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The VIMHEX hydrological data and analyses are being presented in
a series of VIMHEX hydrology reports. This second volume contains the
streamflow, groundwater and ground response data collected by VIMHEX
during the summer of 1969.

Volume I, Precipitation Data and Analysis, was published in May,
1971. Volume I Tists all the precipitation data collected during the
summer of 1969 in the study area of northeast Venezuela. Most of the
precipitation data is in the form of hourly rainfall.

Volume III will be a presentation of the geometric and hydraulic
properties of the rivers in the study area.

Further analyses of the hydrological data will be published in

other volumes of the VIMHEX hydrology reports.
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ABSTRACT

VIMHEX is an intensive program of tropical meteorological and
hydrological observations taken in northeast Venezuela during the
summer of 1969 to support a study of tropical atmospheric physics and
the resulting effects of rainfall.

The objectives of the program are to express the meso-scale
weather structure in terms of the synoptic-scale envelope and to
formulate the ground response to the rainfall produced by tropical
weather disturbances over relatively flat tropical topography.

The Volume II Hydrology Report is a compilation of the data
obtained on streamflow, groundwater, and ground response in the VIMHEX
study area during the summer of 1969. The report includes 2-hourly
stream flow and mean daily discharge records at 25 river discharge
gaging stations; measured suspended sediment at 4 river locations;
river bed material size analyses at 30 locations; river bank material
descriptions; groundwater table levels in 38 wells; chemical quality
analysis and specific conductance for various discharges at selected
river stations; soil moisture content at 4 locations; infiltration
test results and soil descriptions for various areas in the drainage

basins; and soil temperature data at 1 station.
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CHAPTER 1
INTRODUCTION

The Venezuelan International Meteorological and Hydrological
Experiment (VIMHEX) was an intensive program of tropical meteorological
and hydrological observations taken in northeast Venezuela during the
summer of 1969 to support a study of tropical atmospheric physics and
the resulting effects of rainfall. The general study area is outlined
on Figure I-1.

The objectives of the program are: (1) to express the meso-scale
(10-50 mile) weather structure in terms of the synoptic-scale (1,000
mile) envelope; (2) to formulate prediction methods from this weather
model for runoff from streams, ground trafficability and groundwater
variations; (3) to contribute to the understanding of the role of
meso-scale weather to large-scale weather, and (4) to observe the
extent and severity of equatorial zone thunderstorms relative to that
encountered in other areas.

This report is a collection and presentation of the data relating
to streamflow, river sediments, surface water quality, groundwater,
infiltration in soils, soil temperature and soil moisture. The data
were collected by the VIMHEX Hydrology Section in the study area
during the summer of 1969.

The streamflow data are presented in Chapter II. For each of the
16 primary and 9 secondary discharge gaging stations there is a
station description, a discharge measurement summary, the 1969 discharge
rating curve in tabular form, a listing of the 2-hourly and special
point discharges, and a table giving the mean daily discharges during

the study period. At the primary stations, standard U.S. Geological

I-1



Survey stream-gaging procedures were employed; at secondary stations
less refined discharge measuring techniques were used.

Data on river-transported sediments in the study area were
collected. The river sediment information is given in Chapter III. The
data include measured suspended sediment discharges, size analyses of
river bed-material sediments and descriptions of river banks and bank
materials.

Weekly or bi-weekly measurements of the free water surface level in
38 wells were made throughout the summer of 1969. The fluctuations are
indications of changes in groundwater storage. These measured fluctu-
ations are tabulated in Chapter IV. At one well, a continuous water
level record was obtained. The record has been reduced to 2-hourly
and special point water levels. The continuous record exhibited a
daily cyclic variation in the free water surface level in the well.

Chemical quality analyses and specific electrical conductance
tests were made on samples of river water collected at various primary
discharge measuring stations. The results of these analyses and tests
are given in Chapter V.

In Chapter VI, the soils in the study area are described. In-
filtration test results at 9 locations, representative of the different
soil types, are given. Soil moisture readings at 4 locations and soil
temperature profiles obtained in the top 24 inches of soil at Anaco are
presented.

The purpose of this data report and the VIMHEX data reports on
precipitation (Volume I) and on hydraulic and geometry properties of the

rivers (Volume III) is to provide a documentation of the hydrologic

[-2
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measurements. This documentation will facilitate the preparation of

reports dealing with the analyses of the data.
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CHAPTER I1I
STREAMFLOW DATA

INTRODUCTION

Water discharge measurements were made at 16 primary and 9 crest-
stage partial record stations during the summer of 1969. The locations
of the gaging stations are shown on Figure II-1.

Standard U.S. Geological Survey stream gaging methods were employed
to measure the discharge at the primary gaging stations. At the second-
ary partial record gaging stations, discharges were measured by less
accurate means.

In this chapter, the discharge hydrograph data for the 25 river
gaging sites are presented. Mean daily discharges for the 16 primary

stations are also given.
PRIMARY STATIONS

At the primary gaging stations Stevens Type A35 water level re-
corders were installed to continuously record the stage in the river.

For all but one station, the stage recorders were attached to bridges.
Bridge sites were chosen because they are easily accessible on the road
network.

Large discharges were, by necessity, measured from the bridges, but
for Tow flows the stream gagers were instructed to choose the cross-
section at which the most accurate discharge measurement could be made.
Generally, this meant that low flows were measured by wading at a narrow
section either upstream or downstream of the bridge. The Rio Tigre at Las

Piedritas was gaged from a boat at the same cross-section for all flows.

I1-1



A stage-discharge rating curve was established at each of the pri-
mary gaging stations. ATl continuous stage records were converted to
2-hourly digital form. Abrupt changes in stage that occurred between
the 2-hour intervals (special points) were included in the digital
stage records. All stage records were punched on computer cards.

A computer program was written to convert the digital stage records
into 2-hourly and special-point discharges by using the stage-discharge
rating curve. The discharges were tabulated and printed by the computer
in the form given in this report. The computer program also included
a punched-card output for all discharges.

The 2-hourly and special-point discharges were used to compute the
mean daily discharges at each of the primary gaging stations. The
trapezoidal rule was employed to obtain the mean daily discharge. Another
computer program was written to facilitate the computing of the mean
daily discharges.

The discharge measurement summaries, stage-discharge rating curves,
2-hourly discharges, and mean daily discharges for each of the 16 pri-
mary gaging stations are given in the following tables.

A few comments are necessary to define the aims of the stream gaging
program. The primary function of the stream gaging program was to obtain
an accurate measurement of the runoff at each of the gaging stations.
Those discharges are presented in this chapter. The relations between
the hydraulic and geometric properties of the rivers at gaging stations
are also being compiled and analyzed but will be presented in VIMHEX

Hydrology Report, Volume III.
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In addition to the remarks given in the stream gage descriptions,
the supplemental comments given below will be useful in assessing the
discharge records.

The Rio Areo is principally a groundwater-fed stream. The records
showed that there were only small variations in stream discharges even
during the tropical storm season. The stage-discharge relationship at the
R10 Areo gaging station was affected by backwater from the Rio Tigre
downstream. The method used to compute Areo discharges has been described
by Duke [1] and is not given in this report.

Four gaging stations, the Rio Oritupano at Los Caracas, the R10
Guanipa at the crossing of Maturin-Temblador road and the Rios Caris and
Tonoro at the crossing of the Santa Barbara-Aguasay road exhibited pro-
nounced shifting control. Shifting control has been discussed and illus-
trated in the stream-gaging procedure manual describing the methods and
practices of the U.S. Geological Survey [2].

The R10 Oritupano at Los Caracas and the Rios Caris and Tonoro
are wide sand-bed channels and exhibited shifts in the rating curve de-
pending on the magnitude and duration of each storm hydrograph. Also
the R1o Oritupano control was affected by the migration of the channel at
the bend immediately downstream of the gaging station.

The Ri0o Guanipa at the crossing of the Maturin-Temblador road was
greatly influenced by its two tributaries, the Rio Caris and Rio Tonoro.
The Rio Guanipa shift in the rating curve has not been identified as
adequately as for the other three stations.

The details of the methods employed to shift the rating curves at
these four river gaging stations are somewhat involved and are not given

in this report.



RIVER GAGE DATA

NAME: Sta. No. 11 Rio Areo at Las Bombitas.

LOCATION:  Longitude 63° 31.5' W, latitude 08° 44.9' N. Approximately
35 km SSW of Oritupano, 1.2 km NW of Las Bombitas.

DRAINAGE AREA: 193 sq mi (from topographic map).

GAGE: Stevens Type A35 water level recorder attached to right bridge
abutment on downstream side of bridge.

RECORDS AVAILABLE: April 10, 1969 through September 30, 1969.

REMARKS: Record is good. This gaging station was affected by backwater
conditions. A Stevens Type F water level recorder was in-
stalled on June 30, 1969, 1554 ft river distance upstream from
the A35 gage. The method used for computation of discharge
is described in Computation of Discharge at Gaging Stations
Affected by Backwater (Duke, James, 1967, Thesis - M.S.C.E.,
The University of Texas, Austin, Texas).

CODING: M signifies missing data; E signifies estimated data.

:

" _.L‘:H

Leoking downstream at Rio Are The A35 neconder 4s in the

metal house on fop of the con tal pipe attached nean the night
abutment cf the bridge. Most of the discharge measwrements were made
at a section about 100 feet downstream cof the bridge.



SUMMARY OF DISCESgGE MEASUREMENTS
STA. NO. 11  RIO AREO AT LAS BOMBITAS

Num-=
ber
Mean Inside Per- Meas. Gage

Meas. Velo- Gage  Dis- Shift cent Sec- Height Water

No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.
ft  sq ft fps ft cfs ft ft he  OF
1 May 7 Romero 40.0 107. 1.33 0.5 142, 0 +2.2 Mading 21 0 1.0 83
2 30 Santaella 34,0 96.8 1.53 0.62 148. 0 +3.5 Wading 18 0 1.0 82
3 June 9  Romero 4.2 107, 1.38 0.70 148, 0 +1.4 Wading 24 -.0 1.2 8
4 19 Santos 38.0 122. 1.23 0.84 150. 0 0.0 Wading 22 0 1.5 87
5 July 7 Romero 32.5 99.4 1.40 0.53 139. 0 +0.7 |Wading 27 0o 1.5 -
6 14  Stevens 3.0 142. 1.39 1.44 198, 0 +8.2 Bridge 25 0 1.1 80
7 18 Tirado 64.0 205. 1.06 1.67  218. 0 +3.2 Bridge 27 -.01 1.2 80
8 23 Santos 44.5 134, 1.25 1.24 167. 0 -0.6 Wading 24 -.01 1.2 80
9 30 Santaella 43.0 109. 1.36 0.94 148. 0 -5.1 Wading 23 0 0.8 79
10 Aug. 6 Santaella 61.0 163. 1.24 1.68  202. 0 +1.0 Wading 25 -.02 2.0 78
1 14  Santaella 51.0 166. 1.17 1.2 195. 0 *14.7 Bridge 23 0 0.9 76
12 21 Tirado 54.0 184. 1.07 1.40 196. 0 +7.1 Bridge 23 0 1.2 76
13 28  Romero 4.0 142, 1.21 1.31 172, 0 -0.6 Wading 22 0 0.8 76
14 Sept. 4 Santaella 44,0 132. 1.23 1.08 163. 0 +1.9  Wading 23 0 1.9 78
15 11 Tirado 44,0 120. 1.27 0.94 152. 0 0.0 Wading 23 -.0 0.8 -
16 18 Tirado 43.0 116, 1.29 0.84  148. 0 -0.7 \Wading 23 0 0.8 -
17 25  Tirado 43.0 115, 1.30 0.80 149, 0 +3.5 \Wading 24 -.01 0.7 -

I1-6
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RIVFR GAGE [ATA

STA. NO. L1 RIN AREN AT LAS AOMRITAS
APRIL 1969
DISCHARGE [N CFS
DAY 0200 0400 0600 0800 1000 1200 1400 1660 1#00 200U 2200 2404
10 M M M M L] b 130. 128, 176 126. 126. L27.
11 128. 129. 130. 131. 131. 131. 130. 129. 127. 126. 127. L23,
12 129. 130. 131. 131. 131. 131. 131. 130, | &4 128. 129. 130.
13 131. 131. 132. 133. 134. 133. 132. 131. 131, lL3c. 130. L3l
14 131. 132. 134. 134. 134, 134, 133. 131. 131. L30. 130. 131.
15 131. 132. 133. 134. 134. 134, 133, 131. 13C. 120. 130. 131.
16 131. 131. 132. 133. 133. 133, 131. 131. 130 129. 1249. 173.
17 130. 131. 132. 133, 134. 133, 132. 13n. 1727, 12%. 129. 130.
18 131. 131. 132. 133. 134, 133, 1372. 131. 129, 129. 129. 130.
19 131. 131. 132. 133. 134. 133, 131. 131. 124, 129. 129 130.
20 131. 131. 132. 133. 134. 133. 131. 130. 1249, 129. 129. 130.
F4 3 130. 131. 132. 133. 133. 132. 131. 130. 123. 128. 128. 129,
22 130. 131. 131. 132. 133. 132. 131. 130. 122, 12k, 128. 130,
23 130. 131. 131. 13l 132. 132. 131. 130. L23. 129 129. 130,
24 131. 131. 132. 133. 134. 134. 132. 131. 130. 130. 130. 130.
25 130. i3l 131. 132. 133. 134, 134. 132. 131. 131. 131. 131.
26 I31. 132. 133. 134, 134, 134. 134. 133, 131. 131. 131. 131.
217 131. 132. 133. 134. 134. 134, 133. 131. 130. 130. 130. 130.
28 131. 131. 131. 133. 134. 133. 131. 130. 122, 127. 127. 124,
249 128. 129. 130. 131. 132. 132. 131. 129. 127. 127. 127. 1?7.
30 128. 129. 130. 131. 132. 132. 131. 130. 124, 127. 127. 170,

®SPECIAL POINTS

NONE
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Day 0200

1 128.

2 128.

3 128. E
4 130. E
S 131. E
6 132. E
7 138.

8 140.

L] 140.

10 139.

Tl 139.

1 138.

13 140.

14 137.

15 135.

16 134,

17 133.

18 132.

19 131.

20 131.

21 133,

22 l41l.

23 138.

24 140

25 146.

26 145.

27 143.

28 140.

24 138.

3u 141.

31 141.

#SPECIAL POINTS

NONE

0400

130.
129.
129.
131.
132.
133.
138.
1404
140.
140.
139.
138.
140.
137.
136.
135.
134,
132.
131.
131.
134,
142.
138.
143.
146.
145.
143.
140.
138.
142.
142.

mmmm

0600

131.
130.
130.
132.
133.
133.
138.
141.
1404
140.
140.
138.
140.
138.
136.
135.
134.
133.
133.
132.
136.
142.
139.
145.
146.
146.
143.
140.
138.
142.
142.

mmmm

STA.

0800

132.
131.
131.
133.
134.
134,
139.
142.
141.
140.
140.
l41.
140.
138.
137.
136.
134.
134.
134,
133.
137.
142.
139‘
l4b.
l46.
l46.
143.
140.
139.
143.
1‘.2.

mmmm

ND. 11

1000

132.
132.
132.
134,
135.
134.
140.
142.
141.
140.
140.
142.
140.
138.
137.
136.
135.
134.
134.
134.
138.
142.
140.
146.
147.
l4b6.
143.
140.
139.
143.
142.

RIVER GAGE DATA
RID ARED AT LAS BOMBITAS

MAY

1969

DISCHARGE IN CFS

mmmm

1200

132.
132.
134,
135.
136.
135.
140.
142.
140.
140.
140.
l42.
140.
138.
137.
136.
134,
133.
133.
133.
138.
142.
140.
146,
146
l45.
142,
140.
139.
143.
142.

mmmm

1400

131.
132.
133.
134,
136,
136.
139,
142.
140.
140.
139.
142.
140.
137.
136.
134,
134.
132.
132.
132.
139.
140.
139,
147.
l46.
144,
142.
138,
L38.
142.
142.

mmmm

1600

130.
131.
132.
134.
135.
136.
138.
141.
139,
139,
138.
141.
138.
136.
135.
133.
132.
131.
131.
131.
140.
140.
13R.
l46.
l46.
144,
140,
138.
138,
142.
l41.

MM mm

1800

126
130.
131.
133,
134.
136.
138,
140.
139,
138.
138.
140.
138.
135.
134,
132.
131.
130.
130.
130.
140.
138.
138.
l46.
145.
143.
140.
137.
138.
141.
140.

mmmm

2000

129.
129.
131.
132.
134.
137.
138.
140,
138.
138.
138.
140.
137.
135.
134,
132.
131.
130.
130.
130.
1404
138.
138.
146.
145,
143.
140.
137.
140.
l4l.
140.

mmmm

2200

127.
128.
130.
131.
133.
137.
139.
140.
138.
138.
138.
140.
137.
135.
136.
132.
131.
130.
130.
131.
140.
138.
138.
146,
145.
143.
140.
137.
140.
l41.
140.

mmmm

2400

128,
128.
130.
131.
132.
138,
140.
140.
138.
138.
138.
140,
137.
135.
134,
133,
131.
131.
130.
131.
141.
138.
138.
146.
145.
143,
140,
137.
140.
141,
140.

mmmm



6-11

RIVFR GAGF DATA

STA. NO. 11 RIN AREN AT LAS BOMBITAS
JUNE 1969
DISCHARGE IN CFS

DAY 0200 0400 0600 0800 1000 1200 1400 1600 19400 2000 2200 24010
1 141. 142. 142. 142 142. 142. 142 lal. l4G. 140. l41. 142.
2 142. 143. 143. 144. l44. 144. léa. l144. 145 . l4b. 147. 147.
3 147. 148. 148. 148. 148. 148, lat. l147. 147. 147. 147. 147.
& 146. l146. 146. 146 l46. l146. 145. 144, 44 . la4. 144. 143,
5 143. 143. 143, 143. 143. 143. 142. 142. L&42. 142. 142. 142.
6 142. 142. 142. 142. 142. 142. l42. 140. 140. 140. 140. 140.
7 140. 140. 141. 142. 142. 142. lal. 142. 143 . 143, 144, lL44.
8 145. 145. l46. 146. l46. 147. 147 147. 147. 147. 147. 147.
9 147. 147. 147. 147. 147. 146. 145, 145, La4. l44. las. 144.
10 144. 144, 144 . 144. 144. 143. 142. 142. 141. L40. 140. 140.
il 140. 140. 141. 142. 142. 140. 140. 139. 134, 138. 138. 138.
i2 138. 139. 140. 140. 140. 139. 13k. 13K, L3%, 139. 140. 140.
13 l141. 142. 142. 143. 143. 142. 142. 141. 140 140. 140. 140.
14 140. 140. 140. 140. 141. 140. 140. 139, L3f, 138. 138. 138.
15 138. 139. 140. 140. 140. 140. 139. 13%, 13~. 138, 139. 140.
16 140 . 140. 140. 140. 140. 140. 140. 134, 13k, 138. 138. 135.
17 140. 140. 140. 140. 140. 140. 140. 140. lad. l4a. l4b. las.
18 148. 148. 149. 149. 150. 150. 150. 150. 150. 150. 150. 150.
19 150. 150. 150. 150. 150. 150. 150. 150. 149, 149. 143 1494
20 149. 149. 149. 149. 149. 148, 14R. 148. 147. 147. 147. 147.
21 147. 147. 147. 146. 146. 146. l4b. l46. 147. 147. 147. 147.
22 147. 147. 148. 148. 148. 148B. 147. 147. 147. 147. 147. 147.
23 147. 147. 148. 148. 148. 148. 147. 147. l46. l46. l46. l46.
24 146. 146. 146. 146. l46. 146. 146, 145, l4a, léa. 144. la4.
25 144. 144. 145. 145. 145. L4, 144. 143. l43. 142. 142. 142.
26 142. 143. 143. 143. 143. 143. 142. 147, 141. 140 140. 141.
27 141. i141. 142. 142. 142. 141. 140. 140. 139. 139. 139. 139.
28 139. 140. 140. 140. 140. 140. 140. 13&. 138. 138. 138. 1384
29% 138. 138. 138. 139. 139. 139. 138. 138. 137. 140. 142. 143.
3u 144. 144, 144. 144 144. l44. 143. ld4. l4G. 147. l48. 148.

*SPECIAL POINTS

29 1830/137.
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DAy

——
OO =Nt w N -

12#
13
la*
15
16
17
1b
19
20
21
22
23
24
25
26
21
28
29
30
Il*

*SPECIAL POINTS

8
12
14
31

0200

1‘80
152.
146.
145.
143.
139.
136.
133.
146.
156.
163.
175.
175.
186.
196.
230.
227.
218.
192.
210.
245.
223.
182.
171.
158.
152.
161.
158.
156.
158.
156.

1250/143.
1110/176.
0705/189.
1850/165.

0400

149.
152.
L46.
145.
145.
139.
136.
132.
146,
157.
164.
176.
177
187.
200«
230.
22T
214.
189.
21T7.
243.
220.
178«
171.
157.
154.
161.
158.
156.
159.
155.

0600

150.
152.
l46.
145.
la4.
139.
135,
132.
lab.
157.
165.
177,
178.
189.
203.
230.
226.
212.
189.
222.
240.
218.
176.
171.
158.
154.
160.
158.
156.
158.
154.

STA.

naono

150.
152.
l4b.
1"5‘
144,
138.
136.
133,
147
158,
l66.
178.
178.
186.
207.
229.
226.
209.
187.
227.
239.
213.
174.
169.
157.
155.
159.
159.
157.
158.
154.

NO. 11

1000

151.
151.
L46.
144,
l44.
138.
135.
137.
148.
159.
166.
178.
178.
186.
2l4.
229.
225.
208.
188.
228.
240.
211.
170.
167.
156.
153.
159.
157.
156.
157.
152.

RIVER GAGE DATA
RID ARED AT LAS BOMBITAS

JuLy

1969

DISCHARGE IN CFS

1200

151.
150.
l4b.
léb.
143.
139.
136.
140.
148.
159.
169.
179.
179.
187.
221.
229,
223.
215.
iaﬁ‘
234,
234,
207.
167.
165.
157.
154,
158.
157.
154.
156.
152.

1400

152.
150.
145.
142,
143,
138.
137.
139.
148.
161.
171
178«
180.
18B.
228.
230.
219.
212.
187.
23T
234,
205.
166.
162.
156.
155.
15684
157,
154.
156.
151.

1600

152.
146 .
l4b6.
142,
142.
138.
135.
142.
la4H,
162
L7T1ls
180.
181,
190.
222.
230.
221.
209,
187,
23B.
234,
202.
168.
159
15%.
155.
157.
156.
154,
lb6.
153.

LE00

152.
14R .
145.
143.
142.
133.
134.
143.
150.
159.
171.
172.
183.
192.
225.
230.
221.
206 .
190.
241 .
23l.
196.
169.
159.
155
154,
158.
157.
154.
156.
152.

2000

152.
147.
145.
142.
141.
138.
133.
142.
152.
161.
172.
172.
1R2.
193.
230.
230.
219.
200.
195,
262,
227.
194.
169.
159.
L53.
158.
158.
156.
154.
L56.
l64.

2200

152.
148.
145,
143.
140.
137.
133.
143.
154.
161
172.
174.
185.
192.
226.
230.
219.
199.
201.
244,
227«
189.
169.
159.
153.
159.
158.
156.
156.
156.
l64.

2400

152.
148.
la4.,
143,
140.
137.
133,
143,
154.
162.
173.
175.
la4.
1494,
231.
230,
218,
197.
204,
243,
224,
1ht.
1649,
157.
152.
160.
157.
155.
156
157
l66.



LL-1I

14%
15
16
Li*
lu%
19
20
21
22
23
24
25%
26
27
28
29
30
il

#SPECIAL POINTS

———
- TR

29

0200

165.
169.
168.
201.
221.
213.
187.
164,
161.
162.
156.
150.
159.
168.
176.
177.
167.
167.
215.
192.
183.
183.
191.
170.
167.
173.
175.
174.
168.
163,
162.

1630/173.
1550/167.
1530/167.
1700/166.
2320/163.
1930/171.
1700/173.

0400 0600
166. 169.
169. 168.
168. 1684
203. 204.
226. 222.
209. 208.
185. 185.
164. 162.
161. 162.
160. 161,
156. 156.
152. 152.
161. 162.
169. 169.
178. 178.
176. 175.
166. 166.
167. 168.
217. 217.
191. 191.
182. 182.
185. 188.
190. 188,
168. 167.
168. 169.
174. 173.
175. 175.
174. 174.
169. 168.
163. 164.
162. 162.
16357162
17307169,

STA.

0800

169.
169.
led.
206.
223.
207.
180.
162.
163,
162.
156.
153.
162.
168.
178.
173.
166
168.
216.
190.
182.
189.
187.
165.
168.
174.
175.
172.
L68.
162.
162.

1700/163.

NO. 11

1000

169.
167,
168.
7210
219.
207.
179.
163.
160.
l61.
155.
152.
163.
170.
179
173.
l66.
167.
213.
189.
182.
190.
185.
167.
168.
174.
174.
173.
168.
162.
162.

RIVER GAGE DATA

1600

170.
168,
185,
216.
217
201
173.
l68.
162.
157,
155.
156.
164.
171.
179.
171.
164,
167.
204,
136.
183,
197.
181.
l66.
169.
174,
173.
171.
l66.
162.

RIN ARED AT LAS BNOMAITAS
AUGUST 1969
DISCHARGE In CFS
1200 1400
169. 170.
167. 166
167. 167.
211. 214,
219. 21E.
205. 200,
178. 176.
161. 161.
161. 161.
159. 157,
155. 154.
153. 154,
162. 162,
170. 169.
179. 181.
174. 172.
165. l66ba
168. 167.
211. 208.
190. 190.
183, 181.
191. 190.
1R3. 181.
166 166.
169. 169.
174. 174.
173. 174.
172« 172.
167. 166.
163. 163.
162. 160.

160.

1800

169.
170.
188,
2lé.
215,
137,
172.
163,
161.
15T
153,
156.
164,
173.
179,
170.
164,
16¢.,
205,
185.
163.
192.
179.
L&6T .
172.
174.
173.
171.
l65.
162.
160.

2000

170.
170.
194.
217.
211.
194.
170.
162.
160.
157.
152.
157.
165,
174.
178.
169.
162.
1R2.
199.
145.
183.
191.
176,
167,
L71.
174.
174.
169.
165.
161.
159.

2200

170.
168.
197.
217.
209.
193.
168.
162.
161.
157.
151.
158.
l64.
174.
179.
168.
162.
195.
195.
185.
184.
191.
173.
166.
173.
176.
174.
167.
165.
162.
159.

2400

169.
168.
201.
219.
212.
191.
l66.
161.
162.
157.
151
159.
166,
175.
177.
168.
158.
200.
195.
1895,
183,
191.
1724
167.
173.
175.
174.
168.
164,
162.
160.
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RIVER GAGE DATA

STA. ND. 11 RIND ARED AT LAS BOMBITAS
SEPTEMBER 1969
DISCHARGE IN CFS

DAY 0z00 0400 0600 0800 1000 1200 1400 1600 1300 2000 2200 2400
1* 158. 158. 158. 158. 158. 159. 160. 153. 162. 164, 164, 167.
2 168. 169. 168. 169. 170. 170. 170. 169. 169. | 16Ba 168. 167.
3 167. 165. 163. 163. 162. 164, 164. 162. 160. 162. 160. 161.
4 159. 159. 159. 159. 160. 160. 160. 160. 160. 161 160. 158.
5 160. 16l. 162. 160. 160. 159. 160. 158. 159. 159. 160. 160.
& 160. 160. 160. 158. 158. 159. 159. 158. 159. 159. 159. 157.
7 159. 158. 158. 158. 158. 159. 159. 158. 159. 158. 159. 159.
H 159. 159. 159. 158. 158, 158. 157. 157. 157. 157. 158. 153,
9 158. 158. 158. 159. 156. 153. 154. 154. 153, 153. 153. 153,
10 153. 153. 153. 153. 154. 154. 154. 156, 153. 153. 153. 152.
11 152. 155. 155. 154. 153. 154. 153. 153. 152. 152. 151. 151.
12 150. 151 151. 150. 150. 151. 151. 151. 152. 150. 150. 149.
13 151. 150. 150. 149. 149. 151. 149. 148, L48. l148. 148. l4H.
14 149. 148 . 148. 150. 150. 150. 149. 149. 150. 148. 148, 148,
15 148, 148. 147. 147« 147. l48. 148. lab. 147. l46. l4b. l46.
lo 146. 146. 145. 144, 147. l46. l46. lab. l4f. 147. 148, 150.
17 151. 151. 152. 152. 152. 151. 152. 152. 152. 152. 150. 150.
18 150. 150. 149. 148. 147. 14E8. l48. l44. 147. 147. 147 147.
19 147. 147. 147. 147. l4b. 147. l4b. 145. 145, 146, 144, l146.
20 145. 145. l44. 145. 145. 145. 144, l44. l4a, L46. 145. 146,
21 146, l46. l46. 148. l48. l46. l4b. 145. L44. 145. 143. 145.
22 143. 1424 142. 142. 141. 142. 143. 142. 142. 143. 143. 142.
23 l44. 145. 145. 145. l44. 145. l4b6. 145. L46. l46. l46. l4b.
24 145. 145, 145. 145. 145. 145. 147. 143, l44. 143, 142 143,
25 l44. 144 . 144. 144. l44. 142« 144, 143. 142. 142. 142. 142.
26 139. 139. 139. 140. 140. 139, 138. 137, 139. 138. 139. 139.
21 139. 139. 139. 139, 138. 138. 137. 136. L36. 136. 136. 136.
28 136. 136. 137. 139. 139. 137. 136. 136. 136, 136. 138. 137.
29% 138. 138. 140. 139. 140. 139. 145. 143. L45. 145. 145. 145,
30% 143, 143. 143. la4. l44. l44. 143. 142. 140. 145, 146. l46.

*SPECIAL POINTS

1 1700/159.
29 1300/139.
30 1B40/141.



i G W

M
129.
130.
132.
132.
132.
131.
131.
131.
131.
131.
130.
130.
130.
L31.
132.
132.
1374
130.
129.
129.

NO.

11

RIVER GAGE DATA
RIO AREQ AT LAS ROMBITAS

MEAN DAILY DISCHARGE IN

MAY
130.
130.
131.
132.
134‘
135.
139.
l41.
140.
139.
139.
140.
139.
137.
135.
134.
133,
132,
132.
132.
138.
140.
1390
145.
146.
145.
142.
139.
139.
142,
l41.

mmmm

1969

JUNE
l141.
144,
148.
145.
143.
l41.
142.
l46.
143.
140.
130.
l141.
139.
139,
139.
l4l.
149,
150.
148.
147,
147.
14?.
145.
la4,
142.
1‘000
l’}q.
139.
145,

JULY
151.
150.
l4b.
Las,
143.
138.
135.
138.
148.
1994
L68.
1764
180.
189.
215.
230.
223.
209.
191.
230.
236.
207.
172.
165.
156.
155.
159.
157.
155.
157
156.

CFS

AUGUST
169.
169.
176,
210,
218.
2013,
178.
163,
161.
159,
15‘.‘.
15".
163.
170
178.
173.
165,
172.
208.
189,
183.
189,
133,
167.
lb?.
174.
174,
172.
167.
163.
161

SEPTEMBER
160.
169.
163.
160.
16C.
159.
159.
158.
155.
153%.
15354
151.
149,
149,
l47.
146.
151.
148 .
l46.
145.
146.
142.
145.
l44,
143.
139.
138.
137.
l41.
laa.



RIVER GAGE DATA

NAME: Sta. No. 12 Rio Oritupano at Los Caracas.

LOCATION: Longitude 63° 30.6' W, latitude 09° 04.2' N. Approximately
7.3 km WNW of Oritupano, at Los Caracas.

DRAINAGE AREA: 268 sq mi (from topographic map).

GAGE:  Stevens Type A35 water level recorder attached to left
downstream side of bridge.

RECORDS AVAILABLE: April 16, 1969 through September 30, 1969.

REMARKS:  Record is good. Shifting control method was applied from
July 12 through September 30.

CODING: M signifies missing data; E signifies estimated data.

Aenial view of the Rio Onitupano at Los Caracas. The gaging site 44
at the bridge which is Located downstream of the Large meander Loop
in the Lower Left-hand corner of the photograph. There 48 a Large
point bar fust downstream from the bridge.

I1-15



SUMMARY OF DISCHARGE MEASUREMENTS
FOR

STA. NO. 12  RIO ORITUPANO AT LOS CARACAS
Num-=
ber
Mean Inside Per- Meas. Gage
Meas. Velo- Gage Dis- Shift cent Sec- Height Water
No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.
ft  sq ft  fps ft cfs ft ft  hr  OF
1 May 7 Santos 48.3 3.6 1.28 0.59 45.5 0 -4.9  Wading 23 0 0.6 88
2 18 Santos 48,0 3.4 1.20 0.56 43.5 0 -2.0 Wading 23 0 0.5 88
3 27 Santaella 44.0 36.2 1.19 0.54 43.1 0 +2.4 Wading 22 0 0.5 84
4 June 10 Romero 48.0 52.5 1.36 0.79 71.4 0 +2.1  Wading 25 0 0.9 83
5 19 Santaella 70.0 101. 1.47 1.49 148, 0 -5.5 Wading 20 +.03 0.7 88
6 25 Santos 72.0 106. 1.46 1.50 155, 0 -2.0 Wading 24 0 0.9 83
7 27 Santaella 68.0 86.0 1.43 1.28 123. 0 -2.6  Wading 19 -.01 0.6 85
8 July 11 Santaella 74.0 171. 2.13 2.46 364. 0 +0.8 Wading 22 -.03 0.8 76
9 11 Santaella 52.0 165. 2.9 2.98 480. 0 -4,7 Bridge 27 Var. 1.3 5
10 11 Santaella 52.0 205. 3.05 3.32 626. 0 +4.6 Bridge 19 +.15 1.1 74
N 12 Santos 50.0 243 3.28 4.26 798. 0 -4,0 Bridge 26 +. 17 1.3 78
12 12 Santos 50.0 251. 3.76 4.51 945, 0 +2.8 Bridge 26 +.10 1.3 7
13 12 Santos 50.0 284. 3.9 4.81 1110, 0 +5.1 Bridge 26 +.5] 1.3 -
14 12 Santos 50.0 341. 3.64 5.19  1240. 0 -3.4 Bridge 26 +.10 1.1 75
15 14 Velasquez 64.0 185. 1.81 2.73 334, -.37 -0.4 Bridge 22 0 1.3 80
16 21 Romero 70.0 115. 1.1 1.63 128. -.29 -5.0 Bridge 26 -.01 0.7 84
17 29 Santaella 65.0 107. 0.93 1.28 99.3 -.25 -3.1 MWading 23 -.01 0.7 82
18 Aug. 2 Tirado 71.0 73.5 1.05 1.04 77.2 -.19 +0.9 Wading 25 0 0.6 80
19 4 Tirado 80.0 152. 1.73 2.14 263, -.04 -3.2 Wading 22 -,06 0.7 78
20 9 Santos 50.0 147. 1.82 2.23 268, =-.02 -9.9 Bridge 23 -.09 1.2 83
21 10 Santos 70.0 154, 1.91 2.18 294, -.03  +3.7 MWading 24 +.03 1.0 83
22 16 Tirado 50.0 143. 1.63 2.34 233, -.3%7 -4.1 Bridge 26 -.01 1.2 79
23 21 Romero 67.0 155, 1.22 1.98 189. =-.33 +3.7 Wading 20 -.01 0.7 8
24 Sept. 5 Sabino 62.0 90. 0.99 1.21 89.3 -.23 -1.6 Wading 22 0 0.5 85
25 10 Romero 54.0 254. 2.93 3.87 743. 0 +2.0 Bridge 28 +,02 1.1 80
26 27 Tirado 64.0 77.2 0.87 1.06 67.0 -.27 -4.1 Wading 23 0 0.7 -
RATING TABLE
FOR
STA. NO. 12  RIO ORITUPANO AT LOS CARACAS
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Hefght <charge Height charge
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs
0.00 1.00 93.0 2.00 249, 3,00 509. 4.00 759. 5.00 1165.
.10 .10 104, s 272, .10 537. .10 785. .10 1227.
.20 .20 116. .20 295. .20 565. .20 813. .20 1293.
.30 .30 129. .30 320. .30 593, .30 843. .30 1363.
.40 .40 143. .40 345, .40 621. .40 877. .40 1437.
.50 37.5 .50 158. .50 372. .50 647. .50 915. .50 1515.
.60 49.0 .60 174. .60 401, .60 671. .60 957. .60
.70 60.0 .70 191. .70 428, .70 693. .70 1003. .70
.80 71.0 .80 209. .80 455, .80 713. .80 1053. .80
.90 82.0 .90 228, .90 482. .90 735. .90 1107. .90

II-16



LL-TI

DAY 0200
16 M

17 49.0
18 47.9
19 46.8
20 46.8
21 45.6
22 46.8
23 46.8
24 46.8
25 46.8
26 46.8
27 45.6
28 44.5
29 44.5
30 44.5

#SPECIAL PDINTS

NONE

0400

49.0
4T7.9
46.8
46.8
45.6
46.8
4648
46.8
46.8
46.8
45.6
44,5
44.5
44.5

0600

49.0
47.9
46.8
46.8
45.6
46.8
46.8
4648
46.8
46 .8
45.6
44.5
44,5
4445

STA.

0800

49.0
4T7.9
46.8
46.8
45.6
46.8
46.8
46.8
46.8
46.8
45.6
4445
4445
44.5

NO. 12

1000

M
49.0
4T.9
46.8
46.8
45.6
46.8
46.8
46.8
46.8
46.8
45.6
45.6
44.5
44,5

RIVER GAGE DATA
RIO DRITUPAND AT LOS CARACAS

APRIL 1969

DISCHARGE IN CFS
1200 1400
49.0 49.0
49.0 49.0
47.9 47.9
47.9 4T7.9
46.8 4749
45.6 46.8
46.8 4T.9
46.8 47.9
47.9 47.9
46.8 46.8
46.8 46.8
45.6 45.6
45.6 45.6
44,5 44,5
44,5 47.9

1600

49.0
49.0
4T.9
4T7.9
49.0
46.8
46.8
47.9
47.9
46.8
46.8
45.6
44,5
44.5
44.5

1800

49.0
47.9
4T7.9
46.8
45.6
45.6
46.8
46.8
46.8
45.6
45.6
44.5
44,5
44,5
44.5

2000

49.0
47.9
46.8
46.8
45.6
45.6
46.8
46.8
46.8
45.6
44,5
44.5
4445
43.3
43,3

2200

49,0
4T7.9
46.8
46.8
45.6
45.6
46.8
46.8
46.8
45.6
45.6
44.5
44.5
43.3
63.3

2400

49.0
47.9
46.8
46.8
45.6
45.6
46.8
46.8
46.8
45.6
45.6
44,5
44,5
44.5
44,5



8L-11

RIVER GAGE DATA
STA. NO. 12 RIO ORITUPANO AT LOS CARACAS
MAY 1969
DISCHARGE IN CFS

DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
1 44.5 44,5 44,5 44.5 44,5 45.6 45.6 45.6 44,5 43.3 44,5 44,5
2 44,5 4445 44,5 4445 45.6 45.6 45.6 4445 43.3 43.3 43.3 43,3
] 43.3 43.3 43.3 4445 44.5 45.6 46,5 43,3 43.3 43.3 43.3 43.3
& 43.3 43.3 44,5 4445 45.6 45.6 45.6 4546 44.5 44.5 44.5 44,5
5 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6
& 45.6 45.6 45.6 4546 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6
7 | 45.6 45.6 46.8 46.8 46.8 47.9 47.9 4T.9 46.8 4T.9 49.0 49.0
8 49,0 49,0 49.0 49.0 49,0 50.1 50.1 50.1 49.0 51.2 51.2 51.2
9 51.2 51.2 50.1 50.1 51.2 53.4 55.6 56.7 55.6 54.5 54.5 53.4

10 53.4 52.3 52.3 51.2 51.2 51.2 50.1 49.0 49.0 49.0 49,0 49.0

11 49.0 49.0 49.0 49.0 49.0 4T7.9 47.9 47.9 46.8 46.8 46.8 47.9

12 47.9 47.9 47.9 46.8 46.8 46.8 45.6 44.5 44.5 44,5 44.5 45.6

13 47.9 50.1 50.1 50.1 49.0 49.0 49.0 4T.9 47.9 4T.9 47.9 47.9

14 47.9 47.9 46.8 456 45.6 45.6 45.6 44,5 44,5 45.6 45.6 46.8

15 47.9 47.9 47.9 45.6 45.6 45.6 45.6 44,45 44,5 45.6 45.6 45.6

16 45.6 45.6 46.8 44,5 44.5 4445 44,5 43.3 43.3 44,5 45,6 45.6

L 45.6 45.6 45.6 45.6 45.6 45.6 44,5 43.3 42,2 43.3 43,3 44,5

18 44,5 45.6 45.6 4445 44,5 44,5 44,5 43.3 43.3 43,3 43,3 43.3

19 43.3 43.3 43.3 43.3 43.3 44,5 44.5 43.3 43.3 43,3 43.3 43.3

20 43.3 43.3 43,3 43,3 43.3 63.3 43.3 43.3 43,3 43.3 43.3 43.3

21 43.3 43.3 43.3 43.3 43.3 43.3 43.3 43.3 43.3 42.2 42.2 42.2

22 42.2 42.2 43.3 43,3 43,3 43.3 63.13 43.3 42.2 41.0 41.0 41.0

23 41.0 41.0 41.0 42.2 43.3 44,5 43.3 43.3 43.3 43.3 43.3 43.3

24 4445 45.6 45.6 45.6 46.8 4T.9 49.0 49.0 49.0 49,0 49.0 49.0

25 49.0 4T7.9 46.8 46.8 46.8 46.8 46.8 45.6 45.6 45.6 45.6 45.6

26 44.5 43.3 43.3 43.3 43.3 43,3 43.3 43.3 42,2 42.2 42,2 42.2

217 42.2 42.2 42.2 42.2 42.2 41.0 41.0 41.0 39.9 39.9 19.9 19.9

28 39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9

29% 39.9 319.9 39.9 39.9 39.9 19.9 41.0 43.3 79.8 220. 191. 139.

30 111. 121. 143. 155. 143. 129. 116. 106. 101. 95.2 90.8 B7.5

3l B4.2 83.1 BB.6 101. 104. 114. 115. 114. 114. 112. 109. 104.

*SPECIAL POINTS

29 17T30/82.0 1900/77.6
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12%
13
L4
15%
16
17
18
19%
20
21%
22%
23
24
25
26
27
28
29
30%

*SPECIAL POINTS

12
15
19
21
22
30

0200

99.5
66.6
56.7
50.1
44,5
161.
Téal
116.
112.
78.7
b4 .4
S56.7
68.8
63.3
S53.4
75.4
54.5
49.0
71.0
126.
101.
117.
96.3
1264
116«
122.
149.
107.
8b.4
67.7

19307283,
0700/191.
1755/55.6
1625/60.0
0100/53.4
1845/85.3
0250/105.
1630/67.7

0400 0600
4.1 B9.7
b4. 4 63.3
55.6 5445
49.0 49.0
43.3 £3.3
137. 117.
68.8 65.5
172. 189,
106. 102.
77.6 T5.4
63.3 62.2
55.6 55.6
Tl.0 91.9
6l.1 58.9
52.3 52.3
TS5t Taa3
52.3 52.3
47.9 47.9
128. 143.
125. 126.
96.3 93.0
106. 110.
95.2 97.3
129. 1424
122. 134,
120. 122.
l46. 143.
105. 103,
B4.2 B80.9
66.6 65.5
1835/65.5
1930/54.5
2130/116.
1530/116.

STA.

0800

B5.3
63.3
54.5
49.0
43.3
104.
65.5
191.
97.3
T4.3
6l.1
54.5
109.
57.8
51.2
71.0
51.2
47.9
144.
126.
89.7
122.
102.
156.
147.
136.
140.
102.
79.8
64.4

1910/130.

RIVER GAGE DATA
NO. 12 RIND ORITUPAND AT LOS CARACAS

JUN
DISCH

1000

B2.0
63.3
54.5
49.0
42.2
102.
6T.7
184.
93.0
T3.2
6l.1
54.5
114.
57.8
51.2
666
50.1
49.0
las.
129.
87.5
130.
107.
163.
156.
147.
136.
99.5
T7.6
64.4

2045/75.4

E
ARGE

1200

B0.9
62.2
54,5
47.9
43.3
96.3
68.8
172.
90.8
69.9
6l.1
54.5
110.
56.7
52.3
6444
5041
51.2
153.
129.
Bb.4
130.
111.
158.
1584
149.
133,
97.3
754
b4.4

1969
IN CFS

1400

78.7
b1.1
53.4
47.9
43.3
93.0
66.6

161.
87.5
68.8
60.0
54.5
98.4
56.7
53.4
62.2
50.1
53.4

160.

126.
85.3

122.

112.

144.

156.

149.

128.
97.3
T4.3
64.4

2120/95.2

1600

78.7
60.0
52.3
46.8
51.2
B7.5
66.6
150.
85.3
68.8
58.9
54.5
Bbak
57.8
56.7
60.0
49.0
53.4
1584
122,
B3.1
122.
115.
132.
152.
152.
125.
96.3
73.2
b4.4

1800

754
60.0
51.2
46.8
82.0
B3.1
6T7.7
142,
83.1
6T.7
58.9
60.0
79.8
56.7
56.7
60.0
49.0
52.3
150.
119.
B5.3
111.
121.
122.
147
155.
121.
95.2
72.1
67.7

2000

73.2
58.9
5l.2
45.6
281.
79.8
68.8
132.
B2.0
67.17
57.8
B7.5
T3.2
55.6
57.8
57.8
49.0
52.3
142,
114.
144,
104,
125.
116,
142.
156.
117.
93.0
71.0
6T.7

2200

71.0
57.8
51.2
44.5
228.
17.6
68.8
125.
B0.9
65.5
57.8
94.1
6B.8
54.5
T6.5
57.8
4940
52.3
136,
109.
117,
99.5
129.
115.
134.
155.
114,
91.9
69.9
6TaT

2400

68.8
57.8
50.1
44,5
186.
754
72.1
Ty )
79.8
bhab
56.7
79.8
65.5
53.4
80.9
S6a7
47.9
52.3
129.
105.
128.
97.3
129.
115
129.
152.
110.
88.6
6B.8
67.7



0¢-11

Day

-

[ I R R T
-

10%
11#
12%
13
14
15%
16#*
17
18
19
20
21
22
23%
24
25
26
27»
28
29
30
31

0200

66.6
87.5
Ll4.
B5.3
T2.1
963
71.0
Taa3
82.0
B88.6
lda.
B859.
1120.
420,
337.
576
1310.
737.
554.
203.
laa.
122.
110.
103.
98.4
97.3
93.0
161.
103.
88.6
B3.1

*SPECIAL PNDINTS

10
11
12
15
16
17
23
27

0900/69.9
1430/171.
1615/84.2
0240/ 14%.
0645/T774.
2045/348.
0730/796.
0500/1500.
1450/115.
0830/13%9.

