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\)01 urne in drive A has no label /fRS' #/
Directory of A: \

4-1 12 482 10'-13-87 11 : lOa
4-1 02 21534 10-13-87 11 : 12a
8-1 16 518 10-16-87 12:29p
8-1 Db 200b7 10-18-87 12:31p
11-1 14 458 10-14-87 12:25p
11-1 04 21213 10-14-87 12:26p
15-1 12 480 10-14-87 2:41p
15-1 02 20943 10-14-87 2:43p
103-1 Il 454 10-12-87 2:580
103-1 01 20138 10-12-87 2:59p• 103-2 II 420 10-12-87 9:24p
103-2 01 22202 10-12-87 9:26p
4-2 r'" 399 H,)-23-87 1: 15pc:

4-2 02 20719 10-23-87 1: 17p
11-2 13 385 10-23-87 7:44p
11-2 03 18548 10-23-87 7:45p
8-2 I1 422 10-23-87 2:30p
8-2 01 18355 10-23-87 3:20p
111-1 II 449 10-23-87 8:46p
111-1 01 19995 10-23-87 8:47p
111-2 Il 381 10-23-87 9:22p
111-2 01 20546 10-23-87 9:24p
111-3 Il 353 10-23-87 9:48p
111-3 01 19977 10-23-87 9:50p

24 Ft Le t s ) 99328 bytes free

4--/ .1"1

4-1 fJ/
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Table 4.- Continued

Station
Storm
Date

Ral nfall
Max

Depth Intensity Duration
Inches In/hr hr-mln

Runoff
Peak

Discharge Depth
cts Inches

(1) (2) (3) (4) (5)

dC~S
Walnut Gulch Experimental Watershed, Arizona

63.001 7?; f{tJd 13 Aug 69 .54 /';< 3.7

63.002 ~JJ()() ~d~f,f 13 Sep 75 1.14" Y 2.4

63.004 F6 0 r: ('1i111' (17 Aug 61 1.96 4.05
"JIt'7,(;I;'''''). _ 10 Aug 71/1.45/ 3.4

63.006 J.3~!:f)O 25-26 July 62 2.03:>< 3.07
4 Sep 62 1.61 >< 4.2

63.008 .3/ ~3° 24 Jul 72 .80 ,/ 9.0
6 Sep 76- •67/ 3.3

63.011 1.J O~~ 22 Jul /64';" 2.06 oIL,. 12.4
1 Aug 74 2.0 v 5.2

- 13 Sep 75 - •93 .I 5.0

5)q)~ 31 Aug 68 1.16 v03.015 4.2
13 Sep 75 •64.1 2.2
6 Sep 76- •68 vi 7.2

63.103
9,3 24 Sep 67 .44 / 2.2

10 Aug 71/ .18'/ 5.2
8 Sep 70/ .23.1 3.7

27 J uI 73 1.57 .I 4.8
28 Jul 74 .77'; 4.5

63.111 If3 11 Sep64-1.96 4.4
24 Sep 64 .58 4.5

(6) (7)

1,422.

299.

355.
401-

1,771 •
1,078 •

191 •
588. "

4,422. _.
138•
698.

1,081 •
118•
550.

5.0
18.9
16.8
16.8
5.6

291-
128•

•
15
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GEORGE V. SABOL Ph.D., P.E.

1351 EAST 141st AVENUE

BRIGHTON, COLORADO 80601

(303) 457-0989

4 September 1987

Mr. Gary Frasier
USDA, ARS, Southwest Watershed Research Center
442 East 7th Ave.
Tucson, Arizona 85705

Dear Mr. Frasier:

Thank you for your assistance when I visited the research center on 3
September 1987. I'm sure that I wi I I be able to make good use of the
water harvesting Information that you provided.

Dr. Osborn provided good advice on the use of the ralnfal I-runoff data
from the watershed, and other related matters regarding my project for the
Flood Control District of Maricopa County. In this matter I have the
fol lowing requests:

1. Please provide copies of the best available topographic maps for
Walnut Gulch watersheds 1, 2, 4, 6, 8, 11, 15, 103, and 111.

2. I would like to obtain a copy of the SCS sol I survey for the
Walnut Gulch watershed. Who should I contact If you do not have
one that Is available for me?

3. I would like to obtain an IBM-PC/Compatible copy of the WALRUS
Program and supporting user documentation. I have Immediate use
for this program for my ongoing project for the Flood Control
District of Maricopa County, and would have use for It In support
of an Arizona Department of Transportation study and for the
upcoming Sinai Project.

I wll I have need for the watershed maps within the next few weeks.
have them sent to me when they are available. Thank you In advance
your assistance with these request. I will keep you Informed of my
progress with the Sinal Project.

Please
for

•

Sincerely yours,

_...~~~
George V. Sabol

GVS/jr
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/
eW) United States

Department of
Agriculture

September 24, 1987

Agricultural
Research
Service

Beltsville Area
Beltsville Agricultural
Research Center

Beltsville, Maryland
20705

I IJ
Ree ~.

George V. Sabol
1351 East 141st Avenue
Brighton, CO 80601

Dear Mr. Sabol:

Enclosed is a diskette containing rainfall/runoff data for the storm events
which you requested. As we discussed on the phone, I do not have any data for
the large watersheds at Tucson, Arizona prior to 1968 so the storms that are
included are:

Station Storm Date /I of Raingages

63.001 13 Aug 69 90
63.002 13 Sep 75 69
63.004 10 Aug 71- 4
63.008 24 Ju1 72 17

6 Sep 76
63.011 1 Aug 74 10

13 Sep 75
63.015 31 Aug 68 15

13 Sep 75
6 Sep 76

63.103 24 Sep 67 1
8 Sep 70

10 Aug 71
27 Ju1 73
28 Ju1 74

The data are stored by watershed, one each for rainfall and runoff. There
were two gages on watershed W-l that had no rainfall for the August 1969
storm. They are gages 28 and 72. All other gages on the watersheds are
represented for each storm.

Also included separately are detailed descriptions of the formats of the
rainfall and runoff data. Please call me if you have any questions about the
data.

Sincerely,

()I«d{~~?_-/j
JANE L. THURMAN
Water Data Center
Hydrology Lab

Enclosures



o ,'~ 3 :.; :; 5 (
1.••.... . 0 •••••••• • J .....••••0 0 .•....... 0 .•... G••• O
2:;00 j occuo: 5 c::; 300 o.0000 0 •00 233.04 a In1
2500100:]00:; 5 63 2:,l1() 0.00:;:7 0.12 238.12 S LU2
250010COOJ4 u 63 150G O.005~ 0.08 238.20 S 473

. 250010000Y; 10:3 SCI] O.OOOJ 0.00 238.20 0 ·474
25001000004 10 63 240U 0.0006 0.01 238.21 S 475

Data
colurr.n

2-3

4-6

7-12

13-21

22-26

27-34

35-40

Pl'ccipitation
d~ta field description

Carriage cont~ol character.

Unique identification number for each location.

Numeric identification for each station (unique for
location) •

Unique rain gage identification (alphanumeric).

Date of occurrence (month, day, year).

Time of day that activity occurred (24-hour clock).

Precipitation intensity, in inches per hour, that
occurred in time interval starting with pre
vious time and ending with time recorded.

Amount of precipitation in inches that occurred in
time interval defined for intensity.

FORTRAN
format

11

12

13

A6

313

15

F8.4

F6.2

41-47 Precipitation accumulation in inches that F7.2
occurred during year through recorded time.

48 Blank. 1X

49 Precipitation typ~ codes: a or blank = rainfall, A1
S = snow, N = rain and snow, L = sleet, H = hail,
H = mixed, T = trace of precipitation, E = estimated
value.

50 Blank. 1X

51 Precipitation codes: 0 or blank = normal reading, 11
1 = total value for a series of days proportior.ed
equally among the days.

52-56 Sequen t LaL number. Recor-da are number-ed sequen- 15
ti~lly through each year of data.

S7-60 BI5.n~: co Lumns . Recor-d length = GO.

Exhibit 1.--StandarJ p~ecipitation data for~et.

4X



r
!'

/ a c, :3 4 r: C U '(:J

1•••••••• 0 ••. , ••••• 0 ••••••••. 0 ••••.•••• 0 •••.••••. 0 .•••••••• 0 •••• 0 ••• 0
25001 10 1[; 41 2127 0.00 .000 0.0000 0.0000 0.0000 121
25001 10 18 111 2200 0.00 1III .791 0.00:51 0.0014 o.001 11 1')':c.c;

2:='001 10 18 1; 1 2210 0.00 182.012 0.00·'10 0.0000 0.0022 1'.. ')
<"J

25001 10 10 Iq 223.:: l).OO 201.233 0.001:; 0.0010 0.00~:2 121j

25001 ~G 18 i; 1 22S0 0.00 17e.!jSl 0.00::;3 G. OOOi~ 0.00:;0 125

vat?.
coluiiln.

::'-3

}~-i..i

7-15

16-20

21-26

27-36

37-.i; 3

44-50

51·-58

59

Go

J;UlIofi
data l'ielC; dUSCi'i;-IL.ioll

.'Ulnel~ic Ldcn t i r'a ca t Lon toi- each s ta t Ior: (un.ique
for lcca t ion) •

Date of occurrence (month, day, year).

Tim8 of day that activity occurred (24-hour clock).

Flow depth in feet, if available.

Runoff ~ate in cubic feet pep 3eeolld.

Runoff ~atc in inctc~ per hour.

Runc f'f amount in inches that occur-r-ed in tiu.e
intel~va:stal'tjn~ wi.t.h prevLous time and
e~ding :{i~~ time l'ecordcd.

l't:noft r.ccumuIa t Lon in Lnches t.ha t occur-r-ed curing
year t:-.: 'ctl[;h .xcor-doc time.

~stimata cod~: ~ = estimate, blank = nonestirnated.

FOif.l.'!\lI,;
[01'{;;(1 t

12

313

F
r ,.,
0 • .::.

£0'10.3

F'{ .4

F7.4

F8.4

IX

1\1

(1 Rate type code:
instar.t3ncous, 1
inter-vel.

o 0:' bl ank :; rates in r-ecor-d are
= rates are averages for tillie

11

67-70

Scqucut La I nun.ber, l\eeocJs ar C r,ufi,oeL'cJ sequent La.l Ly
tL~~ou£:'; each :l'22.(, of data.

Bl~:lk cc Iumns . Reeo:-'(1 lengt:l - '{o.

1:>

I. "':.~

"'t,: ...



GEORGE V. SABOL Ph.D., P.E.
1351 EAST 14lat AVENUE

BRIGHTON, COWRADO 80601
(303) 457-0989

30 August 1987

Ms. Jane Thurman
USDA, ARS, Hydrology Lab
Water Data Center
Rm. 139 Bldg. 007 BARC-West
Beltsvl I Ie, MD 20705

Dear Ms. Thurman:

I am performing a unlt-hydrograph study for the Flood Control District of
Maricopa County Phoenix, Arizona. I plan to use some of the rainfall
runoff data for the Walnut Gulch Experimental Watershed and I am
requesting your assistance In obtaining that data. I understand that I
can obtain storm event data on a floppy disk.

I wi II need runoff data and all pertinent ralngage data for the following
stations and storm event dates:

Station Storm Date

63.001
63.002
63.004

63.006

63.008

63.011

63.015

63.103

63.111

13 Aug 69
13 Sep 75
17 Aug 61/
10 Aug 71

25-26 July 62/'
4 Sep 62/

24 Jul 72
6 Sep 76

22 Jul 64-
1 Aug 74

13 Sep 75
31 Aug 68
13 Sep 75
6 Sep 76

24 Sep 67
10 Aug 71
8 Sep 70

27 Jul 73
28 Jul 74
11 Sep 64./
24 Sep 64 ""

Please call me if you have any questions concerning this data request.

Sincerely yours,

,e ~~
George V. Sabol

Copy: Mr. Tim Sutko, Flood Control District of
Maricopa County
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Hydrologic Data for
Experimen tal Agricultural Watersheds
in the United States, 1976

This is the 20th publication in the series on hydrological data
by the U.S. Department of Agriculture. The first three
volumes are described in the following section and the others
are summarized in table 1. Since the decimal paging system
used (see explanation on preceding page) is consistent with
that at the bottom of pages in the other 19 publications,
previously published records and general descriptions
associated with each study can be readily found.

This publication contains selected hydrologic data from 93
watersheds for 1976. It includes data on monthly
precipitation and runoff for all the watersheds; annual
maximum discharge and maximum volumes of runoff for
intervals of 1, 2, 6, and 12 hours and 1, 2, and 8 days for 90
watersheds; daily precipitation for 92 watersheds; mean daily
discharge for 93 watersheds; applicable 'daily maximum and
minimum air temperatures for 81 watersheds; and detailed
information on 1 or more selected typical storm events for 79
watersheds.

Information on selected storm events includes (1) tabular data
for antecedent rainfall and runoff, (2) data on rainfall
intensity and runoff for the event and on accumulated depth
of rainfall and runoff, (3) description of watershed conditions
at the time of the selected events, and (4) plottings of runoff
hydrographs and rainfall histograms.

Newly established watersheds include descriptions of
watershed physical characteristics, instrumentation, land
management, graphs, maps and recommended area of
application of the results.

The first 11 publications in this series resulted from the
cooperative efforts of several watershed research projects of
the Agricultural Research Service and the editing staff in
Beltsville, Md. Hydrologic data were summarized, arranged
according to standardized formats, recorded on preprinted
data sheets, and submitted to the editing office for final
review, assemblage, and publication,

A computer-oriented system, designed and developed by the
Water Data Laboratory, is now used to produce camera copy
for these publications, This is the ninth publication that has
been compiled using the computerized system. Hydrologic
data submitted from research projects, in digital computer
form, are accepted by the system. The required data
analyses and summaries are performed and the tabular
listings and plottings are provided within and by the system.
Narrative information is incorporated into the system as
uppercase and lowercase alphameric data using computer
compatible word-processing equipment. The format of hand
compiled references (4-11) has been retained where
practicable in the computer-compiled versions of the
publlcations,

PUBIJCATIONS OF EARIJER DATA

Historical hydrologic data on the experimental agricultural
watersheds, both terminated and active, have been previously
summarized in three looseleaf publications (reprints in bound
volumes) by the Agricultural Research Service. They are
described in the following three reference summaries.
Beginning with the hydrologic data for 1956 through 1976, the
types of da ta previously published separately in these three
references are combined in U.S. Department of Agriculture
Miscellaneous PUblications 945, 994, 1070, 1164, 1194, 1216,
1226, 1262, 1330, 1370, 1380, 1383, 1·U2, 1420, 1437, 1446,
and 1451. These 17 publlcations are listed in table 1 as
references 4-20. These reference numbers have been
assigned to simplify citations to them in this and future
publications, The first three looseleaf, and the first eight
miscellaneous publlcations have been recorded on 16-mm

microfilm. Copies can be made available for the cost of the
film processing.

Reference 1.-"Monthly Precipitation and Runoff for Small
AgrlcUlturSI Watersheds in the United States," Soil and Water
Conservation Research Branch, (691 pages, 1957) includes
physical descriptions and land use of 334 experimental
agricultural watersheds at 60 locations in 27 States from 1923
through 1957. Many of these watersheds were discontinued
before 1955.

Reference 2.-"Annual Maximum Flows From Small
Agricultural Watersheds in the United States," Soil and Water
Conservation Research Division, (330 pages, 1958) includes
records from 322 watersheds at 59 locations in 27 States from
1923 through 1957. Many of these watersheds were
discontinued before 1957.

Reference 3.-"Se1ected Runoff Events for Small Agricultural
Watersheds)n the United States," Soil and Water
Conservation Research Division, (374 pages, 1960) includes a
sampling of 1 to 6 typical runoff events from 68 watersheds
at 40 locations in 25 States from 1933 through 1959. The
publlcation has maps of each watershed, information on
watershed conditions for each event, including the 30-day
antecedent rainfall and runoff, and tabular as well as graphic
data on each storm.

Copies of all these publications have been furnished to the
Soil Conservation Service and other Federal, State, and local
government agencies. Upon request, they have also been
distributed to State agricultural experiment stations,
university libraries and engineering departments, private
engineers and individuals, and similar foreign institutions and

. individuals.

Table 2 lists a historical summary of the 20 publications
including the designated watershed locations, area, record
years of data, and a publication reference number indicating
the specific data storage location in the ARS Water Data
Bank.

Table 3 summarizes the location of each watershed under
study and reported in this 20th publication,

Table 4 lists the watershed units where studies were
discontinued in 1975.

FORM OF DATA PRESENTATION

The data in this publication are presented for each watershed
in the following order: (1) Watershed description, if not
previously published; (2) monthly precipitation and runoff; (3)
average monthly precipitation and runoff for period of
record; (4) annual maximum flows; (5) daily temperature
extremes for some watersheds, daily precipitation, and mean
daily discharge; (6) selected runoff events; (7) graphs of
selected runoff events; and (8) watershed maps, if not
previously published or if revised.

Continuing Watersheds

For current watersheds for which the descriptive information
has been published in references I and 4-1\1, the tabular data
begin at the top of the first page. On each page at the
bottom outside corner is a sequential page number and the
decimal paging system is shown at the bottom center.

The geographic location associated with each study, usually a
city and State, and the local name and number of the
watershed are recorded at the top of the first page for each
watershed. This identification is followed by detailed
information on the geographic location, including latitude and

1
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/ Table 1.--Description of references 4-20 of "Hydrologic Data for Experimental

I
Agricultural Watersheds in the United States"

l

/
Number of watersheds for which indicated data.r are given

,/

• For Miscel- Year Monthly Annual maxi- Daily pre-
calendar laneous pub- Total precipi- mum discharge Selected New cipitation,

Reference year Publ1- l1shed pages tation and runoff runoff water- discharge,
( (19--) cation ( 19--) and runoff for selected events sheds and/or
, , No. time intervals temperatureI,

I (max.-min.)
" I,

4.... 56-59 945 63 672 157 142 134 45
5.... 60-61 994 65 496 160 145 133 24
6.... 62 1070 66 447 164 155 136 13 50
7.... 63 1164 70 465 166 156 142 9 57
8.... 64 1194 71 460 163 163 143 8 57
9.... 65 1216 72 566 189 178 122 22 60

10.... 66 1226 72 399 196 185 106 11 60
11•••• 67 1262 73 634 216 204 174 26 62
12.... 68 1330 76 542 174 174 116 1 174
13.... 69 1370 79 602 167 150 139 5 167
14.... 70 1380 79 515 153 139 113 2 150
15.... 71 1383 80 509 145 135 122 1 145
16.... 72 1412 81 433 131 117 98 0 131
17.... 73 1420 62 404 100 97 66 1 100
18.... 74 11137 83 417 96 95 82 0 98
19.... 75 11i46 81i 580 98 95 82 8 98
20•••• 76 xxxx 86 324 93 90 79 0 93

2

...
•
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Table 2.--Index to information on expyrimental agricultural watersheds

included in references 1-2~/
/

J

Index to inl'orma7i on.' Water- Study location Water- Krea Record

" shed shed in (19--) in referencel __
ident. Town State name-No. aC57s B E (Revised References underlined,5/• cOd~/ 4/ 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20
44019- Hastings NE 15-H 3.62 39 54 01 02
44020- Hastings NE 16-H 3.57 39 54 01 02( 44021- Hastings NE 17-H 3.96 39 54 01 02

r

44022- Hastings NE 18-H 3.74 39 61 01 02 04 05 .Q§. 07 08 09 10 11
44023- Hastings NE 19-H 4.10 41 54 01 02

44024- Hastings NE 20-H 4.05 41 54 01 02
44025- Hastings NE 21-H 3.94 41 54 01 02
44026- Hastings NE 22-H 3.83 41 67 01 02 06 07 08 09 10 1144027- Hastings NE 23-H 4.20 41 67 01 02 06 07 08 09 10 1144028- Hastings NE 24-H 4.21 41 54 01 02
44029- Hastings NE 25-H 2.24 63 67 07 08 09 10 11

45001- Safford AZ W-I 519. 39 76 01 02 04 05 06 07 08 09 10 1145002- Safford AZ W-II 682. 39 76 01 02 03 04 05 06 08 09 10 1145003- Safford AZ W-IV 164. 39 76 01 02 04 05 06 08 09 10 1145004- Safford AZ W-V 723. 39 76 01 02 04 05 06 07 08 09 10 11

46001 Colorado Spr. CO W-l 10.6 38 46 01 02
46002 Colorado Spr. CO W-2 39.7 38 46 01 02
46003 Colorado Spr. CO W-3 35.4 38 46 01 02
46004 Colorado Spr. CO W-4 35.6 38 46 01 02 03

47001- Albuquerque NM W-I 246. 39 76 01 02 03 04 05 06 08 09 10 11 1247002- Albuquerque NM W-II 40.5 39 76 01 02 04 05 06 07 08 09 10 11 1247003- Albuquerque NM W-II1 176. 39 76 01 02 04 05 06 07 08 09 10 11 12

48001 Mexican Spr. NM W-l 187. 38 42 01 02
48002 Mexican Spr. NM W-2 610. 37 42 01 02 03
48003 Mexican Spr. NM W-3 1,325. 38 42 01 02
48004 Mexican Spr. NM W-6 5,550. 37 42 01 02 03
48005 Mexican Spr. NM W-7 8,495. 38 42 01 02
48006 Mexican Spr. NM W-8 20,910. 37 42 01 02 03

48007 Mexican Spr. NM W-l0 17,220. 37 42 01 02

~-
48008 Mexican Spr. NM W-ll 46,080. 37 39 01 02 03
48009 Mexican Spr. NM W-12 2,550. 37 39 01 02
48010 Mexican Spr. NM W-13 3,360. 37 39 01 02
48011 Mexican Spr. NM W-14 3,560. 37 38 01 02
48012 Mexican Spr. NM W-15 4,740. 37 39 01 02

49001 Santa Fe NM W-1 141. 39 48 01 02 03
49002 Santa Fe NM W-II 190. 39 48 01 02
49003 Santa Fe NM W-II1 51.6 39 48 01 02

50001 Placerville CA W-l 41. 35 44 01 02 03

51001 Santa Paula CA W-l 413. 38 42 01 02
51002 Santa Paula CA W-3 106. 38 42 01 02
51003 Santa Paula CA W-4 44.4 38 42 01 02
51004 Santa Paula CA W-5 55.1 38 42 01 02
51005 Santa Paula CA W-6 163. 38 42 01 02

51006 Santa Paula CA H.B.R. 735. 36 42 01 02
51001 Santa Paula CA L.A. 1,607. 34 40 01 02
51008 Santa Paula CA H.P.R. 1,832. 34 43 01 02
51009 Santa Paula CA H.A.B. 5,939. 34 37 01 02

52001 Sebastopol CA W-l 83. 36 43 01 02 03
52002 Sebastopol CA W-2 56. 36 40 01 02

53001 Vacaville CA W-1 40. 37 42 01 02

54001 Watsonville CA W-l 16.8 01 02
54002 Watsonville CA W-2 18.5 01 02
54003 Watsonville CA W-3 27.4 38 42 01 02 03
54004 Watsonville CA W-4 10.1 38 42 01 02

55001 Emmett 1D W-l 219.4 38 41 01 02
55002 Emmett 1D W-2 69.4 38 41 01 02 03

e See footnotes at end of table....

8
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Table 2.--Index to information on experimental agricultural watersheds
, included in references 1-2011

~
Water- Study location Water- Area Record Index to informajion

shed shed in ( 19--) in referencel --
identi Town State name-No. acS's B E (Revised References underlined)21

.. code£ 41 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20

56001· Moscow ID W-l 146.8 37 42 01 02 03
56002· Moscow ID W-2 177.9 37 42 01 02 03

57001 Newberg OR W-l 13.2 38 42 01 02 03
57002 Newberg OR W-2 21.6 38 42 01 02
57003 Newberg OR W-3 12.8 38 42 01 02 03
57004 Newberg OR W-4 6.2 38 42 01 02 03

58001 Dayton WA W-l 19.2 39 42 01 02

59001 Pullman WA S.F.P.R. 51,900. 34 40 01 02
59002 Pullman WA M.F.C. 17,600. 34 40 01 02
59003 Pullman WA F.M.C. 46,000. 34 40 01 02

60001 Pullman WA G.S.2 68.2 31 46 01 02 03
60002 Pullman WA G.S.4 2·33 31 38 01 02
60003 Pullman WA G.S.5 14.4 32 46 01 02
60004 Pullman WA G.S.6 15.2 32 46 01 02
60005 Pullman WA G.S.7 16,700. 32 38 01 02

60006 Pullman WA 0.S.8 762. 34 41 01 02 03
60007 Pullman WA G.S.9 879. 41 46 01 02
60008 Pullman wA G.S.lO 4,430. 41 47 01 02 03

61001· Monticello IL IA 82. 49 59 01 02 03 04 18 19 20
61002· Monticello IL IB 45.5 49 59 01 02 03 04 18 19 20

62001· Oxford MS W-4 2,000. 57 03 04 05..Q..§. 07 08 09 10 11 12 13 14 15 16 17 18
62002· Oxford MS W-5 1,000. 57 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18
62003· Oxford MS W-l0 5,530. 57 03 04 05 06 07 08 09 10 11 12 13 14 15
62004. Oxford m W-12 22,800. 57 04 05 06 07 08 09 10 11 12 13 14 15

• 62005· Oxford MS W-17 32,100. 57 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18

62006 Oxford MS W-19 243. 57 64 04 05 06 07 08
62007· Oxford MS W-24 512. 57 04 05 06 07 08 09 10 11 12 13 14 15
62008· Oxford MS W-28 1,080. 57 04 05 06 07 08 09 10 11 12 13 14 15
62009 Oxford MS W-30 113. 57 59 04
62010· Oxford MS W-32 20,000. 57 04 05..Q..§. 07 08 09 10 11 12 13 14 15 16 17 18

62011· Oxford MS W-34 75,000. 57 03 04 05 06 07 08 09 10 11 12 13 15 16 17 18
62012· Oxford MS W-35 7,550. 57 77 04 05 06 07 08 09 10 11 12 13 14 15
62013 Oxford MS WC-l 3.88 58 04 05 06 07 08 09 10 11
62014· Oxford MS WC-2 1.45 58 04 05 06 07 08 09 10 11
62015 Oxford MS WC-3 1.61 58 04 05 06 07 08 09 10 11

62016 Oxford MS WP-4 3.01 58 63 04 05 06 07
62017. Oxford MS W-17A 3,200. 57 050607 08 09 10 11 12 13 14 15
62018. Oxford MS W-35A 1,090. 57 05 06 07 08 09 10 11 12 13 14 15

63001. Tombstone AZ W-l 36,900. 54 74 04 05 06 07 08 09 10 12 13 14 15 16 17 18 19 20
63002. Tombstone AZ W-2 28,100. 54 74 04 05 06 07 09 10 12 13 14 15 16 17 18 19 20
63003· Tombstone AZ W-3 2,220. 54 74 04 05 06 Of 09 10 11 12 13 14 15 16 17 18 19 20
63004· Tombstone AZ W-4 560. 54 74 04 05 06 Ql 08 09 10 11 12 13 14 15 16 17 18 19 20
63005. Tombstone AZ W-5 5,510. 54 73 04 05 06 07
63006· Tombstone AZ W-6 23,500. 62 74 07 08 09 10 12 13 14 15

63007· Tombstone AZ 6307 3,340. 66 74 10 11
63008· Tombstone AZ 6308 3,830. 63 74 08 09 10 12 13 14 15 16 17 18 19 20
63011· Tombstone AZ 6311 2,035. 63 74 08 09 10 12 13 14 15 16 17 18 19 20
63015. Tombstone AZ 6315 5,912. 65 74 09 10 11 12 13 14 15 16 17 18 19 20
63103. Tombstone AZ 63103 8.3 65 10 11 12 16 17 18 19 20
63111 Tombstone AZ 63111 143. 62 68 10 11 12

64001. Santa Rosa NM W-l 42,880. 55 79 04 05 06 07 08 09 10 12 13 14 15 16 17 18 19 20

65002 Newell SD W-2 115. 58 73 04 05 06 07 08 09 10 11 12 13 14 15 16
65003 Newell SD W-3 90. 58 61 04 05
65004 Newell SO w-4 105. 58 61 04 05e 65005 Newell SO W-5 46. 58 73 04 05 06 07 08 09 10 11 12 13 14 15 16
65006 Newell SO w-6 30. 58 61 04 05

\

See footnotes at end of table.
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Table 2.--Index to information on experimental agricultural watersheds
included in references 1-2011

- Water- Study location Water- Area Record Index to informa7ionshed shed in (19-- ) in referencel --
iden~J Town State name-No. aC~7s B!!l (Revised References underlined)21
~.)de= 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20

69032- Chickasha OK C-3 44.3 65 76 09 10 11 12 13 14 15 16 17 18 19 20
69033- Chickasha OK C-4 29.9 65 76 09 10 11 12 13 14 15 16 17 18 19 20
69034- Chickasha OK C-5 12.8 65 76 09 10 11 12 13 14 15 16 17 18 19 20
69035- Chickasha OK c-6 13·0 65 76 09 10 11 12 13 14 15 16 17 18 19 20
69036- Chickasha OK C-7 26.5 65 76 09 10 11 12 13 14 15 16 17 18 19 20

69037- Chickasha OK C-8 27.3 65 76 09 10 11 12 13 14 15 16 17 18 19 20
69038 Chickasha OK R-l 17.8 62 74 09 10 11 12 13 14 15 16 17 18
69039 Chickasha OK R-2 24.1 62 74 09 10 11 12 13 14 15 16 17 18
69040 Chickasha OK R-3 25.8 62 74 09 10 11 12 13 14 15 16 17 18
69041 Chickasha OK R-4 18.1 62 74 09 10 11 12 13 14 15 16 17 18

69042- Chickasha OK R-5 23.7 66 78 10 11 12 13 14 15 16 17 18 19 20
69043- Chickasha OK R-6 27.2 66 78 10 11 12 13 14 15 16 17 18 19 20
69044- Chickasha OK R-7 19.2 66 78 10 11 12 13 14 15 16 17 18 19 20
69045- Chickasha OK R-8 27.6 66 78 10 11 12 13 14 15 16 17 18 19 20

70001- Sonora TX W-14 30,720. 61 73 11 12 13 14 15 16
70002- Sonora TX S-9 1,774. 61 73 11 12 13 14 15 16
70003- Sonora TX S-10 5,392. 61 73 11 12 13 14 15 16
70004- Sonora TX S-ll 10,787. 61 73 11 12 13 14 15 16
70005- Sonora TX S-12 2,801. 61 73 11 12 13 14 15 t
70006- Sonora TX S-13 686. 61 73 11 12 13 14 15 16
70007- Sonora TX W-l 10.2 63 75 11 12 13 14 15 16
70008- Sonora TX W-2 8.6 65 75 11 12 13 14 15 16
70009- Sonora TX W-3 6.7 65 75 11 12 13 14 15 16
70010- Sonora TX W-4 4.5 66 75 11 12 13 14 15 16

70011- Sonora TX W-5 7.2 66 75 11 12 13 14 15 16
70012- Sonora TX W-6 6.9 66 75 11 12 13 14 15 16
70013- Sonora TX W-7 12.2 65 73 11 12 13 14 15 16

((e 71001- Treynor IA W-1 74.5 64 08 09 10 11 12 13 14 15 16 17 18 19 20
71002- Treynor IA W-2 82.8 64 08 09 10 11 12 13 14 15 16 17 18 19 20
71003- Treynor IA W-3 107. 64 08 09 10 11 12 13 14 15 16 17 18 19 20
71004-, Treynor IA W-4 150. 64 08 09 10 11 12 13 14 15 16 17 18 19 20
71005- Treynor IA W-5 389. 63 73 08 09 10 11 12 13 14 15

72001- Cottonwood SD H-2 2.13 63 73 09 10 11 12 13 14 15 16
72002- Cottonwood SD L-2 2.38 63 73 09 10 11 12 13 14 15 16
72005- Cottonwood SD M-l 2.35 63 73 09 10 11 12 13141516

73002- Fort Staunton NM 7302 32.2 66 10

74002- Tifton GA W-TB 82,624. 69 19 20
74003- Tifton GA W-TN 3,872. 68 19 20
74004- Tifton GA W-TO 3,936.6 68 19 20
74005- Tifton GA W-TF 28,403.8 68 19 20
74006- Tifton GA W-TI 12,358. 68 19 20

74007- Tifton GA W-TJ 5,466. 70 19 20
74008- Tifton GA W-TK 4,141. 68 19 20
74009- Tifton GA W-TM 672. 68 19 20

75001- Ahoskie NC W-Al 36,480. 64 74 09 10 11 12 13 14 15 16
75002- Ahoskie NC W-A2 15,360. 64 74 09 10 11 12 13 14 15 16
75003- Ahoskie NC W-A3 2,368. 64 74 09 10 11 12 13 14 15 16
75004- Ahoskie NC W-A4 1,664. 64 74 09 10 11 12 13 14 15 16

l~For description of references 1-20, see page 1 and table 1.
£ - = streamflow data for all or part of record period are stored in ARS Water Data Bank.
11(a ) area changed from 63,170 acres (1-1-1967).

(b) area changed from 10,050 aores (1-1-1967).
(c) area changed from 22,656 acres (1-1-1967).
(d) = total drainage area.

.:'e (e) = total study area •
~/B = year (19--) record began; E = year (19--) record ended.
2/Re ference in which additional or revised watershed information has been included.

11
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,/ longitude when available, and the size of the watershed.
In the space to the right of the first table title, MONTH LY

i PRECIPITATION AND RUNOFF (inches), the location and
watershed number (or designation) are given •.'r
In the table for the current calendar year, the precipitation
(P) in inches is given in the monthly columns and the yearly
total in the last column, headed annual. In the line below, the
corresponding runoff (Q) in inches is Similarly given for each
month and the total for the year. For some watersheds, data
are included for years prior to the current year. Underneath,
in two lines, are given the (P) and (Q) station average
amounts (STA AV) by months, with average annual total for
the period of record.

In the second table, entitled ANNUAL MAXIMUM
DISCHARGE (in/he) AND MAXIMUM VOLUMES OF RUNOFF
(inches) FOR SELECTED TIME INTERVALS, data are also
given for the calendar year listed in the first column. Under
the maximum discharge heading, the date column shows the
month and day that the instantaneous peak in inches per hour
occurred. In computing this rate, corrections were made,
where needed, for any significant pondage above the runoff
measuring device. Under the maximum volume heading, the
date refers to the month and day on which the interval began;
for example, if the interval began August 30 at 2359, the
entry in the date column would be 8-30. The depths for 1
hour to 8 days are the annual maximum values recorded,
wlthoutregard to entire clock hours or days; thus, if the 6
hour interval began at 1332, the interval would end exactly 6
hours later at 1932. The volume given is in inches of average
depth over the watershed for each of the seven selected time
intervals (1, 2, 6, and 12 hours and 1, 2, and 8 days). In the
last section of the table, the maximum discharges and depths
for the various periods are given under MAXIMUMS FOR
PERIOD OF RECORD.

Notes and footnotes below the first two tables include (1) a
general statement as to watershed conditions and other
physical changes for the period covered; (2) location
(publication) where the most recent map may be found; (3)
length of precipitation and runoff records; and (4) location of
the nearest longtime National Weather Service precipitation
station together with the record length.

For some watersheds, tables of daily air tern erature
(maximum and minimum in degrees Fahren eit ,~
precipitation (inches), and~ da,ily discharge (cfs) are
next, with explanation of the data In footnotes at the end of
each table. The multiplier to convert mean daily discharge in
cubic feet per second to inches per day is given as the first
note following the mean daily discharge table. Cooperating
agencies are identified at the bottom of the first page for
each watershed just above the index page number.

If no daily tables are given, the tabular data for selected
runoff events begin in the remaining space on the first page
and areca:rrred forward on continuation sheets (or pages)
until completed. In general, the selected runoff events were
those in which runoff was produced by a relatively uniform
rainfall excess of short duration. The information for each
event includes tabulation of (1) antecedent rainfall and runoff
that occurred on the day of the event prior to the beginning
of the event, (2) rainfall intensities and accumulated amounts
for the event, (3) runoff rates and accumulated amounts for
the event, and (4) speciffCWii"tershed conditions at the time
of the event.

Simple graphs of rainfall and runoff rates for all events
follow the tabular data. Runoff rates expressed in both cubic
feet per second (CFS) and inches per hour (IN/HR) are shown
on the graphs. Some very low runoff rates expressed in
IN/HR are given in the "E" format, such as 7.25 E-4, which is
equal to 0.000725 IN/HR.

Maps follow the graphs unless previously published in
references 3-19 or unless shown herein on the map of another
watershed.

In the Notes at the bottom of the first page for runoff events,
the multiplier to convert runoff rates in cubic feet per second
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to inches per hour is given. The notes on continuation pages
contain the statement on the multiplier and similar
explanations of the data on ench page.

New Watersheds

For the watersheds installed in recent years And not reported
previously (see table 3), the presentation begins with the
watershed description in the upper part of the first page. The
explanations and definitions on which the description is based
are given in the next section.

The first line, centered at the top of the sheet, indicates the
project location, which is the nearest city or town, the
number or name of the watershed used locally, and the
latitude and longitude of the stream gage. The descriptive
material is then given under the 12 major topics listed
generally down the left side of the sheet: Location, Area,
SIOres, Soils, Erosion, Land carability, Watershed Geology,
Sur ace Draln~aracter0 Flow, Instrumentation,
Watershed Conditions, and Generally Represents.

After this description, the tabular data are summarized in the
first two tables and data are included as previously described
for contributing watersheds. The tabular data for daily air
temperature, precipitation, and discharge, if presented,
precede the tabular data for SELECTED RUNOFF EVENTS.
The rest of the material of this series for this par-ticular
watershed follows in the same order as previously indicated.

WATERSHED DESCRIPTIONS

The following definitions and explanations were used in
describing watershed location, watershed Characteristics,
instrumentation, land management, and recommended area of
application of the hydrologic data.

LOCATION gives county and State, distance and direction of
the runoff gaging station from the nearest city or town, the
major river basin in which it lies, and latitude and longitude.
When two or more basins are involved, the tributary or
subbasin is mentioned first, followed by the major basin.

AREA of watershed is given in acres if less than 640 acres
and in both acres and square miles if more than 1 square
mile. If areas are revised, additional values are included with
notes identifying the date of change.

SLOPES are given in terms of the ranges commonly used in
survey work in the locality. The percentages of the
watershed lying in each slope class are listed. As an example,
8% is in 0-2% class means that 8 percent of the watershed
area has slopes ranging from 0 to 2 percent.

SOILS are described briefly, according to definitions from the
U.S. Department of Agriculture's "Soil Survey Manual,"
Agriculture Handbook 18, published in 1951. Soil descriptions
are given for the new watersheds. Soil-type name consists of
the soil series pius the textural class, determined primarily by
the texture of the upper part of the soil profile.

Soil texture refers to the relative proportions of the various
SIze groups (or separates) of individual soil grains in a mass of
soil. Specifically it refers to the proportions of clay, silt, and
sand less than 2 mm in diameter. The various classes of
texture in order of increasing percentages of the smaller size
groups are (1) sand, (2) loamy sand, (3) sandy loam, (4) loam,
(5) silt loam, (6) silt, (7) sandy clay loam, (8) clay loam, (9)
silty clay loam, (10) sandy clay, (11) silty clay, and (12) clay.
In some of the descriptions the broader classification of
coarse, moderately coarse, medium, moderately fine, or fine
has been used-the coarse sods are the sands and the fine-
soils the clays.

Soil structure refers to the aggregation of primary soil
particles into compound particles, or clusters of primary
particles, that are separated from adjoining aggregates by
surfaces of weakness. Structure gr~de, or the durability of
the aggregates when subjected to disturbance, is described as
structureless, weak, moderate, or stron~. For some soils the
structureless grade is described as~, if coherent, or

4
>



•

single grain, if noncoherent. The size of the aggregates is
reported as very~, fine, medium,~, or very~.
Structure shape is given as being~, prismatic, columnar,
angular blocky, subangular blocky, granular, or crumb.

Permeability is the quality of a soil that enables it to
transmit water or air. This quality is indicated by the terms
very slow, slow, moderately slow, moderate, moderately
rapid, rapid, or very rapid.

Internal soil drainage is the quality of a soil that permits the
downwardTIow of excess water through it. Internal drainage
is reflected in the frequency and duration of periods of
saturation with water. It is determined by the texture,
structure, and other characteristics of the soil profile and of
underlying layers and by the height of the water table, either
permanent or perched, in relation to the water added to the
soil.,~ drainage is described as none, very slow, slow,
medIUm, rapid, or very rapid.

Soils may be grouped into soil drainage classes, based on
observations and inferences used to obtain classes of runoff,
soil permeability, and internal soil drainage. These classes
are given III some soils descripiloi1s to identify internal
drainage. They are very poorlf, drained, poo~y drained,
Imgerfectlyor somewhat~~,~ er~lely well
drallle~, well~, somewhat excessively drained, or
excessIVely drained,

EROSION conditions on the watershed are described
according to the following classification for water and wind
erosion, also briefed from Agriculture Handbook 18. The
percentage of the watershed in the following erosion classes
is given.

Class l,-The soil has a few rills or places with thin A
horizons that give evidence of accelerated erosion, but not to
an extent to alter greatly the thickness and character of the
A horizon. Except for soils having very thin A horizons (less
than 8 inches), the surface soil consists entirely of A horizon
throughout nearly all the delineated areas. Up to about 25
percent of the original A horizon, or original plowed layer in
soils with thin A horizons, has been removed from most of the
area. This class also includes the areas with no erosion.

Class 2.-The soil has been eroded to the extent that ordinary
tillage implements reach through the remaining A horizon or
well below the depth of the original plowed layer in soils with
thin A horizons. Generally the plowed layer consists of a
mixture of the original A horizon and the underlying
horizons. Mapped areas of eroded soil usually have patches in
which the plowed layer consists entirely of the original A
horizon and others in which it consists entirely of underlying
horizons. Shallow gullies may be present. Approximately 25
to 75 percent of the original A horizon or surface soil may
have been lost from most of the area.

Class 3.-The soil has been eroded to the extent tha t all or
practically all the original surface soil, or A horizon, 11IIS been
removed. The plowed layer consists essentially of materials
from the B or other underlying horizons. Patches in which
the plowed layer is a mixture of the original A horizon and
the B horizon, or other underlying horizons, may be included
within mapped areas. Shallow gul1ies, or a few deep ones, are
common in some soil types. Approximately 75 percent of the
original surface soil, or A horizon, and commonly part or all
the B horizon, or other underlying horizons, have been lost
from most of the area.

Class 4.-The land has been eroded until it has lin intricate
pattern of moderately deep or deep gullies. Soil profiles have
been destroyed except in small Areas betwecn the gullies.
Such land is not useful for crops in its present condition.
Reclamation for crop production or for improved pasture is
difficult, but may be practicable if other characteristics of
the soil are favorable and erosion can be controlled.

Class +.-Recent alluvial and colluvial deposition.

LAND CAPABILITY is given as classified by Klingebiel nnd
Montgomery in U.S. Department of Agriculturc's "Land-

Capability Classification," Agriculture Handbook 210,
published in 1961. The classification expresses the suitability
of land Ioruse without deterioration. The eight land
capability classes are distinguished according to the risk of
land damage or difficulty of land use. Classes l-IV are
suitable for cultivation and other uses, whereas classes V-VIU
are not suitable for cultivation.

Class I.-Very good land for cultivation; nearly level and
productive; not subject to erosion; needs only ordinary good
farming methods.

Class II.-Good land for cultivation; mostly gently sloping; not
more than moderately SUbject to erosion; some land may be
rather wet; can be farmed safely with easily applied
practices.
Class Ill.-Moderately good land for cultivation; mostly
moderately sloping; some areas too wet or too dry; can be
farmed safely with practical conservation measures, carefully
applied; usually a combination of two or more measures is
needed.

Class IV.-Fairly good land, suitable for occasional
cultivation; generally strongly sloping; often shallow or very
sandy; often found in dry climate.

Class V.--Land very well suited for grazing or forestry;
requires good range or woodland management.

Class VI.-Land well suited for grazing or forestry; steeply
sloping land, or stony or shallow soil; eroded, droughty, or wet
land; requires careful management.

Class VIl.-Land fairly well suited for grazing or forestry;
severely limited in use by such factors as very steep slope,
shallow or droughty soil, wetness, severe erosion, or excessive
salinity; requires very careful management.

Class VIll.-Land not suitable for cultivation, grazing, or
forestry; may be useful for wildlife, recreation, or protection
of water supplies•

WATERSHED GEOLOGY information, when available, for
new watersheds is reported here. The parts of each
watershed occupied by various geological formations or series
are briefly described, together with strike and dip of the
strata, thickness, and relative position, when known. Faults,
perched water tables, outcrops, if present, and other details
relating to the movement of water within the drainage area
or affecting the hydrology of the watershed are described.

SURFACE DRAINAGE refers to the ease with which excess
water flows from the watershed area. The length of the
principal waterway is the distance from the gaging station to
the most remote point on the watershed boundary, measured
along the flood plain of the watercourse.

CHARACTER OF FLOW describes the flow of the principal
watercourse with respect to permanence and space. The
following definitions are from Meinzer's "Outline of Ground
Water Hydrology," U. S. Geological Survey Water-Supply
Paper 494, published in 1923. As to permanence, streams
may be divided into perennial, intermittent, and ephemeral.
A perennial stream, or stretch of a stream, flows
contmuously. Perennial streams are generally fed in part by
springs, and their upper surfaces usually stand lower than the
water table in the localities through which they flow.

Intermittent streams may be divided, with respect to their
water source, into spring-fed intermittent streams and
surfncc-fed intermittent streams. They also flow in direct
response to precipitation.

1\ spring-led intermittent stream, or stretch of a stream,
flows only at certain times when it receives water from
springs. The intermittent character of streams of this type is
generally caused by fluctuations of the water table, whereby
thc stream channels stand sometimes below and other times
above the WAter table. This is the ordinary type of
interm ittent stream.
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ADDITIONAL PUBLICATIONS

PERSONNEL RESPONSmLE FOR
DATA PREPARATION

8
10
16

25, 71
26
37
42
61

63, 64
68

Schoof,
69

In references 1 and 4-19 (see pp. 1 and 2), citations to other
publications, which present watershed data and
interpretations of results in various journals, bulletins, and
periodicals, are given at the end of the introduction for many
of the locations. A listing of publications resulting from
related work follows. Unless otherwise noted, the publication
year is 1976. The scope of the selected publtcations varies
from a specific study to an overall program of hydrology.

Allen, L. H., Jr., E. H. Stewart, W. G. Knisel, Jr., and
R. A. Slack.

Seasonal variation in runoff and water quality from the
Taylor Creek Watershed, Okeechobee County, Florida.
Florida Soil and Crop Science Society, November 18-20,
1975, Proceedings 35:126-138.

Time-of-day symbols or designations a, £' m, and n used in
previous publications through 1961 have been discontinued,
and military time (0001 through 2400) has been substituted in
subsequent publications. Unless stated otherwise, time used
in tables is eastern, central, mountain, or Pacific standard,
whichever applies to the given location.

At each research location many individuals have contributed
to the planning and establishment of the watershed and the
collection, compilation, and analysis of the data. Some of
those who were directly responsible for preparing the data
and information for this report are-

Location
C. A. Burroughs, J. M. Sheridan, H. D.

Wade, P. Yates •••••••••••
A. P. Barnett, A. W. Thomas, M. Murphy.
R. N. Weaver •••••••••
L. A. Kramer, M. Mazzocco •••
T. J. Harlukowicz, V. Dreher ••
F. R. Crow, B. Wilson, W. R. Gwinn.
C. W. Richardson, D. A. Wright.
J. K. Mitchell •••••
F. Lopez••••••••
A. L. Huber, S. Jackson
D. E. Gregory, A. D. Nicks, R. R.

N. H. Welch•••••••
C. A. Burroughs, J. M. Sheridan, R. G.

Will i ams, P. Ya t e s. • • • • • • •

STA AV (or AVG) - station average for period of
record.

T - trace, indicates that the value is not large
enough to round to t he lowes t sign if ican t
digit. In same arrays a trace value is indicated
by all zeros, wi th more than one zero located to
the right of the decimal.

Z - indicates an accurately measured total for a
series of days that has been equally divided
among coded days.

WATERSHED CONDITIONS describe the general use and
farm, forest, or range practices before the period of record
and the conservation measures, crops, yields, and general
cultural operations and practices during the period of
record. Rotation crops are listed in the order grown.
Operations are described with commonly used agricultural
terms, and only those that appear to have a significant
relationship to the hydrology of the watershed are mentioned.

A surface-fed intermittent stream, or stretch of a stream,
flows during protracted periods when it receives water from
some surface source, generally the gradual and long- .
continued melting of snow in a mountainous or other cold
tributary area. The term may be arbitrarily restricted to
streams or stretches of 'streams that flow continuously during
periods of at least 1 month.

An ephemeral stream, or stretch of a stream, flows only in
direct response to precipitation. It receives no water from
springs and no long-continued supply from melting snow or
other surface source. Its stream channel is at all times above
the water table. The term may be Arbitrarily restricted to
streams or stretches of streams that do not flow continuously
for as long as 1 month.

STANDARD SYMBOla')FOR TABULAR DATA

For some studies there is al' apparent contradiction between
the watershed location on the maps and the descriptive
information under Generally Represents. This is caused by
the small scale of maps; it is difficult to show many small
local variations in boundaries of the land resources areas.
The descriptive statements, instead of the map location,
should be the guide to the application of the data.

GENERALLY REPRESENTS gives the broad area of applica
tion for which the data of the specific watershed are
recommended. The land resource areas named are those
delineated on the map titled "Location of Experimental
Agricultural Watersheds of the Agricultural Research
Service," on pages 20 and 21. Solid circles show the
approximate locations of the continuing or new watersheds;
open circles show approximate locations of the discontinued
studies. For a few studies the circles indicate the locations
of the project headquarters instead of the watershed
locations. A larger index map with more detail is included in
reference 4.

With respect to continuity in space, streams may be divided
into continuous and interrupted streams. An interrupted
stream contains (1) perennial stretches with intervening,
intermittent, or ephemeral stretches or (2) intermittent
stretches with intervening ephemeral stretches. These two
classes of interrupted streams are designated, respectively,
perennial interrupted streams and intermittent interrupted
streams. A continuous stream does not have mterrupuons in
space. It may be perennial, intermittent, or ephemeral, but it
does not habitually have wet and dry stretches.

INSTRUMENTATION describes the type of runoff control or
measuring device, number and type of precipitation gages,
type of charts used, and snow courses, if employed.

r
I

The following capital letters have been used as standard
symbols throughout this publication to designate specific
items or meanings:

Asmussen, L. E., and J. M. Sheridan.
Downstream dilution of urban-suburban streamflow by
rural-agricultural runoff in the coastal plain of Georgia.
Georgia Agricultural Experiment Station, Research
Bulletin 191.

E - value is estimated or partially estimated.
H - precipitation in form of hail.
L - precipitation in form of sleet or freezing rain.
M - mixed precipitation in form of rain, snow, and

sleet.
N - precipitation in form of rain and snow.
NR - when used in place of value, "no record."
P - monthly or annual precipitation in inches.
Q - monthly or annual runoff in inches.
RG - rain gage, generally followed by gage number.
S - precipitation in form of snow.

Blaisdell, F. W.
Discussion: "Discharge equations for HS, H, and HL
flumes" by Wendell R. Gwinn and Donald A. Parsons. In
Proceedings of the American Society Civil Engineers,
Journal of Hydraulics Division 102(HY-ll):1704-06.

Blaisdell, F. W., and C. L. Anderson.
Hydraulic model investigation of Marsh Creek Dam
principal spillway in Contra Costa County, California.
U. S. Dept. Agr. ARS-NC-35, 21p., illus.

14



.-h,.,~ /~"~4'~___ 3()/-34-~$S-.rO

~RS _ W4'k,.- 1M6:e .8~H~_

/~ 50 S '(h''''sa'/fi,Ai!!IVS ;JI'~~~}-1IY6b"S)

k~ -~~ tJ"'/2r~'*=- ~~ ac~~sS

ft"tL -WQ""~.st"',.,-

I?£~//e
---- --

(i~-/r y~"'..s e:if- qf,k)
~"'vf t:;~/&~ @ 7dH?..Is~"e

,s'a'H~ R,1'~ w~,..s~L

11

se:'kd~d ~.n Is
~K(!, /,:JnT"t-



63.3-1

Cooperative Research Project of USDA and Arlzon.o Agricultural Experiment Station

~: Cochise County; 1.3 miles north of Tombstone; Walnut Gulch, San Pedro River, Cna River, Colorado River B•• ln.

353

WALNUT GULCH WATERSHED W-3

Grave I, sand. conglomerate, caliche conglomerate, and clay, tome boulders

Gravel, sand, and clay.

Gravel, sand, conglomerate, caliche conglomerate, and clay, some baJlden

Description

~: Long and narrow, approximately S miles long by 1 mile wide.

TOl1BSTONE , ARIZONA

StratigraphY and Hydrogeology of Walnut Gulch Subwatershed W-J

Older
conglomerate

Formation and percent
of area

Recent alluvium ~ 96~

Younger
conglomerate

Tertiary

System

Quaternary

NOTES: NO MON'IllLY OR ANNUAL P AND Q. ANNUAL MAXII!UH DISOlARGES AND ANNUAL MAXIHUM VOWMl!S OR SELECTED RUNOFF EVENTS
ARE REPORTED FOR 1963. (SEE EXPLARATION UNDER REVISED INSTRIJMENTATION ABOVE). FOR WATERSHED TOPOCRAPHIC MAP SEE
HYDRDLOCIC DATA FOR EXPERIlIENTAL AGRICULTURAL WATERSHEDS IN THE UNITED STATES. 1960-61 USDA HISC PUB 994 P 63 1-2
FOR GEOLOGIC AND VEGETATION MAPS. SEE P. 63.1-2 and 63.1-3 OF THIS VOWMl!. • •••• • • •

Source of Data: General Geology of Cochise County, Arizona by James Gilluly, U. S. Geological Survey, Profes.ional
Paper 281, 1956, and extended field atudle. by project ataff.

GEOLOOY: TIle W-3 area represents the broad alluvium-filled basins between the tsolated mountain blocks of the Ba8!n and
Range Province. The northern edge fonas the middle fifth of the north boundary of W-l and covers 6 percent of ita are•.
Quaternary and Tertiary alluvium of the Tombstone pediment occupies 100 percent of this subwaterlhed, wich includes W-4.
The alluvium is made up of permeably lensed and interbedded .and, gravel, conglomerate. caliche conglomerate. and lome
clay. Two ee ete e of conglomerate are recognized beneath the Recent alluvium of the Tombstone fonution: A younger
conglomerate whose bedding is nearly conformable to the pediment surface and probably considerably older than that
Burface; and an older Tertiary conglomerate lying unconformably beneath that. Thes. conglomerates are known to perSist
to depths exceeding 1200 feet. Topographic expression of the alluvtwn 1s that of low undulating hills dissected by
present stream channels. Caliche conglomerates of the above units are fairly resiltant to erosion and form steep cliffs
of low relief in some of the present stream channels. See geologic map on plge 63.1-2, this publication.

INSTRUMENTATION: (Revlaion) Precipitation: Neaaured by 7 recording gages with 24-hour charto. !!!!!!ill: Runoff data
for Watershed W-3 have been re-evaluated and no hydrologic data are being submitted for publication until they have
been retabulated. Previously reported runoff data for this watershed should be disregarded.

~: Tombatona 55~, Earp 45t (see W-l and 2 for de.crlptiona).

~, Not avaUable.

WATERSHED CONDITIONS: (Revision) Includes subwatershed W-4. Vegetation cover: Desert shrubs (whitethorn, creosote
bush, and tarbush) with a crown spread approximating 30 percent and grasses with baaal area of approximately 0.8 percent
cover occupy 55 percent of the area. Grasses (black grama, curly mesquite grass, tabosa grass) with a basal area of
2.6 percent cover and a shrub cover of 2 percent occupy the remaining 45 percent of the area.

