39.~00 1.03 
40.300 .87 
40.80C .66 
41.300 .67 
41.eOO . 64 
42.30C .60 
42.80r. .. 55 
43.300 .52 
43.~vo .42 
44.300 .45 
44.800 .38 
45.300 .38 
45.800 .30 
46.300 .26 
46.800 .21 
47.300 .25 
47.600 .25 
4A.300 .25 
4R.800 .20 
4q.300 o.oo 

162 

21.05 MILE<; 
250.00 ' CFS 

.566 
3 5 • 7 A >1 C 'J R S 

1 2 e 58 3 6 9 tiC; ~t e ::: Q • 

1.34740 

0 1 S ·": H A R G E 
CONSE~VATIVE A0JlJS 7 EO 

CONCENT~ATION CONCFNTJJATJON 
IN PPB IN PPR 

.02 .02 

.30 .31 
1.13 1.17 
3.43 3.55 
5.09 5.27 
7.08 7.34 
8.62 A.94 
9.53 9.89 
9.83 10.20 
9.20 9.54 
~.62 8.94 
8.03 8.33 
7.10 7.36 
6.09 6.32 
5.30 5.49 
4.38 4.54 
3.80 3.94 
3.18 3.30 
2.61 2.71 
2.17 2.25 
1.82 1.89 
1.54 1.59 
1.17 1.21 
1.18 1.23 
1 .13 1.17 
1.06 1.10 

.97 1. 01 

.92 .95 

.74 .77 

.79 .82 

.67 .70 

.67 .70 

.53 .55 

.46 .48 

.48 .49 

.44 .46 

.44 .46 

.44 .46 

.35 • 37 
o.oo o.oo 



CONOCOCHEAGIIE CREEK 
SEPTE"'1RER 30 • 1 9A9 
SAMPLING SITE NU~BEk 
DISTANCE ~ROM POINT OF INJECTION 
RJVE"i DISCHARGE 

RECOVERY RATIO OF TRACER 
TJJ.Af TO CfNTROIO 
Tlt-4F VAQIANCE. 
COEFFICI[NT OF SKEw 

TI.,_f SINCE. OBSE RVED 
lN'-'fCTION CONCENTRATION 
IN HOURS IN PPH 

4.600 o.oo 
4.800 9.96 
s.ooo 44.74 
5.200 85.74 
5.400 86.04 
5.600 83.88 
s.aoo 77.38 
1>.000 69.90 
t-..200 64.44 
6.400 57.88 
6.~00 51.06 
6.rlOO 44.08 
7.000 38.60 
7.200 30.50 
7.400 25.36 
7.600 20.72 
7.800 17.82 
8.000 13.72 
A.200 1.0. 96 
8.400 8.36 
A.60 G 6.16 
8.800 4.02 
Q.OOO 2.80 
9.200 2.26 
9.400 1.60 
9.600 1.34 
9.800 .94 

10.000 .66 
10.200 .44 
)().400 .26 
10.f:>00 • 18 
10.~00 • 1 0 
11.000 o.oo 

163 

2.75 ~IL F 

91.00 CF S 

1. 1 1 9 
6.22 HOuRS 

.90346 H ..... s . -n . 
· .98835 

OI S CHA ~ \.F 

CONSERVATIVE A(J J uS TE t 
CONCENTRATION CONCF NTPA :· I ON 

IN PP4 IN PDR 
o.oo o.oo 
8.90 A.9C 

39.97 39.97 
76.60 7fl. 6 0 
76.87 76.87 
74.94 74.94 
69.13 69.13 
62.45 62.45 
51".57 5"!.57 
51 .. 71 51.71 
45.62 4';.t-2 
39.38 39.3H 
34.48 34.48 
27.25 ?7.25 
22.66 22.66 
18.51 18.51 
15.92 15.92 
12.26 12.26 
9.79 9.79 
7.47 7.47 
5.50 5.50 
3.59 3.59 
2.50 2.50 
2.02 2.02 
1.43 1.43 
1.20 1.?0 

.84 .84 

.59 .59 

.39 .39 

.23 .23 
• 16 • 16 
.09 .09 

o.oo o.oo 

I 



COP.JOCOCHE A GlUE: CREEK 
S[PT~~~fR 3 • 19~9 

SA~PLJNG SIKE NU~8E~ 2 
DISTANCE FR@~ POINT OF INJECTION 
RIVER OISCHtlRGE 

REC0VERY RA T IO OF T~ACE~ 

TIME TO CENT~OIO 

T 1 M £ 'J A Q I A ~Cf 
COfFFICI(NT QF S~fW 

Ttp.t£ SINCE OBSERVED 
lNJF.CTI0N CONCENTRAT 101'~ 
JN ~ouR..; IN PPfj 

11.200 o.oo 
11.~00 2.36 
1?.000 7.74 
12.400 16.08 
1?..80(1 25.30 
1.1.200 30.86 
11.~00 34.10 
14.000 32.88 
14.400 29.9e 
14.601) 26.64 
Jr;.zoP 23.52 
l'i.b~O 19.10 
)1,.000 16.04 
lf-.400 13.8A 
l~.AOO 11.42 
17.200 9.78 
17.600 8.16 
18.000 7.10 
lA.400 6.10 
l8.AOO c:;.oa 
19.200 4.38 
19.600 3.52 
20.000 3.02 
2'l.400 2.50 
20.AOO 2 •. 06 
21.200 1.70 
2l.f,OO 1.26 
2?..000 .94 
2?..400 .82 
22 . AOO .64 
21.200 .48 
21.600 o.oo 

164 

5.40 MILES 
100.00 CFS 

.992 
15.01 ,_.OURS 

4.57~76 HF(S.SQ. 
1.08701 

DISCHARGE 
CONSERVATIVE ADJUSTED 

CONCENTRATION CONCENT~ATION 

IN PP~ IN PPA 
o.oo o.oo 
2.38 

,. 2.t>2 
7.Ro 8.5A 

11).22 17.52 
2'>.51 28.04 
31.12 34.20 
34.39 37.79 
33.1£, 3fi.44 
30.23 33.22 
26.e6 29.5~ 

23.12 26.06 
19.26 ?1.17 
16.17 17.77 
14.00 15.38 
11.52 12.65 
9.86 10.84 
8.23 9.04 
7.16 7.87 
6.15 6.76 
5.12 5.63 
4.42 4.85 
3.55 3.90 
3.05 1.35 
2.52 2.77 
2.08 2.28 
1.71 1.88 
1.27 1.40 
.95 1.1)4 
.83 .91 
.65 e71 
.48 .53 

o.oo o.oo 



~ONOCOCHfAGUE CRfEt( 
~ ~PTfvRf~ 30t 19~9 

S AM~L I~G SITE NUMPE~ ) 
OJ5TAN(f FPOM PQJNI OF INJECTION 
Q!VfP P.TSC~ARGF: 

PfCnVFRY PATIO OF TkACER 
TTJ-~J:" TO CfNTR()Jf) 
TT .... f VAP!A~CE 

COfFFICYfNT OF S~EW 

T I ~<4f ST~Cf ORSERVEO 
JNJffTION CONCENTRATION 
TN HQIJ&::') IN PPB 

l~.AnO o.oo 
19.30') .96 
19 • .-:101) ?.62 
2().300 4.46 
2n. A0l1 7.02 
21.300 9.18 

'2l.AOO 11.08 
2?..300 13.00 
2?..AOO 13~46 

23.300 13.80 
21.P.()0 14.0R 
?.4.~00 14.64 
24.800 15.08 
2c;.300 13.82 
2~.AO() 12.~0 

2~.300 12.02 
2~.M00 11.14 
27.30fl 10.36 
27.AO ·" 9 .. 72 
2P.300 ELBO 
2P.AOO 7.92 
29.300 7.58 
29.AOO 6.88 
30.300 6.46 
3 f1. A 0 0 5.86 
31.300 5.6A 
3l.POO 5.34 
3?..300 4.94 
3?.AOO 4.38 
33.300 4.06 
33.AOn 3.78 
34.300 3.44 
34.AOO 3.02 
)c:;.300 2.78 
3~.H00 2.46 
36. 30-0 ?..24 
3'· .AOO ?..o8 
37.300 1.90 
37.ROO 1.66 
3~.300 1.28 
.1A.AOO .96 
3Q.)00 .66 
)q.AOO o.oo 

l(,S 

/ 

8.35 MJ LE~ 

102.00 CF S 

\. 0 31 
?1:>.15 ~()UP S 

19.15008 .... ~s.s o . 

.6986') 

OlC.ChAh-GE 
C 0 ~~Sf P V A T I V E ADJ US T£() 

CON([NTRATION COP'\ ·:f.N""~t. T ION 
J\J PPA T~ p pq 

o.oo n.00 
.93 1.()4 

2.54 ?..A5 
4.32 4. A5 
1:>.81 7. h3 
,.90 9. t1B 

10.74 12. 0 4 
12.61 }4. 1 3 

13.05 14. 63 
13.3A 15.00 
13.65 1S.30 
14.20 15.91 
14.62 16.]9 
13.40 1'">.02 
12.41 1 3. 91 
11.65 13.06 
lO.A() 12.11 
10.05 11.26 
9.42 l0.5t-
8.53 9.56 
7.6a 8.61 
7.35 8.24 
6.67 7.4A 
1).26 7.02 
'>.6A 6.37 
r;.51 6.17 
'J.lB · c:;.eo 
4.79 5.37 
4.25 4.7o 
1.94 4.41 
3.67 4. 11 
3.34 1.74 
2.93 3.2A 
2.70 3.02 
2.39 2.67 
?..17 ?..43 
2.02 ?..2f. 
1.84 ?..06 
1.61 1.80 
1.24 1. 39 
.93 1 .. p4 
.64 .72 

o.oo n.~o 



CONOCOCHEAGIIE C~f£1t' 
~EPTF.~~r~ 10• 19~Q 

SAMPLING ~IT£ NU~~£~ 4 
OJ~TANC~ F~OM POINT or INJECTION 
Q}VfP nJSCt-4AQGf 

RECnV[PY P'TIO OF TPACl~ 

TI~f TO CENHH'lTD 
Tf._.f VAPJANCE 
COfFFICtf~T OF SKf.~ 

TJf.4f SP.IC£ OAS£QV[O 
JNJECTJO~ CONCfNTPATtON 
TN ~O tJ Q'S JN ppij 

31.200 o.oo 
3\.700 .22 
3?.200 .66 
3~.1no 1.42 
33.2no 2.40 
31.700 4.42 
34.?00 5.54 
34.700 a.1o 
3c;.2oo 9.54 
3c;.700 11.30 
3f..?OO 12.4? 
3~.700 13.10 
37.200 ~3.74 

37.700 l3.PO 
3R.?OO 13.:,6 
3A.700 12.84 
)Q.200 11.92 
39.700 11.00 
40.?00 10.14 
40.700 9.26 
41.200 8.46 
41.700 7.94 
4?.200 7.46 
4?..700 7.00 
41.200 6.50 
43.700 5.92 
44.200 5.22 
44.700 4.88 
4'\.20' 4.56 
4').700 4.10 
4~.200 3.74 
46.700 3.38 
47.200 2.92 
47.700 2.58 
4A.?OO 2.24 
4S.700 2.02 
49.200 1. 88 
49.700 1.84 
50.200 1.52 
50.700 1.50 
51.200 1.46 
51.700 1.20 
S?,?.no .86 
52.700 .60 
53.2(10 o.oo 

166 

12.35 JoeiL£5 
102.00 CF«; 

.9?8 
39.98 HOUP'S 

lA.454~l HQ S . 30 . 
.72431 

OJ<;CHAPG£ 
CO"JSfPVATJVf A f.. JUS TEO 

CONCENT?ATION C. OJ.• C f N T P A T I 0 N 

IN PPE JN PPA 
o.oo n.oo 

.24 .27 

.71 .eo 
1. 53 1.72 
2.59 ?..90 
4.76 5.34 
5.97 6.69 
8.73 9.79 

1u.28 11.52 
12.18 13.65 
13.39 1'>.00 
14. 12 1'5.83 
14.81 16.60 
14.87 16.67 
14.40 16.14 
13.84 15.51 
12.85 14.40 
11.86 13.29 
10.93 12.25 
9.98 11.19 
9.12 10.22 
A.56 9.59 
8.(\4 9.01 
7.54 8.46 
7.01 7.85 
6.)8 7.15 
5.-63 6.31 
5.26 ').90 
4.91 5.51 
4.42 4.95 
4.03 4.5? 
3.64 4.08 
3.15 3.53 
2.78 3.12 
2.41 2.)1 
2 .1A 2.44 
2.03 2.27 
1.9A 2.22 
1.64 l.R4 
1.62 1.81 
1.57 1.76 

1.29 1.45 
.93 1.04 
.65 .72 

o.oo o.oo 



coNnCOCHf A G' 1E CRf E K 
~PRJL 30t 1970 
SA~DLJNG SITf ~U~Rf R 1 
DISTANCE ~PO~ POINT OF INJECTION 
AJ\'f.P Ol<iCHA P t;f 

DECOVERY PATIO OF TRACfR 
TJ~F" TO Cf1114TROIO 
Tl""E VARTA~C:E 
COfFFICIE~T OF ~KEW 

TI,_.F SJ~CE OBSERVED 
Jt.~~fCTJON CONCENTRATION 
IN HOUP5 IN PP8 

1.250 o.oo 
1.300 9.A8 
1.350 68.74 
1.400 83.98 
1.450 56.94 
l.~oo 29.92 
1.5~0 19.90 
1.600 }';. 62 
1.650 12.04 
1.700 9.12 
1.750 6.24 
l.AOO 4.92 
l.A50 J.72 
1. 900 2.80 
l.Q50 2.,0 
2.000 1.62 
?..050 1. 26 
2.100 1.06 
'?.150 .90 
?..200 .8?. 
2.250 $66 
i!.300 .56 
2.350 .48 
2.400 .36 
2.450 .34 
2.~00 .38 
2.550 .30 
2,600 .28 
?..650 .26 
2.700 .22 
2.750 o.oo 

2.75 MILE ~ 

1040.00 CF S 

.959 
1.49 H()UR S 

.0 3 343 HRS. SO . 
~.61390 

OJ<;C HAPCiF. 
CONSfRVt.TIVE AO.J LJ; En 

CO~ICENT R AT I ON C 0 ~ I C F...,, 7 ;:; A T I 0 ~ 

IN pp~ IN PPR 
o.oo o. on 

10.31 1 () . 31 
71 '71 71 • 7 1 
87.61 87. 6 1 
59.40 59.40 
::n .21 31.2 1 
20.76 ?.0.7 6 
16.29 11>.2 9 
12.56 12.56 
9.51 9.51 
6.51 6.~1 

5.13 c;. 1 3 
3.88 3. 8 8 
2.92 ?.~92 

2.19 2.1Q 
1.69 1.6c., 
1.31 1. 31 
1 • 1 1 1 • 11 
.94 .Q4 
.86 .86 
.69 .69 
.sA .'iA 
.so .so 
.38 .38 
.35 .35 
.40 .40 
.31 .31 
.29 .2Q 
.27 .27 
.23 .?3 

o.oo n.oo 



I 
CONOCOC~EAf.t J E CRff.P< 
AP~Jl ~0, 1970 
SA~P L ING SITE NU~AER 2 
~I~TA~~E FPOM POINT OF INJECTION 
PJVfP OJ<;C~APGf 

I P[C'lVEPY PA Tl 0 OF TI>ACE'l 
TT,..f TO CEN ':"ROIO 

I 
TJMf VAPIANCE 
COFFFICTENT Of S~EW 

OASERVfr') I TI"f SPICE 
JNJFC.TtON CO~CENTwATICN 

TN ~OUPS iN PPB 
2.800 u.oo 

I 2.qoo 4,66 
3.000 16.28 
3,10C 24.96 
3.200 24.78 

I 3,300 1Q.30 
3,400 15.72 
3.500 12.64 

I 
3.600 9,94 
3,700 7.62 
1.AOO s.8o 
3,900 4.32 

I 
4,000 3.40 
4,100 2,60 
4,200 1.96 
4,300 1.36 

I 
4,400 1,08 
4,500 .68 
4,600 .sa 
4,700 .44 
4,AOO .20 
4,900 .10 
5.00(J o.oo 

}(·d 

5.40 M!Lfc; 
1040.00 CFS 

.906 
3.38 HOURS 

.12191 ... ~s.sa. 
1.22495 

' . . . 

CONSERVATIVE 
CONt:fNTRATION 

TN PP~ 
o.oo 

OJ<;CHARGE 
ADJUSTED 

CONCfNTRA:JON 
IN PPB 
o.oo 

5,15 
17.98 
27.56 
27.37 
21.31 
17.36 
13.96 
10.98 
8.42 
6.41 
4.77 
3,75 
2.81 
2.16 
1.50 
1.19 
.75 
,64 
.49 
.22 
.11 

· o.oo 

5.15 
17.98 
27.56 
27.37 
21.31 
17.36 
13.96 
10,98 
8.42 
6.41 
4.77 
3.75 
2.87 
2.16 
1.50 
1.1Q 
.75 
.64 
.49 
.zz 
• 1 J 

o.oo 



CONOCOCM[AG 1 1E CkEEI< 
~PRJL 30t 1Q70 
s A ... p L 1 ~~ r, s l T r: ",; I ! M fi f R 3 
~lSTANCF. FPQM POINT OF lN~ECTION 
PJVf.R [)ISCHA~\,[ 

PFCOVfOV PAT I 0 OF TPA ''[R 
Tt~f. TO CENTPOIO 
Tl,..f VAPTAtvCE 
\OFFFICtENT OF S~Ew 

Tt"'f «;INCE OBSERVEO 
f,...JfCTJON CONCfNTQATTON 
t~ ~C'uRc; IN PPR 

'+.,oo o.oo 
4.700 4.96 
•.AOO 10.28 
4.QOO 15.72 
s.ooo 17.72 
c;.100 1'=>.76 
c;.200 13.60 
c,.JOO 11.86 
c...~oo 10.08 
c;.soo A.90 
c;.t,OO 7.80 
5.700 6.54 
c;.AOO 5.72 
r:l.QOO 4.78 
6.000 4.32 
6...100 "3.66 
n.2oo 3. 0.0 
~.300 ~.6A 

6.400 2.38 
6.500 7..22 
6.600 1.96 
(,.700 1.78 
f.,.AOO 1.72 
~.QOO 1.56 
7.uoo 1.36 
7.100 1.02 
7.20() .sA 
7.3or. .66 
7.40~ .26 
7.500 o.oo 

I 

A.35 "41Lf 
1osn.oo cs=-c; 

.94~ 

5 ·. 44 HQUPC:. 

• . 14114 HPS. S O :. 
1.129~4 

CO,J<;E P VAT I v~. 

OJ<:.(i.oAOf..F 
A 0 ... : :J ~. T f fi 

CONCENTPAT I("' 

IN PPA 
o.oo 
5.27 

1().92 
lb.69 
18.82 
16.74 
14. 41r. 

12.59 
10.7u 
Q.45 
R.28 
t..'i5 
6.07 
s.oA 
4.59 
3.,89 
3.19 
r..ac, 
?..53 
?..36 
?.OA 
1.89 
1.83 
1 • ,., ~, 
1.44 
1.0~ 

.93 

.7() 

.~R 
o.oo 

C 0 ~ ~ (' f ~ T c A T I () '\J 
T'J PPR 
0.00 
c;.)? 

1 1 • (~ 2 
16. 8 5 
19.(10 
lu.GO 
14.~~ 

~?. 7 2 
}O.A1 
9.S4 
8.3h 
7.01 
6.13 
c;.l2 
4.h3 
1.92 
3&22 
";!.R7 
2.55 
?.3A 
2.10 
1.91 
1 • A4 
1.67 
1,. 4(:: 

l.OQ 
.Q4 
.71 
.2A 

().00 



CONQCOCHEAGUE CRfEK 
APRIL 30• 1970 
$l~~J~G 5tTf NU~HfR 4 
DISJ.l'NCF. fRO~ POINT Of INJECTION 
PIVfP O!~CHAQGE 

PECOVE~Y RATIO OF T~ACER 

Tt~E TO rr.NTROJD 
TI~f VA~lANCf 

COfF~tCtENT Of S~fW 

T!Mf" SJNCF: ORSER 'JED 
tNJfCTION CO"=CENTRt.TtCN 
l"J HOURS IN PPB 

-.,.~00 o.oo 
7.000 .12 
7,100 .79 
7.?00 3.93 
7.300 8.43 
7.4 00 10.29 
7 .. ':iOO 11.77 
7. t' ~ (\ 12.80 
7.700 12.43 
7.800 ,,. --

• •le .... ~ 

7.900 9.67 
A.OO'l 8.68 
A.lOO 7.60 
A.?OO 6.78 
8.300 s.8a 
A.40C 5.14 
A.c;oo 4.55 
A.600 4.08 
~.700 3.54 
8.800 3.01 
~.90() 2.52 
9.000 2.17 
9.100 1.85 
9.200 1.60 
9.300 1. 30 
9.400 1.18 
9.500 1.03 
9.~00 .92 
9.700 • 78 
Q.~oo ~69 
Q.900 .59 

lt.O"'O .so 
1'>.100 .45 
10.200 .39 
10.300 .33 
10.40 0 .27 
) O.'lOO .24 
'l.600 .2(' 

)0.700 .18 
10.800 .15 
10.900 .cd 
11.000 .06 
) 1 • ).0 0 .04 
11.200 o.oo 

170 

12.35 "4!Lf<; 
1060.00 CFS 

.862 
8.05 HOURc; 

.44~79 ~Ps.sa. 

1.32355 

OJ<;CHAPGE 
CON<;fPVlTJVE A(lJUSTED 

CO"JCENTRATION CO"JCE~TRATICN 

lN PPR IN PP8 
o.oo o.oo 

.14 .15 

.92 .94 
4.56 4.65 
9.78 9.97 
11.~4 12.17 
13.65 13.92 
14.85 15,13 
14.42 14. ~0 
12.67 12.91 
11.2~ 11.44 
10.08 10.27 
8.81 8.9A 
7.87 8.02 
6.83 6.96 
5.96 6.08 
5.2A 5.38 
4.73 4.82 
•.10 4.18 
3.49 3.56 
2.92 2 .. 98 
2.52 2"57 
2.14 2.19 
1.85 t.e9 
1.51 1.54 
1.36 1. 39 
1.20 1.22 
1.07 1.09 

.91 .93 

.eo .81 

.69 .70 

.sa .60 

.52 .53 
•• s .46 
.38 .39 
.32 .32 
.2A .28 
.24 .24 
.21 • 2·1 
.17 .18 
.10 .10 
.o1 .07 
.04 .04 

o.oo o.oo 



CONOC0CHE A~l tE Ckf E K 
APRTL 30• 197 0 
<;A ... p L I N G s I T r:: I.J \J MAE !-( 5 
nySTAN(f FROM D ' JNT OF INJECTION 
PJVF:R ()J<;C~HaPG F. 

Q[COVEPY PATIO OF TPACER 
T!t-tT TO CfNT~OIO 

Tt~F: VtPI~NCE 

COF:FF~CtENT nF SKE~ 

TT~f SINCf OASERVEn 
tNJfCTJON CO NCENlP ATION 
TN HOUP<; IN PPR 

Q,400 o.oo 
q.600 1,43 
9,AOO 4,13 

10,000 6.64 
10.200 7.31 
10.400 7,54 
lO.r,OO 7,29 
1!l.HOO 6,35 
11.000 5,38 
11.200 4.51 
11.400 3,75 
11.fl0f) 1.08 
ll.AO i'~ 2.49 
)~.000 1.95 
1?.20() 1 ,(,3 
1?.400 1.30 
12.fl00 .99 
l?.AOO ,76 
11.000 .ss 
11.200 ,47 
11.400 ,40 
13.600 I. 34 
11.AOO .32 
14.000 .29 
}4,200 .24 
}4,400 .24 
14.600 .20 
14,ROO ,14 
1c;.ooo ,08 
1S.200 o.oo 

16.15 MlLF~ 
1070.00 CFS 

.821 
10,94 ~()UPS 

,9?.~05 ~RS.~Q. 

1.3)345 

C)J<::(k.!:::.O(.,f 

C u '-IS E R V A T I V E AO ,_I US TE O 
CCNCfNT~ATION c o ~, r:- F ~: r ;.. A , r o t .J 

I!'J PP~ !~ p:.p~ 

o.oo (). 0 1') 

1,74 1.79 
c:;.o3 S ,l A 
B,09 8.32 
A,91 9.1 7 
9. 1 A 9.45 
'3,88 9. }4 

7,74 7.Q6 
6,55 6,74 
s.so 5.66 
4,57 4,70 
l.75 1,A6 
3,03 3.12 
2.37 ?..44 

l.Q9 2.0~ 

1.5~ l.f-3 
1.?0 1.24 

,C12 .95 
.67 ,69 
.57 ,SQ 
.4~ . so 
,41 ,43 
.39 ,4 J 
.35 .36 
.29 .~~o 

.2Q • ] ;'! 

.24 .2c:; 

.18 • 1 ~ 
• 1 0 • 1,1 

o.oo O, Ot) 



CONOCOC~f AG t 'E CRF EK 
AP~JL 3tl• 1970 
SA~Pl TNG StTf ~UMAfR 6 

. D t S T 6 "' C F: F R n u P 0 I N T 0 F I N J E C T I 0 N 
RIVER f)J<;CHAQGE 

~fC0VEPY PATin Of T~ACfR 

Tp-tf TO CENTROID 
TJMf. VARIANCE 
CO~F~tCTENT OF SKEW 

TlMf SINCf ORSfHVED 
TNJFCTION COF\ICENT~AT!ON 

IN HOURS lN PPA 
1~.300 o.oo 
13.500 .so 
13.700 1.26 
13.900 2.~3 

14.100 3.2A 
}4.300 4.16 
14.500 4.7R 
14.70:'1 5.14 
}4,.QOO 5.15 
1').100 4.80 
1c;.300 4.30 
15.500 3.84 
)';.700 3.48 
15.900 3.05 
1f-.100 2.68 
1~.30C 2.37 
1~.500 2.04 
1f-.700 1'!)82 
1f,.900 1.56 
i7.100 1.32 
17.300 1. 12 
17.50(') .98 
17.700 .82 
17.900 .68 
lA.lOO .59 
lti.300 .46 
lA.r,oo .39 
1A.700 .35 
IA.qoo .33 
19.100 .32 
19.300 .?.B 
}Q.~OO .25 
19.700 .22 
1q.9oo .20 
20.100 .17 
20.300 .16 
20.500 ' • 13 
?('.700 .09 
?o.qoo .oa 
21.100 o.oo 

17-

21.05 MILf<;, 
10AO.OO CFS 

.776 
15.57 HOURS 

1.80625 HRS.so. 
1.19489 

OJ<;CHAPGE 
CO~SERVATIVE ADJUSTED 

COf'.ICENTRATlON CONCENiRATION 
IN PPR IN PPB 
o.o~. o.oo 

.65 .61 
1.62 1.68 
2.87 2.98 
4.22 4.38 
5.36 5.56 
6.16 6.40 
1).63 "-~8 
6.64 6.89 
6.1~ 6.42 
5.54 5.75 
4.95 5.14 
4.48 4.65 
3.93 4.08 
3.45 3.58 
3.06 3.11' 
2.63 2.74 
2.35 ?.44 
2.01 2.08 
1.71 1.77 
1.44 1.50 
1.26 1.31 
1.06 1.1') 

.88 .92 

.76 .79 

.59 .62 

.51 .52 

.45 .47 

.42 .44 

.42 .43 

.37 .38 

.32 .33 

.29 .30 

.26 .21 

.22 .23 

.21 • ~· 1 

.16 .17 
• 11 .12 
•lO .10 

o.oo o.oo 

. / 

.. 



(HATT~HnQCHf[ RIVE~ 

APRll 20• }Q7} 

~A~PLT~G SJTf ~UM8f~ 1 
orsro~rE FRnu POI NT OF 
RtVfR OISCH .HH; F: 

AT GW!NNfTT CO. P U MPI~G 'TAT. 
INJfCTION 9.9~ ~Tlfc 

4PlO.OO f.F<.. 

Pf:(0VfPY PATIO OJ: TR~CEP .608 
TJ~F=' TO CfNTP OTO s.os '-' OU RS 

TJ~F VA01ANCE .31470 ~RS.c; Q . 

C0F:F~ICrfNT OF St<f~ ~. 1 3 c ~ .J ~ 

DI ~ CHARGE 

TIMf SINCE OASERVED CO~JSfrlVATI V E A ~LJUSTEO 

t~Jf.CTJON CONCENTPATJON CONCf~T~ATJON CO'- 'CfNI r::; AT I 0~ 
lN HOIJP<; IN PP~ lN ppq IN PPR 

4.000 o.oo o.oo n.no 
4.200 • 9/ 1. 39 1.39 
4.400 3.98 5.70 c;.7o 
4.600 9.21 13.20 13.?0 
4.800 11.46 16.43 16.4 3 
c:;.ooo 10.23 14.66 1-4.h6 
5.200 7.23 10.36 l(}.)f, 

5.400 4.64 6.64 6.64 
s.6oo 2.86 4.09 4.Qq 
~.ROO 1.75 2.50 ?.50 
~.ooo .BB 1.26 1.26 
6.2('(\ .S4 • , 7 .77 
6. 4 (J(') .37 .52 .'->2 
f>.hOO .28 .~tO .40 
t-.ACO .22 .32 .32 
7.000 .18 .25 .25 
7.200 .16 .23 .?3 
7.400 • 14 .20 .-20 
7.600 .13 .18 .1~ 

1.ROO • 11 .1 ~ • 16 
A.ooo .oe • l? .12 
k.?OO .01 • 1 0 • 1 0 
A.400 .os .01 .01 
A.'>OO .03 .1)5 .05 
~.800 • 0 1 .01 .01 
9.000 o.oo 0.('0 o.oo 

173 



CHATTAHOOCHFf RlVfP 
A P R T t_ ? 0 • 1 Q 7 1 
c;AMPL.t.._G SJTf NUMBf.~ 2 AT NORCROSS GAGF. 
ntsra~cE roou ooy~T oF INJECTION 
RIVF.R D!SCHAPGr: 

PECOVEPY RATIO OF T~ACfR 

TT""f TO CENTPOID 
Ttu-: VAOIANCF. 
r.OF.FFirtfNT OF S~EW 

17.33 MILES 
6340.00 CFS 

1.054 
8.89 HOUPS 

2.91400 HRS.SO. 
2~20230 

015C~APGE 

Tt,_.F 5P~CE OR SERVED COP.JSERV AT I VE ADJUSTED 
INJECTION CONCE~TRATION CONCENTRATION CO"JC~~~TRA T I ON 
TN ~O:JPS IN PPR ~~ PPR J~ pp~ 

1.noo o.oo o.oo o.oo 
7.33] 1 • 4 1 1.34 1.76 
7.667 5.67 5.38 7.09 
R.roo 8.41 7.98 10.52 
A.333 7.48 7.10 9.36 
t4.667 4.89 4.64 6.12 
9.000 2.64 2.50 3.30 
9.333 1.25 1.19 1.57 
Q.667 .67 .64 .84 

10.000 .45 .43 .57 
10.3~1 .40 .38 .5C' 
10.667 .39 .37 .48 
11.000 .38 .36 .48 
11.333 .38 .36 .47 
11.~67 .36 .34 .45 
1?..000 .35 .34 .44 
12.331 • 35 . • ~-l .44 
12.667 .34 .32 .43 
13.000 .• 35 .33 .44 
11.333 • 35 .33 • .:.3 
11.6~7 .33 .32 .42 
14.000 .30 .29 .38 
14.133 .26 .24 .32 
14.667 .22 .21 .21 
1~.000 • l q .lA .23 
1".333 .15 .14 .19 
)';.667 • 11 • 11 .14 
16.000 .os .o8 .10 
lfl.333 .04 .04 .05 
)f,.667 o.oo o.oo o.oo 
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CHATTAH00CHfE RIVER 
APPTL 20t 1971 
~A~PLING SITE NU~B[R 3 
0 I 5 T A f'.l C. E F" R 0 ~ P 0 l NT 0 F 
RIVFR OJSC~APGE 

AT OEKALR CO. TNTA~f~ 

l~Jff.TION 22.6 6 ~llf~ 
617'l.oo r.r: s 

PECOV[PY PATIO OF TRACER ,966 
TT..-E TO C:fNT~OTO 10.74 H() U P ~ 

TJMF VttRJ A~1CE .74618 ~qs.s r,. 

COfFFICIENT OF S~Ew 1.24470 

f)!<;C H AR G~ 

TI""f <;I~CE:: OBSERVED CO~SERVATIVf AO JU~ T EO 

IN.Jr::CTION CONCENT RATION C 0 ~~ C EN'! P A T I 0 N CO'-tr-Er-JTR A T I ON 
IN H0UR5 IN PPR JP-4 PP':1 IN PPH 

Q.OOO o.oo o.oo 0~00 

Q.20fl .17 ~ · 18 .? 3 .. 
9.400 ,84 • 87 1 • 1 l 
Q,oOO 2,31 2,39 1.n-; 
Q,AOO 4,02 4. 16 5.34 

10.000 6.16 ~.31 8.18 
10.200 7.15 7,40 9,49 
10.400 7,29 7,55 Q,f19 

1C.600 6.56 6,79 8.71 
10,~0(1 5,68 5,8R 7.54 
ll.31l0 4,68 4,84 6.?1 
11.20 0 3.53 3,65 4,hQ 
11.4)0 2.50 2.59 3. 1?. 
11.()00 !.69 1.75 i?.2C:.. 
!1.800 1.3b 1 • 41 1. 8(') 

12.JOO 1.12 1.16 1,49 

1?..200 ,8Q ,q? 1 • 1 Q 

12.400 ,77 ,79 1. 0 2 
12.600 ,66 ,6A . 8 7 
12.800 ,57 ,59 .76 
13.000 .51 .53 .67 
13.200 ,45 • .'.6 , 5 9 
11.400 • 36 ,31 ,4R 
13.h00 .29 .30 ,3A 
11,AOO .21 .22 .?R 
14.000 • 14 • 1 4 • ) 8 
14.200 ,07 ,07 .09 
14.400 n.oo o.oo o.oo 

r 7 _ 



CHATTAHOOCHEE RIVf~ 

APJ:.IL ?0• 1Q71 
~AMPLTNG SJTf ~U~BF~ 4 AT POSWfll ~OAO 

OIST~~CE FOOW POINT OF I~JfCTION 

P!VfR f'!C5CHAPGE 

P[COVEPY PATIO OF TR~CfR 

Tl,..S:: TO CENTPOTO 
T I "'f V A R T A t-r C E 
(O~~FiCTENT OF S~fW 

30.81 ~ILES 
~ooo.oo CFS 

1.072 
15.34 HOURS 

1.76511 1-H~S.<;Q. 

:.3S1A?. 

Ol~Ct4ARGE 

TIMf SINCE OBSERVED CQ~<;fRVAT~vE AOJUSTE~ 

!NJ~CT!ON C 0 t-: C E N T ~A T I 0 N C 0 ~ C EN T P A l ., C ,• I CO" • Cf~TPATION 

Ttl ~nuRc; IN PPR. IN PPR IN PPB 

13.000 o.oo o.oo o.oo 
11.200 .41 .38 .47 
11.400 .84 .78 .98 
1~.600 1.60 1.49 1.86 
13.~00 2.62 2.44 3.05 
14.000 3.73 3.4A 4.34 
14.200 4.56 4.25 5.30 
14.400 5.30 4.94 6.17 
14.600 5.67 5.29 '->.60 
14.800 5 .. 77 5.3A 6.71 
1S.OO Ci 5.43 5.06 6.31 
15.200 4.72 4.40 5.49 
15.400 4.11 3.83 4.7A 
1'~.600 3.57 3.33 4.15 
1':>.~00 3.02 2.82 3.51 
16.000 2.5A 2.40 3.00 
11>.200 2.17 2.C~ 2.52 
lh.40f" 1. 81 1.69 2.10 
16.600 1.50 1.40 1 • 74 
1~.800 1.27 1.19 1.4A 
17.(10f) 1.06 .99 1.23 
1 7. 2 0 () .89 .83 1.03 
17.400 .75 .10 .as 
17.f,OO .63 .59 .13 
17.AOO .57 .53 .66 
lA.OOO .47 • '•4 .55 
1H.200 .43 .40 .so 
18.400 .37 .35 .43 
1A.600 .3~ .33 .41 
l~.AOO .34 .32 .39 
19.000 . 3l .zq .36 
19.?00 . . 0 

et'.v .2h .32 
19.400 • ;-: 7 .zs .31 
19 • • '-.0-0 ?C: .23 .2.9 . , _ _, 

1Q.ft00 .(!2 .20 .25 
20.000 • 1 q .17 .22 
20.20~ • 15 .14 • lf~ 
20.40() .12 • J 1 .14 
20.1,00 .09 .09 • 11 
20.~00 .06 .os .01 
21.000 .02 .02 .OJ 
71.200 o.oo o.oo o.oG 

i/() 



CHATTA~OOCHfE RIVER 
APPTL ?0• lq71 
SA~Pl t~G SJTf NU~eER 5 AT MOPGAN FALL S DAM 
OtSTANCE FR0M POINT OF IN~E C TION 35.4 8 MILES 
RIVfR OI5CHAPG£ 3800.00 CfS 

RECnVEPV RATIO OF TRACER .742 
TI ... E TO CfNTROID 21.04 HO URS 

TIMF VAP!ANCf. 4 .. 11062 "'iRS. ~Q . 

COfFFIC:TENT OF St<EW 1.19147 

f>I S CHA~ G E 

TJMf SINCE OASERVED CO~SfPVATlV£ t~O .I U ~ TEO 
IN~f.C:TION CONCENTRATION CONCfP.;.TPAT ION CO.,. i CF.r- ~ T PATT O t-4 

TN ~OURS IN PPR lN ppq !N PPR 
17.667 o.oo o.oo ') .00 
18.000 .46 .f,2 .49 
1R.333 1. 17 1.-57: 1.24 
1A.667 1.90 2.56 2.02 
]9.000 2.67 3.60 ?.. 8 4 
}Q.333 3.48 4.69 ).71 
}Q.6~ 7 4.26 5.74 4.54 
2 r: .ooo 4.31 s.eo 4 .-5 9 
2<'.331 3.95 5.33 4.21 
20.667 3.45 4.65 1.67 
21.000 2.8() 3.86 3.05 
21.333 2.44 3.28 ? • ~- 0 

21.667 2.06 2.77 2. 19 
?.c.OOO !.72 2.32 1. 84 

??.333 1.46 1.96 1.55 
2?.667 1. 24 1.67 1.32 
23.000 1.05 1. 42 1.12 
23.333 .89 1.19 .94 
?.3.667 .7~ 1. 01 .80 
24.000 .62 .83 .66 
24.333 .ss .74 .58 
24.667 .so .67 .5) 
25.000 .48 .64 .51 
?5.333 .46 .62 .49 
25.667 .43 .se .46 
21-..000 .37 .49 .39 
26.333 .32 .43 .34 
?6.fl67 .28 .37 .30 
27.000 .24 .33 .26 
27. 33_3 .19 .2f. .21 
?7.667 • 15 .21 .16 
?A.OOO • 11 • 15 • 12 
2A.333 .06 .oA .06 
?A.f,67 . 02 .02 .02 
? Q. OOO n.oo o.o o n.oo 



rHATTAH OOCHFf RlV f P 
APRIL ?0. 1Q71 
~A~PLINfi SITE NU..,.AfQ hAT CORA CO. INTAKES 
n I S T A "' ( i: F P () ~ P 0 J N T () F 1 N J E C T I 0 N 3 7 • 6 2 M J l f C. 
PIVfP ntSC~~Rr.f 3AOO.OO CFS 

QECnVf~V PATin 0F TRACF.R 
TJP...F TO CENTQOIO 
TJUf VAOIA~s(E 

f.OfFFIClf~T OF S~fW 

TIMF S I ~lCE O~SE~VEO .•. 
TNJf.CTION CO~C£NTRATlON 

IN HOUR<; ~~ PPR 
)Q.OOO o.oo 
l9.t;OO .76 
20.000 1. 59 
20.5(10 2.71 
21.000 :3.&1 
21.500 3.88 
2?.000 3.61 
?~.c;oo 3.04 
23.000 2.48 
23.500 1.94 
24.000 i.55 
24.50r. 1.27 
2~.000 1.12 
2S.500 .97 
2~.000 .as 
26.500 .76 
?.7.000 .63 
27. 5 00 .ss 
2A.OOO .43 
2~.500 .37 
2Q.OOO .34 
29.500 .30 
30.000 .27 
30.500 .2? 
31.000 .18 
31.500 .12 
3?.000 .07 
3?..'i00 .02 
31.001') o.oo 

178 

.A36 
23.05 HQUQS 

6 • 59 5 I) 9 '"i R s • c; Q • 

1.17120 

OJ<;CHARr.f. 
f':ON<;fRVATT'If ADJUSTEC 

COP .. CC:NTRATION CO~JC:r::NTRA r ~ 0N 
~~ pp~ I~ PPA 
o.oo o.oo 

.91 "· .12 
1. 91 l.Sl 
3.24 2.56 
4.39 3.47 
4.64 3.67 
4.32 3.41 
3.64 2.88 
2.96 2.34 
2.12 1.84 
1.86 1.~7 

1.52 1.2 ') 
1.34 1.06 
l.lh .97 
1.02 .81 

.91 .72 

.75 .60 

.f-5 .52 
.52 .41 
.44 .35 
.41 .32 
.36 .2A 
.32 .25 
.21 .21 
.21 • 17 
• 14 • 11 
.oq .07 
.02 .02 

o.oo o.oo 



CHATTAHnQCHEE PIV ER 
APPit. ?Ot )'171 
c;A.,.PLINC. SITE NuMA :: P 1 
fltSTA~C:E FPQM POJ"IT OF 
RlVfR [)ISCHAP(;f 

AT ATLANTA ~ATFP w0P.K5 
IN .. tf"CTION 47.60 ,_.TLF<; 

Q[CnVfPY P~TJO 0~ TPACER 
TI~E TO CENTROID 
T I M f V A R I A ~J C f 
COfFFIC!ENT OF S~Ew 

TJMF S!NCf ORSERVED 
INJECTION CONCENTRATION 
IN ,..OUQS IN Pf'R 

?4.667 o.oo 
;c:...oco .13 
?S.J33 .il 
?S.61-J7 .43 
2ft.OOO .90 
lA.J]) 1.37 
2~.667 1.81 
27.000 ?.24 
.21. 333 2.67 
21.~~1 3.01 
2A.OOO 3.1) 
?~.331 3.14 
2~.6fl7 3.16 
29.000 3.1, 
29.331 3.09 
2Q.6h7 2.~3 

30.000 2.72 
30.333 2.47 
~O.F,67 2.2C 
31.000 1.94 
31.333 1.70 
31.6f-17 1.•7 
3?.000 1.25 
32.133 1.07 
J?. 6(, 7 .90 
33.000 . • 76 
31.JJ) . • 66 
3'3.~~7 .SA 
34.000 .52 
34.333 .so 
34.6~7 .46 
JS. OOO .44 
3').3 3 3 .4? 
35.667 .40 
1~.00 0 .3A 
JA.33~ • 37 
1~.6ft7 .36 
37.900 .36 
37.333 .35 
37.6(',7 .34 
~~.000 .35 

/ 
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]AOO.OO CF <; 

.929 
30.18 HQ UPS 

q.75535 HPS.<;Q. 
1.1774A 

Dt<;CHA QGf 
CQ~<;ERVAT!VE A n ... JUS T f [\ 

CQ~JCENTPATlON C 0~ r: ~ ~n ~ t. T I 0 'J 

!N PPR IN PPfJ 

o.oo 1) .0 0 
.14 • 1 1 
.22 • 17 
.4'> .36 
.9t ,1 ~ 

1.47 1 • 1 7 
1. 95 1.54 
2.42 1. 91 
2.87 ~.21 

3.24 2.56 
3.34 ~.64 

3.38 ~.67 

3.41 ?.6'4 
3.40 ?.6~ 

3.32 ?.62 
3.15 ?.49 
2.9? ?.31 
2 .6 ~.:, ? , 10 
2.3 .. 1.87 
2.09 1.65 
'" .83 1.44-
1. SA 1.25 
1.34 t . r:, 
"1. 15 • ''1 

.96 ., . , I, 

.82 • f,5 

.71 .,6 

.~2 .49 

.~6 .45 

.53 .42 

.so • 39 

.47 437 

.45 .36 
• -4 ~ .34 
.41 .32 
.40 .31 
.39 .30 
.3 Fl .30 
.38 .30 
.31 .?q 
.JA .~o 

-- -



CnATT~HOOCHEf RIVEP 

Ot<;CHA~G£ 

TIMf SJ~CE ORSERV£0 CONSERVATIVE AO,JUS TED 
JN..JfCTt0~ CO~JCENTPATION C0,.4Cf.NTPAT ION CO~IC£f-.4TPAT10~ 

3~.33~ .35 .3A • 30 
JA.h67 .J5 .37 .29 
JQ.OOO .35 .3A .30 
39.331 .31 .34 .27 
39.667 .23 .25 .zo 
40.000 .16 .17 .:4 
4().331 .09 .10 .08 
40.6f,7 .03 .03 .03 
41.000 o.oo o.oo o .. ~'l 

180 



CHATTAHOOCHF f R IVER 
MAY 4, 1971 
~~MPLI~G SJTF N U ~BF M 1 AT ~ TATf ROUT E 13Q 
DISTANCE _FROM POINT OF tN ~ FCTION ~.52 ~IL £~ 

PIVER ntSCHARGE 4QSO. OO Cr S 

PfCOVERV QATJO OF TRACEP 
T!Mf TO C":ENTROTD 
T I M F VA P I A~~ C E 
COEFFif.lfNT C~ SK E ~ 

TIMF ~INCE 

I~JECTJON 
IN HOUR~ 

?.200 
2.300 
2.400 
2. 50.0 
2,f,OO 
~.700 
2,ij00 
2.900 
3.000 

. 1.100 
3.200 
3.300 
1.400 
3.500 
3, 6 00 
3. 7 () 0 
1.800 
3,900 
4,000 
4,100 
4,?.00 
4,100 
4.400 
4.500 
4.~00 

4,7or. 
4.ij00 
4.900 
s.oo o 
';,100 
c;.200 
5 .30() 

... 

OR5EPVED 
CCHtCENTPA T I ON 

JN pp~ 
o.oo 
3,89 
9,68 

15.38 
15.78 
14 ... 1 
11-.SS 
~.oe 

6.95 
5.33 
4.22 
3.12 
2.2A 
1.53 
1.06 
.79 
.54 
.38 
.33 
.30 
.29 
.29 
.21 

. .- -- • 25 -
.22 
.zo 
.18 
• 1 s 
. 12 
.oA 
.03 

0. 0 0 • 

18 1 

.8Fi3 
2.81 H()LJ P C:.. 

.16961 HPS.C:.. Q. 
1.9758 9 

C 0 t.J 'l f P 'v' ~ T I V E 
CO,JC.fNTPA T I ON 

JP.., P~A 

c.oo 
4.41 

,0,97 
17.43 
17.87 
16.32 
13.09 
!0.29 
7.87 
6.04 
4.79 
3.54 
2.59 
1.74 
1.20 

.90 

.6? 

.43 

.37 

.34 

.33 

.33 
• 3.1_ 
.?A 
.24 
.23 
.21 
• 1 "! 
.13 
.oq 
.03 

o.oo 

OT C:.. C ~ A PGf 

110 . 1 TE') 

':': () ~ J C f ~- T R A 7 J 0 
p .., PP A 
c. oo 
4.41 

10.97 
17.43 
17.P.7 
1~.32 
l J . GCi 
10.29 

7,87 
6.04 
4.79 
3,54 
?,59 
1.74 
1.20 

.90 

.62 

.43 

.37 

.34 

.33 

.33 

.31 

.?A 

.24 

.23 

.21 

.17 

.13 

.09 

.03 
o.oo 



CHATTA~OOCHEE RIVER 
.,.AY 4t 1Q71 
S~~PLING SITE NU~BER 2 AT STATF ROUTf Q2 
ntSTA~CE FPOM POINT OF I~JfCTION 18.6H MILES 

4950.00 f.FS PJVfR OISCHARG£ 

Rf(0VEPY QATtO OF T~ACER 

TIME TO CENT~Dl') 

TJMf VAQJANCE 
COfFfiCIENT OF S~Ew 

TJt-4F SJNCf ORSfPVED 
lN..JEC~t'J~ CONCENTRATION 
TN HOUR<; I~ PPfi 

A.lOO o.oo 
8.10{' .28 
A. c; oo .69 
,..700 1.59 
k.900 3.29 
Q.lOO 4.98 
Q.JOO 6.23 
q.c;oo 7.01 
Q.700 6.97 
Q.900 ,.21 

10.100 5.30 
10.300 4.27 
10.500 3.23 
10.7\)0 2.35 
10.9(\0 1.65 
11.100 1.25 
11.3CO .94 
11.500 .74 
11.700 .56 
l!.QOO .46 
12~101) .40 
1?.300 .35 
1?..500 .Jo 
12.700 .27 
12.900 .27 
1~.100 .27 
1'3.300 .l5 
tz.c;oo ,l5 
13.700 .23 
13.900 .22 
14.100 .21 
14.300 .18 
14.500 • 13 
1• ·• 700 .oq 
l4.QOO 0,00 

182 

.99A 
10.01 HQURc; 

t.o1c;9o .-.R5.sa. 
1.75281 

OtSC ... ARC,E 
CONSEPVATIV'f ADJUST£() 

COP.~CE't-4T PAT I ON CONC£~ .. T PAT I ON 
Jt~t PPA TN PPR 
c.oo o.oo 
.2~ .2P. 
.69 .69 

1.60 1.60 
3.30 3.30 
4.99 4.99 
6.25 6 .. 25 
7.03 7.03 
6.99 ~.99 

6.22 6.22 
5.32 5.32 
4.28 4.28 
3-24 3.24 
2.36 2.36 
1.65 1.65 
1.25 1.25 

.94 .94 

.74 .74 

.56 .56 

.47 .47 

.40 - .40 

.Js· .3~ 

.Jo .30 

.27 .27 

.27 .27 

.27 .27 

.25 .zs 

.25 .25 

.23 .23 

.Z? .22 

.21 .21 

.1 A .18 

.13 .13 

.09 .09 
o.oo o.oo 

/ . 