0400 0600
6b.6 66.6
85.3 B4.2
109. 106.
B3.1 B2.0
T1.0 69.9
93.0 90.8
68.8 67.7
6T7.7 b4 4
B3.1 83.1
91.9 4.1
156. 305.
B40. 782.
984 . B63.
406. 392.
340. 337.
673, T77.
1480. 1480.
T709. 687.
531. 498.
195, 186.
1404 139.
121. 120.
109. 109.
102. 101.
98.4 98.4
96.3 6.3
96.3 l112.
181. L77.
102. 101,
B87.5 BT.5
az.0 82.0
1300/149.
1900/128.
1615/523.
0750/790.
1515/654.

RIVER GAGE DATA

STA., ND. 12

1400

147.
90.8
95.2
TT.6

lbq‘
80.9
bbb
62.2
88.6
B7.5

320.

895.

ﬁo?l

337.

315.

680.

ao‘r‘

632,

350.

164,

132.

1154

110.
99.5

_101.

4.1
116.
125.

95.2

85.3

82.0

JULy
DISCHARGE IN CFS
0800 1000 1200
6T.7 B7.5 142
B4.2 85.3 B7.5
103. 99.5 97.3
80.9 79.8 T8.7
69.9 T6.5 134.
B8.6 B5.3 B3.1
66.6 65.5 65.5
63.3 6242 62.2
84,2 BS5.3 B6.%
4.1 91.9 B9.7
384, 372, 356.
788. 759. Al0.
T90. Ta2. 6T6.
375. 366. 356.
335. 327. 320.
T96. T69. T24.
1290. 966. BT0.
669. 652. 634,
460. 420. 384,
177. 174. 169.
136. 136. 133,
119. 117. 117,
11, 114. 114,
101. 101. 99.5
99.5 101. 101.
6.3 96.3 95.2
1364 136. 126.
163. 147. 134,
101. 98.4 96.3
B6a.4 Bb.4 86.4
B2.0 82.0 82.0
21157203,
1655/485. 2015/565.
2110/1430.
1900/759.

RIO ODRITUPANDO AT LOS CARACAS

1600

130.
97.3
93.0
76.5

160.
79.8
63.3
63.3
88.6
B4,2

495.

961.

551

332.

312.

687.

793.

626a

312.

160.

129,

1l4.

106.
8.4

101.
93.0

110.

119.
4.1
B&.2
80.9

1800

111.
109.
9%4.1
75.4
l142.
TT.6
644
65.5
B7.5
155.
596.
1260.
515.
332.
310.
T72.
T96.
618.
277.
156.
128.
112.
106.
98.4
99.5
91.9
107.
115.
91.9
B4.2
80.9

2000

101.
115.
91.9
TS5a4
120.
T6.5
b4 .4
69.9
B7.5
166.
565.
1390.
479,
33z2.
342,
759.
796.
607‘
249.
152.
126.
112.
105.
8.4
8.4
91.9
110.
110.
90.8
B4.2
79.8

2200

4.1
121.
90.8
T4.3
107.
T4.3
74.3
T4.3
B7.5
200.
634,
1390.
458,
327
340.
769,
785.
599.
228.
149.
126.
111.
104.
98.4
9H. 4
90.8
117.
107.
90.8
B&.2
79.8

2400

30.8
119.
B7.5
73.2
101.
T3.2
78.7
T8.7
a71.5
167.
782.
1300.
439.
335.
372,
931.
767.
579.
216.
147.
124.
110.
103.
98.4
97.3
30.8
134.
105.
90.8
B3.1
79.8



12-11

Day

-
CL@~NC TP

-
-

12%
13*
14
15
16%
17*
18
19
20
21
22
23%
24
25+
26
21
28
29+
30
31

0200

79.8

T7.6
149.
358.
222.
176.
l16.

88.6
293.
2264
249.
128.
T01.
1310.
676.
332.
TT4.
680.
300.
258.
222.
155.
134.
174.
495.
158.
177.
139.
120.
125.
106.

#SPECIAL POINTS

12
13
16
17
23
24
29
29

145071060,
1330/799.
1515/240.
0930/526.
17307122,
03457160,
16307401,
0900/156.

0400 0600
79.8 79.8
TT.6 7645
171 184,
Ib4. 372,
226. 228.
166. 160.
114. 110.
ar1.5 B6.4
582, 689.
230. 2640,
218. 200.
161. 238.
726. 757.
1360. 1300.
634, 599.
315. 300.
673. 79
662, 652,
2913, 290.
32T» 358.
216. 209.
150. 147.
132. 129.
161. bbb,
452. 433,
350. 340.
174. 169.
136. 136.
125. 139.
125. 124,
105. 104.
2230/684.
16257944,
2115/1060.
1920/810.
1900/136.
1500/837.

STA.

0aoo0

79.8

T6.5
198.
366,
222.
155.
107.

B87.5
639.
251.
1?9.
T6T.
788.
1120.
559.
283.
537.
b3“.
283.
348.
203.
laa,
1264
626.
431,
322.
166,
134,
155.
122.
103,

1900/888.

2045/176.

RIVER GAGE DATA
NO. 12 RID ORITUPAND AT LOS CARACAS

AUGUST
DISCHARGE
1000 1200
78.7 8.7
T6.5 7645
209. 226,
345. 310.
220. 216.
153. 150.
106. 104.
101. 134,
543, 452.
267. 281.
164. 1554
B840, 919.
793, B802.
975. 895,
526. 485.
267. 251«
531. 548.
607, 573.
279. 26T.
320. 295.
198. 191.
1647, 158.
126. 124,
T30. 793.
431. 423,
307. 281.
163. 160.
133, 132
153. lab.
117. 116.
102. 102.
2230/220.

1969
IN CFS

1400

78.7
77.6
232.
274,
21l
lé4 s
103.
191.
36l.
290.
150.
1030.
R34,
849,
455,
242
568.
531.
2564
279.
186.
163.
122.
B831.
412.
251.
155.
130.
134.
114.
101.

1600

18.7

77.6
251
240.
209.
140.

98.4
222.
297
305.
149.
1000.
940.
822.
433,
300.
6104
479.
249,
265.
179.
158.
121.
B22.
406
232.
150.
126.
128.
111.
101.

1800

78.7
T7.6
345.
220.
202.
130.
97.3
240.
263.
310.
lab.
853.
899.
790.
409.
B43.
699.
431.
234.
258.
174,
152.
137.
TT4,.
450.
215.
147.
125.
124.
109.
99.5

2000

78.7

79.8
392.
213.
198,
124.

4.1
258.
238.
310.
137.
T47.
B9S.
762.
386.

1040.
BO2.
384.
2224
254.
171.
l4b6.
177
728.
415.
203.
146,
124.
121.
107.

99.5

2200

78.7
8T.5
366.
216.
191.
121.
93.0
267.
228.
295.
130.
693.
940.
730.
361
1040.
737.
345,
216.
242.
l6a.
140.
216.
64T,
386.
193.
143,
122.
122.
107.
984

2400

8.7
119.
361.
218.
186.
L19.

B9.7
277.
226.
2T4.
126.
684,

1050.
699,
345,
907.
699,
317.
230.
234,
160.
136.
203.
551.
372.
184.
142.
121.
124.
106.
98.4



¢e-11

Day

1
2%
3
&
5%
b
T
g%
98
10
11*
12¢
13
14
15
16
17
18
19
20
21
22%
23
24
25
26
27
28
29%
30

*SPECIAL POINTS

0200

97.3
93.0
119
107.
93.0
89.7
B4.2
B2.0
961.
659
659.
431
376.
213.
129.
109.
99.5
3.0
Bb.4
83.1
79.8
T7.6
T6.5
B4.2
95.2
T4.3
69.9
67.T7
6T.7
79.4

1245/158.
1310/89.7
2320/85.3
0330/1000.
1630/300.
02307433,
125077645
0500/716.5
1500/72.1

0400 0600
96.3 96.3
1.3 91.9
122. 1264,
1064 105.
91.9 91.9
88.6 87.5
B4.2 B4 .2
82.0 B2.0
993, R49.
6T6. 689,
b26. 587,
431. 417.
IB4. 384.
191. 177.
128. 126.
107. 107.
8.4 97.13
91.9 3 15 )
BS.3 85.3
83.1 B82.0
8.7 T8.7
T7.6 T6.5
T6.5 B6.4
B4.2 B3.1
97.3 93.0
T4.3 73.2
69.9 69.9
67.7 67.7
6T.7 67.7
Ta.3 T2.1
11007163,

STA.

0800

6.3
91.9
124.
104.
30.8
8T.5
B4, 2
B2.0
757,
709.
537.
401.
381.
1674
122.
106.
7.3
91.9
85.3
Aaz.0
18.7
T6.5
153.
B3.1
8B.6
T3.2
69.9
677
67,7
TL.0

ND. 12

1000

9643
115.
124.
102.

90.8

B7.5

B84.2

82.0
T19.
T22.
477
IRb.
38l.
161.
120.
106.

97.3

91.9

B5.3

A2.0

8.7

T6aS
163.

80.9

B4.2

73.2

69.9

6T.7

67.7

69.9

RIVER GAGE DATA
RI10 DRITUPAND AT LDS CARACAS

SEPTEMBER
DISCHARGE

1200

963
155.
124,
101.

30.8

BT.5

B4.2

82.0
T07.
730.
404,
378.
378.
155,
119.
105.

97.3

30.8

B5.3
R2.0
TB.T
7645
l46.
79.8
B2.0
T3.2
£9.9

67.7

67.7

69.9

1969
IN CFS

1400

95.2
155.
122.

98.4

96.3

Bb.4

84,2

82.0
705.
737.
404,
3T2.
175.
150.
116.
103.

6.3

A9, 7

85.7

R2.0

T8.7

80.9
116.

78.7

79.8

T72.1

69.9

68.8

6b.6

67.7

1600

4.1
144,
120.

973

33.0

Bb.4

B83.1

B2.0
695.
T3
307.
369.
364.
lab.
115.
102.

96.3

B9.7

B4.2

RO.9

78,7

T8.7
103,

TR.T

78.7

T1.0

69.9

68.8

Tl.0

67.7

1800

94.1
126.
117.

96.3

93.0

B6.4

83.1

B2.0
678.
737,
300.
369.
340.
140.
ll4a.
101.

95.2

B9.7

83.1

80.9

78.7

17.6

97.3

T7.6

T8.7

Tl.0

659.9

67.7

69.9

b6.6

2000

93.0
117.
112.

95.2

93.0

Bb.4

B83.1

B4.2
652.
T33.
317.
366,
310.
137.
112.
101.

4.1

88.6

B3.1

B0.9

17.6
17.6
93.0
Tha5
T7.6
T1.0

68.8

677

69.9

6ba.b

2200

93.0
112.
111.

4.1

91.9

B5.3

B3.1

B4.2
637
T19.
358.
369.
274,
133,
111.
101.

4.1

B8.6

B3.1

80.9

TT.6

77.6

89.7

T6.5

T6.5

71.0

6R.8

67.7

71.0

66.6

2400

93.0
1l4.
109.

93.0

0.4

85.3

82.0
T24.
642
T03.
401.
ira.
240,
132,
110.

99.5

93,0

87.5

83.1

80.9

17.6

1T.6

B7.5

B5.3

5.4
TL.0
67.7
67.7
T4.3
bb.6



€2-11

Y

STA.

48.7
47.7
47.1
46.7
45.8
46.8
47.0
47.1
46.4
46.3
45.3
44.8
44 .3
44.5

NO. 12

MEAN DAILY DISCHARGE IN CFS

MAY
44.6
44,4
43.8
44.6
45.6
45.6
47,2
49.7
53.0
50.8
48.1
4642
48.6
46.0
46.0
44,9
44.6
44,2
43.5
43.3
43.1
42.5
42.6
47.3
46.7
43,2
41.?
39.9
?2.8
121.
103.

RIVER GAGE DATA
RIO ORITUPANO AT LOS CARACAS

1969

JUNE
83.1
62.1
53.6
47.8
90.5
107.
68.5
152.
93.5
T1.7
60.6
63.6
87.6
58.2
56.8
66.0
50.8
50.6
134.
123,
9T eT
114.
110.
135.
141.
142.
132.
99.1
77.1
66.2

JULY
96.5
96.1
99.8
79.2
107.
B4.7
6T.7
67.1
85.4
113.
399.
976.
725.
364.
331.
717.
1010.
654,
389.
173.
134.
117.
109.
100.
99.4
94.5
l1l4.
138.
96.9
86.0
8l.5

AUGUST
79.1
80.0

246

298.

212.

148.

104.

162.

2T71.

174,

650.

828.

978.

505.

486.

542.

265.

286.

193.

151.

141.

593.

436.

278.

160.

131.

132.

116,

102.

SEPTEMBER

95.3
116.
119.
101.

92.2

87.3

83.8

91.4
127.
710.
461.
388.
354.
164.
119.
104,

96.7

90.7

84.8

8l1.8

78.7

775
107.

R0.9

84.0

72.6

69.17

67.9

68.9

69.7



RIVER GAGE DATA

NAME: Sta. No. 13 Rio Chive at La Colmena.

LOCATION:  Longitude 63° 40.5' W, Tatitude 09° 00.5' N. Approximately
25.8 km WSW of Oritupano, at La Colmena.

DRAINAGE AREA: 206 sq mi (from topographic map).

GAGE: Stevens Type A35 water level recorder attached to left bridge
abutment on downstream side of bridge.

RECORDS AVAILABLE: May 7, 1969 through September 30, 1969.

REMARKS:  Record is fair to good, except between 300 cfs and 500 cfs
where flow through the culvert begins.

CODING: M signifies missing data; E signifies estimated data.

Looking upstream at the Reo Chive gaging station. The A35 recorder is
4in the white metal box on the downstream Lefi abutment of the bridge

(night side of the photegraph). There (8 a Lange point sand ban
Ammediately upstream of the brdidge. The sand bar appears white in the
photoghaph.

I1-25



SUMMARY OF DISCHARGE MEASUREMENTS
FOR
STA. NO. 13  RIO CHIVE AT LA COLMENA

Num-
* ber
Mean Inside * Per- Meas. Gage

Meas. * * Velo- Gage Dis- Shift cent Sec- Height Water

No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.
ft  sq ft  fps ft cfs ft ft  nr OF
1 May 7 Santos 22.0 11.0 1.02 0.61 11:2 0 -1.5 Wading 21 0 0.4 84
2 18 Santos 21.0 10.6 1.00 0.58 10.6 0 .2 Wading 21 0 0.5 82
3 29 Santaella 20.0 9.69 1.10 0.60 10.7 0 -3.6 MWading 20 0 0.3 83
4 June 10 Romero 23.0 16.9 1.13 0.86 19.1 0 +4.1  Wading 24 0 0.7 8
5 17 Santaella 22.0 14.8 1.10 0.78 16.4 0 +2.2  Wading 23 -.01 0.4 82
6 25 Santos 3.0 21.8 1.00 1.01 21.8 0 -4.4  Wading 25 0 0.7 81
7 29 Santaella 24.0 18.5 1.05 0.90 19.5 0 0.0 Wading 25 0 0.5 82
8 July 7 Tirado 34.0 28.8 1.01 1.23 29.0 0 -1.4  Wading 22 0 0.5 81
9 8 Santos 58.0 49.9 0.74 1.50 37.0 0 -1.3  MWading 21 +.02 0.7 82
10 10 Romero 40.0 44,7 0.78 1.41 35.0 0 +0.6 Wading 21 -.02 0.1 8l
N 11 Santaella 58.0 79.3 0.70 1.98 55.4 0 +1.3  Wading 28 +.05 0.9 76
12 12 Santos 63.0 129. 0.74 2.82 95.4 0 -1.9  Wading 22 +.04 0.9 78
13 13 Duke 53.0 225. 1.11 4.28 251. 0 0.0 Bridge 19 +.05 ) FAS I i
14 13 Stevens 53.0 242. 1.20 4.44 291. 0 +5.7 Bridge 22 +.06 1.4 77
15 14 Santos 49.0 230. 1.30 4.90 298. 0 -16.4 Bridge 24 +.03 1.4 76
16 15 Tirado 51.0 207. 1.47 5.10 328. 0 -16.5 Bridge 26 -.01 13 -
17 17 Tirado 50.0 170. 1.41 4.29 239. 0 -5.5 Bridge 25 -.0 1.2 79
18 21 Romero 78.0 157. 1.18 3.82 185. 0 -2.9 Bridge 26 -.03 0.9 78
19 29 Santaella 65.0 91.8 1.15 2.98 106. 0 -1.7  Wading 23 -.01 0.5 76
20 Aug. 4 Velasquez 65.0 56.0 0.97 1.98 54.3 0 -0.7 Wading 26 +.01 0.6 84
21 8 Santos 63.5 101. 1.02 2.84 103. 0 +4.0 Wading 22 -.02 0.6 80
22 10 Santos 74.0 145, 1.03 3.44 150. 0 +1.4  Wading 26 +.07 1.0 81
23 11 Santaella 52.0 203. 1.50 4.50 305. 0 +7.1  Bridge 26 +.04 1.7 78
24 13 Santaella 52.0 505. 3.47 8.56  1840. 0 +8.2 Bridge 24 +.48 1.5 75
25 13 Santaella 52.0 643. 3.61 8.96 2410. 0 -3.8 Bridge 24 +.07 1.3 75
26 14 Romero 52.0 747. 1.93 8.54 1520. 0 -8.4 Bridge 26 -.05 1.3 80
27 15 Romero 52.0 703. 1.20 7.64 912. 0 -4.8 Bridge 26 -.04 0.9 80
28 16 Romero 52.0 666. 1.13 6.94 813. 0 +3.4 Bridge 26 -.03 1.1 78
29 18 Romero 52.0 573. 0.80 5.50 499, 0 +6.0 Bridge 26 -.04 1.2 -
30 Sept. 5 Velasquez 67.0 134, 0.49 2.56 65.4 0 -20.0 Wading 25 -.01 0.8 81
ki 13 Velasquez 70.0 174. 0.66 3.17 116. 0 -5.8 Wading 24 0 0.7 -

* Width, area, and mean velocity do not include flow through culverts.
Discharge is total discharge, including flow through culverts.
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RATING TABLE

FOR
RIO CHIVE AT LA COLMENA

STA. NO. 13

Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height cnarge
feet cfs feet cfs feet cfs feet cfs feet cfs
0.00 2.00 55.5 4.00 213. 6.00 575. 8.00 1101.
.10 .10 59.7 .10 226. .10 597. .10 1161.
.20 .20 64.1 .20 240. .20 619 .20 1241.
.30 .30 68.7 .30 254, .30 641. .30 1341.
.40 .40 73.5 .40 269. .40 663. .40 1461.
.50 8.5 .50 78.5 .50 285, .50 685, .50 1601.
.60 1.1 .60 83.9 .60 302. .60 708. .60 1761.
.70 13.8 .70 89.7 .70 320. .70 731. .70 1941.
.80 16.6 .80 95.9 .80 338. .80 754. .80 2141,
.90 19.5 .90 102.5 .90 356. .90 777. .90 2361.
1.00 22.5 3.00 109.5 5.00 374. 7.00 800. 9.00 2601.
.10 25.5 .10 117. .10 393. .10 824, .10 2861.
.20 28.5 .20 125. .20 412, .20 848. .20

.30 31.5 .30 134. .30 431, .30 872. .30

.40 34.5 .40 144. .40 451, .40 896. .40

.50 37.5 .50 154, .50 471. .50 921. .50

.60 40.7 .60 165. .60 491, .60 946. .60

.70 441 .70 176. .70 812, .70 976. .70

.80 47.7 .80 188. .80 533. .80 1011. .80

.90 51.5 .90 200. .90 554. .90 1051. .90
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RIVER GAGE DATA

STA. N1, 13 RID CHIVE AT LA COLMENA
APRIL 1369
DISCHARGE IN CFS
DAY 0200 0400 0600 0RO0 1000 1200 1400 1600 1800 2000 2200 2400
10 M " M ™ M 11.9 11.9 11.6 11.6 11.6 11.6 11.6
11 11.9 11.9 11.9 12,2 12.2 11.9 11.9 1l.6 11.6 11.6 11.6 11.6
L2 Ll.6 11L.9 11.9 12.2 12.2 12.2 11.9 11.9 11.6 116 11.6 11.6
13 11.9 11.9 12.2 12.2 12.2 12.2 11.9 11.9 11.9 11.9 11.9 11.9
14 11.9 11.9 12.2 12.2 12.2 12.2 12.2 12.72 12.2 12.2 11.9 11.9
15 12.2 12.¢ 12.2 12.4 12.4 12.2 12.2 11.9 11.9 11.9 11.9 11.9
16 11.9 12.2 12.2 12.2 12.4 12.4 12.2 12.2 12.2 E 11.9 E 11.9 E 11.92
17 11.9 12.2 12.2 12.2 12.4 12.4 12.4 12.2 12.2 E 11.9 E 11.7 E 11.9
s 11.9 11.9 12.2 12.2 12.2 12.4 12.2 12.2 11.9 11.9 11.9 11.9
19 11.9 11.9 11.9 12.2 12.2 12.2 172.2 119 11.9 E 119 E 11.9 11.9
20 11.9 ll.9 11.9 12.2 12.2 12.2 12.2 11.9 11.6 11.6 1l1.6 1.6
21 116 11.9 11L.9 11.9 12.2 12.2 11.9 11.6 11.6 1l1.4 11.4 11.4
22 1.6 11.6 Ll.6 1.9 11.9 11.9 11.9 11.6 11.4 1.4 11.4 11.4
23 ll4 ll.4% ll.6 11.6 11.9 11.9 11.7 Ll«6 11.6 11.4 11.4 Ll1.4
24 ll.% 1.4 11.6 1l.6 11.6 11.9 11.6 11.6 11.4 11.4 11.4 11.4
25 11.4 11.4 114 11.6 11.6 116 11.6 11.6 11.4 11.1 11.1 11l.1
26 Llal Ile4 1l.4 11.6 11.6 116 11.4 L1.4 1l1.1 1.1 10.8 10.8
21 L1.1 1.1 ll.4 Lle4 11.6 11.6 1l1.4 11.1 10.8 10.8 10.8 LO.8
2y 1.1 L.l 1l.1 11.4 11.4 11.4 11.4 1.1 10.8 10.8 10.6 10.8
24 10.4 10.H 10«8 1.1 11.1 1le4% 11.4 11al 10.8 10.8 10.6 10.06
30 10.8 10.4 10.8 11.1 11.1 11.4 11.4% Il.1 10.8 10.48 10.6 10.8

#5PECTAL PUINTS
NONE
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RIVER GAGE DATA

5Ta. MO. 13 RIO CHIVE AT LA COLMENA
MAY 1969
N1SCHARGE IN CFS
Y 0200 0400 0600 0800 1000 1200 1400 L600 1800 2000 2200 2400
1u.n 10.8 0.8 1.1 1.1 ll.4 11.4 11.1 10.8 10.8 10.6 10.6
lu.b 10.6 10.8 10.8 1l.1 ll.1 11.4 11.1 1l.1 10.8 10.8 10.6
10.6 10.6 10.8 10.48 10.8 1.1 1.1 lla1l 10.8 10.8 10.6 10.6
lu«b 106 10.6 10.8 10.7 10.8 1l.1 11.1 10.8 10.48 10.6 10.6
Vet Gt 10.6 10.8 10.8 10.9 11.1 L1.1 11.1 E 10.8 E 10.8 E 10.6
U6 10.H 10.8 10.A 10.8 1.1 1.1 ll.1 E 1l.1 E lle.1 E 11.1 E 11.1
Il.1 E llel E 1.1 E 1.1 E 1.1 F 11.1 E Ll.4 1.1 1.1 11.1 1l.1 ll.1
1.1 Ll.4 1l.4 1l.4 Ll.4 Ll.4 Ll.1 L1.1 1.1 1.1 1l.1 Il.4
Il.6 11.9 12.2 12.2 12.4 12.4 12.4 12.% 12.4 12.4 12.4% 12.4
1.4 12.4 12.4 124 12.4 12.4 12.4% 12.2 12.2 11.9 1.9 11.9
12.2 12.2 12.2 12.4 12.4 12.2 11.7 1l.7 11.6 1.6 1l1.6 11.6
1.7 Lle% 12.2 12.2 12.2 12.2 11.9 Ll.6 11.6 1lefs l11.6 Ll.6
ll.o l1.6 11.9 11.9 11.9 L1.9 1l.6 l1.4 11.1 111 ll.4 1l1.4
1.4 1.6 11.0 11.6 Ll.% l1i.1 1la1 1D.d 10.6 10.86 11.1 11.1
1l.1 lle4 11.4 11.6 11.6 11.1 11.1 10.8 10.6 10.5 10.4 1lal
111 l1.1 11.4 11.4 1Ll 10.18 LGt 10.3 1.3 10.6 10.6 1G5
lu.d 1.1 11l.1 Il.1 1.1 10.8 10.6 10.3 10.3 10.3 10.3 10.6
U6 10.6 lu.8 10.8 10.6 10.6 10.3 10.0 10.0 10.0 10.0 10.0
lUe3 10.3 10.3 10.6 10.6 10.6 10.6 10.3 10.0 10.G 10.9 10.0
lU.3 10.3 10.6 10.6 10.8 10.8 10.6 0.3 10.0 100 10.9 10.3
10.3 10.3 10.6 10.6 10.8 10.6 10.6 10.3 10.3 10.3 10.3 10.3
0.6 0.6 10.4 1.1 1.1 11.1 Il.1 Ll.1 1.1 11.1 11.1 1.1
111 1.1 11.1 1.1 ll1.4 1l.4 11.4 Il.1 11.1 11.1 11.1 1.1
1.4 1.6 11.6 Il.6 11.9 11.9 11.6 11.0 11.4 1.4 1.4 1l.4
ll.6 Il 11.6 ll.6 11.9 11.6 Ll.% Ll.4% 11.1 1le1l 11.1 1.1
1.1 1l.4 ll.4 Lla4% ll.4 11.4 11.1 1.1 1l.1 11.1 11.1 1.1
1.1 1.1 11.1 1l.1 Ll.4 11.1 11.1 10.8 10.6 10.6 10.6 10.8
10.6 10.8 10.8 1.1 1.1 11.1 11.1 10.8 10.6 l10.6 10.6 106
lu.b 10.8 10.8 1la1l 1.1 1.1 11.1 11.1 11.6 L2.2 12.4 12.4
12.4 12.4 12.4 12.7 12.7 12.7 12.4 12.4 17.4 l2.4 12.4 12.4
172.4 12.4 12.4 12.4 12.4 12.4 12.2 11.9 11.6 l1.6 ll.6 ll.6

#SPECIAL POINTS
NONE
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25
26
217
24
249%
e

sSPCCIAL POINTS
La30/s19,.2
1565/21.1%

29
3u

a2uv
Il.0
12.4
16.0
17.5
15.2
l4.4
1&.9
216
2l
1%
lA.b
17.7
17.5
lb.6
15.7
15T
1629
laal
16.13
16.0
12.5
et
0.1
lo.
19.5
v
2l.6
20.4
208
21.0

0&a0u
ll.9
12.4
16.0
17.5
15.2
14.4
17.7
2l.6
2le3
17.5
13.6
177
17.5
bt
15.7
16.3
lbhats
19.7
1643
16.0
15.5
169
20.1
184
20a1
22.2
2l.6
204
20.4
21.3

0600
11.9
12.4
16.0
7 5
15.2
l4.6
18.0
2l.6
21.0
19.2
ld.6
7.7
17.5
16.6
15.7
16.9
6.3
15.7
16.3
160
15.7
18.9
19.8
18.9
20.7
22.2
21.3
20.1
20.4
21.0

Z2310/36.6

S5TA.

0800
12.2
12.7
15.7
17.2
15.2
14.6
18.6
2leb
20.7
18.9
18.3
175
17.5
16.3
15.7
17.5
16.3
15.7
16.6
160
15:7
18.9
19.5
18.9
2l.6
2242
21.3
20.1
20«1
21.0

Nile 13

1000
12.2
12.7
16.0
16.9
1.2
la.6
19.2
2L.9
204
18.6
18.3
17«5
17.5
16.3
15.5
177
16.0
160
l6.6
16.0
157
19.2
19.5
18.9
22.5
22.2
21.3
20.1
20.1
2l.3

RIVER GAGE DATA

RIO CHIVE AT LA CHOLMENA

JUNE 1969
DISCHARGE 1M CFS

1200
12.2
12.7
16.3
l6.6
14.9
la.6
LH.9
21.9
19.8
18.3
18.0
17.2
17.5
16.0
15.2
17.7
16.0
16.0
16.3
15.7
15.7
19.5
19.2
189
22.8
21.9
21.0
19.8
19.8
21.3

1400
1.7
1244
16.6
1&.0
14.56
l4.6
18.9
21.9
19.5
8.6
LTe7
17.2
17.2
15.7
15.2
L7a.17
15.7
16.0
16.3
15.7
16.0
19.9
19.2
189
23.1
21.9
21.0
20.4
19.5
21.3

1£00
11.9
12.4
LT7.2
15.7
l4.6
l4.6
21.0
2l.6
19.2
14.6
17.7
16.9
17.2
155
14.9
L7.5
15.5
16.0
L0
155
16.0
20.1
19.2
18.9
23.1
21.9
20.4
20.4
18.9
23.4

1RO0
11.9
13.8
17.2
15.5
laa%
15.2
21.0
21.6
18.9
IH.6
17.7
16.9
17.2
15.5
14.9
17.2
15.9
16.3
16.0
15.2
16.6
204
18.9
18.9
23.1
2l.6
20.4
20.4
19.2
26.7

2000
12.2
13.3
17.2
15.2
4.t
15.2
21.3
2l.0
18.4
18.6
17.7
17.5
1T w2
1525
14.9
172
15.7
16.13
16.0
15.2
17.5
20.4
18.9
18.49
22.8
2l.6
20.4
2044
20.1
10.6

2200
12.2
14.6
17.5
15.2
1.4
15.5
2l.6
2l.6
19.2
18.6
17.7
17.5
16.9
15.7
15.2
1€.9
15.7
16.3
16.0
15.5
L7.7
20.4
18.9
18.9
22.8
21«6
20.4
20.4
20.1
35.4

2400
12.4
15.7
17.5
15.2
14.4
16.3
2l.6
216
19.2
18.6
17.7
17.5
16.9
15.7
15.5
16.9
157
l6.3
16.0
15.5
18.0
20.4
18.9
19.2
22.5
21.6
20.4
20.4
20.7
36.6



LE-11

VE~NC T e —D

-

0200
157
36.3
29.4
11.5
3.4
36.3
30.6
37.1
IHate
31%.7
43.8
Tda0
190.
324.
39T e
1Tu.
285 .
226
177.
234,
236
15¢«
1449,
153.
112«
Yu.4
T6.0
Ha . b
120
Htra T
b

«SPECIAL POINTS
SNIONE

0400
3%.7
35.7
291
37.8
39.4
3h.4
30.3
32.17
37.8
357
45.9
B2.2
203.
331.
399.
363.
278.
218
120.
244,
230.
laf.
152.
151
106«
9.1
T5.5
99.1
117.
B4.5
b4.l

0600
3640
34.18
30.3
38.1
39.1
35.1
30.0
33.6
37.2
35.7
49,2
85.6
216.
336.
399,
360.
271.
2124
183.
241,
222.
145.
155.
L49.
1054
3.4
76.0
103.
115.
B2.2
63.2

STA.

VAOO
36.3
33.9
30.9
18.4
39.1
4.2
29.7
34.5
36.9
35T
52.3
89.1
227.
345,
399,
351.
264,
205.
189.
251,
214,
142.
158.
146,
101.
V3.4
T7.0
10R.
112.
RO.1
61.9

NJ. 13

1000
36.9
33.0
32.1
38.8
3.1
33.6
29.4
36.0
16.6
35.7
55.5
35.3
239.
352.
397,
345,
257.
199.
195.
254.
206.
140.
l61.
144.
972
92.7
78.0
113.
109.
78.5
61.0

RIVER GAGE DATA
RID CHIVE AT LA COLMENA

JULY
DISCHARGE

1200
37.5
32.1
2.4
38.8
39.1
33.0
29.4
37.5
36.0
35.4
58.0
100.
250.
360.
395,
340.
291.
194.
200.
257,
199.
139.
162.
l4l.
94 .0
90.3
79.5
118.
105,
T6.0
59.7

1969
IN CFS

1400
37.5
31.2
32.3
38.8
38.8
32.7
29.4
38.R
36.0
34.5
59.43
Lk
26l
365.
3913,
334,
24b.
188.
206.
257.
192.
140.
162.
134.
91.5
87.9
80.6
120.
102.
T4.5
1.

1600
37.9
10.3
33.9
38.8
jR.8
32.1
29.4
19.4
36.0
34,8
6243
124.
271.
370.
193,
327.
243,
1683.
2l4.
255.
184.
L140.
162.
134,
90.9
B6.2
82.2
123.
99.8
73.0
58.0

1800
37.8
29.7
34.8
39.1
38.4
31.5
29.7
40.0
16.0
35.7
65.9
139.
283,
iTA.
335.
320.
240.
178.
219.
254,
176«
141.
1&61.
127.
B89.7
83.3
83.9
123.
9645
72.0
57.2

200U
7.8
29.7
35.4
39.4
38.1
3l.2
30.3
40,0
36.U
37.5
69.2
150.
295.
3RO .
391
315
231,
176
225.
251.
170.
143.
158.
125.
89.1
BU.6
85.06
123.
94 .0
70.6
55.9

2200
37.2
29.4
36.3
39.4
37.5
1l.2
30.6
39.7
35.7
39.7
T0.1
163.
309.
391.
385.
304.
233.
175.
230.
247T.
164.
l44.
157.
120.
88.5
78.5
87.9
123,
91.5
6H. T
55.1

2400
36.9
29.7
16.9
39.4
36.9
30.9
3l.2
39.1
15.7
4l.7
70.1
175.
316.
3913,
IT4.
295.
232.
175.
236.
241.
158.
l46.
155.
116.
49,1
71.0
0.4
127.
R9.1
6T7.3
S54.3



¢e-11

RIVER GAGE DATA

STA. W2e 13 RI1IO CHIVE AT LA CNLMENA
AUGUST 1969
DISCHARGE IN CFS

bay 0200 0400 G600 0H00 1000 1200 1400 1600 1800 2000 2200 2400
1 9.1 52.7 51.9 5l.1 50.7 50.0 49.7 4R .8 48.1 7.3 46.6 46,2
2 69,5 b8 44.5 4h4,1 43.8 L34 43.1 2.7 b2 .4 4244 42.0 41.7
3 41 .t 41.0 41.0 40T 40.4% 40.0 39.7 39.4 39.4 G1lat 42.7 43.4
i 44,1 L4543 Gbab 48.1 50.0 5le9 53.9 S4.T 55.5 55.9 56.3 56413
5 S56.3 S6ha7 57.2 58.0 59.3 6l.4 63.7 -1 T0.1 T3.0 76.5 Bl.l
& Hbo 2 92l 97 .8 102. 107. 109. 113. 116 L1d. 119. 120. 120.
1 121. 121. 121« 121. 121. 121. 120 120. 119. 117. 115. 113.
8% 111 109« 106. 103. 101. 98.5 75.9 EET 4.6 Fle A8.5 Hée 2
9 R4, S B2.4 B2.2 a2,.2 B3.13 B3.9 R3.49 83.9 83.1% B2.% 83.3 85.0
1o Y. 3 99,8 112. 123. 138. 150. 165. 178. 194. 206. 221. 232.
11 24l. 251 260. 269, 275. 2R82. 287. 2493, 299. 307. 307. 306.
12 3ll. 3164 ils. 320. 324, 325« 329, 333, 331. 329. 324, 3l8.
13 3ll. 313. 320. 342, 199, 630. 1230. 2250 2600. 2750. 2750. 2600.
14 2550U. 236U. 2180, 2000. 1870. 1760, 1650, 1530, L4640 . 1350. 1270. 1200.
15 1140, 1100, 1050, 1020. 996 . 970. 943, 928. 908 . 889, 870. 450.
16 336, Bl 810. B07. 793, 177, T61. T4Ta 133, T17. 701. 681,
17« 654, 634. 6l2. 588. 569. 548, 525 50A. 510. 516. 483, 467,
14 4517, 459, 469, 477. 475. 463, 44y, 414, 387. 3154. 336, 4
1y 294, 2T, 260, 24b6. 234, 225. 213. 205 . 200. 195. 190. 187.
20 180. 174, 168. 162. 155. 149, 145. 141. 139. 138. 137. 139.
21 140. lab . 148, 154. 164 172, 183. 196. 200. 219. 230. 24l.
22 243 254 . 260. 263, 264, 263, 261, 258. 255, 251. 247T. 241,
23 236, 232. 22Y. 229 223. 221. 217. 2164 216. 216, 217. 218.
24% 2114 217, 214, 210, 205. 200. 195. 190. 219, S541. 604 . T15.
259 62 539 451. 3913, 161. 334, 318, 299. 288 . 2R3, 288. 307.
26 $40. 191, 489, 650. AS50. ELY- 1030. 1050. 1050. 1040, 1020. 9493,
21 HT4. ETT 431. 913. 891. ar2. 350. 829. 807. T84, 765. Taz.
24 I1%a 699 . uTb. 052. 632. 610, 586. 575 552. 531. 510. G4BT,
24 46, 445, 425. 40R. 391. IT4. 358. 343, 329. 3L5. ip2. 281,
30 215 263. 251. 241. 232. 222 212. 2064, 196. 187. 180. 173.
il lbb, 156 153. 148. l44. 139. 134. 130. 127. 123. 121. 119.

«5PECLIAL POINTS

] 1730/92.1
17 17200491, 14507550,

24 172%/ 1R T.



e

L T S

2%
26
2
24
29
30

30

-

0200
115.
10a8.

9.1

3.4

87.3

Tua.0

6%.0

54947

56.3

5l.9

59.5
138.
133.
139.
154,
136

Ge.2

1355

5943

51.5

41,0

|

L

4T

9.6

Y3.4
la4b.
121%.

4.0
* HS5Ge 1

¢SPECLAL POINTS
1930/51.9

0400
114.
110.

IT .4

3.4

B6.2

75.0

b4al

59.7

55.9

Blag

554
la3.
1284
142.
158.
133.

F5.49

T2.0

S5H.U

51.1

4heb

43.8

4744

40.7

75.0

99543
150.
L17.

75.5

591

0600
I111.
112.

95.9

3.4

B4.5

T4.0

63.7

59.3

55.9

51.9

61.9
lab.
126.
144,
156.
129.

92.7

TC.6

57.2

50.3

4b.2

43.4

42.4

40.7

80.1

97.2
154.
112«

73.5

53.9

STA.

u8on
109.
113,
35.3
2.7
83.9
7T3.0
63.2
59.8
55.5
51.5
67.8
150.
123.
148,
154,
1264
0.3
68.7
55.9
50.0
45.9
43.1
42.0
40.7
B4.5
100.
155.
107.
Tla.1
53.5

Ni. 13

1000
108.
114.

74,0

92.7

B2.2

72.0

62.2

58.8

55.5

51l.5

T4.0
153.
123.
150.
153.
123.

87.9

67.8

55.5

49.6

45.9

42.7

HleT

4l.0

B81.9
105.
156.
103.

69.2

53.1

RIVER GAGE DATA
RID CHIVE AT LA COLMENA

SEPTEMBER
DISCHARGE

1200
107,
112.

3.4

9l.5

8l.1

Tla6

62.3

SHe4

54.7

515

8l.1
154.
123,
153,
151.
120.

B6.2

b6

54.7

49.2

45.5

42.7

41.7

4240

90.9
110.
155.

99.1

6648

5243

1969
IN CFS

1400
106.
l1ll.

92u

90.7

80.1

10.6

62.3

5844

56.13

51.1

9.1
154,
123.
156.
150.
117.

83.9

65.0

54.3

48.8

645.2

43.1

4l.6

43,8

93.4
ll6.
153.

95.3

65.0

51.9

1600
105.

109.

92.7
90.3
79.0
69.2
61.9
54.0
531.9
51.1
8.5
152.

125.

1548,

1484

113.

Bl.7
Ghal
53.9
48 .4
44,8
43.1
41,0
46,2
94.0
121.

150.

915
63,2
51.5

1800
104.
107.

92.7

90.3

78.5

68.7

61.9

5H.0

531.5

51.5
108.
150.
127.
159.
146,
109.

BU.1

62.9

53.5

48.1

44.5

43.1

41.0

48.4

4.6
127.
l46.

BH.S

61.9

56.7

2000
104,
L05.

92.1

B9.T

TTeb

67.3

61.0

5T.0

53.1

Sle"
117.
l46.
129,
161.
144,
107.

TBa by

62.3

53.1

477

44,5

“lal

4la0

5243

94 .U
133,
lal.

Rba2

60.6

55.9

2200
105.
103.

93.4

H9.1

T77.5

66.8

60.6

5Ta2

52.1

52.3
124.
142.
133.
l161.
l142.
104.

Tben

61.0

52.3

47.7

44,5

427

40.7

57.2

94.0
138.
135.

B3.3

597

55.9
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RIVER GAGE DATA

STA. NO. 13 RIO CHIVE AT LA COLMENA
MEAN DAILY DISCHARGE IN CFS
1969

DAY APRIL MAY JUNE JULY AUGUST SEPTEMBER

1 10.9 12.0 36.9 50.0 108.
2 10.9 13.0 32.5 43.6 109.
3 10.8 16.5 32.6 40.8 94.8
4 10.8 16.4 38.6 51.0 915
5 10.8 E 14.8 38.7 63.9 8l.7
6 10.9 F 14.8 33.4 107. 71.3
& 11.1 19.3 30.0 119. 62.7
8 11e2 21.7 36.6 99.3 58.5
9 12.2 20.1 36.7 83.6 S4.7
10 M 12.3 18.8 36.2 153. 51.7
11 11.8 12.0 18.1 57.2 278, 85.6
12 11.8 11.9 17.4 112. 323. 147.
13 12.0 11.6 17.3 249, 1280. 128.
14 12.1 11.2 16.0 357. 1830. 151.
15 12.1 11.1 15.3 394, 990, L5 .
16 12.1 E 10.8 17.0 339. 773, 120.
17 1Z2.1 & 10.7 16.0 256. 562. 86.8
18 12.1 10.4 16.0 19T 428. 66.9
19 12.0 10.3 16.2 202. 233. 55.3
20 11.9 10.4 15.7 249. 154. 4943
21 11.8 10.4 16.2 200. 178. 45.5
22 1.6 11.0 19.5 144. 255. 43.2
23 I1l.6 11.2 19.4 157. 224 . 41.6
24 11.5 11.6 18.9 139. 289. 45.5
25 ll.4 l11.4 21.9 97.6 386. 86.1
26 11.3 11.2 22.0 87.7 793. 113.
27 11.2 11.0 21.0 80.6 870. 148,
28 1l1.1 10.8 20.3 113. 6l4. 101.
29 10.9 11.3 20.0 106. 379. 67.9
30 10.9 12.5 24.3 17.2 225. 54.5

31 12.1 60.2 l41.



RIVER GAGE DATA

NAME: Sta. No. 14  Rio Tigre at Las Piedritas.

LOCATION: Longitude 63° 21.7' W, latitude 082 57.2' N. Approximately
14,7 km SE of Oritupano, 1.2 km SSE of Las Piedritas.

DRAINAGE AREA: 1655 sq mi (from topographic map).

GAGE: Stevens Type A35 water level recorder free-standing on left
bank with intake pipe extending to river.

RECORDS AVAILABLE: April 11, 1969 through September 30, 1969.
REMARKS:  Record is fair to good.

CODING: M signifies missing data; E signifies estimated data.

Aerial view of the confluence of the Rio Onitupano, the Light coloned
sediment-Laden sineam on the rnight of the photograph, and the Rec
Tighe, the dark colored clear-waten stheam coming from the uppen
night-hand conner of the photograph. The gaging site 48 {mmediately
below the confluence at the point where the thails meet the nivenr.