~: 3.47 eq , ..i. (2220 ac.)
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I IIUCIOln COIOIUOIS RUIULL RUOll I
1 Dat. laiDtall BaDoft Dat. Ti.. IDteD.itJ lee. D81:. 'ri.. .ata Ace. 1
I la-Dar (inebes) (heha) la-Dar of Dar (in/br) (hebesl la-Dar of Dar (ets) (inebes) I---------------------------------------------------------------------------------------------------------------------1

nm Ol_!&7j~ !
10 000023 10 000023 I

9- 8 0.0 0.0 9- 8 1319 0.0 0.0 9- 8 1317 0.0 0.0 I
1326 1.0286 0.12 1318 0.5300.0 I
1331 2.7600 0.35 1319 0.7.5 0.0 (
1336 3.2400 0.62 1320 2.276 0.0
,3., 3.2400 0.89 1321 5.895 0.0

63.003- ,

To count runoff in cn to II/II. oaltiplr br 0.000U7.

IlUIS810 COIOIfIOIS:
'_9.1:at1". co"er: Desart 1346 2.5200 1.10 1322 11•• 99 0.0001
.brabs ,whitatborn, creo.ota- 1353 0.,.29 1.21 1323 21.51 I 0.0002
basb, and tarbra.b) dtb ,.02 ~.2000 1.2. 132. 29.985 0.000.
a crOWD spr.ad appro.l:1.at.1J n09 O••286 1.29 1325 .0.026 0.0006
301 aDd grass.s witb basal 1326 50 •••3 0.0009
area of approdaatelr 0.81
co"er, OCCIlPJ 551 of tlla are•• 1328 60.82. 0.0018
Grallses (black gr ••• , carlJ 1330 81.638 0.0029
•••guite, tobosa) .1tb a 1332 177.827 0.00.7
basal ar.a of 2.61 Coyer 133. 190.832 0.0076
aDd sbrub coyer of 21 occupy 1336 204.35. 0.010.
th r ..aiDin, .511 of th
.r••• 1338 2.,.965 0.0139

1340 266.895 0.0175
13.2 293.205 0.0219
134. 273.342 0.0259
13'6 276.596 0.0302

lH8 273.3.2 O.OHO
1351 2.,.965 0.0398
1356 177.827 0.0"5
nOl 146 ••0. 0.0537
n03 135.2H O.0557

n06 n •• 128 0.0589
U11 118.365 0.0637
,.,6 91.856 0.0677
lUl 72.283 0.0707
n26 59.468 0.0731

,.3, U.493 0.0751
n36 31.866 0.0765
lUl 22.289 0.0775
lU6 15.098 0.0782
'.5, 10•• 20 0.0787

n56 6.686 0.0790
1501 3.849 0.0792
1506 2.058 0.0793
1511 0.867 0.079'
1516 0.35. 0.079.

1521 0.077 0.079.
1527 0.0 0.079'

Ions:
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63.4-1

Cooperative Research Project of USDA and Arizona Agricultural Experiment Station

Gravel, land. conglomerate, caliche conglomerate. and clay, lome boulders.

Description

Gravel, sand, and clay.

Gravel, land, conglomerate, caliche conglomerate, and clay, IODle boulders.

SHAPE: Oval, 1 3/4 mUes long by %mUe. wide.

Stratigraphy and Hydrogeology of Walnut Gulch Watershed W-4

Formation and percent
of area

Recent alluvium ~ 96t

Younger
conglomerate

Older
conglomerate

SYltem

Tertiary

Quaternary

~: 0.88 sq. mi. (560 sc.)

NOTI!:S: NO MONTIILY OR ANNUAL P AND Q, ANNUAL MAXIl!UIl DISCHARGES AND ANNUAL MAXIMUM VOUlMES OR SELECTED RUNOFF EV!NrS
ARE REPORTED FOR 1963. (SEE EXPLANATION UNDER REVISI!:D INSTRUMENrATION ABOVE). FOR WATERS~ED TOPOGRAPHIC HAP SI!:!
HYDROLOGIC DATA FOR EXPERIMENTAL AGRICULTURAL WATERSHEDS IN THE UNITED STATES, 1960-61, USDA MISC. PUB. 994 P. 63.1-2.
FOR GEOLOGIC AND VEGETATION HAPS, SEE P. 63.1-2 AND 63.1-3 OF THIS VOLUME. • •

Source of data: General Geology of cecbree County, Arizona, by Jamel Gilluly, U. S. Geological Survey, Profes.ional
Paper 281, and extended field .tudiea by project staff.

INSTRUMENTATION: Precipitation: Measured by 3 recording gages with 24-hour charts. Runoff: Runoff data for Water
shed W-4 have been re-evaluated and no hydrologic data are being submitted for publication until they have been re
tabulated. Previously reported runoff data for thi. watershed should be disregarded.

WATERSHED CONDITIONS: (Revision) Vegetative cover: Entire area dominated by desert shrubs (whitethorn, creosote bush,
and tarbush) with a crown spread approximating 38 percent and an understory of grasses with approximately 0.6 percent
basal cover.

TCMBSTONE, ARIZONA WALNUT GULCH WATERSHED W-4 (63.004)

~: Not available.

~: The \1-4 aubwatershed occupies 2S percent of the northwest portion of lubwatershed W-3 (and 1.5 percent of W-l)
and 1s representative of the broad alluvium-filled basins between the isolated mountain blocks of the Basin and Range
Province. Quaternary and Tertiary alluvium of the Tombstone pediment occurs on 100 percent of the drainage area. The
alluvium 1s made up of permeable lensed and interbedded sand, gravel, conglomerate. caliche conglomerate. and lome clay.
Two series of conglomerates are recognized beneath the recent alluvium of the Tombstone Pediment: A younger conglomerate
whose bedding ia nearly conformable to the pediment surface and probably considerably older than that surface; and an
older Tertiary conglomerate lying unconformably beneath that. These conglomerates are known to persist to depths
exceeding 1.200 feet. Topographic expression of the alluvium is that of low undulating hilll dissected by preeent strea..
channels. caliche conglomerates of the above units are fairly relistant to erosion and form Iteep cliffs of low relief
in lome of the present stream channeh. See geologic map. page 63.1-2. this publication.

~: Cochise County, 2 miles north of Tombstone. Walnut Gulch. San Pedro River, Gila River, Colorado River Basin.

~: Tombstone 100'%., a gravelly loam, calcareous throughout, with. moderately permeable lurface and subsoil.
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r-----------------------------------------------------------------------------------------------------------------,
I 1971 1111 DULl DISCBl_GI cete) TOIBSTOII. nuon I-I I1----------------------------------------------------------------------------------------------------------------------1
I Day .laD reb ear lpr Play .laD Ja1 I.og Sep Oc~ 10. Dec ,

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.Ou 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
I 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0 0.0 o. a 0.0 0.0 0.0 0.0 0.0 0.0
8 o. a 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.106 0.0 0.0 0.0 0.0

10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 9.087 0.0 0.0 0.0 0.0

" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.157_ 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.001 e, a 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

16 e, a 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.076 1.19511 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.001 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 e. a 0.0 0.0 3.193 0.0 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0 0.0 0.0 3.185 0.0 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

26 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0 0.0 e, a 0.0 0.0 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0 0.0 0.0 0.01---------------------------------------------------------------------------------------------------------------------111111 0.0 0.0 0.0 0.0 0.0 0.0 0.2151 0.6380 0.0391 0.0 0.0 0.0 I1lJCBES 0.0 0.0 0.0 0.0 0.0 0.0 0.281 0.811 0.051 0.0 0.0 0.0 I1ST~ If 0.0 0.0 0.0 Il.O 0.0 0.0 0.371 0.161 0.030 0.0 0.0 0.0 I1.-_________________________________________________________________________.....______________ ...________________________ -JI

lo~ns. '1'0 cO.Tert ••aD 4a11y 4lllCbuge la crs to I1/DlY. aultlply by 0.012503. su If based oa record period 11955-
58) an4 1'961-7').

r"~==~~~~~~~~~~~~~~~~~~~~~=~~~~~-=~-=~=~~~~~~~~~~==~==~~~~~iiiWi~~::~:~~~~~~~~=~~=~~~~~~~
I IITiCIIDIIIT CORDITIOIS 1llIlULL IUIorr ,
I Oat. leiDfall _,,)loff Date '11.. X.tllt ••itT lee. Oat_ 'fi.. Rat. ace. I
1 lo-Day llacb.e, ,lacb... lo-pay of Day ,la/br) 'iDcb.e) lo-Day of Day ,chI 'lacbes) 1--------------------------------------------------------------------------------------------------------------------1

"""""'" InUT or _~",....s :
10 000071 10 000071 1

8-10 0.0 0.0 1-10 1811 0.0 0.0 8-10 1851 0.0 0.0 I
1823 1.1666 0.22 1851 0.275 0.0 I
1811 O. 0333 0.23 1859 0.692 0.0 I
1858 3.3882 1.19 1902 51.396 0.0023 I
1911 0.9693 1.10 1901 197.0" 0.0203

nUBSBIID COIDITIOIS.
100" of area 40aiaate4 bJ 2003 0.0316 1.13 1912 289. "5 O. 0513
desert shrUbs ,wb1tetbon. 1917 313.189 0.1033
creollotebush aDd tarbush) 1922 391.602 0.1569
w1th • crowa. spread of 1923 aOl.111 0.1707
approzi••telJ 331 aDd aD 1921 381.126 0.2161
uDderstory of grassfJs .ith
approltl.aat81y 0.6" baeal 1932 293.896 0.2657
co••r. 1931 209.871 0.3023

1912 158.298 0.3303
1911 105.096 0.3191
1952 62.671 0.3616

1957 37.266 0.3692
2002 25.390 0.3738
2007 17.168 0.3769
2012 12.982 0.3192
2017 9.533 0.3808

2022 1.000 0.3820
2032 1.191 0.3831
2012 2.818 0.3818
2052 1.3&2 0.3851
2101 0.568 0.3858

2127 0.1Q3 0.3860
2139 0.029 0.3860
2159 0.0 0.3860L-- ~

10TlS: To co....t raaoU la crs to II/ft'. a.ltlplJ by 0.001771.
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..~DSIBO COIOIUOIS.
1001 of ar.a doaillatell IlJ
a•••rt .1Irab8 (.Jait.thor.,
cnosat.ba.h 64 tarba.a')
.ltl. a crawD apr ••a of
appEod.aat.1:r ]]1 alld ..
••a.ratorJ of gra•••• w1th
appEodaate1:r 0.61 ba..1
co••r.

r--------------------------------------------------------------------------------------------------....

L--- -.J

I~S. ~ eou.rt nlloff la CPS to IJ/IB, aa1t1p1J IlJ 0.001111.

10-:------------------------------------ -.J

,---------------------------------------------------------------------------------------------------------------,
:_~~~~ ~~~!~~~~~!_~~~~! .miHSSL~~~r 1
I lftlCBIIIU COIOI'rIOIS UliFlU InOll I
I Dat. lalafall luoff Date ~i.. IDt ••alty lee. Date ~l.. .at. lee. I
I 10-OaJ Che"••, (he"••, 10-DaJ of DaJ ChI"E) Chebn) 10-OaJ of oaJ Ceta) lilleb..) I
--------------------------------------------------------------------------------------------------------------

1'.
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Ions. '1:0 eo...n raaoH iD crs ~o II/II, adtiply by 0.001771.
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r--------------------------------·------------------------------------------------------------------------------,
1 1971 SELICUD BUIOrP IlIl! ~OI8S~OI8, lIIIOn. 1-8 I1-------------------------------------------------------------------------------------------------------------I
I IITiCIDII! COUInOIS IlIl11LL 1000rP I
I Date Rai.fall laDoff Date 'fi.. I.teDaity Icc. Date Ti.. .ate Icc. I
I lo-Day (bell.a) (iDeha) lo-Day of Day (b/llr) (iDellas, lo-Day of Day (efa, (iDeho' 11 ----------------------------------------------------1
I I
I IYlI! or lUQUSr 18 - 19, 1971 (COIUIDlD) I
1 1
1 1-19 5 0.012 0.1732 I
I 11 0.0 0.1732 I
L ----------------------------------------------------~------ .....

,
(
I
I
1
I
I&.-- -J



6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.11 0.0 0.0 C.O 0.0 •• "6 3.0 0.0 0.0
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10 0.0 0.0 0.0 0.0 0.0 g.O 0.0 0.763 0.0 0.0 0.0 0.0

11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0061 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 g.O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.11 0.0
19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.C 0.0 0.0 0.0

21 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.C 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 /1.0 0.0 0.0 0.0

26 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3D 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0 0.0 0.0 0.01---------------------------------------------------------------------------------------------------------------------1

I BIll 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0240 O.U89 0.0 0.0 0.0 I
I IICB!S 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.033 0.190 0.0 0.0 0.0 I
I STl n 0.0 0.0 0.0 0.0 0.0 0.0 0.377 0.116 0.029 0.0 0.0 0.0 1
~------------------------------------------------------- ...---------------------...-------------------...---...--- ...- ------~'. loris: To cea ...ert. ••an clail, discharge in CPS to II/DU, nltiply by 0.042503. SU n bauO on record padoO .,955-

58) anO (1961-701.

• 293
,--------------------------------------------------------------------------------------------------------------------,
I 1910 BIlK LAIU DISCBlBOI (cr.) TOB8UOII, lUZOn We. I1--------------------------------------------------------------------------------------------------------------------I
I Dar Jan reb liar lpr lay Jau Jul Aug S.p Oct loy Dec I1---------------------------------------------------------------------------------------------------------------------
I 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
I 2 0.0 0.0 0.0 0.0 o.~ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
I 3 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
I , 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
) 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

r---------------------------------------------------..._...- ...---...------..._--...---------...-------...---...---------...---...----,
l-~!~~-----~~~~~~~~-~~~~~~-~~~~~---------------------------------------~~1~-------------------1
( lIUCIOBlr COIDlrIOIS UIIULL IOIOPP I
I Date I.infall BaDoff Date ~i.. IDteneitl lee. Date 'Ii.. late lee. I
I lo-Day (incbes) (!Debes) la-Day of Day (in/brl (!Debes) la-Day of Day (chI (bebes, I------------------------------------------------------------------------------------------------------------------1

I
IYlIT OP.uw~'?It I

~li_l.lj;.....,t:;r:.? ...~~.~~,···:~~; >l I
IG 000027 IG 000027 I

9- 8 0.0 C.O 9- 8 1303 0.0 0.0 9- 8 1314 0.0 0.0 I
1309 2.5000 0.25 1316 0.692 0.0 1
1313 1.9500 0.38 1318 0.831 0.0
1319 1.9000 0.57 1319 0.584 0.0
1324 •• 5600 0.95 1320 1.546 0.0

"'l:IIS8ID COROlnOIS:
1001 of area OoainataO by 1329 _.0800 1.29 1322 5.619 0.0002
4esert sbrubs (abit_thorn, 1332 2.8000 1.'3 1324 24.867 0.0011
creosot.b.sb and tarb1lsb) 1340 0••500 1.'9 1326 .3.U. 0.0030
with. crown apread ot 1359 0.1519 1.5. 1328 69.370 0.0065
approslaately 331 and an 1331 118.0'3 0.0123
an4eratory of 91'a1l8e. with
appro.hately 0.61 basd 1332 ,.2.U3 0.0195
coyer. 133_ 179.651 0.0295

1336 193.258 0.0398
1338 199.580 0.0520
13.0 195.776 0.0629

1342 197.0., 0.0751
134_ 200.855 0.0861
1345 203.'15 0.0931
13.7 200.655 0.10_3
1352 167.648 0.1311

1357 113.992 0.1525
1402 76.309 0.1663
1407 ql.582 0.1749
1412 23.832 0.1799
1417 15.026 0.1827

1422 10.665 0.1846
1427 7••67 0.1860
'432 ~.6'9 0.1870
,-.2 3.122 0.1883
1452 1.3'2 0.1889

1502 0.831 0.1892
1512 0.359 0.189.
1537 0.029 0.1895
1552 0.0 0.1895L- .. .. -.a

10f1S: '1'0 COD"ert. runoff 1n CPS to I'/6B••ultiplr br 0.001171.
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C.>
163004 S-10 ·71 1854 0.00 10.000 0.000 0.000 0.0000 0
63004 8 10 71 1857 0.08 0.275 0.001 0.000 0.0000 0
83004 8 10 71 1859 0.12 0.692 0.001 0.000 0.0000 0
63004 8 10 71 1902 1.19 51.396 0.091 0.002 0.0023 0
63004 8 10 71 1907 2.69 197.041 0.349 0.018 0.0203 0
63004 8 10 71 1912 3.36 289.415 0.512 0.037 0.0S73 0
63004 8 10 71 1917 3.71 343.489 0.608 0.046 0.1033 0
63004 8 10 71 1922 4.02 394.602 0.699 0.054 0.1569 0
63004 8 10 71 1923 4.06 401 .414 0.711 0.014 0.1707 0
63004 8 10 71 1927 3.94 381.126 0.675 0.046 0.2167 0
63004 8 10 71 1932 3.39 293.896 0.521 0.049 0.2657 0
63004 8 10 71 1937 2.79 209.874 0.372 0.037 0.3023 0
63004 8 110 71 1942 2.37 158.298 0.280 10.028 0.33103 0
63004 8 10 71 1947 1. 87 105.096 0.186 0.019 0.3494 0
830104 8 10 71 1952 1.35 62.674 10.111 0.1012 10.3616 10
63004 8 10 71 1957 0.97 37.266 0.066 0.008 0.3692 0
63004 8 10 71 2002 0.76 25.390 0.045 0.005 0.3738 10
63004 8 10 71 2007 0.59 17.168 0.0310 0.003 0.3769 0
63004 8 10 71 2012 0.49 12.982 0.023 0.1002 0.3792 0
63004 8 10 71 2017 0.40 9.533 0.017 0.002 0.3808 0
630104 8 10 71 2022 0.34 7.000 0.012 0.001 0.3820 0
63004 8 10 71 2032 0.27 4.494 0.008 0.002 0.3837 0
63004 8 10 71 2042 o .,.") 2.818 0.005 0.10101 10.3848 0.i..i-

63004 8 10 71 2052 0.16 1.342 10.002 0.001 0.3854 0
63004 8 10 71 2107 10.11 '-0-.568 0.001 10.0100 0.3858 0
63004 8 10 71 2127 0.06 0.143 0.000 0.000 0.3860 0
63004 8 10 71 2139 0.03 0.029 0.000 0.000 0.3860 0
63004 8 10 71 2159 0.00 0.000 0.000 0.000 0.3860 0



Jlr7"r";e.~ Jr t:bH ZJ,., t'ttl:

~~ Pt/+

183000000027 -B:~10(1 1810 0.0000 0.00 0.00 0
C4--)63000000027 8 10 71 1815 1. 0799 0.09 0.09 0 rw./;'.!l rJ'..7'1""".s

83000000027 8 10 71 1828 0.1385 0.03 0.12 0
63000000027 8 10 71 1840 0.2000 0.04 0.16 0
83000000027 8 10 71 1845 2.6397 0.22 0.38 0
63000000027 8 10 71 1849 4.65101 0.31 0.69 0
63000000027 8 10 71 1852 6.2015 0.31 1.00 0
63000000027 8 10 71 1855 5.7995 0.29 1.29 0
83000000027 8 10 71 1901 2.0999 0.21 1.50 0
63000000027 8 10 71 1912 0.2182 0.04 1.54 0
63000000027 8 10 71 1927 0.0400 0.01 1.55 0
63000000027 8 10 71 1939 0.1500 0.03 1.58....... 0
83000000027 8 10 71 2240 0.0000 0.00 1.58 0
63000000027 8 10 71 2340 0.0900 0.09 1.67 0-._-----.-----.-. --- -. - ,._" - ----

163000000031 8 10 71 1820 0.0000 0.00 0.00 0
63000000031 8 10 71 1843 0.1304 0.05 0.05 0

e 83000000031 8 10 71 1850 4.1142 0.48 0.53 0
63000000031 8 10 71 1854 3.3001 o ., .., 0.75 0• .:..t..

63000000031 8 10 71 1903 0.8687 0.13 0.88 0
63000000031 8 10 71 1915 0.2000 0.04 0.92 0
63000000031 8 10 71 1923 0.2250 0.03 0.95 0
63000000031 8 10 71 1946 0.0522 0.02 0.97_ 0
63000000031 8 10 71 2250 0.0000 0.00 0.97 0

_6.3000000031 J:1 .. 10 71 2400 0.0943 0.11 1.08 0
163000000071 8 10 71 1814 0.0000 0.00 0.00 0
63000000071 8 10 71 1823 1.4666 o .,., o -,., 0.t:.t:. .t:.t:.

63000000071 8 10 71 1841 0.0333 0.01 0.23 0
63000000071 8 10 71 1858 3.3881 0.98 1. 19 0
83000000071 8 10 71 1911 0.9893 0.21 1. 40 0
83000000071 8 10 71 2003 0.0348 0.03 1. 43 0
83000000071 8 10 71 2245 0.0000 0.00 1. 43 0
63000000071 8 10 71 2350 0.1015 0.11 1.54 0

163000000074 8 10 71 1840 0.0000 0.00 0.00 0
83000000074 8 10 71 1845 3.5996 0.30 0.30 0
63000000074 8 10 71 1853 2.8500 0.38 0.68 0
83000000074 8 10 71 1900 0.8571 0.10 0.78 0
63000000074 8 10 71 1917 0.2824 0.08 0.88 0
63000000074 8 10 71 1943 0.0462 0.02 0.88_ 0
63000000074 8 10 71 2245 0.0000 0.00 0.88 0
63000000074 8 10 71 2400 0.1200 0.15 1.03 0

e







I,

ill

:11

:i'

I

,'I'

,;.'

'"I

I'i

I ,III

I, ';;; 'I

00

I
....
I

"I :111
l!'i II !1
!Iii II ill;

1III III
: :: ~ j iii I ~

i::! :

i'l

1"1

'"I

'I

1:11 ill

'"I

I ~ Ii; II!: I i I: ,II

i I ~ I : I I I I i I; .' 1

,~ I I! I I ' : I I 1 Ii i

:1 I, I' "II II! !III
I ; I I I 1I I I Ii' I I ~ i: I: I

I I II II ,'" 1IIIilll!!II!,!i

II! ',"I'i' iili I I111 "

! I I I I I ! i ~ Ii: Iii! !i I

I II Iii II II ii, I

~ , I ,

\ I:
1,1:

Iii I I;! "

I I, i ! I I .t , i : i I I 1

I II
1:li
! 'I

I I I ~ II! ! I I II II!
1 I II I' ~ I ! 11!1 :mr--t-c+:r+c't;J

II III: I.;..;- II I II

...
I

i!

I ,I I

I I I
I I

I ! I! Ii! I I: l' I ! I~!

I ,I I I II I "I iI:1 Ililll I ,1'1':
I I i I ! I I 1 I: II III I!: !

I I!

, !

!i II

I I

II

II I

: i II ! I

j II ! iii
! I i \ II I

I1 I I I 'I

I I II I ,
I I I I

I I' II i ;

I
H-r

I I

! I I

, I I

! II

I I I

'!

: I

j I j

II

I I

I

i II
I!

I,

i i

I II
!! I

I I II

i III

, I

i I

: I

I! I

I!

I II
I! I:

I

I II

I

! II

I,

: iii
I I I

I

I I

i I

I I

, ,

I I :

! :

I I I

I i I

I

I I I

'"I

II' ..;.-
I I

1 ~ I"~

I

I ,

I; ,
I I I

I I i
I

I: !

I I

, ,

! I IJ,....-f

I I! II,

I I I I I
I I I

! !

,11 I I

!
! ! I I

! ! I I

I I t I

I I

1"

I

I I : I

I I I

! I I

,'1

I I:

I I I I III
I I I L,..;-r

I I: I ,!

I I

I I I I

~ti

I ! I

I :

I I I

I I i
I

: I I!

I I

I I

I I
I

I I

I I

I i I I

I I

I I

I I I i

I I I I

I

I I

; I !
I I I

I I

I I

I I I I

I I I
I I I I
I : i ;
I I !

I I i

1--"""'1

I I

I I

I I
I
I

I

I I I

I I I I
! I

I I I ,
I

N

I

I I I I

II

, I

I

I I

Il

I I

I I

I I I I I I III
II I I' I I ,I

II
II II

! I

II
III I

11'11 I I :...:-

I I--t""" '.-l-
i j I

I i I! j i I I 1 i

I! I

III1
t I:

III I'

I I I: I

1111
111111

I !

1I1I

/1

\ I I I II i I I ~r:...... I ! i :
I I I I • I I I I iii..: i I
I~ I"illlJ r 'Il I I I I I I

I

"",

I II
I I,

III I

II I
I

I I! III

II

II

I I
I

II

i III I I i : II

I I

II

I II i

I
I I

I ,~YI I I:JI I I I I

II

II

I I I

I I

I I

II
, I

I

I I I

III
I
I

Iii

I I
I I
I

I

I I

i i

I I
: I

:

f I

! I

I I

I I

; I

I I
I I I

1,1 )

I I I

~I

I I I
I I

I

I I I

I I

I I
I I I I

I I

: i I
I I II I

I' I I

I I I ,

I I I I I

I
I I

I
I

I I I
I I I I I

I I I
I 11

I,

I
I I I :

I !

I
I I I I
I I

I I I I

: j 1

I I

I I

I

I I I

I I

I I

I I

I I I
I I

I I I

, I
I , ! I

I I

t I :

I !

I I I I I

I I

I
I I

I I
I I

I I
I , I

1 j I I
I I I

I I
I :

1 I

t \ I I

I
I I I

I I I

II I I I

I I

I

I '
I

'I!
III

00
I

I II' :11' III:
I: I iii

I III i
uunru ii'
III1I II I,

II :11

II \1 I''I 1'111 1111 iii
I i I II: II i Iii

I ! ,i .! iii ; ;

'I!, III: 'PI III I I I

I II Ii uu II
j 1 ii:, il!ii i,llil :

III: III, 111'11,11'

r
I

I I i !'I

II I I i iii: III! il!:
I I I I', ,I'

!II

ill!1111

1I11 "III'!I!'
I III i Iii! III ,!I

! I H II

II i II 1:11 lil:I!li: l !
I'll i I:i ",f,

III ill Ii:; Ii:
I i I II :;i 1:1; d:;

III1I11 III_ I! I

I

I

I
'I!
:

I

I

II I
I

46 4972
MAOE IN U.S.A, •

I
!
I

I' I

I I

II I I
I II I I

II II

I

,I

'I

II
I

I!
I

I

1'1

, !

lill

II
III

I I
I

'I

'"I
'I I

II I
I I

II
II

III

III
I I

I I
I I
III

! I II'

I !!
!! I

I I

I II
I

II II

I 1 I Ii I I
I I I I! II

! II

I:", I I

, t" I I

I
II

1 I

'I i !

11111111
I I II

I I I II

~IIIIII
I II I i II

;.;..-- '0 I I

11r I I '! i II

...
I

jill! ! I!

II i I

I II' II

SEM I·LOGARITHM rc
2 CYCL.ES X 70 DIVISIONS

KEUFFEL. S. ESSER CO.

J
I I
I I I

II I

I ,! I

I I

I i I

I I I

I I I

I I

I

I
......-r
! I1.,
I"!'
I I

'"I

I I

I I I
I I

I I I

I: I

! I I

I I I

I

-+-t"

H- I

I I , I

I I I
I I I I

I I

I
I I I

I I I
I I

I

I I

I !

,I I

I

: I

I

I I
I I

I I

I

I ,

I

: I ! '

I I
;

I I
I

I

..:-
I I

"~-~

i I I
j ! I

I I
I I I--! II

I I

II i

,II I

I I'

!! i
: i'

I! i

I ,

II I
I : I

iii i

u...-r
III

I I II
I t I,
II

I I I

I II

I ! ~ :
I I " I ,

I I I!

I'I,
I I ! 1

,
j I I! 1

I "
............
II, :

I /1:'

1\;

II II

I I ~ I

II! 1

III

I III'
III'

I I I I " I
I I,

III:
I I'

j 111,1

II
I

!
I

I I I

i I

I: .
I

Ii

I I

I I

I I

I I I j I

: l

I , I

Iii! I

I I
I

I I I

I ! I

I I I I I

I ~ : I ! i I

I I I I:

I I! I I I 1I111

I I I

I

I I I I I I

I I I I I
I I i
I I I

i I
I

I 1"

I I I
! I I I

I I I
I I " I I

I i I
I I I i I I

I I I
, ; I I
j! I I

"'i.

I I I:
I I

I I i I

I \I I I

I I
I

I I
I I I I

,''-
I I

I I

I I
I I I I

I I I I II

I I I I I I I I I i

I i I

I I I !! I I I

I I 'I I I
I I: I I

I I! 1 II I I I II
I I I I I!

! I I I I i I
I til I I 11
I I I '''';-1"1"
i...,.- ; I IJ I 1/1

I I .. I .f.J I II
, '~j, :<-1 v' I I III

I I I I

: I

1 I
I

I I

I I
i I

, I

I
I I

I I

I I
j-

I

I
I I

I

00



-
-. -,.•

.. --- ----
a-I

RWr1·~-J.f: ~p-tA - #;~ ,h~;(~s) ,qp=
'--., I<r~ee-~/()~' -:.~n-- ~ 78 'Ir.s ' '. ,., _, _

5'"8 8 ~.f...s--qf-: ..,1.." = /.1/0 ' ~,,/'.s

~7:2... -. .,70

(/4-)

/1'7,

- --- (~)
INPt(r~,. ').

(3) c.+(:2)Q)

..

~..J~$~

-¢3.- _111~/hj,/e,~~ ~#
-- -- - 1- -/:-,/.1: - .: ,-,,~ Se-rcA~
.¢.f-_ c~s.~~~__.
.---- - ~~._. -.:
.¢£ - ----

¢?

.1_+3..

,+-/

~7Q '., .,t;]_

-- 1, ..-

:0

"
II

"
/I'

/I,

II

1/

#I

"

a
, J

, I

(I

._. ;

- _.t .. _

I ;

...- i --_.

,
____• •• __• __ _ 0_ •• ••



-
··-e • .- ..-"'-"- .e

. ; ~
...---------_....._-------.__.- "-----

a-.l2
._...- ..•.- '._--,----: ··~·-=-·-:~--~=r-· - f=·:~r9~,,~--~~;~~$~¥'~6-~4_L::jb ~.-. ~ Wdu;;;?'41wk;(-

.; __ ... .: .~--.-.---J--.------~ ..-.. -; .. i . I. ,;._.._.: _ .1, .. :, __ .: ._
I -·:L-=_ 5k-;;"'--· e;~;;-t- :.._. /1// Ai;; -7)---·--'·

. - - .--

/2=80 c.f..s. ,q-f :. -/-p = _
;
I____ .1.

-r

.~ /4.-' ;hcJ;~;·';qp=
I,..; .-.L- ... ~ __...... • ... _. ~_ ._.__•

0- _.__ ....... _ •. •

Con1~Jt!./1 t:

. .. '-._-'(/4-)

-- .-

_o".fll*-&
.17i'~

'e'· :1<
_.

II',

r----------'---~--~--------, .- "._.. -.

'. . Qp..... .JpA;,~~ E;I:, .Rqli1. CQmp.
..: :%"rnl7, L .r""",-

. A~t'4. _. .. ! __ _ ._._ .

"l'1 //1. ~//1,

.- ...... .. __•. __ ."+-"

.s: '])'1I .__._-- -_. --'j-'-38'3.0 _.1.0
..

I
.. - .. ,.

,
_.-.. - ..--

I
I

...~ -..---
I

I

1~~3.;.L.a._
;

-~----_._--

.I:/~ - I .
.J~ ,

--- ..------ ....-- ...-

____ i__ .....: __1
i---'--
i !

~_._- ._.. _--+- .,
1

.- ~ ...

•• o.

j,
". - .. _._- - ._.. -----.--,

."'-'..._.--. - -_._._-- __ ._ _ ..1._.
,

__---J._. .•. _.__.... __ .. _ •.__ .

____.1._. _

.-- ~-- --.._...

,
--··--r'

!--
i

.- --~ .-

;

------..---- --_._--
; !

1 ir·-·-· .!
I ;

--~--. ·---;-1-
-t-- --T+-

;

!.... !

--.~.--__t__--- -_._._...... -, ..__1-_
I

!_._-- .-. .. _.. ---
. '-,

_._--------

-,_.,...._,._-+-
, I

;

,

-·-i---- -----+- -1---T--- r--- ..... -_. i------- ---._---- ------ .----- --_._- ~·-----I·---'---------'

-. r- .. - .....

------ ------- ---_ .•._.- .._-.- _._- ..~- .-..'_. .'---.'- "._---_ .. "---- ----- --_._-- --- ----_..- ---~-._---- -- .•_--- -.---_.- ._----



,,

335

TONBSTONE. ARIZONA WALNUT GULCH WATERSHED 63.008

LOCATION: Cochhe County. Ariz •• 1\; mile. northe.at of Tombstone; Walnut Gulch. San pedro River. Gila River. Colorado
~sln.

AREA: 3,830 acres (5.98 sq. mil ee)

~: S10DO - Percent 0-3 3-10 10-20 20-35
Percent of area - 4 56 28 12

11 Est 1m.ted

~: Not avanable

~: IErosion Class bEE±!Percent of area

LAND CAPABILITY: Ictes e I~!'ercent of area

~: One hundred percent of the subwatershed consists of Quaternary and Tertiary alluvium of the Tombstone pediment.
The alluvium 1s made up of permeable lensed end interbedded sand, gravel, conglomerate. caliche conglomerate, and some
clay. Two series of conglomerate are recognized beneath the recent alluvium of the Tombstone pediment. A younger
conglomerate whose bedding 1s nearly conformable to the pediment surface and probably considerably older than that sur-
face, and an older Tertiary conglomerate lying unconformably beneath that. These conglonerates are known to persist to

depths exceeding 1,200 feet. Topographic expression of the alluvium is that of low undulating hills dissected by pre-
sent stream channels. Caliche conglomerates of the unlt are falrly resistant to eroslon and form steep cliffs of low
relief in some of the present stream channels. The southeast tip and fluvial outlet of the watershed 1s underlain by
the remnant of a highly fractured intrusive basalt p Iub , The regional wateruble is about 425 feet deep.

StratigraphY and Hydrogeology of Walnut Gulch Subwatershed 63.008

System
Formation and percent

Descript ion
of area

Recent alluvium 99'4 Gravel sand and e l ev,
Quaternary Younger

Gravel, sand, conglomerate, caliche conglomerate, and clay, some boulders.
I> conolomerate < 1'k

Older Gravel, sand, cong lomera ee , caliche conglomerate, and clay, some boulders.Tertiary c cne Lcmer ate < 1'k

Basalt < 1'k Intrusive olivine basalt nluir. secondary calcite vein fillinG'.

Source of data: General Geology of Central Cochise County, Arizona, by James Gilluly, U. S. Gen1Dgical Survey,
Professional Paper 'l81, 1956, and extended field studies by project staff.

SURFACE DRAINAGE: Good, length of principal waterway is 8.0 miles with 2 major tributaries; a natural watershed with
surface flow in well defined water courlelj includes glged watershed 63.011.

CHARACTER OF now: Ephemeral

INSTRlJIIENTATION: Precipitation: Me.sured by 11 24-hour weighing rain gagel. ~: Critical depth flume (precali-
braeed). AD-35 analog strip chart water level recorder.

WATERSHED CONDITIONS: (Includes \olatershed 63.011; Vegetation cover: Approximately one-third of the area is dominated by
desert shrubl (whitethorn, creosotebush, tarbush) with. crown spread of approximately 30 percent and an understory of
grasses with less than 1 percent basal area. The remaining two-third. of the area is donfnated by grasses (black grarna,
curly mesquite grass, s ideoats grama), with a basal area of about 2.5 percent, interspersed by dt!sert shrubs with a
crown spread of about 5 percent.

GENERALLY REPRESENTS: Desert gra'lland range I in the Southea.tern Arizona Basin and Rangeland Resourcel Area (D-4l).

ccopeeee Ive Reee arch Project of USDA and Arizona Agricultural Experiment Station

63.8-1



6].008- 2

263
r--------------------------------------------------------------------------------------------------------------------.,: ~~~~ ~~~~_~~~~~_~::~~~~~~_~~~~! ~~i~"!5!~... :
I Day .laD reb liar apr liar .JaD Ja1 lag 5ep oct 10' Dec I If7/

1IIJ83

~.~'''':0;~.$-:'',~.~-!I\
nllT OP .. . ~~.",n1;Zm',ijf

BO 0000]2
8-10 1815 0.0 0.0 8-10 1859 0.0 0.0

1819 3. _501 0.2] 190' 150.662 0.0011
1823 2.1000 0.]1 1909 891.032 o. DUB
18U 0.2100 D." 1911 1220.211 0.0213
1850 1.5'2B 0.62 191] 1282.5'2 0.0327

190] '.0611 1.50 19n 1213.U8 0.0]71
1910 0.8511 1.60 1915 1215.5U 0.0"0
19]0 0.0600 1.62 1919 962.392 0.06]2

192' 129.002 0.0812
1929 "6.]" U.09'2

19]' ]22.693 0.10ll
19]6 286.013 0.1058
19]9 ll1.198 0.1099
19U 259.211 0.1162
19'9 220.]35 0.1215

195' 182.0U 0.1258
1959 1]5.000 0.1292
200] 112.919 0.1]13
2005 110.]]5 0.1323
2009 112.919 0.13a2

20U 102.81' 0.1365
2019 91.028 0.1381
202' 8'.395 o. U06
20H 62.75_ 0.1'38
20U _].66' 0.U61

BO 000032
8-10 0.0 0.0

IUlBSBlD COIDITIOIS:
'8getatl•• co.er: Ipproz
ia.tely JJI of the area i8
doalnated by desert sbcabs
«whitethorn, creosotebush,
tarbuBb) .lth a crown
spread of appro'hately
301l aDd aD uDderstory of
grasses .,ith less thaa 11
basal area. The rea.i.lag
671 of the area Is 40.1natea
by grasses (black gr ••• ,
carly aesqaite, 81d80ats
gr.aa) .ith a ba.al area of
about 2.5S,. interspersed by
desert. shrabs .itb • crow.
spread of about 51.

205_ ]'.000 O. U18
210_ 26.365 0.1_91

I 21U 21.226 0.1501
1 212_ 16.560 0.1509
I 213' 12.221 0.1515

I 220_ '.215 0.1526
I 22H 0.608 0.1529 I
I .' 2300 0.0 0.1529 1
1.-------------------------------------------------------------------------------------------------------------------~
80ns. ~o couert ruDoff iD CPs to II/8B, nltiply by 0.000259.

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

- 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2_.5931 0.0 0.0 0.0 0.0

11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.3'0 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.'1'1 0.0 0.0 0.0 0.0
n 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.2UI 2.1101 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2881 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2] 0.0 0.0 0.0 0.0 0.0 0.0

_. _5]1 0.0 0.0 0.0 0.0 0.0
H 0.0 0.0 0.0 0.0 0.0 0.0 ].8321 _.2281 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

26 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 0.0 0.0 0.0 0.0 0.0 ~.O 0.0 2.2151 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ~ 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
]0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
]1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1-------- -----------------------------------------------------------------------------------------------------------1
I nll 0.0 0.0 0.0 0.0 0.0 0.0 0.261] 2.1'23 0.0923 0.0 0.0 0.0 1
1 IIeBlS 0.0 0.0 0.0 0.0 0.0 0.0 0.051 0._13 0.011 0.0 0.0 0.0 1
1 STl n 0.0 0.0 0.0 0.0 0.0 0.0 0.050 0.111 0.015 0.0 0.0 0.0 IL____________________________________________________________________________________________________________________-..1

Ions: "fo co.,ert: aean dall r discharge iD CPS to 11/011, aG1tiply by 0.006215. STl n are baseel aD 5 yt oDly
(1966, 1968-71).

e i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~==~~~~=~~=~~~=~~~~=~~~=~~=~~~~~~~~~~i."~ri~~~~~~~~~~~~~~~~~~~
1 lInCBOIIT eOIDITIOIS UIIPiLL 1010n 1
1 Date Balofall RUDOff Date Tl •• late.llity Icc. Date 'Ii•• late lee. 1
I lIo-Day (locbes) (laches) la-Day of Day (!.D/br) (lacbea) 80-0ay of Day (cts) (hcbes) 1



-----.----------------------------------------------------------------------------------------------------------------
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10711S: to cooyert raooff is crs to II/BB. aaltipll hy 0.000259.

~-""linn or :, ~.. ~'- .. _. ", -'-~~~

BG 000032
7-2_ 1657 0.0 0.0 7-24 1738 0.0 0.0

1700 1.3999 0.07 1739 84.159 0.0002
1702 9.0022 0.37 lHO 163.339 0.0007
1705 6.1596 0.68 1742 178.999 0.0023
1709 0.9000 O.H 1743 191.861 0.0031

1713 0.9000 0.80 1741 187.127 0.0064
1717 0.7500 0.85 1750 164.158 0.0087
1725 0.1500 0.87 1753 143.857 0.0107
1748 0.0522 0.89 1755 122.225 0.0118
1755 0.0 0.89 1756 118.314 0.0123

1807 0.1500 0.92 1758 106.356 0.0133
1801 84.726 0.0146
1803 73.953 0.0152
1807 63.015 0.016'
1811 '9.880 O.OlH

lB15 41.418 0.0182
1817 '1.929 0.0185
1818 '6.962 0.0187
1821 Q8.340 0.0193
182' '3.093 0.0199

1826 37.090 0.0202
1829 35.433 0.0207
1831 32.801 0.0210
1833 30.281 0.0213
1835 28.077 0.0216

18QO 25.866 0.0222
1842 25.573 0.022'
1844 26.261 0.0226
1847 24.' 16 0.0229
18'9 24.227 0.0231

KG 000032
7-24 0.0 0.0

8AtlBSBllD COIDI7IOI5:
VegEtatiYE coyer: Approl
iaatell 33' of tbe area is
dosioated bl deSErt sbrabs
(.bitetbols, creosotebasb,
tarbasbl .itb a croso
spread of approliaatell
30' asd ao understory of
grassEs .itb less thao 1.
basal alea. the reaaioiog
67' of tbe area is doaioated
bl grasses (hlact graaa,
curll aeegaite, sideoats
graaa) .itb a basal area of
ahout 2.5', iotErspersed by
desert sbrabs .itb a cro.s
spresd of about 5'.

,-- ---~--------------------------------------.-------------- ------------ .---. -------------- ... ..-.-----------------~'1
I 1972 BEll DULl IlSC8l5GE lets) tCBBStOJB, ABIZCIl 8-8 I
1------------------------------------------------ .-------------..---------------------.--------------------------------1I Day Jao feb Bar Apr Say Jao Jal Aug Sep Oct loY Dec 1

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

6 0.0 0.0 0.0 0.0 0.0 4.483 0.0 0.0 0.054 0.260 0.0 0.0, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.027 0.0 0.0 0.0
B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.034 0.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10 0.0 0.0 0.0 0.0 0.0 0.0 0.0' 0.0 0.0 0.0 0.0 0.0

11 0.0 0.0 0.0 0.0 0.0 0.0. 0.0 0.0 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.029 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0 0.0 0.0 0.080 0.0 0.0 0.0 0.0 0.0

16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.634 0.0 0.0
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 0.0 0.0 0.0 0.0 0.0 0.0 4.048 0.0 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

26 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.042 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0 0.0 0.0 0.425 0.0 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.771 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
31 0.0 0.0 0.0 0.0 0.232 0.0 0.0

1----------------------------------------------------------------------------------------------------------------------1
I IIUI 0.0 0.0 0.0 0.0 0.0 0.1494 0.1469 0.0358 0.0027 0.0611 0.0 0.0 I
1 IJCBllS 0.0 0.0 0.0 0.0 0.0 0.028 0.028 0.007 0.001 0.012 0.0 0.0 I
1 57A II 0.0 0.0 0.0 0.0 0.0 0.005 0.046 0.14' 0.013 0.002 0.0 0.0 1
\----------------------------------------------------------------------------------------------------------------------~
107115: 'fa CODger't aeao dalll discharge h CIS to II/DAY, aaltipll bl 0.006215. S7A II are based 00 6 Ir ooly
(1966, 1968-72) •

I-~;;-----;~;~;;;-;~;~;;-;;;~-----------------------------------------;~;;~;~;;~~~;;~ ------------------1
1--------------------------------------------------------------------------------- . ~~~=~~-~-----------------------II lInCllDllU COIDUIOl5 BUlPlLt BOIOll I
1 Date Baiofall Baooff Date 7he Ioteositl Ace. Date 7he Eate Ace. 1
I lIo-Dal (iocbes) (bcbes) IIc-Dal of Dal (b/br) (bcbes) Bo-Dal of Dal (cfs) (bcbee) I
---------------------------------------------------------------------------------------------------------------------

196
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IOTIS: To cOD.ert rUDoff 1D CIS tOII/BB, .UltiplJ bJ 0.000259•

r-----------------------------------------------------------------------------------------------------------------------,
I 1972 SILIC!ID 1010ll 1'11% %018S!011, IIIICII 1-8 I
1----------------------------------------------------------------------------------------------------------------------\I IITIICIIDIIT COIDITIOIS IIIllILL 1010ll I
I Date latDhll luuoff Date The IDtenitJ Icc. Dat. Ti.. lat. Icc. I
1 1I0-DaJ Chches) (iDches) IIa-DaJ of DaJ (iD/hr) (iDchs) IIa-DaJ of DaJ (cfs) (iDches) I

.-------------------------------~--------~---~------------------------------------------~-----------------------------,

e lIlIllT 0. JnI 2Q, 1912 (COnUUIlD)

1-2' 185' 17.'56 0.0235
1859 13.61' 0.0238
1903 13.61' 0.02'0
190' 1'.171 0.02"
1910 11.260 0.02"

1916 7.736 0.02'6
1920 5.706 0.02'1
1923 '.918 0.02'8
1925 '.568 0.02'8
1936 2.62' 0.0250

19Q5 1.335 0.0251
1955 0.'93 0.0251
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~~tJtJ 8
Rf/NPH

~ S'-,P .,t- 76

C>
183008 9 8 78 13 10 .13 0.819 0.1000 0.000 0.0000 10
63008 9 8 76 27 0.09 0.337 0.000 0.0010 11'.0000 0
83008 9 8 78 42 0.08 0.130 0.01010 0.000 10.0000 0
83008 9 8 75 58 0.11'3 0.1041 10.10100 0.0100 10.01000 0
831008 9 6 78 120 10.00 0.000 0.000 10.0100 10.10101010 10
83011'8 9 8 78 1538 0.00 0.000 10.0011' 0.000 10.0101011' 10
83008 9 G 76 1539 0.05 0.108 0.101010 10.000 0.010010 0
83008 9 8 78 1542 10.07 10.214 10.01010 0. 0~10 10.1010100 0
63008 9 8 78 1543 0.13 0.848 0.000 0.000 0.0000 0
8310108 9 8 76 1544 0.19 2.11'511' 10.001 0.011'0 0.11'000 0
83008 9 8 78 1547 0.21 2.513 0.001 0.000 0.00010 0
83008 9 8 78 1548 0.33 7.037 0.002 0.000 0.0000 0
83008 9 8 78 1550 0.41 11.835 0.003 0.000 0.0001 0
63008 9 8 78 1552 0.47 15.543 0.004 0.000 0.00102 0
83008 9 8 78 1554 0.44 13.408 0.004 0.000 0.0003 0
83008 9 8 78 1558 0.39 110.000 0.003 0.000 0.0004 0
63008 9 6 78 1558 1. 82 325.714 0.084 0.001 0.0018 0
63008 9 6 76 1559 2.00 401. 197 0.104 0.002 0.0034 0
83008 9 6 76 16100 2.12 449.669 0.1i6 0.002 0.10052 0
63008 9 6 76 1602 oj ?';; 492.018 0.127 0.004 0.0093 0t...L-L-

83008 9 8 78 1804 2.35 548.080 0.142 0.005 0.0138 0
83008 9 6 76 1805 2.32 538.458 0.139 0.002 0.0181 0

o 83008 9 6 76 1608 2.40 571.988 0.148 0.002 0.0185 0
83008 9 6 78 1807 2.31 530.659 0.137 0.002 0.0209 0
830108 9 6 78 1808 2.32 538.022 0.139 0.002 0.0232 0
83008 9 6 78 1611 2.19 478.852 0.124 0.007 0.0298 0
63008 9 8 78 1813 2.310 527 .841 0.137 0.1004 0.0341 0
83008 9 6 78 1815 2.25 508.008 0.132 0.005 0.0388 0
83008 9 8 78 1817 2.28 519.082 0.134 10.004 0.0430 0
63008 9 6 78 1618 2.32 538.022 0.139 0.002 0.0453 0
63008 9 6 76 1821 2.34 544.559 0.141 0.007 0.0523 0
83008 9 8 78 1623 2.44 588.187 0.152 0.005 0.0572 \)

63008 9 8 76 1628 2.34 544.996 0.141 0.007 0.0645 0
63008 9 6 78 1830 2.21 491.133 0.127 0.009 0.0734 0
83008 9 6 78 1832 2.08 432.516 0.112 0.004 0.0774 0
83008 9 8 78 1834 2.00 401. 995 0. Hi4 0.004 0.0810 0
83008 9 8 78 1838 1. 90 358.153 0.093 0.007 0.0875 0
83008 9 6 78 1843 1. 78 299.217 0.077 0.007 0.0947 0
83008 9 8 78 1647 1. 85 259.488 0.087 0.005 0.0995 0
83008 9 8 78 1852 1.53 219.303 0.057 0.005 0.1047 0
63008 9 8 78 1858 1.47 201. 235 0.052 0.005 0.1101 0
83008 9 6 78 1702 1.38 172.752 0.045 0.003 0.1133 0
83008 9 6 78 1708 1.35 184.705 0.043 0.003 0.1162 0
83008 9 8 78 1710 1. 39 178.428 0.048 0.003 0.1191 0e 63008 9 8 76 1712 1.38 172.752 0.045 0.002 0.1205 0
63008 9 6 78 1713 1.39 178.713 0.046 0.001 0.1214 0
63008 9 8 75 1715 1. 35 185.802 0.043 0.002 0.1229 0
63008 9 6 78 1721 1.25 139.324 0.036 0.004 0.1269 0
63008 9 8 76 1728 1. 17 120.378 0.031 0.003 0.1297 0
63008 9 6 76 1731 1. 09 101.477 0.026 0.002 0.1321 0



-------.- ... ~ - -

83008 9 6 76 1735 1. 01 86.441 0.022 0.002 0.1337 0

63008 9 6 76 1748 0.88 62.694 0.016 0.004 0.1379 0

63008 9 6 76 1753 0.85 58.293 0.015 0.001 0.1392 0

63008 9 6 76 1802 0.78 48.757 0.013 0.002 0.1413 0

63008 9 6 76 1812 0.71 39.780 0.010 0.002 0.1432 0

63008 9 6 76 1828 0.61 27.566 0.007 0.002 0.1455 0

63008 9 6 76 1842 0.51 18.337 0.005 0.001 0.1469 0

63008 9 6 76 1858 0.40 11.075 0.003 0.001 0.1479 0

63008 9 6 76 1913 0.32 6.607 0.002 0.001 0.1485 0

63008 9 6 76 1928 0.24 3.504 0.001 0.000 0.1488 0

63008 9 6 76 1944 0.18 1.815 0.001 0.000 0.1490 0

63008 9 6 76 1958 0.13 0.819 0.000 0.000 0.1491 0

63008 9 6 76 2014 0.09 0.329 0.000 0.000 0.1491 0

63008 9 6 76 2028 0.05 0.089 0.000 0.000 0.1491 0

63008 9 6 76 2053 0.00 0.000 0.000 0.000 0.1491 0



8 Wi$" L, PRe

~3, (}tJ8

FtyO/'?I'It?-/'/C4

? yp-r 76

G>E
16310101001010028 g-~---s-' 76 15105 0.101000 10.010 0.1010 10 (17) .!f4..flt'".s

830100010101028 9 6 78 15i? 10.31000 10.108 0.06 10
83010001010028 9 8 78 1524 1. 2857 0.15 0.21 0
830000001028 9 6 78 1532 0.60100 10.08 0.29 0
6310010101001028 9 6 76 1539 10.5143 0.06 10.35 10
830010000028 9 8 76 1553 0.1714 0.104 10.39 0
63000000028 9 8 76 1800 0.2571 0.103 0.42 0

163000000032 9 6 78 1522 0.0000 0.010 0.00 10
83100010100032 9 6 78 1529 0.7714 10.09 0.109 0
83001010001032 9 8 76 1531 0.9101010 10.103 10 .12 0
8301010101001032 9 8 78 1533 10.90100 0.103 10.15 0
83000000032 9 G 78 1535 2.40010 10.08 10.23 0
63000000032 9 8 76 1537 2.1000 10.07 10.30 0
830010000032 9 8 78 15410 2.8000 10 .14 10.44 10
8310000001032 9 6 78 1542 2.70100 0.09 0.53 0
83000000032 9 6 76 1544 3.3000 0.11 10.84 10
830010100101032 9 8 78 1548 0.751010 10.05 0.89 0
830000001032 9 8 76 1552 10.7500 0.05 10.74 10
83010101010101032 9 8 78 1557 10.810100 10.105 10.79 10
830010101001032 9 8 78 16104 0.2571 0.03 0.82 10
831010101010101032 9 8 78 rsn 10.1714 10.02 10.84 10
83001001001032 9 6 78 1823 0.1000 0.02 0.88 0

183001001001033 9 8 78 15210 10.1001010 10.1010 '0.1010 10
631010100001033 9 6 76 1531 0.2727 10.05 0.105 0
63101010000033 9 8 76 1537 0.4101010 10.104 10.109 10
63010001001033 9 6 76 15410 1.801010 10.109 10.18 0
6310101001010033 9 6 78 1543 4.00010 10.210 0.38 0
83100010001033 9 8 78 1548 1.41000 10.07 10.45 10
831010101010101033 9 8 76 1548 3.001010 10 .10 10.55 10
83000101010033 9 6 78 1551 2.20100 0.11 10.88 10
631010101010101033 9 6 76 16101 0.3000 0.05 0.71 0
8310100000033 9 8 78 1609 10 .15100 10.02 10.73 0
63101001010101033 9 6 76 1818 0.1333 10.02 10.75 0

18301010010101038 9 8 76 1532 0.101000 0.00 0:1010 10
63101001010101038 9 6 76 1535 2.2101010 10.11 0.11 0
63010001001038 9 8 76 1543 10.75010 0.110 10.21 10
8301010010101038 9 6 76 1548 1.4101010 10.107 0.28 10
8310010010101038 9 6 78 15510 3.15100 10.21 0.49 10
831001001001038 9 8 76 1553 3.2101010 0.18 0.85 0
8310100101001038 9 8 78 1558 0.72100 10.08 10.71 0
6310000100038 9 6 78 1604 0.4000 10.04 10.75 10
6310000100038 9 8 78 16109 10.24100 10.102 0.77 10
8310001010101038 9 6 78 1822 10.0482 0.101 0.78 0

163000000039 9 6 76 1526 0.100010 10.010 0.00 E 10
63000101010039 9 8 78 1816 0.9240 0.77 0.77 E 0

163001001001044- 9 8 78 1522 0.0000 10.1010 0.010 0
6310001010101044 9 6 78 1529 10.8857 0.108 0.108 10
831010100100044 9 6 76 1532 10.810100 10.04 0.12 0
8300001001044 9 6 76 1535 10.610100 10.103 0.15 10
631010100010044 9 8 78 1539 2.25100 0.15 10.310 10



63000000044 9 6 76 1542 1.4000 0.07 0.37 0
63000000044 9 6 76 1546 2.1000 0.14 0.51 0
63000000044 9 6 76 1550 1.2000 0.08 0.59 0
531J01J001J1J44 9 6 78 1554 1.2001J 0.08 0.67 0
63000000044 9 6 76 1557 0.8000 0.04 0.71 0
63000000044 9 6 76 1605 0.1500 0.02 0.73 0
63000000044 9 6 76 1608 0.2000 0.01 0.74 0
63000000044 9 5 75 1613 0.1200 0.01 0.75 0

163000000051 9 6 76 1517 0.0000 0.00 0.00 IJ
63000000051 9 6 76 1525 0.5251J 0.07 0.07 0
63001J01J0051 9 6 76 1531 0.9000 0.09 0.16 0
63001.01.01.001.051 9 6 76 1538 1.1143 0.13 0.29 0
63000001.01.051 9 6 76 1544 2.31.000 0.23 0.52 0
53000000051 9 6 76 1554 0.6600 0.11 0.63 0
63000000051 9 6 76 1612 0.2000 0.1.06 0.69 0

16301.01.0000052 9 6 76 1527 1.0.0000 0.1.00 0.1.00 0
631.001.001.01.0052 9 6 78 1537 1.0.6000 0.10 0.10 0
63001.0001.0052 9 8 76 1548 0.9818 0.18 0.28 0
63000000052 9 8 76 1552 0.6000 0.04 0.32 0
83000000052 9 6 76 1558 1.5000 0. 15 1J.47 IJ
83000000052 9 8 78 181J5 1. 2857 0.15 0.62 0
63000000052 9 8 76 1810 0.8000 0.05 0.87 0
63000000052 9 6 76 1617 0.2571 0.1J3 0.70 0

1631.0000001.054 9 8 76 1527 0.01J1J0 0.00 0.00 IJ
5300lJQj0eJ054 9 6 76 1535 1J.60eJ0 0.08 0.08 0
63000000054 9 6 76 1539 1.201J0 0.1J8 IJ .16 0
630001J00054 9 6 78 1548 0.4000 0.06 o "., 0.L.L..

