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Introduction 
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. I - -... _ _.:. 

MA.GN!TU'!ll; Al'lD FREQUENCY OF SUN!·llm FLOO:OO IN 
WESTE.BN NEil ~1EXICO Ai'ID EASTEru~ ARIZOliA 

by 
F. 1-1. Kennon, Hydraulic Engineer 

U. S. Geological Survey 

Numerous small reservoirs nn~ occasional water-spread1ng structures 

arc being built on the ephemeral streams draining the public and Indian lands 

of the Southwest as part of the Soil and Moisture Conservation P~ of the 

Bureau of Land Management and Bureau of Indian Affairs. Economic design of 

these structures requires some lmowledse of i'lood rates and volumas. lnf'or-

mation concerning flood rrequencies on areas less than 100 square miles is 

deficient throughout the countr.y, particularly on intermittent streams of the 

Southwest. Design engineers require a knowledge of the frequency and magni-

tude of flood volumae for the planning of adequate reservoir capacities and a 

knowledge of frequency and masn1tude of flood peaks for spillway design. lienee, 

this study deals with both flood volUI!18s and :peaks, the same statistical methcds 

being used to develop frequency curves for each. 

It .is proposed to s~ize 1n this study the present know:edge of 

the magnitude and i'requency of floods on ephemeral streams drainins a portion 

of the arid Southwest. At the present time most of the soil and moisture 

conservation work ou the public lands in this region is located 1n eastern 

Arizona and west of the Rio Grande in New Mexico. The bulk of these lands is 

eemidesert where runoff 1n the "dry washes" occurs almost exclusively as a re-

sult of sporadic summer thunderstorns. All available records of stream flow 

in this region were examined with the intention of developing regional flood

fl~quency relationships which might serve as guides in hydraulic des1gL 

problems of the Soil and Ho1sture Conservation Program. All available records 
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. . -·.r eams in the semi desert lands were used 1n this anal.ys1s. Fitty-one such 

r e cords were found. The lengths of the rec~~s ~are sUllllllarbed in the following 

compilation: (!2 'i,' .. l 

Length 1n years: 3-4 5-9 10-14 l5-l9 20-29 }0-j9 

llumber of records: 1 11 14 6 4 } 

All records for drainage areas larger than 75 square mlles were ob

tained from u. s. Geological Survey water-supply papers. Of the runoff 

recurds for smaller drainage areas, 1 appear in U. s. Geolosical Survey publi

cations and 18 were obtained from the files or published reports of the Soil 

Conservation Service. Of the 1 U. S. Geological Survey records 1 all except 

the record for Sabino Creek near Tucson, Ariz., and Tucson Arroyo at Tucson, 

Ariz • , are considered poor because of unstable channel conditions. The SJil 

Conservation Service records are of uncertain quality 1 althol.JSh all stations 

wero equ1p~d with vater-stase recorders and artifical oontrols. Excessive 

sedi.m8nt deposition near the controls 1s largely responsible for the uncertainty 

of the recorda. The controls for stations on the small drainaBe areas were 

weirs, a model of which had been calibrated at a ~draulio laboratory. Sta-

tions for large basins were rated by current meter. 

The acc~1ll.g map (Ple.te I) ~owe the location of all gaging 

stations, A list of the ste.t1ons shown on Plate I is givon in table l. 

Hethod of analysis 

After haviilg selected the go.ging s tation rocords to be studies, the 

next step vas to compile an annual flood series for efl.oh, station. An annual 

flood peak is considered as the highest instantaneous discharge rate observed 

.dur1ng a water year. For the purposes of this report on annual flood volUllll3 

is the greatest consecutive }-day runoff, including the peak, observed during 
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the water year. An annual flood series 1s a list of these e111Ble annual 

events. 

Discussion of computation ~thoda will be confined to flood volumes 

with the underatandins that the same met~ods were followed with resard to 

flood-peak rates, 

Reason for the choice of consecutive 5-dal ruaoft as a flood volume 

un1 t _ 1s explained as follows: During the sum::aer flood season on the desert 

range lands of the Southwest, runoff from areas of lese than 100 square ~lea 

usually occurs as a flood tlo11 of relatively brief duration, the stream channel 

beiJlB dry before and after the flood. Examination of the reoorde ot flow o! 

such streams indicates that al.Jnoat all summer floods eDdure for not more than 

5 da7s, For all practical purposes 1 t 'CJli1 be said that the same is true for 

larger .watersheds. A low base flow may persist tor Var.JinB lengths of time 

ai'ter a flood has passed f~m. a basin of several hundred square miles, but 

usually the three consecutive d~s of highest runoff w1U be found to include 

90 percent or more of the total flood runoff. 

For each of the stations listed 1n table 11 the maximum flood vol\iJDBs 

for all the 1ears of reoord wQre arra.Il8ed and numbered in order of magn1 tude • 

Havins these data there is known the relative distribution of floods in a 

given period of years. The problem then is to determine what recurrence inter-

vale these discharges represent. The formula used 1n this report is simple and 

gives results acceptably 1n conformance with some ot the latest statistical 

theories. Becurrence intervals 1n years 1 T 1 are computed from the formula 

I:+ l 1n which N equal.a number of years of record and M equals relative ma,en1-
H 

tude of the event, beg1nninB w1 th the hiellest as number one. 
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The annual-flood volumes tor each station are then plotted on a 

special chart (see fig. l as an exam:ple) • '~'he vertical scale shows the volume 

ot flood runoff' 1 and the scale o:f' recurrence intervals is graduated 1n accord

ance with the theory of largest values. Curves were :fitted to the plotted 

data by inspection (see i'ig. l). The charts for each station are not appli-

cable directly to uneaged area. The records cover dit:f'erent periods o:f' time, 

end e:r:per1ence has demonstrated that the average of the annual floods tor 

one station may not be com:pared with the average tor another station with a 

different :period of record. Furthermore 1 many o~ the :flood records &.re short 

and the sampling errors correa:pondiDgly large. It is therefore necessary to 

cO!Ilbine the flood data tor the region to reduce the large sampling errors, to 

give the data regional significance_, and eo to make the flood frequency 

studies applicable to ungeged areas. 

