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mines the rate of travel, dispersion, and dilution. Concentrations W 0.06 |- Rulp; ek, 0 36 m 3 / \\a_u.u O “wscﬂwm”._n_owswﬁ Mhmﬁwﬂﬁhmﬁn“mwcm_%_ﬁ: hﬂﬁ_wwmmn MMMH wmwﬁm:ﬂ_“
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by testing the samples with a fluorometer. & C 5 s s 90° s de b i P o
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¢ dye used in this study was Rhodomine BA, a -percent — ] o |7 @@ 8 - o —— graphs.
solution by weight in a mixture of water and acetic acid. It had o 3 | 4 o@s . Dye-injection and sampling site . Example B.—Problem: For the same conditions as in example
Lo : : - St. Joseph, Mo. _| 2,2 3 n : Sy, m ; ;
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rea ily fﬁ the .m:omB water into whic .:. was poured. The C /40@ - Lexington taminant to pass a point 60 miles downstream.
reddish-pink dye is a good tracer because it is (1) water soluble, = <2 39° Solution: On the traveltime-distance graph for Kansas
(2) easily detected, (3) harmless in low concentrations, (4) rela- o [ AN NE NN 0 PPl City, find the point representing 60 miles downstream. The
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reach but was somewhat greater than normal in the lower half % o : . i " i i
g : : ; S_W . : Solution: Locate the 12-hour point on traveltime-distance
Although measurements at the normal winter rate of flow in the M.% ; °  Hermann graph for Kansas City. The corresponding value for the
__.a_usn_. reach io:__a ﬂmé ﬂna: E.Mwn:.na. nOmEn_u:a”nE _..S:__:._n M m N Jefferson o immasmaom leading edge is 40 miles and for the trailing edge, 24 miles
R worwel (TRSEInReRl e .nnmo: o a. = ved 0.06 1T T I T T I T T T T T T T TTTTT 36 ! 94° NLity - - & D Jee downstream from the point of spillage.
the risks of operating boats and equipment with ice in the river. r _ _ V al - : A pw T~ .M% 2 The time of travel usually varies inversely and rate of travel
mmoﬁ:«w“c”wn“mﬂnh M%mﬁ_“”_mﬁmﬁﬂcﬂs m:canmﬁorwmm This _M_M_- 23 C Dye injected Oct. 4, 1966 ] “ g . \ directly with the rate of water discharge. For within-bank stages
1 amount of dye cou € : Es—V o and for streams having channel control, the time of travel and
Ny ¢y - 7 < 93 . g !
used and the dye concentrations in the vicinity of waterplant - - 9 .5 0 10 20 30 40 50 60 MILES p.% “ discharge have been found to have a straight line relation when
intakes would be less than 10 ppb (parts per billion), which is a 3l \ : _ = = I lotted on logarithmi i i i
the upper limit generally used by the Geological Survey. The S 5 4 _ L/ T v:. - :mm::._ﬂ_ud_n nﬁ”&_:“pwm A”m_.:m.w _oo:wv. . - mﬂn_v;:m_
dye was injected in a line laterally across the river so that lateral 0 5 ] _ SN S e g gl mE . 11 5.:3 e
Sisseion wonill ke flkies 5 SEeTD iy, The g 120 _ _ T 5 - 7 ] 7 and rates of travel for the peak concentration at various rates of
i ; . O Yankton, S. Dak., to the mouth at St. Louis, Mo. o 0.03 18 S— S water discharge have been computed and are given in table 2.
was made at the upstream end of each subreach, and sampling i = C i
i @ / Average slope 0.9 feet per mile = = ] = The upper limit of 100,000 cfs discharge is within-bank flow and
was done at two or more locations downstream in each sub- 1100 % . @ = X F 0.02 . tai fl i in th
sk, s, Sk e G 3 2 02 = . 3 i A - B O2 P T T T T T T T 1T 48 : is greater :..m:. any sustained flow __xn_« to occur. Data in the
” g a C Legheton, Mo 1 = aense 4 o 3 C ; Dye injected Oct. 4, 1966 i Qe table are applicable when flows are fairly uniform and should
E g ] i - e ,Rm<m1<, Mo. = W eex = MWo_mmm,oi. _<_o._ a & 8= not be used for overbank flows.