8301.001.000054 9 6 76 1552 0.6000 0.1J4 1J.26 0
6301J1J01J0054 9 6 76 1559 1.21J00 0.14 0.40 0
63000001.0054 9 6 76 1604 1.0800 0.09 0.49 0
631.000000054 9 6 76 1611 1.0.4286 0.05 0.54 0

·e
631.0001.000054 9 6 76 1619 0.1500 1J.02 0.56 0
63000000054 9 6 76 1627 0.0751.0 0.01 0.57 0

163001.0000055 9 6 76 1539 1.0.1.0000 0.00 0.00 0
63000000055 9 6 76 1545 0.3000 0.03 0.03 0
6300001.00055 9 6 76 1552 0.0857 0.01 1.0.04 0
6300001.01.0055 9 6 76 1600 0.3000 0.04 0.08 0
83001.0000055 9 6 76 1605 0.2400 0.02 0.10 0
631.01.00000055 9 6 76 1608 2.6000 0.13 0.23 0
63000000055 9 6 76 1611 2.2001.0 0.11 0.34 0
630001.000055 9 6 76 1614 1.8001.0 0.09 0.43 0
63000000055 9 6 78 1616 1.8000 0.06 1.0.49 0
63000000055 9 6 76 1623 0.3429 0.04 0.53 0

163000000056 9 6 76 1522 1.0.0000 0.00 0.00 E 0
83000000056 9 6 78 1616 0.5556 0.50 0.50 E 0

163000000080 9 6 76 1520 0.0000 0.00 0.00 E 0
631.0000001.080 9 6 76 1641.0 0.0600 0.08 0.08 E 1.0

163000000087 9 6 78 1524 0.0000 0.00 0.00 0
631.000000087 9 6 78 1531 0.4286 0.05 1.0.1.05 0
63000000087 9 8 78 1541 0.9000 0.15 1.0.20 0
630001.000087 9 6 76 1544 3.2000 0.16 0.36 0
8301.00000087 9 6 76 1550 2.1001.0 0.21 0.57 0
83000000087 9 6 76 1555 1.9200 0.18 0.73 0
63000000087 9 8 78 1602 0.4286 0.05 0.78 0
83000000087 9 6 76 1607 0.4800 1.0.1.04 0.82 0
63000000087 9 5 76 1618 0.1091 0.02 0.84 0
631.00001.00087 9 8 76 1623 0.2400 0.02 0.86 0

1630001.000088 9 8 78 1523 0.01.000 0.00 0.00 0
6300001.00088 9 6 78 1530 0.5143 0.06 0.06 0
83000000088 9 6 76 1536 0.6000 0.06 0.12 0
6300001.00088 9 6 76 1545 0.4667 1.0.07 0.19 0
63000000088 9 6 76 1552 1.2000 0.14 0.33 0
63001.0001.0088 9 6 78 1556 1.81.001.0 0.12 0.45 1.0
83000000088 9 8 76 1601 1.3200 0.11 0.56 0
~:<;fiifiifiiGh10088 9 8 76 1609 0.3000 0.04 0.60 0



63000000088 9 6 76 1619 0.1800 0.03 0~S3 0



163001010000B9 9 6 76 1527 10.100100 0.00 0.00 0
8301000100089 9 6 76 1534 0.4288 0.05 0.05 0
63000000089 9 8 78 1541 0.8857 0.08 0.13 0
8300100lO0089 9 8 78 1548 1.08010 0.09 ill .).) lO.~~

630000lO0089 9 6 78 1550 1.5lO0lO 0.1lO 0.32 lO
6300001001089 9 6 76 1555 1.2000 0.10 0.42 0!e 631000000089 9 6 76 1603 0.7500 0.10 0.52 0
831000000089 9 8 76 1612 0.0000 0.00 0.52 0
63000000089 9 6 76 1617 0.3600 0.03 0.55 0
83000000089 9 8 78 1627 0.2400 0.04 0.59 0

163lO00000090 9 6 76 1528 0.0000 0.00 0.lO0 0
63000000090 9 8 76 1533 0.6000 0.05 0.05 0
63000000090 9 6 76 1537 0.9000 0.06 0.11 0
83000000090 9 8 78 1544 0.800'1 0.'17 '1.18 0
63000000090 9 6 78 1550 0.901010 10.09 0.27 0
63'100'1'10090 9 6 78 1558 1.35'10 0.18 0.45 0
63000000090 9 8 76 1603 1.4400 0.12 0.57 0
63000000090 9 8 76 1615 0.3500 0.07 0.84 0
63000000090 9 6 76 1623 0.2250 0.03 0.67 0

163000000091 9 6 78 1538 0.0000 0.00 0.00 0
631000000091 9 B 78 1543 0.61000 0.05 0.05 0
63000000091 9 8 78 1552 0.20010 0.03 '1.08 0
630001000091 9 6 78 1559 0.5143 '1.08 0.14 0
83000000091 9 6 78 1605 0.9000 0.09 0.23 0
83000000091 9 6 76 1611 2.0000 0.20 0.43 0
63000000091 9 6 76 1617 0.5000 0.05 0.48 0
63000000091 9 6 78 1629 0.1500 0.03 0.51 0
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TOMBSTONE, ARIZONA IIALmIT GULCII IIATERSIIEO 63,011

LOCATION: Cochise County. Ariz. ; 4 1/3 miles northeast of 't ombe t one , Walnut Gulch, San Pedro River, Gila River.
Colorado River Basin.

~: 2,035 acres (3.18 sq. miles)

SLOPES: Slope - Percent 0-3 3-10 lU-20 20-35
Percent of area II 4 52 28 I 16 I

J.I Estimated

SOILS: Not available

EROSION: Erosion Class I 2
Percent of area 98 2

l3ELAND CAPABILITY: IClass
Percent of area

GEOLOGY: One hundred percent of the aubwa t e r ahe d consists of Quaternary and Tertiary .alluvium of the Tombs tone pediment.
The alluvium Is made up of permeable lensed and interbedded sand, grave 1, conglomerate, caliche conglomerate I and some
clay. 1\.10 series of conglomerate are recognized beneath the recent alluvium of the Tombstone pediment. A younger
conglomerate whose bedding t s nearly conformable to the pediment surface and probably older than that surface, and an
older Tertiary conglomerate lying unconformably beneath that. These conglomerates are known to persist to depths
exceeding I J 200 feet. Topogr eph Lc expression of the alluvium is that of low undu l e t t ng hill, dissected by present
stream channels. Caliche conglomerates of this unit are fairly resistant to erosion and form steep cliffs of 10"" relief·
in some of the present stream channels. The regional watertable is about 425 feet deep.

Stratigraphy and Hydrogeology of Walnut Gulch Subwat e r shed 63.011

System
Formation and percent

Descriptionof area

Quaternary
Recent alluvium 997, Gravel sand and clay.
Younger

& c onel ome r at e < 17. Gravel sand eone l omer ate caliche cenetceeeaee and c tev. some boulders.

Tertiary
Older
cone l omer at e < 17, Gravel sand c onz Lomere t e caliche c onz l omere t e and clay SOme boulders.

Source of data: General Geology of Central Cochise County, Arizona, by James GlIluly, U. S. Geological Survey.
Professional Paper 281. 1956 and extended field studies by project staff.

SURFAGE DRAINAGE: Good. length of principal waterway is 4.0 miles with 2 major tributaries; • natural watershed with
surface flow in well defined water courses.

CHARACTER OF FLOII: Ephemeral.

INSTRUMEN\'ATION: Precipitation: Heasured by 5 24-hour weighing rain gages. ~: Critical depth flume (p rec e l f-
brated) AD-3~ analog strip chart water level recorder.

IIATERSREO CONDITIONS: Vegetation cover: ApprOXimately 20 percent of the area dominated by de!ert shrubs (whitethorn.
creosotebush, tarbush) with a crown spread of apprOXimately 30 percent cover and an understory of graues with basal
area of less than 1 percent. The remaining 80 percent of the area support! a grass cover (black grama, curly mesquite
grass I sideoats grams) with a ba,al cover of about 2.5 percent interspersed with desert shrubs averaging less than S
percent crown cover.

GENERALLY REPRESEN\'S: Desert grassland ranges in the Southeastern Arizona Basin and Rangeland resources area (0-41) •

Cooperative Research Project of USDA and Arizona Agricultural Experiment Station

63.11-1
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MONTHLY PRECIPITATION AND RUNOFF (Inch .. , TCl:r...iTONZ t ARIZOl:A WATr::R.il~ED 63.011
63.11

AREA 2035 A.CRE:3 0.18 SQ. :-aLF.:3)

~~ JAN r .. N'. ... NAY JUN! JUl.Y .ue Sl!:~T OCT NOV 0« ANNUAL
Yl!:AIll

1963 '! .16 .37 .03 .12 .OC .()O 2. 78 3.64 .64 .36 1. 41 .26 9.77
0 .oi .31 .00 .00 .00 • f)Q

1964 'y .2'+ .02 .33 .201 .00 .02 5.16 2.16 5. SO •5~ .69 .35 15.54
0 .00 .00 .00 .00 .00 .00 • J'J .2' 1.71 .00 .00 .~f) 2.99

STA AVO 'V .20 .20 .18 .20 .OU .01 3.97 3.00 3.07 .47 1.05 .30 12.65
0 _-,00 .00 .00 .00 .UO .00 .50 .30 .CI .00 .00 .00 1.65

IIlEAN . "1.1 .64 .78 .62 .28 .13 • JO 3.64 3.40 1. 53 .68 .64 .85 14.02
68 YR

ANNUAL MAXIMUM DISCHARGES (Inch .. p.'ho.,) ANDANNUAL MAXIMUM YOLUMES OF RUNOFF(Inch •• ) FOR SELECTED TIMEINTERVALS
1----- -.------

MAXIMUM "'AXIMUM VOLUME FOR SELECTED TIME INTEAVAL

ylE ..... OISCHA"Gl!: -
, HOUI' Z HOURS , HOV'" tz HOU"S I DAY a DAYS • DAYS

~~~.-
DATI: VOLUM. O..t.TI: "'Ol.u.. 1: O"'T. YOLV... t: DATI: YOl.u.... O.loTt: "'Ol.U... 1: 0"". VOl,.u.... OATI: VOLUME--- ._-----"'"=-- --- --- --- -_._-

1964 7-22 2.16 7-22 .91 7-22 .93 7 -22 .94 0-9 .97 9-9 .97 0-10 1. 46 9·8 1.71

M!'i'''!!.''S F-"r,RIOl-"!_R~ORO
,,63 TO 7-22 2.16 7-22 • 91 7·22 .93 7·22.94 9-9·r 97 1)·9 .97 9-10 1.46 9-8 1.71
" 64 1964 1964 1964 1964 1964 1964 1964 1964
Notes: y Monthly precipitation 1. arithmetic average of 4 rain gagt'!I on wa r e r ebe d . 1/ Precipitation record began
January I, 1963 ; runoff record began July 9, 1963 with the completion of the 6000-cfs maximum-capacity flume .
3/ Mean P based on 68-yr (1897'196.4) U.S. Weather Bureau record period at Tombstone. Ariz.

1963 SELECTED RUNOFF EVENTS TONBSTONE, ARIZONA ----=0·\j,I:Oiii:~ 63.11
ANTECEOENT CONDITIONS RAINFALL RUNO!" ...

DATI: AAIN!"ALL JltUNO .... DATI: TIM I: INTI:NIITV Ace. D....TI TIMI "ATI: Ace. &MO·DAY (jnduJ t,nc' ..J MO.OAY 0" O"V ("./'·1 (i .. d ••J MO·DAy 0" DAY 0 ../") hltc''')

I , I

Event o;!Ji.1i~\i:~{.q~'96~~g
..~.... ~~.oc,.",~. .

RG R-52 8-19 RG R-52 8-19
7-19 .03 .0000 0900 0.00 0.00 0920 .000 .0000 0
7 -22 .35 .0000 0908 3.38 0.45 0925 .002 .0001 4-
7-24 .11 .0000 0915 3.26 0.83 0930 .021 .0011 1-37-25 .17 .0000 0930 1.64 1. 24 0035 .206 .0105 l')'3_
7-26 .12 .0000 0938 1. 05 1. 38 0940 .292 .0313 ,'It7-27 .04 .0000 1002 0.23 1. 47 0945 .349 • (1580 ..,1
7-28 .15 .0000 0950 .383 .0885 79b7 -29 .41 .0000 0952 .403 .1016
7 -31 .39 .0106 0955 .376 .1210 8J.1
8-2

71'-
.18 .0274 1000 .302 .1493 &;0-

8·8 .03 .0000 1005 .196 • 17jlO I-OJ-8·10 .35 .0029 1010 .1l2 .1829
)3°1015 .062 .1901

1020 .039 .1943 11,7

1025 .030 .1971
8!!.-

1030 .026 .1994
~,.

1040 .020 .2033 53
Watershed conditions: Vegetatio 10~0 .016 .2062 4-,
cover: Approximately 20 percent 1100 .012 .2085 J3or the area dominated by desert
shrubs (whitethorn. creos o te bush , 1110 .009 .2103 H'-terbush) with a crown spread of 1120 .008 .2117

:!approximately 30 percent cover 1130 .006 .2128
and an understory of grasses with 1145 .004 .2141
basal area of less than 1 percent \200 .003 .214- I)...
The remaining 80 percent of the t-area supports a grass cover 1230 .001 .2159
(black granlll. curly mesquite 1300 .000 .2163

..
grass. aideoats grams) wi th 8 1330 .000 .2165 z:
basal cover of about 2.5 percent 1400 .000 .2165 0
interspersed with desert shrubs 1430 .000 .2165
ave reg Lng less than 5 percent
crown cover • 1515 .000 .2165

.-

NOTE: TO CONVERT RUNOFF IN IN/IIR TO CFS. MULTIPLY BY 2051. 9. FOR TOPOGRAPHIC MAP OF WATERSHElJ, SEE IlYORUWGIC OATA rOR

E:XPERlMENTAL AGRICULTURAL WATERSHEDS IN TIlE UNlTE:D STATES 1960-61, USDA MISC. PUB. 994, P. 63.1-2. FOR GEOI1lGIC AND VECE
TATION MAPS SEE 1963 USDA MISC. PUB. 1164 P. 63.1-2 AND 63.1-3. 4/ ISOIlYETAL MAP ON P. 63.6-9. USDA MISC. PUB. 1164.



......
'L;1964 SELECTED RUNOFF EVENTS TOHB3TONB, ARIZONA

>_' ",W >

63.1l

ANTECEDENT CONDITIONS AAINI"ALL RUNOI"'"

- -
O~TE "~IN'.ll "UNO" OAT! TIM! INTENSITy ...cc, OAT! fUll "AT! Ace.

MO.OA,. (,..r"'" (I ..(h./ "O·o~y 0' OA,. 0 ..;." " .. r ... ' Mo-O"'Y 0, DAY ,,_/,., (IO.d.. '

I ).~""-~.1,~
-

cf~Event of'~'lt~ff!l
'~~"." '.,~.!. ," .'" - t-

RG R-56 7-22 RG. R-56 7-22
7 -7 .05 .0000 IBIS .00 .00 1835 .ooo .0000
7-8 .03 .0000 1819 5.25 .35 1837 .000 .0000 0
7-12 .46 .0050 1822 2.40 .47 1840 .~02 .0001 3t,.7-13 .10 .0004 1827 6.36 1.00 1842 .186 .0032

7-17 .08 .0000 1830 12.40 1.62 1845 .630 .0236
,,.,,.

7-18 .08 T 1845 1.76 2.06 1847 .874 .0487 11 tfJ
7-20 .16 .0001 1849 1.198 .0832 >+F8
7-21 .16 .0000 1852 1.572 .1524 J?-;.-b

1855 1. 961 .2408 .../0,.4-
1858 2.125 .3429 .,..~'D
1900 2.155 .4142 ~#'J.'-
1901 2.061 .4494 4-,,1-1
1903 1. 961 .5164 1'0"1905 1. 804 .5791

lUI).
1908 I1.572 .6636 -~?,
1910 1.198 • 7097 ,.+Fl1913 .• 874 .7615 179
1911 .630 .8117

1?-9J1920 .503 .8400
If) "J "-

Watershed conditions: Vegetation 1925 • 313 .8740 --~ .f' "-
cover: ApproxinlJltely 20 percent 1928 .186 .8865

392-of the area dominated by desert 1930 .141 .8919
shrubs (whitethorn, creosotehush, 1935 .085 .9013 ).8'1 ....
tarbush) vt th a crown spread of 1940 .057 .9072 1/1
approximately 30 percent cover -/0 Iand an understory of grasses with 1945 .049 .911&
basal area of less than I percent. 1948 .047 .9140 9",The remaining 80 percent of the 1950 .049 .9156 /V
area supports a grass cover 1955 .043 .9194 fie
(black grama. curly mesquite ZOOO .037 .9227 7&-
grass. s Ldeoa t a grama) with a -- 1.4-basal cover of about 2.5 percent 20115 .031 .9256
interspersed with desert shrubs, 2015 .021 .9299 J.3
averaging less than 5 percent 2030 .013E .9342E
crown cover. 2045 .009E .9370E

2100 .006E .9389E

2130 .002E .9410E
2200 .OOOE .9416£
2230 .OOOE .9418£

Event of September 9~lO. 1964 11 I

~G R"51 9·9 RG R-51 9-9
8-9 .07 .0000 1615 .00 .00 1613 .000 .0000
8·13 .06 .0000 1618 2.20 .11 1615 .002 .0000
8-20 .13 .0000 1623 2.28 .30 1617 .006 .0002
8-25 .08 .0000 1627 3.00 .50 1619 .078 .0016

8-26 .05 .0000 1630 2.60 .63 1621 .250 .0070
8-27 .66 .0304 1643 .32 .70 1623 .302 .0162
9-6 .03 .0000 2000 .00 .00 1625 .359 .0273
9-8 .88 .0000 2115 .10 .10 1627 .383 .0396

2350 .00 .00 1629 .397 .0526

2358 2.77 .37 1630 .401 .0593
7400 1.50 .42 1633 .397 .0793

9-10 0005 5.52 .88 1635 .377 .0922
0018 1.85 1. 28 1637 .324 .1039
0029 1.04 1.47 1640 .313 .1198

0039 1.08 1.65 1643 .324 .1357
0047 2.10 1. 93 1645 .331 .1466
0333 .06 2.10 1647 .313 .1573

1649 .272 .1671
1651 .177 .1746

Cont Lnue d on next page

I I I
NOrE: TO CONVERT RUNOFF IN IN/HR TO CFS, MULTIPLY BY 2051.9. !I ISOUYETAL MAP ON P. 63.1-9. ~I ISOUYETAL

MAP ON P. 63.1-10.
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MOIlTHLY PRECIPITATIOIl AIlD RUIlOFF (Inch ..)
TctlBSTONE, ARIZONA WATERSHED 63.0ll

63.llAREA - 2035 ACRES (3.18 SQ. HILES)

~ J'. ,.. ... ... "y JUNII!: JULY .UG SIl!:~T OCT eev 00< ANNUAL
TIE"'"

1965 • 1 .93 .09 .26 .00 .02 .14 4.10 2.34 2.67 .00 .34 3.34 14.23

• .00 .00 .00 .00 .00 .00 .13 .01 .34 .00 .00 .00 .48

STA AVO ,. 2
.~~ .16 .21 .13 .01 .05 4.01 2.78 2.93 .32 .81 1. 31 13.16

'''_Le'. 00- _ 0lL- ----OlL_ _00._ --OlL- __....3. 1n --.Ji" M nn nn -.L16_-,,1["14
• :l.

M VO .84 .78 .62 • 28 .18 .50 3.64 3.48 1. 53 .68 .6/• .85 14.02

AIlIlUAL MAXIMUM DISCHARGES (Inch.. ,., bov'} AIlD AllllUAl. MAXIMUM VOLUMES OF. RUIlOFF (I.ch.. , FOR SELECTED TIME IIlTERVALS
•.

MAXIMUM MAXIMUM V01.UME FOR SE..LECTEO TIME INTERVAL

yE ..... OISCH""GII!: , HOU~ :I HOU}IlS • MDU"" 12 MOU"S t OAY :I CAYS • DAYS

DATil ..... TI: DATI: VOLUo.lll DATI: VOLU""'. DATI: vOLU..... DATI: VOLU.... OATIE VOLUMll O"TI: vOLU..... DATI: VOLUMI:

1965 9-4 .56 9-4 .27 9-4 .29 9-4 .30 9-4 .30 9-4 .30 9-4 .34 9-4 .34

MAXIM~MS FOR PERIOO OF R!CORD
,063 TO 9-11 9-10 9-9 9-9 9-9

.97
9-9

.97
9-10

1.46
9-8

1. 70u65 10<. .83 10, .62 ,.<, .75 10<, .77 ,.<. ,.<, '0' 10<.

Notes: For wa tershed conditions see information below and vegetative cover map, page 63.1-4. 11 Monthly precipitation
1s arithmetic average of 4 rain gages on watershed. 'lJ Precipitation and runoff records began July 9, 1963. J./ Mean
P based on 68-yr. (1897-1964) U.S. Weather Bureau record period at Tombstone, Ariz.

1965 SELECTED RUNOFF EVENT TctlBSTONE, ARIZONA ~i~¥i>i;oll~ 63.11 :
"NTI!Cl!OI!NT CONDITIONS ""IN""LL "UNO""

DAT! ,,,,,N,ALL "UNO" OATr. Tl .. r. INTENSITY Ace. DATI TI"I ftAT! Ace.
MO-OAY (I ..du, (i"...... ' "O-DAY o~ DAY (1"1'.' (I"d.., Mo-OAT 0,. OAT (i,,"" u.......J

I I I --

!!vent Of.~'iJ.'.~1

RG R-55 7-17 RG R-55 7-17
6-23 .02 .0000 2350 0.00 0.00 2351 .OOOE .0000
7-9 .49 .0000 2355 4.08 0.34 2356 .001E .OOOOE
7-10 .05 .0000 2400 4.44 0.71 7-18 0001 .015E .0007E
7 -11 .03 .0000 7-18 0002 7.50 0.96 0006 .101E .0055E

7-13 .21 .0000 0008 2.20 1.18 0011 .268E .0209E
7-14 .43 .0220 0032 0.03 1.19 0016 .354E .0468E
7-16 .58 .0000 0044 0.25 1.24 0021 .141E .0674E

0024 .114E .0738E
0028 .083E .0803E

0033 .053 .0860
0038 .032 .0896
0043 .018 .0916
0053 .009 .0939
Ob56 .008 .0943

0100 .007 .0948
0110 .007 .0960
0112 .01lE .0962E

Watershed conditions: Vegetation 0117 .013E .0972E
cover: Approximately 20 percent 0127 .012E .0992E
of the area dCl'llinated by desert
shrubs (whitethorn. c recaot.ebueh , 0137 .009E .1009E
tarbush) with a crown spread of 0142 .011E .1018E
approximately 30 percent cover 0157 .004E .1036E
and an understory of gra.lel with 0227 .001E .1047E
basal area of leiS than 1 percent 0327 TE .1052E

,The remaining 80 percent of the a
0447 .1052Earea supports 8 grass cover .OOOE

~ (black grams. curly mesquite
gral8, sideoatl grarna) with a
basal cover of about 2.5 percent
interspersed with desert shrubs
averaging less than 5 percent
crown cover.

NOTES: TO CONVERT RUNOFP IN IN/HR TO CFS, HIlLTIPLY BY 2051.9. FOR TOPOGRAPHIC HAP OF WATERSHED, SEE HYDROLOGIC DATA FOR
EXPERIMENTAL AGRICULTURAL WATERSHEDS IN TItE U. S. 1960-61, USDA MISC. PU8. 994. P. 63.1-2. FOIl GEOLOGIC AND VEGETATION
HAPS SEE P. 63.1-3 AND P. 63.1-4, THIS VOLUME. Y ISOHYETAL HAP ON P. 63.1-5.

Cooperative ~Ie.rch Project of USDA and Arizona Agricultural Experiment Station

63.ll-1
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MONTHLY PRECIPITATION AND RUNOFF (Inch.. , T<J1BSTONE, ARIZONA
11. ~~T~~SH~~L~~;Ol1AREA -203S ACRES 63.11

~ JA. ,.. ... AP. .AY JUN!! JULY AUG S£PT OCT .OY DEC ANNUAL
YEAR ---
1966 P1

0 .00 .00 .00 .00 .00 .00 .31 .06 T .00 .00 .00 .37

STA AV2/P
(63-66) Q
MEAN "3

7n vo - .84 .77 .61 .28 .18 .49 3.6S 3.S0 I.S2 .66 .63 .88 14.01

ANNUAL MAXIMUM DISCHARCES (Inch.. p" hopd AND ANNUAL MAXIMUM VOLUMES OF, RUNOFF (Inch.., FOR SELECTEDTIME INTERVALS
-------.- --~.

MAXIMU" MAXIMUM VOLUME FOR SELECTED TIME INTERVAL

YEAI' OISCHAl'l.GE
tHOU" J HOUA' • HOURS U HQUl'l1 lOA'" J DAYS • OA ...,

~~~~~.
~- I YOl.u",1[ O"TC vOl..u ...e DATe I VOI.U.... DATe I VOLU.... CUT. f \/Ol.u.... DATe I VOI.U"'. DATe I VOI.U,,",,1[--

7-30 I .24 7-30 I .Z6E 7-30 I .26E 7-30 I .26E 7-28 1.31E1966 7-30 .26E 7-30 .26E

MAXIMUMS fOR PERIOD Of RI!CORD

"63 TO 9-11 I 9-10 I 9-9 9·9 I 9·9 I 9-9
.97 9-10 1 9-8 I

1, 66 1964 .83 1964 .6Z 1964
.75 1964 .77 1964 .97 1964 1964 1,46 1964 1.70

Notes: Watershed conditions: Same 811 for Selected Events, see below. 1/ Not avat table. data are being reevaluated.
1:.1 Precipitation and runoff records began in 19~3. 1/ Mean P based on 70-yr (IB97-1966) U.S. Weather Bureau record
period at Tombstone, Ariz.

SElECTED RUNOFF EVENT TOMBSTONE, ARIZONA
)',!-~~~

~.':~~U:.~~ 63.111966

ANTII!:CEOII!:NT CONDiTiON! RAIN"ALL RUNO"'"

DATI "'A I"" A\. \. fIlUNO,.,. DATI: TlNI! INTIN'ITY Ace. DATI: TIIIII fIlATI Ace.
NO·OAY (".d,.. , (,,,e"'" MO·DA'" 0" DAY (j,,/4" (j"",,, 1Il0·DAY or DAY Ct.I'~J (."c... ,

I
sf~~iri'Event of ,--~.-'-"'~\"

~G R-SS 7-30 RO R-55 7·30
7-8 .09 .0000 IS32 .00 .00 1643 .000 .0000
7-16 .21 .0000 1537 .48 .04 1644 .001 .0000
7-18 .09 .0000 1539 I.S0 .09 164S .004 .0000
7·19 .12 .0000 IS43 1. 95 .22 1646 .013 .0002

7-Z0 1.36 .0033 1545 2.70 .31 1647 .038 .0006
7-22 .11 .0000 IS53 .30 .3S 1648 .OS7 .0014
7-24 .27 .0000 ISS7 I.S0 .45 1649 .079 .002S
7-26 .07 .0000 IS59 1.50 .50 16S0 .116 .0041
7-27 .28 .0000 1603 .7S .55 16S1 .161 .006S

7-28 2.88 .0443 160S 2.10 .62 16S2 .223 .0097
7-29 .6S .0050E 1611 .70 .69 16S3 .266 .0137

1615 1.80 .81 16S4 .296 .0184
1621 .40 .8S 16SS .317 .ons
1623 3.00 .95 1656 .349 .0291

1625 6.30 1.16 16S7 .390 .0352
1627 2.40 1.24 16S9 .431 .0489
1631 2.2S 1.39 1701 .469 .0639
1636 1.68 1.53 1703 .S07 .0801
1639 4.40 1.75 1706 .S23 ,1059

1641 6.30 1.96 1708 .509 .123L
1647 .50 2.01 1710 .489 .1398
16Sl 1.50 2.11 1711 .467 .1477
1655 1.0S 2.18 1712 .431 .15S2

Watershed conditions: Vegetation 1702 .26 2.21 1713 .399 .1621

cover: Approximately 201. of the .26
1719 .00 2.21 1714 .376 .1686area dominated by desert shrubs
1731 .40 2.29 171S .3S8 .1747(whitethorn, creosotebush, tar-

bush) with a crown spread of 1716 .327 .1804
1717 .300 .18S6approximately 30'7. cover and an
1718 .264 .1903understory of grasses with

basal area of less than 1'7.,.
The remaining 80% of the area 1820 .243 .1988

supports a grass cover (black 1722 .196 .2061

gt-ama , curly mesquite grass, 1724 .169 .212Z

sideoats grama) with a ~asal 1726 .136 .2173

cover of about 2.5'7. inter- 1728 .112 .2214

ape r sed with desert shrubs
averaging less than 5% crown
cover.

I I Continued on next paRe

I
NOTES: TO CONVERT RUNOFF IN IN/HR TO CFS, MULTIPLY BY 20S1.9. FOR TOPOCRAPHIC llAP OF WATERSHED, SEE P. 63.1-3, THIS
VOLUME. GEOLOC1C ANO VF.GEIATlON MAPS ON P. 63.1-4 AND P. 63.1-S. if ISOIIYETAL MAP ON P. 63.1-8.
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1966 SELECTED RUNOFF EVENT T1I18STONE. ARIZONA WAtERSHED 63.011 63.11

~NTl!:CEDENT CONDITIONS R ... INF ...LL RUNOFF

DAT! ""I""A~'" "UNO"" OATI: TIM' INT!:",SITY Ace. OAT!: TIMt; "ATI Ace.
1Il0-0AY ""ch.' "ltr6uJ .. 0-0 ...., 0 .. OAY (I .. /It., fi ..rh., 1I000AY 0,. DAY (1,,/"" hltc ....'

I I
C~nt1nuedEvent of july 30, 1966 -,

RC R-91 7-30 RC R-91 7-30 1730 .089 .2247
7-8 .10 .0000 1523 .00 .00 1732 .054 .2271
7-16 .28 .0000 1534 .27 .05 1734 .035 .2286
7-18 .17 .0000 1540 .80 .13 1737 .027 .2302
7·19 .08 .0000 1544 .00 .13 1742 .036 .2328

7-20 1, 50 .0033 1552 .38 .18 1746 .044 .2355
7-22 .15 .0000 1557 .36 .21 1748 .039 .2369
7-24 .23 .0000 1600 2.40 .33 1752 .035 .2393
7-26 .07 .0000 1604 1. 05 .40 1757 .030 .2420
7-27 .34 .0000 1612 1.05 .54 1802 .025 .2443

7-28 2.70 .0443 1615 5.00 .79 1807 .024 .2463
7-29 .51 .0050E 1619 3.30 1,01 1812 .020 .2481

1621 6.90 1.24 1817 .017 .2497
1624 2.60 1.37 1822 .018 .2511
1628 3.60 1.61 1827 .017 .2526

1630 7.20 1.85 1832 .014E .2539E
1632 3.60 1, 97 1837 .012E .2549E
1634 1.20 2.01 1842 .009E .2558E
1648 .34 2.09 1847 .007E .2565E
1709 .06 2.11 1852 .005£ .2570E

1714 .24 2.13 1857 .003£ .2573E
1902 .002E .2575E
1912 .001E .2578E
1922 .001E .2579E
1932 .OOOE • 2580E

1947 .OOOE .2580E
2002 .OOOE .2581E
2032 .OOOE .2581E
2102 .OOOE .258LE

7-31 0002 .OOOE .2581E

0300E .OOOE .2581E

NOTES: to CONVERT RUNOFF IN IN/IIR TO CFS, MULTIPLY BY 2051.9.

63.11-2
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.-----------------------------------------------------------..---------------------------------------------------------,
\ 1970 un DULl OISClll~1 IcrO) 1011STOn. lIIZOn V-II 11------------------------------------------------------------------------- --------------------------------------------- I
I DaJ .laD reb Bar apr lIaJ .loa .lal lag Sep Oct loY Dec I--...--------------------------- --_ ..----- ... __ .. --- --..------ -_ ..----- -_ ....-------_ ....-------------_ ....----------------_ ..------

0.0
0.0
0.0
0.0002
0.0007

0.0
0.288
2.851
5.800

126.756

1802
180l
1805
1810
1811

7-200.0
0.13
0.31
0.57
0.79

0.0
1.9500
3.6009
3.9001
3.2993

63.011- 2

1750 1. '401 0.91 1812 178.713 0.0022
175. 2.5500 1.08 1813 270.101 0.0039
1757 5.5997 1.36 1810 390.969 0.006.
1802 1.80Dl 1.51 1815 ..6.081 0.010'
1807 1.0801 1.60 1816 '69.298 0.0139

1818 0.1636 1.63 1817 072.f56 0.0175
1920 0.0091 1.60 1818 .79.006 0.0211
1931 0.51U 1.70 1819 093.031 0.0257
1935 0.9000 1.76 1820 079••0' 0.0290
1952 0.1012 1.80 1121 069.298 0.03l0

2052 0.0100 1.81 1823 .79••06 0.0.11
2056 0••500 1.8q 182. 082.798 0.00'8
2101 0.0533 1.88 1825 065.908 0.0.8.

1827 016.995 0.0560
1830 388.770 0.0660

1815 302.708 0.0798
1800 250.379 0.0909
18'5 185.823 0.1000
1850 IOl.101 0.1066
1855 111.389 0.1117

1900 85.865 0.1158
1905 65.185 0.1188
1910 51.787 0.1211
1915 01.375 0.1231
1920 31.q05 0.1206

1925 19.792 0.1256
1910 Il.'82 0.1263
1900 7.513 0.1271
1950 •• 80. 0.1276
2000 2.851 0.1279

Imr or~j.'TIm?~Ti

IG 000091
1730
173.
1737
17.,
17q5

7-200.0
10 000091

0.0

10 COIl'or~ roDoff lD CPS to II/II. oultiplJ bJ 0.000087.

7-20

UIIlsno COIDIUOIS:
'egetatl"e eo"er: lppros
ioa~.lJ 201 of tho or.. 10
aoaill.tea bl a•••rt shrub.
(...itethorn. creollotbu•••
tarba.lt.) .1th • crowu
apr••a of approsl ••te11
30S eo".r and aD aD4eratory
of grass•• witb basal ar ••
of 1••0 ~hOD II. Iho
r ••alDing 80S of tbe ar ••
supports a gr ••• eo"er
(black 9r.a•• carll ••sqalte.
.laeoata gr.a.) w1th ba••l
co"er of aboat 2.51 lilter
aper.eel with a••ert shrab.
..oregiag 1.00 Un 51
crow. cO"er.

Ions:

1 0.0 0.0 e, a 0.0 0.0 0.0 0.0 2.752 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T 0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T 0.0 0.0 0.0 0.0
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.002 0.0 I 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 8.1111 0.0 0.0 0.0 0.0

10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.8q51 0.0 0.0 0.0 0.0

11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
U 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.898 0.0 0.0 0.0 0.0

16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 T 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0 0.0 0.0 e, a 0.0 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0 0.0 0.0 10.9521 0.0 0.0 0.0 0.0 0.0

21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0
20 0.0 0.0 0.0 0.0 0.0 0.0 0.939 0.0 0.0 o.a 0.0 0.0
25 0.0 0.0 0.0 0.0 0.0 0.0 0.2361 0.0 0.0 0.0 0.0 0.0

26 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1 0.0 0.0 0.0 0.0
27 0.0 O. a 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.a 0.0 0.0
28 0.0 0.0 0.0 0.0 0.0 0.0 0.236 0.0 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0 0.0 0.001 0.0 0.0 O. a 0.0 0.0
31 0.0 0.0 0.0 2.315 0.0 0.0 0.0

1----------------------------------------------------------------------------.--------------------. -------------------- I
\ 8111 0.0 0.0 0.0 0.0 0.0 0.0 O. q7J5 0.5680 0.0 0.0 0.0 0.0 I
I IICIIS 0.0 0.0 0.0 0.0 0.0 0.0 0.172 0.206 0.0 0.0 0.0 0.0 I
I su u 0.0 0.0 0.0 0.0 0.0 0.0 0.120 O.IU 0.019 0.0 0.0 0.0 IL-_________________________________ .. _______________________________________________ .. ________________________________-.J

Ions: to coD"ert OOOD 4011J dlBcllarge •• lu.•• 11 CIS to III 1).&1, oaltiplJ bJ O.H 1696. SU U ••10 •• are for •Jr
oalJ 11966. 1968-70).

r---------------------------------------------------------------------------------------------------------------------,
I 1970 SILICIID IOI0ll nln ~~:'..-t.t~~; I1-------------------------.----------------------------------------------._--••---------------------------------I
I 1I1.CIDIiT COIOIUOIS IlIlJlLL ~UlOJr I
I D.~. Balafall luuofl Oat. 'fl.. IateDsity lee. Date 'fi.. lat. Icc. I
I 10-00J liae".) liaeho.) 10-DoJ of DIJ \iD/hr\ IlDehosl 10-DoJ of DoJ (eh) (iDehos) I1---------------_·_-----·_-··--------·_-----_·_---------._-..---------------------------------------------------------
I
1
I
I
I
I
I
I
\
I
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r-------------------------------------------------- ,
I 1970 SILICUD IDIorr l'llI'f 'fOBBSrOIJ. IIUOIl I-II I1----------------------------------------- -------------------------------------------------- 1
1 IIUCnln COIDInon IlIlPlLL IOlorr I
I Dat. laint.ll laRoff Date ri.. lat•••ity lee. Dat. 'ri.. a.-te Icc. I
I lo-Doy liDckea) linch_) lo-Doy at Doy liD/kr) liDcku, lo-Doy at Doy let.) liocko.) I1-------------------------------------------------------------------------------------------- 1
1 I
1 Ifln or JOLt 20. 1910 ICOIUIOID) 1

: 7-20 201'0' 0.701 0.1280, \
I 2020 0.151 0.1280 I
I 2030 0.0. 0.1280, 1L-- ...... -'

IOUS. 'fa conert rDDott iD cn ~o III"• •Dltiply by 0.000.87.

'I
I
I
I
I
I
I
I
1
I
IL-- ~ ....



.if. w'($-1, RI/N

~3'J()//

f(1/1l PI";'
/3 St'",Pr- 7F

C.>
16301 i 9-13-,-75 i618 0.00 0.000 0.000 0.000 0.0000 0
630i i 9 13 75 i620 0.13 0.908 0.000 0.000 0.0000 0
63011 9 13 75 1823 0.36 8.311 0.004 0.000 0.0001 0
63011 9 13 75 1626 1. 00 84.187 0.041 0.001 0.0012 0
63011 9 13 75 1629 1.32 156.353 0.078 0.003 0.0041 0
631011 9 13 75 1831 1. 89 283.882 10.129 0.003 0.0075 0
83011 9 13 75 1634 2.00 363.878 0.177 0.008 0.0151 0
831011 9 13 75 1838 2.32 477.552 0.233 0.007 0.0219 0
83011 9 13 75 1839 2.80 588.136 0.287 0.013 0.0349 0
83011 9 13 75 1642 2.77 855.071 0.319 0.015 0.0500 0
83011 9 13 75 1645 2.87 698.248 0.340 0.016 0.0665 0
83011 9 13 75 1649 2.79 666.607 0.325 0.022 0.0887 \1
63011 9 13 75 1651 2.77 655.922 0.320 0.011 0.0994 0
53011 9 13 75 1653 2.81 874.349 0.329 0.011 0.1102 0
63011 9 13 75 1656 2.76 652.944 0.318 0.016 0.1264 0
83011 9 13 75 1701 2.60 584.490 0.285 0.025 0.1515 0
63011 9 13 75 1703 2.46 530.810 10.259 0.009 10.16106 0
83011 9 13 75 1706 -., -7- 445.177 0.217 0.012 0.1725 0• (. ..... ;J

63011 9 13 75 1709 2.00 384.210 0.178 0.010 0.1824 0
53011 9 13 75 1711 1. 70 267.674 0.130 0.005 0.1875 0
63011 9 13 75 1715 1.38 172.200 0.084 0.007 0.1946 0
63011 9 13 75 1720 1.17 119.940 0.058 0.006 0.2005 0
63011 9 13 75 1724 1.00 84.376 0.041 0.003 0.2038 0
83011 9 13 75 1727 0.93 71. 889 0.035 0.002 0.2057 0
63011 9 13 75 1729 0.89 64.989 0.032 0.001 0.2068 0
63011 9 13 75 1732 0.83 55.431 0.027 0.002 0.2083 0
83011 9 13 75 1734 0.78 48.497 0.024 0.001 0.2091 ,0
63011 9 13 75 1736 0.77 46.436 0.023 0.001 0.2099 0
83011 9 13 75 1740 0.79 49.759 0.024 0.002 0.2115 10
63011 9 13 75 1744 0.80 510.467 0.025 0.002 0.2i31 0
63011 9 13 75 1745 0.81 52.190 0.025 0.1000 0.2135 0
83011 9 13 75 1748 0.78 48.081 0.023 0.001 0.2147 0
63011 9 13 75 1751 0.81 52.480 0.026 0.001 0.2159 0
63011 9 13 75 1753 0.78 48.497 0.024 0.001 0.2167 0
63011 9 13 75 1755 0.78 48.220 0.023 0.001 0.2175 0
83011 9 13 75 1756 0.81 52.045 0.025 0.000 0.2179 0
63011 9 13 75 1800 0.86 60.027 0.029 0.002 0.2197 0
63011 9 13 75 1808 0.81 52.625 0.026 0.004 0.2234 0
63011 9 13 75 1813 0.78 48.918 0.024 0.002 0.2255 0
63011 9 13 75 1819 0.76 45.625 0.022 0.002 0.2278 0
63011 9 13 75 1822 0.74 42.978 0.021 0.001 0.2289 0
63011 9 13 75 1827 0.69 36.150 0.018 0.002 0.2305 0
630i 1 9 13 75 1832 0.58 24.900 0.012 0.001 0.2317 0

e. 63011 9 13 75 1842 0.45 14.102 0.007 0.002 0.2333 0
63011 9 13 75 1852 0.35 7.994 0.004 0.001 0.2342 0
63011 9 13 75 1902 0.25 3.704 0.002 0.001 0.2347 0
63011 9 13 75 1912 0.17 1.534 0.001 0.000 0.2349 0
63011 9 13 75 1922 0.12 10.699 0.000 0.000 0.23510 0
6301 i 9 13 75 1932 0.08 0.284 0.000 0.000 0.2350 0
630i 1 9 13 75 1942 0.05 0.079 0.000 0.000 0.2350 0
63011 9 13 75 2002 0.00 0.000 0.000 0.000 0.2350 0



uw« .1, PRe

rs. all
PrPr/////7~;'4

/3 5,;",I? f 7F

183~000g0044 9 13 75 16105 0.10000 0.00 0.00 0
(/o) 5~.ft"s

83000000044 9 13 75 1808 10.80100 0.03 0.03 0
83000000044 9 13 75 1811 3.01007 0.15 0.18 0
83000000044 9 13 75 1815 3.7492 0.25 0.43 0
630001000044 9 13 75 1619 3.0000 10.210 0.63 10
83000000044 9 13 75 1824 1.8001 0.15 0.78 0
630000010044 9 13 75 1627 3.9998 10.20 10.98 0
83000000044 9 13 75 1629 3.0007 0.10 1.08 0
630100000044 9 13 75 1632 2.9998 0.15 1.23 10
630000001044 9 13 75 1638 0.2000 0.02 1.25 0
8310000001044 9 13 75 1651 10 .1385 0.03 1. 28 0
630001000044 9 13 75 1703 0.1500 0.103 1. 31 0
83000000044 9 13 75 1726 0.0281 10.01 1.32 0
630010101001044 9 13 75 1824 10.101103 10.101 1. 33 10
831000000044 9 13 75 21047 0.1001010 10.1010 1.33 0
6301000001044 9 13 75 2123 10.0167 0.01 1.34 10

163100100010051 9 13 75 1600 10.1001010 10.010 10.100 10
63001010001051 9 13 75 1604 0.90100 10.08 0.06 0
63100001010051 9 13 75 1807 10.8002 0.104 10.10 10
6300000101051 9 13 75 1611 3.1500 10.21 0.31 10
63101000001051 9 13 75 1818 2.9142 0.34 10.85 10
6300001010051 9 13 75 1622 2.85010 10.19 10.84 10
63eJ0eJrJeJeJ051 9 13 75 1627 2.10398 10.17 1. 01 0
63000000051 9 13 75 1632 10.61000 10.105 1.108 0
8300001001051 9 13 75 1842 0.1200 0.02 1. 08 10
63000000051 9 13 75 1658 0.1125 0.03 1.11 0
631000000051 9 13 75 1710 0.05010 0.01 1.12 0
63000100101051 9 13 75 1835 10.101071 10.101 1. 13 10
831001010001051 9 13 75 2048 10.10000 0.00 1.13 0
8300100001051 9 13 75 2106 0.0300 0.01 1.14 10

1630000100052 9 13 75 1808 0.010010 10.00 0.00 0
63010101000052 9 13 75 1614 0.30100 10.103 0.03 0
630000001052 9 13 75 1618 2.25010 0.15 0.18 10
630010101001052 9 13 75 1821 4.9997 0.25 0.43 10
830010000052 9 13 75 1826 3.1010102 0.25 10.68 0
631010001001052 9 13 75 1630 2.2495 10.15 0.83 0
6300010001052 9 13 75 1635 2.41002 0.210 1.103 10
631010101010101052 9 13 75 1843 10.107510 10.01 1.04 0
8301001000052 9 13 75 1853 0.241010 0.04 1. 08 10
630001000052 9 13 75 1706 0.0462 0.01 1.09 0
83000000052 9 13 75 1748 0.0300 10.02 1.11 10
631010100100052 9 13 75 1829 10.01410 0.01 1. 12 0
83100100001052 9 13 75 1937 10.0088 0.01 1.13 0
6300010010052 9 13 75 21053 0.1010010 10.00 1.13 0
83001000101052 9 13 75 2118 0.0261 10.101 1. 14 10

16300000101054 9 13 75 16105 0.10000 0.010 0.010 0
63000000054 9 i3 75 1613 0.15100 0.02 0.02 10
630010000054 9 13 75 iS17 0.60100 0.04 0.08 0
630100000054 9 13 75 1822 0.72010 0.08 0.12 0
63000000054 9 13 75 1625 1. 9999 0.10 0.22 0
830000001054 9 13 75 1628 1.9999 0.10 0.32 0



.-,,,...,.,,--.-._-, .. , -~.-

63'000000054 9 13' 75 1830 2.9994 0.10 0.42 0
630010000054 9 13 75 1632 1.5004 0.05 0.47 0
63000000054 9 13 75 1636 0.7500 0.05 10.52 10
83000000054 9 13 75 1840 1.501010 10.110 0.82 0
63000000054 9 13 75 1844 1.0500 0.07 0.69 0
63000000054 9 13 75 1649 0.1200 0.01 0.70 0
63000000054 9 13 75 1656 0.1714 0.02 0.72 0
630000100054 9 13 75 1704 0.2250 0.03 0.75 0
63000000054 9 13 75 1709 0.0000 0.00 0.75 0
63000000054 9 13 75 1718 0.0667 0.01 0.76 0
630001000054 9 13 75 1825 0.0090 0.01 0.77 0
83000000054 9 13 75 2019 0.0000 0.00 0.77 0
63000000054 9 13 75 2112 0.0113 0.01 0.78 0

183000000055; 9 13 75 1608 0.0000 0.00 0.00 0
831000000055 9 13 75 1615 0.0857 0.01 0.01 0
63000000055 9 13 75 1620 0.4800 0.04 0.05 0
6300001010055 9 13 75 1623 0.9999 0.05 0.10 0
63000000055 9 13 75 1627 1.5000 0.10 0.20 10
63000000055 9 13 75 1830 2.9998 0.15 0.35 0
63000000055 9 13 75 1635 1. 8001 0.15 0.50 0
630010000055 9 13 75 1839 1.8000 0.12 0.82 0
63000000055 9 13 75 1642 0.6000 0.03 0.65 0
630101000101055 9 13 75 1646 10.751010 10.105 10.710 10
631001010100055 9 13 75 1649 0.9999 0.05 0.75 0
63001001001055 9 13 75 1659 0.1800 0.03 0.78 0
63000000055 9 13 75 1707 0.15100 0.02 0.80 0
63000000055 9 13 75 1718 0.0545 0.01 0.81 0
63000000055 9 13 75 1918 0.0000 0.00 0.81 0
63000000055 9 13 75 2029 0.0085 0.01 0.82 0
630010000055 9 13 75 2114 0.0133 0.01 0.83 0

183000000056·· 9 13 75 1612 0.0000 0.00 0.010 0
6310000010056 9 13 75 1616 0.45100 0.03 0.03 0
6301000100056 9 13 75 16210 1.0500 0.07 0.10 0
63000000056 9 13 75 1622 6.0015 0.20 0.30 0
63000000056 9 13 75 1628 1.8000 0.12 0.42 0
630000001056 9 13 75 1630 2.3995 0.16 0.58 0
630000100056 9 13 75 1634 1.20010 10.108 10.66 0
63000000056 9 13 75 1640 1.5001 0.15 0.81 0
830010100101058 9 13 75 1847 10.1714 10.02 10.83 0
630010000058 9 13 75 1856 10 .1333 0.102 0.85 0
83000000058 9 13 75 17107 0.1091 0.02 10.87 0
6310010101010058 9 13 75 1722 0.041010 0.01 0.88 0
63000000058 9 13 75 1828 0.10091 0.01 0.89 til
8301010000056 9 13 75 2052 0.001010 0.00 0.89 10
8300100010058 9 13 75 21108 0.0375 10.101 0.90 10
63000000056 9 13 75 2117 0.0667 0.01 0.91 10

1630101010001088' 9 13 75 1808 0.0000 0.00 10.00 0
8310000010088 9 13 75 1814 0.1000 0.01 0.101 0
830000010088 9 13 75 1619 0.5999 0.05 0.lO8 0
83100101000088 9 13 75 1822 2.0005 e.1lO lO.18 0
631001010100088 9 13 75 1627 2.9996 10.25 0.41 10
63000000088 9 13 75 1830 1.9999 10.10 0.51 0
6301000010088 9 13 75 1833 2.6008 0.13 0.84 0
6300010001088 9 13 75 1640 1.0286 0.12 0.78 0
83001000101088 9 13 75 1848 0.30010 10.03 0.79 0
630100000088 9 13 75 1851 0.24010 10.02 0.81 0
83100101000088 9 13 75 1859 0.1500 0.02 0.83 0
83000000088 9 13 75 1707 0.0750 10.101 10.84 0
6300lO00QJ088 9 13 75 1716 0.0687 0.01 0.85 0
63000000088 9 13 75 1731 0.0400 0.01 0.86 0
83000000088 9 13 75 2056 0.0000 0.00 0.88 0
8301010010101088 9 13 75 2112 0.10375 10.01 0.87 10

1830010000089- 9 13 75 1800 0.1010010 10.100 10.010 0
831000000089 9 13 75 16102 10.8001 0.02 0.02 0
630000lO0089 9 13 75 1805 2.3999 0.12 0.14 0



63000000089 9 13 75 1610 1.2001 0.10 0.24 0

63000000089 9 13 75 1614 3.018018 0.20 18.44 0
63000000089 9 13 75 1817 1.9999 0.10 0.54 0
63000000089 9 13 75 1620 1.7999 18.189 18.63 0
63000000089 9 13 75 1623 1.7999 0.09 0.72 0
830001800089 9 13 75 1626 0.8002 0.04 0.76 0
63000000089 9 13 75 1833 0.2571 0.03 0.79 0
83000000089 9 13 75 1840 0.1714 0.02 0.81 0

63000000089 9 13 75 1847 0.1714 0.02 0.83 0
63000000089 9 13 75 1655 0.0750 0.01 0.84 0
63000000089 9 13 75 2035 0.0000 0.00 0.84 0
83000000089 9 13 75 2058 0.0261 0.01 0.85 0

183000000090 9 13 75 1557 0.00018 0.00 0.00 0
63000000090 9 13 75 1602 0.3600 0.03 0.03 0
63000000090 9 13 75 1605 0.8000 0.04 0.07 0
83000000090 9 13 75 1609 1.3500 0.09 0.16 0
63000000090 9 13 75 1614 2.5202 0.21 0.37 0
83000000090 9 13 75 1617 4.9997 0.25 0.62 0
63000000090 9 13 75 1621 1.5000 0.10 0.72 0
630000000910 9 13 75 1627 1. 2999 0.13 0.85 0
63000000090 9 13 75 1631 0.4500 0.03 0.88 0
83000000090 9 i3 75 1639 0.1500 0.02 0.90 0

63000000090 9 13 75 1647 0.0750 0.01 0.91 0
83000000090 9 13 75 1659 0.1500 0.03 0.94 0
63000000090 9 13 75 1716 0.0353 0.01 0.95 0
63000000090 9 13 75 1824 0.0000 18.180 0.95 0
63000000090 9 13 75 2011 0.0056 0.01 0.96 0
630180000090 9 13 75 2057 0.0130 0.01 18.97 18

16300000009"1· 9 13 75 1611 0.0000 0.00 0.00 0
63000000091 9 13 75 1615 18.4499 0.183 0.03 18

63000000091 9 13 75 1617 0.6001 0.02 0.05 0
63000000091 9 13 75 1622 1.3201 0.11 0.16 0
83000000091 9 13 75 1625 2.3999 0.12 0.28 0
63000000091 9 13 75 1629 3.0000 0.20 0.48 0
63000000091 9 13 75 1632 1.9999 0.10 0.58 0
83000000091 9 13 75 1637 1.2001 0.10 0.68 0
63000000091 9 13 75 1643 0.9999 0.10 0.78 0
83000000091 9 13 75 1648 0.1200 0.01 0.79 0
63000000091 9 13 75 1655 0.1714 0.02 0.81 0
63000000091 9 13 75 1706 0.1091 0.02 0.83 0
63000000091 9 13 75 1720 0.0429 0.01 0.84 0
63000000091 9 13 75 1912 0.0054 0.01 0.85 0
63000000091 9 13 75 2051 0.0000 0.00 0.85 0
83000000091 9 13 75 2110 0.0316 0.01 0.86 0
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Cooperative Research Project of USDA and Arizona Agricultural Experiment s t e crcn

TOM8STONE, ARIZONA WALNUT GULCH WATERSHED 63.015

:~: Cochise County; three fourths of a mile east of Tomba t one ; Walnut Gulch, San Pedro River, GUa River.
Colorado River Basin.

Jc:A: 9.24 eq , ml. (5912 ee , ) ~: Roughly circular, diane ee r of 3.5 miles.

:;.oll'l.:;$ : Not ave f l eb l e ,

'.'~: Boothill, a stony clay loam developed on andesite extrusions; eft lea r eoua throughout the profile; moderately
permeable -- 157.. cave, a gravelly sandy loam developed on outwash material from andesite extrusions;
ca lcareous throughout the profile; madera te ly permeab Le -- 157.. Tombstone, a gravelly loam, calcareous
throughout. madera te ly penneab Le surface and subsoil -- 431.. Tortgas, developed on limestone; ca lcareous
surface horizon underlain by consolidated caliche -- 87.. The remaining 19'7. is made up of small bodies of
five other moderately permeable 80i Is.