I1-35



SUMMARY OF DISCHARGE MEASUREMENTS
FOR

STA. NO. 14  RIO TIGRE AT LAS PIEDRITAS
Nu=
per
Mean Inside Per- Meas. Gage
Meas . Velo- Gage Dis- Shift cent Sec- Height Water
No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.
ft sq ft  fps ft cfs ft ft hr o OF
1 May 27 Romero 100.  379. 1.91 1.53 722. 0 -1.8 Boat 19 0 1.0 89
2 28 Romero 100. 336. 1.87 1.52 628. 0 -14.3 Boat 20 0 1.0 90
3 June 4 Romero 116. 427. 1.89 1.73 806. 0 +0.1 Boat 25 0 1.6 88
4 5 Romero 116. 438. 1.88 1.1 822. 0 +2.9  Boat 26 0 1.3 84
5 12 Santaella 114. 427, 1.88 1.74 803. 0 -0.8 Boat 22 -.01 1.2 81
6 25 Romero 118. 467. 2.03 2.1 947. 0 +2.6 Boat 25 0 1.2 84
7 July 14 Santos 133, 714, 2.48 4.42 1770. 0 -3.4 Boat 23 -.04 1.2 -
8 15 Santos 130. 678. 2.54 3.84 1720. 0 +9.6 Boat 23 -.02 1.6 82
9 29 Romero 128. 663. 2.50 3.90 1660. 0 +4.3 Boat 26 -.04 2.2 8l
10 Aug. 5 Santos 119. 622, 2.28 3.46 1420. 0 +1.4 Boat 22 0 1.2 80
1 13 Tirado 132, 749. 2.40 4.25 1800. 0 +2.7 Boat 23 +.02 1.1 78
12 14 Romero 134. 842, 2.28 4.60 1920. 0 +0.7 Boat 23 +.03 1.0 -
13 15 Romero 138. 864. 2.44 4.98 2110. 0 +0.9 Boat 24 0 0.9 79
14 16 Romero 139. 952. 2.48 5.53 2360. 0 -0.2 Boat 24 +.06 1.1 80
15 17 Romero 153. 1330. 3.26 8.64 4330. 0 -5.0 Boat 21 +.16 12 -
16 18 Romero 163. 1480. 3.63 9.12 5370. 0 +4.8 Boat 22 -.03 0.9 -
17 19 Santaella 152. 1330. 3.22 8.13 4280, 0 +4.5 Boat 23 -.06 1.0 79
18 21 Romero 143. 1210. 2.59 6.85 3130. 0 +0.1 Boat 25 -.04 1.3 82
19 26 Romero 137. 950. 2.34 5.30 2220. 0 -1.3  Boat 21 -.02 1.7 84
20 Sept. 2 Santaella 128. 779. 2.27 4.15 1770. 0 +3.8 Boat 27 -.02 1.1 77
21 11 Romero 126, 732. 2.7 4.07 1590. 0 -4.8 Boat 24 0 ¥.2 -
22 17 Romero 122. 548. 1.82 2.67 999, 0 -8.8 Boat 25 0 1.0 -
23 23 Romero 122. 538. 1.84 2.42 988. 0 -2.7 Boat 26 0 1.1 -
24 29 Romero 123. 532, 1.92 2.37 1020. 0 +1.9 Boat 26 0 1.2 -
RATING TABLE
FOR
STA. NO. 14 RIO TIGRE AT LAS PIEDRITAS
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge
feet cfs feet cfs feet efs feet cfs feet cfs
1.00 3.00 1210. 5.00 2100. 7.00 3225. 9.00 4960.
.10 .10 1250. .10 2150. .10 3295. .10 5095.
.20 .20 1290. .20 2200. .20 3365. .20 5240.
.30 .30 1330. .30 2250. .30 3435, .30 5395.
.40 685. .40 1370. .40 2300. .40 3510. .40
.50 725. .50 1415. .50 2350. .50 3585, .50
.60 760. .60 1460. .60 2400. .60 3660. .60
.70 795. .70 1505. .70 2450. .70 3740. .70
.80 830. .80 1550. .80 2500. .80 3820. .80
.an 860. .90 1595. .90 2555, .90 3900. .90
2.00 890. 4.00 1640. 6.00 2610. 8.00 3985, 10.00
.10 920. .10 1685. .J0 2670. .10 4070. .10
.20 950. .20 1730. .20 2730. .20 4155, .20
.30 980. .30 1775. .30 2790. .30 4245, .30
.40 1010. .40 1820. .40 2850. .40 4335, .40
.50 1040. .50 1865. .50 2910. .50 4425, .50
.60 1070. .60 1910. .60 2970. .60 4520. .60
.70 1105. .70 1955. .70 3030. .70 4615. .70
.80 1140. .80 2000. .80 3095. .80 4720. .80
.90 1175. .90 2050. .90 3160. .90 4835, .90
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LE-11

ua
11
L2
13
14
15
16
17
la
14
2u
21
24
21
24
25
26
21
24
24
30

Y 0200

M
106
TU6.
Tlu.
T10.
Tlue.
TlU.
06,
T02.
Y.
684,
b9,
689,
G,
HE'd .
bd'l.
6Y9% .
[£3- 0
HhdG,
(A9,

sSPECTAL
NONE

BIVINTS

0400
il

106,
T06.
Tio.
710.
T10.
T10.
7T06.
702,
h98.
L8,
589,
68T
H8Y.
6H9,
689,
694 .
689.
bd.
689,

0600

106.
T10.
T10.
T10.
710.
T10.
106.
T02.
fo2.
694,
683,
(89 .
589,
689,
689 .
694 .
689,
6HT .
689.

STA.

0H00
M

TO6.
T10.
Tl'ﬁ.
T10.
T10.
Ti0.
TUb.
T06.
Tu2a
644 .
694,
6489,
689,
689,
689
694,
6H .
649,
689,

N

14

1000

M
T10.
710.
Tla.
Tla.
TL0.
T10.
T10.
T06.
702.
6%
694,
689.
689.
683,
689.
694 .
689.
689.
h89.

RIVER GAGF DATA
RIN TIGRE AT LAS PIENRITAS

APRIL
DISCHARGE

1200

7T10.
710.
T10.
Tla.
718.
T10.
710.
71C.
T06a
mea.
694.
694,
689.
694,
694,
694 .
694,
694,
689.
6RY.

14649
IN CFS

1400

T10.
Ti0.
T10.
Tl4.
T1E.
Tl0.
Tl0.
T10.
TOb.
702.
Ak,
[ L
689,
hh,
694,
94,
694,
6H9%,
bHY.
689,

1600

T10.
710
710.
Tl4.
Tl4.
T10.
T10.
106
Tu2.
698.
bH9.
689,
689,
&4,
£94 .
694,
6946,
694 o
689.
6H9.

1800

106.
T06.
T10.
T10.
710.
T10.
T06.
706.
698.
694 .
6R9.
689.
689.
683,
694.
694 .
694
689.
689.
689.

200y
T02.
T06.
T1G.
T10.
T10.
710.
706,
T06.
698,
6A9.
689,
689.
689,
589,
5%4.
694 .
694,
689,
669.
689.

2200
702.
T06.
710.
710.
T10.
T10.
7064
702.
698.
689,
689.
689.
689.
6R9.
689.
694,
689,
689.
689,
689.

2400
T02.
TO6.
T10.
T10.
T10.
T10.
T06.
102.
698,
589,
689,
6H9.
6HY9.
689.
689,
674 .
6HB9.
6A9.
6A9.
6R9.



8e-11

DAY 0200
1 6849.
2 689.
3 689.
& 689.
5 689.
6 689.
7 6B9.
8 694 .
9 698,

10 Tiv.

11 T10.

12 Tl4.

13 Tld.

14 T18.

15 T21.

16 721

17 TZ21l.

18 721.

i ) Tl8.

20 Tld.

21 121.

22 T21.

23 121.

24 f2l.

25 725

26 732.

21 Tib.

28 732

29 7132.

3u 757.

31 al3.

*SPECIAL POINTS
NONE

0400
689.
689.
689.
689,
689,
689.
689.
694,
702.
710.
710.
Tl4.
T18.
7T18.
721
721.
T21.
121.
T18.
718,
721
T21.
721.
721
T25.
132.
7136.
732,
T32.
760.
Blo.

0600
689,
689.
689.
&689.
689,
689,
689.
694 .
102.
710.
T10.
Tlé.
718.
T1B.
T2l
721.
121.
T21.
Ti8.
7T18.
721
T21.
T21.
721.
729
T32.
736.
732.
132.
T60.
820.

STA.

0800
694.
689.
689.
689.
689 .
689.
6R9.
694 .
7024
T10.
TL0.
Tlb.
7184
7T18.
721l
121.
721
721
718.
T18.
721.
721.
721.
T21.
729,
736,
T36.
732.
732.
T63.
B823.

NO.

14

1000
694.
689.
689.
689.
6589.
689.
694.
694 .
T06.
T10.
Tl4.
Tla.
718.
T18.
725.
725.
T21.
721
T18.
Tl8.
121.
721.
721.
725.
?29‘
736.
736
T32.
7324
770.
B23.

RIVER GAGE DATA
RIO TIGRE AT LAS PIEDRITAS

MAY

1969

DISCHARGE IN CFS

1200
694.
685,
689,
689.
689,
689.
694,
694.
T10.
710.
Tlé.
718.
718.
T21.
725.
725.
721.
T21.
718.
T18.
T21.
721.
721«
TEDw
129.
736,
T36.
732.
7324
TTa.
B23.

1400
694,
689,
689.
689.
689,
689.
694,
69H.
710.
710.
Tlé.
T18.
T18.
721.
725,
725.
T21.
721.
718.
721.
T21.
721
721.
725.
729
T3ib.
T36.
T32.
T32.
T77.
R23.

1600
694,
689,
689.
689.
689,
689,
694 .
698,
T10.
710.
Tlbha
T18.
Ti8.
721.
721
725.
T21.
T2l
T18.
T21ls
T21.
T21.
T21.
125.
732.
T36.
T32.
T32.
732.
781
823%.

1800
694.
689.
689,
689.
689.
6893.
694,
698.
T10.
710.
Tl4.
Tl8.
718.
T21.
721.
721
T21.
T18.
718.
T21.
T21.
721.
T21.
725.
T3z2.
T36.
732.
T32.
750.
T84.
820.

2000
689,
689.
689.
689,
6H9 .
5893,
694,
698,
T10.
710
Tia.
718.
T18.
721.
721.
121
721.
7T18.
T1B.
721,
721.
721.
721.
725.
T32.
736.
732.
732.
750
T91.
Bl6.

2207
687,
68%.
689.
6ETF,.
£89.
689,
694,
698.
T10.
T10.
Tl4.
718.
Tls.
721.
721.
721.
T21.
Ti8.
718.
T21.
T21.
721.
721.
725.
732.
736.
732.
T32.
753.
799.
813.

2400
5K9,
639.
629,
hd3,
ta9.
LET,
=T
678,
Tl
TiCs
Tle,
Tibe.

Ti8

TZle.
721.
721,
T21.
Tlea
Tlé.
T21.
T21.
121
T21.
125.
132,
T36.
T32.
732,
153,
806.
B13.



6€-11

RIVER GAGE DATA
STA. NO. 14 RIO TIGRE AT LAS PIEDRITAS
JUNE 1969
DISCHARGE IN CFS

DAy 0200 0400 0600 uAoo 1000 1200 1400 1600 1800 2000 2200 2400
1 BOY. BO6. 806. BO6. BO6. BOG6. BO6. B06. B06. BO6. B06. BO6.
2 B02. BOZ2. 802. 802. 799. 799. 795. 795. 795. T91. 791. 791.
3 T791. 791 795. 795. 795. 799. 799. 799. 799. 802. 802. BO2.
4 802. B02. B2. B06. BO6. B06. 806. B06. 806. BO6. 802. 802.
5 BOZ2. BOZ. B02. 799. 799. 795. Bl3. BO9. 809. BO6. BO6. RO6.
& 806. B06. BO6. BO2. RO2. BO6. 809. B13. B27. B27. 833. 8136,
7 839. 842. B42. 842, B42, B42. B39, B39. B39. 839. B839. 839.
: B39. B39. B39. B36. B36. B36. B36. 836. 833. B33. 833. B33,
9 836. B39. B45. 851. A54 . B57. B60. B60. 857. BS4. 854, B54.

10 B51. B851. B48. 848. B45. H&5. B45. B42. 839. 839. B36. B836.

11 836. 833. B33. B830. 830. B30. 830. B827. 827. 823. B23. B20.

12 820. B20. Blb. 8l6. Blb6. RO9. 809. AD6. B802. BO2. 799. 799.

13 B02. 806. Bl13. 8l6. B23. 830. 833. 836. B39. B42. B42. B42.

14 842, B4z, B&2 . B45. B45. B45. B42. B42. B839. B36. 836. 833.

15 833. B30, A30. 827. B27. B23. B23. 8204 B20. Bl3. B809. B09.

16 806 . HUG. Bo2. B02. 799. 799, 799. 195 . 795. 791. 791. 791.

17 791. 791. 191. 791. T91. 791. 791. 791. 791. 788. 788. 788.

18 788. TRA. 788. 788, 788. TRB. 791. 791. 791. 191. 791. 791.

19% 791. 795. 795. 8l6. Blé6. Bléb. Blé. Blé. B20. B820. 820. B23.

20 B823. B27. 827. B30« 836. 839. B42. 848, 851. BS54. BS54 . B57.

21 BST. B60 . R60. 860, 860. B63, B63. B63. B69. 869. 872, 872,

22 878, B84 . BB7. 896. 902. 908. 914, 920. 929 . 932. 932. 935.

23 938. 938. 938. 338. 941. 941, 938. 935, 935. 932. 929. . 929.

24 926. 923. 920. 920. 917. 917. 917. 917. 917. 917. 917. 917.

25 917. 9L T. 917. 920. 923. 923. 923. 920. 920. 917. 917. 9l4.

26 914. 9l4. 917 917. 920. 920. 920. 923. 923. 926. 926. 926.

2 926. 926. 926. 926, 926. 926. 926. 926 . 926. 926. 923. 923.

28 923. 920. 917. 917. 9l4. 914. 911. 908. 905. 902. 899. 896.

29 8913. A90. R8T. B87. BB4. BB4. Bdl. 881. 878. B7B. B75. 872.

30% B12. 869. B69. B66. B63. B&63. B60. 923. 929. 932. 932. 932.

#SPECIAL POINTS
19 0715/795. 0725/816.
30 14407860, 1550/923.



0b-11

Day 0200 0400 0600
1 929. 923. 917.
2 887. BBT. 884.
3= B90. B87. B8T.
L) 962. 962. 962.
5 932. 932. 932.
-] 935. 935. 935.
7 920 917. 9l4.
8 881. HB1. 878.
9% B72. ar2. 872.

10%* 890. 893. B93.

Ll# 350. 956. 955.

12% 1070. 1080. 1150.

13# 1500. 1530. 1550.

l4% 1820. 1840. 1850.

15% 1670. 1640. 1630.

L6% 1560. 1560. 1550.

17% 1680. 1700. 1720.

18 1900. 1920. 1950.

19% 2050. 2050. 2050.

20% 2020. 2010. 2010.

21% 1860, 1840. 1830.

22 1740. 1740. 1740.

23 1730. 1730. 1730.

24 1760. 1770. L770.

25 1810. 1810. 1810.

26 L740. 1730. 1720.

27 1670. 1660. 1660.

24 L660. 1660. 1660.

29 1670 1670. 1660.

30 1520. 1510. 1500.

31 1400. 1390. 1380.

®SPECIAL POINTS
3 1615/887. 1630/929.
9 1225/914.

10 1610/899. 1630/947.

11 1055/968. 1115/1030.

12 1100/1210. 1105/1270.

13 1330/1630.

14 1950/1770.

15 1450/1560. 1500/1590.

16 1620/1570. 1645/1590.

i7 1150/1750.

19 1255/2050. 1300/2060.

20 1515/1960. 1520/1950.

21 2145/1770. 2150/1760.

5TA.

0800
91la.
BBT.
887.
962
935.
935.
308.
B78.
B72.
B896.
962.

L180.
1570.
1860.
1610.
1550.
1730.
1980.
2050.
2000.
1820.
L730.
1730.
1L770.
1810.
1720.
1660.
16604
1650.
1490.
1370.

L700/926.
1310/1030.
1545/1290.

NO. 14

1000
908.
BB7.
887.
959.
935.
935.
305.
B7S.
B69.
B96.
965.

1200.
1590.
1860.
1600.
1540.
1740.
2000.
2050.
2000.
1810.
1730.
1730.
1780.
1800.
1700.
1660.
1660.
1630.
1470.
1370.

1320

RIVER GAGE DATA
RIO TIGRE AT LAS PIEDRITAS

JuLy
DISCHARGE

1200
905.
B96.
BAT.
956.
935.
935.
902.
B75.
869.
896.

1030.
1270,
1610.
1B50.
1580.
1550.
1810.
2020.
2050.
1980.
1800.
1730.
1740.
1L780.
1790.
1700.
1660,
1660.
1610.
1470.
1360.

/1040.

1969
IN CFS

1400
902.
899.
BBT.
950.
938.
935.
899,
B75.
884,
899.

1040.
1290.
1670.
1840.
1560.
1550.
1820.
2030.
2050.
1970.
1790.
1730.
1740.
L790.
LT70.
1690.
1660.
1670.
1590.
L460.
1360.

1500/1050.

1600
902.
902.
B87.
F4b4 .
938.
935.
B896.
B75.
BHLl.
B899.

1050.
1370.
1690.
1820.
1570.
1560.
1820.
2040.
2040.
1940.
1790.
1730.
1750.
1800.
1770.
1680.
1660.
1670.
1580.
1440,
1360.

1800

B99.
902.
935.
938.
938.
938.
893.
875.
881.
923.
1060.
1430.
1720.
1800.
1570.
1600.
1830.
2040.
2040.
1920.
1780.
1720.
1750.
1810.
1760.
1680.
1660.
1670.
1560.
1430.
1350.

2000

B96.
899,
947.
335,
941 .
941
890.
872.
884,
932.
1060.
1460,
1750.
1760.
1570.
1620.
1840.
2050.
2040.
1900.
1770.
1720.
1750.
1810.
1760.
1680.
1660,
1670«
1550.
1420.
1350.

2200
B893.
B96.
956.
932.
4].
932.
A87.
872.
BB7.
941.

1060.
1470,
1770.
1730.
1570.
1640,
1860.
2050.
2030.
1890.
1760.
1720.
1750.
1810.
1750.
1670.
1660.
1670.
1540.
1410.
1340.

2400
887.
393.
959.
932.
338.
926.
Bab.
872.
BAT.
47,

1373,
1425,
17335,
173%.
1582,
1675,

vazn
.2



Ly-11

RIVER GAGE DATA

STA. ND. 14 RIO TIGRE AT LAS PIERRITAS
AUGUST 1969
DISCHARGE IN CFS

Day 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
1 1330. 1330. 1320. 1320. 1310. 1300. 1300. 1290. 12R0. 1280. 1270. 1270.
2 1260. 1260. 1250. 1250. 1250. 1240. 1230. 123C. 1230. 1220. 1210. 1210.
3N 1200. 1200. 1200. 1190. 1190. 1190. 1270. 1190. 1250. 1250. 1260. 1270.
4 1280. 1290. 1300. 1310. 1320. 1330. 1340. 1340. 1350. 1360. 1360. 1370.
5 1370. 1380. 1380. 1390. 1400« 1400. 1400. 1380. 1370. 1370. 1360. 1360.
& 1350. 1350. 1340. 1340. 1330. 1330. 1320. 1320. 1310. 1300. 1300. 1290.
| 1280. 1280. 127v. 1270. 1270. 1260. 1260. 1260, 1250. 1250. 1250. 1250.
H L250. 1250. 1250. 1250, 1260. 1260. 1260. 1260. 1260. 1270. 1270. 1270.
9 1280 . 1280. 1290. 1300. 1340. 1360, 1380. 1400 1410. 1450. 1480. 1500.

10 1530. 1550. 1560« 1560. 1560. 1550. 1520. 1500. 1490. 1480 1470. 1460.

11 1450. 1450, 1450, 1450, 1450. 1450. 1450. 1440, 1430. 1420. 1410. 1400.

12 1380. 1370. 1370. 1360. 1360. 1350. 1350, 1350. 1350. 1360. 1390. 1440.

13 1500. 1550. 1590. 1630. 1660, 1700. 1730. 1760. 1770. 1790. 1810. 1820.

14 1830. 1840, 1860, 1870. 1880. 1920. 1940. 1950. 1960. 1980. 2000. 2010.

15 2030. 2050 2060. 2070. 2080. 2090. 2090. 2090. 2090. 2070. 2060. 2040.

16 2030. 2040. 2070« 2190. 2270. 2340. 2380. 2450, 2510. 2550, 2620 . 2700.

17 2840. 3080. 3400. 3770. 4110. 4410. 4630. 4850, 5030. 5140. 5230. 5260.

18 5240. 5230. 5200. 5120. 5050. 4970. 4880. 4790. 4720 4670, 4590. 4510.

19 4430, 4350, 4290. 4230, 4150. 4080. 4000. 3930. 3890. 3840, 3790. 3740.

20 3690. 3650. 3610. 3580. 3540. 3510. 3470 3440. 3410. 3370. 3340. 3320.

21 3290. 3260 1220. 3190. 3170. 3130. 3100. 3060. 3020. 2980. 2950. 2900.

22 2R6U. 2810. 2770. 2720. 2680. 2630. 2590. 2570. 2530. 2490. 2460. 2630.

23% 2410. 2390. 2370. 2350. 2330. 23104 2290. 2260. 2300. 2340. 2340, 2370.

24 2410. 2450, 2470 2490. 2510. 2510. 2500. 2480. 2440, 2410. 2380. 2360.

25 2350. 2350. 2350. 2350. 2350. 2350. 2350. 2350. 2350. 2350. 2340. 2320.

26 2320. 2300. 2290. 2280. 2270. 2250. 2230. 2220. 2210. 2190. 2190. 2180.

217 2180, 2180. 2180. 2170 2180. 2180. 2210. 2230. 2250. 22504 2250« 2250.

28 2250. 2250. 22640. 2230. 2220. 2200. 2180. 2160. 2120. 2110. 2100. 2100.

29 2110« 2120. 2130. 2140. 2150. 2180. 2200. 2220. 2230. 22504 2250. 2260.

3u 2270. 2280. 2280, 2280. 2290. 2290. 2280. 2260. 2240. 2220. 2200. 2180.

31 2170. 2150. 2140. 2120. 2100. 2080. 2060 . 2040. 2020. 2000. 1980. 1960.

#SPECIAL POINTS
3 135071180, 1450/1190. 1715/1190. 1755/1330. 1820/1230.
23 1715/2260. 1900/2340.



ev-11

RIVER GAGE DATA

STA. ND. 14 RIN TIGRE AT LAS PIEDRITAS
SEPTEMBER 1969
DISCHARGE IN CFS

Day 0200 0400 06000 oR0O0 1000 1200 1400 1600 1800 2000 2200 2400
1 1950. 1930. 1910. 1300. 1890. 1870. 1860. 1840, 1820. 1810. 1800. 1790.
2 1770. 1760. 1750. 1730. 1730. 1710. 1700. 1680. 1670. 1660. 1650. 1640.
3 1630. 1630. 1630. 1630. 1620. 1620. 1610. l600. 1610. 1600. 1600. 1600.
4 1590. 1590. 1580. 1560, 1550. 1540. 1530. 1520. 1510. 1500. 1480. 1470.
5% 1470. 1460. 1450. 1440. 1430. 1420. 1420. 1410. 1400. 1400. 1460. 1430.
& 1510, 1530. 1550. 1550. 1550. 1550. 1540. 1520. 1510. 1500. 1500. 1510.
4 1510. 15104 1500. 1500. 1500. 1490, 1480. 1470. 1460. 1450. 1440. 1420.
H 1410. 1390. 1390. 1370. 1370. 1360. 1350. 1340. 1340. 1330. 1330. 1330.
9% 1320. 1320. 1310. 1310. 1300. 1300. 1310. 1310. L460. 1510. 1550. 1580.

10 1600. 1620. 1630. 1640. 1640. 1640. 1640. 1640, 1640. 1650. 1650. 1650.

11 L650. 1660. 1660. 1660. 1670. 1670. 1670. 1670. 1660. 1650. 1640. 1630.

12 1620. 1600. 1570 1540. 1500. 1470. 1450. 1430. 1420. 1410. 1410. 1400.

13 1400. 1390. 1380. 1380. 1370. 1360. 1360. 1350. 1350. 1340. 1340. 1330.

14 1330. 1330. 1330. 1320. 1320. 1310. 1300. 1280. 1260. 1240. 1220. 1200.

15 1190. 1180. 1170. 1160. 1160. 1150. 1150. 1150. 1140. 1130. 1130. 1130.

16 1120. 1120. 1120. 1120. 1120. 1110. 1110. 1110. 1110. 1110. 1100. 1100.

17 1100. 1100. 1100. 1090. 1090. 1090. 1090. 1090. 1090. 1090. 1090. 1080.

18 1080. 1080. 10B0. 1080, 1080. 1080. 1080. 1080. 1080. 1070. 1070. 1070.

19 1070. 1070. 1070. 1070. 1070. 1070. 1070. 1060. 1060. 1060. 1060. 1050.

20 1050. 1050. 1050. 1050. 1050. 1050. 1050. 1050. 1040. 1040. 1040. 1030.

21 1030. 1030. 1030. 1030. 1030. 1030. 1030. 1030. 1020. 1020. 1020. 1020.

2 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020.

23 1020. 1020. 1020. 1020. 1020. 1020. 1010. 1010. 1010. 1010. 1010. 1010.

24 1010« 1020« 1020 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020.

25 1020. 1020 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020.

26 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1010. €& 1010. E 1010.

27 loou. €& 1000. E 1OOO. E 1000. E 1000. E 1000. E 1000. E 1000. E 1000. E 1000. & 1000. E 1000.

28 1000. € 1000. E 1000. E 1000. E 1000. E 1000. E 1000. E 1000. E 1000. E 1000. E 1000. E 1000.

29 1000. £ 1000. E 1000. E 1000. E 1000. E 1000. 1000. 1000. 1000. 1000. 1000. 1000.

30 1000. 1000. 1000. 1000. 1000. 1000. 1000. 1000. 1000. 1000. 1000. 1000.

*5PECIAL POINTS
5 2100/1400.
9 1700/1430.

mmm
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LT~ NP DN~

[FS ROV W R IS T S T S T T L T T S T e o e e i
FOVONOVPIPUNEODOVEZNCN HPWN =D

Y

STA.

APRIL

707.
709.
712.
712.
710.
709.
707.
702.
69?.
691.
691.
689.
690.
6QI.
692.
693.
690.
689.
6BQC

NO. 14

MEAN DAILY DISCHARGE IN CFS

MAY
692.
68:’.
689.
689.
689.
692.
696.
706.
710.
713.
716.
718.
720.
122.
722.
721.
720.
718.
719.
721.
721.
721.
T24.
??9.
735.
735.
732.
738.
7175,
818.

RIVER GAGE DATA
RIO TIGRE AT LAS PIEDRITAS

1969

JUNE
807.
798.
797.
804.
804.
813.
840.
836.
851.
8(’5.
829.
8l1.
825.
B4l
823.
799,
?90.
789.
810.
839.
907.
936.
919.
919.
920.
926.
912.
88".
889.

JULY
908.
893-
906.
951.
936.
935.
3013.
B76.
8?9.
908.

1010.
1270.
1630.
1810.
1600.
1580.
1770.
1990.
2050.
1970.
1810.
1730.
1740.
1790.
1780.
1700.
1660.
1660.
1610.
l"?o'
1370.

AUGUST
1300.
1240.
1210.
1320.
1380.
1330.
1260,
1260.
1360.
1520.
14"0.
1370.
1670,
1910.
2070.
2320.
4200.
4940.
4100.
3510.
3120.
2650.
2340.
2450.
2350.
2250.
2210.
2190.
2180.
2260.
2080.

SEPTEMBER

1870.
1710.
1620.
1540.
1440.
1520.
1480.
1360.
1370.
1630.
1660.
1500.
1370.
1290.
1160.
1110.
1090.
1080.
1070.
1050.
1030.
1020.
1020.
1020.
1020.
1020.
1000.
1000.
1000.
100C.

in [T



RIVER GAGE DATA

NAME: Sta. No. 15 RTo Arib{f at Paso de Aribf.

LOCATION: Longitude 63° 10.2' W, latitude 09° 16.7° N. Approximately
52.1 km S of Maturin, at E1 Paso de Aribf.

DRAINAGE AREA: 396 sq mi (from topographic map).

GAGE: Friez water level recorder attached to right downstream side
of bridge.

RECORDS AVAILABLE: May 6, 1969 through September 30, 1969.
REMARKS:  Record is fair to good.

CODING: M signifies missing data; E signifies estimated data.

Looking upstream at the .gaging site on the Rio Anibi. The Friez
reconden 4s housed in the metal box on top of the 18-inch corruaated
metal pipe. There 44 a Lanrge point bar (center of photograph)
{mmediately upstream of the bridge. ’

I1-45



SUMMARY OF DISCHARGE MEASUREMENTS
FOR
STA. NO. 15 RIO ARIBI AT PASD DE ARIBI

Num-=
ber
Mean Outside Per- Meas. Gage

Meas. Velo-  Gage Dis- Shift cent Sec- Height Water

No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.
ft sq ft  fps ft cfs ft ft hr O
1 May 6 Romero 25.0 10.7 1.39 0.56 14.9 0 -0.7 Wading 23 0 0.7 82
2 13 Santaella 45.0 55.4 1.93 1.32 107. 0 +14.2 Wading 24 +.05 0.5 80
3 18 Santaella 32.0 32.1 1.02 0.71 32.7 0 +4.8 Wading 19 0 0.5 82
4 27 Santos 33.0 30.0 0.68 0.61 20.3 0 +1.0 Wading 25 0 1.0 83
5 June 11 Santaella 47.0 113. 1.91 2.73 216. 0 -0.8 Wading 25 +.01 1.0 82
6 12  Duke 39.0 87.8 2.21 2.36 194. 0 +7.8 Bridge 20 -.09 18 -
7 16 Santos 35.0 38.2 1.18 0.88 45.3 0 -10.8 MWading 21 0 1.0 83
8 21 Romero 44.0 40.5 1.68 1.01 67.9 0 -4.5 Wading 23 0 1.0 82
9 23 Romero 44,0 49.4 1.78 1.20 87.8 0 +5.8 | Wading 23 -.0 0.4 81
10 29 Santaella 48.0 171 1.87 3.98 319. 0 -10.1 Wading 22 -.03 1.3 85
11 July 9 Santos 44.0 47.5 1.8 1.18 88.2 0 +8.6 Mading 24 0 0.5 78
12 14 Santaella 43.0 184. 2.3 4.44 433. 0 +3.8 - 22 +.10 1.0 75
13 14 Santaella 55.0 266. 2.46 6.05 654 0 +2.8 Bridge 25 +.30 1.1 76
14 15 Santaella 60.0 308. 2.23 6.71 686. 0 -4.7 Bridge 26 -.01 1.2 74
15 18 Romero 240.  8l0. 2.14  11.31 1730, 0 -1.5 Bridge 42 -.15 2.9 80
16 19 Romero 138. 574. 2.32 10.08 1330. 0 -0.6 Bridge 42 -.12 1.9 79
17 21 Tirado 62.0 330. 2.40 7.03 792 0 +3.8 Bridge 24 -.12 1.6 82
18 22 Tirado 43.0 160. 2.19 3.84 350 0 +3.2 Bridge 23 -.18 1.1 8
19 25 Santaella 48.0 90.8 1.74 2.19 158. 0 -4.6 Wading 25 -.02 0.8 78
20 26 Santaella 56.0 291. 2.38 6.32 693. 0 +3.6 Bridge 26 +.12 1.4 76
21 30 Santos 4.5 77.4 1.82 1.93 141. 0 -3.0 Wading 24 +.02 0.7 81
22 Aug. 5 Romero 76.0 454. 2.38 9.09 1090. 0 -1.9 Bridge 29 -.18 1.3 -
23 13 Santos 47.5 90.5 1.75 2.14 158. 0 -2.2  Wading 24 -.01 1.0 8l
24 18 Tirado 43.5 151. 2.27 3.58 343, 0 +10. Bridge 23 -.07 1.3 86
25 Sept. 2 Romero 45.0 98.3 1.67 2.32 164. 0 -7.1  Wading 23 0 1.2 80
26 8 Contreras 45.0 45.6 1.80 1.26 81.8 0 -7.5 Mading 24 0 0.4 -
27 26 Tirado 44.0 38.8 1.60 1.00 62.2 0 -2.8 MWading 23 0 0.3 -
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RATING TABLE
FOR

STA. NO. 15 RIO ARIBI AT PASO DE ARIBI

Gage Dis- Gage Dis- Gage Dis- Gage Dis~ Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge Height charge Height charge
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs
0.00 2.00 151. 4.00 357. 6.00 630. 8.00 911. 10.00 1315. 12.00 2065.

.10 .10 158. .10 369. .10 642. .10 928. .10 1343. .10 2113.

.20 .20 166. .20 382. .20 654. .20 945, .20 1372. .20 2162.

.30 .30 175. .30 396. .30 666. .30 962. .30 1402. .30 2212.

.40 .40 184. .40 411. .40 679. .40 979. .40 1433. .40 2263.

.50 9.0 .50 194, .50 426. .50 692. .50 997. .50 1465. .50 2315.

.60 19.0 .60 204, .60 441, .60 705. .60 1015. .60 1498. .60

.70 30.0 .70 214, .70 456. .70 718, .70 1033. .70 1532. .70

.80 42.0 .80 225. .80 a7. .80 731. .80 1051. .80 1567. .80

.90 53.0 .90 236. .90 485. .90 745. .90 1070. .90 1603. .90

1.00 64.0 3.00 247. 5.00 499, 7.00 759. 9.00 1089. 11.00 1640. 13.00

.10 74.0 .10 258. .10 513. .10 773. .10 1108. .10 1678. .10

.20 83.0 .20 269. .20 527. .20 787. .20 1127. .20 1717. .20

.30 92.0 .30 280. .30 541, .30 802. .30 1147, .30 1757. .30

.40 101. .40 291. .40 554. .40 817. .40 1168. .40 1798. .40

.50 110, .50 302. .50 567. .50 832. .50 1190. .50 1840. .50

.60 119, .60 313. .60 580. .60 847. .60 1213. .60 1883. .60

.70 127, .70 324, .70 593. .70 863. .70 1237. .70 1927. .70

.80 135. .80 335. .80 606. .80 879. .80 1262. .80 1972. .80

.90 143. .90 346. .90 618. .90 895. .90 1288. .90 2018. .90
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RIVER GAGE DATA
STA, ND. 1S RIO ARIBI AT PASD DE ARIRI
MAY 1969
DISCHARGE IN CFS

DAY u2nu 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
& M " M M M 14.9 14.9 l4.9 14.9 13.9 13.9 13.9
7 14.9 14.9 14.9 15.9 15.9 15.9 15.9 14.9 14.3 14.9 14.9 14.9
8 14.9 L& 15.9 15.9 16.9 16.9 16.9 16.9 16.9 15.9 16.9 16.9
9% l6.9 16.9 16.9 18,0 18.0 19.0 36.0 4T.6 48.7 476 43.1 40.8

10 I9.0 40.8 43,1 44,2 b, 2 44,2 44,2 42.0 39.6 3B.4 36.0 34.8
11 33.6 32.4 Alnd 30.0 27.7 26.6 2545 26,4 23.3 23.3 22.2 22.2
12 22.2 22.2 2l.1 2l.1 21.1 21.1 20.1 19.0 19.0 18.0 18.0 16.9
13+ lo.49 30.0 64,0 83.9 99.2 113. 120« 1264 132. 140. 146. 149,
14 152. 152. 1524 149. L44. 136. 129. 120. 111. 101. 92.0 H4.8
15 Toa.6 T4.0 T70.1 6T.1 64.0 618 59.7 57.5 56.3 55.2 53.0 53.0
16 5l.9 50.8 50.8 49,7 48.7 4T.6 4645 454 44,2 43,1 43.1 42.0
17 4ULH 319.6 39.6 39.6 3B.4 Bt 38.4 37.2 36.0 36.0 34.8 33.6
%] 33.6 32.4 32.4 32.4 31.2 3la2 30.0 28.9 28.9 28.9 28.9 28.9
19 28,9 289 28.9 2T.7 27.7 27.7 2T.7 26.6 26:6 26.6 ?5.5 25.5

20 25.5 25.5 25.5 25«5 25.5 25.5 25.5 25.5 25.5 24,4 24.46 24,4

21 2444 rL e 25.5 25.5 25,5 25.5 244 25.5 25.5 25.5 25.5 26.6

22 27.7 28.9 27.7 26.6 25.5 25.5 24,4 23.3 23.3 23.3 23.3 23.13

Z3 21.3 23.13 23.3 23.3 23.3 2242 22.2 22.2 22.2 22.2 22.2 22.2

24 2éwd 22.2 22w 22.2 22.2 22.2 22.2 21.1 21.1 2l.1 2l.1 21.1

259 211 21ls) 21.1 21.1 22.2 22.2 21.1 21.1 2041 21.1 21.1 21.1

26 21.1 21l.1 21.1 21.1 21.1 21.1 2l.1 21.1 20.1 20.1 20.1 20.1

27 20.1 2.1 20.1 20.1 20.1 20.1 20.1 2041 20.1 20.1 20.1 20.1

28 20.1 20.1 20.1 20.1 20.1 20.1 20.1 20.1 20.1 19.0 19.0 19.0

29 19.0 17.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0

30 19,0 17,0 20.1 20.1 2l.1 Z2l.1 21.1 20.1 20.1 20.1 21l.1 2l.1

31 21.1 21.1 21.1 21.1 20.1 20.1 20.1 20.1 20.1 20.1 20.1 20.1

#SPLCIAL PIINTS
9 L700/49.7
13 0300/16.9



6v-1I

LE~NT NS eN—-p

<

02u0
201
2hats
2444
133.
85.7
SH.6
56«3
Ta,)
GH.l
911l
212.
224,
130.
Bl.2
62.9
51.0
6.1
49,7
4d.T
449.7
534.0
6491
Tu.1
117.
130.
194.
2T4.
3126.
35H.
290.

*SPECIAL POINTS
NONE

0400
2l.1
25.5
2hats
133.
80.3
BileS
56.3
T4.0
67.1
96.5
2l4.
221,
124.
TR.H
62.9
53.0
49.7
43.7
48,7
51.9
53.0
63.1
72.1
119
1314,
199.
280.
328.
359,
269.

0600
22.2
25.5
33.6
133.
75.8
56.3
57.5
T4.0
67.1
100.
215.
215,
117.
716.8
61.8
51.9
50.8
8.7
48.7
54.1
53.0
6.1
73.0
122.
135.
206.
285.
333.
360.
247.

S5TA.

0800
23.3
2646
T2.1
131.
T2.1
5643
58.6
T4.9
68.1
109.
216
209.
110.
T4.9
60.8
519
51.9
4T b
476
5643
5T+5
65.0
T4.9
125.
140.
21l4.
291.
335.
362.
224,

RIVER GAGE DATA

N« 15 RIO ARIBI
JUNE 1969
DISCHARGE IN CFS

1000 1200 1400
23.3 23.3 23.3
26.6 2646 27.7
BB.4 100. 110.
127. 123. 120.
69.1 6T.1 64.0
56.3 56.3 55.2
60.8 64,0 69.1
76.8 74.9 T4.0
69.1 Tlel 73.0
136. 160. 175.
219, 221« 222«
203. 193. 183.
105. 100. 97 .4
T2.1 Tlal 69.1
59.7 58.6 57.5
51.9 51.9 50.8
51.9 51.9 51.9
4T.6 4T.6 4T.6
47.6 4T.6 4T.6
57.5 56.3 S4.1
62.9 65.0 68.1
65.0 65.0 65.0
TT7.7 Bl.2 B5.7
127. 129, 129.
145, 149, 153.
223. 228. 234,
296. ioz. 306.
339. 342. 344,
362. 360. 35R8.
213. 194. 179.

AT PASO DE ARIBI

1600
22.2
25.5
117.
123.
64.0
56.3
BA.&
72.1
74.9
182.
224,
173
4.7
6T7.1
S56.3
49.7
51.9
4746
476
S4.1
70.1
65.0
92.9
129.
158.
241.
310.
348.
351.
163,

1800
22.2
25.5
123.
113.
62.9
56.3
80.3
Tl.1
76.8
192.
225.
163.
92.0
66.1
55.2
49.7
51.9
4T.6
4T.6
53.0
70.1
66.1
97.4
129.
165
247.
313.
349.
345.
154.

2000
22.2
25.5
126.
105.
60.8
56.3
7.7
Tl.1
B0.3
197.
225.
157.
89.3
65.0
55.2
48.7
50.8
46.5
47.6
53.0
70.1
67.1
103.
129.
171.
254,
316.
351.
334.
145.

2200
23.3
25.5
129.
98.3
59.7
56.3
Tae9
69.1
83.9
204,
225.
l48.
85.7
65.0
54.1
48.7
50.8
47.6
47.6
53.0
T0.1
67.1
107.
129.
179.
262.
318.
353.
321.
137.

2400
23.3
24,4
131.
9l1.1
58.6
56.3
T4.0
68,1
B87.5
209.
225.
138.
B3.0
64.0
53.0
48.7
49.7
48.7
47.6
53.0
69.1
68.1
113.
129.
186.
269,
323.
356.
306.
129.



0S-1I

RIVER GAGE DATA

STA. ND. 15 R1I0O ARIBI AT PASD DE ARIRI
JULY 1969
DISCHARGE IN CFS

DAy 0200 3400 0600 0800 1000 1200 1400 1600 1R800 2000 2200 2400

1 121. I16. 112. 108. 104. 99.2 96.5 92.9 90.2 BB.4 B5.7 B3.9
2 A2 79.5 T8.6 T6.8 T6.8 75.8 T4.9 T4.0 73.0 73.0 T4.0 T4.0
3 73.0 T3.0 Tl.l Tla.l 70.1 70.1 69.1 68.1 68.1 68.1 69.1 70.1
4 T3.0 75.8 Tha& R2.1 B3.9 R5.7 B5.7 B85.7 B4 .8 83.9 RZ.1 79.5
5 Tdab 777 T7.7 78.6 T8.6 79.5 79.5 79.5 79.5 719.5 8l.2 83.9
6 87.5 F2.0 96.5 101. 106. 110. 115. 118. 121. 125. 127. 129.

7 132. 134, 136. 137. 139. 139. 139. 137. 134, 131. 128. 125.
o 121. 117« 113. 108. 104. 99.2 98.3 EL 93.8 93.8 9l.1 BT.5
9 83.49 Bl.2 78.6 17.7 T4 .9 75.8 BZ2.1 THab 76.8 75.8 75.8 T4.9
Lu* Tt Bo.7 95.6 104, 110. 115. 117« 118. 121. 152. 154. 167.
11 1734, 176, 179. 186 189, 189, 184. 179. 172. 165. 160. 157«
12 154. 154. 154, 157. 160. 163. 164. le4. 163, 161. 159. 158.
13 161 . 168. 174. 186. 208. 225. 240. 258. 277 299. 325. 344,
14 159, 375. 395. 412. 433, 459, 576, 656, 695. Tl4. T24. 730.
L5 731. 728 723. T19. T15. 713, T15. 730. 762. 787. AO9. 833,
16 B&U., 905. 397. 1150. M M M M M M M M
i/ Rl M M ] M L M 1350. 1490. 1650. 1790, 1890.
18 1950. 1960. 1950. 1930. 1890. 1850, 1790« 1740. 1690. 1640. 16GC0. 1570.
19 151u. 1470, 1420. 1380. 1340. 1310. 1270. 12404 1200. 1170. 1140. L110.
20 109u. 1060, 1040, 1020, 986 962. 940. 918. 903. 889. 8T4. B60,
21 Bah. 830, B26. Bl2. 797. 783. Te2. T42. T21. 698, 66T 623.
22% 551 486, 412. 362, 331. 301. 276. 261. 260. 269, 281. 293,
23 303. 311l. 315. 317. 3l6. 312. 309. 303. 296. 290. 283. 278.
24 2724 266 259 . 251 246, 236. 228. 221. 213. 206. 198. 191«
258" 186, 1A0. 176. 171. 165« 161. 157. 157. 210. 217. 331. 355.
26% 454, 540. 5Hb6. 622. 648, 6Tl 691« 701l T00. 6B2. 643. 593.
27 524. %35, 357 315. 287. 259, 238. 225. 213. 208. 207 206.
28 205. 202. 196. 187. 178, 170. 163. 157. 154. 153. 151. 151.
29 151« 151, 151 149. 14B. 145, 142. 140 137. 135. 133. 133,
30 134, 1374 141. 145. 148. 150, 151. 152. 151. 149, 149 147.
3l 145, l41. 138, 136. 133. 129. 128. 125. 122. 121. 119, 117.

®¥SPECIAL POINTS

10 1725/117. 2100/152.
22 173072572,
25 1600/15%. 193007207,

26 1700/701.
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Day

2%
3
4¢

-
CO®@™~OW

11
12
13
14
15
16
17
la#
19#
20
21
22
23
24
25%
26L%
27
28
29
30
3l

0400
11u.
193.
2HU.

1580
140U.
955,
108U, ©
1063. *+
TT4a E
26l.
210.
171
170
158,
151
281.
R77.
324,
b,
Lll.
39T.
400.
1749.
160.
15/.
T34.
629.
545,
217.
211l
190.

040U

113.
102,
33%.
1610.
1330.
755,
1090.
1050.
65T2.
254,
207,
172.
169.
157.
150.
295.
959.
291l
239,
k57 81 1S
40%.
373.
173.
155
166.
1T3T.
62ha
489,
211,
212.
1974 .

#SPECLAL PUIINTS

18
19
25
26

2120/1732.
1945/1260.
1100/1960.
1330/322.
050U/ 234,
1655/ 184,
0330/ TAH.

0600

112,
101.
3%90.
1740,
1250.
960.
1110.
1040,
622,
2bb.
203.
174,
L66.
158.
151.
310.
9TH.
281.
?4l.
390.
G411l
i32.
170.
154 .
177
727.
624,
G4].
206.
212.
196.

momor

STA. NDO. 15

0800

111.

99.2

453,
1910.
1210.

965.
1120.
1030.

563.

239.

200.

179,

loée
160,
158.
322.

960 .

289,

261.

173,

418,

302.
167.
154,

183.

7104

623.

357.

202.

212.

196.

mmm

100
110.
98.
505.
1950.
l160.
979.
11204
1010.
567.
234,
198.
181.
162.
l62.
l6T7.
329.
9ll.
306.
292,
375.
427.
T4,
163.
151.
laﬁ-
701
622.
332.
197.
207.
194.

RIVER GAGE DATA

RID ARIBL AT PASN DE

AUGUST
DISCHARGE

0

3

mm

1200

107.

ITate

550.
1950.
1110.

390,
1120.
1000.

551.

230.

191.

182.

161.

163,

17TR.

339,

B55.

320.

338.

370.

435,

256.

160.

152.

187.

701.

620.

307.

196.

204,

188.