w 1000 = 3 - = ] o r HEdE EEN ] L &S e ] (O r The hours of traveltime of a peak concentration from any of
OBSER S M m i 8 / m mm O REREEEES 7 M ° )AW/ 5 - P 4 | X al the specified locations to m:ognwm: table 2 can be read &_,awzz
X : = AT —+T — ] - 2 il ;
VATION < > a z 4 k S > _m i E; S EEmEaE = e 3 oL ; = s \\ S Those from any unspecified location to another can be com-
4 900 ] s - / £ 2 <> o CLl RER & Tt il o 50 3 01 ol 24 e s 38° d it h e |
After injection, the dye b to disperse in th directi e 3 © z ® 5 $ 2 2 - r . X % () e ey g rates.
ti “._ h_ t :. i az_n oMmM, 11 _ vn<mnm 1 h.nn o = Z o sz 2| g ) o o6 0.06 (TTTTTTTTTTT (AR R R I il R £ 72 big - 1 = X soo,o g 90° e AIREsGHE 1D, water. difhirgs om doe Plade (o aweths:
vertically, laterally, and longitudinally. Vertical dispersion was a ® : =" ¥a (% 0 s P TH d W o w = =) @ [\ b2 g i . i i i i i
lished quickl db line injecti d 5 g2 2 £ £ [P, 8| 8 - o =2 = T . = = o = 1 ot P 5 92° are :os_Sam.r that is, for a given a_mo:m_.mo at one site ::“8. is
accomplished quickly, and because a line 1injection was used, o 800 —— — L £ = ES - Dye injected Dec. 6, 1968 LI £ () £ LI o o 91° not necessarily a corresponding fixed discharge at another site
lateral dispersion was also obtained in a relatively short distance = g 2 =z = 3 TR . 5 =0 E = = &= - g 1 < ; i :
it sl pimete peis: bsemamR N i cEREEr | A g o m o g 2 S £ m, S s ga 005 v M 60 d g 15 T NN NN N w 0 Sias - For this reason, the time of :.m.<a_ must be computed separately
A e : = Z s = : S ~. 83 d e Zg E 4 8 zw & O2 AT T I T T T T 77T 48 O T T [T T[T 7777 48 for each subreach through which the water passes and the re-
initely; and it is this spread and reduction of the dye cloud along = 700 T v 2 m = = m 2 5 m = C ] =) c = = : € 60 = - ] . L . = sulting times must then be added. The following example shows
il 1 i 1 e A, i e e i y 8§ 3 g / s m m g " B m " .mb : m,m [(TTTTT TTTITI]T :o_ T w.nﬁo_ T ﬁm_wﬂmwm_mq TTTTT) 2 - _..m_‘amczv“_m __q__%oaa Oct. P_mem . m . \ - Dye _:_mo_ﬁma Oct. 4, 1966 - L e s s
information. Typically, the dye arrives abruptly with a rapid @ 2 o 4 8 @ 1 2 = C wexifgton; 6. ] s E C ol i 1 - - e 36 g8 0.03 —HA 36 - . . )
increase in concentration to that of the peak, and then diminishes = = / o 2 S c < o o =l x <o I Glasgow, Mo. f 4 & . z C 5 5= / z - Tighway 0 - g Example D.—Problem: For the same conditions as in exam-
on a peak, an en di 1she 600 ] < © S — — ~ 2 A =< 002 " = 48 w O ) i T a2 ] > le A, it is desirable to know how long it would take the
dually into a 1 iling edge. The dye cloud takes thi 5 iz ~< g g% 3 o 003 36 En L Boonville, Mo, & g% = - : - ] - @ = g & .
graguaily into 2 long traling cdpe. the GyelcIOBE taxes RIS 2 5 £ s = - + . wQ 3 < o 2  001F Washington,[Mo. - j 34 oo02-B ] 24 2 L= peak concentration of the contaminant to reach Boonville.