::oW::;Y: TIJis 'Watershed Is representative of the Basin and Range Province and Is locsted in south part of 63.001
, cupy t ng 16.02 percent of its a re a , Quaternary and Tertiary alluvium of the Tombstone pediment occurs on 83 percent of

: l.c suharea (63.015). The alluvium is made up of permeable lense d and interbedded sand, gravel. conglomerate, caliche
'I.\;lomerate, and some clay. Two series of conglomerate a re rec ogof ae d beneath the recent alluvium of the Tombstone

; .. dtrre nt r A younger ccng l oae r a te whose bedding is nearly conf ormab Ie to the pediment surface and probably considerably
,tde r than that surface. and an older Tertiary conglomerate lying unconformably beneath that. These c ong Lone r-a te s are

;'''ot.'n to persis t to depths exceeding 1,200 feet. Topographic expression of the alluvium is that of low undulating hills
..:i s se c te d by present stream channels. Ca Lf che cong l one r e te s of this unit Are fairly resistant to erosion and form e te e

I i f f s of low re lie f in some of the present stream channels. In the e e s t 13 percent of the watershed is made up of
!: t gh l y faulted and fractured Tertiary intrusive and extrusive igneous rocks, mostly volcanics. Extensive folded tuff
l e ds are found underlying andesite-rhyolite flow material. Topographic expression Is that of low rolling hi 11s inter-
~ up te d in places l~· dike-llke ridges. In the south and southwest, thick sections of permian and carboniferous age

.r.c s rone s form low l.LkLe and cover 4 percent of the 'Watershed. Numerous intrusive rhyolite dikes and sUls invade the
• "re s t one s e r.d a f Ie c t surface and subsurface drainage. See geologic map on page 63.1-4 of this volume.

Stratigraphy and Hydrogeology of Walnut Gulch Watershed 63.015

Sys tem
Porn.a t I on and percent Dcscri.ption

of area

Recent alluvium 797. Gravel, sand, and clay. This. and underlying conglomerates, are important
Quaternary water producers.

&
Younger

Grave I, sand, conglomerate, ca 1iche conglomerate, and clay. some boulders.
Te r t Lary

conglomerate ~ 37.

Older
Gravel, sand. cong Iome re te , caliche cong Iome re te , and clay, some boulders.

conglomerate <'.f- 17.

Tertiary S. O. volcanics 137.
Interbedded qunrtz la ti te tuffs, andes i te -ehyo l Lr e flow, pyrochstic sand-
stone mudstones. and conglomerates. Not important as a va te r producer.

Pc rnd au
Naco limestone 47.

Light-tan to dark-blue limestone. Sl1 lea blebs in upper layers. Important
Ce rbon Lfe r ous water producer.

iource of data: Gene ral Ceol ogy of Central Cochise County. Ari:r;ona, by Jarr,es Gilluly, U. S. Geological Survey, t'rere a-
't i 0041 Paper 281, 1956, and extended field studies by project staff.,

lXSTRlJ}lIlNTATION: Precipitation: Measured by 11 recording gages witl, '.Il-bour charts.

~: Critica I depth flume (precalHrated), AD-35 analog strip chart water level recorder •

.;,\TERSHED CONDITiONS: (Revision) Vege ta tion cove r: Dese r t shrubs (whitethorn, c re os o t e bush, t e rbush} occupy 78 per-
cent of the area with a crown sp re a d of approximately )0 percent and an unde r s tory of g t-ae se s of less than 1 percent
t-e sa 1 area. The rema i n1 ng 22 percent of the area sup por t s 0 grass cover (llack grams, tobosa grass, blue g r ema , sideoat
ur ama , and curly mesquite grass) of e pproxfma te ly 2 percent basal area.

t;OTES: FOR WATERSHED TOPOGRAPHIC MAP SEE HYDROLOGIC DATA FOR EXPERIMENTAL AGRICULTIJRAL WATERSHEDS IN THE UNITED STATES
~:60-H, USDA MISC. PUB., 994, P. 63.1-2. FOR GEOLOGIC AND VEGETATION MAPS. SEE P. 63.1-4 AND 6].1-5 OF TillS VOLlJ}IE. '

TERSHED 63.015, ACTIVATED JUNE IS, 1965, REPLACES WATERSHED 63.005. FLUMt; 63.015 WAS PLACED APPROXIMATELY 0.7 MILE
DOWNSTREAM FROM FLUME 63.005 AND MEASURES RUNOPF FROM ESSENTIALLY THE SAME WATERSHED AS 63.005.

"

63.15-1



(
/r W9.£, I?vh'

?3"P/F

~/.u.... l-:f
~ S~r- 76

c>
163015 9 6 76 11 0.25 3.841 0.001 0.000 0.0000 0

63015 9 6 76 31 0.20 2.327 0.000 0.000 0.0002 0
63015 9 6 76 52 0.18 1.660 0.000 0.000 0.0003 0
63015 9 6 76 106 0.15 1.187 0.000 0.000 0.0004 0
63015 9 6 76 137 0.10 0.504 0.000 0.000 0.0005 0
63015 9 6 76 151 0.09 0.329 0.000 0.000 0.0005 0
63015 9 6 76 206 0.07 0.194 0.000 0.000 0.0005 0
63015 9 6 76 222 0.06 0.125 0.000 0.000 0.0005 0
63015 9 6 76 251 0.03 0.031 0.000 0.000 0.0005 0
63015 9 6 76 314 0.00 0.000 0.000 0.000 0.0005 0
63015 9 6 76 1525 0.00 0.000 0.000 0.000 0.0005 0
63015 9 6 76 1527 0.02 0.017 0.000 0.000 0.0005 0
63015 9 6 76 1531 0.02 0.017 0.000 0.000 0.0005 0
63015 9 6 76 1535 0.05 0.085 0.000 0.000 0.0005 0
63015 9 6 76 1538 0.08 0.249 0.000 0.000 0.0005 0
63015 9 6 76 1540 0.09 0.337 0.000 0.000 0.0005 0
63015 9 6 76 1542 0.09 0.337 0.000 0.000 0.0005 0
63015 9 6 76 1545 0.08 0.264 0.000 0.000 0.0005 0
63015 9 6 76 1548 0.09 0.373 0.000 0.000 0.0005 0
63015 9 6 76 1551 0.10 0.421 0.000 0.000 0.0005 0
63015 9 6 76 1554 0.10 0.483 0.000 0.000 0.0005 0

e 63015 9 6 76 1600 0.10 0.483 0.000 0.000 0.0005 0
63015 9 6 76 1603 0.09 0.346 0.000 0.000 0.0005 0
63015 9 6 76 1611 0.07 0.181 0.000 0.000 0.0005 0
63015 9 6 76 1613 1.33 159.279 0.027 0.000 0.0009 0
63015 9 6 76 1615 1.57 232.166 0.039 0.001 0.0020 0
63015 9 6 76 1617 1. 75 298.445 0.050 0.002 0.0035 0
63015 9 6 76 1622 2.00 401. 197 0.067 0.005 0.0084 0
63015 9 6 76 1624 2.07 429.621 0.072 0.002 0.0107 0
63015 9 6 76 1629 2.13 455.177 0.076 0.006 0.0169 0
63015 9 6 76 1630 2.19 483.219 0.081 0.001 0.0182 0
63015 9 6 76 1633 2.25 508.007 0.085 0.004 0.0224 0
63015 9 6 76 1636 2.30 528.502 0.089 0.004 0.0267 0
63015 9 6 76 1637 2.34 546.308 0.092 0.002 0.0282 0
63015 9 6 76 1639 2.35 550.693 0.092 0.003 0.0313 0
63015 9 6 76 1641 2.35 548.936 0.092 0.003 0.0344 0
63015 9 6 76 1643 2.28 521.628 0.087 0.003 0.0374 0
63015 9 6 76 1646 2.22 494.228 0.083 0.004 0.0417 0
63015 9 6 76 1647 2.14 460.292 0.077 0.001 0.0430 0
63015 9 6 76 1649 2.11 445.456 0.075 0.002 0.0455 0
63015 9 6 76 1653 2.00 402.395 0.067 0.005 0.0502 0
63015 9 6 76 1656 1.89 351.781 0.059 0.003 0.0534 0
63015 9 6 76 1658 1. 81 322.483 0.054 0.002 0.0553 0
63015 9 6 76 1702 1. 75 297.674 0.050 0.004 0.0588 0
63015 9 6 76 1705 1.67 265.586 0.045 0.002 0.0612 0
63015 9 6 76 1709 1.60 240.628 0.040 0.003 0.0640 0
63015 9 6 76 1711 1.51 210.954 0.035 0.001 0.0653 0e 63015 9 6 76 1714 1.42 186.246 0.031 0.002 0.0670 0
63015 9 6 76 1718 1. 31 154.746 0.026 0.002 0.0689 0
63015 9 6 76 1722 1. 21 128.581 0.022 0.002 0.0705 0
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63015 9 6 76 1726 1. 11 107.650 0.018 0.001 0.0718 0
63015 9 6 76 1731 1.05 94.093 0.016 0.001 0.0732 0
63015 9 6 76 1738 0.99 81. 910 0.014 0.002 0.0749 0
63015 9 6 76 1742 0.94 73.251 0.012 0.001 0.0758 0
63015 9 6 76 1752 0.85 58.910 0.010 0.002 0.0776 0

e 63015 9 6 76 1801 0.79 50.021 0.008 0.001 0.0790 0
63015 9 6 76 1818 0.72 40.910 0.007 0.002 0.0812 0
63015 9 6 76 1828 0.68 35.667 0.006 0.001 0.0823 0
63015 9 6 76 1838 0.66 32.913 0.005 0.001 0.0833 0 0
63015 9 6 76 1848 0.63 29.641 0.005 0.001 0.0842 0 \0
63015 9 6 76 1902 0.57 23.943 0.004 0.001 0.0852 0

~.-
63015 9 6 76 1919 0.51 18.581 0.003 0.001 0.0862 0 (yO
63015 9 6 76 1933 0.46 14.597 0.002 0.001 0.0868 0 \ \J
63015 9 6 76 1948 0.41 11.198 0.002 0.001 0.0873 0
63015 9 6 76 2003 0.35 8.205 0.001 0.000 0.0877 0
63015 9 6 76 2018 0.29 5.119 0.001 0.000 0.0880 0
63015 9 6 76 2033 0.23 3.122 0.001 0.000 0.0882 0
63015 9 6 76 2043 0.20 2.123 0.000 0.000 0.0883 0
63015 9 6 76 2053 0.17 1.575 0.000 0.000 0.0884 0
63015 9 6 76 2114 0.15 1.205 0.000 0.000 0.0885 0
63015 9 8 76 2134 0.15 1.205 0.000 0.000 0.0886 0
63015 9 8 76 2159 0.14 1.033 0.000 0.000 0.0887 0
63015 9 6 76 2229 0.12 0.749 0.000 0.000 0.0888 0
63015 9 6 76 2259 0.11 0.515 0.000 0.000 0.0889 0
63015 9 6 76 2330 0.09 0.364 0.000 0.000 0.0889 0
63015 9 6 76 2400 0.09 0.364 0.000 0.000 0.0889 0
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163000000029 9 6 76 1522 0.0000 0.00 0.00 0

63000000029 9 6 76 1528 0.3000 0.03 0.03 0
63000000029 9 6 76 1533 0.1200 0.01 0.04 0 ( /r) (j'd,j1t""'S
63000000029 9 6 76 1535 2 .1000 0.07 0.11 0
63000000029 9 6 76 1538 1.0000 0.05 0.16 0
63000000029 9 6 76 1541 2.4000 0.12 0.28 0
63000000029 9 6 76 1545 0.4500 0.03 0.31 0
63000000029 9 6 76 1556 0.1091 0.02 0.33 0
63000000029 9 6 76 1603 0.0000 0.00 0.33 0
63000000029 9 6 76 1607 0.3000 0.02 0.35 0

163000000030 9 6 76 1519 0.0000 0.00 0.00 0
63000000030 9 6 76 1523 1.0500 0.07 0.07 0
63000000030 9 6 76 1528 0.4800 0.04 0.11 0
63000000030 9 6 76 1530 1.5000 0.05 0.16 0
63000000030 9 6 76 1532 1.5000 0.05 0.21 0
63000000030 9 6 76 1535 1.6000 0.08 0.29 0
63000000030 9 6 76 1546 0.1636 0.03 0.32 0

163000000034 9 6 76 1524 0.0000 0.00 0.00 0
63000000034 9 6 76 1531 0.4286 0.05 0.05 0
63000000034 9 6 76 1534 1.0000 0.05 0.10 0
63000000034 9 6 76 1539 0.4800 0.04 0.14 0
63000000034 9 6 76 1541 2.1000 0.07 0.21 0
63000000034 9 6 76 1544 1.4000 0.07 0.28 0
63000000034 9 6 76 1551 0.2571 0.03 0.31 0

163000000035 9 6 76 1521 0.0000 0.00 0.00 0
63000000035 9 6 76 1528 0.3429 0.04 0.04 0
63000000035 9 6 76 1535 0.8571 0.10 0.14 0
63000000035 9 6 76 1540 0.8400 0.07 0.21 0
63000000035 9 6 76 1544 0.7500 0.05 0.26 0
63000000035 9 6 76 1548 0.4500 0.03 0.29 0

163000000036 9 6 76 1513 0.0000 0.00 0.00 0
63000000036 9 6 76 1519 0.7000 0.07 0.07 0
63000000036 9 6 76 1524 0.8400 0.07 0.14 0
63000000036 9 6 76 1526 1.8000 0.06 0.20 0
63000000036 9 6 76 1529 2.0000 0.10 0.30 0
63000000036 9 6 76 1535 0.3000 0.03 0.33 0
63000000036 9 6 76 1546 0.0545 0.01 0.34 0

163000000037 9 6 76 1508 0.0000 0.00 0.00 0
63000000037 9 6 76 1514 0.3000 0.03 0.03 0
63000000037 9 6 76 1518 1.5000 0.10 0.13 0
63000000037 9 6 76 1521 1.6000 0.08 0.21 0
63000000037 9 6 76 1523 3.3000 0.11 0.32 0
63000000037 9 6 76 1525 4.2000 0.14 0.46 0
63000000037 9 6 76 1527 4.2000 0.14 0.60 0
63000000037 9 6 76 1529 2.4000 0.08 0.68 0
63000000037 9 6 76 1532 2.0000 0.10 0.78 0
63000000037 9 6 76 1535 2.0000 0.10 0.88 0
63000000037 9 6 76 1545 0.0000 0.00 0.88 0
63000000037 9 6 76 1622 0.0162 0.01 0.89 0

163000000041 9 6 76 1522 0.0000 0.00 0.00 0





,-'-~'''--
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63000000078 9 6 76 1519 0.2000 0.02 0.14 0

63000000078 9 6 76 1541 0.0000 0.00 0.14 0

63000000078 9 6 76 1543 0.6000 0.02 0. 16 0

63000000078 9 6 76 1552 0.1333 0.02 0.18 eJ



3-

2 ._-

Per Inch
~
4 Cycles

l·llJl.--l--LJ~_L.L..LL+..LLLJ(l\..i...LJ---Ll

~
Semi-Logarithmic

.~. - - - -

100 0 1
9

0 8
... 7
ltl
N

6

5

4

3

2

e /00
1
9
8
7

6

5

4

3

2

~Il)1;
~

lJ :j
'~

[30 'l" 10 1
9
8
7

6

5

4

3

2





,
-l-

--i

--..,

'•.3
J __ ;. _,
I

1.2. . .

~-_. ----- -- ----,



--e
.. . .

::~~~- __ ~u_~-Fl(1Qd __ge~;d~-h~V-h'o/'/_-:_.hY' ~_ ;lJ.ikki '6~kd- ! ~3~ /1J3
. -

.! ..,.; ! I .,; I5-/-0-;";;" ---E~;';;-t-- . ---_- -. --- -.- ;0 /J;;;'--77--- :- --,-- ~ -- --..
/?R;';'>;.j-f : ~pi-A = ,-4-8 Ihc;f;s--):: (7p .,_~_ C+s q-f -'-I' =

/{ret:~~/on - "i?- - Ir.s _:-: -:-_. __
-_. -- .._- -- -- -- , - _. .._-

--
)

INPt(T
-c../- )

-
-i5)

_.'.---
tiJ

--
(7)

.. '-

(9)_
.- J?eo.sv/I~

(1:2)
- - -- ---

(/4-)(I ) (:1 (1 ) -(9) (IP) VI) (13 J
At"~t(., E/!-, Rt1I/J Comp. li'1r1t::. - Q(j: .Jp rei :,q sr/?rJ.. ~tlS TL ,: --- - - -- - _.-

, -- :rrnp, ..r;,b,.... A~4 -- _.- -r - .- --- -- Of/-f;Jilt C<:;m""'~/lt-
1JY"~4.

;

17i'~-- ., .. •. ~----. -- -- .- - -_.

0/1
,

""/4, tIl II". If".. II", /". /~/"""4&I'"t!S _. 1/1. .-
_. --- .- .- .. - . ... ~ . -.- _. - . -- .- -- --

8,,$ 0 -- /, 04- I :0 -- /1 /.~3 I. Q.~. !II. ..! ~7 I, oS ¢j ~- .b-.sr
'- . -- --- . ._- .- . - ... - --- - -- .- ....

" I , ,, I , 1(-3 19 ';)..2- ,0~ tIl /~ /'11- ¢ :2--- " . --- ... - ..
--- .- - -. -_.. -.

~r
;

~
: .I:S- -/00 r f.--- .- . -- -- _ . , -- - . --,

~ i I ;- . -- .... -- .-.-- . ...... ~-_. -- .-- ...~_.__.- - -- - . .- ---
o;w~1C~A.1.1A..! :.4._- .__ .-.. _.. ._-- -._--_.•.- ..-- --- ... - - .- ----_. --- -_ .._-. - , _T-_

: : ; : ,(4v.e _np. t!!ffr-~r,- . _. -- - ._- -- . . -

.-
: : ,

;. .. - .. -- .......- - - . -- . . •.. - -- ---- . ..-... ....

'-- _.-_._. ._.. .- _..- -_._._-_...•. _. -------- ._._- _.. -. -_. -- -- -_. .-.. ._--- ---- -",_. -. :

-- .. ,.. , - . .----_. -_.
, ,, ; -- -- -- - _.,. .-

j
,

.- -- ._-- -- - .--_ .. -- . ~,_.

_. -- - -,--- -- -- ~ --_.._- ----- -- . - .--- --- -- _.._.

-- .._-_. _.- -- .- -·---···r·- _._--- ----_... _--- -- ._... _-... .-...... - -- ..-- . -- _._- .._------ -- ._..._._--_ ..- -.- -- ---- ..-.....•._- -... -. ._-_.- _.__._--- .'_.., ..-. - ..; i ,
-- --- .

-- - .... -- - -- .-_.. -- -: -- -- 0
_.... --_. - .- _.....-- -- . .- -- . - - .- -. . -

--- -- .- ---.-

- . - -- _. -_...- - -- _0_- -- --- •...... --..~--- _._._---_.. ---_.__.-_.---- -- ~._--~ - .- .._-_.-_._-- - ._-- -_.._,-- -----,-,.,- ._.. -- ._._- -- -- ._- _.__ ._._---..,- -. ,

- -- -- -- . - - _.... -
-. . - .~._--

_. _. -- -- -- .... . -- .- -- .•.... _.-. .--_._--- -- - -- --- ._-_ .. _--_.- -_.------_._- _._-- .. _- -- - .._- --- _.. - ----.- -_. __.- -- - --- .....--- __ • __ •••___4



. -_.. _----- ,,_._-
i . .

! '1 I I-.. '51-,;;;'" E;~;;1--' --- .--.-.----. -- ....---- .. -'- .... ~- .. -----.
1~3-g

/7RWrlo';'.f: ~;p.j.A~. ;67 ''';f,;C-h~6) --:q;'= _.:...e-_

,t(r~t:~~/ol'J = ',Ib . 'I"~ ~-: ..
-- _._---~._. -- "-- - .. -- ..

INPtlr !
.R~.st//~.$)

..

(~ 'Co+ (5)
-- -

(i
-- . _....- - ... ., - ...(I ) i

(~ ) ) ) '(7 ) "CoJ 'i9) (IP) (II) (/:2.) (13 ) (1-1- )
AI'~~ Ef;', Rqll1 C"mp. 7i'me:. - Qp Jp rc:,. I? srI{ rJ.. eNsiic -- -'-- .. : -- .. - .. ..

::rmIJ/ ._- ... : .r~1"'. Art'''' .. -- .. .- - --- _. -- - .. - ()q f,IJwt C<Jff7 0'11~I? t:"
,l}1"'~4.

,
17 i'~.. ----- ...- .. .. - . .--* ..-

0/,
,

11'1/", ! ,JJ' II', .,fr', I,., /1"}, /,,1,1,..4e"~s 1/1. - .. -- --
-- - ~--- .. _...- - --- -- .. -_. ...- .-- - .. .----- -.-, - - - --_ ... .. -- . .. - - ..

8 ,3 :0. /, ~J / - .]) .. /7: '..3~. .'. ~.:2.. ,. 0 ? ,o?_ h I~ ¢ / ~ J~.sr..

-- -- ---_. . - - _. -- --. --. ., _. ---. -- - ._-- -- .-_. - -_.-
i

.. - .. - ..
.... - ._.- ., , .. -- .. , ..

!
, ,

.' - ..- , - .. .. .. - .. .- -- -- .. - --- ...•

: :

, _. . _._._- -- ----- - - -_.-- .. ...- - , .-- - - .-

. --- i -- -_.---_. - -_._--- .._.._---.- _. --_._-- --- ._--- -_._- - --. - - --. .. , .. _-_ .. - -

-- - .. __ . -- .- ' ... - .... - -. -- - -- .. , .. - --- - --
, -- .- --. ..

.. .. -..~ -- -.-. .. .-- ..
-----~..--- -- -- -- . -- - .. -

i

-- .. - .. -~_ .. - - ... --- - -------- -- _. _. .- - .. .. i --. - .- _._.-. .. - '.-- - _.. ~ .. -- -----.-.. -- ..

-_..- ... . .. .. .. - .. .- --- - -- .. - -
: ! _.. - ..

i ;',
_._-. - -- --- /-- "--'--' - _._-_...- .. . --. _. -_._-- _._- --- _. .. --- -- ~----- ... .. 1-·..' --'-- .. -- :,

i

-- -_.- -_.._- --- ..._- ----.-.r---- .-- - .-.-..----- ... -'- ~_. - .....-- --- ..- -~"'l'--
-_._ ...--. __._-- -------- -- .._--- _.__.- - --~- -- --- _._-- -... - .-.._---- .~I

.. --
.. ... : --- ._--- ... - ..__ ._--- - ----- '-- -- -r - _._--- --. - -- .-- _._- .- - - _. .. .. .. ... -,,----

-_ .. - - -- - . --- - - ---- ,- .. .. ..

.. -- -- .. - .__ . ._, _. -._.- ._--- -- .. ----.__.._- -- ,_._----
---~-- ---_._--- -_. .- ._- -- --~---- ----. _.,-- -- --.--- '-'- _._. ---. .. _._.- -- - --'-

-

.- - - -- --_.. -- -- -- -

.- -._- ,--- .. - .-.- .. _, _._-..... - -- '- .- - - .. .._- .-. -- .- .-_._.._-- -- .. -- ... - ------ . -•._- - --- .. ... - _. ----- _.-- -- --..



SOIL: Nickel gravelly Ioam, An arid loll. typic Calclorthid, loamy-skeletal, mixed. thermic.

~: Cochise County; 2 miles north of Tombstone, Walnut Gulch, tributary of San Pedro River.

AREA: 8.3 acres.

o
15-30

WATERSHED 63.103

10

260

8-15
90

l-B

TOMBSTONE , ARIZONA

~: Fan ahape ... 500 feet wide by 1150 feet long.

o
0-3

Percent of area
Slone ... oe r ce nt~:

~: Erosion Class 2
Percent of area 100

LAND CAPABILITY: Class VII
Percent of area 100

GEOLOGY: One hundred percent alluvh.an, with an erosional gravel cover. Particle size ranges from land grain size to
boulders. Topographic expression 1. that of low, rolling hill. dll.ected by the present day drainage .ystem. The
predominant rock types of the erosional gravels are chert, quartzite, lime.tones, and andestte. LP.sser amounts of
rhyolite, breccia, mudstone, tuff, end .endltones ere a l eo present. Caliche conglomerates ere exposed in 1I\8ny Itream
channels. The alluvium il made up of df econne e te d send, gravel, and clay leyen and Ie nee e and il known to exist in
depths of more than 1200 he t in this area.

Source of data: General Geology of Central Cochise County, Arizona, by James Gilluly, U. S. Geological Survey, Profes
sional Paper 281, 1956 and extended field atudies by project staff.

SURFACE DRAINAGE: Good; lef!r:th of principal drainage 700 feet.

CHARACTER OF FLOW: Ephemeral, continuous.

INSTRUMENTATION: Preclpitlltion: Heasured by one 24-hour weighing rain gage (ecalel on chart: 1 in•• I in. rain;
1 in•• 125 minutes) and 6-hour Tain gage (l in••• 333 in. rain; 1 in•• 31.25 minutel). Runoff: Measured by
2:1 broad-crested V-notch weir with a FW-l Itage recorder (Icalel on chart 1 in••• 20 ft. of stage and 1 in••
2S min.).

WATERSHED CONDITIONS: Vegetation cover: Entire area dominated by eeee ee shrubs (whitethorn, creosote bush, and tar
bush) with a crown spread approximating 2S percent and an understory of gra.se. with approximately 0.6 percent besal
cover.

GENERALLY REPRESENTS: Desert grasshnd ranges in the Southeastern Arizona Basin and Range land resource area (0-41).

Cooperative ge eearch Project of USDA and Arizona Agricultural Experiment Station

63.103-1



MONTNLY PRECIPITATION AND RUNOfF (Inch .. , TOHBSTONE, ARIZONA WATERSHED 63.103 63.103AREA-il.3 ACRES

~ "n ... I ... ... ..y JU ....! JULY 'UG 1t:"T OCT noy eec ANNUAL
YI!Al'I:

- -.
1965 'y .63 .07 .26 .04 .06 .22 3.22 2.06 1.32 .00 .26 3.71 11.85

0 .00 .54 T .00 .00 .04 .58

1966 '1 .so 1.08 .00 .10 .00 .00 3.86 4.95 1.65 .00 .30 .15 12.59
0 .00 .00 .00 .00 .00 .00 .15E .16 .05 .00 .00 .00 .36

STA Av~/p .56
'~L :~~

.07 .03
:~~

3.54 3.51 1.49 .00 .28 1. 93 12.23
(65-66) Q no 00 00 08 .35 03 .00 .00 .02 .48
WEAN ';1.
70 YR .84 .77 .61 .28 .18 .49 3.65 3.50 1.52 .66 .63 .88 14.01

ANNUAL MAXIMUM DISCHARGES (Inch.. p" hGud AND ANNUAL MAXIMUM VOLUMES O~ RUNOFF (Inch .., FORSELECTED TIME INTERVALS
.._-- --._---- ----_....- .

"'''XINU''
MAXIMUM VOLUME FOR SELECT£D TIM! INTERVAL

1-----.__... .
VE;AIIl DISCHARGE

, HOUI": Z HOU'" • HOUIltS I'HQUI'lI , DAY .1 OAVS .OAYS

~-JII"'T. --
DATI: VOLU"I: DATil: VOl.U",,1I: DATI: VOLUWIl OATil YO\,.U"'. O ... Tll VOI.UIIIII DATe YOLUMI: DATI: "O"'U".1-

-;r2~'1965 8-13 .53 8-13 .53 8-13 .53 8-13 .53 8-13 .53 8-13 .53 8-13 .53
1966 8-31 .36 8-31 .09 8-31 .09 8-31 .09 8-31 .09 8-31 .09 8-31 .09 8-31 .09

MAXIMUMS fOR PERIOD OF RECORD

" 65 TD 8-13 I 2 07 8-13
.53 I ~;~~ .53

8-13
.53 8-13 .53 8-13 .53 8-13 .53

8-13
.53,,66 '0.' . 10.' 10.' ,.~' ,.., 1.~5 '.~5

Notes: Watershed condition same as described under WATERSHED CONDITIONS. 1/ Monthly precipitation Is the record of 1
rain gage. 1/ Precipitation record began January 1965 and runoff record began July 1965. 1/ Hean P based on 70-yr
(l897-~966) U.S. Weather Bureau record period at Tombstone, Ariz.

1965 SELECTED RUNOFF EVENT TCIl8SfONE. ARIZONA ~_i(~);i03:l~ 63.103
ANTII!!:CEOII!!:NT CONDITIONS RAINFALL RUNO,.,

CAT~ J1tAIH,ALL "UNO"" DATE

TOO'I '"!~ ACC.

QAT. Tltl. IUTI ACC.
tlO-OAy (...dul h"ch.J MO-DAY D" DAY __ !',,/"J (lfliuJ Mo-DAy 0" DAY ,"'/i,J (i"duJ

I
O(~n);"'&!n~;tEvent

""- ",-,.-~..... "~"tf: ~~.a

RG R-83 8-13 RG R-83 8-13
7-13 .14 .00 1553 .00 .00 1600 .000 .0000
7-16 .44 .00 1601 .90 .12 1601 .277 .0023
7-17 .26 .00 1605 2.85 .31 1602 1.123 .0140
7-21 .22 .00 1609 4.20 .59 1603 1. 768 .0381

7-22 .14 .00 1613 4.95 .92 1604 1.900 .0686
7-23 .06 .00 1617 1.95 1.05 1606 2.067 .1348
7-25 .44 .00 1626 1.07 1.21 1608 2.031 .2031
7-27 .95 .00 1638 .25 1.26 1610 1.924 .2690
7-28 .05 .00 1647 .40 1.32 1612 1.589 .3275

8-S .05 .00 1726 .05 1.35 1614 1.267 .3751
8-8 .n .00 1746 .21 1.42 1616 1.099 .4146

1813 .02 1.43 1618 .820 .4465
1845 .18 1.53 1620 .580 .4699

Watershed conditions: Vegetation
1916 .04 1.55 1622 .410 .4863

cover: Entire area dominated by 1624 .308 .4983desert shrubs (whitethorn, c reo- 1626 .220 .5071sote bu sh , and tarbush) with a 1628 .151 .5133crown spread approximating 257- 1630 .114 .5177and an understory of grasses
1635 .061 .5250with approximately 0.64 basal

cover. 1640 .035 .5290
1645 .021 .5314
1650 .013 .5328
1700 .005 .5342
1710 .001 .5347

1720 .000 .5348
1730 .000 .5349
1740 .000 .5349

I
I

NOTES: TO CONVERT RUNOFF IN IN/uR TO CFS, MULTlPLY BY 8.37. FOR TOPOGRAPHIC MAP OF WATERSHED, SEE P. 63.1-3, THIS
VOLUME. GEOLOGIC AND VEGETATION MAPS ON P. 63.1-4 AND P. 63.1-5
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10TIS: To coa..ert aeaa daily discharge iD crs to ~I/D1J••altiply by 2.615566. STilI tasEd cn rEcord period
1965-72.

r------------------------------------------------------------------------------------------~--~~----~---~--~----~--~--,

:_~~~ ~~~~~~~_~~~~~~_~~~~~ ~----------------__~~~~~~~~~_~~~~Il ~~.!~2:::1~ :
1 IITICIIOBRT COIDnIOIS BUlPItt BOICrr I
1 Date BaiDfall Bunoff Date The Intensity ICc. Date Tiae Bate Icc. 1
1 Bo-Day (laches) (laches) Bo-Day of Day (la/hr) (laches) Be-Day of Day (cfs) (lDches) 1
-----------------------------------------------------------------------------------------~~~-~----~~~--------------~

r-----------------~----------------------------------------------------------------------------------------------------,1 1972 BIll D1I1I DISCBlBGII (ch) tOBBStOn, IIIZOn IIU1SBIlD 63.103 1
1----------------------------------------------------------------------------------------------------------------------1
I Day JaD reb Bar lpr Bay JaD Jal lag Sep cce 10" . tec 1
---------------------------------------------------------------------------------------~~~~-~~~--~---~----~----.-------11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1

2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ·1
3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 I
II 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1
5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.001 0.0 0.0 0.0 0.0 1

·1

,,~'

I. ,'e-

i
i

'!

,I
I
I

9- 8 130B 0.0 0.0
1309 1.111 0.0009
1310 2.237 0.0038
1311 4.326 0.0094
1312 5.051 0.0154

1313 5.459 0.0283
1314 5.6H 0.0378
1315 E.511 0.0~08

1316 6.873 O. 0622
1311 1.790 0.0147

131B 8.661 0.OE81
1319 10.075 0.10B6
1320 12.039 0.1274
1321 H.103 0.1Q97
1322 15.113 0.1151

1324 16.819 0.2375
1325 15.535 0.2650
1326 U.837 0.2909
1327 13.751 0.32H
132B 12.819 0.3441

1330 12.020 0.3511
1332 11.217 0.'314
1333 10.158 0.4497
1334 E.861 0.Q699
1336 1.564 0.Q979

1338 6.014 0.5240
13'0 4.804 O.5Q25
1342 3.554 0.~586

1344 2.1119 0.5654
13116 2.038 0.5786

0.9000
0.2000
0.04B6

13Q3
1355
1432

nut orJl'lllHiim:~ii~,,".."W.,!:~<1'
~~ .......'-;....-,~-,,~M"'.:.f ... ·(

BG 000083
g- 8 1305 0.0 0.0

1311 2.0000 0.20
1319 2.5~00 0.5Q
1326 3.6857 0.97
1335 1.EE67 1.25

0.0
BG 000083

g- 8 0.0

IITIBSBIID COBDI!IOIS:
legetatiYe cower: IDtire
area do.iuatEd by desert
shrubs (Whitethorn, creoso
tebush, aDd tarbash) with
a crown spread of about 25J
and an understory of grasses
with about 0.6J basal co..er.

6 0.0 0.0 0.0 0.0 0.0 0.039 0.0 0.0 0.12611 0.05711 0.0 8.0
7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0021 0.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0181 0.0 0.0 0.0 0.0
13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.001 0.0 0.0 0.0 0.0
111 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 0.0 0.0 0.0 0.0 0.0 0.0 0.001 0.0 0.0 0.0 0.0 0.0

16 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.025 0.0 0.0
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
211 0.0 0.0 0.0 0.0 0.0 0.0 0.003 0.0 0.0 0.0 0.0 0.0
25 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

26 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 11 0.0 0.0 0.0 0.0
27 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28 0.0 0.0 0.0 0.0 0.0 0.0 0.01611 0.0 0.0 0.0 0.0 0.0
29 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0101 0.0 0.0 0.0 0.0
30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O~O

31 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1---------------------------------------------------------------------------------------------------~-----------------I1 BIllB 0.0 0.0 0.0 0.0 0.0 0.0013 0.0007 O.OOu 0.00Q2 0.0027 0.0 0.0 1
I IICOIS 0.0 0.0 0.0 0.0 0.0 0.101 0.053 0.112 0.330 0.216 0.0 0.0 1
1 STI n 0.0 0.0 0.0 0.0 0.0 O.OU 0.111 0.351 0.166 0.021 0.0 0.001 1
L-_________________________~---------------------------------------___________________~---~-~-~~----~---------------~--~

•

L ~

'O~BS: ~o COD..ert raDoff iD CIS to II/OB, aultiply bJ 0.108582.

63.103- 5
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II..
f ..... _ ......- - ~_ •• _ ... • _..l._ ....._...~ ......... '....., ., -_." _... ..ow ... _., ...... _. • .. _r ..__. .... .. _~---~--!"'--!"'!"'!"'!"'----!"'---,
I 1510 SltIC'lID BOIOll IlIl'! '101151011. IBIIell ll'lIBSEJD 63.103 I
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1855 12.161 0.0351

1856 13.828 0.0512
1851 15.281 0.0882
1858 11.281 0.1159
1859 18.312 0.1162
1900 18.815 0.1858

1901 11.88' 0.2111
1902 15.831 0.:1'58
1903 U.562 0.2108
1901 11.118 0.2511
1905 9.983 0.3162

1901 8.160 0.3111
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a crowa spead of aboat 251
and an.~nderstorJ ot grasses
with aboat 0.61 tasal coyer.

----------------------------------------------------------------------------------------------------------------------,

1930 0.595 0.1158
1935 0.298 0•• ,98
19.0 0.158 0.1818
1950 0.066 0.1839
2000 0.0 0.4845

L- ~----------------~----~~~-~~~-~-~~--~-------------------~------~------------------------------------------------~
10t1S: 'to coa,ert ruaoff ia CPS to 11/01, .altipll bl 0.108982.
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IG 000083 IG 000083
9- 6 0.0 0.0 9- 6 1315 0.0 0.0 9- 6 1319 0.0 0.0

1321 0.2000 0.02 1323 0.238 0.0009
1323 2.aOOO 0.10 132a l.911 0.0036
1325 2.1000 0.19 1325 3.37' 0.0090
1321 a.5000 0.3a 1326 a.558 11.0158

IIrllS81D CCIDlrIOIS:
'ege~atiY. co.er: IDtire 1329 6.000 I 0.5a 1321 5.150 0.0268
area do.laated bJ desert 1331 2,1000 0.61 1328 . 6.533 0.0313
sbrabs (Ihitethon, creQSO- 1335 1.5000 0.11 1330 5.566 0.0605
tebasb, aDd terbushl vith 1331 1.500e 0.16 1332 6.352 0.0808
a crOWD spread of aboDt 25S 1339 2.9999 0.86 133a 1.a81 0.1013
aDd aD uDderstoEI of grasses
witb about 0.6S basal co.er. 1383 0.a500 0.89 1336 6.533 0.1312

taOa 0.0 0.89 1338 5.111 O.I!U
lal0 0.3000 0.92 13aO 6.026 0.1189

13a2 5.180 0.1968
13-. a.060 0.2121

13a9 2.860 0.2'-5
1354 1.900 0.2658
laOa 1.303 0.2951
lala 0.151 0.3135
la2a 0.3e1 0.3239

63.103- 8

la3a 0.139 0.3281
laa4 0.021 0.3302
1'59 0.0 0.3306L------------------------------- -------------- ~--~------~------~------------~

10TIS: To eODYert ruDoff iD crs to 11/81, nltiplJ bJ 0.108982. . . .

r----------------------------------------------------------------------------------------------------------------------,

I~~-----:~~~~~~-~~~~~~~~~~~~:==~~~==~-~~==~~=-----~~~~~~~~=~~~~~~~~§~===~---~--~~~:I IlrlCIDllr COIDxrXOIS IIXIIIXL IDlorr I
I Date IUDfall IUDoff Date The IDtenity Icc. Date The late Icc. 1
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16311£13 921/.''67 1552 r.ee 0.000 0.000 0.000 0.0000 1
83103 9 24 87 1802 3.01£1 0.588 0.084 0.011 0.10107 1
83103 9 24 87 1803 3.81 8.635 1O.723 0.012 0.0228 1
63103 9 24 87 1604 3.89 8.3105 0.687 1O.012 0.0343 1
83103 9 24 87 1605 3.98 5.823 0.835 0.0ii 0.0449 1
63103 9 24 87 1806 3.95 4.489 0.489 0.008 1O.0531 1
83103 9 24 67 1607 3.90 3.717 0.405 0.101O7 1O.10599 1 , 1-1'/;,1'"/83103 9 24 87 1608 3.83 2.778 0.303 0.005 0.0849 1
53103 9 24 67 1809 3.76 2.1£192 0.228 0.004 0.0687 1 J"h "t, ~//d;;>d
53103 9 24 67 1610 3.71 i.824 0.199 0.0103 1O.072Qj 1 ~.

631103 9 24 67 1812 3.83 1.452 0.158 0.1005 0.10773 1 ,-

831103 9 24 87 1814 3.57 1.1099 0.120 0.004 0.10813 1 1,(, ,,~/,"/I'~;I..

63103 9 24 67 1816 3.51 0.771O 0.084 0.003 0.0841 1
53103 9 24 57 15i8 3.45 0.559 0.052 0.002 0.10852 1
83103 9 24 67 1820 3.41 0.378 0.041 0.001 0.0875 1
63103 9 24 67 1623 3.35 0.255 0.028 0.0101 0.0891O 1
63103 9 24 67 1627 3.29 0.154 0.017 0.1001 0.091Ol 1
53103 9 24 57 1632 3.23 0.071 0.008 0.001 0.0907 1

e 63HB 9 24 67 1637 3.18 0.013 0.001 0.000 0.0908 1
63103 9 24 67 1642 3.15 0.007 0.0101 1O.000 0.0909 1
63103 9 24 67 1647 3.12 1O.1000 1O.1000 1O.000 0.0909 1
63103 9 24 57 1657 3.08 0.000 0.000 0.000 0.0909 1
631103 9 24 87 1707 3.05 0.000 0.000 0.000 0.0909 1
63103 9 24 67 1717 3.O3 0.000 0.000 0.000 0.0909 1
83103 9 24 87 1727 3.02 0.000 0.000 0.000 O.0909 1

___5~J@.;L 9 24 67 1}38 .. ),0JL.__.0.,.0_lQ.0__ 0.e. 000...0,,000._ 10.09109 1
183103 8 10 71 1850 i.00 0.000 0.000 0.000 0.10000 1
83103 8 10 71 1852 2.89 0.487 0.053 0.002 0.0018 " 1
83103 8 10 71 1853 3.00 0.883 0.095 0.002 0.0034 1
531103 8 10 71 1854 4.20 12.782 1.393 0.023 0.0288 1
63103 8 10 71 1855 4.36 12.167 1.326 0.022 0.0487 1
63103 8 10 71 1856 4.44 13.828 1.507 0.025 0.0738 1
631103 8 10 71 1857 4.50 15.287 1.866 0.028 0.1016 1
63103 8 10 71 1858 4.57 i? ;-287 1.884 1O.031 0.1330 i
83103 8 IIO 71 1859 4.61 18.342 1.999 0.033 0.1863 1

/./1363103 8 10 71 1900 4.63 18.875 2.057 0.034 0.2008 1 /II

63103 8 10 71 1901 4.80 17.884 1. 949 0.032 0.2331 1 I' "hi'''''' ~(/J763103 8 10 71 1902 4.53 15.837 1.726 0.029 0.2819 1 ,Fhr'
83103 8 10 71 1903 4.44 13.582 1.478 0.025 0.2885 1
63103 8 10 71 1904 4.36 11.718 1.277 0.021 0.3078 1

j,:; /~//,,{r
83103 8 10 71 1905 4.28 9.983 1.088 0.018 0.3259 1
63103 8 10 71 1907 4.15 8.160 0.889 0.030 0.3555 1
83103 8 10 71 1910 3.98 5.817 0.834 0.032 0.3872 1
63103 8 10 71 1915 3.77 3.580 0.390 0.032 0.4197 1e 63103 8 10 71 1920 3.62 1.938 0.211 0.018 0.4373 E1
63103 8 10 71 1925 3.50 1. 074 0.117 0.010 0.4470 E1
63103 8 10 71 1930 3.40 0.595 0.065 0.005 0.4524 E1
63103 8 10 71 1935 3.31 0.298 0.032 0.003 0.4551 E1
63103 8 10 71 1940 3.25 0.158 0.017 0.001 0.4565 El
63103 8 10 71 1950 3.16 0.066 0.007 0.001 0.4577 E1
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63103 8 10 71 2000 3.08 0.000 0.000 0.000 0.4577 E1
63103 8 10 71 2010 3.04 0.000 0.000 0.000 0.4577 El
63103 8 10 71 2020 3.00 0.000 0.000 0.000 0.4577 E1

----166106 9 8 70 1308 - -1:00---- - -0:-000----0-.-000--- 0~000---- 0~00-00--- 1
53103 9 8 70 1309 3.00 1.11 1 0.121 0.002 0.0020 1

e 63103 9 8 70 1310 3.40 2.237 0.244 0.004 0.0061 1
63103 9 8 70 1311 3.75 4.326 0.471 0.008 0.0140 1
63103 9 8 70 1312 3.91 5.051 0.550 0.009 0.0232 1
83103 9 8 70 1313 3.98 5.459 0.595 0.010 0.0331 1
63103 9 8 70 1314 4.01 5.674 0.618 0.010 0.0434 1
53103 9 8 70 1315 4.06 5.517 0.710 0.012 0.0552 1
63103 9 8 70 1316 4.09 6.873 0.749 0.012 0.0677 1
83103 9 8 70 1317 4.14 7.790 0.849 0.014 0.0818 1 I. -1-4- /»
63103 9 8 70 1318 4.19 8.661 0.944 0.016 0.0975 1
63103 9 8 70 1319 4.25 10.075 1.098 0.018 0.1158 1 /~ £.- ~II ~;;';"r'
83103 9 8 70 13b~ 4.35 12.039 1.312 0.022 0.1377 1
63103 9 8 70 1321 4.44 14.103 1.537 0.026 0.1633 1
83103 9 8 70 1322 4.51 15.773 1.719 0.029 0.1919 1 '3,71¢/;t{y-
63103 9 8 70 1324 4.57 16.819 1.833 0.061 0.2530 1
63103 9 8 70 1325 4.52 15.535 i .893 0.028 0.2812 1
83103 9 8 70 1328 4.49 14.837 i .617 13.027 13.3081 1
63103 9 8 70 1327 4.45 13.791 1.503 0.025 0.3332 1
63103 9 8 70 1328 4.41 12.819 1.397 0.023 0.3565 1
63103 9 8 70 1330 4.36 12.020 1.310 0.044 0.4002 1
63103 9 8 70 1332 4.33 11 .277 1.229 0.041 0.4412 1
63103 9 8 70 1333 4.29 10.158 1.107 0.019 0.4597 1
63103 9 8 70 1334 4.23 8.867 0.966 0.016 0.4758 1
53103 9 8 70 1336 4.13 7.564 0.824 0.027 0.5033 1
63103 9 8 70 1338 4.04 6.074 0.662 0.022 0.5254 1
63103 9 8 70 1340 3.95 4.804 0.524 0.017 0.5429 1
63103 9 8 70 1342 3.85 3.594 0.392 0.013 0.5560 1

e 83103 9 8 70 1344 3.77 2.749 0.300 0.010 0.5660 1
63103 9 8 70 1346 3.69 2.038 0.222 0.007 0.5734 1
53103 9 8 70 1348 3.82 1. 512 0.165 0.005 0.5789 1
63103 9 8 70 1350 3.55 1.068 0.116 0.004 0.5828 1
83103 9 8 70 1353 3.45 0.725 0.079 0.004 0.5858 1
63103 9 8 70 1358 3.33 0.370 0.040 0.003 0.5902 1
83103 9 8 70 1403 3.26 0.172 0.019 0.002 0.5918 1
63103 9 8 70 1408 3.21 0.091 0.010 0.001 0.5926 1
63103 9 8 70 1413 3.18 0.031 0.003 0.000 0.5929 1
63103 9 8 70 1418 3.12 0.003 0.000 0.000 0.5929 -1
83103 9 8 70 1428 3.07 0.000 0.000 0.000 0.5929 1
63103 9 8 70 1438 3.04 0.000 0.000 0.000 0.5929 1
83103 9 8 70 1458 3.00 _~. 0~~__ ~:.~@q_Q.:..00~___~~~929 1

-----163103 7 27 73 1304 2.50 0.000 0.000 0.000 0.0000 1
63103 7 27 73 1319 3.38 0.080 0.009 0.002 0.0022 1
63103 7 27 73 1320 4.08 3.648 0.398 0.007 0.0088 1
63103 7 27 73 1321 4.62 8.634 0.941 0.016 0.0245 1
83103 7 27 73 1322 4.80 10.791 1.176 0.020 0.0441 1
83103 7 27 73 1323 4.94 13.773 1.501 0.025 0.0891 1

j,~7 /483103 7 27 73 1324 5.05 16.827 1.812 0.030 0.0993 1
63103 7 27 73 1325 5.00 15.140 1.850 0.027 0.1268 1

Ar"ho463103 7 27 73 1326 4.98 14.709 1.603 0.027 0.1535 1 /1- ;/'".
63103 7 27 73 1328 4.88 12.892 1.405 0.047 0.2003 1
63103 7 27 73 1330 4.78 10.844 1. 160 0.039 0.2390 1 4,B I~//.Ir63103 7 27 73 1335 4.70 9.194 1.002 0.084 0.3225 1
63103 7 27 73 1340 4.61 7.631 0.832 0.069 0.3918 1e 63103 "7 27 73 1342 4.50 5.685 0.620 0.021 0.4125 1
63103 7 27 73 1344 4.35 3.850 0.420 0.014 0.4285 1
63103 7 27 73 1348 4.24 2.607 0.284 0.010 0.4360 1
83103 7 27 73 1350 4.06 1.544 0.188 0.011 0.4472 1
63103 7 27 73 1351 4.00 'J.687 0.075 0.001 0.4484 1
63103 7 27 73 1352 3.99 0.823 0.090 '1.002 0.4499 1
53103 7 27 73 1354 3.95 0.662 0.072 0.002 0.4523 1
83103 7 27 73 1356 3.92 0.554 0.050 0.002 0.4543 1



~~_." -, .....,.,'-,---,-..,..-.,.._..~ .. '_.- '''''~''--''

83103 7 27 73 1358 3.93 0.6260.068 0.002--'0':-;fs86 1
63103 7 27 73 1400 4.00 0.955 0.104 0.004 0.4601 1
63103 7 27 73 1405 4.06 1.127 0.123 0.010 0.4703 1
63103 7 27 73 1408 4.05 1.115 0.122 0.002 0.4723 1
63103 7 27 73 1408 4.06 1.208 0.132 0.004 0.4767 1
63103 7 27 73 1410 4.04 1.089 0.119 0.004 0.4807 1
63103 7 27 73 1412 4.00 0.879 0.096 0.003 0.4839 1
63103 7 27 73 1413 3.98 0.745 0.081 0.001 0.4853 1
63103 7 27 73 1415 3.96 0.716 0.078 0.003 0.4879 1
63103 7 27 73 1420 3.93 0.641 0.070 0.006 0.4937 1
63103 7 27 73 1425 3.89 0.507 0.055 0.005 0.4983 1
63103 7 27 73 1430 3.86 0.408 0.044 0.004 0.5020 1
63103 7 27 73 1435 3.82 0.305 0.033 0.003 0.5048 1
63103 7 27 73 1440 3.70 0.083 0.009 0.001 0.5056 1
63103 7 27 73 1445 3.62 0.000 0.000 0.000 0.5056 1
63103 7 27 73 1505 3.51 0.000 0.000 0.000 0.5056 1
63103 7 27 73 1507 3.50 0.000 0.000 0.000 0.5056 1

--163103 .72S"'74 2014'-3~!r---'-~-0~000-"0:'000-"0':00if-"'0~00~01

63103 7 28 74 2017 3.18 0.016 0.002 0.000 0.0001 1
63103 7 28 74 2018 4.25 5.566 0.607 0.010 0.0102 1
63103 7 28 74 2019 4.44 4.888 0.530 0.009 0.0190 1
63103 7 28 74 2020 4.47 5.004 0.545 0.009 0.0281 1
83103 7 28 74 2021 4.49 5.281 0.573 0.010 0.0377 1
63103 7 28 74 2022 4.50 5.391 0.587 0.010 0.0475 1
83103 7 28 74 2023 4.46 4.827 0.526 0.009 0.0563 1
63103 7 28 74 2026 4.37 4.100 0.447 0.022 0.0786 1
63103 7 28 74 2027 4.35 3.525 0.384 0.006 0.0850 1
63103 7 28 74 2029 4.34 3.465 0.378 0.013 0.0976 1
63103 7 28 74 2032 4.23 2.687 0.293 0.015 0.1122 1
63103 7 28 74 2034 4.13 1.714 0.187 0.006 0.1184 1
63103 7 28 74 2037 4.00 1.022 0.111 0.006 0.1240 1
63103 7 28 74 2042 3.86 0.527 0.058 0.005 0.1288 1
63103 7 28 74 2047 3.77 0.222 0.024 0.002 0.1308 1
63103 7 28 74 2052 3.69 0.077 0.008 0.001 0.1315 1
83103 7 28 74 2102 3.80 0.016 0.002 0.000 0.1318 1
63103 7 28 74 2112 3.56 0.000 0.000 0.000 0.1318 1
63103 7 28 74 2157 3.50 0.000 0.000 0.000 0.1318 1

I 77 /""
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183000000388 9 24 67 1552 0.0000 0.00 0.00 0
83000000388 9 24 67 1554 0.9000 0.03 0.03 0
63000000386 9 24 67 1556 1.5000 0.05 0.08 0
63000000386 9 24 67 1558 2.1000 0.07 0.15 0
63000000386 9 24 67 1600 4.4999 0.15 0.30 0
63000000386 9 24 67 1802 1.8004 0.08 0.38 0
63000000388 9 24 67 1604 0.5999 0.02 0.38 0
63000000388 9 24 87 Ib4b 0.0143 0.01 0.39 0
83000000386 9 24 87 2020 0.0000 0.00 0.39 0
63000000386 9 24 67 2022 0.6001 0.02 0.41 0
83000000386 9 24 67 2024 0.2999 0.01 0.42 0
63000000386 9 24 67 2026 0.3001 0.01 0.43 0
63000000386 9 24 67 2028 0.0000 0.00 0.43 0
63000000386 9 24 67 2030 0.5999 0.02 0.45 0
63000000386 9 24 67 2046 0.0000 0.00 0.45 0
63000000386 9 24 67 2048 0.3001 0.01 0.46 0
83000000386 9 24 87 2122 0.0000 0.00 0.46 0
83000000386 9 24 67 2124 0.5999 0.02 0.48 0
83000000386 9 24 67 2126 0.3001 0.01 0.49 0

.- i bj0t100~00tl3 "-8~T"--71 1848 0 .0~00 ."~~-0t1- 0.00 0
63000000083 8 10 71 1853 2.4857 0.29 0.29 0
63000000083 8 10 71 1857 5.2501 0.35 0.84 0
83000000083 8 10 71 1901 3.3000 0.22 0.86 0
63000000083 8 10 71 1910 1.2000 0.18 1.04 0
63000000083 8 10 71 1950 0.0600 0.04 1.08 0
83000000083 8 10 71 2247 0.0000 0.00 1.08 0

_.SJ00000~0~3_._S 10 71 2355 __ 0~_~~_82 __ 0.10 1.18 0
163000000083 9 870 1305 0.0000 0.00 0.00 0
63000000083 9 8 70 1311 2.0000 0.20 0.20 0
63000000083 9 8 70 1319 2.5500 0.34 0.54 0
63000000083 9 8 70 1326 3.6857 0.43 0.97 0
63000000083 9 8 70 1335 1.8667 0.28 1.25 0
63000000083 9 8 70 1343 0.9000 0.12 1.37 0
63000000083 9 8 70 1355 0.2000 0.04 1.41 0
63~000000~4 ...~_._JL70_J 4.,31_ 0.0486 0.03 1.44 0