1969

™

mmmm

CFS

1400
106.
374
589.
19104
1070.
399.
1110,
9H3.
544,
226.
1A7.
181
161.
163,
191.
4T
7190.
321.
365.
368.
442,
236,
157.
152.
L6
T01.
617.
290.
196.
196.
180.

mmm

ARIBI

1600
105.
95.6
616.
1830.
1040.
1010.
1110.
962.
471.
225.
183,
181.
161
160.
206.
354,
Tlé.
314,
396.
369%.
448,
223.
155.
152.
184.
692.
blb.
273.
198.
192.
171.

mmm

1800
106.

5.6
1160.
1710.
1010.
1010.
1100.
943.
400.
227.
180.
180.
161.
158.
223.
357.
632.
301.
415.
irz2.
444 .
215.
180.
151.
206.
678.
608.
258.
200.
187.
163.

mmm

2000
104.
129.

1300.
1620.
988.
1010.
1090.
918.
3a9.
219.
17T
179.
L60.
155.
238.
367.
542
290.
427.
377.
4665,
206,
175.
151.
365.
660.
601.
245.
203.
1R&,
157«

mimrm

2200
103.
137.

1410.
1540.
969.
1030.
1080.
BA9.
315.
217.
174,
177
160.
154.
254.
496.
462.
276,
427
383.
438,
197.
l&d.
151.
600.
b44.
586.
234,
206.
184.
153.

mmim

2400
103.
(511

1530.
l460.
9573,
1060.
1070.
R4l
287.
215.
172.
175
159.
152.
26T.
655.
375.
261.
421.
390.
423.
188.
163.
153.
633,
634,
571.
225.
209,
185.
149.

mmm



¢s-11

Day

——
W= O @0 Wn S W

14
15
16
17
18
19
20
21
22%
23
24
25
26
27
28
29
30

#*SPECIAL POINTS
105U/ 144,
1L700/1105,

1
22

0200
147.
174.
154.
115«
102.
L19y.
104.

Hb.h
l4l.

]

M

M

"
619,
461,
11T-
133.
113.

9d.3

B9. 3

B3i.0

Tl

T6.H

649.1

bH. 1

65.0

6bl.8

597

56.3

53,0

mETham

™

TMmTMmm

mmm

m

mm mmmmm

mmm

5Ta.

m

mmmTmmm

mm

NO. 15
SEPTEMBER
DISCHARGE IN
1000 1200
143, 154.
176. E 177
138. 133.
106 E 10%. E
101. E 100. E
125. E 126. E
93.8 E 92.0 E
B7.5 E 87.5 E
234, 258.
M M
M M
M M
M M
605. 600a
298. 272.
157« 154,
126. E 125. E
106. E 105. E
956 4.7
A6.6 B6.6
81.2 Al.2
75.8 75.8
T2.1 T2.1
691 69.1
67.1 E 6T.1 E
64.0 64,0
60.8 608
58.6 FE 58.6 E
55.2 £ 55.2 E
53.0 E 53.0 E

RIVER GAGE DATA
RI0O ARIBI AT PASD

1969
CFS

1400
161.
176.
130.
105.
100.
126.

9l.1

BB.4
291.

M

"

M
649,
593.
249,
151.
123.
104,

92.9

85.7

79.5

T4.9

Tl.1

69.1

6641

64.0

60.8

58.6

55.2

53.0

NE ARIEI

mmmm

mm

mmm

1600
172.
174,
127.
105.
100.
125.

90.2

91.1
332.

~

646,
585.
230.
148.
121,
103.
92.0
B4.8
79.5
95.6
T0.1
68.1
66.1
61.8
60.8
58.6
55.2
53.0

mmmm

mTmm

mmmm

mmmm

2000
177.
169.
123.
103.
110.
L16.

BB.4
106.

mmmm

mmmm

191.

116.

100.
90.2
B3.9
TBab
86.6
69.1
68.1
65.0
61.8
60.8
575
S4.1
53.0

mmiTmm

m

mmmm

2400
175.
158.
119.
102.
121
107.

BT.5

182,

136.

115.
99.2
B9.3
83.0
78.6
78.6
69.1
68.1
65.0
61.8
60.8
S56.3
4.1
53.0

mmmm

mmmm
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RIVER GAGE DATA

STA. NO. 15 RIO ARIBI AT PASO DE ARIBI
MEAN DAILY DISCHARGE IN CFS
1969

DAY MAY JUNE JuLy AUGUST SEPTEMBER
1 22.3 102. 108, 158,

2 25.7 T6.4 108. 173.

3 85.5 70.2 701. 136.

4 121. 8l.3 1730. 107T. E
5 70.0 719.4 1150. 104. FE
6 M 56.6 109. 990. E 121, E
7 15.2 6T.4 134, 1100. E 94.1 E
8 16.2 73.1 103. 987. E 94 .6

9 29.9 73.1 78.7 537. M

10 41.3 149, 114. 237. M

11 274 219. 176. 192. M

12 20.2 189. 159. 178. M

13 95.9 105. 231. 164, M

14 129. 71.8 527, 159. 590.

15 64.1 58.7 743, 190. 298.

16 4T.4 51.0 M 354, 156.

17 38.1 50.9 M 759. 125. ©E
18 30.9 48.0 1810. 306. 106.

19 27.5 47.9 1320. 3323. 94.1
20 25.3 53.6 974. 383. 86.2
21 252 62.8 770. 426. 80.8
22 25.3 66.6 356. 266. 83.5
23 22.7 85.4 303. 179. 72.5
24 21.8 125. 236. 155. 68.8 E
25 21.2 151. 199. 251. 66.5
26 20.8 227 617. 692. 63.5
27 20.1 299. 308. 615. 6l.1 E
28 19.9 340. 175. 348. 58.7 E
29 19.0 350. l144. 204. 552 E
30 20.2 203. 146. 200. 53.0 E

31 20.5 131. 179.



RIVER GAGE DATA

NAME : Sta. No. 16 Rio ﬁéto at Las Gaviotas.

LOCATION: Longitude 63° 21.0' W, latitude 09° 10.6' N. Approximately
17.2 km NNE of Oritupano, 3 km NNE of Las Gaviotas.

DRAINAGE AREA: 106 sq mi (from topographic map).

GAGE: Stevens Type A35 water level recorder attached to left downstream
side of bridge.

RECORDS AVAILABLE: April 16, 1969 through September 30, 1969.
REMARKS: Record is fair to good.

CODING: M signifies missing data; E signifies estimated data.

Looking downstream at the gaging station on the Rwe Nato. The A35
neconden (s attached to the downstream side of the bridge (centen
of photograph).

[1-55



SUMMARY OF DISCHARGE MEASUREMENTS
FOR
STA. NO. 16 RIO NATO AT LAS GAVIOTAS

Num=
ber
Mean Inside Per- Meas. Gage
Meas. Velo- Gage Dis- Shift cent Sec- Height Water
No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.
ft  sq ft fps ft cfs ft ft he  OF
1 May 6 Santos 20.7 6.66 0.72 0.55 4.79 0 -7.9 Wading 21 0 1.1 81
2 18 Santaella 19.0 8.00 0.40 0.40 3.13 0 +0.3 Wading 19 0 0.4 83
3 27 Santaella 18.5 9.40 0.48 0.50 4.5 0 0.0 Wading 18 0 0.4 8l
4 June 17 Santaella 21.0 8.10 0.75 0.6] 6.05 0 0.0 Wading 22 -.0 0.2 79
5 24 Duke 26.0 66.4 1:17 3:02 11.7 0 -5.2  Bridge 18 -.05 1.0 79
6 25 Santos 38.0 79.6 0.94 2.89 75.2 0 -1.9 Wading 20 -.02 0.8 78
7 29 Santaella 30.0 20.2 0.83 1.14 16.7 0 +2.4  Wading 25 -.01 0.7 719
8 July 1 Santos 39.0 94.5 0.97 3.28 91.4 0 -3.8 Wading 21 -.18 0.9 78
9 7 Tirado 26.0 13.6 0.82 0.87 11.2 0 +7.8 MWading 24 -.01 0.6 81
10 13 Santos 61.0 534, 2.21 12.71  1180. 0 +2.2 Bridge 25 -.15 1.4 68
1 13 Santos 56.0 489. 2.25 12.44 1100. 0 +2.7 Bridge 24 -.20 1.4 79
12 14 Velasquez 48.0 314, 2.15 10.04 675 0 -1.0 Bridge 23 -.25 1.7 78
13 17 Santaella 31.0 140. 1.76 5.28 247. 0 -2.3  Bridge 26 -.10 1.2 78
14 21 Romero 34.5 39.3 0.88 1.76 34.6 0 +3.4 MWading 24 -.01 0.7 80
15 29 Santaella 30.0 18.2 0.87 1.16 15.8 0 -5.8 Wading 19 -.01 0.5 79
16 Aug. 2 Tirado 30.0 20.8 0.88 1.19 18.3 0 +4.8 Wading 22 0 0.5 77
17 4 Tirado 41.0 277. 2.03 8.64 562. 0 -0.4 Bridge 22 -.22 1.2 74
18 6 Santos 38.5 83.0 1.03  3.09 85.7 0 +0.2 Wading 2] -.04 1.0 80
19 19 Santaella 39.0 78.2 1.03 2.96 80.7 0 +1.6 Wading 22 -.08 0.7 75
20 26 Romero 59.0 443. 2.13 11.86 944, 0 +1.2 " Bridge 27 -.15 1.2 78
21 Sept. 17 Romero 28.0 23.8 0.75 1.30 17.9 0 -11.4 Wading 29 -.01 0.7 -
22 23 Sabino 30.0 24.2 0.82 1.42 19.9 0 -14.4 Wading 22 -.03 0.7 -
23 27 Tirado 28.0 13.5 0.96 1.02 13.0 0 -4.1 Wading 29 0 0.6 -
RATING TABLE
FOR
STA. NO. 16  RIO NATO AT LAS GAVIOTAS
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge Height charge Height charge
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs
0.00 2.00 41.1  4.00 141, 6.00 324. 8.00 510. 10.00 678. 12.00 959.
.10 .10 45.0 .10 149. .10 334. .10 519. .10 688. .10 980.
.20 .20 49.0 .20 157. .20 344, .20 528. .20 698. .20 1003.
.30 2.00 .30 53.0 .30 165. .30 354, .30 537. .30 708. .30 1028.
.40 3.20 .40 57.0 .40 173. .40 364. .40 545, .40 ne. .40 1055.
.50 4.50 .50 61.0 .50 182. .50 374. .50 553. .50 730. .50 1084.
.60 5.90 .60 65.0 .60 191. .60 384. .60 561. .60 742. .60 1115.
.70 7.40 .70 69.0 .70 200. .70 393. .70 569. .70 754. .70 1148.
.80 9.10 .80 73.0 .80 209. .80 402. .80 A¥7. .80 767. .80 1183.
.90 11.0 .90 77.0 .90 218. .90 411. .90 585. .90 780. .90 1220.
1.00 13.1 3.00 81.0 5.00 227. 7.00 420. 9.00 593. 11.00 794. 13.00 1259.
.10 15.4 .10 86.0 .10 236. .10 429. 10 601. .10 808. .10 1300.
.20 17.7 .20 91.0 .20 245, .20 438, .20 609. .20 823. .20 1343,
.30 20.2 .30 96.0 .30 254, .30 447. .30 617. .30 838. .30 1388.
.40 rAN .40 101. .40 264. .40 456, .40 625, .40 854, .40 1435,
.50 25.4 .50 107. .50 274. .50 465. .50 633. .50 870. .50 1484.
.60 28.5 .60 113. .60 284, .60 474, .60 642, .60 887. .60 1535.
.70 3.6 .70 119. .70 294, .70 483. .70 651. .70 904. .70 1588.
.80 34.7 .80 126. .80 304. .80 492, .80 660. .80 922. .80
.90 37.8 .90 133. .90 314. .90 501. .90 669. .90 940. .90

I1-56



LS=11

DA

le
17
18
19
20
21
22
23
24
25
26
27
28
29
30

¥ 0200

M

5.76
5.76
5.76
5.61
5.76
5.61
5.33
5.19
2.19
5.05
5.09
5.0%
4.91
417

*SPECIAL POINTS

NONE

0400

M

5.76
5.90
S5.76
5.61
5.76
S5.01
5.33
5.33
5.19
5.05
e 52 ]
5.05
4.91
4,77

600

M

5.76
5.90
5«90
5.76
976
S5.61
S5.47
5.3%
H.19
2419
5.19
5.19
4.91
he9l

STA.

0800

5.90
5.90
5.7C
5490
5.90
9.61
5.47
5.33
S.l49
S« 19
519
5.0%
4.91
4491

Ll

l

L&

RIVER

GAGE DATA

RIN NATN AT LAS GAVIOTAS

APRIL

13969

DISCHARGE TN LFS

vGo

M

5.30
5.90
5.90
5,30
5.90
5.61
54T
5.33
ba.l9
5.19
5.19
9.0%
5.06
5,05

L1200

5920
5<90
590
S.T6
5.90
5.76
b.01
Yeht T
5.19
Deld
Hal3
5«13
4491
.05
4,71

1400

S.T6
S.76
.16
S.15
SaT86
9.76
bahT
2413
9 19
b.19
919
5.5
4e' 7l
431
4477

1604

Sa51
Galls
L
Saial
Ze TH
Senl
St 7
bedd
IV
D..kib
all3
S
Gall
444

hall

Sabl
5eb1
Sehl
S5e61
a0l
Satl
5433
el
L e
34435
.71
“.21
4471
hell

& o bty

S«H1
S T6
S5ab1
5a61
Sab1
Se81
5431
5419
2.3%
D15
4.1
4.91
PSR |
477
hab4

2400

5.61
5.76&
S5atrl
D.91
Sefl
9afl
Hedd
9«19
505
b b
et
6411
haeltl
a 7
“abrhi



86-11

RIVFR GAGE DATA

STA. NO. 16 RIC WATN AT LAS GAVIDTAS
MAY 1969
DISCHARGE IN CFS

DAY 0200 0400 0600 oano 1000 1200 1400 1600 1400 20040 2200 14101
1 4ab% 4,64 4,50 4,64 4 .64 4450 4450 4437 hel3T L 4410 4410
2 4.10 4.10 4.10 4410 4,10 4.10 3.917 J.d4h 3.44 3.4 304 3.4
3 3.84 3.84 4,37 5.05 5.47 5.61 9461 S5.61 5.61 Saad Sat7 SahT
&4 S5.47 561 5.61 5.61 S5.61 547 J.4T 533 5+33 Sel? Sal9 5.19
- 5.19 5.33 5«33 5.33 $5:33 S.19 5.19 S 19 5.05 5.u% T.UD Gad1
b 4.91 5.05 5.05 5.05 5.19 519 5.05 5.05% 4,49] ba'dl 4.31 hadl
7 4.91 5405 5405 519 5.19 5.19 5.05 4491 4el fa'tl Gall el
.} 4.91 4.91 4.91 4.91 4.91 4491 4o 17 4.7 4,77 4,491 4.91 4.1
9 5.05 5.0% .05 5.09% 4.91 4. 77 4 77 b4abh 4,50 4,450 4,50 4450
10 4450 4450 4437 4437 4,37 4.23 4,10 4410 1.97 3udT LR .84
11 3.84 3.86 3.84 3.84 3.84 3.84 3.71 3aTl Yoll Y.71 V.58 3.5R
12 3.45 3.45 3.58 3.58 3.71 3.58 3.45 1.45 3.45 3.45% 3.33% 3.33%
13 1.45 5.09 6.06 6.19 6.19 6.19 5.90 S5 T6 5.61 SatnT 9.33 Haeld
14 5.05 491 4. T7 4,77 habty 4,450 4437 Gal23 4.10 4.0 .37 1.7
15 39T 3.97 3.84 3.84 3.84 3.H4 3.71 1.54 3.45 .45 3.45 3.45
16 3.45 3.45 3.45 3.45 3.45 3a45 3.33 3.20 31.20 Yo 20 3.20 1.20
17 3.20 3.20 3.33 3,33 3.33 3.13 3.20 3.0 3. 08 $.0R 1.08° 1,018
18 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 1e¢0 1.20 3w 20
19 3.20 3.20 3.20 3.20 3.20 3,20 3.20 .21 3.20 1,40 .20 1.20
20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3.20 3D Yo 20 1.20
21 3.20 3.20 3.20 333 3.45 1.45 4.45 3.5 3.45 Yaah 3.45 3.45
22 3.45 3.45 3.58 3.58 3.58 3.58 6.04 T.56 Tal2 feub T.40 Tah0
23 Ta24 7.09 6493 6.93 6.78 babH3 b.63 Bated ba33 Lal? [Ter 52490
24 5.90 5.90 5.90 5.76 5.T6 Bebl 54T 3433 S5.09 5.19 el b LY
25 5.19 5.19 5419 5.05 5.05 4,91 4.91 4,77 4,54 4ot aabh o fahh
26 464 4. b4 .64 b, 64 YA 4,664 G4ohb 4450 50 PROY| 4,50 & 0)
27 4,50 4450 4450 4450 4.50 4450 4,50 AR ] W, 2% fedd ta 37 e 37
28 4.37 4437 4.50 4450 4.50 4450 4450 4437 “4.23 4423 4437 4447
29= .37 4.37 4450 4450 4.50 4.50 4.50 Fuh7 bha.ht BHalth 5«90 PR
30% H.22 10.0 9.10 TaT2 T.09 b.63 bab3 b3 6.613 Balsd e 48 fie 3
31 6.33 6a19 6.19 6.19 604 5.370 5.70 570 S.61 S«tl S5.01 St 7

*SPECIAL POINTS

29 1545/4.37 1700/6.48
30 0345/10.0



66-11

DAY

el T

H%

9
10
11
12
13
14
15
16
7
18
19
20
21%
22%
23%
24%
25
26%
21
28
249
30%

#SPECIAL PODINTS

T

8
21
22
23
24
26
30

0200

5.47
5.05
4.77
6.91
4.91
4.77
4.91
6.48
6.17
5.61
6.04
6.19
5.76
S.4T
4.91
4.64
Te24
5.90
6.93
9.10
11.2
Bi.4
93.5
66.06
93.0
39.4
29.7
26.6
19.7
14.0

L415/5.47
0045/6.063
1915/9.84
11157207
L545/%4 .6
0715/7111.
2115/23.0
1615/12.4

0400 0600
54T Y467
5.05 5.05
4.77 4.91
4.91 Sa05
4.91 5.05
477 4 77
4.91 4,91
6.19 5.30
6.04 Bba04
S5.61 9.61
619 6a19
6.19 6419
S5.76 3.76
Sets7 2e33
491 4.91
Lo TT 4o 17
6.93 beb3
6.06 bal9
T.09 1.09

10.0 10.6

11.2 1.0

106. 123,

A%.0 B2.9

30.0 108.

93.5 91.5

36.9 34,4

29.1 27.2

2646 2643

18.9 l8.4

13.8 13.8

2045/717.5
1730/79.3
1640/717.9

STA.

0800

5.67T
5.0%
5.05
5.05
5.05
G 17
4,91
5.76
5.06
5.76
6.3
6.179
5.70
5.33
4,91
4.91
HbetH
6.33
Te24
11.2
10.8
L79.
Tt
109.
BT7.0
32.2
2646
25.7
L7.7
13.6

2330/67 .4

RIVER GAGE DATA
RIC WATO AT LAS BAVINTAS

M. 16
JuNE 1369
DISCHARGF IN CFS
1009 1200
3433 5+733
5.05 5.05
5.05% 5.0%
5405 5.0%
5.05 5.05
4,77 4,17
LR 4471
Selh 5.90
H.004 5.30
5. 76 h.T76
L33 Ge 3}
GLa.19 halb
5.90 H.490
3.19 5«19
4,71 4491
5.19 Habl
6.33 G.19
5.33 G.4P
T2 T.4C
11.8 12.0
106 10,2
204, 2NSa 1
TOH 65.0
102. 2.0
80.2 T4.2
30.0 2T.49
2b.b 26.0
25.1 2446
17.2 l6.8
13.1 12.9

1400

%19
4.1
4,91
5. 05
4.91
4. 17
Gadl
6.33
B a0
S5¢T0
hald
beQb
Selh
S5.19
L 717
T.40
5.90
L.4B
7T.40
12.2

10.0
H2 e
59.4
84,5
674
26.3
25.1
3.7

16.3

12.7

1609

3.19
4,07
.17
4.1
4,91
G.07
Satil
Ga 33
2.0
d.06
S« 1%
3.%0
e Tt
54C5
Gabity
Halln
DM
Lot
Tatild
120
L= U
l4b6.
59t
Ala. 72
H1 .4
4.0
24 h
23.0
|
12.4

1420

5.05
4a 1T
e I7
el
hel
A T7
S«61
&332
5.4
Belo
Galf)
2.30
Daeial
44,91
b, Bl
eldb
.90
bG48
Tatsl
14.6
R
11T
51.0
9.7
Shed
2440
20}
2247
152
16.1

2000

Seuh
baeTl
wa Tt
4o il
Gaoil
417
Senl
Lald
Setal
Sa il
S. 11
Satl
Se rl
tarl
=G
T.39
I
bt 3
le36
li.#
Laa
Il
Llax
LAY
51.1
233
Qs
2la7
14a1
16«1

2200

D%
ol
HhaT7
4e01
U
4,17
5.01
fald
S5.n1
220
Hal9
9.76
Hetlsl
4a41
4 b6
Tal72
9. 1)
tats3
Ta34
llas

173
6.5
SleH
HHa 5
hu.h
235

2.4
204

la.7

S53.5

ZhUn

1.15
4 T7
e 1T
fhadl
4,17
G TT
LatH
Lal73
Datl
e 10}
[ B
Salt
Daf T
el
balh
Teht
He 1l
L

oyl

1l
LWiati
d0ed
G4l
3.0
H2 b
A2
aibya’ 3
e
1%,

Lhah



09-11

0200

65.0
50.6
24.6
50.2
2217
14.7
11.6
Fatt
26.3
25.1
116,
481.
859.
336.
1410.
T49.
291.
122.
63.0
49.4
37.5
215.
63.4
33.1
26.0
M
26.9
20.4
17.7
16.3
20.4

*SPECIAL POINTS

1

3

9
1u
11
12
13
14
1%
21
22

011%/64.6
1050/37.5
1300/36.9
1719/20.4
0900/110.
024640/484.
1440/1030.
1830/610.
0620/1560.
1100/32.2
03607220,

0400 0600
T8.9 106.
51.0 50.7
231.5 26.6
47.8 45.0
21.7 20.7
14.2 13.8
11.4 1l.4
.84 .65
2T.6 U0
24,0 22.7
111. 107.
478 475,
961« 1140.
arz. 9ld.
1490. 1560.
698. [
289, 286,
111. 102.
61.0 59.8
48,2 410.4
36.9 36.2
206. 163.
56.0 5la4
32.2 Al.6
25.4 25.1
M ™
26.0 291
20.2 19.9
17.5 17.5
16.5 11.0
20.4 U2
0730/115.
1430/15.6
1650/32.8
1815/26.3
1435/15.5
0500/477.
1500/1070.
113%/3%.6

2030/b67.4

5TA.

0R0O

115.
48.2
LT |
42.2
19.7
13.6
11.2

Feb5

4.1

22.2
109.
4R6.
1220.
T75.
1530.

593.

2748,
5.0
58.6
46 .2
35.6

133,
4T .4
0.7

2443
19.7
17.2
L7.7
20.2

L700/34.4
18450/36.5

1455/92.5

2030/1090.

2130735.6
22645/76.2

RIVER
RIN NATO AT LAS GAVINTAY

GAGFE DATA

NN, 16
JuLy 1969
DISCHARGE IN CFS
1200 1200 1407
107. 0.5 T9.4
45.8 42.6 39.1
37.2 4.9 1543
39.1 6.9 Jaoh
1.7 17.9 17.2
13.3 13.1 12.7
11.2 L1 1G.%

Juthif Datahy Gatefy
15.6 15413 15%.9
22.7 22e% 21.9

109. 100. Hiae 0
Ly, 519. FLY N
1170, 1130. 1050.
T36. 704 573.
l46, 1340. 123C.
535. 46H. 411.
265, 244, 232,
89.0 83.49 TBad
57«8 Ghaels 59.8
45,4 46,2 43,0
34.7 4.1 331.5
121. 109. 9543
b h 47,2 40.4

3 297 29.4

M L] L

“ M M
23.7 23.2 22.7
19.4 19.2 18.9
17.2 17.0 16.8
1.4 19.2 19,7
19.9 19.7 19.7
1645/78.2

224¢
15.7
lbes
19.%
19.4

LE00

S6a6
33.5
1.6
247
loel
12.2
et
R L
35.3
2644
9T.0
63T,
LOTU.
515,
1070,
674
213,
126
PR
a7
3156
T4+6
AT.5
dhe2

0.7
2l
1¥.4
16,4
20.4

17.4

Slat
30. 7
G .
27+
15w
12.56
LG/

el

Ya. T

237
175,
fHh
Luiue.
695,
H4,
ila.
186,

£ 8

L

3.1
15« 4
578
8.5
7Teu

e
Plaw
lH.2
15.3
2

942

&

27200

i) gy
rd- P
4la1l
2hel
15.2
B
L0 U

Hehr
249.7
71.0

376,
120
La8g,
#1204
!.T)-
301.
159.
67.0
51.7
391
It
715.0
15,3
ke - T
£
2% .0
20,7
11.9
a3
20.7
183.4

2400

LR I
26a3
AHe?
2haly
14,4
Ll.5
100
19656
2643
1300
430G
Ihéa,
Ui,
1110,
8ll.
P
133,
&5.0
DJdats
TH. 1
107.
T3.0
L |
duets
o}
2l
0.
Ll
lb.
2.1
19,7

R



L9-11

DAY

1=
2%

4%

6%

9%
10
11*
12%
13
14
15
16
17%
18%
19%
20
21
22
23%
24%
25%
26%
27
28
29

30%

31

0200

18.4
20.9
341.
767
369.
105.
89.0
51.0
37.2
62.2
33.1
69.0
36.9
37.2
60.2
45,0
62.6
98.9
91.0
133.
S5l.4
33.8
29.7
122.
50.6
1440.
631
85.0
50.2
65.8
59.4

#SPECIAL POINTS

1950/17.0
2130/17.7
0250/771.
2220/69.4
0615/35.3
1700/54.2
0550/98.9
0030/64.6
1715/66.2
0450/82.4
1900/29.1
0300/131.
1620/46.2
0250/1450.
0500/179.

0400 0600
18.4 18.2
19.4 ld.4
278. 123.
154. 691.
329. 291.
100.0 96.0
98.4 93.5
48.6 46.6
36.5 35.6
57.8 53.4
32.8 32.8
97.0 97.9
35.0 33.1
37.5 38.1
59.4 58.2
43.8 44,2
65.0 109.
92.0 87.0
83.9 86.0
120. 108.
49.4 4744
32.8 32.2
29.1 29.4
132. L02.
51.8 53.4
1430. 1260.
547. “433.
78.9 Th.4
49.4 49.0
167. 169.
56.6 54.2
2100/31.3
13007111,
2330/31.6
0245/62.2
1930/73.0
0915/97.9
1930/ 34.7

STA.

0800

17.9
17.9
170.
628.
258,
92.5
88.0
45.0
38.1
49.4
32.3
88.5
3l.6
38.8
57.0
43.0
163.
Bl.5
96.5
96.0
45.8
31.3
30.0
B5.5
53.8
1120.
311.
12.2
48.6
139,
52.6

1050/183.

2300/142.
2100/33.5

ND. 16

1000

17.7
17.5
167.
593.
?33.
89.0
86.0
43.4
B4.5
45.8
32.5
TTate
31.0
3.4
55.9
42.6
182.
T7.8
97.0
B5.5
44,2
3l.0
30.7
T8.2
27.6
1050.
238,
69.4
4.0
129.
50.6

RIVER GAGE DATA
R10 NATO AT LAS GAVIOTAS

AUGUST
UDISCHARGE

1200

17.5
17.5
1648.
562.
208.
85.5
#2.0
4l.H
109.
42.5
312.2
6B &
31.0
41.1
55.0
43.0
181.
T4a2
0.5
77.8
42.2
0.7
10.7
TLe B
H0.6
998.
178.
bb.b
45.4
118,
48.6

1969
IN CFS

1400

17.%
17.5
118.
539.
1r2.
Bl.5
Tée2
40.7
108.
40.1
37.5
61.5%
31.9
44,2
53.4
4l.8
171.
T0.6
B2.0
72.2
40.7
30.4
30.4
19.8
4846
355.
151
63.8
43.8
104,
462

1600

17:2
17.5
100.0
524.
163.
118
TG 2
3.4
L -
33.1
514
53.8
32.17
48.2
52.2
42.6
157,
6Fa6
T3.H
LT .4
37.4
.U
2% 1
T2.2
46.2
115.
130.
61.0
4.6
915
Giy o2

2200

2%t
30.0
506.
458.
120.
67.4
57.0
36.2
Ti.4
34,17
33.8
tde?2
AH.9
59.4
48.2
&60.2
117,
11lla
l&l.
56.6
15,9
29.7
39.1
5446
R27.
f66.
97.0
56472
45.0
bT.4
3.4

SH00

PN |
254,
655,
415.
Li2.

11.0

S53.4

ih.9

OTeh

33.8

JLe

319.4

3645

U b

bl

642
107.

16.h
l4l.

542

315.0

0.0

Ti. R

Slat)

1230.

T4,

H9e %

H2eh

S53.48

hlat)

jnal
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=]
B
-<

L~ P~
- *

10%
1=
12#%
13
14
15
1é
17
18
19
20
21
22%
23
24
25
26
27
28
29%
30

#SPECIAL POINTS

10
11
12
22
29

0200

37.2
31.0
2646
23.0
21.2
20.9
19.2
18.2
387.
117.
B5.5
92.0
58.2
4T.4
32.5
25.1
2le%
19.2
17.9
17.0
16.1
15.4
B6.0
17.2
15.2
14.0
13.6
13.8
13.1
12.9

1930/26.0
23257393,
2120/55.0
0715/89.0
1500/81.0
1945/14.9
1545/12.9

0400 0600
35.9 35.3
30.4 30.0
26.3 26.0
23.0 22.1
20.9 20.9
20.7 20.4
19.2 19.2
18.2 18.2
375. 354,

102. 91.0
85.5 BH.O
97.5 91.5
55.4 53.0
45.8 44.2
31.9 31.0
24.8 24.3
21l.2 20.9
19.2 18.9
17.7 17.7
16.8 l5.8
16.1 161
15.4 12.4
57.4 42.6
17.0 16.8
14.7 14.9
14.0 14.2
13.6 13.6
13.6 13.3
13.1 13.1
13.1 13.1

2100/58.6
2340/124.

STA.

0800

34,4
29.7
25.7
22.7
20.7
20.4
18.9
17.9
329.
Bl.5
AB.5
81.0
52.2
42.2
30.4
23.7
20.9
18.9
17.7
16.5
16.1
15.4
35.0
16.5
14.9
14.2
13.6
13.3
13.1
13.3

NO. L6

1000

33.8
29.7
?5.4
224
20.7
2044
18.9
IT.9
315«
75.0
84 .5
75.4
52.2
40.7
294
23.5
20.7
18.7
17.5
16.5
16.1
15.4
29.7
16.3
4.7
14.0
13.6
13.3
13.1
13.3

RIVER GAGE DATA
RIOD NATO AT LAS GAVIOTAS

SEPTEMRER
DISCHARGC

1200

33.1
29.4
24.8
22.2
20.4
20,2
18.7
17.9
3064,
69.4
T7.8
77.0
52.6
19.4
28.8
23.2
20.4
18.7
17.5
16.5
15.9
15.4
2640
15.9
14.7
l4.0
13.3
13.3
13.1
13.3

1969
IM CFS

1400

32.5
29.1
24.6
21.9
20.9
19.7
18.7
28.5
287.
65.0
TL.B
80.2
53.0
38.1
280aY
23.0
20.2
ldet
17.2
16.3
15.9
15.2
23.0
15.9
14.5
13.8
13.3
13.1
12.9
13.3

1600

32.2
23.8
26,3
21.9
21.2
19.7
19.4
Tl.4
?ol.
HlaH
5T.0
7917
53.4
36.9
2Teb
22.4
13.9
LA
17.0
l6.1
15.6
15.2
2led
15.8
l4.5
13.4
13.1
13.1
L3.4
13.3

1700

31.9
28.2
2440
21.7
22.2
19.4
1R.4
197.
231.
5d.2
6i.4
Tha2
53.0
35.49
2742
22.2
19.7
18,2
17.0
l6.1
15.6
14.9
19.9
15.6
l4.2
13.6
13.1
12.5
l3.6
L3.3

2000

3l.0
279
23.17
21.7
257
19.4
18.4
337.
195.
55.4
5F. ¢
Tleu
52.2
3.
2643
22.2
19.7
18.2
17.0
16.1
15.4
177
19.2
L5a%
14.2
13.6
13.6
13.1
13,3
13.3

2200

3l.3
27.6
23.5
2l.%
23.0
19.4
18.2
386.
166.
59.0
59.0
66.2
51.0
34.1
25. T
21.9
19.4
17.9
17.0
16.1
15.4
98 .4
1R.4
15.2
14.2
13.6
14.0
131
13.1
13.3

2400

3L.3
26449
23.2
21.2
21.7
19.2
18.2
392
1349,
T8.5
Tlete
6la.8
49,6
33.5
2544
2La7
19.4
17.9
17.0
16.1
19.4
122.
17.9
15.2
14.0
13.6
l4.h
13.1
12.9
136
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STA.

5.76
5.77
5.73
5.72
5.72
5.50
S5.34
5.18
5.13
5.07
5.06
4.98
4.89
4.79

NO. 16

MAY
4,46
3.99
5.05
5.43
5.19
5.02
5.01
4.87
4.79
4.22
3.77
3.48
5.45
4.50
3.72
3.35
3.21
3.19
3.20
3.20
3.37
5.24
6.66
5.57
4.92
4.59
4.43
4.40
5.05
7.33
5.94

RIVER GAGE DATA
R10O NATO AT LAS GAVIOTAS
MEAN DAILY DISCHARGE IN CFS

1969

JUNE
5.28
4,93
4.86
4.96
4,93
4,77
5.22
6.13
5.91
5.73
6.21
6.0‘
5.75
5.18
4,80
6.33
6. 34
6.36
7.35

11.2

13.1

68.2

87.7

72.4

30.1

26.2

24,1

16.9

20.1

JULY
16.6
61.2
33.9
36.9
18.5
13.1
10.9
10.1
31.4
30.9
139.
555.
1060.
778.
1230.
501.
241.
89.9
57.0
44,2
38.5
117.
45.8
30.0
M
M
23.5
19.2
16.9
18.7
19.8

AUGUST
19.5
29.1

226.

582.

226.
86.8
77.5
42.9
70.1
46.0
37.0
65.9
34.0
45.1
54.4
46.4

130.
B4.3

102.
86.5
43.1
31.2
32.7
8l.1l

208.

1030.

280.
68.1
46.5

105.
49.0

SEPTEMBER
33.7
29.2
25.0
22.2
21.7
20.2
18.7

111.
289.
719.7
14.7
79.1
53.7
40.2
29.1
23.3
204
18.6
7.4
l6.4
15.8
27.0
37.5
16.2
14.6
13.9
13.5
13.3
13.2
1332



RIVER GAGE DATA

NAME: Sta. No. 17 Rfo Tigre at the Crossing of the Maturin-Temblador
Road.

LOCATION:  Longitude 62° 59.5' W, Tatitude 09° 21.0' N. Approximately
48.3 km SSE of Maturin, 4.2 km SSE of E1 Blanquero.

DRAINAGE AREA: 2668 sq mi (from topographic map).

GAGE: Stevens Type F water level recorder attached to right downstream
side of bridge.

RECORDS AVAILABLE:  June 3, 1969 through September 30, 1969.
REMARKS: Record is good.

CODING: M signifies missing data; E signifies estimated data.

Aenial view of the Rio Tighe at the crossing of the Maturin-Tembladon
noad. The Type F recorder is attached to the downstream side of the
bridge. Note the improvement to the channel alignment upstream of
the bridge. A cutoff has been excavated so that the river chosses
the road at night angles.

I1-65



SUMMARY OF DISCHARGE MEASUREMENTS
FOR
STA. NO. 17  RIO TIGRE AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD

Num-
ber
Mean  Qutside Per- Meas . Gage

Meas. Velo-  Gage Dis- Shift cent Sec- Height dater
No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.

ft  sq ft  fps ft cfs ft ft he  OF

No

1 May 28 Santos 138. 490. 1.76 Gage 862. 0 - - 26 - - 85
2 June 3 Romero 137. 545, 1.64 0.26 892. 0 +2.2 Bridge 3l 0 1.7 88
3 11 Santaella 135. 610. 1.90 0.57 1160. 0 +0.7 Bridge 27 +.01 0.5 &
4 17 Santos 138, 722. 1.38 0.37 995, 0 +1.4 Bridge 27 0 2.7 8
5 20 Romero 139. 642, 1.43 0.29 915. 1] +1.1  Bridge 25 +.01 1.1 8
6 23 Romero 140. 654. 1.65 0.54 1080. 0 -3.8 Bridge 26 ] 1.1 82
7 30 Santaella 138. 700. 2.14 1.03 1500. 0 -4.9 Bridge 23 0 1.3 84
8 July 10 Santos 139. 620. 1.95 0.71 1210. 0 -4.0 Bridge 23 0 1.1 8
9 14 Santaella 140. 910. 2.54 2.36 2310. 0 +0.6 Bridge 26 +.04 1.4 78
10 19 Romero 178. 1690. 2.81 5.69 4750. 0 -4, Bridge 27 -.02 2.0 82
1 25 Santaella 153. 1240. 2.27 3.01 2820. 0 +3.4 Bridge 29 -.02 1.6 80
12 29 Santos 140. 1240. 2.10 2.79  2610. 0 +1.1 Bridge 24 -.02 1.2 84
13  Aug. 6 Romero 179. 1630, 2.85 5.26 4640. 0 -1.0 - 26 +.03 1.0 -
14 8 Santaella 176. 1420. 2.75 4.54 3970. 0 -3.0 Bridge 23 +.03 1.5 78
15 12 Santos 140. 1070. 2.22 2.37 2380. 0 +3.1  Bridge 24 1] 1.2 8
16 19 Tirado 174. 1470. 3.07 4,90  4520. 0 +3.1 Bridge 23 +.05 1.4 84
17 20 Santos 178. 1580. 2.99 5.49 4720. 0 -2.5 Bridge 27 +.02 1.3 78
18 21 Santos 184, 1760. 3.07 6.28 5410 0 +2.3 Bridge 26 0 1.2 -
19 22 Santos 181. 1650. 3.07  5.86 5060. 0 +0.2 Bridge 26 -.05 1.2 -
20 23 Santos 181. 1690. 2.88  5.61 4860. 0 -1.1  Bridge 25 +.02 1.0 -
21 Sept. 2 Romero 172. 1480. 2.03 3.57 3070. 0 -4.7 Bridge 27 -.02 1.3 83
22 9 Contreras 153. 1000. 2.19 2.25  2190. 0 -2.1 Bridge 26 0 1.5 -
23 26 Tirado 133. 614, 2.51 0.94 1540. 0 +3.4 Bridge 24 0 0.9 .

RATING TABLE
FOR
STA. NO. i7 RIO TIGRE AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD

Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis~ Gage Dis-
Height charge Height charge Height charge Height charge Height charge Height charge Height charge

feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs
0.00 1.00 1550, 2.00 2110.  3.00 2720.  4.00 3540. 5.00 4475. 6.00 5130.
.10 .10 1635, .10 2160. .10 2790. .10 3630. .10 4560. .10 5185.
.20 B10. .20 1710. .20 2210. .20 2865, .20 3720. .20 4640. .20 5240.
.30 915, .30 1775. .30 2265. .30 2940. .30 3810. .30 4715, .30 5295.
.40 1010. .40 1830. .40 2325. .40 3020. .40 3900. .40 4785. .40
.50 1095. .50 1875. .50 2390. .50 3100. .50 3995. .50 4850. .50
.60 1170. .60 1915. .60 2455, .60 3185. .60 4090. .60 4910. .60
.70 1255, .70 1960. .70 2820. .70 3270. .70 4190. .70 4965. .70
.80 1350. .80 2010. .80 2585. .80 3360. .80 4290, .80 5020. .80
.90 1455. .90 2060. .90 2650. .90 3450, .90 4385, .90 5075. .90

11-66
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RIVER GAGE DATA

STA. NO. 17 RIO TIGRE AT THE CROSSING OF THE MATURIN-TEMBLADDR ROAD
JUNE 1969
DISCHARGE IN CFS

DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
3 M M M M M M AT4. AT4. 874. BT4. 874, Bl4.
&4 BT4. 1.1 Bb4. 874, A95. 915. 945, 954, 954, 964 . 973. 973.
5 9813, 992. 1000. 1010. 1010. 1020. 1050. 1050. 1050. 1040, 1030. 1020.
6 1010. 1000. 1000. 1000. 992. 983. 1000. 983, 983. 9d3. 992. 1000.
7 98 3. 98 3. 973. 964 . S964. 964 . 964 . 1010. 1050. 1050. 1030. 1020.
8 1010. 1000. 1000. 1000. 1000. 1010, 1010. 1320. 1030. L040. 1050. 1060.
9 1070. 1080. 1080. 1090. 1090. 1090. 1090. 1090. 1090. 1090. 1080. 1080.
10 10BU. 1070. 1070. 1070. 1070. 1060. 1060. 1060 1060 . 1060. 1060. 1050.
11 1080. 1090. 1100. E 1120 E 1130. E 1150. E 11704 1130. 1200. 1220. 1220. 1230.
12 1230. 1230. 1230. 1230. 1230. 1230. 1230. 1230. 1230. 1220. 1220. 1220.
13 122C. 1220 . 1210« 1210. 1190. 1190. 1160. 1160. 1150. 1130. 1130. 1120.
14 1100. 1090. 1080. 1070. 1C60. 1050. 1040. 1030. 1020. 1010. 1000. 1000.
15 1000. 1000. 1010. 1020. 1030. 1030. 1040 . 1040. 1040. 1050. 1050. 1050.
16 1050, 1050. 1050. 1050. 1050. 1040. 1040. 1030. 1020. 1010 1000. 1000.
17 992. IR 3. 983. 983. 973. 973, Fhb, 994, 954 . 945, 945. 335,
1§ 925. 915. 9205. 915. 915. 925. 325 915. 915. 915. 915. 915.
L9 915. I15. 905. 905. 905. 915. 915. 915. 915. 915. 915. 915.
20 905. 915. I15. 919. 915. 915. 915. 305. 905. I15. 915. 915.
21 925. 925. 9135. 945, 954, 964 . 964 . 964, 964 . 964. 973. Sd3.
22 992, 1000. 1010« 1020. 1030. 1050, 1050. 1070. 1080, 1090. 1090. 1090.
23 1100. 111C. 1120. 1120. 1130. 1130. 1130. 1130. 1130. 1130, 1130. 1140.
24 1170. 1180. 1230. 1220. 1240. 12504 1260, 1280. 1300. 1330. 1360, 1340,
25 1390. 1400, 1410. 1420 . 1440. 1430. 1460. 14604 1440. 1440. 1430. 1430.
26 1430, 1420. 1400, 1390. 1390. 1400. 1420. 1420. 1430, 1440, 1460. 1470.
27 1480. 1510« 1530. 1540. 1560. 1560. 1560. 1560. 1560. 1550. 1550. 1550.
28 1550. 1550. 1550. 1550 1550, 1560. 1570. 1570. 1570. 1570. 1570. 1570.
29 158U. 1590. 1590. 1590. 1590. 1590 1590« 1600. 1590. 1590. 1590. 1590.
14 1590, 1600 1600. 1590. E 1590. F 1580. 1580. 1570. 1560. 1550. 1540. 1510.

®*SPECIAL POINTS
NONE
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DAY 0200
1 1500.
2 1290.
3 1260.
4 1250.
5 1220.
&6 L390.
T 1320.
8 1300.
G 1380.

10 1280.

11 1290.

12 1700.

13 2030,

14 2230.

15 2420,

16 2830.

17 3850.

148 4980.

19 5000.

20 4870.

21 4320.

22 3580.

23 3100.

24 3000 .

24 2840,

26 26HU.

2T 3300.

24 3200.

29 2710.

3u 251U.

il 2380.

9

aSPECTIAL POINT
Lo50u/1320.

0400
1490.
1280.
1260«
1250.
1230.
1390.
1310.
1300.
1360.
1280.
1290.
1750.
20504
2260.
2450.
2880.
3970.
5010.
4990
4850,
4250.
3510.
3080
3000.
2820.
2720.
33lu.
3l40.
2690
2510
2380,

5

STA. ND.

0600
1470.
1270.
1270.
1250.
1240.
1390.
1310.
1310.
1340.
1270.
1290.
1790.
2080.
2240.
2470,
2920.
4050.
5040.
4990.
4820.
4190.
3450.
3040.
2990.
2800.
2770.
3320.
3090.
2670.
2490.
2380.

17

RIN TIGRE AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD

0800

1460.
1270.
1280.
1250.
1250.
1330.
1310,
1320.
1330.
12604
1300.
1840.
2100.
2250.
2490.
3040,
4140.
5050.
4980.
4730.
4120.
3390.
3010.
2990.
2780.
2830.
3330.
3040.
2650.
2470,
2380.

1000
1640,
1260.
1290.
1240.
1280.
1380.
1310.
1320.
1320.
1250.
1310,
1870.
2110,
2260.
2540,
3110,
4260.
5060.
4360,
4760.
40504
3370.
3000.
2980.
2770.
2320.
3330.
2970.
2630.
2470.
2380.

RIVER GAGE DATA

JuLy
DISCHARGE

1200
1430.
1260,
1290.
1240.
1300.
1380.
1310.
1330.
1380.
1240.
1320.
1890.
2120.
2290,
2550.
3210.
4380.
50604
4950.
47104
31990.
3340.
30004
2970,
2750.
2970.
3330.
2920.
2610.
2450.
2370.

1769
IN C

E

ES

1400
1420.
1260.
1290.
1230.
133C.
1380.
1310.
1440,
1360.
1240.
1360.
1920.
2140.
2310.
2580.
31330.
4490,
5060.
4940.
4670.
3930.
3310.
3000.
2960.
2720.
3050.
3330.
2890.
2600.
2440.
2360.