C~ATTAh00CHf£ RIVER 
~AY 4, 1971 
~ t. t-4 P L U.J G 5 I T E N U M ~ E R 3 A T <.: TAT f R 0 UTE l h 

0!5TA~Cf FPOM POJNT OF INJ~CTI O N 40.62 t-4JLEc; 
4950.0(\ CF S RIVER 0ISCHAQGE 

Qf(OVERY RATtO OF TRACfR 
Tl""F TO t:fNTROJn 
Tt~r: V~RJANC£ 

f.0frFtr.Jf~T OF 5~Ew 

~ Jt.tr: SJ~Cf OASfRVEO 
TNJfCTJON CONCENTR~TI()"J 

IN ~OdPCi IN PPR 
1A. 5 00 o.oo 
18.700 • 11 
1~.900 .17 
}Q.lOO .20 
}Q.300 .24 
}Q.500 ,2Q 
l9.1~f\ ,3C. 
19.900 .3::\ 
2().100 .-2 
20.300 .c;e 
?O.SC\0 .79 
2(),700 1,07 
20&900 1,47 
21.100 2 • Cd1 
21.]00 2.4~ 

21.c;oo 2.95 
2 1.70(l ~.25 

21.QOO 3,S7 
?2.100 3,79 
??.10 !; 3 .• 78 
2?.c;on 3,56 
22.70 :'1 3.29 
?.?.900 2.94 
23.1('0 2.62 
21.3 CO 2,34 
23.,')00 2,0Q 
23.70n ·t ·.as 
21.900 1,59 
24. 1 0!1 1,38 
24 • ..?. 0 •1 ) • 20 
?4 .S0 fl 1. 0 1 
~ 4.7 "~ n .84 
2 4. ·~ 00 .12 
2&; .1 0 0 ,5Q 
2 C.. _OO .51 
2 ' i .50() .45 
2".10 0 .41 
2'i.QOO .31 
?~.10 0 .36 
?h • ..lOO .J6 
2 h . S OO .36 

183 

.97 7 
?2. 8 7 H U P ~ 

:.3f.')52 t·HJ5- . rQ . 

1. () 3024 

r.t ~ C H A f4t; f. 
C: 0 "' c;. f R V A T I V f A('.J !~. Tf 0 

CO~J C(t-JTP6 T 1 ON CCH J I.~,. TP~T I O ~ 

lN ppq ! •J PP P 
('.00 .1 . l' 0 

• 11 • l ) 
• l 7 • l 7 
.zo .? 0 
.25 .?.5 
.1') • 3 0 
.35 • 35 
.34 .34 
... 3 ... 3 
,59 .c.,q 
.81 .R1 

1.09 1. 0 q 
l.~o 1. 5 0 
2.05 2.05 
?..54 2.54 
3.02 ~.0? 

3.33 3.33 
J.f-6 3.A6 
3.8A 3.~8 

3,87 ).R7 
3.64 3.64 
3.36 J.JA 
3.01 ).01 
?.69 ;:>.6Q 
2 ... o ~.40 

2.14 l-' , ~ 4 .,. 
1.89 l.d9 
1.63 l.f-.3 
1 • 41 1. 41 
1,23 },23 
1 • ti 3 j.03 .a, .A6 

.74 .74 

.6 ~ .60 

.52 .':-? 
,47 .47 
.4? ,4? 
• 3A ,3A 
.37 .37 
,3 1 .17 
.3 6 .3~ 



CHATTAH O OC~F.E RIVER 

OJSCHARl;E 
TJt-4f c:;JNCf ORSE~VEO CONSERVATIVE ADJUSTED 
TN.Jff.TJ('l~ CO~~CENTRA T l ON COtlCENT PAT l0N CQP.JCENTR AT I 0'-J 
?~.700 .37 .38 .38 
26.QOO .38 .38 .38 
27.100 .38 .38 .38 
27.~00 .34 .35 .35 
27.500 .30 .31 .31 
27.700 .29 .30 .30 
27.Q;)Q .27 .27 .27 
2R.l00 .24 -~ .24 
2P.300 .21 .2 .21 
2A.SOO .19 .19 .19 
28.700 • 16 .16 • 16 
213.900 .15 .15 .15 
2Q.l00 .12 .13 .13 
2Q.30() .oR .08 .oe 
2Q.500 .06 .06 .06 
2Q.700 o.oo o.oo o.oo 

18 ~ 



( ~ ATTAHOOCH ~ E QJVER 
UA T' 4t 1971 
~A,., P L !Nr, SITE NUI-'RER 4 AT U. S . 27• FkAN o(l P-.1• GA. 
OJSTANfE FROM POINT OF INJECTION 65.01 ~IL[ S 

RJV~ P. DISCHARGE 4Q50.00 l.FS 

PEC0VfRY QATtO OF TRACER 
TI._.f TO C:f.NTROJJ 
T I,., F VA R I A f'J C F.: 
COEFFlflfNT Of SKEW 

TJMf SJNCf OR SERVED 
TNJff.TJI')N CO~~ CENTRAT'JQN 

TN Hf)lJR<) I ~I PP8 

33.333 o.oo 
33.6f-7 • 11 
34.000 .22 
34.333 .31 
34.667 .38 
35.00() .43 
35.333 .54 
35.667 .66 
3~.00(l .92 
36.33~ 1. 34 
36.667 1.76 
37.000 1.87 
37.331 1.91 
37.ft67 1.93 
3R.OOO 2.02 
3~.333 2. 16 
38. f,6 7 2.05 
3Q .. 0 0 0 1.87 
39.333 1.63 
39.667 1.49 
40.000 1.34 
4fl.331 1.23 
40.6f-7 1. 1 3 
41.000 1.02 
41.333 .89 
41.667 .as 
4?. 0 00 .75 
4?.333 .68 
4?.667 .59 
4 ) .00 0 .57 
43.331 .56 
43. 66 7 .45 
4t..OOO .41 
44.3 33 .37 
44.£,67 .34 
45.000 .34 
4'; • .133 .30 
4';.667 .26 
4f...OOO .22 
46 • .133 .16 
46.667 • 1 3 
47.000 .06 
47.331 o.oo 

185 

.9~1 

3q.21 4 0' RC) 

7.232?? HQ S .S Q. 
.60304 

r)Jc:_(HA Pt';f 
CON'-, fRVATIVE AD ,JU~ Tf i) 

C i)t~CENTRATTON c (),. I cE ~- T R A T I () ~ 4 

T~ PPR 
l " ' 

PPR 
c.oo o. co 

• 11 • 1 1 
.23 .?3 
.31 • 3 1 
.39 . 39 
.44 .44 

.55 .~s 

.fiR . 6 R 

.93 .Q3 
1.36 1.3h 
1.79 1.7Q 
1.90 1 • 90 
1.94 1 • Q4 
1.97 1.97 
2.0£, 2.0 6 
2.20 ;?.20 
2.09 ?.OQ 
l.qc 1.90 
1.66 1.66 
1. 51 1.')1 
1.37 1.37 
1.26 1.26 
1.15 1.15 
1.04 1.04 

.91 .Ql 

.86 .8f, 

.76 .1(, 

.69 .69 

.61 .61 

.sa .58 

.57 .s7 

.46 .46 

.41 • 4 1 

.38 .3~ 

.34 • 34 

.35 .3') 

.31 • 31 

.26 .26 

.23 . 2 3 

.16 • 16 

.13 • 1 3 

.06 .06 
~.oo c.oo 



• • t ... 

~ALT CREE K RIVER 
SfPTfY~fQ ~. 1972 
SAMPLING ~ITE NU~AE~ 
OJSTAtJr:'E fRO~ POINT Of 
RIVfR Q!SC~ARGE 

~T H~Y 77 NEAR LINCOLN• NE. 
INJECTION ~.75 ~ILFS 

RECOVERY RATI0 0f TRACER 
TIME TO CENTROID 
TJMf VARJAt-ICF.: 
COff~!ClfNT Of SKEW 

TJfo4F SINCf OR SERVED 
INJFC:TJON CONCENTRATION 
IN t-J0UR5 IN PPA 

6.c;oo o.oo 
~.750 1.06 
7.000 32.47 
7.25C 41.30 
7.500 50.93 
7.7'>0 52.69 
P'l . OO() 44.75 
~.2c;o 28.90 
8.'>00 19.9M 
8.750 13.50 
Q.f}OO 9.4q 
Q.?.SO . 6.84 
Q.C:()() 5.41 
Q.750 4. 14 

10.00() 3.26 
10.250 2.59 
10.500 2.23 
10.750 1. 92 
11.000 1.64 
11.2SO 1.61 
11.500 1.42 
11 • 7S 0 1.23 
1?.000 1.06 
1?..2SO .97 
12.500 .90 
1?.7c;o .82 
13.000 .78 
13.250 .70 
13.500 .64 
13.75() .5~ 
14.00 .54 
14.250 .49 
14.500 .44 
14.750 .39 
15.000 .34 
)'; .2t;O .2A 
15.'>00 .21 
1S.7t;O .19 
16.000 .14 
1~.2~0 .06 
l6 .. r.;oo o.oo 

87.00 C:FS 

.821 
R.l5 HOURS 

1.59542 HRS.SQ. 
?..69925 

OISCHAPGE 
CC"Jt.;F.RvATIVE AO .JUSTEn 

C (J i l C E ~JT R A T I 0 ~~ CONCFNTRATION 
IN P;:>R IN PPB 
o.oo o.oo 
1.2Q 1.2Q 

39.54 39.54 
50.30 50.30 
6~.01 6?..01 
64.16 f,4.16 
54.49 54.49 
35.19 3'>. 19 
24.33 24.33 
16.43 16.43 
11.55 11.55 

R.33 8.33 
6.5Q 6.SQ 
5.04 5.04 
3.96 3.Q6 
3.1() 3.16 
2.72 2.72 
2.34 ~.34 

2.00 2.00 
1.96 l.Q6 

. 1. 72 1.72 
1.50 1.50 
1.29 1.2Q 
1.18 1.1A 
1.10 1 .1 0 
1.00 1.00 
.95 .95 
.as .AS 
.78 .78 
.72 .72 
.65 .65 
.59 .59 
.54 .54 
.48 .48 
.42 .42 
.34 .34 
.2S . zc:; 
.23 .23 
.17 .17 
.oA .08 

o.oo o.oo 



SALT C~ffK QJVE P 
SEPTfMPfR 6- 1 Q7? 
~AMOLJN' STTE N U~RER ? AELO~ STEVE NS CRE fK, ~AVERLY 
OISTANCf ~POM POINT OF INJECTION 9.51 MJLF S 
PI~fR OISCHARGE 93.30 CF S 

PEC0VfPY PATIO OF TP~CfR .836 
TI~f TO CENTRO If! 13.45 HOU R<; 
TJMF: VAQJANCE 3.llf>5A r-4R S . SQ . 
C:OEFF"IC:TENT or:- SKE~ 2.15062 

OJ S(' H~ ~ E 
TJ~F StNCf OR SERVED C~SfPVATIVE 6 0,JtJS7 f 0 

JNJfCT!ON COf'JCEN TkA T TON COf'~ ftJTDATI ON CO~ CF,..JTP A l YON 
trJ HOURS IN pp~ IN PP8 P I PD R 

10.500 c.co o.oo (} . 1)'} 

11.000 . 9 0 1.08 1 • 1 6 
11.500 6,97 9.33 8 .9 3 
12.000 23.75 2B,40 3 0 .45 
12.500 33.06 39.52 42. 3 ~ 

13.000 32.67 39.06 41.~9 

13.500 19.80 23.67 2C,. 3 Q 
14.000 12.90 15.43 1£>.54 
14.500 7,52 8.99 9. h 4 
15.000 4.34 5.18 '1.'16 

15.500 3,31 ~.(13 ~ • .:1 2 
1f-.OO O 2.50 2.-1R :1. 20 
16.500 2.11 2.53 2.7 1 
17.000 1.77 2. 11 ?.27 
17.500 1.48 1.77 1. 9 0 
1~.000 1.37 1.64 1.75 
lA.SOO 1.14 1.36 }.4 6 
19.()0 0 1. 01 1.21 1.2Q 
19.50 0 .79 .9c; 1. 0 2 
20.000 .66 .79 .~c; 

?.0.')00 .s~> ,67 .?? 
21.000 .46 .55 .SR 
21.')00 .38 ,46 .49 

??.000 .28 .33 .36 
?2. 5 00 • 16 • 1 q .21 
23.000 .03 .04 ,04 
2 3 . ':>00 o.oo 0. 0 o. o.oo 



~ALT C~EE ~ RIVER 
SEPTEMRFP 6· 197? 
SA~PLI~ G SJTf NU~HF R 3 NFAR GkFENwOOO 
OI5TANrE FPO~ DOJNT OF INJECTION 
PIVFQ ()f5CHtd·• i; F. 

PfCOVfQY P~TI O OF TP ACfR 
Tt,.,f TO CENTPOTO 
TIM~ VAPJAN(f 
COEF~ICIENT OF S~EW 

19.4() ~Tlfc; 

106.00 CFS 

.t,54 
27.01 HOUP t; 

8.09703 HP S . SO. 
l.~l~Q) 

DI SCHARf;E 
TIMF STNCf ORSERV ED CONt;fRVATfVf Ar>.JU STfD 
T~Jf(TJON CQt-JCEt-4TRA T I ON CONCfNTPATJON CONC ENTRATION 
TN t-i OU RS IN PP~ 1"4 PPR TN PPA 

2?. 5 0 0 o.oo o.oo o.oo 
23.000 .58 .8 R 1.07 
23.')00 2.15 3.29 4.01 
24.00 0 5.02 7.6 7 9.34 
?4.500 10.14 15.50 18.88 
2S.OOO 14.00 2l.4 l 26.08 
2CJ.SOO 13.A6 21.20 I 2S.A3 
2 6 .000 11.30 17.27 / 21.04 
? 6 . 5 00 9.19 14.05 17.12 
27.000 7.58 11.60 }4.13 
21.?00 6.30 9.64 i l.74 
2~.000 4.90 7. 50· 9.14 
?A.~OO 3.83 5.86 7.14 
29.000 3.14 4 ,/ 79 5.84 
29.?00 2.60 ,3.98 4.84 
30.00() 2.3 2 / 3.55 4.3?. 
30.500 1.85 2.83 3.44 
31.000 1.48 2.26 2.76 
31.?00 1. 1'3 1.Al 2.21 
3 2 . 000 1.04 1.59 1.94 
32.500 .94 1.44 1.76 
33.000 .90 1.37 1.67 
33.50 0 .liB 1.35 1.64 
3'-.oon .77 1.17 1.43 
34.5 00 .74 1.13 1.37 
3':;. 0 00 .60 .92 1.12 
35 . ?00 .sa .89 1.09 
3~ . 0 0 0 .54 .83 1. 01 
31, . 500 .4 6 • 7 (1 .85 
37 . 000 . 39 .hO .73 
37 . '300 .29 .44 .54 
3~ . (1 00 .24 .37 .45 
3P . t;OO .1 8 .28 • 34 
3 o. ooo .13 .zo .24 
] 0. 500 o.o o o.oo o.oo 

: 88 

. I 

I -

/ 



5ALT CPEEK RIVER 
SEPT EM P E R t: .. , ·J 1? 
~AMPI_lN•3 SITf NU~fiER 4 
f1ISTANCE FR0'-1 P()JNT nF 
PIVfq DISCHARGE 

AT HWY h3 AT A5Hl A~O 
INJE~TIO~ 21.h~ MILE S 

p f c () v f p y RAT I \, , I,- T HAc E R 
TIMf TO CfNTROTO 
TIMF. VARIANCE 
COEFFICIENT OF S~Ew 

TJ,_..f SINCE 
INJfCTION 
IN HOURC) 

ORS[PVEO 
CONCENTRATION 

34.000 
34.500 
35.000 
3'":).500 
36.000 
3~.500 
37.000 
37.500 
38.000 
38.')00 
3Q.OOO 
39.')i)0 
40.000 
40.~10 

41.000 
41.500 
4?.1')00 
42.500 
43.000 
41.500 
44.000 
44.500 
45.000 
45.500 
46.000 
46.500 
47.000 
47.500 
4e .ooo 
4P.. 500 
49. 000 
49.500 
50.000 
50.500 
51.000 
51.500 
5?.000 
5?.500 
53.000 
53.500 
54.000 

JN PPR 
o.oo 
1 • 11 
2.16 
3.43 
s.so 
7.50 
7.99 
8.10 
7.84 
7.10 
5.82 
4.69 
4.04 
3.50 
2.48 
2.14 
1.87 
1.75 
1. 58 
1.49 
1.20 
1 • 11 
.98 
.9A 
.92 
.so 
.67 
.66 
.66 
.64 
.58 
.54 
.so 
.48 
.44 
.42 
.42 
.40 
.38 
.34 
.30 

107.00 C:FS 

.5i3 
19.95 HO UP<; 

19.767~2 ~RS. S Q. 

1.65989 

CQN .:; f.RVAT!Vf 
COt-JCE P-IT PAT I ON 

JN PPR 
o.oo 
l.Q4 
3.77 
5.9~ 

9.60 
13.10 
13.96 
14. 14 
13.69 
1?.39 
10.16 
8.19 
7.06 
6.12 
5.21 
3.74 
3.27 
3.06 
2.75 
2.60 
2.10 
1. 94 
1.7'2 
1.70 
1.61 
1.40 
1. 1 7 
1. 15 
1. 15 
1.12 
1.0? 
.95 
.SA 
.84 
.71 
.73 
.14 
.70 
.66 
.t>O 
.53 

OISC!-4APGE 
AOJLJ ST EO 

CONCfNTPATI ON 
It-u PPA 
o.oo 
?..39 
4.64 
1. 3 ., 

1 1 • B 0 
16.12 
17. l 1 
17.3'1 
l6.A4 
15.?.4 
12.49 
10. 07 

9.f:lR 
7.~3 

f,. 4 1 
4.~1 

4.02 
3.1ft 
3.39 
3.20 
2.58 
2.39 
2. 1 1 
2.10 
1.9~ 

1. 72 
1.44 
1 • 4 1 
1.41 
1.37 
1.25 
1 • 1 7 
1.0A 
1.03 

.Qc; 

.A<? 

.91 

.HA 
• 8 1 
.74 
.6') 



SALT C~EEK RIVER 

OI~C ... ARGE 
TJMf SINCE ORSERVEO CON~ERVATTVE A[)JUSTEO 
l N.Jfl T T ()~ CON\:ENTRATTON CONCEt-.ITPA T I ON CONCfNTRAT(ON 

54.500 .24 .42 • ~~2 
sc:;.ooo .24 .42 .52 
55.500 .22 .JA .46 
Sf>.OOO .22 .JQ .4R 
56.500 • 17 .29 .36 
57.000 .16 .28 .34 
57.500 .13 .22 .27 
SR.OOC .01 .13 .15 
58.500 • 02. .04 .os 
so.ooo o.oo o.oo '· o.oo 

I 
I }()() 



Al T C t [K PIV ER 
S [ DT f ,.~ P 6 · 1972 
SA~ DL J ~~ S!Tf N U~8f~ S AT M ()U 1~ 
OJ S TA~f F~O~ POJNl OF I~JEC Tl O N 
PI Vff~ IOl T <;CH~ Rr;£ 

R[rnvrc y PATI O OF TP~CfR 

T P.4 E T Ol C f "J T P n I fl 
T J Mf 'I~Q f AP.ICf 
fOfFFI CTENT OF S~E~ 

TJ~F S l ~Cf OR SERV ED 
JN..Jf C THl~>,~ C 0 "~ C E N T P A T I 0 N 

JN Hf) IJPC, IN PPR 
41.00 (!) o.oo 
4'3.50 0 .2? 
44. oon .40 
44.500 .so 
•s.oo:> . • 93 
45.500 1.33 
46.000 1. 88 
46.500 2.57 
4 7. 0 00 3.18 
47.500 3.69 
4 A • 0 Otl 1.83 
4A.500 3.8(1 
4Q.OOil 3.56 
4Q.500 3.42 
so.ooo 3.07 
50.'500 2.'>A 
51.000 2.29 
51.500 1.96 
52.000 1.84 
5i-.500 1.70 
53.(11)0 1.60 
'>3.500 1. 48 
54.000 1.38 
54.'>00 1.24 
sc..oco 1. 1 0 
c;c,.son .97 
56.000 .84 
5f-. 5 00 .90 
57.000 .87 
57.500 .87 
5A.OOO .88 
5A.500 .78 
59.000 .79 
-:- o. soo .78 
()0. 0 0 0 .73 
6 0. 5 00 .75 
6 1.000 .74 
61.~0 0 .68 
f> ?.OO O .60 
() :? . 5 00 .~A 

6 :; . o o c .46 
f>3. 5 0 0 .39 
~>•. c ~o .35 
f:>4.'500 . 2 3 
f>s.ooo .lf> 
~c;. s oo .09 
,~.ooo .03 
t ~.';OU o.oo 

l f\ 1 

3 2. 20 ~fl f.C:, 

144. 0 0 cF<, 

.'508 
51.53 HO l~ ~ S 

23.7116 6 H R<) . C,(J • 

.fP5?4 

OIC.CrlA P i; f 
CO~C,fPVA '~' lVF 

C 0 P.l C E N T P l\ T I 0 N 
A 0 .J I J C, T f 0 

C M lCF"JTr, AT ! O'J 
I N P PR 

1). 00 
T~ PP~ 

o.oo 
.44 
.79 
.9R 

l. ~ 3 
2.61 
3.70 
5.05 
6.2fl 
7.2 5 
7.54 
7.47 
7.00 
6.1? 
6.04 
5.07 
4.50 
3.8f; 
3.62 
3.34 
3.15 
?.9! 
2.71 
2.44 
2.17 
1.110 
1.65 
l • 76 
1.72 
1.72 
1.73 
1. 54 
1.56 
1.5 3 
1.43 
l.4A 
1.45 
1. 34 
1. 1 A 
1. 1 3 

.90 

.77 

.f>9 

.46 
• 31 
• 1 7 
.Of> 

o.oo 

..... 

.71 
1.30 
1 • h 1 
3 . 0 ? 
4. 1 2 
h . l 2 
~.3 6 

10. 3 7 
1?.. 0 1 
1?.4 8 
12. 37 
11. ~ 9 

1 1 • 1 2 
1 0 .00 

R. 3Q 
7.4 5 
,.., • 3n 
5.99 
~.52 

s.21 
4.R2 
4.4 8 
4. 0 4 
:i. r..,q 
1.i 5 
2.73 
2.9 ?. 
?. 8 4 
?. H4 
?.87 
?.5 5 
?. 5 H 
?..S3 
2. 37 
?.45 
2.40 
?.21 
1.9'; 
1 .~8 
1 • 4 A 

l. i.' A 
1 • 1 c; 

.1fl 

·• sr 
.?Q 
• 1 0 

o.oo 



DIFFICULT PC~J 

JU~F 21 • 19A8 
~A~PLJNI, SITE ~V~~FR 1 
OISTA~CE FPO~ ~J!NT Of INJECTION 
RJVFR OISCHAPt,E 

PEC0VfPY RATIO OF TRACfR 
TI~f TO CENTPOIO 
TJ"4F VAQJANCE 
roE~FtCIENT OF S~EW 

T!~f StNCf ORSERVED 
T~JFCTJO~ CONCENT~ATJON 

J\1 HOURS IN PPH 
.AOO o.oo 
,QOI'I . ·92 

1,000 3.82 
1.100 8.80 
1.200 1 1 • 81 
1,300 10.21 
1.400 8,47 
1.501'1 6.99 
1.600 5.53 
1.70() 4.02 
1.800 2.90 
1,900 2.10 
2.000 1.52 
2.100 1.01 
2,200 .71 
?.300 .54 
?.,400 .41 
2.500 .33 
2.600 .24 
2.700 • 19 
2.800 • 17 
2.900 .15 
3,000 .12 
3.100 .09 
3.2:>0 ,08 
3.300 .06 
3,400 ,06 
3.50() .os 
3.600 ,04 
3,700 ,02 
3,800 .02 
3,90() .oo 
4,1)00 o.oo 

192 

,40 MILE<; 
33.60 CFS 

1.027 
},44 HOUPS . 

.13700 HP_S. SO. 
l.B396A 

OJ<;CHAR(;F: 
CONSERVATIVE AO.JUSTEO 

CONCENTRATION CONCENTRATION 
TN PPR TN PPA 
o.oo o.oo 

.90 .90 
3.72 3.72 
8.57 8.57 

11.50 ll • 50 
9.95 9.95 
8.25 ~.25 

6.81 6.81 
5.3A 5.38 
3.92 3.92 
2.82 2 • . ~2 
2.05 2.05 
1.48 1.48 

.98 .98 

.69 .69 

.53 .53 

.40 .40 

.32 .32 

.23 .23 

.1 A .18 

.17 .17 

.15 .15 

.12 .12 

.09 .09 

.OA .08 

.06 .06 

.Oh .06 

.os .os 

.04 ,04 

.02 .02 

.C2 .02 

.oo .oo 
o.oo o.oo 



DIFFICULT RIJN 
Jll'-JF ?l• }9A8 
SAMPJ JNG ~ITE ~UP-18fR 2 
OtSTANCf FPO~ POINT OF INJECTION 

·PJVf.P OT5CHARGf: 

PECOVEPY PATIO OF TPACfP 
TIMf TO CfNTP;)IO 
TJl-1f VAQT~. NCE 

rofFFICif.NT OF S~E~ 

TJMF SINCF: ORSEPVED 
TNJfCTION CONCENTRATION 
~~ HOURS IN PPA 

3,000 o.oo 
1.100 .51 
3.~00 1.73 
],300 2,88 
3.400 3.67 
3.500 4,29 
3,600 4,76 
3. 70 ·"l 5.15 
3,AOO 5,42 
3,900 s.3e 
4.000 5.02 
4,100 4.60 
4.200 4.09 
4,300 3.53 
4.400 2.87 
4,500 2.31 
4,600 1,92 
4.700 1.57 
4,AOO 1.24 
4,900 1.00 
s.ooo .77 
5.100 .59 
5,200 .40 
5,300 .32 
5 e 4 Q I) . • 23 
c;.soo .18 
c;,600 .12 
5,700 .09 
5.800 ,01 
5.900 .05 
~>.ono .04 
6 (' 100 .03 
6 .20IJ • 01 
~.300 .oo 

193 

1.35 ~Ilfc; 
35.00 CFS 

.972 
3.99 HO UPC. 

.24964 HPS, <;1~ . 

.74F,A9 

DISCHA RGE 
CONSERVATIVE An .JuS TEO 

CONCENTRATION C 0 N C f N T P A T I 0 ~..J 
TN PPR t '-1 PPA 
o.oo 1).00 

.53 .55 
I 1. ~ 1. 8~ 

2.97 3.09 
3.77 3,93 
4.41 4.60 
4,90 5.11 
5.30 5.52 
5,58 c:; • A 1' 
5.54 5.77 
5.17 5.3A 
4.74 4,<13 
4.2i 4.39 
3 .. 63 3.79 
?..96 3.08 
2.38 2.48 
1. 97 2,05 
1.62 1,69 
1.28 1.33 
1.02 1.07 
.eo .R3 
.61 .~3 

.42 .43 

.33 .34 

.23 .24 

.19 .. 19 

.13 • 13 

.09 .09 
,07 .os 
.Of) ,Of, 
,04 .04 
.03 .03 
• 01 • 01 
.oo .oo 

\ 

---



l 
l 

DIFFICULT PUN 
JUNF 21• l9f?8 
SA~Pt_ING SIIE tiO~~fR 3 
OJSTANC~ FPO~ PO JNf OF INJECTIO~ 
PJVF"'P OTSCHAP(;f 

P[I.0VfRY RATIO OF TR~CER 
T T MF. TO CF,.H RO IO 
TJ~F VAPJANCE 
COfFF!CTENT OF ~~f~ 

TIMf SINCE OASER\'ED 
lNJfCTJ()N CONCENTRATION 
J"' HOUPc; IN PP~ 

t;.400 o.oo 
5.500 .~9 

c;.600 2.21 
~.700 2.8? 
s.eoo 3.16 
~.900 3.4? 
6.000 3.63 
f-.100 3.81 
~.20() 3.A7 
~.)0() 3.79 
6.400 3.66 
~.50() 3.49 
~.600 3.24 
f-.700 2.99 
f,.F\00 2.72 
6.QOO 2.46 
7.000 2.23 
7.100 2.01 
7.200 1.80 
7.30(1 1.60 
7.400 1.40 
7.500 1.22 
7.600 1.07 
7 • 7 0 ( I .92 
7.800 .79 
7.900 .67 
A.OOO .sa 
A.lOO .49 
A.200 .41 
A.300 .33 
A.400 .27 
A.'lOO .20 
8.600 • 18 
8.700 .15 
R.AOO • 11 
A.90fl .09 
9.000 .06 
9.!00 .04 
Q.200 .02 
Q.300 o.oo 

I 194 

I 
I 
I 

z.co MILES 
40.00 CFS 

1.065 
6.58 HOUR<; 

.4~()57 HPS.SQ. 

.81494 

OtSCHAQt;E 
CONSERV~TJVF AOJU<;TEO -

CnNCENTRA .. tON CO";CE~rRAT'JQN 

!rJ PPR P ·J FPR 
o.oo o.oo 

.27 .33 
2.07 2.47 
2.65 3.15 
2.97 3.53 
3.21 3.83 
3.41 4.06 
3.57 4.25 
3.63 4.32 
3.56 4.23 
3.4~ 4.09 
3.27 3.90 
3.04 3.62 
2.81 3.34 
2.56 3.04 
2.31 2.74 
2.10 2.49 
1.88 2.24 
1.69 2.01 
1.50 1.79 
1.32 1.57 
1.14 1.36 
1. 01 1.?0 

.87 1.03 

.74 .89 

.63 .75 

.54 .65 

.46 .54 

.3A .46 

.31 .37 

.26 .31 

.19 .22 

.17 .21 

.14 .17 
• 11 .13 
.oa .10 
.06 .07 
.04 .os 
.02 .02 

o.oo o.oo 



REAR CRfEt< 
~,, ... ~?. 1 9f>Q 
<;AMP L I "' r; S l T E N U M H F R 1 
OISTA~CF F~ C ~ POINT OF INJECTION 
PIVfR OTSC~a~r,E 

P£C0V~~y RAT10 OF TRACF.R 
~!MF TO CfNTR0JO 
TT'-Cf VARIANCE 
COEFFICIE~T OF S~E~ 

Tt,..f ~INCE 

TNJfCTION 
J~ HOtiP<; 

.1A3 

.192 

.20" 

.20A 

.?.17 

.225 

.233 

.24?. 

.250 

.25A 

.2t-1 

.27S 

.283 

.2Q2 

.300 

.30A 

.317 

.32S 

.333 

.342 
• .150 
.358 
6367 
.37S 
.3~3 

OR SERVED 
CONCENTRATION 

IN PPA 
o.oo 
6.82 

17.32 
28.40 
39.36 
41.1A 
37.11 
32.40 
27.66 
22.69 
18.07 
13.3A 

9.1A 
6.lb 
4.15 
3.08 
2.36 
1.16 
1.32 
1. 00 ·. 
.83 
.63 
.46 
.18 

o.oo 

.10 ~ILE 
3 6 0 • 0 0 C F ~~ 

.958 
• 24 HO l!Rc:; 

.OOOQO HRS.S Q. 
1 .. 04942 

OJt;CHA~ 

CON SERVATIVE AO ,JU STED 
(_ 

C 0 'J r: E "J T n A T I (' N C 0 "J C F.:~~ T R A T I 0 f~ 

TN PPR l"J PPR 
o.oo ~. o o 

7.12 7.12 
18.08 }R.C8 
29.65 (H~e65 

41.09 4 1. 0 9 
42.99 42. 9 9 
3A.74 3~.74 

33.82 33.82 
2A.87 28.87 
?.3.69 ?3.f>9 
18.86 113.86 
13.97 13.Q7 

9.5A 9.5~ 

6.43 6.43 
4.34 4.34 
3.21 3.21 
2.46 2.46 
1 • 6 !. l.H4 
l.3A 1.3A 
1.05 1.05 
.86 .BF, 
.65 .6c; 
.4A .4A 
.lA • 1 A 

o.oo o.oo 



~(AP CRfEK 
MAY 2?• }9h9 
~AMPLIN~ SITE NUMRER 2 
DISTANCf FPO~ POINT OF INJECTION 
RtVF:R D!SC~ARGf 

R~COVERY RATIO OF TRACER 
TJ'-'F" TO CENTROID 
TTMf VAPT ~~·Cf 
COEFFifiE~T OF S~EW 

TIMf SINCE OR SERVED 
T NJfC_T I ON CONCENTRATION 
JN ~OURS IN PPB 

1.700 o.oo 
1.717 .87 
1.733 1.50 
1.750 2.37 
1.767 3.07 
1.783 3.80 
l.AOO 4.54 
1.817 5.32 
1.833 6.04 
1.850 7.03 
1.8~7 7.82 
1.883 8.73 
1.900 8.52 
1.917 8.13 
1.933 7.07 
1o950 6.32 
1.967 5.5~ 

1.983 4.78 
2.000 4.22 
2.017 3.45 
2.033 3.01 
2.050 2.40 
2.067 1.75 
?.OA1 1.15 
2.100 .91 
2. 11 7 .70 
2.133 .55 
2.150 .46 
2. 16 7 .39 
2.1A3 .32 
2.200 .25 
2.?.17 .20 
2.233 • 17 
2.?.t;O .12 
2.267 .08 
2.283 .OP 
2.300 .06 
2.317 .04 
2.331 .oo 

19f. 

3.70 MILES 
366.00 CFS 

.690 
1.91 HOURS 

.o~q}7 HRS.SQ. 

.SSR22 

ntSCHARGE: 
CONSEPV4TIVE ADJUST En 

CONCE,~TRAT 1 ON CO~CF.:NTRATlON 

IN PPR IN PPA 
o.oo 0.01) 
1.26 1.28 
2.18 2.21 
3.44 3.49 
4.44 4.52 
s.51 ~ 60 
6.57 6.68 
7.70 7.83 
8.,75 A.90 

10.19 10.36 
11.33 11.52 
12.65 12.8~ 

12.34 12.55 
11.77 11.97 
10.24 10.41 
9.15 9.31 
8.10 8.23 
6.92 7.04 
6.11 6.22 
4.99 s.oa 
4.36 4.44 
3.47 3.53 
2.54 2.5A 
1.66 l.fl9 
1.32 1. 34 
1.01 1.03 
.79 .81 
.67 .68 
.56 .57 
.47 .48 
.37 .38 

. • 29 .30 

. • 25 .25 
.17 ·.t7 
.12 .13 
• 11 .11 
.OQ .09 
.OE- .06 
.oo .oo 



PEAR CPEEK 
._.AY ??, 19~Q 

~hMPLING SITE NU~RFR 3 
nysT~NCF FROM POINT OF INJECTION 
RIVFR OTSCH!RfiE 

REC0VfRY RATIO OF TRACER 
TJMF: TO CENTROID 
TtMf VARIANCE 
fOEFFICif~T OF S~EW 

TIME SINCE ORSERVlO 
lN'-'fCTJON CONCE~JTRAT ION 
TN HOU~S IN PPA 

3.367 o.oo 
3.383 .10 
3.400 .24 
3.417 .41 
3.433 .65 
3.4SO l.OS 
3.467 1.84 
3.4P.3 3.03 
3.500 3.57 
3.517 4.42 
3.533 5.02 
3.550 5.48 
3.567 6.04 
3.5A3 6.32 
3.600 6.48 
3.~17 6.37 
3.633 6.18 
].650 5.91 
3.667 5.59 
3.683 5.23 
3.700 4.76 
3.717 4.20 
3.733 3.57 
3.750 2.82 
3.767 2.42 
3.783 1.81 
3.ROO 1.51 
3.817 1. 28 
3.833 1.08 
3 .850 .93 
3.8~7 .82 
3.883 .70 
3.900 .60 
3. Q 1 ., .49 
3.933 .41 
3.950 .:;4 
3.967 .31 
3.983 .24 
4.000 .21 
4.017 .19 
4.031 .17 

197 

h.BO UJLES 
371.00 CF5 

.t-49 
3.64 HOURS 

.0~42J 1-iQ~.SQ. 

.'19493 

OJ<;CHA~GE 

CON<;fP '.' AT I VE A[) ,JU<;T EO 
CCNCE~'!RATION C 0 "-1 C F ~4 T R A ~ l 0 N 

~~ PPP. 1~ PPA 
o.oo a.oo 

.16 • 16 

.36 .37 

.6~ .66 
1. c 1 1.04 
1. 62 1 • b 7 
2.83 ?.92 
4.68 4.a2 
5.49 S.66 
5 .80 7.01 
7.73 7.97 
8.45 8. 7 1 
9.30 9. S9 
9.73 10.03 
9.98 10.29 
9.82 10.12 
9.52 9.81 
Q.IO 9.38 
8.61 8.R7 
6.05 A.JO 
7.34 7.56 
6.46 6.66 
s.so 5.67 
4.35 4.4R 
3.73 3 .. ~~ 
2.7':1 ?..88 
2.23 2. 4 0 
1. 97 2.03 
1.66 1 • 71 
1.43 1.'+7 

1.26 1.30 
1.07 1 • 1 1 
.93 .96 
.75 .77 
.~4 .66 
. 5 2 .54 
.48 -: '+9 

.37 .. 3Q 

.33 .34 

.29 .30 

.21 .?A 



I 
I 

I. 

~EAR CRffK 

TIMf SINCE 
TNJfCTJON 

4.050 
4.0f,7 
4.083 
4.100 
4.117 
4.131 
4.150 
4.167 
4.1A3 
4.?.00 
4.217 
4.233 

ORSERVED 
CONCENTRATION 

.Ill 
• 16 
• 11 
.09 
.o~ 

.oA 

.06 

.06 

.06 

.04 

.02 
o.oo 

19 8 

OJ SCHARr,[ 
CONSERVA TIVE AOJU STE O 

CO"JCENTRATION CONCENTRATION 
.24 .?5 
.24 .25 
.17 • 18 
.14 .15 
.13 • 13 
.13 .13 
.10 .10 
.!o .10 
• 09, . .09 
.os .06 
.03 .03 

o.oo o.oo 



LITTLE PINEY CREfK 
SEPTfMRER t--. 196 t: 
5AMDLlN(; SITE I'JU,...f:i E R 1 
DISTANCE FRO~ POI ~ T 0~ INJECT!O~ 

RJVfP OTSCHAPGE 

RECOVERY RATIO .)F TRACER 
TJL1f TO CENTROTO 
T{Mf V~DJA~CE 

COfFFlti[NT OF S~EW 

TIME SINCf 
JNJfCTION 
J~ HOURS 

.600 

.700 

.AOO 

.900 
1.000 
1.100 
1. 200 
1.300 
1.400 
1.c;o0 
l.t:>OO 
1.700 
1.800 
1.900 
2.000 
2.100 

OASE~VED 

CO~JCENTRA T I ON 
J"l PPA 
o.oo 
2.97 

17.49 
29.42 
13.96 
~.o~ 

5.52 
4.2A 
3.40 
2. 6 9 
2.01 
1. 57 
1.07 

.12 

.27 
o.oo 

I ~ 

. 37 "1lt f~ 
48.60 CF S 

.972 
1.03 H0 PC\ 

.o&S64 Hqs.so. 
1.44702 

(J! <;C~AP Gf.: 

CON<;ERV4TJV[ 
CONCENTR4T!vN 

YN ppq 

A{)JU~TEO 

CO~C ~t-ilf.' A T I Gt\ 
P.J PP'1 
o.oo 
1.C5 
17.~9 

~ 0 .27 

14.Jf) 

o.oo 
3 .05 

11.99 
3C.27 
14.36 
8.27 
5.&A 
~.40 

3.50 
2.76 
2.07 
1. 62 
1 • 1 1 

.7S 

.28 
o.oo 

8.27 
5.68 
4.40 
~.so 

2.76 
2.07 
l.tl2 
1 • l 1 

.75 

.?.A 
o.oo 



LITTLE PINEY CPffK 
SEPTf~lRtR ~ • 1 qt-,~ 
SAMPLIN~ ~ITf NU~A[R 2 
Ot~TANCf FP 0 M POINT OF INJECTION 
PIVER OlSCh.OPt;E 

RECOVERY RATI0 OF TRACER 
TI~E TO CENTROTO 
TTME V~P!ANCf 
CnfFFICtfNT ~F S~EW 

TIME SINCf ORSERVED 
TNJfCTTON CONCENTRATION 
TN H()UQ~ IN PPA 

3.600 o.oo 
3.800 .06 
•• ooo .25 
4.200 .78 
4.400 1. 57 
t.-.600 2.91 
4.AOO 3.85 
5.000 4.38 
5.200 4.45 
s.c.oo ~.34 

5.600 3.85 
5.800 3.32 
6.000 2.84 
f..200 2.38 
6.400 1.94 
6.600 1.95 
f..800 1.18 
7.000 .<13 
7.200 .76 
7.400 .61 
7.600 .48 
7.AOO .41 
A.ooo .36 
A.200 .31 
A.400 .29 
A.600 .25 
8.800 .21 
Q.OQO .18 
9.200 .17 
Q.400 .14 
Q.600 .12 
9.800 • 11 

10.000 .o8 
10.200 .Ob 
10.400 .04 
10.&00 .03 
10.800 o.oo 

200 

2.10 MILES 
4Q.OO CFS 

.948 
5.73 HOURS 

1.16855 HPS.SQ. 
1.38769 

r>ISCHAPr;E 
CONSERV~TlVF. Ar>JU<;TEn 

CONCENTRAT lOt-I CONCENTRATION 
IN PPR I~ PPR 
o.oo o.oo 

.Ob .Ob 

.26 .21 

.82" .83 
1.65 1.67 
3.07 3.09 
4.06 4.0Q 
4.62 4.66 
4.70 4.74 
4.5Q 4.62 
4.os 4.09 
3.50 3.53 
3. 'J ~ 3.02 
2 51 2.53 
2.~5 2.07 
1.~3 1.64 
l • c:·, 1.26 
.9k .99 
.so .81 
.64 .64 
.so .51 
.44 .44 
.38 .38 
.33 .33 
.30 .31 
.26 .27 
.22 .23 
.20 .20 
.17 .18 
.lc; .l s 
.13 .13 
.12 .12 
.o8 .oa 

. • 07 .07 
.04 .04 
.03 .03 

o.oo o.oo 

--



LJlfl£ PINEY CRff~ 

~f.Pff~~~p 6• }Q~A 

SA ~~l P ·J G C.. T T f N u ~ Fl f P 3 
nJSl~Nf~ F~OM POl~T OF JNJfCTION 
RtVf"R ntSCHAI-H;~ 

RfCn•s£ RV PATIO OF Tf: AC£R 
r 1 uf to c EN nuH n 
Tt._.£ VAQTANC:f 
COfFFICif~T OF S~~w 

TtMf ST~Cf ORSERVfO 
l~Jf.CTJOI'f CO~CENTRATJON 

TN HOURS J~ PPR 
6.000 o.oo 
6.200 .26 
tt.•oo 1.03 
6.600 1.74 
t..soo 2.24 
7.000 2.70 
7.200 3.12 
7.1100 3.21 
7.~-too 3.19 
7.AOO 3.13 
li.OOO 2.96 
~.200 2.69 
A.400 2.39 
A.6GO 2.04 
A.soo 1.6A 
Q.OOO 1.42 
9.200 1.?1 
~.400 1.02 
9.600 .87 
9.AOO .74 

10.001) .63 
10.200 .53 
10.400 .45 
10.600 .38 
lO.AOO .~l 

11.000 .21 
11.200 .24 
11.400 .21 
11.600 .17 
11.AOO • 15 
1?.000 • 13 
12.200 • 12 
12.400 • 1 1 
12.t>OO .09 
12.800 .08 
l.l.OOO .07 
13.?00 .07 
13.400 .06 
13.600 .05 
13.k00 .oc; 
14.:>00 .04 
}4 • . ,0 I) .04 
1•.400 .04 
}4.60() .03 
14.HOO .02 
tr;;.ooo o.oo 

:?01 

3.?1 t-4JLFt:; 
55.00 (Fe; 

.988 
~.21 HO•JPS 

1.~2877 HP ·..,.so. 
1.•~39o 

OJt:;Ct-~APGf 

CON~FRV~TIV€ AOJUc;T£0 
C:ONCENTRA,.TON CO'..ICfNTRA'!"lON 

JN ~~ J"J PPR 
o.oo fl.OO 

.26 .30 
1.04 1 • 1 7 
1.76 2.00 
2.26 ?.56 
2.73 3.0~ 

3.16 3.57 
3.2c:; 3. 6 '( 

3.23 3.66 
J.ll, .1.5A 
?.99 3.39 
2.72 3.0A 
2.42 ?.74 
2.06 2.34 
1.70 1.92 
1.44 1.63 
1.7.2 1.3~ 

1.03 1.17 
.8R 1.00 
.75 .85 
.63 .7? 
.53 .60 
.45 .51 
.38 .43 
.32 .37 
.21 .31 
.24 .27 
• 21 .?3 
• ~ 7 .20 
• 15 • 1 7 
.13 • 15 
.1?. • )4 

• 1 1 .12 
.09 • 1 1 
.OA • 1 0 
.07 .08 
.07 .oa 
.o~ .07 
.or; .06 
.or;; .oc:; 
.os .05 

.04 .04 

.04 .04 

.03 .03 

.02 .02 
o.oo o.oo 



LITTLE PINEY CRffK 
SEPTfMR[R 6• 19h8 
~A~Pl TNG SJTf NU~AEP 4 
OtST4NCE fRO~ POINT Of INJfCTION 
RtVEP 015CH~RGf 

RECOVfRY RATTO OF TRACER 
TJMf.: TO CENTROID 
TIM~ VARIANCE 
COEFFICIE~T Of S~EW 

TJMf SINCE OBSERVED 
J~Jft:TtON CONCENTRATION 
TN ~OUPS IN PPA 

Q.OOO o.oo 
Q.200 ~02 

· Q.40C .06 
,..600 .1o 
Q.800 .1~ 

10.000 .2~ 

10.?00 .34 
10.400 .45 
10.600 .59 
!0.~00 .87 
11.000 1.15 
11.200 1.54 
11.400 2.01 
11.600 2.12 
ll.AOO 2.16 
12.000 2.1A 
1?.200 2.15 
12.400 2.0~ 

!?~~~~ 1. 95 
12.800 1.84 
13.000 1.72 
13.200 1. 60 
13.400 1.48 
1'3.600 1. 38 
13.800 1.28 
14.000 1.18 
14.200 1.09 
)4.400 .99 
14.600 .89 
14.800 .eo 
1S.OOO .72 
15.200 .65 
lS 400 .59 
15.600 .53 
1S.800 .48 
lh.OOO .43 
1~.200 .38 
lh.400 .34 
16.600 .31 
1~.800 .27 
17.000 .24 

4.55 ~llfS 
56.00 Cf5 

1.000 
13.00 HOURS 

2.Q1444 HRs.sa. 
.69412 

OI5CHAPt;F: 
CONS[RVA T I '.JE AOJU~TEO 

CONCENTRATION CO~CEt-JTRAT !ON 
I~ PP~ tN PPA 

'0. 00 o.oo 
.o?. .03 
.06 .07 
.10 .12 
.16 .19 
.25 .29 
.34 .41 
.45 .54 

. • 59 .70 
.87 1.04 

1.15 1.38 
1.54 1.84 
2.01 2.40 
2.12 2.53 
2.16 2.58 
2.18 2.61 
2.15 2.56 
2.06 2.46 
1.95 ~.33 

1.84 2.19 
1.72 2.05 
1.60 1.9! 
1.4A 1.76 
1.38 1. 65 
1.28 1.53 
1.1R 1. 41 
1.09 1.30 
.99 1.18 
.89 1.07 
.so .96 
.72 .86 
.65 .77 
.59 .71 
.53 .63 
... a .~7 

.43 .51 

.38 .~5 

.34 .41 

.31 .37 

.27 .32 

.24 .28 

202 



: 

LllTLf PINEY CREFK 

OJc;CHAPGE 
TI~f 5!"-lC£ O~SERVED CON5fRVATJVE t.DJU5Tfn 
T~JF.CTJON CONCfNTRATJo"N CONCENT~ATION C()~CENTPATtnN 

-~ 

17.200 .21 .?1 .25 
17.400 • 18 .lA .21 
17.600 .16 .16 • 19 
17.800 .14 .14 • 1, 
18.000 .10 .10 • 11 
1A.200 .o7 .07 .08 
lk.400 .04 .04 .05 
1A.600 .02 .02 .02 
18.800 .o1 .o1 .01 
}Q.OOO o.oo o.oo o.oo 



RAYOll A~ACOCO 

JUNf 1~• 196Q 
SA~PI_!NS SITF N L'a.tflf~ 1 AT PAP}c;H ROAn, LOUI<;JANNA 
OTSTA~Cf FPn~ PQJNT OF INJECTION 7.10 MILES 
RIVE~ Ot<;CH~RGf 71.10 CFS 

PEC0VfPY RATIO OF P~ACER .A96 
Tl~f TO CfNTROTO 20.7• ._,OUR<; 
TIME VARJANC~ 3.40292 HRS,5Q. 
COEFFI\lfNT OF S~EW 1.b8762 

-; ! SCH U~(,f 
TJMf SINCE. OBSERVED CON<;ERVATIVE AOJU<;T[O 
TNJfCTION CONCENTR AT I 0"J CONCENTRAT!ON CO"JCfNTRATION 
TN HOUQC) I~ PPR JN pp~ ' ~~ PPB 

1~.7SO o.oo o.oo o.oo 
17.250 .57 .63 .f,3 
17.750 2.59 2.89 ?..89 
lA.2c;,C 7.53 8.41 8.41 
)~.750 18.13 20.25 20.25 
10.250 26.73 29.85 ?9.85 
19.7c;,O 33.25 37.13 37.13 
20.?50 34.34 38.34 38.34 
?0.750 30.03 3:!.53 33.51 
21.250 24.11 2b.92 26.92 
21.750 16.67 18.62 1~.62 

22.(:'5() 11.61 12.97 12.97 
?2.7SO 8.16 9.11 9.11 
23.250 5.56 6.20 6.20 
23.7';0 3.75 4.19 4.19 
24.250 2.56 2.85 2.85 
24.750 1.A1 2.0~ 2.04 
25.250 1.43 1.60 1.60 
25.750 1.20 1.34 1.34 
26,250 1 • 01 1.13 1. 13 
2f>.1~0 .87 .97 .97 
27.cso .70 .78 .78 
27,75C .60 .,67 .h7 
2A.2c;,o .53 .SQ .59 
2A,750 .44 .49 .49 
?9.250 .35 .39 .39 
2Q.7c;,f) .28 .31 .31 
30.25 0 .23 .2tl .26 
30,7 C) 0 • 18 .20 .20 
31.2'i0 .12 .14 .14 
31,7SO o.oo o.oo o.oo 

.' , 



~AYOU ~~AC()CO 

JUNJ:" l S, 1969 
C)AMPL I ~·G 5 I Tf NU~AE R 2 
OtSTA~Cf FPO~ POINT OF I~JECTION 

RJVfR ()J<;CHA~I:E 

R(COVfRY P~TIO OF T~ACER 
TJUf ·yo CENT~O!O 
TJf.4E VAQIANCf 
(OfFFJ CIENT OF S~EW 

Ttfo4E SINCE 
INJfCTT t)N 
I~ HOURS 

'37.500 
3A.oon 
3A.500 
3o.ooo 
3Q.5CO 
40.000 
40.500 
41.(100 
•1.500 
42.000 
4?.500 
43.000 
43.500 
44.000 
44.500 
45.000 
45.500 
46.000 
46.500 
47.000 
47.500 
·~.000 

·'·A.SOO 
4G.OOO 
4Q.500 
so.ooo 
50.500 
51. 0 0 0 
51. 5 00 
5?. .000 
5 2 . 5 00 
53 .000 
53 . 5 00 

ORSERVEO 
CONCENTRATION 

IN PPR 
o.~o 

.28 

.79 
1.46 
2 ... 51 
4.15 
6.27 
A.29 

10.38 
11.65 
12.52 
1?..93 
12.83 
12.36 
11.48 
10.23 

a.9A 
7.52 
~.10 
4.98 
4.17 
3.54 
3.03 
2.56 
?..14 
1.79 
1.47 
1. 1 7 

.92 

.65 

.45 

.24 

.oo 

205 

14.4 0 MJLf S 
90.70 CF S 

.815 
44.08 t-40UR<; 

1.54892 ~~ ~ . S Q ~ 

.60039 

CQNc;fRV~TIVf 

CONCENTPATIO~ 

TN PP~ 

o.oo 

OI SCH Ari Gf 
AOJL~' F.O 

CO 'J( f NT P o. T ·.oN 
TN PPA 
o.oo 

• 34 
.97 

1.79 
3.0A 
5.09 
7.69 

10.17 
12.74 
14.30 
15.37 
15.87 
15. -15 
15.17 
14.09 
12.56 
11.03 
9.23 
7.49 
6.11 
~.12 
4.3"5 
3.71 
3.14 
2.62 
2.19 
1 • ~ 1 
1. 4 3 
1.12 
.eo 
. ~ , 

.?9 

.oo 

.44 
1.23 
2 .. 29 
3.93 
£>. 5 0 
~.81 

1?..98 
16.25 
18.25 
}C1.6l 
20.24 
20.09 
}9.35 
17.98 
16.03 
14.07 
11.78 

G.56 
7.79 
6.53 
s.ss 
4.74 
4.01 
3.34 
2.80 
?.31 
1.83 
1.43 
1.02 

• 71 
.37 
.oo 



~AYOII ANACOCO 
JUNf l'i• l9h9 
SA~PLJNf, SIT~ NUMA~R 3 AT ~TATF HlwAY 111 
OISTA~Cf fR0~ POJNT Of INJECTION 1A.50 MILE~ 

95.AO CF~ RIVfR O~C:CHA~(;f 

REC0VFRY PATIO OF TRACER 
TJJ.Af TO CENT~-<'llf) 

TIME VAOJANC~ 
COF~FlfTfNT OF S~Ew 

TIME SINCf OR SERVED 
y.._,~~CTTON CONCENTRATION 
IN HOUR<; JN ?Pt:4 

167.500 o.oo 
48.000 .73 
4~.500 1.50 
4Q.OOn 2.40 
49.500 3.49 
50.000 4.73 
so.c:;oo 6.24 
51.000 7.52 
51.500 A.65 
5?..000 9.49 
52.500 9.85 
53.000 9.88 
53.5r') 9.55 
54.000 8.97 
54.500 8.~8 
5c;.ooo 7.52 
55.500 6.62 
56.000 . .0. 74 
56.500 /4 .59 
57.000 3.70 
57.50(} 3.03 
s~.ooo 2.56 
5A.500 2.16 
59.000 1.89 

- ~'1.500 1.63 
60.000 1.43 
60.500 1. 24 
61.000 1.08 
61.500 .93 
6?.000 .eo 
62.500 .68 
63.000 .sa 
63.500 .48 
64.000 .40 
64.500 .30 
65.000 .23 
6c:;.sotJ .13 
66.000 .01 
66.c:;oo .oo 

206 

.713 
';3.97 HOUPC.. 