183000000083 7 27 73 1304 0·.0000·-'"0."00---t1-:00---i1-·----
63000000083 7 27 73 1310 0.3000 0.03 0.03 0
83000000083 7 27 73 1315 1.5600 0.13 0.16 0
83000000083 7 27 73 1321 4.8000 0.48 0.64 0
63000000083 7 27 73 1325 2.4000 0.18 0.80 0
83000000083 7 27 73 1331 2.4000 0.24 1.04 0
83000000083 7 27 73 1338 2.1429 0.25 1.29 0
63000000083 7 27 73 1347 0.2667 0.04 1.33 0
63000000083 7 27 73 1355 0.3000 0.04 1.37 0
63000000083 7 27 73 1400 1.0800 0.09 1.48 0
63000000083 7 27 73 1404 1.2000 0.08 1.54 0

~~~\Q!1_~0jl@~_J__ 7 27 73 1412 0.2250 0.03 1.57 0
183000000083 7 '28::.:74 2009 0.0000 0.00 0.00 0
63000000083 7 28 74 2013 0.8000 0.04 0.04 0



- ...-.-_.----_._----_._----- -----------."- -.-._._~--'--_._----

63000000083 7 28 74 2016 3.1998 0.16 0.20 0
83000000083 '7 28 74 2018 4.S01i 0.15 0.35 0
83000000083 7 28 74 2021 2.1 999 0.11 0.46 0
83000000083 7 28 74 2023 2.3995 0.08 0.54 1:1
83000000083 7 28 74 2027 1.2000 0.08 0.82 0
83000000083 7 28 74 2032 0.7200 0.08 0.68 0
63000000083 7 28 74 2100 0.0429 0.02 0.70 1:1

63000000083 7 28 74 2108 0.2250 0.03 0.73 0
83000000083 7 28 74 2300 0.0000 0.00 0.73 0
63000000083 7 28 74 2307 0.1714 0.02 0.75 0
63000000083 7 28 74 2341 0.0000 0.00 0.75 0
83000000083 '7 28 74 2400 0.0832 0.02 0.77 0
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TlMBSTONE, ARI ZONA WATERSHED 63.111

LOCATION: Cochiae Count)'i 6\ miles NW of Tombstone: Walnut Gulch. tributary of San Pedro River.

143 Acres SHAPE: Oblong

SLOPES: Slone" Percent
Percent of are.

0-3
o

3-10
25

10-20
75

20-35
o

~OILS: Are mapped .1 complexes. Bernedf no (Aridhol, Hollie Haplartd) • Hathaway and comprises 71,7.. Hathaway
(MalItlal Typic Calculltoll) ..Bernadino cOlIIprilell 221 of area. The rema Lnde r II aandy and Loemy alluvium.

EROSION:

LAND CAPABILITY:

Erosion Class
Percent of area

I Cless
Percent of area

100

~: The watershed lies wholly Within the Tombstone pediment. It Is typified by low, rounded hills with few rock
outcrops present. An erosional remnant cover blankets the area with particle sizes ranging from ee nd grain size to
boulders. Predominant rock types are tuffs. breccia, hornblende andesite, e ande eoee s , and conglomerates. Disconnected
sand, gravel. and clay layers make up the eubsurface alluvium, which extends to unknown depths in this area.

Stratigraphy and Hydrogeology of Walnut Gulch Watershed 63.111

Svs tem
Fonnation and percent

of area Descrintion

Source of data: ce ne ee l ~ology of Central Cochise County, Arizona, by James Gll1uly, U. S. ~ological Survey, Prefe s 
slonal Paper 281, 1956, and extended field studies by project ataff.

~
I
i
i
I

Quaternary Recent alluvium, lOOt Sand, aUt, gravel, cobbles, boulders. Surface gravels consist mainly of
andesite, rhyolite, quartz, and tuff from surrounding hilla. Outer surface
of gravel and cobbles weathered to reddish-brown to br cwn,

SURFACE DRAINAGE: Good; length of principal drainage .97 mi.

CHARACTER OF FLOW: Ephemeral, continuous.

INSTRUMENTATION: Precipitation: Measured by two 24-hour (scales on chart: 1 in., • 1 in. rain; I in•• 125 minutes)
and one e-boce weighing rain gage (1 in. - .333 in. rain; 1 in•• 31.25 minutes). Runoff: Measured by 3:1 broad
crested v-noecb weir ""ith FW~1 recorder (sce te e on chart I in••• 20 ft. of atage a~n•• 2S minutes).

WATERSHED CONDITIONS: Representative of desert grassland. Vegetation dominated by short grasses (blue, eideoats. black
and hairy grama, curly mesquite); also, present shrubs include (eoapsee d , mesquite, burrowe.ed), basal cover of grasses
approximately 2.5 percent. Canopy approximately 20 percent.

GENE%LLY REPRESENTS: Desert grassland ranges in the Southeastern Artzona Basin and Range land re ecurce area (0-41).

Cooperative Research Project of USDA and Arizona Agricultural Experiment Statton

63.111-1
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.0000 ~

.0000 I,j...0001

.0003 j.,'1

.0009
-<;,8

.0023 11

.0052 5t

.0101
~3.0172

.0269
~j

.0390 II,

.0538 14-1

lil~.0717 1~8
.0967 J.f/f- f--

.1233 -'1~

.1456 Ie

.1874 /74-

.2247 /4-1

.2574 /34-

.2858 --/II

.3093

*.3287 7'5"'.3436
.3549 +-J-
.3639 -Jj.
.3711 :J.l
.3768 ;.:2..
.3865 1:2.
.3919 t,e.
.3950

-;:/.
.3967 ),3
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.3984E
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.39908 .:>
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.39938
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1.5

-;:-
~

1.0 ~
......
0c,..

0.5

8-19
0913 .000
0914 .003
0915 , .008
0916 I

.020

0917 .047
0918 .117
0919 .234
0920 .352
091\ .506

0922 .657
0923 .798
0924 .978
0925 1.165
0926 1.831

0927 I. 366
0928 I. 304
0930 I. 207
0932 I. on
0934 .929

0936 .770
0938 .64)
0940 .518
0942 .380
0944 .293

0946 .248
0948 .188
0950 .150
0955 .083
1000 .047

1005 .025
1010 .016
lOIS .0108
1020 .006E
1025 .0038

1030 .0028
1035 .OOIE
1040 .OOIE
1045 .0008
lOSS T

1125 .0008

IT
2.0

,

I
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Ta1BSTON8. ARIZONA

.1 IH+t+lltlHIIHiHHIHI

RG R-61., Hi4+WI++++II++++II++.l.I
I

II III

TIM! UHI!NIITY
0' DAY (1101'.1

RAINFALL

4.0

3.0
~

~

~

~
c
j 2.0

~
~
~
~..

1.0

ANTI!:CI!:OENT CONOITIONS

1963 SELECTED RUNOff EVENT

267

Watershed conditions: Repre aentie 
tlve of desert grassland. vege
tatioo dominated by short grasses
(blue, sideoats, black and hairy
grama, curly mesquite) j also,
present shrubs include (soapweed,
mesqui t e , burroweed), bass 1 cover
of grasses approximately 2.57..
Canopy approximately 207•.

I I
NOTE: TO CONVERT RUNOFF IN IN/HR TO CFS, MULTIPLY BY 144.19.

G R-82 RG R-82

7-19 ~ OS .00 0900 .~O .00

7-22 .15 .00 0907 .69 .08

7-24 .21 .00 0911 .75 .13

7-25 .14 .00 0922 2.78 .64

7-26 .11 .00 0939 I. 59 I. 09

7 -27 .18 .00 0949 .54 1.18

7-28 .95 .08 lOIS .12 I. 23

7-29 .84 .15
7-31 .81 .13

8-2 .43 T

e 8-12 .10 .00
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.000
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RUNO!"'"

I. 359
1.526
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I. 762
1. 824

2.018
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I. 734
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.059
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.270

.352

.535
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I. 013
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1.013
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TIIII!
0,. DAY
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1734
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1744
1745
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1813
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1728
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1837
1840
1845
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i ::~:
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Ace.
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2.00
2.03
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.00
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TCMBSTONE. ARIZONA
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g

1.0 ~

2.5
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.01

.11

.02

.65
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.05

.02

.09

R-61
.00

I. 50
.48

1.92

3.53
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3.08
I. 54

R-82
.00

1.08
4.40
3.90

4.05
3.12
2.76
1.60

.75
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INT~N'ITY

(i ..I."
AAINI"ALL
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1802
1808
1830
1928
1949

1726
1731
1735
1742
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1822
1919
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RG
1705
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1712
1717

1736
1741
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1800
1804

RG
1720
1725
1728
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'i t'

I I I
~v.nt Of~j,t!§ii'ii7i'i64~~9

9·11

U11/11

+ t I II
, I iii!

1 I '\ I II' I'II iii

DATI:
1ol0·0AY

1900 2000

\I

63.111-5
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i

.00
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.00

.00

.00

.00

.00

.00

.00

SELECTED RUNOFF EVENT

T(I1BSTONE, ARIZONA

.32

.31
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RG R-61
.15
.15
.11
.06

RG R-82
.22
.09
.05
.05

1800

'. j t,

I I

lIijJlli
RG R-82

8-27
9-6
9-8
9-9

DATI: ~A1N''''LL 'WNO'"
.. 0·0 ... ., ' ...c'u, t"H.... }

8-12
8-19
8-20
8-25

8-12
8-19
8-20
8-26

ANT£Cr.:OI!:NT CONDITIONS

4.0

1964

lOT!: TO CONVERT RUNOFF IN IN/HR TO CFS, MULTIPLY BY 144.19.

8-27 .28 .00
9-6 .31 .00
9-8 1.14 .10
9-9 1.35 .54

Watershed conditions: Representa
tive of desert grassland. Vege
tation dominated by short grasses
(blue, a Ideoa t s , black and hairy
grarna, curly mesquite); also,
present shrubs inc lude (soapweed f

mesquite, bur roweedj , basal cover
of grasses approximately 2.51..
Canopy approximately 20t.
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1965 SELECTED RUNOFF EVENT TOHBSTON£. ARIZONA !~:tf.).u,,"'~ 63.111

ANTECI!:DI!:HT CONDITIONS RAIN,. ... LL RUNO,. ...

OATf: "AIH"Al.L RUNO'" DATI: TnU! 'foITI!HIITY Ace. OAT. T'MII "A". Ace.
MO-DAY (i..c6u' (i"dnl MO·OA'" 01' DAY (i"I") (i"c'''' 1110-0"'''' 0' DAY , ../4., (i ...·... '

I yJ... '... ''_'1 '_Event of StI'W'"k·4{U6S"'~

RG R-61 9-4 RG R-61 9-4 0
8-5 .05 .00 1605 .00 .00 1614 .000 .0000 .,
8-8 .66 .00 1611 .50 .05 1615 .001 .0000 .1
8-9 .08 .00 1616 3.84 .37 1616 .001 .0000 A8-13 .39 .00 1622 1.10 .48 1617 .002 .0000

.9
8-15 .15 .00 1630 .98 .61 1618 .006 .0001 ,,}
8-16 .02 .00 1639 .47 .68 1619 .009 .0002 ) .
8-17 • 02 .00 1708 .06 .71 1620 .017 .0005
8-18 .69 T 1748 .12 .79 1621 .044 .0010 1.3
8-20 • 10 .00 1622 .083 .0020 /). .
B-21 .05 .00 1623 .132 .0038 ~~8-22 .16 .00 1624 .176 .0064
8-26 .04 .00 1625 .220 .0097 J:J..
9-1 .10 .00 1626 .270 .0138 J19-2 1.13 .13 1627 ,326 .0187

9-3 .40 .06 1628 .399 .0248 '---;=a
1629 .473 .0321 {,8
1630 .518 .0403 7,r
1631 .566 .0493 e~
1632 .591 .0590 e~

~ R-82 RG R-82 1633 .610 .0690
--e5"'

8·5 .07 .00 1610 .00 .00 1634 .617 .0792 81
8·8 .58 .00 1613 2.40 .12 1635 .623 .0896 '10
8-9 .10 .00 1617 3.90 .38 1636 .617 .0999 61
8-13 .35 .00 1624 1.71 .58 1637 .610 .1101 Slit

8·15 .04 .00 1629 1.20 .68 1638 .590 .1201 '-"'-Fi~
8·16 .02 .00 1638 .67 .78 1639 .566 .1298 P. 8
8-17 .03 .00 1701 .05 .80 1640 .542 .1390 T
8-18 .59 T 1744 .13 .89 1641 .506 .1477 75
8-20 .22 .00 1642 .467 .1558 ~ 7
8-22 .05 .00 1643 .424 .1633

'ji'
8-26 .10 .00 Watershed conditions: Representa- 1644 .380 .1700 Jr
8-29 .07 .00 tive of desert grassland. Vege- 1645 .335 .1759 48
9-2 .83 .13 tattoo dominated by short grasses 1646 .300 .1812 J.;
9-3 .58 .06 (b Iue , sideoa t s J b lack and he try 1647 .270 .1860;l _

grams, curly mesquf t e}; also .~4--present shrubs include (soapweed, 1648 .237 .1902 10
mesquite. bu r rcveed }, basal cover 1649 .210

: ::~; :J "of grasses approximately 2.51.. 1650 .182
Canopy aprroxtmate,y 207u , 1651 .159 .2000

~l1652 .137 .2025

NOT£: TO CONVERT RUNOFF IN IN/HR TO CPS. MULTIPLY BY 144.19.
1653 .125 .2047

.~~_.-

1654 .112 .2067

4.0 2.0
1655 .100

.2084 'I
Il~lll_18~1

1656 .089 .2100 1
1657 .078 .2114 '-u.. -- .,.

i
1658 .067 .2126 I."1659 .057 .2136 7,1

3.0 1.5
1700 .049 .2145

..... i 1702 .036 .2159 ,r.J.
" 1704 .028 .2170 4,().e

'i:: -ss~

I I .e 1706 .022 .2178

c c 1708 .019 .2185 .J. i.. 1710 .2191 ~ •~ 2.0 1.0- • 015
... 1712 .013 .2195~a II ... 1714 • 010 .2199 I• I--.. 0

-l-l c
~ .a .2202· 1.3
~ I I'

111
1716 .009

" ! !i 1718 .007 .2205 ,,(7..
1720 .006 .2207 ,11.0

III!I I!!I'
0.5

.2212 ,f.1725 .004
"1 !lili 1730 .002 .2214 ,3II -'II Ill~

11 IJ II! I 1735 .002£ .2216E- -3
lit 1740 .00lE .2217£ • I

0.0 0.0 1745 .001£ .2218£ , I
1750 T .2218E 0

1600 1700 1800 1825 .000£ .2218£

r>o"~-·0".............,." "'J
irl-..!!~.*:.1"':,.

T(}tBSTON£ • ARIZONA ·.'i!RinS!!!1!'!3;llF,f,·

63.111-6
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fll
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1966 SELECTED RUNOFF EVENT TOMBSTONE, ARIZONA t~~(if~ii;)'~ 63.111

ANT£CEOI!NT CONDITIONS R ....INFALL RUNO,.,.

DAtE IIlAIN''''L.L Jl:UNO'" DATI TINE INT!",.T.,. Ace. DATE TIIlIl! IItATI! Ace.
",O·DA.,. ',,,rh,,J (1 .. ,1", MO·OA.,. Oil' OA.,. (",,,",, 0",1>.. , MO·OA.,. O,OAy (MI." ri..c6",

.1 .......,.,.1.....:,"'. t:."
1_'ti{.>.lisl~·1t;' 1966- .t'

G R-61 7-28 .RG ~
7-28

7-16 .06 .00 1830 .00 1834 .000 .0000
7-17 .07 .00 1837 3.69 .43 1835 .000 .0000
7-18 .20 .00 1851 .73 .60 1836 .000 .0000 0
7·19 .24 .00 1855 2.85 .79 1837 .004 .0000 I

7-20 1. 31 .19 1903 I. 95 I. 05 1838 .022 .0003 3
7-22 .15 .00 1908 .96 1.13 1839 .059 .0009

'f'17-24 .19 .00 1911 1.60 I. 21 1840 .112 .0024
7-26 .Il .00 1915 2.85 1.40 1841 .129 .0044
7-27 .39 .00 1919 2.85 I. 59 1842 .159 .0068 -'1

7-28 11 .49 1.1. 02 1927 I. 50 I. 79 1843 .176 .0096 :J.--r-
1931 .75 I. 84 1845 .191 .0157 .18
2001 .22 I. 95 lR51 .200 .0353 )1
2031 .06 1. 98 18B .214 .0422 3/
20S! .09 2.01 1855 .241 .0497 g6'"

RG R-82 RG ~
1857 .277 .0584

,.~.

7-8 .06 .00 1825 .00 1858 .309 .0633 4-5'
7 -16 .20 .00 1829 1. 20 .08 18~9 .339 .0687 1-'17-18 .10 .00 1832 3.60 .26 1900 .371 .0746

fL7-19 .21 .00 1834 3.60 .38 1901 .404 .0810

7-20 1.60 .19 1842 1.05 .52 1902 .430 .0880 ~;...

7-22 .15 .00 1848 1. 00 .62 1903 .456 .0954

~17-24 .23 .00 1850 1.50 .67 1904 .484 .1032
7-26 .12 .00 1852 1.20 .71 1906 .560 .1206
7-27 .42 .00 1858 1. 90 .90 1908 .610 .1401 ~B:~

7-28 11 .56 1.1.02 1904 1. 90 1.09 1910 .637 .1609- ::=-
1906 .90 1.12 1916 .657 .2256

1914 1.13 1.27 1920 .721 .2715 1"4-
1917 3.00 1. 42 1922 .791 .2967 1/4-
1922 2.64 1. 64 1924 .902 .3249 13°
1926 2.70 1.82 1926 .999 .3566 'l#'
1930 1. 80 I. 94 1928 1.151 .3924 /66
1943 .37 2.02 1930 1.234 .4322 11~
2002 .26 2.10 1932 I. 283 .4741 /8 -
2028 .05 2.12 1934 1.234 .5161 17~

\oIatershed conditions: Rep r es ente - 2058 .12 2.18 1936 1.144 .5557
--n,5"'

tive of desert g rase l and, vege- 1938 .978 .591l /4-1
ea et on dominated by short grasses 1940 .860 .6217 /:l4-
grama , curly mesquite); also, 1941 .763 .6353 I/O
present shrubs include {soapweed , 1942 .657 .6471 .,.r
mesquite, bu r roeeed) , basal cover

Continuedof grasses approximately 2.57•. on next page

Canopy approximately 20%.

NOTES: TO CONVERT RUNOFF IN INIIIR TO CfS, ,ItILTIPLY 8Y 144.19. !I OCCORREO 8E1VFEN 1310 AND 1355. z.' PRi(iil'TO~
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Ace.
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I
1966 -Continued

7-28 1943 .604 .6576
g1

1944 .542 .6671 7B
1945 .484 .6757

~11946 .424 .6833
1947 .361 .6898 6')

1948 .318 .6955
- 4-&.

1949 .277 .7004 40
1950 .241 .7047 :J~
1951 .200 .7084 ;)1
1952 .170 .7115 ",.or

1953 .148 .7142 -sr:
1954 .125 • 7164 '8
1956 .103 • 7202 ',)-
1958 .091 .7235
2000 .079 .7263 II

-~. '1
2002 .059 .7286
2004 .047 .7304 7
2006 .040 .7318 /.
2008 .027 .7329 4-
2010 .022 .7337 3

-
2013 .015 .7346
2016 .011 .7353
2019 .008 .7358
2022 .006 .7361
2025 .004 .7364

2030 .003 .7367
2035 .002 .7368
2040 .001 .7369
2045 .000 .7370
2055 .OOOE .7370E

2105 .OOOE .7370E
2115 .OOOE .7370E

1900 2000

~i~ii:~i?;:'~%6:,l!!~

RAIN""LL

TII.ll! "~Tr.NStTV

O'OAY (".//t.,

63.111-8

Hlj 'lj'!J Will iI jl! I it1 lilt! 12.0
l1l J! f RG R-61 l! -~ t I ~ ! t If I

i !' iI I j1iI ! IIi111/1 TI' I
I' j!"lillfj 1.5
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II I I '" ! i II 'I ,e
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j II I' 1\ I \: 'I I; I I1I1 I ~
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Event of July 28.

SELECTED RUNOFF EVENT

DATl! RAIN,ALI. RUNO'"
MO.DAY ft"rl>uJ (""It",

ANT£CEOENT CONDITIONS

1966

NOTE: TOOJNVERT RUNOFF IN IN/HR TO CFS, MULTIPLY BY 144.19.
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MONTHLY PRECIPITATIOH AHD RUHOFF (lnc~ ..1 T(}tBSTONE, ARIZONA ~tt*iii' 63.111AREA-143 ACRES

~ "N ... N" .n. N" JUN!: JULY 'U. SlEPT OCT NOV OOC ANNUAL
Y~AR

1967 n! .00 .32 .02 .01 .25 .50 2.91 .00 4. B5 .13 .15 2.32 11. 46
0 .00 .00 .00 .00 .00 .00 T .02 .22 .00 .00 .00 .24

51'" "VG p2 .54 .27 .19 .11 • 041.17 4.12 2.07 2.87 .19 .60 I. 06 12.23
.L~t:H'o- 00 09_. _~llO_ ~Qo__ _ LOO. ,llO_ ,-_,49-.._ _ LI8._ _ .•4L_ __00_ __on nn M _
MI["" no!/

.18 i .49 .71 YR .83 .77 .61 .28 3.64 3.49 I. 52 .66 .63 .89 13.99

AHHUAL MAXIMUM DISCHARGES (lnc~ .. p.' ~ou" AHD ANHUAL MAXIMUM VOLUMES OF RUNOFF (;nc~ ..1 FOR SELECTED TIME INTERVALS
-

MAXIMUM
MAXIMUM VOLUME FOR SELECTED TIME INTERVAL

YEAR DISCHARGe
t HOUR I HOURS I HOUAS II HOUAS , DAY I CAn • DAYS

,-- --- --
O.l,T. VOI.UM. OATt VOL-UM. OAtt YOLVMI:O"TI: ""Til o .. t. VOLUM. OAtt VOLUMI': OI,TIl ""o\.u ..... O.TI: '1o\.u"",1:

--- ----

1967 9-10 .38 9-10 .21 9-10 .22 9·10 .22 ?-10 .22 9-10 .22 9-10 .22 9-10 .22

MAXIMUMS FOR PERIOD OF RECORD

It 62 TO 1-22
2.90

7-22
.83

7-22
.83

7-22
.83

7-22
.83

7-22
.84

9-10
I. 34

9-B
1.45,,'7 ,••• ,... '.44 '.4. ,.4. '.4. '.4. , nL

MOTU: 1/ Monthly precipitation ts arithmetic avenge of 2 rain ga~es. ~I Precipitation and runoff record began In 1962.
11 Hean P b... d on 71'yr (1897-1967) U.S. Weather Bureau record peried at Tombstone, Ariz.

1967 SELECTED RUNOFF EVENT TOMBSTONE, ARIZONA ~~ii:Wi 63.111
ANTECEDENT CONOITIONS RAIN,.ALL RUNO,.,.

DATI! "AI .... ALL "U"O,. .. DATI! T'WI! UfTI: ...IITY ACC. DATI! "w. "AT. ACC.
NO·OAY (i"c'uJ O"ch., MO·OAY 0" 0,1,'" (.""., h"c' .. ' NO·O",'" 0' D....... (I"/"'J h"e' .. J

I I I

Event of ... -';1'1'1'!':1l""V....~., ~ .. ".
RG R-82 8-11 RG R-82 8-11

7-11 .21 .00 2114 .00 .00 2158 .0000 .0000
7-12 .04 .00 2131 .07 .02 2159 .0031 .0000
7-13 .10 .00 2135 .60 .06 2200 .0157 .0002
7-15 .05 .00 2139 .60 .10 2201 .0327 .0006

7-16 .46 .00 2144 .96 .18 2202 .0472 .0013
7-17 .67 .001 2148 .60 .22 2203 .0587 .0021
7-19 .07 .00 2151 .BO .26 2204 .0654 .0032
7-25 .10 .00 2154 1.40 .33 2205 .0671 .0043
7-26 .10 .00 215B 1.05 .40 2206 .0687 .0054

7-27 .27 .00 2203 .96 .4B 2207 .0671 .0065
7-31 .12 .00 2205 3.60 .60 2208 .0637 .0076
8-2 .10 .00 2209 1. 65 .71 2209 .0603 .0087
8-3 .Il .00 2212 1.20 .77 2210 .0558 .0096
8-4 .04 .00 2215 1.20 .83 2211 .0514 .0105

8-5 .18 .00 2231 .15 .87 2212 .0458 .01l3
8-9 .Il .00 2240 .20 .90 2213 .0409

I
.0121

B-I0 .09 .00 2244 .75 .95 2214 .0362 .0127
2252 .22 .98 2215 .0298 .0132
2308 .08 1.00 2216 .0261 .0137

2313 .12 1.01 2217 .0224 .0141
2318 •60 1.06 2218 .0192. .0145
2325 .34 1.10 2219 .0163 .0148

Watershed condi tions: Represen ta- 2327 .60 1.12 2220 .0137 .0150
tive of desert grassland. Vege- 2222 .0098 .0154
tation dominated by short grasses
(blue, sideoats, black and hairy 2224 .0062 .0157
grarna. , curly mesquite); also, 2226 .0048 .0159
present shrubs include (soapweed, 2228 .0036 .0160
mesqui te , burroveed) , basal cover 2230 .0026 .0161
of grasses approximately 2.5 per- 2232 .0020 .0162
cent. Canopy approximately 20
percent. 2234 .0014 .0162

2236 .0008 .0163
2238 .0005 .0163
2240 .0003 .0163E
2245 .0001 .0163E

2255 .0000 .0163E

NarE: TO CONVERT RUNOFF IN INIHR TO CFS, MULTIPLY BY 144.19. FOR TOP(X;RAPHIC, GEOL(X;IC, AND VEGETATION MAP OF
WAIERSHED, SEE HYDROL(X;IC DATA FOR EXPERIMENTAL AGRICULTURAL WATERSHEDS IN THE UNIIED SlATES, 1966, USDA HISC. PUB.
1226, P. 63.1-3, AND 63.1-4 63.1-5.

Cooperative Reaearch Project of USnA and Arizona Agricultural Experiment Station

63.111-1
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TOMBSTONE. ARIZONA WALNUT GULCH WATERSIlED W-I (63.001)

LOCATION: (Revision) cochise County, Ariz. ; 5.6 mi les W. of Tombstone; Walout GuIch , San Pedro River, Gila River,
Colorado River Basin.

AREA: 36,900 ac , (57.7 sq. miles) •

~: Not yet available.

SOILS, ~, AND LAND CAPABILITY: Detailed descriptions not yet available; see general notes in Hydrologic Data {or
Experimental Agricultural Watersheds in the United States 1956-59. USDA Nf s c • Pub. 945. 1963, p , 63.1-1.

GEOLOGY: Basin and Range: Province; isolated mountain blocks separated by broad alluvium-filled b•• ins. The watershed
Is bounded on the east by the lower Dragoon Hountains which are predominantly Triassic and Jura •• ic quartz monzonite.
In the ecueh central part. tlolated volcanic hills form the perimeter of the study area. Andeaite"rhyolite bed. have
been thrust over the underlying complex, resulting in a highly fractured region. In the southwestern portion of the
watershed, major granitic intrusions have uplifted and exposed a thick sequence of limestone and shale beds. These
fractured units form the Tombstone Rills and are cut by numerous faults and rhyolite dikes. various {ntrulive rocks in
this portion of the waterlhed have much local influence on drainage patterns., The majority of the watershed i. covered
by the Tombstone pediment, a deep Quaternary and Tertiary alluvial fill of disconnected lens.s and layers of ••nda,
gravel, and conglomerate up to depths of more than 1,200 feet. Some of the pediment conglomerates are resistant enough
to form steep cliffs and affect drainage patterns. The northern boundary of the watershed il low alluvium hill s , See

geologic map on next page.

Stret igraphY and Hydrogeology of Walnut Gulch Watershed W·I

System
Formation and percent

Description
of area

Quaternary Alluvium 74~ Deep alluvial fill area, lensed and interbedded sand, gravel, conglomerate,
iTombstone oedimenti" caliche cong l emere t e and some clay. A maior water oroducer of the area.

and Intrusive olivine basalt plug, secondary calcite vein filling. Not
Tertiary

Basalt <It imoortaDt al A water producer.
Interbedded quartz latite tuffs, breccia, minor obsidian flowa, hornblende

s.o. volcanics 6~ andeaite, some pyroc last te aendeccnes , mudltones, and conglomerate••
HI.hlv .hatter.d. Not imoortant as • water nt-oducer ,
Intrusive fine-grained light grey biotite-hornblende granodiorite, ea.ily

Schi.ff.Un
altered. Contact metamorphiem et limestone granite contacts. Highly
fractured and jointed with secondary carbonate vein f111ing. Some small

granodiorite 6~ local water tables formed on granodiorite. Not a major water pfoducerTertiary
in this area.

Intrusive
Intrusive fine to medium-grained cream to red-brown dikes and 8illl. Not

rhyolite <no
included on geologie map beceese limited areal distribution. Not important as
a water e r cducee ,

Uncle Sam
Quartz latite porphyry, sma l L pheoncrysts of feldspar, quartz, biotite, and

porphyry 3~
hornblende, uneven texture, glassy matrix. Also includes volcanic breccia
and flows. Not important as a water producer.

Cretaceous Bisbee group 5t
Limestone, quartzite, sandstone, and mudstone. Area of low relief, some
areas hill.hlv faulted and fractured. Some areal important as vater producer••

Jurassic Gleeson quartz Intrusive cce rae- grained quartz monzonite. Hal highly resistant alaikite
Triassic monzonite ,,, ohase which form. hloh rid••• and cUffs. Not imoortant as a water producer.

Thick sectionof thin to thick·bedded light-tan to dark-blue lirnestone,
PemiaD Naco limes tone dolomitic in some areas. Characteristic silica b l ebs in mOlt upper layers.
Carboniferous (Naco group) 4~ Cut by faults of major proportionl in men,. areas. An important vater

oroducer in lower areae ,

Carboniferous
Escabrol. Light-grey coarse granular limestone. Dolomite and chert nodules c onenon In
limestone < I~ <"." most oarts of the formation. Not imoortant as a water oroducer.

Devonian
Hartin Light-grey to dark-blue limestone. Shale bed. and chert corrmon in the
Hmes rone <",,, formation. Not important as a water producer.
Abrigo Sandy impure limeItone with .ome shale beds. Not important as •

Cambrian
limestone <I'Z. water producer.
Bol.a Medium-grained light-pink quartzite. Surface weAthers to reddi.h breen,
Quartzite .... ,,, Very erosion resistant formation. Not important AS • water producer.

Source of data: GenerAl Geology of Central Cochise County, Arizona, by Jame. Gilluly, U. S. Geologieal Survey,
Professional Paper 281, 1956, and extended fie ld studies by project staff. For additional detaUs see geologic
description for watersheds: W-3, 4, 5, and 6.

INSTRUHENTATION: (Revf s Ion) Precipitation: Measured with 81 recording gages, of which 77 gages operated with 24-hour
charts and 4 gages with 6-hour charts. Six of these gages were installed between 6-21 and 7-15-63. Runoff: The cutoff
wall installed in the natural channel in 1957 was replaced by a laboratory-rated flume of 22,500 c fs ~ty in April
1964. Field ratings used to determine water yields and peak discharge amounts for the period of 1957-62, were un-
satisfactory, therefore, the previously published values for this period should not be used until a re-evaluation of the
records has been completed.

WATERSHED CONDITIONS: (Revision) Includes 2 subwa ce r aheds , W-2 and W-6 on main waterway and 3 subwatersheds, \1-3, W-4,
and W-5, on tributaries. Vegetation cover: Oak woodland and desert shrubs (whitethorn, creosote bush, tarbush, and
mortonia) occupy approx Lma t e Ly 63 percent of the area, with 8 crown spread approximating 26 percent and 8 basal cover of
grass of less than 1 percent. The remining 37 percent supports a Krass cover averaging 2.4 percent basal area and a
shrub cover of 6 percent crown spread. Dominant grasses are black gramma, curly mesquite g'ra as , atdecaes gramma, blue
grama , and tobosa grass. See vegetation map on page 63.1-3.

NOTES: NO IIONTHLY OR A~UAL P AND Q, ANNUAL HAXlHUM DISCHARGES AND ANNUAL HAXIHUM VOLUl1ES. OR SELECTED RUNOFF EVENTS
ARE REPORTED FOR 1963 FOR W-I OR W-2. (SEE EXPLANATION UNDER~ INSTRUHENTATION ABOVE). FOR TOPOCRAPHIC MAP OF
WATERSHEDS, SEE HYDROLOGIC DATA FOR EXPERlHENTAL ACRlCULTURAL WATERSHEDS IN THE UNITED STATES 1960-61, USDA HISC. PUB.
994, P. 63.1-2. FOR GEOLOGIC AND VEGETATION MAPS, SEE NEXT TWO PAGES,

Cooperative Research Project of USDA and Arizona Agricultural Experiment Station
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TOMBSTONE. ARIZONA WALNUT GULCH WATERSHED W-2 (63.002)

LOCATION: (Revision) Cochise County. Ariz. i 2 3/4 miles NW of Tombstone i Walnut Gulch, San Pedro River. Gila River.
~ Rdve r Basin.

AREA: 43.9 .q. ml. (28,100 .c.) SHAPE: Butterfly. approxdme te Ly 13 miles long by 6 miles wide.

SLOPES: Not available.

~, ~, AND LAND CAPABILITY: Detia Lke d descriptions not yet e va I l eb Ie , see general notes In Hydrologic Data for
Experitnl!!ntal Agricultural Watersheds In the United States 1956-59, USDA Misc. Pub. 945, 1963, p , 63.1-1.

GEOLOGY: The W-2 8ubwaterllhed occupies 76 percent of the eastern part of W...l and is In the B811n and Range Province I

~d mountain blocks, eeperated by broad alluvium-filled ba s Lns , The subwe te r ehe d Is 85 pe r ce n t Quaternary and
Tertiary alluvium of t.he Tombstone pediment. The alluvium is made up of pe rme eb Ie Ie nse d and interbedded sand, gravel,
conglomerate, caliche conglomerate, and some clay. Two series of conglomerates e re recognized beneath the recent allu-
vium of the Tombstonll!!: pediment: A younger conglomerate whose bedding is nearly conformable to the pediment surface and
probably ecnsf.de r ab Iy older than that aurfece ; and an older Tertiary conglomerate lying unconf ore-ab Iy beneath eha t , The
younger conglomerate is known to persist to depth of 700 feet in places, and the older conglomerate to depths exceeding
1,200 feet. A few outcrops of the older conglomerate occur in recent stream channels near the city of Tombs t one , Topo-
graphic expression of the alluvium is that of low undulating hills dt eeee te d by pre ee nt stream channe l s , Caliche conglo
merates of this unit are fairly resi_tant to erosion and form steep cliffs of low relief in SOUle of the 'present stream
chanee Ls , The alluvium reaches unknown depths on the east and lenses out at a probable fault contact as it abuts the
Schieffelin granodiorite on the southwest. A considerable portion of the alluvium in the lower reaches of the watershed
is underlain at shallow depth by the relatively impermeable Schieffelin granodiorite causing groundwater to accumulate
and at times return to the surface as streamflow. The Schieffelin granodiorite borders the subwatershed on the southwes
where it occupies, an area of about 1 percent. It is Tertiary in ege and is the mS.lor intrusive igneous rock in Walnut
Gulch. The granodiorite forms the eastern foothills of the Tombstone Hills and haa been reduced by physical and
chemical weathering to remnant hills that are rapidly being converted to alluvium and residual 80115. A small patch
of Permian Naco limestone is found 8S a protective cap over the Schieffelin granodiorite and form; the highest hill in
this area. Further e ourh , uplifted and much faulted eedirnentary beds occupy about 7 percent of the wate r she d , These
beds r'ange from Cambrian Abrigo limestone and Bolaa qua r t e I te through Devonian Martin limestone and Carboniferous-PermiSJ
Eacabrosa and Naco limestones overlain In places b)' the Cretaceous Bisbee formation. A small patch of preooCambrian
granite is also found here. Theae rocks form the relatively high relief lower TOInbstone Hills. This area ha. bean much
affected by e..t-""'.t trending high a ng Ie hult. and Intrusive rhyoUte dike••nd deep granitic intrusinn•• Surface and
subsurface irregularities, caused by faulting and intrusive bodies, noticeably affect the drainage of this area. An
intrusive olivine basalt plug of small areal extent and Quaternary or late Tertiary age occurs just below Flume W-8.
The plug is jointed and fractured making a highly permeable formation. Eight percent of the watershed in the southeas t
portion is highly faulted and fractured Tertiary intrusive and extrusive igneous rocks, eroa t Ly volcanics. Extensive
folded tuff beds are found underlying e nde s t te vrhyof Lte flow material. Topographic expression is that of low rolling
hills f nte r rupted in places by dike-like ridges. In the upper and eastern tip of the watershed. intrustve igneous rocks
form high cliffs of the lower Dragoon Mountains. These rocks consist of Tria8sic or Jurassic Quartz monzonite and
lesser amounts of pre-Cambrian granite. The quartz eeeecnt ee is erosion resistant and forms the highest peaks of the
watershed at over 6000 feet while the lese resistant granite makes up the lower foothills. These rocks make up about
1 percent of the watershed. Re gLone I watertable depth near the west center of the watershed is about 425 feet. See
Geologic map , P. 63.1 002. this volume.

Stratigraphy and Hydrogeology of Walnut Gulch Subwa te t-ahe d Woo2

System Formation Description

Recent Alluvium -80: Gravel, sand. and clay. A m.ajor water producer of the area.

Quaternary Younger - n Gravel. conglomerate, caliche conglomerate, and clay, boulders.
conglomerate

sand, .0....
&

Tertiary Older - 12; Gravel, sand, conglomerate, caliche conglomerate, and clay, some boulders.
eong Ioee re te

Basalt < 12; Intrusive olivine basalt plug, secondary calcite vein fHUng. 1/

s. O. volcanics 9: Interbedded quartz latite tuffs, andesite-rhyolite flows, pyroclastic
sandstones. mudstones, and conglomerates. 1/

Tertiary
Sch1effeUn < 12; Intrusive fine-grained light grey biotite-hornblende granodiorite. 11
granodiorite

Cretaceous Bisbee group 12; Limestone, quartzite, sandstone, and mudstone. Some areas important .s
water producer.

Jurassic Gleeson 12; Intrusive coarse -grained quartz monzoni te. 11Triassic quartz monzonite

Permian Light-tan to dark-blue limestone. SUica bleb. in upper layers. An
Carbonife rous

Naco limestone 4: important water producer in lower area'.

carboniferous
Escabrosa

< 12; Light-grey coarse granular limestone, dolomite and chert nodules common.!1
limestone

Devonian
Martin < 12; Light-grey to dark·blue limestone, ,hale beds and chert common. 11limestone

AbriRo limestone < 12; Sandy impure litnestone vith lome sha l e beds. 11
CambriBn

Bois. quartzi te 12; Me:dium"grained light·pink quartzite, weathers to reddish brown. 11<
11 Not important 8S water producers.

Source of data: General Geology of Central Cochise County, Arizona, by James Gilluly, U. S. Geological Survey,
Professional Paper 281.• 1956, and extended field studies by project Itaff.
INSTRUMENTATION: (Revision) PreCipitation: Measured with 56 recording gages of which 54 operated with 24-hour charts
and 2 with 6-hour charts. Six of these gages were installed between 6-21 and 7-15-63. Runoff: Previous ly reported
runoff data should be disregarded.

WATERSHED CONDITIONS: (Revision) Includes subwatersheds \1-3, \1-4, W-5 and W-6. Vegetation cover: Oak wood land and
desert shrubs (whitethorn. creosote bush, tarbush, mortonia), with a crown spread of 25 percent cover. occupy 55 percent
of the area. The remaining 45 percent supports grass (b lack grama, curly mesquite grass, tohosa grass, blue grama and
sideoats grema }; with a basal area of 2.5 percent cover. and a shrub cover of approxdma t e Ly 6 percent crown spread.
See vegetative map, D. 63.1-3, this pub Hca t ton.

Cooperative Research Project of USDA and Arizona Agricultural Experiment Station
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TCtl8STONE. ARIZONA WALNUT GULCH WATERSHED W·5 (63.005)

~: Cochise County; 1 3/4 m.iles east of Tombstonej. Walnut Gulch, San Pedro River, GU. River, Colorado River Basin.

SHAPE: Roughly circular, diameter of 3, miles.

SLOPES: Not available.

GEOLOGY: This subwatershed is representative of the Ballin and Range Province and is located in south part of W-l,
occupyt ng 14.9 percent of its area. Quaternary and Te r t La ry Alluvium of the Tombs t one pediment occurs on 82 percent of
the subarea (W-5). The alluvium is made up of pe rmea b l e lensed and interbedded sand, gravel. conglomerate. caliche con
g l omere t e , and some clay. Two series of eong Icme r at.e Are recognized beneath the recent alluvium of the Tombstone pedi
me nc : A younger conglomerate whose bedding is nearly conformable to the pediment surface and probably considerably olde
than that surface, and an older Tertiary conglomerate lying unconformably beneath that. These conglomerates are known t
persist to depths exceeding 1.200 feet. Topographic expression of the alluvium is that of low undulating hill. dissecte(
by present stream channels. Caliche cor.g Lcme r-are a of this unit are fairly resistant to erosion and form steep cliffs of
low relief In some of the present stream channels. In the east, 13 percent of the watershed is made up of highly faulted
And fractured Tertiary intrusive and extrusive igneous rocks, mostly volcanics. Extensive folded tuff beds are found
underlying andesite-rhyolite flow material. Topographic expression is that of low rolling hills interrupted in places
b) dike-like ridges. In the south and southwest, thick sections of permian and carboniferous age limestones form low
hills and cover 5 percent of the watershed. Numeroua intrusive rhyolite dikes and sills invade the limestones and affect
surface and subsurface drainage. See geologic map on page 63.1-2 of this volume.

SOILS: Boothill, a stony clay loam developed on andesite extrusions; calcareous throughout the profile; moderately
permeable -- 151:.. Cave, a gravelly sandy loam developed on outwash material frOID andesite extrusions;
calcareous throughout the profile. moderately permeable -- 157.. Tombstone (see description under W..2) 431.
Tortugas (see W-2) 87.. The remaining 197. i9 made up of small bodies of five other mode re te Iy permeable loils.

~: 8.61 aq , mi. (5510 ac , )

,I

Stratigraphy and Hydrogeology of Walnut Gulch Subwatershed W-5

5ys tern Formation and percent

e of area

Recent alluvium 78~

Quaternary

& Younger

Iconglomerate ~ 3~

Tertiary

!Older
conglomerate ~ 1~ ,

Tertiary S. O. volcanics 151
1

Pennian
Naco lime. tone 4~Carboniferous

Description

Gravel, sand, and clay. This, and underlying congl oee r et.e s , are important
wate r produce rs •

Gravel, sand, conglomerate, caliche conglomerate, and clay, some boulders.

Gravel, sand, conglomerate, caliche conglomerate, and clay. some boulders.

Interbedded quartz latite tuffs, andesite-rhyolite flow, pyroclastic sands tore
mudstones, and conglomerates. Not important as a water producer.

Light-tan to dark-blue limestone. Silica blebs in upper tayers. Important
wete I' produce r ,

Source of data: General Geology of Central Ccchise County, Arizona, by James Gilluly. U. S. Geological Survey, Profes
sional Paper 281, 1956, and extended field studies by project staff.

INSTRUMENTATION: (Revision) Precipitation: Hea su r ed by 11 recording gages, 10 with 24-hour charts and 1 with a 6-hour
chart. Runoff: Runoff data for W-5 have been re-evnluated and no hydrologic data are being submf t t ed for publication
until t he y have been r e t ebu Ia t ed , Previously reported runoff da tn for this watershed should be disregarded.

WATERSHED CONDITIONS: (Revision) Vegetation COVE"r: Des e r t shrubs (Whitethorn, creosote bush, tarbush) occupy 78 per
cent of the area with a c r own spread of app rox Ima t e Ly 30 percent and an understory of grasses of less than 1 percent
basal area. The remaining 22 percent of the area supports a grass cover (black gr ama , tobcaa grass. blue grama, side
oa t s g rama , and cur 1y mesqui te grass) of app roxtma te ly 2 percent basa I area.

NOTES: NO MONTHLY OR ANNUAL P AND Q, ANNUAL MAXIMUM DISCHARGES AND ANNUAL MAXIMUM VOWMES OR SELECTED RUNOFF EVENTS
ARE REPflRUD FOR 1963. (SEE EXPLANATION UNDER REVISED INSTRL'MENTATION ABOVE). FOR WATERSHED TOPOGRAPHIC MAP SEE
HYDROLOGIC DATA POR EXPERIMENTAL AGRICUL11JRAL WATERSHEDS IN THE UNITED STATES, 1960-61, USDA MISC. PUB., 994, P. 63.1-2.
FOR GEOLOGIC AND VEGETATION MAPS, SEE P. 63.1-2 AND 63.1-3 OP THIS VOUJME.

Cooperative Research Project of USDA lind Arizona Agricultural Experiment Station
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TOMBSTONE, ARlZO~'\ I.'AWUT GULCII I.'ATERSIIED 1.'-6 (63.006)

~: Cochise County. Arizona; 3/4 mile north of Tomb s t one ; W.,ltlut Gulch. 58n Ped ro River, Gila River. Colorado
River 8asin.

AREA: 23,500 ac r es (36,7 Sq. mf l es )

SLOPES: 510 e ... Percent
Percent of area

0-3 3-10
59

10-20
29

20-35

SOILS: Not yet ave Ll ab Ie .

~:
Erosion Cf a s s
PE'TCent of aT(','J 98

LAND CAPABILITY: I Class ~
Percent of area I~

~: This subwa t e r s hed , typical of t he Basin and Range Province, cccup t e s 63.7 percent of the eastern and south
central parts of Watershed W-l. Quaternary and Tertiary alluvium of the Tomb s t o ne pediment covers 81 percent of the
subarea. The alluvium is made up of permeable lensed and interbedded sand, gravel, c oug Iome r a t e , ce l f cbe cong Iome r-a t e ,
and some clay. Two series of conglomerate a r e recognized beneath the Recent alluvium of the Tombstone Pediment: A
younger conglomerate whose bedding is nearly conformable to the pediment surface and probably cons tde rab Iv older than
that surface; and an older Tertiary conglomerate lying unconformably beneath that. These conglomerates are known to
persist to depths· exceeding 1,200 feet. Topographic expression of the alluvium is that of low undulating hills dis-
sec t ed by present stream channels. Caliche conglomerates of this unit are fairly r es Ls t ant to erosion and form steep
cliffs of Low relief in some of the present stre-am channels. In the upper and eastern tip oC the watershed, Lnt ru s Lve
igneous rocks form high cliffs of the lower Dragoon Mountains. These rocks consist of Triassic or Jurassic quartz
monzonite and lesser amounts of Precambrian granite. The quartz monzonite is presion r e s Ls t ant; and forms the highest
peaks of the watershed at over 6,000 feet elevation, while the less resistant granite makes up the lower foothills.
These rocks make up about 2 percent of the aubwa t e r shcd , In the s out hoa s r portion. 9 percent of the area is roade up of
highly Eeu Leed and fracturE"d 'r e r r Ler y intrusive and extrusive t gneou s rocks, mos t ly volcanics. Ext en s Lve fo l dod tuff
beds are found and underlying andesite-rhyollte flow mat e r In 1. Topographic exp r e s e Lcn Is that of low rolling hills in
terrupted in places by dike-like ridges. In the southwest, uplifted and much faulted s ed Iment e r y bed s occupy about 7
percent of the drainage area. Th es e beds range from Cambrian Abrlgo Ltme s r one and Balsa quartzite through Devonian
Martin limestone and Carboniferous-Permian Esc ab r os a and Naco limestones overlain 1n places by the Cretaceous Bisbee
formation. These rocks from the relatively high relief on the lower Tomb s t cne Iii 11s. This area has been much affected
by east-west trending high angle faults and rhyolite intrusive dikes and sills and deep granitic intrusions. Surface
and subsurface irregularities caused by faulting and intrusive bodies no t t ceab l y affect the drainage of this area. An
intrusive olivine basalt plug of small a r ea I extent and Quaternary or La t e Tertiary e ge occurs j us t below runoff flume
W-B. The plug is jointed and fractured. makf ng a highly permeable formation. See geologic map, page 63.1-2 of this
volume.

Stratigraphy and Hydrogeologv of Walnut Gulch Subwatershed W-6

System Formation and percent
of area

Description

1% Limes tone. quartzite, sands tone, and mudstone. Some area s produce wa t e r ,

Lrrt ru s f ve coarse-grained quartz monzonite. 1/
2%

Source of data: General Geology of Central Cochise County, Arizona, by James Gilluly, U.S. Geological Survey, Profes
sional Paper 281, 1956, and extended field studies by project staff.

important as water producers.

5% Light-tan to dark-blue limestone. ,silica blebs in upper layers. Important
water producer in lower areas.

Quaternary
&

Tertiary

Tertiary

Cretaceous
Jurassic
Triassic
Permian
Carboniferous

Carboniferous

Devonian

Cambrian

1/ Not

Alluvium
Tombstone ediment

Basa It

S. O. volcanics

Intrusive
rhyolite

Bisbee group
Gleeson
qua rtz monzoni t e

Naco limes tone

Escabrosa
limes tone
Martin
limestone
Abrigo limestone
Bolsa quartzite

80%
< 17.

117.

< 1%

< 1%

<I7.
< 1%
< 1%

Deep alluvial fill area, lensed and interbedded sand. gravel. conglomerate,
caliche con lomerate and some c lav . A rna or water roducer of the area.
Intrusive olivine ba sn Lt plug, sec onda r y calcite vein filling. 1/
Lnt e rb edded quartz Ia t t t e tuffs. andesite-rhyolite flows, pyroclastic
sandstones, mudstones, and cong lome re t es • 1/
Intrusive fine to medium-grained c ream to r ed-b rown dikes and sills. Not
included on geologic map because limited areal distribution. Not important
as a water producer.

Light-grey coe r se g r anu Ie r limestone, dolomite and chert nodules common. 1/

Light-grey to da r k-b Iue lime-stone, shale beds and chert common. 1/

Sandy impure limestone with some shale beds. 1/
Medium-grained Lf ght ep t nk quartzite, weathers to reddish brown. 1/

.
\

,\
II

SURFACE DRAINAGE: Good, Length of principal waterway is 13.3 miles with 4 major tributaries; a natural watershed with
surface flow to well defined water courses; includes gaged watersheds W-5, W-B, and W-l1.

CHARACTER OF FLOW: Epheme re I

INSTRUMENTATION: Precipitation: Me,lUlUred with 45 recording gages of which 43 operate with 24-hour charts and 2 with
a-hour charts. Four of these gages were ins talled between 6-21 and 7-15~63. Runo ff: Cri t iea I depth f Iume (P re -
ca Ltb re ced ) , AD-35 ana log strip chart water level recorder. ---

WATERSHED CONDITIONS: Includes subwatersheds W·5, W-8 and W-II. Vegetation cover: Oak woodland and desert shrubs
(Whitethorn, creosote bush, t a rbuah , mortonia) occupy approximately 45 percent of the area, with a crown spread of 25
percent cover. The remaining 55 percent of the a r en supports a gnus cover (black grama, curly mesquite grass, tobasa
grass, blue grame , and sldeoats grams) with a basal area of 2.5 percent cover and a shrub cover of approximately 6
percent crown spread.

GENERALLY REPRESENTS: Desert grassland ranges in the Southeastern Arizona Basin and Range land resource area (D-41).

:...
I
I
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Tct1BSTONE, ARIZONA IIATERSHED 63,007

LOCATION: Cochise County, Ariz. ; 2 3/4 miles NW of Tombstone; Walnut Gulch. San Peciro River, Gila River, Colorado River
Basin.

AREA: 33"'0 ec re a (5.22 s q , mi. ). SIlAI'E: Rec t angu l a r , ebout 2 mt Ie s wid~ by 3 mf l e s Long ,

~: S 10)e - percent U-3 J-B A-15 15-3U
Percent of a re a 2 25 54 19

SOILS: Ce l l e r r-ocky RAndy loam a nd lIoWH' HOllntnln ve r y rocky Loam (Ent Ls o l s ) comprise 24% of the area: Sonoita sandy
loam, Cht r t c ahua ve ry g r ave Ll y clay loam. Cave-Rillito gravelly l oum , Laveen loam, and NIC'ke 1 g r eve Ll y Loam (Ar t d Ls o l s )

comprise 33'. nod To r t uga s rocky Loam a nd Ccrnoro sandy Lonm (Hollisols) comprise itJi'. of the area.

~; Erosion Ct a s s 4

Pe r ce nt 01 e re a I 1U0 .

LAND CAPABILITY: IClass ErlEof e re aPercent

~: The m8jor rock types of .this 'area are the Schieffelin granodiorite (Te rt 12 ry) and the Bisbee Croup (Cre t a-
ce cus ) , The Schieffelin granodiorite occupies the northern portion of the watershed and is expressed as low. r ounde d ,
boulder-covered hills. The Lnt rus Lon-ex te nds to unknown depths in this particular area. n'e g r anodt or t te is e a s I ly
eroded and is rapidly be ing reduced to alluvium and residual s of 1. Small natural lysimeters formed by al Iuv Ium filling
depressions in the undu l a t t ng granodiorite surface are used as local water supplies. The Bisbee Croup (Cre t ece ous ) Is
present in the southern portion of the watershed as sharp peaks and ridges of 1itne stone and qua r t a Lre , as we 11 .. low,
gently sloping alluvial plains. Portions of this area are mineralized and have been extensively mined in past years.
The formations have been f o l de d and shattered, with j e r ge esc e Ie fnu l t f ng and intrusion of igneous d t ke s further c onp l I>
c e t t ng the s t r uc t urn l ge ol ogy, Ha s s t ve NACO Group l tme s t one s Appear a~ h fgh r I dRPS on the southern bounda r y of the
watershed, with the western boundary of the area fonned by the Uncle Sam Porphyry. n,e porphyry Is . fine grained,
highly resistant, intrusive rock which forms steep slopes and sha r p peaks along the southwestern boundary of the vate r-
shed. The Abrigo limestone (cambrian) , an impure limestone with some shale beds, occupies a small port ion of the

sou the rn bounda ry of the watershed.

Stratigraphy and Hydroge 0 logy of Walnut Gulch Watershed 63.007

Forma tion and percent
Svs tern of area Descriotion

Quate r nary Alluvium 107. Interbedded sand, clay, grave I, conglomerate I • cme caliche, minor water producer •

Schleffelin Lnt r us t ve , IIp,ht g re y b ioti te -hor nb Ie nde granodiorite, much surface alteration,
g r enodf or Lte 45~ highly fractured And jointed. se c onda ry carbonate in many f r ec t ure e ,

Tertiary
Uncle Sam ouar ee-j e et ee prophyry, phenocrysts of fe Ids pa r , quartz. biotite, hornblende t

porphyry 4~ augite, uneven texture, glassy matrix, contains '0,,", volcanic breccia and flows.
Not important as a "va t e r producer.

Cre t ace ous Bisbee Group 327. Ltroe s tone , quartzite, sands tone, and muds tone. Some portions highly folded.
fractured. and faul ted. Some areas important as water producers.

em Naco limestone Thin to thick-bedded light-tan to da r k -b Iue limestone, dolomitic in some areas.
(Naco Group) 7~ Characteristic silica blebs in most upper layers. Faulting of major proportions

in many areas. An important water producer in some areas.

6. Abrigo limestone 27. Sandy impure limestone with sorre shale beds. Not important as • water producer.

Source of data: General Geology of Central Cochise County. Arizona. by James Gl11uly, U. S. Geological Survey, Profes-
sional Paper 2B1, 1956, and extended field studies by project staff.

SURFACE DRAINAGE: Excellent except In SE ~ where many old roads, mine shafts. and tailing dumps slow, divert, and of ten
entrap runoff. Principle channel 3.8 miles in length over relatively steep clean channels.

CHARACTER OF FLCII: Ephemeral, Continuous.

.1 NSTRUMENTATI ON; PRECIPITATION; Measured by two 6-in., 24 ahour weighing rain gages (scales on chart:
1 in. . 1 In • rain; 125 minutes). and nine 4.5·in., 24-hour weighing rain gages (scales on chart: 1 In. • .333
In. rain; 1 In. • 125 minutes). RUNCFF; Heuured by a precalibrated, super-critical depth flume. AD·35 analog
strip chart, water level recorder (scale on chart: I In • . .10 ft. of stage; 1 In. • 50 minutes).

IIATERSIIED CONDITIONS: Vegetation: Desert shrubs (whitethorn, c reos otebush , t a rbusb , and mortonia) occupy approx tma t e l y
75 percent of the we te r ahe d, n,e rf"fllfllninR 25 pc t-ce nt of the Area is ~rRSS • Most preve Ie n t grasses are black g r ama ,
curly mesquite s Lde oa t s grama • blue g r ama , and t obos a g r a s s •

GENERALLY REPRESENTS; Desert grassland ranges in the Southeastern Arizona Basin and Rangeland resources area (0-41) •

- - -

Cooperative Research Project of USDA and Artzona Agricultural Experiment Station

63.7-1
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SAFFORD, ARIZONA
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I 4: Hydrologic Data for Experimental Agricultural I
I Watersheds in the United States, 1956-69, USDA I
I Misc. Pub. 945. It is hereby reprinted. I
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Flood reconstitutions and worksheets, Tucson .
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VoluMe in drive A is TUCSON#l
Directory of A: \

THSI 15 487 10-16-87 2:46p
THS1 05 25049 10-16-87 2:48p
THS2 12 388 9-30-87 4:21p
THS2 02 20427 9-30-87 4:22p
TARI 17 486 10-16-87 3:28p
TARI 07 20642 10-16-87 3:29p
TAR2 13 385 10-16-87 3:46p
TAR2 03 18447 10-16-87 3:47p
TAR3 14 445 10-16-87 7:29p
TAR3 04 25448 10-16-87 7:31p
TAR4 13 439 10-16-87 7:55p
TAR4 03 21877 10-16-87 7:57p
TRRI 17 473 10-11-87 10:17a
TRR1 07 23722 10-11-87 10:21a
TRR2 14 415 10-11-87 5: 15p
TRR2 04 19170 10-11-87 5: 16p
TATI 01 20211 10-12-87 10:58a
TATl I1 488 10-12-87 10:57a
TATI 8M: 488 10-27-87 7:34a
TATl 02 20655 10-27-87 7:36a
TAT2 Il 383 10-27-87 8:48a
TAT2 01 19394 10-27-87 8:50a
TAB 01 26872 10-27-87 8:42p
TAB 11 475 10-27-87 8:41p
TAll 12 492 10-27-87 9:05p
TATl 03 27291 10-27-87 9:08p

26 File(s) 53248 bytes free



Teble 4.- storm events that have been selected for further Inspection and
possible unlt-hydrograph analysis.

e Rainfall Runoff
storm Max Peak

Station Date Depth Intensity Duration Discharge Depth
inches In/hr hr-mln cfs Inches

(1 ) (2) (3) (4) (5) (6 ) (7)

rss Tucson

High School t. 10 Aug 68 1.32 486. .61

'/. 1 Aug 69 .93 341. .44

i- 19 Jul 70 .71 255. .37

i- 20 Jul 70 .95 243. .36
'/ 11 Aug 70 1 .08 409. .39

,.~/r~·~ (
v: 8 Aug 71 1.43 664. •57

1/ 1 j ;;- 12 Aug 72 1 .67 652 .44

13 Aug 80 1. 76 If/51 360. .63

25 Jul 82 .65 464. .38

r/1R 11 Sep 82 1.83 T)l5 :J. 331. .61

Arcadia ;'. 14 Nov 68 1.29 v" 310 • .59 '

l 20 Jul 70 •74./ 195. .23

l- II Aug 70 .68./ 592. .26

3 Aug 71 1.04../' 450. .27

17 Aug 71 1 .45, 1,207. .53

1 Sep 71 1•40,L T/f R 1. 980. .45

12 Aug 72 1.28~ 940. .37

10 Sep 77 1.00 634. .28

25 Ju I 78 .73v' 595. .14

X 12 Aug 79 1.84 647. .48

2 Aug 82 1 .53 >/ 521. .39

12 Aug 82 .64 .".. 526. .27

23 Aug 82 1.11/- 771K :l.. 360. .26

1/ 19 Sep 82 .86,;' 337. .29

TI?l{ 11 Sep 82 2.43 ,/- 7lfR3
J

7'/JJ?4- 867. .95

Railroad t- 20 Ju I 70 1 .42 ,/ 642. .56

19 Aug 71 1 .29' 557. .65

i- 12 Aug 72 1 .35 '" 1 ,277 • 1 •05

I 19 Oct 72 1 .07 ./ 239. .81
y 19 Oct 72 .55 v 246. .45

Y.. 18 Jul 74 .89 479. .59

2 Aug 82 1 .03 I
-r1?R:z 349. .31

TAT 11 Sep 82 1.32 i '71<J? I 420. .62

Atterbury i 12 Aug 57 .45 251. .21
y- 29 Jul 58 1 .80 612. 1.33

'/, 22 Aug 61 1.60 349. .26

i 16 Jul 65 1.31 263. .24

25 Sep 76 1 .75·' 341. .56

19 Jul 81 1 .06' 237. .27

11 Sep 82 1 .95' 326. .60

23 Jul 84 .58 415. .27

26 Sep 84 1.56/' T.4r / 179. .31
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GEORGE V. SABOL Ph.D., P.E.

1351 EAST 141sl AVENUE

BRIGHTON, COLORADO 80601
(3031457·0989

21 August 1987

fvlr. Phi II ip Guertin
University of Arizona
School of Renewable Natural Resources
325 Biological Sciences East
Tucson, Arizona 85721

Dear Mr. Guertin:

I am conducting a study for the Flood Control District of Maricopa
County. The purpose of the study is to develop unit-hydrograph procedures
to be used for flood control planning and design in Maricopa County. As
previously discussed with you, I would I Ike to use ralnfal I and runoff
data that has been collected at the experimental watersheds In Tucson that
are monitored by the University of Arizona. I am requesting the fol lowing
data and supporting Information as described below:

A. Stage recorder charts for the storm events listed in Table 1.
B. Stage-discharge rating curves and/or tables for the measuring

flumes at:
a. High School,
b. Arcadia,
c. Railroad, and
d. Atterbury (W-1A) watersheds.

C. Appropriate ralnfal I recorder charts for each of the watersheds
and events listed in Table 1. It Is my understanding that each
of the watersheds has ralnfal I measured at several gages, and the
ralnfal I data for each gage Is requested.
a. Ralngages for the High School Watershed

R-50
R-51
R-52
R-53
R-54 (non-recording)



•

r . P. Guertin
. 1 August 1987

Page 2

b. Raingages for the Arcadia Watershed
R-60
R-61
R-62
R-63
R-64
R-65
R-66 (non-recording)
R-67
R-68 (non-recording)
R-69

c. Ralngages for the Ral Iraoad Watershed
R-70
R-71
R-72
R-73
R-74 (non-recording)
R-75 (non-recording)
R-76 (non-recording)

d. Ralngages for the Atterbury (subcatchment W-1A) Watershed
R-l (non-recording)
R-2
R-3 (non-recording)
R-4 (non-recording)
R-5 (non-recording)
R-6 (non-recording)
R-8 (non-recording)
R-9 (non-recording)
R-l0
R-12 (non-recording)
R-13 (nonOrecording)
R-14
R-16 (non-recording)

Please cal I me If you have any questions concerning this data request.

I wi II also need documentation on the watershed characteristics during
each of the storm events. I would appreciate any advice that you can
provide me on obtaining such documentation. Historic aerial photographs
of the watersheds would provide a good record on the extent of
urbanization. Do you know of such photographs for the watersheds?



e Mr. P. Gu ed In
21 August 1987
Page 3

I wi I I come to Tucson to pick-up the data and would like to have time to
visit with you to discuss the project. I would be interested In your
suggestions and comments. I have tentatively planned to be In Tucson on 2
September 1987. I wi I I ca I I you to arrange a meet i ng.

Sincerely yours,

George V. Sabol

Enclosure - Table 1

Copy - Mr. Tim Sutko, Hydrologist, Flood Control District
of Maricopa County



Table 1.- List of requested rainfal I-runoff data for storm events for the
Experimental Watersheds.

•

High School

Arcadia

Rai I road

Atterbury

10 Aug 68
1 Aug 69

19 Jul 70
20 Ju I 70
11 Aug 70

8 Aug 71
12 Aug 72
13 Aug 80
25 Ju I 82
11 Sep 82

14 Nov 68
20 Jul 70
11 Aug 70
3 Aug 71

17 Aug 71
1 Sep 71

12 Aug 72
10 Sep 77
25 Jul 78
12 Aug 79 1-

2 Aug 82
12 Aug 82
23 Aug 82
19 Sep 82"
11 Sep 82

20 Ju I 70
19 Aug 71
12 Aug 72
19 Oct 72
19 Oct 72
18 Jul 74 ~

2 Aug 82
11 Sep 82

12 Au~ 57 >"
29 Ju I 58 y
22 Aug 61 ')If

16 Jul 65)1'
25 Sep 76
19 Ju I 81
11 Sep 82
23 J u I 84
26 Sep 84



D. Phillip Guertin
University of Arizona
325 Biological Sciences East
Tucson, Arizona 85721
(602) 621-1723

September 10, 1987

George V. Sabol
1351 East 141st Avenue
Brighton, Colorado 80601

Dear George:

Enclosed are the data files we reviewed on September 2, 1987.
The data from the other watersheds will be along shortly. If
you have any questions, or need more information, please contact
me.

Sincerely yours,

D. Phillip Guertin
Watershed Hyc'frologist

Enclosures



D. Phillip Guertin
University of Arizona
325 Biological Sciences East
Tucson, Arizona 05721
(602) 621-1723

September 21, 1987

George V. Sabol
1351 East 141st Avenue
Brighton, Colorado 80601

Dear George:

Enclosed are the resL of the data files we reviewed on
September 2, 1987. The missing precipitation charts take a
little long to organize and reproduce. If you have any
questions, or need more information, please contact me.

Sincerely yours,

~( G~=-\~
D. Phillip Guertin
Watershed Hydrologist

Enclosures

/I~Cd~:et..

Rdl'~t7d/

411t"',..~vr/



GEORGE V. SABOL Ph.D., P.E.

1351 EAST 141st AVENUE

BRIGHTON, COLORADO 80601
(303) 457-0989

9 October 1987

Dr. Phi I lip Guertin
University of Arizona
School of Renewable Natural Resources
325 Biological Sciences East
Tucson, Arizona 85721

Dear Phil:

I have received two packages of data from you; the High School Watershed
data under transmittal letter of 10 September 1977, and the Arcadia,
RaJ Iroad, and Atterbury Watershed data under transmittal letter of 21
September 1987. I have reviewed the data and have previously talked to
you about some of the data, and I understand that some of the ralnfal I
data has yet to be compl led and wi I I be sent when available. I have
several questions and requests concerning the data and these wi I I be best
conveyed by letter rather than telephone. Forgive me If I am requesting
data that you are presently compl ling.

High School Watershed
1. Storm event for 12 August 1972 has data for ralngage R-55. Where Is

thIs ralngage located7
2. No ralnfal I recorder charts have been received for

10 August 1968
1 August 1969

19 July 1970
20 July 1970
11 August 1970
8 August 1971.

Arcadia Watershed

1. No ralnfal I or runoff data have been received for
~ 12 August 1979
<

1° 0 .1-9- September 1982.
2. No ralnfal I recorder charts have been received for

14 November 1968
20 July 1970
11 August 1970.

3. Some of the data refers to ralngage R-67A. Is this different than R
677 If so, what Is Its locatlon7



Dr. P. Guertin
9 October 1987
Page 2

4. My watershed map does not show the location of ralngages R-64, R-65,
and TMC. Can you locate these for me?

Ral Iraod Watershed
1. No ralnfal I or runoff data have been received for

18 July 1974.
2. No ralnfal I recorder charts have been received for

'(20 J u I Y 1970
/1'-1-1 August 1970.

3. I cannot read the ralnfal I recorder charts (R-70, R-71, R-72, R-73)
for

12 August 1972
19 October 1972.

Can clearer copies be obtained?
4. My watershed map does not show the location of ralngages R-72 and R

75. Can you locate these for me?

Atterbury Watershed W-1A

1•

2.

3.

No ralnfal I or runoff data have been received for
12 August 1957
29 August 1958
22 August 1961
16 July 1965.

No rainfall recorder charts have been received for
19 JuIY 1981 •

Ralngage R-30 is Indicated as a recorder gage, and Is within th~

watershed. The only other recorder gage In the watershed Is R-2.
data from R-30 has been received for any of the events. It would
define the rainfall pattern If the R-30 recorder charts were
available. Please advise.

No
help

I am getting good results from much of the data that I am working with,
Including the Tucson data. I wi I I share my results with you.

Thank you for your continued help.

Sincerely yours,

~~
George V. Sabol

GVS/jr



4 September 1987

Ms. Francine Romero
Cooper Aerial Survey Company
1692 W. Grant Road
Tucson, Arizona 85745

Dear Ms. Romero:

1968T.14S., R.14E., Sections 7 and 8

I talked to you on the telephone on 4 September 1987 concerning the
aval labl Iity of aerial photographs for the City of Tucson.
1. Please advise me as to the aval labl I Ity and cost for aerial

photographs of the fol lowing land sections for the Indicated years:
Land Description Year

'i'
/.', .

.I

T.15S., R)5E., Sections 4, 5, 8 and 9

T.14S., R.15E., Sections 28, 29, 32 and 33

1.14S., R.14E., Sections 2,11,12,13,14 and 24

T.14S., R.14E., Sections 16, 17, 18, 19,20,21,28 and 29 / "

.,'!"...

/ /".-:. '.I

, ( /
1982 a

I rt I

1968 -F

1982

1970

1-9&r"

1957 -~.

1984

1957

1984--

2. PIease send a black II ne pr Int of the 1 Inch = 200 feet, 2-foot
contour Interval ortho-photo maps for the fol lowing:
T.14S., R.14E., Sections 7 and 8

I wi I I cal I you on 10 or 11 September to discuss this request with you.
Please cal I me before then If you have any questions.

Sincerely yours,

George V. Sabol

GVS/jr
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.vIE:ENTIRE WATERSHED LIES WITHIN
CITY OF TUCSON FULLY DEVELOPED
RESIDENTIAL AREA.

WATERSHED AREA = 0.9 sq. mi.
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FIGURE 3. Hi~h School Wash Exoerimental Watershed.
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NOTE: ENTIRE WATERSHED LIES WITHIN
CITY OF TUCSON FULLY DEVELOPED
RESIDENTIAL AREA.
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FIGURE 3. Hi9h School Wash Experimental Watershed.
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Number

F-50 (Flume

Flume &Raingage Locations

High School Watershed

Location

Flume is on High School Wash., 175 feet up
stream from Cherry Ave. culvert.

L. If i • I ; I I i

R-50 (Recording Raingage)

R-51 (Recording Raingage)

R-52 (Recording Raingage)

City of Tucson Fire Station, 10th Street and
Plumer Avenue.

Well site B-l)2nd Street and Campbell Ave.

Well Site B-5 in an alley half block West
of Country Club Rd. between Hawthorne and
3rd Streets.



Number

F-50 (Flume

[J. .It~ · 1••• 1., ~l .1 .
~1-.• IU · ..600 ¥: s;
~l :1 ""~, : I.I
~.M•• --

: r:i ~~ ~ j..t!!!.'. ... ;::IL ,.!.

••1II' ~ t ." tt'! ~i .1-+-ru. $.!.

· "Is::
_v

.~~• • u .' .- ...._~
,-' 01 • ,,,,,~l..

I". lj T I ; I I f

R-SO (Recording Raingage)

R-51 (Recording Raingage)

'. j
eN~;~~<>.

:'.~ :: .. ~l~r:
• ,.e ¥ g 'I • .

EI riM ---e .........

~ . ..iaIllI •
"". 'tY.li1

~ J '.1 : : " ~.

R-52 (Recording Raingage)

ll-r'!...~:j..-ir'-~;it -~~·t ~~._-
: I '....now.. ~1 :.' 8~~n:.1 . =1

i.. __.l
~ I" .!

- • ui.i,-"; ·'-f,J'41
.' .._- -,- ......- c. 'PO~"

.~~~

0"" I I
~,.. •••!101....... '

~...1 ..4 '1..._ ~.,...~::'~..
~:q

~:-7-; *~52 0
! =.:1 '« -1M Sf-., i w~ .~. 'r, I

~ : t: I .:

· • . ~
vO

-

Flume &Raingage Locations

High School Watershed

Location
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Well site B-1) 2nd Street and Campbell Ave.

Well Site 8-5 in an alley half block West
of Country Club Rd. between Hawthorne and
3rd Streets.







[-Y--;- IT



i-- ! r f -- I - ; i
..

;

~_._- ._- -~.-. --~-_._;._--'"





/ /lrl~/y$/:S 01- t!'Fk~6Ye- /#?~r-rw~l/.s t:?'~et:..

.j;,,,- /h~71 ~'#I?t:I/ Wq&~





~-------------------------- ---

-- --I---f----j----











-.,
'5fJ