The :procedure used 1n combining regional :flood data was as :follows: 

As lon,g a period as :possible was chosen during which a representative group 

of gaging stations was operated. In this case the 21-year period, 1930-50., was 

selected. The pur:pose was to determine the average annual-flood vol\U!IS 1n 

the base :period for each of the 15 stations shown 1n table 2. This average is 

not the simple arithmetic average but a graphical mean determined by the 

intersection of the visually beet-fitting frequency line with the mean line 

(the line corresponding to the 2.33-year recurrence interval). This method of' 

determ1n1.ng the mean in effect gives greater weight to the medium floods than 

to the extreme :floods that have large sampling errors. The graphical mean 

then is not influenced adversely by the chance inclusion or e~clueion of a 

major flood, as is the simple arithmetic meen. 

It should be noted that only a few of the stations shown 1n table 

2 have a record cover1DS the :full 21-year period. For purposes of' this study 
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th€: _ ~cord of the other stations is expanded to the 21-year period by the 

methods discussed below. 

The graphical mean annual flood for each of the 15 stations is 

determined by plotting the 1930-50 record on frequency charts and drawing the 

beet fitted curve for a short interval on either side o! the 2.33-year line. 

However, to do this the recurrence intervals computed tor each flood of a 

record shorter tLan the 21-year base period must be the same as they would 

have been had the record been complete for this period. 

The method by which recurrence intervals for a short record may be 

adJusted to the longer period consists of computing a figUre for each year 

of the base period for which no record vas obtained. The record would then 

be considered complete for the purpose of determiniDg the graphic mean (and 

for making a test for homogeneity). The co~puted figures are ~ot _ Qonsidered 

t!"Y_e_A~~c~g~~; they are "computation figures," ~naerted to avoid bias in the - - ~ - - - . - ~ . ·-- -- . 

2~~u_:tation _of_ ~ mean _ annual floods. _Thes_e _ ~omp:uted _!1~!. ~_obtained by 

-~omll8:_~~~o~~ -~cords _tor the short-term station wit~ records for a 1ons-teru1 

s~a~io~_ by means o! a graph correlating annual floods of the same ye~ at bo~ 
- --- -- ·- - ---- ~-- -

stations. 

An order number is assigned to each flood observed or computed and 

recurrence intervals computed for each observed flood runoff. The floods are 

then plotted on frequency charts and a curve drawn to obtain the 2.33-year, 

or graphical mean, flood runoff. 

Each annual flood that vas actually measured is divided by the 

graphical mean. This ratio expresses all floods in dimensionless terms and 

places them on a comparable basis; that is, all are measured 1n relation to 

the station mean flood for the standard period 1930-50. 
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The flood frequency eraphs for the 1930-50 period referred to above 

do not have the same slope at each station. If it can be established that 

the difference 1n slopes is no greater than .might be expected from random 

errors or vagaries of sampling, then several records ~ be combined to ob-

tain an average flood frequency curve that wi~ be more dependable than any 

one of the individual curves and that can, therefore, be applied throughout a 

region. 

The test requires a study of the 10-year floods as estimated at each 

station. The 10-year flood obtained from the frequency srapha for each eta-

tion is divided by the mean flood to get the 10-year ratio. These ratios are 

averaged. Then for ee.ch station there is listed the length of record 1n years 

and the recurrence interval corresponding to a discharge equal to the averase 

10-year flood ratio times ·':.he mean flood, {see table 2). 

If it is assumed that each station represents a different sample 

from a single homogeneous record, then the recurrence intervals will not differ 

among themselves by an amount greater than can be attributed to chance. A 

chart (see fig. 2) has been set up to teat this supposition. It shows what 

range of recurrence interval can be expected for the estimated 10-year flood, 

19 chances out of 20. In us~ the chart the effective length of record may be 

taken as N0 + 0.5 l~e 1 in which N0 is the number of years of observed record, 

and Ne is the number of years for which 11 computed values" for annual flood 

volumes were estimated. The recurrence intervals taken from table 2 are plot-

ted against the effective length of record on figure 2. It will be seen that 

all points lie between the limiting curves and, therefore, there is no reason 

to presume that the records lack homogeneity. 

Having tested the homogeneity of the 15 records which are to be com-

bin'ed1 tJte flood ratios for each station were then listed in order of magnitude. 
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Order nucber one, of course, refers to the greatest measured flood at each ste-

tion, number tv;o the second highest, and so on. For each order nwnber the 

median flood ratio together with the correepond1ne recurrence 1nte1~al were tabu

lated and then rlotted on a frequency chart (see fig. 3). The curve defined 

by these plotted points ehowinB flood volumes 1n ratio to th~ mean ~~ual flood 

voluma may be cor.s1dered as representing tte D~st likely flood-frequency values 

for the region ~or recurrence intervals up to ll.bout 20 years. 

Since I!lB.Jor 1ntereat is centered upon re.re flocds of at least 50-

year magnitude, it was necessary to extrapolate the CUl"V'e shovn 1n figure 3 

beyond the 20-year recurrence interval. Tte station-year msthod lta.s used to 

guide this extrapolation. Ir, for e~le, 5 records of 20 years each can be 

combined to obtein a 100-year record, then the accuracy of predictions can 

be increased. through reduction of the sampling errors. In applyille the method 

to flood frequency studies, it is required that the flood frequency charecter· 

1st1cs be comparable am that the data be 1nde~endent. 

It has been shown ~at the longer recorda for the region appear to b~ 

hoi:logeneo:ls. Since ~e floods under consideration e.l.Inost invariably result 
·' 

frora local.h.ed thunder stoi'lllS 1 they 'ClaY be considered as independent events , \"!' 
'! 

rather than floods produced by extensive general storms • 

A form. of station-year analysis appears on Table 3. llere the maxi-

mum flood. of record is listed for each of 16 etaticns selected froi:l those 

listed in table l whose aggregate record equals 336 years. The dates show 

that tl:e maximum floods occurred in different. storms, and thus may be consi-

dered independent events. The I::Weit:lum flood is divided by the mean annual 

flood and a recurrence interral assigned to the flood ratios in accordance wit~ 

the formula T .= 336 + l in which H ie the order number of the flood ratio 1 l ... 
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beinB assigned to the greatest ratio, and 336 la the sum of the periods of re-

cord observed at each stati on. These ratios were plotted on figure 3 to define 

the upper end of the curvo . 