10.10CJ29. HRS.<;Q. 
.A4lb2 

OJSCHARGE 
CO"'SfRVATIVE A:1JU<;TED 

CONCENTRATION CO~JCF.NTPA T I 0~ 
JN PPR lN PPA 

o.oo o.oo 
1.02 1.38 
2.11 2.84 
3.37 4 ."54 
4.<10 6.60 
1,.64 ~.94 

8.75 11.79 
10.54 14.21 
12.14 16.35 
13.31 17.94 
13.82 1-'3.62 
13.85 18.66 
13.39 18.0~ 

12.58 16.94 
11.61 15.64 
l0.5t. 14.20 

9.2A 12.~1 

~.o5 lG.g4 
6.44 8.68 
5.1 q 7.00 
4.25 5.73 
3.58 4.83 
3. 0 "3 4.09 
2.65 3.57 
2.29 3.08 
2.01 2.71 
1.73 2.34 
1.52 2.05 
1.31 1.76 
1. 13 1.52 

.96 1.29 

.82 1.10 

.67 .90 

.56 .75 

.43 .57 

.32 .43 

.lA .24 
• 1 c .13 
.oo .oo 



~4YOU A~l ACOCO 
JUNF 1 ~ • 1 9A9 
<;4~PLINr. SITf ~lUMBER 4 AT ~OUTH 

· OJSTA~Cf FPOM PQJNT OF INJ ECTION 
RIVfR OTSCHARGE 

REC0VfPY PAT10 OF TRACER 
TI~f TO CENTROID 
Tl~E V~~!A~Cf 
r.oEF~ICifNT OF S~EW 

TI""E <;JNCE OR SERVED 
J"lJfCTJO"l CONCENTRATION 
JN HOUPc; 1 ~J PPR 
~2.500 o.oo 
63.000 .oe 
63.500 .20 
64.000 .31 
64.500 .43 
65.000 .66 
f»C,.500 1.~1 

66.0 u O 2.~6 

f-(,.')00 
., .68 

67.000 '5.26 
~7.500 6.23 
6R.OOO 7.07 
fl~.c;oo 7.63 
69.000 7.83 
69.500 7.78 
10. 0 0 i) 7.51 
70.500 1.02 
71.00 0 fot.57 
71.500 ~.02 

7?.000 5.49 
72.500 4.98 
73.000 4.49 
73.500 3.92 
74.000 3.40 
7a.500 2.95 
7r;.ooo 2.53 
75.500 2.17 
76.000 l.g£.1 
7h. 5 00 1.53 
77. 0 00 1.23 
11 .5or, 1.04 
7ij.OOO .89 
7A. 5 00 .76 
79.000 .68 
79.500 .59 
~o.ooo .48 
A0.500 .39 
l\1. 0 00 .30 
~1.SOO .21 
A2.000 • ] 4 

A?.500 o.oo 

207 

23. 6 0 ~llf c:. 
Q').~O r:r-c; 

.607 
70.7fj ~()UPS 

10.~9493 '"4RS.<;Q. 
.f\P.t;~B 

OI<;CHARGF.: 
CO~SfPV.\TIVF. ~O ~JU<;Tf[) 

CONC:fNTPATION CO~CF.:NTPA T I QP~ 
HJ PPR P J PPR 

o. ~~ o.oo 
.13 • 18 
.34 .45 
.52 .70 
.70 .95 

1. 08 l.4h 
2.48 1.3') 
4.23 5.6Q 
6.06 8.17 
8.67 ll.t,A 

10.26 13.~3 

11.65 15.69 
12.58 1~.95 

12.91 17.4 0· 
1?..83 17.?8 
12.38 16.68 
11.57 }';.59 
10.83 14.59 
9.93 13.37 
9.05 12.19 
A.21 11. 06 
7.40 ~.q8 

6.46 ~.70 

5.61 7.56 
4.86 6.55 
4. 18 5.63 
3.5A 4.82 
3.00 •.04 
2.52 1.39 
2.02 2.72 
1.72 2.3?. 
1.47 1.97 
1.25 1.69 
1 • 1 1 1.~o 

.97 1.30 

.79 1.06 

.65 .A8 

.49 .66 

.34 .46 

.23 .31 
o.oo o.oo . l 



COMITf RIVfP 
NOVfMA[O 4t 196~ 

~AMPLlNG SITE NUMBER 
nr~TA~Cf FPO~ POJNT OF 
PJ\Ifr:' DYSC.t-4ARGE 

AT HIWAY 10 ~FAR CLI~TON• LA. 
H~JEI.TJON 4.20 MILE<; 

RECOVERY PATIO OF TPAC~R 
TJ._.f TO C£NTP010 
TJ,_.F VARIANCE 
COfFFICIENT OF S~EW 

TI'"'f SI~CE 
JNJFCTION 
TN HOUP~ 

OR SERVED 
COf'~CE~TPA T I ON 

20.000 
20.'100 
21.000 
?1.500 
22.000 
22.500 
21.000 
23.SOO 
24.000 
24.500 
2~.000 

?5,500 
2h.000 
2~.sco 

27.000 
27.500 
2~.000 

2A.5GO 
2Q.OOO 
2Q.500 
30.000 
3().500 
3).000 
31.500 
32.000 
32.500 
33.000 
33.c;oo 
34,000 
34,SOO 
3'1.000 
3c:;.soo 
3~. 0 00 

IN PPB 
o.oo 
2,00 
q,oA 

36.16 
68.76 

143,76 
178.28 
203.76 
7.03 .. 12 
171.80 
129,44 
Qb,32 
6Q,OA 
47.76 
33.04 
22.52 
14,48 
9.48 
6,96 
5,84 
5.40 
4,ij4 
4,32 
3.96 
3,32 
2.88 
2.68 
2.32 
1,96 
1.4e 
1.08 

.92 
o.oo 

208 

27.00 C:FS 

1.228 
24,33 H0UR5 

3. 770':>6 HRS.SQ. 
1.761A6 

CO~SfRvATIVf: 

t:ONCENTPAliON 

Ot<;CHAJ:JGE 
AOJUSTF:O 

CO"JC:J::NTPATTON 
IN ppq 
o.oo 
1.~3 
7,40 

?9,46 
'56,01 

117.10 
145.22 
165.98 
165.46 
139.94 
lOC),44 

7A,46 
56.27 
38.90 
26.91 
1$3,34 
11.80 
7.72 
5.67 
4,76 
4.40 
3.94 
3.52 
3.23 
2.70 
2.35 
2.18 
1.89 
1. 60 
1.21 
.sA 
.75 

o.oo 

lN PP~ 
o.oo 
1.63 
7.40 

2Q,46 
56.01 

117.10 
145.22 
1~5.98 

165. '•6 
139.94 
105,44 

7A,46 
~6.27 

3~.90 

26 • .7ll 
1R.34 
11.80 
7.72 
5.67 
4,76 
4,40 
3,94 
3 .. 52 
3.23 
2.10 
2.35 
2.18 
1.89 
1.60 
1.21 
.88 
.75 

o.oo 



I 
I 
I 
I 

C0MtTE QIVfK 
NOVf~I·H· o 4t 19fl~ 

C)AMPL !NG SITE NU,...BER ? AT OLIVE A~ANCH 
QJSTANC~ fROM POINT OF INJECTION 
RIVfP OTSf.I-4ARGE 

PECOVF.PV PATIO Of TRACER 
TIM~ TO CENT~OTO 
TIMF VAPJANCE 
C 0 f F F I C ! ":" ;.., T 0 F S ~ E W 

l b • 7 0 '" I L F r; 
3?.00 CF-S 

.f->03 
Q0.02 HOURS 

3 1 , 1 5 3 :-i 8 H R 5 • 5 (J • 

1.')7979 

DI~CHARGF. 

TJMf SINCE O~SfRVED CONSFRVATIVE AOJLJ~T£0 

t~JFCTIO~ CONCE~TRATION CONCENTRATION C()N('f"--TQATION 
IN HOUPC) IN pp~ T t-J pp~ TN pp~ 

AO.OOO o.oo o.oo o.oo 
Al.OOO 1. 96 3.2~ 3.~5 

A?.OOO 5.27 8.7r:. 10.36 
A3.000 11.41 18.93 ?2.43 
A4.000 18.84 31.26 37.05 
AS.OOO 25.29 41.41 49.74 
Ah.OOO 29.75 49.3A 5A.':i? 
87.000 32,.01 53.13 t;.2.97 
PA.OOO 3 ·: .4tl 50.47 59.A2 
89.000 ?7.01 44.81 ~3.11 

90.000 23.17 38.45 45.57 
<n.ooo lA.93 31.41 37.23 
92.000 14.10 23.40 21."13 
Q~.oon 11.03 lA.30 21.69 
QL..OOO A.T2 1C..47 17.15 
QC:,.OOO 6.Q1 11.47 13.59 
96.000 5.40 R.96 10.62 
97.000 4.21 6.99 A.2A 
9 R.OOO 3.2~ 5.45 6.46 
9Q.OOO 2.87 4.75 5.1>3 

100.000 2.67 4.43 5.25 
101.000 2.58 4.2A 5.07 
102.000 ?..52 4.17 4.95 
10~.000 2.49 4.13 4.90 
104.000 2.38 1.94 4.67 
105.000 2.31 3.83 4.54 
lOh.OOD 2.10 3.4A 4.13 
, 07.000 1.93 3.20 3.AO 
lOA.OOO 1.71 2.84 3.36 
109.000 l. 54 2.55 3.02 
11 0 .000 1.31 2.17 2.SA 
111.000 1.13 1. 88 2.22 
112.000 .93 1. 54 l.A3 
11 3 .000 .74 1.22 1.45 
114.000 .52 .87 1.03 
llC:..OOO .32 .53 .63 
))f,.OO(' • 15 .25 .30 
117.000 o.oo o.o(J o.oo 



(:()~JT[ RIVER 
N 0 V t J., H E' ~ 4 t l Q h 8 
<;AI-4P t. l~! · ; SITE _:· J U ~-1~ ~H 3 Ar fRED• LOUISI6~NA 
ntSTJNC f fROM ~~ J ~ T OF !NJFCTION 29.80 M!LEc:; 

3~.10 CFS . ~ i V ·:-;~ n 1 SCt-'t p,-;'= 

• • .. 
~ [ ~~ n v E R ':' P :. T I 0 u F I :-! a C E ~ ' 
Ti ~ •f=" TC CENT=?OTO 
TT~F VA R ~ArCf 
COF.FF I C T ::~T '); ~~.- ~~ 

TJ~F. SINCF 
INJf.CTJON 
TN ;-. o UR<; 

10?.000 
103.000 
}04.000 
10t;.000 
lOh.OOO 
107.0(0 
10P.OOO 
109.000 
110.000 
111.000 
11?.000 
1tl1. 0 0 0 
Ll :, • o 0 0 
~ l :; • 0 0 0 
116.000 
ll7.00C 
118.000 
119.000 
120.000 
121.000 
122.001) 
123.000 
124.000 
1?5.000 
l?ft.OOO 
127.000 
12A.OCO 
1?9.000 
1~0.000 

1~1.00f' 

132.000 
133.000 
134.000 
135.000 
13f>.OOO 
137.000 
13~.('00 . 

139.000 
14<· .000 
14) .. 00<' 

' 

OR SERVED 
CONCENTRATION 

IN PPB 
o.oo 
1.76 
3.81 
6.27 
<.?.87 

1 L, • 24 
17.27 
18.58 
18.07 
.;.6.54 
14.72 
12.52 
9.99 
7.52 
6.02 
4.87 
4.06 
3.42 
2.92 
2.60 
2.39 
2.15 
2.00 
1.86 
1. 74 
1.61 
1~51 
1. 38 
1.26 
1. 16 
1.02 
.92 
.82 
.70 
.57 
.4b 
.34 
.24 
.10 

o.oo 

2 10 

.436 
112.7A t-'OURS 

45.43473 HRS.SQ. 
1,45209 

CONt;ERVATIVE 
CONCENTRt.TION 

TN ppq 
o.oo 
4.05 
8,74 

14.39 
22.66 
32.70 
39.64 
42.66 
41.4C) 
37.98 
33.80 
28.73 
22.93 
17.25 
13.82 
11.iA 
9,33 
7.86 
6.69 
5.98 
5.4C) 
4.94 
4.60 
4.26 
J.qq 
3.6Q 
3.47 
3.16 
2.89 
2.66 
2.33 
2 .. 12 
1.87 
1.62 
1.31 
1.06 

.78 

.ss 

.23 
o.oo 

OJSC~ARGE 

AOJUST~fl 

COt-JCE~TR ~ T I ON 
IN PP9 
o.oo 
5.41 

11.69 
19.24 
3('.30 
43.72 
53.00 
57.04 
55.47 
5t).7H 
45.1'1 
3R.42 
30.66 
23.1)7 
18.48 
14.95 
12.47 
10.51 

A,95 
7.99 

. .., .34 
6.61 
~.15 
5.70 
5.33 
4 .. 94 
4.64 
4.22 
3.87 
3.56 
3.12 
?.A4 
2.So 
2.16 
1.76 
1.41 
1.04 
.74 
.31 

o.oo 



"'Ot-4IT ~ Pt\lf.j.) 
NO\If~l:l ~ ' - 4 • 19M3 
SAMPl_ ! ~; SIT E NlH-tAER 4 AT COMITE D~I\IE 

OI~TA~CE VPOM POINT OF TNJEC TION 
PtVfO PlSCHAwGE 

~FfOVfRV RATIO OF TRACER 
TJU~ TO CENTPOIO 
T I .._,f. V A q I A r.J C: E 
COfFFICifNT OF S~E~ 

37.5 0 MJL'" C:. 
4 0 .00 ('FS 

• 4 ~ 3 
1?6.73 H0 ' PC::. 

f,~.l9 8 69 1-iP~.c:; () . 

1. 3S 055 

n t ~Ct-:!1 GF: 
TJM£ <;TNCE 
INJECTION 
!N ... OURS 

O~SE R VEn 

CONCENTPATJ()N 
IN PP~ 
o.o& 

CON<;f ~V aTtv r:_ 

CON Cf.NTCA.TtO N 
t n .Jt.t<; TED 

C O~C:FNTP t..TJ O~ 

1)4.00() 
llS.OOO 
11h.OOO 
117.000 
11A.OOO 
119.000 
120.000 
121.000 
12?.000 
1?.3.000 
12•.000 
125.000 
12h.000 
127.0()0 
l?.A.OOO 
129.000 
130.000 
131.000 
13?.000 
133.000 
134.000 
13S.OO O 
13h.OOO 
137.000 
13~.0 0() 

139.000 
l40.0Cfl 
l4l.COO 
1'-2.000 
143.000 
}44.000 
14';.000 
}4h.OOO 
147.000 
}4P.O OO 
}4Q.OOO 
15C .OO O 
J';l. OCO 
l~?..o on 

153.000 
154. 0 00 
15';.000 
156.000 
157.0vO 
l->8.000 

.95 
2.10 
3.53 
5.61 
8.5<) 

11.38 
13.42 
13.89 
13.39 
12.46 
11.27 

9.6f-. 
7.81 
~.30 

5.19 
4.41 
3.76 
3.27 
2.90 
2.5~ 

2.34 
2.17 
2.04 
1.91 
1 • 81 
1.70 
1.59 
1.47 
1.3 A 
1. 29 
1.19 
l • l 1 
1.0 2 

.92 

.84 

.7 5 

.6c; 

. :; A 

.47 

.38 

.26 

.19 
• 1 1 

o.oo 
2 11 

TN PP~ 

o.oo 
?.31 
5.08 
8.5c:; 

13.60 
20.81 
27.5A 
32.53 
33.66 
32.44 
30.21 
27.30 
23.41 
18.93 
} ·j . 2 8 
12.58 
t r; .69 
9.12 
7.93 
7.04 
( . • 26 
~.6A 

c:;.26 
... 94 
4.63 
4.38 
4.12 
3.85 
3.5c; 
3.33 
3.13 
2.A~ 

2. 68 
2.48 
2.24 
2.0 3 
1.82 
1. SA 
1 • 4 1 
1.14 
.~2 

.63 

.47 

.2~ 

o.oo 

TN PP-1 
:> ~oo 

) .4 2 
7.')3 

12 .67 
20.14 
30 .A3 
4 0 . [,6 
4 ~ . 20 
4 • 8 7 
4;:; .o1 
44.75 
40.45 
34.68 
2 B.04 
22.63 
1A.63 
I5.A4 
13 .51 
11.7c; 
10.43 

9.2A 
A.42 
7.80 
7.32 
fl.At, 
~.4<1 

6.11 
5.70 
5.26 
4.94 
4.1,3 
4.27 
3.97 
1.67 
3.32 
3.01 
2.69 
2.34 
2.0A 
1.69 
1. 3~ 

.94 

.70 

.41 
o.oo 



COJAtTf. R!VE~ 
NOVf...:PfO 4. }Q6A 
SA~PLING SITf NU~AER 5 
nySTANCf FRO~ PQJNT OF 
RtVfP QISCH~f.H~E 

AT RR BRIOGE AAOVE ~OUTH 

INJECTION 49.00 ~ILES 
35.10 CFS 

RfCnVfRY RATIO OF TRACER 
T t ,_. F: T "' C f ~~ T R a T D 
TJMF VARIANf.E 
COfF~ICI~NT 0F S~EW 

TJMf SINCF. OASERVED 
lN.JfCT!O~ CONCENTRATION 
IN HOURS IN PPA 
132.000 o.oo 
133.001 .47 
134.000 1.02 
135.000 1.71 
13h.OOO 2.55 
137.000 3.47 
13~.000 4.67 
139.000 6.13 
140.000 7.14 
141.000 7.26 
142.000 7.18 
143.000 6.88 
144.000 6.09 
145.000 5.25 
146.000 4.61 
14"7.000 4t.07 
l4P.OOO 3.60 
149.000 3.19 
150.000 2.91 
151.000 2.68 
l'i?.OOO 2.50 
1c;3.000 2.33 
154.00 0 2.19 
155.000 2.04 
1 c:; ~.ooo 1.91 
15 7.0 0 0 1.78 
15 A. OOO 1.66 
1 ~, q . 0 0 0 1.56 
16 0.000 1.45 
16 1.000 1.36 
1fl2 .0 JO 1. 26 
1"3 .000 1. 1 7 
1 ~ 4. 0 0 0 1.09 
1 6 ~. 0 0 0 1.01 
1hfl.OO O .93 
1'>7.000 .84 
1"A.OOO .79 
169.000 .71 
170.000 .64 
171.000 .sa 
17?..000 .52 

2 1 :! 

.239 
147.48 HOURS 

A~.77162 HR S .SQ. 
1.051?3 

DISCHARGE 
CON~FRV&.TIVE AOJUc;TEO 

CONCENTR 4 T' ON C 0 ~.1 C F: NT R AT I 0 N 

J N PP~~ IN PP~ 
o.oo o.oo 
1.97 2.56 
4.29 5.57 
7.16 9.30 

10.67 13.87 
. 14.54 18.90 
19.57 25.44 
25.66 33.36 
29.91 3A.88 
30.40 39.51 
30.05 3Q.C7 
28.80 37.43 
25.5Z 33.17 
2l.Q7 28.56 
19.29 ?5.08 
17.06 22.1A 
15.06 1Q.57 
13.36 17.37 
12.18 15.84 
11.24 14.61 
10.47 13.61 
9.77 12.70 
9.1A 11.93 
8.52 1l.OP 
7.98 10.37 
7.46 9.70 
6.96 9.05 
6.52 8.48 
6.05 7.87 
S.6A 7.39 
5.29 6.A7 
4.89 ~.36 

4.54 5.91 
4.23 c;.5o 
3.87 5.o3 
3.54 4.6C 
3.29 4.28 
2.98 3.8e 
2.70 3.51 
?..42 3.14 
2.16 ?..81 



COM I TE QJVEQ 

nJ<;CH~RGE. 

TJ~F" c;JNCE OR<;[RVFO CONSERV~TIVE AOJUSTfO 
INJFCTJON CONCENTRATJON CONCENTRATION CO'JrErJT PAT T 0"J 

173.000 .46 1. 9:i 2. r,o 
174.!}00 .40 1..67 2. 1 7 
17').000 .34 1.41 l • R3 
17f>.OOO .28 1.16 1 • ~ 1 
177.000 .23 .9c:; 1.24 
17~.000 • 1 A .75 .97 
179.000 • 12 .4q .6(, 
180.000 .06 .zs .33 
lAJ .000 o.oo o.oo o.oo 



RA YOU A~ Q THO.L•J~ w-·'1 ' 
JUNf ?5 • 1 9 7 1 

I 
I 

j~" '\~ : ( ; ,, , -~ 

. '· 

S~p.tPL !riG S I l E NU~HfR l 
OJSTA~Cf FROM POJ~T Of 
PIVfP (IJSCHARGf 

I i 
AT JONES• LOlJISlANNA 
I NJfC t I 0"1 

PfCJV~PY RATTO Of T~ACER 

TJMf TO CENTROID 
TtMf 'fAPIANCf 
CO~FFJCIENT OF S~EW 

TIMf SINCE 
TNJfCTTO~ 

!N HOURS 
4.500 
4.750 
s.ooo 
s.zsn 
5.500 
5.750 
6.000 
fl.2SO 
6.500 
6.750 
7.000 
7.250 
7.500 
7.750 
8~000 

A.250 
e.soo 
$;.750 
q.ooo 
9.250 
9.500 
9.7 .c;O 

10.000 

ORSF.RV£0 
CONCENTRA7ION 

I~~ ppg 
o.oo 
5.4A 

27.5~ 
51.58 
69.56 
81.68 
79.18 
64.86 
52.40 
41.86 
33.30 
26.82 
21.16 
16.90 
13.16 
10.32 

7.70 
5.66 
4.06 
2.76 
!.52 

.56 
o.oo 
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2.00 MILF:S 
145.00 CFS 

.Bll 
6.30 HOURS 

.A6491 HRS.SO. 

.92861> 

CONSERVATIVE 
CONCENTP4TION 

IN PP~ 
o.oo 

OISCHAP~E 

AO,JUSTEn 
CONCE~'TR 4 T I 0~ 

Jt-.: PPR 
o.oo 

6.76 
33.97 
63.58 
85.75 

100.69 
q7.61 
79.95 
64.60 
51.60 
41.05 
33.06 
26.08 
20.83 
16.22 
12.72 
9.49 
6.98 
s.oo 
3.40 
1.87 

.6<; 
o.oo 

6.76 
33.97 
63.58 
85.75 

100.69 
Q7.bl 
79.95 
64.60 
51.60 
41.05 
33.06 
26.08 
20.83 
16.22 
12.72 
9.49 
6.98 
c;.oo 
3.40 
1.87 

.69 
o.oo 



AAYOIJ R6QTHOL0MfW 
JUNF. 2C,, 197, 
~AMPLING SITf NU~PFR ? AT ~~ffN GPOVf 
0J~TA~Cf FP()M POINT Of INJfCT!ON 
PIVER OISCHAPGE 

PECOVERY RATTO OF T~ACfR 

TJMf TO Cf~~TPO!O 

TJMf VI-~;A~.J( f 

COffFJCJENT OF S~EW 

lt>.OO MILES 
170.00 CF<; 

,A42 
6! ,A1 HOlJP<; 

}c:;,)008'J HPS, Q. 
.34 615 

CON~ -FRVA T T VE 
OTSCHARGE 

TIME SINCE OR SERVED ,.O,JLISTEO 
IN~FCTJON CONCF.:NTPAl,('I "-J CONCf~TDI. T ION (ONCFNTRATT C ~ 

lN ~ou~c; IN PP~ TN PP~ p .J PP'1 

~2.000 o.oo o.oo o.oo 
5~ .0JO .75 .89 1.~5 

54.000 1.66 1.9R ? .3 2 
55.000 3.02 3.5Q 4.21 
56 .. 000 5.23 6.2?. 7.?9 
'i7.000 7.5A 9,01 10.')7 
C...P.OOO 9.81 !1.ht> 13.h7 
5Q . OOO 11.54 13.71 1h.OR 
60.000 13.14 15.61 1A.31 
6).000 14.21 16.S ~ }Q,79 
6?.000 14.19 lf-.86 19.77 
6:1.000 12.Q4 ~:;.3R lA.03 
b4.000 10.68 12.69 }4.A7 
f-'i.OOO 8.55 10.lf, 1 1 • 41 
"66.000 6.71 7.9A Q.15 
67.000 5.03 5.97 7.00 
h~.ooo J.RO 4.52 5.3~ 

1,9.000 2.77 3.2Q 1.86 
70.000 1.92 2.2A ?..67 
71.000 1.42 1.69 1.98 
7?.000 .93 1 • 1 0 1. 29 
73.000 .60 .71 .A4 
74. 1)00 .23 .2A .32 
7'i.Of'f'l o.oo 0,00 o.oo 



AAYOU RARTHOLOM[W 
,llJI\If 25. 1 Q7 1 
~AMPL!NG ~ITf NU~BE~ 3 ~T RfE~M4N• LOU!SJANNA 
niSTANCE fRO~ PQJNT OF INJECTION 37.00 ~JLES 
RYVfP DISCHARGE 230.00 CFS 

PfCOVfRY RATIO Of · T~~CfR 
TJMF TC' CENTROID 
TJMf VAPJAN(f 
r.oEFFJrTfNT OF S~f~ 

TIMf SINCE ORSERVED 
INJF:CTTON CONCENTRATlON 
IN H(IIJR<; IN PPR 

107.500 o.oo 
10A.500 .06 
}O<i.500 .24 
110.500 .47 
11J.S:,OO .77 
112.c;oo 1.13 
113.,500 1.66 
114.')0(} 2.2b 
11~.500 2.85 
116.500 3.4C) 
117.500 4.03 
llP..500 4.68 
119.';00 5.26 
120.SOO 5.87 
121.50(} 6.,33 
12?.'l00 6.6A 
123.500 6 •. ,2 
1"2 4. 5 \) 0 6.27 
125.500 5.79 
126.5r·o 5.,20 
127.500 t-• • 68 
12~.s;oo 4.09 
129.500 3.57 
130.500 3._09 
131.500 ?..67 
132.500 2.28 
133.50() ] • 94 
134.50(\ 1.63 
135.500 1.38 
13~.500 1.17 
137.SO'> 1.00 
13~.500 .as 
139.500 .70 
140.50() .60 
141.500 .so 
142.500 .42 
143.500 .35 
144.50(} .29 
14'l.500 .20 
146,500 .14 
147.500 .07 

l4A.S00 o.oo 

216 

.844 
124.41 ~OURS 

45.A36~3 HRS.SQ. 
.53885 

OlS~i>1APGF. 

CONSfRV~TIVf ADJUSTED 
CONCENTR4TION CONCf.NTRATION 

IN PP~ J .... '->PR 
o.oo o.oo 

• 0-1 • 11 
.29 .46 
.56 .A9 
.CJ2 l.45 

1.34 2.13 
1.97 3.1? 
2.6A 4.?5 
3.37 5.35 
4.13 6.5~ 
4.78 7.57 
5.55 8.80 
6.23 9.89 
6.95 11.02 
7.'50 11.90 
7.91 12.55 
7.9ft 12.62 
7.43 11.78 
6.86 1o.es 
6.16 9.77 
5.54 8.79 
4.84 7.68 . 
4.23 6.70 
3.66 5.81 
3.16 5.02 
2.70 4.28 
2.30 3.64 
1.93 3.06 
1.64 2.60 
1.39 I 2.20 

I 

1. 18 1.~7 

1. 0 1 1.60 
.83 1. 32 
.71 1. 12 
.60 .95 
.49 .78 
.41 .66 
.34 .54 
.24 .38 
.16 .-26 
.09 .14 

o.oo o.oo 



RAYOU ~ ~THOLO~EW 

J lJ ~' f 2 'i.. 1 q 7 1 
~AMPLY~~ SITE NU~BfR 4 AT YOU TH 
nt5TANCf fRO~ POINT Of INJfCTJON 
~~V~R pJSCHA~Gf 

Pf(OV£~V QATIO OF T~AC[R 

T T ._, f T ~ CENT~ 0 1 0 
TIMf V.,PIAN(f 
COfF~ICJ[~T Of SKEW 

T If.1£ S J Cf 
!N.JfCTTON 
IN ~OUPS 

19A.')00 
200.500 
20?..c:;oo 
204.500 
20f>.500 
20~.c:;oo 

21o.5on 
212.500 
214.500 
21fl.500 
21A.50'l 
22o.c:;oo 
222.500 
224.500 
22fl.t.;OO 
22A.500 
230.500 
23?.500 
234.500 
236.500 
23~.500 

240.500 
242.500 
244.500 
246.51)0 
24A.500 
2c;o.soo 
252.500 
254.500 
256.500 
258.c:;oo 
260.500 
26?.'i00 
264.500 
26~.500 

26~.500 
270,500 
~72.500 

274.')00 
27fl.c:;oo 
?.7A.500 

OBSERVED 
CONCENTRAT:ON 

IN PPA 
o.oo 
.os 
.16 
.27 
.39 
.55 
.73 
.95 

1.22 
1. 51 
1.89 
2.27 
2.52 
2.75 
2.92 
3.01 
3.11 
3;17 
3.21 
3.14 
3.03 
2.89 
2.72 
2.55 
2.36 
2.20 
2.03 
1. 87 
1 • 71 
1.55 
1.42 
1.2Q 
1. 15 
1.05 

.93 

.83 

.73 

.65 

.56 

.48 

.41 
217 

7:1.00 MILES 
286e00 CF S 

1.404 
2~Q.56 HOUR<; 

30A.7~155 HRS.<;Q. 
.4A528 

CONSf~h'AT I VE 
CONCfNTOATJON 

lh' PP!-i 
o.oo 

.05 

.12 

.14 

.2A 

.3'1 

.52 

.68 

.87 
1.07 
1.35 
1.62 
1 •' 80 
1. 96 
2.0A 
2.15 
2.22 
2.26 
2.29 
?.24 
2.16 
2.06 
1.94 
1.82 
1.68 
1. 57 
1.45 
1.33 
1.22 
1 • 1 1 
1 • 0 1 

.92 

.82 
• 1 '• 
.66 
.59 
.52 
.46 
.4G 
.35 
.2Q 

OISCHAPGE 
AO .JU<;TED 

C () ~.J C tNT P A T I 0 N 

IN PPR 
o.oo 

• 1 1 
.23 
.38 
.56 
.77 

1 • 0 3 
1.33 
1 • 71 
2.1? 
2.66 
3.19 
3.~5 

3.A7 
4. 11 
4.24 
4.37 
4.45 
4.51 
4.42 
4.26 
4.07 
3.~?. 

3.58 
3.31 
3.0Q 
2.~5 
2.63 
2.41 
2.1Q 
l.Q9 
1.82 
1.1)2 
1.47 
1.30 
1.16 
1.03 

.Q1 

.79 

.t>R 

.58 



/ 

A A YOU A.lqTHOLOMEW 

OISCHA~GE 

TI~f SPJCf ORSERVEO CON<;fRV~TIVE AO.JUS TEf' 
I N.JE CT TON CONCENTRATION C:ONCENTOATJON CONCfNTPATlON 

280.SOO • 34 .?.S .48 
2~?.500 .30 .21 .42 
2A.:..soo .24 .17 .33 
2A~.500 .19 .14 .. 27 
28P.500 • 16 • 1 1 .22 
2QO.SCO • 12 .oq .17 
29?..500 .OQ .Ofl .13 
2Q4.SOO .os .03 .07 
29~.501) .02 .o ~ .02 
29~.5CO o.oo o.oo o.oo 

21R 

/ 



.. 

~~IlF RIVE~ 

OCTORfP 2lt 1~6H 
~A~oLJNG S!Tf NU~BER 
ntSTANCF. fROM POI~T OF 
'<IVfR OISC~A~GF. 

AT OARLTNGTONt LOIJJ<;JANNA 
INJF.rTI0N 6.30 ~ILF ~ 

RF.C0V~RY PATIO OF TRACER 
T 1 M r T o c E ,.n P o r o 
TJMf V6PlANCF 
COffFIC.tE~T OF S~EW 

TfMf SINCE 
TNJJ:CTION 
IN ~·OUR~ 

11.050 
11.550 
12.050 
12.550 
13.050 
13.550 
14.050 
1'·.550 
:~.050 
Jc,.sso 
1A.050 
16.S")0 
17.0L:,() 
17.'550 
IA.oc;o 
1A.550 
19.050 
19.550 
20.0 5 0 
20.550 
21.050 
21.550 
?2.050 
22.550 
23.050 
23.5~ ~ 

24.050 

OASERVEO 
CON\.ENTPATION 

IN PP~ 
o.oo 
4.03 

10.69 
19.83 
30.J6 
37.99 
40.07 
36.33 
31.13 
25.30 
19.42 
15.22 
12.73 
1) • 0 3 
9.51 
8.16 
6.85 
5.66 
4.66 
3.87 
3.10 
?..so 
1.87 
1.36 

.79 

.49 
o.oo 

?00.00 CFS 

.816 
15.22 ~O U RS 

5.t:7712 :~R S .SQ. 

1.03012 

C:ON~[RVAT!VE 

CONCENTRATION 
lN PP~ 
o.oo 
4.94 

1 3. 1 1 
24.31 
37.22 
4~.57 

49.12 
44.54 
3A.lfl 
31.02 
2~.Hl 

1R.66 
15.61 
13.52 
11.66 
10.00 
8.40 
6.94 
5.71 
4.74 
3.80 
3.06 
2.29 
1.67 
.97 
.60 

o.oo 

ni~CHARt;E 

AO.J USTEO 
CONCF.NTCJATIO~ 

JtJ ppq 
o.oo 
4.~4 

1 1 . 1 1 
?.~ .. 31 
37.22 
4h.57 
49.12 
44.54 
3H.l6 
31.02 
21.81 
18.66 
15.&1 
13.52 
11.':>6 
10.00 
~.40 

6.94 
5.71 
4.74 
3.80 
3.0-s 
2.2·9 
1.67 
.97 
.60 

o.oo 



A,4JT~ OJVfP 
0 C T 0 ~ F. rJ. 2 1 • 1 9 h 8 
~A~PL!Nr, ~lTf NUMHER? AT C.~A~Gf\l lLLf• LOul~IANNA 
0 I S T A N C f F P n 11oA D f) I "' T 0 F I N . J f: C T I r, t ~ 2 4 • l' 0 ,.. I L F S 
PJVFP ~t~CHA~Gf. 2h0.00 CFS 

PfCIWfPV PAT TO 0~ TPACER .~14 

TI._.f ro Cf"JTROJI) ~) • 61 H () UPc; 

TI""F \1 A c I t. 'NCf fi2.35S?.~ HRS.~O. 

\()ff~T\TfNT OF ~pt'fW .F40(')82 

OJ<;Ct-iAP<;[ 

TI""f SINCE 09Sf~VEO CON~fP\/ATTVE A O.iUC) T F. 0 
TNJr::CTtON l.ON(.fP,TPAT TON CONCENTPATION CONCENTPATIO~ 

TN HOUJJS JN PP~ 1 "' 
PP~ JP.., PP~ 

4b.C'C.O o.o~ . o.oo o.oo 
47. 2~· 0 .14 .2~ .36 
4~.?50 .42 .81 1.06 
49.?50 .86 1. 68 2.1A 
50.250 1.53 2.9f' 3.8A 
~1 .. 2SO 2.38 4.62 ~.01 

c:;z.2so 3.07 5.97 7.76 
53.250 3.6~ 7.10 9.23 
54.?C,O 4. 16 R.09 10.52 
55.2C,O 4.57 6.89 l1.S6 
56.250 4.93 9.59 12.4 7 
57.?.511 5.09 9.90 12.87 
5A.250 4.96 9.64 12.54 
59.250 4.65 9.05 11.77 
60.2C.O 4.30 8.37 10.89 
61.250 3.'16 7.71 10.02 
6?.?.51 3.62 7.04 9.16 
63.zc;o 3.25 6.32 A.21 
64.1.:'50 2.94 5 • . ,2 7.43 
6C,.250 2.f.7 5.20 6.76 
f..h.250 2.43 4.74 6.16 
fl7.250 2.22' 4.31 s.E-1 
6A.2C,O 2.03 3.95 5.13 
ft9.2C,'l 1 • 8S 3.60 4.68 
7o.zc;o 1.67 3.2c:; 4.23 
7).250 1.53 2.97 3.87 
7?.250 1.38 2.6A 1.49 
73.2~0 1.25 2.43 3.17 
74.250 1 • 13 2.19 2.A5 
7C,.250 1. 01 1.97 2.'16 
76.2';0 .90 1.75 2. ? A 
77.251') .81 1.58 2.05 
7A.250 .70 ~ .36 1.77 
79. ?~.0 .61 1. 19 1.55 
f'O.?.'iO .53 1.03 1. 34 
A 1 • 25 0 .45 .as 1. 14 
£4?.2SO .3A .74 .96 
A1.25f) .32 .62 .81 
A4.250 .27 .52 .67 
AC,.250 .20 .39 .so 
Ah.250 • 14 .28 .36 

87.250 .10 • 18 .?.4 
8A.2C,O .06 • 11 • 15 
A9.2C,fl o.oo o.oo 1).00 
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AMJTF RTVFP 
nCHH.,EP 21• 19~8 
SA~DLING StTf NU~AER 3 AT ~AGNOLIA• LOUI~!ANNA 
DISTANCE F~OM POINT OF l~JECTION 9?.00 MJLE~ 
RJVfK 0ISCH~RGE 315.0~ CFS 

· PECOVfPV ~ATIO OF TRACER .417 

TI"'-f TO CENT~O!D 11';.07 ~()URS 

TI,..,E VAPJANCf 15l.A3828 HPS.SQ. 
COF::F~TCT€NT OF St<EW .A5906 

Ot5CHAPGE 
TIME SINCf OASfRVED CONSERVATIVE AC,JUS TfO 
INJECT TON CONCENTRATION CONCENTPATION CONCENTPATION 

IN ~OUPS IN PPR !N PP'3 JN PPA 
92.250 o.oo o.oo o.oo 
93.250 .10 .24 .38 
94.250 .20 .4~ - .1f, 

9S.2SO .32 .1(, 1.20 
96.250 .44 l.OS 1.66 
97.?~0 .sa 1.38 2.17 
9A.250 .73 1.75 2.7«; 

99.250 .91 2.18 3.43 

100.250 1 • 11 2.65 4.17 
101.250 1.31 3.14 4.94 

102.250 1. 55 3.71 5.84 
103.250 1.79 4.29 6.7') 
104.2')0 2.03 4.87 7.66 

10~.250 2.2'- 5.~7 A.46 
10~.2c;o 2.36 5.65 8.90 
107.2')0 2.37 5.69 ~.Q~ 

108.250 2.32 5.56 ~.7, 

109.250 2.23 5.34 A.4l 
110.2~0 2.14 5.12 A.06 
111.250 2.05 4.90 7.72 
112.250 1.95 4.67 7.3,., 
113.250 1.84 4.40 6.94 
114.250 1.73 4.15 6.53 
llC,.25() 1. 63 3.90 6.14 
11~.2c;l) 1.~1 '3.62 5.71 
117.250 1.,.o 3.36 5.29 
llR.2Cj() 1.31 3.14 4.94 
119.250 1.21 2.91 4.5~ 

1?o.2c;o 1.12 ?..6Q 4.?4 

121,250 1.06 2.54 4.1)0 

12?.250 .99 2.37 3.7? 
1?3.250 .9) 2.23 3.5?. 
l24.2c;O .87 2.0R J.2A 
J?C,.2';0 .82 1.97 3.11 
12~.2~0 .1~ 1.88 2.9, 
127.250 .74 1.77 ?..79 
1?A.250 .10 l.bA 2.64 
l29.2SO .66 l.SA 2.49 
130.250 .62 1.4A 2.33 
131.250 .sa 1.40 2.21 
132.250 .ss 1.33 2.oq 
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AMJTF RIVER 

DISCt-iAPllf 
TJMf.: SINCE OAS[QVEf\ C 0 '~ _ - j A'!' I VE AO.JUS TEO 
TNJECTION CONCfr-JTR4TION C':ONCEI\'TQ z. 7 'f)N CONCFNTRt.TION 

133.250 .52 1.26 l.qe. 
134.250 .4q 1.1A 1.85 
1~c;.?~O .46 1. 10 1.74 
13A.250 .43 1.04 1.63 
137.250 .41 .97 1.5J 
138.250 .3A .92 1.45 
13Q.250 .3h .as 1.34 
}40.250 .33 .79 1.25 
141.250 .31 .74 1.17 
142.250 .29 .69 1.08 
143.250 .27 .64 1.01 
144.2')0 .25 .59 .93 
14~.250 .22 .53 .A~ 

146.250 .?O .4q .77 
]47.250 .l q .45 .71 
148.250 .16 .39 .62 
149.250 .14 .34 .54 
150.250 • 12 .30 .47 
1r::;l.250 • 11 .zs •• o 
152.250 .09 .22 .34 
1~3.250 .07 .17 .21 
15t., .250 .06 .13 .21 
155.250 .04 .09 .14 
156.2C)0 .02 .os .os 
157.250 .oo .oo .oo 
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..... 

A~IT~=" PJVfP 
ncrnJ.JFt-- 21· 19~A 
~A~PLING ~ITf NU~8EP 4 
DTSTANCf. FPO~ POJ~T OF 
PIVF.P nJS('H~PGf. 

Ai f'ENHA~ SPRINGS. l()IJJ~IANNA 

t~JfCTJON SA.~O ~ILF S 

RF.C0VFPV PATIO OF TRACER 
Ty,..;F TO CfNT~ntO 
i1~F. VJ\P!A~Cf 
(OF~Ftl.!f~T OF S~EW 

T~~f S!NCf OR SERVED 
lN.JfCTJON CONCENTRATION 
IN H()tJ~~ IN PP9 

10t;.250 o.oo 
lO~.zc . o .07 
107.2'>0 • 11 
l~0.2SO .17 
tOQ.2c;o .23 
110.2C.(' .zq 
111.?.':>0 .:)7 

112.2~1l .45 
113.250 .55 
114.2C,O .bB 
11':>.251l .A2 
llh.250 .98 
ll7.2'SO 1.12 
tl~.zc.o 1.27 

' 11Q.2~{') 1. 4 0 
120.2C,O 1.53 
1 21 • 2 c., :) 1. 64 
1?.?.2C.f) 1.76 
123.2C,f) 1. 84 
124.250 1.87 
12S.2C:,O 1.A6 
12A.?.C,{') 1.79 
J27.2~0 1.69 
12P.zc;n 1.59 
12Q.2~0 1.49 
130.2'i0 1.37 
131.2C,() 1.25 
132.2~0 1.14 
131.2':)0 1. 04 
l34.?.C,O .96 
13c:;.zc;o .SA 
\3f>.?C,O .so 
137.2C, O .74 
I J8 .zc;n .67 
139.2C,O .62 
140.2 ~() .57 
}4}.?C,f) .52 
]4?.?50 .4A 
}41.2~0 .43 
144.250 .40 
l4r:;.z~o .36 
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4 - -

./ 

35o.ou r.Fs 

.34~ 

12A.29 ~n uP..:. 

11~:03169 HRS.SO. 
.7A418 

DTSC._.A Prif 
CONSF.RVATIVE AO .JUS Tf() 
CONCENT~~TION C()NCF.NTRATJ O"'J 

TN PP~ I~· PPB 
o.oo O.GO 

.20 • 3 -

.34 .c:;q 

.c.,o .Ar 

.67 l. 1 7 

.Btl 1.&:.1 
t.oq }.Qn 
1.3~ ?.32 
1.62 2.A3 
2.00 3.50 
2.42 4.23 
2.8A ';.0~ 

3.29 ';.7C:, 
3.71 6.SO 

' 4·; 1 1 7.19 
4.4A 7.84 
4.~2 ~.44 

5.17 ~.04 

5.41 Q.47 
5.4Q 9.60 
5.46 9.55 
5.24 9.17 
4.97 A.,6q 
4.6~ ~-~~ 
4.36 7.63 
4.02 7.0 3 
:l.66 h.40 
3.34 5.R~ 

3.06 5.36 
2.A2 4.94 
2.5A 4.52 
~.34 4.10 
2.17 3.1q 
1.9A 3.46 
l.Fi2 3.i~ 

1.67 2.qz 
1.53 ?.6A 
1. 41 2.47 
1.2R ?.21 
l • i 1 z.ns 
1.07 1.87 



A'-41 TF" RTVfR 

OT<:;Ct-fAP(;[ 
TI~f SINCf OASfRVfO CONSfRVATIVF.: IICLJU<;Tff1 
J~Jf:C:TiON CONCf.NTPATJON CONCE,.q PAT 1 ON CONCENTPATIO~ 

l4A.2SI) .34 .9Q 1.73 
147.25() • 31 .90 l.SA 
14A.2'i0 .2~ .82 1.44 
149.250 .26 .75 1.3? 
150.2SO .23 .68 1.19 
151.250 .21 .62 1.0A 
152.250 • 19 .56 .99 
153.250 .18 .!>2 .91 
15c..250 .16 ··*' .81 
155.250 .14 .42 .74 
1';6.250 • 13 .3A .66 
157.250 .11 .33 .SA 
15A.25(i .10 .30 .52 
l59.2Sr. .09 .27 .47 
160.250 .oA .23 .41 
lf,1.2~n .07 .21 .37 
lfl?.250 .06 .17 .30 
1h3.2'l0 .os .1s .25 
164.250 .04 .12 .20 
165.250 .03 .10 .17 
16f,.2'i0 .02 .06 • 11 
167.2';0 .02 .oc; .oa 
\6~.250 .01 .03 .os 
l69.2SO .oo .oo .oo 

• f •; • 

224 



.. 

TIC~F"AU PIVFQ 
r.cTo~F.R A. 14hA 
<;A~PI_TN(; SJTF NUMBER 
niSTANC~ F"POM POINT OF 
RTVF.R OTSfHARGF. 

AT ~O~TPELLIEP AT HTwAV 16 
INJf(TTON 4.00 MJLfS 

RFCOVfRY P6TTO OF TWACEP 
TIMf TO CENT~OJO 
T}'·•f IJAUJANff 
COfFFTCifNT OF S~Ew 

TJt-4f STNC£ ORSEKVff) 
tNJFCTJON C:ONCENTPATION 
IN HOUP"; J ~· PPB 

8.750 o.oo 
c;.cc;n 4. 1 c; 
9.7c;o 20.27 

10.250 38.00 
10.7C,O 51.92 
11.2')0 49.50 
11.750 40.17 
1? .. 250 28.t38 
12.70:.,0 16.70 
13.2C.O 9.07 
13.750 4.23 
l4.?C,O 2.1A 
14.75() 1.38 
1'5.2C\(} .89 
lCi.7C:,() .6c; 
1f>.2Sf'l .41 
lh.7'-.() .31 
17.2'50 • 14 
17.7C\O .08 
lA.zc;o o.oo 

__ s 

7?.00 CF':> 

.8?9 
11.34 ~ OLJP<; 

1.27321 ~P s .~ o . 