shape because the dye is momentarily slowed along the banks < T 5 al = _ . & ) o 0 ; s . 4 i ] o - H = o jon: b fi K
: . ; > ® ) E _ = _ Zx @ | \_ 13 1d \ SlE IR 1 e € I 7 = Solution: The reference gage for the subreach from Kan-
before being reflected back into the main flow to form an ever- ( 2 3 T \ owuw D 36 o [ 58 Gl A © - \\\ : . 5 ; h
lengthening “tail.” Data in table 1 were computed from the g 5 3 L ) Waverly,[Mo. | a4 S S o S g a = - - 4 = <2 W wo = 31 % | 1 S s 18y b0 Waverly is af Kansas €1ty and waier disciunge
y o - B T = = w i s = - - ] - o g0 £ 2 a9l = ave > there was 38,000 cfs. For a discharge of 30,000 cfs the time
. . . N = M ATTTT 1 ) > 3 "o - LUl ! s _ €= ST | ) : 7 .\0@0 © B . : 5
October and Uaonacw_.. MSAGMICMGCILS. They :E_nm».n the time 0 il AL : _ 2 E 001 24 2 g - & . S 1 6 ® 3 4 6 ..owso@ .ﬁ%ww 2 required from Kansas City to Waverly would be 29.4 hours
that lapsed between injection of dye and the detection at the 400 0.01 - - = 12 b < S <Z — [(EEEEhEE 19y 5] = ez 3 do,,, = ; i
downstream sites of the arrivals of the leading edge, peak con- I L ENEP.NEDEEEN) N 8 & S o &E : e 5 e R B & = o s s o Al e T s
centration, centroid, and trailing edge of the dye szw and the o R 2 3 o& < zs m gy = tion the time required for a discharge of 38,000 cfs is about
? ’ — - /) .Q e
rate at which these components of the dye cloud moved. The e 05 S —— — - 04 = 5 = e B - «% Z, BRRREN R RN AR AR RN ERRRR N RARRRS @ 60 N.m 008 M I T T T T T T T[T T TTT7 T Mmo 27 hours.
: 1 4 6 E o 25 & | oy i z @) & Dye inj ] The referen ¢ for the subreach from Waverly to Boon-
- < D . = 90 ye injected Dec. 6, 1966 z ¢ reierence gage 1or y;
dye moved fastest between Omaha and Plattsmouth and slowest 900 800 700 600 500 400 300 200 100 0 TIME AFTER INJECTION OF DYE. DISTANCE DOWNSTREAM FROM iy _ ; Za i g | 1 =« Za C _ 7 ~ ville is at Waverly. If we assume that the discharge at Waverl
between Yankton and Ponca State Park. MILES UPSTREAM FROM MOUTH IN HOURS KANSAS CITY, MO., IN MILES 0 : — 0 EZ 002 i egmann, Mo, W4 £z 0.04 } 1 B4 - LA g 2
Only a fraction of the dye injected was subsequently detected 5 = » ¥ e 49 = 0 0 20 49 gu 4 160 z3 — 3 ] L S £2 E Highway 40 S| C g | was 40,000 cfs, the time of travel from Waverly to Boonville
. g WATER-SURFACE PROFILE FOR MISSOURI RIVER TIME-CONCENTRATION AND TRAVELTIME-DISTANCE CURVES FOR THE DYE TIME AFTER INJECTION OF DYE, DISTANCE DOWNSTREAM FROM %P = | Washineton.|Mo: | < = Em ~ = < 3 is 36.4 hours. The total travel time would then be 27 +36.4
at the downstream sampling sites, and the percentage detected INJECTED AT KANSAS CITY, MO., AND SAMPLED AT LEXINGTON AND IN HOURS WAVERLY, MO., IN MILES Zx £ ” ] £ ES 2. E 1 o ) hblirs: or about 63 helE ;
decreased with distance from the injection point. The reason WAVEELY, MO. TIME-CONCENTRATION AND TRAVELTIME-DISTANCE CURVES FOR THE DYE INJECTED ot - | T 3% ] 7 g % e ) it e ile dist n m.c h f i
: ) . - = € river- a-
for the losses of dye is not known, but may have been due to AT WAVERLY, MO., AND SAMPLED AT GLASGOW AND BOONVILLE, MO. w = - I \ w [E n m ) \ : d e . n.ﬁinos ﬁ ° mo_:.nn W
S el e o m = sus | 1 | s E . 3 ot tion and the downstream location of interest is known and the
adsorp! g ing algae) an w:.mvan ed sedi- < 0.01 - T - 24 = E 002/ 24 ) water discharge applicable to each subreach involved also is
ment in the water, photochemical decay, chemical reactions N = H 4 L i ] “ﬂ“ \\\ known, the problem in example D could be solved simply by
with substances in the water, dilution to concentration too small = al 2 & 7 ividi i i i