The flood-f~~quency distribution computed as above may be applied to 

the ephemeral etre~ draining the desert range lands of the Rio Puerco and 

Mimbres basins in New Mexico and that area in Arizona south of Gila lUver be-

tween Santa Cruz River and Peloncillo Mountains alone the Arizona-New Mexico 

state line. It 1IJa:3 also be applicable to the eastern part of the Little 

Colorado River basin. Moenkopi \1ash near Tuba is comparable to Bio Puerco end 

southeast Arizona. stations, but this is the only long-term record available for 

the desert basin part of the watershed. Figure 3 should not be applied to 

small drainage areas in higher mountainous areas of the region. Precipitation 

is appreciably greater on theoe areas than on the intermountain basins 1 and 

floods from small areas in the mountains may be considerably greater th2.n 

floods from comparable areas on the lO\Y'er plai 'ls. 

Application to ungaged areas 

In order to apply the flood frequency distribution curve to ungaged 

areas, it is necessary to estimate the m.ee.n annual flood for each area. This 

involves a correlation analysis of the observed mean floods w1 th dralna6e 

basin characteristics. 

Ass'LUili.Ilg that the region is meteorologically homogeneous 1 the most 

important basin factors which affect the mean flood volume are area, topography, 

and soU inf'U tration capacity. The mean flood peak rates are also in:f'luenced 

by additional factors such as shape of drainage basin and channel storage. Of 

these the most 1mport.ant appears to be area, the :factor on which in:f'orme.tion 

is most readily available. Measuring other basin features is more difficult 

and, unless good topographic maps and information on 1nf'Utrat1on rates are 
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available, it may be impossible. 
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The region considored 1n this study has not been adequately mapped 

tor the most part, hence, basin area is the only feature which may readily be 

correlated with mean floods. The correlation employed 1s a eimple plotting of 

annual mean floods against d.rainaee area on logar1 thmic paper. 

As some of the station records were obtained prior to the basa period 

1930-50 used in developing the combined frequency graph on figure } and some 

short records would not correlate with a:ny of the longer records, not all values 

for mean annual floods to be related to drainage area were adJusted to a common 

period. In each case, however, the probable range in values tor the mean 

annual flood was computed. The range varies inversely with the leneth of re-

cord. The computation is based on the table below where N 1s the length of 

l~cord and T is recurrence interval 1n years. 

Limits 
(one st~~dard deviation) 

li U1212er T Lower T 

5 4.7 1.45 
4 4.} 1.5 
5 4.0 1.5 
6 ;.8 1.5 
7 }.6 1.6 
8 3.5 1.6 
9 3.4 1.6 

10 ).3 1.7 
J.5 ;.1 1.8 
20 3.0 1.8 
25 2.9 1.9 
30 2.85 1.9 
35 2.8 1.9 
40 2.75 1.9 

An e::.:amp1e will illustrate the use of the table. Station No. 2, 

:aio Puerco near Cabazon, has a 6-year record. The annual floods were plotted 

C.l a frequency chart and e. curve fitted by inspection. From. the preced1zls 
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table it was found that the !!lean annual flood value may be expected to lie be-

t\ieen flood values whose recurrence intervals are l.5 and 3.8 years. One enters 

the frequency curve, based on the observed 6-year record, at recurrence inter-

vale 1.5 and 3.8 years and derives values of 440 and 660 cfs-days. These 

figures define the probable range of the mean annual floods at Rio Puerco near 

Cabezon. The mean flood is not, therefore 1 plotted aaainet drainage e.rea as 

a po1ut1 but as a line extending from 440 to 660 cfs-days (see fig. 4). Such 

l'SllSe lines were :plotted on fisures 4 and 5 for all stations. It vas evident 

that two curves would average the observed data. 

Mean annual flood volumes recorded at gaging stations in western 

Hew Mexico and in San Siii:.On Creek, Arizonu, for areas of more than 10 square 

:.ilea, line up fairly well \·tllen plotted against drainase areas, as shown on 

figure 4. The solid line on :figure 4 is presented as an averaoe of the plotted 

floods, the longer-term records bei.n,g given greater weight. For the purpose of 

estimating mean annual flood volv~s from ungased areas, it may be assumed 

that figure 4 1a applicable to Areas 1, 2, 3, and 41 shown on the drainage map, 

Plate I. 

Figure 5 is a similar curve applicable to Area 51 which includes the 

Santa Cruz and San Pedro River basins and the mountainous area near the south-

east corner of Arizona at the headwaters of San Simon Creek and ~~1tewater 

Draw. Considerably greater flood vol-u.-aes may be expected from this area as 

compared with Areas l to 4 • 

Frequency analysis of floo~-peak discharges 

As was mentioned previously a frequency analysis of flood peak dis-

charges vas made usin8 the same methods as those employed in dealil:lg with annual 

consecutive 3-day volumes. The gaging station records used in the analysis are 

lO 
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listed in Table 1. The generalized flood frequency curve derived from these 

data appears as figure 7. It is applicable to the same region as the flood-

volume frequency curve with the exception of Area 41 this exception to be die

cussed later. Figures 8 and 9 show the relation between meM annual peak 

discharges and drainage areas 1 from ,.,hich mean annual peak diecbargee for un

gaged basins I!JilY be estimated. Figure 8 applies to Areas 1 1 2, and 3; and 

figure 9 applies to Area 5. 

An inspection of figures 4, 51 8, a::ld 9 reveals that, 1n e;eneral. 1 rel.cl-

tively low peak discharges are associated with lnw flood volumes 1n Areas 1, 2 1 

31 and 4; whereas high rates and large volwr.es occur 1n Area 5. Convectional 

storms apparently are characterized by higher intensities and higher total pre-

cipi ~tion in Area 5 as compared to the other parte of the region. 

Precipitation intensity data for the region are meagre, but the data 

that are available illustrate this trend. Leopold • s (1944) values for averaae 

summer max~um 24-hour precipitation clearly indicate greater severity of 

summer storms over the Santa Cruz, San Pedro, and Sulphur Sprirlgs basins as 

compared to the Middle Rio Grande and San Simon Creek. SoU C.:mservation Ser

vice studies {Dorrah, 1945) of precipitation intensities made by the regional 

office at Albuquerque also show southeast Arizona to be a center of greater 

convectional storms. It ~~ould be noted that San Simon Creek lies within this 

region of greater storms but has no recorded floods comparable to thc3e ob-

served on San Pedro and Santa Cruz Rivers. The San Simon basin topography may 

be such that storms tend to override the area. 

There are other flood anomalies which can best be discussed by further 

consideration of figures 4 1 51 81 and 9 relating mean floods to drain.aae areas. 