.993A8 

nJ <; (HA ~\, F" 

(ONSfRVATtVE 6(' Jii<::;Tff' 

CO~\.FNTPATION CON(F I'! T~aTt 

TN pp~ T "'' 
ppq 

o.oo o.oo 
c;.o1 '5.01 

24.45 ?4.4') 
45.A4 45.H4 
62.63 1-.?.fd 
59.71 59.71 
4~.46 4~.46 

34.A4 34.H4 
20.14 20.14 
10.94 10 .. ~4 
5.10 c;.tn 
2.63 ?.f.,) 

l.6f. 1 • f> ,·) 

1.07 1 • 0 ., 

.7A .7 11 

.4q .4q 

.37 .31 

.17 .17 

.10 • 1 c 
o.oo o.oo 



T!C~FAU ~TVFP 
ocron. EP A. 19~8 
<;taMPL tNG ~ITt Nt JMAfR 2 AT CAMJ.> AROVE STARN<; RRIOGE 
D!STANC~ F~0~ PQJ~T OF tNJfCTION 14.00 ~!LE~ 
PI VFR n I ~CHtdH~f 7Q. 00 C:fS 

PfCOVfRV PATJ() OF TRACER .764 
TI~ E TC' CENTkOTD 5~.37 hOUR<; 
TIME VAPJANft 15.036 47 t1hs.sa. 
COEF"FTC.IENT OF' CS~E~ 1.25515 

OISC~APGE 

Tit-1F SJNCf QR<;f~VED f:QN<;f r: VATIVE ADJUSTED 
TNJFCTI ON C:ONCE.NTPATION CGNCENT~A,ION CONCENTP6Tl01\1 
IN HOUR<; JN PP8 T~l PP4 P! PPR 

47.250 o.oo o.oo o.oo 
4 (: .250 .52 .69 .75 
49.2'50 2.18 2.86 3.14 
50.250 4.f,4 6.08 t:-.~1 

51.2'1~ A.20 10.74 11.78 
52.250 12.42 16.25 17.83 
53.2~0 14.56 19.06 20.91 
~4.250 1~.00 19.b3 21.54 
55.250 13.~2 17.69 1Q.4} 
56.250 10.96 14.34 15.73 
57.250 8.36 10.95 12.01 
58.250 6.14 8.03 A.8l 
59.2'10 4.04 s.2A 5.80 
60.250 2.45 3.21 3.52 
61.2'10 1.81 2.37 2.60 
62.250 1.52 1.99 2.19 
f\3.250 1.32 1.73 1.90 
64.250 1.19 I.ss 1.71 
6'l.250 .99 1.30 1.42 
~~.2c;0 .s~ 1.13 1.23 
~7.2')0 .71 .93 1.02 
&A.?50 .5A .76 .83 
69.250 .43 .57 .62 
70.250 .34 .44 .49 
7 1.250 .20 .26 .29 
72.2r; fl .oo .ol .01 

226 
.. ... _ : f: 



TIC ~ FAU RIV~hl 

OCTOClF"Q ~. 1'1f-A 
S~~~LTNG SITE NU~~[R 3 AT ~0LOfN 
~ISTA~r~ FROM ~OINT oF INJECTION 
hfVF~ Ot<;C~Ar--rGE 

Pf(nVfPY RATJ() OF TRACE~ 

Tyvr TO C:fNT~OIO 

T T k4 F-~ V A r.; ! A N C f 
COFFFICTF.NT OF c;~Ew 

Tt~ E ~tNCf OR SERVED 
!NJfCTION C 0 N CENTRA T t 0 "J 
I~ H(h.JC <; I~ PPR 

7R.z=,o o.oo 
79.251) .14 
~0 .250 .43 
ql.2'30 ' 1.04 
A?.250 ~.31 

H3 .250 4.94 
~4.2~0 7.50 
~5 . 2~0 ~.94 

Af>.?.C:,O 9.77 
~7.?~0 10.16 
FiA .2 ':0 9.99 
A9.2'"'0 9. 01 
9().250 7.65 
Q 1 • zc 0 6.01 
9?. . 250 4.43 
93 .250 2.A3 
94.2~0 2.02 
QC,.2'31) 1.63 
4t- . 2~f) 1.45 
97.2~,.., 1.30 
9i1.2~f) 1.1A 
qo.zc::-o 1.03 

lOl'.?.'"O .Q2 
1f'l.2~f) .a? 
10?.? ~0 .12 
101.?~() .6? 
}f)4.?.C::.() .~:3 
}0 ':> . 25() .47 
1 ( ~ • ? c::. I , .39 
)07. ?.'- n .31 
I O~ . ;.>c; n .£' 5 
}f)q.?C::.() .?0 
11() . 25() • 1 3 
111. ?~() .OP. 
11 2 . 2') 0 o.oo 

2.., ... _, 

24.00 MJ LF 
flh.O ') (F ~ 

. 560 
8Q .l7 ~o u o:: 

?.~ . tl57A3 H~ ... - . c.r; . 
1.1t4R4 

f)f CHACGE 
CONSF.~V'\T [ •Jf A () J U <; T E fJ 

CONCE~TKATION C O"JC:f~TP ATT ) .; 

IN pp:.; Tl\l ~p~ 

o.oo o.oo 
.25 3 
.7f.. ) 

l.H6 1.70 
4.11 3 .77 
8 .81 R.O~ 

13.3" 12 .26 
1~.95 14.1,,? 
17.43 15.9R 
IA.l~ 1~ . 61 

17.83 1'>.)4 
}1,.08 14.74 
1 3.64 1~.':>1 

10.72 Q.~? 

7.90 7.?4 
5.05 4.6 3 
3.61 3.31 
2.'10 '2 .h6 
2.59 ?.31 
2.31 ?.1? 
2.0~ 1.90 
1.84 1. 69 
1.64 1.50 
1.46 1. 34 
1.2Q 1 • 1 A 
1 • 1 0 1 • 0 1 

.97 .A4 

. 83 .7 6 

.7 0 . t-.4 

.'>6 . ')1 

.44 • 41 

.3 '3 .3?. 

.22 .21 

.14 • 1 3 
o.oo o.oo 



TJCt<F'AU ~JV~~ 
()CT0Rf_ P A• }Q"'A 
~ A M PI_ T N G ~ T T ~- "J U ~ R f- ~ 4 A T <; P R I N G V 1 L L f 
n I 5 T A ~ C F f ~ () u P 0 T r... T 0 f I ~ ,J E C T I 0 N 

RIVfR fiiSCHAh'Gf 

P[C0VfRY PATIO OF' TRACt~ 
TJt.Af TO CfNTk()lD 
TJMF VAP(t.NCf 
COEfFICIENT OF SKE~ 

31.00 lo4JLt:c; 
101.00 CF S 

.781 
107 .• 37 ~OURS 

~1.11111 H~s.sa. 

1.1~~77 

DJC:,CHARGE 
TJMf sr~cr OASEPVED CONSE ~ 'I AT I Vf ADJUSTED 
t~JVCTiC~ CONCENTRATION CONCENTilATIO~ CONCENTRATIO~ 

IN ...,(,UQS l"J PPR TN PPA l"J PPR 
97.2 5 0 o.oo o.oo o.oo 
9A.2~0 .c:;~ • 7f', l.OA 
9Q.25 0 1.49 1.9 1 2.74 

100.251') 2.':)Q 3.3 1 ... 74 
}Ol.2c;O 3.~A s.tn 7.30 

102.2~" 5.t-e 1.21 10.40 
I03.~c:;o 

~ . ~ 9.47 13.55 .... v 

10.c..2c;o 8.44 10.81 15.46 
10';.250 A.fl7 11. 1 0 l';.BA 
10~.2~0 ~.01 10.33 14.78 
107.2t;0 7.28 9.32 13.33 
}0R.250 6.41 8.20 11.73 
}OQ.2t;O 'j.51 7.05 10.09 

110.2~0 4.58 ~.86 A.38 

111.250 3.59 4.5Q 6.57 
112.7~0 2.71 3.46 4.96 

111.?~1) 2.00 2.55 3.65 
114.250 1.6{ 2.06 2.94 
11 s. 25 () 1.28 1.64 ?.35 
llt1.2~0 1. 12 ).43 2.05 
117.25 0 .94 ).20 1.72 
118.2':-0 .83 1.06 1.~? 

119.250 .12 .92 1.32 
120.2~0 .63 .81 1.16 
121.250 

I 

.51 .65 .93 
12?.250 .47 .60 .A6 
123.25 0 .40 .51 .73 
124.25 0 .31 .40 .57 
12t;.250 .25 .32 .45 
126.?50 .20 .2f, .37 
127 2 5 0 • 1 ·:; • 19 .27 
12A.2c:; (} • 11 .J4 .21 
120.25 0 .06 • '() 7 • 11 
13 0 .2 ~ 0 o.oo o.oo o.oo 

22 8 



i 
T At-J r. ! -> ..\ .,... 0 A R I \1 F_ ~ 

APPTt ='4• l9t--~ 

~AMPL}Nf} ~JTf ~Ut.tAfQ 

nyS T A ~( F_ FRO~ ~OI~T OF 
RJVfQ OISC ... ARr;E 

AT ~fNTWOOO• I_OUtSIANNA 
I~JFCTIO~ ~.10 ~)L[~ 

PfCrVfPV PATin OF T~Af.f~ 

TJMF TO CfNTROTO 
TJt.tF VARIANCE 
COEFFICIENT OF <;~f~ 

T I J.AF c; P·!Cr­
l'JJECTI0N 
TN ~.')UP<; 

O~SE~VED 

CO~CENTRAT T0~-1 

7.~31 

~ .16 7 
F-.500 
8.~~3 

q.)t-7 
Q.c.;oo 
Q . ~~J 

: 0.1~7 

lo.c.;oo 
tn.Sl33 
11.lf-7 
11.son 
11.q] .1 
12.167 
I?.c:,oo 
12.~~1 

13.1~7 

13.500 
l1.A13 
14.1~7 
}4.'-;0') 

14.833 
}C,.}~7 

lS.')GO 

IN PPR 
o.oo 
2.~0 

A.96 
25.74 
')1,.06 

107.30 
124.12 
120.42 
105.20 

A2.2A 
56.6~ 

39.A? 
26.70 
18.54 
13.18 
8.72 
5.02 
3.10 
3.22 
2.56 
1 • 7 .. 
1.08 

.44 
o.oo 

~0~+.00 CF~ 

1.185 
10. )8 H(l(J;._I C, 

1.0~}41 HP<;. ~u . 

1.&31Q~ 

CON<;f~VAT!VE 

CONCF.:N"rR~ T J()tJ 

f)JC.(HfiP !';[ 
AI)JLISTf_ O 

CONCf~TRArr , · ">~ 

!"J ppq 

~t.oo 
2. 1 l 
7.')6 

21.72 
47.31 
Q0.56 

1rl4.75 
101.6~ 

86.79 
f,9.44 
47.8?. 
13.61 
22.51 
15.65 
1 l • 1? 
7.3~ 

4.2• 
3.12 
2.12 
2.1P 
1.47 

.91 

.37 
o.oo 

l'-J PPA 

o.oo 
? • 1 1 
7.C)I-

21.7? 
47.31 
Q0.56 

}04.75 
101.61 
A~.79 

6Q.44 
47.A2 
33.t>l 
2?.S1 
15.t..S 
1 1 • 1 2 
7.3" 
4.?.4 
1.12 
?.12 
?..lP 
1 • 41 

.91 

.37 
o.oo 



TAP-J(,JPAH()A ~JVf~ 

A P R T L ? 4 ·, 1 q 6 ~ 
SAMDLp,.r; SJTf NI J ~kF~ 2 AT I/>~! GJ.:>AH04• LOtJ!<;JANNA 
nySTANCF fPO~ POINT Of l~JECTIQN 11.20 ~ILf S 

PIVfw ~ISCHARGE l4o.OO Cf~ 

R£(()Vf~Y RATI~ OF TRACE~ 

TJMf TO CENT~"<OIO 

TIMF vAQJANCf 
COEFFICIENT OF S~Ew 

TIJ..tf SI~Cf ORSE~V£0 

lNJECTJflN CONCENTRATION 
lN t-tOUP~ IN PP~ 

lA.SOO o.oo 
lA.A33 1.37 
l9.lt-7 3.8A 
l9.t;OO A.51 
}Q.A33 13.66 
20.11-7 19.77 
20.500 27.75 
20.833 34.36 
21.1~7 39.66 
21.500 42.A3 
21.833 40.90 
22.167 37.76 
2?.500 34.10 
2?.A~1 29.79 
23.1f7 24.14 
23.500 18.75 
23.g33 15.59 
24.lf.7 13.00 
24.500 10.66 
?4.833 A.84 
25.1(:.7 1.oo 
21:\.500 5.84 
25.R33 4.96 
2f...l67 4.10 
26.500 3.63 
2A.A31 3.34 
27.1 7 2.94 
27.500 2.79 
27.A)3 2.60 
2A.167 2.48 
2A. 5 00 2. 1 0 
2~.H31 1 • 81 
2Q.lf·7 1. 55 
2Q.SOO 1.24 
?.9.A33 .92 
30.1~7 .67 
30.500 .43 
30.A33 o.oo 

I 

230 

1. 1 7 0 
2?.43 HOlJP<; 

3.C17883 ~~S. ~ Q. 

1.22S36 

OI SCHAR(;E 
CONSERVATIVE AOJUSTEn 

CONCE''-lTRATION CON C: ENTR~TJON 

lN PPH lN PPA 
o.oo o.oo 
1.17 1.99 
3.32 5.63 
7.28 12.34 

11.6A l9.Hl 
16.90 28.67 
23.73 40.24 
?.9.38 49.83 
33.91 57.51 
36.6?. 62.11 
34.97 59.31 
32.29 54.76 
29.1~ 49.~+5 

25.47 43.20 
20.64 35.01 
16.03 27.19 
13.33 22.Al 
11.12 18.8'i 
9.11 15.46 
7.56 17..82 
5.99 10.15 
4.99 8.47 
4.24 7.19 
3.51 5.95 
3.10 5.26 
2.86 4.84 
2.51 4.26 
2.39 4.05 
2.22 3.77 
2.12 3.60 
1.80 l.os 
1. 55 2.62 
1. 33 2.25 
1.06 1.80 

.79 1.33 

.57 .97 

.37 .62 
o.oo o.oo 



TA~ G J..>,A~-i()A PJ\IF"~ 

AP~Il 24t }9':-4 
5 AMp L I ~ G s I 1 E N u ... HE ~ 3 A T AM I T f • L 0 I J I s I d ~· N A 

[)t5TANCF F~OM POtNT Of IN.JECTION 25 .~ 0 ~ILF C.. 

PIV£~ OISCHAKGE 4 20 .0~ CF~ 

P[C 0 VF.PY R.ATJ0 OF T~ACE~ 

TJMf TO CENTPOTD 
TI~E VA~IANCt. 
COFFfiCif.Nl OF S~Ew 

Tit.1E SII\/Cf ORSE PVEO 
l~JECTJ()N CONCENTRATTCJN 
IN .-.ou~s JN p~~ 

3' . • 917 o.oo 
3?.417 2.21 
3?.917 5.52 
33.417 10.43 
31.917 15.11 
34.4}7 1'~.04 

34.917 22.1P. 
3~.417 23.12 
~~.917 22.39 
.1(,.4}7 20.46 
)f-.9}7 17.t6 
3 7.4}7 14.49 
37.q}7 10.9~ 

3A.417 8.4~ 

3A.917 6.57 
39.417 5.40 
39 . 417 4.42 
40.4\7 3·.94 
40.917 3.49 
4}.4}7 3.23 
41.917 2.84 
42.417 2.'>5 
42.'117 2.19 
4'3.417 1.88 
43.417 1.5?. 
44.4}7 1. 1 3 
44.<117 .83 
4~.4]7 .48 
4C) 11 Cd 1 o.oo 

~ 31 

1.045 
1~ .59 .._()IJ~<", 

6 • 4 -2 56 1 H P S • c: () • 
l.047h2 

0 I <"-C ~A~n; F 

C0~SEPVATIVE A() ._I L <; if rJ 
CON~ENTPATTON CONCFNT~ATt 0"J 

TN PP~ P ·t PPH 

o.oo o. oo 
2. 1 1 4.]5 
5.2~ 10.~7 

9.9Fi 20.54 
14.46 '20.76 
18.22 37 . 50 
21.2?. 4 3. t . 9 
22.12 ~5.~4 

21.4?. !~4. 1 c 
19.57 40.]0 
16.90 ~4.7A 

1J.H6 2A.':>4 
10.49 21.59 

A • 1 1 1~,.7f) 

fl.2Q 1?..04 
5.17 1 0 .~4 

4.23 ~ • . ,. 1 
3.;77 7.7~ 

3.34 ~<,.A7 

.1.0Q 6.3~ 

2 .72 'i.')9 
2.44 c:;.o? 
2.10 4.31 
1.80 3.70 
1.45 2.99 
l.OA 2.23 
.79 1.b3 
.4fl .oc; 

o.oo o.oo 



TA"'GIPAHOA P!VFR 
APPTL 24, }Qt',Q 

~AMPLI~G SIT E NU~HfR 4 
OI~TA~J Cf F~ O M POINT OF 
RJV f ~ OIC.CHA~GE 

AT lNOEPf~OfNCE. LOUI~IANNA 

INJfCliON 34.40 M!Lf' 

P£C0VEPY RAT11 Of T~ACER 

TI~f TO Cf.NTHOTO 
TIME VAPtAN(f­
~OEFFICTENT OF S~l~ 

Tl'"'f SJNCF ORSERV£0 
l~JFLTJON CONCENTRATION 
IN t--ouoc; IN PPB 

40.667 o.oo 
41.167 .11 
41.667 1.86 
4?.1t-7 3.58 
42.6fs7 s.ao 
43.1f-7 8.48 
41.667 11.67 
44.1f-7 1~.50 

44.667 17.0~ 

45.1f7 18.3f 
4~.667 17.74 
4A.l67 16.38 
46.6£:.7 14.24 
47.lf.7 11.55 
47.667 9.95 
4R.lfo-7 7.85 
'•A.h67 6.37 
4Qel67 5.20 
49.667 4.57 
SO.lf-7 4.04 
50.667 3.50 
51.1~7 3.07 
~1.667 2.67 
5?.167 2.34 
5?.6£:.7 2.02 
5 3.lf-7 1.74 
53. b 67 1.46 
5 4.lf..7 1 • 21 
S4. 6 67 .95 
«;') .lf-7 .69 
5'l.bb7 .56 
5b.lt-7 .44 
5b.tlf,1 .38 
57.lf-7 .25 
57.b67 .21 
5 A.l67 .17 
5 H.6~7 o.oo 

2 32 

4-'R.OO Cf-C:. 

.945 
46.S2 I•()UP<; 

P.39391 HP<:.SQ. 
1.04156 

oz ; cHA~~f 

CONSE~VATlVE A0JUST£r) 
CONCENTRATION CONCENT~ATION 

IN PP :i IN P~ A 

o.oo ,. o.oo 
.81 1.74 

1.97 4.23 
3.79 R.14 
6.14 13.1P 
8.97 19.2~ 

12.34 26.50 
15.33 32.92 
18.07 3A.79 
19.42 41.70 
18.76 40.2R 
17.32 37.19 
15.06 32.3] 
~. 2.22 2fs.23 
10.53 22.60 
8.30 17.82 
6.74 14.46 
5.50 11.Al 
4.84 10.3R 
4.27 9.17 
3.71 7.q6 
3.2S 6.98 
2.83 0.07 
2.4A 5.31 
2.14 4.59 
1.84 3.94 
1.55 3.32 
1.28 ?..75 
1.01 C'.l6 
.73 1.57 
.SQ 1.27 
.47 1. 0 1 
.40 .86 
,; 27 .57 

- .~2 .47 
.18 .39 

o.oo o.oo 



TAN(;JPA~·h)A PIVER 
APPJL 24t 196q 
SA~PLIN G SITE ~U~BE~ 5 
OJSThNCE FQOM POINT OF 
Pfl./fP OISC~AR(;[ 

AT NATALAANY, LOUISJA~NA 

INJECTION 44.1~ MILE~ 

REC0VERY RATIO OF TRACER 
TIMf TO CENTROID 
TJMf. VA'liANCt: 
COEFFICIENT OF SKEW 

TIME SIN'.:f OR SERVED 
INJFCTION CONCENTRATION 
IN ~OUPS IN PPR 

50.167 o.oo 
51.IE-7 .16 
52.167 .54 
53.167 1.60 
5- •• , 1 ~ 7 4.12 
~ · S .. l~7 9.07 
5t.lf)7 13.03 
57.167 14.24 
s~.lt-7 12.79 
SQ.lf.7 10.22 
60.lf.7 a.oo 
61.167 5.88 
62.167 4.0~ 

63.167 ~ .84 

64.167 2.09 
65.167 1.61 
61,.167 1.31 
6 ~".It·: 67 1.14 
6f:. : 1 ~ 1 .96 
(,9.167 .78 
7C.l67 .60 
71.167 .44 
7?..lf.t7 .27 
73.lfl7 • 11 
74.lf,7 o.oo 

233 

';10.00 CFS 

1.04 "( 
58.78 HOURS 

12.69797 Mns.so. 
1.16366 

OISCHAR(;E 
CO~<;FPVATIVf AOJU<;TE n 

CONCE.NTPATION CONCENTRATI ON 
l"J PPA IN PPR 
o.oo o.oo 

• 16 .39 
.52 1.30 

1.53 3.A3 
3.93 9.J13 
B.b1 21.66 

12.45 31.1?. 
13.60 33.99 
12.22 30.55 
9.76 24.40 
7.64 }<~.09 

5.62 14.04 
3.89 9.73 
2.71 6.78 
2.00 5.00 
1.54 3.AS 
1.25 3.12 
1.09 2.73 
.92 2.30 
.75 1.87 
.57 1.43 
.42 1.05 
.26 .64 
• 11 .27 

o.oo o.oo 



TANGIPAHOA RIVf~ 

APRIL 24, 196Q 
SAMPLlNr, STTf NUMBER 6 AT POBfRT. LOUlSIANNA 
OJSTANCf fP(JM PO!NT Of INJECTION 51.00 ~ILES 
PIVfR DISCHA~Gf 630.00 CfS 

P(C0~ERY RATIO OF TRACER 
TIM F:" TO CENTP()JQ 
TI~E VARIANCE 
COEffiCIENT Of SKEW 

TI,..E SINCE OBSE~VED 

INJF"CTION CONCENTRATJON 
IN ... ou~s IN PPB 

60.11>7 o.oo 
61.167 .73 
fl2.lf>7 1.91 
63.1~7 3.75 
64.167 6.47 
6';.167 8.12 
6h.167 9.6S 
67.167 8.47 
6A.l67 6.44 
69.1A7 4.0• 
70.1~7 2.98 
71.1~7 2.48 
72.167 1.99 
73.1f-7 1.72 
74.lt'7 1. 4) 

75 .. 167 1.15 
76.167 .96 
77.)67 .11 
78.!67 .sa 
79.1~7 .so 
8C.1f>7 .36 
a1 .~i.67 .30 
P1.:67 .22 
83.lf,7 • ta 
84.167 .15 
85.167 .OA 
a6.167 o.oo 
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.891 
67.85 hOURS 

17.17720 HHS.5Q. 
1.3153A 

OJ SCHARr,[ 
CONS(RVATIVE ADJUSTEO 

CONCENTPATlON CONCENTRATION 
IN PPR IN PPR 
o.oo o.oo 

.82 2.52 
2.15 6.63 
4.21 13.00 
1.21 22.44 
9.79 30.22 

!0.84 33.47 
·.9. ~ ; 1 29.38 
7 .(' 4 22.35 
'-'.• ~ .4 14.01 
3·· .. 3~ l0.3S 
2 ... 1 .. ~ 8.60 
?;::.. : .. 6.91 
1. c,. ~~ S.95 
1.5iq. 4.90 
1 • 2<-~; 1.99 
1. 03' 3.34 
.at~ 2.66 
.6S 2.00 
.57 1.75 
.40 1.25 
.34 1.os 
.25 .78 
.21 .64 
.17 .51 
.09 .29 

o.oo o.oo 



T AN c; T P A H O·A R I V f ~ 
APRIL 24• }Qt,Q 

~AMPLIN~ SITE NU~AfR 1 
DIST ANCE FRO~ POINT OF 
P IVF~ OISCHAkGE 

AT PONCHATOULA• LOUI S IAN NA 
INJECTION SA.40 ~ILE~ 

PECOV[RY RArto OF T~AC~R 

TI~f TO CENTROID 
TI~E VAJ:.ilANCE. 
COEFFICIENT OF SKEW 

TI~f SINCf <'ASF.RVEO 
INJECTION CONCENTRATION 
IN H!1UPS IN PP8 

71.167 o .. oo 
72.1~7 .79 
7J.Jf,7 2.25 
74.}f.7 3.96 
7c;.}f,7 6.08 
7h.l67 7.75 
77.Jfo.7 8.76 
78.167 7.46 
79.16 7 5.96 
80.167 4e4B 
81.lf,7 3.50 
A2.1f-7 2.73 
83.167 2.18 
64.1~7 l.&e 
8C,.lfl7 1.26 
86.1~7 .93 
87.1h7 .76 
8A.lf-7 .52 
89.167 .31 
90.lf,7 .15 
91.1~7 o.oo 
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h60.00 C F ~ 

.A69 
78.44 HOUR<; 

12.14111 HP~. SQ . 

.79381 

DISCHA PG E 
CON«;ERVATIVE A()J U<;TfD 

CONCENTRATION C 0 J C E r·J T R A T I 0 N 

TN PPH 1N PPR 

~.oo o.oo 
~91 2.93 

2.59 A.38 
4.56 14.76 
6.99 22.6? 
8.92 2A.86 

lO.OP 32.61 
e.sa 27.77 
6.85 22.17 
5.15 16.68 
,, • 03 13.04 
3.14 10.16 
z.so 8.10 
1. 93 6.25 
1.45 4.68 
1.07 3.47 

.87 2.A3 

.60 1.95 

.36 1.1~ 

.17 .57 
o.oo o.oo 



TANGIPAHOA ~IVf~ 

~fPTf~REP 1~• 19~9 
SA~PLING SITE NUMAE~ 1 
DISTANCE FPO~ POINT OF 
~1\lfQ OJSCHA~GE 

AT KENTWOOD• L0UJ51ANNA 
INJECTION S.lO ~ILE S 

~ECOVE~Y RATIO OF TRACEQ 
lP.CF T:) CENTROID 
TJ~f VA RIANCE 
COEFfiCifNT OF S~E~ 

TIME SINCf OR SERVED 
JNJfCTION CONCENTRATION 
TN HOURc:; JN PPH 

11.3f-7 o.oo 
ll.A67 5.26 
12.3f'7 17.96 
12.8~7 5l.P.~ 

13.367 A3.66 
13.867 83.92 
14.367 74.14 
l4.8f:l7 62.36 
1C:,.3~7 51.82 
15.867 44.52 
16.367 37.10 
16.867 31.12 
17.3f.7 24.68 
17.8~7 l8.7{J 
1A.367 12.1j6 
1A.AA7 8.44 
l9.3f-7 S.A2 
l9.~f,7 3 . 92 
?.0.3f.7 2.30 
20.~()7 1.36 
21.3f.7 1. 18 
21.81,7 1.00 
22.3f1 .70 
2?.867 .64 
23.3~7 .66 
?3.867 .56 
24.367 .3A 
24.Ah7 o.o!> 

2 36 

122.00 CfS 

1.023 
14.99 HO U ~<; 

3.456'l3 HR S .SQ. 
1.11491t 

ntSCHARGE 
CONSERVATIVE 6\0JUSTEO 

CONCEN TRATION CONCfN i RATION 
IN PPB IN PPR 
o.oo o.oo 
5.14 5.14 

17.56 17.56 
50. 7 2 50.72 
81.79 Al.79 
R2.05 A2.05 
72.4P 72.4~ 

60.97 (, 0. 97 
50.~6 50.66 
43.~3 '~3. 53 
36.27 36.~7 
30.43 30.43 
24.13 ?.4.13 
l8.2A 18.28 
12.~8 12.2~ 

8.25 8.25 
5.69 5.69 
3.83 3.83 
2.25 2.25 
1.3~ 1.33 
1.1~ 1.15 
.98 .9A 
.6B .68 
.63 .63 
.65 .65 
.ss .ss 
.37 .37 

o.oo o.oo 



TANGIPAHOA QJVE~ 
5EPT[MRE~ lS• l9~q 
SAMPLINI, SIT[ NU~nfR 2 
OJSTANCE fROM POINT OF 
RJ VEQ 0 I SCHA~G£ 

AT TANGIPAHOA. L.OUJSlt.NNA 
INJECTION 11.20 ~ILES 

164.00 CJ:S 

PECOV£RY RATI O OF TRACER .973 
T I ._~E TO CENT~JIO 31.11 HOUR S 
TJMF. VAQIANCE 8.26598 t-4RS.S u e 

COEFF"ICIENT or SKEW 1·.46617 

OISCHA~fiE 

TIMf STNCE QqS[QVED CONSERVATIVE AO.JUSTED 
INJECTION CONCENTRATION CONCENTR~TION CO~CENTQATION 

IN HOLlPS IN PPA IN PP~ IN PPR 
24.1=467 o.oo o.oo o.oo 
25.867 .84 .a~ 1.16 
26.A67 6.91 7.10 9.54 
27.8fl7 20.13 2 ;1. o(· 27.80 
2A.~67 34.85 35.80 4A.l2 
29.867 41.06 4?..1~ 56.70 
30.'3~7 35.13 36.09 4A.Sl 
31.867 26.78 27.51 3~.9~ 

32.8fl7 19.08 19.60 ?F>.35 
33.A~7 12.50 12.84 17.26 
34.A67 7.72 7.93 10.66 
3c;.A~7 5.1~ 5.3?. 7.15 
3~.8t,7 3.48 3.57 4.Al 
37.8b7 2.30 2.36 3.18 
38.8~7 1. 59 1.63 2.20 
39.867 1.14 1. 1 7 1.57 
40.A67 .94 .97 1.30 
41.867 .68 .70 .94 
42.A67 .49 .so .68 
1>3.867 .• 3A .39 .52 
44.8f,7 .30 .31 .41 
45.A67 .22 .2l .30 
46.A67 .13 .13 .lP 
47.A67 o.oo o.oo o.oo 
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1 



TANGIPAHOA RIVF.:R 
SEPTfMRER p:; • 1 Qf-9 
SAMPLING SITE NJ~Rf~ 3 
OJSTANCE FPOM POINT OF 
RIVfR [lSCH"RG£ 

4f A~ITf, LOUISIANN' 
INJECTION 25.80 ~!LES 

245.00 CFS 

~EC0VEPY ~A .. 1 ~ ) OF TRACER .802 
TIMf TO CENTROID 4t8.69 HOURS 
TP_.f VARIANCE 1';.3h892 HRS.SO. 
COEFFICIENT OF S~EW 1.23071 

DISCHARGE 
Tlt-4f SINCE OHSE~VEO CONSERVATIVE AOJUSTED 
INJECTION CONCENTRATION CONCENTPATtON CONCENTRATION 
IN H ~)URS IN ?PB IN PPB IN PPB 

40.867 o.oo o.oo o.oo 
4\.867 .75 .94 1.88 
42.867 2.82 3.52 7.06 
43.867 6.72 8.38 16.83 
44.867 !1.59 14.45 29.02 
45.867 14.78 18.43 37.01 
46.867 16.13 20.11 40.39 
47.867 14.64 18.25 36.66 
4A.867 12.82 15.98 32.10 
·~.867 10.45 13.03 26.17 
50.867 7.85 9.79 19.66 
51.867 5.84 7.28 14.62 
52.A67 4.24 5.29 10.62 
53.867 3.09 3.85 7.74 
54.867 2.46 3.07 6.16 
55.867 1.74 2.17 4.36 
56.867 1.42 1.77 3.56 
57.8ft7 1.16 1.45 2·.90 
5A.Afl7 .95 1.18 2.38 
59.867 .as 1.10 2.20 
60.H67 .66 .82 le6S 
61.867 .40 .so 1.00 
6?.867 .31 .39 .78 
63.U67 .32 .40 .so 
64.867 .22 .27 .55 
6t;.867 .10 .12 .25 
66.867 o.oo o.oo o.oo 

238 



TANGIPAHOA PlVF.:R 
~[PTf~AER 1~• 19b9 
SAMPLING S ITF.: NU~Af4 4 
OISTA~C~ F~OM ~OINT OF 
RIVEP CISCHA'-'GF 

AT I NDEPEN DENCE. LOUI~IANNA 
lN~ECTl O N 34.40 ~ll~ ~ 

RECOVE~V RATIO OF TRACE~ 

Tl~£ TO CENT~OID 
Tlto~F ~A~lANCf 
COEFFICIENT OV S¥EW 

TI,..f SINCf OASERVEO 
INJECTION CONCENTRATION. 
I~ HOURc::- IN PPA 

5?.867 o.oo 
53.867 1.63 
54.~f.7 3.94 
sc;.at>7 6.70 
56.8~7 10.03 
57.8f.7 12.57 
58.81-7 13.20 
59.~67 12.06 
60.867 10.67 
f.l.Af,7 A.b2 
62.8~7 6.'52 
63.867 5.11 
64.8f.7 4.04 
65.Ah7 3.22 
66.867 2.52 
67.Bf,7 1.93 
6A.Afl7 1.50 
60.R67 1.24 
10.8h1 1.03 
71.867 .li1 
7?..867 .12 
7J. 86 7 .sa 
74.~n7 .51 
7~.867 .47 
76.8f.7 .:.1 
11.81-.1 .37 
7A.Bh7 .31 
79.8f,7 • 37 
so.Rn7 • 34 
8l.8fl7 .20 
8 2 . 6f. 7 .21 
8 ~ . 8 67 .16 
8 4. ~ f.7 .12 
A5 . ti6 7 .lt) 
Rn . A67 .01 
81. ~f. 1 .02 
P. A. fof- 7 o.oo 
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286.00 CF S 

.A60 
61.22 HOUQ<; 

26.74458 HRS.SQ. 
1.71487 

OI SCHAPGE 
CO~SEPVAT l v·E AOJUC)i£0 

CONCE'JT~eTION CO NCf NTRATI ON 
IN PP~ TN PPC4 
o.oo o.oo 
1.89 4.44 
4.5A 10.74 
7.79 18.26 

11.65 27.32 
14.61 34.24 
15.34 3'>.97 
14.02 32.87 
12.40 29.07 
10.02 23.49 
7.57 17.75 
5.94 13.92 
4.70 11.02 
3.74 A.76 
2.93 h.88 
2.25 5.26 
1.75 4.10 
1.44 3.37 
1.20 2.81 
1. 0 1 2.36 

.84 . 1.96 

.67 1.57 

.60 1.39 

.55 1.29 

.4P 1.12 

.43 1.01 

.43 1.00 

.43 1.01 

.40 .94 

.21 .5~ 

.24 .57 

.1A .4? 

.14 .34 
• 1 l .2f, 
.OA .?o 
.02 .os 

o.oo o.oo 



TANGIPAHOA PIVE~ 

SfPTf~AE~ 1~. 1~h9 

<;AJoAPLING SITE NU,..Hf~ 5 AT NATAi_R ; •! Y, LOUISIA"JNA 
£" I ~ T A I>J C E F P 0 ,.. P 0 I ~ T 0 F I N .J E C T I 0 N 4 4 • 1 0 ._. I L E c; 
~IVEP OlSCHAkGf 304.00 CF<; 

PEC0VEPY ~AT10 OF T~ACfR 

T I ME T 0 C E ,.J T R 0 t 0 
TT,_.t VAr-IANCE 

. COffrlClENT OF SKEW 

TJMf <;}NCE.' O~SE~VEO 

!NJF.CTION CO~CENTRATJON 

Y • ~OURS IN PPA 
6'\.A67 o.oo 
6~.867 .36 
67.867 1.15 
6A.d67 ?..61 
6Q.M67 c;.o2 
70.867 1.12 
71.867 9.54 
72.867 10.23 
73.667 10.08 
74.8b7 9.21 
7c;.fi~7 1.11 
7f->.8A7 6.35 
77.f167 4.89 
78.8fo7 3.71 
7Q.t3A7 2.79 
A0.8fl7 2.00 
81.8~7 1.c;o 
82.867 1.14 
83.867 .91 
84.A67 .79 
8~.867 .68 
86.8£,7 .55 
A7.A~7 .44 
8~.~f-7 .42 
84.A~7 .38 
90.At->7 .33 
91.A~7 .17 
9?.8f-.7 • 15 
93.Af..7 • 11 
94.Af..7 .08 
Qt;.867 o.oo 

_4 

.741 
75.04 HQLJPS 

19.~8704 ~Rs.sa. 

1.24977 

OISChAPGE: 
CONSERVATIVE AD JUS TfO 

CONCENTRATIO...., CO~CENTRATION 

I~ PP~ IN ppq 

.oo o.oo 

.49 1.22 
1.55 3.86 
3.52 ~.7f'-
6.77 16.88 

10.41 25.95 
12.87 32.07 
13.81 34.41 
13.61 33.91 
12.43 30.98 
10.49 26.14 
8.57 21.35 
6.60 16.45 
s.o1 12.48 
3.1t-- 9.36 
2.10 6.74 
2.02 5.04 
1. 53 3.82 
1.21 3.07 
1.06 2.65 
.92 2.30 
.74 1.86 
.5Q 1.4~ 

.57 1.41 

.52 1.29 

.44 1. 10 

.23 .c;~ 

.20 .so 

.1 ~. .36 
• 1 1 .28 

o.oo o.oo 



.. 

T A t\•t, I PAHOA ~· IV E.~ 

~[PTE~RfR !~• 19~9 

SAM PLING SITE NU~ 8 E~ 6 
015TANCE FPO~ ~OINT OF 
PIV EO f\I5Ct-1APGE. 

AT PO~EPT. LOUI~IANNA 

INJECTION 51.00 MIL~5 

~EC O Vf~Y RATIO OF TRACfR 
TIMf TO CENTPOTO 
TJ~F VA~IANCE 

COEFFICIENT OF S~EW 

YIMF. sr~cr OBSERVED 
lNJfCTJON CONCE~TRAT!O~ 

JN HOlJ~ S IN PPA 
7t,.8t,1 o.oo 
77.Fs67 1.55 
7~.8fl7 3.14 
79. Bfl7 4.86 
AO.~fl7 6.75 
~~.~(-,7 7.93 
8?.~67 8.~7 

A1.867 s.o~ 

fl.4.8A7 6.92 
A5.8h7 5.93 
~F,.8h7 5.00 
P.7.867 4.12 
8!1. .867 3.22 
89.8~7 2.42 
90.8fl7 1.78 
91.867 1. 30 
9?.8h7 1.02 
93.A67 .so 
94.Bf-,7 .70 
9 5 .8h7 .59 
9().8(-,7 .49 
91.Bf-1 .36 
9A.Ah7 .3? 
99.8t>7 .21. 

100.867 • 30 
101.Hf-7 .28 
10 2 .8(-,7 .2f. 
10~.8t-7 .20 
l 0 4. Af-7 .1~ 
} 0C::, . Ah7 .oa 
1 0(:, . 56 7 o.oo 

2 41 

319.00 f.F" S 

.660 
85.04 HOUPS 

22.73062 HRS. :::> O. 
1.34887 

Ot<;CHA~GE 

CONSER '/ AT I VE ADJU STED 
CONCENTRATION CONCFNTRATIO~ 

IN PP~ IN PPR 
o.oo o.oo 
2.35 f> ~ 15 
4.75 12.42 
7.35 19.23 

10.22 ?'..72 
12.01 31.41 
12.9~ 33.94 
12.24 31.99 
10.4~ 27.42 
A.9~ 23.47 
7.57 1Q.8!) 
6. 2 .1 16.30 
4.8A 12.77 
3.66 9.57 
2.70 7.06 
l.Q6 5.13 
1!ss 4.05 
1.22 3.18 
1.06 2.77 

.89 2.33 

.7~ 1.95 

.ss 1.44 

.4~ 1.25 

.41 1.06 

.45 1.17 

.43 1.12 

.39 1.01 

.30 .79 

.19 .49 

.13 .33 
'J. 0 (J o.oo 



TANGJP~HOA RivER 
SEPTfMRF.~ 15• l~f-Q 

SAMPLING Sll~ NUM8E~ 7 
OI~TANCE FPO~ ~OJNT OF 
PIVFP DlSCHA~t·E 

AT P0NCHAT0LA• LOUISIANNA 
INJE CTION 5~.40 MILE~ 

PEC0VEPV RATIO OF TRAC~R 

TI,_.F TO CfNT.;.QJl) 
TIMf VA~lt.~•~f 
C0fFFICTE~T OF S~EW 

Tl"'f SINCE ORSEPVEO 
lNJFt:TION CONCENTRt. T IOt-J 
IN Hf)U;<S IN PPA 

8A,8b7 o.oo 
8Q.867 .5~ 

90.867 1,47 
91.8~7 2.63 
9?,8"7 3.75 
93,Ah7 5.31 
94.~fl7 6.42 
9~.8ft7 7.21 
9h,Bb1 7.29 
97,8f,7 6,76 
9A.8f,7 5.70 
99,867 4.76 

100.867 3.86 
101.8h7 3.00 
102.8b7 2.30 
103.867 1.73 
104,6~7 1.33 
10t;,867 .96 
10o,867 ,69 
107.£167 .52 
10~.867 .42 
109.8h7 ,36 
110.&"7 .34 
111.867 .2e 
112.~~7 .19 
113.Ah7 .o~ 

114,867 0,00 

242 

3R3.00 CFS 

.b96 
97~85 HQU~S 

17.89958 HPc;,.~Q. 

.83244 

DISCHARI.E 
CONSEPVATIVE ADJUSTED 

C.ONCENTRATIO:..i CONCENTRATION 
IN ppq IN PPA 
o.oo o.oo 

.83 2.62 
2.11 6.64 
3.11 11.85 
5.39 11,.92 
7.62 ?3.93 
9.22 ?R.93 

t0.3h 32.52 
10.47 32.88 
9.72 30.50 
8.19 25.72 
6.83 21.44 
5.54 17.39 
4.31 13.53 
3.31 10.39 
2.4~ 7.7~ 

1.91 5.99 
1.37 4.31 
.99 3.10 
.75 2.36 
.60 1.88 
.52 1.62 
.49 1.53 
.41 1.28 .za .81 
• 11 .34 

o.oo o.oo 



PfO RIVEQ 
AP~ll 7t 1971 
5 A.,. Pl. IN b c:; I T f t-~ U ~A F ~ 1 AT r; q AN 0 f C 0 i..J f • L 0 U I c:; I ANN A 
0I~Tl~(V FROM PUTNT OF INJECTI ON 3.57 Mllf 5 
PJVE~ OISCH~i..JGf ~130.00 CF S 

RfCnVF~Y RATIO Of TRACF R 
TtME ;o c:r~.rRoto 

TJ1.4f VA~IANCF 

COFFFIC:lfNT Of SKEw 

ry..-r 51NCE ORS[RVEO 
TNJffTJON CONC[NTQATTO~ 

IN HOUriS IN PPH 
2.250 o.oo 
2.37c:; 13.4~ 

2.500 21.41 
2.~2~ 20.96 
2.750 19.59 
2.H75 17.28 
3.000 14.77 
3.125 12.44 
3.2SO 10.1~ 

3.37'; 7.82 
1.500 5.7A 
3.6?5 4.b~ 

1.750 3.77 
3.A7S 3.12 
4.000 2.4h 
4.12~ 2.00 
4. 2 SO 1.52 
4.375 1. 2~ 
4.500 1.03 
4.~?.5 .8?. 
4.7~0 .b9 
4.A75 .62 
'\.000 .55 
'\.125 .4fl 
!:>.?.~0 • 3fl 
s.375 .29 
~.500 .21 
'\.f>25 .13 
5 .7 5 0 o.oo 
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.741 
3.01 ~Ol,R C. 

• 3 1 74 0 H P _; • <; Q • 

1.50699 

UJ<:;tHA ~ (if 

CON<;F.PVATIVE AOJ USTEO 
C 0 ·~ ,": E N T Q A T I 0 N CO"--Cf NTPATI ON 

T ~ PPFt lP-J PPA 

0 •· 00 o.oo 
lA.l~ 18.15 
2A.A8 ?A.8B 
28.27 2G.21 
26.42 ?A.42 
23.~1 23.31 
19.92 19.92 
16.77 16.77 
13.72 13.72 
1o.sc; 10.55 
7.80 7.AO 
1-,.31 6.31 
S.OA s.oA 
4.20 4.20 
3.32 3.32 
2.7 0 ?..70 
?.Ot' ?..01-, 
1.7~ 1.7?. 
1.3Q 1. 3Q 
1 • 1 1 1. 11 
.93 .~3 

.83 .R3 
• 71· .74 
.61 .61 
.51 .51 
.39 .39 
.28 .28 
.17 .17 

o. oo· o.oo 



Rff) ~1lVEP 

APRIL Tt }q7J 
~AMPLI~G SITE ~u~Bf~ 2 AT C0LFAX, LOUI~IAN~A 
f)J5TAfi4C.E FPOM ;>QJNT OF l ~JJFCriO"'l 47.0U t.4JLES 
RIVE~ OISCHA RG f 8~60.00 CFS 

RECOVF~Y PAT l 11 OF lRACE~ .740 
Tl"'f TO CfNTPOID 3it. 1 l HOURS 
TJJ.'f.. YA R. IANC:f 5.209?7 HRS.SO. 
COEFFICIENT OF Stc'Ew .80885 

OJ SCHAR(;£ 
TI~E SINCE OASf~VEO CON~fkVATIVE AOJUSTEO 
INJFCTJO~ CCJNCENTRATJON CONCENTRATION CONCENTRATION 
IN ... ou~s IN PPR IN PPFi IN PPP 

2A.7C,0 o.oo o.oo o.oo 
29.?':;-f) • 13 • 1 ~ .19 
29.7'i0 .31 .41 .44 
30.2~0 .ss .74 .79 
30.7SO 1.05 1.42 1.51 
31.2~0 1.7~ 2.3b 2.51 
31.7~0 2.56 ' 3.46 3.69 
32.250 3.33 4.50 4.79 
3?..150 3.76 5.09 5.42 
33.2':>0 4.00 5.41 5.76 
33.750 3.9fl 5.3cj 5.70 
34.2~0 3.57 4.81 5.14 
34.7~0 2.91 3.93 4.19 
35.250 2.31 3.21 3.42 
35.750 1.91 2.59 2.76 
36.250 1.55 2.09 2 .. 23 
3~.7~0 1.23 1.61 1.78 
37.2'SO .97 1.31 1.39 
37.7'-;() .76 1.02 1.09 
)H.?SO .59 .79 .As 
3A.7SO .48 .64 .69 
3Q.25 0 .39 .52 .56 
3Q.7SO .31 .42 .44 
40.?t;C .25 .34 .36 
40.7c;O .20 .27 .28 
41.250 .17 .22 .24 
41.7~0 .13 .18 .19 
42.250 .oA • 11 .12 
42.750 o.oo o.oo o.oo 
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REO RIVf~ 

APRIL 7t 1471 
~A~PLIN~ SIT E NU~RE~ 3 AT ALEXANO~ IA. LOUI~JA~NA 

OI~Tl ~CE F~ O ~ POINT OF INJECTION a2.5~ Mtlf~ 

R!VfR OI<;CHA~GE 5810.00 CF~ . 

P[((tVE ~v RATIO OF lRACER .695 
TI~E TO CfNTkOJO 61.25 .-. ou •~ ~ 

TJMf VA~IANCf 14 .. 74:>08 HP'->.~· 0• 

COfFFICIENT OF c,~t:w 1.2522 7 

QJc;(HAPt; E 
T!MF SI~CE OASERVEO CQNc;fOVA TIVE A()J US TE[) 
l~JF.:CTJON Cf)NCENTRAT!ON CCNCENTRATION CO~C E NT R ATION 

IN ~OUR<; IN PPR ~~ PPH IN P~'3 

~3.750 o.oo o.oo o.o o 
54.750 • 19 .27 .30 
5r=;.7c;o .Sf, .f:H .R8 
~6.7~0 1.16 1.67 1 • R 1 
C:,7.7~0 1.7~ 2.54 ?..75 
5R.750 2.21 3.19 3.4'i 
~9.7SO 2.49 3.58 3.A8 
60.750 2.26 3.2c:; J.C,?. 
61.750 1.87 2.69 2.92 
6?.7'>0 1.47 2.12 2.30 
6~.7')0 1 • 11 1. SQ 1.7?. 
64.750 .7~ 1.08 1. 17 
65.750 .51 .71 .79 
66.750 .38 ,55 .59 
67.7SO .30 .41 .47 
f..A.7~0 .2'> .3~ .3A 
ftQ.7~0 .20 .29 .32 
70.750 .1 b .23 .2c; 
71.750 .13 .1 q .20 
7?.7'3;,0 .10 .15 .16 
73.7'i0 .OA .1?. .13 
74.750 .06 .09 .10 
7S.750 .os .o~ .oA 
76.7'i0 .04 .06 .Of. 
77.750 .03 .04 .04 
7R. "/50 o.oo o.oo o.oo 



P[() RivER 
~PRIL 7. 1~71 
SAMPLIN G ~11 r NtJ~BFR 4 AT ST. Hwv. 115• MONCLA• LA. 
PJ5TA~JCf ;.-u o,.. ~OINT or: IN~fCTION 12o.oo MJLf<; 
RJVfR DISCHA~~E AAlO.OO CFS 

PEC0VEJ.)V RATIO l)f TRACER ,587 
TI,._f TO CE~TJ.J0.iJ 94.21 HOUR<; 

TI~F VA~ IA C!: 20.90321 HRS.~Q. 