e water, C NEsoE = €5 67 | dividing the mileage in each subreach by the rate of travel, in
to detect, or a combination of these causes. Although losses are A db I g L &= o o = e \\ il . h am ddi h i ’
not desirable because greater amounts of dye must be used, the - , T B s o2 ﬁam Co s o:._., m:. e
do not seriously affect the computations of travel time m:a. _.m:w — T 11T Era w TIT _ = éw,/.,o@ e The data in this report are for a fully conservative soluble
e e e R e €. 0 N_ LA . 2 ) o, SR DEEDE BN 0 0 11 LS 0 _ contaminant. Contaminants that do not fall into this category,
. - 1 1 4 3 36 42 48 0 20 40 60 20 6 12 18 0 10 20 30 40 50 60 such as low-density oily wastes, might move at rates considerabl
. . . . “ %
centrations of contaminants which might not have the same loss TIME AFTER INJECTION OF DYE, DISTANCE DOWNSTREAM FROM TIME AFTER INJECTION OF DYE, DISTANCE DOWNSTREAM FROM different from those of a conservative soluble contaminant
or decay characteristics as the dye. All concentrations shown IN HOURS JERRSESOL G, N0, i IMIEES Y R WERRETENIETOR, S0, 1N DL ES i i i i .
h b djusted for dye | : " Moreover, some contaminants might enter into chemical reac-
ave been adjusted for dye loss. TIME-CONCENTRATION AND TRAVELTIME-DISTANCE CURVES TIME-CONCENTRATION AND TRAVELTIME-DISTANCE CURVES FOR tions with other substances in the water and consequently, the
Because the water discharge and the amount of dye used (ta- FOR THE DYE INJECTED AT JEFFERSON CITY, MO., AND THE DYE INJECTED AT WASHINGTON, MO., AND SAMPLED AT , . pn
ble 1) differed for each injection site, the concentrations have 8 O i B S BN TSRS BTN e g e e e b bolow Ao B T
b i il i .ﬁ e If a contaminant is nonconservative, estimates of concentration
o (et it =k i) sﬁ_“mm_ _.Mwo:o ._._._M m_.Mn:m made by using data in this report are likely to be high and for this
. reason are on the safe side.
show relative concentrations versus time after injection in hours . : : : .
. A contaminant may be introduced into the river in many
An average curve w ’ i i e
at3to S Mﬂnm in nmnnwmnﬂmﬁmmscmasowmmwnﬁnwsMowm%g_w_ﬁwm_.mﬁ_mw:ommm—__mmﬁa_,w“__.w i W e L v g g it
i : . : 3 - be introduced along the bank or near midstream. The mode of
rival times of leading edges, peak concentrations, centroids, introduction can mw? t significantly both the t 1t d th
and trailing edges are the same whether concentrations used TABLE 2. — Time and rate of travel of peak concentration of solutes for indicated discharges at selected gaging stations maximum oO:on::.m:M:m_Mz_m“”MM - B
5 o Ref: . ) : :
are measured concentrations or relative. mmM_Mhnm Yankton, S. Dak. Sioux City, lowa Omaha, Nebr. Nebraska City, Nebr. St. Joseph, Mo. Kansas City, Mo. Waverly, Mo. Boonville, Mo. Jefferson City, Mo. Hermann, Mo. Relerence
After most of the dye passed the sampling sites, the concen- . . e
trations decreased at an even slower rate and the time at which = m x = R x x = @ % é ; 3 . ; © ) 0 o SRS FERORERECE
the very last dye actually passed could n detected. F £ @ = Z z o L s . o < . .9 e SN @ g ° o 5 3 ° S 0§ c B S S 4 : _ ; . = : 2 S s . 9 5 9 ) g 3 : :
ery M yp ot cn. ecte or 5z s s 2 £ 3 : a . & g . X 5z 5 2 2 z £ z 2 z 2 . . & £ = s ¢ 2.2 g 8 g s s 5 s o g 4 s £ s B 5 o s 2 g . . .2 = 2 2 g s S S 2 S 2 = £ Buchanan, T. J., 1964, Time of travel of soluble contaminants
practical purposes all the dye had passed a sampling site as soon c = = L= - o - 9 - 9 o g 4 ° ° o < 8 S = & > = 2 &8 5 < - S i e S . : = . 2 s s s = s = 2 > = ° o > 5 . = = = = 5 ke ;18 8 S5 . - .
