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EMPIRICAL DATA OX LONGITUDINAL
DISPERSION IN RIVERS

)

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

A}
ABSTRACT

Empirical data on longitudinal dispersion processes in rivers
are compiled from published and unpublished sources. Fifty-one sets
of data, covering flows from about 30 cubic fcet per second to 241,000
cubic feet per second [0.85 to 6,320 cubic meters per second], are
analyzed graphically. For a few casecs, the empirical datae agree very
well with the one-dimensional Fickian-type diffusion theory, but for
many of the data, the dispersion processes exhibit a non-Ficliian behevior
with the properties that the variance, 0%, of the concentration distribu-

3

tjon of a conservative dispersant increases with time, ¢, according tc

the relaticn 0; & tzﬂ, where 0.5 < ¥4 :.l'and Il averages about 0.7, and the

peak concentration, cﬁax’ attenuates with t—B, where B > 0.5. It is

conclused that the one-dimensional Fickian-type diffusion cquation does
not adequately describe longitudinal dispersion processcs in some rivers.

NTRODUCTION

Longitudinul dispcrsion in rivers is the process wherceby a mass
of dispersant introduced into a flowing streanm is stretchea, diluted,
and rixed ir the streatwvise direction. The terms "dispersion' and
"mixing" will be used intcerchengeably in this report. .

It usually is assumed that longitudinal dispersion processes can
be desceribed approzimately by a one-dincension:l Fickian-type diffusion
equation. Under this assusption, the variance of the concentration
distribution of a conservative dispersant should increcasce lincarly with
tine and the peak concentration should attenuate with the square root
of tinc.

The one-dinmensional model of course is only a roupgh approximation,
and onc would evpeet considerable deviations Sfrom the theory which in
fact occur. lowever, only recently has there been indirvect evidence



to suggest that therce should be consistent, systematic deviations from
the theory. In a study of mcasurcments of longitudinal turbulent velocity
fluctuations, Nordin and others (1972) noted in the kulerian turbulent
fluctuations a type of long-term persistence which is sometines called
the llurst phenomenon and they postulated that if the Lagrangian velocity
of a migrating fluid 'particle' were to exhibit the same property of
long-term persistence, the variance, o2 , of the particle displace-
ment (or the variance of the concentration distribution for a larpe
number of particles rclcased instantancously from a point) should
incrcase with timc according to a relation, o4 - t2¢ | where 0.5 <

H <1 and ¥ wusually is about 0.7.

Fischer (1973b) in a discussion of Nordin and others (1972) sug-
gested that an ordered structure of sccondary circulation cells might
Jead to persistence in Lulerian turbulence measurcnents, and if this
were the wmajor mechanism leading to persistence, it would not have
eppreciable effects in the Lagrangian statistics of a particle's motion,
and hunce would not influcnce longitudinal dispersion. In their reply,
Nordin and others (1973) comnent

"It rcmains to be established whether the
Hurst phenomenon is important for Lagrangian
statistics of rcal world flow conditions.

e suspect that it is importznt, and, if we
arc correcct, there is perhaps a nced to re-
cxamine critically the currert models or
dispersion processes."

The purpose of this report is to assemble empirical data on
longitudinal dispersion processes for a varicty of natural chaniels as
a first step in the critical cxamination of current models used to
describe longitudinal dispersion. In the next section, a brief review
is given of the background for the use of the one-dimensional Fickian-
type diffusion cquation to describe longitudinal dispersion processcs.
This is followed by a description of the data that were compiled.
Finally, thc data are analyzed graphically and some general conclusions
arc drawn to the effect that at least some of the data deviate systematic-
ally from the one-dimensional theory.

BACKGROUND

Mixing processes in rivers are extremely coipiex, and the mecha-
nisms involved are not fully understood. In & uniform two-dimension.!
channt:l, the wajor mechanisws are shearing action due to velocity
gradients and turbulent diffusien from random velocity fluctuations.
Molecular diffusion, being several orders of magnitude smaller rhan
turbulent mixing, generally can be ignored. In a natural river, though,
the flow usually is neither unifori nor steady and the chinnel is



likely to be highly irregular in cross section and in plan view, If
the stream bed is composed of alluvium; dunes, bars, and other irrcgu-
laritices of the bed generated by the flow constitute large-scale rough-
ness elements.  Mixing in such channels is influenced by a meuandering
thalweg, sccondary flows, vortices, and other large-scale disturbances.

To describe mathematically longitudinal dispersion processes in
rivers, drastic simplifications have to be made. Usually, it is
assumed that the concentraticn distribution of a conservative dis-
persant can be described by a onc-dimensional Fickian-type diffusion
cquation. In the following scctions, some of tnc history and bacl-
ground for the use of this cquation are traccd briefly.

Fick's Law

A Fickian process is a gradicnt-type transport process with a
constant diffusion cocfficient, X , defined by the rcelation

J = -x%’ﬁ (1)

wvhere J  is the one-diwnsional flux across o reference plane perpen-
dicular to & per unit tine per unit arca of a difrusing substance
with concentration € . ° LEquation 1, Fick's {first law, appearcd in
Adolf Fick's paper "Ucber Diffusion', published in Foggenderi{'s
Annalcn in 1835 (Tyrrcill, 1964). ‘the derived cquation

dc
dt

S/
. o gt @)
ar [oso]

is called Fick's second law. Fick, a physician, was interested in
diffusion through membranes. and he proposed his cempirical law to
describe the analogy between that process and the spreading of a soluble
substance in its solvent. lHe recognized that his law was identical in
form to Fourier's law for hcat conduction and Chi's law for conduction
of clcctricity.

Today, the term "Fickian process" uszually refers to & transport
process that can be described by cquation 1 or 2. Sometimes, a con-
vective term is included in cquation 2. A Fickimam process is char-
acterized by a diffusion cocefficient K  that is: independent of the
concentration ¢ad eof time,



Propertics of the one-dimensional diffusion cquation

The one-dinensional Fickian-type diffusion cquation thut cften is
used to describe longitudinal dispersion in rivers (Fischer, 1968), is

QQ
a

%
9z

o US_: K.’C

ac
- &)

a
o

where C 1is the cross-sectional average concentration of the dis-
persant, U 1is the mean velocity at which the cloud of dispersant is
convecicd in the wean flow Jdirection, x Kr is a constant longi-

tudinal dispersion coefficicent, and ¢ is .ime.

The solution to cquation 3 for the initial condition of an
instantancous source distributed unifornly over tie flow cross scction
at x= 0, t'=0 , s givcen by Savre. (1968)

CHa 4 (r - T12)2 )
DA Bacy o bp HiE S 25 @)
£Y2 111.'x1£ “a

where ! is the weight of the dispersant introduced, .4 1is the cross-
sectional area of the channel, and y is the unit veigat of water.
Equation 4 gives thc concentration, € , as a funccion of position,

x , for any fixed time. By continuity,

¥ = vyA J Clw:t) dx ()

-

o0
so the quantity F/y4 = I C(x;t) de is a mormalizing factor. For

a fixed time, tl , the distribution,

Clzsit,) ] (z - Utl)2
e e T )
I Clx;t)dx Lo |



is a normal probability density function with

Mean = x = ut) (7)
Variance = o; =2 thl (8)
Maximum = f (x;t) = B . 9)
m )
2/111{xL]

The major propertics of the concentraticen distribution arc given
in cquations 7, 8 and 9, and 2re shown schcmatically in the definition
sketch of figure 1. The weight, ¥ , of dispersant is introduced at
t =0, x =0, as an instantuancous sourcc uniformly distributed over the
cross scction, A . The cloud of dispersant is convected downstrean
at sorrc mean velocity, U , so that at any time, e the centroid
of the cloud, which also is its mecan valuc, is zy = Efl . During the
time that the cloud is being convected downstream, the dispersant also
is being mixed and diluted, so that the variance of the concentration
distribution increases lincarly with time according to cquation & and

Twvna af “ha Jdsc.
S TRt uls

<
....... 10N W An~ ~ e slia vy arn
Viaeaul

the poach concentration, which cccurs at the mean g
tribution, aitepuates with the square root of time. If values of a ,
o2 , and £, arc determined experimentally at times tl % LZ 5o e

and plottcd“aguinst’timc on double logarithmic coordinates, the graphs
would have the appearances skcetched in figure 1.

In practice, it is very difficult to mecasure instantancously the
concentration disir. bution as a function of position, a , and instead,
onc usuually will preselect a number of sampling sites, Ly By 4**"
and at cech of thesc sites, the conceatration of the dispersant is
deterndned as a function of time, as shown in the definition sketch of
figure 2. By continuity,

t
W o= AU T[ Clt;x)dt (10)
0

and using thc transfornation

x = Ut 1)



\ LA TR VI T s e
NN N NN X NG SNSRI OGN A RS NG A N T 8NN NN TN Y

a L

| :
F//////,zlei,ﬁ;,,,//////I.I/.'////z//,//////,IT/////7//

1=0 1 12 i3

(A)
Ch ?

I

l

i

l
(B)

log »

1 I
|
log 1 log 1

(C)

Figure 1l.-Definition sketeh for longitud

inal dispersion as a
Fickian process,

with concentration distribution as a function
of position for fixed tines. (A) The di:persant is intreduced
at t = 0, x = 0, and the concentration distribution as

a
function of = is obscrved at times l], &

i ke ke OB RO
of concentration as a funclion of resition, a. (C) Craphs
. . Fo 2 :
shoving the relations of 2y Qe andt e to time.
& max



~
"
o

M —r—
M mp— -

(A)

-Al ——— —

=
n
S

log 0'% |°9‘[ Cmex

oy

eE

2

>

fcqg t

(C)

Figure 2.-Definition shketceh for longitudinal dispersion as a
Fickian process, with concenfiation distribulion as a
function of time for fixcd positions. (A) The dispersant

$ IntroMueed at & = 0, 1 = 0, and the concentration Gis-

tributio. s a function of 7 is observed at positions

Xys Loy .o -, (B) Curves of conceatration as a function of
:,_irm, e Graphs showing ::':.' and G;._l_ plotted apainst

t_‘.', and plotted against tire to peak concentration, t).



the distribution of the concentration, C(¢t;x) , as a function of time

at a given cross scction, x, , for exaple, is

. (z. - vi)?
Cltizi)a,= = e A (12)
N 2yAVTE L e
x
or in normalized form
; - 3. i
C(t)x]) ¥ f(t-'” ) 5 U er --.l Uv) (] )
T R P e BN TR e 5
S Y73 At
C(t x)dt 3
0

where f(t;x) is cquivalent to a probability density function

J[ Fltsz)dt = I flzx;1)de = 1 (14)
0 Sl
The mean, ¢ , and the variance, o% sof Pzl vare
X 2%
e, (15)
U v”
o o
0l = ——— + 8| =
E S (zfz | o

The distribution f{t;x) is skewel, as sketched in figure 2, so
the peak concentration :"r(i.,‘x )} does not coincide with. £ . [If the
- - - iy -
condition of cquution 11 holds, the pcak concentration occurs when
t = Up/:r.‘i S SO fm(t;::) , the maxinmum concentration, attcnuates with
1ﬁc squarc root of time



T (tsz) = ST (A (17)

where Ub is the velocity at which the pcak of the concentration dis-
tribution is convected along the channel. .031ucs of “E .25 oi , and
j;(t;x) plotted against z, or ¢ on log-log paper would have the

‘
general appearance sketched in figure 2. It gencerally is assumed that
distance and timec arc interchangeable through cquation 9. Thus, if
the one-dimensional Fickian-type diffusion equation (eq. 3) describes
approximately longitudinal dispersion processcs in rivers, onc would
expect the cloud of dispersant to be convected along the river at a
constant ratc, while the variance of the concentration-distribution
increased lincarly with tine and the peak concentruation attenuated with
the squarce root of tinme.

There arc no reliable methods for predicting from bulk flow pro-
perties the dispersion coefficient, .7 , except for flow in a pipe
] g ! b1l

(taylor, 1954) or for flow in a two-dimensional open channel with a
specified velocity distribution (Elder, 1959; Sayre, 1968). Conse-
quently, to use cquation 3 1o prcaict Jongitudinal dispersion in
rivers, it usually is nccessary to cetermine experimentally values of
K. . This is done by injecting into a stream as &n instantancous line
source some dispersant, usually a2 Rhodenine dye (Wilson, 1968), and
obtaining concentration-time curves at a numher of cress scetions down-
stream. The variances of the concentraztion-discributions are computed
and plotted against x or ¢t . The cocfficient n# is cstimated

from

o
&
N

do

~
~

. (8)

N‘Q'J
N

Fischer (19G6b) suggested that ¥ could be determined from only two

-

concentration-tine curves

o
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Lx = 5 U - ; (19)
= 2

where the subscripts 1 and 2 refer to concentration-time curves defined

at fixed positions ) and <, downstrcam of the injection site and

t] and tz arc the centroids of the time-concentration curves.

Fischer (1968) found the onc-dimensional model to be a good approximation
if

X5>1.82 0/ U, (20)

wvhere ¥ i1s the distance downstream of the source, £ is the distance
from the point of maximum surfacc velocity to the farthest bank, » is
the hydraulic radius, and U, 1is the shear vclocity

Ul = Vg 28 (21)

and S 1is thc slope of the cnerg: gradient.
Taylor's ‘Thcory and its Exteasions

The usc of equation 3 to describe longitudinal dispersion in rivers
stems from carly work of G. I. Taylor (1921), where he showed that the
variance of particle displacrent diffusing by continuous movement in an
isotropic, homogencous turbulent ficld, was

02 = 22 I (t - 1) pl1)ix (22)
0

vhere u? is the variance of the Lagrangizn turbulent velocity fluctua-
tions, and p(1) is the corrclation between the velocity w(t) at

10



time .z . and the velocity: w(t+v) at.time € + a4 . 1 FBox v =0,
p(1) = 1, and cquation 22 becones

03: = 2u% t2 (23)

For very long dispersion times, equation 22 becomes

o: =202 1t f pl(t)dr - f 1 p(1)d1) (24)
0 0
It is assumcd that
I p(t)dr = .L = a constant (25)
0

and that the sccond term on the right side of cquation 24 also is a
constant, so for times large compared to L

o; < 2Lt ; (26)

Thus, after long times, the variance of particle displacement, or of
the concentration distribution for a large nusber of particles releascd
instantancously, would incrcuse lincarly with time, just as in the
Fickian modcl of cquation 3. The constant L 1is called the integral
time scale; it is a measurc of the temporal span of dependence between
u(t) and .(i+t) . By analogy with cquation 8§, the diffusion co-
cfficient is

K = u?L 27

so the diffusing power of the flow for this casc depends only on the
variance of the fluctuating veclocity and the integral time scale.

1]



Taylor's contribution was not in demonstrating the utility of
cquation 3; his najor contribution was that he was able to denmonstrate
that the diffusing power of the flow related directly to simple statisti-
cal mecacurces of the turbulent velocity fluctuations, therchy giving a
physical basis to the rather ad hoc concepts of "aixing length' that had
been introduced carlier by both Taylor and Prandtl. [Mixing length
theories apparently datz back to Boussinesq (1877). Hinzce (1959)
describes some of the historical backgrcund of tire developanent of
turbulence theory, and a modern viewpoint of the historical contribu-
tions is given by Monin and Yaglom (1971).]

Taylor's thcory was developed for isotropic and homogencous
turbulcence, an idealized situation ncver nd®& in practice. In addition,
the coefficient, K_ , rclates to statistics of the Lagrangian velocity
of a "particle,'" that is, to the velocity fluctuaticns of a migrating
particle. Turbulence measurements on 'the other hand, almost always are
nade by a probe or scnsor meunted in a fixed position in the flow field,
that is, in an Eulerian framcwork. Conscquently, a great amount of
cffort has been dirccted to relating Pulerian statistics to Lugrangian
statistics. Lagrangian statistics of particles dispersing in water
have been obtained for only a few cascs (Kalinske, 1940; Hansen, 1972).

Batchelor and Townsend (1956) apparcntly were the first to attempt
a rigorous statement of the mathematical propertics of u  that must
hoid for Taylor's thcory to be applicabie in turbulent shear flows.
Looscly paraphrascd, their argument is that a fluid particle, cen-
strainced by the flow boundary, will migrate randonly in the flow ficld
in such a way that the velocity of the fluid particle is a stationary,
ergodic randon function of time. The mean displacerient of a particie
after long tirmes, being the sum or integral of azn infinite nusber of
randon displacements, saould, on an intuitive appeal to a form of the
central limit thcorem, be a Caussian function, and hence is a solution
to equation 3. Lumley (1972) gives a more clegant argument usiag the
concept of strong mixing as defined by Roscublatt (1956). For purposes
here, strong mixing can be cquated with the condition of cquation 25.

Batchclor (1949) extcnded Taylor's theory to diffusion in any
homogencous turbulent ficld, showing that if the concentration dis-
tribution of a dispersant was Gaussian, the mixing process could be
described by cquation 3, and the concentration distribution would have
a variance given by cquation 26, implying a constant diffusion co-
efficient

1 do?
xx=§-?;§=;;2,, 28)
12



The extension and application of Taylor's thcory to longitudinal
dispersion in turbulent shear flows, where the major mechanisi for the
nixing is the differential convection caused by velocity variations in
the cross section, .cre given by Taylor (1954) for dispersion in a pipe
and by Elder (1559) for dispersion in a uniform infinitely wide open
channel. The results are identical to Tavior's 1921 model, cxcept that
the fluctuating velocity V' is taken to be V' =V - V , as sketched
in figurc 3, wvhere V is the mcan flow velocity and ¥ is the mean
velocity at any point. Turbulent velocity fluctuations and molecular
diffusion arc neglected.

Fischer (1966Ga, 1967, 1968) extended the work of Taylor and
Elder to describe longitudinal dispersion in naturzl strcams by hypo-
thesizing that loungitudinal dispersion is predominately due to the
combined mechanisms of mixing over the f{low cross scction and of varia-
tions of longitudinal velocity within the flow cross section, giving
risc to differential convection. Fischer further hypothesized, follow-
ing Tuylor (1954) and Llder (1959), that after an initial period
dominated by convectien, a condition of cquilibriun between mixing and
the convective mechanisms is cstablished o that the longitudinul dis-
persion proceeds according te the onc-dimensional Ficlkian process
described by equation 3. Again, as in Tavlor's and Elder's work, it
is implicitly assumed that a migrating particle's velocity is a sta-
tionary random functiorn of time with the property of strong mixing.

Empirical data and mixing cocfficicnts

Tayloxr (1954) and Elder (1959) werce able to compute valucs of
¥ from known velocity profiles in the two-dimensional flows that they
iivestigated and to verify their analysis by experirents. For turbulent
flow in a round pipe with radius a , the value of Kx is

& =W T e, (29)

and for a logarithmic velocity profile in an infinitely wide channcl
with uniform depth, D ', K_ is given by

.o R0 DU (30)

Fischer (1967) reported values up to 15,7 of the nurerical cocf{ficients
in cquation 29, deterivined rom laboratory experiments. He also pointed

i3
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out (Fischer, 1973a) that any variations in veclocity across the channcl
or sccondary circulation can only incrcasc the value of Kx and he

compiled data for a number of streams (Fischer, 1973a, tablc 2) ¢ owing
values of the numerical coefficient in cquation 29 ranging from alout
10 to /,500.

Both Taylor (1951) and Elder (1959) <implificd the equation for
longitudinal dispersion by dropping the longitudinal turbulent diffusion
term and restricting their analysis to vertical turbulent diffusion
and longitudinal dispersion by convection,

~v
E + l_/-?_g = a_ (” .a_c_‘
at oz 3y “y oy (31)

wvhere Ku is the vertical diffusion cocfficient. Fischer (1967)
followed the same approach for longitudinal dispersion in rivers, except
he assurncd (hat Jongitudinal dispersion resulted primarily from con-
vecticn in the & direcction and transversc turbulent mixing,

ac =B e D #
E o el (kz aa) (32)

vhere Kz is the transverse diffusion cocfficient found from experi-

ments to be

K, = 0.23U,D (33)

Longitudinal turbulent diffusion was assumed to be negligible ir
relation to the convective term, and vertical mixing was eliminated
under the assumptions that thie width-to-depth ratio was large so complete
vertical mixing would occur rapidly in relation to the time for complete
transversce mixing.

Fischer (19¢7) obtained a longitudinal dispersion coefficient by
integrating a denth-averaged foim of equation 31. The application of
his. fornula (Fischer, 1967, c¢q. 17) requirces only the channel slope and
the downstrcam velocity and channel depth as a function of lateral posi-
tion, =z , the type of information normally obtained from a water-
discharge measurenent.

15



By dimensional analysis and analogy with Taylor's integral time
scale, cquation 27, Fischer derived a Lagrangian time scale for natural
strecans

0.3 5?2
T = i (34)

and a relation for predicting the dispersion cocefficicent

}’ g ll'? 22
g - AR (35)

where V' is defined in figure 3C. A dinmensionless time unit, ¢! ,
was defined

! Ty (36)

n

The mixing length criterion of equation 20 resulted {rom Fischer's
observation that approximately six dimensionless time units were
required before the dispersion process followed the one-dinensional
diffusicp model of cquation 3. The conditions for various dimension-
less times as given by Fischer (1967) arc as follows:

t! Conditions
0-3 Convective period; Taylor's theory
definitcly not applicable
3-6 Transition; ncarly lincar growth of

variance, but one-dimensional

diffusion cquation not applicable
> 6 Taylor period; onc-dimensional

diffusion theory applics.

Fischer (1973a) demonstrated for a nuuber of natural channcls
that valucs of the dispersion cocfficient predicted by his method are
in rcasonable agreement with observed values of A . Observed dis-

persion cocefficients are determined from field experiments. Values of
Kx arc determined from the concentration-time curves cither graphically

as sketched in figures 2 and 3, using the propertics of cquations 15
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through 19, or by some curve-fitting technique that gives values of
U and Ky to minimize the squares of the deviations of the computed

from the obscerved concentration-time corves. Both of thesce techniques
arc descrit:ed by Thackston and others (1967).

Fischer's computational method, the graphical method, and the
curve-fitting techniques {or deternmining KT arc bascd on the assump-
tion that cauation 3 is a suitable nmodel for the mixing process and
that the concentration dictribution of a conservative dispersant, after

sufficicntly long time, will be described by the Gaussian distribution
of cquation 4. Furthermore, most of the work on tongitudinal dispersion
in rivers to date (1974) has concentrated on the problem of predicting
the dispersion cocefficients and the concentraticn distributions, and
conscquently, only a few investigators have looked critically at the
question of whether or not solutions to cquation 3 can reproduce
satisfactorily the essential features of the observed data.

One feuture common to all the empirical concentration-tine curves
is a skcwed concentratien distribution. The distributions are char-
acterized by an abrupt leading edge and s long tail stretching upstroam
&s sketched in figurc 4.

Elder (1059) attributed the tuil of the distrilbution to storase
in the viscous sublaver and accountced for the sterasc nppvn-'.ak-') in
his calculations. Fischer (1968) arbitrarily chosc a point on the tail

a C
of the distribution and drew a straight line from 1h¢t point to the
point of zcro concentration at the douwnstrean: edee of the distribution,
as shetcued by the dashed line in figure 4, and then used the doshed
}ine as the base for hig integration to deterndns tht moments of the
coneentration distribution. Yotsukura and cthers (1970) truncited the

.3

tail of the cvoncentrution dictribution at 3 nercdent and 1 percent of

the peak concentration before computing the variance.

The long tails of the concentration distributions are gencrally
assuncd to be caused by storage mechamisms in the channel, and the
custoirary procedure is to apply some arbitrary corscction such as
Fischer (1¢68) did. 8ut the long tails arce ubiquitous features of all
these distributions, and 'to ignore the tails is to reject from the
obzerved data a nost important aspect of the obvious disagrecment
betweon the ebservations and the theory.  €lcarly, an arbiitrary bascline
drawn on the distributions for a base of integration, or truncating tiv

tails of the distriluliouns, as in fj"nrc 4, will nalke the adjusted dis
tributions more ncarly Geussian and will reduce the variance of the

concentratien dx'trlnu*nvnn...A)%;trury adjustments of the data to nake
it fit the theory may be quite satisfactory for engineering expedicace,
but such procedures arc not likely to contribute substantially to
understanding the physical processes involved in Jengitudinal disper-
sion.
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Probably, most investigators of longitudinal dispersion in turbu-
lent shear flows have rccognized the problems associated with the long
tails of the concentration distributions, and several investigators have
attenpted to identify the mechanisms involved and to account for storage
of tracer in the mathematical models. Tayvlor (1954) and Eilder (1959)
applicd corrections for dyc trapped in the viscous sublayer, and rnore
recently Chatwin (1971) reexamined the experimental data of Tavlor (1954)
and Fischer (1966a) and showed that the inconsistencies between the
theory and the cxperimental results werce duc in part to neglecting the
effects of the viscous sublayer. Chatwin indicated that storage effecte
of the viscous sublayer could incrcase tihce dispersion on the order of
20 percent.  Godfrey and Frederick (1970) and Sayre (1968) fit a Pcarson
type I1] distribution to their observed concentration-time curves in an
attenmpt to account for the skewness of the cobserved distributions.

Hays and others (1966) were the first, apparently, to include in their
model storage terms as an integral part of the mixing process.

Another feature comrmon to most cmpiricazl data from natural strcams
is a more-or-less consistent loss of tracer. Mechanisms for these
losses might Involve storage, sorption of tracers on sediment particles,
or dccay of the tracer. Rhodahuine dyes, for example, decay in sunlight.
Tracer lossces usually are accounted for simply by correcting the obscrved
curve to total reccovery using cquation 5 oy equation 10, and this cor-
retion procedure will be used in this report. In a subsequeat report,

4hn Asvmasme 3wt ma liiand hae aoaal - ¢ Jirser
Il vl vVa v Adlivi Vvinaenou ey J\.\..l L A VNN Wi o e A [ e

it is sufficient to note that the exrors are s,stematic .nd gencrally

small, efiecting estimates of the variance by only a {c¢v percent, and

that the correction procedure applicd will tend to reduce the computed
variance in comparison to the truc variunce.

s~ 31 A Al s A A l),.m,\
veley, AU d GICIVU

DATA COMPILATICN AND ANALYSIS
Description of Data

The basic data used in this rcport are concentration distributions
as a function of time collected at a nunber of cross scections in sclected
-reaches of rivers. These data were obtained during time of travel and
dispersion studies, using fluorcscent dyes or radioactive materiel as
the cdispersant., 7The data demonstrate cmpirically how a soluble nmaterial
disperses in a river. The dispersion charecteristics of interest are
the velocity of the peak concentration, the velocity of the mcan con-
centration, the attcnuaticn ot the peak concentration, and the rate at
which the cloud of dispersunt sprecads, which usually is measurcd by the
tire rate of cnange of the variance of the concentrotion distribution.

The basic concentration-time data were obtaincd {rem scveral
published reporis o dizpersion studies and from unpublished data of
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the U.S. Geological Survey. A list of the test recaches, sources of the
dispersion data, type and amount of tracer used, and type of tracer
injection are given in appendix A.  The locations of thesce test rcaches
arc shown in figurc 5.

The general criteria for the selection of field data were (1)
the weight and type of dispersant were known, (2) the water discharge
was known, (3) cnough samples were taken to define the complete con-
centration-tine curves, and (4) samples were collected for at least
thrce and preferably four cross scctions dovnstream of the injection
site.

A thorough discussion cof the metl®ds for conducting dispersion
studies using fluorescent tracers is given by K lpatrick and others
(1973) and Wilson (196S). These metihods will not be elaborated here,
however, to provide some insight into the natuie of the basic data and
the asswptions required for data reduction, a brief outlinc of a
typical time of travel study is presented.  For a radioactiv: material
thce procedure is similar, although different cquipment is required.

A rcach of channcl is sclccted for vhich time of travel informa-
tion is desired. At the upstream end of the reach a predetermined
amount of fluorescent dyve is injected into the river. The method of
dyc injecticn will depend largely uvpon the width of the stream. For
narrow streams the dose wili usvally be as a single siug, while for
large strecams the dosc will be distributed across the width. The
latter is done to hasten the complete mixing of the dye in the cross
section. :

At a number of presclocted sites downstrcam the water is sampled
periodically or continuously, and the concentration of dye is determined
by means of a calibrated fluorometer. The sampling sites <hould be
chiosenn far enough dosnstreanm from the injoction point so tiiat there is a
homogencous mixture of dyec at the site. Usually, the distance to the
first sampling site is sclected according to some criterion such as
equation 20. Samples are rcecorded until the concentration approaches
zero or until it approcches the natural level of background fluorescence.
This, then, yiclds a set of concentration-time values for cach sampling
site.

Samples often are obtoined at only one.point in the cross scction,
usually ncar the water surface, under the assumption that there is
corplete vertical znd lateral mixing. Tuis assuaption generally is not
verified cupirically.

20



Figure 5. Locations of the test reaches by case number



Data Reduction

The concentration-tine data were plotted and a continuous smooth
linc was shetched to represent the concentration distribution curve
for cach site. The concentration-time data for case 8§, the Monococy
River, are shown in figure 6. This is an cxample of a sct of data Jor
which the couacentration-time curves arc well definod. The data for
case 22, the Awmite River, are shown in figuve 7. The data for this
casc have nuch scatter shout the peak, and the trailing concentrations
cxhibit some fluc:u.tions. For this casc it is difficult to define
the curve with a high degree of confidence. These two examples are
illustrative of the type of data used. The auulity of the remaining
data normally was within these two limits.,

The curves were digitized so that the data could be analyzed by
computer techriques. Tic time interval between data peints wds chosen
so that 1 smooth cuive vas apprcexinatcd and the peak concentration was
represen.ed, viich norrally required tcetween 25 and 100 digitized points.

P

et

The naturc of the dve is such that it will decompose during
exposurce to sunlight. Also, somc of the dve w.ill be abserbed by
vegetation, or will adhere to the bed, banks, and sediment particles.

A further coxplicatien is that the dyc particles can become entrapped

in repions of w0 fiew or fiow reversal and may pol be released Lo tiwe
downstream flow fur a considerable length of time. Fer these reasons,
all the irjected dve was not accounted for at the downstrcam saupling
sites. ‘The amount of dye nassing the dowrstream section was calculated
by integrating thc concentration-time curve and multiplying by the
water discharge, as given in ccuation 10. The cencentration-time curves
then were zdjusted for zere dyve loss by dividing the observed coucen-
trations by the rccovery ration (PFR), which is defined as the weight

of the obscrved dyc (kb) divided by the weight of the injected dye (iV);

R o= 2 (27)

This adjustment is valid if the dye loss is proportional to the con-
centration present, which is assumed to be the case.

If the streawm discharge was constant in the study rcach, no
further adjustnients to the cencentration curves were required.  How-
cever, if there was outflow from or inflow into the <tream so theot the
water discharge chonged, the concentration-time curves adjusted to zero
Joss were corrected 10 constant discharge by multiplyving cuch concentra-
tion value by the ratio Q/ql , where Ql is the initial discharge.
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Becausc the discharge at the injcction site was not available for all
cascs, Ql was taken as the discharge at the first sampling site.

Scveral statistics of the adjusted concentration-time distribu-

tions which describe the dispersion process were then calculated.  The
time from injection to passage of the dye cloud centroid (t) is

I tCltx)dE

— o
. e = (38)
J Cl(t;x)dt
o
the timc variance is
l t2 C(t;x)dt
o T2
O £en (39)
I C(t;x)dt
o
and the cocefficient of skew is
: ! (t-t)3 C(t;x)dL
¢ = 2 = (40)
"

The actual integrations were approximated by numerical integration.
Also, the maxinunm concentration (Cqu) and the time to its occurrence

nd

(tp) were deternined from the adjusted concentration-time curves. These

valucs arc listed in table 1. The channel geometries and scveral
hydraulic characteristics of the test rcaches arc listed in table 2.

Background informaticn and sources of the data are listed in
appendix A.  Appendix B is a compilation of the unpublished data used
in this rcport. For cach sampling site, the distance to the site from
the point of injection in river miles, the discharge in cubic feet per
second, and the recovery ratio are given. The digitized values of the
concentration-time curves arvce listed under the headings, Time Since
Injection in Hours and Obscrved Congentration.  The values adjusted for
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Table 1, Statistics of the concentration-time distributions for the dispersion tests,
a c
Test reach Distance Q nax : t D 2
and required from Discharge Maximuem Tim t % G
mixing length, point of during concentration "¢ 0 Time to  Time Coefficient
zy 2 injection  %est in micragrams centroid variance of skew
o Site niles in cfs _por litor in hours in fhours)? in (hours)?d
1 1.60 al. 105:.74 Siid 3.56 0.59 2.50
< 5.05 42 . 39,55 13, 13.35 3.81 2.00
3 13.35 58. 15,99 42.5 45.14 16.95 1522
4 13.40 63, 10.73 67 02.30 34.54 1.07
1 1.060 180, 330, 1.35 1.45 .Ca4 1.80
e 5.85 185. 143.74 8.5 5.62 Ry 200
3 13.35 259 76,41 15.9 10.23 1S3 3.07
4 18.20 275, 35.90 23.4 24.01 2,161 2,00
5 25,25 200, 36.95 33.2. 34,02 4, 1:63
6 30.35 360, 34.72 .3 38.55 3 1.0%
7 30.80 430. 32.C7 + 4358 44.37 S 1.10
8 41.45 450, 28.¢4 47.4 48.20 6. 1.15
Anticten Creck,: MD 1 1.00 e5. L1t 2eq 3.08 i 2.9
River mile 41.65 2 S95 86, A Q.5 10.01 2 L 2ol
to 23.25 3 13.35 120, 27.4 28.53 €. 1.56
Y =0 4 18.40 140. 2103 40.1 41.50 P RE 1537
Antietan Cresk, MD 1 7.85 160 S1.81 13.8 14.7 0 1.27
Rivor mile 23.25- 2 12515 183, 33,37 21.2 Ry e S 1,484
to 0.2 3 18.4 228, FRWES 29, 30,54 7 ) B iy
Pin 2.8% 2 23.G5 330 19.54 34.2 88,95 g, [
Monccacy River, MD 1 6.4 100. 12337 12.5 13:57 2.066 200"
River mile 37.85 2 11,4 200. 7al? ol 4 24.76 7.60 1.23
to 16.55 & 16.65 225 4,40 255 b | 10,49 .76
z = 6,06 4 21.3 270, G K | 43.5 5.6 21.38 1.28
Monocacy River, MD 1 4.65 286. 17.97 8.5 0.94 4.03 &22
River nile 21.1 2 11.7 205, 7.58 29, 31.50 15.11 1.49
to 0.1 3 17.15 330. 5.50 41, 43,37 19.53 1.01
Xe 13, 7% 4 21 S oD 48 51.51 .03 1.24




Tadle 1. (continued)

Case Test Reach Site I ¢ Caax ty B
7 \Monecacy River, MD i 6.4 S05. 18.3 el 7.91 1
* fiver nile 37.85 2 11.4 S$25¢ 11.54 13.6 14.2 1
te 16.55 S 106,05 S¢O 9.17 19.6 20.36 74
. X = 5.0 4 21.3 635, 722 25.8 26.55 S
8 \Monoerey River, MD 1 4.05 720 26,75 502N S.63
River mile 21.1 2 11,70 a0 15.56 15.5 16.44 28
to 0.1 3 17.25 780 10,62 22; 23.42 B
X =9,23 4 21. 7380, 10.70 7.5 29 01 i
9 Monocacy River, MD T 65 108. 24.85 17.5 20.96 , YR
River nmile 21.1 b q TNz ¥, §.26 52.5 69.52 119.
to Q.1 3 L7 1S 1225 8. 6,20 85. 93.19 182,
X = 6.0% 4 21 S 5.48 S9, 110.70 278.0
10 Conococheague Creek, MD 1 2.75 241, 100.05 3.1 3.05
River mile 21.1S 2 S.4 232, 47.29 6.6 6.92
to 0.1 3 8:35 o143, 38,52 10.2 11.23 S {1
X = 6,53 4 12.35 245. 27.96 15.2 16.63 3.
R k3 16.135 243, 17.21 212 23.09 6
» 6 21.03 250. 10.2 33.8 35.73 12.
11  Conococheague Creck, MD 1 275 B 70.87 5.4 Q22
River ailec 21.15 2 §.2) 300, 38.33 15.9 1501 4.
to 8.8 3 3.33 102. 16.39 24.8 26.75 19.
X = 4,42 4 32.35 102 16.67 b.% 1 30,903 18.
12 Coaococheapue Creck, MO 1 2,78 1,010, §7.61 1.4 1.49
River milc 21.15 2 5.4 1,010, <8.1 3.15 S. 98
to 0.1 3 §.35 1,050, 10.0C S. 5.44
X = 6.64 4 12.35 1,060. 15:53 7.60 8.05 .
5 16.13 1,070, 9.45 10.4 10.94 ’
6 «1.03 1,020, 0.96 14.8 15,57 1.
Chattahoochee River, GA 1 0.95 4,810, 16.48 4.83 5.08
River mile 348.1 2 1735 6,340, 10.6 &.08 8.89 2
to 300.5 3 22.06 6,170. 9.7 10.33 10.74
X =4.79 4 30.81 6,002, 6.71 14.8 15.34 b %
S 34.48 3,300, 4.65 19.83 21.05 4.
6 37:.62 3,890, 3.067 239 23.05 6.
7 47.50 : 3,300, 2.72 23.52 30.18 9
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Distance ¢ “ma t = 2
Table 1. (ceoatinued) fron Discharge Maxinum Tire to t < G :
point of during cencentration c £ Tine to Tinme Cocfficient
injcction - tost in nicrograms nax centroid  variance of shew
Case Test Reach Site in niles in cfs per liter hours in hours  in (Lours)? in (hours)3
14  Chattalioochee River, GA 1 6.52 4,050, 17.87 2.6 2.8 37 1.08
River rile 300.47 2 18.¢8 4,930, 7.08 2.6 10.01 1:08 1.75
to 235,35 3 40.62 4,850, 3.53 22.16 23.87 3.306 1.23
X = 6.5 4 065.01 4,930, 22 33.33 39.21 7.233 .60
15~ Salt €Créed; NE 1 5.75 87 61,16 qadS 8.15 1.6 27
River rile 32.3 2 2.5 63.3 12,38 125 13545 3.2 2.15
to G.1 3 19.40 106 20,08 255 7.01 8k 1.62
X% 7.83 4 27.69 107. 7.39 37.5 39.95 19.77 1.66
5 3242 1448 12.48 * 48, 51083 23.73 .88
16 Difficult Run, VA From 1 4 33.6 118 -4 1.44 .137 1.88
Leigh ¥ill Rd. to old” " 2 1.35 A . 5.81 3.8 3.99 .25 i
CGeorgetown Mike X=0.77 3 2% 40. 4.32 6.2 6.58 «451 4!
17 gecar Creex, CO From 1 o7 360. 42,99 = 4 24 .0009 1.05
Kittridge to Morrison 2 347 366 12.86 1.88 1.91 .00917 .59
X = 0.14 3 6.8 371 10,29 3:6 3.64 01423 293
18 1 NOT 48.6 =0.30 .85 1.03 000 .45
2 251 49, 4,79 St 5.73 1.3169 1.39
3 321 S5% 3.67 7.4 8.21 1,829 1.46
4 4.55 ¥ 58: 2,61 3133 1535 <.914 .63
19  Bavcu Anaceco, LA 1 7.1 71.1 8.4 20. 20.74 3.4 1.69
River nmile 23.6 2 144 90.7 20.24 43, 44.08 1559 62
to 0.0 3 18.5 95.8 15:73 L 53,97 104 % W8
X = 128 4 23.6 95.8 17.45 62,7 70.78 19.89 09
20 Comite River, LA 1 2 27 16 23.7 24.33 ST 1.76
River mile 50.5 2 16.7 32. €331 87.2 50.02 37275 1.58
to 1.5 3 29.8 36.1 7.04 189, 112.78 45.43 1.40
A28 4 37358 0. 10,87 122. 126373 64,2 1.55
5 <0 351 20,61 141, 147,48 88.°7 3.E5
21 DIawou Partholomew, LA 1 2 143, gt 5.75 c.3 ) 23
River oile 73.0 2 10. 170. B Gl.5 61.335 } W 35
to 0.0 3 37. 230, .09 125, 125.41 $5.83 .54
X = 1.08 4 73 286, 4.51 254.5 239.56 308.76 48
22 fnite River, LA 1 6.3 220. 49,15 13.9 15.22 5.28 1.03
River nije 112.3 2 .7 10 § 250. 12.87 57.25 61.62 62.30 .8
to 33.% 3 53.5 350. 8.%0 107.3 115.07 151.83 &6
X+ 5.83 4 92 3is. 3.60 in4.2s 128.28 115.03 .78
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Table 1. (continued) ] ;

- 2

Case Test Reach Site L Q cm:\x tp t °t G
23 - Tickfau River, LA 1 . 72. 59.8 11.2 11.34 1.27 .99
From ilenry lloimes Farm 2 14, 79. 21.54 54.2 §55.37 15.04 126
above Montpelicer to 3 4. 66. 10,08 87. 89.17 26.66 1.36
Springville X = 0,56 4 3l. 103. 15.95 . 105, 107.37 2,.12 1.15

24 Tangipahoa River, LA 1 Sl 204. 105. $.75 10.38 1.05 1.03
River mile 73.6 2 * 1142 346. 62,16 21.3 22.43 3.98 1,23

to 15,2 3 25.8 420. 45,91 35 36.59 6.43 1.C5

Xo= 1559 4 31,4 438, 41.87 45, 46.42 8.39 1,304

5 44,1 510. 35.09° 56.8 $8.78 129 1.16

6 5.0 630, 33.54 66. 67.85 17.1 1.52

74 £3.4 660. 32.68 1. 78.44 12.14 79

25 Tangipahoa River, LA 1 5.1 122 82.1 13.75 14.99 3.4 b ) 6\
River mile 73.6 2 11.2 164, 56,8 4 30. 31.11 8.27 1.47
te 15.2 3 25.8 245, 40.67 47, 48.67 15, 3% 1.235

X = 3.33 4 324 286 36.1 59, 61.22 26.74 171

5 44.1 304. T0.64 73.5 75.04 19.69 1525

6 5:.0 al9, 33.94 83. §5.04 22.73 1.38
7 58.4 383. 32,96 96.5 97.85 17.90 .83

26  Red River, LA 1 I 57 §,510. | 28.88 2.5 3.01 32 1,51
River mile 187.5 2 47, 8,060, 5.76° R S 34.11 5.21 gl
to 67.5 3 82.5 8,310. 3.88 (QUN 61.25 14.75 1,25
X = 34,32 4 120. 8,510. Bad L 02,5 94.21 20.99 «79

27 Red River, LA 1 S. 4,930, 17.4 3.35 4.23 1.24 1.81
River rnile 283. 2 34. 4,930 4, 32 34.00 15.79 1.68
to 174, 3 64, 6,030. 373 52, 54.08 5 21.61 1.39

X = 29,87 4 99. 6,530, 2.538 §7.5 §8.6 20.19 £ 73

28 Rod River, LA 1 S. 6,620, 16.7 4.75 5.67 1.07 1.45
River mile 283. 2 34, 6,620, A4 33.5 ©35.04 10.61 1.36

to 134, 3 64, 8,3C0. 3.64 54.25 $5.86 12.99 .6

X = 14.0 4 55. 8,590, 2.69 85.25 7.49 24,89 .59
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Distance ] “max t, = 52
Table 1. (continued) fro= Discharge llaximun i be t t G
point of during concentratisn in Tire to Time Cocfficient
injection test in micrograms max centroid  variance of skew
Case Test Reach Site in miles in cfs por liter hours in hours in (hours)? in (hours)’
29 Red Niver, LA 1 75 3,800, 30.7 T 7.76 1503 .23
River nile 191.8 2 - 4000, 765 45, 45.77 §.96 1.04
to 67.5 3 $6.3 4,820. 5.31 76.8 &1.3 15.56 75
X = §3.49 4 124, 5,850, 4,49 122, 123.69 19.84 +S8
30  3Sadine River, LA 1 4.9 4,500, 12,72 2.5 2.81 $12 1515
"River mile 156.5 2 107 4,300, 5.88 6.3 T2 3D ) P
to 106.9 3 24.8 4,200, 3.13 27:2 27.74 1.64 28
X = 17.85 4 42.6 3,910. 2.483 38, 8. 7% 3.23 58
31 Sabine River, LA 1 1057 11,900. 16,34 5.58 5.84 .34 1.05
River mile 156.5 2 49.6 2,700, o 408 26.75 2751 210 1.23
to 26.2 . 84.1 14,100. 4.06 47.42 48.51 S5l 1.02
4 102.8 14,800. 211 59.83 65.54 5106 S
S 130. v 15,300, 39 M. 110.99 )2 7C 61
32 Sanine River, TX 1 13.8 20. 21.41 61, 62.9 15,16 1.15
River.-mile 515.4 2 337 47. 15.23 159, 1635.62 54.13 1,25
to 162 - R 42.8 ¥ 2 9.01 197, 204,78 111.08 AL
X »i0,23 4 53.4 43. 9.03 259. 262.12 61.147 .19
33  Sabine River, TX 1 10.6 36. sy 67. 67.59 15.78 301
River mile 472.6 2 23.1 50 41.06 1i9 122.C6 5.07 1.82
to 397.4 3 45.1 20 31,29 200 202.72 55.16 Frh
X = 0.68 4 75.2 244, 43,53 303. 304.26 19.71 .30
34 | Sabine River, TX 1 1Sl 218 10.81 47. 48,43 10.29" 67
River mile 397.4 2 348 2304 7.03 104, 105,36 26.33 wle
to 326.9 3 SB.d 220, 4.33 120, 192,91 74,89 )
X =1.43 4 70.5 334, 4.48 225, 226,77 68.38 2B
35 Mississippi River, LA 1 225 151,200 24,5 12 o % 1.69 1.20
Frum Paton Rouge 52,800, 40,72 12, 13.32 2.26 sl
to New Orilcans 36,000, 05.1 1X5S 14.56 2.14 34
X = i18. ‘ PRIVINTRO N
2 62.5 - 120,0¢0. 9.83 40.75 42,28 8.93 .85
120,0C0 8.19 427 43.75 $.78 .70
240,590,
3 91.8 240,000, 3.78 62.75 64.24 14.4 .53
4 127.2 240,000, 2.62 90.75 D335 30.48 73
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c

: ‘max t, s it
T 2 - 10 Pischarge Maximum Ak t t G
e e asrech) during concentration Z‘m :° Time to Tinme Cocfficient
test in micrograms rmax centroid variance % of skow
Case Test Reach’ i -Site in cfs per iiter hours in hours in (hours)< in (hours)3
41 Clineh River, VA 1 el 381, 4.03 L4067 a5 01754 2.08
Near Speers Ferry, VA 2 08 S48, p a0y 1.5 1.49 06770 2ved
X% 211 3 1,55 334, 1,30 1.8 2.04 02109 1.68
4 2,28 374, 1.i0 2.65 2.920 .12497 1.43
S 2:9 374. .69 3.84 4.28 24521 1547,
6 3.56 345, A1 5:7 6.59 1.17652 1.38
42 Copper Creeck, VA ! N 36. ) e 1.74 1.86 1.00
Ncar Cate City, VA 2 1.34 34, 20 3.84 okd «S7
X w028 3 208 34, w2l Sald ¢.03 67
I3 2.88 33 .18 737 7.74 .83
S 4,02 38. 37 975 10.08 99642 43
6 S22 40, A% 12.18 2.80 1.86233 1.04
43 Pcwell River, TN 1 0 146, .64 1.46 1:87 .26031 1.27
Near Sncedville, TN 2 1.04 101. ¥al 2.92 3.45 L40860 1.18
X=1.10 3 2.08 143 b 4.88 Sate 67870 N4
4 2.98 37 «15 7.6 S.ad 1.980550 o7
5 3.33 340, 11 9.91 10.60 1.90765 .62
6 447 % 1145, —--- -e--- memee emeeee- ----
44 Clinch River, VA 1 457 205, " 1.34 .925 1.10 L0604 1,73
Near Clinchport, VA 2 1.18 216. .58 2. 2.38 138
X = 3.81 3 2:98 ‘ 210 W 4 3.65 4.29 1.18
4 2:79 202, .18 4.85 5.03 .69
S 3.490 179, sad s 159 8.2% 1.20186 )
0 4.13 208, ol 9.34 10.19 2.21929 1.07
45 Copper Creck, VA 1 J1dnpeboaan. 16.5 .07 .10 602 3.14
Near Gate City, VA 2 NG 276, 3.23 . 345 A4S <015 1,723
A= 0.57 3 1.07 ° 280, 1.84 645 .76 .028 1.44
4 1.40 209, L dd .805 1.01 <037 99
B 2.8 250, . 1.425 1557 JOR232 1.5
6 .37 808, 2t 3 P 1.85 +08359 1.10
45 Clinch River, VA 1 43 3,760, R | «178 +19 .00293 3:3%
Near Speers Ferry, VA 2 R4 .3,740. GO %! 353 W46 05831 3.05
X = 3.81 3 Y55 3,600, 4,65 . 642 .74 .02859 2.59
4 2,23 3,899, 2.73 .916 1.05 L3182 2.C8
S 2,9 3,689, 1.46 1,29 1.55 05423 1.78
6 J3.66 3,600 ¥ iled S "1.67 1.96 12381 1.33



Table 1. (continucd)

Banil. ok : : c ¢ - o2
ase Test Reach Site I Q max 2 t t G
4?7 Coachella Canal, CA 1 19 231, 24.5% 1118 12 .00005 .88,
Near lioltville, CA 2 287 837. 14,53 . 345 «35 +0C02Y 063
£ = 1,8 3 1.14 83S. 8.04 .715 e .C01056 » 52
4 1.7 909. $.7% 1.05 1.03 00336 1.57
S 2.406 901 -——— % .—-- eees  eece-a cmn-
G 3.41 833, 2.02 2.16 2.2 .01337 1.32
48 Coacheclla Canal, CA 1 .19 950. 27.83 .i08 o11 .CC025 2.08
Near Holtville, CA 2 .57 950. £.09 .333 .35 .00172 2.8
X = 1.81 3 1.14 950 3.86 1.05 1.09 00456 1.60
4 162 250 237 1.54 1.59 .00728 1.40
S 2.49 350 1.25 2.14 2.21 +01272 .94
6 3.41° 950 .52 7.45 7.56 006772 v59
49 Clinch River, VA 1 .43 3,30, 1155 <15 .18 .00163 2.4
Necar Speers Ferry, VA 2 .08 2,820, 4.91 433 . 47 .00527 2.05
X = 2.80 t 3 1.55 35150, 2.45 . 762 .56 0317 202}
4 2,235 3,070. 293 1.14 1.29 00004 1,81
) 2.9 2,960, 1.56 1539 159 35220 1.60
; 6 3.60 3,010. R0 2:11 2.47 <1973 1.28
w
W 50 Copper Creck, VA 1 A2 63. 2.69 L1216 X2 .00317 1.62
Near Gate City, VA 2 .63 63. . ).12 9 1.10 33319 152
X = 0.46 3 i.07 63 .8 1.65 1.78 20944 1.63
4 1.49 67. .66 2.04 2.38 20378 1.9
5 2.03 63, Mg 3.38 3.84 61530 115
6 \ 2.57 63. .3 4.3 4.79 658362 1.12
"..'0000‘0.."."..'.'.'...."'.'.‘;00‘QQ...."O0’.""“".0'.'0..QQ.'O'."Q"QQ""..'...Q‘.Q."."'....."'...'v..'..
Data fron U.S. Geological Survey Water Supply Paper 1899-G
Maxinum
concentration
in narts pey
billien !
51 Missouri River 1 40.8 31200. 4.90 12.783 135 235 .91
Fron Sioux City, IA 2 £83.5 34500, 3,44 25.45 25.8 6.2 1.63
to Plattsrouth, NE 3 116+ 33500, 2.95 34,033 35, 9.15 ) T 13
X = 56,3 4 141.3 34000, 2.50 40. 41.6 13.4 1.66
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Table 2. Channcl geometrics and several hydreulic characteristics of the test recach.

] 4 S 5
8 Mcan v Slope in A
width depth  Mean fcet per  Shear
in in velocity 10CC volocity
Case Site feot fect in fps foet in a5 Source of llvdraulic Data and Remarks
1 1 42.0 1.0 1.01 227 02 2 At U.S. Geological Survey gage, May 27, 1969, at 41 cfs
2 30.0 &7 D8 ) (715 .24 2 Route 60 Bridge, May 27, 10¢9, at 42 cfs
3 42,0 120 1.37 Lol .188 2 Route 64 Bridge, May 28, 1969, at 58 cfs
4 S .
4 1 &7
2 1.1 3
3020 1673 <2 206 1.1 248 2 Route 64 Bridge, Mar. 24, 197C, at 325 cfs
4 .8
s 77.0 2.31 171 1.5 . 334 2 Roxbury Road Bridge, Mar. 25, 1970, at 304 cfs
6 Xeit
? 79.0 3.22 1.93 150 » 322 U.S. Geolopical Survey gage, from previous
8 1.0 measurenents 3
3 1 247
2 1.1
SR PO b R SR Y i 2T 2 Route 64 Bridge, Aug. 19, 1570, at 120 cfs
4 .8
4 1 82.0 1.49 1.34 1.5 208 £ Roxbury Road Bridge, Aug. 18, 1970, at i63 cfs
2 S
M 63.C 1.59 2.03 :.0 .226 U.S. Geoldgical Survey gage, from previous
4 1.0 neasurcnents
S 1 G
2 W0
3 160 1.81 .86 o9 AN 2 Frederick Filtration Plant, Nov, 13, 1967, at 250 cfs
4 e .
6 1 oS
2 -3
3 .6 :
4 305, 2.34 .52 o3 .150 2 Aquaduct, Nov. 13, 1567, at 373 cfs



St

Tadble 2. (continued)

255, 7.5 3.10

Case Site 7§ D 7 5-1 X Vs Source of livdraulie Data and Remarks
% 1 2% 2.59 1457 .6 2 ? Links Bridge, June 7, 1668, at 496 cfs
e 213 1.04 .6 12406 2 Bises Tord 3ridge, June §, 19¢%, at 536 cfs
3 5
4 108 2.13 2,03 3 143 2 Jug Bridge, Junc 7, 1968, at 728 cfs
8 ) SR (o 2:13 2.03 B »143 2 Sug dridge, June 7, 1665, at 728 ofs
2 195, 4.00 1.15 . L1907 2 Rt. SO nr. Buckeystown, June §, i°08, at 855 cfs
3 158, 2.56 1,94 .6 222 2 Greenficld Mills Bridse, June §, 1568, at 788 cfs
i SR 3.76 .61 o 101 3 Aquaduct
9 ) o i 1.06 LGS .3 04 2 ac, ¢ 25, 1968, at 110 cfs
2 B0 1.0 L6 i w138 2 r. Bu stown, Sept. 23, 1668, at 112 efs
5 63 0.%0 .85 N W22 . 2 Gry 1¢ Mills Bridge, Seps. 25, 1968, at 128 cfs
4 13, 1.37 .05 ) Syt ¢ Rt. 28, Scpt. 29, 1968, at 118 cfs
10 1
2 L ¥115% 1.60 Yie O .3 .160 2 proadfording Read Bridge, May 6, 1969, at 251 cfs
3 1461 1500 1.46 o .158 2 At Meuth of Rush Run, May 6, 1369, at 243 cfs
LR 1.32 .85 ) 172 2 Reute 40 Bridee May 7, 1969, at 240 cfs
s T 226 Lk 0 .209 2 Kemps Mill Road Bridge, May 7, 18¢9, at 228 cfs
G 36y 2.28 .82 .0 210 2 A% Williamsport, May 7, 1969, at 252 cfs
11 i 75, 1.2 $92 i 104 2 U.S..Ceolonical Survey page, Sopt. 30, 1969, atv 91 ¢fs
2 S 2 1.2 .07 o w139 2 proadfording Road Bridge, Sept. 30, 1969, at 100 cfs
" - - -~ o . 2 . " b
3 200, 1.5 -y o/ 184 : At Mouth of Rush tin, Oct. J, 1969, at 102 efs
4 140 153 56 7 A7 4 Roate 40 Dridge, Oct. 1, 1969, at 102 cfs
12 1 193, 25 223 o2 o7 V.5, Geolomieal Survey gape, f{rom previous
2 s measurencnt
3 o7 -
4 7
5 141, 3.7 2.08 0 «267 ? Kemps Mill Road Brlidge, Apr. 30, 1970, at 1,090 cfs
6 NG
13 1 .A26
e . 216, 9.4 3.07 a 83 +293
3 N
: g
5
6
7

“w
w
“
e

4
243, 6.4 2,42 .5 and 2 Atlanta gage at 6,000 cfs
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] .0 5{, u
-4 Mean v Slop» in 4
width depth  Mean foet per  Shear
in in velocity 1620 velocity
Cace S{se feot {cot in fps feas in fps Source of Hydraulic DJata and Renarks
14 1 .204 1
VR4, T8t 2.72 250 247 i
ek 7580 ES 214 204 272 1
[ i S 1.0 A52 .346 !
15 1 80. .75 1.44 512 }
Frsag. .62 1.18 LA84 1
3 " 85, 8§67 13 .503 3
4 ¢35, G 1,62 433 )
i B G 2.16 .58 L2286 :

16

38. 1,3 71 1.9854 280 2 01d Deminion Pike, June 21, 1968, at 34.9 cfs
57. .76 5 383 .119 2 01d Georgetown Pike, June 21, 1608, as 41.3 cfs

—
~

LI PY == Ll P>
—
(]
w

45, 2,79 4,23 36.7 1.82 2 Morrison, Sept. 21, 1970, at 31.7 cfs

18 o R aid %29 s .170 2 Newdurg gage, Sept. S, 1968, at 48.6 cfs,
2 -
3
4
19 1 50. 1.96 1.34 .473 127 1
2 568
3 65, 1.90 17 563 L1236 1
4 « 568
20 1 20 1.01 .83 <620 L1838 1 .
2 N .39 .04 03 o151 1
3 65. a7 1.25 J704 13 )
e a8y 3 1.12 395 101 :
5 4%, .85 1.54 235 080 1
21 1 75. 3.57 8 114 119 i
2 067
3 06, 2.4 1% .C61 .69 1
TR L 6.8 .34 .081 53 i
22 i 70. 7 1.78 588 179 !
2 .330
3 512 ;
7 R ) X 1.74 1.34 . 354 .41 !
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o s :
3 Mean v Slopé in s
width depth  Mean fent Shear
in in velocity  120C velocity
Casna Site oot fect in Tps foes in fps Source of livdrauliec Data and Rermarks
31 1 SPa. 7.4 822 72 . 206 g :
2-S05. 7.5 3.33 149 .190 3
3 533, 7.6 3.50 143 +187 3
4 1540, % 3.5% .09 157
32 1 19.3 1.4: \73 262 S12 :
2 =40 2.6l .20 232 146 !
X 2.0 1.26 ) 020 L0806 !
4 57.0 4.0 14 200 165 1
33 ) 57.0 4,05 W14 209 165 1
2 40.0 1.67 J75 150 008 v
3 44.0 1.14 1.86 183 082 1
TR - O R B R L 162 132 1
34 1052108y 4.70 44 e ik ) o 1
2 als)8 3.04 ) B8 13 114 1
3 1Sl 5,02 .32 00 W33 1
§
205 100, 313 .38 163 V130 i
35 1 2630, 41.4 1,98 007 100 Channel cross-section drawing {Stewart, 1567)
2 22C0. £6.7 1,923 SO0 g Channel c¢ross-section drawing (Stewart, 1967)
3 24C0. 58.2 1.716 007 oL 18 Chanrel e¢voss-scction drawing (Stowart, 1967
4 2400, 81.4 Lidah Q07 « a0 Channel cross-scction diawing (Stewart, 1967
36. 1 21536, 17.5 324 113 . 258 2 st, Louis, March 11, 1968, at 87,100 cfs
2 s
3 1750, 16.2 3.46 S1)5 ,248 2 rhester, March 11, 1968, at 92,000 cfs
g 1 3,49 W18 2 7 Tacbes, darch 12, 1gg6, at 96,000 cfs
37 12752 30.3 4.07 21y L339 2 St, Louis, August 6, 9 F, at 243,000 cSs
2 12
3 1763, 29.2 4,96 A8 333 2 Chester, August 6, 1903, ¢ 250,000 cfs
4 2204, 24.1 4.n8 .118 .303 2 Thebes, August 7, 1968, at 250,030 efs

N U SN

2.46
3.45
3.28

4 ra ra be P LA

NNV O D NS

e T

and 3 Wind River below Bovsen Reservoir

and * Bighorn River at Lucerne

nd 3 Bighom River at Worland
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Case Site (8 7 ¥ (<) 2 Source of Hvdrauiic LCata and Remarks

—
(Lo
@
w
wm
~
.