:Seginn 1.ng w1 th figure 4, it will be noted that the San Jose R1 ver Sta tiona No. 6 
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and 7 plot considerably belm·r the mee.n curve 1 indicating very low flood 

volumes for these stations. Flo\·r from the upper 215 square miles of the San 

Jose watershed is al.I:loat completely regulated by the Bluewater-Tolte Reser

voir (capacity . 461 000 acre-feet). This PAs been taken into account by reduc

ins the drainage area for Stations 6 and 7 by 215 square miles. Between 

Bluewater Reservoir and Station 6 there are 5 1100 acres irrigated by diversion 

from the river or by ground water withdrawals. Between Stations 6 and 7 there 

e.re three emall storeae reservoirs serving an irrigated area of 3 1500 acres. 

This irrigation activity reduces flood flows to sace extent although the 

principal reason for the low San Jose flood volumes is believed to be due to 

excessive channel losses. The San Jose River flo""rts through fissured lava bed.':! 

from a point considerably above Grants to Laguna. It is thouaht that losses 

through the permeable lavu in this reach are great enough to reduce flood 

volumes substantially. 

The probable range of values for mean annual tlood volumes at Station 

30 1 San Simon Creek near Rodeo, also extends consid~rably below the moan curve 

on f~re 4. The Rodeo records are of dubious quality. This station as well 

as Stations 32 1 35 1 34, 391 and 4o were operated by the University of Arbona 

from 1920 to 1925. All were operated as non-recordiDg stations, and it is not 

known how \{ell flood stages r::Jay have been observed. l<toreover, it may be said 

that it is nearly 1.!llpossible to obtain reliable volume data on flash floods 

without recording instruments. Returning again to the plotted flood data, it 

is seen that1 whereas the range line for Station 30 drops to a very low value on 

figure 4, the ranee lines for Stations 23 1 39, and 40 extend well above the 

mean curve on figure 5. Since all four stations are relatively near each 

other, it seems most unlikely that flood volumes would be very low at one eta-

tion and very high at the other three. Little weight should be given the 
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results obtained at these stations individually. 

Turning to the flood pe~~ graph, figure 8, it is evident that the San 

Joae River Stations 6 and 7 exhibit very lo~-r flood peak rates. This may be 

attributed to excessive channel losses ar~ irrigation diveroions which were dis

cussed previously 1n connection with fl ~..,d volume anomalies. It is not known 

why the SoU Conserv9.tion Service Station 13 near Santa Fe shows such a lov peak 

!lood rate. 

The high peak discharges observed at most o! the Mexican Springs 

stations, Nos. 18-26, as well as TiJeras Creek near Albuquerque, No. 151 end 

Soil Conservation Service Station 36 near Safford are probably related to topo

graphic features of their respective draine.3e basins. \·lith the exception of 

ll.exican SprinGs station 24, all these drainage basins possess steep prevail1DB 

slopes which favor higll peak discharc;es. Although !lood. volumes at these sta

tions are similar to the volumes obzerved at other stations 1n Areas l to 41 

the peak rates are co.~pe.reble to those observed in Area 5. The range lines 

are plotted on the Area 5 mean annual peak rate curve, figure 9, as dashed linea 

to demons tate this. 

Use of figure 8 in esti.mating the flood discharge for \olhitewater 

Draw near Douglas, Arizona, Station 41, has been !ound to give erroneous re

sults. However, in testing for homo.gene i ty, fieure 61 --.a.ble 4, 1 t was found 

that peak rates at Station 41 are not comparable to those observed elsewhere, 

hence the regional :frequency curve, figul~ 7, cannot be used 1n that vicinity. 

The :frequency curve defined by the Station 41 record indicates flood peaks of 

much lower maanitude than does the regional :frequency curve for recurrence 

intervals beyond 2 years. In this regard it is e1gn1i'1cant to note that the 

highest peak of record at Hhi tewater Draw near Douglas lies close to the 
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regional frequency curve while the next lower w •Jlual peak lies far below the 

regional curve. The No. l peak is almost three times as great as the No. 2 

peo.k. It may be that this represents one of those odd eam:pl~s uhose idio· 

eyncre.cy is due to chance alone and that with time this station's fiood el:-

perience will approach the r ecional norm. 

As a check on the upper end of the regional flood peak frequency 

curves, a p~lot of discharge against drainage area was made of the highest 
• 

floods of record tor the region (see Table 5 and 6, fig. 10). The 100-year 

flood peak curves are shown on this figure. It will be seen that the estimatei 

100-year floods lie among the higher floods of record. 

Use of the method in estioat1m flood volumes and neak discharges. 

To illustrate the use of the fore0 oin8 frequency data 1n est1mat1DG 

floods at an ungaged s1 te, the followin8 examples are presented: Suppose a 

50-year flood pea.~ and volume is required for a tr1butar,y of the Chico Arroyo 

in Area 1. Assume the drainage basin above the point of interest is 10 square 

uiles. If there are no exceptional bo.sin a"onormalities, the mean or middle 

curvee on figures 4 and 8 are entered at 10 square miles, anC. a mean annual 

flood volume a..ld peak floll rate are found to be respectively 24 cfs-days and 

,520 cfs. Figure .5 is then entered at the 50-year recurrence interval to obtain 

a ratio of 50-year to mean annual flood volume of ).72. The 50-year flood 

volume is then 24 cfs-days multiplied by .5.72, or 89 cfs-days. Similarly, 

fieure 7 is entered at the 50-year recurrence interval for a ratio of 50-year 

to mean annual peak of ) .65. The mean annual flood peak of ,520 cfs is mul t1-

plied by this ratio, ).65, to obtain 1,170 c:fe as the 50-year peak discharge. 

The accuracy of' flood frequencies co~puted in this manner are 

chiefly depe:odent on the accuracy of the estimated mean annual flood. Other 
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. _ characteristics, aside from area~ are lmo-vm to influence flood flows. 

'..:'hese will be studied 1n a correlution analyses planned tor tho future in an 

effort to increase the accuracy of flood est~tes tor unsased areas. 

u. s. Geol. Survey 
\·later Resources Division 
Denver, Colorado 
19.54 
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UNITED STATES 
D~ i-'ARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
{ 

Washington-----
File No. 

District -------

'r~bl~ .. .l .•. -:-.-:.S.:t~:t.1.9~.-~.1.t.l;l ... ~~-9.9.N. ... 9.f. .. ~~~~--f.~QQ~ .. Ll:Q~~- - -·· ······ ········· ·· ····· · ····-······ ···· ·· · ········· · · ··· 

Sta. 
No. 