~~~~~~!=_ L .. _.i __~_.~._,_ ..c.._J :._. .l J.__J_. L .L .1



i
~

~
1
j
:}

~

--i-i-r-'---H::-r-1~--1-c·-t--;--t-" --!-1-~,-+-t--t-! -t-111-1--- -- -+-t--j- --'-- -;----t- -t~,t--t-t-i1
'__~_I) +1)....(. I I 1 , I I ' I I 1 .>:>. I ! 1 I 1 I I .- I I i ! ;...., I

j It t I '~' I 1-' , I I - I 1-:. j - I II - '~: I.~ '1±""t II.!---~---- ._;- ,-- : I ,---~-~--'r--:-f-t-r-i--fi-- -'I.J~-:~- F£iit- ---- ..----r-'!~-;- --- -+- --rt- I-pi-+--''WJ
... .1. '--7---) D- -'-l--~-r--'---I 1 __ • - - ..... - '-,-+_..,- -r-- -';".. -~-- --j-.-+-1->- _.-- I --l"";""" I ~-_..:-+--.--~
-. ·-·--j--~-t·---·-;---- --'-r----j---_-_L-_- 'l~ -----+--:---i --... l_ ~l-~'--- ---+-- --t'-l-~-- I -i--L-~_~-L -f' .. -- t-- ,__.oj' --- -!- -~- t'---~--i- -~-.- ~--.---. !

, "I, t 1 ~ ~. +- t ' I l- 'I ,I, I , I ,. - - '-'-r---'-- ·-----.----'-----+-----1---- ---:'-- - - --j"""-- --t-- --,-- -t--r----L--~---~-----+-----.----+-----+----j--L <-------1, I tIl' \ t I' I ,I I ,I! t-L-- _1 .--....- - ----~ - .._-1 .--- - --;...- __ L.... - -:..--J. .L.. _ -f , ~ -J--- ~ :. -_L__-- ~ ~- ~ - J .1. •. I __ -1.......;.. J-~ ~_.__!_ .._.
I L I I I ! I I I t I I I' ,,+- I I I ~" :

~..-..---.! - - ----- -~---~--t- --- -t- .. -f--;--+---,-t-- j--- -- ~----. ~.- -. '1'--~'--';' -t +- ~ -j. -.or ---;-- -. ;1' -----+- -. ~~- -1
1

- -·--1 --~~----
I ' 'I, : ! I ' 1 I: I ' i ,,,' 't- ~ ------i-;---t--- --i---i-·----T-----l-~--L- 'j ---.- ....-.-- i - -i --i--~- ~-.-.:----; -;-:- :--~-~-·~-~~---~-~-fS~,.--T~-I---!

-. :'---1300, , ' t---r---t-·--l---·--~--·---if-"-Lt,--:,-1~f-i~-I'-+f·.~.--"~----1
I ' I ~ I I j , ! ! iii 'I, I ' ,b.. t"l I~ ~ I u.. ~ \). ~ ~ i ! '
· ;---'--f-- -- ~-- ~-:---- ...- -~r--- -I1---\--·-; --:.,( - ---1- - .•-- '-T-j-i-fm~-----~-- ,·f -lSl1x~r-t.\- J:l-N.J~-~--1---1--r1-1--1'--1-,- - I ~- --=T-r--h~ -ri'- -- - -~- ~-J-I I --+- -~- -i'lO:' -:#'~=-

l' I I 1\ ~ , I ,~ " .......-·t--;--t--+-- --.--.-. ~,- ----t--i- -1'- --T-+-~ - : .---- --r- ---t- -:- -1- "--1\+1t-~- -...... 11 It ,r~---~~J
-~ 1---:- ---~- . _.:...._~I_.....:- I I I-+---t -- - -~----k ....J I _~..J_~ --~t~... l.. -I---t--+~j-- . ~_~-:"j

1 I , ,II,', ..... I , I I e-; :- rTI-~~~-~j rt-I~,-- -~-h- i~ -' --- 1-~~ttRt-;I--I-I--~,.--~j-,')~~-~-;-;-~-~.
. - - T---~ -I'.HI" - . ~ ,_. __ l-" -,-- + -'---1'1 \~. --- I -~ '" -"-~-'---r- ---'K~ .j
-r-r -' :-~--~-'-T-- --~-r- ·;--1- -- +-~--t------l---:-;- -··--I--~--f-·- -- ---.-' t----Jj---i-- +--!---~ 'I-~ -~--~~ -,l·~··-+-~~ j~-~ t-~··-I-----·~ ~I

--j -- ..-..'1--- ---I--~--j----r-··-· ---.j--- -- -~---I---- --I--j-- -i-~·-1----1t--r-j--11---;·-t---T-+--r--t-- ---i--r--!---I--f1'-"~
;--.; ----- -_. i--'--I -- .. -.. \--. --j ..- -;.--~--- __~...._L_ ·----· ..-t----r--'1"··-_·----;-+--;-- ·-····t-..-t---..-'-T-:--l·-l----~-----i
:--+"--1-1· -.- -:-1-/ :-1-:---1-'- -1-- -/.- I[-L ~-'--+t·+r~-i L_._ .. j--i--t--;-- :---:--~ ~:.
·-. ! - ..- . - -':-- . -I .. -!- -- -;. - I - -.- ; -. -;-.-., ~---r-- I -- .... j.... -- -to.· ~ -'1' ----1.,-'--- -1 -- -1 -------r~· ·-1-- -. '--1-'-'- r-.. -; --- .---- -- '" ;

"/fOo- i' I I . :-T·--r--·_· j-- 7--r - ·--i .o -1----·J-----1-·----- .,
1 '''- -f· -- \ -- J __ ~ I -- i -. -J-.-. -j- ~ --j-- -1..--:-.. ] '. : -~--'f--~- ---'-'--1 .; 1-· -j .. --,"-.- 1- .-- i: :

---- j - : . i .- 1------- i---:- 1 --1.--:--- 1--~--1- -J-' --.-j .. ---I"~-- J--·..--j----;.-~~-l~·k ----L-;:: ..t::.-;:-i--j·--: -- _.-,
-r "'-"1 -----r------ ------"-'''-J-'-+--:--r- -,-- .-.,---- ;--"'j- i---- 'r---~ ~ - -~ ~ 1~ t-:~ ~-~-~i-~-

-···-1·--·- 1-'---' i- -.orri ··_·-f-·-·:-·--1- '--J-:-t- -ii--ll'> 1--1--\':>1"1 ~fl \1I-~\':>t\~~{I-1' ;--i'
.- ---j---'- ; -----'i--- -1 .... r- -- l' -----I----r- .L -r--- li----~-l-~--~·-- -~..----!- ·--f-!--· -J------l----T- ----r -----~

lit00 +. 1 -l·.....1....J----'..--·---i- -.- -1------1---·-- -- -. -j - .. 1_------..

.- ; ..~- ---1--- -1--- 1--·-·--!-· -f -~--l----·--J.-i---- --1-"-:---\----- :--~-·+_..:--+~-t--·--l- ..·--j-----1--- .. j ---·--1 ~------ ..
. : - -- ---- - 1- .- T 1..._ ---;- -- ...-.;-. t--'''-~--~I- -.-~-- .._- .. i· --'-'--1--' ";-·--j-~~--'--~-;.--t~-'-- .. ",- ~-~ I ~,,;---~ - -.- :

- -~ -.. ---1-- --1------1--. __-_.1 --~---r-,-l·---t-. - 1-- ---j-----I--'---1--'--- -----.-~~~-~ ~.~ ~-, ,~-,~ 1- ~.---: -- :~
:... - - ----- ~- ... i ;-- !-.+---.(-~---,--.~--.: -j'--- '1'-- ~. ---r-:-··t-·-N·t~:-\~·\r···~~~~··~l---~----··;-- _li\

--- -- i· 1--' L --.; .. -T--"-l'~'-----i . 1 ... 1- --t·· 1-- ---'j '~-'-;'-"'--1'- ----j --. -.j --- --j --... t --. --- 1 - ... --- -~
'-----/7()()- 1 ••• I I ...~~' ~..~- ~--.-~--hl-----_·_--,---·--L--.-t----.------r--~------