COEFFICIENT OF S~E~ .78550 

Di<;C.HA~G£ 

TIME 5INCE OBSERVED CONSERVATIVE ADJUSTED 
I NJF. C T I Ofll CONC~NTRATION CONCENTRATION C0NCF:NTRATION 

IN HOUR<; IN PPA IN PP~ IN PPR 
84,750 o.oo o.oo ' o.tv 
Ac;.7c;O .14 .21 • 2 ~: 

8~.750 .31 .52 .s? 
A7.7SO .57 .97 1.05 
,:H~. 750 .84 1. 43 1.55 
89.7';0 1.08 1.83 1.9A 
90.7'10 1.31 2.23 2,.42 
91.7~0 1.4h 2.4Q ?.10 

92.75() l.C::,O 2.56 2.11 
9].7~() 1.44 2.4S 2.66 
94.7SO 1.27 2.16 2.34 
9C,.750 1. 1 0 1.87 2.03 
9f-.7C,() .93 1.59 1.73 
97.7SO .75 1.2A 1.39 
9~.750 .58 .9Q 1.07 
99.75{') .44 .1t-. .82 
100.7~0 .34 .sA .63 
101.7'i0 .28 .47 .51 
102.7'>0 .21 .40 .43 
103.750 • 19 .32 .35 
104.750 • 15 .26 .28 
10~.750 .13 .21 .23 
106.75() .09 .16 , 17 

107.750 .06 .11 .12 
108.750 .06 .10 .10 
109.750 .03 .Of) .ob 
110.7';0 .02 .04 .04 
111.75u .oo .oo .oo 
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PE O RIV f R 
A P R I L 1 4 • 1 Q ., 1 
SA~PLING S ITf N U ~ ~ FR 1 
OI~TA ~C E FR 8 M POI NT OF 
RI\I EG- OI ~ CHA'-?t;E 

AT s ~ P£ V EP O ~T . LOUI S JA NNA 
IN ~EC TJ O N ~. 00 ~ l l f ~ 

4 Q3 G.O ll C f ~ 

REC OVERY RATJ () OF TRACER l.? GJ 
TI~E TO CENT~Q ID 4. 2 3 HOUP 
T JMF VAPIANCf 1.21953 ._. R::) . c; (). 
COFFFI C IENT OF Sto:EW 1.81229 

D I <; ( t i ~ P G E 

TJMf SINCf O~SERVEf' CO-.h FPV ATtVE A(>.JUS TEO 
JNJFCTION CONCE~T R t.TIO ~ CONCENIQATI ON CO~tCf N T~ t T I C'\1 
IN HnUPS IN PPB IN PPR J ~J pp~ 

7..917 o.oo o.oo o. oo 
3.167 20.37 16.9 '3 l t1 .9 3 
3. 4 17 20.7Q 17.2A 17. 2 A 
3.6~7 17.39 14.4(, 14. 46 
3.Q17 14.41 11.98 1 1. <1 ~ 

4.1h7 11.54 9.~9 9.~9 

4.417 9.50 7.9() 7.9 0 
4.61,7 7.82 6.51 1, .51 
4.~17 6.31 5.25 5.25 
':\.167 4.9J 4.10 4.10 
5.417 3 .80 3.1~ 1.1 6 
5.667 2.80 2.32 2. 3 2 
5.~17 1.98 1.65 1.6'; 
b.l ~ 7 1.45 1 .20 1.20 
~.417 1. 25 1.04 1.04 
6.6h7 1.03 .86 .86 
6.917 .91 .76 .76 
7. 1 ~7 .76 .64 .64 
7.417 .6A .56 .56 
7.667 . s 6 .47 .47 
7.917 .~s .46 ... 6 
A.ln 7 .45 .37 .37 
R.417 .36 .30 .10 
8.667 .32 .26 .26 
8.917 .29 .25 .25 
Q. l h7 .22 • 19 • 19 
Q.417 . ·1 q • 16 • 1 (; 
Q.6 6 7 .14 • 12 .12 
9.917 O.LO o.oo o.oo 

~47 



QED RIV F. Q 
~PRTL 14, J Q71 
SA~PLING SJ \ £ ~U~BE~ 7 AT LACHUT E • LOUl S !ANNA 
0 I ~ 1 A N C E FP 0 M P 0 I NT 0 F 1 N J E C T I 0 N 3 c. • 0 0 ~ ! L E 5 
~IVfR O ISC~4R G f 4Q30.00 CfS 

RECO'i ~H Y R&Ttfl or TRACE R ,A05 
TtJo(f TO C E'*T~ O TD 34. 0.9 HOU PS 
Tlt-~F VAQ TA f. E 1'>.79528 HPS. SO. 
COfFF"lCl ENT uF S~EW 1.68504 

OJC)CHAQf;E 
TIM E S I N..':E OBSE~Vf.D CON<;fRV~TIVF. "Af>JUSTED 
INJECTION CONCENTRATION CONCENTRATION CONCENT~ATION 

IN HOUP<; IN PPR TN pp~ IN PPR 

27.417 o.oo o.oo o.oo 
2~.417 .40 .so .so 
29.41 ·r 1.27 1.58 l.5~ 

3 0 ,417 2.21 2.74 2.74 
31.417 3.03 3.77 3.77 
32.417 3.16 3.93 3.93 
3 :l .417 2.79 3.47 3.47 
34.4 1 7 2.21 2.82 2.82 
3 5 ,417 1.77 2.19 2.19 
36,4)7 1.32 1.64 1.64 
37.c.17 .90 1. 12 1.12 
38,417 .61 .75 .75 
39.417 .45 .s~ .56 
4 0,417 ,36 .44 .44 
41,417 .26 .32 .32 
42.417 • 19 . 2 4 .24 
43,417 • 16 • 19 .19 
44,4}7 .13 

. .16 .16 
4c:;,c.}7 • 11 .14 .14 . 
4h,4}7 .10 .13 .13 
47,417 .09 .12 .12 
4A,417 .oA . 1 0 .10 
49.417 .06 .oA .oe 
50.417 .Of, .uA .oA 
51 ... 17 .os .o~ .06 
5 2 .417 .03 .04 .04 
5 3 ,'+17 .03 .03 .03 
54,'+17 o.oo o.oo o.oo 
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~ED R!VfR 
APRlL . 14• }Q7} 

. SAMPLING SITE N l J..,.tjE~ 3 
DI~TA~CE fROM POtNT OF 
Rl\/fJ:( O!SCHA~r;E 

AT COU~HATTA• LOUIS!ANNA 
IN~ECTION 64,00 MILE' 

f-1030,00 rFS 

RECOVERY PATIO Of TRACE~ ,A54 
TI,..f TO CENTROID 54.0A HOUQC 

TJMF 11 AR I ANCf 21.61306 HPS.so. 
COffF'JCIENT OF SKEW 1.394)') 

DISCHAPGE 
Tit-eE SJ~C!=" OBSER'II£0 CON~ERVATIVE A DJ.U<; T E 0 
I N J F.: c T J ·- ' I ~ CONCENTRATIGN CONCEP-JTRATION CONCENTPATION 
IN HOURS IN PPR l~ PP~ J~ PPR 

46,917 • o.oo o.~~ o.oo 
47,917 ,64 • 5 ,q1 
4A,917 1.21 ),42 1.74 
49,917 1.71> 2.0il 2.c;,2 
50.917 2.21 2.61l 3.2') 
51.'H7 2.51 3.01 3.~A 

52.917 2.32 2.71 3.32 
53.917 1.69 1. 9A 2.42 
54~917 1.27 1.4Q 1.8~ 

55.917 .99 1.1h 1.42 
Sf,.917 .77 .90 1.10 
57.917 .60 .70 .d6 
58.917 .49 .57 .70 
59.917 .41 .4A .59 
60.917 .3f> .4~ .~l 

61.917 .30 .35 .43 
62.917 .25 .30 .36 
63.~17 .21 .25 .30 
64.~17 .18 .21 .26 
6c;.~}7 .1 s .1A .22 
h£,.917 .ll .15 .1 q 
67.~17 • 11 .ll .1 h 
,~.917 .10 .12 .14 
69.917 .07 .OQ • 11 
70.917 .Of> .07 .oa 
7l.'H7 .O"- .os .06 
72.917 .03 .03 .04 
73.917 o.oo o.oo o.oo 
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Rf.~ RTVFP 
AP~Il }4• }Q7} 
SA~PLJNG SITf ~UMrif~ 4 AT r,~ANO FCO~f• LnUJ~rANNA 
OISTANCE fP 0 M POINT OF l~J~CTION 99.~) MILE~ 
RIVFU OISCHA HGE 6S30.C~ CFS 

PECOvfRY RATJ0 OF T~ACE~ 

TIMJ: TO CENT~OJO 

TJ~F VARIANCE 
COEFFlCTENT OF S~E~ 

TI~E SINCE OBSERVE.O 
INJFClTON CONCENTPATION 
IN ~OUR~ IN PP'1 

78.917 o.oo 
79.'il7 • 13 
80.'117 .2Q 
81.-117 .so 
A2.Q17 .7, 
~3.917 1.03 
84 .. 9}7 1. 2<i 
8C,.~}7 1.42 
Bb.tl11 1.4Q 
67.917 1 .. 50 
AP.9)7 1. 4 2 
A9.Ql7 1.27 
90.917 1.05 
91.917 .84 
92.917 .bA 
93.417 .52 
q4.Q)7 .41 
9C..917 .32 Q,. en 7 .24 
91.417 • 1 A 
98.917 • 1 3 
99.917 .10 

100.91"! .09 
101.~1 ·r .oR 
10?.917 • 0~ 
103.~}7 .04 
104.<~17 .oc 
10S.t117 o.oo 

_so 

I 

.. 
I 

• 7 .' ~ 
aa.t,J .,.nu~c; 

2o.1~525 H~s.sa. 
.1oqt>~ 

DISCHARGE 
CONC)fP\1..\ T '\IE AOJUSTEO 

:: ~ · · .C i:: NTP~ -r ION CO~CF.:NTPATtON 

IN PP~ IN PPA 
o.oo o.oo 

.1fl .22 

.3~ .so 

.b4 .as 

.9q 1.31 
1.34 1.78 
1.67 2.21 
1.84 2.'+4 
1.93 2.56 
1. 94 2.57 
1.84 ?..43 
1.64 2.17 
1.3~ 1.7G 
l.OCi 1.44 

.AA 1.16 

.bA .90 

.53 .7!: 

.41 .~~ 

.31 • .t, 1 

.24 .31 
• 16 • 21 • 
• 13 .18 
.12 .16 
~to • 13 
.os .Jo 
.os .07 
.03 .03 

o.oo o.oo 



PEO RtVfR 
MA~C~ 13• )Q72 
~AMPLl~G SITE NUMAf~ AT SH~EVEPO~T. LOUI~IA~NA 
OI~TA~CF FPn~ ~OINT OF INJECTION 5 .00 MILE~ 
Rl\lf.~ 015Ct-'A~I;[ A620.00 Cf . 

RECOVERY ~ATIO OF TRACER 1. 342 
TIMF TO CE~T~CID 5.6 1 HOURS 

Tlf.iE. VAQJANCE 1.07378 ~Rs.~r.~. 

COEFFICIENT OF St<fW .· l.449AO 

OJSCHA~\,E 

TI.,_.F SINCE ORSERVEO CQNc:;ER :' A.fiVE. AO.JUc:;T[O 
INJECTION CONCENTPATTO~ CONCENT tf ~TION CONCfNTPATIO~ 

IN HOURS IN PPA IN p ~ .q I~ PPR 
4.084 o.oo J. OG. o.oo 
4.314 z.so 1. 86 l.A~ 

4.SA4 15.5h 11.60 11.60 
4.8l4 22.30 16.6) 16.61 
5.084 1q.59 14 .60. 14.60 
':>.334 16.51 12.:ll 12.31 
5.5f\4 13.8') 10.32 10.3? 
5.A34 11.32 s:;. ~ 3 A.43 
~.084 c;·.1 0 t,,7d 6.78 
~.334 7.07 5.27 5.27 
ft.S84 5.67 4,2') 4.23 
ft.A34 4.58 ~. l, ; . 3.41 
7.084 3.67 £t.7] 2.7J 
7.334 2.97 2 • . ?? ?..22 
7.584 2.31 1 • 7 ~ 1.7? 
7.834 1.83 1.3~ 1. 36 
8.0A4 1.38 1.03 1.01 
P.334 1. 1 0 .82 .82 
A.5~4 .as .61 .63 
A,A~4 .64 .4A .4A 
Q.OH4 .4A .35 .35 
Q.314 .37 .27 .27 
Q.SH4 .30 .23 .23 
Q.~34 .25 • 19 • 19 

lO.OA4 .20 .15 .15 
10.334 .13 • J 0 ,}0 
10.')R4 .10 .07 .07 
10,~34 .06 .04 .04 
1l • .lR4 o.oo o.oo o.oo 

2 ~1 
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R£0 PTVFR 
MA~(,.~ }1e }Q72 
~A"'PLI"-G SITf ~tJ,...~f~ 2 AT LACHUTf, LOUT<;It'~~NA 
0I~TA~(f F~0M POINT OF INJfCTIO~ 34.00 ~ILfS 
P I V f k 0 I S C H A~<) E. ~ 6 2 0 • 0 0 C f S 

RECOVfRY ~ATJO OF T~ACE~ 

TI~~'f TO CfNT~OIO 
TI._.f VARIANCE 
COffFICIENT OF S~Ew 

TI~E SINCE 03SERVEO 
tNJfCTION COr~CENTRAT l ON 
t~ HQlJPS IN PPH 
2d.5~4 o.oo 
ZQ.0~4 .07 
2Q.5~4 .32 
30.0H4 .64 
3r, • 5A4 1.07 
3l.OA4 1.7'5 
31.5fi.:. 2.13 
32.0A4 3.57 
37.5A4 4.04 
33.0A4 4.40 
33.5A4 4.54 
34.oe• 4.41 
34.5A4 4.05 
3S.OA4 3.67 
35.~~4 3.25 
36.0R4 2.81 
'3f>. 5R4 2.38 
37.oR.:. 1. 98 
37.5A4 1.5Q 
3~.084 1.34 
3A.5~4 1 • 1 1 
39.0H4 .94 
39.5A4 .7Q 
40.084 .67 
40.5A4 .56 
4l.OA4 .4A 
41.5A4 .41 
42.0~4 .36 
42.584 .31 
4-.o~• .27· 
43.5A4 .22 
44.084 .19 
44.58~ .17 
45.084 .lc:; 
4c;.SR4 • 1 3 
4f....OA4 • 12 
4"•5A4 .10 
47.0R4 .09 
4 T. SR4 .OA 
4,...0A4 .07 
4F1.5A4 .06 

252 . 

1.040 
35.04 ~OLI~S 

10.61478 H~s.sa. 
1.35594 

DISCHARGE 
CONSERVATivE ADJUSTED 

CONCENTRATION CONCENTPATION 
IN PPR IN PPB 
o.oo o.oo 

.07 . • 07 

.31 .31 

.61 .61 
1.03 1.03 
1.6R 1.bR 
2.62 2.62 
3.43 3.43 
3.88 3.S8 
4.21 4.23 
4.36 4.36 
4.24 4.24 
3.8Q 3.89 
3.53 3.53 
3.13 3.13 
2.70 2.70 
2.2Q · 2.29 
1.90 1.90 
1.53 1.53 
1.29 1.29 
1.01> 1.0~ 

.91 .91 

.76 .76 

.64 .64 

.54 .54 .4, .46 

.40 .40 

.35 .35 

.~o .30 

.26 .21:> 

.21 .21 

.19 • 19 

.17 .17 
• 15 • 1 c; 
.12 .12 · 
• 11 • 11 
.10 .10 
.OQ .09 
.OR .os 
.07 .07 
.Oh .06 



~ED QJVER 

OJ5CHAR(;[ 
Ttt.tF SJNCF OASER"EO CON<;~~V~TJVE ~DJUc;TEO 

!~JEC'rtON CONCf',TRATION CONCENTRATION CONC£NTPATI O~ 

4Q.Of!4 .. 05 .oc; .os 
49.5A~ .04 .04 .04 
50.0~4 .03 .02 .02 
50.584 .02 .o? .02 
51.084 .o1 .01 .01 
5l.c;84 v.oo o.oo o.oo 

253 



REO QJVED 
._.APC~ 1l• 1Q7? 
~AM Pt iNG SIT E ~ Jp.cg[ q 1 AT COUS Y.ATTA, L O LJI S IA~~NA 
OtSTA~CE F~ 0 ,.. POINT OF IN,JE CTION 64.00 utLES 
RIVf ~ ~~~CHAk G f 8300.0 0 Cf S 

DECOV [ RY ~AT( ~ OF TRACFP 
TJMf TO CENT4 0 l0 
TIMF VAt.JIANCt 
COEFFICIEN T OF SKE~ 

TI ... E S INCf 08SE.~VED 

T._,JfCTl0N CONCENTPATJQN 
IN HQUP<; IN PPA 
4~.Q17 o.oo 
49.417 .20 
49.9)7 .46 
sn ... 11 .7,., 
sn.917 1.07 
'""1.417 1.31 
51.917 1.54 
52.417 1.7<; 
52.~17 2.07 
C.1.4)7 · 2.32 
53.'117 2.57 
54.417 2.63 
54. en 7 2.52 
55.417 2.31-, 
sc;.917 2.21 
c:,~.417 2.02 
~6.9)7 1. 85 
57.417 1.10 
57.Q17 1.52 
SR.4)7 1.34 
~~.Ql7 1.19 
59.417 1 • 0 1 
SQ.917 .82 
(,().4}7 .6q 
f>0.917 .sa 
~1.417 .so 
~1.917 .42 
62.417 .36 
h?.917 .30 
6~.417 .2'> 
63.917 .23 
6 4,4)7 .lA 
h4. en 7 .lf-1 
6 5 .417 .14 
65 .9)7 • 11 
6,.,.417 .10 
f,f-.. 9 17 .OQ 
67.417 .o1 
67.917 .07 
6 A.417 .Ob 
f>A.~l7 .o 

254 

.924 
55.A6 t4(} LJ fJ:; 

12.9Q C58 1-iDS. SQ. 
.=l63~1 

01 SCHA'-'GE 
CONSfRV-\TIVf ADJUSTED 

CONCENTRA TION CONCENTRATION 
IN PP~ IN PPR 
0. 0 0 ~ - o.oo 

.22 . .27 

.49 .62 

.82 1.03 
1.11, 1.45 
1. 4? 1.77 
1.6~ 2.0A 
1.93 2.42 
?.24 z.~o 

2.51 3.15 
2.7A J.4CJ 
2.84 3.56 
2.73 3.42 
2.5c; 3.20 
2.39 2.9q 
2.1A 2.74 
2.00 2.51 
1.83 2.30 
1. 64 2.06 
1.4C:, 1.82 
1.28 1.61 
1. 1 0 1.37 
.R~ 1. 1 1 
.74 .93 
.63 .79 
.54 .67 .-s .5? 
.39 .4A 
.32 .40 
.21 .34 
.24 .31 
.20 .25 
.lA .22 
.15 .19 
• 12 .15 
• 11 .13 
.oq .12 
.07 .09 
.01 .09 
.06 .oe 
.-o~> .01 

, ·' / 



TI~E SINCE 
lNJfCTJON 

f,q.4)7 
6Q.9}7 
70.417 
7().4}7 
71.417 
71.Ql7 

O~SE~vE.n 

CONCE~TRATION 

.os 

.04 

.04 

.02 

.02 
o.oo 

255 

CON<;r:RVAT!V[ 
CONCE.NTRATICN 

.oc; 

.04 

.04 

.02 

.o? 
o.oo 

0 I ~. CHARGE 

AOJLJ STEn 
CONC"F.NTR4Tl(· ~ 

.01 

.05 

.05 

.03 

.03 
o.oo 



Rf() P[VfR 
fJAQ(H 13• }Q7? 
SAM P L I N G S I l [ ~I J ~ ~ E R 4 A T G Q A t~ [; [ C fJ ~H • . l () U I ~ ! ANN A 
OI~TANCF" FRnM POINT or:- INJf CTL ·J 9CJ. OO wJLE S 
R:VEP Ol ~ CHA~ GE HA90. 0 0 C f~ 

Of(()Vfi-1V ~ATI G Uf TkACE R .847 
TIMf TO CEN T~ OID A7.49 ~ OIJ P S 

T I MF VAOJA~rC E 24.A9523 rl ... ~ . sv. 

COEFFICIENT OF SKE.• ~~Q954 

OISC t1 A ~GE 

TJt..!f 5TNCf OASE~V£0 CONS[ R\14 T I \'E AOJU<; I £() 
I"JJFr.T!ON CQP-JCENTRA T !ON CONC ENTPATION . CONCF.NTRAT IO tJ 

I~ HOLJR<; IN PPR I 'J Pr'ti IN PPR 
77.~17 o.oo o.oo o.oo 
78.Ql7 .21 .24 .33 
7Q.917 .42 •• q .66 
AO.~l7 .6$\ .so 1.07 
~l.ql7 .94 1. 1 1 1.49 
82.Y17 1. 21 ~.4? 1&91 
83.'117 1.47 1.74 2.34 
84.917 1.6') 1 • 9 t, 2.~3 

sc;.917 1.65 1.9~ 2.61 
~f-.917 1.4A 1.7'> 2.35 
A7.917 1.30 1.5'3 2.05 
Aq.9}7 1. 12 1.32 1.1~ 

89.917 .94 1 • 1 ) 1.49 
90.917 .75 .8Q 1.20 
91.917 .60 • 71 .95 
92.917 .49 .5~ .78 
93.917 .40 .47 .63 
94.917 .32 .38 .51 
9'>.917 .26 &31 .42 
96.917 .22 .2~ .36 
97.917 .20 .23 4! Jl 
9~.917 • 1 7 .20 .27 
9Q.9}7 .15 .18 .24 

100.417 • 12 .1'> .20 
101,917 .10 .12 • l f, 

10?..<117 .08 .09 • 12 
101.917 .')5 .06 .oa 
104.917 . OJ .03 .04 
}0').Q}7 o.oo o.oo o.oo 
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RED ~TVF~ 

JIJ~f 12· }Q72 
SA~PLI~ G S JTf NUM8f~ 1 AT GRAN O E CO ~E • LOU I ST ANN A 
f" I S T A ~ 4 C f F ~ 0,.. P 0 I ~ T 0 f I N J F C T 1 0 ~. 7 • 5 n lro4 I L F " 
PJVfP ni SC ~~ PG E }H OO.Ou CF S 

P f C 0 V E JJ Y R A T I 0 (J F T P A C f R 

TJ~f T0 CENT~OID 
lJ'"'F' VAPJAN CE 
COE~FIClE."-T 0~ <;f(f.W 

TJME <;JNCf 
INJECTION 
IN ... OUPS 

OASlRVfD 
CONCENTRATION 

~.2c;o 

6.3'7'i 
6.~00 
1-.6?5 
6.75C 
6.875 
7.000 
7.125 
7.2~0 

7.37C:.. 
7.C:.O'l 
7.~2C:. 

7.750 
7. fHr; 
A.OOO 
r..l2C:.. 
~.251) 

~.37C:. 

8.500 
&(.1,2C:. 
8.7SO 
A.R7C) 
9.000 
Q.}?c; 
q.2~0 

Q.J7C\ 
Q.C)Ofl 
Q.,25 
Q.7C:.O 
Q.J.Pt; 

10.00'> 
l0.12C.. 
10.2':>0 
1n.37S 
10.500 
ln. &?c; 
10.7t,O 
10.~7c:; 

11.00'> 
11 • 12C::, 
11. 2t;O 

11 • .175 
11 • c:;o ll 
1J.f,? C:. 

IN PPH 
o.oo 
1.32 
5.73 

12.6'> 
20.44 
25.85 
26.65 
25.27 
22.89 
20.~1 

17.94 
15.74 
13.89 
12.35 
10.77 
9.53 
8.33 
7.50 
6.74 
6. 11 
5.61 
5.1A 
4.76 
4.40 
4.06 
3.69 
3.40 
3.07 
2.83 
2.65 
2.42 
2.1 ... 
1. 97 
1.7#i 
1.64 
1.40 
1.23 
1.03 

.A6 

.74 

.55 

.33 
• 1 ~ 

0. \"1 0 

_5 7 

.A~8 

7.76 H (J•J RC:, 

1.02555 1-i~s.so. 
1.23?.78 

CONSERVATIVE 
C0NC£NTRATJOIIJ 

~~ pp,.. 
o.oo 
1.~ 
6.60 
14.5~ 

23.55 
29.7A 
30.70 
?9.11 
2h.37 
?.3.63 
20.67 
1A.13 
16.00 
14.23 
12.40 
10.9~ 

9.5<1 
A.64 
7.76 
7.04 
6 ... , 
c:;.9~ 

5.4~ 

5.07 
4.68 
4.25 
3.92 
3.5 .. 
3 .26 
3. ~ c:; 

2.7A 
2.!:>0 
2.21 
2 .0S 
l.tiq 
1.61 
1.42 
1 • 1 ~ 
1.00 

.Ac:; 

.64 

.3A 

.lA 
o.oo 

015CHAPGE 
ADJUSTED 

CONCFNTPATION 
IN PP~ 
o.oo 
1.52 
1).60 
14.5~ 

23.~5 

29.76 
30.70 
29.11 
2,.37 
23.~3 

20.67 
1A.13 
16.00 
)4.23 
12.40 
l0.9A 
9.59 
A.64 
1.1~ 

7.04 
6.46 
5.96 
5.4A 
c:...o1 
4.68 
4.25 
3.92 
3.54 
3.26 
3.05 
2.78 
2.50 
2.27 
2.05 
l.8q 
1.61 
1.42 
1.lq 
1.00 
.e5 
.64 

.38 
• 18 

o.oo 



P~D RIVER 
JlJNF 1?• }q7?. 
SAMDLlt~r, Silf NIJ,...Hf4 2 AT C0Lc-A.x. LOUISIANNA 
OI~TArJCE FROM ~OI~T OF INJECTlO~ Sl.OO MJLE~ 
RJVEh lliSC~!~(,£ 4000.00 CF'$ 

PECO'Vf~Y PATin OF TRACE~ 
Tit.'F TO CfNT.-~ojO 
TtMf vAR!AN(t 
CQfFFJCif~T OF S~Ew 

.7S8 
45.77 HnURS 

8.95')70 ~v.S.SQ. 

1.03594 

.. 

DJSCHAPGE 
TIMf sy~:cE: ORSf~VEO CO'.;<)fRVATlVf AOJU«;TEO 

INJECTION C0N(f~TRAT10N CONCfNTQATION CONCE~TRATIO~ 

1N rlOU~c; IN PPA IN ppq IN '-'~A 

40.000 o.oo o.oo o.oo 
40.'l00 .sq .78 .82 
4t.oon 1 • ! 1 ·1.46 1.54 
4}.C)0() 1.72 2.27 2.39 
4?.000 2.3S ·3. 10 3.26 
42.'l00 :'l.10 4.0Q 4.30 
43.000 3.84 '>.06 5.33 
43.500 4.67 6.16 6.49 
44.00(1 5.15 6.79 7.15 
44.c;oo 5.39 7.11 7.4~ 

~5.ooo 5.51 1.21 7.65 
45.500 5.24 6.ql 7.28 
46.000 4.56 6.01 6.3~ 

4~.500 4.03 5.32 5.60 
47.000 3.4A 4.59 4.84 
47.500 2.89 3.Al 4.) 1 
4H.OOG 2.40 3.16 3.33 ' 
48.500 1.97 2 .. 60 2.13 
49.('00 1.62 2.14 2.25 
49.500 1.37 1.81 1.90 
~o.ooo 1.14 1.51 1.59 
~o.c;oo .96 1.27 1.34 
51.000 .7Q 1.04 1.10 
st.c;oo .66 . .87 .91 
5?.000 .54 .71 .75 
5?.500 .45 .5Q .62 
51.001) .3A .so .53 
53.500 .30 .40 .42 
54.000 .21 .3S .37 
54.500 .23 .31 .32 
sc...ooo .20 .26 .28 
sc;.c;oo .16 .22 .23 
5~.000 .11) .21 .22 
56.500 .13 .17 .18 
~7.001) .10 .13 .14 
57.~00 .09 .11 .12 
58.000 .06 .oe ·.os 
Sli.SOO .os .06 .07 
59.000 . o.oo o.oo o.oo 
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REO RIVER 
JUNF 12• 1972 
SAM~L p;r, SITE NUMRER 3 AT ~LEXANOE~ .. L0Ul S IANN6 
f)J~fA ~JCf FROM POINT OF INJECTION A6.SO ~JLf 5 
RIVEP OfS(HA~GE 4POO.OO CFS 

RECOVEPV R~TIO OF TRACEk 
TJ~E TO CfNT~OJ[J 

Tt,_.F. V~RIANCf 

COEF~ICIE~T OF S~Ew 

TI"'E SINCE ORSEQVED 
INJECT JON CO~CENTRATJOtJ 

I" HOURS IN PPA 
72.SO() o.oo 
73.167 .06 
7 3 • A 3 ~i .18 
74.500 .36 
7~.167 .61 
7t;,833 .99 
76.500 1. 41 
77.167 1.85 
77.A3l 2.23 
78.~00 2.45 
]Q,}/:,7 2.58 
7Q.~33 2.58 
en.sou 2.4~ 

81.1~7 2.21i 
8l.A33 2,09 
Eil:,SOf) 1.89 
83.1~7 1.6q 
83.M33 1.50 
A~t.')OO 1.30 
A'>.l67 1. 1 0 
A5.~31 .91 
6h.SOO .7'> 
A7.11,7 .64 
87.0j31 .54 
~Ji.-300 .45 
89.}1-,~ .36 
A9.~13 .30 
90.500 .24 
9l.l~b • 19 
91.833 • 1 ~ 
Q7.500 .13 
93.1#-~ .09 
91.~~3 .oe 
94,")0(} .06 
QC\.1~6 .os 
9C..A31 .03 
9h.S00 .01 
97.l~f- o.oo 

259 

.621 
81.30 ~() R <; 

15.58843 ~~s.sa. 
.74985 

OtC:.C~A~GF. 

CONSERVATIVE AOJU<;T[Q 
CONCENTRATION CONCfNTRA'TlON 

T~ PP~ IN ppp 

o.oo u. 0, 
.1!) l ., . '-

.29 .36 

.SA .74 

.9~ 1.24 
1.60 2.02 
2.21 2.87 
2.9A ].77 
3.60 4.54 
3.9~ ~.oo 

4.1~ ').26 
4.16 5.25 
:).Q~ s.oo 
3.b7 4.64 
3.36 4.2S 
3.04 J.A4 
2.12 3.43 
2.41 3.05 
2.0~ 2.6C, 
1.?7 2.24 
1.47 1.86 
1. 22 1.55 
1.04 1.31 

,87 1 • 1 1 
.12 .91 
.5R .74 
,4q .61 
,39 .49 
.31 .39 
.24 .31 
.20 .26 
• 1 c, .19 
.12 • 15 
.10 • 1 3 
.o~ .10 
.os .06 
.02 .02 

o.oo o.oo 



Q[O RJVF.:R 
JIJP-.;F l 2 • . 1 9 7? 
SAMPI.l"-iG ~ITf NU~qf~ 4 AT ST. HWY. 
OI~TA NC E Ff.l0!>4 POINT OF JNJ f ~TlO~J 
QJVEP OJ~C.-.APGF. 

QECOVE~-<Y f(ATJ') OF f~ACf~ 
TJt.~f TO CfNTI-lOID 
TJMf Vfl'.J{AN(f. 
COE~FICitNT OF S~tw 

TI~E c;yNCl: 
IN..JECTION 
IN t--()LJRS 

114.')00 
11c;.1A7 
115.R33 
11~.')00 

117.1~7 
ll7.q13 
11A • .,OO 
llQ.lf-7 
1)Q.~33 

120.500 
121.1~7 
121.~33 
1?2.';00 
123.167 
123.A33 
12•.500 
}2c;.)67 
125.833 
12~.c;oo 

127.167 
1?7.H31 
l?.R.'-)00 
l?Q.1f-7 
12~.P.11 
130.~00 

1 3 1 • 16~ 
13l.k31 
132.500 
133.l~f) 

133.'133 
134.500 
13 C:, .lt:-6 
13".~33 
lJt-.,500 
137.1~~ 

137.fi33 
13P. ~ OO 
)3Q.l~6 

OASE-~VEO 

CONCENTRATlOt-.J 
IN PPH 
o.oo 

.17 

.35 

.sz 

.bQ 

.87 
1.05 
1.24 
1. 41 
1.sq 
1. 71 
1.77 
1.76 
1.71 
1.63 
1.CJ3 
1.40 
1.2'3 
1.13 

.99 

.63 

.71 

.60 

.52 

.45 

.39 

.34 

.29 

.25 

.21 

.17 

.14 

.12 

.09 

.06 

.04 

.oz 
o.oo 
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11~ AT MQNCLAt LA. 
12~.00 MILES 

58RO.OO CFS 

.616 
123.69 HOURS 

1 Q fO B 4 3 3 2 •t ~ 5 • S 0 • 
.58207 

CO"~SERVA T I VE 
CONCEt..;TRATION 

lN PP'i 
o.ou 
.zq ~ -
.57 
.84 

1. 13 
1.41 
1.71 
2.02 
2.2'J 
2.58 
2.77 
2.H7 
2.8o 
2.78 
2.65 
2.49 
2.2~ 
2.07 
1.84 
1.60 
1 • . 35 
1.15 
.98 
.85 
.73 
.63 
.55 
.47 
.4t) 
.35 
.2q 
.23 
.19 
.14 
.10 
.06 
.03 

o.oo 

OlSCHAPGE 
ADJUSTED 

CONCENTRATION 
IN PPt3 
o.oo 

.43 

.89 
1.30 
1.74 
2.18 
2.65 
3.12 
3.53 
3.99 
4.?.9 
4.44 
4.43 
4.)0 
4.10 
3.85 
3.52 
3.20 
2.85 
2.48 
2.09 
1.78 
1.51 
1.32 
1.13 

.97 

.85 

.73 

.62 

.54 

••• 
.36 
.29 
.22 
.16 
.10 
.os 

o.oo 



SA A I ~J E Q I 'J f P 

Sf.PT[UR~ p q. 1 Qf-,9 
SAMPLING SITE NU~~ER 
OTSTA~Cf r~OM ~0INT Of 
RIVf.~ OISCHA'-<~E 

AT 4.Q ~TLE~ AELOW TOtED~ RENO 
INJECTION 4.90 ;.q; E<:; 

PECOV~PV ~ATI0 OF T~6CER 

TJMf TO C_ENTh>OID 
TJ~F VAOIANCf 
COEFFICIENT OF S~lW 

TJMf STNCE ORSf~VEO 

I~JECTTON CONCENTRATION 
IN HOU~~ IN pp~ 

2.0A1 o.oo 
?.3~3 4.29 
z.c,~j 10.44 
?.tt33 q.~3 

3.083 5.65 
3.313 l.H6 
3.5~) .87 
3.833 .40 
4.0A3 .20 
4.333 .09 
4.SQJ .04 
4.t11l o.oo 
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4500.00 CF~ 

.8?1 
?.81 hOURS 

.12?07 HHS.Sft~. 
1.15066 

I) I 5CMA~!;[ 
CO~SfRVATIVE AOJUSTf.f'> 

C () N C f NT P A T I 0 ~! COIIICf~TQAllO~ 

IN PP~ IN PP~ 

o.oo o.oo 
5.23 c;.?.3 

12.72 12.72 
11.25 11.25 

6.HA "·~ti 
2.26 ?.26 
1.0~ 1.06 

.4'3 .4'3 

.24 .24 
• 1 0 .10 
.05 .05 

o.oo o.oo 



<:;ARP·• f O!Vf:.J 
~[Plf'-4fH:~ 9. \QhQ 

c; A~ P L 1 ~ c:. ~ J 1 E \J Li .,_. 8 t ...( ? AT f UP I<' F V J l l E • T EX A c; 
OTST.V.JC[ F~tH ~ ,.J()}t4T or JNJE CT IO~ 

PIVEP OISCHAF-bt: 

Pf(OV£!JY ~ATIO Of- THA(fJ.( 
T J..., F T 0 rENT -~ 0 I 0 
TI,_.E VARIANCE 
C0EFFJCI[Nl Gf S~E~ 

T JMF 5! .... r:f 0'1t;EPVEO 
JNJfCTJON CONC[NT~AliON 

IN HniJQS IN PPf1 

5,333 o.oo 
C,,581 ,06 
c;..~33 .13 
~.Of'] ,67 
~.331 1. 53 
~.5~3 ... 39 
~.A33 b.22 
7,081 6,07 
7.333 4,24 
7.5~3 2.75 
7.~33 1,67 
~.OA3 ,94 
~.333 .4t~ 
A,')A3 .24 
A,A31 • lll 
9,0A3 .14 
Q,333 • 1 l 
Q.'-l~) ,09 
9,b33 • 0 7. 

10,0A3 .06 
}0,333 .oo 
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10.70 f.*ILfS 
4">00,00 CFS 

.744 
7.12 ~nuP<; 

.35323 HRS,SQ, 
1.244t30 

OISCHAO~[ 

CON~F~VATIVE AOJUSTEO 
CC~.tCfNfRATION .CONCfNTRA T I ON 

IN PP .. IN PPB 
o.oo o.oo 

,08 .08 
• 1 7 .17 
.90 .90 

2.05 2.05 
5.90 5.90 
8,37 A.J7 
8.16 8.16 
5,70 '>.70 
3.70 3.70 
2.2c; 2.25 
1.26 1.26 
.55 .55 
.33 .33 
.22 .22 
• 1 q .1 q 
.15 .15 
.12 • 12 
.10 .10 
.o~ .os 
.oo .oo 



<\AAlNf PJVE~ 
5[PTF.M~ER q. lQbQ 
~A~PLTNC"; SJTf NtJ~B F: P~ 1 
niSTA~CE F~O~ POINT OF 
PIV f=" P OISCHA~Gf 

AT M OUl~ OF ANACOCO ~lVfP 

INJECTION 24.80 MIL E ' 

"fCOV[RY ~ATTO 0F TRACF~ 

TJJ.tf TO CENTPOI~ 
Tit.tf VAPIANC[ 
COfFFif.TENT OF ~KEw 

TtMf SINCE ORSfQVEO 
lN~ECltON CONCf.Nl'~AT ION 
IN ~OUPS IN PPR 
24.33~ o.oo 
24.B33 .o1 
25.333 .21 
?c;.H33 .53 
2~.333 .Bb 
2~.H33 1 • . '?4 
27.333 1.30 
27.83] 1.17 
za.333 .9q 
28.833 .79 
29.333 .59 
29.A33 .3A 
3('.333 .19 
~0.833 .12 
31.333 .06 
31."31 o.oo 

263 

4200.00 CF S 

.J<n 
27.74 ~n uP <\ 

1.6 .. ~11 H~~. SQ . 
.J7S7q 

OI~CHACG[ 

CON Sf P 'l AT IV£ ADJUSTED 
CONC[r~ T RAT I ON CONCENT~ATI O t~ 

IN PP~ IN PPA 
~.oo J.oo 

.03 .03 

.ss .Sl 
1.35 1.2~ 
?.20 ?.os 
3.17 ?.~,., 

3.3? 3.(}q 
3.01 ?.hl 
2.51 2.34 
2.01 l.A~ 

1.50 1.40 
.9A .9? 
.4q •• b 
.3? .30 
.1s .14 

o.oo o.oo 



SA~T ,.. · F: PIVFP 
<;fP TF" .., AER q. }Q t, Q 
~ A to1 ;l L f "-I G S I T F: N l J.., A f ~ 4 A T 8 ·I N ~ f T ~ • T F X A S 
nt ~ TA~CF . FPOM ooJNT o F IN JE C I ON 
J.ltVf~ [) [ ..l (tiA'-' GE 

P E Cil V f~ v ~ t. r rn OF r ~ACE~ 

TJM f TO C f~T~ G TD 
rr~ r:- vt.OJA ~ Cf 

COEffiCIENT OF SK~-

TI'-~f SI NCE OASE~VEO 

JNJf CTTON CONCENTRATION 
T'.l ~ou~c; IN PPH 

34.333 o.oo 
34.~3] .04 
35.133 • 1 ') 
3S.ii33 .30 
3 ,.,.313 .49 
3-,. H31 .10 
37.333 .8'3 
37. H33 1.07 
3~.33':4 1 • 1 1 
l~.A33 1.05 
3Q.J3 j .c.J3 
34.~33 .73 
4().333 .55 
40.ti~ 1 .3q 
41.333 .27 
41.~31 • 1 Q 

4?.313 • 1 c; 
4?.~33 • 1 1 
43.331 .oa 
43.~3 ) .06 
44.333 .04 
44. k 33 .02 
4 '-t . 3:1'3 o.oo 
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4Q.60 M! Lf<; 
lQlO.O O CF S 

.40 2 
1A.71 H()U P <; 

~ .2 3 4 S 2 ~ rt S . S Q. 
.57A38 

ntSCkAPr,[ 
CON SERVATIVE AQJUSTE O 

CONCENTRA TION CONC ENTRATIO N 
IN PPA IN P?A 
o.oo o.oo 

• 11 .10 
• 36 .32 
.75 .65 

1.23 1.07 
1.73 1.50 
2.20 1.91 
2.67 2.32 
2.7~ 2. 4 0 
2.bl ?..21 
2.31 2.01 
1.81 1.57 
1.37 1.19 

.97 .as 

.67 .58 

.47 .41 

.3~ .33 

.27 .23 

.zo .17 

.14 .1 2 

.10 .09 .o, .oc; 
o.oo o.oo 



S4~1Nf. ~TVfP 
ff.FI~ I f&U'( 4• 1Q72 
~A~?LlNG ~JTf N tJ Mf4f~ 
OI~TANCE F~r~ P O INT 0F 
RJVFR OI'iC~A~ i; f 

AT Ru P..:f villE• T( )A <; 

tNJE(Tl ON 10.70 ~Ilf. ~ 

PECflVfPf .,.ATlO Of T~ACf~ 
!JMF '!0 CENT~rllf) 

TP.tf \/A~tANC[ 
COFFFirTtNT uF ~~E~ 

TJMf c;J~Cf O~~E~VE(l 

TNJf("TJrl N ( C! NCENTRAT lor~ 

JN .... ouJ.to~ IN PP~ 
4.H3~ o.oo 
•• Q17 2.35 
c;.ooo 4.4'4 
s.o~J 6.67 
5.lh7 8.81 
c;.2~0 lO.A4 
c;.333 l2.5Q 
c;.417 13.3i 
~.son 11. "f2 
s.c;e3 l:'. e 6 
c;.t_,f,7 1J.6e 
~.7')0 121'9A 
c;.~33 ll.A4 
~.Ql7 10.68 
6.000 Q.47 
~.0~3 8.24 
~. •• ,7 7.40 
6.2'-0 6.42 
£, • .l31 s.s1 
1).4)7 ... 92 
6.r,oo 4.24 
h.583 3.67 
f,.f-,67 3.98 
6.750 2.60 
1-.A33 2.22 
h.~l7 l.t\'3 
7.000 ),.65 
7.0A3 1.40 
7.)f,7 1.26 
1.2C,r) 1. 12 
7.~33 .97 
7.417 .84 
7.~00 .73 
7. 5 A1 .61) 
7.f-t-7 .54 
1. r~ .. r; .41 
7.~33 • 34 
7.q} 7 .2q 
A • 0 0 t t .25 
A • 0 f;! ~ .20 
~.1 6 7 .1~ 

A.?c; o .13 
A.33'3 .o1 
A.417 o.oo 

I 

.:6. 

I t oo. r: u c r-t, 

at'\4 A 

C).A4t ~ ~ r~~; Q<; 

.)4252 HP"-. S ~ . 
1.1} 6 37 3 

fJ I <; (hA~ r. f 

CON~E. O VA T JV E AO JU •· f~l') 
CONC E NTP:. T t OP-; Cf),.l(tNT~ AT I ON 

IN PP~ I ,..J .,..pR 

o.o u o.oo 
i!.17 2 .77 
~.2q S .?~ 
7.87 7.P.7 

}().)Q l 0 .1Q 
12.7A 12.7R 
l4.c34 14 • . ~4 
15.7'> )<;.7 ~ 

lh.l~ }h.1A 
1~.34 lf>.34 
16.13 1~.13 
15.31 1~.31 
1 J .QI) ll.Q6 
12.60 12.60 
11 t. 1 7 J 1 • 1 7 
9.71 9.71 
8.72 ~.7? 

7.57 7.S7 
6.C,7 f,. ':J 7 
5.Hl ".~'1 
s.oo c:,.oo 
4. 3 3 4.33 
3.6) ].~3 

3.07 J.07 
2.f:>2 2.62 
2.22 ?.22 
1 • '# 4 J.Q4 
1.6~ 1.65 
1. 4Q 1.4Q 
1.3? 1.3? 
1.14 1. 14 
.94 .99 
.a~ .e~ 

.78 .78 

.63 .63 

... o .4q 
• 4 0 .40 
• ) 4 • 34 
.29 (1 29 
.24 .24 

· a . ' .1~ 

.15 • I c; 

.OA .o~; 

o.oo o.oo 



~AAJ~f ~IV~ ,... 

FfRO tJ AP Y 4• }tl7c 

~t.MPL}~ G ~T T F N l ~df ~ 2 AT P0 N wfTQ• T~)(A<; 

nr S Tt.. :.t CE F"P :I Po4 ?OINT 0 ~ i "' .[CTI OP\4 49.60 MILE«; 
1 2 1oo.oo cF.; P I V f P 0 I S C ~ A :J (, F 

PEC 0 VfPY Pt.Ti n OF l ~ACE~ 

TIMf. TO ': ENTP C JO 
lJ )wl [ VAO{AN CE. 
COf.FF"IflfNT OF S ~E~ 

TY,..F SINCE' O~SEPVEO 

T~JFrlJO.N CONC f NTPATTON 
~~ .... nur,c; IN PPR 

24.5A1 O.GO 
24.~17 - 09 
2~.2')0 .3Cf 
25.5~3 1.61 
2'i.917 2.72 
2f- .250 3. 5 0 
i?6.S~ 3 4.2 ? 
26 . ,~ 1 7 4. 19 
2 7 .25 () 3.d2 
? 7 . 5 ~3 3.27 
2 7. 9 17 2.10 
2 ~ .?. 5 0 2. ·09 
2 H. 5 A3 1.63 
2 8 . 91 -, 1.23 
2~ . 2~ 0 .96 
2 ll . ~~ 3 .75 
29. ~ . 7 .60 
3 0 . 230 .47 
3 0 . 5~ 1 .40 
30.917 • 34 
31. ':) 5 0 .29 
31 . 5 ~ 3 .25 
3l. Q}7 .-21 
3? . 2'::0 .17 
3? . :, ~3 • 14 
32.917 .10 
31 . 2~0 . o ~ 

31 . 5q3 .0 3 
11 . 4 ! 7 ' o.oo 

- ) 

.b 3 7 
21.51 :-i("IUPC, 

~.1A793 H~s.so. 

1.22546 

Olc;CHAPGE 
CO~SEPVATIVE 60JU<;T[ O 
CO~CE~TPATION ~ONCfNTQAT!ON 

IN PPR IN ppq 

o.oo o.o~ 

.1'3 • 1 '} 

.57 .b6 
2.34 2.70 
3.96 4.58 
S.OQ 5.9A 
6.14 7.0'3 
6.1G 7.04 
5.57 6 .43 
lc.7~ 5.49 
3.93 4.54 
3.05 3.52 
2.37 2.73 
1. 7Q 2. o·r 
1.40 1.6 1 
1.09 1.2~ 

.87 1. 0 C• 

.68 .7'7 

.SQ .68 

.so .s~ 

.43 .49 

.36 .42 

.31 .3/:) 

.24 .2e 

.20 .23 

.1c; • 17 

. OQ • 11 

.oc; .o~ 

o.oo o.oo 



SARI"JE RIV[R 
FfARHARY 4t l'l72 
SA~PLIN~ SITE NU~~ER 3 AT OUfTT S EDDY 
OISTA~CE FkO~ POINT OF INJECTJ0N 
RIVfP (lfSCHAh'GE 

PEC0V[QY ~ATin OF T~ACf~ 

Tluf TO CfNT~OIO 
TJP-4f Vt.D!ANCF. 
COfFFJCIF.NT OF SKE~ 

8 4.10 t..JL E:; 
14100.00 CF"S 

.~01 
4~.51 ~() lJP ~ 

5.1'3664 H~s. sa . 

1.02992 

OT5Ct1~ P r,r 

TI,..f StNCf O~SERVEO CO~S£RVAii V E. AOJlJSTEO 
!N .Jf~TJON CONC[Ni RAT I o•·l CONC~NTRATION CONCF.:NT ~ ATlON 

IN L-4QUR<; IN PPB lN PPR IN PPB 
43.917 o.oo o.oc o.oo 
44.417 .09 .18 .24 
t.4.9)7 .31 .62 .79 
45.417 .56 1.12 ).43 
4';.917 .98 l.q~ 2.c;1 
4f,.417 1. 31 2.t>1 3.35 
4b.917 1.~8 3.1') 4.04 
47.417 1.72 3.43 4.39 
47.~17 1.63 3.26 4.18 
4A.4}7 1.43 2.36 3.67 
4A.Q}7 1.23 ?.4fl 3.16 
4Q.4}7 1.02 2.04 2.fll 
4C:. c; }7 • ;; 4 1.67 ?.14 
5C.c.l7 .67 1.34 1.72 
SO.Q17 .54 1.07 1.37 
51.417 .43 .87 1 • 11 
st.'n7 .35 .69 .89 
52.417 .2A .s5 .71 
~2.Ql7 .22 .43 .56 
51. 4 17 .lf) .~3 .42 
53.917 • 13 .2c; .32 
54.4}7 .09 .19 .24 
5 4.917 .07 .14 .1~ 

5 C:..417 .06 • 1 1 .15 
"~. 9 17 .os .oq .12 
5~ .4}7 . 0 4 ~0~ .10 
5,... .917 .03 .07 .09 
5 7.417 .02 .0-4 .Of> 
5 7.~ 1 7 .02 .o~ .04 
5~ .4}7 .ol .01 .02 
Sd . ~ l7 o.oo o.oo o.oo 

267 



.I ., 

~AntNf otvFc 
FE::f.H~lJA l:r Y ct• lQ72 
c; A ~ t> L I G 5 1 T !: ~ t J ~· B E R 4 A T R u l I F F t T F X A c; 
~IST~~CE FPOM POI~l OF ~N~fCTION 

PIVf~ D: ISCHAt-J fj f 

PF.C0VfDY ~~T i0 nF T~ACER 

Ttf.4f TO CENTP () JIJ 
TI"'f ,- aQTAN(f_ 

\.OfF;fCIENT OF SKEW 

TI~t 't~C£ OA~Ei-JVfD 

t NJf C TJON CONCENTPATTO~ 

y-.., ~ouJ?S IN PP tc 
54.Q]7 o.oo 
-:-&;.9}7 .12 
5,.,.917 .2R 
57.917 .~1 

5A.917 .81 
:, 9.Ql7 .92 
60.417 .1q 
~1.917 .64 
f-,?.917 .so 
h3.Q17 .38 
64.~17 .32 

· :, .~)7 .28 
6· : .en 1 .25 
6-/ , 9)7 .24 
68,<;17 .23 
f,Q.,9) 7 .23 
7 (} • 9 J ;· .24 
7).Q}7 .24 
7?.<-117 .24 
73.~J-, .23 
74.917 .21 
7t;.~i7 • 17 
7f,.9J7 .16 
77. Q 1 ., .lf> 
7k.Q}7 .14 
79. 'd 7 .12 
A0 . 917 • 1 0 
A!.Ql7 . oA 
82 . 917 .07 
~1 . ~17 .os 
A4 .Q}7 .o 
A') .91 7 .o? 
8~ . 'H 7 o.oo 

102.80 MILE' 
l•AOO.OO C:FS 

.5R4 
6C,.54 to~OLJRC. 