. . . T & g & s = . = . z B i L 2 2 2 ¢ = - B z < 2 o e R e 3 = e IR X = s 2 5 = 2 2 s = = 3§ = 5 e . = - s = £ ¢ 2 = 5 e <= c 1= = | J in streams: Am. Soc. Civil Engineers Proc., v. 90, no. SA3,
as the concentration line of the graph for that site started to be- (cfs) B8 5 S oS F £0 - £o 207 £ 0Z =0 o 580 S S cl6 S ) 5] CoZ Loz Zo2 205 Qoc 2ot cot ol G g2 cgS Sg2 = 2o = 2o 250 2 0% >0 Co8 - €08 200 £o% o0 Discharge Paper 3932. 12
come asymptotic to the time line. For most locations this time £ £ % 5 5 S = % & 9% s 27 x =7 < £ e th g" e g e e s7g 37 ¢ §° g 2% 2% 3 2”3 9" 2 27w n*"% o " ® ®7 5 §° 3 el 23 278 2T 2 =5 §= ¢ g6” 8 §= & = » 23 27 3 (cfs) et w12 B
ded : : i \ £ 3 £ 3 & = ¥ g x 3 X B g = = B g @ g & E % G S w £ % 3 E 3 R £ 8 S £ S £ £ € s 3 2 3 g = % 3 8 5 8 & 8§ 6 s 2 5 & g 2 ¢ e a £ E = E =z = z : Harris, D. D., 1968, Travel rates of water for selected streams
corresponded approximately to the time when the relative con- £ B - 2 2 5 g 8 2 o o o o 5 c = 6 = £ @ s s 3 ¢ x 3 x = e o e o = I 3 £ E =2 c 9 o 2 = 5 2 o o 2 9 9 o u w o G 9 @ CI 8 = o = in the Will Ri i .
centration of dye decreased to about 0.005 parts per billion per * @ =2 S @ & < ¢ = ] z 2 3 3 @ 3 @ 3 @ & @ = g = @ 3 < 3 § < 2 £ - - = ‘ ° % . o m 3 m - t @ E E “ = o e e W e e
pound of dye injected. This latter :B.o was ooswao_,na as w:n nm. om. & - S - = = B . - b E - . > 2 o ¥ o T S
. ! Stewart, M. R., 1967, Time of travel of solutes in Mississippi
time of arrival of the trailing edge of the dye and the graphs were o ; : isi
onffasl it tsise g cdg y grap Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours| MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours| MPH | Hours | MPH | Hours| MPH | Hours | MPH | Hours | MPH | Hours | MPH |Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH | Hours | MPH River from Baton Rouge to New Orleans, Louisiana: U.S.
a : . . 10000 | 542 | 1.36 | 367 | 144 | 175 | 1.18 | 595 | 1.95 | 21.5 | 1.90 | 440 | 1.90 | 225 | 1.90 | 155 | 209 | 235 | 229 | 106 | 237 | 129 | 222 | 532 | 214 | 129 | 205 | 295 | 216 | 16.6 | 2.24 | 237 | 211 | 45.0 | 1.83 | 140 | 1.81 | 290 | 1.76 | 150 | 1.72 | 160 | 1.94 | 448 | 161 | 282 | 172 | 166 | 144 | 600 | 161 | 406 | 1.65 | 19.4 | 153 | 300 | 1.75 | 135 | 203 | 165 | 1.53 | 457 | 1.66 | 249 | 1.83 | 206 | 147 | 380 | 156 | 128 | 1.84 | 252 | 142 10,000 Geol. Survey Hydrol. Inv. Atlas HA-260.