I Drairfase Mean Uu1ual Flood 
PeriPd of ArE a -~-2-. 3 Q f2. ~ 

Gag ng St" '"ion 1' Rechrd eq. ~ilea VolUJ e Pe~ k Rate 
• .. ,. I"'· .. cfs d ~vs cfs 

1 Rio; ere~:.~~~~ ~ . ~3-~-- ~u -- i~c - · 556 -- · ·~~~~130 
2 Rio P, ere::=.{t Cabe~on v-'_11946-;~ 3.2: 556 1,600 
3 Chic~IA!:r9.Y9 nr_. __ ~ad~l~t~ / _,1944-"ii:t 1.3~ 1:>.100 _7,100 _ 

I 4 Rio J1.erco dt Rio ~uerco! ./ . 1 1913-~ 5 ,16< b ,700 lO ,800 

j 5 Rio .J> erco rl;- •. BeJ1ardo 1):.940-5~ 5.86< ~.900 8,700 

I 6 SM J ee Ri, er nr .j Grant 1 -5h. 87~ a , 122 260 

I 
1 -s-;;;;-J-;.;Ri ~;;t Porreo 1191~-~. 2,41•& 910 .,2;r0o 

! 1943-5~ 
8-10 ~-C-S_s_,_a_t_io_n_l 1_o_n-Mo~~( ~- 1· - - . . ·--

t---l-n_r_._A_ 1 buque, ~ue ~ --1---1---.J---1---·1---+--~--+--I 
8 'ti-l , · 1939-">2 ( .12'5 0.1 8 47 

9 W-2 I -- - - .1939-5F~' - .• o63 o. &7 

10 -~..:3__ ·- - 1940-5 .242 0.' 6 
11 Rio s 1ado ~~. San Acaci / 1948-5k 1 38 825 

21_ 

18 

5 500 

1---- 1----1---- 1---

..Jk_ Mimbr o Riv.Jr nr. rimbret ' )1922-2r~ -~1~8--l-~ --l--~2~6"""-"> 800 

I 1929-5D __ I---~--~--I---+-----l 
17 Mimbr s Rive !r ~faywoo4:-_.-l~ ,.....:1::.:9::.,;3,_(1_- --=.4.:::..8"'!J---J-...::6::.::8;.;:;.0-+---J-=-14L:0::.::0;.;:;.0_1 

--t----1-- _ _ _ , ___ _!_ ---~~~__;-1=0-i---1---1----1---1----1 
18-26 SCS s at1on lat Navi!-Jo l 1 i 

·--~J••t ltation l L.-~--1--·-l----+---1 
18 Pe.re . p Wa_lb ___ _ _ __ ·- - ~RJ9.4_~_j; _.95_ 1_...::!4t...:.(~--+-..lo~nl.loo!l0~ 1 

_ 19 Mexic•~ S'Drj~e tl.937-4P 3::: .l___ __ .-82_ ~---I~"Y-~ooo~ 
20 Catrol Wash b.937 -4 ) • 194: 2~ . Q 72 -1---- b -+0_00 _ 

21 :w"igue tedo We Ish tl9':l7- i ~ 194: 7::: 0 1 ~o P .2'50 

22 Norcrces Was~ P-937-3~, 194. "'.96 5. 170 

23 Black Creek 1937-~& 194-P 1 41 18-l ~90 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
{ 

WuhlD&tou --
1"11e No. 

Dl.ririot -

~_!L_])_!e .!.~ ____ (g~~-~~~~J .. .<.?J ··- -·······--······-··-····-··------·····-········ ·······················-·····-·······-·---···-· 
Drai1 f-8e Mean ~ual ll_1ood 

Sta. Peri Pet ot An • ~ 2. ~ P:e 2:~· o1~ ~t..e.. te llo. Gag Dg ste ~1oa. Ree prd eq. ~ !!lee ~· clA 
~Y8 

2~ lloree ~turt Wash 

~ 
1938-~ ~ (.29 o. 1 . 28 . . 

25 Lover Crevae ee 1938-4 P, 1~ 1 .3 20 800 

26 Chuee Waeh 1940-~ g_ ~-67 16 820 

27 Puerc4 Ri"'eJ ar. 0 ~~ 1940-4~ '~ 620 2.550 
J, laiZOIIA 

28 Puel'C4 RinJ ar. A e:mama ~940-~9 2~ ~._100 113 ~00 

29 MoeDk4 ~pi V&l lh mr. ~ba 1921-'D 2.27C ~......3.40 ~ 000 
30 Saa s faoD .. CJ . ar. ~odeo 1920-2~ ~ 170 c 
31 SaD s !moa CJ • :ar. ~ Sil oa. 0..920-2 '· eo-:~ _7_40 13 150 

1931-3 ~ .. 

11935-~D 

32 SUl s ~JLCJ . ar. ~o1omo 11931-3 ~ .. 2.28C 66o tL 000 
ll935-5D 

33 E. !'w ke7 Fe ~k u. Para4 ee ll920-2t) ~ .2 92 c 
34 Cant rz"· :ar. Parad ee ll920-2b .35 550 c 

35-38 scs. ~tiODt JlJ'. s ~tord 

~. W-1 0.939-5 c .81 4.~ ...90. 
36 W-2 il.940-5 --- ·· - l .07 6.• -~10 

_lL_ W-4 !1-232:2! _l 19 3.1 _ll' ··-- -- ·---
38 W-5 L93.2_-2 1ll 3~ ..103. 