1600
13390.
1250
1290.
1230.
1362,
1360.
1310.
1460,
1320.
1240.
1390.
19404
2160.
2310.
2610.
3430.
4620.
5050.
4930,
4620,
3360.
3280.
3000.
2930.
2700.
3110.
3320.
2840.
2580.
2430,
2360.

L1800
1380.
1250.
1290.
1230.
1380.
1350.
1310.
1460.
1300.
1290.
1440.
1960.
2170.
2330.
2640.
3540.
4T00.
5040.
4920.
4550.
3810.
3250.
3000.
2920.
2680.
3180.
3310.
2810.
2570.
2420.
2350.

2000
1340.
1250.
1280.
1220.
1380.
1340.
1300.
L440.
1290,
1290.
1500.
1980.
2230.
2350.
2690,
3650.
4780.
5040.
4910.
4490,
3760
3220.
3000.
2910.
2660.
3220.
3310.
2710
2550.
2400.
2340.

2200
1320.
1250.
1270.
1220.
1390.
1320.
1300.
1420.
1290.
1290.
1560,
2000.
2230.
2370.
2730.
3700.
4890.
5030.
4900.
4440,
1680.
3180.
3010.
2890.
2660.
3250.
3270.
2740.
2530.
2400.
2340.

2400
1300.
1260.
1260.
1230.
1390,
1330.
1300.
1400.
1290.
1290.
1620.
2020.
2230.
23490.
2770.
3760.
L940.
5010.
4B90.
4330.
3630,
3150.
3010.
?2310.
2660.
3290.
3240.
21730.
25130.
2390.
2330.
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2

Y 0200
2320.

= 2230.
2140.
2270.
3130.
4410,
4690.
4020. E
4000.
3140.
2450 .
2310.
2320.
2250.
2270.
2230.
2490.
2990.
3940.
4660.
5160.
5200.
4880.
5060.
5080«
5240.
5160.
5170.
5050. E
4810. E
3930. E

0400

2320.
2220.
2150.
2340.
3250.
4530,
4630.
4000.
3380.
3070.
2420,
2310.
2320.
2250.
2270.
2230.
2490.
3090.
3990.
4700
5190.
5160.
4880
5070.
S070.
5260.
5160,
5170.
5040.
4770.
3870.

#SPECIAL POINTS

1855/2170.

RIVER GAGE DATA

STA. NO. 17 RIN TIGRE AT THE CRNSSING NF THE MATURIN-TEMBLADOR RODAD
AUGUST 1969
DISCHARGE IN CFS

0600 0800 1000 1200 1400 1600 1800 2000 2200
2310. 2310. 2310. 2290. 2280. 2260. 2260. 2250. 2240.
2200. 2190. 2180. 2170. 2160. 2150. 2140. 2160. 21404
2150. 2160. 2160. 2160. 2160. 2160. 2170. 2180. 2210.
2410. 2480. 2550. 2600. 2670. 2750. 2830. 2890. 2980.
3320. 3430. 3540. 3620. 36R0. 3770. 3850. 4080. 4220.
4590. 4680. 4T30. 4760. 4780. 4780, 4780. 4760. 4760.
4580. 4530. 4450. E 4320. E 4200. E 4230. E 4160. E 4110. E 4070.
3990. E 4000. E 4010. E 4030. 4040. 4080. 4070. 4070. 4060.
3920. 3850. 3760. 3710. 3630. 3540. 3470. 3380. 3270.
3020. 2960, 2900« 2830. 2780. 2720. 2660. 2600. 2560.
2380. 2350. 2350. 2340. 2330. 2320. 2320. 2320. 2320.
2320. 2310. 2310. 2310. 2310. 2310. 2310. 2320. 2320.
2320. 2310. 2310. 2300. 22390. 2280. 2270« 2260. 2260.
2250. 2250. 2250. 2250. 2250, 2260. 2260. 2270. 2280.
2260. 2260. 27250. 2250. 2240. 2240. 2230. 2230. 2220.
2240, 2240. 2250. 2260. 2270. 2230. 24004 2440. 2490.
2490. 2500. 2510. 2540, 2570. 2610. 2650. 2720. 2810.
3180. 3290. 3370. 3440, 3510. 3580. 3670. 3720. 3790.
4060. 4130, 4200. 4260 4360. 4420, 4470. 4530. 4570.
4740. 4770. 4810. 4840. 4860. 4940, 4980. 5030. 5070.
5210. 5250. 5260« 5280. 5280. 5280, 5280. 5270. 5260.
5120. 5090. 5040. 5040. 5020. 4970. 4940. 4920. 4890.
4890. 4900. 4930. 4930. 4950. 4960. 4990. 5010. 5030.
5090. 5100. 5110. 5120. 5120. 5130. 5120. 5120. 5110.
5070. 5080. 5100. 5110. 5130. 5180. 5190. 5200. 5210.
5270« 5270. 5270. 5260. 52130. 5220. 5200. 5180. 5170.
5150. 5150. 5160. 5160. 5170. 5180. 5180. 5180. 5180,
5160. 5150. 5150. 5130. 5120. E 5110. E 5100. E 5090. E 5070.
5030. E S0lp. F 5000. E 4980. E 4950. E 4950. E 4930. E 4900. E 4880.
4730. E 4690. E 4620, € 4570. E 4480. E 4380. E 4290. E 4180. E 4100.
3800. E 3750. E 3690. E 3650. E 3600. E 3560. E 3520. E 3490. E 3470.

mmmm

2400
2240.
2140.
2230.
3040.
4290.
4T740.
4050.
4030.

-3220.

2510.
2320.
2330.
2260.
2280.
2220.
2490.
2890.
3830.
4600.
5120.
5250.
4880.
5040.
5100.
5230.
5160.
5170.
5070.
4850.
4010.
3450.

mmmm
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Da

Y 0200
3430.
3260.
3100.
3000.
2860.
2650.
2490.
2340.
2240.
2380.
2580.
2960 .
3130.
020,
2740.
2440.
2120.
1940.
1830.
1740.
1660.
1570.
1490.
1480.
1490.
1490.
1440.
1360.
1330.
1320.

mm

mmr

N&00
3420.
3230.
3100.
2990.
2830,
2640.
24T0.
2330.
22404
2380.
2620.
2990.
3130.
3000.
2T730.
2410.
2110.
1930.
1820.
1740.
1650.
1560.
1490.
1470.
1500.
1490.
1440.
1360.
1330.
1320.

#SPECIAL POINTS

NONE

mm

mrmm

m

STA. NO.

0600
3410.
3210.
30B0.
2370,
2820.
2640.
2450.
2320.
2230.
2380.
2640.
3020.
3130.
2970
2710
2380.
2100.
1920.
1820.
1730.
1640.
1560.
1480
1470.
1510,
1490.
1430.
1360.
1330.
1320.

E

mmmmm

m

b7

RID TIGRE AT
SEPTEMEER
DISCHARGE

naoo
3400.
3L70.
3080.
2960.
2800.
2620.
24504
2310.
2230.
2390.
2670,
3040.
3120.
2950.
2700.
2360.
2090.
1910.
1410.
1720.
1640.
1550.
1480.
1470.
1530.
1430.
1430.
1350.
1330.
1330.

£
E

1000
3400.
3150.
3070.
2940.
2790.
2600.
2440,
2300.
2240.
2390.
2730.
3080.
3120.
2910.
2680.
2310.
2060.
1900.
1810,
1720.
1630.
1550.
1490.
1480.
1530.
16490.
1430.
1350.
1330.
1320.

RIVER GAGE DATA

THE CROSSING 0O0F THE MATURIN-TEMBLADNR ROAD

E

1200
3380.
3150.
3050.
2320.
2780.
2580.
24204
2290.
2250,
240C.
2750.
3080.
3110.
2890.
2650,
2280.
2030.
1890.
1800.
1720.
1630.
1540.
1490.
1480.
1520.
1430,
1410.
1350.
1320.
1320.

1969

IN CFS

E

1400
3370.
3130.
3040,
2910.
2750,
2570.
26410.
2230.
2260.
2610.
2780.
3100.
3100.
2960.
2630.
27250.
2020.
18A0.
1790.
1700,
1620.
1520.
1490.
1470.
1510.
1490.
1400.
1350.
1320.
1320.

E

1600
3350,
3130.
3040.
2910,
2730.
2550,
2400,
2290
2310.
2630.
2600.
3110.
3090.
25330,
2600.
2230.
2000.
1870,
1790.
1700
1610,
1510.
14904
1470.
15004
1482,
1390.
1340.
1320.
1320.

mmm

m

1H00
3330.
3120.
3030.
2890.
2720,
2540,
2390.
2290.
2320.
2450.
2830.
3120.
3080.
2810.
2570.
2210.
1990.
1860.
1780.
1690.
1600.
1510.
1490.
1470.
1500.
1470.
1380.
1330.
1320.
1310.

E

mmm

2000
3310.
3120.
3030.
2890.
2710
2530.
2380.
2280.
2340.
2470.
2860.
3120.
3070.
2790.
2530.
2190.
1980.
1860.
1770.
1690,
1600.
1500.
14730,
L470.
1490.
1460.
1380.
1330.
1320.
1310.

mmim

2200
3300.
3110.
3020.
2880.
2690.
2520.
2370.
2250.
2360.
2510.
2900.
3130.
3050.
2770.
2500.
2170.
1960.
1850.
1760.
1680.
1530.
1500.
1490.
1470.
1490.
1460.
1370.
1330.
1320.
1310.

mmm

2400
3230.
3lo00.
3000.
2860.
26R0.
2510.
2360.
2250.
2370.
2550.
2920.
3130.
3040.
27150.
2460,
2150.
1960.
1840,
1760.
1670.
1570.
1500.
1430.
1470.
L440.
1460.
1360.
1320.
1320.
1310.

mmm
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RIVER GAGE DATA

STA, NO. 17 RID TIGRE AT THE CROSSING 0OF THE MATURIN-TEMBLADOR ROAD
MEAN DAILY DISCHARGE IN CFS
1969

DAY JUNE JULY AUGUST SEPTEMBER
1 1420. 2290. 33704 E
2 1270. 2180. 3170.

3 M 1280. 2170. 3060.

4 917. 1240. 2620. 2930.

5 1020. 1310. 3630. 27170

6 395, - 1370. 4670. 2590.

7 995, 1310. 4360. E 2430.

8 1020. 1370. 4040. 2300,

9 1080 13130. 3680. 2280.

10 1070. 1270. 2840. 2420.

11 1150. 1380. 2360. 2740, E
12 1230. 1870, 2310. 3060. E
13 1180. 2130. 2290. 3100. F
14 1050. 2290. 2260. 28S90.

15 1030. 2560. 2250. 2640. E
16 1030. 3240. 2310. 2300.

17 968. 4370, 2590. 2040. E
18 918. 5030. 3410. 1890.

19 913. 4950. 4260. 1800.
20 913. 4680. 4850. 1710.
21 952. 4000. 5240. 1630.
22 1040. 3360. 5040, 1530.
23 1120. 3030. 4940, 1490.
24 1260. 2960. 5100. 1470.
25 1430. 2750. 5130. 1500.
26 1420. 2970. 5230. 1480.
27 1540. 3310. 5170. 1410.
28 1560. 2950. 5130. E 1350.
29 1590. 2620. 4970. E 1320,
30 1580. 2450. 4510. F 1320.
31 2370. 3680. F



RIVER GAGE DATA

NAME:  Sta. NO. 21 Rio San Antonio at the Crossing of the
Maturin-Temblador Road.

LOCATION:  Longitude 63° 00.6' W, latitude 09° 23.0' N. Approximately

-

43.9 km SSE of Maturin, at E1 Blanquero.
DRAINAGE AREA: 118 sq mi (from topographic map).

GAGE: Stevens Type A35 water level recorder at right upstream end of
6 culverts under road embankment.

RECORDS AVAILABLE: April 23, 1969 through September 30, 1969.
REMARKS: Due to a dam upstream, there was no flow at this station.

CODING: M signifies missing data; E signifies estimated data.

View, Looking upstream, of the culvents on the Reo San Antondo unden
the Maturn-Temblador noad., No water passed this section during the
study period. The entire channel & now vegefated.

I11-73



RIVER GAGE DATA

NAME: Sta. No. 31 Rio Guanipa at E1 Aceite.

LOCATION: Longitude 64° 11.0' W, latitude 09° 07.9' N. Approximately
28.6 km SE of Cantaura at E1 Aceite.

DRAINAGE AREA: 344 sq mi (from topographic map).

GAGE: Stevens Type A35 water level recorder attached to left bridge
abutment on downstream side of bridge.

RECORDS AVAILABLE: April 15, 1969 through September 30, 1969.
REMARKS:  Record is fair to good.

CODING: M signifies missing data; E signifies estimated data.

g A-Eﬁﬁiigzii!!;]gligigii
.‘. 1 " T

g r

Aenial view of the Rio Guanipa at EL Aceite. The gaging station is
at the baidge shown at the extreme Left side of the photograph. The
niven flow dinection is from the tip of the aireradt wing fowards the
bridge. A Large tributary stneam joins the Ree Guanipa downstream
of the bridge.

I1-75



SUMMARY OF DISCHARGE MEASUREMENTS
FOR

STA. NO. 31 RIO GUANIPA AT EL ACEITE
Num-
ber
Mean Inside Per- Meas. Gage
Meas. Velo- Gage Dis- Shift cent Sec- Height Water
No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.
ft  sq ft  fps ft cfs ft ft e OF
1 May 5 Santaella 78.0 101. 1.41 0.56 142. 0 -5.0 Wading 23 0 1=l 83
2 16 Santos 78.0 98.7 1.70 0.62 168. 0 +6.1 Wading 26 0 1.2 85
3 26 Santaella 78.0 94.0 1.7 0.60 161. 0 +4.0 Wading 21 0 0.5 86
4  June 17 Santaella 78.0 136. 1.29 0.70 176. 0 +2.9  Wading 22 +.02 0.7 82
5 18 Santaella 78.0 194. 1.84 1.51 357. 0 +1.3  Wading 21 0 1.0 78
6 July 7 Tirado 79.0 109. 1.60 0.76 174. 0 -3.8 MWading 20 -.01 0.7 82
7 12 Santaella 80.0 218. 1.94 1.65 422, 0 +7.4  Wading 23 -.04 0.9 77
8 17 Tirado 85.0 184, 1.86 1.33 343, 0 +13.7 MWading 23 -.01 1.0 85
9 31 Romero 77.0 176. 1.70 1.38 300. 0 -5.0 - 26 -.04 1.5 82
10  Aug. 4 Romero 80.0 313. 4.47 3.38 1400. 0 -4.6 Bridge 26 -.03 1.2 78
11 7 Santos 76.5 170. 1.87 1.33 318. 0 +5.4  Wading 25 -.04 1.2 83
12 10 Santos 79.0 189. 2.56 2.09 484, 0 -9.4 MWading 22 -.06 0.9 80
13 11 Santos 77.0 162. 1.91 1.37 309. 0 -1.3  MWading 22 0 I 84
14 12 Santaella 80.0 352. 5.14 372 1810. 0 +1.0 Bridge 22 -.01 1.0 73
15 12 Santaella 80.0 373. 4.85 3.n 1810. 0 +1.8 Bridge 22 -.06 0.9 -
16 19 Romero 72.0 205. 2.73 2.06 559. 0 +6.5 Bridge 25 +.04 0.8 80
17 24 Santaella 78.0 161. 1.92 1.34 309. 0 +1.2  Wading 22 -.01 0.7 178
18 30 Tirado 75.0 279. 3.13 2.59 872. 0 +6.5 Bridge 26 -.08 1.5 79
19 Sept. 3 Romero 78.0 182. 1.83 1.54 333. 0 -7.7 Wading 24 -.03 1.5 85
20 13 Velasquez 75.0 139. 1.78 1.13 248. 0 -2.0 MWading 22 0 0.5 -
21 16 Tirado 80.0 118. 1.86 0.95 220. 0 +1.9  Wading 23 +.02 0.6 -
22 19 Cardot 80.0 152. 1.73 1.23 263. 0 -4.8 Wading 25 -.02 0.7 -
23 28 Romero 80.0 129. 1.70 0.96 219. 0 +0.9 Wading 22 0 0.7 -
RATING TABLE
FOR
STA. NO. 31  RIO GUANIPA AT EL ACEITE
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge
feet cfs feet cfs feet cfs feet cfs feet cfs
0.00 1.00 225. 2.00 504. 3.00 1142. 4.00 2072.
.10 .10 246. .10 538. .10 1226. .10 2176.
.20 .20 269. .20 580 .20 1312 .20 2282.
.30 .30 294, 30 630 .30 1400. .30 2390.
.40 .40 321. 40 688 .40 1490 .40 2500.
.50 140. .50 349, 50 754 .50 1582. .50 2612.
.60 155. .60 378. 60 826 .60 1676. .60
.70 171. .70 408. 70 902 .70 1772. .70
.80 188. .80 439, 80 980 .80 1870. .80
.90 206. .90 471. 90 1060 .90 1970 .90

I1-76
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RIVER GAGE DATA

STA. ND. 31 RID GUANIPA AT EL ACEITE
APRIL 1969
DISCHARGE IN CFS
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
15 M M M M M 155. 155. 155. 155. 155. 155. 153.
16 153. 153. 155. 155. 155. 155. 155. 155. 153. 153. 153. 153.
17 153. 155. 155. 157. 157. 157. 157. 155. 155. 155. 155. 155.
18 155. 155. 155. 155. 155. 155. 155. 153. 152. 152. 152. 152.
i9 152. 152. 152. 152. 152. 152. 152. 152. 152. 152. 152. 152.
20 152. 152. 152. 152. 152. 152. 152. 150. 150. 150. 150. 149.
21 149. 149. 149. 149. 150. 150. 150. 150. 150. 150. 150. 149.
22 149. 149. 150. 150. 150. 150. 150. 150. 150. 149. 149. 149.
23 149. 149. 149. 149. 150. 149, 149. 149. 149. 147. 147. 147.
24 147. 147 149. 149. 149. 149. 149. 149. 147. 147 147. 147.
25 147. 147. 147. 14T. 147. 147. 147. 147. 147. 147 14T7. l46.
26 146. - l4b. 147. 147. 147. 147. 147. 147. 147. 147 147. 147.
27 147. 147« 147. 149. 149. 149. 149. 147. 147. 147 147. 147.
28 147. 147. 147. 147. 147. 147. 147. 147. 14T 147. l46. l46.
29 l46 . l46. l46. 147. 147. 147. 147. 147. 147. 147. 147. 147.
3o 147. 147. 147« 147. 147. 147. 147. 147. 147. 147. 147. 147.

*SPECIAL POINTS
NONE
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DAY 0200
1 147.
2 147.
3 147.
& 147.
5 147. E
6 149.
7 150.
8 M
9 M
10 458.
11 455.
12 2T6.
13 225.
14 192.
15 173.
16 161.
17 155.
18 150.
19 150.
20 150.
21 152.
22 155.
23 153.
24 155.
25 155.
26 155.
27 155. E
28 155. E
29 155. E
30 155. E
31 155. E

*SPECIAL POINTS
NONE

0400

147.
147.
147.
147.
147.
149.
217.

439.
455,
269.
221
190.
171.
161.
155.
150.
150.
150.
152.
155.
153.
157.
155.
155.
155.
157.
155.
1554
155.

mmmmm

0600

147.
147.
147.
147.
147.
149.
408.
M
M
423.
455.
264.
219.
188.
171.
160.
155.
150.
150.
150.
152.
155.
155.
157.
155.
155.
155,
157.
155.
155.
155.

mm

mm

STA. ND. 31

0800 1000
147. 147.
147. 147.
147. 147.
147. 147.
147. E 147.
149. 149.

M M

M M

M 720.
408. 393.
442, 417.
260. 255.
215. 213.
186. 185.
171 171
160. 158.
157. 155.
152. 153.
152. 152.
152. 153.
152. 153.
157. 158.
155. 155.
157. 157.
157. 157.
155. 157.
155. E 157.
157. 157.
155. 157.
155. E 157.
155. E 155.

RIVER GAGE DATA

mmm

MAY

1200

147.
147,
167.
147.
147.
149.
M
M
682.
384.
396.
253.
212.
181.
169.
158.
155.
153.
153.
153.
155.
157.
157.
157.
157.
155.
157.
157.
157.
157.
155.

mmm

1400

147.
147.
147.
147.
147.
149.
M
M
647.
384.
375.
248.
210.
179.
168.
158.
155.
153.
152.
153.
157.
157.
157.
157.
157.
155.
157.
157.
158.
157.
155.

mmm

RID GUANIPA AT EL ACEITE
1969
DISCHARGE IN CFS

1600

147.
147.
147.
147.
147.
149.

594,
390.
346,
246,
206.
179.
166.
158.
155.
153.
152.
153.
158.
155.
155.
157.
157.
155.
155.
157.
158.
157.
155.

mmm

1800
147.
147.
147.
147.
147.
149,

558.
399.
324.
239.
202.
178.
164.
157.
155.
153.
152.
153.
158.
155.
155.
157.
157.
155.
155.
157.
157.
157.
155.

mmm

2000
147.
147.
147.
147,
149.
149.

M
M
514.
414,
305.
235.
199.
176.
164.
157.
155.
152.
152.
152.
158.
155.
155.
155.
155.
155.
155.
157.
157.
155.
155.

mmm

2200
147.
147.
147.
147.
149.
149.

494,
430.
294.
231.
197.
174.
163.
157.
153.
150.
150.
152.
157.
153.
155.
155.
155.
155.
155.
157.
157.
155.
155.

mmmmm

2400
147.
147.
147.
147.
149.
149.

474,
445,
284.
229.
193.
174,
163.
155.
152.
150.
150.
152.
155.
153.
155.
155.
155.
155.
155.
155.
155.
155.
155.

mmmmmm
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RIVER GAGE DATA

5TA, NO. 31 RIND GUANIPA AT EL ACEITE
JUNE 1969
DISCHARGE IN CFS

DAY 0200 0400 04600 0800 1000 1200 1400 1600 L1800 2000 2200 2400
1 155. E 155. E 155. E 155. 155. 155. 155. 155. 155. 155. 155. 155.
2 155. 157. 158. 160. 161. 160. 158. 157. 158. 158. 158. 158.
3 160. 161. 163. 169. 174, L79. L78. 176. 173. 171 169. 168.
4 l64. 163. 163. 163. 163. 161. 161. 16l. 161. 160. 158. 158.
5 157« 157. 157. 157. 158. 160. 160. 160. 160. L60. 160. 161.
& 161 161. 161. 161. 163. 164. 164, léb. 166. 166. 166. l66.
T 173. 181. 181. 178. 176. 174. 171. 169. 169. 1694 168B. 174,
8 174. 173. 173. 176, : 179. 185. 190. 193. 193. 190. 185. 185.
9 LT6. 17T4. 173. 171. 171. l69. L6A. 166. l66. 164, 163. 161.
10 l6l. 161. 160. 160. 160. 160. 160. 158. 158. 158. 157. 157.
11 155. 155. 155. 155. 155. 155. 157. 157. 157. 155. 155. 155.
12 155. 155. 155. 155. 155. 155, 155. 155. 155. 155. 153. 153.
13 153. 153. 155. 155. 155. 155. 153. 153. 153. 153. 152. 152.
14 152. 152. 153. 153. 153. 153. 153. 153. 153. 155. 155. 155.
15 155. 155. 155. 155. 155. 155, 155. 153. 153. 153. 153. 152.
16 152. 152. 153. 153. 153. 155, 153. 153. 153. 153. 152. 152.
17% 152. 152. 153. 153. 160. 160, 164 171. 174. 176. 190. 279.
18 349, 363. 363. 355. 352. 343, 338, 324, 294, 269. 250. 233.
19 221. 212. 204, 200. 195. 188, 185. 179. 176. 174. 171. 169.
20 1649. 169. 169. 169. 169. 169. 168, l66. 164. l64. 163. 163.
21 161. 161. 161. 161. 163. 163. L&l 168, l64. 164. 164. 173.
22 l186. 199. 225. 244, 239. 229. 219. 210. 202. 200. 199. 199.
23 . 200. 204. 206. 210. 210. 208. 208. 206. 202. 200. 195. 197.
24 202. 200. 195. 192. 188. 186. 183, 181. 181. 179. 178. 176.
25 176. 176 176. 176. 176. 176« 174. L74. 171. 171. 169. 169.
26 171« 171. 171. 171. 173. 173. 171. 173. 169. 169. 169. 169.
2T 168. L68. 168. 168. 168. 168. L68. l66. 166. 164, 163. 163.
28 163. 163. 163. 163. 163. 163. 163. 161. 161. 161. 161. 160.
29 l6l. 161. 161. 161. 161. 161. 161. 161. 161. 161. 161. l6l.
30 l61. 163, 161. l63. 163. 161. 161. 161. 164. 163, 161. 161«

*SPECIAL POINTS
i 2100/179.
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DAY 0200

1 161.

2 l63.

3 163.

4 171.

5 166.

] 163.

[ 169.

B 174.

9 los.

10% 1664

11# 225.

12 426.

13 360.

14% 294.

15% 260.

l6%* 2864

17# Blts

18% 375.

19% 562.

20 3n2.

21% 231.

22% 204.

23 294.

24 202.

25 192.

26 183.

27 195.

28 193.
29 190.

30 871.

31 445,

*SPECIAL POINTS
10 1730/166.
11 1820/497.
13 2100/286.
14 1350/349.
15 15157417,
16 2100/550.
17 2135/279.
18 0030/366.
19 0245/558.
21 2035/219.
22 1615/206.

0400 0600
l61. 161.
164 164.
168. 171.
169. 169.
164. 164.
163. 163.
178. 186.
174, 174,
164. lb64.
l6b. L64.
231. 237.
417. 405,
360. 360.
279. 286.
257. 260.
267. 253.
481. “39.
360. 332.
571 609.
291. 281.
227. 225.
202. 200.
305. 291.
200 199.
192. 190.
183, 183.
204. 213.
199. 200.
192. 217.
BT1l. 856.
417. 390.
23107231,
2300/420.
2235/664.
0625/614.

STA.

0800
161.
164,
174.
169.
l66.
164.
186.
174,
166.
164,
231.
3130.
358.
291.
264,
242.
390.
307.
594,
274,
223.
199.
274,
197.
188.
183,
213.
204 .
305.
833.
372.

NO. 31

1000
16l.
164.
176.
168.
L66.
164,
181.
174.
166.
166.
231.
396.
352.
299.
291.
233.
358.
289.
546
2646,
221.
202.
260.
197.
188.
183.
208.
204,
390.
Bl9.
349.

RIVER GAGE

DATA

RID GUANIPA AT EL ACEITE

JULY

1969

DISCHARGE IN CFS

1200
161.
164,
176.
168.
166.
l164.
178.
173.
166.
166.
246,
381.
346.
302.
363.
231.
329.
271.
487.
257.
217.
199.
246.
195.
188.
183.
200.
204.
448.
754.
335.

1400
160.
164.
176.
166.
164,
164.
176.
171.
169.
166.
284.
363.
332.
346.
408.
231.
313.
257.
445,
253.
215.
199.
235.
193,
188.
181.
199.
202.
504
664.
315.

1600
160.
163.
l?b.
166.
L64.
164.
173.
169.
169.
166.
387.
352.
315.
332.
414.
233.
302.
248.
405.
24R.
213.
197.
225.
192.
193.
181.
195.
200.
558.
619.
305.

1800
160.
163.
176.
16" -
164.
1664.
169.
168.
169.
181.
494,
349.
302.
307.
396.
253.
291.
239,
375.
246.
212.
197.
215.
190.
188.
179.
193.
199.
619.
558.
291.

2000
161.
161.
174.
l64.
163.
l64.
174.
168.
168.
208.
4T4.
349,
289.
289.
366.
4T4 .
284.
242.
346.
239.
213.
204,
212.
190.
186.
179.
192.
195.
688.
5244
281.

2200
161.
161.
173.
164.
163.
164.
179.
166.
168.
227.
452.
352.
291.
274
329.
571
289.
585.
327.
237.
215.
217.
208.
188.
185.
183.
192.
193.
789.
494,
267.

2400
163.
161.
173.
l64.
161.
166.
L78.
164.
166.
229.
433.
355.
299.
262.
310.
554.
369.
594,
310.
233.
208.
255.
204.
190.
183.
186.
192.
190.
B48.
468.
260.



18-11I

DAY 0200 0400 0600
1 246. 242. 239.
2% 210 206. 204,
3 210. 208. 208.
4 200+ E 199. & 542.
5 1130. 1080. 1060.
(-] 8687. 789. 701.
7 338. € 327. & 3154
8% 250. 246, 242.
9 910. 1010. 1100.

10 720. 658. 599.

11= 343. E 335. E 32T

12% 2560. 2470, 2070.

13* 1580. 1580. 1540.

14 B4H. 775. 701.

15 452, 436. 433.

16 340. 327. E 321.

1T 276. E 276. E 271.

18 260. E 2572 E 25T

19% 332. 384. 455,

20% 452. 426 393.

21 264. 262. 262.

22 284, 286. 289.

23 239. 237. 229.

24 233, E 244, E 269,

25 299. 313. 335.

26 531. 527 527

27 465. 430. 405,

28* 267 . 264 . 264,

29 833. 917. 1000.

30% 1290. 1160. 1010.

31 504 . 457. 481.
*SPECIAL PNINTS
2 11a5/197.

.} 1620/414. 1730/332.

11 15157305, 1700/688.

12 0130/2560

13 133071270

19 1515/614.

20 0840/402.

28 1935%/244. 17257313,

30 2135/531. 2230/546.

mmm

STAa. ND. 31

0800
237.
202.
206.

1140.
1080.
641.
307.
239.
1130.
554,
318.
1830.
1440.
652.
426
315.
269,
257
501.
378.
262«
284.
225,
310.
369.
52T
384.
260.
1080.
949,
478.

1900/507.

mm

mmm

2240/1230.

2345/826.

RIVER GAGE DATA

RIO GUANIPA AT EL ACEITE

AUGUST 1969
DISCHARGE IN CFS

1000 1200 1400 1600
229. 225. 221. 219.
197. 221. 217. 213.
206. E 206. E 204. E 204,
1580. E 1540. E 1490. 1450.
1140. 1200. 1230. 1220.
585. E 538. E 501. E 465.
305. 291. 284. 279.
239. 237, 237. ir2.
1150. 1150. 1170. 1140.
527. 494, 468. 439,
313. 310. 305. 585.
1820. 1780. 1820. 1740.
1350 1270- 1240. 1250.
619. 580. 554, 531.
417. 405. 384. 378.
310. E 305. E 299. E 294,
26T. E 264. E 262. E 260.
260. E 260. E 262. E 271.
527. 580. 594. 604.
375. 349. 329. 318.
264. 269. 274, 279.
2T4. 264, 257 253.
223. E 219. E 217. E 215.
335. 340. 335. 329.
396. 417. 433. L4f .
534. 542, 550. 554.
366. 349, 329. 324.
255. 250. 244, 257«
1170. 1230. 1340. 1420.
Bb4« 782. 727. 664
468. 458. 439, 420

2030/474.

2330/1060.

mm

1800
217.
210.
202.

1400.
1200.
426.
2T4.
360.
1060.
£20.
658.
1710.
1100.
520«
366.
291.
260«
289.
585.
310.
279.
244,
217«
324.
468.
558.
310.
279.
1460.
619.
399.

mm

2000
215.
210.
202.

1300.
1150.
396.
267.
478
956
390.
T40.
1650.
1020.
504.
360.
286.
260.
302.
558.
297.
289,
239.
219.
313.
504.
546
297.
520.
1490.
562.
384.

m m

2200
213.
208.
202.

1270.
1090.
372.
260.
733.
BB7.
369.
782.
1580«
949.
487.
355.
284,
260.
3l13.
524.
279.
284 .
239.
221.
305.
524
524.
284,
761.
1460 .
542.
369.

mm

2400
210.
208.
200.

1180.
988.
349.
2513.
Tla.
782.
352.

1230.

1550.
902.
468.
346.
279.
260.
321.
487.
269.
281.
242,
225.
299.
531.
491.
276.
826.

1360.
527.
352.



28-11

DAY 0200
1= 340.
2 504. E
3 442,
L 381.
5 313.
& 279.
T 257. &k
B 231. &
9 465.
10* 360.
11 340.
12 244,
13 246.
14 227.
15 206. F
16 19¢. E
17 329.
18 221.
19 321.
20 235.
21 213.
22% 206.
23 239.
24% 281.
25 5472,
26 402.
21 262.
2H 221.
29% 210.
30 239.
#SPECIAL POINTS
1 1740/654.
b 00357349,
10 16457257,
22 1855/ 390,
24 09257491
29 o3ou/212.

0400 0600
327. 315.
458. E 423.
430. 4ll.
390. i78.
310. 307.
276. 276
255. E 253,
229. E 227.
507. 524.
335. 315.
343. 329.
242. 242,
248B. 253.
227. 225.
204. E 202.
195. E 197.
324, 313.
223. 233.
310. 299.
23l. 231.
213. 213,
208. 208.
233. 229.
420. 4B4.
531. 510.
390. 378.
255. 253.
221. 221.
221. 2T1.
239, 242.
2115/625.
030073913,
18357390,
1300/408.
0900/315.

mm

mm

5Ta.

n8oo
313.
417,
399.
360.
in2.
2T4.
250.
225,
546.
305.
310.
242.
253.
225.
200.
200.
294,
255.
291.
229.
215.
208.
229
465.
491,
360.
250.
221
313.
242.

2050/286.

2030/59%4.

mm

NO. 31

1000

310.
423,
384.
349.
299.
274,
248.
223.
554,
289,
291.
239.
253.
225.
200.
202.
279.
294.
281.
227
215.
210.
229.
433,
4Tl
343,
246.
219.
313.
242

RIVER GAGE DATA
RIO GUANIPA AT EL ACEITE
SEPTEMBER
DISCHARGE

E

mm

1200

307.
433,
372
346,
297.
274,
246,
221.
562.
279.
279.
239.
250.
221.
199.
206
267.
321.
2T4.
225.
215.
210.
233.
411.
458,
329.
2‘0"0-
217.
299.
239.

1969

IN CFS

mm

mm

1400

307.
433,
360.
340.
294,
271.
244,
219.
550.
269,
264 .
248.
248.
219.
197.
213,
253.
3149,
269.
223.
215,
210.
235.
411.
452.
318.
239.
217.
284,
237.

mm

1600

307
G445,
355.
335.
289.
269.
242,
217.
534,
257,
255.
248.
244,
217.
195.
225.
246G .
366.
262.
221.
213.
215.
235.
433,
445,
307.
235.
215.
269.
235.

mmm

1800
652.
452.
352.
329.
286.
267.
239.
217.
510.
315.
250.
246.
242.
215.
195.
244.
237.
369.
253.
219.
212
iz2l.
233.
455.
436.
297.
231.
213.
255.
231.

mm

mm

2000
blb.
455.
355.
324.
286.
264,
237.
215.
465.
302.
2464
244 .
237.
212.
193.
26%9.
229.
366.
250.
217.
210.
358.
233.
594,
430,
289.
229.
212.
244,
22T,

mm

m

2200
619.
452.
352.
318.
284.
262.
235.
281.
430.
305.
246.
239.
231.
210.
193.
302.
225.
355.
264,
215.
2104
294.
233.
571.
420.
279.
225.
212.
239.
225.

mm

2400
554,
445,
349.
315.
281.
260.
233,
396.
393.
327.
244,
242.
229
208.
192.
32La
223.
340.
219,
213.
208.
255.
237.
550.
4UB.
269.
223.
210.
239.
223.

mm

mm



€8-11

Y

154.
155.
154.
152.
151.
150.
150.
149,
148.
147.
l147.
148.
147,
lt.?.
147.

MEAN DAILY DISCHARGE
1969

MAY
147.
147.
l47.
147.
147,
149.

415.
385.
253,
vd) 5
183.
168.
1590
155.
152.
151.
152.
155.
156.
155.
156.
156.
155.
156.
157.
156.
156.
155.

31

mmmmm

RIVER GAGE DATA

RIO GUANIPA AT EL ACEITE
IN CFS

JUNE
155.
158.
170.
162.
159.
16".
173.
182.
170.
159.
156.
155.
1564.
153.
154.
153.
168.
318.
193.
167.
163.
211.
204.
188,
174,
171.
167.
162.
161.
162.

JuLy
l6l.
163.
1?3.
167.
164.
164.
177.
171
167.
178.
319.
382.
332.
298.
325,
311.
375.
336.
480.
?66.
220.
205.
I.Q5.
189.
182.
199,
199.
452.
708.
345,

AUGUST

228,
208,
205.
1070.
ll‘.o.
585.
297.
344,
1040.
521.
48R,
1880.
1300.
623.
402.
307.
266.
273.
504.
360.
272.
265.
224.
300.
410.
536,
362.
350.
1210.
847.
445,

409.
452.
3ga.
348.
297.
272.
246.
235.
499,
3ll.
286,
2"3-
245.
220.
199.
225.
2?1.
303.
279.
225.
213.
242.
236.
4417,
473.
336.
243,
217
262.
236.

SEPTEMBER

mm



RIVER GAGE DATA

NAME: Sta. No. 32 Rio Guanipa at Los Palos Blancos.

LOCATION:  Longitude 63° 53.9' W, Jatitude 09° 16.8' N. Approximately
24.2 km SW of Aguasay, 1.5 km S of Los Palos Blancos.

DRAINAGE AREA: 693 sq mi (from topographic map).

GAGE: Stevens Type A35 water level recorder attached to right down-
stream side of bridge.

RECORDS AVAILABLE: April 9, 1969 through September 30, 1969.

REMARKS:  Record is fair to good. Shifting control method was applied
from August 14 through September 30. There are 9 culverts
in the two embankments on the Tong approaches to the bridge.

CODING: M signifies missing data; E signifies estimated data.

Aenial view of the Reo Guanipa at Los Palos Blancos. The gaging s4ite
48 at the bridge which £8 1 inch down and to the Left of the wing tip.
Three channels converge at the bridge (night side of the road) and
agten passing through the bridge the water spreads out again. Portions
o4 the channels downstream of the bridge (Legt side of the road) can be
seen through the dense vegetation.

11-85



SUMMARY OF DISCHARGE MEASUREMENTS

FOR
STA. NO. 32  RIO GUANIPA AT LOS PALOS BLANCOS

Num=
ki ber
Mean  Inside *h Per- Meas. Gage
Meas. X i Velo- Gage Dis- Shift cent Sec- Height Water
No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.
ft  sq ft  fps ft cfs ft ft hr  OF
1* May 7 Santaella 32.0 96.0 1.38 0.50 132. 0 -4.5 Mading 18 0 0.8 80
2* June 2 Cardot 34.0 132. 1.21 0.60 160. 0 +6.5 |MWading 22 -.01 1.2 83
3% 11  Romero 32.0 125. 137 0.81 171. 0 -3.1 |Wading 22 -.0 1.3 -
4% 19 Santaella 146. 294. 0.73 1.12 216. 0 -0.6 Bridge 25 +.04 1.6 80
5% July 10 Romero 32.0 140 1.29 0.86 180. 0 -1.5 - 21 0 0.8 8l
b* 13 Santaella 146. 424, 0.92 2.10 435, 0 +5.3 Bridge 28 +.01 1.9 -
7* 14  Duke 148. 418. 0.99 2.40 500. 0 -3.5 Bridge 24 +.01 1.8 80
8* 17 Tirado 147.  372. Tl 2.59 586. 0 -3.6 Bridge 22 0 1.2 79
g* 22 Romero 147. 421. 1.39 2.82 766. 0 +3.5 - 3] -.01 1.2 80
10 Aug. 4 Romero 147.  277. 121 2.08 381. 0 -6.5 Bridge 40 0 1.0 80
1 9 Santos 146. 513. 1.08 2.68 699. 0 +6.4 Bridge 32 -.01 1.4 -
12 13 Santaella 146. 597. 1.46 3.18 872. 0 -6.6 Bridge 32 0 1.0 75
13 15 Romero 147. 925, 1.78 3.74 2090. +.22 +5.,7 Bridge 36 -.01 0.8 80
14 24 Santaella 145. 713. 0.86 2.58 717.  +.13 +6.4 Bridge 37 +.01 3.0 77
15 Sept. 3 Romero 147.  486. 0.97 2.52 580. +.09 -6.3 Bridge 37 0 0.8 82
16 10 Romero 147,  417. 1.12 2.39 540. +.08 -1.7 Bridge 3] +.02 0.9 -
17 16 Tirado 147.  516. 0.68 1.96 371.  +.01 -1.5 Bridge 33 -.0 1:2 -
18 28 Romero 144, 471, 0.93 2.16 480. +.06 +6.6 Bridge 38 -.01 0.9 -
* Discharge through culverts is estimated.
** |Jidth, area, and velocity do not include flow through culverts.
Discharge is total discharge, including flow through culverts.
RATING TABLE
FOR
STA. NO. 32 RIO GUANIPA AT LOS PALOS BLANCOS

Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-

Height charge Height charge Height charge Height charge Height charge

feet cfs feet cfs feet cfs feet cfs feet cfs

0.00 1.00 201. 2.00 385. 3.00 843, 4.00 2088.

.10 .10 215, .10 413. .10 893. .10 2403.

.20 .20 229. .20 443, .20 943, .20 2773.

.30 114. .30 244, .30 478. .30 1003. .30

.40 126. .40 259, .40 518. .40 1073. .40

.50 138. .50 275, .50 563. .50 1163. .50

.60 150. .60 293. .60 613. .60 1278. .60

.70 162. .70 313. .70 668. .70 1423. .70

.80 175. .80 335. .80 728. .80 1603. .80

.90 188. .90 359. .90 788. .90 1823. .90

11-86
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RIVER GAGE DATA

STA. ND. 32 RID GUANIPA AT LOS PALDS BLANCOS
APRIL 1969
DISCHARGE IN CFS
DAY 0200 040U 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
9 M M M M 150, 150. 151. 151. 151. 151. 151. 151.
10 151. 151. 150. 150. 150. 150. 151. 151. 152. 152. 152. 152.
11 152. 151. 151. 151. 151. 151. 151. 152. 152. 1524 152. 152.
12 152. 152. 152. 157 1524 152. 152. 152. 152. 152, 152. 152.
13 152. 151, 151. 151 151. 151. 151. 151. 149. lé4. 142. 142.
14 143. l44. l4a. 145. la4b. l46. 148. 149. 150. 151 152. 154.
15 154, 155. 155, 155. 154. 152. 151, 151. 150. 150. 150. 150.
& 150, 150. 150. 150. 150. 150. 150. 150. 150. 150. 149. 149.
i @ 150. 150. 150. 150. 150. 150. 150. 149. 1439, 149. 149. 149.
18 L4, 149, 150. 151. 151. 151. 151. 151. 151. 151. 152. 154.
19 L54. 154. 154. 154. 154. 152. 150. 150. 151. 152. 152. 151.
2U 150. 150. 150. L4B. L48. 148. l48. 14R. 148 . 145. 145. la4.
21 l45. 144. las. L1454 146, lab. la6. las. l46. lab, l43. 142.
22 l4é. 143. 143. 142. E 142. E 142, E l42. E 142. E 140. E 140. E 140. E 140.
23 l4t. £ 139. E 139. E 139. € 139. E 138. FE 138. FE 138. E 138. E 138. E 137. E 137.
24 137. & 137. E 137. E 136. F 136. E 136. E 136. E 136. E 134. E 134. F 134. E 134.
25 134. &t 133. E 133. E 133. E 133. F 133. E 132. E 132. E 132. E 132. E 132. E 131.
26 l31. E 131. E 131. E 131. E 130. E 130. E 130. E 130. E 130. E 128. E 128. E 128.
217 128. & 128, F 127. E 127. E 127. E 127. E 127. E 126. E 126. E 126. E 126. « 125.
28 125. € 125. E 125. E 125. E 124. E 124. E 124. E 124. E 124. E 122. E 122. E 122.
29 122. E 122. F 122. E 121. E 121. E 121. E 121. E 121. 121. 121. 121. 121.
iu 1224 122. 124. 124. 122. 122. 122. 121. 121. 121. 120. 121.

#5PECLIAL PUILINTS
NONE

mmmmmmm
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RIVER GAGE DATA

STa. NO. 32 RID GUANIPA AT LNS PALDS BLANCOS
May 1969
DISCHARGE IN CFS

DAY 0200 040U 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400

1 121. 121. 121. 1224 122. 121. 121. 120. 120. 120. 120. 120.
Z 120. 120. 121. 121. 120. 120. 120. 119. 119. 119. 119. 119.
3 l13. 120. 120. 120. 120. 120. 119. 119. 119. 119. 118. 118.
“ 11¢. 117. 119. 120. 120. 119. 119. 119. 119. 119. 119. 120.
5 120. 120. 121. 121. 121. 121. 121. 1204 120. 121. 121. 121.
6 122. 124. 125. 126. 126. 126, 1264 126. 1264 128. 130. 132.

T 134. 136. 137. 138. 138. 138. 138. 138. 139. 140. 142, 150.
8 161, 172. 181 189, 1964 201. 205. 211. 218, 223. 230. 236,
9 242. 24d. 254. 259. 264, 267, 270. 273. 277. 282. 286. 289.
10 2934, 297. i0l. 305. 307 309. 313. 317. 322. 326. 333. 340.
11 344, 352. 359, 367. 374, 382. 5. 390. 3913, 396. 399. 399.
12 99, 402 402, 402 404 . 406, 404, 4084, 407 407. 40T. 407.
13 407, 407, 4064, 404, 402 139, 333, 388, 382. 377. 369. 364 .
la 354y 352. 344, 337. 330. 124. iT. 309. 3013. 299. 291. 286
15 2BU. 275 270 265. 264, 254. 250. 244, 241 236, 233, 230.
16 226. 225, 222. 219, 216. 214. 21l1. 208. 205. 202. 201. 198.
17 197« 196. 194, 194. 192. 191. 1R9, 18R. 1a5. 184. 183. 181.
18 18l. 181, 181. 180. L79. 178. 176. LT5a 174, 172. 171. 170.
19 L70. 170. 168. 168. 1684 167. 166« 165. 165. 163. 163. 162.
2u l62. 1624 162. 162. 161. 160. 160. 158, 1584 158. 157. 157.
21 156, 156. 156. 156. 156. 156. 156. 156. 156. 1564 156. 156
22 55y 155. 155. 155. 155. 155. 154. 154. 154. 154. 155. 1554
23 155. 156, 156« 156. 156. 156. 155. 155, 1564, 154. 154. 154.
24 154. 154, 154. 154, 154« 154, 154. 154. 156. 154. 154. 154,
29 154 155. 155. 1564 155. 155. 154. 154. 152. 152. 152. 152.
26 152. 152. 152. 152 152. 151. 150. 150. 149, 149, 148. 148.
27 léd. 148. 149. 149, 148, 148. l46. 145. 145. léb. l44. 144,
28 144, lag. 144, l44. 144, l44. 143. 142. 142 . 140. 140. 1404
29% l40. 140, 142. 142. 142. 140. 140. 139. 165. 170. 178, 181.
30 179. 172. 168. 165. 162. 160. 158, 158. 158. 158. 160. 162.
31 162. 163, 163. 162. 162. 162. 161. 160. 158. 157. 157. 157.