The positions of the _nma:._m edges, the peak concentrations, 12,000 51,2 1.43 35.2 1.49 16.0 1.30 54.2 2.14 20.2 2.02 40.5 2.06 20.8 2.04 13.7 2.37 22.0 2.44 9.8 2.56 12:2 2.35 50.8 2.24 12.0 2.20 28.0 2.28 16.0 2.32 22.8 2.20 42.0 1.96 13.0 1.95 27.0 1.89 14.0 1.84 15.0 2.07 41.6 1.74 26.7 1.82 149 1.61 56.0 1573 38.0 1277 18.0 1.65 28.2 1.87 13.0 2l 1512 1.66 43.5 1.74 238 1.92 19.7 1.54 37.0 1.60 12.2 1.93 24.8 1.44 12,000 Wilson, J. F.. Jr.. and Forrestt W. E.. 1965. Potomac River
and thie trailing edacs Of the dye for any given Gme fellowing 15000 | 47.8 | 153 | 338 | 155 | 140 | 148 | 50.2 | 231 | 187 | 218 | 370 | 2.25 | 183 | 232 | 132 | 246 | 202 | 266 | 89 | 282 | 11.3 | 254 | 480 | 238 | 11.0 | 241 | 262 | 243 | 152 | 245 | 21.8 | 230 | 384 | 215 | 11.8 | 215 | 245 | 209 | 127 | 203 | 139 | 223 | 382 | 1.89 | 246 | 1.97 | 136 | 1.75 | 520 | 1.8 | 350 | 192 | 170 | 1.75 | 26.7 | 1.97 | 124 | 221 | 143 | 1.76 | 410 | 1.85 | 227 | 201 | 183 | 1.65 | 345 | 172 | 115 | 205 | 23.0 | 1.56 15,000 B et o e i
s gt o e Gl cooh, 85 55t MR e N Bk 18000 | 450 | 163 | 322 | 164 | 128 | 162 | 470 | 247 | 175 | 234 | 345 | 242 | 170 | 250 | 125 | 260 | 190 | 283 | 83 | 302 | 107 | 268 | 455 | 250 | 103 | 257 | 248 | 257 | 145 | 256 | 207 | 242 | 359 | 230 | 109 | 232 | 228 | 224 | 11.9 | 216 | 131 | 237 | 358 | 2.02 | 230 | 210 | 128 | 1.87 | 485 | 2.00 | 327 | 205 | 158 | 1.88 | 252 | 209 | 11.8 | 232 | 134 | 1.88 | 39.2 | 1.94 | 217 | 210 | 175 | 1.73 | 33.0 | 1.80 | 10.8 | 218 | 22.2 | 161 18,000 time of travel measurements: Lamont Geol. Observatory
e : p . 20000 | 435 | 1.69 | 31.7 | 167 | 112 | 1.85 | 45.2 | 257 | 168 | 243 | 33.0 | 252 | 162 | 262 | 122 | 266 | 180 | 299 | 79 | 317 | 101 | 284 | 442 | 258 | 99 | 268 | 240 | 265 | 141 | 264 | 202 | 248 | 344 | 240 | 104 | 244 | 218 | 234 | 114 | 226 | 126 | 246 | 342 | 211 | 222 | 218 | 120 | 1.99 | 468 | 207 | 313 | 214 | 155 | 1.92 | 245 | 215 | 116 | 236 | 129 | 1.95 | 382 | 1.98 | 21.0 | 217 | 17.2 | 1.76 | 325 | 1.83 | 105 | 224 | 220 | 163 20,000 Symposium on Diffusion in Oceans and Fresh Waters, Pali-
injection versus distance. The full length of the dye cloud as it 25,000 40.4 1.81 30.0 1.76 10.4 1.99 41.8 2077 15.6 2.62 30.0 2.78 14.4 2.96 11.8 2.76 16.8 3.20 7.2 3.49 9.6 2.99 418 2.73 9.1 2.91 22.5 2.83 13.4 2.78 18.3 2.60 3.5 2.62 9.4 2.70 19.8 2.58 10.4 2.48 1°1.7 2.65 31.5 2.29 20.6 2:35 10.9 2.19 43.0 2.25 28.8 2.33 14.2 2.09 22.8 2.31 1.1 2.46 11.7 215 36.0 2.11 20.0 2.28 16.0 1.89 30.5 1.95 10.2 2.32 20.3 1.76 25,000 sades, N. Y., 1964 Proc., p. 1-21
passed any given mileage point can be determined by scaling 30,000 | 380 | 1.93 | 290 | 182 | 9.0 | 230 | 39.0 | 298 | 147 | 278 | 280 | 298 | 133 | 3.20 | 11.0 | 296 | 157 | 343 | 67 | 375 | 90 | 3.19 | 400 | 285 | 85 | 312 | 214 | 298 | 129 | 288 | 186 | 270 | 29.4 | 2.75 | 865| 294 | 185 | 276 | 9.85| 262 | 109 | 284 | 294 | 246 | 192 | 252 | 102 | 234 | 402 | 241 | 268 | 250 | 134 | 223 | 21.7 | 242 | 106 | 258 | 111 | 227 | 345 | 220 | 192 | 238 | 153 | 1.98 | 29.0 | 205 | 100 | 236 | 190 | 1.88 30,000 Wilson. J. R... S .