51. 0 5644 ; .. n.~s.c:;a • 
• R3C,ll 

f)J':)CHA~GE 

CON"5fPV4TIV( AOJUSTEO 
CO~CENTPATIQN CONCF:NTRATI0"-4 

~~ PPB JN pp~ 
u.oo o.oo 
.~1 .29 
.47 .64 
.97 1.30 

1.39 1.87 
1.57 2.11 
1.35 l.f-1 
1.oq 1 • ~ 7 

.ti6 1.15 

.65 . • BB 

.54 .73 

.4A .64 

.43 .57 

.41 .55 

.39 .53 

.40 .5~ 

.41 .ss 

.4? .56 

.41 .55 

.3q .52 

.35 .47 

.30 .40 

.2A .37 

.27 .37 

.24 .33 

.21 .28 
• 1 ~ .24 
.14 .1 9 
.12 .16 
.0'3 • 11 
.os .o7 
.03 .o• 

o.oo o.oo 



C.A8PJ F ~lVfR 

F[fHHIAP'r 4• }Q7? 
SA~PLINI; SITE NU,...HFR 5 AT 0 ~ 1\~ ! r,[. TEXAS 
0 t ~ T AN C E. F ~ (l M ? 0 I NT 0 r I N J E CT I 0 r~ 130.30 ~ILf' 

10)300.00 CF5 QJVE4 fliSCHA~-< G E 

PECOVfRt RATIO OF TRACER 
TI-.,.f T0 C(NTROTr> 
TI~F vt.DJANCF. 
f0.fFFTCTE~T OF S~EW 

Tt.,_.F SINCf ORSERVED 
I...,JECTION CONCENTPATIO~ 

IN HOUPC:. IN PPA 
70.917 o.oo 
72.917 .os 
74.<H 7 .10 
7'>.917 .15 
.,~.917 .20 
AO.Q}7 .21 
A?..~17 • 21 
B4.q17 .22 
AA.917 .22 
~H.917 .24 
90. 'd 1 .21 
92.Ql7 .28 
94.9)7 .28 
9~.'117 .25 
9~ • .-.,17 .24 

10('1.917 ..,"l 
·~ 

102.~17 .22 
104.9}7 .22 
lOt-..917 .. 21 
lOA.917 .20 
110.917 .1 9 
11?.917 • 18 
114.~17 • p:~ 
11 6 .Ql7 .17 
11~.~17 • 16 
1 21'l .~17 • 15 
1 2? . ~ 1 7 • 1 ') 
12 4.'41 7 .14 
1?A. 4 17 . }.:. 
1? ~ . 9 1 7 • 1 3 
13 0 . '·d' • 1 3 . 
13 ~ .~17 • 1? 
13 4.917 • 12 
13,; . '-1 }7 • 1 1 
1 3)1.9}7 • 1 1 
l40.-l17 • 1 0 
}4?.Q47 .10 
144.~17 .oq 
l4~.c;l7 .oq 
}4 A : ~ l7 .oR 
150. CI}7 .OA 

26 9 

.tJ9'j 
} 1 0 e 9 C'j M i ) U ~ c;; 

~0?.69992 rl~~. s o. 

.60tl9 

I)J<;CHAPt;C: 
CONSERVATIV~ AOJU~TE D 

CO~CE~TRATJQN CONCfNTJ.,;.~TION 

IN 1->P~ IN ~PB 

o.oo o.oo 
.os .07 
.10 .15 
.16 .22 
.20 .28 
.21 .29 
.21 .29 
.22 .30 
.23 .31 
.24 .34 
.27 .38 
.zq .39 
.2A .19 
.zs eJ4 

• 2 ., .33 
.23 .3l 
.22 .31 
.22 .30 
.21 .30 
.20 .28 
• 19 .26 
• 1 R .25 
• 1 q .25 
.17 .24 
.lh .23 
• 1 c; .21 
.1'; .zo 
.14 .20 
• 1 4 .1 9 
• 1 3 • 1 A 
.1 3 • 1 q 

• I 2 • 1 7 
• 1? • 1 f-, 
• l ! • l ~ 
• 1 1 • 1 c; 
.In • 14 
• 1 0 • 1 3 
.I.JQ • 1 3 
.OQ • 12 
.o~ • 1 1 
.OA • 1 1 



.. . 

S. niNf QJVfR 

OISCHAR(;( 
TIMf SJ"-.!Cf ORSERVEO CO..,SfRVATIVf AO ... JUS TfO 
INJfCT!ON CONCENT~AT ION CONCENTR4TION CONCENTRATrO N 

1 5 2.~17 .07 .07 .10 
1~4.~17 .07 .01 .09 
15~.Q17 .06 .o" .c9 
15R.Ql7 .06 .06 .os 
16 :'"1 • . ' 1 7 .os .os .07 
16 (- • ~ l . .os .os .07 
l64. Q } : .04 .04 .c6 
}f,6.9 17 .04 .04 .os 
16~.917 .03 .03 .os 
)70.~17 .03 .03 .04 
172.Ql7 .02 .02 .03 
174.917 .02 .02 .02 
11~.917 .01 .01 .()2 
17A.917 .01 .01 .o 1 
180.917 .co .oo .oo 
18?.917 o.oo o.oo o.oo 

2 70 



'ART.,.E R{VfR 
APRIL l~-30•lQ72 
~A~PLT~G SITE NU~8ER AT FAPu ROAD 47. WILLS POI~T 
OI51ANCE FROM POINT OF lN~FCTTO~ 11.~~ ~TLf S 
PJVfO OI~CHA~Gf 26.00 CF 5 