*S5PECIAL POTYS
29 172U/ 39,



RIVER GAGE DATA

R10 GUANIPA AT LOS PALNS BLANCOS
JUNE 1969

DISCHARGE IN CFS

STA. ND. 32

68-11

LNV D

——
-0

B P e e e e e e
C LT~V S wn

RN
£ B =

WA N
OLDBD~O WO

¥ 0200 0400 0600 0Ra00 1000 1200 1400 1600 1800 2000 2200 2400
157, 157 157. 156. 156. 155, 154. 152. 152. 151. 150. 150.
150, 150, 150. 150 150. 150. 150. 150. 150« 150. 150. 150.
151. 151. 150. 150. 150. 151. 152. 154. 154. 154. 154. 154.
154 . 155. 156. 156, 157. 158, 160. 162. 165. 166. 167. 168.
16%. 170. 170, 170. 168, 168. 167. 165. 167. 167. 166. 165.
165. 163. 163. 162 162. 162. 161. 163. 167. i 175. 178.
181, 191 183. 183, 181. 179. 178. 178. 178. 178. 178. 178.
L78. 179, 180. 181. 184. 185. 188, 183. 189. 189. 189. 188.
1BA. 184. 188. 189. 189. 191. 191. 191 192. 192. 193. 194.
194, 194, 194. 194. 194, 193, 192. 1R9, L8R, 187. 185. 184.
181. 130. 179, 178. 176. 175. 172. 170. 168. 168. 167. 165.
163. 162 161. 160 158. 157. 15T 155. 154. 154. 152. 151
151. 151 151. LS50 1649. 149. 149, lar, 146. 145, 145, 145,
144, l4a, las, La4. 144, l44. lbb., 143. 143. 143. 143. 143.
1424 142 142, 142. 142. lL42. 140. 140. 140. 139. 139. 139.
140. L472. l43. 144, 144, LG4, 144, 143. 143. 143. L42. 142.
142. 162, l162. l43. 143. 1645 146 145, la5. 145. 145. 144,
lbw. 145, 145. l46. 149. 151 154. 1564 165. 170. 1754 181.
189. 197. 204. 212, 219, 222. 228. 233, 239. 245, 248. 253.
251. 261. 264, 265, 267. 261. 26T, 267, 264, 261. 259. 256.
753, 26B. 244, 239. ?235. 230. 225. 22?2 221. 219. 221. 219.
214, 218. 215. 212. 2114 209. 208, 209. 21l. 212. 215. 219.
227 225. 228. 232. 235. 239. 242 . 244, 251 256, 261. 265.
265. 265, 264 . 264 . 262. 262. 262. 2624 264, 262. 261. 261.
261. 261« 259. 2571. 256. 254, 253. 250. 250. 251. 253. 253.
253 . 251. 250. 248, 247. 242 241. 239. 238. 236. 233, 230.
22b. 225. 223. 221. 218B. 216. 214. 211. 208. 207. 204. 201.
20U. 198. 197. 196. 194. 193, 192. 191. 189. 188. 187. 145.
LH% . 174 . 143, 181« 181. 180. 179. 179. 178. 178. 176. 175«
175 174, 174, 172. 172. 17Tle 170. 168. 172. 180. 187. 193.

SSPECTAL PNINTS

MNONE



RIVER GAGE DATA

RIO GUANIPA AT LOS PALDS BLANCOS
JULY 1969

DISCHARGE IN CFS

STA. ND. 32

06-11

LT~V L -

]

¥ 000 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
191, 201 204, 205. 207. 208. 209. 211. 212. 212. 212. 2l2.
212. 212 212. 211 211. 209, 207. 205. 206, 201. 201. 200.
L9k . 198, 197. 196. 194. 194. 193. 192. 192. 192. 191. 189,
187. 137. 185. 185. 185. 185. 185, 1A5. 185. 1854 185. 185.
187. 188. 188. 189. 189. 189. 188. 188. 187. 187. 185. 184.

® LHs, 1Hl. I8l. LAD. 179. L78. 176, 175. 172. 180. 179. 178,
180. 184. 1a7. 188. 189. 188. 188, 188, 187. 185. 184. 183.
l81. 183. 184, 187, 188. 191. 1924 194. 194, 196. L97. 198,
198 . L9H. 194. L9H. 198. 197. 196, 1964, 194. 192. 191. 189,
18b. 187, 185. 183, 183, 183, 183, 185, 1a7. 191. 194. 198.
201. 204, 205. 207. 211. 218, 228. 235. 244, 251. 259. 268B.
274, 2RY9 . 301. 313. 322. 333. 346, 3154, 364, 372. 377. 382,
39U 196 . 402 407. 413. “4l6. 419. 4224 43]. 450, 467. 443.
505. 51l4. S5la. S5lé. Sl4. Glé4. 518. 522 527. 531 535. 535.
535, 531 52T 527. 518. 5l4. 510. 5104 505. 505. 522. 535,
558, 9717, 592, 592. 592. 592. 592. 592. 587. 587. 587. 592.
597 . 603, 608, 608, 6£08. 6064 608 613. 613, 613. 613, 613.
613, 613, Gl3. 613. 608, 608, 608. 60R., 608, 608. 603. 603.
597. 5097. 603, 603, 603, 608 elB. 613. 613. b18. 618. 624.
627 623, bi4, bi4, 640. 640, 645, 645. 651 65T 668. 674,
b6, 698, T04. Tlh. T28. T40. Tab. 752, 758. 758. 758 7584
150, 158. 758. 752. Tab. 740, T34, 728. r22. T16. T064. 692.
670 657 665, 629. 613. 597. 577. 558. 540. 527« S18. 510.
501. 423, 4A6. 418, 471 463, 456. 453, Ghb. G443, 4460, 437.
“3]. “28. 425, 422. 4lb. 410. 406 . 399. 393. 385. 380. 374,
3615 b, 157. 352. 349. 344, 340. 337. 333, 330. 328. 326.
320, 326. 3za, 330. 333, 330. 330. 328. 330. 333, 333. 330.
32 328 328. izs. 330. 333, 333, 335. 337. 337. 337. 335.
135, 330. 128, 326 322. 319. 315. 3ll. 307. 305. 301l. 299.
297. 295, 293, 293, 293. 293. 295. 297. 299. 301. 307. 311.
3122. 330. 342, 357. 374. 3190. 410. 419. 434. 446, 460. 471

$SPECLAL PDINTS
LH4Y /180,



RIVER GAGE DATA

STA. ND. 32 RID GUANIPA AT LOS PALDS BLANCOS
AUGUST 1969
DISCHARGE IN CFS

L6-11

i) 02500 0400 0600 0800 L1000 1200 1400 1600 1800 2000 2200 2400

* 4ln. wH2. 489, 493. 497. 501. 505. 527. S51l4. 510. 510. 505.
501 4497, 497 493, “d6. 482, 478. 4T6, 471 471. 471. 467.
“bl. 496 . 453. 446, 443, 437. 434, 431. 428. 425. 422. 416.
Glb. 413, 410. 407. 40T 407. 404, 404, 407. 410. 4lb. 422.
43l. 440 453. 467, 482. 433, 501. 5104 522. 535. 544, 554.
5614. 560, 577. 5482 587 592. 597. 603. 634, LR 640 . 645,
651 bEH, 680. 698, TiO. Tlh. T34. Taba 752. 758. 758. Tha.
T70. 770. T70. T70. T70. T70. Tohb, Tob. 752. Thb. 734, T34,
1224 T10. 692. 6A0. 662, 651. 640, 636, 651. 640. 634, 629.
629, 629. 629, 629, 634, bis, 640, 545, 651. 662. 668. 680.
bY4. Tlha T34, Tas, T70. - T82. 788. 799. B827. 883. 938.
322. F12a R98. BB8. RA3. 878. AT8. 883, B8A8. 893, 893. 903.
3117. 9217. 938. 938. 933, 927. 922. 927. 938. 9372 1020. 1120.
L2080, 1470, 1780. 2060. 2340. 24404 2441, 2370. 2370. 2370. 2300. 2240.
2210 2180, 2180. 2150. 2120. 2060. 1980. 19504 1850. 1780. 1690. 1620.
1550 147U 1420. 1350. 1320. 1270. 1220. 1180. 1150 1120. 1090. 1070.
104u. 1020 1000. L L Y66 943, 2722. 908 . 89B. B893. BB3. B6H.
85M. A4, A27. 805. 788 T64., T40. Tl6. T04. 680. 662. 6404
&dd. 597. 582. S6H. 5544 544, 535. 531. 522. 518. S51l4. 5l4.
5lh. Slb. 518. 522. 522. 531 535. 564, 549. 558. 563. 573,
582 587 592. 597. 597. 597. 608, 608. &0R. 608, 603, 603.
5917 SHT. 582. 573. 563. 554, 549, 540, 535. 527. 518. 514.
505. 501 437, 497. 501 501. 505. 510. 531. 535. 540. 549,
582. 603 629. 645, 662, 674, 6764 692, T04. Ti0. T28. T4
Tab. Tht. T76. T94. 799. 827. A63. BSR. 868, B9R. 912. 922
927 922 912. 903, 883. B78. B63. B48. 832. 822. 799. 788.
TTu. Taba T40. 728. 716. T064. 692. 686. 680. 674. 6T4. 662,
b6hea 657, 697, 645, 640. 640. 640. 640. 629. 618. 608. 603.
597. 58T 573. 568. 554, 549. 535. 531. 522. 518. 518. 518.
51H. 222, 531. 540. 549. 558. 563. 573. 582. 587. 597. 603.
6UH. 613, 618. 640, 645, 657. 680. 680. 686. 6864 T04. T10.

#SPECTAL POINTS
1530/505. 1550/527.
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RIVER GAGE DATA

5Ta. NO. 32 RIO GUANIPA AT LOS PALOS BLANCOS
SEPTEMBER 1963
DISCHARGE IN CFS

DAY nzou 0400 D600 0300 1000 1200 1400 1600 1800 2000 2200 2400

1 T2d. Ti4. Tab. 758. 770. T76. 405. R27. B32. B38. B38. B38.
2 HZ . HZ22. Rlb. RO5. 794 o 776 T70. 758. T40. T34, T10. 692.

3 680. b62. 545, 640, 618. 618. 513, 608. 608. 6503. 603. 597.
4 592. 592. 532. SBT. 587. 582. 582. 573. 568. 563. 558. 554,
5 554. 549, 549. 544, 540, 535. 535. 531. 527. 527. 522. 518.
& Sla. 51U. 509. 501. 497. 486, 482, 474, 46T . 463. 456. 453,

T G4, 440, 437, G4 428 . 425. 422. 422. 4lb. 407. 404. 404,
8 404, 407, 407. 406, 402. 399, 410 422. 450. 463, 474, 474,
9 467. 463, 460. 453, 4504 450. 450. 453, 456, 460. 467. 478.
10 486. 501. 510. 522, 527« 535. 549. 554, 573. 608. 640. 645,
11 680. T10. T28. T28. T28. 128, 728, Tit. Tab. T64. 770. T16.
12 176 776 T76. 7764 770. T64. 758. Thba 740, 7344 T28. 728.
13 Tlo. T10. 704, 686. 680, 6624 640 . 618, 603. 5d2. 563. 549,
L4 54U . 531 522 514, 505. 497, 4864 4B82. 4T4a 463. 460. 453,
15 450. 443, 440, 437. 634, 425. 422 419 4lb. 407. 404 . 402.
le 3199, 390 3190. 388, 380. 377. 3T4. irz. 369. 364, 359. 359,
L 357. 397 354, 352. 349. 347, 344, 344, 344, 342. 340. 340.
18 362, jab, 44, 34T. 349 354, 357. 359. 362. 364, 369. 369.
149 372. 372. 372. 372. ir2. 372. irt2. 3169. 369. 3I69. 369. 3r2.
20 T4, 130, IHS . 388 . 390. 399, 399, 402. 402. 402. 402. 402.
21 402. 3949 . 199, 393, 390. 388 385. 3T7. 3T4. 369. 364. 359.
22 349, 3a7. 344 . 337. 335. 333. 330. 328, 326« 3264, 322. 322.
23 319. 7. 315. 313. 313. 3llL. 3l1. jll. 313. 3l3a 315. 315.
24 1. 322. 24, 328. 337. 344, 352. 362. 374. 380. 393. 402.
2% 40T. 410. 410. 410. 416. 422. 428. 434, 437, 440. 450. 4564
26 LTV h63. L6, 482, 406 489. 501. 505. 510. 5l4. S514. 514,
ra Sla. Il4a. Sla. 514. 510. 510. 505. 501 497. 489, 4B86. 482.
28 bl LT6, 463 . 4564 450, 443, 437. 425. 422. 4l6. 407. 404.
29 397, 390. 88, 380. 377. i72. 364. 362. 359. 354. 349. 349.
30 34 7. 67, 342, 340. 340. 337. 137. 340, 340 . 340. 340. 342,

®SPECTIAL PULNTS
NONE



RIVER GAGE DATA

£6-11

LN N N o- P

10

12
13
14
15
16
Lt
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Y

STA. NO. 32 RIN GUANIPA AT LOS PALOS BLANCNS
MEAN DAILY DISCHARGE IN CFS
1969
APRIL MAY JUNE JuLy AUGUST SFPTEMBER
121. 154. 207. 498, 785.
120. 150. 208. 484, 7T76.
119. 152. 194, 440, 629.
119. 160. 186. 410. 580 .
121. 168. 187. 489. 538.
126. 166. 179. 598. 487.
138. 180. 186. Tl4. 426.
198. 185. 190. 761 423,
M 265. 190. 196. 666, 459.
151. 311. 191. 187. 642. 547.
152. 376. 174, 225. T1Te 729.
152. 404. 158. 331. 892. 758.
149, 393. 149, 421 947, 650.
147. 324, l44. 517. 2070. 499,
152. 256. la], 520. 2010. 427.
150. 214. 143, 584. 1290. 37SG.
150. 190. 144, 608. 953, 348.
151. 177. 155. 609. 762 354,
152. 167. 221. 608. 559. 371.
148, 160. 263. 643. 534, 392.
145. 156. 233, 730. 598. 385.
142, E 155. 213. 737. 557. 335,
138. E 155. 240. 595. 513. 3l4.
136 E 154. 263. 467. 662, 349,
133 B 154. 255. 408. 828. 424,
130. E ) B 1) B 243, 346. 870. 490 .
127« E 147. 216. 330. 712. 504.
124, F 143. 193, 332 640. 443,
121. 149. 180. 318. 551 373.
122. 164, 175, 2917. 557. 341.
160. 389, 656,



RIVER GAGE DATA

NAME: Sta. No. 33 Rio Caris at the Crossing of the Santa Barbara-
Aguasay Road.

LOCATION: Longitude 63° 39.6' W, latitude 09° 29.5' N. Approximately
14.6 km SW of Santa Bdrbara, 10.2 km NE of Aguasay.

DRAINAGE AREA: 112 sq mi (from topographic map).

GAGE: Stevens Type A35 water level recorder attached to right bridge
abutment on downstream side of bridge.

RECORDS AVAILABLE:  April 14, 1969 through September 30, 1969.

REMARKS: Record is fair to good. Shifting control method was applied
from May 9 through September 30.

CODING: M signifies missing data; E signifies estimated data.

View of the R<o Canis gaging site Loocking upstream. The A35 recondex

48 attached to the bridge abutment and 5 visible in the photograph.
The river is destroying the niprapped abutment where the recondern £s
Located.

11-95



SUMMARY OF DISCHARGE MEASUREMENTS
FOR
STA. NO. 33 RIO CARIS AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD

Num-
ber
Mean Inside Per- Meas. Gage

Meas. Velo- Gage Dis- Shift cent Sec- Height Water
No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.

ft  sq ft  fps ft cfs ft ft he  OF
1 May 6 Santaella 105. 3.4 1.36 0.53 46.9 0 -3.3 Wading 27 0 0.5 87
2 14  Romero 34.0 25.8 1.70 0.49 43.9 +.05 -17.2 Mading 29 0 1.0 86
3 17 Santos 52.0 25.8 1.59 0.51 40.9 0 +3.5 MWading 23 0 0.8 87
4 28 Santaella 80.0 25.6 1.46 0.51 37.3 0 -5.6 Wading 21 0 0.4 84
5 June 6 Canache 50.5 36.6 1.89 0.71 69.2 +.11 -51.6 Wading 26 +.01 0.8 84
6 24 Canache 88.0 57.8 1.30 1.00 175. 0 -2.8 Wading 23 -.04 0.7 80
7 29 Santos 52.0 31.4 1.57 0.53 49.2 0 +1.4 Wading 25 0 0.8 88
8 July 11 Duke 69.0 61.7 2.95 1.00 182. 0 +1.1 MWading 23 Var. 1.1 -
9 15 Romero 115. 97.0 3.08 1.22 299. 0 +6.0 MWading 25 -.06 0.8 8
10 17 Santos 69.0 51.0 2.29 0.52 117.  +.14 +15.8 MWading 22 0 0.8 92
1 19 Tirado 97.0 69.6 2.9 0.90 206. +.17 -1.0 Wading 22  -.04 0.7 89
12 23 Romero 70.0 41.6 2.26 0.62 94.0 +.04 -6.9 Wading 35 0 1.0 80
13 24 Santaella 66.0 52.6 2.17 0.57 114,  +.11  +5.6 MWading 24 -.02 0.5 87
14 27 Santos 169. 292. 4.59 2.27 1340. 0 -0.2 - 23 +.09 2.1 -
15 28 Santaella 62.0 49.7 2.82 0.38 140. +.41 -1.4 MWading 23 -.03 0.5 83
16 30 Romero 37.0 33.2 1.8 0.37 61.6 +.19 -0.6 Wading 24 -.02 0.6 88
17 Aug. 3 Romero 59.0 48.0 2.83 0.54 136.  +.19  +9.7 - 27 -.03 0.7 -
18 5 Santaella 57.0 47.7 2.24 0.35 107. +.37 -11.6 Wading 20 0 0.4 78
19 7 Romero 51.0 42.2 2.42 0.45 102. +.21 +1.0 - 26 0 0.5 -
20 12 Romero 62.0 64.7 3.26 0.72 211, +.33  +5.5 - 24 -.05 0.7 87
21 20 Romero 63.0 56.4 2.62 0.64 148, +.23 -1.7 Wading 23 -.01 0.4 91
22 27 Santaella 56.0 40.0 1.82 0.54 72.8 +.04 +2.5 |Mading 21 -.02 0.4 81
23 31 Tirado 59.0 33.6 1.89 0.38 63.6 +.19 -4.4 MWading 25 0 0.6 91
24 Sept. 4 Velasquez 44.0 31.6 2.19 0.49 69.2 +.08 +4.1 Wading 23 0 0.4 84
25 5 Santaella 62.0 35.9 1.66 0.48 59.5 +.07 +3.5 Mading 23 0 0.4 79
26 7 Santaella 66.0 44.2 2.08 0.62 92.0 0 +5.7 Wading 24 +.16 0.6 79
27 12 Tirado 72.0 39.8 1.95 0.60 77.5 0 -3.1 Wading 26 0 0.6 -
28 14 Tirado 71.0 33.0 1.72 0.54 56.6 0 +6.8 Wading 23 0 0.6 -
29 16 Santaella 70.0 35.7 1.58 0.55 56.5 0 -1.7 Wading 26 0 0.4 86
30 18 Contreras 63.0 33.2 1.29 0.52 42.8 0 -2.7 Wading 23 +.01 0.8 87
31 20 Santaella 64.0 33.4 1.4] 0.54 47.2 0 -10.9 Wading 23 0 0.4 85

RATING TABLE
FOR
STA. NO. 33 RIO CARIS AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD

Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge
feet cfs feet cfs feet cfs feet cfs
0.00 1.00 180. 2.00 1000. 3.00 2550,
.10 .10 220. .10 1125. .10 2750.
.20 .20 270. .20 1250. .20 2950.
.30 5.0 .30 330. .30 1375. .30 3150.
.40 16.0 .40 400. .40 1525. .40 3350.
.50 35.0 .50 480. .50 1675. .50
.60 80.0 .60 570. .60 1825. .60
.70 115. .70 670. .70 2000, .70
.80 140. .80 775. .80 2175. .80
.90 155. .90 885. .90 2350, .90

11-96



L6-11

DA

Y 0200
hi
au.90
109
To.4
6l.2
Hle2
6lad
TU.6
S5h.t
S56.%
ho.Y
4Tt
43.1
1344
43.1
e
9.0

SSPECIAL POINTS
NONE

0400
“

BUL(
106

BU.0
ble.2
6la7
659
Hhha9
5645
H5Le5
565
Hhlats
43.l
44.1
4T .4
43al
3d.9

5TA. NN

0600

80.0
98.7
R0.0
65.9
65.17
65.9
65.9
56.5
96.5
6l.7
51.9
47ty
4T .4
51.9
o
43.1

LE ] RIO CARIS AT THE

0R/00
“

80.0
91.5
H0.0
65.9
70.6
70.6
65.9
6l1.2
56.5
61.2
5645
51.9
4T.4
51.9
4T . 4
47.4

1000
]

B0.0
91.5
80.0
75.4
70.6
T0.6
T0.6
6l.2
5645
65.9
56.5
5645
4T.4
51.9
4T.4
51.9

RIVER GAGE
CROSSING OF THE SANTA BARBARA-AGUASAY RDAD

DaTA

APRIL 1969
DISCHARGE IM CFS
1200 1400
80.0 80.0
80.0 80.0
87.4 83,9
ROLO 70.6
70.6 70.6
65.9 65.9
RO.O 75.4
T0.6 0.6
5645 56.5
5645 56.5
61.2 51.9
56.5 56.5
56.5 56.5
47.4 51.7
4T.4 47,06
4T.4 47.4
51.9 47.4

1600
B0.0
B0.0
80.0
65.9
70.6
69.49
80.0
65.9
5645
5645
51.9
51.9
5645
565
43,1
43.1
43.1

1800
75.4
RO.O
80.0
bl.2
65.9
61.2
80.0
61.2
56.5
56.5
51.9
4301
474
47.4
38.9
38.9
38.9

2000
To.4
129.

754
6le2
6l.2
6l.2
TSe4
5645
5645
5645
47 .4
43.1
3.1
43.1
35.0
38.9
38.92

2200
T5.4
126.
T5.4
6la.2
ble.2
6l.2
T9.4
56.5
56.5
56.5
474
43,1
38.9
43.1
35.0
35.0
38.9

2400
40.0
115.
79.4
6l.2
61.7
61.2
T0.6
5645
56.5
5645
LT 4
43.1
38.49
43.1
35.0
35.0
315.0



86-11

B
4%
1u
i1
12
13
14
15
16
17
Ln
19
20
21
22
23
24
25
26
2T
2
29%
Jue
3l

SSPECIAL PUINTS
22305207,
VSUL/LG20.
1564/51 .9
n2se/s1110,

249
30

0200
35.0
35.0
23T
35.0
43.1
43.1
G414
G1.4
140,
211.
143,
1049.
Al.0
50435
3d. 9
29T
249=T
2t
25.3
2Tt
3560
AU.O
N
43,1
S5le9
41,1
FHL 9
297
390
491,
194,

STA. ND.
0400 0400
38.9 3d.9
35.0 315.0
322 35.0
35.0 38.9
43,1 43.1
43,1 CERS|
47 .t aT.4
51.9 51.9
143. 942,
203, 191.
143 l42.
106. 106.
80.0 B0.0
91.9 Sbe5
.9 38.9
297 29.7
12.2 32.2
2.4 2T.4
2Tt 297
27.4 29.7
35.0 38.9
109, 106.
4lety 43,1
4341 43.1
5109 5645
3.1 ¢t 43,1
IR.9 43.1
2.7 32.2
15.0 38.9
ARG, 599.
191 177.
L8457 220.

33

RID CARIS AT THE CZRNSSING

0800
43,1
15.0
38.9
43.1
47.6
47 .4
S5le7
5645
722+
177.
1424
106,
B83.9
5.5
18.9
35.0
35.0
29.7
29.7
35.0
18.9
98.7
47.4
51.9
5645
47,4
43,1
35.0
43.1
439,
171,

2320/131.

RIVER GAGE DATA

MAY
DISIHARGE
1000 1200
51.9 4T.4
43.1 318.9
43.1 43,1
43.1 4744
47.4 4T7.4
4744 4T.4
51.9 51.9
56.5 5645
524, 343,
171, 168.
140. 136.
109. 106.
87.8 RC.0
5645 51.9
43.1 43.1
35.0 35.0
38.9 38.9
32.2 IR.9
35.0 315.0
35.0 315.0
38.9 43,1
ar.8 T5.4
51.9 51.9
51.9 56.5
56.5 5645
4T7.4 E 4T.4
43,1 43,1
38.9 38.9
474 51.9
ill. 276,
168, 161
2335/896.

IN CFS

1400
47.4
15.0
18.9
51.9
51.9
4T.4
4T.4
5645
305.
161.
134.
102.
80.0
51.9
43.1
35.0
35.0
35.0
32.2
35.0
47.4
70.6
51.9
51.9
56.5
4341
38.9
38.9
51.9
265.
153.

1600
43,1
35.0
3R.9
4T .4
4T.4
43.1
43.1
51.9
281.
157.
126.
9H,. T
754
4T 4
38.9
35.0
32.2
32.2
29.7
87.8
5645
65.9
51.9
4T.4
51.9
43.1
35.0
38.9
80.0
254,
149.

OF THE SANTA BARHARA-AGUASAY RNAD

1800
35.0
29.7
35,0
47,4
47.4
43.1
43,1
4T %
259,
153.
115.
95,.2
70.6
43.1
38.9
315.0
29.7
27.4
2?“.
80.0
56.5
61.2
4T .4
4T 4
47.4
IR.9
32.2
38.9
121.
254,
146.

2000
35.0
29.7
35.0
43,1
43,1
43,1
43.1
47.4
259,
147.
112.
AT.8
6lad
43,1
35.0
32.2
29.7
25.3
274
6l.2
51.9
5649
43.1
56.5
43,1
38.9
29.7
35.0
147.
249,
143.

2200
35.0
29.7
35.0
43.1
43,1
43,1
43,1
B7.8
249.
146,
109
83,9
61.2
43.1
29.7
32.2
29.7
25.3
214
38.9
6l.2
51.9
43.1
56.5
43.1
38.9
29.7
35.0
134.
225.
142.

2400
15.0
29.7
35.0
43,1
43.1
43.1
43.1
155.
275,
146,
106.
A0.0
61.2
38.9
29.7
29.7
270
25.3
2T+%
5.0
65.9
4T ata
LE T |
51.9
43.1
38.9
29.7T
315.0
T5.
207.
136.
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RIVER GAGE DATA

STA. NO. 33 RIN ZARIS AT THF CZRNOSSING 0OF THE SANTA BARBARA-AGUASAY RDOAD
JUNE 1969
DISCHARGE [N CFS
Day 02732 0400 0600 0800 1000 1200 1400 1600 1R00 2000 2200 2400
1 134, 131. 131. 126. 126. 126, 121, 129. 126. 115. 109. 109.
2 106. 102 98.7 102. 98.7 98.7 98.7 99%.7 87.8 83.9 B0.0 7T5.4
3 TU.0 T0.6 T0.6 T10.6 65.9 65.9 65.9 6l.2 56.5 b6l.2 51.9 4T.4
4 3.4 38.9 3.9 35.0 35.0 35.0 35.0 29.7 29.7 29.7 2T.4 25.3
G% G174 CRA 109. L18. 118. 115. 194. 350. 225. 159. 542. 324.
-3 225. 180, 153. 147. 143. 142, 143. 1454 140. 136. 131. 126.
Te 124. 126« l40. 149. 159. 191. 2254 393, 515. 2770. 2450. 1390.
o 3729 4A89. 371. 270. 229. 211, 198. 171. 159. 152. 147. 143.
9 165. 134, 131 126. 121. 115, 112. 112 102. 91.5 87.8 83.9
10 Thad 69.9 56.5 51.9 56.5 5645 5645 61.2 47 .4 4T7.4 47 .4 38.9
11 Gial 43.1 43.1 43,1 38.9 38.9 35.0 23.7 25.3 20.0 21.6 20.0
12 20.0 21.6 23.4 23.4 2543 25.3 253 216 2le6 18.6 17.2 16.0
13 16.0 lé4es 16.0 16.0 17.2 16.0 16.0 l4.8 LZaT 11.6 9.59 10.6
14 1499 .59 10.6 10.6 116 ll.6 11.6 12T 10.6 9.59 9.59 8.53
15 Ve 57 10.6 10.6 ll.6 12.7 13.7 Ile6 11.6 10.6 9.59 9.59 9.59
L& F59 10.6 10.6 12.7 13.7 l4.8 13.7 L3.7 12.7 11.6 11.6 10.6
LT ll.6 11.6 12.7 14.8 14.8 16.0 16.0 14.8 13.7 13.7 13.7 13.7
18% 13.7 14.8 16.0 18.6 2T.4 29.7 565 51.9 56.5 4T a4 43,1 35.0
19 35.0 315.0 43.1 38.9 140. 115 95.2 83.9 70.6 47.4 35.0 43.1
20 THe4 65.9 65.9 5645 4Tt 519 Tt 43.1 38.9 35.0 32.2 29.7
21 2.1 2Tats 29.7T 29.7 29.7 32.2 29.17 2T .4 29.7 3242 2.7 680.
22% 1090. 98§, 775. 680. 580. 542. 599. 449, 423, 463, 343, 254.
23% 2ll. LHO . 161 153. 145. 136. 142. 140. 147. 168. 138. 124.
24% 102, 91.5 337. 259. 203. 168. 155. l4b. 136. 126. 115. 109.
259 102. 102 95.2 R7.8 91.5 21.5 87.8 80.0 87.8 B3.9 80.0 BT.H
26% H3.9 715.4 65.9 118. 126, 115. 102. 5.2 91.5 91.5 91.5 83.9
2T Hiral) 0.0 0.0 83.9 B0.0O 80.0 T5.4 T0.6 0.6 T0.6 65.9 65.9
28 6549 .6 T0.6 65.9 T0.6 T0.6 61.2 56.5 56.5 51.9 51.9 G6.59
249% 5645 SLeS 6l.2 6l.2 56.5 61.2 51.9 6l.2 6l.2 112. 364 159.
36 143, 155, 1B T 177. 174. 161, 155. 152. 150. l4b6. 143. 140.
SSPECIAL POLYILS
9 Lisu/106. l4a5/317. 1450/239. 1525/400. 2130/147.
7 15197220, 2045/3170.
18 1260/24.7 1255/80.0 1305/70.6 1320/83.9
149 1530/ 146,
22 V21971220, 1245/ 480. 1340/609. 1830/415. 1910/497.
23 l1o030/141.
24 Oban/faid],
26 utou/ 1.6 0920/ 1.,

24 2160705,
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#SPECLAL POINTS

(VI R
136,
150.
LU,
150.
153.

95.2

8U.0

106

Th.4

69.9
515,
350,

1020 .
159,
2330,
147
171

5645
1417.
112

32.2

21l.6
1TL.
464 .

Al.H

13.7

fust
2B1.
11e.

Bi.»

Yo

No3u/lll.
D3ILL/ LD,
LTou/slz6.
OL25/400,
L1s/199,
l4%U/ 152,
0430/ 129,

0040/2350.

0050/ 124,
01307154,
D100/ %] .9
095%/115.
173u/61.2
2318749,
Luahsad.l
DO/ L2
130G 744
L326/21 .0
D TPID WAL N A

$TA. ND. 33

0400 0600
142, 136.
13K, 124.
laUa l49.
155. 140.
138, L21.
91.% 95.2
THe4 T5.4
75.4 T5.4
That 75.4
T0.6 T0.6
393, 533.
259, 187.
639, 400.
149, 142,
14504 385.
121a 95.2
211, 164,
HhTets 174.
136 124.
105, 8.7
2T 4 25.3
23.4 20.0
166 . 145.
225. 149,
T9.4 56.5
11.6 7.59
Il 80.0
20%. 1Tl
LiB. 109.
Ri.9 To%
3.4 32.2
D145/152.
L130/1%2.
19157265,
Q2207542 .
1415/207.
LI15/15%.
0915/155.

2345/ 134,
14457431
02407220,
N950/35.0
1040/287.
1830/13b6.

1420/118.
0135/171.

1615720.0
093372050,

RIVER GAG

E DATA

RIND CARIS AT THE CROSSING OF THE SANTA BARBARA-AGUASAY RNOAD

D800
131.
121.
140
112.
115,

95.2

T5.4

B3.9

75.4

T0.6
371.
161«
293.
136.
472.

T0.6
143.
276,
124,

L5

32.2

25.3
1264
131.

47 o &

12.7

a7.8
157«
106.

T0.6

38.9

1720/138.
1340/112.
0530/551.
1715/153.
21607243,
LLO00/150.
16307155,

0625/439.

21107102,
2045/1250.

1810/524.
111571250,

JUuLy
DISCHARGE
1000 1200
131. 129.
129. 134.
131. 124.
109. 124.
1154 L2,
91.5 91.5
B3.9 83.9
87.8 B3.9
T5.4 65.9
75.4 TO«6
207. { U i 4
155. 152.
239. 194,
l46. 142,
293. 220.
43.1 2T.4
129. 109,
234, 171«
174. 2?5.
91.5 RT.H
2T.4 29.7
32.2 43,1
112« 102.
118. 106.
3B.9 35.0
13.7 160
15670. 1700.
l43. 138.
109. 109.
T0.6 6l.2
32.2 35.0
1420/220.
1230/191.
1945/3250.
2245/203.
1740/183.
2115/4T.4
1335/150.
1300/1220.

1969
IN CFS

1400
126.
140.
124.
136,
109.

87.8
80.0
83.9
70.6
75.4
177.
203.
159,
138,
164,
4T 6
102.
364,
183,
70.6
274
106.
R3.9
115.
35.0
20.0

1400.
134.
109.

51.2
32.2

1500/177.

1430/187.

2030/168.
22257244,

1430/259.

20645/542.

1600
121,
131,
112.
126.
109.

83.9

75.4

a7.4

70.6

80.0

249,
166,
155.
131.
ls?’
138.

91.5
330.
155.

65.9

29.7

65.9

BT.H
124

R

20.0

1010.
126,
102.

51.9

29.7

1945/299.,

1510/506.

1800 2000
115. 112.
134. 124,
109. 152.
150. 207.
106. 9847

83.9 BD.O

70.6 70.6
106. 98.7

T0.6 T0.6

80.0 R7.8
305. 400.

2230. 3210.
155. 140.
180. 152.
140 129.
102. 83.9

83.9 80,0
423, 265,
142. 131.

98.7 115.

7.2 32.2

65.9 9R.7

91.5 98,7
136. 129.

27.4 25.3
480, 146,
851. 609 .
1249, 118.
102. AR7.8
47,4 4341

29.7 25.3

2315/570.
1700/254.

2200
109,
Li2.
239.
168,

95.2

B80.0

65.9

87.8

65.9
109.
364 .

2310.
244,
155.
109.
220.

T0.6
194.
124,

T5.4

32.2
180.

1250.
121.

20.0
129.
42,
121.

87.8

38.9

25.3

2400
112.
109.
153,
159.

95.2

B3.9

65.9

T5.4

65.9
660,
524.

1490.
215.
220.
129,
183.
6la2
l6l.
118.
15.0

32.2
136.
B29,
102.

l6.0

91.5
589.
124.

30.0

38.9

21.6
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RIVER GAGE DATA

5TA, ND. 33 RIOD CARIS AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD
AUGUST 1969
DISCHARGE IN CFS

DAY 0209 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
L 216 2l.b 23.4 23.4 2Tt A2.2 51.9 70.6 61.2 51.9 51.9 B0.O
2 Th.4 Hlat 315.0 2.2 32.2 29.7 2T.4 95.2 32.2 51.9 32.2 32.2
i 35.0 164, 131. 109. 129. 109, 98.7 91.5 129. 2370. 1640. 1000.
4 62'1. 415. 281. 239, 2ll. 174, 166, 168. 147. 146, 138. 136.
5 134. 124. 129. 131. 124. 115. 124. 121. 118. 118. 118. 115.
b% 109. Jl.5% 8.7 91.5 102. 95.2 98.7 98.7 91.5 91.5 102. 118.
7 106« 1.5 87.4 B80.0 65.9 106 102. 83.9 75.4 T5.4 10.6 56.5
8* 519 80.0 140. 106. 87.8 118, 106. 115, TSate 15 1.5 134.
9 9H. T 4T.4 3d.9 43,1 61.2 5645 51.9 4T.4 43.1 38.9 43.1 80.0
LO 43.1 3%.0 35.0 35.0 38.9 6l.2 38.9 32.2 25.3 23.4 20.0 20.0
Li* 17.2 16.0 13.7 13.7 13.7 14.8 16.0 14.8 20.0 1Te2 16.0 2370.
L2% 1980. 1240, 786. 599. 415, 270. 198. 183. l64. 155. 149. 146.
13 133. 143, 138. 131. 136. 136. 136. 136. 129. 126« 115. 112.
L& 109. 102, 1024 98.7 B7.8 106. 109. 106. 91.5 BD.O BO.O 80.0
L% Ta.b la6. 124. 106. a71.8 91.5 B87.8 87.8 80.0 TS.4 B7.8 B0.0
L6% TO.6 6549 61.2 65.9 B3.9 1184 1840. 1290. 660. 385. 299. 211.
17= 1A0. 183%. 174. 164, 152. 147, 142. lab. 138. 134, 126. 124.
lg#* 124. 115. 98.7 98.7 95.2 109. 106. 109. 146. 98.17 691. 463,
L% 423. 31T 2T6. 225. 187. 168, 171. 159. 168. 152. 142. 357.
20% 265, 229 198. 244, 249. 183, 155. 147. 142 129. 115. 146.
21 1lua 98.7 A3.9 TD.6 61.2 T0.6 T5.4 65.9 61.2 56.5 51.9 38.9
22 32.2 2.1 2Tat 32.2 274 2.2 61.2 R3.9 3R.9 25.3 32.2 2T.4
23% 2.4 253 25.3 25.3 38.9 38.9 38.9 51.9 38.9 35.0 15.0 136.
24 400 “ M M M M 3 M M M M M
7?5 M M M M M M M M M M M M
26 v & M M M M L 112 102. 102. 98.7 9l.5
2T BT.0 1.5 87.8 80.0 80.0 80.0 6le2 51.9 51.9 4T.4 43.1 43.1
28% 3%.0 33.9 38.9 38.9 35.0 3R.9 43.1 138, 715.4 65.9 1480. 6T0.
29% 265, 171. 155. 153. l64. 152. 157« o M ™M M M
30 A b M M M M M ] M ™ M ]
il M L M M M M 65.9 56.5 56.5 65.9 56.5 51.9

*SPECIAL PRINTS

Fd 0034/107. 1515/29.7

3 03IL/9H.5 0420/ 194, 1840/157. 1900/136. 1955/2610.

& 2300/ 1246,

8 D53u/167.

9 no2u/14t.

11 L736/723.4 2330/43,1

12 010U/ 2450,

15 0230/T0.6 0300/152.

16 143071930,

17 17307147,

16 211N/ 9R. T 2345/378.

12 VL3062 0. 1700/180. 2235/ 143, 23257393,
20 aT3NLLh2. 0830/ 393., 2245/157.
23 22465/ 4.9 2325/ 149,
2H ladu/saial 15087299, 2055/83.9 2130/1510.

29 USiuf150.



¢0L-1I

DAY
1%
2%
3
&
b ]
bL*
7%
e
9

10
L1
12
13

14
15

16
LT
]

19

20

21

22

23

24%

29%

20

217

24

29
jus

«SPECLAL PDIINTS

00U
Gt
265,
131.
0.0
50.9
32.2
56.5
lan.
2114
129«
9L.h
Th. s
Tu.t
51.9
47,4
GT ots
21.9
43a1
3.7
RS
Slet
Gla4
2.2
3540
26%5.
121.
ble?
2.2
20.0
2%.3

150G/ 70 .6
010U/2H1.
1835/40.0
114u/11%.
150%9/6249.,
1100751 .9
00507317,
0515%/56.5
1500/20.0

5Ta. NOD.
04040 0600
43.1 43.1
265, 2ht,
124 . 121.
TO.6 65.9
5645 56.5
29,17 32.2
511 43,1
129 LL-Z'
180, 174,
1724 118.
HT .k 83,9
794 70.6
69.49 69,9
4T oty 474
al.4 4T7.4
GTat 51.9
5. 519
339 38.9
32.2 32.2
43.1 4T7.4
5le9 51.7%
LTS 51.9
32.2 322
315.0 35.0
19R. 177
114, 115.
699 61.2
P 20 | 29.7
ld.6 56.5
29.7 21.6
leas/1T74.
1450711k

L145/1220.

1640/ 106.

33

RIVER GAGE

DATA

BARBARA-AGUASAY ROAD

RI0 CARIS AT THE CROSSING OF THE SANTA
SEPTEMHBER 1969
DISCHARGE IN CFS
0HOO 1000 1200 1400
4744 47.4 51.9 70.6
211. 183, 171 164,
115« 112. 112 109.
65.9 65.9 65.9 65.9
5645 61.2 5645 51.9
323 35.0 38.9 32.2
38.9 35.9 106. 118.
109. 98.7 140, 152.
159. 157. 155, 155.
118. 118, 109. 109.
80,0 AD.O 80.0 75,4
65.9 65.9 £5.9 65.9
65.9 6l.2 6l.2 61.2
47.4 47.4 51.9 51.9
47.4 474 47.4 LT
51.9 51.9 51.9 56.5
51.9 5645 5645 56.5
38,9 43,1 1540 32.2
35.0 35,0 35,0 1849
4Tats 51.9 51.9 51.9
51.9 4Tt 47,6 38.9
47,4 43.1 32.2 29.7
32.2 32.2 32.2 12.2
35.0 35.0 1200. 1060.
159. 157. 153. 147
112. 102. 106+ 95.2
56.5 51.9 51.9 4T .4
2T.4 32.2 29.7 27.4
29.7 25.3 23.4 20.0
1.6 21.6 20.0 18.6
1750/136. 1815/840. 2110/207.
1555/164. 1710/142. 2155/118.
1300/1240.
1750/61.2 1H50/143. 2100/136.

1600 1800
136. 2814
153. 169.
102. 98.7
61.2 56.5
43.1 43.1
32.2 T5.4
6l 146.
455. 343.
150. 145.
106 106.
T0.6 T0.6
B80.0 80.0
51.9 51.9
47.4 47.4
4Tt 47.4
51.9 51.9
51.9 S1.9
29.17 29.7
318.9 38.9
51.9 47.4
35.0 35.0
32.2 2.2
35.0 38.9
701. 4R9,
143. 136.
Il.5 83.9
43.1 38.9
23.4 2l.6
16.0 17.2
38.9 65.9
2215/270.

2000
408.
147,

95.2

5645

35.0

4704
140.
234,
142,
102.

65.9

AD.0

51.9

47.4

47.4

S1.9

51.9

29.7

38.9

47.4

35,0

2.2

38.9
326,
134.

80.0

38.9

20.0

17.2
177.

2200
299.
143,

B3.9

56.5

29.7

38.9
220.
215.
136.

98.7

65.9

754

51.9

47.4

47.4

47.4

51.9

29.7

43.1

4T.4

35.0

32.2

38.9
259.
129.

65.9

35.0

21.6

16.0
136.

2400
187.
138.

5.4

51.9

29.7

43.1
166.
220.
134.

98.7

T5.4

T0.6

51.9

4T 4

4T .4

47.4

474

29.7

43.1

51.9

43.1

32.2

35.0
223,
124.

61.2

35.0

20.0

16.0

6l.2
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RIVER GAGE DATA

STA. ND. 33 RIN CARIS AT THE CRNSSING OF THE SANTA BARBARA-AGUASAY ROAD
MEAN DAILY DISCHARGE IN CFS
1969
DAY APRIL MAY JUNE JULY AUGUST SEPTEMBER
1 40.6 125. 126. 40.8 l46.
2 34.5 95.3 129. 44,5 193.
3 3t. 4 64.5 142. 421. 109.
4 42.9 34.3 151. 300. 64,1
5 45.6 174. 117. 124, 49.1
6 44.5 168, 88.8 99.6 39.1
7 46.7 684. 75.8 Rh.2 99.8
8 63.5 377. 84.3 98 .U 211.
9 3186. l116. 72.3 5649 162.
10 174. 5Te2 102. 315.0 113.
11 131. 34.6 343, 4]1.8 78.2
12 100. 21.8 819. 579. 72.4
13 76.1 14.5 408. 133, 60.3
14 M 5067 10.6 155. 975 4847
15 89.4 38.6 10.9 627. 746.9 47.4
16 90.0 32.8 1241 99.6 434, 50.8
17 72.0 32.7 13.8 126. 158. 52«1
18 65.9 29.6 34.4 216. 154. 35.8
19 64,3 29.4 67.7 153. 24). 36.4
20 1292 43.6 49.3 91.2 198. 48.2
21 65.5 46.3 57.1 32.3 757 43.9
22 573 T6.4 598. 63.5 38.5 39.1
23 5645 47.8 163. 273. 38.8 34.2
24 55.4 49.7 174. 208, M 349.
25 49.9 51.8 E 90.9 45.8 M 168.
26 48.5 42.9 Q4.4 78.1 M 98.8
27 4642 37.5 7643 691. 69.2 50.2
28 44,3 35.3 62.8 189. 194, 26.9
29 42.5 A3 95.0 105. M 23.8
30 42.5 419. 167. 62.6 M 53.4

31 165. 32.4 M



RIVER GAGE DATA

NAME: Sta. No. 34  Rfio Tonoro at the Crossing of the Santa Bdrbara-
Aguasay Road.