39~- v. 'l'w: ke.l_ Fo rk :ar. LiRht 11.920-2 19 0 680 ...c.. 
40 White\ ater D tav nr Rucke! l1 tl-920-2 ~0 0 610 ..c. 
~1 Wh1te11 ater D rav :ar Doug] ~e .915. l918 1.02.3 250 IL570 

-931-3 • 
935-5< 

~2 SaD Pe ~Ri er at Chsrle ~ton 913-1 ., 1.220 j :..._2_5_0 ~000 

·1915-3 ~. 
~935-5P 

43 Araft p& Cr. Dr. "' ldmaD !l-919-2 ., _540 ..... 8_20 ~.3_00 

~931-4 

44 Sulta Cruz R ar. osa1ee 11.914-1 '• 542 .• 19Q ~ 1r;() 

1931- pO 
o • •o iaataaltauoua flood peak data aTa1~b_1_e __ _ 
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UNITED STATES 

DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

{ 
Wuhlngton ----

File No. 
District 

'r~P..!~t. *··--.. __ {g~~~~~~-t . _( .3 _) . . .. ....................... ------·-······-········ ···- ------.... ---------------·-··--················-----------
1 1 DraiJ:~e Mee.n J~u.&1 jF1ood 

Sta. ' 1 Per1Pd of Are~ ~oi~~ p~~~~·~te 
No. Gag Ins Sta~ion I 1 Reeprd sq. a~lee c:fs dllYS cfe 

45 Sonoi a Cr. lm'· Pa~bogonj 1930-3~, 21< 530 3,500 -- -- --- - -- -- . ·- - -- ·. --· --- -- - · 
1935-50 --- - -

46 Ril1i o Cr. jnr. Wr ghte wn 1940-4t) 22J 650 2,300 

47 Rill! v Cc. lnr· Tubaon ~--- 1914-5b 9H ,550 6,300 
48 Sabin Cr. 11r. Tue~~~-J"--Ii932-5b 3~ 405 i~ 
49 TuceOJ ArroJ ~ at -~eeon 1944-50 2J .5 132 1,200 

_..29__ _Queen Cr. 11r. Supp_1;ior 1916-117, 14 570 ~ 1 950 

-~-~~ e Wae~ --~o~~---~~-- 3C b J~ 
Note: Per od o:f record indie tee ~ riods "'or vh eh rec orde vbre pre eeseec 

we this report vas p eparec . 

--- . ··- - --- ---+---+---+---+--+----+--+----
--+----1· ---~--1---- ___ , ---1---~--+---t----t---l--

1-·--lf---

------ ----~---1---~-~---~-~--~---~--~---~--· 

--~------ 1- ---t---t---t---1----1--+--·· 

. - · -- - - - - --4--

---1--
1----t----f--- · ·-- ---~-- --+---1---1----1---1---lf----1 

---~--+---r--1---~----l---1---~---1----~---l---+----l 

--+---l--4---- ---1---1--1 

- ·-- · -- --- ---4-----l---~--1----lf---4---

---+---.... -- _ _ _ .., __ --t----1---.... ---i---~--- - -- ---+---
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL. SURVEY 
{ 

W aahington ······-File :\o. 
Dlstriot ----

Period: 1930-50 
'J.:~~l:~ .. g_._::::~~~:~ __ frtr .. ~~~a~.C?--~J-~z~- --~~~~- -~Y!~.£9.~~-~9-~~~~-.3::~~--!g!!_._ ___ (~f.!L!:!~~J. ... 

--

Sta. 
Dra~~e ~~~~~ J.O.-yea1 Q2.33 R.I !Effect ve 
Ar~a ~~~l Flood QlO x for ~ogth of 

No. ~raging StF.S.tiot;l sq. ~ilea IJl2. ~~ QlO Q2.33 2.39 Col. 7 !Record 
(1) __ ( :~_ 1 __ 1

1 

~i!_ _ __ l (4J _ (5~ . (oJ 1. l7J l~J ! _ (9) 

NEW _IJ~ICO i- I 
T4~P,e~t.J!!q_~l 5,16~---l-6 .... --3.2!- 0 -~ 1.83 ~200 _3_0 19 

. 8 Mon~~.Q~-- t, _ W-11 ___ : ___ .12 0.73 1.44 1.97 !.JL 20 16 

/ 14 Galisteo Cr. at Dokingo I 64d 1,050 2,llJ 2.01 2_.._2_10 18 14 

,....16 Mb!.br~e R. I~. Mirnh_r~U; 1 

270 84C __hl! __ 
1 

64.2_ 6 21 

...-17 - ~_!mbr4 ~ R. rfJ:_ ._!a~~~ 835 2,38C 2.85 .I ~__._000 7 o n 21 

··--· _ AR ZONA r -;~--t-·-- __ _ 

_ 28 Puerc4 _ B.~. Adam __ a_ , 2,76~ __ __ 5_.~.~oo ! 13.50C 2.33 3.800 11 _ _j,Q__ 

29 Moen'k~ Ei Waf.h Il.!'. -~~pa. 2 27d l2 230 5 1~ 2.2_9_ _5_.310 11 21 

32 Son sr ~~· nr. ~olomo 2,28< 1, 700 3.80S 2.2~ I ~~o60 12 20 
38 Saf fo W- __ _ ,_ __ _ .1_3_ _l. ~ __§ _._2 ___ l. 80 8 ·-=-24.:...f---'..ll.uL..---t---=1=6-

~- ~~1te ter !zoaw nrt __ _ . 1,02 1,230 2,27C 1.85 2,940 26 20 
Do"'( las 

-----· ----- -· ------t---t---t--1---1---t--
42 San P1 dro B. nr. C arlee 1,22C 4,560 8 48C 1.86 0,900 19 20 

ton 

16 

21 

8 20 

Note ThiE table 1nclu ea al stations w1 b 10 'e~..or more l o~ .A -w1.th 
the except•on th t whel e two or mor~ stat ons were c1o e by, on!¥ of1e 

--+-~...-t1' ..... ·-the---sro~p--has b~ ntered· - - - ---- ---+--i---1 

1---t---:-- --f----1---t---1--- 1--- 1-- - ·- ----+---t---
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GEOLOGICAL SURVEY { 
Wuhingt<>n -----

Pile N., . 
D!Btrict -------

--f---- ·· -=1- --· ·-== -~--+:--·----t. =--- t ==~~.~- ~--=---~-· 
-· ~ ·-···--· - - · -j-

--4--1-l--· ·-+--t-l= -t--t----t-t---
------------------------------------------------------------------------------------------··· 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
{ 

Waahi • ' on·-···--
File No. -

Distric t ·- ·-·· 

Table 4.--Test for homogeneity, annual peak rates, period 1931-50 -----·----······ .. ..... .. ............ ----- ... -- . ............ ................. ----.. ... .... -- .. .. .. .. ...... -----····-····---------------- .... -.. .. -- ... .. .. ........... .. . .. .. .. ...................... ______ . ____ ., ___ ··---·--···---
I I I Dr. 