·.... --~--- ---.L-L.._~ ...---.--j-- .. --~--.---__4--~--~- ..:-.L..~-~---~--- -- ~-----f-- '-~~·'i---+--~-ll-_-~---_---L--- I ; ~. L ;__ ---:
I I ! ! I, I I" i' i I I -h ,'i~!,

~~~~~- ~~-~~~~~~~:;~~~-t~~:~~~_:~_~-=~~~
: • , ' , , 1 'I " I I;, ' i ., os

./~O:_.~~I~j=-F=,--=~~r=--I~=i-=:l==:==-·i-.:.:.~.::····.T9===+";JL_J.=£.=F=;~ __ .=.=_~



i
~ I

i

87



5",0rn-1E~~;;t- :....
RWrltJf.f: ~p~~=

. . ,t(r~t:~~./on - , .3r

••
: ~

o.n I :S~pt-·-7)'··' -, -----.
~.+/ Ih~h.1'S) . C?p'::,o. 1+3(/

~r.s o.. ,. • • _ •••

r
.- ... _. ~ - - . .. -- ~ .. -.

J:11)t(r: 'c../.)
,

,R~.svll.s}
... -

(:1)
-- --+

li")
..

(&)
.. _.. ..

(a)
-.--

(II) (/~)
-- ._. --0 (7 ) 0- ••(9)

(IP) -(/3) (/4-)

AI'~tr.. Flf., .. R41/J Compo li'1r1t:.- - ..- qp. .J.p te. I? smr.L ~N$T~

:r""/7I .r,;b~ An'l'f ._-- _.
. .. of/f,olll Con1H1t:-/l t-

Hr"(".t, ;

nl'~.. --_. __.. ..
0-

4e"~s 0/'1 ..
,

m//1~ tf.J 11', ,;., II', 1'4, ""/"""1/1, .. ..

0 ._-.- .. : _. .... ._. . --- .. ' . .crt I:J'k::J.~ .- Ib~.1 ;,-1--5 .r .]) .e.f7 h:J..S- 1,1:1. i.~J ~9.~ .,(.3 ¢/ 77k ~d
.- ..-- . .--_.- - . A}~ ... #4'.$ ~$h;"'P'T"'~

" " .-,/~() II " f)~6 /.1 :J.S- Ida.. ~~/ . ~t/? ~~e !P..2. qr. ·/~30 cis-_. . . .
oO- oO .- _.

o. . .. 960 ..cls y"IQ.> ;~"~~d.,, II ;,-I-S- 'J tI-I .. _9?-,S- /,33. ;:z.,7. ~.3a ~.?~ ,3.3 ¢3 .. .Dfl2.ti~.. . . ..

-,-. .- .o. --_... - . -. __ .-. -- .. ---... .. - ..... _- o. ..-.--. .. . .- .. .0 _.. . .o.

" " " " d- +- ~.~Q. . .as« p.tl!7o. JB ,'17 _,3~ tj!-I--
- .. .--- ..-. - .-

" " " II tI-.r 117:J... II~F ;, ;7 lIb ,9'6 14- ~~-:,
.. .- .. .- .. .o. ~_ .• . . .. ..,,

" " " ~-~ .9J~ /.d7 /,.;'4 ,:J..3 .vs: ,37 ¢.~..- _. .....- . -- --_ .. -. --- . .

- o' . -.- ..

" " II: , II «-7 /~~~ I,;;.j- /, -f8 11- .9~ ,-1-7 ¢ 7. •! ;

. ' . oo _. - .. . - .. _- ------ --_._-----. -".--_.. - ..• +--_.• . .--_. ~.._.- -- _.-.--- --- .... ---. .- . . - --

~;';';;Lkd/7+/. -/3,.'1.. " I I 0 l:J..Jl. ~:J.£. -I.-f9 ,/5:._ _,9.1_ _.L~~_ ¢.tJ ~.- "_._" ._- --- - _.--------. .. .. -~-_._.. - .--_ ..,

--
.. . - . .. ..... . _--- - - .... _- -- .,.•... -_. . ..... ._- - - ..__ .. - - .. -- .- --- . _.

.. ... ..... .

.. - --- _.._- - -_ .._- .. --,- ~- - ._- -_.. _--- ._- oO- - _.- .. --"--- ---_. _. .. .-... -.... oo. _._- -_._.
-----~~-_._-

._-_. __ . ._--_._..- ..... .- _. --- -.- -,--- ..0 ____ •__ ._4

o..' - _. _. .- ..

-' .

..
~ .. - . - .. --.. - _..-. .. - -_... - ._..- .- --- - ._---_...._. .-._._- ---_. .... _.. _.. . . ..-- . - . ------.. _.. ----- --- .. -- . _.



-e ··e

v

. .-. _.... - ,. -_.- ---. _.-. -- --- - -. . -..

»s #4 8t2..

, ,

-sl-o-~;;'- E~~-;;I-· ~~_-_- ;---

R~r1t7j.f: ~,o~A::. ,I:z.

Rre~~~/o~ = ,3r _?Irs _
- -- _._.,~-------- ---. _.... .- --

'.ZNPttr , : I?~~/I.$
,

--
(:2 --

(5)
---

(i)
-- .,-_.-...

-(8) (II)
-_.

(/~) (13)
--

(14-)
--(I ) ) (1 ) (.-1- ) (7J -(9) (IIJ)

A/'~~ £1;', Rq//l Comp. 7i'Jrl~ - Qp .Jp Ie. :1<- srxrs: CI'ISiL"-'. -.. .- -- .

-- :r"."", .r~r-. Art!'~ -_. (J1lt-II"t C<:Jl7Jm~n r
11Y"t'4. --_. - -- f7/~

"/,
,

1'1"114, til I,.., #".., I"" /;7, /~/;/"..4("~S 111. -- --- - -_.- .-

.. . - .. _. .-,..
;':uftJ ItJ. 9 /, .t.o -~ 1) -- 313_ '.9.:1. ,.'13 . - ..33 1,3£ ~7(/) ¢/ . -- . .

. - , -. .._- .. --- ..--- .. .- .-- .- - . -- .

" " 1,1t) " 1/-6 3:J.1: '?:;2.. ,9'~ ,;J.f I!p/ __ fO ¢:2.• -- •
-,, I , ( I 1/ tJ~,7 3,;-7 ,'1~ 1,(?3 i.~ /L()~ .£6 ¢3.. _. .--- ..- -- ,

.. .--- ..... -- - -_._ ..__.,,---- -- -- .-- .- -- . - .-- ..

17+1 /3 1 1/ I I 1/ 75"7 .. ,92.. I.l/4-. .ss; 1..0a. r,.. ¢~ ~ 6t!"srI - '-- .
- ... -.- . --- -.

-- . - -.

-- _. -. -- -- - .- .-

-- .- --.-- .-- -- - . .. -- ,._.._--- -- - --. _. .. - - ---- .•.. _----- -.
-- --

;
-- .- ._----- _.. _.. -----,, :

; .- --- -- . - ---_. __ . --- _._.--~ -- -- -- - . - -_. -_.. _--

.- - ..._...._- . '-- ~ .. _- ---. .- -_. -_.- -_... -_ ...__.--- -,- _. ...... .-- - ~ '.-- .. .~ __ ".,_u. _ -- -- --. ..• - .- "R'
... _. .... ._.. -- ....._-_. .. .~._- .,..-- .. ___T ...~_ •

~., .. __. .
-. _._- --- ._... _-_._---- -. -- - . -- - .... ---- -- -- ~.- ..

.

-- _. --- -- -_.. -. __. . _. - -----. --. - - " ..- _. _. .. -- -- - --- ..-._-- -.- -_.... -- ----- ---- ._- • __ .·0_--- - -_.- .- .- .._._- .0_- .0____._.- -- .- ----

-- -

--. _. -- -- -- ---- -_..- .__.. --- -- -- _._. -- ._.-. --_. _.- -'-'-'- ---_ .. _-.- ----_.. .-•.. _---- 0_,_-... ,-- •



--- - . - ~.~~-_._: -•
- --O.n.n __ • __.n~---.•. ,-? .

WC$od .41CC9'~d.. · Vdl'c-"$~~. . rt!-g 3..
" .

Om - _'n' /; "£~~ ·8;i. . /t;'l-/"

-R~~tJ-f.f: ~p -i-A = ~ .i5- i'1~h~~) .C?p; H /

I<ree;~/oJ? = ,+3 Ir.s .._. ,. :-, ..
.. -- -- --- ... .. .. _. .. -' ._. .. . '

J
ZNPt(r

Z-i- )
.._-

(5)
..

C' )
-

(7)
..

(8)-
J?~v/~..$

(/:2)
.---.

(/3)
...... ---

(14-)(J (~) (1 ) -(9) (ItI) (II)

,4/'~~ F;I-, Rt:1/r; Compo TIMe. - Qp- ..Jp r~ J? srsrs: ~I'IS"'L i

~,.,.,p, rd-?,.. A~~ Ofl'fl7wt C<J177P1~/1 t-..
-0 , -- - ... -

/fy-t'¢
" .. _." .. .. ni'~ --

0/', I m/l'1, ,IJ II". .(,.., I/', /;;, /,,/.1,,-4er~S //1. _. ..
- .. -- . -- ---. -- . - . . .. "._., ."- . . -. .. .. ..

~MtJ /e. 1 /,0 s: .D .~-. £03 ;,£ ,33._ ~"() ,,98 ,.30 ..¢/ - --_.. -.

n .. - ' .. ..- - .. .. -- - - - .-- -- - .. ..
(J f/ £) /I q~6 ~4- ,/,~ ,30 ,b?- ,87 ~36 ¢ ~- .

~kH?.~....t .-,,
" r, II II /»,;;k// ~ -1-;../ /dE ,83 .r»: ,8~ 46 ¢ .3.- ,. .. -- . • 0

--. ~sr, _ . .. - .- -- --

l , ,, If

" «-7 H~. !l6"'"() ,8tJ..__ "f8 __ /87 ,;1-6 14-. -- -

.. --. .. -- -- -- ..

/74/ /3, r /J '1 1/ ~1'.1 /ira J)tJ ,n 8,3 ,+4- ¢'/:r, ._-- . ._..- --. --_. --_.-...

.. -- . - . - - -- -

.-~- -.. _... --- --.--._- .. . .. -- .. _.- -- --. , - -.
.- -- .. - . - -- ..

i--.-.. - -- -- --- _o••~ ___

-' .-- --,
_0

.. -- -- --. .. ._. -- -_._- _.- -,.. _.--,- -- 0 .. -- -- -

. ._.._- --_. -_. -~ . --- - ---_._._-~ .- . -- -~_._--- _._--- .......-.- ,.-. - _. . - - 0-
_.

~,----, -_._--- .- -- --_. __. -_. ---- ._---_.._-- --_._-

- - .. __ . -- ._,------_.__ . -- -- -_.- -- -.. ._ ..__.... .-.--_. ---- -----_ ... --.._.- - .~ . ._---_ ..

.. --
. - --- _______'O_~ _..._. __._-- ~ - .._--- -- --- -_.- ..__.. -. -----_. . _ ..• .---. _.- ---_. ---- - __• ___~.o __• __._• _.- __.._0_--._ . _... ,

-- . - ._.. - -- -_.-

-- _.
''''--' -.--_.- .__ .__ 0_ .. _.. . . -- -- --. -- -~--_. ----. .-..__ .. _.. ..-._-- .... __ ._ >_.-'____ 0----



-- .-.
•

,

:._- R~() d dJ?e~o~~~ '1~6~4.~_~ r: ,.... 7VC$Od ! //;'<er6it- ;JI';';4;;7~---'-'~-~+-'-'
I "- -.-- - ---_ __._-'..- .._-_ -- ----.--_ --- . __.._._ -------_._.~_._ ...• _._- ._.

!?WrI·P-}.J-: j;pi-?1= , +I/lh~;ft!'s) ,C(p'=: 8b7

-l<re~~~JoJ'1 ~ .. , ~4-- . "r.s " ,.,.__.__

.- (/4-)

.Jp .. -- r~: I?-

..

t", .(",. I,.,

-(7)

,
111,

A/'~tr.. £11-, Rql/J C~mp, liMe. -
_ :r,."pI ., f*"., An"4

11Y"t'~

4(~~S 0/1

--------------~... - ----'-_..------~---------~

/ p, 7 /,3.tJ Z? 79£ ,(,_7 ¢J .. ,.

(J " II ·11

II : /I

" (/

II

"

II

"

"

tl-:-7.- ..___ $;L4
d"~rd. _.

tt-7 t:?,il/""~M 8/6.
I'V~

I J .otL)4-J I 7 &:1-3

.e.s
,93

"
~/ A,71 .. #~7

,7/ ~tt) 6", -
I- _._------

.. ---- .. _ .. ----_._._-
I

... .. ..... -- ---t----- ------ .--_.. .
I ' i'



>'=5) JoM
I'#f'rl~:

:



,~~......~~:,~~~",",<~". .. ~.,:B ..:~'I'.!!~'~~Y"",n:"'!""""'T""C,,:,,,"~ur~~'-~""".. ~llJiIOIII_7·-

" /"1'1 c:
NOTE: ENTIRE \-lATERSIIED LIES .

\HTHIN EASTERN SUBURBAN
AREA OF TilE CITY OF TUCSON

\.\
\ ,

STELLA ROAD

R-68

HATERSHED AREA 2.72 SQ. HI.
],3(fsS"~" •

AREA CHANGED: HAY 1973

E. 5th ST

GOLF LINKS ROAD

SPEEDWAY

E. 29th ST.

R-(10
F-60

R-61
~

J

l

R-62
0 ~

.
-< 0
0 0:::
p:::

~

z ~-<
~ ....:l
UJ I-l

~

EXPLANATION

UNIVERSITY OF ARIZONA
1982

MAIN WATERSHED BOUNDARY
RECORDING RAIN GAGE
NON-RECORDING RAIN GAGE
FLUME

WATER RESOURCES RESEARCH CENTER

ARCADIA '-lASH EXPERIMENTAL HATERSHEl'

a
I

SCALE
1/2

HILES

1



NOTE: ENTIRE \-1ATERSIIED LIES
\-1ITHIN EASTERN SUBURRAN
AREA OF THE CITY OF TUCSON

GOLF LINKS ROAD

E. 22nd ST.

R-62
®

\.JATERSHED AREA 2. 72 SQ. HI.

R-68

AREA CHANGED: HAY 1973~
f-4
~

~ f-4
U en

~ SPEEDWAYu

0
0::
-c
:::>
::c
<C
en

E. 5th ST

l

J

E. 29th ST.

R-61
e

l

UNIVERSITY OF ARIZONA
1982

WATER RESOURCES RESEARCH CENTER

ARCADIA \.JASH EXPERIMENTAL HATERSHED

EXPLANATION

MAIN WATERSHED BOUNDARY
RECORDING RAIN GAGE
NON-RECORDING RAIN GAGE
FLUME

STELLA ROAD

o
t

SCALE
1/2

HILES

1



/



'-----1 - 1 -- - i
..; 1 i - _. -- J -TI i i ; !



~.=~ -F-t==- ..: - ::=::t::=+:- t:=-. .- t"~ • ---- ~-' ~ 1~~" C:::. ---- .~

::.~ :~.-+~:;:- . ~::rr-i·_f=-:T:·~~7~~~~- .' =r=I--:-~ ~,,~"1--"t:=:+:-~~ . :::::::==:.:- -+-- •
- , +- ~ ~-1'~'=-"-'~~C!~1~4 - ~.u .~~ ~--~ -~:-- -,--+ -I -~+ ,", - r- '~t - - ~=+- ~-~ ~._- ~--., -=+ -.-" .'- _io?'.. ,!:~!'f~ --+----+---" -~"::::::i=------+-- . 1:::=1:; t".=:t=.:;+::---r--~=r'.~'i-'=~--,---.
.-+'4r-~"-=t=E_-=--=-+-'l=+::=t=r r-:--t::-:- -t---=j_:_._~ ==:=r--~-:±t:-'--=:t::=+"":'~';::4' I -'I" .l +--- 1+--'--

-- --·5· l-------·tT......:: _.... -- 1-= ~~t :1=p.;:......:..t= ·~....::.,...~:E---- -.~t----.:;:..--:: .•1:: ~t;.-=-t-::::-:.E:"""===1==X::-I=-----t.~..=-t --+--------=-....-.........-=f t"- E:7-----' ----
t- • ---+- ~I, ":1. -:..::: ~---:, -+-' .::I.-= .;.+----:--+ ~:. ~ -.:t: ~~-----;:::--=;:-....::...-:i:--...- :::..:-.:=t- =r .....~~J.:: - :~~ ::t ---+-_ . ,. ~ ... .,..
~r . il- 1-' .- :t~-F:+: ~ :-;:::=;:----::..1==: -::r=;:::::;:::: !::=. :t::-.......... ...,...................-.+ - ---- ~ .~. -~-+-.:. • -+----'="---------::.;::: :--:=-r~=-t~ .c__• __~~. :ct=t:: ;..----: ----r::T :c . _..~_ -~::- r~.-·'C'-r----- , .....---+-----------+-.~_______t__.~..;......:=;:::--;:...........-------r-----t -f- _

-.\.. -- ~- ....... 4 -I-.---I--+--+-- + -t--- _<-. '~, -t-+--,----+-.- -+--- t--- • ,~.;.....~ ~~=-=- _---l_~ --f--- ----+- +-----+----r- ".........-+---~~~ :.r

i~;~~~:.~i;~;.:~;~;i~~-::~~~~iti~i~~~~i:~~~~i;l~~~g~~

_._.. -._., ~

-"- - -

:>.,
">
::

.ft4
z
o.a
'"
il2
(1

en
;:

~I

~/~

~
0

;>
\) ,?1
~ n

~ ::

,~
;28
.::
:1...,
V\)

~
..,
~

~ ,
\,

.'"
~ s

4-

3

~



i :
1- -I

I .-O-__~..~__-+--,.._~__. ~ _
,-

,,
.-. '- ---, .~._- .'.~.

I
I

I--,
I

i
i

--- !

I
-~ --

j i
_1 1.

I

i
i

--~'---f

1-
I
i

--- ------'--~-------'----------'-



-r
: j

--+--~--~- ~_.---..._--.--i-f--;---t
I

Ir
I
!

- j
i
I
!
r

I

I I
I l-

~ I
..-----4-- _.

I

,

1

1
.1

. . i . i
·i---l--~·_·!·- --1

! ! .

87
.,' -- .

-I

I

j.

!



i,.

: -. ~ ", .~----!. ,.~ ! ,,""'-~-:' t:: __._+. __ .c~) -._~-.-. ~"---~'-"-'~----f-'--'-"~--' L..--- t--- .,.- -.--·.
j' ' L •·· -·-·1--· -1-·----·· j-"" .; - i-"'~ -"'1'----" ~..-~"'-l---'- '-"i--"- ;----·-r---··- T - -·-· ·;----·- - ; -- -----;-..---+_ _.:' .- -.~- - :-- --..-:.. ,.- ;

~-~, .-- .- - _.. -t--- --. - ... -.--.-. -- .J.--__ ,. . • .•. + __., --J.. .•_~ . .•__.....•. .__ ...._ ........-.__._.-.-. ..l. .•_~..__ ._. .... ..... -._ -.-._,. ;.--- ..;..__._ ..__ : ."' .. -, ._._. __ .._ ~- ---.-

.1



- t----- . --

.i------ -'--'-'--'-
,

I.. ~ .._._.- ...__ ..

i

I ~ : 1 I i I :___; .§._.-, l - ----- ','---'-- .-.,-- . ~.-----.-- •.. '--~---'--r--~-'----

• "': I !! . I.... _~--, -- -.:-'--~--;., ..--.... ---~---- ...-~--.--.4---·t-,·--··~~ ... --) ...-.-T·---·t-_·----····- ~ -.-----.--.
I t I I I

• . _..-,,- "'-···--"-_·--'·'i - --.'.-' '"'t-- -'---".'._-- ': --.._._--..;,. ". -.+_ ••-- .. ~,. -. •.•..• ~_4'_'__'" ········--··-·,----····--r······------i-----'·--l- .--..---...--r --"---'·---1----'---·_- --. I . ~ _.~ - .--0---- .---,_._.-

~-'- ._-: ... ._ ..__ .__ .. _1. .L... _.~--_. l... __.__ .1 .............._..;,...._ ... _..~ _. __l __._"_--l. ~__.__.__ L .-.l-__. J ~ __. .. __L,.. -.-- ..~- ...--_~ ~ .. _: ..~ . '._ .~_"_""~~ ..

,
I. -.._. -,..-r- ~ .--~-.- .-

-:-1--.--
.Jar;

+--~--
-" --1--- :--

1-:-

! t--·-- l -L-L.j.---I---~----l--:- ---1-- t--i---~---;--l- --~J--~~+---~-1--1---l-+--L--j. -~---l--~-t. --11 +J ..• LC.! ~1J-- I-H- ).- ~~

EE :Tf~-_1:~]~~~~~]~~I=I~:~:r~~=§lJl1!-~t~=i~+~l:i=LIl~I~
+
1 i : i ; : : i • I ,:.~ ()I : ' ! ~ i I; I : , I:

.. t. __ ._.._ . .J "- ~ .

--; --. -l------I.i.------r ---;.--·f~l-- -.--- ;---,r- _C.. ~. _c.-- t--:.!.--) --~~-I .• -----J. 3 [3b 1--; _. --r-.--~.,--j--- -:------~..!. ----- ---:--1.
; ---l--'-:--------T-r- .-- ----I -;--t---:--T----t------j--:--- ---+!~--+--- --~3~~--t:-l~ I '---t-~-t~'-i-'--J----+-,,--~

f . --7-J --- -1-- ---+--.- rr --. -~-+---- t------i----:---; ..------t- ··-:---I--:35;---t---'--.i-~~-P-rl---~--l--- --i--------r-~-- -,--- ;-_.1 .- - • ----+--b.J-~
1 ', --- --. --J-~.-----!------ ... \-- __.--l--'---i---~---L_-+-- J. L. ~--- -----r-H..--1---J,-LL~~I2 .. --:..----------~. --';"--l---·--":.·i--_L'--~.

_i.e. -- -t---;----j--·--·····-··t---~--i- -.~------.--+--:---!---~---l .. -- ..-.. -- ..~ .....----.--1-1-:{:--··1-~-_~-~fP-~-··---i------~-~---+--·---·---~--r.-,---~------~--.~-~
,-l-)--T-I-~· i - -!-i--·-I·+j-l-~-r--+-:. ·tj~,----t-------l--~---f,-'r--i..-... -:+~j-.- t-- ----- I --; i- --I 1- --- :-- -- -1-- - r---~-- - i---r-j------i~l+----+------ \"--,.-I------ L - .- -+-- - -; -----!----\\\,

t: .- :--l--~ --~--i--- --j---~ -;- -.- --1-.- ,- . --1~-t1~--L--I--~--Jl~---:-+-----I----L---:--------~----;---f------+~ I
-:t :! II 1- 'l:/i::=J--J~dt;t '~+~. _. ·':r!

\ - l-jr-'-+:-17'~:1 -~-1.---1

L --1-~ ------L--~ -1~9-!-,--~---j -·---i--· ------

t -~.f"-, --j- -.. -1~~: ---: --L- ---+------ f---- -.
r - -l--3-1: ---1--' \--8 1 . 4- --~----,---
I : __ 3 ,_ ~---T---r _ 1-::3-1- _---J----I----L-.- I

I i--' "--'-1------- . . I Ii: Iii ., I .• . i----l~

~-~-~T--~-~--t:-~- --!--- --- r-;- ~ ------~-j ---:-_-j__~ -~--j~-~-~~~l=::--.l-~·~~-t~~~-=i~-~-=L=:-~~j---··-I:~~ t=~j_~__ -t=----:-----: ------~------i --------:~
_. _J L_ __ ._:I~ -. --;- -~_j .__ ; __ . L~ __ L i L~_L ! +_-.----L-----L----L------L--- . . . ~

I r--- i j. j .: ; : : i ----i------!&

~.--,----.---;----.. ---~- ---. -.-7--:--t----------;--"·--i----i-~--j----·-- -:-- ..-- r------- ,- .----.-.----- :---------N



t

~
1
1
j
1
~
]

.---..__.~_. .. ---- ...._-,.. _--- _... --~.__.--- .. -'-- -,---------,-_.- .. --._-- ..

i
1

i

,..

-'- -~-- r t--T--~·l-~-'-1--~-I-- ~ I'----+--~- h--+-------1---; -+ -+--1- ~.L-i--t,·-j--!--~-·-l! -T+---f--~-i----·--t--~-~f-=~~\--~
--- j -',-- -r-- :---~--t-' i~-----t- -- ----I--~- j--'-r---t -- ~-T-:-- I---~ T'1-- -- t--;---14-~--+~ --j--i-rJ-t-~ --, l_]

[ ------+ ------i ---r---r-+-i---j---'- I----r---l----r --- ~ -.-- -r---' -+ -~ 1- ;-_.1 __1_---r-+-- r-----j~-~--I--·---~1 --t---r .---- j'

l_ --,~_ ~-,~~T~~~L~~:~r~-:-·i--~:~-~~---~~r~:~-L~~t-----:- ~:-c- :--:~- -- ~--:1-~ :c:-: ~ L-~:--r.=~=1_:~j:--~ i--:: :;~:_~~-~ __~~:-:=-L~, -r=- .-=
·i-----7/n,e.:i - ---~-g.;"'~a-- ..... ;--.-+R-:-'l- -.' ---l .. R-::~ g-:---~R-(,3--,-- .~.A--r6Zc- __ ;_/l=~f ---.:---r/1c_---~__.A"9'
; ... -!--l----i- -.J---t---.. --L~--l-- .--. ;-----;-., -~-.-L---;~--l-- .__ L~-L---~-----L----;.-----~---- .-:- --;. _.._: l J

-~l- ' r : ' ! ! : I I I' "I I I I : I I , i

i /~~·:1~= :~r~ T:··I=..r=l·I:-·~":' =·ji=:':.I=;t~T===[= T.==;.:..::·:r··=:·· ..•• ·.·1 ••·.:·· .:.~J
-; ---, - --;- 3-t2t--:- ,-- -~--~- --- ---~ -j------I--;---[--- --r--]- -t----1--- .: 1-- ~-r' i -r-i--j --~-t;L-+------(----t---- -1--- ~--·(-:---1---~- --f'oLr---- i-~~----- I---~- -- -----;---~--- --·t--:--. -~---- --n -- -o~'-~f---r-'-1--~-- I fl- 1~1~--I-: ~I~-----t-~--;--;--i--~ --t---r-!--:--r-I~-~4""
:--- ~..--1-~1 ----- ------ i- ------,----t--;-f-,~---j---~ --1 ---;--l--;I--~- ----!---;---j *-~---t -- r---- I e.3 j --- ~- ---~-- r -'---1' -;----r----- -~I.I/P..
i r-- - r-~~----- -- I -- ~-e::.?~-.Or-----~- --~--I-,(2,ja---t--~---t-~--l,-t:--1. --;'--r-6.:--J---~ --+--~~ tr._ .--- --~o.fI- -t--:--;--..,.- -- :-.----J---~/!'f;.

-: ..-i-~; ---- -1---~----+--# ~-4:"--+-- -T~' --I~ ~l'~: .+,_~r--+--~- r'-c9.-i -! -!-- -. -I r:-- ·1-------~---1 1,- --- --r--~--;~I: ~~- -----1- -;-!~t
I---~ -r C5J -- j----f--' ~---~- -t -- ~. T -- -. - II + T- ;.--~: ~ /1::- E-"'-~' ~ -i -- i -; -- - ,!f5"".:---- _L-'_~---- -; -~- C-I;_ _7.~__ +~-'-,
!. ./5:120_ L _-:. ,6 ._ i.. - -:"--.-J ~(lj _ ----1-- .L

1--
-- /~L£.J-_.:_~'--''''10.·.... L_,~~5: ,~~__ ..- ·,'li7

I I I 1 I I 1 ~ I I! Iii' ,I I ,

j ..... i;:I ,: ~8~-ft-::1·~~:r~~I/I;~---~-I!~f~r.•'. ::';.G.~ ~=-=fj~;~·j-f:·~~~!A3
.. /?7: .j' 9.~ ~- 1'-'''' -!----r.l.'-O-;;!·-···-:·-t--- --~ -.,-. '--/r~51---- .. i· -~--~-.;_~_L .~j,,/~. .__ ;._~_+_.l;$~__! -.!
.~ ;-,9~-~ ..t __ .L __ /~ ~.~-.- l----r----I·:--r------ i ... -I-:----·f-·- ~II--r--·T ;.?~.--. ;
~ i_.,~~_ . . : . :--. 11~-3i- -.-.+----t--~- t----: -i-l,~~-.-,_I,t)-------i
3(/- 1.9'5""'"\. hO·-I-:-- i ~-\- :-"-."j :. --,/~1)3,'-..-;-·---1

,.. _._. . ~~ ~,~...-~.-. .L.
i ,

. ~._~.-- ·----~----~·---T'·- "-"
1

_+ __ .•_ .. c_._.~_,~---_..
I I jr-------- i
T~--- I -j-----\

,j. • ._1. . ;. 1

_.1 __._ ~_. .;. 1.. -------..-1- ._.--.J
I !: I I I i I I i I I i I ; 1 i. 1

lt~-j~Lt~=[-~I=~~I~'~!~~:Fj~-:t~i~::;~I~j~tf:~j~~==t~~:E-t~~~r:~:~l
j J I:! 'l if: i . ~. I ; i\b

----.;--- ..~----~.~ ....~......._,---~.... ·; ...----.-]:-:·~~--r··~~:--L .. -..~-I·~.~:~-t::T=]· ..~~~_~:_r~-~·~~:c=::~~I'==_-~~_~=~~-:: __.. __ .. __ ..... .. _.. .:.. .L-_·_~-_-~=I·~.~:-=i\l
, ! : ' I ii' I I I 1 I

___ .~ .. --. _I ..~-:~·j·---·- ~:--t--'.-(~-- ::~:t- :=i __ .':~."~; -.~. .. _._~ .,_ ... ~~_-:~ __: ~=:_:::-:-~:~_-_.~--- ~~- ·-···--- ..··-T--~·--i
: . I Ii! j. I !-_.__._--, .-'_. . _._ .._". '_ .•-_ ~---~-- .. --_._~-.__._+.~.- _ ' ,- ..- ..' ' - --.\_- ".. -"-_ _ - ..,--,---~,-_.--_.. -

'! I I!'! 1



-j--._---- ... --.--- •.
I
I

·- t

i ,,

-j.-

\,)..__ :.._ i
~ ~ ~-r-
.....

. _..;.._.1 .1, .. _

~ - .. ! - ~--( -. \) .... ; .--~--- i-:----- :. L__ -----!------~-----l----, ------ !------,~
; f ~ ••._. __. __ .0. _. ~_. . __ .! .---.-.i_. ..... J. .__-L_,_. .__.L__~__._._J. : , ~_. .. ., ~

-"-.-+~-;-.- • j. I : i' I
J._ .._._ . i.. .. __L. __._._ ._ .. : L__ ~---~-. _; - -_~ -_~-__ l--_----L---- .

'! j:! •.. i . . . .. I 'i
..- ..• ---..• ----!---- ...... - ,-----. - ... - -- .... - .,---. -.-.-.. --··-----j--·-·-----T--·,---· -, - ----- ,- --_.- r--·-·---- f---~-"



-, -i -.-.

-j

!,
i !

- I -- -~

---f
I

L.--1
I

I

. -l.---~
i
1-

,
I
I

[ [
i I-- r---i-

.: I i
-.. -r~---J

I

j .,
i ir--j-t---.-

i , I
i i .,

,
--i---··+ -.-

[ -

i

t-·_- ~
I i

-1--·t-· ..i-·



t ~ t ~ ;
1 ! ! ! I

-~;--t--t---r- --~.._-~ ..
!

t-

i

I- ~ .

.l--f--t-+-+--f-l.-;--;--

,
i
i. ,

, I
; -_._-!.-



!
j
i

--- t··-

,
I

·"'1
i

I
I
!

-~ 1

-.--1

I

.. ---~~-" -,.----

! l
1 !

i . -i.-

-- .j
I

_.1
j

··!··---i

---t-- -i +__
, I

\

- ,

--:---"1"--~'---~-~-- .

--+--

--;--t---i-

-!
I;--r---4--··--;---
,

. -_.~---

.. ....--._.j ~._"-'-'-j'--'~-~--- -

i
!

, • I

. - ..;.-----.--------.-;. ----,-.--r--t--~--- ;----- -) ---- T._-_.-t--
I I I '

'! i;
, 1 : - ! i i

--";"-~:-:;-----;··---i-i- ~':---r---~'

, I

..~_j __+_-+---+--.~-.--L +-1.- ..:..~.~
I I '

"r" ' - t

j . ~ , " I!, _·_--"'---r-· ~ ..l
~~··'l-l... ~_li-';~-'-'-~-:-

, I ,



~-- .~-~ ~~. -~~ ~_..~---~---;-~- ~,-- -; ~~--.;--,:~~- ~-~---~-_.,-, ,

i '
I '• !

: ,
. ~-i--r--~'---~-- .

! [

-r'

I

,
i ~

i
I
t- -~-
1 !
, !

~ , ,
: I
I ,

i
-. --~ ---.._-~

-i 'I

I



,7···
I

lb··
! '
j'-"--

..1,$--

;
T·-··--
:,3--
I



I,I)

·,f

,1

-;-----t -_.
I

I ! ~--1-- -.-. - 1.__ ........ ---

1
..__ ._'.-._-- l.,
: I





e :..
,

R4'/lc~f2'L .:-·W&=;;.;;;t;.:;j'.---rR!iJ·
.--. si-~;';;' ... £~;~-t- .

: ·R,,"';tJ.j-f: ~p-tA::

-_...__.. _..-. ..

(:1)
INPttr

c.+ )
... - ..

(i)
-

'(7) (8)
J?e.sv/rf.s ..

(II) '(;:2.)
.. - - ..

(14-)(J ) (3 ) (5') (9) {IPJ (1.3)
AI'~I(, Eff., Rq/11 COl11p. liMe. - qp: .Jp r~: I? SrJ(rL CIIST~: .

---~

~;TJ;'t'~-t-::rrnp, 1',*,.. Art'4 '. - .. ... ()(rf,P~t
A~t'4. ._. .. - ni'~

0/,
,

I'1'1J/1, tlJ 1/'. ;f"... I"., //7, /,,1,1,..4e"~s 1/1. .. _. .. . .'- .
" .. . _._-.-.•

I
.. - ...-- . ----_. . .. .--- - .. .. ..

1+72- 17.() 7r or ]), ~8? -',(18 /df ~.r7 .ee £),t! ¢I ,~ 1/4 .11k -,
..

.C't.""""?.., t"-0".-' .. --- ... - '. .. ,. ..

. / ~
" " 1/ ( I «-s: 57J~ j, ?~ h+:~. ,..rl. il4- itJ:r ¢ 7. ~~e-sr I""'<?,;'/,17?A.- ,

. - .. ..
I, '1 'I /I a-3 -!7? It ?2- ;,)-/t'8 ~ ~g ,/,. ,d.I .. ~8.. .. - ... ..

.. _. - ,. .. .. - .~.-- .. - -- .. . --.- . . .

- ... .. ._. --_ .. ---"_._------. .-.. ----- .. ._.

,. .. _. .. -

.. - . ... ---.

.. _.. .. . - ... ... .

.- ... _.-. -- -.-.-._. --.'._- ..... _-- .- ----_._-.",.- . - -.-.-.. ----._. .... .. ..

.. -_ .
,
... ---- - -... _-- --.- .-_. '- _.-. : .--,: !

.. .'. --'4 ... .. _..- ... .__ .~---.- .. -. - .. .........--_ .. - .. .. __.-..-- .-._- -- .----.. '-'-

_._- .. .- -.-.--...- ..-.- . - .-- -.-- .. --.-_...._-_ ..~-- --.- .---."-- - ------_. '. ---- .--- - ------ ------ '--'--- ~_._--_.- -_ .. __ ._..__._-_ .._-.-_ ..- - -_.....
I , ,

..

. - .. '. ---, -_.•.~. - ._--- ,,_.- ... _. ..__ ... "---- ._------- . _. .. -. -- .. _.. --
... .. . . ...

... _._-- - .- .-.-.._-- -- ... . - --_. . '--'- --,- .__._--- -•... _. - _..- ..--- _.. -- .---- _._-.-- -_.~" . .._. -- ,_.- --_._--. -- .. _-.--- .. -.-- ._- _..--- .. ----.

:_. - .. - .. '.-

.- _. ---- ......_.- . - ._+_.__. ... -- .------...- ---._---. _. - . _---_.- _..•---- ..-._- --.--_.- -_. -._~ .. - " ._--- - -- .. _..... -.-,



3.5""0

" • I I :---- ",' . _.. __ . ....- -_.-- ......... --- ,--_ .. ---_._-.- .._--. -_.~- ._--- - .

,3(; Ihclf~s;- :q~ -=:-

-_,;~ ,- • • I

, I

:s~;;, EV'~4 t- :

RWrl~-J-f: ~p-tA::

.-- -- -- -- .- .- -- --

r (:z
:.rNPtlr

l.+ )
.
-~C;j-)

.~

(S)
I?~,,/f.s -(J ) (1) (, ) (7 ) -(9) (IPJ -(;1) (1:2) (I:; ) ---(14-)

A~~~ E;.f., R4//J CQI11P· Jj'1r1~ - Qp' oJ r~; I? srsrz: 4vsrL~ -. -- ---

f#"'- An-t1
p-

ofl-l-;pwf -t-:rrnp, .__ . - - .- --- Ct:JJ77m~ /1
/fY"t'4. - .. -. . - --- n I~

"/1
,

;m/1, til II". .(r. I/" 14,_ /,,/11,... It:lert'!J 111. .- .. - - --- ..

.- -- ._---- .. - p'--- . --- - -- ---- .--- .------... - --
/4-7:2- 17. () ,?£ /() :J) .. ----- 30r :2.~7 h ~ •/b ,.~3 , "I-~ ¢/_. ----~ ,

--- -- -- -. --- .- ~ .. _. - - - .... -- --.- .- •..._..•.. - --- - -- -.
f I I I I, II a-I :J-9+ A-rtJ /, 8? ,.s-3 I ~3 .It:) ¢~, -.

- -- , -- -- ,

" 1/ II II It.-.-..3_ 13 :J.JO /,.33
,

~? ,,~/ ~ ?3_. -- _/1. , , ----_ .. .

--- --. . - - .... -. .... .---- -- .-..._.. . -- .-
II II II II e-s: __,3_1-1. __~.L£t) ;,~ 7.. ,+~- ~5"7 ,:r;L ¢~ ~ ,~~-t.--_. -- ...-- ...--- -- ---

.

---

. -- ---- -- --- ..--- - -- .-."-- -- --

~ --- .... _._ ...----_._-- --- .- . -- _.-- .. -._- .- ._- - ... __. .-- - - ---_.- -.- --- ._- --- _.-_. ---
- -- -- ,----

:-- , i ----- -- ...- -- --

-- -- ~ .. _---, _..-_._---
--~.-

_..__._-- -. - -- - -. --- -- -- .- -- ------ .._. ------- ---- --
-- .-._- -- ._.. .- -- -'---'--"-- _.._------- -_..- -'-"--', . -- -- _..- -'-"--" .......... -- _0.,--- .. -.- -- _.- _.-.-..- -,----- '--- -._-_.- --. ._---~-_._-._.

---~-
....._._- .. .------

-- - --
--- -- - -- -- -- - - -- -- -- -- _._- --- ----. .- -- -- - -- .--

._- .~.- --- -- -
I-_ . . _-- --_._----- -- ,_.,,,_.. - ._--- --- ---._._-- ._---_._-- - --- _._--- .-.._._._- ._----- --- ----- -- _._._--_._-_ .. - -_. ---- -. --_.--- -- .- --

--- -- .-._- -- -- .. ---

-- -- -- ------- - ..----_ .. .- -- _._. .--- - .---_._..- -- .--- ---- ----,----_._~ - -- -- --- - ._.- - - - _.- .- -- -- - .._- - ._.- .----~



-t --
I

, ....._.,..
I
i
I···

i

I

I
_._.~. ... -_._.1 ~.~ __ ~ . __ •. • __ ..... _.....__ ... _ ... .<,. ..••__

- .--------- j --- -,-- i - -- .--- i--- ---- -;
! I i j,

---- ------ J. . ;--·-------,------------.----------+----·---c-- ---1---·---:------·----t------~

. ! ,ii ;
-- _..--,---- -------- - -.--- -- t-- -~ -_..,--~- -.- ------t----._..-r--: --_ ... -----·r---·-·-- --;-------- ....._--- .....-. ---r

Ii: I ;
- --- _ 1--_. ,______:_ - . ; _------- -L____; __ -- I

! t - - i
:.-------l-·---"-·---··--··---·T'----·--r-".---- "';"-- --~--'--1



BROADWAY,II IL NOTE: WATERSHED CONTAINS
:=:::===~'~'=============~' COMMERCIAL, INDUSTRIAL,AND RESIDENTIAL AREAS.

WATERSHED ARE~ = 2.3 sq. mi.

R-70 ,.' ARROYO CHICO
/,.,_.,'------- "'-"-"

F-70 3~.
u

22nd STREET

E. 36TH STREET

HATER RESOURCES RESEARCH CENTER
RAILROAD WASH EXPERIMENTAL WATERSHED

"UNIVERSITY OF'ARIZONA
1982

EXPLANATION
MAIN WATERSHED BOUNDARY
RECORDING RAIN GAGE
NON-RECORDING RAIN GAGE
FLUME

--'
.

o
:::
-'co

zo
:z:
c::
UJ
:::
-'
<t:

SCALE.-
o 1/2

MILES FIGURE 4.. Railroad Wash Experimental Watershe<



WATER RESOURCES RESEARCH CENTER
RAILROAD WASH EXPERIMENTAL WATERSHED

"UNIVERSITY OF"ARIZONA
1982

.
o
:>
....J
a::l

z
o
z
a::
LLJ
:>
....J
c::x:

~.

NOTE: WATERSHED
COMMERCIAL,
AND RESIDENTIh,

HATERSHED AREA = 2.3 sq. I.

22nd STREET

____ ARROYO CH ICO
' .. --- " ----- ..

~ ~ ..
u

BROADWAY,

R-70

~"" / '" -'" .c:>

F-70

II

E. 36TH STREET

EXPLANATION
MAIN WATERSHED BOUNDARY
RECORDING RAIN GAGE
NON-RECORDING RAIN GAGE
FLUME

SCALE

o 1/2
MILES FIGURE 4.. Railroad Wash Experimental Watersh~

l:;l:;



W,.;,.__l.;taz:;;::;;::_"~~~·~·:-:'·:~ ;~~."~"""'::>',_'~-':-;:'r;~ ..">'('\ .. ··-'1i.';.-;·~·){I'-.-;"r .,· .. "c......,..·_...:~.,.-S·.~ ~'!.:.,......~"""''''''.~~... -... ~-:-,,:-y..~:...;..,.<~ .... -,.,•.-.••.' .. .., .......,.·~~_'r ""T.""¥'~'''''~''''''<''''~''''''''''''-''''_''~'''''~-~':'t,,,,,-~,,,--~~_,,,,,,,,,~,,,",,,,,,,...,.,.,,~ .......-............_ . --~ -'."_ ~~.•.

CJct- ~ /{q".

. / t?p~ I"P dJ· ·



;;u;:;;;uz,* ,,4\4. QC c WQ_. Ws:N .....AtN.... 3( 4 •. ,il.hGJ#



I
j

.~ - _.

~- ~--,

12.1
~
~37:

,

~
- ..... _..• -- •. 1--- •.

\'\ '

-4. ~ 1_..
i

T'--I

I
I

i
_i__~--_~_-l..._J. ._ .. ..i
I' ,

1
l-- --+

, !
---·-r--l----~~

, I
-! !

____.._..--L...;.__ ...__ ........

i

I
---+---+--...--

! !
"r" -t I

i ! i !
I • ~----

! i 1 i I

.ilr .: 1 iii, i
~~---I-"""--+.J---+--t--.;.--+--,,---+--+-_~_-+--~i__r_._. ·'__J..· _

, I' I I ! I I . I' ,'"I· ,!-1-- F-- i (00 I

--.-t-.L---J--. -~----
! i ! j--t -1 l

_l-l.--+-~ ~ _
1 1 ! : i

~-·--i--- ! I

~

jl_-i
j ~ ! : :

----;--i--t--+oP-
i ! -f L

I I!

I ! t-t--t-
.-. -t---+-, ~

-1--1-J--.1
: I i
t i goo
! i I : ;

--,---.-+-- .-.---~---

I ! :

.t;.

-,



.. ---.. 't-.---l..----~ -., ; .

-_..... --+---_ ..~ -.
, I '

I
!

j
I ,

--t--+--_.

,
i.__ ....;--_. --i'
I ,
i I

, I.. ---,--'1--.;---'1
I I
I

i--------- ~.--,
i
i

: 1 ;
-_ ..j,.._---.-----,;.., ,

I
i' 1 I

._-_... --:--,

,,
'--:- --~--+-i---~-~--r--; __~.L-,:

j i
t . - ;

I
1~

!~-;.---- +---.--f----..

i " :
i ~-r------~

f--+! - I II:

, I I I ! i i

-Tl-~--'---~I-;-Ir

: -! LJ , '
Iii ! ' " -1

1
,- !'" .',

--'-~ I :iii! --T--T-;--~'---~r--'--

·1 I t-- j .. j
I :1- -i

i '
;---.-;.--1..-----+--..;--1- ~ ._L.L_;._, _-I

I
i

.-1----,
, I

-ra-'r';---,-1 '.
-~~:: ,j ---;-~-
--.1-,[.1 I

! I Ii,
! i: I

i I ir-roo;
--I ('1' 11 1

! I rtr--,
--,~_+- --t - f---, - - j ,Ii ; 1 j :
-l__i__l__~__.__L__L_. __ ;__

1 I I I 1 ~
I ; I \ ' . I_·-t -1--l --r I t
II ' i ' !

~__rttl--l---~
I I ' ,
, I ! I-i--ii-y--

2 j l
: ,-~--+--
1 I I '

---r-r---t--t-
, I I I
I I !-+-~

~i_ L--I- .
II I i,' -I

-.:-~--;-L-

I ! i'-ril---j---
I f I !

.-....--0.---

j iii
-i-t--: I

~e-+---+--[ ir- j
--;--;-T-/~O ,-
_J_l--__L,c!

i I : I
I ' I ''/I : I 'i-'

~--t-+l
I : I '
i I +----,:8
i ' I 1-;1 ..+-1
I Ii!----l--+--+--,;7.,...·
I I I I

- i' I j
-L_Ll--,'b-

1 ! i !
'I-it:

1 ! I 'r-,-----r------t-,.7-
I
, I ' ,

- r-"-'-~ - l !
I I ' i
i 1 j ~4--- --~-

---I ; I .
, I ! '~

-r--~--i--,,;,-
-+--1-1- i

i I :~:L
----1- -i---j-- r

! I I U--
iiI

=1'['r1 - r t--~1:"-T""i--:::-~-T-:-';"'--+I}i-~--T"";'----~"":'_----:':"''''':'_-~_':'''__1.....l_~--_'''':_~

-LL-;- --, __ ;.. __~
I : : : ; ~'. -- -.--- ,.-
!



/I:.t'~.
!

1-

-i--'-"
I i
! I

'I !
. j i

..;-. ..

I_

I

I •
...... -'--+--~-i' ------r-

"'j

!



i i :----r----:-i"-
i I :-----·1 - ---f - °T
j I I

!
"-i
i

--I
!

I-,
i

t
i

i IJ. __ I

I
I
i
t

·_····-......---.....··--~·1t . ;
I

-1-
I

i
T
!

I
I

,
I •
I I
~.-_.~1 1 -_
I I 1



- !

l ~J
, " !_..~_. ;-,~_~ ....l



10

9

8-

7

e 6

5

4

3

// ~cr 87
- -- -- - - -

--

2 -+t+-t-+-H+t-H+1H-H-H-+++++++-I+H~W-++-~'::+
- -- - - -I- 1-1--1-1

o
;;;
L()
N

9

'r
I

!
1-:~:-'"-'~/:;'I_:-J~'~$.;;:...=:2-'ir.::z..;-"--~•...L·l-J,...LJ-L.L.I....LL.L+-JJ....LJ.-LLL.LJ-LL1-LLL.LI-LLl.LUl.J_~.L.l.·t -~·..I-t"""+-'-J-.J..4...L.I-l..+-J-LJ....J

~ernil.r)a'Hithrnic :3 ~cle~ v 10 fo

/()



-e
.. _- -'. --_._. _... ----. ._-_. - .. _,_..- - -. .

------:-------' u_dF!t};d -;:?ec~ds-//I:/-h~4: .!bY' _ 7Nt!'$t:';? · t#'/~J""jvrx
l ! ,

••• _ ._..J. __._ •• •• _.----J_. .

R~;'(;-f-f :. ~p-tA ~_h I:LZ - i1cj~S-;-~qp::- IZ a

-Rrt:~~~/o~. - :t, / ~rs ~_.: ... -: _.

T.4rl

-' _.
d ; .- -

INPttr .R~.si//f.s_1.
,

(J )
.-.- ,---

(2 ) ('1 ) Co+ )
.

'(5")
-- --ttl -- - ..

(7) '(8) "(9) (/pJ til)
-

(I~)
,-

(13)
..._-. , _.

(/4-)
-AI'~n.. Elf, .. Rt:1;/J- Compo 11m.:. - qp' .Jp r;: ,I( s/Rr.L ensTL ,. .- _...

~
, , , .--Co,

ofl-fl/ilt t-._..- ---_. ::r""17I . : .:r~r: Art'q' '- _.. --- .. . __.. - -_.- '- .- -.. _. -.-.. - -- - .. --- - Commt!'/1
.--. AY't'-t. _. .- •._--_. - -

,f;,
_._._.. . - f7/~ ,- - .._- . ."

4eY~s 0/1
,

h1//t, tlJ 11', 1/,,- /»; /I1/,/r I1/1. - ,
" " .. - -- .--

: .- " ._- -- --_... .. -- .. -- .-.-
31.8./. 4, t. .I, +:() 15:__ D:- " , .. .-- .~a ~, 7£ :1" -37- 3.J)7 --, IS': I· ,-3~ .¢/ ,,- .. -- --

- ~ .- .. ... , - --- -- .- .- . ... .. "-
_.. .. .. l _. ....- - -- ; ;

I, 3, tJ II I)
~().o -!,7r :2,.76 jJ 6 ,17. ;33 ¢ .2- ~.$~krt'tt"'¢

.... -- .. - .. , ; .. ... .- ¢J 3 s~,Pt-deJ,;.~t-
:, - -- .. ._ .. -- - .. . .-- ._.--- -,_. -- --.--- - - .- ._-,- -- .. --_.~

I : ,,'-.- -- - ... ..-- --, . . _. .. - .'_... -- _. _._-- --- - .- " . .. - .---- - - -.----- ..
_.- .--. - -- _.- - ._- - .. ._. _..- - -- -'--'-'--' .- . ----_.. -._--.-- - ---- ._._.- ---- -- -- --_._._.- - .- .._. --' • , -

:
- .. ..-.- .- -- -, ..._. -- .- .. - '- .--

.. .._" : -- -- -- - - -- -_ . .-. ,,--
:

.. : .. .. .- ---- " .
..

1-----.:.......".- - .. - .--- .._----- - -- --._---_._- ._-_ .. --
-- ._- ... .. -- -..

_.__.._- -- .- .. .._-._.._-- --- -- -- ---_.- -- ----_._--- - ._.._.,-_.-. . _4' __ ' __ ... ----- •.. --.--~ ---- ..~-- .. ..

.. ~~.--- .. ... - ... .. - - .__ . -- .. .- ..~. .._-- -- - . ... '~.- --, : ,
i,.- - .. ... -,,- ,--- .- .._.- .. .- .. -- -- .. _... _.. -_._.- -- _..~-.-- .. -_._ .

~,-- --_... ... ~~ .. ~._. --- '- : .. -'.- ---- ..- .. ------ -.. - -_.. -
i

.- ---. -~. -'- ---_ ... _._- --. ... _. -- .- .... -- .- -- -_ . ._.. ... .- ._,-,._.- ._- ---_.- --- -', - -_.- ---. _..._-..- -- ----_ .. __ .- ...- -"-- - ... . _.- - :--;

--

.--.. .. .•.. ._-~--- -"- ._._--_._- .- -_.__.. _.. - . .._-- - -_._-. - ._- - ._---.- _._ .. --_ .. _-- -- .. - . .. ~-... -_..'- ...- -_. -.- ._- -- - ._--
l

.•. -- ... - -- .. - .-
, ,-- _. "._- _.._---... ..- .- ---_. --- -- -----. ~._. -- ._ . .."._ .. .. .- - --_ .._- - --- -- '- .. .. _..-- -._- ..------- ---_...._,_ .._.. ---_...__ . ---- - ._ ...-

-~.._---- -- --"_.- ._ .._.__.._.... - _._- ....-..
-.---~

- -- - --- -- .. ._-

_.... --- .- - - -- -- ... - ..- .. .. _. - -- ._-_._-- - .. -.

- . -- - _. -- -- -. .. --

-- - - ~.



,

u~::--.~--=---=~===~:~-:~ __Flt7~d --J?e~od~-hI;/-';;;~4 "_ s-: ~ZVc,o~-';/j&;'j:';Y;-W;k~eY 77fr:;2..!

-si,;;n'/ E~;~-t--: -__ ,------ L-/;-oi~iL-' 8;~ ~:---.-. ~: -_~ --~~~~~_:---~ ----- - -- ..

'- '-f "- -- .... '-,3r 'I.'~~~;~~~:--:/.?p-:=---i;i: -'c- r.~-_'.-j.-' -i-A;~: ,l?r ~~/'.$RWI'1tJt"'_ : -~,:J-tA--? m ... J1~ ~ ,,'-f. - - -j-~.... r

.J<rt:e~~/o" = _'...;.A_,8=-._ /;"05 ~ -- ....-:-_-_ .-.~:_- __ :__ ..:---__._:_- .-: : .----~- .-~:~

~-----_---:"'_-------r -- -.. ----

!.. !.

i

11'.'

-- Ci')--

_Eff., .__Rq//l Ct7l71p.
... ~,"p,. __ .r#~

A-i""t'4.

4eY"~s 0/, ... 1/1. 11'11/1,

--- (I)"

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

7'?f:,~;~,,,b// ~s~,
_W_q~ 'pC!:'h~ n"r
uft,1oo,-r cJ/'~'- ~
w...,tt"'~d':,

¢!/

Jp~

-¢3

$07

.... __.." I·· -----.-- -- . . . __ .. ._. __.

-- r ... - _. "-" - -

I I

1£

IIII

'--'

i
."- .-_ ..

!

- .- .- .,-. -- -- -~- ."- - -- +--.-- .......-- -'.__.----.- - •• - - -- --. - -

, - .

.--. --- ---- ---- -- ---.--....--- .---.-----. -------.- .----~-~ l I- . ._ ------. ._ ...__ .

~--.. -- ....

I-----.... ' -_....- __. .__ • _._ .0'

j ! !

... ~.. -- -. - .._-_ ....._- .._- - +----.- '--_. -.-_.. _.. - "-T" __ 0-- --.~ .• -~



·......._-_.- .. _ -.~-- ..-- L-. .~.-.-;.--.--~---.-L-.-- . 1 .~-~.-+--_. --.-------. ,_.~. L._ .. ~-..-.-.-. ..---,-..-..._.- .-- ..... e
.••. . .-_:. ----- '.-.- -- .•-- ._--'-"':,: -" .... ---J..---.~. ---·-'1__.. _...L_....__.__. .- - ... :-.--..-.-~-.-._.--:..,. -. :- ;.; .- -- - -- - -- .. - - - - ._----~~_._-----_ ....,._-_.. --.-- .,----------'---".._---_....- ...- .... ;.

.. ,
:

I
., ,
: -- --·~·-·-i---

I
---1--'-

~--t- -----~---

"'+--r-----
I ,

·-t---

--j--"'---",

-_f--- _

._ .._ _ .1.__
, !:

_._----~- ---~---

I
--- ...- --...:-~~-~

.. t

I_ __.I_

i

j ;

~ti3J-:'-'i'-l/-i-) --

.._-----,

____L,
. I

. __.L

i if:,.._--+- -"' .. J.. .

Iii
-----~i~-·T--_:---·-

------1------- ..-------'--.--

I

!
-----+ --

I

_______i _ ,
----I-I--~--

i I
: I

---.--. .---t-.- --.-----.

1--_._--- i I I I
----- f---:--._- ----'- -~---1--------

: J I ,----,- ~+-...- -'--r- 1---;----,,
_._._-_._._---_.



,
._-- t -._- .,

...... -, ... -_.-.-; .-- ._ .. -.- ··-·-·----·-i·---·-·.. - -- -.--..------....- ...- ..--..-

. yes

. ---. ..+ _...- --j- -----. - .- •.

,
~._---.-,---,_. __.,. ----------,---- ',_.,_.,

,
.- -_.---_.-. -.._-



o

AHEA - SO MI
4. 4'3
0.47

n:a:

SUB-W~TE~SHED

w- 2 (EXCL. W-3)
W-3

IWTE: SUB-WATI:RSHEDS W-2 R W-3
LIE OUTSIDE CITY OF TUCSON
IN UNDEVELOPED RURAL AREA

==~Il_

I

o=______ l1!.u~L .

SCALE

l I 2
] -,

====G=OI.F L!f~KS. RO~D

~
rJ\ I\l K - I

FLUME : . (KINNESON i..AKEl
F-IAfj' ( I.

,...... I '.
~R-2, \ i \ '_ + R-3 "r R-36

.: . '\" ...\\,
~. ._;L~~;o~,,4~~t~!~J~~-'4SJ=

.1R 4'-- R"T" r. I .\~ 6 \Ifi'Vli\/,;rOIl ROo I T. 15 S.
A l - ", -0 \ ./ -c

_~'~~ ~~T~- .__~~'~~~~~"-, W-IS ~
w; ~.?J -, \ , -,
...J ' \ \ • '.' ~I + 5 '.', .

~\~R-9 R-~ 1~R'?30\ + \ '-- ... 'PR·,Jl_ 1~~-38
\~ '-';'. ~. \ l R-IO \\ <. \1.')
~ ~"~ > -, I.', '. ~

~
• l:J \ \--. <, 11'".;1

4" ',. oJ" ". \ \" _ -, :x:
o",,1,~~.:2 - "\" f~-13t I ". - '" <,..... ;~ I'bX'.;l .... +'., \ «. ~ ·-, ,.1:- .... 15 .:. ~ ..31

"V~6~~~:t. -,'.~, \. R,I4 -, li~- l
~ "\ \,_.... \.11 -< Vl..:.l1_

-t.~;~~ / '\ 11'1' I
<. -?~;(~~\\ '1 \~>.:. \ I' -;- R-19

------_____ 0'16"~R-!f. 1,<-18\" .
--- - '~~iT'\~lKKZ~~,

I
---.-----. -~:~ n-2'/ '.+ R-21 . R-2?-

WATER RES0URCES RESEAr,CH CENTER ~·d'\. _l-) "
ArTER9URY EXPE~~llJiI::!'!TI\L \'!ATEr~SHED f\'. ~~ 0 II

UNIVERSITY OF /i.RIZONA . 11-3~jl\ .

1971 R )-(, : <,

EXPLANATION _2~'~ "" ~.'\'1 \>.. R'-24--
MA!N WATERSHED BOUNDARY ----- II '\. -. <,
SU8-W/,TERSHED 80UNDIIIW :-::,-_-,.... ." Q)'-:;" T/\Nl<

I ",11-3.1 ".:,
RECORD!NG RAIN GAGE (;) r. 15 s. \t~ ~-~6 '. .t.~ __._.__
NUN- RECORDING RAIN GAGE -I- T 16 S '~. " \. . \ . fl.::' i' ..2'f
FLUrvi E 'iJ '. \ ~,,\-~"_:.:_j-

\.'-Q-2C \ I~f-- 32 \

<«, -, \ s:.
. ~....':..:--..,

R_29·i<,~

-{"'-....,..

e.



·e

T. 14 S.
T. 15 S.

SCALE

October 1975

EXPLANATION

URBANIZED PORTION

CITY OF TUCSON
UNIVERSITY OF ARIZONA

RECORDING RAIN GAGE 0
NON-RECORDING RAIN GAGE +
WATER STAGE RECORDER· \l

. DRAINAGE CHANNEL _ ...-
URBANIZED PORTION c::::::J

WATER 1::;:,:.:;:.::1

WATER RESOURCES RESEARCH
CENTER

~ ATTERBURY EXPERIMENTAL WATERSHED

IN

---1...- --4:....'--- __

I R-6 \
I \

/ \

.' .-..-/

(

'", S 1/4 -COR.
WEIR IB ... R.15 E.

I
I
I

I .

\
)

(

\
-, + .

~~R-5W-, - w

"'" >'-. wI. ...J

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

CD
..J
o
11:



T. 14 S.
T. 15S.

SCALE

October 1975

EXPLANATION

RECORDING RAIN GAGE ~

NON-RECORDING RAIN GAGE +
WATER STAGE RECORDER .\7

DRAINAGE CHANNEL _ ... /"
URBANIZED PORTION r:::::::::J

WATER E:;:.:.:;::::J

WATER RESOURCES RESEARCH
CENTER

tATTERBURY EXPERIMENTAL WATERSHED

URBANIZED PORTION
N

CITY OF TUCSqN
UNIVERSITY OF ARIZONA

-L -4,' _

I R-6 \, \
/ \

"'--.j

(

'"" S 1/4 -COR.
WEIR IB ... R.15 E.

~-+-' ---
". R- 5 tj "
'" >: I". ~ I I

m
-J
o
lC

-~---_.~---~-._--_.- ---.-._.._-_.._-----



o

AIlEA - SO MI
4. 43
0.47

tWTE: SUB-WATERSHEDS W-2 R '.'1-3
LIE OUTSIDE CITY OF TUCSON
IN UNDEVELOPED RURAL AREA

n:o::

SUB- WATERSHED--_.._---
W- 2 (EXCL. W-3)
W-3

o
_______l!!.!U~L .

SCALE

l I 2
) ..,

GOlf LI /ilKS ROllO
==::::::..:

e.



UNIVERSITY OF ARIZONA
1975

NOTE: SUB.WATERSHED
W-IBX, W-2, AND W-3 LIE
OUTSIDE CITY OF TUCSON
IN UNDEVELOPED RURAL
AREA.

S~

I

.15 I-R-31

z ww.
0 IrllO
I- R-38
I + a:: a::
Cl

RD

<6>

+
\J

~ FLE;~-=-S_Q....ML

4.97

2.24
590
4.60
SL.iL
18./8

---, "l
'-- ...... _/

SUB WATERSHED

W·I A

W-rB
w·, ax
w- 2
W·3

TOTAL WATERSHED AREA

EX?I ANATION

MAIN WATER SHED BOUNDARY

SUB-WATERSHED BOUNDARY

RECORDING RAIN GAGE

NON- RECORDING RAIN GAGE

FLUME OR WEIR

WATER RESOURCES
CENTER

ATTERBURY EXPERIMF.NTAL WATERSHED

(

2



R-22

NOTE: SUB.WATERSHED
W-IBX, W-2, AND \'I-S LIE
OUTSIDE CITY OF TUCSON
IN UNDEVELOPED RURAL
AREA.

SCALE
I

T 15 S.

p.

R-37
T.14 S.

z ww.
0 1l1<.O
I- R-:38
r + cia:
C>

RD

o
., a::

~ JLE;~-=-S_Q....M.L

4.97
2.24
5.90
4.60
~

18.IB

(1)

+
\l

- --.,. "l
'- ....... _/

SJ,JB WATERSHED

W.I A

W-IB
W.( ex
w- 2
w- :3

TOTAL WATERSHED AREA

UNIVERSITY OF ARIZONA
1975

EXPLANATION

MAIN WATERSHED BOUNDARY

SUB-WATERSHED BOUNDARY

RECORDING RAIN GAGE

NON- RECORDING RAIN GAGE

FLUME OR WEIR

WATER RESOURCES
CENTER

ATTERBURY EXPERIMENTAL WATERSHED

{



/'> ISP<J I

Gt-,f ! '"7' i

··:·.··..~~j_~pr~~~:·:··~·~··:;· .. :.-_~:._·~··_·- ..L ,Mw/l/81J.

.'



/

, __. I - _; _!



1 ..l --- ! -
i
t

i
.; I .





'fO -I

10 ~

____ ._. .-.::t:.b. _C'c~ _ 87 _

/' / I
/ I

\j



r-tr- ""v/J1,j

4Af"r"Il~

'D:'v('/(7,p""£
,Lnn"t

\l
~
~

.' ~._~~_. _"_'__ "__ '~'__ '_' .P-:~. ~cz? . B 7 ~_~ ...

I' ~

i ~
~"~ ~

% ~
/;'~...rv/pv.s

1-y'" .!7?ov"/;Y
cu't"~ge

3

£"rf".;"I5~

4~
(a~"..,...5)

/0 "

71J /3 ,/ IF II

7/

8 --

:2.3 /

/7 13

/8

>8

8,4- /,5"

1()·1 /,,
13,0 ~,'3

1~,8 :1,3

/().,b J.,I,

1,,4- ~,5"'

/3,7 ~,8

1./--,' ,3,0

t
'"~
~ ~
~. ~

,

1",,-
,~ ~
'~

.~

~1
~~

71)..

t

73

6/

3/

41

8~

8/

81

97

4s.st~,~L

~If, /~,e1. dl"l"~

8?

38

9/

78

1/8

~6 /

87

88 ./

13/

137

77

71'

~()



...

-- :,--1- ..
-- =-1---:. 

f--r-'

=1="-

c:-- 1- --.

1- f-f-

--I

,- 1---
__ o.

I, . f---
--- -- -1--

H-t._-I-t-_t-t-'f---I=-'==~=

- -. - - - f-- --- - f--- '-
f---

---.- - - ~ --~ -. ,

._ _ . I1II 'I I i I iill ,I i II
- --'I,'III!'I' I iii! ii,Ii, I' ":II,!

~- -. ":'~llll '11 jill i I I
,- ,,- --.' II! Ii II' ill! I ~-J-t-!-t-t.+-j+t-m+++-J::.l::J::+:::R~=I=1=-=~

-- . - ::"- .: I' , ,I :Iii I

11'111'11 ii ill' I
- -----.:- 1111 Ii 1111- lilll!!

,. -- '-- -- .. :.:.- 1'1 I' Ii',' I Ii 'I i 11 1I-- ==:: = :=-~ :='., ri I I i I

1- ~==.: ..~ Iii! 1,11111 il iii! Illi jlli III
"'.', ~ --:::r~L'-= I'll rllill Id :lil!1 ! iil1 !I j I

. ""; ~ ~'=. iii :1111111 Iii I III I Iii

- .-I

I
Ittttttttttmtttttt '

. _.- -

-- -' ~ - -,~ _.
---f-

I): ..
i :1

- f-- -- ----- -,-
.rr. :::-- t- --.'-='-~--

I. ~. c.: L, _

i jll,
I I

11
1
j

h-- . - . =- -

IU -

1

\1,i: - t-.r 1: Ii . -- - - - -- --f- -

Iii 1-- -. ~ ~ ._I~,~-ee

!!I . -- --~ __ '-= =:~i= ---

I
I

N

,I l'lli - '--------~, .! "I· - -' - -.=- -- = -
.l 1 - --I---

I Ii "-=:= 1=
.' -I
f 1
I "

I
I..,

I UJ:I--
I lj"\' ,._====:.::1=

! J,: --- - ==t='--

I~j. : _- .: '=f=-::-- -,f."'- I r .,
I'll L, - - - ---+-f--- --

l-l-t ! !IH+ t, 'I','j tt: -.i= f=f:-:
, it t= f--.

I
I

o,t

I
I

10

-Lr ' t

II

I,!· I Iit(;I j !
I II !

; It: I
!~cJrJ U)...

"'" --- i I
1-' ,

~'" - I
._'- !

j ;I" ,'I i I! I Ii 'I" iI'lii illl iI
I· il1111 11I( r iii! Iltl 111 1 II

- - .r.; -VI. 1111!llllIll II[! 111111 II

..
I
I

N

'1/11 1
: iii! ill I '1 'II iii: ill I

','- I 'II: I'I! I' t' III Ill' '( II- /~ --->~- : iii!! I I d,' illlj I

-- -I'::. . :':1"'-1-1--- il'li !III i 111 "I ,,11' 1111 '111 I I
- '1:/·.--:.'=lli!illl!L if rill' 11

.r.r. l --
---lIT

----. > - •.::=- 1IIIIi iii I ! f !illlJ Iii'll
-- - --. I I"!!, ,I 'i,'!, j [ t

-, -t': .. ··1:r l :1', 1! ·'I··~ IH! [II! IlL! lUI ,,'11,1! Ii I ill !. Ij+i" !il!!!!!llill II· ,i,llI! III

v~ - -.':~-::-: I : il!1 1111WI illl II jill! 1
,- ,- 'Ill illll III ill: 11'li' I' I: --- I ,:! II': illl I I! I

- ,- -- .-~.1-1=_ II'jliilll 111 1 11111111
" '-!- 1111111 I' I,' 'ill lip I i

- '~,:I' :!1'llllld! :IJii!iJ I (

-- -- -- .- -,-:J=- - -= =j':' .=- .- i'lii ,,'III I j' !I,!l il; 11!I, I
.," ,. I I I I I ,I" III!

.- ~ I I1I1 !!Ill' I 'Ii! i!Ji I I II
.: -I::'.: i Ill!II'11 Iii!! j'il !II' II-I· ',!i, I,d, I I ti i '

.: -- --.-:= - III !11111! -t 1111/1111 I! 1
l_ - ~ __ - ~'~JI~I::l~L ill ill, II ilil lil1 I

l:ti::Hiii::"n'] I..-"'Y \l:.If:=t::= ill! Hll 1111 ,Ij'jllp! ill: i,Il11111, I\rl'l-=',-l= '" "I 'il Ii! III. 'II. 'H, ,I
-=!\ .... ,1:1,1"- iit! i lt

1i 11111jll"~ :jll 1I'llllj111 111I,/r-l·, '-- II:, tiL f 1 !I ,li,1 I t IIH II

I
I
I
I..,

1j
t ,

I
I

I
o,t

I
I

I
10

111 ,II ftill i I~

1111111111 ii,
U If II

tImIHU 1111 till 11 111111
t

j WI HH ill iIi W! till I
Inl rrn Hh H· ij 'J I 11 HI

i' 111 P1111/1ill') +fH+I+I-t+J:.I-I+1mt:.:t=t=1~t=t4=+=f=t::.:.+=4:.:-4ll+H~+++H-+tW~~+m+lt+l++++++H+.J.~.f.+:.I::~~'::+::~

; ! IJ11 1t l 1111',: Jl!!i!l!lI!lII!t1
, I t tt-t tt + [! ,I f ,."

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



4_ ---- ... -

/tJ

-- -1-· ..
--- ~-- -+ -- -

,

~7 ocf 67
/~ od- 97

I

'.. 1- .~ ~.~. -. ;



I
·_------4·----.- '.

.l.~
i

····~-=r··
I

-'1---_.'.

;...---_.__....---...- -_.

._--,.--- ----j .

.................. ....._- .......

., _ ~ ._.•.

,
- ---------._-.-.

~... -- ~------- .- _..._--.

~_......: .._.......

I
' '. I' ;- ... ~I'-" . 1 '--"1"'-'"T'~;

~__~_.__. I I -' I

':''·-IT-'".; ~-JI.'==T,~"i -----~=,;,·=~~=l,'; ==-=~,!""~.. ----r "--'-'i---'!-~_
, I '-'-'1'- --"r -'-'---1'-' -'

. I I'... -··----..r:....
_..~ f .-~=~~~~.

·~

....~., + ~.
___ __ •..__J~

.;. --., ~.

........ ~..

........ ~

--.l

/0

30

'1/0

-po

···ff)

'J4-'

.IiI



-_.~- ---, .--;~.,--,-~ -

/~ t7e¢~.,~7
. I"

!

,
-.~_-.-..--

i
I
L

!
I
i---.----- - --,----'---

- -;---r-~\ -_._~--

l-~ -~----; -~,

-,

----~_--T-~-~ ._----~;~--.-

------.....--- ...., ,

l l J__l-_.:. __
I

-_i ,-
i

,
I



,
'°"0 --'-'," ", '''','' ro '"'_~_'_''''_'''

,
!

300

I
I \
I \
I

~

,

I ~~H]O i
~ '1i
).~

f
;

I
~

;
i

~;

j

'\

100 ! .~
I
I

~
I
I
i

I ,~

;'1

I '~

:1'-
~
\I

~
~ ~ ~ <::l ~ ~ ~ ~<:;)

~ ~

~ ~
<::l ~ ~"- ~ -- '"

, l),- ..... .... ..... ....



. //()O 0 !
!

I~ .es:
I

30 ,10 ;
!

+~, ,a3!
I

'/~OO: ,~!

/5"" i
'~i

3tJ ,VO j
I

"'"~ ; /,~
;

'/300 i ;':;.8 i
! !

I
I

15' /, -1-.2. i
I

30 I
I

~5"".
i
I,
I

/Hoi !

15"' :

30 ,

4-s-
1/57>0

I~

30

~5"':

. /~()O

IS- ;

3{)

~5' :

; 171?P :

1;-

31J

Hi
/9&,0,

a
,1/5"':

,05"';
I

i

, 0 71

Oi
I
I,m!

.3sJ-
I

-0,3 !
I

,O~I
i
!
i

i

q
i

f"
::J.j'"

17t?
i

»ez:
I

3fJ5-

~8~
i

J/:ji
I

~a$""
I

:J.~t?
!

:J.6~

~~.r

~:rO

M-t)

ft-~

Mt1
17r
/fO

I~r

110
,

9F
as

i
7()

I

6Q
F()

4-{'
4-q

i



i
I

,z7 :t7c~ fJ 7

a
I

~:J-r
171)

j

»e«
I

3f,l~

:J.e}-
i.J/f

»es:
!

.::6()
I

.:J.6S-

.:J~r

~:rO

~

jJ.~O

POt)
]

17r

In?
i

l:tr
i

//0

95!
ar

I

7":
60,

s-a
4-i("'

i

4-~

,05"1

,06""!

,~3i
I

.I07j

O!
!.ro;

.3ST

.03 1

I
,o~l

I

i
I
i

i
I

3() 110 j

-I-~:
I.33:
I

! I~O()i ,.u;!
/« i I

.~i
!

50 I l/() !
I I

~5"; I,~
I

I,JOO t.?-81
I; I, ~.2.1

,So I i
I

~5""i
i
I

/HO: I
l !

IS"' : !
i

30 i i
i
I

.f-s- i
I
I

157>0 I
I

16""

30,

-I-~

:/h)o :

IS- :

30

+5"' I

; /7t?P :

I,

3tJ

Hi

;/~t)O'

:7/1«. !~r#.I;': A/'1t;;J

: II()O I 0 i 0
I

10~:
i



.~. '~-' _..'" ~-1' _.... ...--.........._-.~. ·...--·-..--.....1...----