LOCATION:  Longitude 63° 39.2' W, latitude 09° 30.1' N. Approximately
13.6 km SW of Santa Bdrbara, 11.2 km NE of Aguasay.

DRAINAGE AREA: 409 sq mi (from topographic map).

GAGE: Stevens Type A35 water level recorder attached to left down-
stream side of bridge.

RECORDS AVAILABLE: April 18, 1969 through September 30, 1969.

REMARKS:  Record is good. Shifting control method was applied from
June 8 through September 30.

CODING: M signifies missing data; E signifies estimated data.

Aendal view of the Rec Tonoro at the cressing of the Santa Barbana-
Aguasay road. The A35 reconder {8 attached to the downstream [right
hand side of photograph) side of the bridge. Note the braided
appearance of the river at Low flow.

I1-105



SUMMARY OF DISCHARSE MEASUREMENTS
FOR

STA. NO. 34 RIO TONORO AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD
Num-
ber
Mean Inside Per- Meas. Gage

Meas. Velo-  Gage Dis- Shift cent Sec- Height Water
No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.

ft sq ft  fps ft cfs ft ft hr  OF
1 May 6 Rodriguez 126. 3%k.1 1.39 0.27 50.1 0 -4.6 |MWading 27 0 0.7 88
2 June 19 Romero 138. 90.0 1.94 0.60 175. +.10 -2.8 |Wading 29 0 0.9 -
3 23 Romero 142, 105, 1.83 0.62 192. +.10 +0.5 Wading 26 0 0.8 82
4 24 Canache 145. 86.3 1.74 0.52 150. +.12 -2.0 |\Wading 23 0 0.8 87
5 July 4 Canache 146. 55.5 1.67 0.38 92.6 +.09 +0.1 Mading 33 0 0.7 &84
6 11  Duke 182. 236. 2.88 1.28 680. 0 -0.7 - 26 Var. B<d -
7 15 Romero 267.  368. 5.54 1.36 2040. +.65 +0.5 Bridge 37 -.27 2.1 84
8 17 Santos 129. 127. 2.95 0.66 375. +.33 +0.8 \Wading 24 -.07 0.8 90
9 19 Tirado 80.0 106. 2.46 0.54 261. +.33 -7.0 |MWading 22 +.05 0.8 91
10 23 Romero 97.0 80.4 1.85 0.52 149. +.10 +3.5 MWading 27 -.03 1.1 8
11 24 Santaella 129. 101. 1.85 0.66 187. +.05 +0.8 |MWading 23 -.05 0.5 86
12 27 Santos 529. 1630. 8.53 4,44 13900. 0 -2.4 Bridge 4 -1.10 1.8 80
13 27 Santos 495, 1090. 6.92 3.07 7540. +.61 -2.1 Bridge 44 -.85 1.8 80
14 28 Santos 140.  159. 3.52 0.50 560. +.68 -0.5 Wading 23 -.05 1.0 89
15 30 Romero 80.0 83.8 2.05 0.15 172. +.53 +0.6 MWading 22 0 0.7 -
16 Aug. 3 Romero 101. 101, 2.02 0.28 204. +.,45 +3.8 \Mading 23 -.01 0.8 -
17 5 Santaella 69.0 103. 2.66 0.06 274, +.80 0.0 Wading 20 -.03 0.5 77
18 7 Romero 122. 99.4 2.14 0.22 213. +.55 -2.5 Wading 27 -.09 1.2 8
19 12 Romero 512. 1070. 6.54 3.06 7000. +.50 -1.1 Bridge 35 -.37 3.1 80
20 12 Romero 512.  809. 5.86 2.35 4740, +.59 -0.1 Bridge 37 -.50 1.5 77
21 20 Romero 96.0 109. 1.86 0.38 203. +.36 +0.5 - 26 -.05 1.0 89
22 27 Santaella 181. 118. 1.57 0.80 185. -.09 -0.3 |Wading 24 0 0.7 83
23 29 Romero 280.  301. 4.75 1.12 1430. +.62 -0.7 Bridge 33 -.04 1.6 -

Wading

24 31 Tirado 86.0 102. 2.05 0.54 209. +.22 -1.9 |Wading 23 +.01 0.8 89
25 Sept. 4 \Velasquez 60.5 75.7 1.94 0.55 147. +.10 -6.7 MWading 22 0 0.5 89
26 5 Santaella 62.0 69.0 2.17 0.48 150. +.13  +7.5 Wading 23 0 0.4 80
27 7 Santaella 69.0 66.0 1.89 0.52 125. +.05 +0.4 |Wading 25 +.01 0.5 81
28 12 Tirado 107. 95.7 2.60 0.76 249. +.06 +0.4 Wading 24 0 0.7 -
29 14 Tirado 107. 79.4 1.54 0.56 122. 0 +0.8 |Mading 26 0 0.8 -
30 16 Santaella 68.0 56.3 2.10 0.55 118. 0 +0.4 |Wading 25 0 0.5 88
3 20 Santaella 85.0 54.9 1.68 0.50 92.0 0 -8.0 Wading 22 -.01 0.5 8
32 24 Tirado 515. 1120. 6.62 3.68 7410. 0 -3.8 Bridge 31 41.35 1.8 -
33 24 Tirado 520. 1510. 7.42 4.07 11200. 0 +4.4 Bridge 30 -.45 1.5 -

I1-106



RATING TABLE
FOR
STA. NO. 34 RIO TONORO AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD

Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height <charge Height charge Height charge Height charge
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs
0.00 1.00 380. 2.00 2005. 3.00 4950. 4.00 10060. 5.00 19810.

.10 10.0 .10 475. .10 2250. .10 5300. .10 11010. .10

.20 35.0 .20 585. .20 2510. .20 5660. .20 11960. .20

.30 60.0 .30 710. .30 2780. .30 6030. .30 12910. .30

.40 75.0 .40 850. .40 3060. .40 6410. .40 13860. .40

.50 100. .50 1005. .50 3350. .50 6810 .50 14810. .50

.60 135, .60 1175. .60 3650. .60 7260. .60 15810. .60

.70 180. .70 1360. .70 3960. .70 7810. .70 16810. .70

.80 235, .80 1560. .80 4280, .80 8460. .80 17810. .80

.90 300. .90 1775. .90 4610. .90 9210. .90 18810. .90

I1-107
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DA
Ld
19
20
21
22
23
24
25
24
27
24
29
30

Y 02006

4Y9ab
4h .6
44,1
L2 |
bh.6
496 &
Sdal |
4.l k
Edal:
buat T
Gh.8
4.3

#SPECIAL POINTS
RNt

D400
"

45.56
456
adal
Lh.b
49.0
434
hdal

G4Hal

5Jet
500
496
4340

5TA.

MM min

NO.

06092

4546
4d.l
HGR. 1
43.6
4345
43.6
48.1
4f.1
50.6
50.56
4546
43.0

14

mmmTmEAm

0AD0
-

45.6
4841
48.1
4546
45,6
4546
4B .1
Gdal
50.6
50.6
45,6
43,0

mmmmmm

1000
M
43.6
48.1
50.6
45.6
45,5
45.6
48.1
48.1
50.6
50.6
45.6
45.6

RIVER GAGF DATA
RID I0NORO AT THE CROSSING OF THE SANTA BARBARA AGUASAY RNDAD

APRIL

DISCHARGE IN CFS

mTmTmmm

1200
4841
4546
506
50.6
45.56
45,6
45.6
481
48.1
50.6
5C.6
43.0
48.1

1969

MmMmMmm

1400
4B.1
45.6
50.6
50.6
45.6
45.6
45.6
48.1
48.1
50.6
50.6
43.0
45.6

mmmmm

1600
45.6
45.6
48.1
50.6
45.6
45,6
45.6
48.1
4H,. 1
50.6
4H.1
43,0
43,0

mmmmm

1800
45.6
45.6
45.6
4d.1
45.6
45.6
45.6
48.1
4841
50.6
“8.1
40.3
40.3

mmmMmmm

2000
45.6
45.6
4546
48a1
45.6
45.6
45.6
48.1
48.1
50.6
45.6
37.7
40.3

mmTmm

2200
45.6
45.6
4R.1
48.1
45.6
45.6
45.6
48.1
48.1
50.6
45.6
37.7
40,3

mmmmm

2400
45.6
45.6
48.1
4841
45.6
45.6
4546
48.1
48.1
50.6
45.6
403
40.3

mmmimm
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RIVER GAGE DATA
STA. ND. 34 RID TONORDO AT THE CROSSING OF THE SANTA BARBARA AGUASAY ROAD
MAY 1969
DISCHARGE IN CFS

DAY 020 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
1 4U.3 4043 43.0 45.6 45.6 45.6 G946 43,0 40.3 40.3 40.3 40.3
4 40 .3 3.0 40.3 40.13 40.13 43.0 40.3 4043 40.1% 0.3 40.3 40.3
3 4043 40.13 43.0 45.6 48.1 48,1 48.1 4R.1 48.1 48.1 4.1 48.1
& 4.l 48,1 48.1 50.6 53.1 53,1 53.1 50.6 50.6 50.6 50.6 50.6
5 SU.h 23.1 53.1 53.1 55.5 55.5 55.5 53.1 53.1 53.1 53.1 53.1
6 53.1 S53.1 53.1 53.1 53.1 53.1 53,1 50.6 50.6 50.6 8.1 48.1
(4 SUab 506 S5U.6 53.1 55.5 55.5 555 5549 53a1 531 53.1 53.1
ge 53.1 53.1 53a1 53.1 55.5 5545 55.5 53%.1 531.1 71.8 106. 86.2
] 75.0 T0.4 6T7.5 bbbl b4 a6 63.2 b5l.6 63.2 6T.5 6B.9 75.0 9l.4

Lo#* 9T 0 94,2 Ra.B 96.2 79.2 TTe0 75.0 TlaH T0.4 6B.9 6T7.5 64,6

1L bh.b hi,2 6£3.2 63.2 63.2 63.2 b5l.6 60.0 60.0 57.8 57.8 5T7.8

12 57.8 578 57.8 60.0 60.0 60.0 57.8 57.8 55.5 5545 55.5 55.5

13 55 .9 55.5 57.8 57.8 5T.A 57.8 55.5 5545 53.1 53.1 53.1 53.1

14 53.1 53.1 55.5 578 57.8 57.8 57.8 5T.8 57.8 57.8 57.8 57.8

15 5.8 57.8 57.8 60.0 60.0 60.0 A0.0 60.0 60.0 60.0 60.0 60.0

L& 60.0 60«0 60.0 60,0 60.0 60.0 60.0 60,0 57.8 555 55.5 55.5

17 5545 5545 55,5 55.5 5545 555 45.6 43.0 M M M M

18 ] M M M M M L] ™ M ™ M M

19 i M M M M M 4 M b M L M

20 v " M .v. ] 50.6 48.1 53.1 53.1 5046 48.1 45.6

21 G310 403 43.0 45.6 45.6 53.1 53.1 4B.1 50.6 50.06 53.1 53.1

22 S5h9.49 55.5 57.8 60.0 b6h4 .6 64,6 64.6 bleb 57.8 55.5 55.5 55.5

23 5h.5 55.5 55.5 55.5 55.5 595 5545 55.5 53.1 53.1 53.1 53.1

24 e T | 53.1 55.5 5545 55.5 55.5 50.6 50.6 50.6 50.6 50.6 50.6

29 G3.1 53.1 55.5 57.8 57.8 57.8 57.8 5T7.8 57.8 60.0 60.0 0.0

2t hiat) 60.0 60,0 60.0 60.0 60.0 60.0 &0.0 60.0 57.8 57.8 57.8

21 59.5 5%.5 55.5 5545 55.5 55.5 53.1 50.6 50.6 4f.1 48.1 48.1

2u 4t l 48.1 4B.1 48,1 48.1 4841 4R.1 45,6 45.6 45.6 45,6 45.6

24% 45 ofs 4546 45.6 45.6 45.6 48.1 53.1 53.1 T3.4 83.8 6Te5 66.1

30 buael 171.0 86.2 97 .0 143. 116. 106. 100. 100. 91.4 B6.2 79.2

31 17.0 75.0 T3.4 Ti.46 73.4 Tl.R T4 T0.4 T0.4 70.4 T0.4 T0.4

ESPECIAL POIINTS
b 17307%3%.1
10 DOaSL T

24 16607649 1300/ 100.
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RIVER GAGE DATA
STA. NI. 34 RID TOMORD AT THE CROSSING OF THE SANTA DARBARA AGUASAY ROAD
JUNE 1969
DISCHARGE I[N CFS

Day 0204 0400 0600 0ROO 1000 1200 1400 1600 1R00 2000 2200 2400
1 L1 6T.5 57.5 6T.5 L1 66.1 Gh.6 66a1 bha.b bl.6 6l.6 bleb
2 6l bHla0 bl.6 6l.6 6l.6 Elabo 60.0 57.8 55.5 53.1 53.1 55.5
3 59.05 55.5 55.5 55.5 57.8 6C.0 60.0 60.0 60.0 60.0 6l.6 63.2
4 .2 bhubd 675 67.5 67.5 67.5 6T.5 6T.5 67.5 6745 67.5 67.5
5% 6Ll bbbl b6.l 66a.1 b6.1 b4.6 bbb 75.0 68.9 66.1 b4.6 63.2
6 blab 50.0 60.0 60.0 60.0 60.0 6040 b4ty 66.1 67.5 64.6 66.1
7% T3.4 dle® Bl.5 Al.9 79.2 719.2 75.0 79.2 A3.8 81.5 88.8 100.
B¢ 3RU. 3224 165. 1654 201. 272 272. 247, 229. 261l. 223. 206.
9 2064 135 190. 185. 170, 165. 143. 135. 127. 120. 113. 106.

10 106. 1G5« 103. 100. 91.5 9l.5 86.7 33.8 79.2 79.2 77.0 75.0

11 19.1 Tl.8 Ti.8 T0.4 68.% 6T.5 btal 63.2 63.2 6le6 6l.6 60.0

12 Glefs 600 60.0 5T.H 57.8 55.5 55.5 53.1 S0.6 4841 4.1 48.1

13 bl wH.1 4841 50.6 50.6 50.6 4H. 1 48.1 45.6 45.6 45.6 4546

14 by h 45.6 43.0 4043 40.13 37.7 15.0 315.0 35.0 37.7 AT.7 35.0
15 .1 32.3 29.7 29.7 29.7 35.0 32.3 29.7 27.0 27.0 29.7 315.0

16 4u.d 45.6 48.1 4f.1 50.6 4841 LH.l 45.6 45.6 43.0 43.0 43.0

17 il 43.4 43.0 45.6 45.6 48.1 5046 4Rl 45.6 45.6 45.6 45.6

16¢ LY. “hH. 1 53.1 57«8 6l.6 Al.5 113. 103, 94,2 407. 175. 165,

L9% 196 217. 223. 185. 180. 180, 180. 170 161. 165 152. 147.

20 l43. 139. 143. 152. 165. 170, 156. 1359. 131. 123. 116. 113.

21 106, 1064 103, 100. 100. 100. 97.0 37.0 4.2 91.5 91.5 BH.8

22» 1le9 .0 4.2 94.2 94.2 9.5 AR.A BR.8 86.2 B6.2 496. 4l16.

23% 22 L1849 185. 195, 195. 206. 201. 2124 223. 229. 247. 241

24% 19%. 190. 175. 156. 152. 152. 621. 621. 330. 253. 223. 217.

25 2117. 223. 217. 217. 206. 201. 201. 190. 180. 180. L75. 175

26L% 19U, 212. 260. 170. 130. 293. 24l. 212. 195. 175. L1754 241.

21 24l 212. 195. L70. l6l. 152. 135. 120. 113. 113. 109. 1G3.

2 100. 7.0 1.5 915 88.8 BB.8 Bh.2 83.8 B83.8 83.8 83.8 83.8

29 1.2 T7.0 77.0 75.0 75.0 Tl.8 T0.% 68.9 75.0 Bl.5 B6.2 Rl.5

0% 621. 1%4. 26b. 206. 201. 185. 165. 147. 135. 131. 120. 113.

¥SPECIAL PIRNINTS

5 1523/63.2

T 152U/ 75,0 1530/138.8

H Dl149/10U6. 0215/1170. 1315/293.

Ly 1220/H01 .4 L2359/11o. 1310/103%. 1930/475.
149 05007260 .
22 Z2215452R%,
23 2235/25 3.
24 L3320/ 152 1510/778.
26 OTaH/ 1 HY.
2T DLy /254,

30 OLL9/ %02 0210/646.

mmmmmm



LLL-II

=]
-C'I-I?‘u’!l‘u-l\;v—-:

*

-
-
#*

12%
13=
l4=
15%
L6%
17*
ld=
19%
20
21
22
23
24
25
26%
21+
28
29
3u
31

Tlu.
23C0.
633,
20R0.
40T,
1120
261.
585.
3406 .
223.
156«
A
116
189.
Hi, 2

L1900,
2050 .
300.
150.
13,

STA. NO.
n4apn 0600
106 103.
Bl.5 79.2
97.0 88.8
752 79.2
HH.H 1.5
10C. 97.0
673 689
1.} 6641
v M
" M
- M
567 835.
1070, 973,
821, 435,
1690 1400.
5728, 455,
973. 445,
195, 13490,
445, 445,
36 3. 146 .
229, 229.
161, 165.
M M
lle. 116.
190. 175.
Bh,2 B&a.2
1260, 1250,
1500. 1050.
286, 272.
180. 195.
131« 131

#SPECIAL POINTS

11
12
13
14
15
16
17
18
19
23
24
26
2

2030/120.
1425/T710.
Q2aul 174,
002u/322.
023u/94l.
0639/ 1340,
0340/550.
010u/31n.
0430/ 3670,
0l15/607.
230/ 130,
OT2%/116.
16lu/an 1
UG/ H00.

0415/528,
0110/3260.
1720/3900.
0945/3320.
1500/330.
0255/1190.
12457585,
1900/737.

1100/241.
L700/212.
0130/465.

34

RIO TONORD AT THE

0800
100.
T9.2
83.8
43.8
AB.8
1.4
T0.4
67.5

562.
806 .
306,
2170.
455.
T23.
1340.
435,
354.
235.
156.

131.
152.
86.2
435.
B95.
273«
190.
139.

050071020,
0845/1040.
1915/4710.
1100/2330.
1655/426.

1645/1210.
1900/ 380.

LT45/7266.
0320/597.

RIVER GAGE DATA

JuLy 1969
DISCHARGE [N CFS

1000 1200 1400 1600

100. 100. 97.0 V442
77.0 97.0 100. 113.
Bl.5 79.2 T79.2 T3.4
b 48.8 B6.2 B8l.5
Bla.5 19,2 15.0 T3.4
Bb.2 a3.8 79.2 Ti.4
T0.4 TO.4 68.9 67.5
6Ts5 67.5 675 M

M M M M

M M M ]

M M M 506.
465, 371. 445 435,
B2l bhba 621. 597.
684, 573. 506 2330.

2890. 2380. 1770. 1070.

426 416. 363, 389.

1160. bbb, 394, 307.

357. 110. Thb, 389,

416. 153, 286. 241.

363. 380. 300. 266

235. 217. 201. 130.
147. 152. 157. ]

M 152. 135, 131.
241, 235, 190. 175.
139. 135. 116, l03.

B3.A Ag.A It A8, H

338. i63. 18900, 13600,

658. bhba 621. 517«

260. 247, 241, 217.

180. 180. 161. 152.

135. 135, 123. 123.
1445/ 465,

2040/4780.

2100/426.

0430/1480. 1215/354. 2045/3650.

ZROSSING OF THE SANTA BARBARA AGUASAY RODAD

1800 2000
94.2 Ilat
116. 116.
T3.4 TT.0
9.4 113.
75.0 79.2
T0.4 68.9
68,9 70.4
M M
M M
M M
322. 354.
445 . 398.
585. 609.
3470, 4380.
621« 496 «
3I71. 389.
315. 279.
7504 621
550. 646,
260N 260,
190. 175.
[} M
116. 116
293. 338.
94,2 88.8
260. 152.
6610. 3960.
445, 389.
201. 190.
156« 152.
123. 120.
2115/4150.

2200
BB.H
116.
79.2
106.
Bl.5
67.5
68.9
“

346,
354.
573.
3590.
528.
389.
272.
597.
475.
253.
165.

131.
241.
B8.8
175.
3470.
363.
217.
139.
109.

2225/3230.

2400
6.2
123.
Bl.5
100.
9l.4
6T7.5
67.5

mmm

354.

338, E
585.
2380.
380.
322.
253,
465,
445,
223.
156.
M

131.
195«
86.2
416,
3500.
346.
195.
127.
109.

2320/3870.



ZLL-11

STA. N0,

pay 02y 0400 0600
1 104+, 107, 109.
2% 4lb. 506 . 445,
3= 235. lala. 241
&% 2950. 1070, 910.
5% 340. 338. 315a
& 253. 235, 223.
i* 175 212. 354.
B* 185. 206 217.
g 445, 435, 926.
10* 439, 330. 272.
11 B6.2? PR.8 9l.t
12% 1043. 116 9l.4
13% 1230. 357, 737.
14 3R89. IR9. 180.
15 253. 247, 229.
16% 190. 180. 180.
17 420. 445, 407.
16% 217. 201 1H0.
19% 260. 1000 . 517.
20% 286. 2729, 241.
21 646 137« 573.
22% 315. 371 398.
23 T234. 597 . 562
24% 2510. 1230. 1420,
25h% 671. 573. 597.
26% 684, 11904 646
27 227 217. 201.
26% l61. 170, 175
29% 6980. 9920, 2730.
30 T24. hRb, 485,
ER 4206, 114, 300.

&SPLCIAL PAINTS

2z 0IDU/S9G2 .

3 231a/206.

4 0%00/6220.

) 2140363,

T hSH/fa2b. 0730/354,

B Ll4n/2aT. 1350/247 .

9 0500/435. 0620/71000.
10 0150/4959.
12 V3I3N/123. 0925%/7990.
13 0930/710.
16 OH&O3/ 1 36D, 1615/1160.
18 1930/416.
19 0¥us?25%. 0730/363.
2U 1500/ 16, 2100/407.
22 Us00/a6h,
23 233/ 6R0,
24 N2/l 1340, 0150/2590.
25 Uhud/590.
26 Or20/617.
2H 150U/4 35, 14307185,
249 0218/ 1o . 1430/ 1640,

34

0800
109.
247,
229.
821.
307.
2135.
40T.
212«
T23.
272.

Lot

97.0
137.
371.
217.
175.
4nT.
170
506
235.
415,
293.
533.

1110.
697.
633.
190.
185,
2430.
465,
279,

2050/1270.

1845/865.
0900/1020.
2240/2030.

0900/R95.

1945/2200.

RIVER GAGE DATA
R1N TONORD AT THE CROSSING OF THE SANTA BARBARA AGUASAY ROAD

AUGUST
DISCHARGE
1000 1200
109. 113.
229. 235.
223. 201.
778. 658.
307. 293,
229. 201.
300 260.
223. 260.
550. 4T75.
?17. 175.
Bl.5 Bl.5
74104 6260,
880. 573
338. 315.
195. 175
266. 435,
389. 307.
170. 16l.
A2l. 435,
260. 223.
506. 445,
2712 266.
445, 398.
1120. 1000.
609. 539,
455. 416,
LBO. 185.
206. 206.
1870. 1420.
455, 416.
266. 235.
2045/895.
2315/850.

1969
IN CFS

1400

123.
229.
170.
633,
260.
195.
229.
229.
389.
135.

73.4

5990.
354.
322.
175.
436 .
315.
1524
L45,
170.
363.
989.
1464
778.
BH6S.
389.
180.
206.

1540.
426,
206.

2115/1040.

1600

131.
241.
1564
550.
229.
195.
212.
190.
307.
116.

68.9

4980.
485.
445,
161.

1040.
IUT.
143.
i7l.
165.
212.
517
300.
750
621.
354,
170.
229,
957,
455.
217

1800

127.
235.
165.
346.
266.
185.
206.
3l5.
307.
106.

67.5

3500.
562.
485.
170.
957.
272.
170.
389.
539.
272.
307.
279.
686,
52B.
315.
175.
201.
F41.
445.
190.

2000

131.
229.
416
330.
260,
190.
195.
BA0.
272.
100.

6745

2780.
416.
407.
165.

1120.
247.
398.
338.
435,
300.
293.
286.
633.
528.
293.
165.

1910
821.
407.
206.

2200
161.
241
272.
315.
338.
180.
185.
1000.
260.
106.
63.2

2130.
371.
322.
229.
895,
229.
300.
322.
1500.
300.
322.
46,
585.
562.
260.
156.
1110.
737.
380.
212.

2400
190.
2?9‘

3680,
322.
338,
185.
190.
562.
371.
100.

68.9

1730.
380.
279.
212.
517.
223,
286,
272.

1340.
300.
363.

1440.
585.

1270.
241.
152.

1520.
697.
371.
206.



ELL-II

RIVER GAGE DATA
G OF THE SANTA

STA. NO. 34 RIN TONNRO AT THE CZROSSIN
SEPTEMRER 1969
DISCHARGE IN CFS
oAy 0204 0400 0600 0H00 L0000 1200 1400
1* 1941. 201a 201. 195. 201. 190. 201.
2% 1500, 778. 398. 293. 266. 465, 4lba
3 26¢ o 241, 224, 253. 212. 201. 190.
& 156, 169, 170. 170« 161. 152. 161.
5 la7. la7. 139. 139. 139. 139. 135.
& 123. 123. 143, 161 156, L6la 152 .
T 126. 116 113. 120. 120. 147, 26b.
8% 165 161 147. 143, 135. 147, 455 .
9 3225 310. 300 . 279. 260, 247, 23%5.
10 182. 180. 185. 180. 175. 170 152.
L1# 1l6. 120. 123. 123. 120. 123. 127«
12% 6313, 4Th. 517« 496 . 389. 2Rb. 253.
13 152 139. 139. 135. 131. 131. 131.
14 123%- 120 123. 120. 120. 120. 173.
15 106. 106, 106. 106« 103. 106 100.
16 103. 106. 106. 113. 116. 1l6. 113,
L7 l2u. 152 l6l. 152. 143. 139. 139.
18 131, 131, 13ls 135. 139. 143. 143,
19 131l 152. 156. 152« 147. 143. 135,
20U 104, 103, 100. 103. 103. 100. 100,
21 RL. 2 86,2 88.8 .4 9.4 Flats .4
22 Bla5 Al.5 81.5 83.8 83.8 83.8 83.8
23+ B3.8 83.8 83,8 H1.8 86.2 86.2 B6.2
24% TTia 1140. 4450, 2840. 3960. 12200, 11500.
25% 2000, 1540 1540 . 1870. 1730. 1560. 2350.
26 Hb . T3l. 658. 658. 597« 539. 496.
2! 165. 338, 338. 330. 322. 300. 300.
24 261, 260, 253. 260« 260. 253. 247.
29» 2270a 223. 223, 229, 235. 241. 371.
Ine 206, 155. 195, 206. 195. 190. 185,
SSPELIAL PUOINTS
1 1llu/ss/2. 1430/195.
2 OD3%u/sl520. 0110/1140. 0900/315. 1030/260. 1300/496.
H 1L1GS/ 131, 1530/910.
11 2las/aly. 2330/658.
12 Ul0a/RE S,
23 1505/06,2 1545/140.
24 O15u/86.2 022071250, 0320/726. 0530/6140. 0830/2380.
2% L0/ 15%0. NS0/ 1870, 0720/2170. 1315/1360. 1440/3000.
21 [FEE LT B 1420/ 387.
30 lanssend. 152071490,

BARBARA AGUASAY RDAD

L1600 1R00
260. 286.
241, 223.
170. 165.
156 147.
165. 152.
147. l61.
260. 229.
821. 562.
229, 212«
147. 135.
135. 180.
260 241.
127. 131.
120. 120.
100. 100.
116 116.
135. 131.
135. 131.
127. 120.

97.0 9.4

BA.H Bh.2

83.8 83.8
170. 103.

T120. 52620.
2640, 1690.
465, 416.
293. 279.
247, 241.
315. 260.
212« 223,
L740/1R0.

1245/15300.

2000
272.
286.
170.
139.
131.
156.
206.
380.
217
135.
266.
206.
123.
116.
1.5
113.
135.
131.
116.
BR.8
B3.d
Bi.b
l.4
3930.
1280.
389.
2T72.
235.
229.
217.

2200

279.
322,
170.
139.
116.
135.
175.
346.
201.
123,
9264
180.
123.
120.
4.2
116.
131.
131.
109.
RA.A
81.5
83.8
88.8
2380.
1070.
389,
266.
235.
223.
206,

2400
585.
307.
152.
143,
116.
123.
161
322.
190.
120.
737,
156.
123,
116.
97.0
116.
131.
131.
106.
BH.8
81.5
53.8
6.2
2150.
910.
3Tl.
266,
229.
206.
185.



vLL-1I

RIVER GAGE DATA
STA. NO. 34 RID TONCRM AT THE CROSSING NF THE SANTA BARBARA AGUASAY ROAD
MEAN DAILY DISCHARGE IN CFS

1969
DAY APRIL MAY JUNE JULY AUGUST SEPTEMBER
1 42.5 65.7 98.9 123. 240.
2 40.7 59.0 97.0 292. 484 ,
3 45.8 58.3 85.4 287, 209.
4 50.5 6647 89.7 1020. 156.
5 53.4 66.3 84.1 300. 140.
6 5.8 62.5 82.9 215. 145.
7 53.1 80.6 68.9 244, 168.
9 61.0 264, M 347, 316.
9 70.1 159. M 475. 258.
10 79.4 91.2 M 205. 161.
L1 6l.7 675 M 19+1 233.
12 57.7 55.2 510. 2980. 3Tl
13 55.6 48.0 902. Tl6. 134.
14 56.6 39.4 1780. 374. 120.
15 59.4 30.9 1590. 207. 102.
16 58.9 45,2 421. 571 112.
17 M 45.7 567. 359. L38.,
18 M M 119. 911. 213. 134,
19 45.6 M 179. 457. 467. 134,
20 47.6 M 142. 320. 427. 98.1
21 48.9 48.0 99.0 208. 505. 87.7
22 45.9 58.9 140. M 392. 83.1
23 45.6 E 54.8 225. M 488. 93.1
24 45.6 E 52.8 269. 199, 1060. 4940.
25 48.0 E 57.0 201. 136. 642. 1750.
26 48.1 E 59.5 223. 130. 506 577
27 50.5 E 53.0 156. 4320. 188. 311.
28 49.1 47.2 89.6 937. 454, 250.
29 43.0 56.5 16.6 249, 2300. 251.
30 4246 95.2 208. 170. 491. 204,

31 72.9 127. 264,



RIVER GAGE DATA

NAME: Sta. No. 35  Rfo Guanipa at the Crossing of the Maturin-
Temblador Road.

LOCATION:  Longitude 63° 07.4' W, latitude 09° 35.0' N. Approximately
18.8 km SSE of Maturin.

DRAINAGE AREA: 1622 sq mi (from topographic map).

GAGE: Stevens Type A35 metric water level recorder in standard M.0.P.

shelter, on left bank downstream of bridge; installed and
maintained by M.0.P.

RECORDS AVAILABLE: June 5, 1969 through September 30, 1969.
REMARKS:  Record is fair to good.

CODING: M signifies missing data; E signifies estimated data.

Aenial view of the Rio Guanipa at the crossing of the Matwecn-Tembladon
noad. The A35 necornder 48 on the Left bank of the niver downstream of
the bridge and upstream of the elevated pipeline crossing. The direction
of niven glow is from night te Left on the photograph.
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SUMMARY OF DISCHARGE MEASUREMENTS
FOR
STA. NO. 35 RIO GUANIPA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD

Num-
ber
Mean Outside Per- Meas. Gage
Meas. Velo- Gage Dis- Shift cent Sec- Height Water
No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.
ft  sq ft  fps ft cfs ft ft T
1 May 14 Santaella 165. 161. 1.73 4.33 278. 0 +5.3  Wading 29 +.03 0.7 82
2 27 Santos 171.  156. 1.58 4.30 246. 0 -3.6 Wading 28 0 0.7 80
3 June 11 Santaella 174. 249. 1.68 4.92 419, 0 -10.9 MWading 24 0 0.5 84
4 21 Romero 179. 229. 1.78 4.64 407. 0 +11.5 Wading 27 0 0.7 83
5 24 Romero 173. 262. 2.05 5.02 538. 0 +4.9  Wading 26 0 0.7 8]
6 30 Santaella 174. 227. 1.76 4.82 399. 0 -7.4  Wading 27 0 0.7 85
7 July 15 Santaella 172, 708. 3.43 7.58 2430. 0 +0.8 Bridge 27 -.46 1.4 78
8 19 Romero 174,  461. 2.45 6.30 1130. 0 -6.5 Bridge 23 -.03 1.1 83
9 21 Tirado 175.  406. 2.23 6.05 906 . 0 -12.2 Bridge 24 0 1.0 87
10 27 Santaella 172. 404. 2.20 5.84 890. 0 -1.6 Bridge 27 +.03 1.1 78
11 29 Santos 169. 535. 2.47 6.40 1320. 0 +2.5 - 23 -.03 1.4 85
12 31 Santos 169. 451. 2.20 6.04 994, 0 -3.0 Bridge 23 -.03 1.3 84
13  Aug. 6 Romero 168. 454, 2.42 6.04 1100. 0 +7.2 - 22 0 0.7 -
14 13 Santos 178. B23. 3.23 7.94 2660. 0 -0.7 Bridge 25 -.15 1.2 80
15 14 Santos 170. 561. 2.60 6.56 1460. 0 +2.2 Bridge 24 -.03 0.8 80
16 Sept. 12 Tirado 174. 410. 2.27 5.91 930. 0 -1.5 Wading 23 0 1.0
17 16 Romero 182. 341. 1.98 5.41 674. 0 -1.9 Wading 23 0 0.7
RATING TABLE
FOR
STA. NO. 35 RIO GUANIPA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis~
Height charge Height charge Height charge Height <charge Height charge Height Charge
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs
4.00 5.00 504. 6.00 999. 7.00 1874. 8.00 2725. 9.00 347,
.10 .10 547. .10 1064. .10 1979. .10 2799. .10 3541.
.20 .20 591. .20 1134. .20 2079. .20 2875. .20 3610.
.30 255. .30 636. .30 1209. .30 2174. .30 2953, .30 3678.
.40 285. .40 682. .40 1289. .40 2264. .40 3030. .40 3745.
.50 318. .50 729. .50 1374. .50 2349, .50 3106. .50
.60 351. .60 777. .60 1464, .60 2429, .60 3181. .60
.70 387. .70 828. .70 1559. .70 2506. .70 3255, .70
.80 423. .80 882. .80 1659. .80 2580. .80 3328. .80
.90 462. .90 939. .90 1764. .90 2653. .90 3400. .90
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Ay 00U
5 #
b 294d.
7 331.
g 3Tb e
9% 654.
10 414,
1l 569 .
12 434,
13 372.
L4 331,
s I04.
16 291«
L7 285.
18 216,
19 2nl.
20¢ 462 .
2L 3T6.
22 37724
23 4.
Q4% 194,
25% b217.
26 blue
27 604,
24 573
29 5L
0 454,
*SPECLAL POINTS
[ 12457325,
8 1900/465.
9 013u/654.
20 0930/390,
24 Oh&0 /56T,
25 ‘13207600,

STA. ND.
0400 0600
L d M
29d. 305.
125. 318.
3B0. 383.
613, 543,
479, 491.
556. 538B.
421, 419.
3673, 369,
331 & 328.
308. 308.
291. 291.
2H2. 282.
276 27184
285, 285,
442, 416.
2. 376
369. 169.
ET T 344,
504. 543.
62T 62T,
600. 595.
600. 604 .
H56'7. 582.
508, 500.
454, Lth.
13157341,
1130/508.
1900/738.

35

R10) GUANIPA AT THE CROSSING NF THE MATURIN-TEMBLADOR RCOAD

WL LT
"

311.
315.
3a3.
48T,
504.
525.
416.
365.
325.
305.
288,
282.
279.
282,
401.
376.
365,
344,
538.
61“‘
600.
613.
591
495.
442,

1000
M
318.
3ll.
387.
458.
525.
508.
408.
358.
321.
301.
285.
282.
2764
282.
401.
a7z.
365.
346,
517.
613.
604.
627
591.
491.
434,

RIVER GAGE DATA

JUNE
DISCHARGE

1200
M
325.
3ll.
394,
G46.
543,
495
401.
351.
318.
298.
2R5.
279.
279.
2R2.
412.
362.
362.
344,
513.
604,
609,
64l.
587.
483,
434.

1369
IN CFS
1400
M
334,
311.
405.
450.
566,
G4,
394,
348.
315.
29H.
285.
279.
288.
285.
416.
365.
35R.
341,
517+
6£00.
613.
65544
573.
479.
434,

1600

321.
318.
412.
458.
573.
4T0.
394,
344,
ill.
295.
285
276.
285.
285.
“l2.
372.
358.
34l
538.
64l
622.
6544
S564.
4764,
431.

1800
308.
315.
325.
408.
470.
582.
458.
391.
3al.
308.
291.
282.
276.
285.
288.
398.
376.
355.
355.
564.
720.
618.
645.
551.
483.
431.

2000
315.
318,
334,
405.
%83,
582,
454,
383,
338,
308.
291,
2H2.
276.
282.
298.
3a7.
376
351.
355.
591.
738.
613.
627.
543,
474,
431.

2200
315.
334,
355.
427,
4R3.
582.
446,
380.
338.
308.
291.
282.
276.
279.
338.
383.
376,
348.
351.
604,
701.
613.
604.
530.
466
427.

2400
305.
338.
372.
618.
4R3.
57B.
438.
376.
334,
308.
291.
282.
279.
2H2.
419.
383.
376.
348.
351.
618.
654.
609.
587.
521.
462.
423.
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30
31

G2ui
441.
&4,
4] .
“ll.
iat.
i91.
Glo.
393 .
362.
35,
359
S517.
Il
108U,
1050U.
2220
92T
1254,
1730.
110u.
1050,
6 4.
B9,
G4,
B34,
927.
871.
3620,
1630,
116u.
ludi.

®SPECIAL #2NINTS

1
| ]
I3
15
148
27
24

073/631.
12207844,
olL2us2ul.
D3a5/71100,
ar25/1330,
231574120,
091 ulnan,

STA. ND.

0400 0600
495, 613.
454, 454,
419. “hlJ.
412, 4l2.
ini, 383.
%4 . 401
4lb. 417,
198 . 391.
167, 362.
167 . 362.
155, 158,
604, H63.
04, 7937.
LUGG. 199 .
1700, 3010.
1953, 1670,
92 7. 933.
1290. 1380.
11200 1650.
1070. 1060,
lu2t. 1010.
45 1. 957
a9 5. 893,
122« 104.
333, 333.
U4, 499,
8T ks RT6.
13300, 3050.
1510, 1450.
11604 1160«
1060. 1060.

1925/71500.

0630/3080.
1700/1020.

1100/2890.

35 RIO GUANIPA AT THE CROSSING NF THE MATURIN-TEMBLADCR RNAD
JULY 1969
DISCHARGE 1IN CFS
0800 1000 1200 1400 1600 1800
631. 600. 573. 547, 538. 530.
hbb . G4t 44 2. 438, 434, 4346,
4lba 412. 408. 408. 405. 408.
412 412. 408. 408. 405. 398.
383. 183. 383. 380. ITh. 376.
408. 408. 408. 412. 408. 405.
“73. 434, 431. 434, 431. 419.
387. 383. 372. 372, 369. 369.
362. 362. M i62. 362. 358.
362. 362. i62. 3158. 355. 355.
3165. 3T2. 380. 380. 391 . 405.
HAT - Ta3, 839, 645, 715. 622.
T720. 654, 627, 6£22. B07. 1450.
951. 910. H93, 393. 888. B71.
3200. 2590« 2130. 13930. 1770. 1660.
1750. 1310. 1200, 1150« 1120. 1080.
9139, 9345, EEL 939. 345, 945,
1370, 1290. 1160. 1080. 1030. 1130,
1700. 1680. 1500, 1340. 1220 1180.
1040 1040. 1040. 1030. 1060. 1150.
1010. 1020. 1020. 1020« 10104 999.
357 957. 951 . 945. 939, 939.
893, 888. B876. 876 871. BB2.
876. B76. BS55. R55. B49. B49.
B39, R44. A49, BT6. 2913, 304.
888. B88. 888« BEB. a88. BB2.
BT6. 893, 933, 981. 981. 968 .
2900. 2R60. 2810. 2660. 2460, 2320.
1400. 1370. 1310. 1270. 1220. 1190.
1160. 1160. 1160. L160. 1140. 1130.
1040. 1040. lol0. 993, 968. 45,

1930/1620.

RIVER GAGE DATA

2325/2330.

2000

517.
H4bae
416.
3964,
376.
408.
4lb.
365.
315A.
355
387.
573.
1480,
Ba4b.
16504
1040,
375.
1980.
1150.
1180,
981.
933.
939.
Ba44.
322.
BEB.
14590,
2080.
1160.
1110.
922.

2200

504.
458.
419.
391.
383.
412,
412.
365.
358.
355.
3T2.
68T
1350.
B33,
2160.
987.
1150.
2160.
1130.
1160.
963.
922.
981l.
833.
939.
B876.
3520.
1930.
1160.
1090.
922.

2400
487.
450.
416
391.
387.
416
408.
365.
358.
355.
394.
957.

11590.
933,
2320.
904.
1270.
2100,
1110.
1110.
951.
916.
981.
833,
939.
B76.
3700.
1750.
1140,
1090.
910.
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Day

10%
L
12%
13
14
15
1o
15
[ R:]
L9#*
20
2%
22
23
24
25
2bL%
217
28¢
29%
30%
31

¢5PL

9
10
12
19
21
26
28
ra
£ 19]

0200
BT6H.
687,
7162
Téab.

L1340,
b .
1040 .
1090.
1070.
1290 .
1010.
d6i.
3410,
1730
1250
119D
Ll4b.
1220.
1220.
1830.
L 710u.
231U,
241U
2390.
2100.
laty. ¥
1794,
1230,
109U.
2221iia
1260 .

ClaL PoLwrs

063071150,
a73u/910.

1625/1610.
0415/1370,.
130U/ bn .

110U/ 16130,
1500/ 2540,
170041650,
130U/ 1140,
o3/ 3200,
153071610,

5TA. NO.
0400 n&00
847, Rl2.
865, 1140,
865. 904.
753. 758.
1260. 1210.
968. 981.
1060, 1080.
1090, 1100.
1090. 1110.
1360 1340.
1020. 1910«
855. A49.
2980. 2B50.
1680, 1550.
12504 1260.
1160. 1160«
1130, 1130.
1230, 1230.
1270 1350,
1930. 1970.
1720, 1720.
2330. ?2370.
2430 2440,
2390, 2350.
2180. 2210,
1870. 1470.
1680. 1610,
1220. 1210.
1080, 1070.
2100. 1970.
1260. 1240.
2300/3630.

2215/1930.

1113/3170.

3s

mm

0800

B0?.
1090.

904.

758,
1190.

999,
1080.
1140,
1110.
1250«

993,

Bab,
2680.
1440,
12604
1160.
L140.
1230,
1490,
1930,
17504
2380,
2500.
2290.
2360.
1860.
1520.
1210.
1060,
1850.
1240,

mm

1245/3260.

1000
TBT.
975,
888.
T62.
1160.
1030.
1090.
L160.
1110.
1190.

J68.

839,
7490,
1400.
1260.
1160.
1360.
1230.
1620.
1860.
1400.
2390.
2510.
22604
2390.
1820.
1480.
1200.
1750.
1720.
1260.

RIVER GAGE DATA

AUGUST
DISCHARGE

mm

1200
782.
855.
B49.
T4RB.
1130.
1030«
1090.
1150.
1110.
1160.

963.

539.
2350.
1390.
1290.
1160.
1680.
123C.
1610.
1790.
2020.
2400.
2460,
2190.
2410.
1790.
1430.
1190.
3240,
1650.
1250.

1969
IN CFS

mm

1400
162
777
823.
1950.
1080,
1030.
1080.
1110.
1310.
1100.

G945,

Béb,
2190.
1340.
1340,
1160.
1750.
1220.
1530.
L760.
2490,
2430,
2410,
20204
2350.
1730.
1380.
1190.
3150.
1560.
1240.

1600
T43.
705.
T92.
2310.
1040,
1020.
1110.
1100.
1600
1060.

927.

Bag4,
2050.
1320.
1360.
1160.
1680,
1220.
1470.
1740.
2530.
2410.
2330.
1720,
2260.
1650.
1370.
1190.
2830,
1650.
1230.

mm

1800
T15.
668.
777.
2160.
1010.
1010.
1090.
1100.
1570
1050.

916.

B47.
1900.
1290.
1350.
1160.
1530.
1210.
1450.
17T10.
2460.
2390.
2260.
1670.
2190.
1660.
1360.
1140.
2540.
1490.
1230.

RI0 GUANIPA AT THE CRDSSING OF THE MATURIN-TEMBLADOR ROAD

mTmm

2000
705.
6504
7584

1930.
987.
999.

1060.

1090.

1410.

1020.
B99.

2940.

1720.

1250.

1310.

1160.

1430.

1190.

1490.

1700.

2380.

2380.

2260.

1750.

2000.

1760.

1330.

1120.

2360.

1390,

1220.

2200
691.
6b41.
753.

1670.
981.
999 .
1060.
1080.
1290.
1010.
B88.
3610.
1670.
1240.
1260.
1160.
1320.
1190.
1550.
1710.
2320.
2400.
2310.
1870.
1930.
1930.
1290.
1110.
2330.
1340.
1210.

m

2400
687.
673.
T48.
1480.

981.
1020.
1090.
1060.
1220.

999.