~flRJ. lD-ye~ Q2.33 R.I Effect 

ng,St~ion 
Flood Sta. ~~~~~ QlO Q10 X for tenetll 

}'i_o,. ~ I I Area cfs "Q2.13 2.29 Co1.7 Record I c.f.s 
\ ... , ~ ~ncb \~, 1 \ ., \:;>} \OJ \{} - ~~~ . I l9J 

.. - - -- I ---- - - -- - - -- ' ·-- .. ... .. ·- · 

4 Rio P ~erco ~ ~ Rio ~Uerco _____ - ~ ,160 ~OJ.800~2,800 2.11 24_L700 11 18.5 
8 SCS IS !;ation W-1 lll1:..~buq _erque_IO.l25 53 151 2.85 121 7" 16 

14 Ga.lis ~~~-£r at nob~~ 1 ·-- -1 640 4,950 9,400 1.90 ... 1,300 21 . _14.5 
16 Mimbr ,. R. J. Mimi•• i I 183 800 1.870 2.34 1 830 10 20 

1.93 9.530 n_ Mimbr ~s R. _!~. Fa ood L 485 I 4 , 160 8. 040 19 -~-
-~ !ZONA -- - -- -· .. ---

28 Puerc ) R. ru • Adm~: fs,na 2,760 !1.4.500 3>.500 2.10 63~200 13 ...!L 
29 Moenk ~pi Wa h nr. ~ba 2,490 .h~Q9 ~ 2.07 2_L400 15 20 -- - · ·--
32 S8ll S lmon Cl • nr. ~o1omo::t 2,280 I 7,000 12,700 1.82 6,000 26 20 

~8 scs 8 ~tion ~ • Saff )rd. 1.13_ 126 340 2.70 289 7 16 
42 San p ~dro R at Ch arlest n 480 9..L20~ ?J,200 2._3_0 21~100 11 20 

43 Arava paCr nr.] ~1d.man 540 5.760 9,600 1.67 .3.200 46 15.5 
44 Santa Cl"\lz .l . nr. Nogale 542 4..L6~o 9J_l.50 1.97 0,600 19 20 ---- - - -

~.op:on1~--45 Sonoi ~Cr. nr. Pc! 210 3.500 9.960 2.84 8 020 8 20 
46 Rill1 ~o Cr. nr. Tu ~son 221 5..r.850 l2_J_OO 2.17_ ~3.400 12 20 --
48 Sabin Cr. I ~· Tue ~~ 35.0 960 2_L800 2._2_2 2..L200 6 19 ·---
49 Tueeo ~~- o nr. lrucson g_~ -- -,- 1,370 4.000 2.92 _3 140 6 1'5.'5 

-- - · I - ·-·- -- ·-- . --· 
I I 16, 36.61 

[ Me8ll ratio 2.29 
-· ----- ·-------

·--
41 White ,.,ter J ~~v nr !... Doug, -~ 1,023 2.460 ":1.5~0 ..lulU_ 5,510 200~ lQ.") 

-- · ·-~--

17 I 38.04 

.-J~~ 
2.24 

t-- - - . -
2.24 2,46C - "' c:; llo -·- - . ---- ·-- - ·--· _-: _ _ . _) . 

Note: Whit~ water Draw i ' not l 

~F~~~ 
~'Q9'!.t! stat_i -~ - --

---- -
-- -

I 

ve 
or 
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UNITED STATES 

DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY { 

Wuhington ___ _ 
Pile No. 

Dt.trict - ---

Table 5---Stat1on 7ear frequenc7 tabulation--annual max~ peak ratee ---- -·-·-····-···-···· ......... .. -- ---·--------.-.- .-- .. -............. ---. -------···------------·--··---········---- --------·----·--··-······---·-··-------··------------

I Year~ Max. rii~J Q Max. Becur. 
Sta. of Flood Int. 
No. Gas ng St2tion I Bee on cfs Dai e ~f~3 Q2.33 (,7eareD 

- ~ MEXIdp 
-··~-

- - -- ~---- ·--· · 

4 lUo P ~erco tRio ~ 18 128,000 Aug.2 .• 1935 11.0.800 2.59 24 
8 scs 8 a. W- nr. _puque · que 14 155 Sept.~ ,1947 47 3.30 39 

13 scs 8 ""-· w-. nr. , ta F ~ 10 123 Aug. I ,1944 13 9.50 156 

14 Galis eo Cr a~ -nJn1ns~- 10 ~0.500 Aug. .• 1949 5.500 1.91 20 

16 Mimbr e B. J lr. M11l: ~res 20 2,230 Aug.1C ,1944 800 2.79 28 

J.RIZONA 

28 Puerc > B. m -~~ 
10 [3o,ooo Aug.~ ,1946 ~3,400 2.24 21 

29 Moenk >P1 Wa.~ h nr. u.ba 26 ~5,100 Aug. 1 ,1929 6,000 2.,2 22 

32 Sans lmoilCl • nr. o1omo ll 20 ~7,500 Aug. c ,1931 7,000 3-93 52 

38 scs • ~. W-' nr. ~ b.rrord 14 428 AWt.lJ .• 1952 103 4.15 78 
42 S!Ul p >dro 1l nr. C har1es on 35 9a.ooo -~ept.~ 8,1926 9,000 10.90 313 

_~!)_ Araw. Lpa Cr nr. F e_ldml"!! 14 ~o.ooo Aug. ~ .1919 7.300 2.74 26 

44 S!Ulta ~z • nr. ~osa1e 21 11.2.0()0 A!!S·J .• 1935 4.150 2.89 31 

45 Sonoi ~Cr. nr. Pe tagoni 23 tJ..4,ooo Sept. 0,1946 3.500 ~.oo 63 

47 Rilli 0 Cr. nr. Tu ceon 38 28,000 Dec.2~ IJ1914 6,300 4.44 1o4 
1---

48 Sabin ~ Cr. J ~- Tuc son 20 3,200 Mar. 1.1938 1,040 3.08 35 
49 Tucso ~ Arr~.: o nr. ~uceon 13 4,100 Jul.,72~ IJ1948 1J200 3.42 45 

-- - · ·-- - - · - - - -- - - - -- - - - ·· 
TOTAL 312 

f-·-- -

-- I I 

-- --- -- -
--- ----

----------------------- ·---------------------------·---------------
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

Puercc R. nr Adam~~a 

Moenkctp1 Was~ nr. ~ . uba 

San S~jmon Cr. nr. $an Sill on 

2.1__6~ 

· Waah.lugton -- -- --
File No. l' 

District ---------

a 
151_100 a 

51_ 20 a 

·----------------- -----------------------------------------------------------



-
~ 

i 
I 

.__ -
UNITED STATES 

DE :- .. ~TMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 

{ 
Waahington --··--

Filo No. 
District - - ----

Table 6.--(Cont1nued) (2) ·-··------------- .. ... .. . -- ..... -.- ....... ---------.---------- --------- ...... . ... ... .... --....... ---·--·····--------··------...... ......... -------·---------· ···-·-··-···----....... ..... ... ... ..... ........... ...... .......... ... ... 