022 1 and 3 Wind River below Boysen Reservoir

»o bs s s
PN OO LA

3 pighorn River at Lucerne

P T oS

SIS WU le UL P >

LA R R e R L T T P T T T T R T T T T Y

Data frem U.S. Geelogical Survey frofessional Panrer 433-K

40 1 47. 2.02 .62 1.16 27
z 59. 1.45 .83 1.44 .26
3 sl. 1.49 .74 .42 .26
4 S 1.51 7 1.4 2
5 58, 1.46 .65 1.295 .25
¢ 33, 1.90 .33 1.295 o239
41 1 .76 484 23
2 1,81 1.32 J625 .19
3 CRARE 1 1 130 628 21
4 3.26 .60 A8 <23
5 3,50 .50 AP W28
6 6.23 .35 .361 “27.
42 1 31. 1.38 £85 4,03 43
2 5. 1733 .37 4,48 i
TH 60 1.02 R 3.97 .36 :
4 61, 1.33 o4 3.36 .38
5 58, 1.25 .53 3.03 .34
651755 1.32 .53 2.91 .36
43 1 103, 3,74 «38 PRSI D
2 “ 100 1,02 .00 Sl .15
3 RIS 2.67 a8 L3062 27
4 %122 3.57 231 .289 .18
S A 2682 .49 325 .16 ;
6. 101, 2.89 .50 -



Source of Hvdraulic Data and Rermarks
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Case Site " B D ¥ so Vs Source of Hvdraulic Data and Remarks
50 1 4, 2.26 .04 1155 o2
3 2 Sl 32 1.05 .44 .24
3 57. 1.4 sl 197 + 23
4w, 1.54 i€ 1.44 .26
S 60. 1.01 71 1. & .20
6 54, 1.6 +79 13 .26

IR NP e PP e O RPN NP A R AR PR AR RN AR P PR R ARSI R ARG AR AR AP R R AR R IR AN PR AR AR R ARG RRE AR EC RO RN NP PRI POt RACPRRIRAROIRERGRIRRGEQIRSIARTROISTRIES

Data {rem U.S. Geological Survey Water Supply Paper 1899-G

51 1 610, 12.5 4.1 .195 .28
2 600. 10 5.75 .194 .25
S . 8§77 11 §.38 . 206 227
4 583, 2.6 6.06 +202° +25

1 liydraulic data obtaincd fron uapublishoed file data of the time-of-travel study.
2 Hycraulic data obtained from Discharge Measurcment Notes taken at the indicated location, date, and discharge.

¥ hHvdraulic data cstimated from curves relating width, depth, and velocity to discharge froa Discharge Measurcrment
Notes at tiie indicated location.




zero dye loss are listed under the heading, Conservative Concentration,
and those concentration valuces corrected to constant discharge arc
listed under tie hcading, Discharge Adjusted Concentration,

Cases Involving Snecial Considerations

In most cases the analysis was as previously described. llowever,
there were a few casces where special considerations were made in the
analysis or presentation.

For case 35, the Mississippi River, the mixing of the dye was not
complete at sampling sites 1 and 2. At these sites, three sampling
locations were uscd; one in the nmain channel, another between the main
channel and the right bonk, and the third between the main channel and
the left bank. At site 1, thrce concentriation-time curves werc drawn,
onc curve for each of the sampling locations. At site 2, two con-
centrazion-time curves were drowvn, one for the main channcl and another
for the right and left banks. Lach of these sampling locations was
trcated as separate sites with the corresponding water discharges
approximated from thce chaninel cross-scctions given by Stcewart (1967).
The statistics were calculated and graphed. The lines were then drawn
appreximating the average condition.

Cases 40 through 50 arc {rom Codfrey and Frederick (t970). In
their stwdy, they obtainced the statistics of interest by fitting a
Pearson type III distribution to the concentration-time curves. This
was not consistent with the nethod chosen {or this report, ‘“Therefore,
the concentration-time curves were redrawn from the supplementary data
given by Godfrey and Frederich (1970), and the rest of the analysis
was as precvieusly outlined, with the exception thai the tracer used was
a radicactivi, nmaterial rather than a fluorcscent dye.

For easc 51, the Missouri River, the statistics of intcrest were
previously puhblishzad by Yotsukura and others (197C), who calculated the
time to centroid and the variance according te the wmethod in this report. -,
However, Yotsukura and others (1970) truincatced the recession linbs of
the concentration-tine curves when the conceatration dropped to 1 or 3
percent of the maximum concentration. Values of variance und skewness
listed in table 1 for the ifissouri River are for curves trunczated at 1
percent of the maximum concentration.

Quality of the Data

The most complete data available on dispersion in natural streams
arc thosc presented by Godfrey and Fredericks (1970), cases 40 through
50. "Jhe chaanel width, mean depth, mean velocity, and slope are
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available for cach of the cross scections, along with depth and velocity
distributions and complete concentration-time data.  The Missouri River
data (Yotsukura and others, 1970) also include couplete hyvdraalic data.
Because these two reports contain the only published data- dealing
specifically with dispersion, it is to be expected that these data would
be the most complete and accurate available.

All the other data contained herein were collected either for
time-of-travel studics or for dilution discharge noeasurements. Cases
16, 17, and 18 were studies conducted as training denonstrations of
dye dilution tcchnioucs for water discharge mecasurenents (F. A. Kilpatrick,

arc short and concentration-time curves are availecble for only three
cross scction for Difficult Run (casc 16) and Bear Creck (case 17), the
data ar¢ judged to be rcasoencbly complete and accurate, so they were
included.

The data for cases 1-15 and 19-39 were extracted from time-of-
travel studies. The U.S. Geological Survey has conducted many time-of-
travel studies, and over one-hundred sets of data were exawaned for
possible inclusion in this report. The great majority of thesc studics
were of no value in previding information on the dispersion chiaracteristics
of the streams, cither becsuse the concentration-time curves werc not
completely defined, or becausce the curves were defined at only two
crcss sections downstrcam of the injection site.

Complete hydraulic data generally were not availasble for the
time-of-travel studics, but for many cascs, width, depth, and veclocity
could be determined either from discharge measurements at the samnling
sitcs or from curves relating width:, depth, and velocity to discharge.
Slopes were determined from «age heights and gage data, or in a few
cascs from published information on river profiles or topographic maps.

The basic hydraulic data are given in table 2.
Range of Flow Data

Flovws ranged from about 30 cfs for scveral of the streams to
241,000 cfs for the Mississippi River (0.85 to 6,320 m?/s). The
shortest test rcach, Difficult Run, case 16, was 2 niles (3.2 km) in
length; the longest reach for the Mississippi River, cases 36 and 37,
was 183 miles (295 km) in length., Mean flow depths were from about
0.6 feet (20 cm) to a maximur: of over 80 fect (24-w) for the Mississippi.
Velocitics varied to over 6 ft/s (ubout 2 m/s).

Many of the studies werce conducted over short recaches uand were
coupleted in a single day (sec table 1 and appendix A), but somc of

the studics extended for many days. For example, on the Sabine River,
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the pcak of the dye cloud passed the farthest dovastream sampling site
303 hours after injection of the tracer. Tor each case, the mixing ‘.
length criterion of equation 20 was computed and ic gisen in table 1.
For the Mississippi River, cases 36, 37, a2nd 38, and for the Clinch
River, case 46, the mixing length criterion was not riet. For some of
the Godfrcy and Trederick's data, the mixing length criterion was met
for only the downstream sampling sites, ard for a nurber of cases, the
first sempling site did not meet the criterion.

Craphical Analysisy

To test whether or not the field data exhibit the projperties
predictcd by the Fickian model, each set of data wvas aralyzed graplic-
ally. Distance to the sampling sites from the injectirn point was
plotted against both the time to the centroid, ¢ and the time to the
peak ccncentration, tn, on arithnetic cocrdinates. If the cloud of

dispersent is convected at a constant velecity, the plotted points
should be on a straight line, the slope of which is a measurc of tie
velocity, U. DLecausc nany of the data points shouwed a systematic
deviation from a straight line, these same data wvere plotted on douhle
logarithric' coordipates to deternine if this syctcaatic wveriztion in
velocity could be identified. The variances of the concentration
distributions, O?, vere plotted against time to the centroid, t, and
the peak concentrations, Cn1x’ vere plotted against times to the peak,

nas
tp on logarithmic scales. Cn these graphs, dached lincs, positioned
tarough or near the _ast data peints, show the slore for the relation
for a Fickian model, and £o0lid lincs are trend lines fitted by cye to
the plotte!d points. These datz are presented as a set of four graphs
for each test casce, and are shown in figures 8 through 58.

In part A of these figures, a solid linc connccting the points
shous the troend of velocivies zt which the peak ef the concencration
cloud vas convected along the chaancel., The trend for the centreid
velocities generally was similar to the pcak velecities generally was
similar to the peak velocitics, so a second line for those point: was
not shotn. Toints {or_the centroid arc uscd to deteérizine the constant
convective velocity, ¢, where the points can be fit by a single
straight line.

Two scts of peints and trend lines are shoim on some of the plots
of part D, figures & tlnough 58, The circles show peak cencentration
corrected for total recovery, arnd the square symbele show the peak
concentcations adjunted for total recovery and to a constant discharge.
Vhere the change in discharge is small, the data vere adjusted only for
tetal recovery.
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SUMMARY OF RESULTS

The 51 casces conmpiled for this report cover the widest range of
flow conditions currently available for dispersion data in natural
streans. A case-by-crcse analysis of rhese date will not be under-
taken, but some of the general features and trends of the data are
considcred in the following sections.

Convective Velocitices

Table 3 summarizes for cach case the propertics of the convective
velocitics and the maximun veriation of discharge, expressed as a
percent:ce of the diccharpge for the first carpling site. Convective
velocities were determincd from parts A and B of fijures 8 throuph 58,
and only thos po:nts meeting the nixing length criterion of equation
20 were considered.

For 24 ceses. or 46 percernt of the cbscervaticns, the convective
velocitics were approzirately conztant. For about cae-hal{ cf these
cases, the discharge varied ]ccs than 25 percent, but for a fcw cascs
the vuriation was greater than 50 percent and for case 33, the dis-
charge increasea 57¢ percent. Io‘ 13 caces, the wvelcecity increascd
and for § cases, thevre were no systematic changes in velocity.

Tor 211 the data with coanstant or systcmnatically varying velocity,
the cenvective velocities could be expressed apprexiuzately as & function
of time

vy = & (1)

where &, the position of the centroid at time 7, is a power function
of time

oo
z = ft’ 42)

and f and ¢ are cocificients detérnined from the futercepts and
slopes of the lines in parts B, figures 8 throvelr 58. Valucs of
and ¢ were not cowpiled for this report, but they can e read directly

from part B of figores § through 58.
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Table 3. Summary of convective velecities and percentage variation of discharse

NO SYSTLNATIC

CONSTANT +ELOCITY DECREASING VELOCITY INCREASING VELOCITY CHANGE IN VELOCITY
l l
i w : et
i 3N R %o
¢ ¢ t ¢ ",
Percontage Change Percentage Change Percentage Change Percentage Change
Case in Discharge Casc in Pischarge Case in Discharge Casc in Discharge
5 42 1 54 2 - 150 13 32
6 17 3 65 4 44 24 224
7 30 15 66 20 48 25 214
8 8 18 19 21 97 30 =13
9 6 £ T 3 22 75 36 13
12 4 23 34 23 43 37 e
11 12 29 S5 43 ~10
12 4 31 20 : 49 -7
14 1 40 3 .
19 19 41 -12
L7 3 46 5
19 35 43 -
25 6 5 8
32 g
33 578
4 53
35 -
33 25
39 9
42 +11
44 =13
45 24
47 -3




Dispersion Properties

The major proverties of the dirpersion proce conasidercd in this
report are the velocity at which the cloud of dispersant was couvected
along the chliinncl, thc raote at vhich the variance of the concentration
distributioc:. increased with tice, and th2 rate at vhich the pcik concen-
tration attcnuated wlch tine. These properties are displayed graphically

in figuree 8 through 58.

Yor rost of the cets of data, the variance of the concentration
distribution incrcased vitn tire accerding to the relation

21!

oS = at (43)

N

vhere 6.4 < 77 < 1.0, and the peak concerntration attenuated according

to the relation

ihese reintrens are represcnted by rhe £0lid iines in pavis ¢ e#nd I of
figures 8 through 58, whbereas the dasl lines chov the slopes of the
asyrptotic relztions for the one-=dinension Tickian-typc redel. Valuee ot
a, 1, and B are compiled in table 4. The average value of H was 0.70

and the standard devistion wmas 0.15. The averezge value of i was 0.77,

with a ctendard devicricen of G.22. Tor o few cases, therc was
so mick scatter in the data that trend lisce could not be catablil

hed.
The straighc lines in [igures 8 througzh 58 were positioncd by cye
so tho values of a, 7, and 8 listed in teble 4 are only approximate,
especially for cases where the data ave considerably scattercd about
the line. Values ef ¢-are particnlarly difficult to deternine bhecauss
sr:all chonees in the slope, 24, or in the position of the line tihrough
the plotted points can result in large chang of the value for a.

For -all the data, no rolations were found betvoen values of @ or
¥ and the stres discharge, the size of the stresn, or any of tiie flow
parancters.  Fer the indivicual strears, whero studies vere cornducted
at two or rore discharges, no concistent chantes vith discharge in @
E could be detoctad. “In addition, tiwc genercl beohavior as ind
cated by values of ¢, H, and I, of the disjersing cioud did not scen
to depend on vhether the dischirge was constant or vas charnging
systcetatically aloag the chzanel.

5
B 0P i
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For the time-of-travei data, the gecometric propertics of the
channel, the slope, and the hydraulic data compiled in table 2 are
neither complete nor very accurate. This perhaps is the reason why
relations between a, H, and B and the hydraulic parareters could not
be established. 1In any event, it is apparent that the value of
time-of~travel studics would be greatly increased if corplete hydraulic
data and complete concentration-tine curves for four or nore cross
scctions dowmstream of the injection site werce obtained for every study.
Also, it secms likely that much of the data compiled here cannot be
used to identify the mechanisrms invelved in the dispersion process or
to test two or three dimensional models or the more involved routing
models because the data are not sufficiently detailed. Probably, further
advances in dispersion theory will require carcfully designed field
experinents to collect the necessary data.

Tables 3 and 4 provide information for prelirinary evaluation of
vhether or not an open—chanunel dicpersion test resgonded according to
Fickian theory. The criteria for Fickian response were a constant
ccenvective velocity, coancentraticn variance increasing linearly with tinme
(0.4 < M < 0.6 vas arhitrarily selected), and the naxirum ceoncentration
attenuating with the square root cf time (0.4 < 8 < 0.€). The cases
that deronstrated non-Tickian behavior were grouped into tvo categories:
uniform dischar; e, defined as variztions of discharge of less than 20
percent, and non-uniferm discharce, with chanjes of discharge grearer
than 20 percent. I@ach of these tuvo categories vas further subdivided
accerding to whether the convective velocities were constocnt or non-
constant. Table 5 lists the cases that responded according to Fickiwm
theory, and groups” the cases vith non-Fickian behavior into the above
four categories.

For six cases, the cmpiricel data agree wpproximately with the
onc—dimensional medel, and for tyve cases, numbers 17 and 38, therc is
excellent asrecment, with 4 and £ not significantly different from 0.5.

Cases 27 and 28 arce studies conducted »n a reach of the Ted River
in Louisianz. For both cases, the discharge and the cro.s-scctional
area increascd in the dovmstrean direction, so the convectiive velocities
vere about censtant, ard when the concentration time-curves werce
corrected for tetal recovery ord changing discharge, the one-dimenciona
theory describes approxzimately the obscerved bebavior.

The data for case 16, Difficult Run in Virginia, agree approxi-
rately with the one-dincnsional thcory after correction for increasing
discharge, lLut the convective velocity of the dye cloud appears to
dccrease dovnstrean.
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Table 4. Dispersion paramcters determined by graphical analysas.

Parancters of Pirameter of

the rclaztion the rclation
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Ant:ctin Creek 113 N .60 .66
Mon:.cacy River .028 .87 1.00
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Pararcters of
the rclation

Parameter of
the relation

°§ = qt2i C «t -8
Case Test keach a ¥ $ol eik
43 Powell River «1 .61 1.00
44 Clinch Ricer .CS .81 1.12
45 Copper Creek .04 .60 .97
46 Clinch River .041 .78 -
47 Coazhiclla Cunal .0025 <95 -
48 Coaclelila Cuna?l .C46 .66 .88
49 Clinch kiver .037 .92 -
50 Copper Crevh .11 .58 1.09
51 Misscuri FKiver .06 .72 .83
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Table 5. Summary of cases grouped accordirg to dispersion respense, uniformity of discharge, and ¢ nvective
velocity,

Fickian Nen-Tickian
Usconstant vnifora Discharge, 5i-<0.2 Non-Unifceym Discharge, 25 >0.2
0.4<ii<0,¢ - - -— - - — -
~ l<f‘<g f Group 1 Greup 11 Group 1il Group IV
LIESSI Y U-constant Uyconstant Us¢onstant Ufcenstant
164 B 18 S 1
i7 3 30 7 2
27+ 9 30 19 3
23+ 10 37 32 4
33 11 40 33 13
39 12 4 4 15
14 4 4 29
256 L6 21
35 43 22
42 49 23
L 50 24
&7 2
52 29
31
sumber of
¢nres 6 13 il 7 24
Pervaentage
of 11.8 ; 253.5 21,6 13.7 27.4
total

.

with adjustzent to constant discharpe. Ceavective velocity rot coastant for cases 27 and 28.



The agrecrent between the one-dimcnsional theory and the data
is excellent for Rear Creek, case 17, despite the fact that there was
a two-fold incrcase in slopce through the chort reach (table 2).
Increased channel roughaess apparently compensated for the increased
slope to maintain a constant convective velocity through the reach.

The cases listed under group I in table 5 had uniform discharges
and constant convective velocities, and they appear to meet tino require-—
ments for application of the one-dimensicnal theory. However, the
rate of change of concentration variances or the rate of attenua.ion
of peak concentrations were greater than p;edictcd by thecory.

Specific renmarks about some of these cases might be helpful in
interprcting the empirical data. -

Caces 6, 8, and 9: These data were collccted on a 21-nile (34 km) reach
of the Monacacv River upstrcam of ]L‘ conflucnce vith the VPctomac. The
discharges V"C about 100 cfs (2.8 r'/a) for casce 9, 300 cfs (3.9 m3/s)
for czase 6, and 750 cfs (21.3 13/ ) for case 8, and represcent flows
cxceeded 85, 70, and 35 percent of the time. Convective velocities

were low, less than 0.7 milc per hour (1 km per hour), but there vas

no eviderce of backwcater effects from the Potorac Niver. Czces 5 and

B o in group ITI of takies 5, »sre for an upstream reach

£y e Aalas 4

of the Monccacy River that overlops the roach for cases 6, &, and 9

(see table 1). Variatiors in discharge were 42 percent for case 5 and
30 percent for case 7. YFor these five cases, the {irst sarplirg site is
near the critical lengtin accordine to cquation 20, so not ruch weight
should be given the first data points.

Cases 10, 11, ard 12: Thece cases for Ccnocochengue Creeck in Maryland

are rcported by Taylor and Sollcy (1971). For cases 10 and 32, the

first twvo sarmpling tes, and for case 11, the first sempling site do

not rcet the eritica?®! mixing length criterion cf equation 2C. Kenmps

¥111 Dam, - locuted 3.8 miles (6.1 km) upstrcam of the conflucrece of
Conococheague Creelk and tie Potemac River, influcnces the flow at the
dovnctrean cad of the reach. Data for the dovnstrean sampling site were
not considercd in estimating convective velocitics for cases 10, 11, and 12,

3
61
1

Caces 35 and 37: These cases, for reaches of the Mississippi River,
arc in the convective or transition period for . icn the onc-dimensionnl
nodel is net applicable, according to Fischer (1973a).

Cases 42, 43, and 47: A co.p]c;o description of these reacles is given
by CGodfrey and Irederick (1¢70). Only the last tvo sites in case 47
mect the nixing length criterien cf equation 20.

Casce 51: The first sampling site did rot meet the mixing lencth

criterion of equution 20. A dectailed descripticn of this study is
given by Yotsulkura and others (1970).
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Group II of table 5 ccnsists of 10 cases, or 20 percent of the
total, with approximately constant discharge, but with ron-constant
convective velocitice

ase 18: This case shows approximate agrcement with the cne-dimensional
del, cxcept in the convective velocity.

Case 30: Sites 2 and 4 correspond to sites 1 and 2 for case 31.
Convective velocitices variced appreciably at the lover {low of case 30,
but for case 31 at higher discharges, the convective velocity was

approximately constant through the upsireanm 84 miles (135.2 km) of the
reach.

Case 36: The critical mixing length of cquation 20 was not met

Cases 40, 41, 44, 46, 48, 49, and 50: £ description of these reazches
anc co:nlctc basic data are given by Godfrey and Frederick (1270).
Cases 40, 45, and 50 are for the saze reacu of Copper Creek, with case
40 and 50 at low discharges of about 60 cfs (2 m3/s5) and case 45 at

a higher discharze of 280 cfs (7.9 r3/s). Tor the higher non-unifeora
discharge, the convective velocity was ccastant, but for the lower
discharres, it was rot.

Greuns ItI ard IV of table 5 represeat caces with noen-uniform
discharge, where thic onc-dimensional diffusion esquaticn considered
this study is not applicnble. The cne-dincnsion cfuation can le
applicd to unstcady or non—uniform flces for certain special cases, such
as ecstuarine flows, where the area and velocity vary systematically with

position or uwhere K& and U are iunctions ¢ily of tiwe, and numevical

-
=

rodeling techniques can be applicd to many cases vhere analytic selution
are not availabie. A discussicn of these cxtensions is beyond the scope
of this report, but the ficld date for groups 11T and IV should provide

a basis for testing scme of these rnore cormples: dispersion medels.

Cencral Diccussion

Thie logorithmic plotting in figures 8 through 58 tends to emphasize
trends, but it may be misleading becauvse it obscures the asynptotic
hehavior of the data and it weightsunduly the data points carly in the
mixzing process. Thus, althoush the variaznce grows a1 a nonlinear relation
with tine for wmany of the cbservations, it also is elear that for sore
of the data, the variance grows in an approdirate linear relation with
tine though at least part of the reach., Casc 37, for exanple, shows an
approximate linecar growth of variance with time for the last three dota
puihlc and a peak corcentration attenuacing with 3/ ¢ for the last Lwo
points even though thc procass, according te Fischar's cerox*vn (cquaticn
20) is in the cenvective period through tpu entire reach. Other cases
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that show a rouphly lincar growth of variance throuzh part of the
range of data are cases 2, 3, 4, 64 8,:15, 18, 20, and 26. For at
lenct wome of these cases, the one-dimensional diffusion equation
appcars to describe approxinately the mixing proczess even though the
convective velocitices or the discharges are not strictly constant
along the reach.

Two other gencral aspects of the diota are of interest. First,
it can be shoim th2t all the noments of cquation 12 exist, and that the
skeiness of the ceoncentration-time curves behaves for long times as
1/Vt or 1/ = . Consequently, the th:oretical concentration - time
curves should apnroach asymptotically a Caussian distribution.
However, the data in table 1 indicate that for sere cases the skewness
approaches a constant value. Instead of npnrnnching the Caussian
diftrvbuLJon, sone. of the concentration curves, for exzmple, cases 16,
38, 39, and 51, show a marked and persistent au)mzctry.

Second, there is no convincing evidence in the enpirical data that
the nizina Jenotl of equation 20 or the time scale of equation 35 is a
sufficicnt critcerion to classify the dispersion pxo;ovs so far as grouth
of the variance or attenuaticn of the peak concentration is concersed.
Actually, the mixing leroth criterion is somewvhat arbvitrary, and there
are poeucibilitics for wide deviaticns from equation 20. If the full

Al ace s es? 0L, ....' -~ o LA W i e B = ;| £ o o ¥ o €4 8 4 & -
chenncl $idth ratder than nali=wici. 15 arpal I eduaiaon X0 e B AT
,

Jénzth 2o in:rcascd by a factor of 4 and if K / We ¥ 0.23, the mixing
length is charnged accordingly. Values of K /P»" have bceen observed to
range from abcut 0.1 to 1.2 (Fischer, 1973 Y, ith the higher values
ascsociated vith meandering natural channals. Obvinusl,, nore information
on transverse mixing would be of “considerable value in Interpreting

the data in tables 1 and 2, because the nen-linear trends in thie increase
of variance mzy siaply rcficet the. convective peried of the process for
many of itire chservations., Unfortunately, the most reliuble data2, cases 40
through 52, all show systeratic deviaticns from the one-dimeasional theory
but if the mixing ver

length extends dowvnatream by a factor of 4 or rmore over
the values given in table 1, a2ll of therc data would lLe in the convective
pericd. On the other hana, from a practicsl point of view, if the con-
vective influence extends dovmstrean much farther rhan the length given
by equation 20, the one-dincusioncl model is rnot likely vo be of nuch
value because the dispersant would be coipletely cut of the reach of
interest before tiw theory applics. Obviovsly, there is a need for some
careful field stuldics to detersine the extent of the convective period
and the limitations of the one-dimenuicnnl theovy.




SUMMARY AND CONCLUSIOXNS

Lengitudinal dispercion processes in rivers often are described
by a one-dimensional! Fickian-type diffusion cquarion (¢q. 3). Theorctic-
ally, the cloud of dispersant should be convected along the channel at
a constant velocity, the peak concentration of the dispersent should
attenuate with the square root of tire, and the variance of the concen-
tration distribution, vhich is a norfﬂ] dictribution with respect to
position along the channel at any given time, should increase linearly
with tine.

|

Fifty-onc sets of ficld data from dispersion and from tice-of-travel
studies were compiled and were analyzed g nxhlrn]‘y (fips. 8 through 58)
by plotting the distance from the 1nJcct10n site against the time to
centroid und tirne to puak coucentration, the peak cnnccu‘ration against
the time to peak, and the variance of tihe conrentration distribution
against the time to centreid. The complete basic data are compiled in
the tables and in the appendix. -

Of the 51 cases considercd, 27 cases had alwost ceorstant discharge
and 24 cases had varictions in disclarge creater than 20 percent. Tor 17
cases, the discharges veried less than 20 porcent and convective velocities
WeIe approzimacely constant. Of these 17 cascs, 15 2ppecr £o west the
gencral requir-aents {for which the one-dimerncional Lhcory should apply.
For tvo cases, numbers 35 and 37 for the Missiscippi River, the lengths
of the reaches are shorter than the mixing length cr;tcricn of cquation 20.

Two cases, cacse 17 for Bear Creek and cace 38 for the Wind/Bichern
River, asvce very vell with the one-d..zercsional theory, ond case 3) for
the Vind/Bichor.s River agrees approxicstely with the. theory A nuuber of
olier coses with nen-unsforn diccharge or noa-constant ronvccrfvc chocil

agrce approximately with the theory.

For many of tlie cases, the variance of the concentration grows wore
rapidly and the poz2k concentraticon cttentustes mere repidly than predicted
by thc onc—direnrsional rodel. 1n addition, the cupirical data sugaest that
fer some of the caces, the concentration distiributicns are not Gaussian
with respectl to rositien along tine charnel, and that they do not tend to

beeone Gausuclian with incrcasing time,
The analysis leads te the following coaclusions:
1. 7Tuwo scts of data exbibit clearly the properties of a one-

dirensionid Vickian-type prouccesrs. A number cf other cases agree
approxinately with the theory.
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2. For about half of the studies, the convective velocity of
the tracer cloud was constant. Fer rany casces, the ceonvective velocity, s
U(t), could be described as a sinmple power function of time, U(Z) = fi~.

3. For many cascs, the peak concentration of the dispersent
attcnurted according to the volation Crcy'c L”ﬂ, vhiere [ Rt
and averaged 0.77, and the viriance of the concentration dictr c
increcasced with time according te the relation G% = 17?“, D40 T <,
where i averaged 0.70, . i

4. Systermatic deviations from the theory sugrest that either (a)
the one dimcenzionzl theory ic not suitable for describing lonpitedinal
dispersior in rany rivers, or (b) tie convective pervicd extends ruch
longer than is goncrally supposcd. 1In either event, it would seenm

important to conduct scre carcful ficld experiments to deterninc the
limitations of the one-dimencional thecry.
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_The dashced linc indicates the slope for the rclation for a Fickian process._
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Figure 31.-Dispersion data for casc 24, Tangipahoa River. A. Travel time of the pcak and centroid
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logarithaic coordinates. C. Time variance of the traCér concentration distribution plotted against
time to centroid. D. Maximum concentration plotted against time to peak.
The dashed line indicates the slope for the relation for a Fickian process.
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Figure 33.-Dispersion data for case 26, Red River. A. Travel time of the pcak and centroid
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time to centroid. [. Maximum concentration plotted against time to peak.
The dashed line indicates the slope for the relation for a Fickian process.
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Pigure 34.-Disperaion data for casc 27, Red River. A. Travel time of the pecak and centroid of the
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Jogarithmic coordinates. C. Time variance of the tracer concentration disbribution plotted against
tinc to centroid. D. Maximum concentration plotted against time to peak.

The dashed linc indicates the slope for the rclation for a Fickian process.
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Figure 37.-Dispersion data for case 10, Sabire River. A. Travel time of the pcak and centroid
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Tho drnshed line indicates the slope for the rciation for a Fickian process.
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The dashed lino indicates the slop for the relation for a Fickian process.
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APPLNDIXNLS
A, denceral dispersien test incermation on test reach, source of data,
and dispersant uscd.

B. Concentration-time data for cases 1 through 30,
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) TN R E e sl e S R
T inj ion (¢ A9 5. ourc ata, spce used.

era
‘ ‘ ‘ ‘ ‘:.. .o\... ine B; BA, Rholdamine BA; WT, Rhodamine WT; Au 198, gold 193

Type of injectior: 1, slug at center; 2, slug at bank; 3, slugs at multi ple points;
4, line source across width,

Length of Range of Amuint of

| Date of Ceach in Discharge Type of  Pure ‘iscer Type of
Case Test Reach Study Source of Dispersion Duta Miles in cfs Tracer in Pounds Iniection
o X Antictan Creek May 27, 1969 Taylor and Sol'ey, 1971 18.40 11-63 BA Y2022 1
2 Antietam Creek March 24, 1970 Taylior and Solicy, 1971 41.45 180-450 BA 5.45 1
3 tictan Creex Dese A August 18, 1970 Taylor and Solley, 1971 18.40 85-140 BA 2,044 1
4 Antietan Creek Dosc B August 1§, 1970 Taylor and Solley, 1971 23.08 160-230 3A 3,406 1
5 Monocacy River Subreach C November 13, 1967 Taylor, 1970 253 190-270 WT 1.574 1
6 Monscacy River Subreach D November i4, 1967 Taylor, 1970 21,0 28L-335 BA 3.406 1
7 Monocacy River Subreach C Junc 7, 19438 Taylor, 1970 21.3 S'\S 655 WT 4$.198 1
-y 8 Monocacy River Subreach D June 7, !96d Taylor, 1970 21.0 720-78C BA 8.175 1
9 Monocacy River Scptezber 25, 1968 Taylor, 1970 21.0 108-124 BA 4.087 1
10 Conococheague Creek May 6, 1969 Tayior and Solley, 1971 21.03 241-250 BA 3.406 1
11 Conococheague Creel\ September 30, 1969 Taylor and Solley, 1971 12.35 91-102 WT 3.148 1
12 Conocccheague Creck April 30, 1970 Taylor and Solley, 1971 21.05 1040-1080 BA 3.087 1
1 Chattahoochee River April 20, 1970 Dl file data 47 2) 4510 WT 1721 1
14 Chattahoochee River May &4, 1971 h file Jata 63.94 4950 WT 13.695 1
15 Salt Creek Scptember 6, 1973 Ur-malh wod file data D Nie 87-144 Wl 2,004 1
16 Difficult Run June 21, 1968 Urp\.‘alxs!‘.cd file data 2.0 33.6-40., WT .0582 -
17 Bear Creck May 22, 1969 Unpublished tile data 6.8 360-371 wT La22 -
’_’-‘_‘ 18 Little Pinecy Creek September 6, 1968 Unpublished file data 4.55 48.6-538. WT .105 -
=t c 19 Bayou Anacoco June 15, 1969 d file data 23,46 71.1-95.8 gt 2,099 -
20 Comite River November 4, 1568 Unnublished file data 49.0 27-40 WT 3.073 1
21 Bayou Bartholomew June 25, 1971 Unpublished file data 73.0 135-286 WT 6.205 -
1 Anite River October 21, 1568 Unpudlished file data 92.0 200-350 WwT 0.445 1
23 Ticxfau River October §, 1968 Unpublished file data 31.0 66-103 WT 2.623 2
24 Tangiphoa River Apeil 24, 1969 Unpublished file data © 58.4 WT 10.494 -
25 Tangipihoa River Scpterber 15, 1969 Unpublished file data §S.4 WT 8.395 -
26 Red River April 7, 1571 U"'\ubllsmd file data 12054 WT 51.65 1
27 Red River April 13, 197 file data 95.0 4%')-:»:30 WT 30.127 |
< 28 Fed River March 13, 1572 } file data 99.0 6620-8520 W 30.087 1
29 Red River June 12, 1972 file data 124.0 3800-3880 w71 «0.087 2
30 Sabirc River Septerher 9, 1969 file data 49.6 39104500 WT 10.179 1
31 Sabine River Feoruary 4, 1972 Unpublished file data 130.0 11000-15300 T 50.161 2
2 Sabine River April 16, 1972 Mills, 1972 53.4 17-47 WT 51k 1
¥ 33 Sabine River April 16, 1972 Mills, 1972 7842 5624 wr 20. 1
34 Sabine River April 16, 1972 Mills, 1972 70.5 218-334 WT 20. 1
35 Mississippi River Sceptember 15, 1965 Stewart, 1067 1272 240,000 B 1350 3
3 Miss1ssippi River March 11, 19¢8 Unpublished file data 183.0 93,000 WT 200 4
~ 37 Mississippi River August 7, 1968 Unpublished file data 183.0 241,000 WT 240. 4
38 Wind/Bighorn River March 21, 1971 Lowhanm and ¥.lson, 1971 12,7 1940-2430 WT $.6 1
39 Wind/Bighorn River June 29, 1971 Lowhanm and Wilson, 1971 112.7 8230-9000 WT 8.15 1
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Appendix A. (continued)

Arcunt of

Lenpth of Range of Pure Tracer
Date of Reach in Discharge Type of in microcuries Type of

Case Test Reach Study Source of Dispersion Data Miles in ofs Tracer per ft’ Injection
10 Copper Creck June ¢, 1939 Godfrey and Frederick, 1970 2.57 34.3 Au 138 007 4
31 Clinch River June lo, 1939 Godfrey and Frederick, 1970 3.66 3335 Au 193 +743 7
42 Copper Creck June 15, 1959 Codrrey and Frederick, 1970 522 35. Au 163 .Co4 K]
43 Powell River Junc 23, 1959 Godtrey and Frederick, 1970 4.47 140. Au 168 : .200 4
44 Clinch River June 25, 1959 Godfrey Frederick, 1970 1.13 240 Au 198 32T 4
45 Copper Creek January 14, 1900 Godfrey and Frederick 1970 257 300. Au 198 L4350 4
46 Clinch River February 9, 1960 Godfrey ¢ Frederick, 1970 3.66 300 Au 193 377 4
47 Coachella Canal May 11, 1960 Godfrey and Frederick, 1970 3.41 $30. Au 198 1.53 4
48 Coacrella Canal May 12, 1960 Godfrey and Frederick, 1970 3.41 950 Au 193 1,21 4
49 Clinch River July 12, 1960 Godfrey and Frederick, 1970 3.66 1800 Au 1398 2.45 4
50 Copper Creek July 14, 1960 Godfrey and Frederick, 1970 2.57 48 Au 198 112 4

Amount of

Pure Tracer

in Pounds
51 Missouri River November 13, 1967 Yotsukura and others, 1970 141.3 31200.-34000. WT 120. 4



Appendix B, Concentration-time data for cases 1 through 39.

ANTIETAM CREEK
MAY 27y 1969
SAMPLING SITE NUMBER 1

DISTANCE FROM POINT OF INJECTION 1.60 MILES

RIVER DISCHAKGE 41,00 CFS

RECOVERY RATIO CF TRACER +871

TIME TO CENTKOID 356 HOURS

TIMF VARIANCE «58909 HRS.SQ.

COEFFICIENT OF SKEW 2.79391

DISCHARGE

TIME SINCE OBSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION CONCENTRATION

IN HOUKRS IN PPB IN PPR IN PPB
2.000 0,00 0,00 0.00
2,200 .48 «55 55
2.400 2.12 2.43 2043
2.600 S.40 6,20 6.20
2.800 33,94 38.95 38,95
3,000 75.40 86.53 86,53
3,200 92.12 1OS Tl 105,71
3,400 79,56 91,30 .91.30
3.600 59,02 67,73 67.13
3.800 43,72 S0,.,17 0,17
4,000 26,16 30.02 30.02
4,200 17.20 19.74 19.74
4,400 12.00 13.77 13.77
4,600 T+.12 8.17 8,17
4,B(0 S.18 5.94 S.94
5.000 3.86 4443 4,43
5.200 3.38 2.88 3.88
5,400 2434 2.69 2.69
5,600 1.94 2.23 2.23
5.800 1.58 1.81 1.81
6,000 1,36 1.56 1.56
6,200 1.28 1.47 3 1e47
6,400 1.16 1.31 1¢31
6.600 .98 lo12 lel2
6,800 « 96 l.10 1.10
7.000 .78 «90 «90
7.200 .68 +78 78
7.400 «60 «69 «69
7.600 «56 64 64
7.800 54 62 «62
8,000 bl «50 50
8,200 46 «53 «53
B,400 « 34 «39 «39
8,690 «32 «37 o 3T
8,800 22 «25 25
9,000 «10 o1l 11
9,200 .08 «09 «09
9,400 .02 « 02 «02
9.600 0.00 0.00 0.00
9,800 .02 .02 «02
10,000 0,00 0.00 0,00
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ANTIETAM CKCEK
MAY 27+ 1969
SAMPLING SITE NUMBER 2

DISTANCE FPOM POINT OF INJECTION 5.95
RIVER DISCHAKGE 42,00
RECOVERY RATTO OF TRACER . 755
TIME TO CENTROID 13.85
TIME VARIANCE 3.81437
COEFFICIENT OF SKEw 1.98861
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATICN CONCENTRATION
IN HOJRS IN PPB IN PPR

10,000 0,00 0,00

10,500 22 29

11.000 .80 l1.06

11.500 5.30 7.02

12.000 14,34 18.99

12.500 27,02 35.78

13.000 29.16 38.61

13.500 23.84 31,57

14,000 17.40 23.04

14,500 12.68 16.79

15,000 ' 7.98 10,57

5,500 L ; S.T4 7.60

16,000 3.66 4,85

16,500 2.70 3,58

17.000 2.30 3.05

17.500 1.60 2.12

1R, 000 1.42 1.88

18,500 1.12 1.48

19,000 .88 Lol 7

19,500 .54 1.264

20.000 .86 l.14

20,500 .84 1.11

21,000 .82 1.09

21.500 .68 90

22.000 A .58

22.500 .38 <50

23.000 .26 .34

23.500 .20 26

24,000 0.00 0.00
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MILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0,00
«30
1.09
T.19
19.45
36.65
39.55
32,34
23.60
17.20
10.82
T.79
4.96
3466
3.12
2017
1.93
1.52
1.19
l1.28
1.17
lel4
l1.11
«92
«60
52
«35
27
0.7



ANTIETAM CREEK
MAY 27+ 1969
SAMPLING SITE NUMBER 3

DISTANCE FROM POINT OF INJECTION 13.35 MJILES

RIVER DISCHARGE 58,00 CFS

RECOVERY RATIO OF TRACER «433

TIME TO CENTROID ’ 45.14 HOURS

TIME VARIANCE 16,94706 HRS,SO.

COEFFICIENT OF SKEW 1.22123

DISCHARGE

TIME SINCE OBRSERVED CONSERVATIVE ADJUSTED

INJECTION CONCEMTRATION CONCENTRATION CONCENTRATIO®

IN HOURS IN PPB IN PPR IN PPR
36,000 0.00 0.90 0.00
37.000 10 o 24 «33
38,000 19 «43 61
39,000 «63 1.46 2.06
40,000 1.63 3.76 5.32
41,000 2.56 5.92 B8.37
42,000 3.62 8,37 11.84
43,000 4,88 11.28 15.95
464,000 4,40 10,16 14,38
45,000 3.65 Be42 11.91
46,000 2.87 6,62 9.36
47,000 2.21 S.09 7.21
48.000 1.56 3.61 S.10
49,000 1.20 2.78 3.93
50.000 «90 2.09 e
51.000 «69 1.59 2.25
52,000 i «56 1.30 1.84
53.000 «%8 l1.11 1.57
54,000 «39 91 1.29
55.000 35 «80 1.13
56,000 «30 .69 97
57.000 24 «56 «B0
58,000 «20 e 45 «64
59,000 16 «38 «54
60,000 «09 «20 .28
61,000 «06 o146 «20
62.000 «03 .07 10
63,000 «01 .01 «02

64,000 0.00 0,00 0,00
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ANTIFTAM CRFEK
MAY 2Ts 1969
SAMPLING SITE NUMRBER &

DISTANCE FROM POINT OF INJECTION 1R.40
RIVER DISCHARGE 63,00
RECOVERY RATIO OF TRACER +318
TIME TO CENTROID 69,30
TIME VARIANCE 34.53669
COEFFICIENT OF SKEW 1.06876
TIMF SINCE OBSEPVED COMSFRVATIVE
INJECTION CONCENTRATION CONQﬁNTQATION
IN HOURS IN FPB IN PPR

57.000 0,00 0.09

54,000 .09 .2

59,000 .14 43

60,000 25 .78

61,000 L4l 1.39

62.000 s o I3 2431

63,000 ~akie 12 ' 3.53

64,000 1443 4,49

65,000 1.76 5,53

66,C00 2¢ 12 6.66

67,000 2.22 6.99

68,000 2412 6.67

69,000 1.86 S.84

70,000 1.41 4,43

71.000 l1.14 3.59

72.000 .94 2.96

73,000 7 2.43

74,000 62 1.93

75.000 «53 1.67

76.000 47 1.47

77.000 .42 }e 30

TR, 000 « 35 1.02

79.000 .32 1.01

80,000 .27 .85

81,000 .23 .73

82.000 .23 .72

83.000 .21 «65

84,000 .16 .50

85,000 .16 52

B6.,060 +16 .43

87.000 Sre .36

88,000 .09 .28

89,000 .07 23

90,000 .05 .14

91,000 0.00 0.00

Lo

MILES
€ES

HOURS
HRS.SG.

NDISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0.00
43
67
1.20
2.13
3.5‘
5042
6.90
8.49
10.23
10.73
10.25
8.98
6,81
5022
44,56
3,74
2.97
2.57
2.?5
2.01
1.68
1.54
1.30
1.12
l1.10
«99
oT17
.79
67
«56
4?2
«35
22
0000



ANTIETAM CREEK
MANCH 2449 1970
SAMPLING SITE NuMaLIR 1

DISTANCE FROM PJOINT OF INJECTION 1.60
RIVER DISCHANGE 180,00
RECOV-RY RATIO OF TRACER 1.057
TIME TO CENTROID 1.45
TIME VARIANCE « 046406
COEFFICIENT OF SKEW 1.80277
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PPR

1.000 0,00 0,00

1.1€0 32.10 30,36

1.200 149,30 141,29

1.300 T 274,40 259,51

1.400 344,20 325.52

1.500 279,30 264,15

1.600 179.90 170,14

1.700 75,30 71,21

1.800 33,60 31.78

1,900 19,50 18.44

2,000 11,90 1)1 25

2.100 7.80 7.38

2.200 5.20 4,92

2.300 3.20 3,03

2.400 2.290 2.08

2.500 1,70 RIS (

2.600 1570 1.61

2.700 1.60 1.51

2.800 1,40 1.32

2.900 +80 o716

3,000 0.CO 0,00

MILES
CFS

hOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0.00
30.3¢€¢
141,20
259.51
328.52
264,15
170,14
71.21
31.78
1B.44
11.25

7.38
4,92
3.03
2.08
1.61
l1.61
l.51
1.32

<76
0.00



ANTIETAM CREEK
MAKCH 24¢ 1670
SaMPLING SITE NUMBER 2

DISTANCE FROM POINT OF INJECTION 5.95 MILES

RIVER DISCHAKGE 185,00 CFS

RECOVERY RATIO OF TRACER 1.074

TIME TO CENTROID 5.69 HOURS

TIME VARIANCE | 425242 HRS,S0,.

COEFFICIENT OF SKkEw 2.00605

DISCHARGE

TIME SINCE OBSERVED CONSERVATIVE AD.LUSTED

1%JECTION CONCENTRATION CONCENTRATION CONCENTRATION

IN HOURS IN PPR IN PPR IN PFR
4,500 0.00 0.00 0.0C
4.700 2.70 2.51 2.58
4,900 15.80 14,71 15.12
5.1¢0 - 51,40 47.86 49,19
5.300 125,390 116,67 119,91
5,500 150,20 139.85 163.74
5,700 139.5¢C 129.89 133,50
54900 89.70 83.52 85.84
6,100 57.00 53,07 54,55
6.300 29.50 27.647 28,23
6.500 13.80 12.85 13.21
6,700 8.40 7.82 B8.04
6,900 4,50 4,19 . 4,31
7.100 2.90 2.70 2.78
7.300 2.10 1.90 2.01
7.500 2.10 1.96 2.01
7.700 2.20 2.05 2.11
7-90” i ZQOO 1086 109‘.
R,100 1.50 1,40 1e46
5,300 1.40 1.30 1¢34
8.500 1,10 1,02 1.05
8.700 .70 65 S6T
R.3900 .40 .37 .38
9,100 0.00 0.00 0,00
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ANTIETAM CRFEX
MARCH 24+ 1970
SAMPLING SITE NUMBER 3

DISTANCE FROM POINT OF INJUECTION 13.35%
RIVER DISCHARGE 250,00
RECOVERY RATIO OF TRACER «926
TIME TO CENTROID 16.23
TIME VARIANCE 1.58220
COEFFICIENT OF SKEW 3,07238
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CNONCENTRATION
IN HOURS IN PPB RN PPH

13.600 .00 0,00

14,000 22 24

14,400 2,11 2.28

14,800 9.97 10.77

15,200 25.93 28,00

15,600 ~5,.48 49,55

16,000 48,98 , 52.90

16,400 35,36 38.19

16.800 16.65 17.9¢8

17.200 10,00 10.80

17.600 6.45 6.97

18,000 3.26 3.52

1,400 Z.29 24T

18,600 1,58 1.71

19,200 1.22 132

19.600 1.00 1.08

20,000 ! o

20,400 .59 .64

20,800 31 55

21.209 L4 48

2l1.600 e 43 e %6

22,000 e 3T 40

22.400 241 40

22.800 o 3T 40

23,220 27 «29

23,600 23 e

24,000 .16 S 4

24,400 «18 «19

24,800 .09 o1

25.200 «13 ola

25,600 o1l 12

26,000 .09 10

26,400 .04 .04

26.800 0.00 0.00

119

MILES
CFS

HOURS
HRS.SQ.

NISCHARGE
ADJUSTED
CONCFNTRATION
IN PPR
0.00
.34
3.29
1555
40,45
7 8 HALS YT £
76.41
55616
25.97
15.60
10,06
S5.09
357
2e46
1.90
1056
l.11
«92
«80
«69
«67
«H8
«58
+58
42
« 36
o 2S
«28
.l“
20
=D 8/

o l4
« N6
0,00



ANTIETAM CREEK
MARCH 24¢ 1970
SAMPLING SIVTE NUMBER 4

DISTANCE FROM PUINT OF INJECTION 18,40 MILES

RIVER DISCHARGE 275.00 CFS,

RECNVERY RATIO OF TRACER 664

TIME TO CENTROID 24.01 HOURS

TIME VARIANCE 2.16060 HRS.SQ.

COEFFICIENT OF SKEW 1.99803

DISCHARGE

TIME SINCE ORSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION CONCENTRATION

IN HOURS IN PPB IN PPR IN PPR
20,600 0,00 0,00 0,00
2i,000 olb 21 e32
21,400 o T4 1.11 1.70
21.800 2,00 3.01 4,60
22.200 6.53 9.84 15,03
22.600 11,68 17.60 26.89
23.000 20,21 30,45 46,52
23,400 24,48 36,.88 56.35
23.800 22.05 33,22 S0.76
264,200 15.90 25.46 38.90
24,600 12.50 18.83 2B.77
25.000 €.83 13.30 20.33
25,400 5.96 8.98 13.72
25.800 3.58 5.39 8,24
26,200 2.28 3,44 . 5.25
26,600 1,74 2,62 _ 4,01
27.000 1.27 19N, il 2.92
27.400 «97 1.46 2.23
27.800 0 74 1,16 1677
2R,200 «60 «90 1.38
28,500 «52 .78 1.20
29,000 «45 «68 1.04
29,400 «43 « 65 «99
29.800 « 38 57 «87
30,200 «30 e45S «69
30,500 21 «32 «48
31,000 «20 e30 046
31,400 16 o 24 37
31.800 15 «23 35
32.200 o 15 «23 «35
32.600 .08 o 04 .18
33.000 .08 12 «18
33,400 « 04 « 06 «09
33.8C0 0,00 0,00 0,00



ANTIETAM CRFEK
MARCH ~4s 1670

SAMPLING SITE NUMBFER S
DISTANCE FROM POINT OF INJUECTION

RIVER DISCHAKGE

RECOVERY RATIO OF TRACER

TIME TO CENTROID
TIME VARIANCE
COEFFICIENT OF SKEW

TIME SINCE OBSERVED

INJECTION CONCENTRATION

IN HOURS IN PPB
29.600 c.00
30,000 .08
30,400 .34
30,800 «96
31.200 2,01
31.€00 S.61
32.000 9.25
32,400 11.26
32,800 12.80
33.200 13,53
33.600 12.44
34,000 10,79
34,400 9.48
34,800 7.56
35.200 5,84
35.600 4,09
36,000 3.16
36.400 2.41
36,800 1.87
37.200 1,45
37,600 1.32
38,000 1.23
38,400 «87
38,800 o713
359.200 «S7
39.600 «55
40,000 D2
40,400 50
40,800 45
41.2C0 Jhb
41,600 34
42,000 .28
42,400 22
42,800 « 20
43,200 15
43,600 e
44,000 .10
44,400 «05
44,800 01

IN PP
0.00

13

«56
) G
3.29
8.86
15.16
18,45
20.97
22.17
20,38
17.68
15,53
12.39
9557
5.70
5.18
3.95
3.06
2.38
2.16

26.25
300.00

610
34,02
4,32306
1.61842

CONSERVATIVE
CONCENTRATION

B

2.02

1,43
1.20
.93
«90
«85
«82
a4
.12
«56
246
«36
33
25
20
o 16
«0R
.02

MILES
CFS

HOURS
HRS.SO.

NISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
0.00
22
«93
2.62
5.49
14,77
25.26
3075
34,96
36.95
33.97
29.47
25.69
20,65
15595
11617
8.63
6.58
S5e¢11
3.96
3.60
3.36
2.38
1.99
1.56
1.50
10“2
1.37
1.23
1.20
.9.’
o 76
«60
«55
o4l
«33
o227
el4
«03



ANTIETAM CRFEK
MARCH 249 1970

SAMPLING SITE NUMBER 6
DISTANCE FROM POINT OF INJUECTION

RIVER DISCHAKGE

RECOVERY RATIO OF TRACER

TIME TO CENTROID
TIME VARIANCE
COEFFICIENT OF SKEW

TIME SINCE OBSERVED

INJECTION CONCENTRATION

IN HOURS IN PPB
33.800 0,00
34,200 e1lU
34,600 22
35,000 «38
35.400 .98
35,800 2,02
36,200 3.42
36,600 5430
37.000 T.17
27.400 8.12
37.800 8,45
28,200 8,51
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 1.C4
42,600 <84
43,000 +73
43,400 b4
43,800 043
44,200 ¢35
44,600 2T
45,000 =
45,400 .12
45.800 .12
46,200 «07
46,600 «04
47,000 .03
47,400 .03
47,800 .00

30,55
360,00

«490
38.55
3.58452
1,01167

CONSERVATIVE
CONCENTRATION

IN PPB

0.0V
«20
045
+78
2,00
‘012
6,98
10.81
14,63
16,57
17.2‘
17.36
15.71
12,38
9.94
7.94
6.65
S.14
3.79
3.20
2.63
2.12
1.71
1.49
1.31
.68
71
55
S o
24
oCh
o146
.08
.06

« 06
0.00

\

VILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0.00
D!
«90
1.55
4,00
8.24
13.95
21.63
29.26
33.13
34.48
34,72
31.42
26,77
19.87
15.87
13.30
10.28
7.59
6.‘1
5.26
4,25
3643
2.98
2.61
1.75
1.43
1.10
«69
049
e 49
29
016
12
12
0.00



ANTIETAM CREEX
MARCH 24« 1970
SAMPLING SITE NUMBER 7

DISTANCE FROM POINT OF INJECTION 36.80
RIVER DISCHARGE 430.00
RECOVERY RATIO OF TRACER : 467
TIME TO CENTROID 44,37
TIME VARIANCE 5.00479
COEFFICIENT OF SKEW . 1,10117
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PP3 IN PPR

40,000 0,00 0.00

40,400 ¢35 e 75

40,800 .83 1,78

41,200 1.45 3.10

41,600 2.62 S5.61

42,000 337 Te+22

42,400 4,55 9,74

42,800 5.66 12, 12

43,200 6,27 13,43

43,600 5,97 12,78

44,000 S.44 11,65

44,400 4,97 10,64

44 (4H00 4,33 9,27

45,200 3.59 T7.69

45,600 2.80 5400

46,000 227 4,86

46,400 1,88 4,03

46,800 151 3,23

47,200 1.24 2.66

48,000 597 2.08

48,400 «81 1.73

48,800 267 1,43

49,200 «55 1.18

49,600 .50 1.07

50.000 47 1.01

50.400 «43 92

50,800 34 : o

51,200 «25 5S4

51,600 «25 «54

52.000 o16 « 34

52.400 14 30

52.800 «07 15

53,200 «04 .09

53.600 .02 .06

54,000 01 02

MILES
CFS

HOURS
HRS.S0Q.

DISCHARGE
ADJUSTED
CONCFNTRATION
IN PPR
0,00
1.79
4,25
Tet?2
13.40
17.24
23.27
28B.95
32,07
30.54
27.83
25.42
22.15
18,36
14,32
11.61
9,62
T.72
634
S.58
4.96
4,14
3.43
2.81
2'56
2.40
2e20
1.74
1.28
1.28
«82
o712
«36
«20
10
« 05



ANTIETAM CREEK
MARCH 24+ 1970
SAMPLING SITE NUMBER 8

DISTANCE FROM POINT OF INJECTION 41,45 MILFS

RIVER DISCHARGE 450,00 CFS

RECOVERY RATIO OF TRACER cbb?2

TIME TO CENTROID 48,20 HOURS

TIME VARIANCE 6,00173 HRS,.SQ.

COEFFICIENT OF SKEW 1.15104

DISCHAKGE

TIME SINCE OBSERVED CONSFRVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION CONCENTRATION

IN HOURS IN PPB IN PPR IN PPB
43,000 0,00 0,00 0.00
43,400 .08 o 18 045
43,800 «23 «52 1.30
44,200 «66 1,49 374
44,600 1.02 2.31 S.77
45,000 1.55 3.51 8,77
45,400 2439 S.41 13.53
45,800 3.28 Te42 18,56
46,200 4,06 9.19 22.98
46.600 4,63 10.48 26,20
47,000 4,94 11,18 2795
47,400 5.06 11,45 2B.64
47,800 4,89 11.07 2T.67
48,200 4,37 9,89 24,73
48,600 3,68 8,33 20,83
49,1200 2,97 6,72 16.81
49,400 2.55 S.77 14,43
49,600 2.21 5,00 12.51
50,200 1.81 . 4,10 10.24
50,600 1.3¢© 3.15 7.87
51.000 l1.16 2.63 6.56
51,400 97 2.20 Se.4S
51,800 «86 1.95 i 4,87
52,200 «67 1.52 3.79
52,600 .58 1.31 3.28
:.)3.000 955 1025 3.11
53,400 o 49 l.11 2.77
53,800 41 «93 2.32
54,200 26 .81 2.04
54,600 .28 «63 1.58
56,000 .28 «63 1.58
565,400 | «48 1.19
55.800 .19 k3 1.08
56.200 .19 «43 1.08
56.600 «19 43 1.08
57.000 «17 «38 e 96
57.400 oll 25 62
57.800 «09 «20 51
58,200 «01 .02 «06



ANTIFTAM CREEK
AUGUST 18« 1970 DOSE A
SAMPLING SITE NUMBER 1

DISTANCE FROM POINT OF INJUECTION 1.60
RIVER DISCHARGE 85,00
RECOVERY RATIO OF TRACER 1.017
TIME 7O CENTROID 3.08
TIME VARIANCE «53795
COEFFICIENT OF SKEW 2.9KS43
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN FPR

2.000 0,00 0.00%

2.200 9,94 9,78

2.400 50.18 49,35

2.600 92.62 91,08

2.800 108.80 106,99

3.000 93,80 92.24

3.260 67.56 66,44

3.400 39.26 . 38,61

3.600 21.84 21.48

3.800 15.48 15.22

4,000 11.62 11,43

4,200 5.92 5.82

4,400 3.92 3.85

4,600 3.12 3.07

4,800 2.42 2.38

5.000 2.l4 2.10

5.200 1.98 1.95

54400 1.84 1.81

5,600 1.60 157

5.800 1.52 1,49

6.000 1.64 1e42

6,200 1.16 1.14

6,600 1.02 1.00

6.600 086 .85

6,800 «68 67

7.000 .58 «57

7.200 «56 D5

T.400 «50 « 49

7.600 52 51

7.800 b4 43

8,000 «40 39

8.200 .16 16

8.600 Qlk .l‘

8.600 10 «10

8,800 «06 «06

9,000 0.00 0.00

125

MILES
CFsS

HOURS
HRS.S0.