P[Cnvf.~Y wATTO Of P~ACE~ 

Ttwf TO CFNT~OI!i 

TTMF V"qiA~([ 

COEFFICIE~T OF 5~f~ 

TI"'F c;y~Cf ORSERVEO 
~~~fCliON CONCENTRA1 !Ct-• 
IN •·OlJj; 5 IN PPB 

54.000 o.oo 
5s.ooo .16 
5f,.OOO .71 
57.000 2.94 
SA.OOO 5.59 
c:;q.ooo 4.t>2 
f>O.OOO 13.14 
61.000 l4.0Q 
62.000 13.h9 
63.000 12.34 
64.000 10.05 
6S.OOO 7.91 
66.000 5.~9 

67.000 4. 11 
t:>A.OOO 2.77 
6Q.OOO 2.06 
70.000 1.68 
71.000 1.38 
72.0CO 1.0~ 

73.000 .91 
7~.000 • 71 
7C,.OOO .sa 
7f>.OOO .44 
77.000 .32 
7ti.OOO .23 
; q. 0 (J 0 • 1 ~ 
80.000 .10 
$il.OOO o.oo 

2 7 1 

.65A 
62.90 M()UP~ 

15.1Sh03 ~ ;J '). t.; O. 

1.1522b 

OISCHA~Gf 

CQNc;[RVAiiVE e.O~U S TEO 

CONCENTRA1ICN CO\!Cf.NTQAT I :1~• 
J ~~ PPR IN PPB 

0~00 o.oo 
.2c:; .2c; 

1.0~ 1.08 
4.47 4.47 
8.49 A.49 

14.62 14.62 
19.~7 I 19.97 
21.41 21.41 
20.~0 20.AO 
18.75 18.75 
15.27 15.27 
12.01 12.01 
8.95 A.95 
6.24 t>.24 
4.21 4.21 
3.12 3.12 
2.55 2.55 
2.09 ?.09 
1.64 1.64 
1.39 1.39 
1.0113 t.og 
.88 .88 
.66 .66 
.49 .49 
.35 .35 
.22 .22 
.15 .15 

v.oo o.oo 



SAAlNf ~lVf~ 
APRl L }ll-30.}Q 72 
SAM~ L l~l, ~lTf Nu MHFR 2 
OJ S TANCE FPnM POINT OF 
PJVFP OISCHAHC.E 

AT ~T. ~wY. lQ• E~ORY, T~XA S 

INJfCTI 0 N 33.70 MILE~ 
.. 1.00 CFS 

PECnv f ~Y ~ATT O OF TRACE~ . 
T I toe f T 0 C E t-1 T ~ 0 I 0 

.354 
163.62 1-f OUQ S 

54.1 ? 1134 t-tR~. s o. 
1 .. ;:4qo~ 

Tlt.'f 1/A~IA,.,Cf. 

COEFFICIENT 0F S ~Fw 

OlSC.-.APGE 
TJto4f SINCE OR SE..~VED CON SERVATIVE AOJlJSTfD 
lNJfCTT0P.t CONC E. NTPATIO N CONCENTPATIO~ CONCfNTRAfiOf'-4 
IN HOU RS IN PP H I N PP H IN PPB 
14 ~ .000 o.oo o.o o o.no 
}4Q • I) 0 0 .o~ .23 · "'2 
1~0.000 .o~ . ~2 i.,. :·~ .o 
lt:;l.OOO .06 • l A , . ~·3z .. 0 0 

15 ?.000 .oc; . 14 I .· i! . 4~·'1\<) .,·;,~. '(; 0 t 

~f· ~ .,. ' • 'i .. 0 

.. 

153.000 • 17 .4B · , .- · · · . \' · , • 0 

154.000 .44 , .25 :· .' 2 .:.~ s 

1sc;.ooo .86 2.44 4 •. 41 
156.1JOO 1.36 3 .8'> 6.96 
1~7.000 2.01 5.68 lfl .. 28 
158 .000 2.6 9 7. 6 0 13 . 74 
1S Q.OOO 2.98 '1.42 15.23 
t6n.ooo 2.95 ~.33 l';.o6 
161.000 2.77 7.84 1~.16 

162.000 2.51 7.08 12.80 
163.0(!0 2.13 o.oJ 10.90 
164.000 1.7 2 4.85 8.77 
1 ~C, .OOO 1.41 3.97 7.18 
16 1-. .0fJ O 1.18 J·l3 6.02 
167.00 0 1.oo .a• r;.13 
16 ~ . 0 00 .83 2.3~ 4.23 
1~Q.OOO .69 1. 9 (· 3.54 
170.00 0 .53 1.49 2.70 
171.000 .42 1. 1 f : ,; 2.13 
172.000 .32 .90 I 1.63 
17 3 .000 .21 .77 1.39 
17 4 . 00 0 .2c; .70 1.26 
17~ . 000 . 26 .74 1.34 
1 7 ~ . 000 .2 8 .79 1.44 
177 . 000 . 30 .as 1.54 
l 7A . (J00 . 33 .95 1.71 

7Q. OOO . 33 .93 1.6A 
1 ~(1 . 000 .3A 1.07 1.93 
1 ~1 . 000 .3~ 1.oq 1.96 
l A?. . OOO .39 1.10 l.QB 
1A 3 . 000 .36 1.03 ~.86 

) A4 .0 0 0 .32 .90 1.63 
l PS . OOO . 26 .74 1.34 
186 . 00 0 .14 .4 0 .72 
187. 000 o.oo 0' ') 0 o.oo 

'272 

' 0 

0 0 ! 

: ·: 0 , , i: 
~.·!.~··:i) , 
: · ~'}. : ;_ 

1 

·' I 
0 ~ 



~4AINf RIVF..J 
APRIL 16-30·1~72 
SAM~LI~G SIT~ NUMAER ) 4T FAQ~ R0AD 17• ~~A~O ~ALINF 
DISTA~CE f~OM POINT OF INJEClJON 42.80 ~ILES 
PJVfR OlSCHAHGE 17.0 0 CFS 

~ECOV[PY ~ATJO Of TRACER 
TI&.cf TO CfNTROTD 
TJMf 'VARIANCE 
COf~FICIENT OF ~K ~ W 

T!Mf SINCE 
INJfCTtON 
IN H0.lJRS 

OBSf~VEfl 

CONCENTRATION 
IN PPB 

lA~.ooo 

1A7.000 
1A8.000 
l~Q.OOO 

190.000 
191.000 
}Q2.000 
193.000 
194.000 
l<~S.OOC 

19fl.OOO 
197.000 
19R.OOO 
199.000 
200.000 
201.000 
202.000 
203.000 
204.000 
20 5 .000 
206.000 
207.000 
208.oor. 
209.000 
?10.000 
?.11.000 
212.000 
213.fl00 
21~.(.'00 

21 .ooo 
?16.000 
217.000 
?lP..OOC 
214.000 
220.000 
221.000 
22?.CO() 
2?3.0CO 
224.00t. 
2?.5.000 
22h.OOO 

o.oo 
• 14 
.29 
.ttl 
.65 
.BB 

l.lS 
l.tt3 
1.7':> 
2.07 
2.32 
2.44 
?.42 
2.32 
2.17 
2.00 
1. 85 
1.63 
1.4? 
1 • 17 
1 • 0 1 

.92 

.41 

.92 

.~4 

.Qh 

.94 

.Q2 

.87 

.84 

.80 

.11 

.74 

.69 

.63 

.6?. 

.60 

.56 

.49 

.45 

.41 
273 

• 1 77 
204.7 d Hn tJPS 

111.08397 HP~.~0. 
.7135Y 

CO~SERVA~IVr 

CONCE~TPATION 

TN PP~ 

o.oo 
.79 

1.64 
2.30 
3.67 
4.99 
6.49 
8.0A 
9.9? 

11.70 
13.12 
13.7A 
13.67 
13. 12 
12.cs 
11.32 
10.44 
9.23 
R.OO 
'> . 60 
;.73 
.) .lR 
r;. I 5 
'-. • 21 
c:- .29 
~.4? 

5.32 
5.21 
4.1 0 ... -,:. 
4.-+Q 

,, , ]h 

14. 1 h 
).,Q2 

3.S6 
3.C)l 
3 • ..: 7 
3. j , , 

2. "/9 

<'. ~5 
2.33 

OISC,.,A ;J !;f 
AOJU~TFf' 

CONCF.~T ~AT I O~ 

I~ CPR 
o. r, o 

.52 
1.07 
1. 50 
2.40 
3.26 
4.2'; 
c;.zs 
6.~~ 

7.t5 
~.c;s 

9.Gl 
f-1.44 

~.SG 

8. 0 1 
7.4!'l 

h.A3 
1). 0 4 

5.?3 
4. 3? 
3.74 
3.39 
3.37 
3.40 
~.46 

3.sc:; 
1. ') ~ 
:;.4::> 
3.21 
3. 1 . ., 
2.94 
?.H5 
2. 1'2 
2.':>6 
2.33 
2.?9 
2.20 
2.0~ 
1 • p 3 
1 ,. b 1 
l • 5? 



5AAT"Jf R!Vf~ 

TJMf. SI"-'Cf 
INJECTION 
2?7.1)00 
22A.OOO 
22<;.000 
230.000 
231.000 
23?.0')0 
233.0CiJ 
234.000 
23c;.ooo 

ORSEkVfD 
CONCENT~t.TION 

.35 

.33 

.28 

.2• 

.21 

.17 

.15 

.09 
o.oo 

274 

CO~SfRVATIVE 

CONCENTPlTION 
1.97 
1.86 
1.59 
1.3. 
1.21 

.96 

.82 

.49 
o.oo 

OJ SCHARr,[ 
ADJUSTED 

CO~CENTRATION 

1.29 
1.22 
1.04 
.as 
.79 
.63 
.54 
.32 

o.oo 



SA8 I~· [ ~I \If~ 

AP PTL l1,-30elQ7? 
SAMPLING SITf ~U~Bf~ 4 AT U.S. ~~ , ~0 . WlST Mf~EOLA 
D J ~ T t. N ( f F P n M P 0 HJ T 0 F I N J f C T Jf) N 5 3 • 4 0 ~ ! L E C:. 

OJVfR ~tSCHA~GE 43.00 CF ~ 

R[(0V FRY PATin Of T~ACE~ 

tt~f TO C F Nl~()Jl) 

TI~f vt-nA~Cf 
COEFFIC IE ~T Uf S~Ew 

TI._.F SINCE OBSf~VfO 

INJF_CTI0N C0"4CENTRATIO"J 
TN ~ouoc; IN PPI1 

24 1.000 o.oo 
242.000 .08 
243.000 .10 
244.0(,0 • 1 1 
24c;.oon .10 
24~ . 000 .09 
247. ( 0 () .07 
24~.000 .06 
24Q .00() • 12 
2~0.000 • 19 
251.000 .2A 
2'> ? .000 .40 
i?5 :, . oor, .52 
254.000 .b3 
25~ .00 0 .73 
2c;t>.uoo .HS 
257.000 .89 
25~.000 • q] 

_25 ~ .000 .96 
2f>G . OO() .95 
2hl . OOO .97 
21)2 . ('00 .93 
263.0(lf) .R9 
264.()()0 .85 
26c. . v oo • 81 . 
2 6f.. . OOO .73 
? f-7. 0 00 .65 
2 ~ A.OOO .57 
? f- q.f) OO .49 
?. o. ooo • 41 

2 7 1.000 .36 
27'i'.COO .35 
21 .ooo • 31 
?7t.. Q ()') .3 0 
27'; .C '1 0 .30 
27n. OOO .25 
2 77.000 .23 
2 7 p. () 0 0 • 19 
?7 4 . 0 00 • 14 
Zf:- 0. 00 0 · • 12 
?. Al.OO() • 1 0 

- :-s 

. 17~ 
'?h? • 12 H() 1J O . 

F-,}.47321 H...('-,. t.; (). 

.1942b 

n I ·") c H A :) c~ F 
CO~SEPVATIVE ADJ t J ~ TFO 

CONC ENT~AT!ON C 0 N C F N T Q A T l ,_-, • J 

IN PPR y r-.; PP R 
o.oo o. oo 

• 4 7 . 78 
. 'SA .Q~ 

• 61 1 # 0 1 
• :.s . 9?. 
. so . 83 
. J Q .64 
.33 .55 
.69 1 • 1 5 

l.Ob 1.79 
l.f:ll C:.f-.6 
2.27 3.7':> 
2.97 4.91 
3.f>O 5.Q6 
4. 1 ~ o.'-'2 
4.85 H.02 
5.10 R . 44 . 

s,3z ~.~o 

5.4h 9. ') 3 
5.41 ~. C..•4 
5 . 55 G.l7 
5.3() H.76 
5.10 A ... 4 
-. . 88 8 . 07 
4.66 7.70 
4. l Q ,., .9? 
3.74 6 . 19 
3 . 27 ').41 
2.HO 4.63 
2 . 33 3 . 'iS 
2 . 0q .3 .44 
2 . 00 3 . 30 
.} • 7 5 ?.B9 
1.7? ?.A4 
l • f) Q 2.'i(l 
1.44 2.3~ 

l • 3 3 2.?0 
1.0~ 1.79 
.78 :.2A 
. 67 1 • 1 0 
. 55 .92 



<; A A J ~~ f Q I V f Q 

TJ,_.f SJ~Cf 

TNJt:CTT0"-1 
2A2.00~ 
2A3.ooa 
2A4.00C 
zec..ooo 

OAC,f'?VEO 
CONCENTPATION 

.06 

.02 

.02 
o.oo 

276 

CONC,fQVATlVf 
CONCENT~ATION 

.33 

.14 
• 11 

o.oo 

t I 

OISCHARt;£ 
~OJUSTEn 

CONCENTRATIO~ 

.ss 

.23 
alA 

o.oo 



SA~INf RIVEQ 
APRIL l6-30•lq72 
SA~Pll~G SITF NU~rl[~ 1 AT U.S. ~-Y. 6~• 
OI~TANCE FPQM POINT OF JNJfC~ION 

MJNF.:OLA 
10.60 ~ILE S 

3h.OO CF S PIVER OISCHA~Gf 

R[COVE~Y RATTO ~f T~4C[R 

Tl~f TO CfNTROlO 
Tt,_.F VAPTA~C E 

COEfFICIENT OF S~£W 

TI,..F SINCE OASE~VfO 

tNJfCTION CONCENT~ATJON 

IN ~f)URS IN PPR 
~7.000 o.oo 
58.000 .16 
SQ.OOO .•e 
60.000 1.66 
61.000 4.88 
6?.000 12.30 
63.000 20.68 
64.000 2A.lA 
65.000 32.46 
66.000 34.94 
67.000 35.34 
6R.OOO 33.00 
6Q.OOO ?7.65 
70.000 22.33 
71.000 16.80 
1?.000 12.21 
73.000 7.93 
74.000 5.63 
7C,.OOO 3~8~· 
7".000 2.82 
77.000 2.7 r. 
7A.OOO 1. b ·: 

7Q.OOO l.f i 
ao.ooo 1.32 
81.000 1. 1 1 
8?.000 .95 
R1 . 0 00 .77 
P4. oon .4q 
ac; . ooo .24 
A&.OOO 0. (l . A¥ ·· . • '~ s ~ ... 

~ 

.. : .. .... ~ . 

277 

.63fl 
67.5 9 .-. f)u P5 

1S.7753A HkS . 50 . 
1. 0 14.>53 

OI SCHA Rf;E 
CONSERVATIVE AO.J US TE O 

CONCENTPATT ON CONCf "J TnAT I ON 
IN PPR IN PP R 
o.oo o.oo 

llj.S .25 
.76 .76 

2.61 2.61 
7.68 7.b8 
1~.35 19.35 
32.53 32.53 
44.34 44.34 
£;}.06 5l.G6 
54.96 54.46 
55.59 55.59 
~1.91 51.~1 
43.49 43 ... 9 . 
35.14 35.14 
26.42 ?6.42 
19.21 lq.?l 
12.47 12.47 
8.86 8.d6 
b.Oh 6.06 
4.44 .... 4 

3.47 3.47 
2.94 2.94 
2.53 2.53 
2e0A 2.0A 
1.74 1.74 
1.50 1.-50 
1.22 1.22 

.77 .77 

.37 .37 
o.oo o.oo 

•' 



'";AA~~f ~tVEP 

AT FARM ROAD 1804• HQAPO 
APP '1. }h-30.lQ72 
SA~~LI~G SITf ~u~~ER 2 
OI~TA~Cf FPO~ PQJhT OF 
~IVER Ol<;C~A~GE 

INJFl.TtO~ 23.10 MILE5 
50.00 CFS 

Cf Cc)VfJ.JY RAllO (JF T4ACfP. .~8~ 

TI~E TO Cf~Tf.JtJIO 122.06 HOuRS 
TJMf VA~ lANCE 55.07168 HRS.SQ. 
COEF'FICifNT OF S~E• 1.Rl744 

DISCHARGE 
TJf-'F SINCE ORSfQVED CONSERVATIVE AOJUS~ED 

INJFCTIO~ CONCENTHATJON CONCI:NTRATI'JN CONCfNT~~liO~ 

TN HQUPS IN PPR IN PP~ IN PPR 
107.000 o.oo o.oo o.oo 
lOA.OOO .oa .13 .18 
lOQ.OOO .25 .42 .59 
11 ( .• 0 0 0 .55 ,qs 1.31 
11 1 .000 1.63 z r 79 3.87 
11 ? .000 2.56 4.37 6 •. o7 
111.0C., 4.18 7.15 9.93 
114.000 6.72 11.49 15.q6 
11~.000 10.36 17•72 24.61 
111,.000 12.57 21.49 29.85 
117.00() 14.68 25.10 34.86 
11A.OOO 16.16 27.62 38.36 
119.000 17.30 29.57 41.06 
l?.Ci.OOO 16.89 28.87 40.10 
121. ,')()() 1S.S2 26.52 3~.84 

12?.000 13.80 23.~9 32.76 
123.1)00 11.9~ 20.45 2Ae41 
1?4.0 0 0 10.35 17.b9 24.56 
12t;.000 8.69 14.85 20.62 
12fl.l)00 6.97 11.92 16.~6 

)27.000 5.50 9.39 13.05 
12~.000 4.21 7.20 I 10.00 
129.000 3.3'3 5.70 7.91 
130.000 2.74 4.6A 6.51 
13J. n on 2.31 3.95 5.49 
132. 000 1.99 3.40 4.72 
13:1.0CO 1.69 2.89 4.02 
134. 000 1.51 2to59 3.59 
13~.000 1.2~ 2.21 3~07 

13 f, .. OOO 1 • 17 z.oo 2.78 
137.000 1.01 1.72 2.40 
13A.noo .88 l.'J1 2.10 
13Q.00fl .83 1.~ 3 1.9A 
140.000 .74 1.27 1.7~ 

141.00() .68 1.17 1.62 
142.000 .65 1.12 1.55 
l4~.00'l .59 1.00 1.39 
144.00(' .53 .91 1.27 
1 "5. 0.0 0 .53 .90 . }.26 
146.000 .4R .83 1.15 
l.t7.000 .43 .73 1~01 
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SARINE PIVER 

OI<;C~A~~E 

TI,..f SINCf ORSE~\1[0 CON5fRVATTVf ADJU';Tf.~ 

Ja..,JECTION CONCENTPAT!ON CONCENTRATION CONCF"NTRATION 
l4A.ooo .41 .70 .98 
14Q.OOO .40 .t>R .94 

150.000 .39 .67 .~3 

151.000 .38 .66 .91 
152.000 .38 .6h .en 
15.?.000 .18 .l>b .91 
1 S.:,. 0 0 0 .3e .66 .91 
155.000 .31 .53 .74 
156.000 .23 .39 .s-. 
157.000 .18 . .:,, .43 
lSA.OOC • 11 .19 .2h 
159.000 .06 • 11 • 15 
l~CI.OOO o.oo o.oo o .. oo 

.. 
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c; A H T ... , J:" R I V ~ o 
APRI L 1 t,-30, 197 2 
~AMP I ~G SITE N 0 ~ ~E~ 3 AT F6P~ P OAO }4, HAW~INS 
nJS T A~CE FR O ~ PJJNT OF I~ Jf(T J N 45.10 MILE ~ 
R I V f: .J n I S C HA l((; F \.1 0 • 0 0 C F. <.; 

PfC O VfO~ ~Al!O OF T~ACF~ 

TIME TO CENT~ O ID 

TI,.. E VA ~ tANC E 

COffFICi tN T OF S ~Ew 

TI~f SI"JCE 
INJFCTJON 
TN ~nuo~ 

lP- ~ .ooc 

}Ah. OOO 
1A7.0 0 0 
l~A.OO O 

189.(100 
190.(100 
191.000 
192.000 
19~.coo 

194.C.t10 
195. 0 00 
19 6 .00() 
197.000 
19H.OOI) 
199.00 0 
200.(100 
201.000 
202.000 
2-0 3 . 0 0 0 
204.000 
205.000 
206.000 
207.000 
20~.000 

200.000 
210.000 
211.000 
212.000 
213.000 
214.000 
21c;.ooo 
216 . 000 
217.000 
21 ~. (• 0 0 
2 19 . \: 00 
220.(100 
2?!. •On 
2??.0(10 
2?~ .. 000 
22 4. 000 
22 S . OOO 
22h. fi00 
227.000 

OBSERV ED 
CONCENTH'A TTON 

IN PP~ 

o.oo 
.07 
.OA 
• 15 
.32 
.63 

1.04 
1.46 
1.92 
2.4? 
3.00 
3.50 
3.98 
4.37 
4.5A 
4.b7 
4.55 
.:..36 
4.0'1 
3.66 
3.19 
2.80 
2.35 
1.9~ 

1.72 
1.52 
1.36 
1.?.8 
1.16 
1.06 
.98 
.'13 
.ti2 
.74 
• 6 5 
. :, 7 
. 52 
.42 
.32 
•. 25 
.18 

• 1 1 
o.oo 
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.373 
?02.72 HOLJR<; 

5').16452 H~~.sa. 
.71462 

CONSE~ V ATlVf 

CONCENTDATJ()N 
TN P'->ri 
o.oo 

.18 

.21 

.39 

.87 
~.bj:) 
"'2.7A 
3.93 
5.13 
6.'+7 
8.03 
9.37 

10.66 
11. 7 ?. 
12.21 
12.52 
12.19 
11.6 7 
10.87 

9.80 
8.55 
7.~1 

6.30 
5.30 
4.oo 
4.07 
3.64 
3.42 
3.1?. 
2.83 
2.63 
2.48 
?..20 
1.99 
1. 73 . 
1.52 
1.40 
1.12 

.Bh 

.6A 

.49 

.30 
o.oo 

OJ SCHA R\, f. 
ADJU ST EO 

CONCENTRATI GN 
IN PPR 
o.oo 

.45 

.52 

.~7 

2.18 
4. 19 
6.9~, 

9.81 
12.84 
16.18 
20.0B 
23.41 
26.6c; 
2~.31 
3o.6a 
31.29 
30.4A 
29.18 
27.17 
24. 50 
21.38 
18.78 
15.76 
13.26 
11.5 0 
10.17 

Q.lO 
A.55 
7.80 
7. 0 8 
6. 5 6 
6.21 
c,.49-
4.47 
4.32 
3.80 
3.51 
?.79 
2.14 
l.h9 
1.23 

.15 
o.oo 



S.ARtNf PIVfP 
APRIL lF,-30.197.? 
SAMULlNG SITE NUMBf~ 4 aT u.~. HwY. 
OISTA"JCE FPO~ POP-IT OF INJECTION 
PIVfR OISCHAI-(GE 

RECnVEPY RATIO OF- T~ACER 

TIMF TO CENT~OID 
TJt.CE 'v'A~lANCt: 

COFFFICTENT Of S~fw 

TJ""F" S!NCf 
INJECTION 
IN HOURS 
;?94.000 
295.oor. 
296.000 
297.000 
298.000 
299.000 
300.000 
301 .• ooo 
10?.000 
303.000 
304.000 
3oc;.ooo 
301,.000 
3 07.000 
308.000 
300.000 
310. 0 00 
3 11.01)0 
31?..000 
313.000 
314.0CO 
31S.OOO 
31 6 .000 
117.000 
31A.OOO 

O~SfRVEO 

CONCENTRATION 
lN PPR 
o.oo 

• 11 
.14 
.23 
.40 
.68 
.83 
.93 

1.00 
1.05 
1. 0 1 

.97 

.91 

.79 

.65 

.51 

.31 

.20 

.16 

.16 

.16 

.14 
• 11 
.08 

o.oo 

2 oi 

?71 • · r,LAOEwATER 
75.20 MJLF ~ 

.?44.00 C F t; 

• 15~ 
304.26 rl(h JR C) 

I9.709b6 ~Rs. _ r. . 

.49'116 

CON<;ERVATJVf 
CONCF.:NTR/ITION 

lN PPR 
o.oo 

.67 

.69 
1.47 
2.S4 
4.32 
5.27 
~.BR 

6.31 
6.61 
6.37 
6.12 
5 .. 76 
4.<J~ 

4.10 
3.22 
1.96 
1.26 
1.04 
1. 0 1 
1.01 

.89 

.67 

.49 
o.oo 

I)J<;CHA~ G E 

ADJ US T EO 
CONC :-_ N fRAT I OtiJ 

IN PPR 
o.oo 
4.57 
6.02 
9.96 

17.23 
29.2~ 
1').70 
39.~5 

42.75 
44.83 
4].17 
41.51 
l-/.02 
33.R3 
27.81 
21.79 
13.2A 
. fl..51 
7.06 
6.85 
6.85 
6.02 
4.57 
3.32 
o.oo 



<;AAlNf PJVFP 
,.PRI L l~-30·1Q7? 
SA~~LING SITf NU~AER 1 AT ST. H~Y. 42~ 

DISTANCE F~n~ D0JNT OF I~JECTION 

PJVFP DISCHA~GE 

PECOVF:~Y RATTO OF T R t.Cf~ 

Ttt.ef TO CfNT QJ TO 
TIMf VA.:?IAN CE 
COEFFICIENT OF S~EW 

.cHITE OAK 
13.10 I'TLES 

21e.oo crs 

.772 
48.1c5 HG UPS 

1 0 • 2 R ~- 4 b H ~ S • S 0 • 
.66938 

OlSCHAPf,f 
Ttt-tf SI"'Cf ut=4SERVEO COPIJSfRVATIVE Ar)JU5TEO 
INJECTIO~ CONCEt..JTRATJON CONCENTRATION CONCENTRATION 
IN H()URS IN PP4 TN PPH TN PP8 

40.000 o.oo o.oo o.oo 
41.000 .24 .31 • 31 
42.000 .65 .84 .84 
43.()00 1. 47 1.90 1.90 
44.000 2.7R 3.60 3.60 
45.()\)0 5. 45 7.06 7.06 
4f,.(l00 7.48 9.69 9.69 
47.(\00 A.35 10.81 10.81 
4P.OOO 8.28 10.73 10.73 
4Q.OOO 1.31 9.54 9.54 
so.ooo 6.13 7.94 7.94 
51.000 4.64 6.01 6.01 
5?.000 3.39 4.39 4.30 
5~.000 2.42 3.14 3.14 
54.(•00 1.64 2.12 2.12 
~'::>.000 1.06 1.37 1.3 
5h.OOO .60 .78 .1b 
57.000 .34 .45 .45 
SA.OOO .23 .3C .30 
59.000 .13 .17 .17 
60.000 .13 .16 .16 
61.000 .OB • 11 .11 
A2.000 .06 .os .os 
63. 0 00 .03 .04 .04 
64.000 o.oo o.oo o.oo 

282 
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SABT"-'E RIV FR 
,'\ P R l L 1 A - 3 0 • l Q 7 2 
5AM~LING S J Tf N U~BE~ 2 AT ~T. H~Y. 43 , TATU~ 

fll'5TAr ~ CE f ~ O~ P O JI-.l T OF lNJfCTT ON 3 4.40 ~ J LF.<--

PJ I FR DJ S C~~~GE 250.00 cr s 

PEC CV[R 'f' ~ATI O OF Tl-lACE~ 

TTMF TO CfN T ~CIC 

TJt.lf IA '-' JANCE 
COfFFI ~ lENT OF SKEw 

TIME s:~CE 08 SFR VEO 
INJECTJ()N CONCENT~ATTON 

lN HQl)Rc; IN PPH 
Q1.000 o. o o 
94.000 .07 
q;;.oo o .18 
96.000 .46 
Q7.00 0 .94 
9P.OOO 1. 37 
99.0 CO 1.94 

100.000 2.48 
101.00 0 3.03. 
102.00 0 3.51 
103. 0 00 3.89 
104. 0 00 3.94 
105.000 3.A6 
10~.000 3.49 
107.000 3.15 
lO R.OO O 2.65 
10 9. 0 00 2.25 
110.000 1.92 
111.000 1.45 
117.000 1.0A 
11 3 .00 0 .so 
114. 0 00 .65 
llC:.. OOO .54 
llf. OOO .44 
1 1 7.0 00 .38 
llP.OOO . 3 2 
1lq . c oo . 21 
17 0 . (.'00 .23 
121 . 000 .17 
1?2 . 000 • 15 
123. 000 .oq 
124 . (;00 .os 
12') . 000 o.oo 

~ 

283 

.644 
10 5 . 3 6 HOtJ~S 

2,.,.3~868 ~ R s . - o . 

.71S 2 9 

[J l SCHAKGE 
CON SFRV ATIVf. AD JLJ . T£D 

CONCENTPA TJ:)N CONCENTR ATI ON 
IN PP~ T ~~ PP R 

o .o o () . 00 
• 1 1 • 1 3 
.28 . 3? 
.72 . H2 

1. ~ 6 1.t:-s 
2.13 2 .45 
3.01 3. 4 5 
3.8~ 4.4 2 
4.71 5.40 
5.45 6. 25 
6.05 6. Q4 
6.13 7. 0 3 
5.99 6. 8 7 
5.43 6.22 
~ . ~ 9 S. 6 1 
4.12 4.73 
3. 4 9 4.00 
2. '18 3 . 42 
2.25 z . :; A 
l.6A 1.93 
1.24 1.43 
1 • 0 1 1.16 

.84 .96 

.69 .79 

.b O .bA 

. s o .58 
• 41 .48 
.35 .41 
.21 .31 
.23 . 2 6 
• 1 4 • 16 
.o s .09 

o.oo o.oo 



' ' 

~ARl"'F Ptvfu 
AP.:(] L 1~-30.1172 

SA~PLlNG ~JTf ~ U MYEP 3 AT U .~. H~Y. 
OTSTANCE reo~ cor~ r Of INJfCTIO~ 

RIVFQ OISCt1A~Gf 

REC OV[RV RA T I 0 OF T ~A(fH 
TP.tf TO CENTP OJj 
TIME VA~TAN(f 

COEf·FICTf_NT I)F SI". Eii 

TJ~F S I NCf 
INJF-. CTtClN 
IN ""1C1 1J~<; 

}7C::,.00 0 
17h.OOO 
177.001) 
178.00 0 
17G.OQ O 
180.0 0r. 
lAl.OOO 
182.000 
18~.000 

184. 0 00 
18~.00~ 

lfH·.OOO 
187.000 
1f'8.000 
189.000 
190.000 
191.000 
19?.POO 
193.000 
194.(100 
195. (1 0 0 
196.000 
197.000 
}4e.ClO O 
199.fl0 0 
200.00 C 
201. 0 0 0 
20?..00 0 
203.000 
204. 0 00 
20r:;. ooo 
206.00 C 
207.000 
20A. OOO 
209.00 
210. 000 
211.000 
212.000 
211.000 
214. 0 0C 
21!=>.000 

21~.00 0 
217.00C 
21A.OOO 
219.<'00 

OBSE~V£0 

CONCE"'THATTO "" 
IN PPH 
o.oo 

.09 
• 16 
• 1 6 
• 16 
.29 
.44 
.bS 
.79 
.94 

1.12 
1. 30 
1. 49 
1.70 
1.90 
2.03 
1. 98 
1.92 
1. 8~ 
1.75 
1. 60 
1. 49 
1 • :iA 
1. 2S 
) • l 5 
l.OS 
.97 
.90 
.Bb 
.Al 
.76 
.70 
.65 
. ss 
.55 
• 52-
.47 
.41 
.37 
.33 
.26 
.20 
• 15 
.os 

o.oo 

59 . MA 4S ~ALL 

?A.10 MiLE S 
? 2o .o o crs 

.473 
194.91 H QU~S 

74.893A9 HQS.SQ. 
.459)0 

CONSERVATIVE 
CONCENT.JAT!O I'J 

IN PPH 
o.oo 

.18 

.34 

.35 

.35 

.62 

.92 
1.3~ 

1. '.> 7 
1.~9 

2.36 
?..7f> 
3.15 
3.59 
4.01 
4.29 
4.18 
4.06 
3.91 
3.70 
3.3~ 

3.11) 
2.91 
2.65 
2.43 
2.21 
2.(\6 
1.90 
1.81 
1. 71 
1 • f>l 
1.48 
1. 38 
1. 23 
1 • 16 
1 • 1 1 
.99 
.87 
.79 
.71 
.55 

.42 

.31 

.17 
o.oo 

u I SCHARC";f 
ADJUST[() 

CONCENlRATION 
IN PPH 
o.oo 

.19 

.34 

.35 

.35 

.62 
-93 

1.38 
1.69 
2.01 
2.38 
2.78 
3.18 
3.62 
•• os 
4.33 
4.22 
4.10 
3.94 
3.74 
3.41 
3.)9 
2.94 
2.67 
2.45 
2.23 
2.08 
1.91 
1. 83 
1.73 
1.62 
1.49 
1 • .. r, 
1 • 2 • 
1. 1 r 
1.12 
1.00 

.88 

.PO 

.71 

.56 

.42 

.31 

.18 
o.oo 



SABINE QJVEP 
APRIL 16-30•1972 
SAHPLlNG SITE NU..,Bf~ 4 AT li.S. HwY. 79. (A~ T HAGE 
O!STANCf FROM POINT OF INJECTIO~~ ·ro.SO ""lLES 
PIVER u!SCHAKGE 134.00 CF S 

PECOVE~Y RATIO OF TRACE~ 

TJ9-4f TO CENTROID 
T!J.At: VA~lANCE 
COFFFICifNT OF S~LW 

TI~F S I 'JCF OBSERVED 
JNJ~CTJ(! N CO~CENT~AT!G"J 

IN rl0 1.J~S IN PP8 
20?.000 o.oo 
201.000 .10 
204.000 .oa 
20~.000 .09 
20~.000 .oa 
?.07.('00 .07 
20A.OOO .os 
20Q.OO .07 
210.000 .07 
211.000- • 11 
212.000 .19 
213.000 .25 
214.JCO .33 
21'3.000 .45 
216.000 .57 
217.000 .17 ./ · 
21A.OOO .90 / 

?.19.000 1.o ... 
22fl.OtJO 1.24 
221.0vo 1.32 
22?.000 1.46 
223.000 1.56 
224.0()() 1.65 
22S. OO fl 1.66 
22 ,:, .oon 1. 64 
';? 7.000 1.62 
2?~.000 1.55 
??Q.OOO 1.46 
230.000 1.32 
231. J no 1. 1 9 
23?.000 l. 0 1 
233.000 .86 
2 34.000 .70 
23S.OOO .61 
2 ]!:.. • 0 0 0 .')1 
?.37.000 .47 
2l''. no o .43 
?.3Q.OQO .J9 
?.40.000 .36 
?.41.000 .35 
24?..000 .34 

2s:. 

.'J74 
?..26.71 HO UR' 

68.3Al20 HRS.SO. 
.2497c; 

DI~CHA=<G E 

CONSfPVt~TlVE AnJ :J c:;Tf n 
CO~C'ENTPATIO~J COt-.JCfNTPATJ(l · 

IN pp~ !f-4 PP8 
o.oo o.on 

• 1 7 . 2 1., 
• 14 .?2 
.15 .23 
• l 4 .21 
• l 3 .19 
.14 • 21 
• 12 • 1 A 
• l 3 • ! 9 
• 19 .2~ 

.34 .S2 

.44 .67 

.58 .89 

.79 1 . ?0 
1 • 0 0 1.53 
1. 34 2.06 
l • 5(, 2.39 
1 • 81 2.77 
2.16 3.31 
2.31 3.S3 
2.54 1.90 

· z.75 4.22 
2.87 4.40 
2.~2 4.48 
?...86 4.J9 
2.83 4.34 
2.70 4.14 
2.54 3.90 
2.30 3.52 
2.0A 3.1~ 

1.77 2.71 
1. ~0 2.30 
1.21 1. 88 
1.06 1.~2 

.9'J 1.37 

.A2 1.26 

.75 1 • 1 c; 

.68 1.05 

.63 .Q1 

.62 .94 

.59 .91 



TJt.~F ~~~C£ 

INJf(TJON 
243.000 
244.000 
24';.000 
24~.00() 

247.oon 
?4A.00() 
24Q.OOO 
250.000 
2~1.()00 

OASERV ED 
COt-..Cf NT qt. T T f,\J 

• )2 
.29 
.21 
.21 
• 17 
• 12 
.09 
.as 
.oo 

_86 

OJ <; CHAP(i f 
CO~ '"; fRVATTVE ~DJUSTZO 

CO~CfNT~t-TION fOr.JCf~TQATION 

.5'; .A4 

.so .11, 

.46 .71 

.31 .57 

.30 .47 

.21 .32 
• 15 .23 
.08 • 13 
.01 .01 

,. 



~ISSISSIPPI R!V fR 
sEp T F M ~ E rl 1 c, • l () ~' c:; 
c; A M D L I ,. I r, s I T f N u M H E R 1 A T p l A 0 u t: M I "J E • L A • c f N T f p 
f'J <; THJCF. ~P()M OI) JNT OF INJ~(TI ON 22.00 MILf <-
PlV FP nrsc~A ~G F. lSl ?.oo .oo cF s 

Rf(')V ~y RATIO f) F T~ACER .1 6 ?. 
TT._. F TO CE NrR n TO 1 ?. • 7 1 Hf)UQC:. 

T JMf \/A~IANC I:: 1 • f, 40 ') ~ ;.,) . so. 
COff~ICTfNT OF SKEW 1.?007(-, 

OI <; C t-- A ~-JGE 

T!Mf SINCf OBSE RvEn CO "J SF P \/ATJVE Af)J <; TE n 
l~JfCTTON CONCF.NTRATTON C 0 r-- t C E f\; T R A T I 0 N fO"I C!:N TP ATI 
Il\l HOUR<; IN PP8 Jl\l PP8 T "' PPB 

lO.SOO o.oo o.oo f) . (J 

l0.7SO .90 2.50 ? . 50 
11.000 2.10 s.Al s. ~ l 

11.250 3.~6 9. 'd 4 9. 8 4 
11.')00 5.41 }4.~6 14.1.16 
11.750 7.~0 20.75 20.7S 
12.000 8.86 24.50 ?. 4.50 
12.2')0 7.71 21.32 21.32 
12.500 5.61 lS.Sl }t;.Sl 
12.7 5 0 4.51 12.64 1?.. ~ 4 

1J.OOO 3.76 ] 0. 41 l 0. 4 1 
11.?.'10 3.17 R.7fJ A.7~ 

11.500 2.68 7.42 7.42 
1J.7t;() 2.23 6.16 1:>. 1 ,<., 

}4.000 1.90 S.2 6 r:;.2h 
14.25 () 1.60 4.43 4.43 
14.500 1.38 3.82 3~82 

l4.7t;() \.22 3.36 1. 3 6 
lC:,.OOO 1.05 2.q1 2. en 
1S.25C .92 2.56 ?. • ~,6 
lS.'-00 .78 2.17 2.17 
}C.. r' ':i O .66 1.84 l.A4 
lf>. OOO .56 l. 5 4 1.54 
ih.?. 5 0 .47 1 • 31 1 • 31 
1 ~ .r:; no .39 1.0A 1.08 
l 6 .7C:,O .32 .8A .8A 
17. ()() 0 .zs .6q .69 
17. 250 .1A .4Q .49 
17.SOO • 1 0 .zq .29 
17.7')0 .04 • 12 .12 
l A. OOO .~o • 0 1 • 0 1 
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•AJ S ~I S ~-~ P PI R ! './ ~ - o 

SEPTf~BfR l~• 1965 
~A~PLIN~ SIT' NUMAER 2 AT PLAQUfMINE, LA. RIGHT HA~K 
Dt~TANCf tR0M POINT OF INJECTIO~ 2~.00 ~ILES 
P[VFP ~ISf.HhPGE 5~800.00 (FS 

R[COVfPY PATIO OF TRACER 
TI~f TO t:fNTROTO 
TI~F.: VARI~NCE 
C: 0 F: F ~ I C T r:: t-1 T 0 F c; K E W 

TI~F SINCE 
TNJffTTO"J 
TN ~OUPCS 

10.SOO 
10.750 
11.000 
11.25() 
11.500 
11.750 
12.000 
12.25~ 

1?.500 
1?.7C,O 
13.000 
13.?50 
11.~()0 

13.7~0 

14.000 
14.25() 
14.500 
14.750 
15.000 
1S.2SO 
lS.~OO 
1S.750 
16.000 
16. 2~-- 0 
16. 500 
16.7SO 
17.000 
17.2'50 
1 7. c, 0 0 
17.750 
1R.OOO 
1A.2SO 
1'~.~0~ 

OASERVEO 
CONCENT~ATION 

TN PPR 
.oo 
.61 

1.42 
2.23 
3.':>3 
5.70 
7.06 
6.65 
6.06 
c;.61 
5.16 
4.74 
4.38 
3.96 
3.64 
3.2R 
2.97 
2_.67 
2.37 
2. 15 
1.85 
1.59 
1.37 
1.15 
.~4 

.79 

.63 

.49 

.34 

.22 

.12 

.02 
o.oo 

288 

.151 
13.32 HOURS 

~.26203 HPS.SQ. 
.71311, 

C0~5ERV4TIVE 

CONCENTRATION 
l"J pp~ 

• 0 1 
4.06 
9.42 

14.77 
23.35 
37.67 
46.72 
43.95 
40.09 
37.09 
34.11 
31.36 
?8.94 
?6.19 
24.06 
21.71 
19.62 
17.63 
15.70 
14.21 
12.25 
10.49 
9.05 
7.59 
6.22 
5.21 
4.19 
3.25 
2.26 
1.4A 
.78 
.13 

o.oo 

OISCHAPt;£ 
~QJU~TEO 

CONCE~JTPA T I ON 
IN PPi3 

.oo 
1.42 
3.29 
5.16 
R.l5 
13.1~ 
16.31 
15.35 
14.00 
12.95 
11.91 
10.95 
10. 11 
9.15 
8.40 
7.58 
6.85 
~:>.16 
5.4P. 
4.96 
4.2A 
3.6fl 
3.16 
2.65 
2.17 
1.82 
1.46 
1.14 

.79 

.52 

.21 

.os 
o .. oo 



~ISSISSTPPI RlVfP 
~EPT~MR~R 1'1- l~hS 

~A~~LING SITE NU~RFR 3 
DJSTANCf FPO~ POINT OF 
RIVER OJSCHA~GF. 

AT PLAQUEMINE• LA . LFFl RANK 
INJFCTION 22.00 MILf~ 

RfCO~~PY PnTJn OF TPACfP 
TJwt:: TO rFNT~-<'110 

Ttt.AF. VAPIANCF 
C:OfFFIC:J[NT OF S~f~ 

T!Mf 4.:, t NCE O~SEPVfO 

JNJFC:TION CONCC::NTRATION 
T ~ i 1-lQUP~ IN PPP 

lO.SOO o.o0 
10.750 .09 
11.000 • 14 
11 • .?~0 .18 
11.500 .24 
11.750 .29 
12.000 .40 
1?.?50 .83 
1?..500 1. 9 3 
1?..750 3.14 
11.000 4.7) 
1~.2SO 6.35 
13.500 6.49 
13.7~0 6.15 
}4.000 5.75 
14.?50 5.25 
14.500 4.82 
}4.750 4.40 
15.000 4.03 
15.250 3.69 
Jc;.soo 3.31 
1':1.750 2.99 
lf>.OOO 2.72 
1~.2SO 2.37 
1,_,.500 2. 11 
1~.7C,Q 1. 82 
17.000 1. 58 
11.250 1. 33 
17.500 1 • 1 0 
17.7'>0 .~9 

A.:iOO .67 
IP..zc;o .51 
1H.500 .35 
1A.7SO • 19 
19.000 .OQ 
]Q.2')0 .co 
:Q.',()() o.oo 

289 

36000.00 C:FS 

.100 
14.56 HOUP<:; 

2.13994 HPS.SIJ. 
.54~03 

OT";CHAPGE 
CO~t.;Ef?VATIVE AI),JUSTfQ 

C0NCF.NT~ATION C 0 ~~ C: F. ~ T ~ A T I 0 N 
!N PDF TN PDP 
o.o0 0.00 

, _ 8A 
' . • 21 
1.44 .34 
1.85 .44 
2.39 .S1 
?..89 .f->9 
4.01 .q6 
8.33 1.9A 

19.33 4.60 
31. 4Q 7.50 
47.48 1 1. 31 
1)3.76 15.18 
~5.10 1').50 
61 .69 )4.69 
57.70 13.74 
~2.72 1?.55 
48.37 11.5? 
44. 1 1 10.50 
40.42 9.62 
37.01 8.81 
13.21 7.91 
29.9~ 7.14 
27.2~ 6.49 
?.3.76 5.66 
21.15 5.04 
18.2~ 4.35 
15.81 3.77 
13.37 3.18 
11.0 0 2.62 

B. 91 . 2.12 
6.74 1.61 
5.10 1. 21 
1.4': .83 
1.93 .46 

.90 .22 

.04 • 01 
o.oo o.oo 



~ISSJSSTPPI ~IvF~ 

SEPT F "'PER l c. • 1 c, 6 ~ 
SAM~LING SITE ~UMHFR 4 AT ~U~~HINE HRIOGf• CENTtR 
OJ~TA C~ FPn~ POJNT OF lNJfCTION 6?.50 MILES 
PtVFP OI~CHAPGf 1?.0000.00 CFS 

PFC~V~PV PATI0 OF T~ACEP 

TT~~ TO fENT~~JO 
TJM~ VARJA"IIf_ 
COF~FICJENT OF ~~f~ 

TI~F SJNCE 
TNJfCTJON 
TN 4(\UPS 

3"-.000 
3f..250 
3fl.50() 
3b.7'l0 
J 7 .000 
37.?';() 

37.500 
37.751) 
38.000 
3A.250 
38.500 
3~.750 
3').000 
3q.2so 
3Q.500 
3Q.750 
40.000 
4o.z r, o 
40.500 
40.750 
41.0')0 
41.250 
41.500 
41.750 
4?.000 
4?.250 
42.')0() 
4?..75() 
41.000 
43.250 
43.500 
4 3 .75 0 
44.000 
44.250 
44.500 
44.7')0 
45.000 
4~.?.50 

4'i.500 
45.750 
46.000 · 

QA<;f~VF. D 

CONCENTRATION 
IN PPR 
o.oo 

.07 
• 11 
.17 
.21 
.31 
.42 
.57 
.76 
.92 

1.12 
1.35 
1.5Q 
1.85 
2.13 
2.32 
2.45 
2.55 
2.62 
2.64 
2.61 
2.54 
2.44 
2.32 
2.18 
2.08 
1.97 
1.87 
1.77 
1.66 
1.57 
1.48 
1.37 
1.28 
1.20 
1 • I 1 
1.03 

.94 

.89 

.81 
• 75 290 

.268 
42.28 HOU P<; 

A.91 Cl l3 YRS.SO. 
.Rc; ; ~f, 

CON~EPVATIVE 

CONCE~JT; ~ T TON 

OJ<;CHAPGE 
AOJUS n:n 

CQP~tCfP..tTP AT I ON 
IN PPA T , . P "'H 

j.oo 
.2c; 
.40 
.62 
.7A 

1.15 
1.58 
?..13 
2.8~ 
3.44 
4.16 
5.05 
5.93 
6.89 
7.92 
8.64 
'1.14 
9.50 
9,76 
9.83 
9.73 
9.45 
9.08 
A.66 
~.11 

7.77 
7.33 
,.,.97 
6.59 
6.19 
5.86 
5.51 
s.1o 
4.75 
4.4(, 
4.14 
'3.84 
3.52 
'3.30 
3.01 
2.79 

o.oo 
.20 
• 32 
.49 
.62 
.91 

1.25 
1.69 
2.24 
2.73 
3.30 
4.00 
4.71 
5.47 
6.29 
6.86 
7.25 
7.54 
7.75 
7.80 
1.12 
7.50 
7.21 
6.87 
6.44 
6.16 
5.82 
5.53 
5.?3 
4.92 
4.65 
4.37 
4.05 
3.77 
'3.54 
3.28 
3.05 
~.79 

2.62 
2.39 
2.22 



1-Aic:;SISSIPPI R IV~. k 

0 I <; c ,.. /I p " F 
TIMf ~. t NCf O~SF.~v E n CON SF.RVATiVF ~r) JLJC:T(I) 

INJ fC TJON CO"JC~NTRATION C0NCF"JT ~ I\TION C 0 "l C F: ": ! ~ A r ! ') ~ J 

4h.?C,() .69 2.5R z. os 
4fl.SOO .64 2.3A l. H ~ 

46.7C)O .SR 2.1':1 1 • 7 () 
4 7 .00() .53 1.98 1. 57 
47.?';1) .49 1. 8 1 1.44 
47.500 .45 l. 68 1 • 3] 
47.750 .40 1.50 1 • ! q 
4A.OOO .31 1. 38 1. 0 ~ 

4~.?50 .32 1.20 .9 S 
4A.C)OO .30 1 • 1 3 . 9 0 
4A.750 .27 .'19 .79 
49.000 .25 .94 .75 
4Q.2~0 .22 .83 .66 
4Q.500 .20 .7ft .60 
49.750 • 19 .7?. . 5 7 
~o.ooo .18 .6q .54 
50.250 .17 .65 .Sl 
50.500 • 15 .56 .44 
50.750 .14 .52 • 4 1 
51.000 .13 .4R .38 
51.?50 .12 .45 .35 
51.500 • 1 0 .37 .30 
51.750 .o~ .3'; .2A 
5?..000 .09 .34 .27 
5?..250 .07 .2H .2? 
52.500 .05 . 2 0 .16 
52.750 . • 05 • 1 9 • 1 c:; 
5].000 .04 • 1 3 • 11 
5"3.250 .02 .09 .07 
53.SOO .02 .07 .06 
5"3.7';0 .oo • 0 1 • 0 1 
51.. • 0 0 I) o.oo o.oo o.oo 
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~IS~ISSIPPI RlVFP 
SEPTE"1RER l S • 19f. 5 
SA~PLJNG ~!Tf NU~REK 5 
OISTANCf Fon~ POT~T OF 
QJVEP OJ<;CHAPC:F 

Al 5UNSMINE ~R}nGEt BOlH HANK~ 
lNJECf!ON 62 . 50 ~TLES 

P~C0VERY PATIO OF TRACf~ 

T!f.'E TO CfNT°CJf) 
T!'-1~ V~Plt.NCE 

COfFFICTENT OF SK[W 

Tt~f SINCE OBSERVED 
INJF:CTJON C 0 t-1 C EN T R A T I 0 N 
IN P-4QUPS IN PPH 

37.500 o.oo 
37.750 .o8 
38.000 .20 
38.250 .30 
3R.500 .40 
3R.7SO .56 
3Q.OOO .71 
39.250 .sA 
39.50() 1.08 
3Q.750 1.25 
40.000 1.40 
40.250 1.55 
40.500 1.70 
40.7 50 1.81 
4l.CDO 1.90 
41.250 1.99 
41.50() 2.07 
41.750 2.14 
4?.00() 2.16 
42.250 2.18 
42.'100 2.19 
4?.7SO 2.19 
43.000 2.18 
43.250 '2. 16 
43.500 2.12 
43.7SO 2.06 
44.000 1.98 
44.250 1.90 
44.50 0 1. 81 
44i&7~1} 1.72 
4'1.000 1.61 
45.250 1.52 
45.5 0fl 1.42 
45.7C:,n 1.30 
4fl.OOO 1.22 
4 h . ?S 0 1 • 13 
-46.SOO 1.04 
4"'.7')0 .96 
47.000 .A9 
47.?50 .A2 
47.500 .76 

292 

12000 0 .00 CFS 

.268 
~3.75 ._.OURS 

9.78260 HRS.SO. 
.69927 

Pt SCHARf;' ~ 

C0~SfkVATIVE ADJUSTED 
COP.tCENT R ~ T I ON COt-•CENTRA T I 0 

IN PP8 IN PP(-( 
o.oo o.oo 

.30 .24 

.75 .59 
1.12 .89 
1.51 1.20 
2.10 1 .. 67 
2.64 2.09 
3.2A 2.60 
4.04 3.21 
4.68 3.71 
5.23 4. 15 
5.81 4.61 
6.35 5.04 
6.76 5.36 
7.10 ';.64 
7.44 5.90 
7.73 6.14 
7.99 6.34 
~.08 6.41 
8.la 6.47 
S.l8 6.49 
8.19 6.50 
8.16 6.48 
8.06 6.40 
7.94 6.30 
7.70 ~. 11 
7.42 S.AQ 
7.10 5.63 
6.7A 5.38 
6.44 5. 11 
6.03 4.79 
~.67 4.50 
s .zo 4.20 
4.8~ 3.R6 
4.55 3.61 
4.2• 3.36 
3.P9 1.09 
3.57 ?.84 
3.33 ~.64 
3 ~) 7 2.43 
~.BJ ?..24 



MJSSISSTPPI RioJEP 

D I SCHU~GE 

Tt~f SINCE ORSERVEO CONSERVATIVE A O. JUc:>TE ,) 

YNJfCTION CONCENTRATION C 8 1\· C E N T R A T I 0 N COt-JCE~TH-A.,. I C ~ 

47.7S0 .70 2.61 2.07 
4R.OOO .65 2.44 1.94 
4A.2SO .60 2.26 1.79 
4~.500 .56 2.0A 1.65 
4R.7C::,O .so 1.8A 1.50 
4Q.i'QO .47 1.74 1. 3R 
49.?50 .43 1.60 1.27 
4Q.500 .39 1.~7 1.16 
49.750 .36 1.35 1.07 
so.ono .33 1.22 .97 
50.250 .31 1. 1 7 .93 
50.500 .28 1.06 .84 
50.750 .26 .9A .78 
51.000 .25 .93 .74 
51.250 .23 .Bb .68 
51.500 .21 .79 .63 
51.750 .20 .74 .59 
52.000 .18 .67 .53 
5?..250 .17 .62 .49 
S?.t;OO .15 .~8 .46 
5?.750 .13 .49 .39 
'i3.0f)(l • 12 .44 .35 
51.250 .10 .31 .30 
51.500 .09 .32 .26 
51.750 .06 .24 • 19 
54.000 .os .lA .14 
5!4.250 .03 .10 .oa 
54.500 .oo .01 .01 
54.750 o.oo o.oo o.oo 

293 



~I~SJS~T~PI RTV FR 
~fPTf'A~FR } '; . l~A S 

c:; AMP L I ~ G S I T f N U t-18 F R h A T R F S E R v F • l 0 U T S l AN~~ 
() r s T A " J c r F" P n"' o o r N r 0 F 1 "U E c T 1 oN 91 • B o ~ 1 L f s 
PJVFR D!SC~~ PG f. 240000.00 CFS 

P[COVfPY PATtn OF TRACER 
Tl~~ TO \fr-,TL.,!()JO 
TJt..~E VAPJ4N(f 

(Q~FFICI~NT OF S~Ew 

TI,..r: ~~~CE ORSERVEf' 
INJFCTTO~ CONCENTRATION 
lN HOIJ~~ IN PPR 
~s.coo o.oo 
5~.('~() .03 
sc,.c,oo .04 
5~.7C,O .os 
C::,£>.000 • 1 0 
~A.2S~ .12 
~6.~00 .14 
Sh.750 • 1 7 
S7.oon .22 
57.2SJ .25 
57.500 .29 
57.750 • 34 
SR. 0 0 (, .38 
5~. 2 ~0 .41 
sq.soo .47 
5H.7SO .52 
59.(1()0 .sa 
5q.?.50 .63 
5'1.500 .. 71 
S9.750 .71 
60.000 .84 
f'O.?SO .93 
fl O.SOO 1 • 0 l 
60.7')0 1. 1 0 
61.000 1.19 
6l.?C,O 1.29 
f.1.50() 1.40 
6 1.750 1 • 51 
f--?..000 1.64 
~2.2SO 1.72 
h2.SOO 1.77 
62 .7 ')0 1.78 
~).000 1.77 
~ 1 .250 1.74 
t--1.500 1.70 
63.750 l.bc, 
"4.000 1. 60 
fl4.2SO 1.54 
1,4.500 1.47 
64.7C,O 1.42 
65.000 1. 36 

_94 

.471 
f,4.24 1-4Q URS 

l4.39f>04 HRS.SQ. 
.52Q21 

DlSCHAPGf 
CONSERVATIVF ADJUSTED 

CONCEN'T~ATTON COt-'CENTP AT I ON 
IN ppq IN PPR 
o.oo o.oo 
, .• 06 .09 

.• 09 .15 
• 11 .lA 
.20 .32 
.25 .39 
.30 .47 
.37 .sa 
.46 .74 
.54 .86 
.62 .99 
.72 1. 14 
.82 1.30 
.RB 1.40 

1.00 1.59 
1. 11 1.77 
1.23 1.96 
1.35 2.14 
1.52 2.41 
1.64 2.60 
1.78 2.82 
1.98 3.)4 
2.14 3.40 
2.33 3.70 
2.54 4.03 
2.13 4.34 
2.97 4.71 
3.20 s.o8 
3.49 5.54 
3.65 5.80 
3.11 . 5.98 
3.78 6.00 
3 •. , ,.., 5.9~ 

3.71 5.88 
3.6? c;.7c; 
3.51 5.57 
3.39 5.3A 
3.26 5.18 
3.12 4.96 
3.02 4.79 
2.89 4.59 



~ISSISSTPPI ~IVFR 

OJ<;C~APf;E 

TJ._,F <;JNCE 08SEPVEO C 0 ~J <; ~ R VAT J V E A0JU5TECI 
IN'-'fCTION CO~ICE~: T PAT I GN CONCE~TRATION CGP I CENT~AT ION 

f,5.?5(} 1.30 2.76 4.3D 
6~.500 1.25 2.65 4.21 
6C:.7C..,O 1 • 1 A ?. .52 3.99 
~t>.OOO 1. 1 3 2.41 3.A2 
6~>.250 1 .. ;)8 2.29 3.64 
6~.500 1.0?. 2.17 ) . 45 

. 6f •• 7«; c .97 2.06 3.21 
67.COO .91 1.93 3.06 
67.2'i0 .a6 1.84 2.91 
67.500 .81 1.72 2.73 
67.750 .76 1.61 ~.ss 

~R.OOO .71 l.S2 2.41 
t,R.2~0 .66 1. 41 2.23 
68.500 .61 1. 30 2.07 
6A.7C:,O .sa 1.22 1.94 
6Q.OOO .52 1 • l 1 1.77 
f,9.250 .49 1.04 1.65 
6q.soo .46 .98 1.56 
6Cf.750 .43 .91 1.44 
7().000 .39 .84 1.33 
70.2'i0 .38 .so 1.27 
70.500 .34 .73 1.15 
7C:..750 .32 .6<; 1.09 
71.000 .30 .65 1.03 
71.250 .28 .6(' .95 
71.500 .25 .5 3 .84 
71.750 .23 .49 .78 
72.000 .22 .46 .74 
72.2SO .21 .44 .69 
72.500 .19 .ttl .65 
72.7t;O .19 .41 .1)5 
73.000 .19 .41 .65 
73.250 .17 .31 .59 
7~.500 .17 .36 .57 
71.7SO • 15 .33 . 52 
74.000 .14 .zq .46 
74.250 • 13 .21 .43 
1 '~. c; 0 0 • 12 .25 .39 
74.750 • 11 .23 .36 
7S.OOO .09 .19 .30 
7c;.250 .as .17 .26 
7~.500 .07 .15 .24 
7r:;.750 .06 • 13 .20 
7l-I.OOO .os • 1 1 .17 
76.250 .03 .01 • 11 
7~.500 .03 .06 .09 
7f..7')0 • 02 . .04 .06 
77.000 o.oo o.co o.oo 
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~JSSTS~JPPJ ~!V f P 

<; [ PTFI-•t:fR 1"• 1 9 1--') 
SA~PLJ ~G S IT ~ N U~8 ~ ~ 7 AT NF ~ OPLFAN<;• LOUI S l~NNA 
nt~TA~C ~ FR O ~ PO INT OF lNJFCTJON 127.20 MJLES 
PJVFR D ISCHA~~~ 2 4000 0 .00 CFS 

QfCnv EPY PAT ~ 0 ()f TRACE R .~05 

TT...,F ~o CfNH70TQ Q3.36 HO URS 
TT..,F VAQ I A~J ([ 30~47~62 ~R S .SQ. 

COf~T IC TENT QF S~Ew .7~694 

OJSCHAPGE 
TJ,.,F C)!NCE QASE ~~ VEO CONSfRVATIVE AD .J US TEO 
T~J~C:TI O N CO NCf.NTPATJON CONCENTRATION COP.•C t: ~JTPA T I ON 
I N .-.O UP.5 IN PPR IN PPR Ir.l PPR 

A 1. 7~0 o.oo o.oo r.oo 
~2.0{\0 .03 .07 • 11 
~2.2~n .os • 10 .16 
~?.500 .07 .13 .21 
82.7c;O .09 .17 .27 
~1.000 .10 .19 .30 
~).?.t;O .12 .23 .37 
~3.'100 .15 .30 .47 
~).7t;O • 17 .33 .53 
~4.000 • 19 .38 .60 
P-4.2~ & .21 .41 .65 
~4.SOO .23 .45 .71 
k4.150 .26 .52 .A3 
8"'-.000 .30 .60 .95 
~';.?. 5 0 .34 .67 1.07 
es. s oo .38 .1s 1.19 
~t;.750 .41 .82 1.30 
Ml--.000 ..... 6 .91 1.45 
86. ~ t; (l .52 1.02 1.62 
P~.soo .57 1.13 1.80 
8h.750 .64 1.26 2.00 
A7. 0 00 .69 1.37 2.18 
A7.?. t; O .77 j.t;2 2.41 
8 7. 500 .tl4 1. b5 ?.63 
A7.7 5 l) .93 l .R3 2.91 
Afi .O OO 1.00 1.9~ 3.15 
R8 . 2S O 1.07 2. ll 3.35 
P A. S OO 1.12 2.22 3.52 
R .7 5 0 1 • 17 ?.32 3.69 
~9.0 00 1 • 21 2.39 3.79 
89.?. ~ () 1.23 ?.44 3.87 
8 9 • . 00 1. 26 2.49 3.95 
f\Q.7C.. O 1. 28 2.53 4.01 
40.000 1. 29 2.56 4.06 
9 0 .?. S O 1 • 31 2.60 4.13 
40. !1 00 1.32 2.60 4.13 
9 0 .750 1.32 ~.62 4.15 
91.000 1.32 2.61 4. Pi 
91.?.~0 1.32 2.60 4.13 
9l. C.. 00 1 • 31 2.5Q 4.11 
91.7 " 0 1 • 3 J 2.58 4.09 

.":9 t 



._.I S S 1 s.s I P PI PIVF:.._, 

r1!5CHAPGE 
TI ... f S INCE ORSEP.VEQ ... ON SEPVATTVE AI)JU STEO 

1NJEC:TI0N CO~JCENTPA T I ON (O~JCE ~JT RAT I O"J C 0 l'l r: € NT R A T I 0 N 

92.00') 1.29 ?.56 4.06 
92.250 1.28 Z.52 4.01 
92.500 1.26 2.4q ].95 
92.750 1.22 2.42 3.84 
91.000 1.19 ?.36 3.74 
93.?50 1.15 2.28 3.62 
93.500 1. 1 0 2.18 3.47 
93.750 l.Ofl 2.09 3.32 
94.000 1.02 2.01 ~.20 

94.250 .95 1.~7 2.97 
94.500 .88 1.75 2.78 
94.750 .84 ,. 1.66 2.63 
<tt;.OO() .so 1.59 2.5? 
9').250 .1f:. 1.50 2. 3t 
95.500 .73 1.44 2.28 
QE;.75() .70 1.38 2.20 
9f>.OO() .68 1.35 2.14 
9A.2C,O .67 1.32 2.09 
96.500 .63 1.25 1.~8 

Q6.7C,O .61 1.21 1.93 
97.000 .SA 1. 14 1.82 
97.2';0 .57 1. 12 1.78 
97.500 .55 1.08 1.71 
97.7SO .53 1.06 1.68 
Qfi.OOO .52 1.02 1.fl2 
·-~~.250 .so .99 1.56 
98.')00 .48 .95 1. 51 
9A.7SO .46 • 91 1.44 
09.000 .45 .89 1 • 4 1 
99.2~0 .43 .~5 1. 36 
9Q.S0 0 .-+2 .83 1.32 
99.7SO .40 .78 1.24 

100.000 .39 .71 1.22 
ton.zc;o .38 .75 1.19 
1()0.')00 .37 .73 1.16 
100.750 .35 .70 1 • 11 
lCl.OOO .34 .6A 1.07 
10l.2C,O .33 .66 1.05 
101.~00 .33 .64 1.02 
101. 7~0 .33 .64 .1. 02 
t o?.oau .3o ~60 .95 
1 (·?. zc:; o .29 .58 .92 
102.500 .2Q .SB .92 
10 2 .7';0 .27 .53 .85 
103.000 .25 .so .80 
101.2C,O .25 .49 .79 
10~. s no .25 .49 .77 
10~.750 .24 .48 .76 
104.000 .23 .45 .72 
104.2"0 .22 .44 .10 
10'•.500 .21 .41 .65 
104.750 .20 :97 .39 .62 



~ISSTSSYPPI RtVE~ 

OI5CHARGE 
TI~E sr~cE 08SERVEO CO~SfRVATJVE A.OJU5TEO 
INJECT TON CO~,CENTRATJON CONCENTPATION CONC:£NTF<ATIO'J 

104.7C::O .20 .30 .f-2 
10~.uoo .20 .39 .62 
lOS.?SO • 19 .31 .59 
10~.~on • 1 A .35 .55 
10c;.7SO .17 .34 .53 
10~:->.000 • 17 .34 .55 
106.2~0 .17 .33 .52 
lOh.SOO .16 .32 .51 
106.7~() .16 • 31 .49 
107.0CO .15 .29 .46 

.}07.250 .13 .26 .41 
107.500 .12 .23 .36 
101.7c;o .12 .2. .38 
10~.000 .12 .24 .38 
lOA.2C.O • 11 .21 .33 
lOR.SOO .10 .1 q .31 
10~.7Ci0 .09 .lC) .30 
10Q.OOO .oR .17 .26 
109.2SO .o1 .14 .23 
lOQ."Of') .07 .13 .21 .· 
}(JQ.7SO .06 • 11 .18 
110.000 .04 .09 .14 
ll0.2'i0 .03 .os .o~ 

llO.'iOO .02 .or; .oa 
110.750 o.oo o.oo o.oo 
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I I 

~ISSISSJPPI RlVFP 
~AP(H llt }Q6R 
SAMPLING SITf NUMBf~ 
ntSTAN(F F~OM POINT Of 
RIVEP OISCHAPGE 

AT (HYSTAL CITY, ~l~SOG ~ l 

INJECTION 14.00 MJLf~ 

PECnVfPY PATIO OF TPACEP 
TJMF TO t:ENT~OTD 

"!"J.,1f VARIANCE 
roEF~lfiENT CF S~Ew 

TJMF ~JNCE ORSERVEO 
INJECTION CONCENTRATION 
IN H()LJRS I~ PPA 

12.SOO .oo 
!?.7SO .48 
13.000 1. 13 
13.2C:,Q 2.23 
13.500 3. 1·3 
13.750 4,45 
14,000 S.lA 
}4,250 5. 15 
14.500 4.46 
)4,750 3.56 
lS.OOO 2.86 
)').21)0 2.33 
1~.')00 1.41 
1~.750 1. 58 
16.000 1.28 
16.2~0 1 • l 1 
16.500 .87 
lf-..750 .65 
l7,00C .47 
17,2SO .32 
17.SOO .19 
17.750 .os 
1~.000 .oo 

93000.00 CFS 

1.134 
14.5~ Hf')UP<.., 

.<-~f>710 HRS.sa. 
,70934 

()J<;CHA~GE 

CON<;fRVATIVf AOJUSTE() 
C(HJCENTRAT ION (()P. ! C~NTPAT ION 

Jtv PPB r r-. ~~A 

.oo .oo 

.42 .42 

.99 .qq 
1.96 1.96 
?.76 ?.76 
3.93 3.93 
4.57 4.57 
4.54 4.54 
3.94 3.Q4 
3.14 3.14 
2.52 2.52 
2.06 2.06 
1.6c; 1.69 
1. 39 1.39 
1 • l 3 1.13 

,98 .9A 
.71 .11 
.57 .57 
.42 .42 
.29 .29 
.17 .17 
.04 .04 
.oo .oo 



~ISSJSSJPPI ~IV£R 

~ARC~ 1 1 • 1 Qt--H 
ClA..,.PLTNG <;JTF: NUMHEK 2 AT ST. GfNEVIEVf • MJSSOUPI 
0 I S T A "I C F Fo G ~ P 0 I " J T 0 F I N J f C T 1 () N 6 0 • 0 0 MILES 
RIVfP OTSC~AP~f Q)OOO.OO CFS 

P€C 0 VFPY ~ATJO OF TRACFQ 
TI~f TO Cf.NT~OIO 
TI ... f V4PIAP.J(f. 

COJ:FFIC:I~~JT OF S~Ew 

TJ~F S JfiCf 08S~~vEr. 

JNJFCTJON CO~JCfN:,.JAT TON 

IN HOUR<; I~, PPA 
21.7::,0 • l' 1 
2?.000 • 26 
2~.250 .71 
??.coo 1.20 
2? • f c-: ') 1.62 
2 3. r. (; ·; ?.06 
23.?.'30 2.41 
23.'>00 2.53 
23.750 2.61 
24.000 2.55 
24.250 2.33 
24.500 2.15 
24.750 1.92 
25.000 1. 76 . 
25.~50 1.61 
25.500 1. 47 . 
2~.750 1.3, 
2~.000 1.22 
26.250 1 • 1 ! 
26.500 .99 
2t-..750 .90 
27.1)00 .79 
27.250 .71 
27.~00 .~4 
27.750 .s:· 
2~.00() .49 
28.25'> .42 
2~.500 .38 
?.A.750 .34t 
29.000 .29 
29.250 .26 
2~.500 .2.:. 
2Q.1~0 .21 
30.000 .19 
30.250 .17 
:10.500 e 15 
30.750 • 13 
31.000 • 11 
31.?.SO .10 
31.500 .o~ 

31.7C,O .OA 
3?.000 .06 
32.250 .05 
3?.SOfl o.oo 

300 

1. r. 24 
24 • 99 Hf)IJRS 

3.Ql022 HPS.SQ. 
l • (•61 4 3 

DJ<;CHAP(;E 
CONSE 1?VATIVE ADJUST En 

C0tJCENTKI\TION ((J~IC~J\JTPA T IOP\1 
~~ PF~ IN p~~ 

.01 ~c . 

.26 .26 

.t>9 .69 
1.1A 1.18 

' 1. 58 1.58 
. 2. 01 2.01 
2.35 2.35 
2.47 ~.47 

2.55 2.'55 
2.4Q 2.4-9 
2.27 2.27 
2.09 2.09 
1 • A~ l.AA 
1.72 1.72 
1.57 1.57 
1.43 1.43 
1.32 1.32 
1.19 1.19 
t.o.q 1.08 
.97 .97 
.. ea .as 
.77 .11 
.69 .69 
.62 .62 
.52 .52 
.47 .47 
.41 .41 
.3P .3A 
• :i3 .33 
.28 .28 
.26 .26 
.23 .23 
.21 .21 
.19 •19 
.17 .17 
.14 .14 
.13 .13 
.11 • 11 
.10 .10 
.oA ,..QA 

.oR .oA 

.Oft .06 

.05 .os 
o.oo o.oo 



M{ S5T SSIPPJ kTVF~ 
'-~A t:t. ~ ! l • 1 (}h~ 
SA~PLT~G SITE ~U~Rfq AT CHf STfQ. ILLI~ O I ' 
nysrA~Cf FD0M PQJ~T 0 F INJFCTI~~ 73.~0 MTLfS 
Q}VFR OISCHA~GF 98000.00 CF~ 

RECOVfCY PATTO OF T~ACER 

TI"'f TO ~fNT~OJf) 
T Ja.,f VA Q I A''\ €: 
CO£FFJCifNT OF S~EW 

TJ..,F ~JNCE C~S[~VED 

T'JJECTJ0N COrh .. fNTRA T T CN 
I t.J ~t)ucs IN PFR 

2A.7'i0 o.oo 
?9.000 • 11 
29.2SI) .21 
?Q.'iOO .27 
29.7~0 .36 
30.000 .45 
30.250 .53 
30.500 .62 
30.7'i0 .69 
31.000 .75 
3l.2t;O .83 
31.5()0 .A9 
31.750 .96 
3?.000 1 • 0 1 
3i?.?'in 1.08 
32.500 1.14 
3?..7~1) 1.19 
33.000 1. 23 
31.2C,O 1.29 
33.500 1. 31 
13.750 1.30 
)4.00 0 1.28 
3 4. 2 t;O 1.24 
34. on 1. 20 
34.7 5 0 1 • 1 4 

3c: . oo n 1.08 
35 . 2 '; 0 t. oc:; 
3'; . t; f)f) 1. 0 0 
35 .7 C:, n .97 
3~ . 0 0 0 . • 93 
36 . ?.C..') .t;9 
3~. soo .86 

h .7 S'> .80 
37 . 0 00 .79 
37. ? n .74 
3 7. ? 0 0 .71 
37 .7 ':> 1) .66 
.) ~.(10() .61 
Jo .?c; u .59 
)A. t; OO .!:>5 
1A.7 n .~2 

-'Ul 

1 • 1 1 8 
35.31 H()URS 

12.52014 •-m~.~a. 

.65312 

DISCHAPGF. 
CON'-fRVATTVE AD .. JU<:;TE~ 

COtJCfNT"'ATION CONC[~TRA T I ) "J 

IN P~R !N pp~ 
n.oo o.oo 
.10 • 11 
.19 .20 
.24 .?5 
.32 .34 
.40 .4.3 
•4 R .so 
.ss .5~ 

.b? .65 

.67 .70 

.74 .78 

.7Q .B3 

.e..., .90 

.41 .96 

.97 1.0? 
1.02 1.08 
1 • 0 7 1.12 
l • 1 0 1.11, 
1 • 1 c, 1.22 
1 • 1 7 1.?3 
1.1~ 1.22 
1 • 1 c; 1.21 
1. 1 1 1 • 1 7 
1.07 1 • 1 3 
1.02 1.08 
.97 1.02 
.94 .99 
.90 .95 
.86 .~1 
.R-3 .HA 
.'10 .A4 
.77 0 l . .... .. 
.72 • 76 
.70 .74 
.67 .70 
• h -~ .67 
.~Q .62 
.~4 .'::J1 
.53 .56 
• •~9 .5? 
.46 .4Q 



MJSSISS[PPI ~JVfP 

OI<;CHA~GE 

TI~F: SJNCF.: OBSERVED CON<;f~VAliVF. ADJUSTED 
TNJfCTIO~ CONCENTRATION COtJCfNTR4 T ION CONCENTRATION 

39.000 .49 .4 3 .46 
3Q.250 .45 .41 .43 
3Q.500 .44 .39 .41 
39.750 .42 .38 .40 
4fl.OOO .40 .36 .38 
40.250 .38 .34 .36 
40.500 .35 .31 .33 
40.7SO .33 .30 .32 
41.000 .32 .28 .30 
41.250 .30 .27 .28 
41.500 .29 .26 .2A 
41.750 .2A .25 .26 
42.000 .24 .22 .2J 
4~.250 .23 .21 .22 
42.50() .21 .19 .zc 
4?.750 .20 .18 .1 9 
43.000 • 19 .17 .lA 
43.250 .18 .16 .17 
43.500 .16 • 15 .15 
43.750 .15 .l:l .14 
44.00() • 14 .12 .13 
44.250 .13 • 12 .12 
44.500 • 11 .10 .10 
44.75() .09 .oa .ve 
4').000 .oe .07 .o1 
45.?.50 .07 .06 .07 
4t;.500 ,07 .06 .06 
45.750 .04 .04 .04 
4~.000 .03 .03 .03 
46.250 .oz .02 .02 
46.SOO o.oo o.oo o.oo 
46.750 · o.oo o.oo o.oo 
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~IS~l~SIPPJ RJVEP 
MAR( ... 11· lGh~ 
~A~DLI~G ~TTF. NUMHf4 4 
OISTANC.f FPOM POINT Of 
RIVE~ OtSCHA ~ r;E 

AT CAI~O• ILLINOIS 
INJf(TJON 1~3.00 MT F. S 

PfCnVF.PY PATTO OF T~~CfP 
TJ,...f ro C:fNT~C1T() 

TIMf V~PIAN(( 

COf.FFIC.!fNT OF S~fw 

TI'-'f: SINCE O~Sf~VEO 

INJfCTTON CO,.~CfNTPAT JON 
TN H()lJ~<; IN PPH 

70.~00 o.oo 
70.7SO .03 
71.000 .Ob 
71.2SO .09 
7l.C.OO • 1 1 
7l.7C,O .13 
7?..000 .17 
7?.25~ .20 
7?.C)00 .23 
7?..750 .28 
73.000 .31 
?3.2C,O .35 
73.500 .39 
73.750 .43 
74.000 .48 
74.250 .53 
74.500 .SA 
74.750 .61 
75.000 .64 
7S.250 .66 
75. ~ 00 .67 
75.750 .68 
71:>.000 .68 
76 .250 .68 
7r-.C,OO .68 
76.7'>0 .66 
77. 0 00 .62 
77.?.SO .60 
77.'>00 .57 
77.7 C) 0 .52 
78.000 .49 
7~.250 .4'> 
78.SOO .44 
78.7SO .40 
79. 0 00 .38 
79.?5 0 .33 
79.')00 .31 
7Q.7C,O .29 
eo.ooo .2B 
Pfl.250 .2h 
AO.SOO .24 

303 

105(100.0 0 (FC 

.1:>15 
7A.J9 H() UCJS 

1 ;i • 4 S ~ h S H ~ ~. • c; () • 
.9}QI_)} 

OJ SCI-1Aj.jG£ 
~ON<;fi-'VATTVF hO , JUSTfO 

cor .. c~~T'-'4 r ION c () '" c Ft./ T R A T I 0 N 

I"J PPA IN PPfi 

~· 00 c.oo 
' . 05 .06 
.oq • 1 0 
• 14 • 1 , 
.1R .20 
• 21 .24 
.27 .30 
.32 .36 
.37 .41 
.44 .49 
.49 .5c; 
.5h .63 
.62 .69 
.6A .77 
.7h .86 
.83 .94 
.92 ).03 
.96 1.09 

1. 0 1 1 • 1 3 
1 ~ 0 4 1. 1 ~ 
1.05 1.19 
1.0~ 1.22 
1.07 1.21 
1.07 1.20 
1.07 1 • 21 
1.04 1 • 1 A 
.~A 1 • 1 1 
.<.J4 1.06 
.89 1 • 0 1 
• 82 " .93 
.77 .f-47 
.71 .111 
.69 .78 
.63 • 71 
.60 eh7 
.52 ·'"'~ 
.4Q .~s 

.46 .51 

.44 .49 
• 4 I .4~ 

.38 .4? 



J.AJ5SJSSTPPJ R I vr: c.; 

f)JC\CHARr,E 
TIP-1f. . <;JNCf OPSE~Vt.O CON':;E~Vi\TJVf ~DJLJSTfn 

lNJf(TJOI\J CONCENTRAT IO~J C0~4CE~HP4 T I ON C 0 ~~ C E NT P ~ T I 0 N 

~o.7r;o .c2 .35 .40 
Al.OOO .22 .35 .39 
Al.2t;O • 21 .3?. .37 
Al.'>OI) .?.0 .32 .36 
81.7(;.0 .1'1 .31 .35 
~2.000 .19 .30 .34 
P?.250 .17 .26 .30 
82.'-;00 .17 .2/:, .30 
~?.750 .17 .26 .29 
~3.000 .17 .2f> .29 
AJ.2C}fl .16 .25 .2A 
A3.501) .14 .23 .25 
~3.750 .14 .23 .25 
~4.000 .14 .23 .?5 
84.?50 .12 .lQ .2l 
~4.'>00 .12 .19 .22 
A4.750 .12 .19 .22 
ac;.ooo .12 .19 .22 
8'>.251) .12 .19 .21 
85.500 .12 .19 .21 
8~.750 • 1 1 .1A .20 
Af-.000 • 1 1 l 1 ~ .20 
86.25() • 1 1 17 .20 
86.')0() • 1 1 .17 • 19 
8f,.7r;o • 1 1 .17 .19 
87.000 • 11 .17 .19 
87.2C,O • 1 1 .17 .19 
87.500 • 1 1 .17 .1 9 
P.7.7(;,0 .10 .1 h .18 
H8.000 .10 .15 .17 
8P..2C,() .09 .14 .16 
8A.500 .09 .14 .16 
A~.7t;O .09 .14 .15 
A9.000 .09 .14 .15 
~9 .2C...() .o~ .12 .14 
A9.'"'00 .07 .12 .13 
89.7'i0 .07 • 11 .12 
90.000 .06 • 10 • 11 
Q().2')0 .04 .07 .07 
90.':>00 .03 .os .os 
90.7t;() .02 .02 .03 
Q1.00fl • 0 1 • 01 .o1 
91.2t;O o.oo o.oo o.oo 
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vySSISSTPPI RIVfR 
AUGIJ<;T 7. )QbA 
<;~f.A'-~ l I NG ~ T TF NIIM~f. ~ ) 
ntSTa~(f FP0M ~OJ~T OF 
PJVfR OJSCH!IPGF.: 

AT (QY<;TAL CITY• ~~~~OURI 

JN Jf CTTON 3L.OO ~ILF ~ 

241000.00 CF 

Rf(()VfPY ~.,TTO nF TRACE~-<' .972 
TJ~F TO CENTL~OID 1 1 • 1 2 t1 0UQ<. 

TJ~F VA~ I AP.JCf ?.4A9:,4 HPS. f). 

C0EFFICTfNT OF" S~EW ~.1?~83 

oic;cHA !JG E 
TTM~ STNCf OASE~VEO CONSEPVA T I VE. · 1\f' . Jli ~ TEn 

T~JFCTION COf\ICENTRl>TION CONCENTPATION CO'\J CENT P ATI ON 
I r~ Hnuqc; IN PPH ~~ PPR I~ PPA 

Q.')OO o.oo o.oo 0.no 
9.7sn .63 .h') .h') 

10.000 ?.F;9 2.9~ ?.9B 
10.250 3.70 ~.81 "'· ~q 
10.')00 2.56 ? .f-. 3 ?.63 
l0.7C..O 1.')5 ~ • ,.. 0 1.~ 0 

11.000 1.03 ' , , .. ...... 1. vh 
11.2~0 • 73 • 7•5 • 75 
11.500 .53 .~ l. .54 
1l.7SO .38 .4 0 .40 
12.000 .32 .33 .13 
12.250 • 2 :; .29 .29 
12.C..00 .2 -:-. .2h .2h 
l?.7C,O .23 .23 .23 
11.000 .21 .22 .2? 
13.2~J • 19 .20 .20 
l3. S OO .17 .lA • 1 A 
1 -i.75" .16 .16 • 16 
}4.000 • 1 ~ .Is • 15 
l4.2C:,() .14 .14 .14 
14.500 .13 • 1 3 • 1 3 
}l •• 7C,O • 12 • 12 • 12 
1'>.000 • 1 1 • 11 • 1 1 
1'; . ?-C.O .10 • 1 1 • 1 1 
1 . son .09 • ) 0 • 1 0 
15 .7 50 .OR .09 .09 
l b .OOO .07 .07 .01 
16 .2t; O • t~ 7 .07 .07 
1A. 500 .06 .Oh .Oh 
16.7 Sf> • 0 ~. .Oh .o~ 

17. 000 .0 5' .oc; .os 
17. 2c;() .04 .04 .04 
17.':>00 .04 .04 .04 
17.7 t;O .03 .03 .03 
)Q. OOn .03 .01 .03 
1~.2 C... O .02 .o? .o? 
1'~.~00 o.oo o.oo o.oo 
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MISSI~SIPPI RIVEP 
AUGfJS T 7 • 1 Qf,A 

c; A.., o L 1 ~ c, ~ r r E N u ~ , r, E ~ 2 :. 1 s r • r. f ~~~:: v r f v f • M r s souR 1 
OISTtNC~ FPO~ POJ~T OF - ~ JFCTT0N 60.00 ~ILE ~ 

RIV~P OTSC~~~~f 241000.00 CFS 

Q(COV[QY ~~ T0 0F T~~CfR 

~y~~ TO Cf~ · on :: 

T !~f. VtsPt.tHJc E 
C OfF~I~TfNT ~~ ~ - ~ 

T I._lf ~!NCf OR.~ERVEO 

.843 
19.59 HOURS 

6.3?526 HRS.<;Q. 
1.49039 

Dtc:;CHAP~t: 

CONSfPVATIVf 40JUSTEO 
TNJft:TTON C i' ~ . C f ,_; T R A T I 0 N CONCEt-tTPAT I ON CONCfNTRATION 
Ir~ HC"IJP<; 11-4 PPA JN pp~ IN PPA 

1~.750 o.oo o.co o.oo 
17.000 .23 .2A .28 
17.2C:.O .76 .91 .91 
17."00 1.39 1.65 1.6C:, 
11.1c;o 1.66 1.97 1.97 
1~.000 1. 59 1.8~ 1.88 
}R.2C.O 1.15 l.J7 1. 37 
1~.::)00 .<10 1. 0 -, 1.07 
1~.7')1) .12 .85 .as 
19.000 .59 .70 .70 
19.~C.t) .so .60 .60 
}Q.C:,Of) .43 .51 .51 
19.7'-f'l .3A .45 .45 
?O.OO'l .34 .40 .40 
20.250 .30 .36 .36" 
?0.500 .2A .33 .33 
?0.750 .26 .31 .31 
21.000 .24 .2A .28 
21.2'5>0 .22 .26 .26 
21.500 .21 .25 .2'S 
?.J.7c;o .zo .23 .23 
??..000 • 18 .22 .?2 
7.?.2SO .17 .2i .21 
2?.t;OO .17 .20 .20 
? 2 .7 ~ 0 • 1 b .1 q .l q 

?1.00f'l • 1 ') .lR .18 
23.2SO • 1 .• .17 .17 
?3. ') 00 • 13 .16 .16 
2 ).7C..O .12 .14 .14 
?4.000 • 12 .14 .14 
2 4.2~0 .12 .14 .14 
24.'l00 • 11 • 13 .13 
24.7')0 .10 .12 .12 
?'",.t100 .10 • ) 2 .12 
25.?50 .09 • 11 • 11 
2S.L)OO .oA .09 .09 
?5.7')0 .1)1 .OQ .09 
?A.00f) .07 .08 .os 
?,.,.2c::-n .06 .07 .07 
26. =-, oo .06 .07 .07 
2 ~.7~0 .oc:; .06 .06 
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M I S S T S S T ~· P I RIVFJ.J 

OJ<;C~~Pr; £ 

T I ~1f S I I'JC E OASf~VEO t:O"-~SERVATIVE ~D . IU~> T F O 
TNJfC:TIC'N CONCENTJ.JATtON CO r-JCFNTRATION f()"'-4CENTRA T l I ~ 

?7.000 ;c~ .oe .C6 
27.?~0 .04 .05 . cc, 
27.500 .04 .05 .05 
?7.7SO .04 .os .05 
?~.-ooo .04 .04 .04 
?R.~S('I .Ol .04 .04 
2A.')0() .03 .03 .03 
2@.7~0 .02 .02 .02 
:'9.000 o.oo o.oo o.oo 

,. 
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~IS5T S STPPJ RTVFP 
~Uf. lJS T 7. 1 O A~ 
SAMI,..)L l,.._.c; SI f f N tH,~HE~ 3 AT (.HfSTFR• llll~OlS 

nt~TtNr~ F A~ M PQJNT OF INJfCTTO~ 73.00 ~ILfS 
RTV f P OI~CHt~G F 241000.00 CFS 

P ~C0VEPV PATIO OF TPACFR 
TIMf TO CFNTP0TO 
T ! t.1 F V A Q I A ~J r E 
COFF~IfTfNT 0F S~ ~ 

r p..tf StNfF ORSEPVEO 
P•JJf. IT J I')N COt-~CENT~A T TON 
I~ H()l tP'l JN PPR 

}Q.7~() o.oo 
20.000 .OJ 
20.?."(; • 01 
?o.c;oo • 1 0 
20.7C:,0 .16 
21.000 .20 
2 ~ • 2~ 0 .27 
?1.':>00 .35 
21.75() .47 
??..00 0 .56 
? 2 .2S 0 .73 
??..SOO .82 
?.?.75() .9A 
23.000 1.oo 
23.2C:,() .9R 
? -~.500 .93 
?. 3 .7'>0 .R6 
24. 0 CC .so 
24.2C:,O .74 
2 1•.':>0() .70 
?4.7') 0 .66 
?s .onn .61 
2 5 .;?C:, () .56 
2 5 . ~()0 .53 
? C, .7 C,O .4t9 
2t...QQ() .46 
2 ~ . 2S 0 .43 
2h . l) on .41 
? f.7t; O .38 
?7 . 000 .37 
2 7. ?C:,O .34 
?7. 500 .32 
27.7 C., (l • 30 
(?Q.OQ () .28 
;~ .?c;n . 2 ') 
?. ~ . s o 11 .24 
? ~ .7') 0 .23 
2 9 . 0 00 .21 
?Q.2C.O • 1 q 
2 4 . c; Q() .18 
2Q.7C,O .1 b 
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1 • 1 1 3 
24.97 HOUPt; 

1 • 6 4 ') k 3 ""i ~) s • 5 f) • 
.QOIOl 

()I 'lCH A ~HiE 
CONSfPVATIVf AOJUSTEO 

COt-.1CENT R 1\ T I ON CONCfNTAATION 
TN PPA IN PFA 
n.oo o.oo , . .03 .OJ 

.Db .ob 

.OQ .o9 

.1• .14 
• 18 • 18 
.24 .?4 
.31 .31 
.47 .42 
.51 .51 
.6h .66 
.74 .74 
.BA -~~ 
.90 .90 
.~R .sa 
, 84 .84 
.77 .77 
.12 • 7? 
.67 .67 
.63 .63 
.59 .59 
.ss .55 
.51 .51 
.4R .4A 
.44 .44 
.42 .4? 
.JQ .J9 
.31 .37 
.35 .35 
.33 .33 
• 10 .31) 
.29 .2Q 
.27 .21 
.2S .2~ 

.23 .?.3 

.21 .21 

.21 .21 

.lQ .}Q 

.17 .17 

.16 • 1 b 

.14 .14 



.. 

tqS~TSSTPPJ RIVFP 

OTSCHARGE 
ry~r SINCE O'iSEkVED CO~SERVATIVE A~JUSTEO 

I ,.J J f I. T InN CO~CENTRATTON Cfi"Jl.EP.rTPAT l(lN CONCfNTRATtON 
JO.OOO • 15 • 14 • 1 4 

3~.250 .14 • 12 .12 
]0.500 .13 .12 .12 
30.7SO .12 • 1 1 • 1 1 
:n.ooo • 1 1 .10 .10 
31.250 .09 .oe .oR 
3l.SOO .09 .oA .OB 
31.7C..O .08 .07 .01 
32.000 .o8 .07 .07 
32.2C,O .o1 .Db .o~ 

32.';00 .06 .as • (15 

3?..750 .os .05 .oc.. 
3 .l.voo .04 .04 .ott 
33.250 .04 .04 .04 
33.SOO .03 .03 .03 
33.750 .03 .03 .03 
34.000 .03 .O? .02 
34.2~0 .02 .02 .02 
34.SOO o.oo o.oo o.oo 
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~~S~ISSTPPJ RTVFP 
AUf.II~T 7. 10hq 
SA~P L T~~ SITt NU~AFP 4 AT C~l~O . lLLI~OI~ 
f'I~TA"l(J:: FP('I~ DQJNT OF" INJECTION lq3.00 ~ILfS 
PIV~Q OISCHARGF 241000.00 rFS 

RErOVfPY P~TlO OF" T~~CFR 

TJP-4f TO C:fNT~OID 

T t ._. F V A P I A P.J ( f 
C.OFfF"JCtENT 0~ S~EW 

TTJ.1F STNCF ORSEPV[f1 
TNJ~C:TTON C 0 ,_~ C E NT P A T T 0 "J 

I~ H0UP<:. TN PP~ 

50.500 o.oo 
50.750 .01 
C:,1.0C>O .o? 
~1.2C:,0 .06 
5!.500 .10 
51~7C:,O .13 
52.000 .15 
52.2C:,O .19 
52 .5 00 .22 
5?.7C:,f) .26 
5).000 .27 ... 
53.250 .30 \ ')1.500 .32 ,., 
5~.750 .32 
54.000 .33 
54.25(1 .34 
54.500 • 34 
54.7~() .33 
55.000 .32 
5C..?50 .32 
~s.5oo .31 
55.750 • 30 
Sb.OOO .29 
56.250 .27 
C,6.C\OO .26 
Sf,.7c.o .25 
57.00() .24 
57 • .?50 .23 
57.500 . 22 
57.7~0 • ? l 
5A. •) on • 19 
~~.2'--0 • 18 
5A. 00 • 17 
58.7C,() .lh 
c;o.i)OO • 1 ~ 
5Q.?C,O .14 
c,c,.c,oo .13 
50. 7'"'\ () .1? 
60 . 0()1 • 1 1 
(,0 • ."''->fl • 1 } 
hO.?OO • 1 1 
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.~89 
S7.10 ...,ouoc; 

16.21327 ~PS.SQ. 
.~2713 

O!SCHA~~E 

CO~"~PVATIVF AnJLJSTEO 
CONCEt-•TPATJON C: 0 f.J C E N T P A T I 0 N 

TN PPR JN PPA 
o.oo 1).00 
.oz .02 
.04 .04 
.10 .10 
.1 b .16 
.23 .23 
.26 .2~ 

.33 .33 

.38 .38 

.43 .43 

.46 .46 

.so C:: " 
• _JV 

.54 .54 

.55 .55 

.Sf, .56 

.SA .5k 

.57 .57 

.56 .56 

.ss .55 

.54 .54 

.52 .52 

.51 .51 

.49 .49 

.47 .47 

.45 .45 

. 4? .42 

.41 .41 

.39 .39 

.JA .3A 

.3c:; .3C:, 

.33 .33 
• 31 .31 
. 10 .30 
.21 .21 
.26 .26 
.24 .24 
.22 .22 
.21 .21 
.19 • 19 
• 1 A • 1 A 
.1A .1A 



MJ<)SISSIPPI RJVFP 

f)JC,(t-4APr..~ 

i I P-1F S I .._,Cf OR~E~VEO CONSfqVATJVF AO .JUSTEO 

I NJF c ; 1 ON CONCENTRA TIn"' ( 0 t-J ( F ~~ T P ..\ T I 0 N ( n I'Jf F ~IT P A T ! ~ . 
6 0.7~0 • l 0 • l 7 • 1 7 
f,l.OOO .OQ .16 .lt-
td .2c;O .09 • }I, • 1 A 

61.'100 .09 • 1 'j • 1 ~ 
~ .. 1 • 7 c; 0 .OA .lt. • 1 4 

~?.000 .08 .1~ • 1 3 
62.2C,0 .07 .12 • l? 
62.':>00 .01 • 1 1 • 1 1 
~2.7SO .07 • 1 1 • ! 1 
6 .1.000 .06 • 1 1 • 1 1 
63.250 .06 • 1 1 • 1 ! 
63.SOO .06 ,. • 1 1 • 1 1 
f-3.7 5 0 .Oh • 1 1 • 1 1 
64.000 .of> • 1 1 • } 1 
64.250 .06 .10 • 1 0 

64.500 .06 elO .10 
A4.750 .06 .10 .10 
h S .OOO .06 • 1 0 .to 
~~.250 .06 .10 .10 
6s.c;oo .os .09 .09 
6S.7~0 .os .OQ .09 
f>6.000 .os .OQ .OQ 
6f-.250 .os .OQ .OQ 
6(,.500 .os .oa .oA 
f) A.7SO .os .o~ .o,:.-
67.000 .04 .07 .07 
67.250 .04 .07 .07 
67.500 .04 .07 .01 
(,7.750 .03 .Of> .Of. 
6R.OOO .03 .04 .04 
~~.zc:..n .03 .04 .04 
&q.soo .02 .04 .04 
hA.7C:..O .02 .03 .o~ 

f- .o co • 0 1 .02 .02 
{- tl . ?C... 0 • 0 1 • 0 1 • 0 1 
f:-c;. . &;flO o.oo o.oo o.oo 
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WJN()/RI G HOPN ~liJf l ~ 

' 1 A P C 1-4 ?. l • 1 Q 7 1 
c; 4 M P I P ·1 r, ~ I T f N U ~ '1 E P 1 I N T H ~ W I N 0 ~ I V F R C A NY 0 "J 
r" I S T A~~ C f F Q 0 ~· D 0 J N T 0 F I f\ IJ f C T I 0" 5 • 7 0 ._. I f S 
PIVFP n JSCH6~r,f. l940.0G CFS 

P f i.0Vf~Y ~AT!~ Of lQA(fR 
TfM~ TO C FNT~OTO 

Tl'A~ I/A:::>I4NCF 
r.nF~~tr.IfNT OF S~E~ 

TtMf C.. T "J C F. ORSERVEO 
lN'-'Ff'TION CO~JCENT QAT I ON 

JN H()tJP<; IN pp~~ 

2.l?c; o.oo 
2,1P~ ,67 
;.-.?50 2.75 
2.11'3 ~.13 

?,375 8.60 
?.43A 11.81 
?..500 15.07 
?.t;63 17.A8 
2.6?C:, 21.74 
?.6~~ 25.07 
?..75() 26.31 
2.811 25.97 
?.B1S 23.86 
?.9JA 21.45 
3.COO 19.20 
3.063 lb.9q 
1.l?C:, 15.01 
3.l~R 13,25 
3.250 1 1 • 41 
3.313 CJ.54 
3.37C, 7.58 
3.43A 6.42 
1 .SO() ~.so 

J .'J63 4,63 
3.1-,2C:, 3,90 
3.6~~ 3.18 
3.750 2.'l2 
3.~13 1.97 
3.g7C:, 1.~? 

3.93 ~ l. 1 9 
4. () 0f) .91 
~.()f-1 .12 
4,l?t; ,6n 
4.) AA .49 
4.?c;o .43 
4. 311 • 31 
4.37 5 .2? 
4,41~ .20 
4.~0() • 12 
4.5~~ o.oo 

312 

1 • 0 7 1 
2.Q? Hr,u ~s 

• 1 3 7 6 2 H P S • S f; • 
.8?778 

r11SCHARGf. 
C:t)!JC)f.PV" T I Vf AO .JlJS TEn 

C () I·~ C. f ~IT 1::· 4 T I 0 N CO~CENTRAliON 

IN pp~ IN PPA 
o.oo o.oo 
.63 .63 

2.57 2:.S1 
4.79 4.79 
B. 0 3 3.03 

11.01 11.03 
l4.0q 14.08 
1~.70 16.70 
20.30 20.30 
23.41 23.41 
2'+.57 24.57 
24.?5 ?4.25 
22.28 ??.28 
20.0'3 ?0.03 
17.93 17.93 
l~.ij5 1S.85 
14.02 14.02 
12.37 12.37 
10.65 10.65 
8.91 8.91 
"7. 01 7.07 
6~0n 6.00 
5.i4 5.14 
4.33 4.33 
3.6~ 3.65 
2.97 2.97 
2.3S ?..3~ 

1.84 l.A4 
1.42 1.42 
1 • 1 1 1 • 1 1 
.~c:; .H5 
.67 .b1 
.~1 .f>l 
.4fl .46 
,40 .40 
.2Q .2q 
.21 • 2! 
.lq • 1 q 
• 11 • 11 

o.oo o.oo 



~~~0/H}GHnPN ~TVFR 

~-~':1-4 21· 1971 
St~Dl I 'JG ~IT~ NU~8fR 2 
OJ~lANCF F~ n M POINT OF 
PJ\If"~ OI~C.,_.ALJt;f 

AT THE~~OPOLI S • ~V QMJNG 

INJECTION 20.3 0 ~T L F~ 

RflnvFRV PAllO ~F TRA(FR 
T I ,., F.. T n C E N T ~ 0 I D 
TJ...,F_ VA4JAN(f 
COE~VICTFNT OF S~E~ 

Tf"'E <,JNCf CdSE~VfD 

T~~fr.TION CO~JCENTPAT ION 
J\J '--a)UR S IN PPR 

A.25() o.oo 
8.375 .96 
q.';OO 2.21 
A.6?.'5 3.78 
A.750 5.23 
R.87'> 7.17 
9.000 A.64 
Q.12C:. 10.17 
Q.250 11.47 
Q.)7') 11.88 
0.'>00 11. 71 
Q.625 11.23 
9.7C.,O 10.32 
9.87? Q.21 

10 .000 9.15 
l 0 .1?.S 6.90 
10.2~0 5.45 
10.17'5 4.21 
Io.soo 3.25 
10.6(''"> 2.~2 
1 0 • 1 r; 0 2.03 
lO.A7'5 1.69 
ll.OOO 1 • 41 
11.12" 1. 16 
11.2'">0 1.00 
11.37') .77 
11. S OO .60 
11.62 5 ~49 
ll.7 S O ,.3~ 

11.~7C., ' • .J r) 
1?.• 0 0 / .?5 
1 2 .12C, I : i~ 1?.2C:. () 
1? . 3 7 .., ! • 1 ~ 
l ? . S QO I • 1 1 
1?.6?.S .o7 
1?.7~0 I 

.Of., 
l?.A7 t; I .oc, 
11. 0 0 ·1 .04 
13.1£' ") .02 
11.2~0 o.oo 

.5 1.) 