the distanse from the Bading odae to e tiolline edpe: The dge 40,000 34.7 2.12 27.2 1.94 7.5 2.76 35.0 3.31 13.2 3.09 24.8 3.36 11.6 3.67 10.2 319 14.0 3.84 5.9 4.25 8.1 3.54 36.8 3.10 7.6 3.48 19.6 3.25 12.0 3.10 17.2 2.92 26.3 3.14 7.6 3.34 16.2 3.16 8.6 3.00 10.1 3.07 26.4 2.74 175 2.77 8.9 2.68 36.4 2.66 24.2 2007 12.2 2.43 20.0 2.63 9.9 2.77 10.1 2.50 32.0 2.37 18.0 2.58 14.0 2.16 2740 2.20 9.0 262 18.0 1.99 40,000 wmo:. J. R, Jr., and McAvoy, R. L., 1966, Water movement
. ) . y 50,000 32.2 2.36 26.0 2.03 6.2 3.34 32.2 3.60 12.2 3.34 22.7 3.68 105 4.07 9.5 3.42 13.0 4.14 5.4 4.65 7.6 3.78 34.7 3.28 7.0 3.78 18.3 3.48 113 3.28 16.4 3.06 24.0 3.42 6.9 3.68 14.8 3.46 7.9 3.26 9.2 3.37 24.2 2.98 16.1 3.00 8.1 2.94 33.5 2.89 22.2 3.02 11.3 2.63 18.7 2.81 9.5 2.89 9.2 2.74 30.2 2.51 17.0 2.68 18i2 2.30 25.5 2.33 8.5 2.78 17.0 2.10 50,000 in the Patuxent River Basin, in Crooks, J. W., O’Bryan, D.,
cloud lengthened rapidly for about the first 30 miles and more 75,000 28.3 2.60 23.9 2.20 4.2 4.98 27.8 4.17 105 3.88 19.0 4.38 8.5 5.03 8.8 3.70 11.0 4.89 4.6 5.46 6.4 4.49 310 3.67 6.0 4.41 16.2 3.94 10.2 3.64 14.8 3.39 20.5 4.01 5.8 4.38 12.4 4.13 6.6 391 8.1 3.83 20.8 3.48 14.0 3.46 6.8 3.52 29.0 3.34 19.1 3.51 9.9 3.00 16.7 3.15 8.7 315 8.0 3015 27.2 2.79 15:5 2.94 197 2.59 23.0 2.58 8.0 2.95 150 2.39 75,000 and others, Water resources of the Patuxent River Basin:
slowly thereafter. 100,000 258 2.84 22.4 2.36 3.4 6.09 25.0 4.65 9.5 4.30 17.0 4.90 7.5 5.69 8.0 4.06 9.9 5.44 4.0 6.28 5.9 4.87 28.8 3.96 5.4 4.90 15.0 4.25 9.6 3.88 13.8 3.64 18.4 4.47 5.1 4.98 11.0 4.65 5:9 4.37 7.4 4.19 18.7 3.87 12.6 3.84 6.1 3.92 26.0 72 171 3.92 8.9 3.34 15:2 3.46 8.2 3.34 7.0 3.60 25.3 3.00 14.6 3.12 10.7 2.83 21.5 2.76 7.0 3.38 14.5 2.47 100,000 U.S. Geol .m:_.<n< Hydrol. Inv. Atlas HA-244 ’
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