NDISCHAKGE
ADJUSTED
CONCENTRATION
IN PPR
0,00
9,78
49,35
91,08
106.99
92.24
66,44
38,61
21.48
15.22
11,43
S.82
3.85
3.07
2.38
2.10
1.95
1.81
157
1.49
l1e42
lel4
1.00
«85
«S57
«57
«55
049
51
«43
«39
«16
ol
10
«06
0.00



ANTIETAM CRFEK
AUGUST 18s 1970 DOSE A
SAMPLING SITE NUMRER 2

DISTANCE FROM POINT OF INUECTION 5.95 MILES

RIVER OISCHARGE 86.00 CFS

RECOVERY RATIO OF TRACER .728

TIME TO CENTROID 10.01 HOURS

TIME VARIANCE 1.76917 HRS,SQ.

COEFFICIENT OF SKEW 2.30870

DISCHARGE

TIME SINCE OKSERVEE CONSERVATIVE ADJUSTE

INJECTION CONCENTRATION CONCENTRATION CONCENTRATION

IN HOURS IN PPB IN PPB IN PPR
7.600 0.00 0.00 0.00
7.800 .32 .34 .35
3,000 .94 1,01 1.02
8,200 $.12 3.36 3.40
F.400 8.80 9.48 9.59
8,600 16.98 18.29 18.5¢
R.800 27.75 29.84 30.19
9.000 38,70 41,68 62417
9,200 46,06 49,61 50,20
9,400 48,20 51,92 52.53
9.690 48.84 52.61 53,22
9.8060 47,84 51453 52.14
10,000 41,76 44,98 45,51
10,200 32.64 35.16 35.57
10,400 24,24 26.11 26442
10.600 18,70 20,14 20.38
10,800 14,24 15.34 15.52
11.000 10,78 11.61 11.75
11,200 8.08 8,70 8.81
11,400 6.60 Tell 7.19
11,600 5.52 5.95 6.02
11.400 4,564 4,89 4,95
12.000 4,00 4,31 4,36
12,200 3.26 3.49 3.53
12,400 2.85 3.08 3.12
12.600 2,50 2.69 2aT12
12.800 2.3? 2.50 2.53
13.000 2.06 2.22 2.26
13,200 1.78 1.92 1.94
13,400 1.60 fa T2 1,76
13.600 1,40 1.51 1,53
13.800 1.32 _ 1,42 1,644
14,000 1.32 1.42 1.44
14,200 1,04 12 1.13
14,400 1,00 1.08 1.09
14,600 .98 1.06 1.07
16,600 .92 .99 1,00
15,000 .92 .99 1,00
15,200 .80 .86 .87
15,400 .76 .82 .83

15,600 o716 .82 «83
. 126



ANTIETAM CPEEK

DISCHARGE

TI1ME SINCE OBSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION CONCENTRATICN
15,800 o712 o718 + 78
16,000 o712 «78 .78
16,20€C «64 «69 «70
16,400 oS «56 57
16,600 52 «56 ST
16,800 b4 «47 <48
17.000 «32 « 34 ¢35
17.200 32 34 : 35
17,400 «30 a2 «33
17.600 o2 .26 26
17.800 .12 ol 13
18,000 .02 02 «02

127



ANTIETAM CRFEK
AUGUST 18, 1970 DOSE A
SAMPLING SITE NUMBER 3

DISTANCE FROM POINT OF INJECTION 13.35
RIVER DISCHARGE 120.00
RECOVERY RATIO OF TRACER .628
TIME TO CENTRCID 28,53
TIMF VARIZNCE 6.25982
COEFFICIENT OF SKEw 1.55974
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN 1'DURS IN PPB IN PPB

23,000 0.00 0.L0

23.500 .04 .06

24,000 .14 2P

24,500 .6) .97

25,000 1.84 2.92

25,500 3.40 5,42

26,000 5.94 9,45

26.500 8.66 13.80

27.000 10,78 17217

27.500 11.28 17.97

28,000 10,13 16.13

28,500 8.50 13.54

29.000 7.10 11.31

29.500 5.71 9.10

30,090 4,56 7.26

30.500 3,25 5.17

31.000 2,66 3.89

21,500 1.84 2.96

32,000 1.41 2.25

32.500 1.1 1.77

33,000 .96 1.54

33.500 .84 1.34

34,000 s T2 1.15

34,500 .61 .97

35,000 .54 .85

35,500 .46 74

36,000 6] .66

36.500 +38 .61

37.000 .35 .55

37.500 .29 .46

3R, 000 25 40

38,500 .20 32

39,000 .16 .26

36,500 .14 .22

40,000 .09 .15

40,500 .06 .07

41,000 9.00 0.00
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MILES
CFS

HOURS
HrS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PP3
0.0"
.08
31
.38
4.13
7.65
13.34
19.48
24,24
25.37
22.77
19.11
15.97
12.8‘
10.24
7.30
5.49
4,15
3.17
2.50
2.17
1.90
1.63
1.37
1.21
l.o“
«93
«85
«78
«65
57
«46
.37
31
21
o1C
0,00



ANTIETAM CPEIK
AUGUSTY 18+ 1970 DOSE A
SAMPLING SITE NUMBER 4

DISTANCE FROM POINT OF INJECTION 18,40
FRIVER DISCHARGE 140.090
RECOVCRY RATIO OF TRACER «501
TIME TO CENTROID 41.50
TIME VARIANCE 7.66952
COEFFICIENT OF SKEW 1.26607
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRA T ION CONCENTRATION
IN KOURS IN PPR IN ©PH

36,500 0,00 0.00

37.000 .32 «65

37.500 1.14 2.28

38,000 2,10 4,18

38,500 3.1 T.59

36,000 5.30 10,57

39,570 6.14 12.24

40,000 6.58 i3.13

40,500 6.45 12.86

41,000 S5.12 10.22

41,500 4,31 B.60

42,000 3.71 T.40

42.500 3.27 6,52

43,000 2.80 5.59

43,500 2,41 4,81

44,000 2,06 4,11

44,500 3 1.74 3.47

4,000 1.42 2.83

45,500 1.21 2.41

46,000 «99 1.97

46,500 o i 4 1.54

47,000 62 l1.26

47,500 51 1.01

48,000 «43 «86

48,500 «35 70

49,000 27 53

49,500 «23 «bh

50,000 .22 43

50,500 .18 «36

51.000 .18 35

51.500 14 29

52.000 13 «26

52.500 10 ol

53.000 .08 17

53,500 .07 14

54,000 0,00 0.00

MILES
CFS

HGURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN POR
0.09
1.06
3.756
6.88
12.49
17.41
20,15
21.63
21.18
16.83
14.156
1219
10.75
9.21
7.92
6.77
5.72
4,66
3.97
3.25
2.54
2.05
1.67
l1.62
1.16
«R8
e 76
ol X
«59
<58
47
«83
«32
.28
e22
0.00



ANTIETAM CREFK

AUGUST 18, 1970 DOSE 8
SAMPLING SITE NUMKRER 1
DISTANCE FRQOM POINT OF INJECTION

RIVER DISCHARGE

RECOVERY RATIO OF TRACER

TIME TO CENTROID
TIME VARIANCE
COEFFICIENT OF SKEW

TIME SINCE OBSERVED

INJECTION CONCENTRATION

IN HOURS IN PPR
11.400 0,00
11,600 <03
11.800 1 ¢
12,000 «43
12,200 1.78
12,400 3,47
12,600 6.13
12.600 9.02
13,000 1173
13.200 15,09
13.400 19.38
13.600 21.55
13.800 22.01
14,000 2l1.86
14,200 21,53
14,400 2l.15
14,600 18.91
14,800 16.83
15,000 14,87
15,200 12.86
15,400 11.30
15,600 9.81
15.800 8,39
16,000 7.39
16,200 6.31
16,400 &.39
16,600 4,45
16,800 4,13
17,000 3.67
17.200 3.29
17,400 2.98
17.600 2.67
17.800 2.39
18,000 2.08
18,200 1.89
18,400 1.67
18,600 1.61
18,800 1.30
19,000 1.16
19,200 1.09
19,400 97

130

2
1

IN PPB
ofgo
<04
«25
«62
2.57
S.02
8.86
13.04
16.95
21.81
28.01
31.15
31.81
31.59
31.12
30,57
27.33
24,32
21.49
1R.59
16.33
1‘018
12.13
10.68
9.12
7.79
6.43
5.97
5.30
4,75
4,31
3.86
3.45
3.01
2.73
241
2-33
1.88
1,68
1.58
1.40

7.85
160,00

«692
14,73
« 46865
«26930

CONSERVATIVE
CONCZNTRATION

MILES
CFS

“iOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0,00
e 04
«25
.62
257
S.02
8.86
13.0“
16.95
21.81
28,01
31.15
31.81
31.59
31.12
30.57
27.33
24.32
21.43
18.59
16.33
14,18
12.13
10.68
9.12
T.79
6.43
S.97
5.30
4,75
4,31
3.86
3.69
3.01
2.73
2.61
2.33
1.88
1.68
1.58
1,40



ANTIETAM CREEK

DISCHARGE
TIME SINCE OBSERVED CONSERVATIVE ADJUSTED
INJECTION CONCENTRATION CONCENTRATION CONCENTRATION
19,600 + 87 1.26 1.26
19,800 «84 Y2l 1.21
20,000 «69 1,00 1.00
20,200 «55 .79 .79
20,400 <48 «69 «6G
20,600 « 45 «65 .65
20,800 «36 S92 «52
21,000 «29 42 42
21,2060 .22 «32 32
21.400 «20 «29 «29
21,600 o1l «16 e16
21.800 «05 «07 .07

22,000 0,00 0.00 0,00
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ANTIETAM CRFEK
AUGUST 18+ 1970 DOSE B
SAMPLING SITE NUMBER 2

DISTANCE FROM POINT OF INJECTICN 12.15 MILES

RIVER DISCHARGE 188,00 CFS

RECOVERY RATIO OF TRACER . 661

TIME TO CENTROID 22.20 HOURS

TIME VARIANCE 5.39563 HRS,.S5Q,

COEFFICIENT OF SKEW 1.43744

NISCHARGE

TIME SINCE OBSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATICN CONCENTPATION CONCENTRATION

IN HOURS IN PPH IN PPH IN PPH
18,000 0,00 0.00 0.00
18,500 .19 «29 «34
19,000 1.86 2.81 3,31
16,500 6,37 9,63 11.32
20,000 9,46 14,31 16.81
20,500 12.18 18,42 21,65
21,000 13.15 19,89 23,37
21.500 12.47 18,86 22.16
22.000 10,97 16,59 19.50
22,500 8,52 12.89 15.14
23,000 6,42 9.71 11.61
23.500 4,86 7.35 8,64
24,000 3.98 6,02 7.07
24,500 2.98 4,51 5.30
25.000 233 3.52 4,14
25.500 1.85% 2.80 3.29
26,000 .54 2.33 2e74
26,500 1.21 1.83 2.15
27.000 1.04 1.57 1.85
27.500 «99 1.590 - l1.76
28,000 .83 1.26 1.48
28,500 N 1,09 1.28
29,000 «65 «98 1e16
29.500 «55 «83 <98
30,900 «48 «73 «85
30.500 ) o170 .82
31,000 .38 57 «68
31.500 «21 «32 «37
32.000 0.00 0.00 0.00

132



ANTIFTAM CREEK
AUGUST 18, 1970 DOSE B
SAMPLING SITE NUMHBER 3

DISTANCE FROM POINT OF INJECTION 18440
RIVER DISCHARGE 225.00
RECOVE. / RATIO OF TRACER 626
TIME TO CENTROID 30,54
TIME VARIANCE 7.36513
COEFFICIENT OF SKEW 1.27218
TIME SINCE OBSERVED CONSERVATIVE
INJECTICN CONCENTRATION CONCENTRATION
1IN HOURS IN PPB IN PPB

25,000 0.00 0.00

25.500 <06 .10

26,000 36 57

25,500 1.49 2.38

27.000 2.83 4,52

27.500 4,19 6,60

28,000 5.82 - 9,30

28,500 745 11.90

29,000 8.26 13.19

29.500 7.85 12,56

30,000 7.39 11.80

30,500 Tall 11.35

31,000 6.46 10,32

31,500 4,70 7.51

32,000 3,54 5,65

32,500 2.86 4,57

33,000 2.29 3.66

33,500 1.95 3,11

34,000 1.63 2.60

34,500 1,35 2.15

35,000 1.13 1.80

35,500 .95 1.52

36,000 .78 1.25

36,500 62 .99

37,000 52 .83

37.500 .52 .83

38,000 49 .78

38,500 «34 54

39,000 «30 .48

39,500 .28 45

40,000 .28 45

40,500 .24 .38

41,000 b .34

41,500 .14 e

42,000 0.00 0.006

—
[
w

MILES
CFS

HOURS
HRS.SGQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0.00
.13
.81
3.35
6436
9.41
13.07
1R.55
17.63
lb.bo
15.97
1‘051
10.56
7.95
6,42
5.14
4,38
3.66
3.03
?2.54
2el 3
1.75
1.39
1.17
1.17
1.10
o=
€7
.t;’
63
«54
47
«31
0,00



ANTIETAM CREEK
AUGUST 18+ 1970 DOSE B
SAMPLING SITE NUMRER 4

DISTANCE FROM POINT OF INJECTION 23,05
RIVER DISCH2RGE 230,00
RECOVERY RATIO OF TRACER «560
TIME TO CENTROID 35.95
TIME VARIANCE 8,00403
COEFFICIENT OF SKEW 1.12674
TIMF SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PP

30,500 0,00 0,00

31,000 19 e 34

31.500 «54 «96

32.000 1.16 2.C7

32.500 2.65 4,73

33.000 4,49 8,02

33.500 6,75 12.05

34,000 T.77 13.87

34,500 T.41 13,23

35,000 6.37 11,37

35,500 S.44 S.71

36,00C 4,67 B.34

36,500 4,01 7.16

37.000 3.37 6,02

37.500 2.94 5.25

38,000 2.469 4,45

3R,500 217 3,387

39,000 is76 3.14

39,500 1.54 2,75

40,000 1,30 2,32

40,500 1.10 1.96

41,000 «95 1.70

41,500 «79 1.41

42,000 «67 1.20

42,500 «61 1.09

43,000 «58 1.04

43,500 «53 «95

46,000 93 «95

44,500 c b4 - «79

45,000 «37 «66

45,500 « 24 e43

46,000 «01 «02

MILES
CFS

HOURS
HRS,SQ.

NDISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0,00
49
1.39
2.98
6,80
11.52
17.33
19.94
19,02
16,35
13.96
11.99
10.29
8,65
7.55
64,39
S5.57
4,52
3.95
3.34
2.82
2eb0
2.03
1072
1.57%
1.49
1.356
1.36
l1.13
«95
«62
«03



MONNCACY RIVER
NOYEMHER 14¢ 1967 SUBREACH C
SAMPL ING SITE NUMBER 1

DISTANCE FROM POINT OF INJUECTION 6.40 MILFS

RIVER DISCHARGE 190.00 CFS

QECOVERY RATIO OF TRACER e916

TIMF TO CENTROID : 13.57 HOURS

TIME VARIANCE 2.65759 HRS.SN.

COEFFICIENT GOF SKEW 2.00232

CISCHARGE

TIME SINCE OBSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION CONCENTRATION

IN HOURS IN PPB IN PPRH IN PPB
16,000 0.00 0,00 0.00
10,500 0.00 0.00 0.00
11.000 o.0¢C 0.00 0,00
11.500 2.39 2.61 2.61
12,000 10,11 11.04 11.04
12.500 11,33 12.37 12+ 37
13.C00 10,51 11,47 11,47
13,500 9,12 9,65 9.95
14,000 6.90 Ts53 7.53
14,500 5.34 5.83 S.83
15,000 3.82 4,17 4,17
15,500 2.60 2.84 2.84
16,000 1.82 1.99 1.99
16,500 .98 1.07 1.07
17,000 57 62 62
17.500 42 «4h 46
18,000 «32 «35 «35
18,500 4 .22 e 24 24
19,000 19 21 21
19,500 1 19 «19
20,000 15 L W kT
20,500 ol 15 «15
21,000 10 11 11
21,500 .08 «09 .09
22.000 .07 «07 «07
22.500 «06 .07 07
23,000 .06 «06 «06
23,500 «05 « 05 « 05
24,000 .04 «04 04
24,50C .02 .02 «02
25,000 0,00 0.00 0.00



MONOCACY RIVER
NOVEMBER lé4s 1967 SURREACH C
SAMPLING SITE NUMBER 2

DISTANCE FROM POINT OF INJECTION 11,40
RIVER DISCHARGE 200,00
RECOVERY RATIN OF TRACER 1,058
TIMFE TO CENTROID 24,76
TIME VARIANCE Teb0141
COEFFICIENT OF SKEW 1.23954
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPR

20,000 0.00 0,00 \

20,500 «30 28

21.000 1.76 1.66

21,500 3.78 3,57

22.000 5.37 S.07

22.500 6,68 6.31

23.900 7.21 6,82

23.500 6,92 6.54

24,000 6.45 6.09

24,500 5.85 «£3

25,000 S5.13 4 .85

25,500 4,36 4012

26,000 3.79 3.58

26,500 2.89 2,73

27,000 2.24 2,11

27,500 1.75 1.66

28,000 1.33 1.25

28,500 1,16 1.10

29,000 1.03 «98

29,500 .89 84

30,000 .82 o717

30.500 o715 o711

31,000 o 71 67

31.500 «®5 61

32.000 DS 52

32,500 «50 o7

33,000 «36 e 34

33.500 31 ec9

3‘.000 .2“ .23

34,500 .18 17

35.000 13 12

35,500 «07 «07

36,000 0.00 0,00

130

MILES
CFS

HOURS
KRRS.SQ.

DISCHARGE
ADUUSTED
CONCENTRATION
IN PPR
0.00
«30
1.75
3.76
5.34
6.64
T.17
6.89
6.4]
5.82
S.10
4,33
3.77
2.88
2.22
174
1.32
1.15
1,03
«89
«82
"o Tk
«T70
Y
«55
49
e 36
31
o2&
«18
«13
«07
0,20



MONCGCACY RIVER
NOVEMBER 14+ 1967 SURREACH C
SAMPL ING SITE NUMBER 3

DISTANCE FROM POINT OF INJECTION 16.65 MILES

RIVE® DISCHARGE 225.00 CFS

RECOVERY RATIO OF TRACER leléz

TIME TO CENTROID 38,21 HOURS

TIME VARILIAMNCE 10,48€670 HRS.SG.

COFFFICIENYT OF SKEW . 76498

DISCHARGE

TIME SINCE OBSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION CONCENTPRATION

IN HOUKS IN PPH IN PPB IN PP
28,000 0,00 0.00 )is1010
29,000 6.2l 20 o 17 «20
30,000 «96 +84 1.00
31,000 2.38 2.08 2.45
32,000 3.74 3.27 3.87
33,000 4,715 4,16 4,92
34,000 4,78 4,19 4,96
35,000 4,43 3.88 4,60
36,000 3.79 3.32 3.93
37.000 2.98 2.61 3.09
38,000 2.15 1.88 2.23
39,000 1.54 e 25 1.60
40,00C0C s 1T %03 1.22
41,00° «86 oS «89
42,000 «66 .58 «69
43,000 46 o40 « 4R
44,900 38 33 39
45,000 o 26 s} ‘e lé
46,000 «l0 «08 210

47,000 0,00 0.00 0.00



MOMOCACTY RIVER
NOVEMRBER l4e 1G67 SURREACH C
SAMPL ING SITE NUMBEK &4

DISTANCE FROM POINT OF INJUECTION 21.30 MILES

RIVER DISCHARGE 270,00 CFS

RECNVERY KATIO OF TRACER 1.215

TIME TO CENTROID 45,60 HOURS

TIME VARIANCE 21-37517 HRS.SQ.

COEFFICIENT OF SKEW 1.28944

NISCHARGE

TIME SINCE OPSERVED CONSERVATIVE ADJUSTED

INJFCTION CONCENTRATION CONCENTRATION CONCENTRATION

IN HOURS IN PPR IN PPR IN PPB
37.000 0,00 0,00 0,00
3R,000 « 36 28 040
39,000 «80 66 94
40,000 l1.46 1.20 1.71
41,000 2,22 1.82 2.59
42,000 3.17 2.61 3.71
43,000 3.49 2.87 4,08
44,000 3.5¢ 2.91 4,14
45,000 3.40 2.80 3,98
46,000 2.85 2.35 3.34
47,000 2.24 1.84 2.6
48,000 1,70 1,40 1.99
649,000 1,32 1.09 1.55
50,000 1,02 «84 1.19
51,000 o716 «63 «89
52.000 «59 « 49 «69
53,000 «49 ] 57
54,000 «37 «30 43
55,000 «29 - o2& e3é
56,000 o27 e22 «31
57,000 .21 o117 «25
58,000 21 e17 G «25
59,000 P & ¢ S «20
60,000 .16 o13 19
61,000 e16 «13 18
62,000 o'k «09 013
63,000 el0 « 08 ol2
64,000 +06 » 05 «07
65,000 .02 «02 +02
66,000 0,00 0,00 0.00
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MCNOCACY RIVER
NOVEMBER 14+ 1967 SUBRREACH D
SAMPLING SITE NUMBER 1

DISTANCF FROM POINT OF INJECTION 4 .65
RIVER DISCHARGE 286,00
RECOVERY RATIO OF TRACER S 1
YIME TO CENTROID 9.94
TIME VARPIANCE 4,02819
COEFFICIENT OF SKEwW 2.21835
TIME SINCE OBRSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTHATION
IN HOURS IN PHB N PPR
7.000 0.09 0.00
7.500 1.58 1.28
8.000 14,90 12,11
8.500 22.11 17.97
9,000 21.68 17.78
9,500 17.89 14,546
1¢,000 13.33 10,83
10,500 8.79 : T.16
11,000 6,46 5.25
11,500 4,98 4,05
12.000 4,02 e
12.500¢ 3.15 2.56
13,000 2.56 2.08
13,500 2.10 1.71
14,000 1.60 1.30
14,500 1.21 .98
15,000 .87 3
15.500 64 .52
16,000 4?2 036
16.500 .29 23
17.000 .25 .20
17.500 .20 .16
18.000 .18 .16
18,500 .15 12
19,600 .12 <10
19.500 .13 .10
20,000 .12 .10
20.500 .10 .08
21.900 .08 JOT
21,500 .09 .07
22.000 .08 .06
22.500 .06 : .05
23,000 .06 .05
23.500 © .05 .06
24,000 .02 .02
24,500 .01 .01
25,000 : 0.00 0,00

139

MILES
CFS

HOURS
HHS 4SO,

DISCHARGE
ADJUSTED
CONCEWTRATION
IN PPR
0.00
1.28
12.11
17.97
17.78
14.54
10.83
Telé
SelD
4,05
327
2.56
2.08
1.71
1.30
.98
P
«S52
.3“
«23
«20
«16
«lé
«12
10
«10
eil
«08
«07
o Ofes
.06
+05
+05
<04
«02
«01
0,00



MONOCACY RIVER
NOVEMBEK l4e¢ 1967 SURREACH D
SAMPLING SITE NUMBER 2
DISTANCE FROM POINT OF IMJUECTION 11.70
RIVER DISCHARGE 295,00
RECOVERY RATIO OF TRACER 1.004
TIME TO CENTROID 31.59
TIME VAQIANCE 15.11439
COEFFICIENT OF SKEW 1.49191
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPH IN PPB

25.000 0.00 0.00

26,000 D «5S1

27.000 3.55 3.54

28,000 6.26 6,24

29,000 T3 T.35

30,000 6.93 6,90

31,000 6.10 6,08

32.000 4,92 4,90

33,L00 3.7 3.72

34,030 2.92 2.91

35,.C.0 2,22 2.22

36,040 1.65 ie65

37.000 1.3 1.35

38,0060 «99 99

39,000 64 «63

40,000 51 51

41,000 38 «38

42,000 e 34 ¢33

43,000 «28 «28

44,000 20 20

45,000 .18 18

46,000 o116 e16

47,000 o16 \ e16

48,000 .10 10

49,000 .08 .08

50,000 004 «04

51,000 0,00 0,00

140

MILES
CFS

HOURS
HRS.SQ,

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
0,00
«53
3.65
6.46
7.58
T.12
6,27
5.06
3.84
3.00
1.39
1.02
52
«39
«35
«29
21
18
16
«16
10
«08
«06
0,00



MONOCACY RIVER
NOVEMBER 14, 1367 SURREACH D
SAMPLING SITE NUMBER 3

DISTANCE FROM POINT OF INJECTION 17.15
RIVER DISCHARGE 330.00
RECOVERY RATIO OF TRACER 972
TIME TO CENTROID 43.32
TIME VARIANCE 19,53341
COEFFICIENT OF SKEW 1.0062¢4
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CCNCENTRATION
IN HOURS IN PPB IN PPR

35,000 0,00 0.00

36,000 «60 62

37.000 1.50 le54

38,000 2,50 £

39,000 3.52 3.63

40,000 4,60 4,73

41,000 4,88 5,03

42,000 4,71 4,85

43,000 4,33 4,46

44,000 3.74 3.85

45,000 2,96 3.05

46,000 2,36 2.42

47,000 1,90 1.95

48,000 1.51 1.56

49,000 1.15 1.19

50,000 .94 97

51,000 o716 .79

52.000 «64 «65

53,000 53 »55

54,000 « 45 047

55,000 «28 «28

56,000 22 22

57.000 «19 20

58.000 016 o156

59,000 o11 012

60,000 «07 «07

61,000 «03 «03

62,000 0,00 0.C0

141

MILES
CFS

HOURS
HKS SO

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0,00
o712
1.78
2.956
4,18
S5.46
S.80
5.59
S.l4
A
352
2890
2.25
1.80
1.37
l.12
«91
.76
«63
«56
«33
«26
«23
17
«13
«09
«03
0.00



MONOCACY RIVER
NOVEMBER 14« 1967 SUBREACH D
SAMPLING SITE NUMBER 4

DISTANCE FROM POINT GF INJECTION 21.00
RIVER DISCHARGE 335,00
RECOVERY RATIO OF TRACER «930
TIMF TO CENTROID S1.51
TIME VABIANCE 30.02967
COFFFICIENT OF SKEW 1.24022
TIME SINCE ORSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPR

42,000 0,00 0.00

43,000 «26 «28

464,000 1.16 1.25

45,000 1.97 2.12

46,000 2.83 3.04

47.000 3.82 .11

48,000 4,24 4,55

49,000 3.96 4,26

50,200 3.64 3.91

51.000 3.25 3.50

52.000 2.82 3.03

53,000 2.39 2.57

54,000 1.96 2.11

55.000 1.66 1.78

S6,000 2639 1.50

57,000 1.18 1.27

58,000 <97 1,064

59,000 .80 «86

60.009 «67 P

61,000 «57 «61

62,000 <7 «50

63,000 «36 «39

64,000 «30 «32

65,000 «23 25

66,000 «19 oc1

67,000 «20 «22

68,000 «18 «20

69,000 S 4 4 el8

70,000 o 16 15

71.000 «10 y oll

72.000 7 «10 «10

73.000 .08 «09

74,000 <03 <03

75,000 0.00 0.00

i42

MILES
CFS

HOURS
HRS.5G.

DISCHARGE
ADJUSTED
CONCENTRATION

IN PPB
0,00
«33
146
2.48
3.56
4.81
5.33
4.99
4.58
4010
3.55
3.01
2eb7
2.09
1.75
1.49
1.22
1.01
e84

«59

«38

«29

o246

«25

«23

21

4

o13
ol2
oll
« 04
0,00



MONOCACY FIVER
JUNF 7, 1368 SUBREACH C
SAMPLING SITE NUMBER 1

DISTANCE FROM POINT OF INJECTICN 6.40 MILES

RIVER DISCHARGE 550,00 CFS

RECOVERY KRATIO OF TRACER 1.146

TIME TO CENTROID . 7.91 HOURS

TIME VAGIANCE 1.10861 HRS.SQ.

COFFFICIENT OF SKEW 1.58197

DISCHARGE

TIME SINCE OBSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION CONCENTRATION

IN HOURS IN PPB IN PPR IN PPR
6,000 «00 .0C .00
6,200 .00 .00 «00
6,400 1.22 1,06 1.06
6,600 6,70 5.85 S.85
6.809 13.98 12.20 12.20
7.000 19,93 Y139 17.39
7.200 21.10 18.41 18.41
T.400 19,66 17.42 17,42
7.600 17.96 15,67 15.57
7.800 16,27 14,20 14,20
8.000 14,50 12.65 12.65
R,200 11.58 10,10 10,10
8,400 S,32 8.13 R,13
8,600 TeT5 6.76 6.76
8,800 6,20 S5.41 Sa4l
9,000 S.04 4,40 4,40
9,200 T 4,24 3.70 3.70
9,400 3.48 3.04 3.064
9,600 2.98 2.60 260
9,800 2.32 2.02 2.0%2
10,000 1.78 155 1.55
10,200 1.38 1.21 1.21
10,400 1.12 «98 «9R
10,600 .92 «80 80
10,800 « 79 «69 «69
11,000 «66 «58 «58
11,200 « 5S4 4T «47
11,400 47 el o4l
11.600 W42 «36 «36
11.800 o 40 L « 35S
12.000 « 36 e 31 «31
12.200 «32 «28 .28
12,400 .27 sl3 «23
12.600 «22 20 «20
12.800 «19 16 .16
13.000 .16 146 .14
13.200 «10 .08 .08
13,400 +05 «05 « 05
13.600 .01 01 .01
13,800 «00 +00 «00

14,000 0,00 143 0.00 0.00



MONCCACY RIVER
JUNE T+ 1968 SUBREACH C
SAMPL ING SITE NUMRBER 2

DISTANCE FROM POINT OF INJECTION 11.40
RIVER DISCHAKGE 535.00
RECOVERY RATIO OF TRACER Yo )22
TIME TO CENTROID 164.25
TIME VARIANCE 1.98283
COEFFICIENT OF SKEW 1.05569
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CGNCENTRATION
IN HOURS IN PPB IN PPB

11,600 0,00 0.00

11.800 24 21

12.000 «90 «80

12.200 2.48 2.21

12.400 6.96 6.28

12.600 9.06 8.07

12,800 10.45 9,31

13,000 11.57 12.32

13.200 12.61 11.24

13,6400 13.30 11.86

13.500 13.31 11.87

13,800 12.90 11.50

14,000 11.386 : 10,57

14,200 10.93 Q,75

14,400 $.85 8.78

164,600 8,64 T.88

14,8900 7.98 7.12

15,000 7.13 o 26

15,200 6.31 S.62

15,400 5.56 4,55

15,600 4,85 4,33

15,800 4,20 3715

16,000 3,65 3.26

16,200 2,02 2.69

16,400 2.63 2.364

16,600 2.32 2.06

16,800 1.99 1.78

17.000 1.76 1.57

17,200 1.56 1.39

17.400 1.32 1.18

17.600 1.16 1.03

17.800 1.01 «90

18,000 .86 e76

18,200 «60 .S4

11,4060 LK | b7

18.5035 63 «38

18.800 «39 « 35

13,069 «32 .29

19,202 .26 22

19.400 K | 19

19.5C0 +18 16

19,800 .12 .10

20,000 «0S .08

20,200 08 «07

20,400 .06 «05

20,600 «05 « 04

20,800 .02 .02

2'.00¢ 0.0 0,00

144

MILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
C.00
«20
«78
2.15
6.03
7.85
9.06
10,04
10.93
11.53
11.54
11.19
10.28
9,48
B.S4
T.67
6.92
6,18
S.47
‘.82
4,21
3.65
3.17
2.62
2.28
2.01
1.73
1.53
1.3%
1.15
1.00
.88
T4
52
046
«37
.3‘
28
21
«18
o16
«l0
«08
«07
«0S
« 04
«02
0000



MONOCACY RIVER
JUNE T+ 1968 SUBREACH C
SAMPLING SITE NUMBER 3

DISTANCE FROM POINT OF INJECTION 16.65
RIVER DISCHAKGE 560,00
RECOVERY RATIO OF TRACER 1.034
TIME TO CENTROID 20,36
TIME VARTANCE 2.64277
COEFFICIENT OF SKEW « 72080
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PFB

16,800 0,00 0.00

17,000 .08 .07

17.200 « 46 bk

17.400 «90 «87

17,600 1.28 123

17.800 2.25 2,18

1R, 000 3.35 3.24

1,200 4,50 4,36

18,400 5.65 S.46

18,600 6,44 6.23

16,800 7.323 7.09

19,000 7.84 7.58

19,200 8,57 8.29

19,400 9.01 8.71

19,600 9,31 9,01

19,800 9,30 7,99

20,000 9.10 8,80

20,200 8.53 8.c5

20,400 8.05 7.78

20,600 TeDD T+30

20,800 7.064 6.80

21.000 6.5%2 6.31

21,200 S.S7 5.78

21.400 S.48 5.30

21,600 4,83 4,67

21,800 4,30 4,15

22.000 i JP 7 4 3.65

22.200 3.31 3.20

22.400 3.01 2.91

22.500 2.61 253

22.,800 2ol 2e24

23,000 2.05 1.98

23.200 1.81 1.75

23.400 1.67 ) .61

23,600 1.41 T

23.800 1.24 1.20

24,000 b [ 1 | 107

24,200 « 9% «91

24,400 «79 o 17

24,600 «67 «65

24,800 « 45 «43

145

)
.
\
A
\
\

MILES
CFS

HOURS
HRS.S0O.

DISCHARGE
ADJUSTED
CONCFNTRATION
IN PPR
0.00
«07
-1‘5
«89
1.26
2.22
3.30
4,43
5.56
6434
T.22
Te72
ReG4
8.87
9.17
9.16
8,96
8440
T.92
Tt
6,93
6,42
S.88
S5.40
4,76
4,23
3.71
3.25
2.96
257
2e2R
2.02
1.78
106“
1.39
1.22
1.09
Q2
o718
«66
b4



MONOCACY RIVER

DISCHARGE
TIME SINCE OBSERVED CONSERVATIVE ADJUSTED
INJECTION CONCENTRATION CONCENTRATIIN CONCENTRATION
25.000 «38 36 «37
25.200 «28 27 .28
25.400 .22 21 21
25.600 «19 .19 19
25.800 22 21 21
26,000 «19 .18 «19
26,200 17 17 «17
26,400 «10 «09 : «09
26,600 0,00 . 0400 0.00
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HMONOCACY RIVER
JUNE 7+ 1968 SUBREACH C
SAMPLING SITE NUMBER 4

DISTANCE FROM POINT OF INJECTION 21 ;30 MILES

RIVER DISCHAKGE 655.00 CFS

RECOVERY RATIO OF TRACER 1.252

TIME TO CENTROID 26.56 HOURS

TIME VARIANCE 5.,06221. HRS .50

COEFFICIENT OF SKEW 1.05352

0ISCHARGE

TIME SINCE OBSERVED CONSERVATIVE ADJUSTED

INJECTICN CONCENTRATION CONCENTRA" ION CONCENTRATION

IN HOURS IN PPR IN PPR IN PPB
22.00¢C 0.00 VY o.00 0.00
22.200 .28 “pe 06
22,400 .52 o4l .49
22,000 .66 .53 i3
22.200 .91 .73 .87
23.000 1.15 .92 1.10
23,200 1.46 116 1.39
23.400 1.79 : 1.43 }. 1
23,600 2.59 2.07 2.46
23.800 .48 2.76 3.29
24.000 4,45 3,55 4,23
24,200 S5.14 %11 4 .89
24,400 5.92 £, 73 S.64
26,600 6.38 5.09 6,07
24.800 6.50 5.51 6.56
25,000 7.26 5,80 6.91
25,200 7.50 5,99 <13
25.6400 7.56 6,06 7.19
25.600 7.58 6.25 P
25.800 7.58 6.06 7.22
26.000 7.52 6.01 7.16
26.200 7.40 5.62 7.05
26.400 o) 5,76 6.86
26,600 6.86 5,40 6.53
26.800 6,46 5,16 6.15
27.000 5.84 4,67 5,56
27.200 5.32 4.25 5,07
27460 5 4,79 3.83 4.56
27.600 4,38 3.50 4,17
27.800 4,04 3.23 3.864
28.000 3.70 2.9% 3.52
28.200 3.36 2.68 3.19
28,400 2.98 2.38 2.84
28.600 2.72 2,17 2.59
28.800 2.45 1.96 e
29,000 2.26 1.79 2.13
29.200 2.01 1.61 1.91
29.400 1.83 1.46 LuTh
29.600 1.66 1.33 1.58
29.300 1.49 1.19 1.42
30,000 1.37 1.10 St
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MONOCACY RIVER

DISCHAPGE
TIME SINCE ORSERVED CONSERVATIVE ADJUSTED
INJECTION CONCENTRATION CONCENTRAYION CONCENTRATION
30,260 1.24 «99 1.18
30,400 1.14 .91 1.08
30.600 1.03 .82 .98
30,800 .93 oTh .89
31.000 .86 .69 .82
31.200 .79 .63 .75
31,400 .70 .56 L
31,600 .65 .52 .62
31.800 .62 50 .59
32,000 +59 o47 «56
32.200 .54 e43 .52
32.400 .52 42 .49
32.600 .49 .39 a7
32.800 W44 .35 .61
33,000 .40 .32 .38
33,200 .36 .29 .34
33,400 .34 .27 39
33,600 .32 25 .30
33,800 .28 .23 27
34,000 .26 20 o264
34,200 .23 .18 .22
34,400 .21 o 17 .20
34.600 .20 .16 .19
34,800 .18 ol o7
35,000 .15 e12 ol
35,200 .12 <10 .12
35,400 .09 07 .09
35,600 .07 .06 .07
35,800 .05 06 <05
36,000 0.00 0.00 0.00
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MONOCACY RIVER

JUNE 7+ 1968 SUBREACH D
SAMPLING SITE NUMBFR 1
DISTANCE FROM POINT OF INJUECTION

RIVER DISCHARGE

RECOVERY RATIO OF TRACER

TIME TO CENTROID
TIME VARIANCE
COEFFICIENT OF SKEW

TIME SINCE OBSERVED

INJECTION CONCENTRATION

IN HOURS IN PFB
3.500 0.00
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
8,000 1,45
8,500 «75
9.000 «b5
9,500 31
10,000 .22
10,500 o3
11,000 16
11,500 10
12,000 «05S
12,500 0,00

149

4.55
720,00

1.567
S5.53
« 715580
1.,76523

CONSERVATIVE
CONCENTRATION
IN PPH
0,00
«09
10.58
26,63
25.63
20,50
9.53
3.80
1.95
«93
«48
«29
20
o186
13
10
«06
03
0.00

MILES
CFS

HOURS
HRS.SAQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0.00
« 09
10,58
26,63
25.63
20,50
9.53
3.8¢C
1.95
«93
«4B
29
«20
ol4
13
«10
«06
.03
0.00

-



MONOCACY RIVER
JUNE T+ 1968 SUBREACH D
SAMPLING SITE NUMBER 2

DISTANCE FROM POINT OF INJECTION . 11.70
RIVER DISCHARGE 720,00
RECOVERY RATIO OF TRACER 1.225
TIME TO CENTRJOID 16.64¢
TIME VARTIANCE 2.06032
COEFFICIENT OF SKEW e 95738
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCZNTRATION
IN HOURS IN PPB IN PPB

130000 O('l ¢ ool

13.500 036 «28

14,000 1.44 1.18

14,500 8.82 7.20

15,000 164.95 12.21

15.500 19,06 15.56

16,000 18,92 15,45

16,500 16,42 13.41

17.000 13.33 10.88

17.500 10.25 8,37

18.000 T.37 6.02

18.500 4.70 3.84

19.000 2.76 2.25

19.500 1,68 1.37

20,000 1.26 1.03

20,500 94 o 17

21.000 «69 e 56

21.500 b2 «3%

22,000 28 «23

22.500 «13 oll

23.000 .03 .02

23.500 0.00 0,90
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MILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPHR
«01
«28
1.18
7.20
12.21
15.56
15.45
13,41
10.68
8.37
6,02
3.84
2.25
137
1.03
o717
56
¢34
«23
oll
«02
0,00



MONOCACY RIVER
JUNE T, 1968 SUBREACH D
SAMPL ING SITE NUMBER 3

DISTANCE FROM POINT OF INJECTION 17.25 MILES

RIVER DISCHARGE 780.00 CFS

RECNHVERY RATIO OF TRACER 1.056

TIME TO CENTROID 23.42 HOURS

TIME VARIANCE S.87640 HRS.SN.

COEFFICIENT OF SKEW 1.3728

DISCHARGE

TTME SINCE OBSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION CONCENTRATION

IN HOURS IN PPB IN PPR IN PPB
18,000 0,00 0,00 0.00
18.500 0.00 0.00 0.00
19,000 il «13 o146
19,500 .68 «64 «10
20,000 1,98 1.88 2.03
20,500 4,98 4,72 S5.11
21,000 7.52 7,12 7.72
21,500 9.54 9,04 Q,79
22,000 10,64 10,08 10,92
22,500 10,08 9.55 10,34
23.03¢C 9,32 3.83 9.56
23.50¢0 8.35 7.91 8.57
24,000 7.06 6,69 T.26
24,500 5.89 5.58 6.04
25.000 4,80 4,55 4,93
25.500 3.63 344 3.72
26,009 2.94 2.78 3.02
26.500 2.30 2.18 2436
27.000 1.87 1.77 1.92
27.500 1.28 l.21 1.31
28,000 «93 «88 «95
28,500 71 «67 «73
29,000 «62 «56 «64
29.500 51 «48 52
30,000 046 el 47
30,500 b6 o4 47
31,000 36 o34 «37
31.500 31 29 «32
32.000 »28 «27 «29
32,500 25 o4 26
33.000 20 .19 21
33.500 .18 17 .18
34,000 .15 olé .15
34,500 .09 «09 «09
35.000 0,00 0,00 0.00
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MONOCACY RIVER
JUNF T+ 1968 SURREACH D
SAMPLING SITE NUMBER 4

DISTANCE FROM POINT OF INJECTION 21.00 MILES
RIVER $ISCHANGE 780.00 CFS
RECOVEKY R-TI0 OF TRACER .964
TIME TO CE~TROID 29.01 HOURS
TIME VARIANCE 7.54379 HRS.SQ.
COEFFICIENT OF SKEW 1.70993
DISCHARGE
TIME SINCE OBSERVED CONSERVATIVE ADJUSTED
INJECTION CONCENTRAT ION COMCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPH IN PPR
23.500 0,00 0,00 0.00
24.000 .02 .02 .02
24.500 .18 .19 .20
25.000 .90 .93 1.01
25.500 1.90 1.97 2. 14
26.000 6,72 4.90 5 Alis
26.500 6.91 .17 7.77
27.000 8.89 9.22 9.99
27.500 9.52 9.88 10,70
2R.000 9.39 9.74 10.56
28.500 8.68 S0 bk 9.76
29.000 7.13 7.40 B.02
29.500 5.96 6.18 6.70
30,000 4.96 5,15 5.58
30.500 4.02 4,17 4.52
31.000 3.37 3.50 3.79
31.500 S 2.77 3,00
32,000 1.98 2.05 2.23
32.500 1.28 1.33 3 k%
33,000 1,04 1.08 Nk
. 33,500 L76 .79 85
36.000 .69 .72 .78
34500 .59 .61 66
35,000 .54 .56 163
} - 35,500 .53 55 .60
36,000 e A6 .49
36.500 .38 .39 .43
37.000 .36 .37 W40
37.500 32 +23 <36
38,000 .29 .30 .33
38.500 27 .28 .30
39.000 .26 25 27
39.500 24 .25 .27
40.000 .20 .21 22
49.500 Y .18 .19
41,000 .13 o33 .15
41,500 .12 <12 .13
42,000 .08 .08 .09
42.500 .05 .05 .06
43,000 0.00 0.00 0.00
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MONCCACY RIVER
SEFTEMBER 25+« 1968
SAMPLING SITE NUMBER 1

DISTANCE FROM POINT OF INJECTION 4,65
RIVER DISCHARGE 108.00
RECOVERY RATIO OF TRACER « 9T
TIME TO CENTROID 20.96
TIME VARTANCE 37.7228%
COEFFICIENT CF SKEW 2.52450
TIME SINCE OBSERVED CCNSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPR

13,000 0,00 0,00

la, 00" o 24 «31

15,000 4,60 S.76

16,000 13.38 16,7

17,000 19,76 r

18,000 19.18 24,06

19,000 15.84 19.87

20,000 12,43 15.59

21,000 10.36 13.00

22.000 7.70 9,65

23,000 S.76 T.c2

26,000 4,00 5.02

25.009 2.87 E 3.60

26,000 2.29 2.87

27.000 1.89 237

28,000 1.60 2.01

29,000 1.36 1.70

30,000 1.16 1.46

31.000 1.03 Ta29

32.000 92 1,15

33,000 .82 1.03

34,000 o712 .91

35,000 «63 «79

36,000 62 .78

37.000 «58 P 1

38,000 «S1 64

39.000 47 «59

40,000 43 5S4

41,000 .38 + 48

42,000 e 33 b2

43,000 «30 .38

46,000 «30 37

45,900 .26 .30

46,000 .21 26

47,000 .19 24

48,000 .18 ! «23

49,000 e16 «20

50,000 <16 «20

51.000 S A <1R

52.000 <14 o18

53.000 «10 13

54,000 .08 =

55,000 .07 +09

56.000 .06 .08

S$7.000 .05 +06

58,000 .03 J04

59,000 .03 <04

60,000 .02 «03

61.000 0.00 0,00
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MILES
CES

HOURS
HRS .50

DISCHARGE
ADJUSTED
CONCFNTRATION

IN PPR
0.00
«31
S.76
16,79
24,178
24,06
19.87
15.59
13.00
9.65
T.22
5.02
3.60
2.87
2.37
2.01
1.70
1.46
1.29
1.15
1.03
91
«79
«78
«73
o646
«59

« 54
48
04?2
«38

e 37
30
«26
024
«23
«20
20
.18
.18
«13
«10
«09
.08

« N6

P Y
o064
«03
0.00



MONOCACY RIVER
SEPTEMRER 25+ 1968
SAMPLING SITE NUMSER 2

DISTANCE FROM POINT OF INJECTION 11.70
RIVER DISCKHARGE 113.00
RECOVERY RATIO OF TRACER «571
TIME TO CENTROID 69,52
TIME VARIANCE 119.617%4
COEFFICIENT OF SKEW 1.26045
TIMF SINCE ORSERVED ZONSFRVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPB

52.000 0,00 0,00

4,000 «65 l.14

56,00 2.29 4,02

SR,000 2.98 $S.23

60,000 3.79 6,64

62.000 4,44 7.78

64,000 4,51 T.90

66,000 4,27 T.48

68,000 3.93 : 6,88

70,000 3.49 6,11

72,000 2.96 5.18

T74,Cu0 2.364 4,11

76,000 1.71 3.00

78,000 1.26 2.20

80,000 «96 1.67

82.000 «83 1.45

B4,000 e 75 1.31

86,000 +68 l1.18

88,000 «59 1.04

90,000 «5¢ «95

92.000 «52 <91

94,000 «48 <36

96,000 046 : «8y

98,000 e40 +69
100,000 «32 ¢55

102,000 .28 Y.

104,000 022 «39

106,000 o18 «31

108,000 el0 P 1 4

110.000 «05 «09

112,000 0,00 0,00
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MILES
CFsS

HOURS
HRS .S

NI 1A 95K
AD.USIED
CONCENTRATION
IN PPB
0,00
1.20
4.20
S.47
5495
8.14
8.26
7.83
7.20
6.39
S.42
4,30
3.16
2.30
1.75
1.52
1.37
1.24
l.oq
«99
95
.86
«84
.73
«58
51
40
32
.18
10
o.oo



MONOCACY RIVER
SEPTEMRER 25y 1968
SAHPLING SITE NUMBFR 3

DISTANCE FROM POINT OF INJECTION 17,15 MILFS
RIVER DISCHARGE 12200 CGFS
RECOVERY RATIO OF TRACER <479
TIME TO CENTROID 93.19 HOURS
TIME VARIANCE 189,86072 HRS.“Q.
COEFFICIENT OF SKEw 1.067G48
DISCHANGE
TIME SINCE OBSERVED CONSERVATIVE ADJUSTED
INJECTION CONCENTRATION CONCENTRATICON CONCENTRAY ION
IN HOURS IN PPB IN PPR IN PPR
68,000 0,00 0,00 .00
T0.000 .05 10 o 13}
72.000 «31 «64 o3
74,000 o716 1.58 1.78
76,000 1.25 2.60 2e94
78,000 y O fr s 3.66 4,M6
80,000 2,06 4,29 4 ,R5
82,000 2.38 4,96 S.60
84,000 2.57 537 6.06
86,000 2.66 5.54 6.26
88,000 2.59 5.40 6.10
90,000 24T 5.16 5.83
92.000 2.27 4,73 S.34
94,000 2.04 4,26 4,8]
96,000 1.78 3.71 4,19
98.000 1.54 3.21 3:63
100,000 1.30 219 3.05
102,000 1.09 .27 2456
104,000 .88 1.84 C.07
106,000 o Té 1.54 1.74
108.000 «59 1.26 160
110,000 56 1.13 1.28
112,000 «50 1.04 : 1+18
114,000 e 45 « 94 187
116,000 oh? .88 1,00
118,000 38 «80 «90
126,000 « 3T »178 .88
122,900 «32 +68 o 16
124,000 «30 «62 o 16
126.000 LD 52 58
128,000 24 %9 ¢ 56
120,000 19 e40 e 45
132,000 o 21 «43 o9
134,000 .19 040 «45
136,000 P 8 O 5 40
138,000 w14 o2 o 26
140,000 .06 s oD

142,000 0,00 0,00 0.00



MONQOCACY RIVER
SEPTEMBER 25+ 1968
SAMPL ING SITE NUMBEK 4

DISTANCE FROM POINT OF INJECTION 21.00
RIVER DISCHARGE 126,00
RECOVERY RATIO OF TRACER L4640
TIMF TO CENTROID 110.70
TIME VARIANCE 278.67764
COEFFICIENT OF SKEW .85524
TIMF SINCE ORSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPB
£3.000 0,00 0,00
85,000 .19 o3
87.000 W47 1.07
89.000 .84 1.91
~1.000 1.14 2.60
93,000 1.52 3,46
95.000 1.89 4,30
97.000 2.08 4.71
99,000 2.10 4,78
101.000 2.03 4.61
103.000 1.86 4.23
165.000 1.75 3.98
107,000 1.56 3.53
109.000 1,66 3.26
111,000 Y27 2.88
113.000 1.14 2.60
115.000 1762 2.30
117.000 .90 2.05
119.000 .82 1.87
121,000 .75 1.70
123.000 .72 1.63
125,000 .66 1.51
127,004 .62 1.40
129.000 .57 1.30
131.000 .56 1,27
133.000 .50 1.16
135.000 W47 1.07
137,000 <46 1.06
139.000 63 .98
141,000 .41 : .94
143,000 .38 .83
145,000 .36 .78
147,000 .31 .70
149,000 .28 .63
151,000 .21 .48
153.000 .21 .48
155.000 L .38
157.000 .16 .37
159,500 .07 .15
161,000 0,00 0.00
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MILES
CES

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0.00
e49
1.23
2.19
2.98
3.97
4,93
Seél
S5.48
5.30
4,86
4,57
4,06
3.74
3.31
2.98
2e64
2e25
2.15
1.95
1.87
1.73
1.61
1.49
1.46
1.31
1023
1.19
1.13
1.07
«99
«90
«B0
o712
55
«55
P X
e43
«18
0,00



CONOCOCHEAGUE CREEK
MAY 69 1969
SAMPLING SITE NUMBER 1

DISTANCE FROM POINT F INJECTION 2.75
RIVER DISCHARGE 241.00
RECOVERY RATIO OF TRACER 1.544
TIME TO CENTRJOID .3.05
TIME VARIANCFE +10552
COEFFICIENT OF SKEW 1.40757
TIME 5INCE OBSERXVED CONSERVATIVE
INJECTiON CONCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPR

2.600 0,00 0,00

2.500 16.76 12.80

2,600 55.40 35.89

2.700 81.96 S3.10

2.800 99,76 64,63

2.900 134,84 87.35

3.000 147,68 95,67

3.100 154,44 100,05

3,200 98,80 64,01

3.300 65,40 42,37

3.400 27.84 18,04

3.500 19.12 12.39

3.600 16,04 10,39

3.700 17,24 7.93

3.800 9,68 6.27

3.900 7.20 4,66

4,000 5,57 3.58

4,100 4,32 2.80

4,200 3,68 2.38

4,300 2.32 1:50

4,400 1.48 e 96

4,500 1.16 P £

4,600 - 47

4,700 «56 «36

4.800 «36 23

4,900 b4 29

5.000 «28 .18

5.100 o16 +10

5,200 0,00 0,00

157

MILES
CFS

HOURS
HRS.S0.

DISCHARGE
ADJUSTED
CONCENTRATION
IMN PPHR
0.00
12.80
35.R9
S3.10
64,63
87 .35
95.67
100.05
6“.01
42,37
16,04
12.39
10,39
. 7.93
6.27
4,66
3.58
2.80
Z2.38
1.50
e 96
«715
47
«36
«23
«29
.18
.10
0.C0



CONOCOCHEAGUE CREEK
MAY 6+ 1966
SAMPLING SITE NUMBER 2

DISTANCE FROM POINT OF INJECTION Se40
RIVER DISCHARGE 242.00
RECOVERY FATIO OF TRACER 1.407
TIME TO CENTROID 6.92
TIME VARIANCE 69242
COEFFICIENT OF SKEW Cellbbs
TIME SINCE ORSERVED CONSERVATIVE
INJECTION CONCENTRATINNM CONCENTRATION
IN HOURS IN PPB IN PPB

5.800 0.00 0.00 Y

6,000 26,36 18,73

6,200 62.92 46,7

6,400 66,12 46,98

6,600 66,28 47.10

6,800 56,32 40,02

7.000 38,32 27.23

7.200 29.44 20,92

T.400 2l1.64 15,38

T.600 15.32 10.89

7.800 11,28 8,02

8,000 9,04 6,42

8,200 8,12 S.77

B.400 644 4,58

8.600 4,96 3.52

8,800 4,16 2.96

9,000 3.16 2.25

9,204 2.36 1.68

9,400 1.68 1.19

9,600 «80 DT

9,800 «60 043

10,000 «60 &3

10,200 «60 «43

10,400 «60 o®3

10,600 .68 «48

10,800 «56 040

11.000 52 e 37

11.200 «56 ]

11.400 «56 o%40

11.60C L 4 23

11,800 + 40 «28

12.000 «16 ol

12,20C 0,00 0,00
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MILES
CES

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0.00
18.81
“‘.89
47.18
47.29
40,19
27.34
21.01
15,44
10.93
8,05
6,45
S5.79
4.60
3.54
2.97
2.25
1.68
1.20
57
43
43
«43
«%43
«49
«40
37
«40
«40
«23
25
o1l
0.00



CONOCOCHEAGUE CREEK
MAY 69 1969
SAMPLING SITE NUMBIR 3

DISTANCE FROM POINT OF INJUECTION 8.35
RIVER DISCHAKRGE 243.00
RECOVERY RATIO OF TRACER 1.072
TIME TO CENTROID 11.23
TIME VARIANCE ¢ 1.,549233
COEFFICIENT OF SKEW 1.80857
TIME SINCE OBSERVED CONSFRVATIVE
INJECTION CONCENTRATION CONCENTRATICN
IN HOURS IN PPR IN PPB

9,600 0,00 0.00

9.800 6,33 5.90

10,000 21,38 19,94

10.200 40.9hK° 38,20

10,400 40,27 37.56

10,600 35.37 32.99

10,800 30,76 28.69

11.000 * 26,2 24,45

11.200 21.83 20,36

11,400 16.86 15.73

11.600 14,25 13.29

11.800 11.61 10.83

12.000 9,77 9,11

12,200 T.S6 Te42

12,400 6,58 6.14

12,600 S.77 5.38

12.800 S.01 4,67

13,000 4,52 4,22

13.200 3.76 3.51

13,400 3.36 3.13

13.600 2.92 2eT2

13,820 2.70 2.52

14,.C00 2.25 2.10

14,200 1.89 1.76

14,400 1.69 1.58

14,600 1,56 1.46

14,800 1.38 1.29

15,000 1.13 1.05

15,200 1.05 «98

15,409 «93 «87

15,600 .81 o 16

15,800 «69 <64

16,000 .61 «S7

16,200 «48 e 45

16,400 42 «39

16,600 «32 «30

16.800 «29 o 27

17.000 o2 22

17,200 .18 o117

17,400 e16 15

17,600 «lé .13

17.800 «09 .08

13,000 0,00 0.00

MILES
CES

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPH
0.00
5.95
20,11
38.52
37.87
33.26
2R.93
24 .65
20.53
15.86
13.40
10.92
9,19
T.49
6.19
S.43
4,71
4,25
3.5¢
3.16
275
2.54
2.12
1.78
1.59
1.47
1.30
1.06
«99
«87
o716
«65
eS7
045
« 39
«30
27
«23
o177
«15
«13

«08
0.00



CONNDCOCHEAGUE CREEK
MAY 6+ 1969

SAMPLING SITE NUMBER 4

DISTANCE FROM POINT OF INJECTION

RIVER DISCHARGE

RECOVERY RATIO OF TRACER

TIME YO CENTKOID
TIME VARIANCE
COEFFICIENT OF SKEW

TIME SINCE OBSERVED

INJECTION CONCENTRATION

IN HOURS IN PPB
14,6400 0.00
14,800 5.20
15,200 26,22
15.600 22.26
16,000 18,41
16,400 14,36
16.800 11,10
17.200 8.37
17.600 6.46
18,000 5.06
18,400 4,16
18,800 3.16
19,200 2.64
19,600 1.96
20,000 1.68
20,400 1,34
20,800 1.16
21,200 «95
21.€00 .82
22.000 «53
22,400 «45
22.800 046
23,200 «36
25,600 .28
24,00 «23
24,400 21
24,800 oL
25,200 17
25,600 «09
26,000 0,00
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IN PP
0,00
5.91

27.51

25.28

20.91

16.31

12.061
9,51
7.36
S.75
4,72
3.59
3.00

a3
1.91
1.52
1.32
1,08
«93
«60
51
50
okl
32
«26
oCh
19
19
.xo
0,00

12.35
245,00

.881
16,65
3.01078
1.82986

CONSFRVATIVE
CONCENTRATION

8

MILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0.00
6.00
27,96
25.70
21.25
16,58
12.81
9.66
Tebb
S.84
4,80
3.65
3.05
2.26
1.9‘
1.55
l1.34
1.10
«95
«61
52
«S1
e42
«37
27
24
«20
«20
«10
0,00



CONOCOCHEAGUE CREEK
MAY 69 1969

SAMPLING SITE NUMBER S
DISTANCE FROM POINT OF INJECTION

RIVER DISCHARGE

RECOVZRY RATIO OF TRACER

TIME 70 CENTROID
TIME VARTANCE
COEFFICIENT OF SKEW

TIME SINCE GBSERVED

INJECTION CONCENTRATION

IN HOURS IN PPRH
20,100 2.06
20.600 7.59
21.100 13,48
21.600 13.44
22.10¢ 12.11
22.600 10,09
22,100 8.29
23,600 6.24
24.100 4.98
24,600 3,79
25.100 3.10
25.600 2.38
26.100 1.93
26.600 161
27.100 1.11
27.600 .88
28.100 .75
28.600 .63
29.100 .54
29.600 .45
30.)00 Lo
30.600 .39
31,100 .32
31.600 .30
32,100 .35
32.600 .36
33,100 .32
33,400 .29
34,100 .24
24,600 «21
35.100 .10
35,600 0.00

101

IN PP
®.00
2.59
9,53
16,93
16.88
15,21
12.67
10,41
7.84
6.25
4,76
3.89
2.99
2e.42
1.77
1.39
lo11
« 94
«79
.68
«S7
55
«49
40
«38
obb
43
40
«36

16.15
245,00

« 736
23.09
6.42778
1.95456

CONSERVATIVE
CONCENTRATION

"

«30

«26
«13
0.00

MILES
EFS

HOURS
HRS.S0.