1940.00 CFc:_ 

.9"l2 
9.6t; H Q L' P ~ 

.4+702~ ~pc:_. Sf) . 

.Q~~32 

OI<;CI-1AQGf 
CO"JSfRVATIVF AOJ UC,TEO 

CO~JCENT p 1\ T I ON CO~JCE~ ! TPAT I ON 
~~ PPR 1 ,.., PPR 
o.oo o.oo 
1.03 l.OJ 
2.37 2.37 
4.05 4.05 
5.61 ').61 
7.70 7.70 
Q.27 ~.21 

10.92 10.92 
12.32 12 • .1 2 
12.75 12.75 
12.57 12.57 
1?..0f> 12.0'> 
11 • 0 ~ 11'1!0A 

9.&9 9.89 
R.7~ A.7S 
7.41 ., • 41 
c,.~s c;.AS 
4.~2 4.52 
3.4Q .1.49 
2.71 2.71 
2.1A ?..1A 
1. k 1_ i . ~; 
1 • 51 1 • c:, 1 
1 • 2'5 1.2~ 
1.07 1.07 

.t>? .Be 

.65 .65 

.:,3 .5.1 

.41 .41 

.32 .3?. 

.?t> .2ft 
~2?. .2? 
• 1 ,., .ll-, 
• l 4 .14 
• 1? .1? 
.01 .07 
. Oh .06 
. o ~ .Oh 
.04 .04 
.o;.> .o? 

o.oo o.oo 



~JN[)/~J G H()P tl OJVF I-J 
~.\R(--4 ?}, ]Q7} 

C::A,..Pl J~r, C)JT F NU~qFI-J .l AT l lJC EJ..? NF• wY()rA{NG 
n T ~ T ~ ,.l (' F F" ~ 0. ~A P f) l N T 0 F I N . J f C T I 0 "' 3 1 • 3 0 M ll F C, 

PIV FQ nt ~ CHA ~G E ?000.00 CFS 

P [~rlVf~Y ~A T J(. OF TRACER .911 
Tl~ E TO (FNT~OlD 17,01 H0UR S 
TJ""F VA~JAP'~(f .7~q4A 1-iRS.<;Q. 
COEFrtrllN! OF S~E~ .h~)08 

OJ<;CHARGE 

TIME ~I~CF OBSERVED CON~E~VATivE AO , IU S TEO 

TN~F.CTTON C0"JC£NTPA T TON COP.JC':f~ t TP.\ T I ON CO,.JCE~TRA T I ON 

~~ ~ouRc; lN pp~ IN P?P IN pp~ 

1~.000 o.oo 1). ~ o.oo 
1~.1?5 .23 .2c; .26 
}c;.2~0 .61 .67 .70 
15.375 1. 0 1 1. 11 l.lc; 
l';.soo 1.60 1.76 1.81 
p;,h?S 2.30 -2.52 2.60 
}C,.7C:.O 2 . 96 3.2') .1.35 
1~.e1s 4,01 4.41 4.54 
lh.OOO 5.01 5.50 ~.67 

l6.12c; S.7Q ().36 ().55 
1f...?C,O 6,80 7,47 7.70 
l6.37S 7,5Q A.33 s:\,59 
16.c:;oo 8.13 ~.92 9 • .?0 
1 ~ .6?S 8.26 9.07 9.35 
1h.7SO 8.21 9.01 9.29 
1f-. H7" 8.06 8,85 Q,12 
17.000 7.82 8.~9 a.as 
17.125 7.43 8.lf, 8.41 
17.2S O 7.01 7.69 7.93 
17.375 6,42 7.05 7.27 
17.500 5.70 6.26 6.46 
l7.~? S 5,09 s.sq 5.77 
17.7 ') 0 4,44 4.88 s.oJ 
l7, A7 5 3.qs 4.34 4.47 
1 ~ . oo o 3.32 3.64 3.75 
1F .l ?.S 2,7 5 3.02 3.12 
u ... r.sn 2 . 2 A 2.50 2.58 
1P..37 S 1.45 ?.14 2.21 
1 ~ . -,() 0 1.60 1.75 1. H 1 
l ~ .h?c; 1.37 1.50 1.55 
1A.7C,O 1 • 1 .l 1.2c; 1.2A 
1 ~ .~7') , 9 7 1.07 1 • 1 0 
}q. Oill) .81 .8Q .91 
}O.l? .t> S .7?. .74 
} Q .?~() .~4 ,60 .62 
10 , 3 7 5 ,46 .~1 • ~,2 
lQ. SO O ,37 ,40 .42 
)4. 6 ?';, ,2A .31 .32 
19.7C,() .23 .zc; .26 
l 9 .H7 C, .16 • 1 q • 19 
?0,000 .13 314 

.14 .14 



0 T c;C.HAQr.,.F. 
Tt~F: SJNCf QRC)ERVEO CON'-.f~VATJVf A(') . JLJS TEO 

I~0EC:TJON C01'4CE,.tTPA T I ON COt-Jff~·ITP.\- I ()N CO,. ; ff~IT P h!! Ot-.1 
?0.12') .10 • 1 l .12 
20.?.'.() .10 • 1 1 .12 
20.)7S .l)q .OQ • 1 0 
?o.c;oc .07 .OR .nA 
?(1.~?') • t)4 .04 .04 
2C'.7C:.O o.oo o.oo f').OO 
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WJ,.~O/t1II,H()FJ ~ J 1-(IVE ~ 

MAR(LJ ?lt }q7} 
';A~Pl INr, SITE ~U~AF R 4 

DlSTANCF FPOM POINT nF 
PJVFQ Dt<;CH.A.,;(,f. 

AT WJN(:HE~TfP• 'wYOMH Jf, 
INJFCTION 4h.AO ~ILf ~ 

?000.00 CF~ 

P[(('V ~ PY RAT1 0 ( lf- TP~CF.~ .~40 

TJt.Af TO r.rr-.· r~nt o ?:..37 Hn U P~ 
TTM~ v ~ P. t ~ ,.J (F. J.l'i355 ~e<c;.<; r., . 

rn[J:"FJ(T£N7 OF s~ F.. .~f>044 

OJSCHGRGE 
-ry,..~ STNCF OASfRVtO CO~<;fRVdTJVt- A[)JUSTF.P 
T ~.JJFC T I n"J CONCE"JTRA T TON COt-..CENTPATJON . C0~1Cf'-JTPATIO~ 
J~ ~f) I_I PS IN PPR T~ PPM T~ PPP 

??.7~() o.oo 1').00 tJ.oo 
?~.87~ .08 • 1 0 • 1 0 
?.J.OOO • 19 .23 . 2 4 
?3.125 • 34 .41 .4? 
21.2~0 .52 .f,?. ·"'4 
?3.375 .74 .6~ .91 
21.500 1.03 1. 2 3 1.27 
23.6?'; 1.48 1.76 1.81 
21.7C,O ?.04 2.42 2.50 
2 3 .H7C, 2.58 3.07 3.16 
24.000 3. l 7 3.77 3.~q 

?4. 125 3.76 4.50 4.64 
?4.2:,0 4.42 s.z~ c;.4? 
24.375 4.96 c;.9) 6.oq 
?4.500 c;.3Q 6.41 ~.61 

24.625 s.6q 6.77 br9R 
?4.7~0 S.89 7. 0 l 7.23 
24.~7C, h.QO 7.14 7.36 
2S.t')0() 6.0fl 7.21 7.44 
2').12C, 6.05 7.20 7.42 
2S.2SO 5.9A 7.11 7.33 
2'J.37C, 5.77 6.87 7.08 
zc; . soo 5.52 6.57 6.7A 
? C, . 6 2 5 s. 2 9 6.zq ~.4Q 

?. ') .7 50 s.oo 5 .94 ~.13 

2 5.~7'1 4.6C) 5.5A 5.76 
? ~ . 0 0 0 4. ) ,:, '>.27 5.3A 
21-..l?C:, 4.0? 4.7n 4.93 
26. 2 Sfl 3.64 4.33 4.4h 
? 1, .37"' 3.26 3~88 4.00 
?.~.">00 2.H5 3.3Q 3.49 
26.h? 5 2.35 2.80 2.h8 
21,.7SO l.Y6 2.34 2.41 
?.6.H7'i 1.64 1.96 2.02 
?7.00 0 1 • 3A l.f,4 l.hq 
27.12 C:, 1 • 19 1.42 1.4~ 

27.2S 0 1.oo 1.1Q 1.23 
?7.37c; .t:sA 1.05 l.OA 
?7.t;OO .7A .42 .~c; 

21.tl2 C:, • 71 .ti4 .A7 
27.7SO .62 :; I ( l .74 .77 

/ 

/ 
/ 



Ot~<:Hh..., r,f.: 

Tt~~ S JNCf Qk <; E~VEO C 0 N <) F k V A T I V E AI) . Jl J':, Tf() 

TNJ~CTJON CO'.ICE•JTOATJON C 0 '~ C: f . "J T n 1\ T I 0 N c n u c f ._J r n A 1 t o, J 

7.7.87C:, . sa • (,Q • 7 1 
?R.00f1 . 55 .6A • '"'A 
2H.l2S .'">2 .61 .h .l 
?~.2C,() .45 . 5 4 .-'-16 

?.R.37S .3A .46 .47 
z~.~on .29 .3 5 . 3 f-
2 J3 .~2C, .25 .30 . 10 
?.f!..7C.O -. 20 .23 . ?4 
2A.87S .IS .lA • l q 

?q.ooo • 12 • 1 4 .1 5 
24.125 .09 , _ • 1 0 • 1 1 
20.?.'; 0 .06 .01 . 08 
29.37C) .os .OA . ()6 
2Q.';()f' .os .Oh .O f, 
29.625 .04 .os . as 
29.750 .04 .o~ .05 
2Q.R7S .0 3 .04 .04 
3:).000 o.oo o.oo o.oo 

3l 7 



WJNO/RJGHOP~ RTV fR 
t.4A~(H ?lt }Q7l 
<; A t-4 P l r N (; <; I T f N U ,_,HE ~ 5 A T W f)~ L A '-1[) • JJ Y 0 ~ I N G 
(') I S T t. I'J r. F. F P 0 •1 P 0 TNT 0 F I ~J J E C T T 0 N 62.10 t-4TLES 

7000.00 f.FS PJVFP f)l<;(~t.Pf;f 

P[C.~VfRY PAT T n OF TRACER 
TIM'= TO CfNTP()TO 
TP~F V~OJA"'CF 
rnEFVI(Tf~T OF <;~Ew 

lJMF ~INCE QqSERVEO 
TNJFrTJON CO"JCENTRATION 
J'J ~()U~' IN pp~ 

10.000 o.oo 
3n.zso .20 
30.500 .54 
30.750 .92 
31.00() 1. 4 1 
3l,?SO 2.11 
31.~00 3.15 
31.750 3.89 
32.000 4,38 
32.250 4,87 
37. 5 00 5. 1 1 
32.7C:,f') 5.12 
31.000 4.~5 

33.250 4.39 
31.~01) 3.91 
3],75f) 3,40 
14.000 2.83 
34.750 2.20 
34. 00 l.b7 
34.750 1,27 
JC,.QOO .95 
)c;.2~0 .69 
JC:,.500 .57 
3c;.7c;0 .45 
3~.fJOO .37 
36.250 .30 
)h.C,OO I .2f> 
3~.7~0 .22 
17.000 .17 
37.250 .15 
37.';00 .13 
37.7SO • 1 1 
3;~.000 • 1 0 
3~.2C:,O ,09 
311.500 .OA 
3q.1c:;n .06 
39.000 ,06 
Jq.250 ,Oh 
)<.J,500 .04 
JQ.750 ,03 
40.000 .02 
'• 0 • 2S 0 o.oo 

31 8 

.AOA 
32,99 H() l; R<; 

1.90178 HRC..~Q. 
1.1'3675 

OISCHAR(;f 
CONC:,fRV .'\ T I Vf ADJUSTED 

CllNf.ENTPATJON CONCENTRATI O"J 
tN PPA IN PPR 
o.oo o.oo 

.25 .26 
,67 .~9 

1.14 1.18 
: .7• 1.80 
2.62 2.70 
3,90 4,0? 
4.81 •• 96 
5.43 5.59 
f>.03 6.22 
6.33 6,53 
f,.]3 6.53 
6.00 ~ .19 
5,43 5.60 
4.~5 s.oo 
4.21 4,34 
3.51 3.61 
2.12 ?.AO 
2.07 2.13 
1.57 1.6? 
1.17 1.21 

,Ac; .. ( .88 
.70 .12 
.56 .~8 

.46 •"'1 

.37 '1 ' . ~ \ 

.32 .3 J 

.27 .?.A 

.21 • 2(! 
• l ~. .19 
• 1 f, .17 
.14 .}4 
.11 .13 
.12 .12 
.09 .10 
.oA .o~ 

.o~ .Of:\ 

.01 .07 

.os .os 

.o• .04 

.02 .02 
o.oo o.oo 



Wl~O/HI GHOPN PIVF~ 

DJ~CHAPr, -

r r 'Jf S l ~CE ORSfRVf.P I.O"JC.E Pv.~ T I Vf ~ DJUC:: T ~r. 

l"'Jfi.TJCIN CO~CENTRATTON C (J ~J C E ~ T ~A T J () N C ( , • JC f ~ J 7 P A T 1 ( j ' J 

!;1.750 • ; 0 • 1 3 • 1 3 
C..?.UOO • ;) '.J • 1 1 • 1 1 
52.?50 .07 . 09 .09 
52.1jO() .06 .OR .09 
52.75n .04 .o5 .05 
5l.OOO .03 .04 .04 
53.25() .02 .03 .03 
~J.500 .02 .03 . G3 
5~.750 o.oo o.oo o.oo 

J 

:- 19 



W I N :1 I A T G H 0 R ~ ~ R I V f n 
._,AR(> ·4 21• }071 
C. A~ Pl. l ~ ~ 13 S J T F N U ._, 11 f R 6 AT ~A ~ 0 f P ~ 0 N • w Y 0 M IN f, 
r:qSTA~JCf F R r.u D01N T OF IN~EC T JO,v ~A.20 a.4JL F.S 
PIVfP O I S C~t ~ G ~ ?000.0 0 fF S 

P [C O Vf ~ v wAT Tn 0F T RAC~P 

l T~E Tfl C:£1\'l r; ·')TD 
TJMf VARJAt:CF. 
C8ffFirifNT 0F S KE w 

TJMf <; J NCf (JA Sf RV En 

.773 
45.2 3 '"f ('u R; 

3.lrl049 HPS . S t1. 
1.2f,Q09 

OT SC HA R ~ f 

C O~SFRV~TJVf AOJ US TE O 
I~JF.CT T O~ CO"JCENTPA TT ON CO~J Cf ~H P AT I ()N CONCf~TRA T ! ON 

J~ .. J t;O S IN PP f:'l !~ ppol 1"1 P P R 
4 1. ~ 0() o.oo n.oc o.oo 
4l.7SO .07 .oq .oq 
42. 0 (.\0 .1~ .24 .24 
42 . 25 0 .35 . 4 5 .47 
4?.SOCl .65 .84 .A6 
4?.750 1.10 1. 43 1.47 
4l.!l 0 0 1. 5 Q 2.06 2 .1 3 
4 ~ .2" 0 ~ .19 2.84 ?.<J3 
41.') 0 0 2.76 3.57 .1.68 
4 . ~ .750 3.23 ~t.l7 4.30 
44. 0 00 3.77 4.rlA 5.03 
44.2SO 4.22 5.4c; c;.n 2 
44.'i 0 0 4.34 5 . 62 ').79 
44.7 5 0 4.28 5.54 s.11 
4 5., GOO 4.07 5.27 5.43 
45. ? 50 3.77 ~.Aa 5.03 
4 5 .')0 0 3.16 4.09 4. 2 2 
4C,.7 C:.. O 2.7Q 3.61 3 .72 
4f-. OOI) 2.3A 3.07 3 . 17 
4 f. .25 '> 2.04 2.64 2.12 
46.500 1. 69 2.18 2.25 
4f-.. 75 0 1.42 1.84 l.QO 
47. 0 0 0 1. 1 7 1.52 1.57 
4 7 ~ 250 . 9 4 1.21 1.25 
47 . 500 .so 1.04 1.07 
47. 75() .10 .90 .93 
4 ~ . 000 . 6 1 .79 .81 
4 H. 250 . =5 2 .68 .70 
4 P . SOfl . 4 7 .60 .62 
4~ . 750 • 4 1 .53 .ss 
4 Q. OOO .36 .47 .48 
40 . 2'i0 . 3 ? .42 .43 
4 Q. 500 • 2·~ .37 .JA 
4Q.7 S0 . 26 .33 .34 
so .o oo .23 .30 .31 
')f'l . ;u ; o .2 1 .27 .l8 ---
~o . c, o o • 1 A .24 .25 
50 .7 50 .1 b .21 .22 
5 1.000 • 15 .19 .20 
'j }. 25() .13 .17 .17 
C::. \. S O'> • 11 .14 .14 

320 



OJ ( HI~ : ":. 

TIMf ST~CF OR<;fRVED COrJ"f"RJAT 1\IE Ar) . fUC rF L 

TNJr:cryn~ CON\.E~ITR.\T TO~ f.()"Jf.["~ TQA T l J' CO'J Cf"'JTPA 1' 

il3.2'SO • <Hi • 1 1 • l ~ 
~1.500 .07 .nr • 1 1 
63.7')0 .os .07 .OP 
64.000 .04 .oc; .a ~ 

64.2C:,C .oo .oo .on 



WJNni~T~~OR~ RIVE~ 

•AAR(~ ?l• 1971 
c:: A M P l I "-':; 5 T T F 1\J lJ ~A F Q 7 A T c; ~) E Y Q U l L • w Y () M T N G 
nrSTANcr FP('l.A Df)J~T OF" INJFCTION 112.70 MJLF.~ 

?430.CO CFS PiVER nTSC~APGE 

REC0VfPY RATtn OF TRACER 
T}Mf TO CfNTRorn 
TJMF VAQTAN(f 
COfFFI(lf~T OF S~fW 

TI~E STNCE OR SERVED 

11\..JJ~CTJON CONCENTPAT I 0 J 

TN h()l JQS !N PP~ 
53.000 o.oo 
53.?50 ,OQ 

53.500 .27 
51.750 .-c; 
~4.000 • 71 
"4.2':)0 .'11 
54.':>00 1.32 
54.750 1.70 
~c,.ooo 2.11 
5~.2~0 2.43 
SS.')O:l 2.71 
55,750 2.94 
':)f:!,OOO 3.03 
5fl.250 3.03 
56.500 2.95 
56.7~0 ?.79 
':)7.000 ? .62 
57.250 ?..31 
57.'300 2.03 
57.750 1.74 
5A.OOO 1. 52 
5ti.25() 1,32 
58.')00 1.13 
5~.7C,f) .45 
c;q,f)Qn .81 
5Q.250 .69 
SQ,~OO .59 
59.75() ,48 
~o.ooo .41 
60.2~0 .34 
~o.c;oo .30 
~0.7C,O .21 
~1.000 .25 
fll.2"0 .23 
~- 1.':300 .22 
61.7cJo .20 
~2. ·1 0 0 • 1 ~ 
62.?~0 • 15 
~?.'lOO • ) 4 
~?.7~0 • 12 
~3.000 • 1 G 

-')") 
.)-~ 

.752 
5f>.80 ~OUR<; 

),351')Q~ HrtS.~Q. 

.9~7~S 

Olc;C:.-.AP(;[ 
<: 0 ._, r; f R V A T I V f. AOJUSTEn 

co .~JcE NT R ~ r I O~J f.OPJCf~TPA T I 0~ 
! ~J ppq I~ PP~ 

c.oo o.oo 
• 12 .15 

~ - ,35 .44 
.60 .75 
.94 l.lA 

1.29 1.',2 . 
1.76 2.?0 
2.lh 2.E3 
2,80 3.51 
3.23 4.05 
3.60 4,51 
3.92 4.q) 
4,04 5.05 
4,0] 5.05 
3.93 4.9? 
3.12 4.66 
3.48 4.36 
3,07 3.85 
2.71 3.3'} 
2.32 2.91 
2.02 2.53 
l.76 2.20 
1.51 1.k9 
1.27 1.59 
l.OR 1.3c:; 

.92 l.lc:; 
,7A .98 
,64 .so 
,54 .6A 
.4~ ,57 
.39 .4Q 
.36 .4S 
.34 ,4? 
.30 ,3A 
.29 .36 
.26 .33 
,24 .30 
.20 .?.S 
,lA ,?3 
.1c:; • ) q 

• 13 • 1 7 



WI f'J O/h I GHOR .. J Q I VF ~ 
JUN~ ?Q• lq7} 
C.A~oLIN~ SITE NUMBER 1 IN THF I~Il'JD qyvF~ CAN"'O"J 
DIST~NCE FR0M POI~T OF lNJfCTJON ~.70 ~Jlf 
oyvFP ntsrw6~Gf A?3n . oo tF 

RF.(0Vf.PY PATin OF T~ACF.R 

T I,... f T 0 r: f NT P () E ' 
TIME VAPIAN(f 
IO£F 1- lfiE~T OF S~EW 

T I..-.:.: STNCF OR SERVED 
TNJf'TfO~ CONCENTPAT\ON 
TN •10 LJ '?S I~ PPA 

1. 125 o.co 
1.1sq .58 
! • 2sn 3.10 
1.313 ~ .. -:4 
1.375 11.4 7 
1.43q 11.73 
1.')00 10.87 
J.t;63 9.14 
1.62c; 7.15 
1.68A 4.78 
1.750 3.40 
1 • A I 1 2.68 
1 • 8 7'i 1.95 
l.q3A 1. 1-7 
?.000 1.04 
?.Ot>3 .75 
2.l?'i .53 
?.lHR .35 
z.zso .22 
?.313 .13 
?..37') .06 
2.41~ .oo 

1 • ! ? 0 
1.54 ~f) U P C. 

.014)6 HDC,.<:;l. 

1.04437 

DISCHA~(;E 

C 0 ~J Sf R VAT IV f. AO . tlJS TfO 
c 0 ~~cENT ~ A T I 0 N C 0 "~ C f ~ JT P 4 T I 0 "J 

l"J PP~ r~ PPB 
o.oo n. oo 

.51 • 51 
2.76 ?..7h 
6.01 tS.Ol 

10.24 1 0. 2'< · 
10.48 l0.4R 
q.1o q.70 
H. 16 R.l6 
b.3C} 6.39 
4.27 4.27 
3.03 3.03 
2.3q ?.Jq 
1.74 1.7t.. 
l.Jt! 1.32 

.93 .q ~ 

.67 .h7 

.47 • 4 7 

.3? .3? 

.lQ • 1 q 

• 1 1 • 1 1 
.os .05 
.oo .oc 



WJNO/~I~~OP~ RTVFR 
,JUNF" ?9• 1971 
~AMDLI~G SITE ~U~RFR 2 
f'IST~,.ICF: FR0'-4 P C> TNT 0F 
PIVE~ OTSC~AQGf 

AT Tl-iFP.,_.QPOLl')• WY0"4HIG 
UJJECTTON 20 • .30 MJLES 

nEC0VfPY RATT0 0F TRACfR 
TTUf Tf" CfNTR()Jf") 
TT~t VAQ!ANC~ 

COfFFlfiE~T OF S~[W 

TIMF SJNCf oqSE:RVEO 
I f\I._.FCT ION CONCENTRATION 
~~ HOURS I~~ PPB 

4.18~ o.oo 
4.?50 .29 
~.311 • 71 
4.l7c; 1.19 
~.438 1 • 81 
4.';00 2.73 
4.~t)l 3.58 
4.6?'> 4.39 
4.68~ 5.03 
4.7')0 5.36 
4.M11 5.64 
4.87~ 5.77 
4.93H 5.64 
"·000 5. ll 
'i.Ob~ 4.33 
5.125 3.69 
C:..l8A 3.19 
':l.?SO 2.71 
5.313 2.31 
s.375 1. 92 
S.438 1. 60 
'>.C,OO 1.25 
5.'>A3 1.05 
s.o?S .91 
S.f>AR .e? 
'i.750 .75 
5.813 .70 
'l.A7S .62 
5.'13~ .56 
h.ooo • "9 
f,.06l .43 
6.12'-; .37 
f-.IAA .35 
f,.250 .31 
f-;.313 .29 
f,.37S .26 
'-'.43~ .21 
A.t;O() .20 
~.5h1 • 18 
6.1-,?'i • 1 7 
~.f,F'~ • ) c; 

3~-l 

8300.00 CF<; 

l.l22 
~.02 ~OLJP<:; 

.21193 H~S.SQ. 
· i.]7i,72 

OJ SCHARf;~ 
CO~SERVATIVf Af)..JU5Tff") 

C:ONC£NTQ4TION . CONCENTR4TJO~ 

~~ PPti TN PPR 
o.oo o.oo 

.26 .26 

.63 .63 
1.06 1.07 
1.61 1.63 
2.44 2.46 
1.19 3.22 
3.91 3.94 
4.4A 4.52 
4.7A 4.8? 
5.03 5.07 
5.14 5. 18 
5.03 s.or 
4.56 4.60 
3.8A 1.89 
3.29 3.32 
2.85 2.87 
2.42 ?.44 
2.06 2.08 
1. 71 1.73 
1.43 1.44 
1 • 11 1.12 

.Q3 .94 

.Ml .82 

.73 .74 

.67 .67 

.63 .63 

.55 .56 

.so .51 

.44 .44 

.3A .38 

.33 .34 

.31 .31 

.21 .28 

.26 .26 

.23 .23 

.lQ • 19 

.18 .18 

.16 • 16 

.15 .15 
• 14 • ) 4 



WIND/~IGHOP~ PJVFP 

cqSERVEO TJMF SJNCF 
TN'-"fCTION 

b.7C..O 
f.,. A l 3 

CONCfNTPATJO~ 

f1 , R 7 'i 
h.93H 
7.000 
7.0A1 
7.1?S 
7. 1 AA 
7.~'-,0 

• 17 
• 1 0 
.09 
.07 
.06 
.04 
.02 

o.oo 
o.oo 

3~5 

CO"-'<,fRV:.. TV[ 
CONCE:.r · ~ PAT I ON 

• l 1 
.09 
.oA 
.07 
.06 
.04 
.02 

t'.oo 
o.oo 

rn Ct-1Akr;F.: 
6(),11 . 1~ Tf[) 

C0"JCF . ~JT0A; r o , 
• ! 1 

\ • ) Q 

.o~ 

.~7 

.OA 

.04 

.0? 
o.oo 
o.oo 



W}NO/RIGHOR~ ~TVFR 

.IUNF 2Q• 1971 
S A~PLI~,r, SITf NUt-4A£'-' 3 A- LUCfQNf• wYOMING 
f'IISTA~ICf FP()M POINT OF INJECTJO~J 31.30 t.4lLFc; 

~300.00 CFC) ~IVfP DISCHARGE 

Qf(0VfRV PATT0 t)F TRACER 

T I ..,, f T 0 C f N T P :) J 0 

T ! to' F V A P I A " ' C ': 
\OF.FFI~IENT OF S~E~ 

TI~f STNCf ORSE.RVE':.: 
TNJfCTJON CO~JCENTP ! . T I Ot-
TN ... ou~c; IN pp~· 

7.667 o.oo 
7.750 -~· 7.833 .13 
1 .• 917 .21 
f'.OOO .49 
H.083 .86 
~. 16 7 1.22 
P.250 1.74 
8.333 2.16 
A.417 2.54 
P..~oo 2.78 
~.5~3 2.89 
8.667 2.~1 

8.7~0 ?..77 
A.R31 2.59 
'3.917 2.40 
Q.OOO 2.22 
q. ;) p 3 1.9A 
9.1~7 1.77 
Q.2~0 1.56 
9.33j 1.37 
<.;. 41 7 • l.l9 
9.500 1.02 
9.S8J .~4 

9 .t,(:,7 • 71 
9.7~0 .61 
9.833 .52 
Q.917 .45 

10.000 .40 
lO.OA3 . )') 

l0.1h7 .29 
10.2S !') .26 
10.3)1 .22 
10.417 • 18 
10. ':> 00 .18 
)0.~83 .1~ 
) :1.667 .14 
10.7')0 • 1 1 
lO.H33 .10 
)().917 .09 
ll.OQO .07 

.)2() 

.A27 
~.4) ~ ()l ' I.Jc; 

.37Q53 1-iCS.SQ. 
l.l9~6d 

OTSCHARGE 
CO~SERVATIVf AOJU5T£0 

CONCENTR~TION CONCF:NTP~TTON 

H4 PP~ IN PPR 
o.oo o.oo 
.os .05 
.16 • 16 
.32 .33 
.5Q .6(1 

1.04 1.0~ 

1.47 1.48 
2. 11 ~.12 

2.~1 2.63 
3.07 1.10 
3.3f, 3.34 
3.49 3.52 
:,. 51 3 .s~. 

].34 3.3l 
l. 14 3.1A 
?.90 2.93 

.? .6A 2.10 
?..39 2.41 
2.14 2.15 
1.89 1. CH 
1.65 1.66 
1.44 1.45 
1.23 1.?4 
1. 01 1.u2 

.Bf. .87 

.74 .75 

.62 .63 

.ss .55 

.4A .48 
• 4 2 .42 
.35 .3h 
.31 .31 
.27 .21 
.2£1 .23 
.21 .21 
.20 .20 
.17 .17 
.14 .14 
.12 .12 
• 11 • 1 1 
.09 .09 



W I N 0 I '1 I G H 0 ~ t-• 

Tf~f SJNCf 
I~JfCTtn~ 

ll.OA1 
ll.lh7 
11.2r;n 
11.331 
1 1. ttl 7 
11.500 
11.5A3 
11.6(,7 
11.750 
11 .833 
11.91~ 
l?..OOC· 

R I VFR 

ORSERVEO 
CONCENTRATION 

.06 

.oc; 

.04 

.04 

.03 

.03 

.03 

.o?. 

.o? 

.02 

.01 
o.oo 

.. 7., .> .. . 

f) I SCt·hPc;F.: 
CO~SE~VATIVF "o r:_, ~TEn 

C~NCE~T~ATION C O NC~"JTP.\Tt n~ 

.07 .li7 

.01, . (J A 

.os .n~ 

.oc; .os 

.04 .04 

.01 . 8 3 

.03 .03 

.02 .o? 

.02 .o? 

.02 .o? 

.02 .0? 
o.oo o.oo 



•tNn/RI~HO~~ QJvf~ 

.JUNF ('Q • 1971 
SAt-4PL It•1G ·51 TF. NU~#Hf~ 4 
0(SiA~Cf FROM POJNT OF 
RJVFP QJc;CHA~t:f 

AT ~iNCHFST£R, WYOMI~G 
lNJfCTIO~ 46.~0 MILE~ 

RECOVE~~ RATIO Of rwACER 
TI'-'F TO Cfr-.!TR0.JO 
TIMf VAPTt.N(.f 
COEFFICIENT OF S~E• 

TIM~ SINCf OASfRVED 
!~JEC:TTO~ CO~CENTPATTQN 

·~ 
... ou~c; IN PP~ 

12.000 .oo 
12.0A1 .02 
12.167 .o5 
12.2':-~ .07 
12.313 .14 
l?.t.17 .22 
12~r;on .30 
1?..5A3 .4?. 
i?.b67 .~4 

12.75() .73 
1?.~31 .89 
12.917 1.12 
13.000 1. 34 
13.0A3 1. 55 
13.lf-7 1. 70 
11.250 l.A3 
13.333 1.95 
!3.1;17 2.02 
13.500 2.03 
11.S~3 1.99 
13.667 1.90 
13,7SO 1.H2 
13.831 1.7c; 
11.917 1.65 
14.000 1.58 
}4,083 1.S1 
14.)1,7 1.42 
14.250 1.32 
)4,333 1.23 
l4.C.17 1. 16 
1'-.500 1.or; 
)4.SA3 .QA 
)4,A~7 .89 
14.750 ,79 
14.~33 .70 
l'•. l.: l7 .1>4 
15.000 .56 

7900.00 CFS 

.795 
l3.A6 ~(luQc; 

.6?t;37 ~P<:.. 5 Q. 

.7?.958 

UlSCHAP(;E 
CON<;ERVt.TTVE ADJUSTED 

CONCf.NTP.iTION CONCENTPA T; .)N 
I~~ PP"'i IN pp~ 

.oo .oo 
02 .oz 

~ -06 .06 
.OQ .09 
.17 .17 
.27 .2,., 
.JA .36 
.53 .51 
.6A .65 
.92 .bB 

1.12 1.08 
1.41 1.35 
1.6Q 1.62 
l.Q4 1.87 
2.14 2.05 
2.30 2.21 
2.45 2.36 
2.54 2.44 
2.55 2.45 
2.51 2.40 
2.3Q 2.30 
2.30 2.?0 
2.20 2.11 
2.0A 2.00 
1.9~ 1.91 
1.89 1.A2 
1.79 !.72 
1.6f, 1.60 

· 1.54 1.4~ 

1.45 1.40 
1. 32 1. 27 . 
1.23 l.lA 
1.12 1.08 
.99 .qc; 
.87 .84 

.77 
--;os 

lr;.opJ ~----- .SA 

)r;.lt-7 ------· 
.~o 

1~.250 -- .37 .46 ·!+5 r-- 1 ~. 331....-..- .32 .41 .JQ 

3.?R 

........... .. .... , .. ~ • : . J • • ~ .; • • ... • • ~ .. .. •. • -.. , - ·"' ..... ._ ........ ·-.... . · 
.. • ... .. J • • • 

.. ... J, 



-

ntsr~ARf.£ 

lJVf <;JNCf ORSEQVf:O CONSFRV~TIVF A [lJ 1_1 0;; T £0 

!NJf~TTON CONCfNTPATTON CONCf~TPI\TION C0N(F:Nl'PA.,.I()N 
lC,.4}7 .l1 • .)4 • 13 
15.-)01') .24 .30 .2A 
J';.sA~ .20 .zc; .24 

}t;.6f>7 .17 .22 .21 
1S.7~0 .15 .1 q .lA 
1S.A33 • 12 .lC, • 1 c., 
}t;.9}7 .to .13 .1? 
lf-.000 .OQ • 1 1 • 1 1 
l~.OAJ .08 .to .oQ 
1~.1,.,7 .06 .OA .07 
16.250 .06 .os .07 
lf-.333 .os .06 .06 
lb.4ll) .04 .os .05 
16.500 .04 .06 .oc; 
16.~83 .04 .oc; .oc; 
1~.6f-~ .04 .06 .oc, 
)b.7C,f1 .04 .0") .os 
l#l.H~3 .04 .os .oc; 
1FJ.9}1, .03 .04 .CJ4 

17.000 .02 .02 .o? 
l7.0A1 o.oo o.oo o.oo 

329 



~INO/~JGHOR~ PTVFR 
JU~J~ 2Q • 19 71 
~AMPLI~G SIT[ ~UMAFP S 
f) 1. S T A ~~ CT F J.J () M '' 0 I N T 0 F 
RIVE:~ f.'lSCHilr•r,E 

AT wnPL~Nn. wvOMTNv 
IN~f(TJQN b2.10 M}LF~ 

RfCOVf~Y RATIO OF T~ACfR 

Tlt-4f TO CfNTPOJO 
TJf.1f VA~IA.,..CE 

C.Of~FICTENT OF S~EW 

TJP.,f ~I r~CF Of:'Sf~VF.:O 

JNJFCTION CO~Cf.NTRATJON 

T~ t-401 IRe; IN . PPH 
)f..')OO o.oo 
tr,.~f,7 .os 
l".A3J .24 
17.000 .4(, 
)7.1~7 .67 
17.333 .'10 
)7.500 1.15 
17.bi,7 1 • . 33 
17.831 1.45 
l -1 .• 0 0 0 1.52 
1A.1"7 1.52 
lti.3ll 1.41 
lk.~OO 1.26 
)A.~-!~7 1 • 11 
1A.k33 .97 
1'9.uon· .ti4 
1"~.11-.7 .72 
)Q.333 .b3 
1Q.C,OO • 51 
19.6"7 .44 
}Q.H33 .37 
20.000 .30 
?0;.1"7 .26 
20.3.ll .20 
2~.sco .16 
?0.6fl7 .14 
?.0.~33 • 1.2 
21.0011 • 11 
71.167 .10 
21.333 .oa 
?l.~Oil .07 
21.6h7 .os 
21.'-'13 .os 
??..000 .04 
2?.167 .o~ 
?.?.333 .03 
??.c;on ,.02 
22~1lf,1 .01 
??.A33 · • 01 
23.000 .oo 

330 

7f>OO.OO CFS 

.~82 
lA..4A H0UPS 

l.C4.?.42 t1kS.SO. 
1.04757 

nt~CHA~HiF. 

co~r<-.F. k ~A "r: v£ AO.JlJSTED 
C()~ICENT R .\ T I ON CONCfNTP4TJON 

. I~~ PP~ IN PP~ 
o.oo o.oo 

.OA .07 

.35 .33 

.b1 .&2 

.9~ .91 
1. 32 1.22 
1.6~ 1.55 
1.94 1.79 
?..13 1.97 
2.23 ?.Ofl 
2.23 ;!.06 
2.07 1.91 
1.85 1.71 
1.63 1.51 
1. 42 1.31 
1.24 1. 14 
1.0fl .9A 

.92 .AS 

.75 .6Q 

.64 .~ct 

.54 .so 

.45 .41 

.37 .15 

.30 .27 

.23 .21 

.21 .19 

.17 • 1 b 

.1 b • 15 
• 14 .13 
• 12 • 1 ) . 
.10 .09 
.oa .07 
.07 .Of, 
.Ob .os 
.oc; .oc::; 
.04 .04 
.03 .03 
.o? .o? 
.01 • 01 
.oo .flO 



~IND/~IG~O~~ PIVFR 
J 'JNf. ?.Q • 1971 
~A~PLING SITE NU~HFR h 
OI~TANCf fPOM POINT Of 

AT ~ANOFP~ON• WYOMING 
I~Jf:TION H8.20 ~ILE5 . 

' RJV[P ntSCHA~Gf 

nfCOVfRY PATIQ OF T~ACEP 

Tl,_,F TO CENT~'Jif) 

T pt F VA PI AN( F 
roFFFICIENT OF SkEW 

TI~F SJ~Cf OASf~VE£' 

I N .. If: C T I 0 N CONCENTPATiOf\1 
TN H()UPS IN ppq 

?4.lf>7 o.oo 
24.333 .oA 
24.~00 • 18 
24.o67 .37 
24.~3l .ss 
2S.OOO .70 
25.167 .84 
25.33~ .QS 
?c...c;oo 1.os 
2c;.667 1.12 
?~.833 1.17 
2~.000 1.19 
21--.167 1.16 
2A.333 1.08 
2h.~Of) .97 
?b.fl67 .84 
?~.A33 .70 
27.000 .56 
?7.167 .45 
?7.331 .36 
?7.-;oo .30 
?7.t-t67 .25 
?7.~31 .20 
2~.000 • 1 b 
2A.l67 .12 
2R.333 • 10 
?A.')OO .oA 
?H.(-)67 .07 
?A.~13 .06 
2ct.00f) .os 
?Q.l~7 .03 
24.331 .1)3 
7.9.~0() . .02 
?Q-"67 .o? 
2Q.H33 .o? 
30.000 .03 
30.167 .02 
30.331 .o?. 
30.';00 .o? 
10,.1)67 .01 
30 .. H33 o.oo 

331 

.. . ;. : ... . r ..:. ..... .. -.:.....c ' 

11oo.oo cFc; 

.569 
2~.11 H()LJR 5 

.9AS07 ~QS.c:;Q. 

1.01238 

OJSCHA~Gt 

C 0 "'Sf R V ~ T I \1 f ~()JUS T EO 
CONCfNTR .\ T I ON C 0 'J C F NT P A T I 0 N 

JN PP~ IN ppq 
o.oo n.oo 

\ : .13 .12 
.33 .30 
.64 .60 
.97 .. ~, 

1.23 1.15 
1.47 1. 36 
1.67 1.57 
l.A4 1.72 
1.97 1.f14 . 
2.06 1.93 
2.09 1.95 
2. 02. l.QO 
l.H9 1.77 
1. 71 1.bO 
1.47 1.38 
1.23 1.15 

.99 .CJ? 

.1q .74 

.b4 .60 

.53 .49 

.43 .40 

.35 .33 

.27 .2h 

.21 .19 
• 17 .16 
.14 .13 
.12 • 11 
.11 .10 
.oq .OA 
.. 06 .os 
.04 .04 
.04 

.. 
.04 

.04 .03 

.04 .04 

.os .. ·~ .os 

.o:. .01 

.03 . , • O.l . 

.OJ .03 

.02 .07. 
I o.oo o.oo 

~ ·~ - - - --- ~---·-- ... - .. . _ ... - _____ __.. - - -
\' 

. . :. . . 
,.t .' ..!-~\. • ..,:_.._:.., .,:...,.. ,,.~ .;,-. _!. .,o~ • •• ·, -:!l~ .......:tJ · ~~.u/~'1'.: · .-U..:..~ 



.~ , . 

I ·. 
l 
! 

~tNn/hl~HORN PtVFR 
.JU'"J f · ?Q • 1 Q 7 1 
~1\-..~l.l~r; !'JT~ NL.I~~ft-l 1 AT G~< FYAI:JLL• wYOMTNG 

' njSTAN([ FRO~ ~OINT ?f INJE~!ION 112.70 ~ILES 
QlVfQ rtSCHA~GE 9000.00 CF~ 

; . 
i . . 
~fCOVFOY RATI~ OF THACER 

/TJt.ef TO Cf.NTP'110 
. :' T I M f V /1 P J A "· ~ Cf 
. : r:oEFFICifNT OF St<.[w 

.51 A 
33.64 Ht)UR<; 

1.37053 HQ~.so .. 
.772q2 

Dl"'CHAR~F: 

Tp!F S tNCf 
!N .. Jf\TION 
TN ~ouPc; 

31.331 
.. 31.50() 

3l.fl~7 

31.~33 
32.,00 
J?.ll"'7 
3?.333 
32.':»00 
3?..61>7 
32.83.3 
33.000 
33.lh7 
33.333 
33.500 
33."-67 
33.ii33 
34. o·o o 
Jt..}f-7 
34.333 
34.500 
14.667 
34. d 31 
1~.00 0 

JC,.l67 
35.331 
3'>. ~ 0 0 
lC..f\67 
3~.A3l 
Jf,.OOO 
Jh. 1 "7 
3~.33] 

3~.500 

36.667 
3~.A3l 

37.000 
37.167 
37.33l 
37.SOO 
37.t>i-,7 
37.~1] 

0f45f~VEO CONSERVATIVE' · 
C:ONCENTPATJO~ CONC:ENTP&TION 

lN PP~ 
o.oo 

.o1 
• 13 
.21 
.29 
.39 
.so 

. • 60 
.70 
.77 
.82 

. • ~2 
.78 
.13 
.6q 
.61 
.ss 
.48 
- 43 
.3fi 
.33 
.• 30 
.27 
.23 
.20 
.lA 
• )6' 
.14 
~12 
.10 
.-OQ 
.oa 
.06 
. os 
.04 
~' 03 . . . . 
.•. 03 . 

·.·02 .. 
•o1 

o. o·o 

·:·" . . 
·; . . 

t~ PPH 
o.oo 

.13 .:"' 

.25 

.40 

.57 

.7, 

.96 
1.16 
1. 34 

.· .le4.A 
leSA 
l.SQ 
1.51 
1.42 
1.33 
1.18 
1.05 

.93 
~Ji3 
.74 

. • 65 
.57 
.51 
.45 
.3~ 

.34 

.31 

.26 

.22 

.20 

.17 

.1~ 

.12 

.10 

.oA 

.07 

.os 

.04 

.03 
00 

.. 332 

' .. • 
--- ~-._;:,__ ,_ -· . ... -.... . . 

AnJUSTfr> 
CONCf~TPA T IO~ 

~~ PPA 
o.oo 

.14 
~21 
.44 
.b7 
.83 

1.05 
1. 26 
).47 
1.62 
1.73 
1.74 
1.65 
1.5~ 

1.45 
1.2q 
1 .1 ~ 
1.02 

.Ql 

.B1 

.71 

.61 

.56 

.49 

.42 

.37 

.34 

.29 ' .24 

.21 

.1 q 
• 16 
.13 
.11 
.o9 · 
.07 ' 
.os 
.os 
.03 

o.oo 
>· 

,• .. . . 

. .. · 
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