Sta. 
No. 

34 Cave r. nr Par ae 9 3, 60 a 
__..;:;.-+--- - --- - --- ---· 

___,1.c..__5+=Sa=f...::.f..::.o1 :-0._ W-1 0.81 36 b 

36 Saffo~ W-2 I 1.07 ~ ~-
......;3:::...;;__1_~--"'--Sa:.:.:::.f;::__:f~~d-w-4 -·- I --- -- 1.19 89 

_,3o<..,:;8---l-=Sa=f=-=f:....:.o_ 1~_ W-5 __ ----- ~---1·----t---1~--t-1_.1.....::3"--l----t-2-8 _ _ 

i .3L W'uit_~ ter ~aw nr. _p.-=o..=loool.:ug:l4-=s--lf---l---l-..:;l.z..;..o::..::>t:1~3~- 1 _.::..,9..._,.·<r5_0 _ _ 1 

- ~g_ _san P dro R at Cha.r_:l_es_t_l-wn--l---t---lf-..:.;_l1L4...:.~~ 1-o __ ~ oo 
43 Arava pa Cr nr. ·kldman I 5l o 1-0_0 _ 1--1- -1 - _..:;__, __ _ 
44 Santa Cruz F • nr. ogale 5~ 2 00 

b 

b 

b 

a 

a 

a 

a 

45 Sonoi ~ Cr. !nr. P~~~.!:::_o_ni_f----1---+---1---2-i-0--4--l-4~,+<0_0_-+-.;.;.a_ 
46 R1ll1l5> Cr. ~· w1~htst( wn- - +----+---1 _ _ 2_~~ 1l ___ t-------'9-L·,+<o_o_-+_a_ 

47 Rillilo Cr. lnr. TYfson ---l---t---I---"""'9-=F-J6_-ll-,:;28=-,_.,(.t-=0-=-0--+---=a~ 
48 Sabin~ Cr. ~~. Tucb=on=----1--- - ---+---.---"'1~""'5.:...::..0 _., _ _.3.u•q..:..oo:::..._~--=a:.__ 
~ ~o~ Arro~o at ;rtcson I ~1.5 4,. 00 a 

----+----+----+---~----~--~----~----~--~ 
_L2__ _ 9!-!._ee~ Cr. _.!!:!:. Supe1~"_1_o_r_t-----t---~---f----l_L~1~3 _ _ 1 __ 1=-3.._,<:t-O-O __ I-_..;a~ 1 
~ _!Jogal~ ~ Wast at No ~ales _ 0.0 4,100 a 

__ . __ _ _ _ __ -~ _!:iEXIC< _____ - - -t--- -l----+- --·t-----1---+----

_2£__ ~t>~ _c 1ato~~: 11 _Ar~~~-IlF-· ~ j __ _ 
'51 UnnaJd waal1 Eatanb ia va ley 

1.5 _ _bj 60 c 
,'3. 0 3 .~ 60 c 

~ 4,E ~0 c 

l? 1 llO c 

rr o 4 .E 00 c 

~.1 ~1,< 00 lc b.8 1 ~ 80 

I 212 3 ,, 00 a __ ] 3~ 2,~ :JO a 

5.0 - -~ 5.0 d 

- 5 25 14 .( 00 ---.JL 
2<i 7 18, 00 d 

64 Bis Sl rings ~ash ni-. Saf1 ord 36.2 5/ 00 e 

' • 
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UN I TED ST A T.t:S 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
r Waahington -----

File No. 
l District -----·-

.±.~1'-~~ .. §.!.:-.:-.l9.9.~~~~~~~·J. .. 01 ... ······-·················-·------·-··-----····· ............ . ·····-·-·-·····---------------·····------···· 

Sta. ll ! I Dr~~e Discl: arge So:c 

No. Gag TlB Station \ aq~~1es c.fs ~ecord 
_6..2..._1}1111Jg~;taeb ~J. Sa:f~ord __ __! _ _______ ~._4_ 3, 00 I e 

_.§§___ Fi vo- d; cloc_k ,~ 0 sar~rd ~ I -- - -- __ }r5-._6_ 2 ' ( 20 ,. --e --

67 Packe, Wash~ _ford i I___ l---=lf-~..:...•o __ l-_.::..2~,o.....;.o __ ~e8 I 
68 Shel~9n Wt.shl-~ -s$.fford 1 I g. 9 1, 20 
69 Blacldfi~ld~eh·~l S~fdrd-- . rT.l 586 

70 _Picocl: o Was~_ nr. Y ~ 411.. 5 
71 UrU18JilEd was~ Hulai ~1 Res ~-3 1,"'00 f 

I.J.2 ~~g nd.Y c~ nr. elltor 27D : -49 ....... ~(00-- - - _-

_ll_ Gila] .:~ nkle~m___ ___ __ 3_9r-D __ 
1
_ -=5-"-'5,._,c

11
_oo _ _ 

1 
_ ____;;..f_ 

74 Pinal Cr. at Globe 27 11,~ 00 f 

37 ,coo f 

75 Chase l~r. 2 D 12, ~ 40 :f 

76 Peter~ on Cr. nr. 51 fford 2 5. 7 4, ~ 00 f 
----r-~~--~+----+~~ 

_...II.__ ~Ed Was~ nr. :!~ 35.3 5JCOO f 

_ _ . ·- NEW MEXIC_C ·---t---t---t---t--+---1----1!--
79 Embudc A:rroy"J at A buquexque lB 3 ~ '50 f 

2 .. 10 f 
· - · -

80 Rio He ndo ~. A:rro o Hon o 7B 
l~ 

---1---+-~ 
1,:: 40 f 

2,~ 10 f -to f 

5 ~- f 

33 -- ··- · - -- - - - --- ---4---+---::;r---t-....;;.._,j~; 

83 Rio d Ar~~B nr. urley 
84- lcam~r n Cr~ b.r: Hu:rl~y - ·- -

85 1.~ 20 f Unname~ arroro nr. Santa Fe ----t---l---~3-=2:.........._f-___;=.L#r-=---+--='--
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