DISCHANGE
ADJUSTED
CONCENTRATINXN
IN PPR
0.00
2.63
G.69
S G
17.16
15.46
12.88
T.97
6.36
44,84
3.96
3.04
2.46
1.80
!.‘*P_
1e12
<95
.80
«69
«S7
«56
«50
obl
«38
e 45
«43
edl
P 4
«31
27
«13
0,00



CONGCOCHEAGUE CREEK
MAY 6+ 1369
SAMPLING SITE NUMBER 6

DISTANCE FROM PCINT OF INJUECTION 21.05
RIVER DISCHAKGE 250.00
RECOVERY RATIO OF TRACER 566
TIME TO CENTRCIO 35.78
TIME VARIANCE 12.58369
COEFFICIENT OF SKEW 1.34740
TIME SINCE OBSERVED CONSERVATIVE
INJUECTION CONCENTRATION CONCENTRATION
IN HOURS IN P2B IN PPB

29.R00 .01 o 02

30,300 o17 e 30

20,800 64 1,13

3i.300 1.94 3,643

31.8¢C¢C 2.88 5.09

32.300 4,01 7.08

32.80¢ 4,.88 8,62

33,300 S5.40 9,53

33.800 S e 9.83

34,300 5.21 9.20

34,800 4,88 8,62

35,300 4,55 8,03

35,800 4,02 7.10

34,300 3.45 6.09

36,80C 3,00 5.30

37,300 2.48 4,38

37.800 2.15 3.80

38,300 1.80 3.18

38,800 1,48 2.61

39,300 1423 2.17

39,800 1.03 1.82

40,300 +87 1.54

40,80C «66 1.17

41,300 .67 1.18

41,800 .66 y 1.13

42,300 .60 1,06

42,800 .55 «97

43,300 ALY 92

43,800 f 42 o T4

44,300 «45 : o719

44 ,800 «38 «67

45,300 +38 «67

45,800 «30 D3

46,300 «26 e46

46,800 A | «48

47,300 Nk 44

47,600 «25 Y

4R,.300 « 25 Y

4R ,BR0O0 > .20 «35

49,300 0.00 0.00
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MILES
€RrS

HCJRS

1He% eSS0

VISTHARGE
ADJUSTED
CONCENTRATION
IN PPR
«02
31
117
3.55
S.27
T34
B.94
9.89
10.20
9.54
B.94
8.33
T.36
6.32
S5.49
4,54
3.94
3.30
2.71
2.25
1089
1.59
1.21
1.23
1.17
1.10
1.01
.95
o 1T
.82
«70
.70
«55
« 48
049
%46
«46
046
«37
0.00



CONOCOCHEAGUE CREEK
SEPTEMRER 30+ 19K9
SAMPLING SITE NUMBEK 1

DISTANCE FROM POINT OF INJUECTION 2.7T5 MILFS

RIVER DISCHARGE 91,00 CFS

RECOVERY RATIO OF TRACER 1.119

TIME YO CENTROID 6,22 HOURS

TIMF VARIANCE e 90346 HHS,30,

COEFFICIENT OF SKEW - «98835

DISCHARGF

TIME SINCE OBSERVED CONSERVATIVE ADJUSTEL

INJECTION CONCENTRATION CONCENTRATION CONCFNTRAYION

IN HOURS IN PPH IN PPH IN PCH
4,600 0,00 0,00 0.00
4,800 9,96 8.90 8.9C
S.000 44,74 39.97 39,97
5,200 85,74 76,60 76.60
5.400 86,04 76,87 76.87
5.600 83.88 74,94 74,54
5.800 77.38 69,13 69,13
6,000 69,90 62,45 62,45
6,200 64,44 5757 $7.57
6,400 S7.88 51.71 51.71
6.500 S1.,06 45,62 45.62
6.300 44,08 39,38 39.38
7.000 38,60 34,48 34,48
7.200 30,50 27.25 27 e LS
T.4090 25.36 22.66 22.66
T.600 20,72 18,51 18.51
7.800 17,82 15.92 15.92
8,000 Bl B2 S £ 12,26 12.26
8,200 10,96 S.79 9,79
8,400 8,36 Tl Tebl
B,60C 6.16 5,50 S.50
8.800 4,02 3.59 3.59%
9,000 2.80 2.50 ' 2.50
9,200 2.26 2.02 2.02
9,400 1.60 1.43 1.43
9,600 1.34 1,20 1.20
9,800 «94 «84 « B4
10,000 «66 «59 «59
10,200 YA «39 «39
10,400 «26 «23 23
10,600 .18 «16 016
10,800 <10 «08 .09
11,000 0,00 0,00 0.00
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CONOCOCHEAGUE
SEPTCMRER 3@,
SAMPLING SITE
DISTANCE FRQM™

CREEKX
1969
NUMBER 2

POINT OF INJECTION
RIVER DISCH2RGE

RECOYERY RATIO OF TRACER
TIME TO CENTROID

TIME VARIANIE

COEFFICIENT OF SKEW

TIME SINCE

INJECTINN

IN ~OURS
11,200
11.600
17,000
12,400
12.800
13,200
13,600
14,000
14,400
14,800
15,200
15,690
16,000
16,400
16,800
17,200
17.600
18,000
18,400
18,800
19,200
19,6009
20,000
2N.,400
2n.800
21.200
21.600
22.000
22.400
22,800
23,200
23.600

OBSERVED
CONCENTRATICN
IN PPB

0.00
2.36
T.74
16,08
25.30
30,86
34,10
32.88
29.9¢8
26,64
23,52
19.10
16,04
13,88
11,42
9.78
8.16
7.10
6.10
5.08
4,38
3.52
3.02
2.50
2.06
1.70
1.26
.94
«82

« 64
«48
0,00
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S.40
100,00

«992
15.01
4,57576
1.08701

CONSERVATIVE
CONCENTRATION

IN PPH
0,00
2.38 .\
7.80

16,22

25.51

31,12

34,39

33.16

30,23

26.86

23,12

19.26

16,17

14,00

11.52
9,86
8,23
7.16
6.15
5.12
4,42
3.55
3,05
2.52
2.08
1.71
1.27

.95
.83
.65
vy
0.00

MILES
CES

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0,00
2.62
8,58
17.52
28.0‘
34,20
37.79
36,44
33.22
29.52
26,06
2le17
17.77
15_38
12.65
10,864
9,04
7.87
6.T6
5,63
4,85
3.90
3.35
2.77
2.28
1.88
1.40
l.04
.91
«71
«53
0,60



CONOCGCHFAGUE
SEPTFVRER 30
SAMELING SITE
NISTANCE FROM

CRFEK
1969
NUMRER 3

POINT OF INJUECTION
RIVFR DISCHARGE

RECOVFRY FATIO OF TRACER
TIMF TO CFNTROID

YIME VARIANCE

COEFFICIENT OF SKEW

TIME SINCE

INJUECTION

IN HOURS
12,800
16,309
19,200
20,300
20,800
21,300
21.800
22,300
2?.,800
23,300
23.800
24,300
24,800
25,300
2% .800
2,300
2F.,800
27.300
27.800
22,300
28,800
29,300
29,800
30,300
30,800
31.300
31,200
32,300
32.800
33.300
33.800
34,300
34 ,R00
35.300
35,800
36£.300
3,800
37.300
37.800
33,300
38,800
39,300
33,800

OBSERVED

CONCENTRATION

IN PPB

3,00
96
2.62
4,46
7.02
9.18
11,08
13.00
13,46
13.80
14,08
14,66
15,08
13.82
12.80
12,02
11.1¢4
10,36
Q.72
8,80
7.92
7.58
6.88
6,46
5.86
5.68
S.34
4,94
4,38
4,06
3,78
3.44
3.02
2.78
2.46
ech
2.08
1.90
l.66
1.28
«96
«66
0,00
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435
102,00

1‘031
2675
19,15008
« 69865

COMSERVATIVE
CONCENTRATION

IN PPH
0,00
.93
2.54
4,32
6,81
R.920
10,74
12.61
13.05
13038
13.65
14,20
14,62
13.40
12,41
11.65
10,80
10,05
9,42
B.53
7.63
7.35
6.67
6.26
5.68
551
S5.18
4,79
4,25
3,94
3.67
3,34
2.93
2.70
239
= 0 1 4
2.02
1.84
1.61
1.24
«93
64
0,00

MILES
CES

HNOURS
HQS.QG.

DISCHARGE
ADJUSTED
CONCFNTFEATION
IN PPR
N0
1e04
2«85
4, BS
Vs 3
Q.98
12.04
14,13
14,63
15.00
15.30
15.91
16.39
15.02
13.691
13,06
12.11
1l.26
10,56
9,56
8.61
8.?“
T.48
7.02
6.37
6,17
5«80
$.37
4,76
4,41
4,11
.74
3.28
3.02
2.67
2.‘3
2e26
2.06
1.80
1.39
l.06
o 72
N,20



CONOCOCHEAGUE CREENX
SEPTFMRFR 30 1949
SAMPL ING SITE NUMRER 4

NISTANCE FROM POINT OF INJECTION 12.35
QIVER NISCHARGEFE 102,00
RECNVERY RATIO OF TRACEK <928
TIMF T0O CENTROTD : 39.98
TIME VARTANCE 1R, 45431
COEFFICIENT OF SkEWw 72431
TIME SINCE ORSERVED CONSFRVATIVFE
INJECTION CONCENTRATION CONCENTPATION
IN HOURS IN PPH IN PPE
31.200 0,00 0,00
31,700 022 «24
32.200 «66 «71
32,700 1,42 1.53
33.200 2.40 2.59
33,700 4,42 4,76
34,200 S5.54 5.97
34,700 3,10 8.73
35,200 9.54 l1v.28
35,700 11.30 12.18
36,200 12,42 13.39
36,700 13.10 164,12
37.200 13.74 14,81
37.700 13.20 14,87
38,200 13,36 14,40
38,700 12.84 13,84
36,200 11.92 12.85
39,700 11,00 11,86
40,200 10,14 10,93
hn.700 9.26 9.98
41,200 8,46 9,12
41,700 T.9% R.56
42,200 T.46 8,04
42,700 7.00 T.56
43,200 6,50 7.01
43,700 5.92 6,38
44,200 S5.22 S.63
46,700 4,88 5.26
45,209 4,56 4,91
45,700 4,10 4,62
46,200 3.74 4,03
46,700 3.38 3.64
47,200 2.92 3215
47,700 2.58 2.78
4R,200 2.24 2.61
48,700 2.02 2.18
49,200 1.88 2.03
49,700 1.84 1.98
50,200 1,52 1.64
50,700 1.50 1.62
51.200 1.46 1.57
57.?00 .86 .93
52.700 «60 «65
$3,200 0,00 0,00
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MILES
CFS

HOURS
HRS.50.

DISCHARGE
AT.JUSTED
CONMCENTRATION
IN PPR
N.00
27
+«80
1.72
2.90
5.34
6,69
9.79
11.52
13.65
15,00
15.83
16.60
16,67
16,14
15.51
14,40
13.29
12.25
11.19
10,22
9.59
9.01
8,46
7.85
7.15
6031
5.90
551
4.95
4,52
4,08
3.53
3.12
2.71
2.46
2.27
2.22
1.84
1.81
1.76

1.45
1.06

o172
0.00



CONNCOCHFAGIHIE CRFEK
APRTIL 30e 1970
SAMPL ING SITE NUMBFR 1

DISTANCE FROM POINT OF INJECTION 2.75
RIVER DISCHARGE 1040.00
RECOVFRY RPATIO OF TRACER .959
TIMF TO CENTROID 1.49
TIME VARTANCE «03343
COFEFFICIENT OF SKkEW 2.61390
TIMF SINCE OBSERVED CONSERVATIVE
INJUECTION CONCENTRATION COMCENTRATION
IN HOURS IN PPB IN PPR

1.250 0,00 0,05

1.300 9,88 10,31

1.350 68,74 71‘71

1,400 83,98 87,61

1.450 S56.94 59,40

1.500 29.92 31.21

1.550 19,90 20,76

1,600 15,62 16.29

1.650 12.04 12.56

1.700 9.12 9.51

1.750 6.2“ i bosl

1.800 4,92 513

1.R50 .72 3.88

1.900 2.80 2.92

1.950 2.0 2.19

2,000 1.62 1.69

2.050 1.26 1.31

2.100 1.06 111

2.150 «90 «94

2.200 .82 +86

2.250 <66 «69

2,300 «56 <58

2.350 <48 eSS0

2,400 «36 «38

2.450 « 34 o35

2.500 .38 e%0

2.550 «30 «31

2.600 .28 «29

?2.650 «26 o 20

2.700 .22 .23

2.750 0,00 0,00
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MILES
CFS

HOURS
HRS ,S0,

DISCHARGE
ADJUSTED
COMCENTRAYION
IN PPR
0.09
10,31
71.71
87.61]
59.40
31.21
20,76
16,29
12.5¢
9.51
6.51
5.13
3.88
2.92
2.19
1.6
1.31
lel11
«94
«86
«69
«58
50
38
35
e%0
«31
29
27
e?3
N.00



CONOCOCHEAGUE CREEKX
APRIL 20e 1970
SaMPL ING SITE NUMBER 2

DISTANCE FROM POINT OF INJECTION S5.40
RIVFR DNISCHARGFE 1060.00
RECHVERY RATIO OF TRACER «906
TIMF TO CENTRCID 3.38
TIMF VARIANCE «12191
COFFFICIENT OF SKEW 1.22495
TIME SINCE ORSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS iN PPB IN PPR

2.800 uw,00 0,00

2.900 4,66 S.15

3,000 16,28 17.98

3,100 24 .96 27.56

3.200 24,78 27.37

3.300 19.30 21,31

3,400 15.72 17.36

3.500 12.64 13.96

3,600 9.94 10,98

3.700 T.52 8,42

3,800 5.80 6.41

3,900 4,32 4,77

4,000 3,40 3,75

4,100 2.60 2.87

4,200 1.96 2.16

4,300 1.36 1.50

4,400 1,08 1.19

4,500 «68 o175

4,600 «58 64

4,700 obb 49

4,800 .20 «22

4,900 e10 oll

5,000 0,00 ‘0,00

168

MILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED

CONCENTRATION

IN PPB
0,00
5.15
17.98

27.56

27.37

21.31
17.36
13.96
10.98
6041
477
3.75
2.87
2.16
1.50
1.19

«75
64
«49
«22
ol
0,00



CONOCOCHEAG'IE CKEEX
APRIL 304 1970
SAMPL NG SITE NUMBER 3

DISTANCFE FROM POINT OF INJUECTION BR. 35
RIVFR DISCHAKGE 1050,00
RFCOVFRY RATIO OF TRACER 0947
TI¥E TO CENTROID S.64
TIME VARTANCE e341164
COFFFICIENT OF SKEwW 1.12984
TIMF SINCE CBSERVED CONSEPVATIVE
INJECTION CONCENTRATION CONCENTRATI(N
IN HOURS IN PPR IN PPR

4,600 0,00 0.00

4,700 4,96 5,27

4,800 10,28 10,92

4,900 15.72 16,69

5,000 17.72 18.82

5.100 15.76 16,74

5.200 13,60 14,64

5.300 11.86 12,59

G.400 10,08 10,70

5,500 8.90 9,45

S5.600 7.80 R.28

5.700 6,54 6.55

5.800 S.72 6.07

5.900 4,78 5.08

6.000 4,32 4,59

«,100 3.66 3,89

6,200 3.00 3.19

5,300 2.€8 2.85

6,400 2.38 72.53

6,500 2.22 2.36

6,600 1.96 2.08

6,700 1.78 1.89

6,800 1.72 1.83

6£.900 1.56 1.66

7.000 1.36 lo44

7.100 1.92 1.08

7.200 .88 ohe 1

T<.300 «66 g

7.403 26 .8

7.500 0,00 0,00
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MILES
CES

HOURS
HRS.S0.

DISCHARGFE
AD_LSTED
CONCEANTGATICN
IN PPR
N0.00
5032
1102
16.85
19.00
1b.60
14.58
rasl2
10.R1
9.54
8,36
T.01
6.13
S.12
4,63
3.92
3.22
2.R7
2.55
7?38
2.10
1.91
1 .84
le67
145
1.09
«94
«7T1
«28
Nn.00



CONOGCOCHEAGUE CRFEK
APRIL 30s 197C
SAMPL ING STITE NUMBER &

DISTANCE FROM POINT CF INJUECTION 12.35
RIVEP DISCHARGE 1060.00
RECOVERY RATIO OF TRACER «862
TIME TO CENTROID 8.05
TIMF VAFTANCE «44ETY
COFFFICIENT OF SKEwW : 1.,32355
TIMF SINCE ORSERVED CONSEPVATIVE
INJECTION CONCENTRATICN CONCENTRATION
TN HOURS IN PPR IN PPR
56900 0,00 0.00
7.000 .12 16
7,100 o719 <92
7.200 3,93 4,56
7.300 8.43 9,78
7.400 10.29 11.54
7.500 11.77 13,65
Terl0 12.80 14,85
T.700 12.43 14,42
7.800 10,.5¢ 12.67
7.900 9.67 11,22
8,001 8.68 10,08
8.100 7.60 8.81
8.200 6,78 T.87
8,300 5.88 6.83
R,400C S5.14 5.96
8.500 44,55 5.28
8,600 4,08 4,73
R,700 3.54 4,10
8.800 3,01 3,49
A,90N 2.52 2.92
9,000 2,17 2.52 0
9.100 1.85 2.14
9,200 1.60 1.85
9.300 1.30 1.51
9.400 l1.18 1.36
3,500 1,03 1.20
9,600 .92 1.07
9.700 «78 «91
9.R00 .69 «80
[.,900 «59 «69
1¢,070 «50 «58
17.100 e 45 «52
10,200 e M &S
10.300 «33 38
10,400 27 «32
10.500 «C& 28
10,600 .20 24
10,700 .18 21
10,800 s 4D 17
10,900 « 08 «10
11.000 .06 «07
11.1.00 «04 «04

11,200 0.00 0.00

MILES
CFS

HOURS
HRS.SQe.

DISCHARGE
ADJUSTED
CONCENTRATICN
IN PPR
0.00
«15
<94
3.97
12.17
13.92
15,13
14,70
12.91
11.46
10.27
8.98
8.02
6.96
6.08
S.38
4,82
4,18
3.56
2.57
2.19
1,89
1.56
1.22
1.09
«93
«81
«70
«60
53
b6
«39
«22
«28
«l%
«2)
«18
«10
e07
04
0.00



CONOCOCHEAGUE CRFEK
APRIL 30
SAMPLING SITE

NUMBER S

NISTANCE FROM PUINT OF INJUECTION

RIVFR DISCHAPGE

RECOVERY RATIO OF TRACER

TIMF TO CENTROID
TIMF VFRPIANCE
COFFFICIENT NF SKEW

TIME SINCE
INJECTION

IN HOURS
Q,400
9,600
9,R00

10,000
10,200
10,400
10.600
19.800
11.000
11.200
11.400
11.600
11,8070
12,000
12.200
12,400
12.600
12.800
13,000
13,200
13,400
13.600
13.800
14,000
14,200
14,400
14,600
14,800
15,000
15.200

ORSERVED
CONCENTIRATION
IN PPR

0,00
1.43
4,13
6,64
Ts31
7.54
7.29
6,35
5.38
4,51
375
3.08
2.49
14595
163
1,30

«99

« 716

o5

&7

i 440

o34
«32
.?9
o 24
.24
.20
olé
.08
0,00

171

16.15
1070,.00

.821
lo.gh
« 92505
1.33345

CUNMSERVATIVE
CCNCENTRATION

IN PPR
0,00
l1.74
5.03
8.09
8.91
9,18
3.88
TeT6
6.55
S.50
4,57
3,75
3‘03
2.37
1.99
1.53
1.20

.92
«67
«57
J4R
«%]
39
«35
«29
29
o 24
.18
.10
0,00

MILFS
cFs

HOURS
HRS.SN.

DISCHARGE
ADJUSTED
COMCENTRATION
IN FPR
N.CH
1.79
5.18
8.32
9.1T
9.45
9.1¢
T.96
6,74
5.66
4,70
3.86
3.12
eG4
2.05
1.63
1.24
«95
« 69
«59
«S0
«43
Y
«36
30
39
o?q
el8
o1l
0N.00



CONOCOCHFEAGU'E CREFEK
APRILL 30¢ 1970
SAMP[ ING SITE NUMRER 6

DISTANCE FROM POINT OF INJECTION 21.05
RIVFR DISCHARGE 1080,00
RECOVERPY RATIN OF TRACER 176
TIMF TO CENTROID 15.57
TIME VARIANCE 1.80625
COEFFICIENT OF SKEW 1.19489
TIMF SINCF OBSERVED CONSERVATIVE
INJFCTION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PPR

17,300 0,00 0.0Q

13.500 «50 «65

13,700 1.26 1.62

13,900 2.23 2.87

14,100 3,28 4,22

14,3006 44,16 536

14,500 4,7° 6,16

14,700 S.l6 6,63

14.900 5,15 : 6.64

15.100 4,80 6.18

15,300 4,30 5.54

15,500 3.84 4,95

15,700 3,48 4,48

15.900 3,05 3.93

16,100 2.68 3,45

16,30¢C 2.37 3,06

16,500 2.04 2.63

16,700 1,82 235

16,900 1.56 2.01

17,100 1.32 l1.71

17.300 1.12 1.44

17.500 .98 1.26

17.700 .82 1.06

17.900 .68 .88

1R,100 59 e 76

18.300 e 46 «59

18.500 .39 51

18,700 «35 «45

18,200 <33 Y

19,100 32 o462

19,300 .28 3 4

19,500 .25 e 32

19,700 22 .29

19.900 .20 3 .26

20,100 X7 o222

20,300 .16 21

20,500 <o )33 o 16

20,700 .09 o1l

20,900 .08 .10

21.100 0.00 0.00

172

MILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0,00
«67
1.68
2.98
4,38
Se56
6,40
6.88
6.89
6.42
5.75
5.14
4,65
4,08
3.58
3.17
2.74
2.44
2.08
177
1.50
1.31
1.19
«92
«79
.62
«52
o7
bb
43
«38
«33
«30
« 27
«23
w 2]
«17
012
«10
0,00



CHATTAHNOCHFE RIVER
APRTIL 20e 1Q7])
SAMPL ING STTE NUMBER

1 AT GWINNETT

DISTANCE FROM POINT OF INJUECTION

RIVER DISCHARGE

RECOVERPY RATIO OF TR
TIMF TO CENTROID
TIvMF VARTANCE
COFFFICTENT OF SKEW

TIME SINCE OBSERVED

INJECTION CONCENTRATION

IN HOURS IN PPR
4,000 0,00
4,200 .91/
4,400 3.98
4,600 9,21
4,800 11,46
5.000 10,23
5.200 7.23
5.400 4,64
5.600 2.86
5.800 1.75
~,000 .88
6,200 «54
6,400 4
6.600 .28
«,BCO 22
7.000 .18
70200 016
7,400 o146
7.600 «13
7.800 o1l
8,000 .08
k5,200 .07
8,400 .05
R.H00 .03
R,800 .01

9.000

ACER

0,00

CO. PUMPING STAT,

9.95%
4210.00

« 698
5.05
«31470
2.1304LR

COMSERVATIVE
CONCENT=ATION
IN PPQ]
0.00
1.39
S.70
13.20
16,43
14,66
10,36
6.64
4,09
2350
1.26
4
«52
Y]

e 32
e25
«23
«20
.18
P T
ol
«10
N7
" .05
« 01
0,C0

MILES
CFS

HOURS
HRS.SAQ.

DISCHARGE
ADJUSTED
COMCENTRATION
IN PPS
N.00
1«39
5.70
13.20
16.43
14,66
10.36
6.64
4,09
2.50
l1.26
e 77
52
40
«32
25
«23
20
«1R
o 16
. 4
«10
.07
.05
«01
0.00



CHATTAHOOCHFE RIVER
APRIL 20« 1971
SAMP| IARG SITE NUMBER 2 AT NORCROSS GAGF

DISTANCE FROM POINT OF INJECTION 17.33 MILES
RIVER DISCHARGE 6340.00 CFS
RPECOVERY RATIO OF TRACER 1.054
TIMF TO CENTROID 8.89 HOURS
TIMF VARTIANCE 2.91400 HRS.SQ,
COFFFICTENT OF SKEW 2.20230
DISCHARGE
TIMF SINCE OBSERVED COMSERVATIVE ADJUSTED
INJECTION CONCENTRATION CONCENTRATION COMCENTRATION
IN HOURS IN PPR IN PPR IN PPR
7.000 0.00 0.00 0,00
7.333 1,41 l1.36 1.76
7.667 S.67 5.38 7.09
2,000 8.41 7.98 10.52
8,333 7.48 7410 9.36
B.667 4,89 4,66 6.12
9,000 2.664 2.50 3.30
9,333 V.25 1.19 1.57
9,667 .67 .66 .84
10,000 .45 .43 «S7
10,333 40 «38 50
10,667 .39 -7 .48
11,000 .38 «36 «48
11.333 .38 .36 47
11.667 . .36 .36 .45
12,000 35 .34 e
12.333 35 +33 44
12.667 .34 32 43
13.000 35 «33 obb
13,333 .35 .33 e%3
13.667 «33 32 «42
14,000 .30 .29 : .38
14,333 «26 o 24 32
14,667 .22 21 .27
15,000 19 .18 .23
15,333 .15 ol¢ .19
15,667 ell .11 «l4
16.000 .08 .08 .10
16.333 .o‘ OOk .OS

16.667 0,00 0,00 0,00



CHATTAKNOCHEE RIVER
APRTIL 204 1971
SAMPL TNG SITE NUMBER 3 AT DEKALR CO. INTAKES

DISTANCE FROM POINT OF INJECTION 22.66
RIVFR DISCHARGE 6170,00
PECOVFERY RATIO OF TRACER « 966
TIVE TO CeENTROID 10.74
TIMF VARTANCE LT4618
COEFFICIENT OF SKEW 1.24470
TIMF SINCE CBSERVED CONSERVATIVE
INJFCTION CONCENTRATION COMCENTRATION
IN HOURS IN PPR IN PPY

9,000 0,00 ¢C.00

9,200 il7 N 18

9.400 «84 «87

9.600 2.31 2.39

Q,800 4,02 4,16

10,000 6,16 6e37

19,200 Te1S Te40

10,400 7.29 ] 7.55

1C¢,.600 6.56 : 6.79

10,800 5.68 . 5.88

11,900 4,68 4,84

11,2100 3.53 3.65

11,430 2.50 259

11.600 1.69 1.75

11.800 1.36 1,41

12,000 1.12 l1.16

12.29%0 «89 «92

12,400 o717 <719

12.600 «66 «68

12.800 I £ «59

13,000 51 «53

11.200 0‘5 o"'6

13,400 36 o3P

13,600 «29 «30

13,6800 e21 22

14,000 o 14 o 14

14,200 «07 : «07

14,400 0,00 0,00

-
~J
(72l

MILES
CFS

HOURS
HRS ,SG.

NISCHARGE
ADJUSTED
COMCENTRATION
IN PPH
.00
s23
) 52181
3.07
Se34
8.18
9.49
9.69
8.71
7.54
6.21
4 .69
3% 32
2%2S
1.80
1.49
1.19
1.02
«RB7
e 16
o 67
« 59
« %48
« 38
«28
«18
«09
0,00



CHATTAROOCHFE RIVER
APFIL 720e 1971
SAMPL ING SITE NUMBFR 4 AT ROSWFLL ROAD

DISTANCE FQOM POINT OF INJECTION 30.81 MILES

RIVER DISCHARGE 6000,00 CFS

RECOVFRY RPATIO OF TRACFR 1.072

TI#E TO CENTROID 15.34 HOURS

TIMF VARTANMCE 1.76511 HRS,.SQ.

COFFFICIENT OF SKfW L +35182

NISCHARGE

TIMF SINCE OBSERVED CONSERVATT yE ADJUSTEN

INJFCTION COMCENTRATION CONCENTRAT ICH COMCENTRATION

1t HOURS IN PPR IN PPR IN PPB
13,000 0.00 0.00 0.00
13,200 S| «38 «&7
13,400 «84 «78 «98
13,600 1.60 1.49 1.86
13,800 2.62 2.46 3.05
14,000 Fel13 3.48 4,34
14,200 4,56 4,25 Se30
14,400 S.30 40,94 6.17
14,600 S.67 5.29 Heb60
14,800 S.77 5e38 6.71
15,00¢C 5.43 5.06 6,31
15,200 4,72 4,40 5.49
15,400 4,11 3,83 4,78
15,600 3.57 3.33 4,15
15,800 3.02 2.82 351
16,000 2.58 2.40 3.00
16,200 7 2.0c 2.52
16,40¢ 1.81 1.69 2.10
16.600 1.50 1,40 1.76
16,800 1.27 1.19 1.48
17.000 1,06 «99 1.23
17,200 .89 «83 1.03
17,400 « 715 «70 .88
17.600 «63 «59 «73
17.R00 o ST «53 «66
18.000 47 Y DS
18,200 .43 040 «50
18,400 AN L 8 e 35 «43
1R, 600 «35 «33 . eé1l
18,800 e 34 e 32 39
19,000 =31 «29 «36
19,200 A o 26 : «32
19,400 L & «25 «31
19,500 D o iy «29
19,R00 22 : «20 « 25
20,000 .19 all 22
20,200 15 olé <18
20,400 «12 ol o146
20,600 .09 .09 oll
20,R00 .06 .05 «07
21.000 .02 .02 .03

21,200 0.00 0.00 0,06

170



CHATTAHOOCHEE RIVER
APRTIL 20+ 1971
SaMPL ING STTE NUMBRER S5 AT MORGAN FALLS DAM

DISTANCE FROM POINT CF INJECTION 35,48
RIVER DISCHARGE . 3800.00
RECOVERY RATIO OF TRACER o742
TIME TO CENTROID 21.04
TIMF VARTANCE 4.11062
COFFFICIENT OF SKEW 1,19147
TIMF SINCE OBSERVED CONSFRVATIVE
INJECTION COMCEMTRATION COMCENTRATION
IN HOURS IN PPHR IN PPR

17.667 0,00 0,00

18,000 e 46 62

18,333 1.17 1eST

18,667 1.90 2.56

19,000 2.67 3.60

19,333 3.48 4,69

19,667 4,26 S.74

20,000 4,31 5.80

20,333 3.95 5.33

20.667 3,45 4,65

21,000 2.86 3.86

21,333 2,44 3.28

2l.667 2.06 W

22.000 1.72 2.32

22.333 l1.46 1.96

22.667 1.24 1.67

23,000 1,05 1,42

23.333 .89 1.19

23.667 « 15 1.01

24.,00C 62 «83

24,333 «55 o T4

264,667 «50 «67

25,000 <48 64

25.333 E «46 62

25.667 «43 .58

2,000 37 «4S

26.333 «32 «%43

26,667 . .28 «37

27,000 o264 «33

27.333 ; .19 26

27T.667 e15 .21

2R,000 oll .15

28,333 «06 .08

PR.667 .02 .02

29,000 0,00 0.00
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MILES
CFS

HOURS
HRS .50,

NISCHARGE
pD.IUSTED
COMCEMTRATION
IN PPR
N.00
049
1.24
2.02
2.84
Bl 1
4,54
4,59
4,21
3.67
3.05
2.%0
2.19
1.84
1.55
1.32
1.12
94
«B0
e 66
«58
.53
51
«49
«46
«39
e 34
«30
«26
21
016
o112
«06
+ 02
n,00



CHATTAHOOCHFE RIVER
APRIL 20 1971 . »
SAMPL ING SITE NUMRER 6 aT CORB CO. INTAXES

NISTANMCE FROM POINT OF INJECTION 37.62 MILES

RIVER NISCHARGFE 3R00,00 CFS

RECNVEFY RATIO OF TRACER +B36

TIME TO CENTROID 23.05 HOURS

TIME VARIANCE 6.59509 HRS.SQe.

COFFFICIENT OF SKEW 1.17120

DISCHARGE

TIMF SINCE O0S]SERVED |, CONSERVATIVE ADJUSTEC

INJECTION CONCENTRATION CONCENTRATION COMCENTRAYION

IN HOURS IN PPR IN PPR IN PPB
19,000 0,00 0.00 0.00
19,500 .76 <91 § 72
20,000 1.59 1.91 1.51
20,500 2.71 3.24 2.56
21.000 3,67 4,39 3,47
21,500 3.88 4,64 3.67
22.000 3.61 4,32 3,41
2?2.500 3.04 3.64 2.88
23.000 2.48 . 2696 2.34
23.500 1,94 2,32 1.84
24,000 1.55 1.86 1e47
24,500 1,27 1.52 1.20
25,000 1.12 1.34 1.06
25,500 e 97 l1.16 .92
26,000 «85 1.02 «81
26,500 e 76 «91 «72
27.000 «63 «75 «60
27.500 DD «65 «52
28,000 «43 52 S\
28.500 «37 ; b 35
29,000 « 34 obl : «32
29.500 «30 «36 : «28
30,000 27 «32 25
30,500 o277 «27 .21
31,000 «18 21 «17
31.500 o {4 «l4 3 ell
32,000 PR N <06 «07
32.500 .02 .02 «02
33,000 0,00 0.00 0.00



CHATTAHRNOCHEE RIVER
AFRPI{. 20y 1971 ?
SAMPIING SITE NUMBZR 7 AT ATLANTA WATEFR wORKS

NISTANCE FROM POINT OF INUJECTION 4T7.60 MILFS

RIVER DISCHARGE 3R00N0.00 CFS

RECNVFERY RATIO OF TRACER «929

TIME TO CENTROID 30.18 HOURS

TIMF VARIANCEF 9,75535 HRS.SN.

COFEFFICIENT OF SKEW 1.17748

DISCHRARGFE

TIMF SINCE ORSERVED CONSERVATIVE ADJUSTED

INJECTION COMCENTRATION COMCENTRATION COMOENTRATION

IN =OURS IN PFR IN PPR IN PPH
24,667 0,00 0.00 N.00
25,000 «13 o146 o1l
25,333 ocl «22 o 1T
25.667 o433 obh « 36
26,000 «90 « Q¢ JT5
2h,333 Y37 1,47 Yol il
2h.667 1,81 _ 1.95 1.54
27.000 2.24 2e42 1.91
27,333 2.67 2.87 2.27
27 .667 3,01 3.24 2.56
23,000 3.1) 3.34 2.64
2R.,333 3.14 3.38 2.67
2R.667 3.16 3.41 2.69
29,000 3.16 3,40 2469
29,333 3.09 3.32 2.62
29,667 2.%3 3515 2.49
30,000 2.,7¢ 2.92 2.31
30,333 2447 2,65 2.10
2N K67 2.,2C 237 1.87
31,000 1.94 2.09 1.65
31.333 1,70 1.83 lebs
31.667 - 1,47 1.58 1.25
32,000 } TR 1,34 1.¢06
32.333 Y07 ' TS Yl
32.667 : «90 96 a6
33.000 ‘ 76 <825 T S
33,333 «66 o71 96
33.667 «58 62 49
34,000 .52 e 56 «45
34,333 s D0 53 042
34,667 46 «50 : "« 39
35,000 b4 - o47 37
355333 4?2 « 45 « 36
35,667 «%0 k2 e 34
36,000 <38 S | «32
36,333 37 e 40 «31
36.667 « 36 «39 «30
37.000 36 « 35 ; «30
37.333 35 38 «30
37.667 36 e 37 «29
33,000 35 «38 «20

[



CHATTAHOOCHEE RIVER

DISCHAFGE
TIME SINCE ORBRSERVED CONSERVATIVE ADJUSTED
INJUECTINN COMCENTRATION CONMCENTRATION COMCENTRATION
3P ,333 o35 «38 «30
3R,.667 35 «37 <29
39,000 «35 «38 e 30
39,333 «31 e 34 _ «27
39.667 .23 « 25 «20
40,000 o116 «17 ol &
40,333 .09 «10 .08
40,667 .03 «03 «03
41,000 0,00 0,00 0.C?2

180



CHATTAKOOCHFE RIVER
MAY 4o 1971
SAMPLING SITF NUMBFR 1 AT STATE ROUTE 139

DISTANCE FROM POINT OF INJUFCTIOM 6.52
RIVER DISCHARGE 4950,00
RECNVERY RATIN OF TRACER .8R3
TIME TO CENTROID 2.81
TIMF VARIAMCE .16961
COEFFICIENT CF SKEwW 1.97569
TIMF SINCE OBSERVED CONSERVATIVE
INJECTION COMCENTRATION COMCENTPATION
IN HOURS IN PPR IN PFR

2.200 0.00 .00

2.300 3.89 4,61

2,400 9,68 10,97

2.500 15,38 17943

2.600 15.78 17.87

2.700 14,41 16,32

2.800 11.55 13,09

2.900 9,08 10,29

3.000 6.95 T 87

.3,100 5.33 6,04

3,200 4,22 4,79

3,300 3.12 : 3,54

3,400 2.28 ?2.59

3,500 1.53 l1e74

3.600 1.06 1.20

3,700 .79 .90

3.800 54 62

3,900 +38 o433

4,000 33 37

4,100 s «30 .34

4,200 ‘e .29 .33

4,300 .29 33

4,400 ¥ .27 31

4,500 @ °° o L e e .28

4,600 .22 24

4,700 : .20 23

4,800 .18 .21

4,900 .15 o

5,000 12 e13

5,100 _ .08 .09

5.200 .03 .03

53.300 0,00° 0.09

181

MILES
CFS

HOURS
HRS .SGe.

NDISCHAPGE
ADJUSTED
TOMCFANTRATION
1N PPRB
C.00
4,641
10.97
17.43
1T 87
16,32
13.09
10.29
7.87
6.04
4,79
3.54
?2.59
l1e74
1.20
«90
62
43
37
e 34
«33
¢33
e31
«28
elh
«23
o21
el7
«13
+09
.°3
0.0C



CHATTA+ OOCHEE RIVER
mMAY &9 1971
SAMPLING SITE NUMBER 2 AT STATF ROUTE 92

DISTANCE FROM POINT OF INUECTION 18.68
PIVFR NDISCHARGE 49%50.00
RECNVERY RATIO OF TRACER .998
TIME TO CENTROID 10.01
TIMF VARITANCE 1.27690
COEFFICIENT OF SKkEW 1.75281
TIMF SINCE OBSERVED CONSERVATIV?
INJECTION CONCENTRATION COMCENTRATION
IN HOURS IN PPH IN PPRB

R.,100 0,00 .00

8,300 «28 e28

8.500 «69 «69

a,700 1.59 1.60

H,900 3.29 3.30

9.100 4,98 4,99

9,300 6.23 6.25

9.500 7.01 : T.03

9,700 6,97 5.99

9.900 6,21 6,22

10,100 S.30 S.32

10,300 4,27 4,28

10,500 3,23 3.264

10,730 2.35 2e36

10,900 1,65 1.65

11,160 1.25 1.25

11.3C0 e 94 94

11,500 oTé Tl

11,700 e56 «56

11,900 Y 047

12,100 040 o40

12,300 ¢35 \ ¢35

12.500 «30 «30

12.700 27 «27

12,900 27 o227

12,100 o 27 v

13,300 «25 «25

12,500 «25 25

13,700 «23 «23

13.900 22 22

14,100 21 ; e21

14,300 .18 <18

14,500 o113 «13

14,700 «09 «09

14,900 0.00 0,00
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MILES
CFS

HOURS
HRS,S0.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0.00
.28
69
l.60
3.30
4,99
€.25
7.03
6,99
Se.22
5632
4,28
3.264
2.36
1.65
1.25
.9‘

o Th
«56
.‘7
0«40
35
«30
o27
«27
«27
«25
25
«23
«22
21
«18
«13
«09
0,00



CHATTARDOCHKEE RIVER
MAY 4o 1971
SAMPLING SITE NUMBER 3 AT STATE ROUTE 16

NISTANMCE FRPOM POINT OF INUECTION 40,62 MILES

RIVER DISCHARGE 4950,00 CFS

QECOVERY RATIC OF TRACER <977

TIMF TO CENTROID 22.87 HOURS

TIMF VARIANCE 236552 HRS, Q.

COFFFICIENT OF SKEW 1.03024

L ISCHARGE

TIMmMF SINCE OBSERVED COMSFRVATIVE ADJUSTED

INJUECTION CONCENTRATION COMNCFEFMNTPATION COMNCERTRATION

IN HOURS IN PPB IN PPR 11 PPR
18,500 0,00 .00 ; Je00
18,700 o 1 P 1 | okl
18,900 P | ¢ ‘ . / & 18l
19,100 «20 «20 .20
19,300 24 e2S 2D
19,500 29 39 030
16,720 « 36 35 « 35
19,900 «33 e 34 .34
2n,100 Y4 «%3 s 3
20,300 «58 «59 «59
20,500 e 79 .81 «R1
20,700 1.C7 1.09 199
20.500 1,47 1550 1.50
21.100 2.00 2.05 2.05
21.390 2.48 2.54 2.54
21,500 2.95 3,02 3.02
21.700 225 3.33 3,33
21.900 L T A 3.66 3.66
22.100 3,79 .88 3.88
22,300 3,78 3.87 3.87
22.500 3,56 3,64 3.64
22,700 3.29 J.36 3.36
272.900 2o 3.01 IO
23.1¢0 2.562 2.69 . ?.69
23.,3C0 2.3¢ : 2.40 2440
23.5¢C0 2.09 2.14 &4
23,700 3 1.85 1.89 x 1.389
23.900 1.59 1.63 1.63
24,109 1,38 le4l le41
24,2005 05 1,20 1.23 i 1.23
?‘0.‘30’) 1.01 lo'~13 1003
26,720 .86 +86 . «86
24,900 . o712 o T4 e Th
25,100 «59 69 «60
25,300 51 .52 e De
2%.500 45 b7 b7
25,700 bl J42 0?2
25,900 s 37 « 38 : « 38
26,100 «36 o 31 e 37
276,300 e 36 g 1T 5 37
26.500 e 36 «36h « 36
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CHATTAHOOCKHEE RIVER

NISCHARGE

TIME SINCFE ORSERVED CONSERVATIVE ADJUSTED

INJFCTION CONCENTRATION CONCENTRATINN COMCENTRATION
26,700 37 «38 «38
26.900 «38 .38 « 38
27.100 +38 «38 «38
27.300 e 34 e 35 «35
27.500 «30 e31 «31
27.700 .29 «30 «30
27.930 «27 27 P
28,100 24 .aq 24
28,300 .21 . 21
28,500 .19 «19 «19
28.700 «16 «16 o 16
28.900 «15 15 «15
29,100 o112 13 R
29,300 +.08 .08 .08
29.500 .06 .06 .06

29,700 0,00 ; 0,00 0.00



CHATTAKNDOCHFE RIVER
MAY Lo 1971
SaMP| ING SITE NUMBER 4 AT U.Se. 27s FRANX{ INs GA.

DISTANCE FROM POINT OF INJUECTION 65.01 MILES

RIVER DISCHARGE 4950,00 CFS

RECOVERY RATIO OF TRACER .981

TIMF TO CENTROID 39,21 HOURS

TIMF VARITAMCE 7.,23272 HRS,SO.

COFFFICIENT OF SKEW 60304

NISCHARGE

TIMF SINCE ORSERVED CONSFRVATIVE ADJUSTED

INUECTION CONCENTRATION CONCENTRATION COMCEMNTRATION

IN HOURS IN PPR TN PPR IN PPR
33.333 0,00 C.00 i 0.00
33,667 P | + 10 11
34,000 .22 o 03 P
34,333 +31 «31 o 31
34,667 «38 39 « 39
35,000 o4 3 lb A
35.333 54 «55 55
35,667 «66 +68 <68
36,000 .92 +93 93
36,333 1,34 1.36 1.36
36,667 1.76 1479 179
37.000 1.87 1.90 1.90
37:333 1.91 1.94 1.94
37.667 1.93 197 1.67
38,000 2.02 2.06 2.06
38,333 2,16 2.20 220
38,667 2.05 2.09 2,09
39.000 1.87 1.9¢C 1.90
39.333 1.63 1.66 1.66
39,667 1,49 @R | 1.51
40,000 1,34 1.37 1o 3T
40,333 1.23 1.26 1.26
40.667 1,13 1.15 1.15
41,000 1.02 : 1.04 1.04
41,333 «89 «91 «91
41,667 +85 «86 «R6
42,000 e 15 o 16 o 16
42,333 «68 «69 .69
42,667 «59 «61 61
43,000 T «58 «58
43,333 «56 D o
43,667 .45 : ) )
44,000 o6l o4 S|
44,333 eI .38 «38
44 K67 « 34 e 34 e 34
45,000 « 34 35 «35
45,333 «30 31 «31
45,667 « 26 .26 .26
46,000 22 «23 2
46,333 .16 .16 « 16
46,667 «13 0k S «13
47,000 « 06 .06 «06
47,333 0.00 .00 C.00
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SALT CKEEK RIVER
SFPTFMRER 6e 1972
SAMP| ING SITE NUMBER 1 AT HwkY 77 NEAR LINCOLNe NE.

DISTANCE FROM POINT OF INJUECTION 5,75
RIVER DISCHARGE 87.00
RECOVERY RATIN OF TRACER .821
TIME TO CENTROID B.15
TIME VARIAMCE 1.59542
COEFFICIENT OF SKEW ?2.69925
TIMF SINCE OBSERVED CCNSERVATIVE
INJECTTION CONCENTRATION CUHCENTRATION
IN HOURS IN PPB IN PPR
6,500 0.00 0.00
£,750 1.06 1.29
7.000 32,47 39,54
7.25¢C 41,30 S0.30
7.500 50,93 62,01
7.750 52.69 64,16
R,000 44,75 54,49
#,250 28,90 35.19
8.500 19,96 24.33
8.750 13,50 16,43
9.000 9,49 11.55
9.250 T6,84 Re33
Q.00 Se.41 6.59
9,750 4,14 5.04
19,000 326 3.96
10.250 2.59 3.16
10.500 2.23 2el2
10,750 1.92 2e34
11.000 1.64 2,00
11.250 1.61 1.96
11.500 1,42 - Yeild
11.750 1.23 1.50
12.000 ! 1,06 1.29
12.250 «97 1.18
12.500 «90 1.10
12.750 .82 1.00
13,000 .78 «95
13.250 « 10 -85
13.500 64 .78
13,750 «59 P
14,000 56 «65
14,250 .49 «59
14,500 A YA
14,750 +39 48
15.000 34 b2
15,250 .28 e 34
15,500 s21 «25
15,750 »19 «23
16,000 ol o17
16.250 .06 .08

16.500 0,00 0.00

MILFS
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCEFNTRATION

IN PPB
0,00
1.29
39.54
50,30
62.01
64,16
54,49
35.19
24.33
16.43
11.55
8.33
6.59
S5.064
3.96
3.16
2012
?e34
2.00
1.96
1.72
1.50
1.29
1.1R
1.10
1.00
<95
«85
«78

o 72
«65
«59
<54
«48
042
.34
«25
«23
017
.08
0.00



SALT CREEK RIVER
SEPTEMRER 64 1972
SAMPL IN3 STTE NUMBER ? BELOW STEVENS CREFKs WAVERLY

NDISTANCE FROM POINT OF INUECTION 9651 MILFS

RIVER DISCHARGE 93.30 CFS

RECOVERY RATIO OF TRACER .836

TIMF TO CENTROID 13.45 HOURS

TIMF VARTIANCE 3.11658 HRS,SQ.

COEFFICIENT OF SKEW 2.15062

DISCHARGE

TIMF SINCF ORSERVED CONSERVATIVE ADJUSTED

INJECTION COMCENTRATION CONCENTRATION CONCFMNTRATION

IN HOURS IN PPY IN PPR it PPR
10,500 C.CO 0,00 n,Nn
11.000 «90 1.08 1.16
11,500 6.97 8.33 8.93
12.000 23.75 28,40 30445
12.500 33.06 39.52 42438
13,000 32,67 \ 39,06 41,86
13.500 19,80 23.67 25439
14,000 12.90 15.43 16.54
14,500 7.52 8.39 9,64
15.000 4,34 5.18 Se96
15.500 3.37 4.03 4432
16,000 2.50 2.98 3.20
16.500 2.11 2.53 271
17.000 1.77 2.11 Z2e2T
17,500 1.48 1.77 1.90
1R, 000 1.37 1.64 1.75
18.500 l.14 1.36 1.46
16.000 1,01 1.21 1.29
19,500 « 79 95 1.02
20,000 e 66 79 « 85
20.500 «56 «67 o712
21,000 «46 «55 «5R
21.500 «38 45 49
22.000 «28 «33 36
22.500 «16 «19 21
23.000 .03 .04 «04

23.500 0,00 0.00 0.00



SALT CREEK RIVER
SEPTEMRFR 6. 1972
SAMPL ING SITE NUMBFR 3 NEAR GRFENWOOD

DISTANCE FROM POINT OF INUECTION 19,46 MILFES

RIVFR DISCHAKGE 106.00 CFS

RECOVERY RATIO OF TRACER «654

TIMFE TO CENTROID 27.01 HOURS

TIMF VARIANCF 8.09703 HKRS,.SQ.

COEFFICIENT OF SKEW 1.61893

DISCHARGE

TIMF SINCF ORSERVED CONSERVATIVE ADJUSTED

INJUECTION COMCENTRATION CONCENTRATION CONCENTRATION

IN HOURS IN PPR IN PPB IN PPB
22.500 0.00 0,00 0.00
23.000 «58 .88 1,07
23.500 2.15 3.29 4,01
24.000 S.02 T.67 9.34
264 .500 10,14 15.50 18,88
25.000 14,00 2l.4i 26.908
25.500 13.86 21.20 / 25.83
26.000 11.30 17.27 / 21.04
26.500 9,19 14,05 ; 17.12
27.000 T7.58 11,60 ; 14,13
27.500 6,30 9,64 1l1e74
2R.,000 4,90 7.50 .14
28.500 3.83 5.86 T.14
235,000 3.14 4,19 S.84
29.500 2.60 3.98 4,84
30.000 2.32 ; 3655 4,37
30.500 1.85 2.83 3.644
31.000 1,48 2.26 2.76
31.500 1.18 3 1.81 2.2}
32.000 1.04 1.59 1.94
32.500 « 94 : l.46 1.76
33.000 «90 1.37 1.67
33,500 .88 1.35 1.64
3a,000 YTl 13127 1,43
34,500 o T4 1.13 1.37
35,000 «60 92 1e12
35.500 «58 «89 1.09
36,000 « 54 «83 1.01
36,500 46 E W70 «85
37.000 «39 «60 « 713
37.500 «29 Y «S4
3R,000 .24 «37 e45
3R,500 .18 «28 e 34
39,000 s .20 o 24
39,500 0.00 0,00 0.00
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SALT CREEK RIVER
SEPTEMRER €. 44972
SAMP| ING SITE NUMBER 4 AT HwWY A3 AT ASHL AND

DISTANCE FROM POINT 0OF INJUECTION 27 .69
RIVFR DISCHARGE 107,00
RECNHAVERY RATIO 77 TRACER «573
TIMF TO CENTROTD 39,95
TIMF VARTANCE 19,.76762
COEFFICIENT OF SKkEW 1.65989
TIME SINCE 0OBSERVED CONSFRVATIVFE
INJECTION COMCENTRATION CONCEMTRATICON
IN HOURS IN PPR IN PPR

34,000 0,00 0,00

34,500 le.11 1.94

35,000 2.16 3.77

35,500 3,43 5.99

36,000 5.50 - 9,60

3£.500 7.50 13,10

37.000 7.99 13.96

37.500 8.10 14,14

3R,00N T.84 13,69

38,500 7.10 12.39

39,000 5.82 10.16

39,500 4,69 8.19

40,000 4,064 7.06

40,590 3.50 6,12

41,000 2,98 5.21

41,500 2.14° 3.74

42,000 1,87 3,27

42,500 Ya Eo™ 3,06

43,000 1.58 2.15

43,500 1,49 2.60

464,000 1.20 2.10

44,500 153 1.94

45,000 .98 1.72

45,500 .98 Y10

46,000 92 l1.61

46,500 .80 1.40

47,000 .67 117

47,500 «66 1o 1S

4P ,000 .66 1:15

4R,.500 64 |

49,000 «58 1.02

49,500 Y «95

50,000 «50 .88

S0.500 +48 .84

51.000 A 17

51.500 b2 i3

52.000 42 o T4

52.500 «40 e 10

53.000 .38 .66

$3.500 «34 «60

$4.000 «30 53

MIEES
GES

HOURS
HRS.S0.

DISCHARGE
ADJUSTED
CONCFNTRATION
IN PPR
0.00
2439
4,64
T 3%
11.86
16.12
17.17
17,36
16.64
15,24
l?.aq
10.07
8.68
TieD53
6.41
4,51
4,02
3.76
3.39
3.20
2.58
2439
2.11
2.10
1.98
ls7e
leb6
laal
1.41
1.37
1.?‘5
! 905 g
1.08
1.03
.95
.89
«91
B6
«81
T4
«65



SALT CREEK RIVER

NDISCHARGE
TIME SINCE OBSERVED CONSERVATIVE ADJUSTED
INJECTION CONCENTRATION CONCEMNTRATION CONCENTRATION
54,500 o4 W42 eH e
55,000 24 W42 52
55.500 «22 +38 046
56,000 .22 «39 e 48
56.500 17 «29 36
57.000 e 16 .28 .34
57.500 .13 22 «27
58,000 07 13 «15
58.500 .02 « 04 « 05

59,000 0.00 0.00 v 0.00

1an



SALTY CREEK RIVER
SEPTEMRFR &o 1972
SaAMO| IMG STTE NUMBFR S5 AT MNOUTH

NISTANCE FROM POINT OF INJECTION 32.20
RIVFR DISCHARGE 144,00
RECOVF®Y RATIO OF TRACER .508
TIME TO CENTROID S 1053
TIMF VARTAMCE 23.73166
COEFFICIENT OF SKEW B7524
TIMF SINCE ORSERVED CONSFRVAYIVF
INUFCTION CONCENTRATION CONCENTRPATION
IN KNOUBS IN PPB IN PPR
43,000 0,00 0,00
43,500 .22 b4
44,000 040 <719
44,500 «50 +98
45,009 .93 1.83
45,500 1.33 2.61
46,000 1.88 3.70
46,500 2.57 S.05
47,000 3.18 6,26
47,500 3.69 T.25
4R,000 3.83 7.54
4R,500 3.80 T.47
49,000 ) 3.56 7.00
49,500 3,42 6.72
50,000 3.07 6,04
50.500 2.58 S.07
51,000 . 2.29 4,50
51,500 1.96 3.8¢
652.000 1.84 3.62
57.500 1.70 3.36
53,000 1,60 3.15
53.500 1.48 2.9}
54,000 1.38 2.71
S4,500 1.24 el
56,000 1.10 2.17
655,500 «97 ‘ 1.90
56.000 <84 1.65
S€6.500 «90 1.76
57.000 .87 1.72
57.500 «B7 1.72
SR.000 .88 1.73
S&,.500 e 18 1.54
59,000 « 79 1.56
£0.500 e 18 .53
60,000 «13 i 1,43
60,500 P 1.48
61.000 o T4 1.45
61.500 +68 1.34
6$2.000 «60 1.18
62,500 «58 1.13
63.006C 46 «90
63,500 «39 S
64,000 .35 «69
64,500 «23 «46
65.000 .16 a3
65,500 .09 17
66,000 .03 .06
€6,.500 0.00 0.00

10

MILFS
CFS

HOURS
HRS SO,

DISCHARPGE
ADJUSTED
COMNCFNTRATION
1IN PPR
N.00
a3
1.30
l1.61
3.02
44732
hel2
H.Bb
1037
12.01
12,48
12537
11.59
11.12
10,00
R.39
Tet5
e 36
5.99
S.52
Sel)
4,R2
4,48
4,064
3.59
3.15
e 73
2092
2.84
2eH4
2.87
2+55
2458
7253
2e37
245
2040
2.21
1.95
1.48
1.48
128
l.]%
« 16
52
«29
.lo
0.00



DIFFICULT RUM
JUNF 21+ 1968
SAMPLING SITE NUMBFR 1

DISTANCE FROM FOINT OF INJECTION o40 MILES

RIVFR DISCHAPRGE 33.60 CFS

RECOVERY RATIO OF TRACER 1.027

TIME TO CENTROID le44 HOURS .

TIMF VARIANCE .13700 HRS.SQ.