I

~.r-,:7-b >~-",-r 76. _. ..."."j' .... "' .....

I
I. -~._. -'" ....._--_.~--_ ..- .. - """-'.'---

I
.....,.._....__.-: -. .,.._... ._..l__. ._..~_.~__.. ._. ."'"

+-----~-.-. __....~._.-

JOO '---t---~-~~~-~.-

JOO

'}Co



i j
,.-;fT3 .:27 o.ct 87 j. f-· -_._"-.I

""~-;J-6 S"'p,c:' ,4 7~
1

-r;me ::& r4'/n L1 11?/~

II-IS- O 0
1630 ,~7 ,1>-7

-1--5'"

1
0

17170 0
Ir 0
3~ 0
./-S- C? . .r7 ()

/800 3.r /.oa , "'3
IF .,2·7S- 1,30 ,30
30 3-1-1) 1,3,r .t7?
~~ 3"r 1,,77 ,f} :L

1?t:JO :;.70 I,-I-r ,f) 8
IF !J-5'r J, 0
;0 :Ls-.r I, 1-5' 0
;'-F ~r.r 1,f".3- ,/~

~-()()O ~..r I,to ,~r

Ir :t-6t) /.s«: d)$""
3() ;.~.r I,t 7 .IJ~

.u- :L72 1,~8 4,)/

,:J-IPO »s tJ I,btj' .or
I~- ~7";- /,70 ~tJIe· 317 ~~O

~ .fJ..4-r-
~P-() CJ p,-/--,r

IF .?-.t/-O
3Cl ::;. 3F
./--r ;.../,f'

:Z·3t'P ;.or
Ij- /p,r
,gtJ 160
-H""" I¢-O

?+t?P /~

Ir 1/1)
30 9r
1-5"" 8()

I~O 7()

13- ~CJ

g/) rr
-I-S' +.:r

:/J.t?Cl 4-0
13- 3$-
30 30
I-r ~F

300 ,.:J,.:J



APPENDIX 3 ~F

Flood recons t itutions and worksheets, Albuquerque.



,e

VolUMe label ( 11 characters, ENTER for none)?

VoluMe in drive A is ALBUQUERQUE
Directory of A: \

ANCA2 IS ./ 394 10-20-87 12:23p
ANCA2 05 ,/ 20463 10-20-87 12:25p
AVOOI 13/ 457 9-15-87 11: 17a
AVOOI 03' 21948 9-15-87 11: 19a
AVD02 12/ 436 9-15-87 1:31p
AV002 02 l 21901 9-15-87 1:32p
AAAI IS' 575 10-17-87 7:11a
AAAI OS, 26079 10-17-87 7: 13a
AAA2 12/ 421 10-17-87 8:22a
AAA2 02 I' 20002 10-17-87 8: 23a
ATR1 112 / 474 10-19-87 8:19a
ATR1 012 ; 22892 10-19-87 8:21a
ALAI 14 / 401 10-20-87 9:36a
ALA! 04 : 26147 10-20-87 9:38a
ALA2 12 " 371 10-20-87 9:53a
ALA2 02 I 23422 10-20-87 9:56a
ALA3 12 383 10-20-87 10:07a
ALA3 02 24590 10-20-87 10:09a
ACAI 14 387 10-20-87 11:01a
ACAI 04 21855 10-20-87 11:03a
ACA2 13 367 10-20-87 11 : 22a
ACA2 03' 22366 10-20-87 11:23a
ANCA1 14' 534 10-20-87 12:07p
ANCAI 04 :/ 26524 10-20-87 12:09p

24 File(s) 66560 bytes free

;4y ;.,._ :"9(
,,\.(. " ...............
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c>

VolUMe in drive B is ALB#2
Directory of B:\

AHA1
AHA1
AHA1
AHA1

102 1738 8-25-87
002 32375 8-25-87
104 1737 8-25-87
004 32447 8-25-87

4 File(s) 292864 bytes

5:47p
5:49p
6:38p
6:41p
free

"\:;<. ~y y, ••••~ "
,." "

"
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Albuguerque

~Hahn Arroyo J.J1l 14 Aug 80 2.43- 5.6 5-0 1,080. .54

U.i11a del Oso Drain VDtjJ 1 Jul 81 .74 4.6 0-25 24. .18
1 Aug 82 1.12 5.4 0-30 34. .38

~ Academy Acres Ora in A-II 12 Aug 82 .63 3.8 0-50 37. .25

~LaCueva Arroyo tr i butary 1..4 6 Sep 80 1.23 4.8 1-0 37. .26
8 Sep 80 .74 3.4 0-45 15. •11
7 Ju I 81 .99 5.4 0-40 18. .18

Cam i no Arroyo tr ibutary ~A 6 Sep 80 1.04 5.4 1-5 80. .39
7 Jul 81 .98 5.4 0-55 49. .26

lie/!
N. Camino Arroyo tributary 14 Aug 80 4.04 6.0 7-0 131- .43

7 Jul 81 .98 5.4 1-0 134. .48

~Taylor Ranch Drain rR 29 Ju I 83 .58 3.6 0-45 26. .13

14
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o

CONTOUR INTERVAL 10 FEET
DATUM IS SEA LEVEL

Base from U.S. Geolo9i~al Survey
Alameda, 1967 and Albuquerque East.
1974, 1:24.000

o
I
o

1 MILE
!

KILOMETER A G4
08329820

• G2

EXPLANATION

FLOOO-HYDROGRAPH STATION--Includes
streamflow gage (08329820) and
raingage (G4)

RAINGAGE AND NUMBER

/1'80

Figure 2.--0rainage basins for South Fork Hahn Arroyo (08329820), North Fork Hahn Arroyo

(08329830), and Hahn Arroyo (08329840).



T~ble 5.--St~tion d~.cription, d~ilV ~o~n di.ch~rgo v~luos, ~onthlv rainfall tot~ls, and solectod rainf.ll-
d 11 ch ~r go un i t -v « 1 ue d a to f or '.n~~~7N~~~T~;::~.!;",-~~,~,~~~~;~~~,::Jo.~l~~~.~~~'1979-83.

STATION OESCRIPTION

LOCATION.--Lot 35 dog 07 min 31 .oc, lono 106 dog 35 min 10 .oc, in SE114 NE114 .oc. 2, T.l0 N., R.3 E., Bornalillo
County, ~vdrologic Unit 13020203, noar con tor of concroto linod channol on oo,n.troam .1de of San ~ateo Blvd
bridge, 750 ft (22~ m) north of Co~.ncho Rd, ~nd 2,050 ft (625 m) south of Mont90~orv Blvd, in AlbuQuorouo.

ORAINAGE AREA.--4.35 '0 mi (11.3 '0 km).

C~lend~r vo~r 19&3: ~~.imum di.ch~rgo, 242 cu ft por .oc (6.85 cu m por .oc) Juno 25, gogo hoight, 1.61 ft

no flo. most of tho timo.

Calendar yo~r 1982: ~aximum di.charge, 892 cu ft per .oc (25.3 cu m por .ec) Aug. 1, g~go hoight, 2.37 ft

(0.722 m); no flow mo.t of tho time.

Calendar year 1981: ~ •• imum dischargo, 509 cu ft por .oc (14.4 cu m por .oc) Aug. 20, gogo hoight, 1.97 ft

(0.600 m); no flow mo.t of the time.

Colondar yoor 1080: ~a.imum discharge, 1,080 cu ft por .oc (30.6 cu m por .oc) Aug. 14, gage hoight, 2.54 ft

(0.774 m); no flow mo.t of tho timo.

~XTRE~ES.--~~ximum di.charoo during poriod Juno to Oocombor 1~7B, 819 cu f' por ,oc (23.2 cu m por .oc) Aug. 3,

gogo hoight, 2.30 ft (0.701 m); no flow mo.t of tho timo.

Calendar v
o o r

1979: ~~ximum disch~rgo, 642 cu ft por .oc (16.2 cu m per .oc) luo. 15, o~ge height, 2.12 ft

(0.646 m); no flow mo.t of the timo.

EXTRe~ES FOR PERIOD 0= ReCORO.--~aximum di.ch~rgo, 1,080 cu ft por sec (30.6 cu m por .oc) Aug. 14, 1980, oago

height 2.54 ft (0.774 m); no flow mo.t of tho timo.

STAGE-OISCHARG< RELATION.--Rating devolopod on ba.i. of .top-back.~tor ~nalv.i' of concroto lined .troam ch~nnel
~nd 3 dl!th~r9. m.~Su~.m.nts ~t low flow!.

RE~ARKS.--Rocord. foi-. Rocordino rain gaoo at .totion; UP to 4 othor rocording r~in gago. in dr~in.ge basin.
Oevelopmont within ba.ln 1. prodominantlv re.idontl~l with .omo commorci~l oro~" Mo.t 100 flo •• in channel aro

nui.onco flow. (not rainfall rolated).

GAGE.--Wator-.t~ge re:ordor and concrote 11nod channel. Altitude of gage i. 5,190 ft (1,581.91 m), from topogr~
phic orthophoto mo,.

PERIOO OF RECORO.--Ju,e 1978 to curront vo. r (no wintor rocords).

,.

_}_i~: ..
~~

~. t

i
J~.: ..~.-~'
;.

Photograph 6.--Hohn Arrovo (08329840). Diroction of vio. i. up.tro~m.
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58'1 0 90'Z 0 8£'Z 0 8£'£ 00'0 00'0 0001
58'1 0 90'Z 0 8£'Z 0 8£'£ 00'0 00'51 558
58' 1 0 90'Z 0 8£IZ 0 8£'£ 00'0 00'51 056
58'1 0 90'Z 0 8£'Z 0 8£'£ 00'0 00'Ll 5v8
58'1 0 90'Z 0 8£'Z 0 6£'£ 00'0 00'0Z 0v6
58' r 0 90'2 0 8£'Z 0 5£'£ 00'0 00'ZZ 5£6
58' r 0 90'Z 0 8£'Z 0 6£'£ 00 ";1 0/;1 ' 5Z 0£8 e58'1 0 90 1Z 0 8£'Z 10'0 6£'£ 00"0 00'8Z 5Z6
58'1 0 90"Z 0 LS'Z 0 5S'S 00'0 00'L£ 0Z5
58'1 0 90'Z 0 L£'Z 0 6£'£ 00'0 00"L£ 516
58' ! 0 90'2 0 LS'Z 0 5£'S 00'0 00"SV 015
58'1 10'0 90"Z 0 LS'Z 0 5£"S 00'0 00'St 506
t8'1 0 90'Z 0 LS'Z 0 5S'S 00'0 00"05 006
v8'! 0 90'2 0 LS"Z 0 5S"S 00"0 00'tS 558
v8' 1 0 90'Z 0 LS'Z 0 6S'S 00'0 00'85 058
v8'! 0 90'Z 10'0 LS'Z 0 6S'£ 10'0 00'99 5t8
t8"! 0 50'Z 0 L£'Z 0 8£1£ 00 10 00"0L 0t8
-s: ! 0 50'Z 10'0 L£'Z 10'0 8S"£ 00 1 g 00'8L 5£8
te"I 0 to"Z 10"0 9£"Z 10"0 8£"S 10'0 00'Z8 0£8
v8'l 0 S0'2 0 5£'Z 10'0 LS'£ 10'0 00"56 5Z8
v8' T 10'0 S0'2 10'0 VS'Z 10' 0· 9£'S 10'0 00'001 0Z8
£8'1 0 Z0"2 10"0 ££12 10'0 5£'£ 10'0 00'501 518
£8'1 10'0 10"Z 0 ZS'Z 10"0 VS'£ 10"0 00'5vI 018
28'1 10'0 10'Z 10'0 l£'Z 10'0 ££'£ 10'0 00'021 508
18" I 10"0 2 Z0"0 S"Z 10'0 Z£'£ 10'0 00' 5TT 008
8" 1 0 85'1 10'0 E2'Z 10'0 lS'£ Z0'0 00"501 55L
8" 1 10'0 L6" 1 20'0 8Z"Z Z@'0 6Z I £ 90'0 00'55 05L
6L'l 10'0 55'1 Z0'0 Q7'" 10'0 SZ'£ to'0 00'55 5tL
8L" 1 10"0 S5'1 Z0'0 C7'7 Z0'0 61" S Z0'0 00'05 0tL
LL"1 10'0 16" 1 10'0 C7'7 10"0 L1 'S to"0 00'05 SSL
9L" I 0 5" I 10'0 ZZ"Z Z0"0 SI" S Z0"0 00"001 0SL

e
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STATION DESCQIPTION

LOCATION.--L~t 35 dog 08 min 04 soc, long 100 dog 34 min 16 soc, in SEl/4 SEl/4 soc.36, T.ll N., R.3 E., gorn~lillo
County, Hydrologic Unit 13020203. on loft b~nk 60 ft 118 ml •• st of northwost cornor of p~rking lot for ~p~rt
monts ~t 4215 Louisi~n~ Blvd NE and 1,550 ft (472 m) northwost of intorsoctlon of Montgomory ~nd Louisian. Blv~,

in Albuquorquo.

DRAINAGE AREA.--0.052 SQ mi (0.135 SQ km).

PERIOD OF RECD~.--Ju,o 1976 to Docombor 1978, May 1979 to curront yo~r Ino wintor rocords).

GAGE.--Wator-,tago ro:ordor ~nd concroto control. Altitudo 5.302 ft 11,616.05 m). from topographic orthophoto map.

REMARKS.--Rocord' goo~. Rocordin~ rain g~go ~t ,totion. B~sin drains rosi~onti~l aro ••

STAGE-DISCHARGE RELATIDN.--Roting dovolopod bo,od on ooint of zoro flo., 17 di,chorgo moosur.monts bot.oon dis
charges 0.17 cu ft per 'Ie (0.005 cu m per sec) ~nd 4.5 cu ft per sec (0.13 cu m per s.c) ~nd slop.-~r'8
meAsurement at dls:harQ' of 30 cu ft per sec (0.85 cu ~ oer sec).

Calondlr YI~r 1977: Ma.imum disch~rgo, 8.1 cu ft por SIC (0.229 cu m por soc) S~pt. 4. gago hoight. 1.62 ft

10.494 m); no flow most of tho timo.

EXTREMES.--Ma.imu m dischorgo during poriod Juno to Docombor lY76, 17 cu ft por soc 10.481 cu m por soc) Aug. 12,

gogo hoight, 1.84 ft 10.561 m); no flow most of thl timo.

EXTREMES FOR PERIOD O' RECDRD.--M~.imum disch~rgo. 34 cu ft por soc 10.963 cu m por soc) Aug. 1, 1992, g~go hoight,
2.14 ft (0.652 m), fro~ r~tinQ curv. extended Abov. 5.0 cu ft per sec (0.14 cu m o.r sec) on b~SlS of slop.-~r'8
moosuromont at g~go hoight 2.06 ft (0.628 m); no flow most of tho timo.

C~londar yo or 1978: M~.imum dischargo, 30 cu ft por soc (0.850 cu m por SIC) Aug. 3, ga9 0 hoi9ht, 2.06 ft

(0.628 m); no flo. most of tho timo.

Callndar Ylar 1982: Mo.imum dischargl' 34 cu ft por SIC (0.963 cu m por SIC) Aug. 1. g~go hoight, 2.14 ft

(0.652 m); no flo. most of thl timo.

Calondor Ylar 1991: Ma.imum dischorgl' 24 cu ft por soc (0.680 cu m por soc) July 1, gogo hoight, 1.99 ft

(0.007 m); no flow most of tho timo.

Colondor Ylar 1980: M~.imum dischargo, 2e cu ft por SIC 10.793 cu m por soc) Aug. 14. g~g. hoight. 2.05 ft

(0.625 m); no flow most of tho ti~o.

Colondar yoor 1979: M~.imum disch~rgo, 8.1 cu ft por soc (0.229 cu m por soc) July 17. 9~90 hoight, 1.62 ft

(0.494 m); no flow most of tho timor

Colondar yoar 1983: Ma.imum dischargo, 28 cu ft plr SIC (0.793 cu m por SIC) Juno 25, gogo hoight, 2.05 ft

(0.625 m); no flow most of tho timl.

p,otogr~ph 9.--Vill. dol 050 Drain (08329800). Oiroction of vio. is upstr ••m.
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EXPLANATION

T.

II

N.

I
300 METERS

1000 FEET
I I

DRAINAGE
BASIN

BOUNDARY

500
I

R.4 E.

a
I
a

35°
08'

Base from Bohannan
Huston, Inc., 1981

G6
08329860

G6 • FLOOD-HYDROGRAPH STATION-
08329860 Includes streamflow gage

(08329860) and raingage (G6)

CONTOUR INTERVAL 10 FEET
DATUM IS SEA LEVEL

Figure 3.--Drainage basin for Villa del Oso Drain (08329860).
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DATE TIME Q P6 SUM P6
VILLA DEL OSO DRAIN 01-Jul-81 1330 0.00 0.00 0.00

1335 0.00 0.10 0.10
1340 15.00 0.23 0.33
1345 24.00 0.14 0.47
1350 15.00 0.02 0.49
1355 8.40 0.01_. 0.50
1400 4.00 0.00 0.50
1405 1. 30 0.00 0.50
1410 1. 20 0.00 0.50
1415 1.00 0.00 0.50
1420 0.74 0.00 0.50
1425 0.59 0.00 0.50
1430 0.47 0.00 0.50
1435 0.32 0.00 0.50
1440 0.24 0.00 0.50
1445 0.18 0.00 0.50
1450 0.16 0.00 0.50
1455 0.14 0.00 0.50
1500 0.12 0.00 0.50
1505 0.10 0.00 0.50
1',- It' (J./i

DATE TIME Q P6 SUM P6
VILLA DEL OSO DRAIN 01-Aug-82 1650 0.00 0.00 0.00

1655 0.00 0.07 0.07
1700 0.00 0.26 0.33
1705 10.00 0.27 0.60
1710 34.00 0.22 0.82
1715 33.00 0.23 1.05
1720 28.00 0.03 1.08
1725 17.00 0.00 1.08
1730 9.40 0.01 1. 09
1735 6.30 0.00 1.09
1740 4.40 0.00 1.09
1745 3.10 0.00 1.09
1750 2.10 0.00 1.09
1755 1. 40 0.01 1.10
1800 0.91 0.01 1.11
1805 0.74 0.00 1.11
1810 0.53 0.01 1. 12
1815 0.41 0.00 1.12
1820 0.27 0.00 1.12
1825 0.27 0.00 1.12
1830 0.16 0.00 1.12
1835 0.12 0.00 1.12
1840 0.09 0.00 1.12
1845 0.08 0.00 1.12
1850 0.07 0.00 1. 12
1855 0.06 0.00 1.12
1900 0.05 0.00 1.12
1905 0.04 0.00 1.12
1910 0.03 0.00 1.12
1915 0.03 0.00 1.12

1e 1920 0.02 0.00 1.12
1925 0.02 0.00 1.12
1930 0.00 0.00 1. 12



VILLA del asa DRAIN
1 JULY 81
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VILLA del OSO DRAIl'oT
1 JULY 3'1
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'TILLA del GSa DRAIN"
1 AUGUST 82
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VILLA del o so DRAIN
'I AUGUST 82
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AUOO.1 SlI1 Q [UO LAG QUll A B C
72.96 O.1B 0.15 102.69 201.35 132.16 0.08

[ r G H K
215.25 82.79 118.55 0.08 0.07

ALBUQU[RQU[ DATA OAT[ TIME Q O[C TI UH6 SlJ1 UHG ;I PQUll PLAG
UILLA D[L OSO ORAIH 01-Jul-81 1330 0.00 0.00 0.00 0.00

1335 0.00 0.00 0.00- 0.00 0.00 0.00
1310 15.00 0.08 82.79 82.79 . 20.56 52.77
1315 21.00 0.17 132.16 215.25' 53.15 112 .11
1350 15.00 0.25 82.79- 298.01 71.01 161.91
1355 8.10 0.33 16.36 311.10 85.53 217 .68
1100 1.00 0.12 22.08 366.18 91.01 277 .01
1105 1.30 0.50 7.18- 373.66 92 .79 329.81

1110 1.20 0.58 6.62 380.28 91.11 382.58
1m 1.00 0.67 5.52 385.80 95.81 111.95
1120 0.71 0.75 LOa- 389.88 5 96.82 191.72
1125 0.59 0.83 3.26 393.11 0 97.63 517.19
1130 0.17 0.92 2.59 395.73 5 98.27 606.85
1135 0.32 1.00 1.71'- 397.50 1 0 98.71 659.62
HiD 0.21 1.08 1.32 398.83 1 5 99.01 712.39
1115 0.18 1.17 0.99 399.82 1 0 99.29 771.76
1150 0.16 1.25 o.81r 10D.70 1 5 99.51 821.53
1155 0.11 1.33 0.77 101.17 1 0 99.70 877 .30
1500 0.12 1.12 0.66 102.11 1 5 99.86 936.66
1505 0.10 1.50 0.55- 102.69 1 0 100.00 989.13
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T~blo 7.--St~tion do.c~iption, daily ~o~n discha~oo v~luos, ~onthly ~ainfall total., and .oloctod ~ainfall-
d1.ch~-00 unit-v~luo d~t~ f,~ ~~~~~~~~~~~9~a,~:~r0;"~!YEV!~~9~;:~Q!~~t.JOf.'1976-83.

STATION DESCRIPTION

LOCATlCN.--L~t 35 dog 09 ~in 02 •• c, 10n9 lab doo 34 ~in 18 .oc, in NEl14 SEl14 .oc.25, T.ll N., R.3 E., 80~nalillo
County, ~yd~ologic Unit 13020203, on loft b~nk of conc~oto linod ch.nnol, ~t into~.oction of 8u~li.on Or .nd Lo
~ndor Avo, 230 ft (70 ~) no~th of intor.oct10n of E.thor Avo ~nd Surli.on Or ~nd 0.4 mi (0.6 k~) no~th of Ac.dO-

~y Rd, in AlbuQuor~uo.

R.co~din9 rain Q3Q. at ~tation.
8elin drain. re.iden11.1 area.

Calondar y.ar 1983: m~ximu~ dischargo, 39 cu ft por .oc (1.10 cu ~ por .oc) Juno 25, Oago hoiQht, 3.29 ft

(1.003 ~)I no flo~ most of tho t1mo.

Calond~r yoar 1982: Maxl~U~ di.ch~rgo, 37 cu ft por .oc (1.05 cu ~ por soc) Aug. 12, oaoo hoi1ht, 3.25 ft

(0.991 m)1 no flow most of tho timo.

Calonda~ yoar lV81: Ma.imum di.charoo, 59 cu It por .oc (1.07 cu ~ por .oc) July 7, Oago hoioht, 3.61 ft

(1.100 ~)I no flow mo.t of tho ti.o.

Calondar yoar 1980: Ma.i~um dischargo, 101 cu ft por .oc (2.88 cu ~ por .oc) Aug. 14, oaoo hoioht, 4.07 ft

(1.241 ~)I no flow ~ost of tho timo.

C~londar yo or 1977: Ma.imu~ di.ch~roo, 15 cu ft por .oc (0.42 cu ~ por .oc) Sopt. 5, gao· hoioht, 0.58 ft

(0.177 m); no flow mo.t of tho ti~o.

EXTREMES.--Ma.i~u~ di.ch~r). during po~iod Jun. to Doc •• b.r 1976, 20 cu ft por .oc (0.55 cu ~. por .oc) July 31,

oago hoight, 0.08 ft (0.207 .)1 no flow mo.t of tho ti~o.

eXTREMES FOR PERIOD 0= RECORD.--M~.i~um dischargo, 103 cu ft p.r .oc (2.92 cu ~ p.r •• c) AuO' 3, 1978, oao· hoioht,
4.09 ft (1.247 ~) Iro~ rating curvo o.tondod ~bovo 2.0 cu ft por •• c (0.57 cu ~ por soc) on basi. of slopo-aro.

~.a$ur.m8nt of ~.a( flow; no flow ~ost of the tim ••

Calond~r yo~r 197h: Ma.i~um disch~roo, 103 cu ft por .oc (2.92 cu ~ por .oc) AuO' 3, g~oo h.ight, 4.09 ft
(1.247 m) froo rating cu~v. o.tondod abovo 2.0 cu ft por .oc (0.57 cu ~ por .oc) on b~.i. of .lopo-ar

o•
~o.suro-

~ont of poak flow; no flow ~ost of tho ti~o.

~.londar yoar 1979: M•• i~u~ disch~roo, 65 cu ft por .oc (1.82 cu ~ por soc) July 16, oago hoioht, 3.68 ft

~1.122 m); no flow most of tho ti~o.

STAGE-DISCHARG~ RELATION.--R~ting dovolopod on b~.i. of .oir-flo. co~putation. ~nd di.charoo moa.uro~ont. at di.
ch~rgo. of 0.10 cu ft por 'oc (0.003 cu ~ por .oc), 0.20 cu ft por .oc (0.006 cu ~ por .oc), 0.35 cu ft por .oc
(0.01 cu m por .oc), 1.00 cu ft por .oc (0.03 cu m por .oc), 2.50 cu ft por .oc (0.07 cu m por .oc) and 5.0 cu
5.0 cu ft por soc (0.14 cu m por .oc) Juno 197b to M~y 1978. R~tino dovolopod on b •• i. of V-notch .harp
crostod .oir comput~tlon and disch_roo •••• ur •••nt. ~t di.ch~roo. of 0.10 cu ft por .oc (0.003 cu m por .oc),
0.60 cu ft po~ •• c (0.02 cu m por .oc), 1.R5 cU ft p.r s.c (0.05 cu m por •• c), z.oe cu ft p.r •• c (0.06 cu m
p.r soc) and slOPo'aro~ moaSuro~ont at di.ch~roo of 100 cu It p.r .oc (2.83 cu ~ por .oc).

REMAR~S.--R.co~d. ooo~ o.copt tho.o for Juno lV76 to Octobor 1979, .hich ~~o poor.
Additional rocordi,g ~~ln gaOo noar up.tro~~ ond of b~.in .inco Soptombor, 1981.

GAGE.--~~to~-.t~90 ~o:o~d.r ond V-notch .harp-cro.tod .oir. P~io~ to M~y 1, 1978, concroto tr~pozoidal .oir. Alti

tudo of O~go i. 5,306 ft (1,617.27 ~), tro~ topoo~aphic orthophoto ~~p.

PERIOD OF RECORO.--Ju,o 1976 to Docombor 1978, M~y 1979 to cur~ont yo~~ (no .into~ roco~d.).
ORAINAGE AREA.--O.124 .Q ~i (0.321 'Q k~).

photogr.ph 9.--Acadomy Ac~o, Drain (Oa329d80).
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CONTOUR INTERVAL \0 FEET
DATUM IS SEA LEVEL

FLOOO-HYOROGRAPH STATION-
Includes streamflow gage
(08329880) and raingage (G8)
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Figure 4.--Drainage basin for Academy Acres Drain (08329880).
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DATE TIME Q P7 SUM P7 P8 SUMP8
ACADEMY ACRES DRAIN 12-Aug-82 1750 0.00 0.00 0.00 0.00 0

1755 0.06 0.19 0.19 0.13 0.13
1800 9.10 0.12 0.31 0.05 0.18
1805 35.00 0.11 0.42 0.07 0.25
1810 35.00 0.14 0.56 0.14 0.39
1815 37.00 0.03 0.59 0.16 0.55
1820 31.00 0.00 0.59 0.04 0.59
1825 22.00 0.00 0.59 0.03 0.62
1830 15.00 0.00 0.59 0.03 0.65
1835 11.00 0.00 0.59 0.01 0.66
1840 9.50 0.00 0.59 ~jll 0.67
1845 7.10 0.00 0.59 0.00 0.67
1850 5.50 0.00 0.59 0.00 0.67
1855 3.60 0.00 0.59 0.01 0.68
1900 2.40 0.00 0.59 0.00 0.68
1905 1. 70 0.00 0.59 0.00 0.68
1910 1.20 0.00 0.59 0.00 0.68
1915 0.90 0.00 0.59 0.00 0.68
1920 0.71 0.00 0.59 0.00 0.68
1925 o. 51 0.00 0.59 0.00 0.68
1930 0.40 0.00 0.59 0.01 0.69
1935 0.33 0.00 0.59 0.00 0.69
1940 0.26 0.00 0.59 0.01 0.7

__l.S45. 0.24 0.01 0.60 0.00 0.7
1950 0.24 0.00 0.60 0.00 0.7
1955 0.24 0.00 0.60 0.01 0.71
2000 0.26 0.00 0.60 0.00 0.71
2005 0.28 0.00 0.60 0.00 0.71
2010 0.35 0.00 0.60 0.00 0.71
2eU5 0.38 0.01 0.61 0.01 0.72
2020 0.43 0.00 0.61 e. 00 0.72
2025 0.48 0.00 0.61 0.00 0.72
2030 0.48 0.00 0.61 0.00 0.72
2035 0.45 0.00 0.61 0.00 0.72
2040 0.35 0.00 0.61 0.00 0.72
2045 0.26 0.00 0.61 0.00 0.72
2050 0.23 0.00 0.61 0.00 0.72
2055 0.18 0.00 0.61 0.00 0.72
2100 0.15 0.00 0.61 0.00 0.72
2105 0.12 0.00 0.61 0.00 0.72
2110 0.Hl 0.00 0.61 0.00 0.72
2115 0.08 0.00 0.61 0.00 0.72
2120 0.06 0.00 0.61 0.00 0.72
2125 0.05 0.00 0.61 0.00 0.72
2130 0.04 0.00 0.61 0.00 0.72
2135 0.03 0.00 0.61 0.00 0.72
2140 0.02 0.00 0.61 0.00 0.72
2145 0.02 0.00 0.61 0.00 0.72
2150 0.01 0.00 0.61 0.00 0.72
2155 0.01 0.00 0.61 0.00 0.72
2200 0.01 0.00 0.61 0.00 0.72
2205 0.01 0.00 0.61 0.00 0.72
2210 0.01 0.00 0.61 0.00 0.72
2215 0.01 0.00 0.61 0.00 0.72
2220 0.01 0.00 0.61 0.00 0.72
2225 0.01 0.00 0.61 0.00 0.72
2230 0.00 0.00 0.61 0.00 0.72
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e /:/ \/
RRR.1 SlJ1 Q [UO LAG QULT A 8 C

231.87 0.21 0.12 960.26 180.13 126.71 0.09
[ r G H X

601.66 471.92 5.21 0.12 0.50

ALBUQUERQUE DATA DATE lIME Q DEC TI UHG SlJ1 UHG j( POULT PlAG
ACADEMY ACRES DRAIN 12-Aug-82 1750 0.00 0.00 0.00 0.00 0.00 0.00

1755 0.06 0.08 0.25 0.25 0.03 IB.90
1900 9.10 0.17 37.21 37.15 1 3.90 10.16
1805 35.00 0.25 113 .10 180.55 1 18.80 59.06
1810 35.00 0.33 113.10 323.61 2 33.70 77.96
1815 37.00 0.12 151.27 471.92 19.16 99.22
1820 31.00 0.50 126.71 601.66 62.66 119.12
1825 22.00 o.5B 89.95 691.60 72.02 137.02
1830 15.00 0.67 61.33 752.93 79.11 159.28
1935 11.00 D.75 H.97 797.90 83.09 177 .18
1910 9.50 0.83 38.91 836.75 87.11 196.09
1915 7.10 0.92 29.03 865.77 90.16 217.35
1950 5.50 1.00 22.19 888.26 92.50 23U5
1855 3.60 1.08 lU2 902.98 91.03 255.15
1900 2.10 1.17 9.81 912.79 1 95.06 276.11
1905 1.70 1.25 6.95 919.71 1 95.78 295.31
1910 1.20 1.33 1.91 m.65 2p 96.29 311.21
1915 0.90 1.12 3.69 929.33 ?Ii 96.67 335.17
1920 0.71 1.50 2.90 931.23 30 96.99 351.37

I

1925 0.51 1.59 2.09 933.31 35 97.19 373.27
1930 0.10 1.67 1.61 931.95 10 97.36 391.53

I
1935 0.33 1.75 1.35 936.30 ~5 97.50 113.13

I

1910 0.26 1.93 1.06 937.36 sp 97.62 132.33
1915 0.21 1.92 0.99 939.31 5fi 97.72 153.59

(:'114 1950 0.21 2.00 0.99 939.32
~,

97.92 172.19
--1955'-- O.t~ , toa '0.99 910.31 97.92 '491.39 .-/",.. .. :. ~-_/~

I /;'. r~~:7
2000 0.26 2.17 1.06 911.37 10 99.03 512.65
2005 0.29 2.25 1.11 912.51 15 99.15 531.55
2010 0.35 2.33 1.13 913.91 2b 98.30 550.15

I

2015 0.39 2.12 1.55 915.50 ~ 99.16 571.71
2020 0.13 2.50 1.76 917.26 30 99.65 590.61

I

2025 0.18 2.58 1.96 919.22 1i 98.85 609.51
2030 0.19 2.67 1.96 951.19 1p 99.05 630.79
2035 0.15 2.75 1.81 953.02 15 99.25 619.67

I
2010 0.35 2.83 1.13 951.15 sp 99.10 669.57
2015 0.26 2.92 1.06 955.52 !is 99.51 699.81
2050 0.23 3.00 0.91 956.16

t
99.60 709.71

2055 0.19 3.09 0.71 957.19 99.69 727 .61
2100 0.15 3.17 0.61 957.80

~~
99.71 719.90

2105 0.12 3.25 0.19 959.30 99.80 767.90
2110 0.10 3.33 0.11 959.70 i 99.81 796.70
2115 0.09 3.12 0.33 959.03 99.87 807.96
2120 0.06 3.50 0.25 959.29 99.90 826.86

I
2125 0.05 3.58 0.20 959.18

~
99.92 815.76

2130 0.01 3.67 0.16 959.61 99.91 867.02
2135 0.03 3.75 0.12 959.77 1 99.95 895.92
2110 0.02 3.83 0.09 959.85 5 99.96 901.82
2115 0.02 3.92 0.08 959.93 5 99.97 926.08
2150 0.01 UO 0.01 959.97 99.97 9H.98
2155 0.01 1.08 0.01 %0.01 99.97 963.99



2200 0.01 1.17 0.01 960.05 lb 99.98 985.H
2205 0.01 US 0.01 960.09 $ 99.98 1001.01
2210 0.01 1.33 0.01 960.11 zp 99.99 1022.91
2215 0.01 1.12 0.01 960.18

~
99.99 1011 .20

2220 0.01 1.50 0.01 960.22 100.00 1063.10
2225 0.01 1.58 0.01 960.26

3~
100.00 1082.00

-WO o 00 167 Q.99 968.26 100.00 1t03.lT1



.....:\.C.A.DElvIY .....:\.CRES DRAIN
12 AUGUST 1982

DDDDDOODoaDDODDDODDODODDODODDDODD
~DDDOO

;Zl'

r;ir;J

I
I

110

100

90

SO

70

~ 60
::J
a
0... 50

40

30

20

10

0
0 200 400 600

PLA.G

800 1000 1200



,3-

I
J
1

1
j



. i --,j - t -,--- !---j --!- ~
;

->-- + -II ,+- --+- i___''____'__~___'____''____'___'______'__'____'__ __



- .. -.- f-
-, --- - - -- -- ---

- - - .-
~~+·H-+-+-+-+-H--++,,+-++-!-~-H-Ic-l~--

3

- - - - ... - .. -I"""""~ IJ--I- - - -- -.... - ... -

- ... -- -,. - .._... -- -- -- ..-
- _ ~- ~ 1~; _ __ _ _~ .=.=. ~= ~_ __._- - - - .,

- --- ... _\ --- ---- - ---

=~. ==~ .~.~ _t~~ ... =~ ~ ~_ ~ _...... -~. _

2 --H--t+-Ht1rH--+-t-H-+-t-H-H-H-1H-t-H-+-+-+4-++-+++++-+-++++1H-H-H--:H-1-H-H+-+-+4+l-+++++++-t-+-H

o
M
LO
N

--
.. - - ··l\-·

-- -- --- - -- -- - - -- - - ..- -

.-

~ .--:c~:c:-~_==:: __ =:~=::::::~
~'-_. - -- -- - -

- --
I

I

... >- .. J-il_-
I I

____ J_
- I

I -- ~ H-f--H"-Ir+1-H-=H~=t=+++=f+':+~++B

I t\I .1I-H_++PH--H-f-H-+H-++-..H.. =__ _ f--

-+-t -+--t-t-t-+-t-+-t-++-+-t-+-+-+-+--t-·L -1\ --l+If-tf:"'EF-ltFEf-±:£tEH=f=R=R

- "!: - - .-

:~+,~ - ~

... =-1-:-- - - - .. i\"~ .- - .. I

::=;:=~_ .. :_-::~ ·~~~r_



-.... :e -_
... ,.._-_._._-~-_. --- ... -.-.
- - -

80-R~;'(}-J.j.. : -~p~A =
. __ . ... .- .

J< - ' ,:J.a- r~~~~JO~

-hot?d -~e~~4~~~V#/04 ;u~Y' .. :$Jvgve6;/~ ;tOm/do ctzr;ya 7h-J,---';;C91.
.; ..• i -, "",

--S~;'rn E~~;' t- -- ---- -- '~--S;;;1:-B;;;--'-- ---------- --------

;.k:; Ih~Jft!"5 ):--:G(p -='.,----::::.=...._ c.f..s qf. jl' = ,+~ 7ftJt.I/'.$

Ir.s i .. ... .. _ r " . -- - - -

-_ ... --- .-. --- -
.INPttr , 1?C!',$t//~.$-.

(:2 ) 'Z-I- ) ----(5) -
(, (7 )

--

'/oJ -- .--.- - ---
(til) --(13) (/4-)(I ) (g) ) -(9) (IP) (II)

AI"~~ £;1-, RqJ'rJ Comp. 7i';,;e:. - q~ -Jp Ie: 1(. srxrs: ~IISTL- ._._- --
_

-- - ,
:r""11 I ..r~r'. An't:f .. -. - -- - o(l"f,o"t 6,~n1t!'// t-
11Y"t'4. ---- .- - 17/~ ..

0/'1
,

1111/1, ,IJ ,fr. #1". /"., /r;, /,,/,1,.-~tn!S /rJ.
---

-- .. - .. _- ....... . __ ... _.~- - e_,··_ - .-- -- -- .- ._- ._- ,
~h() 0 I,ao s: .J:)

-- 73. -- A-I-:.2... .er. -~/3 ,3.5"'" ~33 ¢ t:J/ --
~

:
-- --- -- --- -

1/ 1/ IJ / IJ 7/ ,:~3 () f .ra: ~/ ,~~ ¢J a:, , --- -
-_.. _-"

- .-
II fI (/ II IY-:- .-:1-.. 71/ ;./:J ,1l_B. 1/:4.. ,1--/ I~ t 3-- -- . - ----- ~ --. - ..._---._. _.-.

. - -- _. --- .. ..... _..- .-- .._-_. "-0_- .-- - .
/1 I t fI- IJ ).I- I .-.7(2 ___ _,.~J_ »z. #./? I;; ,.3£ ~~ ~ J~s:t-_.--._- .. _~-

-,

-- -- . _. - .- .-
/I

" II II 1'1-,3 11,:1.. ,P6
:

,/~ ,.16 t? S-.- 7t' , ,.Jr- ---
.... -- ._- .-- --_ . .-..

.-- - -- --- - ._ .. -_... _.- _.- .__ ._--- ----.-._-- --.~._. -- - _._- -- -. _.- -- ,.--

~ ... --- : ..

, --- -\ '- _. .. .- .-,
!-- .- -_._- ,--_. --_._- -- -_._-.-. --- ..-._.__..- .. _. _._,._. -.'_. _._-.- .-- _. ._-_._- .-_... .. ._--- --

. - -. _._ . - - • .0--- •• - - ._. __.- ...... - _.._---_._-_.-._--- -- -- -_ .......-- -- ...._-_.-
~- --···r· --- _·__--·,0._- ._. -_.- 0- ---- ..__._--- .-.--_.- ._-.-

.--------~-----., -,

- -- -- _... - ------ - -_._.- -,_. ._- --_._._-- -'.-.- -- ._- --.-..- ._..._-.

-

-- -- ._.. -_._. -- . - _._- .__ . ---_.. ._.- - .. ._- ...- -- ._-.-_. -- -- _._,._---- - -_._,._--- -- --- -- - -- .. -_. - '- ..- .. _._ .. .-

- -- -- -- --

-- - - _._- -. .- ---- -_. ...--.- -- 0_·· .---- ._.._-_._-- ---_.._--_.-_.- -.- --- ..- .. 0- - .. ..



-e ---- -- '--- '-a-- -_
... - _.-. -. --

.-- -:~_:--------~ ----q~; d _-ge~;d,$~ ;'1/6Q4-~-~r: ~- :)j)l/P~C~~~-CdJnldt2 -I'!~ro)~- -7,;,~t' _. /I-rVl:i."
--:- -----sj;;~--dE~;;t_· _On :..----~--·-7~/;:al----'--.-. -.--_. m_. --- - ------ .

+1

-.

01) (j:J.)

- ..-

tf.1

-Ci) _._- - -(.7)INPtlr __ .)
(:1) l.+0) - (:z)

AI"~~ Flf.,
. :%"'"1',

1f1"'t"¢

4e"'~6 0/,

.....----------------r----- -- __ on ----- ..-- --.;... ---.

..

~ksr

¢~/ -- --
--- ~Q d~~ __ ;.kr,v.se

¢. (?~ t::'! _~ AN;'_ ~#.....p, "dk~

,17

'I

• /1

II

, -----~.-

I "I'I

__-f~.
-- -. ---

. --

: 'I tt.-//I

t t""

II II

d'"h I) __ 0 __

;

,.

i ----

-- -- ••• ---- -----.-.--- ._- _ •.• _4 .... ~.~._.__._ • .. _.__ • __.___ _ __.__ _. . " 0 __• ~ ••__ _ .".__ ••. _ ......

._---_._- -_._---- -.~-_._--------~_._----._---_. --_._.----- ------ ----"---- -- --'-'--- -.. __.- ---- ---_.•._.'._-------.-- ..-. __._.---_._--_ ..._---~



T~bl. 9.--Stntlo n d.sc,.lotion, d~llY ... nn dl.ch~,.g.v"lu•• , llIonthly ,."lnf"ll totall' and •• l.cted ,.alnfall-
dl.cha,.g. unit-value d~ta fo,. i9":f.r(O'!~;alP'0:4~18\1T'''J';';Ij!At::~.•1.~~,9,'!~~9~r~~.2~~Z.t9,,\.91' 1 Y79-83.

STATION OESCRIPTION

LOCATION.--Lnt 35 d.g 11 .. in 33 s.c, long 106 d.g 33 .. In 58 •• c, B.,.n~lillo County, ~yd,.ologlc Unlt 13020203, In
EI.n~ G.II.gos G,.~,t, on l.ft b~nk In "'0ht-of-w., fo,. •• t.n.lon of wyo.. lng alvd, 150 ft (40 m) no,.th of Flo,..nc.
Av., 370 ft (113 m) south of 5"n 01.go Av., lInd 1.2 ml (1.0 k.. ) no,.th of Int.,. •• ctlon of Lo. Ang.l •• ~nd wyomlng

Blvd ••

ORAINAGE AREA.--O.089 sq .. 1 (0.231 Sq km).

C.. l.nd ..,. y •• ,. 1982: H... lmum dl.eh~,.g., 5.5 eu ft p.,. s.c (0.16 cu m p.,. s.e) July 31, g.g. h.lght, 1.20 ft

(0.366 m); nO flow most of tho tim••

C.l.nd~,. y.a,. 1981: H... l .. um dl.ch.,.o., 49 cu ft p.,. •• e (1.39 cu m p.,. ••e) July 7, g~g. h.lght, 1.81 ft
(0.552 m); nO flow mo.t of tho tlm••

Cnl.nd .. ,. y •• ,. 1Y80: ~ ... lmum dl.ch ..,.O.' 80 cu ft p.,. •• c (2.26 eu III p.,. ••e) S.pt. 6, gag. h.ight, 2.11 ft

(0.043 m); no flow most of tho tl ....

EXTREHES.--H •• l ..u" dlsehn,.g. dU,.,ng p.,.iod Jun. to O.c.mb." 1079, 0.37 cu ft D." ••c (0.01 cu m D." ••c) Aug. 15,
Q~9. height, 1.02 't (0.311 ~), from 51op.-~r.~ ~.~su,..m.nt of peak flo.; no flow most of the time.

EXT~EHES FOR PERIOD OF RECORD.--Hn.l .. u.. dl.eh~,.g., 80 cu ft p.,. •• c (2.26 eu m p.,. •• e) S.pt. 0, 1980, gag. h.lght,

2.11 ft (0.043 m); no flow most of tho tl ....

STAGE-DISCHARGE RELAT10N.--Rntlng d.v.lop.d on b~.l. of .t.o-b~ckwat.,. analy.l. of ,.•• ch of natu,."l .t,..~m chann.l
and .lop.-a,..a ... a.u,. .... nt. at di.ch .. ,.g •• of 03 cu ft p.,. •• c (1.7B cu m p.,. •• c) and 80 cu ft p.,. •• c (2.27 cu

m p.r sec).

REMARKS.--Records poo~. RecordlnQ r~ln Y~O. at stptlon. Or81n~o. b~sln 1s undeveloped semi-desert terrain.

GAGE.--W.t.,.-st.g. ,..:o,.d.,.. Altltud. of gng. 1. 5,370 ft (1,636.78 .. ), f,.o .. topog,.nphlc o,.thophoto map.

PERIOO OF RECORO.--Ju,. 1~79 to cu,.,..nt y.n" (no wlnt.,. ,..co,.ds).

C.. l.nd ... y •• ,. 1983: No flow ,..eo,.d.d.

I
!e
I
i

Photog .. aph 11.--C~mlno A,.,.oyo T,.,but.ry (08329910). Di,..ctlon of vl •• 1S downst,. ...m.

209
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and North Camino Arroyo Tributary (08329914) .
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CAMINO ARROYO TRIB. DATE TIME Q P10 SUM P10
06-Sep-80 1930 0.00 0.00 0.00

1935 0.00 0.04 0.04
1940 0.00 0.05 0.09
1945 0.00 0.24 0.33
1950 30.00 0.27 0.60
1955 80.00 0.13 0.73
2000 57.00 0.08 0.81
2005 47.00 0.04 0.85
2010 30.00 0.03 0.88
2015 16.00 0.03 0.91
2020 2.80 0.03 0.94
2025 2.10 0.03 0.97
2030 1. 10 0.02 0.99
2035 0.00 0.01 1.00

DATE TIME Q P10 SUM P10
07-Jul-81 1715 0.00 0.00 0.00

1720 0.00 0. 15 0.15
1725 0.00 0.27 0.42
1730 5.50 0.25 0.67
1735 24.00 0.15 0.82
1740 49.00 0.09 0.91
1745 32.00 0.02 0.93
1750 29.00 0.00 0.93
1755 10.00 0.02 0.95
1800 8.70 0.01 0.96
1805 7.70 0.00 0.96
1810 5.90 0.01 0.97
1815 4.20 0.01 0.98
1820 1. 10 0.00 0.98
1825 0.00 0.00 0.98
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CA.MIl\TO ARROYO TRIB.
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CAlVIINO ARROYO TRIB.
6 SEPTEMBER 1980
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fle!U Sl!1 Q [un LRG QULT
266 0.39 0.20 689.22

RLBUQUERQUE nRTR naTE TIME Q nEC TI UHG SUM UHG PQULT . PLRG
CRMINO RRROVO TRIS. 06-Sep-eo 1930 0.00

1935 0.00
1910 0.00
1915 0.00 0.00 0.00 0.00 0.00 0.00
1950 30.00 0.08 17 .73 77.73 11.20 39.55
1955 80.00 0.17 207.l8 l85.01 11.35 81.01
2000 57.00 0.25 117 .69 m.70 6U8 123.59
lO05 17.00 0.33 121.78 551.18 80.15 163.11
lOlO 30.00 0.12 17.73 632..21 91.73 207.63
2015 16.00 0.50 11.16 673 .67 97.71 l17.18
2020 l.80 0.58 7.25 680.93 98.80 286.73
2.025 l.10 0.67 5.11 686.37 99.59 33l.2Z
2030 1.10 0.75 2.85 689.22 100.00 370.77
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CAMINO ARROYO TRIB.
7 JULY -1981
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T~blo 10.--St~tion doscription, d~ily m.~n disch~rq. v~luos, monthly ra1nfall tot~ls, ~nd soloct.d rainfall
dischargo unit -v~luo d~ta for ~9.lIr"~·""tt'iQ·:{J'1l6io~";tIlI811t"llr7He:.AIl:'>."1I110Y.ElIQU.e."'~QlI);.'~1H·)",1979-83 •

. >;·;.-.t.J.~~~;'~·f_~:..:.,,;·,t :. -. 0"K:J.,,~ ",. -. ' ••-~'! '.', .... , ..... "- :_-~;_-."IM ...,:.~::~~'· ,'''. ;..:'.,'7;'~,:"': ~""~';''"'''''.:.,':~I''_~~\'''< V-'i;..V;f.';"·'>~

STATION O<SC~IPTION

LOCATION.--Lat 35 doq 11 min 47 •• c, long 106 dog 33 min 57 .oc, Bornalilio County, Hydrologic Unit 130Z0Z03, in
Elona Galloqos Gra,t, on l.ft bank In right-of-way for 0.ton.10n of Wyomin9 3lvd, 150 ft (46 ~) south of Vonic.
Avo, 350 ft (107 m) north of Bovorly Hills Avo, and 1.5 mi (2.4 km) north of intorsoctlon of Los Anglos and Wyo
.. lnq Blvd ••

DRAINAGE AREA.--0.21 'Q mi (0.544 SQ km).

PERIOO OF RECORO.--Ju,o 1979 to curront yoar (no wintor rocords).

GAGE.--Wat.~-stAg. re:order. Altitude of 9~9. 1s 5,364 ft (1,634.Q5 ~), from tOPo9r~ohlc orthoohoto ~ap.

STAGE-DISCHARGE RELATION.--Ratinq dovolop.d on ba.is of st.p-backmator an~lysls of natural str.a~ channol and
.lopo-aroa moasuro'onts at dlsch~rqos of 119 cu ft por soc (3.37 cu moor .oc) ~nd 133 cu ft por soc (3.77
cu til per sec).

E~T~E~ES FOR PERIOD OF ~ECORD.--Ma.imum dischargo, 134 cu ft por soc (3.79 cu m p.r soc) July 7, 1981, q89. hoiqht,
2.10 ft (0.640 m), fro~ slop.-~r.a m.8$Urement of D.~k flo~; no flow most of thw ti~ ••

E~TREMES.--Ma.i.. um dlscharqo durln9 poriocl Juno to Oocombor 1979, 22 cu ft por .oc (0.t2 cu m p.r soc) AU9. 15,
ga90 hoiqht, 1.18 ft (0.360 m); no flow most of tho tlmo.

CA1.nd~r y.~r 1~80: M~.imu~ di.ch~r9.' 131 cu ft per .ec <3.71 cu m Der sec) AUQ. 14, Q~O~ heioht, 2.08 ft
(0.634 .. ); no flow mo.1 of tho timo.

Calond~r yoar 19B1: ~~.imu~ discharge, 134 cu ft p.r .oc (3.79 cu m per soc) July 7, 9a90 h019ht, 2.10 ft
(0.640 m); no flow most of tho timo.

C~londar yoar 1982: No flow recordod.

Calondar yo~r 1983: No flo. rocordod.

Photoqr8ph lZ.--North Cam1no Arroyo Tributary (00329914). Diroction of vlow Is upstro.m.
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Figure 6.--Drainage basins for Camino Arroyo Tributary (08329910)

and North Camino Arroyo Tributary (08329914).
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N. CAMINO ARROYO TRIB. DATE TIME Q Pll SUM Pll
14-Aug-80 145 0.00 0.00 0.00

150 0.00 0.03 0.03
155 0.00 0.08 0.11
200 0.00 0.12 0.23
205 0.00 0.07 0.30
210 0.00 0.09 0.39
215 0.00 0.13 0.52
220 0.00 0.13 0.65
225 0.00 0.04 0.69
230 0.00 0.14 0.83
235 0.00 0.18 1. 01
240 0.00 0.10 1.11
245 0.00 0.15 1. 26
250 0.00 0.10 1.36
255 0.00 0.12 1.48
300 0.00 0.30 1. 78
305 30.00 0.23 2.01
310 80.00 0.27 2.28
315 92.00 0.22 2.50
320 131.00 0.03 2.53
325 90.00 0.01 2.54
330 70.00 0.06 2.60
335 58.00 0.10 2.70
340 48.00 0.09 2.79
345 41.00 0.08 2.87
350 31.00 0.05 2.92
355 23.00 0.06 2.98
400 0.00 0.07 3.05
405 0.00 0.04 3.09
410 0.00 0.04 3.13
415 0.00 0.03 3.16
420 0.00 0.09 3.25
425 0.00 0.09 3.34
430 0.00 0.06 3.40
435 0.00 0.05 3.15
440 0.00 0.03 3.48
445 0.00 0.03 3.51
450 0.00 0.03 3.54
455 0.00 0.04 3.58
500 0.00 0.06 3.64
505 0.00 0.03 3.67
510 0.00 0.03 3.70
515 0.00 0.01 3.71
520 0.00 0.02 3.73
525 0.00 0.02 3.75
530 0.00 0.03 3.78
535 0.00 0.00 3.78
540 0.00 0.01 3.79
545 0.00 0.00 3.79
550 0.00 0.01 3.80
555 0.00 0.00 3.80

--e 600 0.00 0.00 3.80
60S 0.00 0.01 3.81
610 0.00 0.01 3.82
615 0.00 0.01 3.83
620 0.00 0.01 3.84
625 0.00 0.02 3.86



fl. Cf1Vl!IV o I' R(Jon/) -J q> \ ~

630 0.00 0.01 3.87
635 0.00 0.02 3.89
640 0.00 0.01 3.90
645 0.00 0.01 3.91
650 0.00 0.02 3.93
655 0.00 0.01 3.94
700 0.00 0.01 3.95
705 0.00 0.01 3.96
710 0.00 0.01 3.97
715 0.00 0.00 3.97
720 0.00 0.01 3.98
725 0.00 0.00 3.98
730 0.00 0.00 3.98
735 0.00 0.01 3.99
740 0.00 0.01 4.00
745 0.00 0.01 4.01
750 0.00 0.00 4.01
755 0.00 0.00 4.01
800 0.00 0.00 4.01
805 0.00 0.00 4.01
810 0.00 0.00 4.01
815 0.00 0.00 4.01
820 0.00 0.01 4.02
825 0.00 0.00 4.02
830 0.00 0.01 4.03
835 0.00 0.00 4.03
840 0.00 0.00 4.03
845 0.00 0.00 4.03
850 0.00 0.01 4.04

07-Jul-81 1715 0.00 0.00 0.00
1720 0.00 0.02 0.02
1725 18.00 0.27 0.29
1730 39.00 0.27 0.56
1735 80.00 0.17 0.73
1740 134.00 0.14 0.87
1745 109.00 0.05 0.92
1750 92.00 0.01 0.93
1755 76.00 0.01 0.94
1800 56.00 0.00 0.94
1805 37.00 0.01 0.95
1810 31.00 0.01 0.96
1815 28.00 0.01 0.97
1820 25.00 0.00 0.97
1825 24.00 0.00 0.97
1830 23.00 0.01 0.98
1835 0.00 0.00 0.98
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STATION OESCQIPTION

LOCATION.--Lot 35 doo 08 min 56 .oc, lon~ 106 do~ 42 min 03 .oc, in 5E1/4 5Wl/4 soc.2~, T.ll N., P..2 ~., 80rn~lillo
County, Hydroiooic Unit 13020203, on loft bonk of droinooo outlot for Toylor Qonch .ubdivi.10n, 120 ft (37 m)
.o.t of intor.octi,n of Callo Nuo.tro ond Cobr1l10 St ond 1,~50 ft (564 m) .outhwost of intor.oction of Mont.no
Qd ond Vallo Vi.to, in Albuquorquo.

ORAINAGE AREA.--0.136 sq m1 (0.352 Sq km).

PERIOO OF RECORO.--Au~u.t 1078 to curront ,oor (no .intor rocords).

GAGE.--Wotor-.to~o ro:ordor and 3-ft (0.9 m) Por.holl Flumo. Altitudo 5,102 ft (1,555.09 m), from topo~rrphic

orthophoto :ftllp.

REMARKS.--Records good except those for 1~91 clll.nd~r Y.P~' ~h1eh ~r. poor. R~cord1nQ rpl" O~Q. lit strtlon. B~5in

drlllns residentlAl 8rell.

STAGE-OISCHARGE RELATION.--Rotino dovolopod on br.ls of thooroticol r~tinQ for 3-ft (0.9 m) stondrrd Porsholl flumo
~nd di.charo. m.~sur.m.nts ~t dischBrQ_s of 0.10 eu 1t por sqc (0.003 cu m per sec), 0.40 cu 1t per sec (0.01 cu
m por .oc), 0.90 cu ft por .oc (0.025 cu m por soc), 1.2 cu ft por soc (0.03 cu m por .oc), 1.6 cu ft por .oc
(0.05 cu ~ por .ocl ond 2.0 cu ft por .oc (0.06 cu m por soc).

EXTREHES FOR PERIOD OF RECORO.--M •• imum disch.roo, 43 cu ft por soc (1.22 cu moor soc) Soot. e, 10eO, 0 00 0 hoiqht,
3.26 ft (0.994 m); no flow mo.t of tho timo.

EXTREHES.--Ha.imum dischorgo durino poriod Auoust to aocombor 1075, 7.3 cu ft oor soc (0.21 cu m por soc) Oct. 25,
0 000 hoioht, 1.73 ft (0.527 m); no floe most of tho timo.

Colondar ,o.r 1979: M~.imum dischorgo, 32 cu ft oor soc (0.91 cu m por soc) July 17, 0"10 hoight, 2.89 ft
(O.dSl m); no flow most of tho timo.

C.londor yoor 1980: Mo.imum dischoroo, 43 cu ft por ssc (1.22 cu m por soc) S~pt. 8, O~QO h8iqht, 3.26 ft
(0.994 m); no flo. most of tho timo.

Calondoy ,oor 1981:
temporAry culvert);

H.,imum discharoo, not dotorminod, Oct. 2, g"go hoight, 4.16 ft (1.268 m)
no flo. most of tho t1mo.

(bock.ater from

Calondor ,oar 1982: H.,imum dischorgo, 15 cu ft por soc (0.425 cu m por soc) Au~. 12, 1.g8 hoi~ht, 2.15 ft
(0.655 ml; no flow most of tho timo.

C.londar yoar 1983: H.ximum di.ch.rgo, 26 cu ft por soc (0.736 cu m por soc) Jul, 29, 9.90 hoight, 2.65 ft
(0.808 m); no floe most of tho timo.

Ph,tograph 14.--Taylor Ronch Drain (08329936). Oiroction of vio. is uostro.m.
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TAYLOR RANCH DRAIN DATE TIME Q P14 SUM P14 P15 SUM PIS ,d"!l,UJPI("

Z9-Jul-83 1400 0.00 0.00 0.00 0.00 0.00 0

1405 0.00 0.01 0.01 0.00 0.00 0
1410 0.03 0.10 0.11 0.00 0.00 ,I)'
1415 2.80 0.18 0.29 0.03 0.03 • II;,

1420 14.00 0.14 0.43 0.14 0.17 ,30
1425 25.00 0.05 0.48 0.16 0.33 ,~I

1430 26.00 0.06 0.54 0.08 0.41 .4-8
1435 20.00 0.03 0.57 0.05 0.46 ,.,2
1440 14.00 0.02 0.59 0.04 0.50 , .,.,
1445 10.00 0.01 0.60 0.03 0.53 .5"7
1450 7.30 0.00 0.60 0.01 0.54 ,/II
1455 5.30 0.00 0.60 0.00 0.54 ." 7
1500 3.60 0.00 0.60 0.01 0.55 ,ra
1505 2.70 0.00 0.60 0.00 0.55
1510 1.50 0.00 0.60 0.00 0.55
1515 0.75 0.00 0.60 0.00 0.55
1520 0.61 0.00 0.60 0.00 0.55
1525 0.61 0.00 0.60 0.00 0.55
1530 0.49 0.00 0.60 0.00 0.55
1535 0.33 0.00 0.60 0.00 0.55
1540 0.23 0.00 0.60 0.00 0.55
1545 0.15 0.00 0.60 0.00 0.55
1550 0.11 0.00 0.60 0.00 0.55
1555 0.08 0.00 0.60 0.01 0.56
1600 0.00 0.00 0.60 0.00 0.56
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RTR .1 SUM Q EUO LRG QULT
135 .59 0.13 0.12 1053.19

RLBUQUERQUE OATA DATE TIME Q DEC TI UH6 5lR1 UH6 PQULT PLA6
TAYLOR RANCH DRAIN 29-Jul-B3 1100 0.00 0.00 0.00

1105 0.00 0.00 0.00 0.00
1110 0.03 O.OB 0.23 0.23 0.02 0.00
1115 2.80 0.17 21.75 21.98 2.09 19.05
1120 11.00 0.25 108.71 130.73 12.11 10.19
1125 25.00 0.33 191.19 321.91 . 30.85 59.51
1130 26.00 0.12 201.95 526.B6 50.03 78.59
1135 20.00 0.50 155.35 682.21 64.18 100.03
1110 11.00 0.58 108.71 790.96 75.10 119 .08
1115 10.00 0.67 ?7 .67 868.63 82.18 138.13
1150 7.30 0.75 56.70 925.33 87.86 159.57
1155 5.30 0.83 11.17 966.50 91.77 178 .62
1500 3.60 0.92 21.96 991.16 91.12 191.61
1505 2.70 1.00 20.97 1015.11 96.12 219.11
1510 1.50 1.08 11.65 1027.09 97.52 238.16
1515 0.15 1.17 5.83 1032.91 98.01 251.22
1520 0.61 1.25 4.11 1031.65 98.52 278.65
1525 0.61 1.33 1.71 1012.39 98.97 297.70
1530 0.19 1.12 3.Bl 1016.20 99.31 316.76
1535 0.33 1.50 2.56 1018.76 99.58 339.19
1510 0.23 1.58 1.79 1050.51 99.75 357.21
1515 0.15 1.67 1.17 1051.71 99.96 376.30
1550 0.11 1.75 0.95 1052.56 99.91 397.73
1555 0.08 1.83 0.62 1053.19 100.00 116.79
l'GQ 0.99 1.92 9.BB 1953.19 100.00 ""'!~
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STATION OESC~IPTION

LOCATION.--L~t 35 dog 11 ~ln 26 .oc, long 106 do~ 29 min 44 ,oc, in S~1'4 S~1'4 .oc.ll, T.ll N., ~.4 E., 80~n~lillo

County, ~yd~ologlc Unit 13020203, on ~ight b~nk 7 ft (2 m) up.t~o~m f~om culv.~t undo~ St~to ~lgh.~y 556 (T~~~

.~y ~08d), 115 ft (35 m) no~th08.t of into~soction of T~am.ay Pd and T~~m.ay Blvd, 4.1 mi (6.0 km) no~th of in
to~.octlon of ~ont~omo~y ~nd T~8mway Blvd., ~nd 4.0 ml (7.4 km) oast of into~.oction of Into~.tato Highway 25
and Stato ~lgh.ay 556.

O~AINAGE A~EA.--0.090 'Q mi (0.233 'Q km).

PE~IOD OF RECO~D.--~af 1977 to Docombo~ 1978, Ap~il 1979 to cu~~ont yoa~ (no .into~ ~oco~ds).

GAGE.--Wato~-.t8go ~o:o~do~. Altitudo 6,100 ft (1,859.28 m), f~om topog~~phic o~thophoto map.

~E~A~KS.--~oco~d. gooj. ~oco~ding ~ain g.go at .t.tion. Ba.ln dr~in. ~ural .~o~ with n~tu~al p~.i~io v.g.tation.

STAGE-DISC~A~GE ~ELATION.--~ating dovolopod on basi. of Culvo~t Computation.

EXT~E~ES FO~ PE~IOD 0· ~ECO~D.--H.ximum discha~Q" 77 cu ft por soc (2.18 cu ~ P'~ s.c) Jun. 29, 19'1, Q~g. height,
4.91 ft (1.497 m); no flow most of tho time.

EXTREMES.--No flo. re:orded durin; period Mfty to Oecember 1977.

Cal.ndar y.ar 1978: No flow recorded.

Cal.nd~r y.ar 197~: No flo. r.co~ded.

C~l.ndar y.a~ 1980: H~ximum discharg., 37 cu ft por .ec (1.05 cu m p.r sec) S.pt. 6, g~g. height, 3.56 ft
(1.085 m); no flow mo.t of tho tim••

C8l.nd~r y.ar 1981: ~aximum di.ch.~go, 77 cu ft po~ •• c (2.18 cu m p.r .oc) Jun. 29, gag. h.ight, 4.91 ft
(1.497 m); no flow mo.t of tho tim ••

Cal.nd~r y.ar 1932: No flow recorded.

C~l.nd~r y.ar 1983: H~ximum di.charge, 19 cu ft po~ •• c (0.538 cu m p.r •• c) Sept. 27, gag. hoight, 2.72 ft
(0.829 m); no flow most of tho time.

Photograph 10.--L. Cuov. Ar~oyo T~lbutary (083,9890).
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Base from'U.S. Geological Survey
Alameda 1:24,000, 1960 and Sandia
Crest 1:24,000, 1961.

CONTOUR INTERVALS 10 AND .0 FEET
DATUM IS SEA ~EVEL

EXPLANATION

G9 ...
08329890

FLOOD-HYDROGRAPH STATION-
Includes streamflow gage
(08329890) and raingage (G9)

•
Figure 5.--0rainage basin for La Cueva Arroyo Tributary (08329890).

194





~. ~ .' .

.......
--.. .~.

J••
· . ~:.. .

-=. ..

.... ,.

t-
-.',:..--

"



;.:;; > J'~;*'

LA CUEVA ARROYO TRIS DATE TIME Q P9 SUM P9 f0'~~ ;--l'.r'" ../ ./-:....,~
06-Sep-80 1935 0.00 0.00 0.00

1940 0.00 0.01 0.01
1945 0.00 0.24 0.25
1950 9.60 0.23 0.48
1955 13.00 0.13 0.61
2000 15.00 0.18 0.79
2005 19.00 0.11 0.90
2010 37.00 0.10 1.00
2015 21.00 0.05 1.05
2020 15.00 0.05 1.10
2025 14.00 0.06 1.16
2030 14.00 0.05 1.21
2035 12.00 0.01 1.22
2040 7.80 0.00 1.22
2045 3.80 0.00 1.22
2050 1.10 0.01 1.23
2055 0.00 0.00 1.23

08-Sep-80 1945 0.00 0.00 0.00
1950 0.00 0.06 0.06
1955 0.00 0.05 0.11
2000 0.00 0.10 0.21
2005 0.00 0.16 0.37
2010 0.00 0.17 0.54
2015 7.80 0.13 0.67
2020 15.00 0.04 0.71
2025 15.00 0.01 0.72
2030 13.00 0.01 0.73
2035 9.10 0.00 0.73
2040 7.90 0.00 0.73
2045 4.60 0.00 0.73
2050 1.60 0.00 0.73
2055 0.00 0.00 0.73

07-Jul-81 1720 0.00 0.00 0.00
1725 0.00 0.04 0.04
1730 0.00 0.27 0.31
1735 6.30 0.25 0.56
1740 14.00 0.20 0.76
1745 16.00 0.13 0.89
1750 17.00 0.03 0.92
1755 18.00 0.02 0.94
1800 16.00 0.01 0.95
1805 14.00 0.00 0.95
1810 11.00 0.01 0.96
1815 7.40 0.01 0.97
1820 4.60 0.01 0.98
1825 0.72 0.01 0.99
1830 0.00 0.00 0.99
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ALA.2 SUM Q [UO LAG QULT
71 0.11 0.25 696.96,_

ALBUQUERQUE DATA DATE TIME Q DEC TI UH6 SIJl1 UH6 PQULT PLAG
LA CUEVA ARROYO TRI B 08-Sep-80 1915 0.00 0.00 0.00

1950 0.00 0.00 0.00
1955 0.00 0.00 0.00
2000 0.00 0.00 0.00
2005 0.00 0.00 0.00
2010 0.00 0.00 0.00 0.00 0.00 0.00
2015 7.80 0.08 73.16 73.16 10.51 32.56
2020 15.00 0.17 111.28 211.71 30.81 69.18
2025 15.00 0.25 111.28 356.02 51.08 101.71
2030 13.00 0.33 122.11 178.15 68.65 131.29
2035 9.10 0.12 85.71 561.16 80.95 170.92
2010 7.90 0.50 71.11 638.57 91.62 203.17
2015 1.60 0.58 13.32 681.89 97.81 236.03
2050 1.60 0.67 15.07 696.96 100.00 Z7Z .66

II- :{r; ....;,/r"'~;·// ::: f-m/i;
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RLR.3 SUM Q [UO LRG QULT
125.02 0.18 0.38 69&.96

RLBUQUERQUE ORT R DRTE lIME Q DEC n UH6 SI.I1 UH6 POULT PLR6
LR CUEVR RRROYO TRIB 07-Ju1-B1 1720 0.00 0.00 0.00

172S 0.00 0.00 0.00
1730 0.00 0.00 0.00 0.00 0.00 0.00
1735 6.30 0.08 35.12 35.12 5.01 21.27
1710 H.OO 0.17 78.05 113 .17 16.21 15.21
1715 16.00 0.25 89.20 202.37 29.01 66.18
1750 17.00 0.33 91.77 297.11 12.63 87.75
1755 18.00 0.12 100.35 397.18 57.03 111.69
1800 16.00 0.50 89.20 186.68 69.83 132.96
1805 H.OO 0.58 78.05 561.73 81.03 151.21
1810 11.00 0.67 61.32 626.05 89.83 178.17
1915 7.10 0.75 11.25 667.30 95.71 199.11

1820 1.60 0.83 25.61 692.95 99.1l ZlO.72
1825 0.72 0.92 1.01 696.96 100.00 211.65
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