COEFFICIENT OF SKEW 1.83968

DISCHARGFE

TIMF SINCE ORSERVED CONSERVATIVE ADJUSTED

INJFECTION CONCENTRATION COMCENTRATJION CONCENTRATION .,

IN HOURS IN PPB IN PPR IN PPB :

.800 0,00 0,00 0.00
900N .92 «90 .90

1.000 3.82 3,72 3.72
1.100 8.80 8.57 8.57
1.200 11,81 11.50 11.50
1,300 10,21 9,95 9.95
1,400 B.47 8.25 B.25
1.500 6.99 6.81 6.81
1.600 5.53 5.38 5,38
1.700 4,02 3.92 3.92
1.,B00 2.90 2.82 2.82
1,900 2.10 2.05 2.05
2.000 1.52 1.48 1.48
2.100 1,01 .98 e e
2.200 .71 69 69
2.300 54 «53 53
2,400 41 40 040
2.500 .33 : 032 032
2.600 .24 23 .23
2.700 .19 .18 .18
2.800 17 17 .17
2.900 .15 .15 : .15
3,000 .12 .12 Sl
3.100 .09 .09 .09
3.290 .08 .08 .08
3.300 .06 .06 «06
3,400 .06 .06 .06
3.500 .05 « 05 « 05
3.600 .04 .04 .04
3,700 .02 .02 .02
3,800 .02 .02 .02
3,900 .00 .00 .00
4,000 0,00 0,00 0.00



DIFFICULT RUN
JUNF 21s 1968
SAMP| ING SITE NUMBEFR 2

NISTANCFE FROM POINT OF INJUECTION 1.35
RIVFP DISCHARGE 35.00
RECOVERY RATIO OF TRACER 972
TIMFE T0O CENTROID 3.99
TIMF VARIANCE e 2hk9€4
COEFFICIENT OF SKEW .T46BS
TIMF SINCF ORSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PFB IN PPH

3,000 0,00 .00

3,100 .51 .53

3.200 1.73 L4 1. M8

3,300 2.88 2.97

3,400 3.67 3.77

3,500 6.29 4o41

3.600 4.76 4.90

3,700 5.15 5.30

3,800 5,42 5.58

3,900 5.38 - 5.54

4.000 5,02 S.17

4,100 4,60 4,74

4,200 4,09 4,21

4,300 3.53 3.63

4,400 2.87 2.96

4,500 2 2.38

4,600 1.92 1.97

4,700 b5y 1.62

4,800 1.24 1.28

4,900 1.00 1.02

5,000 oTT .80

5.100 .59 .61

5.200 40 42

5.300 .32 .33

5,400 23 .23

5,500 .18 .19

5,600 <12 .13

5,700 .09 .09

5.800 07 .07

5.900 .05 .06

6,000 .04 .04

6,100 .03 .03

6.200 .01 .01

6.300 .00 .00

MILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
N.00
e S5
1.85
3.09
3,93
4,60
S.l1
5.52
5.81
AT £ 4
S5.38
4,93
4439
3.79
3.08
2.05
1.69
1.33
1.07
<R3
63
«43
¢34
o4
.19
«13
«09
+08
«06
« 04
.03
«01
«00



l

DIFFICULT RUN
JUNF 21y 1968
SAMPI ING SITE NUMHER 3

NDISTANCE FROM POINT OF INJUECTION 2.C0
RIVFR DTISCHARGE 40,00
RECOVFERY RATIO OF TRACER 1.065
TIMF TO CFNTROID 6.58
TIMF VARIANCE «4ENST
COEFFICIENT OF SKEW «81494
TIMFE SINCE ORSERVED CONSERVATIVF
INJUFCTION CONCENTRATION CONCENTRAT]ION
IN HOURS IN PPR Ite PPR

5,400 0.00 0.00

5.500 «c9 227

5.600 2.21 2.07

5.700 2.82 2.65

5.800 3.16 2.97

5.900 3,42 3.21

6,000 3.63 3.41

6£.100 3.81 3¢5

6.200 3.87 3.63

6,300 3.79 3.56

6,400 3.66 3.4¢

~,500 3.49 3.27

~£,600 3.24 3.04

6,700 2.99 2.81

6,800 2.72 2.56

6.900 2.46 2,31

7.000 2.23 2.10

7.100 2.01 1.88

7.200 1.80 1.69

7.300 1.60 1.50

T.400 1.40 1.32

7.500 1.22 lel4

T.600 1.07 1,01

7.700 .92 ' .87

7.800 «79 o T4

7.900 .67 «63

8.000 «58 «S6

8.100 49 ob6

8,200 o4l «38

8,300 «33 31

8,400 27 : e26

8.500 «20 : 19

8,600 .18 17

8,700 .15 J14

a'aon oll oll

HOQOO 009 .08

9,000 .06 «06

«200 .04 .04
9.200 .02 .02
9.300 0,00 0.00

MILES
GFS

HOURS
HRS.SQR.

DISCHARGE
ADJUSTED -
COMNCENTRATION
I FPR
0.00
«33
2.47
3615
3.53
3.83
4,06
6,25
4,32
4,23
4,09
3.90
3,62
3,34
3.04
2.74
2.49
2.264
2,01
1.79
1.57
1.36
1.20
1.03
«89
e 75
«65
e 54
«46
«37
31
«22
21
«17
«13
10
«07
«05
«02
0,00



REAR CRFEK
MAY 22« 1969
SAMPL ING STTE NUMBFR 1

NISTANCF FRCM POINT OF INJUECTION .70
PIVFER DISCHAKFGE 360,00
RECOVFRY RATIN OF TRACER .958
TIMF TO CFNTRNID .24
TIMF VARIANCE .00090
COEFFICIENT OF SKEW 1.04942
TIME SINCE ORSERVED CONSERVATIVE
INJFCTION CONCENTRATION CONCENMTRATICN
IN HOURS IN PPB IN PPRB

.183 0.00 0,00

.192 6.82 7Te.12

200 17,32 18,08

.208 28,40 29,65

o 39.36 41,09

«225 41.18 42,99

.233 37.11 38,74

242 32.40 33.82

«250 27.66 28,87

«258 22.69 23.69

267 18,07 18,86

« 275 13,38 13.97

.283 9.18 9,58

.292 6,16 6.43

«300 4,15 44,34

«308 3,08 3.21

317 2.36 2.46

325 1.76 1.8%

333 1.32 1.38

0342 7 1003 & 1.05

«350 .83 .86

» 358 «63 «65

<367 e 46 <48

«375 «18 «1R

«383 0.00 0.00

195

MILES
CFS

HOURS
HRS.SG.

DISCHAF ¢
ADJUSTED
CONCFMNTRATION

IN PPR
.00
Ts+12
1R, 08
29 .65
41.09
42.93
3RB.74
33.82
28,87
23.69
18.86
l3.q7
%.58
6643

4 .34
3.21
2.46
1.84
1.38
1.05
«86
«65
48
.18
0.00



REAR CREEK
MAY 22+ 1969
SAMPL ING SITE NUMRER 2

DISTANCF FROM POINT OF INJUECTION 3.70 MILES

RIVFR DISCHARGE 366,00 CFS

RECOVERY RATICQ OF TRACER «690

TIMF TO CENTROID 1.91 HOURS

TIMF VARTIANCE «09917 HRS.SQ.

CNEFFICIENT OF SKEW «58822

DISCHARGE

TIMF SINCE OBRSERVED CONSERVATIVE ADJUSTED

INJFCTION CONCENTRATION CONCENTRATION CONCFNTRATION

IN HOURS IN PPB IN FPR IN PPB
1,700 0.00 0.00 0.00
Yo L 1.7 «87 1.26 1.28
1733 1,50 2.18 2.21
1.750 2437 3,44 3.49
1.767 3.07 4,44 4,52
1.783 3.80 5.51 € 60
1.800 4,54 6.57 6.68
1.817 532 770 7.83
1.833 6.04 8.75 8,90
1.850 7.03 10.19 10.36
1,867 T.82 11.33 11.52
1.883 8,73 12.65 12.86
1.900 8,52 12.34 12,55
1.917 8.13 11,77 11.97
1.933 7.07 10.26 10,61
1,950 6,32 9.15 9.31
1.967 S5.53% 8.10 8.23
1.983 4,78 6.92 T7.04
2.0060 4,22 6.11 6.22
2.017 3.45 4,99 S.08
2.033 3,01 4,36 6,44
2.050 2.40 3.47 3.53
2.067 175 2.54 2.58
2,083 1.15 1.66 1.69
2.100 .91 1.32 1.34
2e 117 «70 1.01 1.03
2133 «55 : <79 .81
2.150 «46 67 «68
2.167 «39 56 «57
2.1R3 e32 67 48
2.200 25 P Iy «38
2.217 «20 «29 «30
2.233 = & «25 «25
2.250 .12 ol7 ‘17
2.267 .08 e1l2 e13
2.283 ., .08 oll : oll
2.300 <06 .09 «09
2.317 <04 « 06 <06
2.333 <00 .00 «00

196



REAR CREEK
MAY 22+ 1969
SAMPL ING SITE NUMBER 3

NISTANCF FROM POINT OF INJECTION 6.80
RIVER DISCHARGE 371.00
RECOVERY RATIN OF TRACER J649
TIME TO CENTROID 3.66
TIME VARIANCE ,01623
COEFFICIENT OF SKEW «99493
TIME SINCE OBSERVED CONSERYATIVE
INJFCTTON CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PPE

3.367 0.00 0.09

3,383 .10 .16

3.400 .24 .36

3,617 .61 .64

3,433 .65 1.C1

3.450 1.05 1.62

3,467 1.84 2.83

3,483 3,03 4,68

3.500 3.57 5.49

3.517 4,42 5.80

3.533 5.02 .13

3.550 5.48 8.45

3.567 6.04 9.30

3.583 6.32 : 9,73

3.600 . 6.48 9.98

3.517 6.37 9.82

3.633 6.18 9.52

3.650 5.91 9,10

3.667 5.59 8.61

3.683 5.23 £,05

3.700 4,76 7.36

3,717 4.20 6.46

3.733 3,57 5.50

3,750 2.82 4,35

3.767 2.42 3.73

3,783 1.81 2,73

3.800 1.51 2.23

3.817 1.28 1.7

1,833 1.08 1.65

3,850 .93 1.43

3.867 .82 1.26

3.883 .76 1.07

3.900 <60 .93

3.917 .49 .75

3.933 Wol .66

3.950 . 3% .52

3.967 .31 .48

3,983 .24 o 37

4,000 w2 .33

4,017 .19 .29

4,033 12 : .27

197

MILES
CFS

HOURS
HRS,SO.

DISCHARGE
ADJUSTED
CONCFNTRATION
IN PPR
2,00
o 16
a3
.66
1.04
le67
292
40,82
5.66
7.01
7.97
8.71
9.59
10.03
10.29
10.12
9.81
S5.38
B8.87
B8.30
7456
.66
S.67
4,48
3.8%
2.88
2440
2,03
le71
lee7
130
) (i) 2
«96
i
«66
54
.49
.39
« 36
«30
«”8



REAR CREFK

NISCHARGE
TIMF SINCE ORSERVED CONSERVATIVE ADJUSTED
INJECTION CONCENTRATION CONCENTRATION CONCENTRATION
6,050 «16 o4 25
4,067 ; .16 .24 .25
6,083 312 W17 .18
6,100 .09 .14 .15
4,117 .08 13 13
4,133 ' .08 .13 T
4,150 .06 .10 .10
4,167 OB #N .10 .10
4,183 .06 .09y .09
4,200 .04 .05 .06
6,217 .02 .03 .03
4,233 0.00 0.00 0.00
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LITTLE PINEY CREEK
SEPTEMRBER 6« 1968

SAMPL ING SITE MUMEER 1]
DISTANCE FROM POINT OF INJUECTION

RIVER DTISCHARGE

RECOVERY RATIO JF TRACER

TIME TO CENTROTD
TIMFE VAPRPTIANCE
COEFFICIECNT OF SKEW

TIME SINCFE OBSERVED
INJUFCTION COMCENTRATION
IN HOURS IN PPRB
«600 0.00
+ 700 2497
«R00 17.49
«900 29.42
1.000 13.96
1.100 B.04
1.200 S.52
1.300 4,28
1.400 3,40
1.500 2.F9
1.600 2,01
1.700 ) 8% 4
1.800 1.07
1.900 o
2,000 o271
2,100 0.00

194

s
48.60

«972
1.03
« 06564
1.44702

CONSERVATIVE
CONCENTRATION
IN PPS
0.00
3,05
17.99
30.27
14,36
8,27
Se68
44640
3,50
2.76
2.07
1.62
§ P ) |
o IS
28
0.00

HOURS
HRS SO,

OISCHARGE
ADJUSTED
CONCENTRATIOA
IN PPR
0.00
3.05
17.39
30.27
16036
8.27
S.€8
4,40
50
2.75
2.07
l.62
1.11

«715
-?8
0.00



LITTLE PINEY CREEK
SEPTFMRER &4+ 1668
SAMP| ING SITE NUMBER 2

DISTANCE FROM POINT OF INJECTION 2.10 MILES

RIVER DISChARGE 49,00 CFS

RECOVERY RATIN OF TRACER «948

TIME TO CENTROID Se73 HOURS

TIMFE VARTIANCE 1.16855 HRS,SQ.

COEFFICIENT OF SKEW 1.38769

NISCHARGE

TIME SINCF OBSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATIOM CONCENTRATION

IN HOURS IMN PPR IN PPR IN PPR
3.600 0.00 0.00 0.00
3.800 «06 «06 +06
4,000 «25 26 «27
4,200 «78 «82 «83
4,400 1.57 1,65 1.67
4,600 2.91 3.07 3.09
4,800 3.85 4,06 4,09
5,000 4,38 4,62 4,66
5.200 4,45 4,70 4,74
5,400 4,34 4,59 4,62
5,600 . 3.85 4,02 4,09
5.800 3.32 3.50 3.53
6,000 2.84 3.929 3.02
6£.200 2.38 2.51 253
6,400 1.94 2.05 2.07
6,600 1.55 I.QB l.64
6,800 1.18 1.5 1.26
7.000 «93 « 96 «99
7.200 « 76 «80 «81
7.400 .61 064 : «Hé
7.600 «48 «50 51
7.800 ol b4 A
8,000 « 36 «38 «38
R,200 .31 o33 «33
R.,400 «29 «30 «31
8.600 «25 «26 «27
8.800 e21 «22 «23
9,000 .18 .20 .20
9.200 e17 o 4 .18
9,400 olb e15 o15
9,600 o g e13 «13
9.800 sl o12 «12
10,000 .08 .08 «08
10,200 .06 « 07 «07
10,400 « 04 «0& «04
10,600 .03 «03 «03
10.800 0,00 0.00 0.00

$



LITYLE PINEY CRFEEX
SEPTEMRFR 6+ 196R
SAMPE ING STTE NUMRER 3

PDISTEZNCF FROM 20INT OF INJECTION 3.21 MILFS

RIVFR DISCHARGE 55.00 CFS

RECNYERY RATIO OF THACER .988

TIMF TO CENTROID B8.21 KHOURS

TIMF VARTANCFE 1.82877 HR5.SQ.

COEFFICIENT OF SKkEwW 1.456396

DISCHARGE

TIME SINCE ORSERVED CONSFRVATIVE ADJUSTED

INJECTICN CONCENTRATION CONCENTRATION CONCFNTRATION

IN HOURS IN PPR IN H IN PPR
6,000 0.00 0.00 N.00
6,200 26 26 «30
6,400 K 1.03 1.04 1.17
6,600 174 1.76 2.00
6,800 224 2.26 2.56
7.000 2.70 2.73 3.03
7.200 3.12 3.16 3.57
7.400 3.21 ; 3.25 3.67
7.600 3.19 3,23 3.66
7.800 3.13 3.16 3.58
8,000 2.96 2.99 3.39
R,200 2.69 2.72 3.08
R,400 2.39 .42 .76
8,6C0 2.064 2.06 2.34
8,800 1.68 1.70 1.92
$.,0090 1,42 lets 1.63
9,200 1.21 1.22 1,38
3.400 1.02 1.03 : A
9,600 «87 .88 1.00
9,800 o764 75 b
1¢,000 .63 .63 1.2
10,200 .53 .53 «60
10,400 .45 <45 «D1
10,600 .38 .38 e43
10,800 32 e 32 «37
11,000 2T 27 a1
11.200 o2& 24 27
11,400 21 S o223
11,600 <17 «i7 «20
11.800 +15 e .17
12,000 +13 ok D «15
12,200 ¥ R & 3 16
12,400 .11 8 8 | s
12.600 «09 .09 ell
12.800 .08 .08 .10
13.000 .07 <07 .08
13,200 +07 .07 «08
13.400 <06 <06 «07
123,600 .05 .05 .06
13,400 .05 .05 « 05
14,200 <06 .05 .05
la,200 046 .04 04
16,400 +04 .04 «04
14,600 .03 : 03 .03
14,800 .02 .02 «02

15.000 0,00 0.00 0.00



LITTLE PINEY CREEK
SEPTEMRER 6. 1668
SAMPL ING SITE NUMBER 4

DISTANCE FROM POINT OF INJUECTION 64,55
RIVER DISCHARGE S58.00
RECOVFRY RATIO OF TRACER 1.000
TIMF TO CENTROID 13.00
TIME VARIANCE 2.91444
COEFFICIENT OF SKEW «69412
TIMF SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPR

9,000 0.00 0.00

9,200 «02 «02

9,40C «06 <06

2,600 a10 el

9,800 o 1K e16

10,000 25 25

10,200 e 36 e 34

10,400 045 A

10,600 «59 .e59

10,800 .87 «87

11,000 1415 1515

11.200 1.54 1.546

11,400 2.01 2.01

11,600 212 2,12

11,800 2.16 2.16

12,000 2.18 2.18

12.200 2.15 2.15

12,400 2.06 2.06

12,4600 ; 1.95 1.95

12.800 1.84 1.84

13.000 1.72 1.72

13.200 1.60 1.60

13,400 1,48 1.4R

13.600 1.38 1.38

13,800 1.28 1.28

14,000 1.18 1.18

14,200 1.09 1.09

14,400 «99 «99

14,600 .89 «89

14,800 .80 «80

15,000 N o 12

15,200 «65 «65

15.400 «59 «59

15,600 : D3 «53

15,800 .48 «48

16,000 43 e%3

16,200 +«38 «38

16,400 « 36 34

16.600 31 «31

16.800 ; 27 ol

17.000 24 o 26

202

MILES
CES

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
0.00
«07
o12
« 29
o4
54
e 70
1.04
1.38
2.53
2.58
2061
2.56
2.46
2433
2.19
2.05
1.9!
1.76
1.65
1.53
1e41
1.30
1.18
1.07
e 96
«86
o717
«T1
«57
51
«45
oé1
«37
«32
«28



LITYLE PINEY CREEK

DISCHARGE
TIMF SINCE ORSERVED CONSFRVATIVE ADJUSTED
INJECTION CONCENTRATION CONCENTRATION CONCENTRATION
17.200 .21 o .25
17.6400 .18 la o2
17.600 .16 .16 .19
17.800 .14 i A .16
18,000 .10 .10 .11
18,200 .07 ; .07 .08
14,400 04 .04 .05
18,600 .02 .02 .02
18,800 .01 01 .01

19,000 0,00 0,00 0.00



RAYOUl ANACOCO
JUNF 15« 1969
SAMPI_ING SITF
DISTAMNCE FPNM

NUMRFR 1 AT PARISH ROAD.

POINT OF INJECTION
RIVER DISCHARGE

RECCVERY RATIO OF TRACER
TIME TO CENTROID

TIME VARTIANCF

COEFFICIENT OF SKEW

TIME SINCE

INJFCTION

IN HOURS
16,750
17.250
17.750
18,.25¢C
18,750
19,250
19,750
20,250
20,759
21.250
21.750
22.¢50
22.750
23.250
23.750
24.250
24,750
25.250
25.750
26,250
26,750
27.250
27.756
28,250
28: 758
29.250
29.750
30,250
30,750
31.250
31,750

OBSERVED
CONCENTRATION
IN PPR

0.00
57
2.59
7.53
18.13
26,73
3325
34,34
30,03
24,11
16,67
11.61
8,16
5.56
3,75
2.56
1.83
1,43
1.20
1.01
.87
.70
«60
«53
b4
35
.28
«23
.18
.12
0.00

204

LOUISTANNA
7.10
71.10

«B896
20,74
3.40292
1.68762

CONSERVATIVE
CONCENTRATION

IN PP &
0,00
«63
2.89
8.41
20.25
29.85
37.13
38.34%
3253
26,92
1,62
12.97
9.11
6,20
4,19
2.8%
2.04%
1.60
1434
1.13
«97
<18
«67
59
49
«39
e31
e26
«20
olé
0.00

MILES
CFS

HOURS
HRS .50,

ZISCHARGE
ADJUSTED
CONCENTRATION
IN PP8S
0,00
«63
2.89
8e41
20,25
29.85
37.13
38.34
33,513
26,92
18,62
12.97
9.11
6.20
4.19
2.85
2.04
1.60
1.34
1.13
97
« 78
67
59
49
«39
31
26
20
14
0,00



RAYOU ANACOCO
JUNF 15, 1969
SAMPL ING SITE NUMBER 2

DISTANCE FROM POINT OF INJECTION 14,40 MILES

RIVER DISCHARCGE 90,70 CFS

RECOVFRY RATIO OF TRACER .815

TIMF T0 CENTROID 44,08 HOURS

TIME VARTANCF 1.54892 HRS,SN.

COFFFICIENT OF SKEW +60039

DISCHARGE

TIME SINCE ORSERVED CONSERVATIVE ADJLS ED

INJUFCTION CONCENTRATION CONCENTRATION CONCENYRAT "ON

IN HOURS IN PPR IN PPR IN PPB
27,500 0.20 0.00 0.00
38,009 .28 .36 A
3R.500 o719 e 97 1.23
32,000 1.46 1.79 2.29
39,.,5C0 o) | 2,0R 3.93
40,000 4,15 5.09 6,50
40,500 6.27 7.69 9.81
41,000 8,29 10,17 12.98
61,500 10,38 12,74 16,25
42,000 11,65 14,30 18,25
42,500 12.52 15,37 19.61
43,000 12.93 15,87 20.24
43,500 12.83 15,75 20,09
44,000 12,36 15.17 19.35
44,500 11.48 14,09 17.98
65,000 10,23 12.55 16.03
45,500 8.98 11,03 14.07
46,000 T D2 9,23 11.78
46,500 6,10 T.49 9.56
47,000 4,98 6.11 7.79
47,500 4,17 S 6.53
48,000 3.54 4435 5955
“RB.500 3,03 3.71 4,74
49,000 2.56 3,14 4,01
49,500 2.14 2.62 3.34
S0.000 179 2.19 2.80
50,500 1,47 1.R1 2e31
51,000 ) e i 4 1,63 1.83
51.500 ; .92 1.12 143
52.000 « 65 5 &0 l1.02
52.500 « 45 56 )
53.000 el 29 o 37
53.500 .00 «CO0 «00



RAYOll ANACOCO

JUNF 15« 1969
SAMPL ING SITE NUMBFR 3 AT STATF HIWAY 111

DISTANCE FROM POINT OF INJECTION 18,50 MILES

RIVER D'SCHARGE 95.80 CFS

RECOVFRY RATIO OF TRACER o 113

TIMF TO CENTROID 53,97 HOURS

TIME VARIANCE 10,100629. HRS,SQ.

COFFFICTENT OF SKEwW «B84162

DISCHARGE

TIME SINCE OBSERVED CONSERVATIVE ADJUSTED

INJFCTION CONCENTRATION CONCENTRATION CONCFNTRATION

IN HOURS IN PPR IN PPR IN PPB
47,500 0,00 0,00 0,00
48,000 «73 1.02 1.38
4R, 500 1.50 2ell 2.84
649,009 2.40 3.37 4,54
49,500 3,49 4,50 : 6,60
50,000 4,73 .64 R.94
50,500 6,24 8,75 11.79
51,000 7.52 10.54 14,21
51.500 8,65 12.14 16.35
$2.000 9,49 13.31 17.94
52.500 9.85 13.82 1R.62
53,000 9.88 13.85 18,66
53.509 9.55 13,39 18.05
54,000 8.?7 12.58 16.94
564,500 8.28 11.61 15.64
55,000 7.52 10.5¢% 14,20
55.500 6,62 9,28 12,51
56,000 /5.76 A 8,05 10.34
56.500 4,59 6,44 8,68
57,000 3.70 S.19 7.00
5$7.500 3.03 4,25 5.73
58,000 2.56 3.58 . 4,83
58,500 2.16 3.03 4,09
59,000 1.89 2,65 3.57
59,500 1,63 2.29 3.08
60,000 1,43 2,01 271
60,500 1.24 1.73 2.34
61.000 1.08 1.52 2.05
61.500 «93 1.31 1.76
62,000 .80 113 1.52
62.500 +68 «96 1.29
63.000 «58 .82 1.10
63,500 <48 «67 «920
64,000 40 «56 e 75
64,500 «30 «43 «57
65,000 «23 «32 043
65,500 .13 18 « 24
66,000 .07 i & 13
66,500 . «00 .00 «00

206



RAYOU AMACOCO
JUNF 15+ 1969
SAMPL ING SITE MUMBER 4 AT MOUTH

DISTANCFE FROM POINT OF TINJUECTION 23.60
RIVER DISCHARGE Q5 _ 80
RECGVERY RATIN OF TRACER 607
TIMF TO CENTROID 70,78
TIME VARIANCE 10,89493
COEFFICIENT OF SKEW +HARKAB
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOUPRS IN PPR IN PPR

62.500 0.00 0.‘0

63.000 .08 «13

63,500 «20 36

64,000 «31 «52

64,500 43 10

65.000 <66 1.08

65,500 1.51 2e4R

66,000 2.L6 4,23

66,500 1,68 ' 6.06

67.000 S.26 8.67

67,500 6,23 10.26

68,000 7.07 11.65

68,500 T.63 12.58

69,000 7.83 12.91

69,500 7.78 12.83

70,000 T.51 12.38

70,500 7.02 FleS7

71,00N 6,57 10,83

71,500 €,02 9.93

72.000 5.49 9,05

72.500 4,98 8.21

73.000 4,49 Te40

73,500 3.92 6,66

74,000 3,40 5.61

74,500 2.95 © 44,86

75,000 2¢53 4,18

75.500 2.17 3.5R8

76,000 1.82 3.00

76,500 1,53 2.52

77.000 1,23 2.02

77.500 1,04 1.72

78,000 .89 1.47

TR.500 o716 e @5

79,000 <68 1.11

79,500 e59 .97

80,000 « 48 e 79

80,500 «39 «65

81.1700 «30 «49

R1.500 .21 36

82,000 elb .23

R2.500 0,00 0.00
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MILES
CrS

HNURS
HRS.SG.

N]ISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
0,00
.la
45
«70
«95
1.46
3535
S.09
8.17
11.68
13.685
16,95
17.40-
17.28
16,68
15.59
14,59
13.37
12.19
ll.n6
9,98
R,70
T.56
6.55
.63
6.82
4,04
3.39
2.72
2.32
1.97
1.69
1.50
1,30
1.06
«R8
« 56
«46
«31
0,00



COMITE RIVEFR
NOVEMRER 4. 1968
SAMPL ING SITE NUMBER 1 AT HIwWAY 10 NFAR CLINTONe LA,

NISTANCFE FROM POINT OF [INJUECTION 4.20 MILES

RIVER DISCKRARGE 27.00 CFS

RECOVERY RATIO OF TRACHR ; 1.228

TIMF TO CENTRNID x 24 .33 HQURS

TIMFE VARIANCE 3.77056 HRS.SN.

COEFFICIENT OF SKEW 1.76186

DISCHARGE

TIMFE SINCE ORSERVED CONSERVATIVE ADJUSTED

INJUECTION CONCENTRATION CONCENTRAYION CONCFENTRATION

IN HOURS IN PPB IN PPR IN PPR
20,000 0,00 0,00 0.00
20,500 2,00 1.63 1.63
21.000 9,08 T.40 7.40
21.500 36.16 29,46 29,46
22,000 68,76 56,01 56,01
22.500 143,76 117,10 117.10
23.000 178.28 145,22 145.22
23.500 203,76 165,98 165.98
24,000 203.12 165,46 165.46
24,500 171.80 139,94 139.94
25,000 129,44 105,44 105,44
25,500 96,32 78,46 78,46
26,000 69,08 56.27 6,27
26,5GC0 47,76 38,90 38.90
27.000 33.04 26,91 26.31
eTs500 22.52 18,34 1R.34
2R.000 14,48 11.80 11.80
28,500 9,48 T.72 T.72
29,000 6,96 S.67 S.67
29.500 S5.84 4,76 4,76
30.000 S.40 4,40 4,40
30,500 4 B4 3.94 3,94
31,000 4432 3.52 3,52
31,500 3.96 3.23 3.23
32.000 332 2.70 2.70
32.500 2.88 2.35 2435
33.000 2.68 2.18 2.18
33.500 2.32 1.89 1.89
34,000 1.96 1,80 1.60
34,500 l1.48 1.21 1.21
35,000 1.08 .88 +88
35,500 .92 o715 e 75
35,000 0.00 0.00 0.00

208



COMITE RIVER
NOVFMRER 44 1968
SAMPL ING SITE NUMBER 2 AT OLIVE BRANCH

DISTANCF FROM POINT OF INJECTION 16,70 “ILFS

RIVER DISCHARGE 32.00 CFS

RECOVFRY RATIO OF TRACER «603

TIMF TO CENTROID 90,02 HOURS

TIMF VARTANCE 3775338 HRS.SQe.

COEFFICITinT OF SKEW 1.57979

DISCHARGE

TIME SINCE ORSERVED CONSFRVATIVE ADJUSTED

INJUFCTION CONCENTRATION CONCENTRATION CONTCENTQATION

IN HOURS IN PPR TN PPR IN PPR
80,000 0,00 0.00 0.00
81,000 1.96 3.25 3.85
R2.000 5.27 B.75 10.36
AR3,000 11,41 18.93 P22.43
R4 ,000 18,84 31.26 37,05
85,000 25.29 41,97 49,74
B6,000 29.75 49,38 S5R,5°?
87,000 32,01 53,13 €2.97
RR,N00 37 .41 S0.47 59.82
85.000 27,01 44,81 53is )2
90,000 23.17 38,45 45,57
91,000 18,93 3l1.41 37.23
92,000 14,10 23.40 27.73
93,000 11,03 18,30 21.69
94,000 8,72 16,47 17.15
65,000 6.91 11,47 13.59
96,000 5,40 . B.96 10.62
97,000 4,21 6,99 8.28
95,000 5.28 5.45 6446
96,000 2.87 4,75 4 S5.63
100,200 2.67 4,43 5.2%
101,000 2.58 4,28 S5.07
102,000 2eDe 4,17 4.95
103,000 2.49 4,13 4.90
104,000 2,38 3.94 4,67
165,000 2,31 3.83 4,54
106,000 2,10 3.48 4,13
107,000 1.93 3,20 3.80
108,000 1.71 2.84 3.36
109,000 1.54 2.55 3.02
110,000 1.31 2.17 2.58
111,000 1+13 1.88 2.22
112,000 «93 1.54 1.83
113,000 o T4 1.22 1.45
114,000 «52 .87 1.03
115,000 «32 53 63
116,000 15 «25 30
117,000 0,00 0.00 0.00



COMITE RIVER
NOVEMIRER &4 1968
SAMP! NG STTE ~NUMEER 3 AT FREDe LOUISTANNA

NISTANCE FROM 27 INT OF INJFCTION 29.80
ATV DISCHERGE _ 36.10
4 o
" LLCCOVERY RATIO CF TTAaCER <436
TiF TC CENTROIO 112.78
TIMF VARTArCE 45,43473
COFFFICT:INT 4. S¥Ew 1,45209
TIMF SINCF OBSERVED CONSERVATIVE
INJUECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPR
107.000 0,00 0,00
103,000 1.76 4,05
104,000 3.81 8.74
105,000 6.27 14,39
106,000 °.87 22.566
107,009 14,24 32.70
10R,000 1727 39,64
109,000 18.58 42,66
110,000 18,07 41,49
111,000 16,54 37.98
112.000 14,72 33.80
113.000 12.52 2B.73
114,000 9,99 22.93
115,000 7.52 17.25
116,000 6.02 13.82
117,000 4,87 11.18
118.000 4,06 9,33
119,000 3.42 T.86
120,000 2.92 : 6.69
121,000 2.60 5.98
122.009 2.39 S5.49
123.000 2.15 4,94
124,000 2.00 4,60
125,000 1.86 4,26
126.000 1.74 3.99
127.000 1.61 3.69
128.0C0 1.51 3.47
129.000 1,38 . 3.16
130,000 1.26 2.89
121,000 1.16 2.66
132.000 1.02 2.33
133,000 .92 2e.12
134,000 .82 1.87
135,000 o 70 1.62
136,000 «57 1.31
137,000 46 1.06
1330000 i .3‘ 078
139,000 4 55
14,000 «10 «23

14).,000 0.00 0.00

.

MILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
COMNCENTRATION
IN PPB
0,00
S.41
11.69
19,24
3C.30
43,72
53.00
S5T.C4
S§5.47
50,78
“S.lg
3R.,42
30.66
23.07
18,48
14,95
12.47
10.51
B.95
7.99
7e34
6.61
5.15
S.70
5.33
4 .94
4,64
4,22
3,87
3.56
3.12
?eR&
2.50
2.16
1.76
l1e41
l1.06
T4
31
ND.00



COMITE PIVER
NOVEMRE- &4, 1968
SaMP| tA 3 SITE NUMBER 4 AT COMITE DRIVE

DISTANCE FROM POINT OF TNJECTION 37,50 MILES
RIVFO QOISCHARGE 40,00 CFS
2FCOVERY RATIO OF TRACER : 423
TIMF TO CENTROID 126,73 HOURS
TIME VARIANCE 64,19869 HRS,SNQ,
COFFFICIENT (OF SKEW 1.350585
¢ NISCrARGE
TIME SINCE ORSERVED CONSFHRVATIVFE LN JUSTED
INJUECTION CONCENTRATINN CONCENTRATYION CONCENTRATION
IN ROURS IN PPR IN PP3 IN PPR
114,000 .00 0.00 2.00
115,000 <95 2,31 3.42
116,000 2.10 S.08 7.53
117,000 353 8.55 12.67
118.000 S.61 13,60 20.14
119,000 8,59 20.81 30.83
120,000 11.38 27.58 40,66
121.000 13,42 32.53 45,20
122.000 13.89 33.66 49,87
123,000 13,39 32.46 LR,07
126,000 12.46 30,21 44,75
125,000 11,27 27.30 40,45
126.000 9,66 23.41 34,68
127.000 T.81 18,93 2R.04
128.000 £.30 15,28 22.63
129.000 5.19 12.58 1R, 63
130.000 4,41 1,69 15.84
131,000 3.76 L Je e 13.51
132.000 = < P g 7.93 | §p PR £
133.000 2.90 T.064 10,43
134,000 2.58 €£.26 9.28
135,000 2.34 5,68 BR,42
136.000 2417 5.26 ; 7.80
137.000 2.04 4,94 T o322
13R,000 1.91 4,63 6 .86
139,000 1,81 4,38 KedS
140,0C9 1.70 4,12 6.11
141,600 1.59 3.85 S.70
142,000 1.47 B3e55 5.26
143,000 1,38 I3 4,94
144,000 Yo2D i P 4,63
145,000 ) P 1) 2.88 4,27
146,000 YA} 2.68 3.97
147,000 1.02 2.48 3.67
142,000 92 2.24 3.32
149,000 +84 2.03 3.01
15C.000 i 1.82 2.69
151.000 <65 1.58 2e.34
152,009 «8 1.41 2.08
153.000 o7 1.14 1.69
154,000 «38 .52 136
155.000 «26 .63 «94
156,000 .19 47 «70
157.000 a1l .2R S

158,000 0.00 0.00 0.00



COMITE RIVEK
NOVENRED &e 196R
SAMPLING SITE NUMBER 5 AT RR BRINDGE ABOVE MOUTH

NISTANCE FROM POINT OF INJUECTION 49,00
RIVER DISCHARGE 35.198
RECOVFRY RATIO OF TRACER «239
TIMF TO CEMTROID 147.48
TIMF VARTANCE BR,T7162
COEFFICIENT OF SKEW 1,05123
TIMF SINCF OBSERVED CONSFRVLTIVE
INJECTION CONCENTRATION CONCENTRATYON
IN HOURS IN PPB IN PPR
132.000 0,00 0.00
133,009 47 1,97
134,000 1.02 4,29
135,000 1.71 7T.16
136,000 2.55 10,67
137.000 3.47 - 164,54
138.000 4,67 19,57
139.000 6.13 25,66
140,000 T.14 29.91
141.600 7.26 30.40
142,000 7.18 30,05
143,000 6,88 28.80
144,000 6,09 25.52
145,000 5.25 21.97
146,000 4,61 19.29
147,000 4,07 17.06
14,000 3.60 15.06
149,000 3.19 13.36
150,000 2.91 12.18
151.000 2.68 11,24
152.000 2.50 10,47
153.000 2.33 2 9.77
154,009 2.19 9.18
155,000 2.06 8.52
156,000 1.91 7.98
157,000 1.78 T.46
158,000 1.66 6.96
159,000 1.56 6.52
160,000 1,45 6.05
161,000 1,36 S.68
162,000 1.26 5.29
1A3,000 Y37 4,89
164,000 1.09 4,56
165,000 1.01 4,23
166,000 «93 3.87
167.000 «84 3.54
168,000 « 719 3.29
169,000 ol 2.98
170.000 .64 2.70

172.000 «52 2.16

"~
—
te

4ILES
CFS

HOURS
HRSSQ.

DISCHARGE
ADJUSTED
CONCFENTRATION
IN PPB
0.00
2.56
5.57
9.30
13.87
18.90
25.44
33.36
38.88
39,51
39,C7
37.43
33.17
28.56
25,08
22.18
19,57
17.37
15,84
14.61
13.61
12.70
11.93
11.0°P
10,37
9.70
9,05
8,48
T.87
7.39
6.87
5,36
5.91
5.50
5.03
4.6C
“.?8
3.88
3.51
3.14
72.81



COMITE RIVER

NDISCHARGE

TIMF SINCE ORSERVFD CONSERVATIVE ADJUSTED
INJFCTTON CONCENTRATTON CONCENTRATION CONCENTRATTON
173.000 W46 1.93 2.50
174,900 e40 1.67 2.17
175.000 .36 1,641 183
176.000 .28 1.16 1.51
177.000 323 .95 1.24
178,000 .18 75 .97
179.000 .12 .49 Bt
180,000 .06 .25 33
181.000 0.00 0.00 0.00

to
—
vl



-

ey
RAYOU RAQTH(\L")‘Q“N‘ [y ';‘ b
JUNF 2S¢ 1971 2
SAMPL IMNG SITE NUMBFR 1 AT JUONESe LOUISIANNA

- »

-~

DISTANCF FROM POINT OF INJGECYION 2.00
RIVER DISCHARGE 145.00
PFCOVERY RATIO OF TRACER -811
TIME TO CENTROID 6.30
TIMF VARIANCE «86461
COFFFICIENT OF SKEW .92866
TIME SINCE OBRSERVED CONSERVATIVE
INJFCTION CONCENTRATION CONCENTRATION
IN HOURS IN PP8B IN PPR

4,500 0,00 0,00

4,750 S.48 6.76

5.000 27 .55 33,97

5.259 51.58 63,58

5.500 69.56 85.75

5.750 81,68 100,59

6,000 79.18 97.61

6,250 64,86 79.95

6.500 52.40 64,60

6.750 41,86 51,60

7.000 33.30 41,05

7.250 26,82 33,06

7.500 2l.16 26,08

7,750 16,90 20,83

8,000 13.16 16. 28

8,250 10,32 12,72

8,500 Tl 9,49

8.750 5.66 6.98

9,000 4,06 5.00

9,250 2.76 3.40

9.500 1D 1.87

9,750 «56 «65S

MILES
CES

HOURS

HRS.S0.

DISCHARGE
ADJUSTED
CONCEMTRATION
IN PPB
0.00
6.76
33.97
63.58
85.75
106.69
Q7.61
79.95
64,60
51,60
41,05
33.06
26.08
20.83
16,22
12.72
9.49
6.98
5.00
3.40
1.87

«69
0.00



BAYO!US RERTHOL OMEW
JUNE 25+ 1971
SAMPLING SITE NUMBFR 2 AT GREEN GROVE

NISTANCE FROM POINT OF INJUECTION 16.00 MILES

RIVER DISCHARGE 170,00 CFS

RECOVERY RATIO OF TRACER .R&2

TIMF TO CENTROTD 6,83 HOURS

TIME VAR [ANCE 15,3008 HRS,SN.,

COFFFICIENT OF SkKkEW ,34615

DISCHARGFE

TIME SINCE ORSERVED CON!F“VATlVE ADRDJUSTED

INJFCTION CONCENTRAT ;ON CONCENTRATION CONCFNTRATICN

IN KHOURS IN PP3 IN PP3 1M PPR
52.000 0,00 0,00 0.00
53,090 « 15 +89 1.06
54,000 1.66 1.9R 2.32
55.000 3.02 3,59 4,21
56,000 5.23 : 6.22 7.29
57.000 7.58 9.01 10,57
S2,000 9.81 11.66 13.67
59,000 11.54 13.71 16.08
60,000 12,14 15.61 18,31
61,000 14,21 16,53 19,79
62,000 14.19 16,86 19,77
63,000 12.94 15,38 18.03
64,000 10,68 12,69 14 .87
5,000 8.55 10.16 11.91
66,000 6,71 7.98 9,35
67.000 S.03 S5.97 7.00
62,000 3.80 4,52 5.39
69,000 7 3.29 3.86
70,000 1,92 2.28 2.67
71.000 1,42 1.69 1.98
72,000 «93 l1.10 1.29
73.000 «60 o 71 «B4
74,000 23 «28 «32

L TE. oD 0,00 0.00 0,00



BAYOU RARTHOLOMEW

JUNE 2S5+ 1871
SAMPL ING SITE NUMBER 3 AT BEEKMANs LOUISTANNA

NISTANCE FROM POINT OF INJECTION 37.00 MILES

RIVER DISCHARGE 230.00 CFS

RECOVERY RATIN OF THACFR .844

TIMF TO CENTRCID 124,41 HOURS

TIMF VARIANCE 45,83883 HRS,SQ-

COEFFICTENY OF SKEW +S3885

DISCHARGE

TIMF SINCE OBSERVED CONSERVaTIVE ADJUSTED
INJUECTION CONCENTRAT]ION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PPR IN PPR
107,500 0,00 0.00 0.00
108,500 «06 o 07 o11
106,500 o2& «29 Y )
110,500 &7 <56 <89
111.500 o 17 e 92 1.45
112.500 1.13 1.34 2.13
113.500 1.66 1.97 3.12
114,500 2.26 2.68 4,25
116,500 2.85 3.37 S35
116,500 3,49 4,13 6.56
117.500 4,03 4,78 T.57
11R,500 4,68 5.55 8.80
119,500 S.26 6.23 9.89
120,500 5.87 6.95 11.02
121.500 6,33 T.50 11.90
122.500 6.68 7.91 12.55
123.500 6,72 T.96 12.62
124,500 6,27 T.43 11.78
125.500 S.79 6,86 10,88
126 ..5C0 5.20 6.16 9,77
127.500 L ,68 Se54 8.79
12R,S00 4,09 4,84 7.68
129,.5C0 3.57 4,23 6.70
130,500 3.09 : 3.66 5.81
131.500 2,67 3.16 S.02
132.500 2.28 2,70 4,28
133.500 1.94 2.30 3.64
124,500 1.63 1.93 3.06
135.500 1,38 1,64 2¢60
136.500 1,17 1.39 Ly CelD
137,500 1.00 1.18 1.87
138,500 -85 1.01 1.60
139,500 .70 ; 83 1.32
140,500 «60 o711 le12
141,500 «50 «60 «95
142.500 42 49 «78
143,500 ¢35 o bl «66
144,500 .29 i | T 54
145,500 .20 elb «38
146,500 elb «16 26
147,500 .07 .09 014
148,500 0.00 0.00 0.00

216



RAYOU R2RTHOLOMEW

JUNE 25+ 1971
SAMP_ ING STTE NUMBFR 4 AT MOUTH

NISTANCE FROM POINT OF INJUECTION 73,00
RIVFR PRISCHARGE 286.00
RFCOVERY RATIO OF TRACER 1,406
TIME TO CENTROID 239,56
TIMF VARIANCE 308,76155
CREFFICIENT OF SKEW «48528
TIME SINCE OBSERVED CONSFRVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PPR
198,500 0.00 0,00
200,500 .08 +05
202,500 .16 .12
204,500 «27 19
206,500 «39 «28
20R ,500 «55 « 39y
210,50 «13 +52
212,500 «95 +68
?2l4.500 1,22 «87
216.500 1951 1.07
218.50n0 1.89 1.35
220,500 2.27 1.62
222.500 2.52 1,80
224 .500 2.75 1.96
226,500 2.92 2.08
228.500 3.01 oo S
230,500 < 2.22
232.500 = ) 4 2.26
234,500 3.21 2.29
236,500 3.14 2.24
23R,500 3.03 2.16
260,500 2.89 2.06
242,500 2.72 1,94
244,500 2.55 1.82
246,500 2.36 1.68
248,500 2,20 LS
250,500 2.03 1.45
252.500 1,87 1.33
254,500 1.71 1.22
256.500 | P Pl ]
258,500 1,42 1.01
260,500 1.29 92
262.500 1.15 .82
264,500 1.05 £
266,500 .93 «66
26R,500 .83 «59
270,500 .73 «S2
272.500 «65 b6
274,500 «56 e 40
276,500 + 48 oD
2TR,500 S .29

MTIES
CFS

HOURS
HRS.SQ.

NISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
0.06
.11
.23
+ 38
«56
.77
1.03
1.33
3as71
2.12
2.66
3.19
3455
3.87
4,11
4.24
4,37
4,45
4.51
4,42
4,26
4,07
3.82
3.58
3.31
3.09
2.55
2.63
2441
2.19
1.99
1.82
1.62
1e47
1.30
l.16
1.03
«91
79
«68
«58



BAYOU BARTHOLOMEW

DISCHARGE
TIME SINCE ORSERVED CONSERVATIVE AD.JUSTED
INJECTION CONCENTRATION CONCENTRATION CONCFNTRATJION
280,500 34 « 25 .48
282.500 «30 .21 42
284,500 26 1T 33
286,500 «19 «14 227
288,500 .16 11 22
290,5C0 .12 .09 17
292.500 .09 .06 .13
294,500 .05 «03 «07
296.500 .02 .O\ «02
29R,5C0 0,00 0,00 0,00



AMITF RIVER
OCTORER 214 1968
SAMO| ING SITE NUMBER 1 AT DARLINGTYONs LNOUISTIANNA

NISTANCE FROM POINT OF INJUECTION 6,30 MILFS

RIVER DISCHARGE 200.00 CFS

RECOVFRY RATIO OF TRACER «816

TIME TO CEMTROID 15,22 HOURS

TIME VARTANCE S5e¢cTTY2 ARS SO,

COEFFICIENT OF SKEW 1.03012

NISCHARGE

TIME SINCE OBSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION CONCENTRATION

IN HOURS IN PP3 IN PP3 IN PPR
11,050 0,00 0.00 0.00
11,550 : 4,03 4,94 4e94
12.050 10,69 13,11 13.11
12.550 19.83 24,431 26,31
13.050 30,36 37.22 37.22
3.550 37.99 6,57 6,57
14,050 40,07 49.12 49,12
14,550 36,33 44,54 44,54
16,059 3lel3 38,16 38,16
15,550 25,30 31.02 1402
16,050 19.42 23,81 23.81
16,550 15.22 18,66 18,66
17.050 12,73 15,61 15,61
17.550 11,03 13.52 13.52
18,050 9.51 11.66 11.66
13,550 8.16 10,00 10,00
19,050 6,85 8,40 2,40
19,550 S.66 6.94 6.94
20.050 4,66 S.71 2 |
20,550 3.87 4,74 4boT74
21.050 3.10 3.80 3.80
21.5%0 2,50 3.06 3.05
22.050 1.87 2.29 2.29
22.550 1.36 1.67 167
23,050 « 79 «97 «97
23,559 .49 «60 «60

24,050 0.00 0.00 0.00



AMITF QIVER
NCTORFER 21e 1968
CaMPL ING SITE NUMBER 2 AT GRANGEVILLFe LOUISTANNA

NDISTANCE FROM POINT OF INJECTICH 24410 MILFS

RIVFR DISCHAKGE 260,00 CFS

PEFCNVFRY RATIN OF TRACER «5l4

TIMF TO CENTROID 6]1.61 HOURS

TIMF VARIANCE 62,2552 HRS,SO,

COHEFFICIENT OF SrEw .R0NB2

DISCHARGE

TIME SINCE O8SERVED CONSFRVATIVE AD.JUSTED

INJECTION CONCENTRATION CONCENTRATION CONCENTRATION

IN HOURS IN PP3 In PPR IN PPR
46,250 0,009 0,00 0.00
67,250 .14 2R 36
418,250 42 .81 1.06
49,250 «86 1,68 2.18
50,250 1.53 2.98 3.28
51.250 2.38 4,62 6.01
52.250 3.07 5.97 T.76
53,250 3.65 T.10 9,23
564,250 4,16 R,09 10,52
65.250 4.57 6.89 11.56
56.250 4,93 9.59 12,47
57.250 5.09 9.90 12.87
58,250 4,96 9,64 12.54
59,250 4,65 9,05 3 18 W 7 4
60.259 6,30 B.37 10.89
61,250 3.96 T.71 10,02
62,757 3.62 T.06 S.16
63,250 3.25 6.32 8.21
64,250 2.94 S. 12 Teb3
65,250 2,67 5.20 6,76
66,250 2,43 4,74 6.16
67,250 2.22° 4,31 Se€1
6R,250 2.03 3.95 S.13
69,250 1.85 3.60 4.68
70,250 1.67 3.25 4.23
71.250 1.53 297 y 3.87
72.250 1.38 2.68 3.49
73.250 1:25 2443 3.17
74,250 1.13 2.19 2.85
75.250 1.01 1.97 2.56
76.250 «90 1.75 2.28
77.250 .81 1.58 2.05
78,250 «70 1.36 1.77
79,250 «61 1.19 1.55
80,250 «53 1.03 1.34
R]1,250 e 45 .88 lo14
82,250 .38 o T4 «96
R3,250 «32 «62 81
R4 ,250 a2l «52 «67
85,250 20 «39 «50
AK,250 .14 .28 «36
87,250 .10 .18 24
BR,250 + 06 11 .15

A9,25N 0.00 0.00 7.00

220



!

AMITF RIVFR
OCTORER 21+ 1968
SAMDL ING SITE NUMBER 3 AT MAGNOLTAs LOUIS{ANNA

DISTANCE FROM POINT OF INJECTION 92.00
RIVER DISCHARGE 315.00
RECOVERY RATIO OF TRACER V617
TIMF TO CENTROID 115.07
TIME VARIANCF 151.83828
COFFFICTENT OF SKEW .85906
TIME SINCE ORSERVED CONSERVATIVE
INJECTION CONCENTRATTON CONCENTRATION
IN HOURS IN PPR IN PP3
92,250 0.00 0.00
93,250 .10 .24
94,250 .20 o 46N
95,250 32 .76
96,250 e 1.05
97.250 .58 1.38
98.250 o 73 1.75
99,250 .91 2.18
100,250 1.11 2.65
101,250 1.31 . 3414
102.250 1.55 3.71
103.250 1.79 4.29
194,250 e B 4,87
105,250 2.2¢ 5437
106,250 2.36 5.65
107,250 - 5.69
108,250 2.32 5.56
109,250 2.23 5,34
110,250 2.16 5.12
111.250 2.05 4,90
112,250 1.95 4,67
113,250 1.84 4,40
114,250 1.73 4.15
116,250 1,63 3.90
116,250 1,51 : 3.62
117.250 1,40 3.36
118,250 1.31 3.14
119,250 1.21 2.91
120,250 1.12 ?.69
121,250 1.06 2.54
122.250 .99 2.37
123,250 .93 2.23
124,250 .87 2.08
125,250 .82 1.97
126,250 .78 1.88
127,250 JT4 1.77
128,250 .70 1.68
129,250 .66 1,58
130,250 62 1.48
131,250 .58 1.40
132,250 55 1,33

MILES
CFS

HOURS
Hpq.g()'

NISCHARGE
ACJUSTED
CONCENTRATION
IN PPR
0.00
+38
o716
1.20
1.66
2.17
275
3.h3
4.17
4,94
Se84
6.75
7.66
B8.46
8,90
R,96
8.76
Be4]
R, 06
T.72
T.36
6.94
6.53
6.14
S.71
S.29
4,94
4 .58
4,24
4,00
3.72
3.52
3.28
3.11
2.96 -
2.79
2.64
2.49
2.33
2e21
2.09



AMITF RIVER

DISCHARGE
TIME SINCE ORSERVED Cux. T ATIVE ADJUSTED
TNJECTION CONCENTRATION CONCENTRLTTON CONCFNTRATION
133.250 52 1.26 1.98
134,250 « 49 1.18 1.85
125,250 e46 1.00 1.74
13(\.250 43 1.04 1.63
137.250 o4l «97 1S3
138.250 .38 .92 1.45
139,250 .36 .85 1.34
140,250 «33 « 719 1.25
141.250 «31 P £ 1.17
142,250 «29 «69 1.08
143,250 o2 <64 1.01
144,250 «25 «59 «93
165,250 022 «S3 ‘ «8&
146,250 +20 «49 o717
147,250 19 45 71
148.250 .16 39 62
149,250 o l4 e 36 «54
150,250 012 «30 A
151,250 g 25 eh0
152.250 .09 e 22 «36
153,250 <07 o17 27
15¢,250 .06 13 21
155,250 <G4 .09 olé
156.250 «02 <05 «08

157 J2510 «00 «00 «CO

(28]
(28]
[}



AMITF PIVER
NCTNRFRF 21 1968

GAMPL ING SITE NUMBER 4 AT DENHAM SPRINGSe LOUISTANNA

DISTANCE FROM POINT OF INJECTION SR.50
PIVER DISCHARGE 350,09
RECOVFRY RATIO OF TRACER 0361
TImF TO CENTROID 128,28
TIME VARTIANCF 11€.03169
COFFFICIENT OF SKEW .78418
TIME SINCF OBSERVED CONSFRVATIVE
(NJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPR
106,250 0.00 0.00
106,250 .07 20
107.260 .11 306
178,250 e17 «50
109,250 .23 .67
110.25¢C «29 «86
111,250 e 3T 1.09
112,250 45 1.3
113,250 «55 1.62
114,250 «68 2.00
115.250 .82 2e42
116,250 .98 2.88
117,280 1.12 3.29
114,250 1.27 3.71
‘119,250 1.40 woll
120.250 153 4,48
121.259 1.64 4,82
122.250 1.76 517
123,250 1.84 S.41
124,250 1.87 S.49
125,250 1.86 S5.46
126,250 1.79 S.264
127,250 1.69 : 4,97
12R, 289 1.56 4,66
129.250 1.49 4,36
130,250 } IR i 4 4,02
131,250 1,25 3.66
132,250 1.14 3,34
133,250 1.064 3,06
134,250 «96 2.82
135,250 .88 2.58
136,250 .80 2,34
13T 4250 o T4 217
138,250 67 1.98
139,250 «62 1.82
140,250 ST 1.67
161,250 s 1.53
142,250 48 1.41
143,250 «43 1.28
144,250 40 1,17
145,250 .36 1.07

o
ro
«w

MILFS
CFS

HOURS
HRS.SQ.

DISCHARGF
AD.JUSTEDN
CONCENTRATION
InN PPR
0.00
« 35
+ 59
«BRY
117
1.51
1.90
2.32
2.83
3.50
4,23
5.05
S5.75
6e50
T.19
7.84
R,446
Q9,04
Q.47
9.60
9,55
9.17
8.69
B, 15
T.63
703
6,60
5.85
5.36
4,94
4452
‘.10
3,79
3'“0
3.18
2.92
?e68
el
2.23
2.“5
1.87



_ft;f.

-

AMITF RIVER

TIME SINCE
INJUECTION
146,250
147.250
18R.250
149,250
15¢.250
151.250
152.250
153.250
154,250
155,250
156,250
157.250
158,256
159,.,25¢
160,250
161,250
162.250
163.250
164,250
165,250
166,250
167.250
168,250
169,250

OBSERVED
CONCENTRATION
e 34
«31
«28
026
+23
.21
.19
.18
.16
ol4
«13
o11
«10
«09
.08
<07
+06
«05
<04
«03
.02
«02
.01
.00

CONSERVATIVE
CONCEMTRATION
«99
«90
«82
o715
«68
62
.56
«52
46
o422
«38
«33
«30
«27
«23
21
17
15
12
10
«06
«05
«03
«00

NISCHARGE
ADJUSTED
CONCENTRATION
1.73
1.58
1.44
1.32
1.19
1.08
«99
91
81
o714
«66
+58
.52
47
D
«37
«30
«25
20
17
o1l
.08
« 05
«00



TICKkFAU RIVFR
CCTORFR Re 1968
GaMP] TNG STITF NUMBER 1 AT MONTPELLIER AT HIwAY 16

NISTANCFE FROM POINT OF INJECTION 4,00 MILFS

RIVER DISCHARGE T2.09 CFS

RFCOVERY RBTIO OF TRACEF .879

TIME TO CENTROID k 11.34 HOURS

TIMF VARTANCE 1.27321 “FS.SN.

COFFFICIENT OF SKkEW «993K8

NISCHARGF

TIMF SINCE ORSERVED . COMSFRVATIVE AD JUSTEDN

INJFCTION CONCENTRATION CONCFENTRATION CONCFNTRATION

IN HOUFRS InN PPR IN PP3J T PPR
K,750 0,00 0.00 0.00
G,250 4.15 S5.01 S.01
9,750 20.27 24,45 24,45
10.250 38,00 45, Re 4S5 Ha
10,750 51.92 62,63 ~P2.63
11.250 49,50 59,71 59.71
11,750 40,17 48,46 4R, 46
12.250 28.88 34 .84 34,84
12.750 16,70 20,14 20,14
13.250 9,07 10.94 10.54
13,750 4,23 S.10 S.10
164,250 2.18 .63 2.h3
14,750 1.38 l1.66 165
15,250 +«86 107 1.07
15,750 «65 « 7R o104
16,250 o4l «49 49
16,750 k e 31 37 30
17.250 elé o L P [
17.750 .08 «10 «10C
1R, 250 0.00 0.00 0.00

to
ro
w1



TICKFAU RIVFR
NCTORER Re 1968
SAMBLING SITE NUMBER 2 AT CAMP AROVE STARNS RRINGE

DISTANCFE FROM POINT OF INJUECTION 14.00
RIVFR DISCHARGE 79.00
RFCOVERY PATIN OF TRACER 764
YIME YO CENTKCID 56,37
TIMF VARTANCE 15.03647
COEFFICIENT OF SKEW 1.25515
TIME SINCF ORSERVED CONSEFVATIVE
INJFCTION CONCENTRATION CGNCENTRRATION
IN HOURS IN PPB IMN PPR

6T ,250 0,00 0,00

4f¢ 250 52 «69

49,250 2.18 2.86

50.250 4,64 6,08

51.25" 8,20 10,74

52.250 12.42 16.25

53,250 14.56 - 19,06

4,250 15,00 19,63

55.250 13.52 17.69

56.250 10.96 14,34

57.250 8,36 10,95

58,250 6.14 8,03

59,250 4,04 5.28

60,250 2.45 3.21

61,250 1.81 2.37

62.250 1.52 1.99

63,250 1.32 1.73

64,250 1,19 1.55

65,250 +99 1.30

66,250 . «86 1.13

67.250 s 71 «93

6R, 250 «D8 e 16

69,250 «43 «57

70.250 <36 b6

71.250 .20 26

72.250 .00 «01

226

U TR o

MILES
CFS

hOURS
HKS.SQe.

DISCHARGE
ADJUSTED
CONCENTRAT [ON
iM PPB
0.00
e 15
3.14
6,67
11.78
17083
20.91
21.54
19,41
15.73
12.01
8.81
5.80
3.52
2.60
2.19
1.90
1.71
1,42
1.23
1.02
«83
e62
«%9
«29
«01



TICxFAU RIVFFR
OCTNAFR R, 1968
GAME| ING SITE NUMHER 3 AT HOLDEN

DISTANCFE FROM Z20INT OF INJECTION 24,00 MILFS

FIVER DISCHAKRGE 66,00 CFS

OFCNAVERY RATJIO OF TRACER «560

TIMF TO CENTROID B9,17 HOURS

TiMF VARTANCE 2he6STB3 HKS ,SG,

COFFFICTIENT OF SKEW 1.3¢48R4

NISCHABCGE

TIME SINCE ORSERVED CONSFERVAT[VE ADJUSTED

INJECTION CONCENTRATION CONCENTRAT]ION CONCFNTRATT N

IN HOUKRS IN PPBR IN PFPH IN PPH
TR .250 0.00 0.00 0,00
79,.,25n S 25 3
80,250 ) 43 o 1F )
81,250 1.04 1.86 1.70
B?2,250 2eJ] 4,11 31T
83,250 4,94 8.81 R, 0R
A4, 250 7.50 1335 1'2.26
A5 ,250 R,94 15,95 14,62
86,7250 > iy ¢ 17.453 15.98
’7,250 10.16 18,13 16.61
RR,250 9.99 17.83 16,34
RQ,2%0 9.01 16,08 la,74
90,250 7.65 13.64 12.51
%250 6.01 10,72 9.R?
92.250 4,43 7.90 T o 24
93,250 2.83 5405 4,63
94,250 2.02 3.%1 3.31
95,2850 1.63 2.90 Z.66
96,250 1,45 2.59 Zie 31
97.2%N 1.30 2031 2.12
SK,250 1.16 \ 2.08 1.90
99,250 1.03 1.64 1.69
L0025 0 .92 1.64 1.50
101,20 .82 l.46 1.34
YOz, 250 o 1.29 1.18
FeR 2% «62 1.10 l1.01
104,250 55 «97 <RG
05250 &7 .83 o716
Y0A, 75 «39 o710 64
J 250 | ' e 56 51
108,250 25 X 04
103,250 o 20 S «32
Y105, 250 13 22 21
PR 250 +0R .14 «13
112,250 0,00 0.00 0,00

ro
o
~1



TICKFAU RIVFER
NCTORFE 8o 1968
CAMPI ING STTE NUMBER 4 AT SPRINGVILLF

NISTANCF +R0O» POINT OF INJECTION 31,00 MILES

RIVER DISCHARGE 103,00 CFS

PECOVERY RATIN OF TRACER «781

TIMF TO CENTKOID 107.37 HOURS

TIMF VARTENCE 2711711 HRS.SO.

COEFFICIENT OF SKEW 1.15977

DISCHARGE

TIMF SINCE CRSERVED CONSERYATIVF ADJUSTED

INJFCTICN CONCENTRATION CONCENTRATION CONCENTRATION

IN ~0URS IN PPR IN PPR IN PPR
97,250 0,00 0,00 0.00
9R, 250 «59 o716 1.08
99,250 1.49 1,91 2.74
100,250 2.59 3,31 4,74
101,250 3.98 S5.10 T.30
102,250 5.68 7.27 10.40
103,250 T el 9.47 13.55
100.2‘;0 8.‘04 10081 15.‘6
105,250 R,67 11.10 15.88
106,250 R.07 10,33 14,78
107,250 7.28 9.32 13.33
10R, 250 6,41 8.20 11.73
106,250 5.51 7.05 10.09
110,250 4,58 5.86 R,38
111.250 3.59 4,59 6.57
112.7%0 2.71 3.46 4,96
113,250 2,00 255 3.65
116,250 1.61 2.06 2.94
116,250 1.28 1 .64 2435
116,250 1.12 1.43 2.05
117.2%0 <94 1.20 - l1.72
118,250 .83 1,06 1.52
119,250 Y 4 «92 1.32
120,250 «63 .81 l.16
121,250 oo «65 «93
122.250 b7 «60 «86
123.250 « 40 «51 o713
124,250 o3 «40 S
125.250 25 «32 e4S
126,250 «20 26 ST
127.250 e15 19 27
12R,2%0 o1l S «21
129,250 + 06 <07 1l
130,250 0,00 0.00 0.00

o
L]
(o]



TANGTI2AH0OA RIVER
ARPRTIL 24
SaMPLING

SITF NUMBER 1 AT KENTWOOD«

DISTANCE FROM 20INT OF INJUFCTION

RIVER DISCHARGE

RFCOVERY RATIN OF TRACER

TIMF TO CENTROID
TIMF VARTANCE
COEFFICIENT OF SKEW

TIMF SIMCE
INJECTION

IN HOURS
7.833
R,167
£.500
8,833
9.1¢7
9,500
9.833
:0,1€7
10,500
160,833
11,167
11.50n
11.833
12.167
12.500
12.823
134167
13.500
13.833
14,167
14,500
14,833
15,167
15,5060

ORSERVED
CONCENTRATION
IN PPR

0.00
2.50
8,96

25.74
56,06

107,30

124,12

120,42

105,20

82.28
56.66
39,82
26.70
18.54
13.18
8.72
5,02
3.70
3,22
2.58
174
1.08
e
0,00

LLOUISTANNS

Se.10
204,00

1.185
10.38
1.051¢41
1.63395

CONSERVATIVE
CONCENTR2TION

IN PPR
d.00
2ol
T.56

21.72

47,31

°0‘56

104,75
101.63

88.79

69,44

7,82

33.61

22.53

15.65

1l.12
T.3¢F
4,26
3.12
272
2.18
1.47

«91
PG i
0,00

\(]LF_(
CF <

HOURS
HPS ., Su.

NDISCHARGE
ADJUSTED
CONCFNTRATION
IN PPR
0,00
°.11
T .5¢F
21.72
47,31
Q0 .56
104,75
101.63
BR.79
69,44
47.82
33.6)
272.53
15.65
11.1°2

7.36
4,24
3.12
Pe12
.18
167

«91

37
0,00



TANGIPAHNA RIVFR

APRIL 24 1969
SAMPL ING SITFEF NUMKFR 2 AT 1AMGIPAHOA. [ OCUTSTANNA

NISTANCE FrROM POINT OF INJECTION 11.20 MILES

RIVFR DISCHARGE 345,00 CFS

RECOAVERY RATIO OF TRACER 1.170

TIME TO CENTROID 22443 HOURS

TIMF VARIANCE 3.97883 HKRS.SNe.

COEFFICIENT OF SKEW 1.22536

DISCHARGE

TIMFE SINCE OBSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION CONCENTRATION

IN HOURS IN PPB IN PPR IN PPR
1R,500 0,00 0,00 0,00
18,833 1,37 1.17 1.99
19,167 3.88 3.32 5.63
19,500 8,51 7.28 12.34
19,833 13.66 11.68 19,81
20,167 19,77 16.90 28.67
20,500 2T.75 23.73 404,26
20,833 34,36 29.38 49,83
21.167 39,66 33.91 57.51
21,500 42,83 36,62 62.11
21.833 40,90 34,97 50,31
22.167 37.76 32.29 S54.76
2?2.500 34,10 29.1F 49,45
22.833 29.79 25.47 43,20
23.160 24,14 20,64 35.01
23.500 18,75 16,03 27.19
23.833 15.59 13.33 22.61
24,167 13.00 ¥is12 18.85
24,500 10,66 9,11 15,46
764,833 8.84 7.56 12.82
25.167 7.00 5.99 10.15
25.500 5.84 4,99 - Be47
25.R33 4,96 4,24 7.19
2h. 167 4,10 351 5.95
26,500 3.63 3.10 S.26
26,833 3.34 2.86 4.84
27.167 2.94 PP 4,26
27.500 2.79 239 4,05
27.833 2.60 2.22 ST T
2R, 167 2.48 2.12 3.60
2R,.500 2.10 y 1.890 3.05
28,833 1.81 1.55 2.62
29.1€7 1.55 1,33 2.25
29.500 1.24 1.06 1.80
79,833 .92 «79 133
30,167 «67 O «97
30,500 «43 «37 «62
30,833 0,00 0.00 0.00

/
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TANGIPAMOA RIVFR
APKIL 26y 19K9

SAMP ING STITE NUMKER 3 AT AMITE,

DISTANCF FROM POINT OF INJECTION

RIVER DISCHARGE

RECOVERY RATIONO OF TkaCER

TIMF TO CENTROID
TIME VARTANCE
COFFFICIENT OF SKkEwW

TIME SINCFE OBRSERVED

INGECTINN CONCENTRATION

IN HOURS IN PER
31,917 0,00
32,417 2.21
32.917 55
33,417 10,43
33.917 15.11
34,417 19,04
34,917 22.18
35,417 23.12
35,917 22.39
36,417 20,46
3A.917 17.€6
37.417 14,49
AT 917 10.96
3R.417 8.48
3R,917 6,57
39,417 5.40
39,917 4,42
40,417 3.94
40,917 3.49
41,417 3e.23
41,917 2.84
42,417 2.55
42,917 2.19
43,617 1.88
43,917 1.52
44,417 1el3
44,917 .83
45,417 <48
45,617 0,00

o
“i

LOUISTANNA

IN PP
0.00
2.11
S.2R
9,94

14,46

18,22

2l.22

22.12

21.42

19.57

16.99

13.86
10,49
S50 1 |
6429
ST
4,23
3,77
3.34
3.09
2ol
2.4
2.10
1.80
l.45
1.08

« 79
46
0.00

25.80
420.00

1.045
36.59
6.42561
1.04762

CONSERVATIVE
CONCENTRATION

R

MILFS
CFS

=~OURS
HPS S0

NISCHARGE
AD ILSTED
CONCENTRATION
In PPH
0.00
4435
10,87
20,54
29,76
37.50
43,69
35,54
-“6.10
40,30
44 ,7R
2R.54
21.59
l“o70
12.94
10.64
B,71
T.7€
.87
6436
5.59
5.02
4,31
3.70
2.99
2.23
l1e63
95
0.00



TANGIRPAHOA RIVFR
APRIL 24+ 1969

SAMPLING SITE NUMBER 4 AT INDEPFNDENCEs LOUISIANNA
DISTANCE FrROM POINT CF INJECTION

RIVER DISCHARGE

RECOVERY RATID OF TRACER

TIME TO CENTROID
TIME VARTANCEFH
COEFFICTENT OF Srtw

TIMF SINCFE OBRSERVED

INJFCLTION CONCENTRATION

IN =0URS IN PPB
40,667 0,00
41.167 o 17
41,667 1.86
472,167 3.58
42 .667 S.890
43,167 B.,48
43,667 11.67
446,167 14.50
44,667 17.08
45,167 18,36
45,667 17.74
66,167 16.38
46,667 14,26
47,167 11 .55
47.667 9.95
4R, 167 7.85
“R,667 6,37
49,167 5,20
49,667 4,57
50,167 4,06
50,667 3.50
51,167 3,07
51.667 2.67
S52.167 2.34
S2.667 2.02
S$3.167 1.746
53.667 1.46
S4,1K7 1.21
54,667 +95
55,17 .69
55,667 .56
S6.167 bl
S6.667 38
57.167 «25
57.667 .21
SR, 167 «17
S5H. 66T 0,00

232

34,40
438,00

.965
46,52
€,.39391
1.04156

CONSERVATIVE
CONCENTRATION

IN PP3
0,00 &
.81
1.S7
3,79
6.14
8.97

12,34

. 15,33

18,07
19,42
18,76
17,32
15.06
12,22
10.53
8,30
6,74
5.590
4,84
4,27
3,71
3.25
2.83
2.48
2.14
1.84
1.55
1.28
1,01
o73
«59
47
40
27
22
.18
0,00

MILES
CFS

“OURS
HRS 4SS0,

NDISCHAKGE
ADJUSTEDN
CONCENTRATION
IN PFR
N.00
1.74
4,23
R.l4
13.18
19,25
26.50
32.92
38,79
41,70
40.28
37.19
32.33
26.23
22.60
17.82
14,46
11.81
10,3R
9,17
Te96
6.98
5607
5031
4.59
3.94
3.32
275
.16
1.57
1.27
1.01
«B86
«57
oa7
«39
0,00



L el

TANGIPAHOA RIVER
APRIL
SAMPLING SITE NUMBER S AT NATALBANY,

24y

DISTANCE FROM POINT OF INJECTION

RIVER DISCHARGE

RECOVERY RATIO OF TRACER

TIME TO CENTROID
YARTANCE
COEFFI1CIENT OF SKEwW

T IME

TIME SINCE
INJECTION

IN HOURS

~

S0.167
516167
S52.167
53,167
Su,167
t5.167
Se.167
57.167
58,167
SGQ,167
60,167
61.167
62.167
63,167
646,167
65,167
66,167
6 16T
68 .167
69,167
76,167
71,167
T2.167
73.167
T4,167

OBSERVED
CONCENTRATION
IN PPB

0,00
.16
.54

1.60

4,12

9.07

13.03
14,24
12.79
10,22

8,00

5.88

4,08

2,84

2.09

1.61

¥a31

1.14
<96
.78
.60
L4
.27
o1

0,00

233

LOUISTANNA
44,10
510,00

1.047
58.78
12.89797
1.16366

CONSFRVATIVE
CONCENTRATION

IN PPB
0,00
16
52
1.53
3.93
8.67
12,45
13,60
12,22
9.76
T.64
5.62
3.89
2.71
2,00
1.54
1.25
1.09
92
715
«S7
042
«26
ell
0,00

MILES
CFS

HOURS
HRS,S0.

DISCHAKRGE
ADJUSTED
CONCENTRATION
IN PPB
0,00
39
1.30
3.83
9.%3
21.66
31.12
33.99
30.55
24,40
19.09
14,04
9,73
6.78
S.00
3085
3.172
2.73
2.30
1.87
1,43
1.05
66
o227
0.00



TANGIPAHOA RIVER
APRIL 24+ 19669
SAMPLING SITE NUMBER 6 AT ROBERT. LOUISIANNA

DISTANCE FRGM POINT OF INJECTION 51.00 MILES

RIVER DISCHARGE 630.00 CFS

RPECNHVERY RATIN OF TRACER .891

TIME TO CENTROID 67.85 HOURS

TIME VARIANCE 17.17720 HRS.SG.

COEFFICIENT OF SKEW 1.31538

DISCHARGE

TIME SINCE OBSERVED CONSCRVATIVE ADJUSTED

INJFCTION CONCENTRATION CONCENTRATION CONCENTRATION

IN FOURS IN PPB IN PPR IN PPB
60,167 0.00 0.00 0.00
61.167 .73 .82 2.52
62.167 1.91 2.15 6463
63,167 3,75 4.21 13.00
66,167 6.67 7.27 22,46
65,167 8,72 9,79 30.22
66.167 9.65 10,86 33,47
67.167 8.47 9.51 29.38
68,167 6.44 T.eh 22.35
69.167 4,04 boSb 14,01
70,167 2.98 3,35 10.35
T1.167 2.48 2473 8460
72.167 1.99 2420 6491
73,167 1.72 1,53 5.95
74,167 1.4) 1.55 4490
75.167 1.15 1.26 3.99
76,167 .96 1,09 3.34
17.167 STT 86 2.66
78.167 .58 65 2.00
79,167 .50 .57 1.75
8C.167 .36 60 1.25
81,167 .30 .36 1.05
p2.167 .22 .25 : .78
83,167 .18 .21 .64
84,167 .15 W17 51
85.167 .08 .09 .29
86.167 0,00 0.00 0.00
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TANGIPAHOA RIVER
APRIL 24e 1969
SAMPLING SITE NUMBFER 7 AT PONCHATOULAs LOUISIANNA

DISTANCE FRQOM POINT OF INJECTION SB.40 MILES

RIVER DISCHAKGE 660,00 CFS

RECOVERY RATIO OF TRACER +RE9

TIME TO CENTROID 78,46 HOURS

TIME VARIANCE 12.,14111 HRS,.SQ.

COEFFICIENT OF SKEW « 79381

DISCHAKGE

TIME SINCE CBSFRVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION COWCENTRATION

IN HOURS IN PPB IN PPH IN PPR
T1.167 0.00 .00 0.00
72.167 79 91 2.93
73.167 2.25 259 R.38
Ta,1€7 3.96 4,56 14,76
715.167 6,08 6.99 22.62
T6.167 7.75 8,92 28,86
T7.167 8,76 10,0R . 32.61
78,167 T.46 8.58 2T.77
79,167 5.96 : 6.85 22.17
80,167 4,48 5.15 16,68
81,167 3.50 4,03 13,04
B2.1€67 2.73 3,14 10.16
B4,167 l1.68 1,93 6,25
85,167 1.26 1.45 4,68
86,167 93 1,07 3,47
87.167 o716 «87 2.83
BB, 167 «S2 «60 1.95
89,167 31 «36 l1.16
90,167 e15 17 57
91,167 0,00 0,00 0.00
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TANGIPAHOA RIVER
SEPTFMRER 15« 1969
SAMPL ING SITE NUMBER 1 AT KENTWOODs LOUISIANNA

DISTANCE FROM POINT OF INJUECTION Se10 MILES

RIVER DISCHARGE 122.00 CFS

RECOVERY RATIO OF TRACER 1.023

TIMF TD CENTROID 14.99 HOURS

TIMF VARIANCE 3.456N3 HRS.SQ.

COEFFICIENT OF SrEw 3 1e11494

NISCHARGE

TIME SINCF OBSERVED CONSERVATIVE ADJUSTED

INJUECTION CONCENTRATION CONCENTRATION CONCENTRATION

IN HOURS IN PPB IN PPB IN PPRB
11.367 0.00 0.00 0,00
11,867 5.26 S.14 Selé
12.367 17.96 17.56 17.56
12.8¢7 51.828 S0.72 50,72
13,367 83,66 81.79 Rl1.79
13.867 83,92 82.05 R2.05
164,367 Té.14 T2.48 T2.48
14,867 62,36 60,97 60.97
15,367 51.82 S0.,66 S0.66
15,867 44,52 43,53 43453
16,367 3710 36,27 36,27
16,867 31,12 30,43 30.43
17.367 24,68 24,13 24,13
17.867 18,70 18.28 18.28
18.367 12.56 12.78 12.28
18,867 8,44 8.25 8.25
19.367 5.82 5.69 S.69
19,867 3.92 3.83 3.83
20,367 2.30 2.25 225
20,867 1.36 1.33 1.33
21,367 1.18 1.15 1515
21.85K7 1.00 «98 «98
22.3€7 «70 «68 <68
22 .867 o646 ' e63 «63
23.367 «66 «65 «65
23.867 «56 55 55
24 .367 «38 e 37 PR 4
24 .867 0,09 0,00 0,00
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TANGIPAHOA RIVER
SEPTEMRER 15« 19A96
SAMPLING SITE NUMBER 2 AT TANGIPAHOA. LOUISTANNA

NISTANCE FROM POINT OF INJECTION 11.20
RIVER DISCHAKGE 164,00
RECOVERY RATIO OF TRACER 973
TIME TO CENTROID 31.11
TIME VARIANCE 8.26598
COEFFICIENT OF SKEWw 1.46617
TIME SINCE O08SERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPBR IN PPR

24,867 0.00 0,00

25.867 «84 « 8%

26.867 6.91 7.10

27.867 20,13 27, 0k

28.867 34.85 35.80

29.867 41,06 42,18

30.9867 35,13 36,09

31.867 26.78 27.51

32.867 19,08 19,60

33,867 12.50 12.84

34,867 T.72 7.93

35,867 S.1R 5.32

36,867 3.48 357

37.867 2.30 2.36

38.867 1.59 1.63

39,867 1.14 1,17

40,867 «94 «97

41,867 .68 i ]

42.867 49 50

+3,867 ‘e 38 «39

44,867 «30 31

45,.B67 22 23

46,867 +13 «13

47,867 0,00 0,00

MILES
CFS

HOURS
HRS.SQ,

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
0.00
l.16
9.54
27.80
48,12
56,70
48,51
36.98
26435
17.26
10.66
T.15
3.18
2.20
1.57
1.30
e 94
«68
52
obl
«30
ol8
0.00



TANGIPAHOA RIVER
SEPTFMRER 15+ 1969
SAMPL ING SITE NUMRER 3 4l AMITEs LOUISIANNA

DISTYANCE FROM POINT OF INJECTION 25.80
RIVER CISCHARGE 245,00
RECNVERY RAT10 OF TRACER .802
TIME TO CENTROID 48,69
TIMF VARIANCE 15.36892
COEFFICIENT OF SKEW 123077
TIME SINCE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPB

40,867 0,00 0,00

41,867 « 15 . 94

42,867 2.82 3.52

43,867 6,72 8.38

46,867 11.59 14,45

45,867 14,78 18,43

46.867 16,13 20,11

47.867 14,64 18.25

48,867 12.82 15.98

43,867 10,45 13,03

50,867 7.85 9,79

51.867 S5.84 7.28

52.867 4,26 5.29

53.867 3.09 3.85

54,867 246 3.07

55.867 1.746 2417

56.867 le42 1e77

S7.867 1.16 1,45

SR.B67 «95 l1.18

59,867 .88 1.10

60,867 «66 «82

61,867 40 «50

62.867 31 «39

63,867 32 040

64,867 e 22 27

65.867 +10 «12

66,867 0,00 0.00
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MILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0.00
1.88
T.06
16.83
29.02
37.01
40,39
36.66
32.10
26.17
19.56
14,62
10,62
TaT4
6.16
4,36
3.56
2090
2438
2.20
1.65
1.00
«78
«80
+55
25
0,00



TANGIPAHOA RIVER
SEPTFMBER 15+ 1969
SAMPL ING SITFE NUMBFR 4 AT INDEPENODENCE. LOUISIANNA

DISTANCF FROM POINT OF INUECTION 34,40
RIVER CISCHANGF 286.00
RECOVERY RATIO OF TRACER , JRE0
TIME TO CENTROID , 6l1.22
TIMF VARIANCE 26.74458
COEFFICIENT QOF SrEw 1.71487
TIMF SINCFE OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PPR

S2.867 0,00 0.00

53.867 1.63 1.89

54,867 3.94 4,.5R

56,867 6,70 7.79

56.867 10,03 11.65

57.867 12,57 14.61

S8.867 13,20 15.34

59,867 12.06 14,02

60,867 10,67 12.40

61,867 8,62 10.02

62.867 6,52 TeST

63.867 S.11 5.94

64, BRT 4,04 4,70

65,867 3.22 3,74

66,867 2.52 2.93

6T .B6T 1.93 2.25

68,867 S 1.75

60,867 1.24 1.44

70.867 1,03 1.20

T1.867 «B7 1.01

T2.867 512 <84 .

T3.867 58 67

74,867 + 51 «60

75.867 47 «5S

76,8867 os1 J4R

77.8A7 T «43

T8.867 e 37 «43

79.867 037 .‘3

80,867 .34 «40

8] .867 .20 s 23

B2.6K7 Nl | o226

B2,867 e16 .18

84,867 012 ol4

RS . 867 +«10 o1

B6,.,R67 .07 .08

B7.RA7 GO0 .02

RAERT 0,00 0.00
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MILFS
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCFNTRATION
IN PP3
0.00
A
10.74
18,26
27.32
34,24
35.97
32.87
29.07
23.49
17.75
13.92
11.02
8,76
6,88
S.26
4,10
3,37
2.81
2.36
1.96
1.57
1,39
1.29
1012
1.01
1.00
1.01
«94
e 5S4
eS7
4?2
34
e 26
e20
«05
0,00



TANGIPAHOA RIVER
SEPTEMRER 1684 1969
SAMPL ING SITE NUMBER S AT NATA(R 'IYs LOUISTANNA

DISTANCE FROM POINT OF INJECTION 44,10 HMILES

RIVER DISCHAKGFE 304,00 CFS

RECOVERY RATIN OF TRACER o741

TIME TO CENTROID 75.04 HOURS

TIMF VARIANCE 19.58704 HRS,.SQ,.

COEFFICIENT OF SKEW 1.24977

DISCHARGE

TIME SINCE ORSERVED CONSERVATIVE ADJUSTED

INJUECTION CONCENTRATION CONCENTRATION CONCENTRATION

T * wOURS IN PPB Ix PPR IN PPR
65,.,R67 0,00 «090 000
66,867 « 36 «49 1.22
67.867 1.15 1.55 3.86
68.867 2.61 3.52 B.7&
69,867 S5.02 6,77 16.88
70,867 7.72 10,41 25.55
71.867 9,54 12.87 32.07
72.867 10,23 ' 13.81 34,41
73,667 10,08 13.61 33.91
T4,.,867 9.21 12.43 30.98
75.867 7.77 10.49 26.14
76.867 6435 8.57 21435
77.6867 4,89 6,60 16.45
78.867 3.71 5.01 12.48
79,867 2.78 3.76 9,36
80,867 2.00 2.70 6,74
81.867 1.50 2.02 S.064
82.867 l.14 1.53 3.82
83,867 .91 1.23 3.07
84 ,R67T .79 1,06 2.65
85.867 +68 «92 2.30
86,867 55 T4 1.86
87 .867 A +59 1.4R
8R,R6T o42 57 l1e4l
B9 .RAT «38 A 1.29
90.867 «33 b4 l1.10
91.867 A «23 SR
92.867 +15 «20 «50
93,87 511 o185 «36
94 ,RAT .08 o1l «28
Q5,867 0.00 0.00 0,00
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TANGIPAHOA RIVER
SEPTEMREFR 154 1969
SAMPLING SITE NUMBER 6 AT ROERERTe LOUISTANNA

DISTANCE FROM POINT OF INJECYION 51.00
RIVER DISCHARGE 319,00
RECOVERY RATIO OF TRACER . 660
TIME 10 CENTROID 85,04
TIMF VARIANCE 22.73062
COEFFICIENT OF SKEW 1.34887
YIMFE SINCE OBSERVED CONSERJATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PPR

76,867 9,00 0.00

77667 155 2¢35

78,867 3.14 4,75

79,667 4,86 735

80.R6AT 6.75 10,22

R]1,867 7.93 12.01

82 .BE7 8.57 12.98

83.867 8,08 12.26

R4 ,B87 6,92 10.,4R

85,867 5.93 8,98

86,867 5,00 7.57

R7.867 4,12 6,23

83,867 3.22 4,88

89,867 Ceb?2 3.66

99,867 1.78 2,70

91,867 1.30 1.96

92,867 1.02 1.55

93,867 .80 1.22

94,867 .70 1.06

98 ,8A7 « 59 «89

96,867 49 A

97.867 .36 «55

98,867 .32 48

99,867 .27 41
100,867 «30 4SS
101,867 .28 o433
102.867 26 e 39

103,667 .20 .30

1064 ,BK7 e o199
105,867 .08 e

106,567 0,00 7100

MILES
CES

HOURS
HRS.5Q.,

DISCHARGE
ADJUSTED
CONCFNTRATION
IN PPR
0.00
6,15
12.42
19.23
25.72
31.41
33.94
31.99
27.42
?3.‘.7
19,89
16.30
12.77
9.57
7.06
Se.13
4,05
3.18
2eT7
2.33
l'gs
le4é
1.25
1006
1.17
1.12
1.01
e79
e49
«33
0.00



TANGIPAHOA WIVER
SEPTFMRFR 1S+ 1969
SAMPL ING SITE NUMBER 7 AT PONCHATULAs LOUISTANNA

DISTANCE FROM POINT OF INJECTION 56,40
RIVER DISCHARGE 383,00
RECOVERY RATIO OF TRACSR .696
TIMF TO CENTROID 97.85
TIME VARTANCE 17.89958
COFFFICTENT OF SKEW .83244
TIMF SINCE ORSERVED CONSERVATIVE
INJFCTION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PPR

88,867 0.00 0.00

89,867 .58 .83

90.867 1.47 2:11

91,867 2.63 3.77

92,867 3.75 5.39

93,867 5.31 7.62

94,867 6,42 9.22

95,867 7.21 10.36

96,867 7.29 10,47

97,867 6.76 9.72

98,867 5.70 8.19

99,867 4,76 6.83

100.867 3.86 5.54

101.867 3.00 4,31
102.867 2.0 3.3
103,867 1.73 2.48
104,667 1.33 1.91
105,867 <96 1.37
106,867 .69 «99
107,867 .52 .75
108.867 o662 <60

109,867 .36 .52

110,667 .36 .49

111.867 .28 o6l
112,867 .19 .23
113.867 .08 .11
114,867 0,00 0.00

o
&a
(o8]

MILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
0,00
2.62
6,64
11.85
16,92
23.93
2R.93
32.52
32.88
30,50
25.72
2le44
17.39
13453
10.39
7.79
S.99
4,31
3.10
2436
1.88
l1.62
1.53
1.28
«87
¢34
0,00



RED RIVER
APRIL 7+ 1971
SAMPL ING SITE MUMBFR 1 AT GRAND FCORFe LOUISIANNA

NISTANCF FROM POINT OF INJUECTION 3.57 MILFES

PIVER DISCHARGFE 8130,00 CF>S

RECNVFRY RATIO OF TRACFR o741

TIME T0O CEMNTROTD 3.01 HOuLRS

TIMF VARIANCF «31740 HR3,SQ.

COFFFICIENT OF SKEWw 1.50699

DISCHARGE

TI®E SINCE ORSERVED CONSFRVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION CONCFNTYRATION

IN HOURS IN PPRH 1} PPH IN PPR
2.250 0,00 0.00 N.00
2o 315 13.46 1R.15 18,15
2.500 21.41 28,88 2R.88
2.A25 20.96 28.27 26,27
2.750 19,59 26,42 2hat2
2.875 17.28 23.21 23.31
3.000 14,77 : 19,92 19.92
3.125 12.44 16.77 16,77
3.250 10.18 13,72 13.72
3.375 7.82 10.55% 10,55
3,500 S.78 7.60 7.R0
3.675 4.68 .31 6.31
3.750 3.77 5.08 5.08
3.R7S 3.12 4,20 4,20
4,000 2ebb 3.32 3.32
4,125 2.00 2.70 2.70
4,250 1,52 2.06 2.06h
4,375 1.28 1,72 1.72
4,500 1,03 1.39 1.39
L, kP25 .82 1.11 l.11
4,750 «69 «93 «93
4,875 62 «83 <83
9.000 .55 07,' 071‘
5 12% b6 «61 «61
5.7250 .38 «51 «51
IR T4 « 29 «39 «39
5.500 «21 «28 «28
5.625 o123 o17 <0 B g
E.750 0,00 C.00 0.00



REN IVER
AFPRIL Te 1971
SAMPLING SITE NUMBER 2 AT COLFAXs LOUISIANNA

NISTANCE FROM POINT OF INJFCTIOMN 47.00
RIVER DISCHARGE 8660.00
RECOVFRY RATIO OF TRACER . 740
TIME YO CENTROID 34.11
TIME VARIANCE 5.20927
COEFFICIENT OF SKEw +80885
TIME SINCE OBSERVED CONSERVATIVE
INJFCTION CONCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPR

2R.750 0,00 0,00

29.250 13 )8

29.750 +31 041

30.250 «55 o T4

30,750 1,05 1.42

31.2%0 1,75 2.36

31,750 2.56 '3,46

32,250 «33 4,50

32.750 3,76 5.09

33.250 4,00 S.41

33,750 3.96 S.3%

34,250 3.57 4,83

34,750 2.91 3.93

35.250 2,37 3.21

35,750 1.91 259

36.250 1,55 2.09

36,750 1.23 1.67

37.250 «97 1,31

37.750 « 76 1,02

38,250 «59 «719

3R,.750 «48 <64

39,250 «39 «52

39,750 «31 042

40,250 N e 36

40,750 .20 27

41,250 e17 o22

41,750 sl 3 18

42,250 .08 o11

42,750 0,00 - 0,00

MILES
CFS

HOURS
HRS.SQ.

NDISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
0,00
19
ks
.79
1.51
2.51
3.69
4,79
Se.42
SeT6
S.70
Sel4
4,19
3,42
2e76
2.23
1.78
1.39
1.09
069
«56
hé
«36
«28
24
19
o112
0.00



RED RIVER
APRIL 7+ 1971
SAMPLING SITE NUMHER 3 AT ALEXANDRIA. LOUISTANNA

DISTANCE FROM POINT OF INJUECTION 62450
RIVER DISCHARGE 8810.00
RECOVERY RATIO OF TRACER <695
TIME TO CENTKOID 61.25%
TIME VARIANCE 14.76508
COFFFICIENT OF SkKkEW 1.25227
TIMF SINCE OBSERVED CONSFRVATIVE
INJECTION CONCENTRATION CCNCENTRATION
IN HOURS IN PPR IN PPy

53,750 0,00 0.00

54,750 e19 o2l

85,750 «56 «81

56,750 1.16 1.67

S7T.750 1.76 2e54

S8.,750 2s21 3.19

59,750 2e49 3.58

60,750 2.26 3.25

61,750 1,87 2.69

62.750 1.47 2.12

63,750 1.11 1.59

64,750 « 75 1.08

65,750 «51 Alfa

66,750 «38 255

67,750 «30 043

68,750 : «25 35

69,750 «20 «29

70.750 el16 «23

T71.750 «13 «19

72.750 .10 15

73.750 .08 e1?

74,750 «06 <09

75,750 .05 «0OR

76,750 06 «06

77.750 +03 .Ca

T7B.750 0,00 0.00
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MILES
CFo

HOURS
HPS Sno

DISCHARARE
ADJUSTED
CONCENTHATION
IN P28
0.00
«39
.88
1.81
2.75
3.45
3.88
3«52
2.92
2.30
1.72
1.17
79
«59
47
.38
«32
25
20
16
«13
10
.08
«06
.o“
0.00



RED RIVER
APRIL 7. 1971
SAMPL ING SITF NUMBFR 4 AT ST, HwY. 115« MONCLA, LA,

DISTAMNCE ¢&0Om POINT OF INUECTION 120,00 MILFS

RIVER DISCHARGE &R10,00 CFS

RECOVERY RATIO OF TRACER «587

TIME TO CENTKR(C1O 94,21 HOURS

TIMF VAR]JANCE 20,90321 HRS,SN.

COEFFICIENT OF SKEW « 18550

DISCHARGE

TIME SINCE OBSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION CONCENTRATION

IN HOURS IN PPB IN PPB IN PPR
84,750 0.00 0.00 % 0eCU
85.750 014 +23 e2%:
86,750 «31 52 57
B7.750 « S «97 1.05
B8R, 750 + 84 1,43 1.55
83,750 1.08 1.863 1.98
90,750 1.31 2.23 2.42
91,750 1.46 . 2e49 2.70
92,750 1.50 2.56 2eT7
93,750 1,44 2445 2.66
94,750 1.27 2.16 2434
95,750 1,10 1.87 2.03
96,750 «93 1.59 1.73
7. 750 ; oI5 1.28 1.39
9R, 750 .58 «99 1,07
96,750 bt o 16 «82
100,750 « 36 «58 «63
101.750 «28B 47 e51
102.759 «23 e40 «43
103,750 e19 e 32 35
104,750 + 19 26 «28
105,750 13 «Z1 «23
X06.750 .09 016 )17
107.750 .06 o1l e12
108,750 « 06 .10 e1l0
109,750 +03 « 06 «06
110,750 .02 o 04 e 04

111.750 «00 .00 «00

246



RED RIVFR
APRIL l4. 1971
SAMPL ING SITE NUMBFR 1 AT SHREVEPORT. LOUISTANNA

DISTANCE FROM POINT OF INGECTION 5.00
RIVER DISCHARGE 4935,09
RECOVERY RATIO OF TRACER 1.203
TIME TO CENTROID 4,23
TIMF VARIANCE 1.23953
COEFFICIENT OF SKEW 1.81229
TIME SINCF ORSERVED COMSFRVATIVE
INJFCTION CONCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPR

2.917 0.00 0.00

3.167 20,37 16.93

3.617 20.79 17,28

3.6A7 17.39 14,46

3.917 14,41 11.98

4,167 11.54 9,59

6,417 9,50 7.90

4,667 7.82 6.51

4,917 6,31 5.25

S.167 4,93 4,10

S.417 3.80 3.1%

5.667 2.80 2.32

S.917 1.98 1.65

6.167 1.45 1.290

G017 1.25 1,04

6,667 1,03 +86

6.917 «91 o716

T.167 e76 « 66

T.417 .68 «56

T.667 e 96 47

7.917 «55 46

8.167 e45 «37

B,417 «36 «30

B, 667 «32 26

8.917 .29 25

9,167 .22 .19

9.417 19 16

9,667 «l4 12

9,917 0,060 0.00

MILES
CFSs

HOURC
Hpb.‘)().

DISCHARGFE
ADJUSTED

CONCENTRATICN

IN PPS
0.00
16.93
17.28
14,46
11.98
9.%59
7.99
6,51
Se25
4,10
3.16
232
1.65
1.20
1.04
«R6
o716
66
56
o7
Y
«37
«30
« 26
«25
«19
16
«12
0,00



RED RIVER
APRTIL 14+ 1971
SAMPL ING SIVE NumpER 2 AT LACHUTE. LOUISTIANNA

DISTANCE FROM POINT OF INJECTION 34,00 MILES

RIVER DISCwARGF 4930.00 CFS

RECOVERY RATIN OF TRACER <805

TIME TO CENTROTO 34,09 HOURS

TIMF VARTANCE 15,79528 HRS,.SQ.

COFFFICIENTY OF SrEW 1.68504

DISCHARGE

TIME SINCE OBSERVED CONSERVATIVE ADJUSTED

INJUECTION CONCENTRATION CONCENTRATION CONCENTRAT[ON

IN HOURS IN PPR IN PPS IN PPR
27,417 0,00 0.00 0.00
28.‘17 .“o '50 .50
29.417 1.27 1.58 158
30,417 2.21 2.T4 CaTlb
31.417 3.03 3,77 3.77
32.417 3.16 3.93 3.93
33,417 2.79 3,47 3.47
34,417 2.27 2.82 2.82
35,417 1.77 2.19 2.19
36,417 1.32 l.64 1.64
37.417 «90 1.12 l1.12
38,417 «61 o715 «715
39,417 45 e 56 e56
404,617 « 36 bl b4
41,617 o266 e 32 32
42,017 .19 o 24 024
‘3.“17 .16 «19 el19
46,417 2 357 o16 e16
‘qo“l., oll 016 elb
46,417 <10 «13 e13
47,417 .09 012 . e12
4R, 417 .08 «10 el0
49,417 «06 .08 «08
S0.,417 .06 -8 +08
S1.417 <05 « 06 «06
52.417 .03 e 04 e 04
53,417 .03 «03 «03
S4,.,417 0,00 0,00 0,00
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RED RIVER
APRIL 144 1971
SAMPL ING SITE NUMHER 3 AT COUSHATTAs LOUISTANNA

DISTANCE FROM POINT OF INJECTION 64,00
RIVEK DISCHARGE 6$030,00
RECOVERY RATIO OF TRACER « 854
TIMF TO CENTROID 54,08
TIMF YARIANCE 21.61306
COEFFICIENT OF SKkEW 1.39435
TIME SINCE OBSERVED CONSERVATIVE
INJECTI CONCENTRATICON CONCENTRATION
IN HOURS IN PPR IN PP

46,917 0,00 0.90

47,917 «64 P 7

4R, 917 1.21 1.42

49,917 1.76 2.06

50,917 2.27 2.66

51.917 2.57 3.01

52.917 2.32 2.71

53.917 1.69 1.98

54,917 1.27 ; 1.49

55,917 «99 l1.16

56,917 o717 +90

57.917 «60 . o170

58,917 «49 «57

59,917 ol «48

60,917 «36 o4

61,917 «30 «35

62.917 25 »30

63,917 21 25

64,917 .18 21

65,917 e15 «l8

66,917 .13 15

67.917 o1l e13

68,917 .10 i ¥4

69,917 .07 .09

70.917 .06 «07

71.917 004 «05

72.917 .03 .03

73.917 0,00 0.00
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MILES
CE'S

HOURS
HRS SO

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
.00
«91
174
2.52
3.25
3.68
3.32
2.42
1.82
1.42
1.19
«86
.70
«59
«51
«43
«36
«30
«26
«22
«19
«16
«lb
ol1
«08
<06
.04
0,00



REN RIVFR

APRIL l4o 1971
SAMPL ING SITE NUMHBER & AT GRAND FCORFe LOUISIANNA

DISTaNnCE FROM POINT OF INUECTION 99,93 MILES

RIVFR DISCHERGE 6530.,C2 CFS

FECOVERY RATIO COF TRACER W

TIMF TO CENTROID 8B,/ HOURS

TIMF VARTANCE 20.,1R525 HARS.SQ.

COEFFICIENT OF SrEWw . 10962

DISCHARGE

TIME SINCE OBSERVED CONSERVATIVE ADJUSTED

INJFCTION CONCENTRATION * ZCCTNTRAT [ON CONCENTRATION

IN HOURS IN PPS "IN PPH IN PPR
78,917 - 0,00 0,00 : 0,00
79,917 «13 o116 022
80,917 29 «3R «50
81.917 «50 e64 «85
82.917 ) «99 1631
R3,.917 1,03 1,34 1.78
8“,917 1029 1067 2.21
85,917 1.47 1.84 Cebd
86,917 1.49 1,93 : 2.56
87.917 1.50 1.94 7T
RR,917 1,472 1.84 P43
89,917 127 1.64 2.17
20,917 1,05 1.35% 1.79
91,917 <84 1.09 l.446
92,917 .68 «88 le16
93,917 D2 +68 «90
94,917 ol «53 e 16
95,917 e 32 ol PR IT
96.917 « 24 e31 241
971,917 .18 o24 031
98,917 o13 e16 «21
¢9,917 .10 «13 «18
100.917 .09 012 e16
101,917 +08 210 «13
102,917 e 0€ .08 el0
103,917 «04 «05 «07
104,917 02 «03 .03
105,917 0,0¢C 0,00 0.00

250



RED RIVER
MAKRCH 13, 1972
SAMELING SITE NUMBER 1 AT SHREVEPORTs LOUISTANNA

DISTANCF FPOM POINT OF INJECTION S.00
RIVFR DISCHARGE 620,00
RECOVERY RATIO OF TRACER 1,342
TIMF TO CENTRCID . e B
TIME VARIANCE . 1.07378
COEFFICIENT OF SKEW ; "1.44980
TIMF SINCE ORSERVED CONSERYATIVE
INJECTION CONCENTRATTON CONCENTHATION
IN HOURS IN PPB IN P/ R

4,084 0,00 Je00.

4,334 2.50 1.86

4,584 15.56 11.60

4,836 22.30 16,61

5.084 19.59 14,60

5,334 16.51 12.31

5.584 12.85 10,32

5.834 11,32 Feu3

6,084 G.10 6,78

6,334 7.07 5.27

6.584 5.67 4,23

6.834 4,58 Ak

7.084 3.67 2.73

7.334 2.97 2,22

7.584 2.31 1.7¢

7.834 1.83 1.35

8.084 1.38 1.03

R,334 1.10 .82

R.5H4 «85 «63

8,836 «64 48

9,084 .48 «3%

9,334 «37 .27

9.584 «30 23

9.834 25 19

10,084 «20 15

10,334 y e13 10

10.5R4 10 «07

10,436 «06 «04

11,084 0,00 0,00

MILES
CES

HOURS
HRS S0

DISCHARGE
ADJUSTED
CONCFNTRATION
IN PPR
0,00
1.86
11.60
16.61
14,60
12.31
10,22
Ret3
6.78
5.27
‘.23
3.41
2uld
?2.22
1.72
1.36
1.03
«82
«63
.48
¢35
27
o3
e19
¢l1l5
el0
5
°04
0.00



RED PIVFR
MARCH 13e 1972
SAMPL IAG SITE NUMBER 2 AT LACHUTEs LOUISIANNA

DISTANCE F=0OM POINT OF INJUECTION 34,00
PIVEKR DISCHARGE 6620.,00
RECOVFRY RATIO OF TRACER 1.040
TIME TO CENTROID 35.04
TIMF VARIANCE 10.61478
COEFFICIENT OF SKEW 1.35594
TIME SINCE 03SERVED CONSERVATIVE
INJECTION CONCENTRAT1ON CONCENTRATION
IN HOURS IN PPB IN PPR

23.5R4 0,00 0,00

29,084 .07 «07

29.5“4 .32 .31

30,.0K4 «64 «61

3".58‘ 1007 1003

31,084 1.75 1.68

31,584 2.73 2.62

32.084 B3O 3.43

37.584 4,064 3.88

33,084 4,40 4,23

33.584 4,54 4,36

34,04 4,41 4,24

34,584 4,05 3.89

35,084 3.67 3.53

35,.5Ka 3.25 3.13

36,084 2.81 2.70

36.5R4 2.38 2.29

37.08% 1.98 1.90

37.584 1.59 1.53

38,084 1.34 1.29

3R,584 1.11 1.06

39.08K4 «94 91

39,584 o179 o716

40,084 «67 64

40,584 «56 54

41,084 o 48 46

41,584 bl «40

42,0846 «36 «35

42,584 «31 20

43,0DRéG .27 e 26

43,584 22 o21

464,086 .19 .19

44,584 + 17 «17

45,084 «15 + 15

45,5R4 .13 012

46,084 e12 oll1

46,5R4 «10 «10

47,0R4 .09 .09

4T, S5R4 .08 .08

4R, 0DPRG .07 «07

4R, 584 .06 «06

MILEES
CFS

HOURS
HRES,S0,.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0,00
‘e 07
«31
«61
1.03
1.68
3.43
3.88
4,23
4436
4,24
3.89
3.53
3.13
2.70
2.29
1.90
1.53
1.29
1.06
<91
16
64
54
Yy
040
«35
«30
226
21
«19
ot
15
«12
11
e10
«09
.08
«07
«06



RED RIVER

DISCHARGE
TIMF SINCF ORSERYED CONSERVATIVE ADJUSTED
INJECTION CONCE'.TRATION CONCENTRATION CONCENTRATION
49,084 -05 «05 «C5
49,5R3 «04 .06 « 04
50.084 .03 <102 .02
50,584 .02 .02 «02
51.084 01 «01 «01
S1.584 0.00 0.00 0.00

o
o
(2]



RED RIVER
MARCH 13, 1972
SAMPL ING SITE NUMSER 3 AT COUSHATTA, LOUISIANNA

DISTANCE FR0M POINT OF INJECTION 66.00
RIVEKR NISCHAKGE 8300.00
RECOVFRY RATIJ OF TRACFR .924
TIMF TO CENTROID 55.86
TIMF VARIANCE 12.990658
COEFFICIENT OF SKEW .96361
TIME SINCE OBSERVED CONSERVATIVF
INJFCTION CONCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPR

“R,917 0.00 0.004

49,417 20 22

69.9]7 046 e 49

S0,«17 16 .82

50,917 1,07 1,15

R1.,617 1.31 1,62

S1.917 1,54 1.66

S2.417 1.76 1.93

52.917 2.07 O Ptk

83,417 2.32 2.51

$3.9217 257 2.78

S4.417 2.63 2.84

54,917 2,52 2.73

§5,417 2.36 2655

55,917 2s21 2.39

56.417 2.02 2.18

56.917 1.85 2.00

S7.417 1,70 1.83

57.917 1.52 1.64

SR.417 1.34 1.45

58,917 1.19 1.28

59,417 1.01 1.10

59,917 .82 +B8

60,417 «6S T4

60.917 «58 63

6l.417 «50 «S6

61.917 AP .45

62.417 «36 39

62,917 <30 3P

62,417 «25 27

63,917 .23 264

64,617 .18 .20

64,917 o 16 18R

65.417 <14 .15

65.917 .11 .12

66,417 .10 11

66.QI7 .OQ .09

67,6417 O .07

67.917 «07 «07

68.‘017 .06 <06

6R,917 .0 « 06

ro
(¥a}
<a

MILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
0.00
27
62
l.o3
1.45
177
2.08
2.42
2.80
3.15
3.49
3‘56
3.42
3.20
2.99
2.74
2.5]
2.30
2.06
1.82
1.61
1637
l.11
93
«79
«67
57
«4R
«40
«34
31
25
22
.19
15
13
12
<098
«09
008
«07



PED RIVER

NDISCHARGE
TIME SINCE OBSERVED CONSERVATIVE ANDJUSTED
INJECTION CONCENTRATION CONCENTRATION CONCENTRATION
69.“17 005 005 .07
6Q.917 .04 00‘ 005
70,417 <04 «04 «05
70.017 .02 002 003
71,617 .02 .02 «03
T71.917 0.00 0,00 0,00



RFD RIVER
MARCH 134 19727
SAMPLING SITE NUMBER 4 AT GRAND FCOREs LOUISTANNA

DISTANCF FROM POINT OF INJECTICON 99,00
RIVEP D1SCHARGE #4890,00
QECOVERY RATIC OF TRACER +B47
TIMF TO CENTKGID 87.49
TIMF VARTAMCE 24,89523
COEFFICIENT OF SKEw " ,R9954
TIME SINCE ORSERVED CONSERVATIVF
INJFCTION CONCENTRATION CONCENTRATION .
IN HOURS IN PPH IN PPH

T7.917 0,00 0.00

78.917 21 «2h

79,917 42 «49

RD.917 .68 «80

81.917 e 94 l1.11

82.917 1.21 1,42

83.917 1,47 1.74

84,917 1.66 1.9%

85.917 1.65 1.94%

R6,917 1,48 1.75

B7.917 1.30 1.53

88,917 1.12 1.32

89,917 <94 1.11

90,917 « 75 « 89

91.917 «60 o711

92.917 «49 «5R

93,917 40 R

94,917 32 .38

95,917 * Botg6 31

96,917 «22 25

97,917 .20 v23

98,917 o17 20

99,917 15 18

100,917 1 .15

101,917 10 ol2

102,917 .08 .09

103,917 e)5 .06

104,917 + U3 .03

105,917 0,00 0.00

256

MILES
CFS

HOURS
HeS o Swe

DISCHARGE
ADJUSIED
CONCENTRATIOHN
IN PPR
0.00
«33
66
1,07
l.‘q
1.91
234
2.63
2.61
2435
2.05
l1.78
1.46
1.20
« 95
«78
e63
51
42
«36

-
e24

27
e 24
20
«16
12
«08
« 04
0,00



RED WRIVFR
JUNE 12+ 1972
SAMPL ING SITE NUMBER 1 AT GRAND ECOREe LOUISTAMNNA

PISTANCE FROM POINT OF INJUECTYION 7.50
RIVER NDISCHARGE 3800.00
RFCOVERY RATIO OF TRACER R68
TI¥E TO CENTROID 7.76
TIMF VAETANCE 1.02555
COEFFICIENT OF SKEwW 1.23278
TIME SINCE ORSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PPR
6,250 0,00 0.00
6.375 1.32 1.
6,500 5,73 6,60
6,625 12.66 14,58
6,75¢C 20,44 23.55
6.875 25.85 29,78
7.000 26,65 30.70
7.125 25.27 29.11
7.250 22.89 26.37
7.375 20,51 ) 23,63
7.500 17.94 20,67
T.625 15.74 1R, 13
7.750 13.89 16,00
7.875 12.35 14,23
8,500 10,77 12.40
A. 125 9o S 10,98
R,257 8.33 9,59
Be 375 7.50 8,64
8,500 6,74 T.76
R,h25 6.11 7,064
8.750 5.61 6,46
R,875 S.1AR 5.96
9,000 4,76 S48
9.125 4,40 5.07
9.2%0 4,06 4,68
9,375 3.69 4,25
Q.501 3.40 3.92
Q.ﬁ?s 3.07 3.50
9,750 2.83 3,26
9.875 2.65 3.05
10,009 2.42 2.78
10.12% 2.17 2.50
10,250 1,97 2.27
10,375 1,78 .05
10.5GC0 1.64 1.89
10,675 1.40 1.61
10,750 1.23 le42
10,875 1.03 l1.19
11,009 «R6 1.00
11+ 125 o 74 «85
11.250 5 ) «64
11375 ¢33 «38
11.500 .16 o 1R
11.62% 0.00 0,00

MILFS
CFs

HOURS
HRS,S0.

DISCHARGE
ADJUSTED
CONCFNTRATION
IN PPB
0,00
1.52
6.60
1‘.53
23.55
29.76
30.70
29.11
26437
23,563
20.67
18.13
16.00
14,23
12.40
10,98
9.59
B.64
T76
7.064
6,46
S5.96
Se.%8
S.07
4,68
4,25
3.92
3.54
3.26
3.05
2.78
2.50
2.27
2. OS
1.89
l.61
l.42
1.19
1.00
+ 85
«64

38

.18
0.00



RED RIVER

JUNF 12+ 16972
SAMPLING SITF NUVMBER 2 AT COLFAXe LOUISIANNA

DISTAMNCE FROM FOINT OF INJVECTION 51.00
RIVEK DISCHA&GE 4000,00
PECHOVFRY RATIO GF TRACER .758
TI~#E TO CENTRNOID 45,77
TIMF VARIANCE 8,95570
COFFFICIENT OF SKEW 1.03594
TIME SINCE ORSERVED CONSERVATIVE
INJECTICN CNONCENTRATION CONCENTRATION
IN HOURS IN PPH IN PPR

40,000 0,00 0,00

40,500 «59 <78

41,000 1.1:1 '1.46

61,500 1.72 2.27

42,000 2.35 ‘3.10

42.500 2,10 4,09

43,000 3.84 5.06

43,500 4,67 6,16

44,000 S5.15 6.79

46,500 5.39 7.11

uS5,000 S.51 7.27

5,500 S.24 6.91 &

46,000 4,56 6.01

46,500 4,03 S.32

47,000 3,48 4,59

47,500 2.89 3.81

4K,000 2.40 3.16

48,500 1.97 2,60

49,000 1.62 2.14

49,500 1.37 l1.81

50,000 l.14 1.51

$0,500 «96 1.27

51.000 o 79 1.04

51.500 «66 «87

52.000 54 A

52.500 « 45 «59

53,000 +38 «50

53.500 .30 Y]

54,000 27 538

S&.500" " - .23 - .31

55,000 .20 26

55.500 .16 «22

56.000 .16 2]

56,500 13 17

57.000 «10 «13

57.500 .09 .11

58,000 « 06 .08

58,500 «05 + 06

59,000 - 0,00 0.00

258

MILES
CFS

HOURS
FRS SO,

DISCHARGE
ADJUSTED
CONCENTRATION
IN ~ER
0.00
«82
1.54
2.39
3.26
44,30
S.33
6.‘9
715
7 .48
7 .65
7.28
637
S5.60
4,34
Lol
3.33
2073
2.2%
1.90
159
l1e34
1.10
«91
. A
.62
«53
o2
e 37
«32
«28
«23
«22
«18
o 14
012
«08
«07
0.00



RED RIVER
JUNF 12 1972
SAME| [MNG SITE NUMBER 3 AT ALEXANDERSs LOUISIANNA

DISTANCE FROM POINT OF INJECTION 86.50
RIVER OISCHAKRGE 4R00.,00
RECOVERY RATIO OF TRACER 621
TIME TO CENTROID 81.30
TIMFE VARIANCE 15,.58843
COEFFICIENT OF SKEW ~ +74985
TIME SINCE OBRSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPB IN PPR

72.500 0.00 0,00

73.167 <06 N0

73,833 .18 .29

74,500 .36 .58

75,167 «61 «98

75.833 «99 1.60

76,500 1,61 2.27

77.167 1.85 2.98

77,833 2.23 3.60

78.500 2445 3.956

79,167 2.58 4,16

79.833 2.58 4,16

80,500 2.46 3.956

Bl.167 2.28 3.67

81.833 2.09 3.36

87 .50N 1.89 3.04

83,167 1.69 2.72

83,333 1.590 2,41

84,500 1.30 2.09

85,167 Gl el 0 Y BT

85,833 «91 |

86.500 o716 1.22

R7.167 A 1.06

87.%33 «56 «87

81,500 45 o712

89,166 « 36 .58

R3,R33 «30 «48

90,500 «24& «39

91.146 .19 .31

91.333 .15 o 24

92.500 «13 20

93.1¢€4 «09 e15

93,R33 .08 12

94,500 « 06 .10

95,166 «05 .0R

98 ,R313 .03 .05

96,500 .01 .02

97.166€ 0,00 0,00

MILES
CFS

HOURS
HRS.SG.

DISCHARGE
ADJUSTED
CONCFNTRATION
IN PPR
0.0
o122
e 36
o T4
102‘
2.02
287
3.77
4,54
5.00
5.26
S.25
5.00
4,64
“.25
3.84
3.43
3.05
2.65
Celh
].86
1.55
1.31
lell
«91
e T4
«61
.49
.39
«31
«26
«19
« 15
«13
«10
<06
002
0.00



RED RIVER

JUNF 12+ 1972
SAMP] ING SITE NUMHBER &4 AT ST. HwY. 115 AT MONCLAs LA,

DISTANCE FROM POINT OF INJUECTION 126,00 MILES

RIVER DISCHAPGE 58B0,00 CFS

RECOVERY RATIN GF TRACER «616

TIME TO CENTROID 123.69 HOURS

TIME VARIANCE 19.84332 HRS,SO,

COEFFICIENT OF SKEW e58207

NISCHARGE

TIME SINCE OBSERVED CONSERVATIVE ADJUSTED
INUECTIOCN CONCENTRATION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PP IN PPB
114,500 0,00 0.,0U 0,00
115,147 P 5/ .28 % 43
115,833 «35 57 <89
116.500 52 e84 1.30
117,167 «69 1.13 1e76
117.833 «87 1.41 2.18
118.500 1.05 1.71 2.65
119.,1¢7 l1.24 2.02 3.12
119,833 l.41 =2 e2B 3.53
120,500 1.59 2.58 3.99
121.1A7 1.71 2.77 4,29
121.833 1.77 2.87 6,44
122.500 1.76 2.86 4,63
123.167 1.71 2.78 4,30
123.R33 1,63 2.65 4,10
124,500 1.53 2,49 3.85
125.167 1.40 2.28 3.52
125.833 1.28 2,07 3.20
126.500 1.13 1.84 2+85
127,167 «99 1,60 2.48
127.833 «83 1.35 2.09
128,500 0] 1.15 1.78
129,167 «60 .98 1.51
129.033 «52 «85 1.32
130,500 e 45 o713 l1.13
131,166 39 «63 «97
131,633 ¢34 «55 «85
132.500 «29 o7 «73
133.1466 «25 o4 e62
133.433 2 «35 «54
134,500 «17 «28 : bl
135,166 ol6 «23 «36
135,833 .12 19 «29
136,500 <09 g ol4 e22
137,166 «06 10 «16
137.8633 .04 .06 10
132,500 .02 .03 «05
139,146 0,00 0,00 0,00

260



SABINE RIVEFR
SEPTEMRER Q94 1969

SAMPL ING SITE NUMBER 1
OF INJUECTION

DISTANCE FaOM POINT
RIVER DISCHAKRE

RECOVERY RATIO OF TRACER

TIMF TO CENTRCID
TIMF VAPTANCE
COEFFICIENT OF SKEW

AT 4,9 MILES RELOW TOLEDSOD

TIME SINCE ORSFRVED

INJECTION CONCENTRATION

IN HOUFS IN PP8B
2.083 0.20
?.333 4,29
2,583 10,44
2.833 9.23
3.083 S5.65
3.333 1.86
3.583 .87
3.833 «40
4,0R3 «20
4,333 .09
4,543 .04
4,833 0,00

261

REND
4,90 MiiFS
4500,00 CFS
821
2.81 ROURS
«12207 HRS.SG.
1.15066
DISCHARSGE
CONSFRVATIVE ADJUSTED
CONCENTRATION CONCENTRATION
IN PPH IN PPR
0.00 0,00
S.23 Se23
12.72 12.72
11,25 11.25
6.88 6.88
2.25 2.26
1.06 1.06
«48 e43
«2h 24
10 10
.05 « 05
0.00 0,00



SARINE RIVER
SEPTFMRFR 94 1969
SAMPL ING STTE NUuMBE= 2 AT PURKFEVILLEs. TEXAS

DISTANCE Frore POINT OF INJECTIGN 10.70 MILFES

RIVERP DISCHAKGE 4500,00 CFS

RECOVERY KATIO OF TRACER e 144

TIMF TO CENTR0IO 7.12 HOURS

TIME VARIANCE «35323 HRS.SQ.

COEFFICIENT GF SKEwW 124430

DISCHARGE

TIMF SINCE 0OH4SERVED CONSFRVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION CONCENTRATICN

IN HOURS IN ©GPH IN PPR IN PPB
5.333 0,00 0,00 0,00
5.583 .06 .08 .08
S.A33 o13 <17 0
A NR3 67 e 90 «90
4333 1.53 2.05 2.05
~.,5R3 %,.39 5.90 S.90
6,R33 6.22 8,37 8,37
7.083 6,07 8.16 8.16
7333 4,24 5,70 5.70
7.583 2.75 3.70 3.70
7.833 1,67 2.25 2.25
R,083 .94 1.26 1.26
R,333 N «55 «55
R,5R3 24 «33 e 32
R,833 15 .22 o2
9,0R3 o164 .19 «19
9,333 el 15 «15
9,583 .09 ol2 12
9,833 «07 210 «10
10,0AR3 .06 .08 «08
10,333 .00 «00 «00

262



SARINE RIVER
SEPTFMRER Qe 1969

SAMBL ING SITE NUMBER 3 AT MOUTH OF ANACOCO RIVER
DISTANCE FROM POINT OF INJECTION

RIVFE DISCHARGE

“ECGVERY RATIO OF TRACFR

TIMF TO CENTROID
TIME VARPIANCE
COEFFICTENT OF SKEW

TIME SINCE OBSERVED

INJECTION CONCENTRATION

IN HMOUPRS IN PPR
24.333 0.00
24,833 .01
25,333 21
25.H433 53
26,333 «86
2~,833 1.24
27.333 1.30
27,833 1.17
28,333 «98
28,833 « 79
29.333 56
29.833 .38
30,333 19
20.833 o12
31.333 « 06
31,1233 0.00

24,80
4200.,00

«391
2T7.74
leb64611
« 37576

CONSERVATIVE
CONCE(NTRATION
IN PPR
%.00
.03
.55
1,35
2.20
3.17
3.32
3.01
2.51
2.01
l.so
«98
49
<32
.15
0,00

MILES
€FS

=NIRS
HRS SO

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
o.oo
«03
51
1.26
2.05
794
3.09
2e.h]
2436
1.R8
1,40
«97
046
«30
ol
0.00



SARI*F RIVFRP
SEPTFMRER 9« 1969
QAMPL ING SITE NUMRER 4 AT RON wEIRe TFXAS

NISTANCE FPOM POINT OF INJECTION 49,60 MILES

MIVER D/ 3ChHANGE 3910.00 CFS

RECOVERY RATIO OF TRACER s402

TIME TO CENTROTID 3R. 7! HOURS

TIMF VEOTANCE 2,23452 PRS.SQ.

COEFFICIENT OF SKbw «57A38

NISCHARGE

TIME SINCE : ORSERVED CONSERVATIVE ADJUSTED

INJFCTION CONCENTRATION CONCENTRATION CONCENTRATION

IN ~OUKS IN PPH IN PPR IN PPB
34,333 0.00 0.00 0.00
34,833 « 04 oll e10
35.333 15 «36 «32
35,433 «30 e 715 65
36,333 «49 1.23 1.07
36,433 70 1,73 1.50
37.333 .88 2.20 1.91
37.833 1.07 2.67 2.32
3K,33% 1.11 2.75 2040
3IR,.R33 1.05 2.61 2.27
39.333 «93 2.31 - 2631
39,833 «73 1.81 1.57
40,333 55 1.37 1.169
40,333 «39 «97 «85
41,333 27 «67 - «58
41,833 19 4T o4l
42.333 «15 «38 ¢33
47,333 o1l 27 «23
43,333 .08 20 17
43,333 « 06 olé 012
46,333 .04 «10 «09
464,133 .02 « 06 « 05
45,333 0,00 ¢ 0,00 0,00

264



SARINE RTIVFR
FFRRIIBOY &

GANPLING SITE NUMHBER 1 AT RURFKEVILLE. TEXAS

DISTANCE FR(OM POINT OF
RIVFR DISCHaWGE

RECOVFRY WRATIO OF TRACFEW

TIMF TO CENTROID
TIMF VARTANCE
COFFFICTIENT OF SKEW

TIMF SINCE
INJECTION

IN =OUKS
4,137
4,917
5,000
5.083
S.167
5.250
5.333
S.417
8,500
5.583
S.667
5,750
5.,R33
5,917
6,000
6,023
A 167
6,250
6.333
hell
6,500
6,583
h66T
6,750
~,R833
6,917
7.000
7.0R3
T.1A7
7.250
1333
T.617
7.50C
7.5R7
T 66T
T+750
7.833
1917
R,000
R,0R3
R,167
R,250
R,333
R,617

ORSERVED
CONCENTRATION
IN PPR

0,00
2.35
4,48
6.67
8,81
10.84
12.59
13.37
13.72
17,86
13,.6¢€
12,98
11.84
10,68
Q.47
8,24
T.60
6,42
5.57
4,92
4,24
3,67
3.08
2,60
2.22
1.88
1.65
l.40
1.26
l.12
.97
<B4
13
.6',
54
ol
¢ 36
29
25
«20
.16
. 13
«07
0.00

INJECTION 10.70

J1000,.00

048
S.R4
« 34252
1.06373

CONSERVATIVE
CONCENTRATION
IN PPR
0,00
2,717
S.,28
7.87
10,39
12.78
14,34
15.76
16.18
16,34
16.13
15.31
13.956
12.60
11.17
9,71
B,72
TeDT
6,57
5.81
5.00
4.33
3.63
3.07
2.62
2.22
1.94
1.6
1.49
1.32
l1.14
99
+85
« 78
«63
N0
40
o b
«29
olh
019
.15
+0R
0,00

265

MILES
CES

HOWiIRS
HRS ST,

DISCHARGF
ADJu-TEND
CONCENTRATION

I +PR
0,00
Pe17
S5.°8
T.87
10.39
12.78
14,36
15.76
16,18
16.34
16,13
15,31
13.96
12.60
J1.17
9,71
B,7T2
Tl
6.57
S.h1
5.00
4,33
3.63
3.07
2.62
2.22
1.94
1.65
1.49
1.32
lels
«99
«86
«78
«63
«49
040

e 34
29

e 26
«13
o15

« 08
0,00



SARINF RIVFER
FEBRIARPY 44 19772
SAMPLING STTF NUMBFR 2 AT RON wFIRe TEXAS

NISTANCE FROM POINT 0OF INGECTION 49,60
RIVER DISCHAPAKE 12700,00
RECOVFRY RATI[D OF YRACER «637
TIME TO ZTENTRCID 27.51
TIME VAQIANCE 7.18793
COFFFICIENT OF SKkEw 1.22546
TIMF SINCE ORSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN =0UKS IN PPR IN PPR

26,5813 0.G0 0,00

24,917 -09 o13

25.250 « 39 «57

25.583 1.61 2434

25.917 .72 3.96

2,250 3.50 5.09

26,583 4,22 6.14

26,917 4,18 6.1C

271.250 3.32 5.57

27,583 s T 4,75

c7.917 2.70 3.93

2R ,250 2.09 3.05

28,585 1,563 2.37

2B.917 l1.23 1.79

23.2%19 «96 1.40

25 .5R3 o 15 1.09

29.9.7 «60 «87

30,2590 Y «68

30.583 «40 «59

30,917 e 36 ' 50

31.250 29 043

31583 «25 «36

31.917 .21 <31

32.25%0 «17 o 24

32 .5R3 .14 .20

J2. 917 .10 15

33.250 + 06 <09

331,583 .03 .05

33917 0,00 0.00

266

MILES
CFS

HOURS
HRS,S0,

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPRB
0.09
15
«66
2.70
4,58
5.88
7.98
T.04
6.43
S5.49
4,54
3.52
2473
2.07
1.61
1.26
le0¢C
o 15
«68
«58
049
o4?2
«35
28
23
17
.11
«06
0.00



SABINE RIVER
FERQUAKY 44 1972
SAMPLING SITE NUMRER 3 AT DUETTS EDODY

DISTANCE FKOM POINT OF INJECTION 84,10 mILES

RIVER OISCHAKRGE 14100.00 CFS

RECOVERY RATIN OF TRACER «501

TIME TO CENTROID : 4R,S5]1 HOURS

TIME VAOTANCE S.18664 HRS,SQ.

COEFFICIENT OF SKEW 1.02992

DISCHARGE

TIMF SINCFE ORSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATIO™ CONCFNTRATION CONCENTRATION

IN HOURS IN PFB IN PPS IN PPB
43,917 0.00 0.,0C 0,00
46,417 .09 218 24
66.9]7 31 «62 «79
45,417 «56 1.12 l1.43
45,917 98 1.956 2451
46,417 1.31 2.61 3.35
46,917 1.58 3. 15 4,04
47,417 1.72 3.43 4,39
47,917 1.63 3.25% 4,18
4R, 417 1.43 2.86 3.67
4R Q17 123 2.46 3.196
49,417 1.02 2.04 2.61
46,517 e Hé 1.67 2.14
SCe«17 «67 1.34 Feil 2
50,917 « 54 1o 07 Yie 37
S1.417 e43 +87 lell
51,917 7 35 «69 «89
S52.417 «28 D5 o7l
52,917 22 «43 «56
53.417 «16 «33 4?2
53,917 ol «25 «32
54,417 « 09 «19 el%
S4,917 «07 elé «18
S B «06 ol «15
N9l 7 +05 «09 e
56.417 .04 AUE! 010
S~,917 .03 U7 «09
S7T.417 .02 04 « 06
57.917 .02 .03 « 04
58,617 «01 .01 «02

58,917 0,00 0.00 0.00
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SARINF RIVER
FERRUARY 4o 1972
SAMPL ING SITE NUMBER « AT RULIFF, TFXxas

NISTANCE FROM POINT CF [NJUECTION 102,80 MILES

RIVFER DISCHAFGE 148300,00 CFS

RFCOVERY RAT1IO NF TRACER + 584

TIME TO CENTROID 65.54 HOURS

TIME VARTANCE 51.05644 HRS,SG.

COEFFICIENT OF SKEW «R3511

NISCHARGE

TIME SINCE CRSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATION CONCFENTRATION

IN =OURS IN PPK IN PPR IN PPR
54,917 0,00 0,00 0,00
55,917 <12 X .29
56.917 .28 b7 X3
S7.917 57 97 1.30
SR,917 .81 1.39 1.87
59,917 .92 L 2611
60,917 <719 1.35 lek1
61,917 64 1.09 1.47
62.917 «50 : .86 i.15
63,917 «38 «65 .88
66,917 «32 54 «73

2.917 .28 o 4R 64

f)‘;.°17 .25 o"3 057
67.917 o 24 oél «55
68,97 23 «39 53
69.917 e O3 +40 5S4
70,937 24 obl ¢S5
TS 24 42 «56
72.917 e 24 ol «55
73.9!7 .23 39 «52
74,917 .21 «35 67
75.617 o «30 40
Th.917 .16 «2R «37
T7.917 16 «27 e 37
TR,917 P R o 24 «33
79.917 =0 «21 «28
BR0,.917 .10 .18 e 24
B1,917 «0R ol4 19
B2.217 « 0T o122 el6
R3I,917 .05 .08 oll
B4 Q17 « B3 .05 «07
85,917 « 07 .03 04
8A.917 0,00 0,00 0.00

268



SARINF RIVFR
FERRUARY 4«4 1977
SAMPLING SITE NUMBFR S AT ORAMGE« TEXAS

NDISTANCE FROM POINT OF INJECTION 13030 MILFS

RIVER DISCHAKGE 15300.,00 CFS

RPECOVERY RATIO OF TRACER <995

TIMF TO CENTRQOID 11099 =DURS

TIMF VvAOTANCE 602.69992 HRS,SQ,.

COFFFICTIENT OF SkEW «.60€19

DISCHARGE

TIMF SINCE OBRSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTRATYION CONCENTRATION

IN HOURS IN PPR IN PPR IN PPB
70,917 0,00 0,00 . 0.00
72.917 .05 «05 «07
74,917 «10 o110 B
76,917 «15 «16 «22
78,917 «20 «20 «28
80,917 .21 .21 «29
82,317 .21 »21 «29
84,917 .22 «22 «30
8A.917 «22 «23 «31
RK,917 o2& 24 e 34
90,917 27 <27 38
92,917 «28 2R 39
94,9)7 28 « 28 19
96,917 25 «25 T
9R,917 24 eln ¢33
100,917 ] «23 4
102.917 22 .22 «31
106,917 .22 22 30
106,917 .21 21 «30
108,917 «20 «20 «28
110,917 .19 .19 «26
112,917 .18 «1R 25
114,917 «18 .18 25
116,017 8 N s ¢ o246
11R, 317 .16 o 16 «23
120,917 .15 «15 o2l
122.917 1S 1S o 20
124,917 14 J14 e 20
126,917 ol W14 .19
124,617 13 « k3 .18
130,917 g 0 1 « 33 «18
132.917 o .12 Ll
134,917 .12 sl e16
136,917 o1l 5 o165
134,917 o1l el ¥ «15
140,917 <10 J10 P
142,917 \ .10 .10 : «13
144,917 .09 o UG «13
146,617 .09 .09 .12
16R,917 .08 .08 o1l

150,917 .08 «0R ol1
269



S. BINE RIVFEFR

DISCHARGE
TIMF SINCE OBSERVED CONSERVATIVF ADJUSTED
INJECTION CONCENTRATION CONCENTRATION CONCENTRATION
152.917 «07 <07 10
156,917 .07 «07 «09
156.917 «06 « 06 «C9
158,917 .06 «06 «08
160 ,¢17 .05 .05 07
160 .91 «05 «05 «07
164,517 <04 «04 « 06
166.917 04 « 06 _ «05
168,917 .03 «03 « 05
170,917 .03 «03 o0&
172.917 «02 .02 «03
176,917 .02 02 «02
176,917 01 «01 02
178.917 .01 .01 01
180,917 .00 «00 «00
182.917 0.00 0.00 0.00



SARINE RIVFR
APRIL 16-30.1972
SAMPLING SITE NUMBER 1 AT FARM ROAD 47+ WILLS POINT

DISTANCE FROM POINT OF INJFCTION 13.39 MILES

RPIVER DISCHARGE 26,00 CFS

QECOVERY RATIO OF TRACER +658

TIMF TO CENTROID 62.90 RNURS

TIMF VARIANCE 15.15603 HRS,S0,

COEFFICIENT OF SKEW 1.15228

NISCHARGE

TIMF SINCE ORSERVED CONSERVATIVE ADJUSTED

INJECTION CONCENTRATICN CONCENTRATICN CONCENTRATION

IN »0OUFS IN PPSB 1N PPR IN PPB
54,000 0,00 0%00 0,00
55,000 .16 e 25 25
S6.,000 71 1,08 1,08
£7.000 2.94 447 4,47
58,000 5.59 8,49 B.49
59,000 9,62 14,62 14,62
60,000 13.14 16,37 = 19.97
61.000 14,09 ; 2lesl 21.41
62,000 13.69 20.80 20.80
63,000 12.34 18.75 18,75
64,000 10,05 15.27 15.27
65,000 7.91 12,01 12.01
66,000 5.89 B.95 8.9S
67,000 4,11 6,24 6,24
68,000 Lol 4,21 40,21
69,000 2.06 3,12 3.12
70,000 1.68 255 2.55
71.0600 1.38 2.09 2.09
72.000 1.08 1,64 1.66
73,000 .91 1.39 1.39
74,000 .71 1,08 1.08
75,000 «58 .88 .88
76,000 AN «66 «66
77.000 «32 «%9 49
78,0060 e23 e 3D «35
79,000 o 1S o22 «22
80,000 .10 «15 15
R1.000 0,00 0,00 0,00
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SABINE RIVER
APRIL 1A=3041972
SAMPLING SITE NUMBFR 2 AT ST, HwY. 19« EMORYs TEXAS

DISTANCE FROM POINT OF INJECTION 33.70 MILES

RIVERP DISCHARGE 47,00 CFS

RECOVERY RATIO OF TRACER .354

TIME TO CENTROID 163.62 HOURS

TIME vawIANCE S4.,)12834 HRS,.SQe.

COEFFICTENT OF SkEw 1.26903

OISCHARGE

TIME SINCE ORSERVED CONSERVATIVE ADJUSTED
INJECTTION CONCENTRATION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PPAR IN PPB
142,000 0.00 0.00 0.00
149,000 08 «23 &2
150,000 .08 o2 TR RN
151.000 .06 .18 ; N TR T
152,000 .05 14 v ;Qggiﬂjf%vﬁfjf'kiﬁ}‘
153,000 =8 .48 v4 Sry*ff},:§7' Y 'l{{
154,000 A 1.25 2425 : o
155,000 .86 2.46 4o61
156.900 1.36 3.85 6.56
157.000 ; 2.01 5.68 10.28
158,000 2.69 7.60 13.74
159,000 2.98 $e42 15.23
166.000 2.95 8,33 15,06
161,000 2.77 7.864 16,16
162.000 2.51 4 7,08 12.80
163,000 2.13 6,03 10.90
164,000 1.72 4,85 8,77
165.000 1,61 3.97 7.18
166,000 1.18 3.33 6.02
167,000 1,00 2.84 5.13
16R,000 .83 2434 4,23
169,000 «69 1,96 ; 3.54
170,000 53 \ 1.49 2.70
171.000 4?2 1 e : 2.13
172.000 .32 «90 ; 1.63
173.000 o .17 1.39
174.000 .25 .70 1.26
175.000 .26 T4 1.34
176.000 .28 .79 1.46
177,000 .30 «85 1.54
178,000 .33 «95 1.71
179,000 .33 ; .93 1.68
180,000 .38 1.07 1.93
1R1,000 .38 1.08 1.96
182.000 39 l.10 1.98
183,000 .36 1.03 1.86
184,000 .32 «90 1.63
185,000 .26 oT4 1434
186,000 .14 40 72
187,000 0.00 0,70 0,00

o
~3
<
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SABINE RIVER
APRIL 16-30.1972
SAMPLING SITé NUMBER 3 AT FAR™M RNAD 17« GRAAND SALINF

DISTANCE FROM POINT OF INJECTION 42,80 MILES
RIVER DISCHARGE TG CES
RECOVERY RATIO OF TRACER «177
TIME TO CENTROID 204 .78 HNURS
TIME VARIANCE - 111.083937 HRS,.SN.
COEFFICIENT OF SKkrWw o1 1359
DISCHARGE
TIMF SINCE OBSERVED CONSERVATIVE ADJUSTED
INJECTION CONCENTRATION CONCENTRATION CONCENTRATION
IN HOURS IN PFB IN PPR IN ©PR
1R6,000 0.00 0,00 0.00
187.000 J14 «719 52
188,000 «29 1.64 1.07
189,000 6l 2.30 1.50
190,000 «65 3.67 2e%0
191,000 .88 4,99 3.26
192,000 1,15 6,49 4,25
193.000 1,43 8,08 5.28
194,000 1.76 9,97 69
195.00¢C 2.07 1)} 70 T.€5
196,000 2.32 13.12 R,58
197.000 2.44 13.78 9.01
198,000 2.42 13,67 R,94
199,000 2.32 13.12 R.58
200,000 2.17 1:2.25 8,01
201.000 2.00 11 .32 T.6e0
202,000 1.85 10,44 6.R3
203,000 . 1,63 9.23 604
204,000 1.42 8,00 Se23
205,000 1.17 5.60 4,37
206,000 101 i Se 3 3,76
207.000 «92 S 3.39
208,000 .91 5«15 337
20Q0000 092 .'021 30“0
210,000 T .29 3,46
211,000 <96 .42 3o
212,000 « 94 Ne 32 3.68
213.000 .92 S ] 3640
214,000 L 4,70 5 st |
215,000 .84 4,74 3.10
216,000 <80 4,49 2.9
2170000 .77 l‘.ah ?.“‘5
2le.,o00¢C o 74 0o e AW T
219,000 «69 3,62 2.56
220,000 «63 3.96 2.33
221.000 .62 3] 2.29
222.C00 «60 el 2.20
223.000 e 56 3e iR 2.0R8
224,000 o 49 2. 19 1.R2
225,000 .45 2aDS 1.67
226,000 S| 2.33 1.52
213



SABINE RIVER

DISCHARGE

TIMF SINCE ORSEKRVED CONSERVATIVE ADJUSTED
INJECTION CONCENTRATION CONCENTRATION CONCENTRATION
227.100 «35 1.97 1.29
228,000 «33 1.86 l1e22
226.000 28 1.59 1.04
230,000 o 26 1.34 «88
231.000 .21 1.21 «79
232.000 17 «96 : 63
233.,0C9 «15 .82 «Sé
234,000 «09 «49 «32
235.000 0.00 0.00 0.00



SARINE RIVER
APRIL 16-3041972
SAMPL ING SITF NUMBER 4 AT U.S. Hw , =20+ WEST MINEOLA

DISTANCF FROM POINT OF INJECTION 53.40 MILES
RIVFER DISCHARGE 43,00 CFS
RFEFCAVFRY RATIO OF TRACER s 1S
TIME T0 CENTROTD ?62.12 HOURS
TIMF VARIANCE fle4T7321 HRS.SN.
COEFFICIENT OF SrEw .19426
NDISCHARGF
TIMF SINCE OBSERVED CONSERVATIVE ADJUSTED
INJFCTION CONCENTRATION CONCEMNTRATION CONCENTRATION
IN HOURS IN PPR IN PPSR IN PPR
241,000 0.00 0,00 0.00
242,000 .08 W47 .78
243,000 o110 «5R e 95
244,000 o1l «61 101
245,00N .10 <55 e 9?2
244,000 .09 « 50 «83
247,000 +07 « 39 X
264K ,000 .06 233 «55
249,000 P 7 «69 1.15
250,000 .19 1.08 1.79
251.000 «28 1.61 Ze65
257,000 o4 0 2 o2k 3.75
253,000 .52 2.97 4491
254,000 «63 3.60 5.96
255,000 S A3 4,19 6.92
256.000 .85 4,85 Be.02
257,000 «89 S5.10 B,64
258,000 «23 5,32 B.H0
256,000 e 96 S.46 993
2(“0.000 .QS 5.‘01 Q.Ql‘
261.000 «97 54935 S,.,17
262.000 .93 \ Se.30 B.,76
263,600 «89 S.10 Beud
266,000 +85 4,88 .07
265,000 .81 44,66 7.70
266,000 s 73 4,16 6,97
267,000 «65 3,74 6.19
268,000 o7 SLarT Setl
259,000 .49 2.80 4,63
270,000 c4l 2.33 3.85
271,000 «36 ; 2.08 3,64
272,000 3D 2.00 3.30
273,000 31 175 2eH9
274,000 «30 ) B g 2eRb
27%.000 e 30 1 .69 2.R0
276,000 e le44 2.e38
277,000 s23 1433 2.20
27R,000 .19 e 08 1.79
276,000 14 e 1.8 1.28
cL0,000 ° «l2 e67 l.10
281,000 o 10 i AL «92
L dwy

[



SARBINE RIVER

DISCHARGE
TIME SINCF ORSERVED CONSFRVATIVE ADJUSTED
INJUECTION CONCENTRATION CONCENTRATION CONCENTRATION
2R2,000 06 «33 «55
23,000 02 el 023
2R4 ,00C .02 oll «18
285,000 0,00 0,00 0.00

276



SABRINF RIVER
APRIL 16-=30.1972
SAMPL ING SITF NUMBER 1 AT U.S. HWY, 69+ MINFEOLA

DISTANCE FROM POINT OF INJECTION 10.60
RIVER DISCHANRGE 36,00
RECOVERY RATIO NF TRACER «636
TIME TO CENTROID 6T 59
TIME VARTIANCE 19.77%538
COEFFICIENT OF Skiw 1.01453
TIME SINCE ORSEWRVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPH IN PPB

57.000 0,00 0.00

58,000 o16 425

59,000 048 16

60,000 1,66 2.61

61,000 4,88 7.68

62,000 12.30 19,35

63,000 20,68 32,53

64,000 28,18 44,34

65,000 32.46 ] 51,06

66,000 34,94 54,96

67,000 35,34 55,59

68,000 33,00 51.91

69,000 27.65 43,49

70,000 22.33 35.14

71,000 16,8C 26.42

72,000 12.21 19,21

73,000 7.93 12.47

74,000 5,63 8.86

75,000 3.85 6.06

76,000 2.82 bbb

77.000 2.2¢ 3.47

7R.000 ) 2.94

79,000 1,67 2.53

80,000 1.32 2,08

81,000 1.1 1.74

82.000 <95 1.50

83,000 17 1.22

R4 ,000 c49 B b §

85,000 olh . «37

R6,000 0.0, wagﬂif 0.00.

' 'L
) ~)
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MILES
CFS

HNOURS
HKSSGe.

DISCHARGE
ADJUSTED
CONCENTRATION

IN PPB
0.00
«25

o 76
2.61
7.68
19.35
32.53
46,34
51.06
$4,96
§5.59
51.91
43,49
35.14
26,42
19,721
12,47
8.86
6.06
4,44
3.“7
2.9‘
253
2.08
loe74
1.50
1.22
o717
«37

) 0,00



SABINE RIVER
APP | 16=-301972

SAMDLING SITE NUMRER 2 AT FARM ROAD
DISTANCF FROM CSOINT OF INJFCTION

RIVER DISCHAKGE

CECOVERY RATTO OF TRACER

TIME TO CENTROID
TIME VARTANCE
COEFFICIENT OF SKEmw

TIMF SINCE ORSERVED
INJFCTION CONCENTRATION
IN HOURS IN PPH
107,000 0.00
10R,000 .08
109,000 «25
“11¢,000 «55
111,000 1.63
112,000 2.56
113,007 4,18
114,000 6,72
115,000 10,36
116,000 12.57
117.000 14,68
118,000 16,16
119,000 17.30
126,000 16,89
121,000 15.52
122.600 13.80
123.10700 11.96
124,000 10,35
125,000 8.69
126,000 6.97
)27.000 5.50
12,000 4,21
129.000 3.33
130.000 2.74
131,000 2.31
132.000 1.99
133.0C0 1.69
134,000 1.51
135,000 1.29
136,000 l1.17
137.000 1.01
138,000 .88
139,000 .83
160,000 o T4
141,000 <68
142,000 «65
142,000 «59
les,00C «53
145,000 e53
146,000 <48
147,000 043

1804+ HOARD
23.10
50.00

«£85
122.06
55.07168
1,81744

CONSERVATIVE
CONCENTRATION

IN PPHR
0,00
o13
42
+95
2,79
‘.37
7,15
11.49
17,72
21449
25.10
27.62
29.57
28,87
26,52
23.59
20,45
17.69
14,85
11,92
9,39
7.20
S.70
4,68
3.95
3,40
2.89
2.59
?.21
1.72
1.51
1.43
1.27
1.17
1,12
1.00
91
290
<83

MILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB

0.00
e18
.59
1.31
3.87
6,07
9,93
15.96
24,61
29.85
34,86
38.36
41,06
40,10
36.84
32.76
2R,4]
24.56
20,62
16,56
13.05
10,00
7.91
6.51
S5.49
4,72
4,02
3.59
3.07
2.78
2440
ce.l0
1.98
le76
1.62
1.55%
1.39
1.27
- 1626
1.15
1.01



SARINE RIVER

3 DISCHAKGE
TIME SINCE ORSERVED CONSFRVATIVE ABJUSTED
INJECTION CONCENTRATION CONCENTRATION CONCFNTRATICN
148,000 o4l «70 «98
149,000 b0 e bR 946
150.000 39 .67 «93
151,000 «38 «66 «91
152.000 .38 66 <91
162.000 .38 o 66 «91
156,000 «38 «66 «91
155,000 «31 «53 o T4
156,000 «23 «39 P
157.000 .18 31 «43
15R,00C 1l e19 26
159,000 .06 o1l 15
150,000 0,00 0,00 0.00

279

[P



SABIMNF RIVFR
APRIL 15-30+1972
SAMDL ING SITE MNUMRBRER 3 AT FARM ROAD l4e HAWKINS

NDISTANCE FROM POINT OF INJFCTION 45.10 MILES
RIVER® DISCHANGE 90.00 CFS
RECOVERY RATIO OF TRACFR ’ «373
TIME TO CENTROID 202.72 HOURS
TIME VARTIANCE 55.,16452 HRS.SQ.
COFFFICIENT OF SKEW e71462
DISCHAKGF
TIMF SINCE OBSERVED CONSEFRVAT[VF ADJUSTED
INJECTION CONCENTRATION CONCENTRATION CONCENTRATIGN
IN HOURS IN PPS IN PPR IN PPR
185,000 0,00 0,00 0.00
186,000 «07 .18 e 45
187.000 .08 o21 oDe
18R, 000 +15 «39 97
189,000 o 32 87 2.18
190.000 «63 168 4.1%
191.000 1.04 .78 6.95
192,000 1,46 3.93 9.81
192,000 1.92 Sed3 12.84
164,00 2.4° 6,47 16.18
195.000 3.00 8.03 20.C8
19€.000 3 e 9,37 23.43
197,000 3.98 10.66 26.65
198,000 4437 ; ) 8§ L 29.31
199,000 4,58 12,27 30.638
200,000 4,67 12.52 31.29
201,000 4,55 12.19 30.4R
202.000 4036 11.67 29.18
203,000 4,05 10,87 2Te17
204,000 3.66 9,80 24,590
205,000 3419 8,55 21.38
206,000 2.80 7.51 18.78
207,000 2.35 6.30 15.76
208,000 1.98 S.30 13.26
209,000 l.72 4400 ¥l .50
210,000 1.52 4,07 10,17
211,000 1.36 3,64 Q.10
212.000 1,728 3.42 R.55
213,000 l.16 Jele 7.80
214,000 1.06 2.83 7.08
215,000 .98 2.63 6.56
216,600 s 2.48 6421
217,000 .82 2.20 5.49
21R,. 000 T4 1.99 4,97
219,¢00 05 [P oz B 4,32
2e0,000 ool 1.52 3.80
Z?i.c’on .52 10“0 3051
222.000 42 1.12 2.79
222,000 e 3C .86 2elé
224,000 D .68 1.69
225,000 .18 «49 1.23
226.0600 i1 30 e 75
227.000 0.00 0.00 0.00

280



SARINE RIVER
APRIL 16-30,1972

SAMPL ING SITE NUMBER 4 AT U.S, HwY., 271« GLADEWATER

DISTANCE FROM POINT OF INJUECTION 75.20
RIVER DISCHARGE 244,00
RECOVERY RATIO OF TRACER . 158
TIMF TO CENTROQOID 304,26
TIME VARTIANCE 19.70966
COFFFICIENT OF SKEW « 489Gl €
TIMF SINCE QRSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PPR
294,000 0,00 0,00
295.00¢0 .11 «67
296,000 olé +569
297.000 23 1o47
298,000 e40 2.54
299,000 .68 4,32
300,000 .83 5.27
301,000 «93 5.88
307.000 1.00 6.31
303,000 1.05 6.61
304,000 1,01 6,37
305,000 «97 6,12
306,000 e91 5.76
307,000 e 19 4,93
308,000 «65 4,10
302,000 51 3.22
310,000 .31 1.96
311,000 «20 1.26
312.000 «16 1.04
313,000 16 1.01
314,0C0 «16 l1.01
315,000 ol4 «89
316,000 k) «67
317.000 .08 « 49
318,000 0,00 0.00

MILFS
CFS

HOURS
HRS.SG.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
0,00
44,57
6.02
9,96
17,23
29.26
35.70
39.85
42,75
44,83
“3.17
41,51
2,02
33.83
27.81
21.76
13.28
8,51
7.06
6.85
6.85
6,02
4457
3.32
0.CO



SARINE RIVFR
wPRIL 16=30+1972
SAMPLING SITE NUMBER 1 AT ST, HwY. 42+ wHITE OAK

DISTANCE FROM POINT OF INJECTION 13.10
RIVFR DISCHAKGE 218.00
RECOGVERY RATIO OF TRACFR T2
TIME TO CENTROID 48445
TIME VARTANCE 10.28%46
COEFFICIENT OF SKkEW «+66936
TIME SINCE URSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS iN PPR IN PPH

40,000 0.00 0,00

41,000 24 «31

42,000 65 .84

43,000 1,47 1.90

44,000 2.78 3.60

45,000 5.45 7.06

46,000 7.48 9.69

47,0900 8.35 10.81

4R ,000 8,28 10.73

49,000 T.37 9.54

50,009 6,13 7.94

51,000 4,64 6.01

52.000 3.36 4439

53.000 2.42 3.14

5‘.(‘00 1064 2.12

55,000 1.06 1.37

56,000 «60 « 718

57.000 «34 e&45S

58,000 D TS 30

59,000 .13 o 17

60,000 13 elé€

61.000 .08 oll

62,000 « 06 <08

63,000 +03 <04

64,000 0,00 0.00

282

MILES
CES

HCURS
HRS.SQe

NISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
0,00
«31
«84
1.90
3.60
7.06
9.69
10.81
10,73
.54
T7.94
6.01
4439
3.14
2.12
137
o 16
e 45
«30
e17
«16
o1l
.08
04
0,00



SABINE RIVFR
APRIL 1KA-30.1972
SAMPLING SITF NUMBER 2 AT ST, HwY, 43y TATUM

DISTANCE FROM POINT OF INJECTION 34,40
RIJVFR DISCHARGE 250,00
REC(.VERY RATIO OF TRACER 644
TIMF TO CENTRGCIC 105,36
TIME /APTANCE 2h.32868
COEFFITIENT OF SKEW « 71529
TIME SINCE OBSERVED CONSFRVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PPR
93,000 0,00 0,00
94,000 .07 [} s
95,000 .18 .28
96,000 e 46 o712
97,000 <94 1.66
38,000 1.37 2elid
99,0C0 1.94 3,01
100,000 2.48 : 3.86
101.000 3,03 4,71
102.000 3.51 S.65
103.000 3.89 6,05
104,000 3.94 6.13
105,000 3.806 5.9%
106,000 3.49 S.43
107,000 3.15 4,89
108,000 2.65 4,12
199,000 2325 3.49
110,000 1.92 2.78
111,000 1.45 2.25
112.000 1,08 1.68
113.00¢C .80 1,24
114,000 « 65 1.01
115,000 56 +84
116,000 A .69
117.000 «38 «60
118,000 e 32 «50
119,000 A S
120,000 .23 «35
121,000 e I .27
122.000 « 15 e 23
123.000 .09 : elé
1264.,C00 «05 .08
125,000 0.00 0,00

ro
o]
w

MTILES
CFS

HOURS
HRS4>5G.

DISCHARGE
ADJUSTEDN
CONCENTRATION
IN PPR
0.00
o 13
«32
82
1.€68
2.45
3.45
4,42
Se40
6.25
6.94
T.03
6.87
6.22
S.61
4,73
4,00
3,42
2e>8
193
1,43
l.16
«96
o 79
<68
«58
«48
041
el
26
e16
.09
0,00



SARBINF RIVFW
APRIL 1A=30417372
SAMPL ING SITEF ANUMBER 3 AT U,S, HwY, 59¢ MAQSHALL

DISTANCE FROM POINT OF INJECTION S8,10
RIVFR DISCHAKRGE 220.00
RECOVERY RATIN OF TRACER 473
TIME TO CENTROID 194,91
TIME VAQTANCF 74.89349
COEFFICIENT OF SKEW +45910
TIMF SINCE OBSERVED CONSERVATIVE
INJFECTION CONCENTRATION CONCENTRATION
IN H0OURS IN PPR IN PP
175,000 0,00 0,00
176,000 «09 .18
177.000 .16 <36
178.000 .16 «35
179,000 «16 35
180,000 «29 62
181.000 bl 92
182,000 «65 1.36
182,000 e 719 1,57
184,000 « 94 1.59
185,000 1.12 2.36
186,000 1.30 2,16
187.000 1.49 3.15
188.000 1.760 3.59
189.000 1.90 4,01
190.000 2.03 4,29
191.000 1.98 4,18
192.000 1,92 4,06
193.000 1.85 3.91
194,000 Yald'D 370
195.000 1.60 3.3
196.000 1.49 3.16
197,000 1.38 2.91
198,009 1.25 2.65
199.000 1.15 2.43
200.00C 1.05 2.21
201,700 .97 2.06
202.000C «90 1.90
203.000 .86 1.81
204,000 .81 1.71
205,000 .76 1.61
206,000 .70 1.48
207.000 «65 1.38
208.000 58 1.23
209,000 <55 1.16
210,000 o) 1,11
211,000 47 «99
212.000 o4l .87
213.000 o 3T «79
214,000 e33 o 1k
215.000 .26 «55
216,000 20 «42
217.00¢C .15 .31
218.000 .08 217

219,000 0,00 0,00

MILES
CES

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPH
0,00
«19
« 34
«35
«35
62
»93
1.38
1,69
2.01
2.38
2.78
3.18
3.62
4,05
4433
4,22
4,10
3.94
.74
3e.41
3.)9
Ce94
2467
2.65
2.23
2.08
1.91
1.83
1.73
1.62
1.49
1e40
l-?‘
lel?
1.12
1.00
«88
«80
71
«56

042
«31
.18
0.00



SABINE RIVER
APRIL 16-30.1972
SAMPLING SITE NUMBER 4 AT U,S., HwWY. 79+ CARTHAGE

DISTANCE FROM POINT OF INJECTION T0.50
RIVER DISCHARGE 334,00
RECOVERY RATIO OF TRACER 574
TIE TO CENTROID 226,77
TIME VARIANCE 6R8.38120
COFFFICIENT OF SKEW 24975
TIMF SINCF OBSERVED CONSERVATIVE
INJUFCTION CONCENTRATICN CONCENTRATION
IN HOURS IN PPR IN PPR
202,000 0.00 0.00
203,000 10 o7
204,000 .08 .14
205,000 .09 .15
205,000 .08 o s
207,000 .07 <13
20R,.000 ! .08 A
209,000 .07 212
210,000 .07 <13
211.000 o11 .19
212.000 .19 .34
213.000 .25 YA
214,000 33 .58
215,000 .45 .79
216,000 .57 1.00
217,000 5 o o 1.34
218.000 .90 = 1.56
215.000 : l.0e 1.81
220,000 1.2¢4 2.16
221.9060 1.32 2.31
222,000 1.46 2.54
223.000 1.56 "2.75
224.000 1.65 2.87
225.000 1.66 2492
226,000 1.64 ?2.86
227.000 1.62 2.83
2723.000 1.55 2.70
229,000 1,46 2.54
230,000 1.32 2.30
231.000 1.19 2.08
232.000 1.0 Yo7
233.000 .86 1.50
234,000 .70 1.23
235,000 .61 1.06
23/.,000 .51 .90
237.000 &7 .82
237,600 .43 .75
239,000 39 .68
240,000 .36 .63
241,000 35 .62
242,000 34 .59

MILES
CES

HOURS
HRS.SO.

DISCHARGE
ADJYYISTED
CONCENTRATIO
I PPR
0,00
och
.22
23
o 21
«19
«21
e18
019
.28
«52
«67
<89
1.20
TeH3
2.06
2¢39
2et7
3.31
3+53
3.90
4,22
4,40
4,48
4439
4 434
4,146
3.90
3.52
3.18
2e.71
2e30
1.88
l1.62
1037
l1.26
1.185
1.05
Q7
«94
«91



SARINE RIVFR

DISCHARGE

TIvF SINCE ORSERVED CONSERVATIVE ADUUSTED
INJECTION CONCENTRATION CONCENTRETION CONCFNTRATION
243,000 32 «55 «84
244,000 .29 «50 o715
245,000 27 46 71
246,000 21 « 37 «S7
247,000 17 30 o7
248.000 12 21 «32
249,000 .09 .15 «23
250,000 «05 «08 13
251.000 .00 «01 «01
',
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MISSISSIPPI RIVER
SEPTFMRER 15« 1955
SAMPL IMG SITE NUMBER 1 AT PLAQUEMINE. LA. CENTER

NISTAMNCFE FROM POINT OF INJFCTION 22.00 MILFS

CIVFR DISCHARGE 151200,00 CFS

RECOVERY RATIO OF TRACER e 362

TIMF T0O CENTROID 12.71 HNOURS

TIMF VARTANCE ] e 694G5 HRS,S0.

COFFFICTIENT COF SKEW 1.20076

DISCHARGE

TIME SINCFE OBSERVED CONSFRVATIVE ADJUSTED

INJECTION CONCENTRATION CONCENTHATION COMCENTRATION

IN HOQOURS IN PPR IN PPR IN PPB
10,500 0,00 0.00 Ne00
10,750 «90 2.50 72.50
11,000 2610 S.81 S.A1
11,250 3.26 9,84 .84
11,500 S.41 14.96 14,96
11,750 7.50 20.75 20,75
12.000 8,86 24,50 24,50
12.250 ; T.71 21.32 2l1.32
12.500 a6 15.51 15,51
12.750 4,57 12.64 17.64
13,000 3.76 10.41 10,41
13250 3e 1T B.76 R,76
13.500 2.68 T.42 T.42
13.750 2¢23 6.16 halb
14,000 1.90 5.26 5.26
14,250 1,60 4,43 4,43
14,500 1.38 3.82 3.82
14,750 1.22 3.36 3.36
15.000 1.05 2.91 2.91
15,250 92 2.56 2.56
15,400 .78 P 167 2is X T
TS et B0 .66 1.84 1.8¢
16,000 «56 1.54 1.54
16,250 47 s ] a3l
16,500 « 33 1.08 1.08
165750 «32 .88 «88
17,000 25 .69 «69
17.250 .18 48 «49
17.500 .10 29 29
17.750 .06 ) «12
18,000 .00 o0k .01



MISSISSIPPI RIVER
SEPTEMBER 15+ 1965

SAMP| ING SITS NUMRER 2 AT PLAQUEMINEs LA, RIGHT BANK

DISTANCF FROM POINT CF INJUECTION 22.00
RIVFP DISCHARGE S2800,00
RECOVERY RATIO OF TRACER 2151
TIME T0O CENTRCID 13,32
TIMF VARIANCE ?2.26203
COFFFICTEMT OF SKEW 713156
TIMF SINCE ORSERVED CONSERVATIVE
INJUECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PPP

10,500 .00 .01

10.750 e61 4,06

11,000 1,42 Q.42

11.250 2,23 14,77

11.500 3.93 23.35

11.750 S.70 37,67

12,000 7.06 46,72

12,250 6,65 43,95

12.500 6,06 40,09

12,750 5.61 37,09

13.000 S.16 34,11

13,250 4,74 31.36

13.500 4,38 28.94

13,750 3.96 26.19

14,000 3.64 24,06

14,250 3.2R 2l1.71

14,500 2.97 19,62

164,750 2.67 17.63

15,000 23T 15,70

15,250 2,15 164,21

15,500 1.85 12.25

15750 1.59 10,49

16,000 1,37 9.05

16,240 1S 7.59

16.500 .96 6.22

16,750 S Se.21

17.000 «63 4,19

17,250 049 3.25

17.5%00 «34 2.26

1 As 750 «22 1.48

13,000 ol2 « 78

18.250 .02 «13

18,.50" 0,00 0,00

288

MILES
CFS

HOURS
HRS.SQe

DISCHARGE
ADJUSTED
CONCENTRATION
IN PP3
.00
1e42
3.29
5.16
R.15
13.16
16.31
15,35
14,00
12.95
11.91
10.95
10,11
9.15
8,40
7.58
6.85
6.16
5.4R
4,96
4,28
3.66
3.16
2.65
2417
1.82
1.46
lelé
«19
52
.27
«05
0.00



MISSISSTIPP] RIVER
SEPTFMRFR 154 1965
SAMPLING STTE NUMRFR 3 AT PLAQUEMINE. LA, LFFT BANK

DISTANCF FROv POINT OF INJECTION 22.00 MILES

RIVER DISCHARGE 36000,00 CFS

RECOVERY RPATIN OF TRACER «100

TIvME TO CENTROID 14,56 HOURS

TIMFE VARTANCF 2.13994 HRS.SQ,

COFFFICIENT OF SKEW «54803

DISCHARGE

TIMF SINCE ORBSERVED CONSERVATIVE ADJUSTED

INJFCTION CONCENTRATION CONCENTRATION CONCFNTRATION

TN HOURS IN PPPR IN PPR IN PPR
10,500 0,00 0,00 0.00
10,750 .09 v .88 w2
11.000 14 1.44 34
11,250 <18 1.85 A
11.500 24 P 39 st
113750 o 29 2.8B9 «69
12.000 o4 0 4,01 e 96
12.250 .83 8.33 1.98
12.500 1.93 : 19,33 4,60
12,750 3.14 31.49 7450
13,000 4,73 47,48 11.31
13,250 6,35 63,76 15.18
13,500 6,49 AS,.10 15.50
13,750 6.15 61,69 14,69
14,000 ST S7.70 13.74
14,250 5425 S2.72 12.55
14,500 4,82 48,37 11.52
164,750 (4,40 44,11 10.50
15,000 4,03 40,42 9.62
15,250 3.69 37.01 8.81
15,500 3531 33521 7.91
15,750 2.99 29,98 T.14
16,000 2.72 27.25 6.49
16.250 7o i 23,76 S5.66
1,500 2o k) 21.15 5.04
16,750 1,82 18,28 4435
17,000 1.58 15.81 377
17.250 1833 SR 37 .18
17.500 1.10 11.00 2.62
17,750 e 99 8,91 . 2.12
1R, 500 .67 6. T4 1.61
12,250 51 5.10 1.21
18,500 35 3,42 .83
18,750 «19 1.93 046
19,000 .09 <90 22
19,250 .00 204 «01
19,500 0,00 0,00 0,00
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MISSISSIPPI RIVFR
SEPTFE~RER 1%+ 1665
SAMPLING SITE NUMBFR 4 AT SUNSHINE HBRIDGE+ CENTER

NDISTANCFE FRONOM POINT OF INJECTION 62.50
RIVFP DISCHARGFE 120000,00
RFCHAVFEY RATIO OF TKACER «268
TIMF TO CENTKCTOD 42.28
TIMF VARTAMCE R,33013
COFFFICIENT OF SKEW « 85576
TIMF SINCE ORSERVED CONSFRVATIVE
INJECTION CONCENTRATION COMCEMTZATION
TN HOUPRS IN PPR IV PPR

34,0700 0,00 4,00

36,250 .07 «25

36,500 I L3 | .40

36.750 o17 .02

37,000 .21 .78

37.250 .31 1,15

37.500 42 1.58

37.759 ST 2.13

38.000 « 16 2.82

3R.250 «92 3.446

38.5090 1.12 4,16

38,750 1.35 5,05

39,000 1.59 5.93

39,250 1.85 6€.89

39.500 2.13 7.92

39,750 2032 8,64

40,000 2.45 9.16

40,250 2¢55 3,50

40,500 2.62 9,76

40,750 2.66 9,83

41,0920 2.61 9,73

41,250 2.54 9,45

41.500 2.44 9,08

41,750 2.32 8.66

42,000 2.18 8,11

42,250 2.08 Te77

42,500 1.97 7633

42,750 1.87 fe97

43,000 ) B 4 6.59

43,250 1.66 6.19

43,500 1,57 5.86

43,750 1,48 : B5e51

44,000 1a 3T 5.10

44,250 1.28 4,75

464,500 1.20 4,46

44,750 1.11 4,14

45,000 1,03 3.84

45,250 .94 3.52

45,500 «89 3.30

45,750 .81 3.01

‘6.000‘ 075 :90 2.79

MILES
CFS

HOURS
HRS.SO.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
0.00
«20
«32
49
62
«91
1.25
1.69
224
2.73
3.30
4,00
4,71
ST
6.29
6.86
7.25
Te54
T7.75
7.80
T.72
750
7.21
6.87
6,44
6,16
5.82
553
Z 5e23
4,92
4,65
4437
4,05
3.77
3.54
3.28
3.05
2.79
2e62
2439
2.22



MISSISSIPPI RIVEFK

NISCruREFE
TIMFE SINCE ORSERVEN CONSERVATIVF ADJUSTED
INJUECTION CONCFENTRATION CONCFENTRATION COMCENMTEATION
46,250 .69 2.58 2.05
46,500 .64 2.38 183
46,750 .58 2+15 170
47,000 D3 1.98 1.57
47,250 e 49 1.81 letd
47.500 «45 1.68 1.33
47,750 40 1.50 ! 1.i9
4R,000 e 3% 1.38 19209
4R ,250 «32 1.20 «95
48,500 30 113 30
48,750 o 27 99 o793
49,000 «25 <94 S
49,250 .22 .83 .66
49,500 .20 o176 .60
49,750 «19 ol <57
50,000 .18 «66 «54
50,250 17 «65 S |
50,500 P <56 chb
50,750 .l4 D2 o4l
51,000 13 s 4R « 38
51.250 12 45 ¢35
51.500 &30 «37 e 30
51,750 . 0¢ 03D .28
52.000 .09 « 34 27
52.250 .07 +28 o227
52.500 «05 «20 «16
52,750 1«05 e19 o 15
53.000 .06 «13 «11
53.250 .02 .09 «07
$3.500 .02 .07 « 06
53,750 .00 « 01 : %071
54,000 0.00 0,00 0.00
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MISSISSIPPI RIVFR
SEPTEMBER 15+ 1965

SAMPL ING SITE NUMBER S AT SUNSHINE RBRINGEs BOTH BANKS

DISTANCE FROM POTINT OF INJECTICN 52.50
RIVER DISCHARGF 120200.00
RECOVERY RATJO OF TRACER .268
TIME TO CENTOCID 43,75
TIMF VARPIANCE 9,78260
COFFFICIENT OF SKEW «69927
TIME SINCE 0BSERVED CONSERVATIVE
INJECTION CONCENTRATION COMCENTRATION
IN HOUPRS IN PPR IN PPR

37.500 0,00 0,00

312750 .08 «30

38,000 .20 e 7S

38.250 « 20 1.12

3R,500 «40 1.51

3R, 750 «56 210

39,000 71 2.64

39.250 «88 3.28

39.50N 1,08 4,04

3Q9,75¢0 125 4,658

40,000 1,40 5.23

40,250 1,55 5.81

40,500 1,70 6.35

40,750 1.81 6,76

41.C90 1.90 7.10

41,250 1.99 T.b4

41,500 2.07 773

41,750 2.14 7.99

42,000 2.16 R,08

42.250 2.18 8.15

42,500 2.19 S.18

42,750 2.19 8.19

43,000 2.18 8,16

42,250 2.16 8,06

43,500 2.12 7.94

43,750 2.06 7.70

44,000 1,98 T.42

44,250 1.90 7.10

46,500 1.81 6,78

4a 7S50 ) o 6.b6

45,000 1.61 6,03

45,250 1.52 S67

45,500 1,42 5.29

45,750 1.30 4,85

46,000 Lyt 4 S5

45,250 2 [P e 4,26

46,500 1.04 3.89

4~,750 +96 357

47,000 +89 3.33

47,7250 «B2 3.07

47.500 .76 2.83

MILES
CFS

HOURS
HRS.SQ.

DISCHARGY
ADJUSTED
COMCENTRATIO
IN PPR
0.00
24
«59
«89
1.20
167
2.09
2.60
3.21
Beil 1
4,15
4,61
S.04
5.36
S.64
S.qo
6.14
6.36
6.41
6,47
6.49
6.50
6,48
6.40
6,30
6.11
S.89
S.63
5.38
S 1)
4.79
4,50
4,20
3.86
3.61
3.36
3.09
2.84
2.64
2e43
2.24



MISSISSIPPI RIVER

DISCHARGE

TIMFE SINCE OBSERVED ; CONSERVATIVE AD.JUSTED
INJFCTION CONCENTRATION CONCENTRATION COMCENTRATION
47,750 o 1.0 2.61 2.07
4R,000 «65 246 1.94
48,250 «6H0 2.26 1.79
4R ,500 eS8 v 2.08 1.65
48,750 «50 1.88 1.50
49,000 47 1.76 1.38
49,250 «43 1.60 198 27
49,500 «39 1.47 l.16
49,750 - «36 1.35 1.07
50,060 ; e 33 l1.22 «97
50,250 «31 1.17 «93
S0,500 .28 1.06 .86
50,750 «26 .98 .78
51.000 e LD «93 o 74
S1.250 23 +86 +68
$1.500 «21 «79 «63
51.750 20 o T4 59
52.000 .18 «67 «53
52.250 o 2T «62 «49
52.500 .15 «58 «46
52.750 <13 «%49 «39
53,000 .12 &4 ¢35
53,250 <10 « 37 «30
53,500 «C9 «32 «26
53.750 .06 o2& «19
S4,000 «05 .18 «l4
54,250 .03 10 .08
S4,500 : «00 .01 «01
54,750 0,00 0,00 0,00

o
o
)



MISSTSSTEPT RIVFR
SEPTEVRFR 16+ 1365
SAMPLING SITF NUMBER 6 AT RFSERVFe LOUTSTANNA

DISTANCE FrNu o0fINT OF INJECTION 91.80
RIVFR DISCHARGE 240000,00
RECOVERY RATIN OF TRACER o471
TIME TO CENTROTID hé .24
TIME VARTANCE 14,.39604
COFFFICIENT OF SKEW «52921
TIMF SINCE ORSERVED CONSERVATIVF
INJFCTTION CONCENTRATION CONCENTRATTION
IN HOUPRS IN PPR IN PPS

55,000 0,00 N,00

SS.PQO .03 ‘.06

56,500 <04 <09

588,750 «05 S

S6.000 10 «20

56,250 12 «25

56,500 i «30

S6.750 .17 « 37

S7.000 22 046

57.2%90 «25 : 5S4

57.500 «29 62

87 TS50 « 34 .72

SR,000 «38 .82

S5R.c50 o4l .88

58,500 47 1,00

58.750 52 leld

59,000 .58 1.23

53,250 «63 1.35

56.500 P | 1.52

$9.750 ol l1.64

60,000 .84 1.78

69,250 +93 1.98

60,500 1,01 2.14

€0,750 1.10 2.33

61,009 1.19 2.54

61,250 1.29 2.73

€1.500 1,40 2.97

61,750 a5 3.20

6£2.000 1.64 3.49

62,250 1.72 3.65

62.500 1,77 3.77 -

62,750 1.78 3.78

63,000 1.77 3.76

63.250 1.76 S & |

63,500 1.70 3,62

63,750 1.65 3,51

64,000 1.60 3.39

64,250 1.54 3.26

64,500 1.47 3.12

64,750 le.4c 3.02

65,000 1.36 2.89

294

MILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
COMCENTRATION
IN PPB
0,00
«09
15
.18
«32
«39
47
«58
o T4
«86
«99
l.l“
1.30
1e40
1.59
A
1.96
2014
2.41
2.60
2.82
3.14
3.40
3.70
4,03
4434
4,71
5.08
5.54
5.80
S.98
6,00
S5.96
5.88
Se.75
5eST
5.38
S.18
4.96
4479
4,59



MISSISSTPPI RIVER

DISCHARGE
TIMF SINCE ORSERVED COMNSERVATIVE ADJUSTED
INJUECTION COMCEMTRATION CONCENTRATION COCMCENTRATION
65,250 1.30 2916 4,38
65,500 .25 2.65 4,21
65,750 1.18 e 3.99
66,000 13 2abl 3.82
66,250 1,98 2.29 3.64
66,500 1.92 2el7 3.45
- 6he TSP 97 2.06 3.27
67.€000 .91 1.93 3.06
67.250 « 36 1.84 2.91
67.500 .81 172 2.73
57.750 « 76 1.61 2.55
68,000 o 71 Y eD2 2.4
48,250 «66 le4l 2.23
68,500 «61 1.30 2407
68,750 «58 1.22 1.94
69,000 L le11 177
63,250 <49 1.04 1.65
69,500 <46 «98 156
64,750 «43 291 leda
70,00 «39 «84 1.33
70.250 <38 «80 1.27
70,500 «34 «73 1.15
TC,750 32 « 69 1.09
71.000 «30 e 65 1.03
71,250 .28 e60 «95
71.500 «25 53 «84
TR o 750 o3 «4G o718
72.000 «22 «46 o Té
72.250 o2} chb «69
72.500 .19 S | «65
72.750 .19 o4 «hS
73,000 .19 el «65
73.250 e17 . «59
73.500 «17 «36 57
73.750 +15 «33 52
74,000 e 1 «29 46
74,250 a3 27 43
74,500 «12 «25 «39
74,750 .11 o3 «36
75.000 .09 .19 «30
75.250 .08 e «26
75.500 .07 «15 o 24
75.750 «06 13 «20
76,000 <05 211 «17
76,250 «03 <07 ell
76,500 .03 .06 .09
1647150 o002 . « 00 «06
77.000 0.00 0,60 N.00



MISSISSIPRPI HIVER
SEPTFMEFR 16&s 19K5
SAMP| ING SITF NUMRFR T AT NFW4 ORLEANSs LOUISTANNA

NISTANCFE FROM POINT OF IMJECTION 127.20
RIVER DISCHAHAE 240000,00
RECNVERY RATIN OF TRACER «505
TIMF T0 CENTROID 93.36
TIMF VARIAMCE 30.47882
COFFFICIENT OF SKEW « 12694
TIvF SINCE OBSERVED CONSFRVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPHR IN PPR

81,759 0.00 0,00

&z2.000 .03 07

R2.250 +05 10

R2.500 + .0 «13

82,750 .06 17

83,000 10 19

R3.250 012 «23

R3.,500 15 » 30

83,750 > ASF ; 233

R4,000 .19 .38

R4 ,250 21 o4

24,500 «23 45

B4,750 .26 52

8,000 «30 «60

B5,250 « 34 «67

85,500 «38 e 15

85,750 o4l .82

RA,.000 w46 .91

86,50 52 1.02

6,500 » 57T 1.13

86,750 64 1.26

87.000 «69 137

R7,.250 o 1.52

B7.50N <B4 1.65

87.750 «93 1.83

8K,000 1.00 1.98

88,250 1507 2.11

RR,500 1.12 2.22

BRR,750 1.17 2.32

89,000 1.21 2.39

89,2%0 1.23 Celd

89,500 1526 2.49

RQ,750 1.28 2,53

90,000 1.29 2.56

90,250 1,31 2.60

90,500 1,32 2.60

90,750 1.32 ce62

91.009 1.32 2.61

91,.2%0 1.32 2.60

91.500 bia 31 2.59

91,7%0 1.30 2.58

296

MILES
CFS

HOURS
HRS.SG.

NISCHARGE
AD JUSTED
COMCENTRATION
IN PPR
.00
011
16
«21
27
«30
«37
b7
.53
«60
«65
o771
«83
« 95
1.07
l.lq
1.30
1.45
1.62
1.80
2.00
2.18
2.41
2.63
2.91
3.15
3.35
3.52
3,69
3.79
3.87
3.95
4,01
4,06
4,13
“013
4.15
4,15
4.13
4,11
4,09



MISSISSIPFI RIVEFR

NISCHARGE
TIME SINCE ORSERVED CONSERVATIVE ADJUSTED
INJECTION COMNCENTRATION COMCENMTRATION CONCENTRATION
$2.,000 1.29 2.56 4,06
92,250 1.28 2.52 4,01
92,500 1.26 2.49 3.95
92,750 1,22 2.42 3.84
93,000 1.19 2.36 3.74
93,250 1.15 2.28 3.62
93,500 1,10 2.18 3,47
93,750 1.06 2.09 3432
94,000 1.02 2.01 2,20
94,250 +95 1.87 2.97
94,500 .88 1.75 2.78
S4,750 .86 Y 1.66 2.63
$5,000 .80 1.59 2.5?
95,250 .76 1.50 2636
95,500 .73 1.44 2.28
98,750 .70 1.38 2.20
96,000 .68 1.35 2.14
96,250 .67 132 2.09
96,500 .63 : 1.25 1.38
96,750 61 1.21 1.93
97,000 .58 lo146 1.82
97,250 ’ «S7 1.12 1.78
$7.500 «55 1.08 Yot
97,750 .53 1,06 1.68
98,000 52 1,02 1.62
YR, 250 50 .99 1.56
98,500 48 «95 1.51
98,750 A .91 lob4
©5,000 .45 .89 le61
99,250 e&3 .85 1.36
99,500 f42 .83 1.32
99,750 40 ' +78 1.24
100,000 i .39 o T 122
100,250 .38 .75 1.19
100.500 <37 .73 1.16
100,750 .35 <0 1.11
101,000 .34 .68 1.07
101.250 .33 .66 1.05
101.500 .32 64 ' 1.02
101.750 .33 .64 1.02
102,000 30 60 « 95
1¢2,250 .29 .58 G2
102.500 .29 58 92
102.750 .27 53 .85
103,000 .25 .50 «80
103,250 25 49 .79
103,500 .25 49 o 17
103,750 .24 .48 « 716
104,000 .23 45 o712
104,250 .22 bl 70
104,500 21 wbl «65

104,750 .20 297 39 «62



MISSISSIPPI RIVER

DISCHARGE
TIME SINCE ORSERVED CONSERVATIVE ADJUSTED
INJECTION COMNCENTRATION CONCENTRATION CONCENTRATION
104,750 20 « 39 Y-
105,000 20 +39 62
105.250 .19 o ¥ «59
105,500 .18 «35 55
108,750 o17 « 34 «53
106,000 o 10 34 «55
106,250 - 5 4 «33 52
106,500 o 16 32 «51
106,750 16 e 31 49
107.0C0 «15 «29 .
107.250 o 13 26 S
107,500 12 +23 «36
107.750 .12 «2% «38
108,000 .12 -2 «38
108,250 11 «21 ¢33
10R,500 e10 019 e31
108,750 «09 el90 «30
109,000 «08 i & ¢ 26
109,250 <07 . el4 «23
109,500 «07 «13 «21
109,750 +06 ell «18
110,000 .04 .09 elé
110.250 .03 «05 «08
110,500 .02 <05 «0N8

110,750 0.00 0,00 0.00

298



MISSISSIPPI RIVER
MARCH 11ls 1668
SAMP._ING SITE NUMBER 1 AT CRYSTAL CITYs MISSOURI

NISTAMCF FROM POINT OF INJECTION 34,00
RIVER DISCHARGE 93000.00
RECOVERY RATIO OF TRACER ' 1.134
TIME TO CENTROID 16.55
TIMF VARIAMCE « 96710
COEFFICIENT CF SKkEW «70934
TIMF SINCE ORSERVED CONSERVATIVE
INJECTION CONCENTRATION COMCENTRATION
IN KOURS IN PPB IN PPB

12,500 .00 .00

12,750 .48 o4?2

13.000 1+13 «99

13,250 2.23 1.96

13.500 S B 2.76

13.750 4,45 3.93

14,000 5.18 4,57

14,250 5% 1S 6,56

14,500 4,46 3.94

14,750 3.56 3.14

15,000 2.86 2.52

15.250 2.33 2.06

15.500 1.91 1.66

15,750 1.58 1.39

16,000 1.28 1613

16,250 o | .98

16.500 .87 . |

16,750 + 65 «5T

17.006 s 42

17.250 .32 25

17.500 .19 e

17.750 .05 .04

18,000 .00 .00
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MILES
CFS

HNOURS
HRS.SG.

DISCHARGE
ADJUSTED
COMCFNTRATION
In PER
.00
Ehe
.99
196
2.76
3.93
4.57
4.54
3.94
3.14
2.52
2.06
1.69
1.39
1.13
+98
ST
.57
42
« 29
«17
.06
<00



MISSISSIPPI RIVER
MARCH 11 1963
SAMPLING SITFE MUMBER 2 AT ST, GENEVIEVE s MISSOURI

DISTANCF FRCOM POINT OF INJUECTION 60.00
RIVER DISCHARGE Q3000.00
RECOVFRY RATINO OF TRACFR 1.024
TIME TO CENTROID 24,99
TIMF VARTIANMCE 3.91022
COFFFICIENT OF SrEw 1,06143
TIMF SIHCF OBSERVELD CONSERVATIVE
INJFCTION COMCENTRATION COMCENTRATION
IN HOURS 1IN PPR IN PFR

21.750 .01 «01

2?.000 26 26

22.250 o1 «69

2?2.°00 1.20 1.18

22.1%9 1.62 1.58

23.007 2.06 V.0l

23.7250 2041 2.35

23.500 2.53 2447

23.750 2.61 255

24,000 2.55 2.49

264,250 2.33 2.27

264.500 215 2.09

24.750 1.92 ; 1.83

25.000 1.76 1.72

25.¢50 1.61 1.57

25.500 1,647 . le43

25.750 1.36 1.32

25,000 1.22 1.19

26,250 1.1} 1,08

26.500 «99 37

26.750 90 .E8

27.900 « 79 o717

27.250 o 71 «69

27.500 64 €2

27.750 e «52

2R,000 , 49 47

28.25" 42 041

2R.500 «38 .38

28,750 e 34 .33

29.000 .29 «28

29,250 «26 «26

29,500 elh .23

29.7%0 .21 21

30,000 19 19

30,250 0 / o17

30,500 e15 olé

30,750 .13 .13

31,000 11 oll

31.250 «10 el0

31,500 «08 .08

31,750 .08 «08

32.000 <06 .06

32.250 «05 «05

32.50n0 0.00 0,00

300

MILES
CFS

HOURS
HRS S0

DISCHARGE
ADJUSTED
COMCENTRATION
IN pPR
ol
.26
«69
1.18
1.58
2.01
2.35
247
255
2.49
227
2.09
1.88
1.72
1.57
1.43
1.32
1.19
1,08
«97
.88
o717
«69
«62
.52
47
okl
38
¢33
«28
«26
«23
21
+19
e17
el
«13
ol1
el0
~08
.08

«06
« 05
0.00



#

P o

MISSTSSIPPI KIVFR
MAFCH 11. 1964
SAMPL ING SITF NUMBFR 3 AT CHESTFRe TLLINOIS

NISTANCE FROM POINT OF INJFCTION 73.20
RIVFR DISCHARGF 98000.,00
RECOVERY RATIO OF TRACER 1.118
TIME TO CENTROID 35,31
TIMF VARIAMCE 12.52014
COEFFICIENT OF SKEW «hS5312
TIvMF SINCE G4SERVED CONSFRVATIVE
INJECTION COMCENTRATICN COMCENTRATION
IN HOURS IN PFR IN PFR

28,750 0,00 0,00

29,000 oll 10

29,259 .21 19

29.500 PR § Ch

29,759 36 «32

360,000 45 e 40

30,250 D3 «4R

30.500 N Y Lk

30,750 «69 6?2

31,000 . 1S .67

31.2%0 .83 74

31.5n0 .89 .79

31,750 <96 8%

32.000 1,01 « 91

32,250 1.08 e97

32.500 1.14 1,02

22,750 1.19 1.07

33,000 1.23 119

33.250 1.29 1.15

33.500 131 | e &

33,750 1.30 l.16

34,000 1.28 1,15

34,250 1.24 l.11

34,500 1.20 1.07

34,750 1.4 l1.02

35,000 1.08 97

35.250 1.05 « 94

35,500 1.00 .90

35,750 <97 86

36,000 + 93 «R3

36,2%0 +89 N0

36,500 +86 o 17

36,750 .80 o112

37,000 .79 70

37.250 74 .67

37.500 .71 63

37,7590 66 .59

3R”,000 61 «5¢

39,250 «59 .93

38,500 55 i

IR, 7SN .52 46

301

MILES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
.00
.11
20
25
34
43
«5S0
«58
«65
70
«78
+83
90
+96
l.072
1.08
l1.12
1.16
1.22
1.723
l1.22
l1.21
1.17
1.13
1.08
1.02
«99
95
«91
+8R
<B4
21
e 76
o T4
.70
67
62
57
56
«52
«49



MISSISSIPPI RIVER

DISCHARGE
TIMF SINCE OBSERVED CONSFRVATIVE ADJUSTED
INJFCTION CONCENTRATION CONCENTRATION CONCENTRATION
39.000 «49 «43 Y.
39,250 45 o4l oé3
36,500 bt 039 ’ okl
39,750 42 « 38 «40
4N, 000 «40 «36 +«38
40,250 «38 «34 «36
40,500 «35 «31 «33
40,750 .33 «30 «32
41,000 «32 28 «30
41,250 «30 27 «28
41,500 «29 «26 «28
41,750 .28 25 «26
42.000 « 24 «22 «2)
42,250 «23 .21 22
42,500 .21 19 «20
42,750 20 .18 19
43,000 19 17 18
43,250 .18 el6 «17
43,500 «16 o15 «15
43,750 15 «13 olé
44,000 olé 12 13
44,250 .13 12 12
464,500 11 10 10
44,750 .09 .08 «0U8
45,000 .08 o 07 «07
45,250 « 07 06 «07
45,500 »07 «06 «06
45,750 04 .04 04
46,000 .03 +03 «03
46,250 .02 .02 «02
46,500 0.00 0.00 : 0.00
46,750 0.900 0,00 0,00

302



MISSISSIPPI RIVER
MARCH 1le 1668
SAMPL ING STTE NUMBFR 4 AT CAINOs ILLINOIS

DISTANCF FROM POINT OF INJUECTION 183,00
RIVER DISCHARGE 105000,00
RECNVERY RATIO OF TRACER «H35
TIMF TO CENTROID 78. )9
TIMF VARIANCE 114,45565
COFFFICIENT OF Sv¥Ew «91951
TIME SINCE ORSERVED CONSEPVATIVF
INJUFCTION CONCENTRATION CONCENTRATION
IN HOURS IN PPH IN PPR

T0.%00 0,00 .00

70,750 .03 « 15

71.000 .06 .09

71.250 .09 I A

71.500 <13 + 1R

71.750 «13 |

772,000 o W P |

72,259 «20 3 ¢ 32

772.500 «23 37

72,750 «28 A

73,000 o 31 49

73,250 + 35 56

73.500 «39 62

73.750 43 +68

74,000 +48 o Ih

74,250 «53 .83

74,500 «58 .92

74,750 e 61 « 96

75.000 e 64 1.01

75.250 «66 1.04

75.500 «67 1.05

15,150 «68 1.08

76.000 «68 1.07

716,250 .68 1.07

7(’*.%00 .68 1007

76.750 «66 1.04

77.000 62 <98

77.250 «60 94

T77.500 DT «89

77.750 T .82

78,000 49 o

TR ,250 W45 247 45)

78.500 YA «69

78,750 o440 «63

79.000 .38 «60

79.250 e 33 52

79.50N0 «31 «49

T79.750 .29 46

80,000 .28 Wbl

en,2s0 «26 Jbl

80.500 24 «38

MILES
CF<

HOURS
Hug'c g().

DISCHAKGE
ADJUSTED
CONCEFNTRATION
IN PPH
.00
«06
.10
o 15
20
o 24
«30
«36
e
49
+ D%
«63
«69
77
«86
.9‘
1.03
1.09
1.13
1.18
l.lq
1.22
1.21
1.20
1.21
1.18
1.11
1.06
1.01
«93
«B7
oMl
78
71
«67
58
55
51
« 49
46
e4?2



MISSISSTPPT RIVFK

NTSCHARGE
TIME SINCF OPSERVED CONSERVATIVE ADJUSTEDN
INJFCTION CONCENTRATION COMCENTRATION COMCENTRATION
R0, 750 22 - D AL
R1.000 e «35 «39
81,250 .21 «37 e37
R1.500 .20 «32 « 36
81,750 .19 «31 «35
R2.000 .19 «30 34
R2,250 o 0 £ «26 30
82.500 17 e26 30
82,750 17 26 «29
83,000 o17 «26 29
83,250 e16 25 «28
R3,500 .l4 «23 25
R3,750 el4 «23 «25
R4 ,000 ol4 «23 25
84,250 o1é .19 022
846,500 ol2 .19 22
84,750 w12 19 «22
85,000 012 «19 22
85,250 012 .19 21
85,500 <12 .19 021
85.750 ol | 18 20
86,000 o1 «1R «20
86,250 ! 617 20
86.500 11 o 17 19
86,750 o 11 «17 .19
87,000 o11 017 19
87,250 el 17 19
87.500 ell e17 19
R7,750 10 016 18
88.000 10 .15 e17
8R,250 .09 o146 «16
8R.500 .09 olé o16
BRR,T50 .09 o164 e15
89,000 .09 «l4 15
Ry, 250 .08 22 o l4
89,500 .07 12 13
89,750 «07 .11 12
90.000 «06 10 oll
Qn,250 .04 «07 «07
S90.500 «03 <05 «05
90,750 .02 : .02 «03
91,000 .01 «01 «01
91,250 0,00 0.00 0.00

304



MISSISSIPPI KRIVER
aAUGHST T« 1868
SAMEL ING SITF NUMRER 1 AT CRYSTAL CITYs MISSOURI

NISTANCE FROM POINT OF INJECTION 34,00 MILFS

RIVER DISCHARGE 241000.00 CFS

RECOVERY RATIO OF TRACEW «972

TIME TO CENTROID o Rl 2SHEURS

TIMF VARTAMCE ?.48959 HPS,SN.,

COEFFICIENT OF SKkEW 2.12R83

DISCHAWGE

TIMF SINCE ORSERVED CONSERVATIVE: ADJUSTED

INJFCTION CONCENTRATION CONCENTPATION CONCENTRATION

1N HOURS IN PPB IN PPR IN PPR
6,500 0.00 0.00 N.00
9,750 «63 «65 65
10,000 2.89 2.98 ?.98
10.250 3.70 3.81 3.81
10,500 2.56 2.3 2.63
10,750 1.55 1,60 1.50
11.000 1,03 e 1.06
11.250 o713 o715 75
11,500 «53 X2 «5S4
1i.750 .38 40 40
12,000 «32 o33 33
12.250 LA «29 «29
12.500 el5 26 «26
12,750 .23 «23 .23
13.000 21 el 22
13.259 .19 .20 20
13,500 el et .18 .18
13,750 .16 .16 .16
14,000 15 o 1S 15
14,250 ol6 .16 S RA
14,500 13 oy «13
14,750 .12 .12 o112
15,000 ol 1 o1l o11
15,250 10 o1l o11
16,500 .09 10 .10
15,750 .08 .09 .09
16,000 .07 e Ol 07
156,250 7 .07 «07
16.500 « 06 «06 «06
16,750 08 « 06 « 06
17,000 .05 .05 .05
17,250 .06 06 <04
17.500 .04 04 «04
17.750 .03 .03 .03
12,000 .03 .03 «03
18,250 .02 .02 .07
18,500 1 0.00 0,00 .00
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MISSISSIPPI RIVEPR
AUGUST 74 196K
SAMPL ING STTE NUMBER 2 2 ST, GEMEVIEVFs MISSOURI

DISTEMCF FROM POINT OF LJFCTINN 60.00
RIVER DISCHARGF 241000.00
QECOVERY RAYTIN OF TRACER .843
TIME FO CEN'ONI! 19.59
TT4F VARTANCE 6.32526
COFFFICIENT 7% “x w 1.49039
TIME SINCE ORSERVED CONSERVATIVE
INJECTION Cr . CENTRATION COMNCENTRPATION
IN HOURS IN PPR IN PPR

16,750 0.00 N.CO

17.000 «23 «28

17.250 « 76 .91

17.500 1.39 1.65

17.750 1.66 1.97

18,000 1.59 1.88

18,250 1.15 o

18,500 «50 1,07

18,750 o712 «85

19.000 st «70

19,250 «50 «60

18,500 «43 «51

16,750 <38 «45

20,000 34 e%0

20,250 «30 «36

20.500 <28 33

20,750 «26 «31

21.000 24 «28

21.250 «22 «26

21.500 21 «25

21.750 «20 «23

22,000 .18 «22

22.250 e17 e21

22.500 «17 «20

22: 750 o 16 e19

23,000 e15 <18

23.2%0 .1’ .l7

23.500 13 «16

234150 o112 ol4

24,000 .12 elé

24,250 «12 o146

24,500 N e .13

24,750 <10 ol2

25.000 .10 12

25.250 «09 o1l

25,500 .08 «09

25,750 «0N7 .09

e~,000 «07 .08

2h.25N <06 «07

26.500 <06 .07

25750 « 05 «06

306

MILES
CES

HOURS
HRS.SQ.

DISCHARGYE
ADJUSTED
CONCENTRATION
IN PPR
N.00
23
«S1
1.65
1.97
1.88
1.37
«85
70
«60
«51
«45
<40
«36
«33
«31
«28
«26
«25
«23
«22
21
«20
.19
.18
«17
16
ol4
ol4
olé
«13
ol
.12
ell
«09
«09
.08
«07
«07
«06

sl calianil bt



MISSISSTFPI RIVER

DISChARGE

TIME SINCE ORSERVED CONSERVATIVE ADJUSTED

TNJFCTION CONCENTRATION CONCFNTRATION CONCENTRATION
27.000 05 .0€ .Ce
27.72%0 04 «05 «05
27.500 04 « 05 « 05
27.750 .04 .05 .05
2,000 .04 "~ .04 e 04
2R.250 .03 «04 04
28,500 .03 .03 .03
28,750 .02 .02 .02
2e.000 0,00 0.00 - 0.00
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MISSTISSIPPT RIVER
AUGUST Te 12968
SAMBL ING SITE NUMBER 3 AT CHESTFRe ILLINOIS

DISTANCF FRGM POINT OF INJECTION 73.00
RIVER DISCHAKRGF 241000.00
KFCOVERY RATIO OF TRACER 1.113
TIME TO CENTROID 24,97
TIMF VARTAMNCE T.64683
COFFFICIENT OF SKEw .90101
TIME STINCF ORSERVED CONSERVATIVF
INJFCTINON CONCENTRATION COMNCENTRATION
IN HOUES IN PPH IN PPR

13,750 0,00 0,00

20.000 «03 \ .03

20,250 « 07 .06

20.500 10 .09

20,750 .16 ola

21.000 .20 .18

21.2%0 27 24

21.500 +35 «31

21.750 47 b2

2?2.000 «56 ; «51

22.25" « 73 «66

22.500 .82 o T4

22.750 «98 «88

23.0600 1,00 .30

23.250 «9R .88

23.500 «93 ,864

23.750 .86 it

24,900 .80 PO

24,2590 T4 67

24.500 .70 «63

24,750 .66 «59

25,000 .61 «55

25,2580 <56 51

25«50 *D3 .48

78,756 <49 b0

2~.000 «46 42

2 .250 43 «39

26,500 o4l «37

26,750 .38 35

27.000 37 «33

27,7250 « 36 « 30

271.500 «32 .29

27.750 « 30 S

29.000 .28 25

FR.250 26 «23

22,500 .24 .21

2R,T750 .23 il

29.000 .21 19

29,250 .19 «17

29,500 .18 e16

298,750 «16 + 14

MILES
GES

HOURS
H"Sog(’o

DISCHARGE
ADJUSTED
CONCFNTYRATION
IN PFR
0.00
«03
«06
«09
olé
«18
24
«31
o2
«51
«66
o 74
<238
«90
+68
« 84
17
e12
«67
«63
«59
«55
«51
48
A
42
«J9
«37
3D
«33
«30
«29
o27
«25
e?3
«21
21
.19
«17
«l06
ol4



MISSISSIPPT RIVER

NDISCHARGE
TIME SINCE ORBSERVED CONSERVATIVE ANDJUSTED
INJECTION CONCENTRATTION CONCEMTRPATION CONCENTRATION
30,000 <15 s 14 o 14
37.250 «l4 12 .12
30.500 13 12 ol2
30,750 12 =0t «11
31.000 .11 «10 «10
31,250 .09 .08 .08
31.500 .09 «08 .08
31.750 .08 «07 .07
32,000 .08 .07 <07
32.250 «07 .06 « 06
32.500 .06 «05 <005
32.750 <05 .05 « 05
33,000 .04 .04 « 04
33,250 « 06 .06 «04
33.500 .03 .03 «N3
33,750 .03 .03 .03
34,000 .03 .02 «02
34,250 «02 .02 .02
34,500 0.00 0.00 0.00
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MISSISSTIPPI RIVFR
AUGHST 7« 1968
SAMPL ING SITE NUMBER 4 AT CalR0e TLLINOIS

PISTANCF FROM POINT OF INJECTION 183.00
PIVFR DISCHARGF 241000,00
RECOVERY RATIO OF TRACER .589
TIMF TO CENTROID 57.10
TIMF VARTAMNCF . 16.21327
COFFFICIENT OF SKEW 92713
TIMF SINCF ORSERVED CONSERVATIVE
INJFCTION CONCENTRATTION CONCEMTRATION
IN HOURS IN PPR IN PPR

50,500 0,00 0,00

50,750 .01 .02

51,000 .02 .04

€1.250 « 06 «10

51.500 010 .16

51.750 .13 23

€2.000 15 26

52.250 .19 +33

52,500 22 .38

52,750 26 43

53.000 27 & o4h

53.250 +30 X 50

53.500 .32 ‘o «54

53,750 .32 3 .55

54,000 33 <56

54,250 .36 <58

54,500 .36 Y

S4,750 +33 «56

55,000 .32 .55

55,250 32 .56

55,500 .31 .52

55,750 .30 51

56,000 .29 «49

56.250 27 A

56.500 .26 5

56,750 25 oe?

57,000 24 o4l

57.250 ves .39

57.500 .22 +38

57.750 o2} .35

5R,00N .19 .33

SR,250 .18 <3N

58,500 o .30

58,750 .16 .27

5Q,000 .15 .26

59,250 14 24

55,500 13 22

$5Q,7%0 Sl 2 ol

60,00 .11 .19

60,250 .11 .18

60,500 : o1l .18

310

MILES
CFS

HOUPS
HRS . S0,

NISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
.00
«02
e 04
10
ol16
«23
26
¢33
«38
e43
Y
«50
54
«55
«56
«5AR
«57
«56
QSS
Y
«52
«5S1
49
ol
e45
04?2
obl
«39
.38
.3%
«33
«31
«30
«27
«26
24
«22
21
.19
«1R
«18



MISSISSIPPI KRIVFR

NISCHARGE

TIME SINCE ORSERVED CONSERVATIVF ADJUSTED
INJFCTTON CONCENTRATION CONCFNTHRATION CONCFAMTRATIOH
60,750 2 ) o dil bl
61,000 .09 .16 e 16
61,250 .09 P Y s 16
61,500 .09 o 15 8 Lo
41,750 «0R olb .
6£2.000 .08 e13 «13
62,250 «07 .12 e12
62.500 .07 11 .11
62.750 «07 s eil
63.G00 .06 011 oll
63,250 .06 o1l 1%
63.500 .06 X 11 .11
€£3.750 .06 o1l 11
64,000 « 06 o | o11
64,250 «06 .10 .10
64,500 .06 10 «10
64,750 .06 e10 ol0
65,000 «06 .10 o110
65,250 P06 T .10
65,500 <05 .09 <09
65,750 « 05 .09 «09
66.000 .05 «09 « 009
66,250 «05 .09 .09
66,500 «05 .08 .08
(.‘6-750 .05 OOR e« OF
67,000 .04 «07 « 07
67,250 .04 «07 07
67,500 06 o 0T «07
67,750 .03 «06 .06
65,000 «03 « 04 « 06
6R, 280 .03 .04 <04
68,500 .02 e 06 .04
6R, TS0 .02 .03 « 02
£S,000 .01 .02 «02
69,250 0l .01 «01

€£G,500 0.00 0.00 N0.00

311



WIND/RIGHORN RIVE™R
MARCH 21e 1971
SAMP) TMG STTF NUMRER 1 IN THE wWIND RIVFR CANYOMN

PISTAMCF FROM POJNT OF IMUECTION 570 MILFS

RIVFR NISCHANGE 1940.00 CFS

PECAVERY RATIN OF TRACFER 1.071

TIMF TO CENTROQOID 2.92 KHOURS

TIMF VARTANCE « 13762 HRS,SG.

COFFFICIENT OF SKkEw .82778

NISCHARGE

TIME STNCE ORSERVED CONSERVATIVE ADJUSTED

INJUFCTION CONCENTRATION CONCENMTRATION CONCENTRATION

IN =0OURS IN PPRH IN PPR IN PPB
2,125 0,00 0,00 0.00
2.1RA8 67 «63 «63
?.250 2.75 .57 2,57
2313 5.13 4,79 4,79
2375 8.60 3,03 3,03
?.43R 11.381 11,03 11.03
7.500 15,07 14,08 14,08
?.563 17.88 16,70 16.70
2.625 21.74 20,30 20.30
2.688 25,07 23.41 23.41
2150 26,31 24,57 24,57
2,813 25.97 24.25 24.25
?.875 23.86 22.28 22.28
?2.93R 2l.45 20,03 20,03
3.000 16,20 17,93 17.93
3.063 16,98 15.85 15.85
3.125 15.01 16,02 14,02
3.18R8 13,25 12.37 12.37
3.250 11.41 10.65 10.65

3313 9.54 8,91 B8.91

3,375 7.58 7.07 7.07
3.438 6,42 6.00 6.00
3,500 5.50 S.14 S.14
3.563 4.63 4,33 4,33
3.A25 3.90 3.65 3.65
3.6RR 3.18 2.97 2.97
x5 6T 2«52 235 2e35
I+ 8413 1,97 1.84 1.84
3.875 lo52 1,42 1.42
3,938 1.19 1.11 1011
4,000 91 « K5 « RS
4,063 o g ; 67 «67
4. 129 «66 «61 «61
4,]1RR <49 46 Y )
4,250 «43 W40 e40
4,313 31 «29 «29
4,375 22 s2d «2!
4,438 20 19 «19
4,500 s 12 11 o11

4,563 0.00 0,00 0,00

2
—
ro



wWIND/BIGHORN RIVFR
MARCH 21e 1971
SemPL ING SITFE NUMBER 2 AT THERMOPOLISs wYOMING

DISTANCF F&OM PQOINT OF INJECTION 20630 MILES

FIVFR DISCHARGE 1940,00 CFS

RFCNAVFRY RATIO NF TRACFR .92

TIMFE TO CENTROID 9,65 HOURS

TIMF VAQTANCE .47026 HRS,SN,

COEFFICIFNT OF SkEw .95632

NISCHARGE

TIMFE SINCE CASERVED CONSERVATIVF ADJUSTED

INUECTION COMCENTRATION COMCENTRATION COMNCEMTRATION

IN HOURS IN PPR IN PPR M PPR
R.250 0,00 0,00 N.00
B.375 «96 1.03 103
],.500 2.21 2437 23T
R.625 3.78 4,05 4,05
8,750 5,23 5.61 S.61
R,875 7.17 T+ 70 770
9,000 B,64 9,27 V.27
9,125 10,17 10,92 10.92
Q9,250 11,47 12.32 1232
9,375 11.88 12.75 12.75
9,500 11,71 12,57 1257
8,625 11.23 12.06 12.06
9,750 10.32 11,08 11.,2R
9,87% 6,21 9,69 G .89
i0.000 8.15 B,75 R.75
10,125 6.90 T.41 Te61l
10,250 5.45 5.85 SRS
10,375 4,21 4,52 4,52
10.500 2 3.25 3.49 3.49
10.625 220 2ol 2.71
10,750 2.03 2.18 ?.18
10,875 1.69 1.81 1.oB3
il1.000 1.41 1.51 18e.5
13125 1.16 125 s
11.250 1.00 1.07 1.07
L (e I s o & B2 .82
11.500 - D0 «65 05
11.625 §49 "3 «53
FYe 750 »38 b4l o4l
11.87% ‘e 30 32 o3
12,000 /.25 .26 5
12125 RS ) W27 o.2P
12+ 250 / s 15 .16 «16
12375 £ ekt S K2 ol4
12.500 Yt | .12 .17
12,625 J - SO .07 .07
12.750 / .06 .06 06
17.875 / «05 06K 06
13.000 / .04 + 04 (4
YA NED 02 .07 « 027
13.280 0,00 0.00 0,00

313



WIND/RIGHORY RIVFR
MARCH Ple 1971
QSAMP| ING SITF NUMRBFR 3 AT LUCERNFe« wYDMING

NISTANCFE FRCOM POINT OF INJFCTION 31.30 MILFS

RIVFR NISCHARGE 2000,00 CFS

RPECNHVERY RATI( OF TRACER «211

TIME TO CENTROID 17.01 KNURS

TIMF VARIANCE « T6948 HRS,SQ.

CNEFFICIENT OF SKEW +65308

NISCHARGE

TIME SINCF OBSERVED CONSERVATIVE ADJUSTED

INJECTION COMNCENTRATION CONCENMTRATION COMCENTRATION

IN HOURS . IN PPR IM PPR IN PPR
15,000 0,00 9,00 0.00
15,125 «23 25 «26
15,250 «61 «67 o770
15,375 1,01 lo11 l1.15
15,500 1,60 1.76 1.81
15,625 2.3C 2ebe 2460
15,750 2.96 3.25 3.35
15,875 4,31 : 4,41 4.54
16,000 5S.01 S5.50 S5.67
16,125 5.79 6,36 6.55
16,250 5,80 Ta67 T7.70
16,375 7.59 R,33 R,59
16.500 B.13 8.92 9.20
16,675 8.26 9,07 9.35
16,750 g5l 9.01 G.29
1A, 878 8,06 8,85 Q.12
17.000 7.82 B.59 8.85
17.125 T.43 8.16 B.4l
17,250 7601 7.69 7.93
17.375% 6,42 7.05 T.27
17.500 5.70 6.26 646
I T 6E2S 5.09 S.59 Sell
17750 4,44 4,88 5.03
1 TS 3,95 4,34 G 47
1R, 000 32 3.64 315
18,125 e (S 3.02 3.12
16,250 2.28 2.50 2.58
12,375 1.95 2.14 2.21
13,500 1.60 1.75 l1.81
18,A25 LT 3o D0 ' 155
1R, 750 1513 1.25 1.2R
1R ,BTS 97 1,07 1.10
19,080 .81 +89 «91
YR F2sr « 55 o712 T4
193250 YA .60 62
16,375 46 it «H2
19,500 e 3T 040 o4 ?2
16,625 «28 3] «32
19,750 «23 e25 « 26
19,875 16 e18 e19
20,000 .13 14 ol4



wWIND/BIGHORMN RIVFK

DISCHARAGE
TIMF SINCF ORSERVED CONSERVATIVE ADJUSTED
INVECTION CONCEMTRATION COMNMCEMTRATINON CONCENTRATION
20,125 10 ol o112
20,250 .10 o0 %! .12
20,375 09 «09 «10
20.,50¢C «07 .08 +N8
20,625 & .04 « 04
20,750 0,00 0,00 N.00
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WIND/BIGHORM RIVER
MARCH 21s 1971
SAMP| ING STTE NUMBFR & AT WINCHESTER. WYOMIMNG

DISTANCE FPOM POINT OF [NMJUECTION 46,80
RPIVFR DISCHAKGE 2000.00
RECCVERY RATIO (OF TRACER s B40
TIMF TO CENTROILD 25,37
TIMF VARIBNCE 1.18355
COFEFFICTIENT OF SkFw R YA
TIMF SINCF ORSERVED CONSERVATIVE
TNJUFCTINON CONCENTRATION CONCENTRATION
IN HNLIRS IN PPR IN PPR

22.7150 0.00 n.00

22 .BTS .08 .10

23.000 .19 «23

23.125 .34 o4l

23.250 «52 6?7

23.375 o T4 «88

23.500 1.03 1.23

23,5625 1.48 l1.76

23.750 2.064 2,42

23.875 2.58 3.07

24,000 el T 3.77

24,125 3.78 4,50

24,250 4,42 5.5

24,375 4,96 5.9)

24,500 5.39 ol

24,625 5.69 677

264,750 5.89 7.01

24,875 6.00 T.14

25.000 6.06 7.21

25.125 6,05 7.20

25.250 5.98 Tell

25, 315 Selil 6,87

25.500 SeD2 6.57

725,625 5.29 6.29

25.7590 5.00 3.94

25,875 4,69 S5.58

2h,000 4,353 5.2°2

2h.125 4,02 4,75

2h.250 3.64 4,33

26375 3.26 2,88

25.500 2.85 3.39

26.625 2e35 2.80

26,750 1.96 2434

26,875 1,64 1.96

27.000 1.38 1.664

2lsles 1.19 la42

27.250 1,00 1.19

2T.375 +BR 1,05

27.500 « 18 92

27 .625 a7 «Hé

27.750 62 316 T

MILES
CFS

HOURS
HRS ,SGe

NISCHARGE
ADJUSTED
COMCEMNTRATION
IN PPR
Ne.00
«10
o4
oh?
A
«91
1.27
1.81
2.50
3.16
3.89
4,64
S5e47
6.09
S.61
698
Te23
T.36
Telbb
Ted2
T.33
7.08
6.78
8,49
.13
S.76
5.38
4,93
4,46
4,00
3,49
2.88
Cebl
2.02
1569
l1e46
le23
1.08
«95
«BT7
o717



WIND/BTARHORN RIVER

DISCHAVGE

TIMF SINCE ORSERVED CONSFRVATIVE ADJUSTFD

TNJFCTION CONCENTRATION CONCENTRATION COMCENTRATION
27.875 «58 .69 « T
2R.000 «55 66 «HA
28,125 «52 61 .63
PR, 280 «45 «54 <56
2R.375 .38 46 A
28,500 s 09 «35 « 36
28 .h2S 25 «30 30
7R.T50 .20 «23 .24
2R.875 15 .18 -19
26,000 .12 .14 «15
29,125 «09 N 10 ARG
29,250 .06 .07 .08
29,375 .05 .06 «N6
29,500 .05 « 06 «06h
29.625 .04 .05 «05
29,750 .04 .05 «05
29,875 .03 .06 .04

39.000 0.00 4 0.00 G.00

w
—
~)



WIND/RIGHORN RIVER
MARCH 21e 1971
SAMPL ING SITE NUMHBER S AT WOKLAMNDe WYOMING

DISTAMCE FROM POTNT OF INJECTION 62.10 MILES

PIVFR NISCHAPGE 2000.00 CFS

RECOVFRY RATIN OF TRACER .08

TIME TO CENTROTID 32.99 HOURS

TIMF VARTANCF 1.90178 HRS,SQ,

COEFFICIENT OF SKEW 1.13675

DISCHARGE

YIMF SINCE ORSERVED CONSERVATIVE ADJUSTED

INJFCTION CONCEMNTRATION CONCENTPATION CONCENTRATION

IN HOURS IN PPR 1IN PPS IN PPB
30,000 0.00 0,00 0.00
30,250 .20 25 26
30,500 56 67 «59
20,750 92 l.14 1.18
31,009 1,41 LeTé 1.80
31,250 2.11 2.62 2.70
31,500 3,15 3490 4,02
31,750 3.89 4481 4,96
32.000 4,38 5,43 5459
32.250 4,87 6403 6,22
32.500 S.11 6.33 6.53
32.750 5,12 6,33 6.53
33,000 4,85 6.00 5.19
33,250 4,39 5.43 5.60
33,500 3,91 4, RBS 5.00
33,750 3,40 4,21 o34
34,000 2.83 3.51 3.61
34,250 L ReR0 2.72 2.80
34,500 1.67 2.07 2.13
34,750 1.27 157 1.62
35,000 .95 117 1.21
35,250 .69 «85 " .88
35,500 : .57 .70 72
35,780 j .45 56 .58
36,000 37 b6 : ot7
36,250 : .30 s 37 .38
36,500 .26 032 33
36,750 v 22 .27 <28
37.000 ; 1T .21 ' 22
37.250 oI5 197 <19
37.500 .13 .16 )
27.750 %17 olé el
32,000 10 13 13
3,250 .09 _ W12 e12
318,500 .08 .09 .10
38,750 .06 .08 .08
39,000 .06 .08 .08
39,250 .06 .07 07
39,500 .04 05 « 05
36,750 .03 .04 04
40,000 .02 .02 DR e
40,250 0.00 0,00 0.00

318



WIND/RIGHOGRN RIVFR

DISCHARGE

TIvE SINCE ORSERVED CONSERVATIVF ADJUSTET

INJECTTON CONCENTRATION COMNCENTRATION COMCEMNTRATION
51,750 <10 .13 =13
82,000 iV % ¢ | e 11
52,250 < 07 .09 .09
52.500 .06 .08 .09
52.750 04 .05 .05
53,000 .03 .06 T
53,250 .02 .03 .03
53,500 .02 .03 e03
£3,750 0,00 0,00 0.00

(2]
—
Lo]



WIND/RIGHORN RIVER

MARCH 21s 1971

SaMP( ING STTF NUMBER 6 AT MANDFERSONG
NISTAMCE FRCOM 20INT OF INJECTION
PIVER DISCHEPAGE

RECOVERY RATIN OF TRACER
TIME 7O CENTFRATID

TIMF VARTANMCE
COEFFICIENT OF SKEW

WYOMING
88.20
2000,00

s 3
45,23
3.13049
1.26909

TIMF SINCFE UBSERVED CONSFRVATIVE

INJFCTTON CONCENTRATTON COMCEMNTRATION

IN FJOURS IN PPR IN PPQ
41,500 0.00 n.00
41.750 .07 «09
42,900 .18 24
42,250 .35 &5
42,500 «65 «84
42,750 1.10 1.43
43,000 1.59 2.06
42,250 .19 2.84
43,500 2.76 3,57
43,750 3.23 bqa17
44,000 3.77 4.8R
44,250 4,22 S.45
46,500 4,36 S.62
44,750 4,28 5.5¢
45,600 4,07 S.27
45,250 3.77 4,88
45,500 3.16 4,09
485,750 2.79 3.61
46,000 2.38 3,07
46,2590 2.04 2.64
46,500 1.69 2.18
46,750 1,42 1.84
47,000 1,17 l1.52
47,250 « G4 1.21
47,500 .80 1.04
47,750 « 170 90
48,000 .61 e 79
48,250 D2 +68
4R ,500 4 «60
48,750 s4l «5S3
46,000 <36 &7
49,250 T e42
49,500 o 37
49,750 26 «33
S0.,000 N | «30
5Nn,2%0 +21 «27
S0.500 .18 26
56,750 «16 21
51,000 15 «19
S51.250 +13 i
S1.500 o11 olé

v
ro
o

MILFES
CFS

HOURS
HRS.SQ.

DISCHARGE
ADJUSTED

CONCENTRATION

IN PPR
0.00
.09
«26&
47
«B6
1,47
2 ek
293
3.68
4430
5.03
S.62
S.79
5.71
S5.43
5.03
4.22
3.72
3.17
2.72
2.25
1.90
1.57
1.25
1,07
.93
81
70
«62
«55
o468
043
«38
«34
31
.ee
«25
.22
«20
17
ol4



WIND/RIGHORN RIVER

TIME STINCF
INJFCTION
63,250
63,500
63.750
64.000
64,250

ORSERVED

CONCEMNTRATION

.08
.07
.05
.04
«CO

CONSFRVATIVE
CONCENTRAT Y O
.11
0
07
« 05
.00

DISCHzLES
AN IUSTFD
CONCFMNTRAY

13

11

«OF

.06

009



WIND/RIGHORN RIVER
MAKCH 21« 1971
SAMP| ING STITE NUMBFR 7 AT GHEYRULLe wYOMING

NDISTANCE FROM POINT OF INJECTION 112.70
RIVER NISCKHAPGE 2430.C0
RECOVERY RATIO OF TRACER 152
TIMF TO CENTROID 56.80
TIMF VARTANCE 3.35109¢2
COEFFICIENT OF SKEW « 98785
TIME SINCE ORSERVED COMSERVATIVE
INJFCTION CONCENTRATION CONCENTRATION
IN HNURS IN PPH ™M PPR

£3.000 0.00 .00

53,250 .09 o122

53.500 .27 § 35

583,750 e 45 «60

54,000 .71 .94

54,250 «97 1.29

54,500 1«32 1.76

S4,750 1.70 2.26

55,000 2,11 2,80

56,250 2.43 4 3.23

55.500 2.71 3.€0

55,750 2.94 3.92

56,0300 2,03 4,064

56,250 3.03 4,03

56,500 2.95 3.93

56.750 2.19 a2

§7.000 Ze62 3.48

57,250 24531 3,07

57.500 2,03 2.71

57.750 1.74 2.32

S8.0N00 ) Y 2.02

58,250 1,32 l1.76

S5R,500 Tre i3 1.51

584759 «95 1,27

59,900 .81 1.08

59,250 «69 «92

59,500 «59 « 78

50,750 <48 66

6€0,000 ! YA

60,250 « 34 45

&0,500 « 30 «39

60,750 g «36

~1,000 25 « 34

61.250 «23 «30

61,500 «22 «29

61,750 o0 g )

~2.700 .18 24

62.7250 15 «20

62.500 . A «18

62.750 .12 .15

63,000 o110 o3

v
o
to

MILES
CES

HOURS
HRS.SQe.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPR
0.00
-
A
15
1.18
1.92
2.20
2.E3
351
4,05
4,51
4491
Se05
5.05
4,92
4,66
44,36
3.85
3.39
2.91
2453
2.20
1.49
1.59
1.35
1.15
.98
«80
«68
«57
«49
e 45
b2
38
36
+ 33
30
e?
e 23
.19
017



wIND/RIGHORY RIVFR

JUNF 2Qe 1971

SAMO| INR SITE NUMBER 1 IN THF WIHD RIVFR CANYON

DISTANCE FROM POINT OF INMJECTION S0 MTLES
RIVFP DISCHBARGE 8230,00 CFS

RECCVERY RATIN OF TRACER 1.120

TIME TO CENTROICD 154 HNURS
TIME VARIANCE «03936 HPS5,S7,
COEFFICIENT OF SkEW 1.04637

DISCHARGE

TIme SINCF OBSERVED CONSFRVATIVE AD.JUSTED

INJF-TION CONCENTRATION CONCENTRATION CONCENTRATION

IN “0URS IN PPB IN PPR IN PPH
1125 0,00 0,00 N,00
1.188 .58 51 S
1 +250 3.10 2.76 2.76
Yaadad 6.7 4 6.01 fe01
1.375 11,47 13.24 10:.24
1438 1Y.73 10.48 10.48
1.500 10.87 9,70 9.70
1.563 9.14 8.16 8.16
1.625 7.15 6,39 6.39
1.688 4,78 4,27 4,27
1.750 3,40 3.03 3.03
] 813 2.68 2,39 e 39
1.875 1,95 1.74 1.7¢
1.938 1,77 132 1.32
2.000 1.04 «93 e92
?2.063 s 15 «67 67
2.125 «53 4T o4
2.188 «35 «3? «37
2.250 22 19 »19
2313 o v ol ~ie
7 3T .06 « 05 - 05
2 43R .00 .00 «00

2]

Ui



WINMD/HIGHORN RTIVFR
JUMF 29« 1671
CAMDL ING SITE NUMBFR 2 AT THERMOPOLISe WYOMIMNG

NISTAMCFE FROM POINT OF IMJUECTION 20430
PIVFR DISCHARGE 8300.00
RECCVFRY RATIN OF TRACFR 1.122
TIME TO CENTROIN 5.02
TIMF VARIANCE «21193
COEFFICIENT OF SKEwW ‘1637672
TIME SINCE ORSERVED CONSERVATIVE
INCFCTION CONCENTRATION CONCENTRATION
IN HOURS IN PPRB IN PPB

4,188 0.00 0.00

4,250 «29 «26

4,313 o711 «63

4,375 1.19 1.06

4,438 1,81 1.61

4,500 T3 ol

4,561 3.58 3.19

4,625 4.39 391

4,689 5.03 4,48

4,750 S.36 4,78

4,813 S.64 5.03

4,875 Seiltl S.lé

4,938 5.64 5.03

5,000 5«1 4,56

S5.063 4433 3.86

5.125 3.69 3.29

5.18A8 3.19 Z2.85

5,250 2.71 2.42

S.313 2431 2.06

5,375 1.92 1,71

5,438 1.6C 1.43

5,500 1.25 leoll

5.563 1.05 .93

S5.6725 «91 81

5.hRR e Bl S

5.750 TS «67

5.813 «70 «63

5.875 .62 «55

S5.938 e 56 «50

A, 000 «49 b4

6,063 .43 +38

6,125 « 3T «33

¢, 1R8 « 35 e 31

6,250 «31 .27

&v313 «29 e26

375 .26 o3

ho43R o2l 19

AJA0N 20 .18

h.563 .18 «16

6.A?75 e Ll o 15

& .,hRR .15 .14

MILES
CFS

HOURS
HES SN

DISCHARGF
ADJUSTED
CONCENTRATION
IN PPB
0.00
e 26
«63
1.07
1.63
2.46
3.22
3.9‘
4,52
4.82
5.07
5.18
5«07
4,60
3.89
3.32
2.87
2ebb
2008
l1e73
164
e
94
«82
T4
«67
«63
«56
«51
A
38
« 34
«31
«28
.?6
«23
Olq
.18
16
¢ 15
eld



WIND/BIGHORN RIVFR

N1ISCHARGE

TIME SINCFE CRSERVED CONSFRVATIVE ADJISTED
INJECTION CONCENTRATION CONCEMTRATION CONCFNTRATION
6,750 e12 o3 a1l
£ R13 .10 .N9 L e09
6,R7S .09 +08 «08
6,938 «07 «07 e O
7.000 .06 + 06 « 06
7.063 <04 « 04 « 04
T+125 .02 .02 « 02
7.18R 0.00 0,00 0.00
7.250 0.00 0.00 0.00
]

325



WIND/RIGHORN RIVFR
JUNF 29« 197])
CSAMPL INA STITE NUMBER 3 AT LUCERNF e wYOMING

DISTAMCF FROM POINT OF INJUECTIONMN 31.30
#IVER DISCHARGE 8300,00
RECNOVERY RATIN OF TRACER «B27
TIME TO CENTROID R,93
TIMF VARTAMCE «37953
COFFFICIENT OF S¥Ew 1.19468
TIME SINCE ORSERVEL CONSERVATIVE
INJUFCTION CONCENTRATION CONCENTRATION
IN FOURS IN PPF IN PPR

T.667 0,00 .00

7.750 e D6 +05

7.833 .13 16

7.917 27 «32

R,000 .49 «59

8,083 «86 1.064

B.167 1.22 1,47

€,250 1,74 2.1}

8,333 2.16 2.61

B8.417 2.54 3,07

R,500 2.78 3.36

8,53 2.89 3,49

B,667 2.91 5451

R, 70 217 J.34

”R,R373 2.59 3,14

5,917 2.40 2.90

9.000 2.22 2.68

9,083 1,98 2439

9.167 1,77 2.14

Q.250 1.56 1.89

9,333 1.37 1.65

G 417 1.18 leb4é

9.500 1.02 1.23

9,583 «Ré& 1.01

Geb67 | «8€

9,750 .61 o T4

9.833 e52 «62

9,917 e 45 ¢SS

10.000 «40 o48

10,0R3 «35 04?2

10,167 .29 «35

10,259 e 26 31

10,333 22 S

10,417 .18 o227

10.500 .18 .21

10,583 .l6 20

11,667 S el7

10,750 ell olé

10.833 -10 .12

10.917 .09 5B |

11.0Q0 «07 +09

326

MILFS

CFS

HOU RS
HES,S0.

DISCHARGE
ADJUSTED
CONCFNTRATION
IN PPR
0.00
«05
Il6
«33
60
l1e04
1.48
.12
2.63
3.10
3.39
3.52
3.5‘
3.37
3.16
293
2.70
2.“1
2.15
1.91
1.66
1445
1,24
1.02
«87
15
«63
«5S
«48
0«42
e 36
e31
27
«23
«21
e20
«17
ol4
. W4
11
«09



WIND/RIGHORN RIVFR

: NISCHARGE
TIME SINCE ORSERVED CONSERVATIVF AD 1ISTED
INJUFCTION CONCENTRATION CANCENTRATION CONCFNTRATINN
11.0R3 .06 .07 + O
11.167 « 05 06 «UA
11.250 .04 « 05 « 05
11,333 .04 « 05 « 05
11,417 «03 04 <04
11.590 «03 08 «03
11,583 .03 .03 03
11.667 .02 o0de - «02
11,750 02 .02 «0?
11.833 .02 MU e .02
11.9156 .01 .02 N2
12.00¢C 0,00 0.00 0.60

“
o
e

—



WIND/RIGHORN RIVER
JUNF 29e 1971
SAMPLING SITE NUMHER 4 AT wiNCHFSTERe WYOMING

DISTANCE FROM POINT OF INJUFCTION 46 .80
RIVFR DISCHAKGE 7900.00
RECOVERY RATIO OF TRACER .795
TIMF TO CENTROID 13.86
TIME VARTANCF 62537
COEFFICIENT OF SKEw .72958
TIME SINCF OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN FOURS In PPH In PPY
12.000 .00 .00
12.0R3 .02 'oe
12,167 «05 206
12,259 .07 .09
12,333 £ .14 <17
12,617 022 027
12.500 «30 «3R
12,583 h? *53
12.667 056 OR
12,750 + 73 : 92
12,833 .89 1.12
12.917 1,12 1ol
13,000 1.34 1.69
13.083 1.55 1.96
13.167 1.70 2.14
13.250 1.83 ' 2.30
13,333 1.95 2.45
13,417 2.02 2.56
13.500 2.03 2455
13.5R3 1.99 2451
13,667 1.90 2.39
13,750 1.82 " 2.30
13.833 1.75 2.20
13.917 1.65 2.08
14,000 1.58 1.99
14,083 1.51 1.89
164,1A7 1,42 1.79
164,250 1.32 1.66
14,333 1.23 1.54
164,417 1.16 1.45
14,500 1.05 1,32
14,5R3 .98 1.23
14 67 «89 s 12
14,750 .79 .99
14,833 .70 .87
14,917 YA .80
15,000 056 g |
15,083 .48 G 260
18 16T B 52
5 PErabn:  _emt g 46
TS e32 bl

MILES
CFS

HOURS
HRS . 5Q.

DISCHARGE
ADJUSTED
CONCENTRATION
IN PPB
<00
‘02
«06
«09
e,
.2"
.36
51
<65
.68
1.08
1.35
1.62
1.87
2.05
2,21
2.36
204
2,45
2,40
2.30
2.20
2.11
2.00
1.91
1.82
1,72
1.60
1.4R
1.40
] 2T
1.18
1.08
.95
846
N
T 08
Y
.50
45
<39



WIND/RIGHORM RIVER

TIME SINCF
INJUFCTTION
18,417
15,500
15.587
15,750
15,833
15,917
16,000
16,0R3
16,167
16,250
16,333
l6,416
16,500
16,583
16,664
16,780
16,833
16,916
17,000
17.0813

ORSERVED
CONCENTRATION
27
'2‘.
20
e17
15
ol2
10
«09
.08
<06
«06
«05
« 04
o 04
« 06
o046
« 04
o064
«03
«02
0,00

CONSFRVATIVE
CONCENTRATION
.34
«30
25
22
19
oS
«13
11
10
.08
«08
«06
« 05
«06
« 05
<06
«05
«05
.06
02
0.00

N1SCHARGE
AGJUSTED
CONCENTRATINON

.33
.28
L26
" 3
.18
.1“
vi2
.11
.09
.07
.07
.06
.05
.05
.()q
« 05
.05
.05
o4
.0?

0.00

s aidile geer



WIND/RIGHORN RIVFR
JUNF 2Q. 1971
SAMPL ING SITE NUMBER S AT wORLANDe WYOMING

DISTANCE FROM BOINT OF INJUECTION 62.10 MILFS

RIVER DISCHARGE 7600.00 CFS

RECOVERY RATIO OF YRACER «h82

TIME TO CENTRQID 1,48 HOURS

TIME VARJANCE 1.04242 HKRS.SQ.

COEFFICTENT OF SnEW 1.04757

NI1SCHARGE

TIMF SINCF ORSERVED COMSERVATTVE . ADJUSTED

INJUFCTION CONCENTRATION COMCENTRATION CONCENTRATION

IN “OUIRS IN PPR . IN PPR IN PPR
1,500 0,00 0.00 0.00
16.667 «05 « 08 «07
16,833 24 5 « 35 «33
17.000 b6 «67 «62
17,167 «67 <98 e91
17.333 «90 ) : 1.32 1.22
17,500 1,15 1.68 1.55
17,667 1,33 1.96 1.79
17.833 1.45 2.13 197
13,000 1.52 2.23 2.06
1R, 167 1,52 2.23 206
18,333 1,41 2,07 1.91
14,500 1.26 1.85 l1.71
1R, A6T T 1.63 1.51
18,433 «97 1.42 1.31
1\90000' '““ 1.26 lol‘
19.167 i (7 1.06 «9R
10.333 063 092 h 085
19,500 e51 o715 69
19.6A7 bl 66 «59
19.833 e 37 e 56 : e50
20,000 «30 « 45 o4
20.1K7 «26 «37 ¢35
20,333 «20 «30 o 27
29.,5C0 e16 +23 «21
20,667 . A o2l «19
20,833 o 12 o 17 16
21.900 o1l .16 «15
21,167 «10 ol4 «13
21.333 +08 ol2 ell
21.500 o 07 .10 «09
21,667 «05 .08 «07
21,833 .05 <07 <06
22,000 « 04 «06 « 0%
22.167 « 04 « 05 « 05
272,333 «03 : .04 + 04
2?2.500 .02 .03 «03
22.667 «01 .07 e 02
22.R33 E .01 «01 .01
23.900 .00 «00 « 00
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wIND/RIGHORN RIVFR

JUNE 29+ 1971
SAMPL IMG SITE NUMHFR & AT MANDFRSONe WYODMING

DISTANCE FROM POINT OF INJECTION #8,.,20
RIVER NISCHARGE 7700,00
RECNVFRY RATIO OF TRACER «569
Ti#F TO CENTROID 26.17
TIMF VARIANCE e 98507
COFFFICIENT OF SkEwW ; A 1.01238
TIMF SINCF OBSERVED CONSERVATIVE
INJECTION CONCENTRATION CONCENTRATION
IN HOURS IN PPR IN PP3

26,167 0,00 0.00

24,333 .08 , ¢ .13

26,500 .18 «33

24,667 «37 YA

24,833 ¢ 55 «97

25.000 : e70 1.23

25.167 .84 le47

25,333 «95 1.67

25,500 1,05 . 1.84

25,667 1.12 1.97

25,833 1.17 2.06

25,000 l1.19 2.09

2,167 l1.16 2.03

2h.333 1,08 1.89

26,500 e97 1.71

26.h87 84 1.47

2n.833 o710 1.23

27,000 «56 «99

27.167 AL o719

27.3233 ' «36 YA

27,500 ; «30 «D3

27.667 «25 «43

?7.831 .20 5 Q35

28,000 el6 N £

2R,167 012 «21

28.333 .10 17

2R.500 .08 ol6

78,667 «07 ol

2R,833 «06 oll

2G.,N0N «05 - 09
29.167 «03 06

29.333 «03 : o0&
" 29.500 .02 « 04

29,667 «02 o 04

29,833 «02 « 04

300000 003 : .0‘:

30,167 .02 ; U4

30,333 02 <03

30,500 .02 ' .03

30,667 .01 Ce02

30,833 0,00 0.00
331 ;

L i s b B O Pl ks AT G S R D 5 M i i L T e e e DB

MILES
CFS

HOURS
HRS.SN.

NISCHAKRGE
ADJUSTED
CONCENTRATION
IN PPRS
N.00
«12
« 30
«60
.91
1.15
1.36
1.57
l.72
1.93
1.95
1.90
177
1660
1.38
1.15
«92
e
«60
e 49
040
«33
26
19
«16
«13
oll
«10
.« 08
«05
o064
«03
«05
«03
.03 it
«03
.o?-
0.00

Lt 8 v o s i il 33 s 8 5 5 A i S S S
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WINN/KHIGHORN RIVFR
JUMNE 29¢ 1971
SAMPL ING STTE NUMHRER 7 AT GRFYRULLe WYOMTNG

NISTANCE FROM 20INT NF INJECTION 112.70 MILES
. RIVFR DISCHARGE 9000,00 CFS
AECOVFDV RATIN OF TRACER «51A8
TIMF TO CENTRNID 33.64 HOURS
TIME VARTANCE 1.37053 HRS,SO.
"COEFFICIENT OF SKEW . J11269
DISCHARGE
TIMF SINCF ORSFRVED CONSERVATIVE ADJUSTED
INJFCTION CONCENTRATION CONCENTRATION CONCFNTRATION
IN HOURS IN PPR In PPB IN PPR
31,333 0.00 ¥ 0,00 0.00
31.500 007 ' 013 ol‘
31,667 .13 25 ' 27
31.R33 21 40 eG4
32.700 29 57 62
3?0107 039 ¥ 076 083
32,238 +50 T .96 1.05
32.500 80 -0 1.16 1.26
372,667 «70 1.34 1.47
32.833 o717 148 1.62
33,000 <82 1.58 173
33.167 82 1.59 1le74
33,333 .78 _ 1.51 1.65
33,500 73 1,42 1.55
33,667 e 69 1,33 1,45
33,833 61 l1.18 1.29
34,000 55 1.05 1.15
36,167 48 \ «93 1.02
34,333 43 L83 «91
34,500 .38 o T4 81
36,667 s34 «65 71
34,333 30 SEST 63
35,000 ool : «51 «56
36.167 23 ' 65 49
35.333 020 38 04?2
35,500 .18 . ¢34 e37
38,867 .16 31 36
3€,R33 16 26 , e29
36,000 o122 " el8 e Ch
36,1A7 2 «10 20 o2}
36,333 <09 . I = .19
36.500 .08 ; 15 16
36,667 «06 . ol2 : e13
34,833 .05 : 10 ' a1l
37.000 .06 .08 .09
37.167 <03 - .07 ¢ .07
37.333 R <03 : «05 05
37.500 Z02... st 08 AR "¢ 05 -
37.6A7 / <01 \ 3 «03 «03

37.833 0,00 00 0,00
332
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