BTl
3620.
1720.
1230.
1220.
1160.
1250.
1190.
1690.
1700.
2300.
2400.
2360.
2000.
1900.
1920.
1260.
1100.
2210,
1290.
1210.

mmrm
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[P VaN ]
1226
1230.
1550,
L2110
11lu.
5.
899,
1044,
1296 .
1160,
1069,
9949 .
116U,
9ld.
TGl
691.

ToY.
734.

750,
T34
640,
529,
511%.
b6/,
16720 .
136U,
Y.
bHAT.
242,
Y34

0400
1250.
1260.
1450,
12604
1110,

963,
1.
1020.
1300.
1180,
1060,
993,
1120,
904
75 3.
637,
T10.
134 .
759
T34,
600,
525.
513.
W62,
3250.
1310
904,
682
582.
534,

SSPFCLAL POINTS

3

9
12
21
23
24
20

D620/ 1400,
71571230,
2100/ 14 30.
C3I4as/bal.
043u/5%13.
17307054,
G00/12 1.

STA. NO.

0600
1260.
1260.
1400.
1250.
1100,

951.
922
1020.
1290.
1160.
1060.
987 .
1090.
388.
T48.
68T,
T15.
736,
758.
124.
595.
521.
474,
462,
2910.
1310.
3913,
673,
573.
534,

0920/1600.

39

R10 GUANTPA AT THE CRISSING NF THE MATURIN-TEMBLADOR ROAD

0R00

1260
1240.
1440,
1250.
Lo9N.
939.
945,
1010.
1340,
1160.
LG60.
981.
1040.
B65.
748,
687.
120.
73R,
753.
710,
571
517.
470.
458
2700.
1540,
871.
663,
569
534,

1000
1230.
1230.
l470.
1240.
1080.

939,
63,
1010.
1560.
1130.
1040.
968,
1070.
949.
Ta3.
691«
124.
Tau,
753.
705.
587.
517.
470.
45§ &
2490.
1590.
A49.
659.
569.
525.

RIVER GAGE DaTR

SEPTIMBER
DISCHARGE

1200
1230.
1230.
1500.
1230,
1060,

933.
9H1.
1010.
1660,
L130.
1060.
963,
1040,
H&9.
738.
671.
729.
7513,
759.
T01.
582.
513.
4T70.
458,
2320.
1450.
CEED
641,
560.
525

1969
IN CFS

1400
1210.
1230.
1450.
1220.
1060.

927.
981.
1050.
1550
1110.
1060.
975,
1020.
A39.
T34,
691.
T34,
758,
758,
701.
56C.
513.
46b6.
458.
2170.
1290.
Bl2.
631,
556
517.

1600
1220.
12604
1370.
1220.
1030.

927.
87
1110.
1420
1090.
1060,
957.
9393,
828.
120.
701.
T34,
167.
758,
6AT.
556.
51%.
466,
45H,.
2030.
1160,
7187.
627«
551.
525.

1800
1210.
1750,
1350.
1210.
1010.

922.
999 .
1160.
1310.
108n.
1040.
1150.
I81.
Bl2.
720.
T705.
729.
767.
758.
677.
551.
513.
466 .
1520.
1850.
1040,
T62.
618.
547.
543.

2000
1190.
2000.
1310.
1190,

999,
322.
1010.
1190.
1230.
L090.
1020.
1390.
963,
797.
T10.
705.
729.
T67.
753,
663,
543,
513.
466,
3600.
1630,
993,
T48.
613,
551.
564,

2200
1190.
1900.
1310.
1160.

987.
916.
1030.
1190.
1170.
1080.
1020.
1370
957.
782.
705.
701
734.
762.
T4B.
659.
53R .
513.
466,
3680.
1500.
963.
T29.
604 .
551
569.

2400
12104
1700.
1290.
1130.

9Ala.
904.
1040.
1250.
1150,
1070.
1010,
1260.
939.
T72.
705.
701.
T34,
T62.
T34.
650.
530.
513.
462.
3790.
1410.
939.
710.
595.
547.
556.
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RIVER GAGE DATA

STA. NO. 135 RIND GUANIPA AT THE CRNSSING OF THE MATURIN-TEMBLADOR ROAD
MEAN DAILY DISCHARGE IN CFS
1969
DAY JUNE JULY AUGUST SEPTEMBER
1 537. 777. 1220.
2 451. 812. 1420.
3 417. Sl4. 1430,
4 406. 1310. 1230.
5 M 382. 1140. 1060.
6 Al7. 405. 1000. 937.
7 326. 422. 1070. 967.
8 404. 380. 1110. 1080.
9 502. M 1240. 1360.
10 536. 359. 1170. 1120.
11 500. 375. 957. 1050.
12 405. 665, 1330. 1070.
13 354. 950. 2410, 1050.
14 319. 945, 1420. 849.
15 299. 2020. 1290. 736.
16 286. 1420, 1170. 695.
17 280. 974, 1370. 123
19 280. 1390. 1220. 751.
19 295. 1490. 1460. 755.
20 407. 1090. 1800. 700.
21 373. 1010. 2080. 580.
22 361. 946. 2380. 517.
23 347. 904. 2390. ¢t 478.
24 526 876. 2090. E 1180.
25 646, 871. 2190. E 2420.
26 613, 894. 1810. 1270.
27 623. 1300. 1490. 829.
28 568. 2730. 1180. 647T.
29 489, 1350. 2060. 564.
30 439. 1140. 1730. 538.

31 1000. 1240.



RIVER GAGE DATA

NAME:  Sta. No. 41 Rio Mapirito at the Crossing of the Maturin-
Temblador Road.

LOCATION:  Longitude 63° 08.2' W, latitude 09° 36.8' N. Approximately
15.3 km SSE of Maturin, at Balneario Mapirito.

DRAINAGE AREA: 193 sq mi (from topographic map).

GAGE: Friez water level recorder attached to left bridge abutment
on downstream side of bridge.

RECORDS AVAILABLE: April 10, 1969 through September 30, 1969.
REMARKS:  Record is fair.
CODING: M signifies missing data; E signifies estimated data.
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View from the bridge Looking at the downstream reach of the Rio Mapirito.
The discharge was gaged in this neach. Note the vegetation in the
channel and on the banks.
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SUMMARY OF DISCHARGE MEASUREMENTS
FOR

STA. NO. 41  RIO MAPIRITO AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
Num~
ber
Mean Outside Per- Meas. Gage
Meas. Velo- Gage Dis- Shift cent Sec- Height Water
No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.
ft  sq ft fps ft cfs ft_ ft hr  OF
1 May 13 Rodriguez 24.0 26.5 0.72 0.60 19.1 0 +9.8 Wading 22 1] 0.4 83
2 26 Santos 21.0 24.2 0.72 0.60 17.3 0 -0.6 Wading 19 0 0.5 84
3 June 10 Santaella 28.0 36.5 0.50 0.66 18.1 0 -8.6 MWading 19 0 0.5 83
4 21 Romero 25.0 49.4 0.51 0.75 25.3 0 +9.3  MWading 21 0 0.9 82
5 24  Romero 25.0° 50.3 0.55 0.80 27.8 0 +11.6 Wading 26 0 0.3 81
6 July 1 Santaella 28.0 41.8 0.61 0.88 25.5 0 -6.6 Wading 29 0 0.7 81
7 9 Santos 32.0 45.6 0.54 0.85 24,7 0 -6.4 Wading 23 0 1.0 80
8 14 Santaella 29.0 44.0 0.60 0.94 26.5 0 -8.3 MWading 24 0 1.3 73
9 20 Romero 25.0 52.2 0.68 0.95 36.0 0 +23.5 MWading 22 0 1.9 81
10 30 Santos 32.0 47.6 0.65 0.98 31.0 0 +3.7 Wading 25 0 0.6 83
11 Aug. 6 Romero 25.0 50.3 0.62 0.95 3.3 0 +7.4 Wading 21 0 %, -
12 8 Santaella 35.0 83.1 0.75 1.64 62.4 0 -3.8 Wading 20 +.01 0.7 717
13 13 Santos 33.0 64.5 0.76 1.38 49.3 0 +4.4 Wading 26 +.01 1.0 83
14 18 Tirado 3.0 67.2 0.63 1.25 42.2 0 +5.8 Wading 26 0 1.6 83
15 26 Santaella 36.0 70.0 0.56 1.30 39.3 0 -7.3 Wading 21 0 0.7 77
16 Sept. 2 Romero 30.0 69.3 0.72 1.42 50.2 0 +1.0 Wading 26 -0 1.1 84
17 10 Contreras 32.0 63.0 0.61 1.21 38.3 0 +1.0 Wading 23 0 0.8 -
18 16 Romero 33.0 65.0 0.58 1.20 37.6 0 +0.5 Wading 28 0 1.1 -
19 26 Tirado 32.0 46.6 0.60 0.98 27.7 0 -7.4 Wading 26 -.01 0.7 -
RATING TABLE
FOR
STA. ND. 41 RIO MAPIRITO AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
Gage Dis- Gage Dis-
Height charge Height charge
feet cfs feet cfs
0.00 1.00 30.4
.10 .10 33.4
.20 .20 37.4
.30 .30 42.4
.40 .40 48.4
.50 13.4 .50 54.9
.60 17.4 .60 61.9
.70 21.4 .70 69.4
.80 24.9 .80
.90 27.9 .90

I1-124
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oA

10U
L1
12
13
14
1
It
L7
l1é
1%
20U
21
27

24
F)
26
F
2k
29
0

Y 0200

L
13.5
13.8
l4.2
15.4
15.8
15.4
15.4
16.2
17.0
17.4
17.4
17.4
17.4
17.4
Ll.4
L1.4
17.4
17.0
l6.6
16.2

¢SPECIAL PRINTS

NONE

0400

13.8
13.¢8
l4.2
15.4
15.8
15.4
15.8
16.2
17.0
17.4
17.4
L7.4
17.4
17.4
17.4
17.4
17.4
17.0
16.6
l6.6

STA.

NO .

0600

13.8
14.2
laal
1544
15.8
15.4
1642
16.6
17.4
17.4
17.4
17.8
17.8
17.8
17.4
17.4
17.4
17.0
16.6
6.6

41

RIN MAPIRITN AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD

0800

13.8
l4.2
l4.6
15.4
15.8
15.%
16.2
lbebs
1744
17.4
17.8
17.8
18,2
18.2
17.4
17.4
17.4
17.0
l6.6
6.6

1000

M

14.2
14.2
l4.6
15.4
15.8
15.8
16.2
l6.6
17.4
17.4
17.8
17.8
18.2
18.2
17.8
17.4
17.4
1T.4
17.0
17.0

RIVER GAGE DATA

APRIL
DISCHARGE

1200

[
l4.2
l4.2
15.0
15.4
15.8
15.A
16.2
17.0
17.4
17.4
17.4
1T.%
17.8
18.2
17.8
17.4
17.4
17.4
17.0
17.0

1969
IN CFS

1400

13.4
14.2
14.2
15.4
15.4
15.8
15.8
16.2
l6.6
17.%
17.4
17.4
1744
17.8
18.2
17.8
17.4
17.8
17.0
17.0
16.6

1600

13.8
l4.2
l4.2
15.4
15.8
1.8
15.4
16.2
l6.6
17.4
17.4
17.4
17.4
17.8
18.2
17.4
17.4
17.4
17.0
17.0
l6.6

1800

13.8
14.2
14.2
15.4
15.8
15.8
15.8
16.2
16.6
17.4
17.4
17.4
17.4
17.8
17.8
17.4
17.4
17.4
16.6
16.6
16.2

2000

13.4
13.8
l4.2
15.4
15.5
15.4
15.8
16.2
16.6
17.4
17.4
17.4
17.4
174
17.4
17.4
17.4
17.0
16.6
6.2
16.2

2200

13.8
13.8
l4.2
15.4
15.8
15.4
15.8
16.2
16.6
17.4
17.4
1T.4
17.4
17.4
17.4
L7.4
LT.4
17.0
lb.t
16.2
16.2

2400

13.8
13.8
14.2
15.4
15.8
LS54
|-
162
16.6
1 7.4
17.4
L7.6
1T.4

-
-~

.o
E 2l S Sl

17.0
16.6
16.2
l6.2



9eL-11

DAY

T e —
W TR D WA O 0 =N D WA e

20
21
22
23
24
2%
26
24
ra i
23
iu
31

«SPeCIAL POINTS

0800

6.6
16.2
l6a b6
lh.6
16.2
16.2
l6.6
1ba2
16.6
l6.6
17.0
lh.b
17.4
17.4
17.4
l16.6
16.6
16.2
16.2
16.2
16.2
17.0
l6.6
17.4
17.4
17.4
17.8
17.4
17.4
17.4
17.0

1000

l6.6
1.6
l6.6
16.6
16.2
16.6
l6.6
l6.2

17.0
16.6
17.4
lb.6

174

17.4

17.4
lb.A
16.6
16.2
1642
16.2
l6.6

17.0

16.6
17.4
17.8
17.4
17.8
174
17.4
17.4
17.0

RIVER GAGE
RIN MAPIRITD AT THE CROSSING UF THE “ATURIN-TEMBLADDR RUAD

LISCHARGE

1200

166
l6.6
16.6
16.6
16.7
l6.6
6.6
16.2
17.0
17.0
17.4
16.6
17.4
17.4
174
16.6
l6.6
16.2
16.2
16.2
1646
17.0
16.6
17.4
17.8
17.4
17.8
17.4
17.4
17.4
17.0

1400

17.0
16,2
loe2
l6.2
15.8
16.6
16.6
1642
17.0
17.0
17.4
l6.6
17.0
17.4
17.0
16.6
16.6
16.2
16.2
16.2
l16.6
17.0
l6.6
17.4
17.8
17.4
17.R
174
17.4
17.4
17.0

1600

16.2
15.8
16.2
1642
15.8
16.2
16.2
162
l6.6
170
1T.0
l6.6
l6.6
L7.4
17.0
l6.6
l&.2
16,2
16.2
l6e2
17.0
16.6
16.6
17.4
17.8
17.4
17.4
174
17.4
17.0
17.0

1200

l6.2
15.H
15.8
1%.8
15.8
16.2
16.2
6.2
16.6
16.6
16.6
16.6
16.6
17.0
l6.6
16.6
16.2
16.2
16.2
16.2
17.0
16.6
16.6
17.4
17.8
17.4
17.4
17.4
17.4
17.0
17.0

2000

16.2
15.38
15.8
15.8
l5.8
16.2
lba2
16.2
léats
l6.6
l6.b
lba.to
léats
17.0
l6.0
16.¢
16.2
l6.2
6.2
16.2
17.0
l6.6
6.0
17.4
L7.4
17.4
17.0
17.4
174
17.0
17.0

2200

16.2
15.8
15.8
15.8
15.8
16.2
16.2
16.2
léeb
16.6
l6.6
leat
l6.6
17.0
l6.0
l6.2
16.2
16.2
16.2
16,2
17.0

< 16.6

16.6
1T.4
17.4
17.4
17.0
17T.4
17.4
17.0
17.0
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RIVER GAGE DATA

STA. NOD. 41 RIN MAPIRITI) AT THE CROSSING OF THE MATURIN-TEMBLADDR ROAD
JUNE 1969
DISCHARGE IN CFS5
ray 0200 0400 0600 0800 1000 1200 1400 1600 1400 2000 2200 2400
1 17.0 17.0 17.0 17.0 17.4 17.4 17.4 17.4 17.0 17.C 17.0 17.0
é 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0
3 17.4 17.4 17.4 17.8 18.2 18.2 18.2 18.2 18.2 18.2 18.2 1.2
4 16.2 18.2 18.2 l4a2 18.7 18.2 l8.2 18.2 18.2 18.2 18.2 18.7
2 ld.2 18.2 13.2 18.2 18.2 18,2 18.2 18.6 15.6 18406 18.6 1d.6
] 1.6 18.6 8.6 18.6 19.0 19.0 19.0 19.4 19.4 19.4 19.8 19.3
7 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8
g 14.8 19.8 14.8 19.8 19.8 19.8 19.8 19.8 19.8 19.4 19.8 19.4
9 l9.H4 19.4 19.8 19.4 19.8 19.8 19.8 19.8 19.4 19.40 19.8 19.4
1C 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.4 19.8 19.4 19.8 19.1
11 l9.8 19.8 20.2 20.2 20.6 20,2 20.2 20.2 19.8 19.4 13.8 fUa2
1z 0.2 20.2 2042 20.2 20.6 2046 20.6 2046 20.6 2040 20.6 20406
13 21.0 21.0 21.0 2le4 21l.4 2let 2l.4 214 21.0 2leU 21.0 21.0
L4 21.0 21.4 2la4 21.4 214 21.4 21.4 2l.b 21.4 214 2144 Plets
14 21.4 2l.4 21.8 21.H 21.A 21.8 21.8 2lan 2led 21led 21.8 2let
16 2l.8 21.8 2241 22.1 22.5 2245 22.1 22.1 21.8 2l.t 21.8 2180
17 21.8 22.1 22.1 22.9 22.5 2245 22.5 2245 2245 22.% 22.5 A
le 224 22.5 2245 22.9 22.9 22.9 22.9 2249 22.5 22.5 22.9 27249
19 22.9 22.49 2249 23.2 23.7 23.27 23.2 23.2 73.2 23.2 23.7 23.2
20 23.2 21.2 23.2 23.2 23.27 23.2 23.2 23.2 23.2 22.9 22.9 229
21 2249 22.9 23.2 23.2 23.2 23.2 23.2 23.2 23.6 23.6 23.6 23.6
27 23.6 23.6 23.6 231.6 23.9 23.9 24.2 23.9 23.3 23.49 23.9 231
24 2%.49 23.9 23.9 24,2 24,2 2442 24.2 2442 2446 2446 2446 24.6
24 24.6 24.6 24.9 24.9 24.9 24.9 25.5 24.9 24.9 24 .6 2440 2hab
25 24.6 ?h.6 24.9 24.9 24.9 24.9 2449 24.9 25.9 26.2 26.9 76eY
2t 2645 26.5 26.9 2645 26.5 265 26.5 26.5 26.5 26.5 26.5 265
21 26.5 26.5 26.5 26.5 26.5 26.5 26.5 2649 26.2 762 ?6.2 Phed
2 6.2 26.2 6.2 2642 26.2 2642 2642 26.2 26.2 25.49 29 .49 29
24 299 25.9 2be2 2642 26.2 2642 2642 2642 26.2 2645 26.5 2645
v 2645 26.5 26.5 2648 26.8 26.8 27.1 27.1 27.1 26.8 26.8 2h.H

=SPECIAL POINTS

NCNE
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uay 0200
1 26.8
2 26.8
3 21.3
4 26.8
2 26.5
[+ 26.5
1 27.1
-] 25.9
el 29.5

10 26.2

11 26,2

12 27.3

13 27.1

14 27.1

15 28.7

16 29.9

17 29.4

lo 28.9

19 28.9

20 28.9

21 29.1

22 29.1

23 30.7

24 30.9

25 30.9

26 31.2

27 30.7

24 30.4

29 29.9

3u 30.1

31 29.4

#SPECIAL POUINTS

NONE

0400

271
26.8
27.3
26.8
26.5
26.5
27.1
25.9
255
26.2
26.2
273
27s1
27.1
284
29.06
29.1
28.9
28.9
28.5
29.1
29.1
30.7
30.9
3l.2
30.9
30.7
30.4
29.9
30.1
29.4

5Ta.

N

0600

27.1
26.8
2T.1
26.8
2645
2645
27.1
2549
25.5
26.2
26.2
27.1
27.1
2648
28.4
29.4
27.1
28.9
28.9
28.9
29.1
29.1
30.7
30.9
3.5
30.9
30.7
30.4
29.9
29.9
29.4

41

RID MAPIKITO AT THE CROSSING OF THE MATURIN-TEMRLADDR RUAD

0800

27.1
26.8
27.3
26. 8
26.5
26.5
26.8
25.9
25.5
2642
26.2
27.1
27.1
26.8
28.2
29.1
29.1
28.9
28.9
29.1
29.1
?29.6
30.7
30.9
3l1.8
30.9
30.7
30.4
29.6
29.9
29.1

1000

2743
27.1
27.3
26.R
26.5
26.5
26.8
25.9
25.9
26.2
26.2
27.9
27.1
26.8
28.2
29.1
249.1
28.9
28.9
29.1
29.1
29.6
30.9
31.2
31.R
£ ) 1P
30.7
30.4
29.6
29.9
29.1

RIVER GAGE DATA

JuLy 1969
DISCHARGE IN CFS

1200

27.3
271
27.3
26.8
2645
2645
26.5
25.9
?6.2
26e2
26.2
?7.9
27«1
27.3
28.2
28.9
29.1
2849
28.9
29.1
29.1
29.6
30.9
3l.2
31.8
31.2
30.4
30.4
29.6
29.6
29.1

1400

27.3
27.3
27.3
26.8
2645
26.8
26.8
25.9
2642
26.2
2642
27.9
26.8
28.7
28.2
29.6
29.1
28.9
28.9
29.1
29.1
30.7
30.9
31.2
31.8
31.2
30.7
30.4
29.6
29.6
29.1

1600

27.1
2146
27a1
26.8
26.5
27.3
26.5
25.9
2645
2642
27.3
21.6
27.1
28.7
30.4
29.6
28.9
28.9
28.9
29.1
29.1
30.17
30.9
31.2
3l.8
31.2
30.7
30.1
30.1
29.6
29.1

1800

2T.1
276
26.8
26.5
2645
27.3
25.9
25.49
265
2642
27.6
27.3
27.1
28.7
30.7
29.6
28.9
28.9
28.9
29.1
29.1
30.7
30.9
30.9
3l.8
30.9
30.4
30.1
30.1
29.4
29.1

2000

26.8
27.3
26.8
265
2645
27.3
25.49
29.5
2b.2
262
27.6
273
2Ta1
28.49
30.4
29.4
28.9
28.49
28.49
28.9
29.1
30.7
30.49
30.9
31.5
30.9
30.1
30.1
30.1
29.4
28.9

2200

26.8
27.3
26.8
26.5
2645
27.1
25.9
295
2642
26.2
2T.6
27.1
27.1
28.7
30.1
29.4
28.7
28.9
28.9
28.9
29.1
30.7
30.9
30.9
31.5
30.9
30.1
29.9
30.1
279.4
28.9

2400

26.H
27.3
26.8
26.5
?6.5
27.1
25%.9
755
26.2
26.2
21.3
7.1
2141
28.7
29.49
29.4
ZB.7
28.9
28.49
28.9
29.1
0.7
30.9
30.9
3.5

J0.9
10.1
29.8
0.1
2Y9.4
8.9
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RIVER GAGE DATA

STA. NO. 41 HI10 MAPIRITO AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
AUGUST 1969
DISCHARGE IN CFS
DAy 0200 0400 0600 oaoo0 1000 1200 1400 1600 1800 2000 2200 2400
1 28.9 28.9 28.9 28.9 28.9 28.9 28.9 2H.9 28.9 28.9 28.9 28.9
2 28.9 28.9 28.9 28.9 28.9 28.9 28.9 28.9 28.7 28.7 28.7 28.7
3 28.7 28.7 28.7 28.7 28.7 28.7 28.7 2B.T 28.7 2847 28.7 28.7
& 28.7 28417 28.9 28.9 29.1 29.1 29.1 29.1 28.9 28.9 28.9 28.9
5 2E.9 28.9 29.1 29.1 29.1 29.1 29.1 2941 29.1 29.1 249.1 28.9
] 28.9 28.9 28.9 28.9 29.1 29.1 29.1 79.1 29.1 28.9 28.9 28.9
7 28.9 28.49 28.9 29.1 29.1 29.1 29.4 38.13 39.3 40.8 41.3 4l.3
8 4244 45.3 47.8 50.9 54.2 5H.3 61.9 b4al 64.8 65.6 64.8 G4.l
G 63.4 6l.9 60.5 58.3 56.9 55.6 54.2 52.9 51.6 50.3 49.0 48.4
10 47.1 46.5 45.9 45.3 b4, 1 43.5 43.0 4244 41.3 40.8 40.3 39.4
11 39.4 39.3 39.3 39,3 39.3 39.3 38.8 39.8 39.8 39.8 39.8 39.8
12 39.8 39.8 403 4043 40.8 41.3 41.3 41.3 41.3 4l.9 4l.9 41.9
13 43.0 43.0 43.5 4441 44,7 45.3 47.1 47.8 47.8 47.8 47.8 4T.8
L4 47.8 47.8 48.4 49.0 49.7 49,7 49.7 49.7 49.0 48.4 4B .4 LE, G
15 47.8 471 47.1 47.1 47.1 4645 46.5 45.9 45.3 45.3 44 .7 44,7
l& 4447 4441 44,1 43.5 46,1 44,1 43.5 43.5 43.0 2.4 42.4 4244
17 42.4 41.9 41.3 41.3 41.3 41.9 41.9 40.8 40,8 403 40,3 4043
18 4G.3 39.8 39.8 39.8 39.8 39.8 39.8 39.8 39.3 39.3 38.8 319.3
19 36.8 3g. o 3d.8 1R.3 38.8 38.8 38.8 18.8 38.3 38.3 37.9 37.9
20 39 37.9 37.9 37.9 37.9 37.9 37.4 37.4 37.4 3T.4 37.0 3T7.0
21 37.0 37.0 37.0 37.0 37.0 37.0 36.5 36.5 36.5 36.1 36.1 15.7
27 35.7 15.7 35.3 315.3 35.7 35.3 35.7 36.1 35.7 15.7 35.3 35.1%
23 35.3 35.3 35.3 35.3 35.3 15.3 35.3 35.3 35.3 34.49 34.9 34.9
24 34.5 34.5 34.5 34.5 34.9 14.5 35.3 35.7 35.3 35.3 35.3 15.3
25% 3%.13 3449 34.9 34.9 34.9 34.9 34.9 40.8 42.4 41.9 40.8 4013
26 40.3 39.8 39.8 40.3 41.3 41.9 43.0 Gh.1 45.3 4141 48.4 49.0
217 50.9 5l.6 52.9 53.6 54.2 54,2 54.2 54.2 53.6 52.9 52.2 5l.6
2H 50.9 50.3 49.7 49.7 49,0 48.4 48.4 49.0 48,4 47.8 47.1 4beh
29 45.9 45.3 45.3 45.3 45.3 44,7 44,7 4o, 1 43.5 43.5 43.0 43.0
30 43.0 43.0 43.0 43,0 43.5 43.5 43.5 i, ] La.7 G4al 44,1 ha,]
31 44,1 G4. bb4o 7 45.3 45.9 46.5 4645 4Ta.1 47.1 4T7.1 4T.1 47.1

sSPLCIAL POINTS

25 15307 34.9 1630/43.5
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RIVER GAGE DATA

5TA. NO. &l RIQ MAPIRITO AT THE CROSSING OF THE MATURIN-TEMBLADOR RUAD
SEPTEMBER 1969
DISCHARGE IN CFS
Lay 0200 u40cC 0600 0ROO 1000 1200 1400 1600 1800 200u 2200 2400
1 47.1 47.1 47.1 4T7.1 47.1 47.R8 49.0 49.7 49.7 497 4947 63.7
é 49,1 49.17 49.7 50.3 50.3 49.7 49.0 48.4 4H .4 47.48 471 4Tal
3 4.1 4645 4649 46.5 46.5 465 45.9 45.3 G447 44,7 44 o7 4a.1
4 b4.1 4441 43.5 43.9 43.5 43.0 42.4 42.4 4244 42.4 42.4 4l.9
] 41.49 41.3 41.3 4143 41.3 41.3 41.3 40,8 40.8 40.3 39.8 39.8
] 39.48 33.8 39.8 39.48 39.4 19.3 39.3 39.48 39.3 38.4 38.8 et
T 3.8 38.8 18.3 38.13 38.3 18.8 IA.A 38.8 I8.3 18.13 37.9 7.9
<] 37.9 37.9 17.9 37.9 37.9 39.3 39.3 39.3 39.3 39.3 38.8 jg.A
9 3d.8 38.48 18.13 38.8 38.A 38.13 38.3 3a.3 38.4 1T7.9 37.9 31.9
10 37.49 37.9 37.9 37.9 3T.4 37.4 37.4 AT.4 T4 3T7.4 3.4 37.4
1Li# 37.4 3T7.4 37.4 37.4 37.4 AT.4 43.0 4543 h4.1 b4, 43.5 43.0
12 42.4 4149 41.3 4143 41.3 40.8 40.8 4048 4043 40.3 4043 39.48
13 39.8 39.8 39.8 33.8 39.8 39.8 39.8 39.3 36.8 38.3 3.3 38.13
14 38.3 38.3 38.3 38.3 37.9 37.9 37.9 38.3 3T.4 3Te% 37.4 37.4
15 37.4 3IT.4 37.4 37.4 37.4 17.4 37.4 37.0 37.0 37.0 37.0 37.0
16 37.4 37.4 37.4 37.4 IT.4 37.4 37.4 37.4 37.4 37.0 37.0 7.0
LT 36.5 3645 36.5 316.5 36.5 36.5 36.5 36.5 316.5 36.45 36.1 R |
18 35.7 35.17 35.7 5.7 35.7 35.3 35.3 35.3 35.3 34,9 34.49 34,9
15 34.9 34,9 34.9 34.9 34.5 34.5 34.5 34.5 34.1 34.1 33.4d 33.8
2GC 33.8 33.8 33.8 33.4 33.4 33.4 33.4 33.4 33.4 33.4 33.1 33.1
21 33.1 33.1 33.1 32.7 32.7 32.7 32.7 32.7 32.4 32.4 32al 32.1
22 32.1 32.1 32.1 32.1 3l.8 31.8 31.8 3l.8 31.8 31.8 3l.5 ¥ b
23 1.5 31.5 31.5 31.5 31.5 31.5 31.5 3l1.2 31.2 30.9 30.9 30.9
24 3.2 31.2 31.2 3l1.2 3l.2 3l.2 30.9 30.7 30.7 30.4 30.4 0.4
25 30.4 0.4 0.4 30.4 30.4 30.4 30.4 30.1 30.1 29.9 29.9 e P
26 29.9 29.9 29.9 29.9 29.9 29.9 29.6 29.6 29.6 29.6 ?27.6 29.6
21 249.4 2.4 2%.4 29.4 2.4 29.4 29.4 29,1 29.1 79.1 29.1 3.1
28 29.1 29.1 29.1 ?R.9 28.9 28.9 28.9 28.9 287 2847 24.7 2Hal
24 28.7 28.7 28.4 28.4 28.4 8.4 28.4 2844 28.2 28.2 28.2 ’Ta9
30 27.7 27.9 27.9 27.9 27.9 28.2 28.2 27.9 27.9 2T.6 2T.6 2T.6

#SPECIAL POINTS

11 1335/37.4 1500/45.3
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RIVER GAGE DATA

STA. NO. 4l RIND MAPIRITN AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
MEAN DAILY DISCHARGE IN CFS
1969
DAY APRIL MAY JUNE JULY AUGUST SEPTEMBER
1 l6.4 17.1 2T7.0 28.9 48.3
2 16.1 17.0 27.1 28.8 49.0
3 16.1 17.9 2T.1 28.7 45.9
- 16.1 18.2 26.7 28.9 43.1
5 15.9 18.3 26.5 29.0 41.0
6 16.2 19.0 26.8 29.0 39.5
T 164 19.8 26.6 33.2 38.5
8 16.2 19.8 25.8 56.1 38.6
9 167 19.8 26.0 55.9 38.4
10 M 16.7 19.8 26.2 3.7 37.6
11 14.0 16.9 20.0 2647 39.5 40.2
12 l4.1 l16.6 20.4 2T .4 40.9 4l1.1
13 14.9 16.9 21.1 27.1 45,6 39.4
14 15.5 17.2 21.3 27.8 48.8 37.9
15 15.7 17.0 21al 29.1 46.4 37.2
16 15.7 16.5 22.0 29.4 43.6 37.3
17 16.1 16.3 22.3 29.0 413 36.5
18 165 16.2 22.7 28.9 39.7 35.4
19 17.3 16.2 23.1 28.9 38.6 34.5
20 17.4 16.2 23.1 29.0 37.6 33.5
21 17.5 l6.6 23.3 29.1 36.7 32.7
22 17.5 16.8 23.8 30.0 35.6 31.9
23 17.7 l6.6 24.2 30.8 35.2 31.3
24 17.8 17.3 24.8 31.0 34.9 30.9
25 17.5 L7.6 25.2 31.5 37.3 30.2
26 17.4 17.4 26.5 31.0 43.0 29.8
27 17.3 17.4 26.4 30.5 52.9 29.3
28 16.9 17.3 26.1 30.2 49.0 28.9
29 6.6 17.4 26.7 29.9 44 .6 28.4
30 6.5 17.2 26.8 29.7 43.6 27.9

31 17.0 29.1 45.9



RIVER GAGE DATA

NAME: Sta. No. 51 Rfo Amana near E1 Tejero.

LOCATION: Longitude 63° 38.5' W, Tatitude 09° 39.3' N. Approximately
6.3 km NW of Santa Barbara, 3.1 km ENE of E1 Tejero.

DRAINAGE AREA: 738 sq mi (from topographic map).

GAGE: Stevens Type A35 water level recorder attached to left down-
stream side of bridge.

RECORDS AVAILABLE: April 18, 1969 through September 30, 1969.

REMARKS:  Record is fair to good. Shifting control method was applied
from April 18 through September 30.

CODING: M signifies missing data; E signifies estimated data.

Aendal view of the Ric Amana nean EL Tejero. The A35 reconder s at the
bridge (center of phetograph). Only reach of river visible in the
photograph 48 that neach downstream of the bridge. To the Left of the
bridge, an oxbow Lake 45 visible.

I1-133



SUMMARY OF DISCHARGE MEASUREMENTS
FOR
STA. NO. 51  RIO AMANA NEAR EL TEJERO

Num-
ber
Mean Inside Per- Meas. Gage
Meas. Velo- Gage Dis- Shift cent Sec- Height Water
No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.
ft sq ft fps ft cfs ft ft hr °F
1 May 6 Santaella 45.0 48.2 1.58 0.59 76.3 +.05 +9.0 Wading 24 0 0.7 80
2 17 Santos 47.0 47.9 1.24 0.53 59.2 +.06 -8.9 Wading 23 0 0.7 86
3 28 Santaella 46.0 65.3 1.55  0.97 101 0 -1.6 Wading 23 0 0.6 83
4 June 10 Santaella 47.0 78.5 155 1.12 122. 0 +2.8 MWading 24 0 0.7 8l
5 15 Santos 46.0 67.4 1.09 0.78 73.3 -.21 +16.3 MWading 23 =.01 0.8 84
6 17 Santos 48.0 79.8 1.10 1.03 87.6 -.12 -9.7 MWading 23 -.03 0.7 84
7 19 Romero 52.0 110. 1.50 1.61 165. -.056 -2.6 MWading 27 0 1.1 .80
8 20 Romero 59.0 135. 1.84 2.23 248, -.06 -0.5 Wading 28 0 1.3 83
9 24 Tirado 52.0 118. 1,55 A.72 183. -.05 +0.4 Wading 26 -.01 1.0 8
10 29 Santos 51.0 99.3 1.44 1.38 143. -.07 +2.1 MWading 26 -.01 0.7 &
11 July 15 Romero 63.0 143. 1.82 2.37 260. -.07 -3.1 Wading 29 -.02 0.9 80
12 17 Santos 170.  369. 1.24  3.40 457. -.11 +3.6 Bridge 36 -.04 1.0 77
13 19 Tirado 202.  541. 1.35  4.46 732. -.05 +6.0 Bridge 32 +.01 1.5 83
14 28 Santaella 194. 549, 1.19 4.42 654, -.06 -3.5 Bridge 32 +.02 1.1 8l
15 28 Santaella 204. 641. 1.16  4.67 741. 0 -3.2 Bridge 32 +.02 {5 L
16 30 Romero 131, 252. 1.58 2.94 397 +.20 -3.5 Bridge 23 -.03 0.8 80
17 Aug. 3 Romero 180.  396. 1.31  3.44 520. +.18 +2.3 - 36 -.03 1.0 -
18 5 Santaella 124. 241. 1.56 2.72 375. +.19 +41.8 Bridge 24 -.01 0.7 78
19 20 Romero 167.  423. 1.41  4.06 597. +.09 -4.4 - 31 +.05 1.2 82
20 31 Tirado 204. 699. 1.43 5.18 1000. 0 +4.2 Bridge 31 +.03 1.8 80
21 Sept. 1 Romero 179. 432. 1.29 4.16 558. +.04 -12.3 Bridge 32 -.05 0.9 85
22 4 Velasquez 107. 225. 1.65 2.65 371. +.18 +4.6 Bridge 26 -.02 1.0 83
23 14 Tirado 119.  180. 1.39 2.18 250. +.10 -5.5 Bridge 27 -.01 1.0 -
24 20 Santaella 105. 132. 1.58 1.88 209. +.03 -1.8 |Wading 23 0 0.5 85
RATING TABLE
FOR
STA. NO. 51  RIO AMANA AT EL TEJERO
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge Height charge
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs
0.00 1.00 106. 2.00 225. 3.00 385. 4.00 590. 5.00 882.
.10 .10 117. .10 239, .10 404, s e, 613. .10 925.
.20 .20 128. .20 253, .20 423. .20 637. .20 g972.
.30 .30 139. .30 268. .30 443, .30 662. .30 1023.
.40 .40 150. .40 283. .40 463. .40 688. .40 1078.
.50 56.0 .50 162. .50 299. .50 483. .50 715. .50 1137.
.60 66.0 .60 174. .60 315. .60 504. .60 744, .60
.70 76.0 .70 186. .70 332, .70 525. .70 175 .70
.80 86.0 .80 199, .80 349, .80 546. .80 808. .80
.90 96.0 .90 212. .90 367. .90 568. .90 843. .90

11-134



GEL-11

DA
18
19
20
21
22
23
24
25
26
27
28
29
30

Y 0z2c0
M
2.0
7.0
930
85.0
B3.0
Tdal
T4.0
TL.0
£9.0
B3.0
17.0
73.0

*SPECIAL POINTS
NONE

0400

82.0
96.0
0.0
H45%.0
83.0
78.0
T4, 0
T1.0
679.0
82.0
77.0
73.0

0600

83.0
95.0
89.0
B4.0
B2.0
78.0
T4.0
T1.0
70.0
82.0
T6.0
73.0

STA.

0800

B4 .0
94.0
B8.0
B84.0
82.0
77.0
73.0
T1.0
T4.0
Bl.0
75.0
73.0

NJ. 51

1000

86.0
94.0
88.0
B84.0
82.0
77.0
73.0
T1.0
77.0
80.0
75.0
72.0

RIVER GAGE DATA
RID AMANA NEAR EL TEJEROD

APRIL
DISCHARGE

1200
R&4.0
B7.0
94.0
88.0
B4.0
81.0
T7.0
73.0
T1.0
81.0
79.0
75.0
72.0

1969
IN CFS

1400
83.0
95.0
94.0
87.0
84.0
80.0
T6.0
T2.0
T1.0
85.0
79.0
75.0
72.0

1600
B3.0
99.0
94.0
B6.0
83.0
79.0
75.0
72.0
70.0
B8.0
78.0
T4.0
72.0

1800
B2.0
99.9
93.0
B6.0
B3.0
79.0
75.0
Tl.0
69.0
B7.0
77.0
73.0
72.0

2000
B2.0
99.9
92.0
B6.0
83.0
79.0
75.0
T1.0
69.0
B6.0
77.0
73.0
71.0

2200
82.0
99.0
91.0
85.0
83.0
79.0
74.0
71.0
69.0
85.0
77.0
73.0
71.0

2400
B2.0
98.0
50.0
B85.0
83.0
78.0
T4.0
71.0
69.0
84.0
77.0
73.0
71.0
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23%
24
25
26
27
28
29
30
31

#SPECIAL POINTS
0240/302.

23

0200
71.0
69.0
67.0
6b.0
65.0
649.0
69.0
69.0
Tu.0
75.0
T4.0
83.0
82.0
T17.0
73.0
69.0
65.0
64.0
6440
64,0
64,0
68.0
301.
154.
120.
l02.
117.
105,
9H.0
94,0
97.0

0400
1.0
69.0
67.0
6740
65.0
70.0
63.0
69.0
T1.0
T4a0
75.0
83.0
81.0
770
73.0
68.0
64,0
64.0
64.0
65.0
64.0
69.0
296.
149,
119.
106.
115.
1054
S9R.0
96 .0
97.0

0600
71.0
69.0
67.0
67.0
66.0
70.0
69.0
63.0
71.0
73.0
75.0
83.0
B81.0
77.0
72.0
67.0
64.0
64,0
54.0
65.0
64.0
71.0
268.
lad,
117.
118.
113.
105.
97.0
99.0
98.0

STA.

0800
Tl.0
69.0
6T.0
670
6T.0
70.0
69.0
69.0
Tl.0
73.0
T6.0
83.0
80.0
76.0
T2.0
67.0
64.0
64,0
63.0
6540
64,0
72.0
268.
1404
115.
125.
110.
105.
97.0
101.
99.0

NO. 51

1000
70.0
69.0
6T7.0
67.0
67.0
70.0
69.0
69.0
T1.0
730
77.0
83.0
80.0
76.0
72.0
67.0
64.0
65.0
63.0
66.0
64.0
T4.0
204.
138.
113.
126
108.
1064.
95.0
102.
99.9

RIVER GAGE DATA
RID AMANA NEAR EL TEJERD

MAY

1969

DISCHARGE IN CFS

1200
70.0
68.0
b6.0
66.0
68.0
70.0
69.0
69.0
71.0
73.0
B80.0
83.0
79.0
75.0
T1.0
66.0
64.0
65.0
63.0
66.0
64.0
75.0
185.
135.
110.
122.
107.
103.
34.0
101.
99.9

1400
69.0
68.0
66.0
66.0
69.0
69.0
69.0
68.0
72.0
73.0
82.0
83.0
79.0
75.0
71.0
66.0
65.0
64.0
63.0
65.0
65.0
77.0

1764

132.

108.

120.

106.

102.
93.0
99.9
99.9

1600
69.0
67.0
66.0
65.0
69.0
69.0
69.0
68.0
72.0
73.0
83.0
82.0
79.0
74.0
71.0
66.0
6440
63.0

63.0 ¢

64.0
67.0
84.0
172.
130.
107.
118.
107.
99.9
92.0
99.0
99.9

1800
69.0
6T.0
66.0
64.0
69.0
69.0
68.0
67.0
72.0
73.0
83.0
B2.0
78.0
73.0
70.0
66.0
64.0
63.0
62.0
64.0
67.0
93.0
168.
127.
105.
118.
107.
99.9
92.0
98.0
99.9

2000
69.0
67.0
66.0
64.0
69.0
69.0
68.0
6T.0
T4.0
73.0
B83.0
82.0
78.0
72.0
69.0
66.0
64.0
63.0
63.0
64,0
67.0
115.
164.
125.
104.
119.
107.
99.0
92.0
97.0
99,9

2200
69.0
67.0
66.0
64.0
69.0
69.0
69.0
68.0
75.0
73.0
83.0
B2.0
78.0
72.0
69.0
65.0
64.0
63.0
64.0
64 .0
67.0
186.

162,

122

103.

119.

107.

99.0
92.0
97.0
99.9

2400
69.0
67.0
66.0
64.0
69.0
69.0
69.0
69.0
75.0
T4,0
A3.0
82.0
77.0
72.0
69.0
65.0
64.0
64.0
64.0
654.0
67.0
268.
158.
121.
103.
118.
106.
99.0
93.0
97.0
99.9



LEL=11

DAY 0200
1 99.9
2 95.0
3 98.0
4 95.0
5 95.0
-] 97.0
T 97.0
-] 97.0
9 109.
10 120.
11 108.
12 94.0 E
13 Bo.0 E
14 T8.0 C
15 66.0 E
16 63.0 E
17 65.0
Lla# 119.
19 l62.
20% 281.
21 242,
22 187.
23# 15d.
24 189.
25% 207.
26 176«
27* l66.
28 158
29 1434
£11] 137.
*SPECIAL POINTS
17 1335/70.0
18 olo0/122.
20 0300/285.
23 0300/154.
25 0245/208.
27 0900/184.,

0400 0600
99.9 99.9
95.0 96.0
97.0 97.0
95.0 94.0
96.0 97.0
96.0 36.0
37.0 97.0
97.0 98.0
114. L18.
120. 120.
108. E 127.
98.0 E 97.0
88.0 E 87.0
78.0 E 76.0
66.0 E 65.0
63.0 E 63.0
65.0 66.0
111. 103.
16H. 169.
281. 269,
236, 232.
185. 180.
163. 178.
187. 187.
205. 199.
176, 174.
170. 1764
158. 158.
142. 140,
136. 133.
1355/ 148.

mmmmmmm

STA.

0800
99.9
97.0
96.0
94.0
97.0
96.0
96.0
99.0
119.
120.
106.
96.0
B6.0
75.0
65,0
63.0
6T.0
98.0
169.
256,
226.
178.
200.
187.
192.
170.
181.
157.
140.
130.

mmmmmmm

ND. 51

1000
99.9
98.0
96.0
94,0
97.0
95.0
96.0
99.9
119.
119.
105.
95.0
B5.0
T4.0
64.0
63.0
69.0
95.0
169.
249.
220.
175.
209.
187.
187.
169.
182.
157.
138.
128.

RIVER GAGE DATA

mmmmmmm

JUNE
DISCHARGE IN CFS

1200
99.9
99.0
95.0
94.0
98.0
95.0
95.0
99.9
l16.
119:
105.
95.0
84.0
73.0
65.0
63.0
70.0
97.0
170.
247,
216.
174.
209.
186.
184,
168.
179.
154.
137.
127.

mmmm

1400
98.0
98.0
95.0
94.0
97.0
98.0
6.0
101.
l16.
117.
103.
93.0
83.0
72.0
63.0
63.0
148.
106.
176.
252.
211.
172.
207.
182.
181,
167.
174.
152.
136.
126.

mmmmm

R10O AMANA NEAR EL TEJERD
1969

1600
97.0
97.0
95.0
94.0
97.0
99.9
95.0
101.
115.
115.
103.
93.0
83.0
71.0
63.0
63.0
97.0
LOB.
182.
254.
205.
168.
206 .
179.
180.
167.
169.
150.
136.
125.

mmmmm

1800
95.0
95.0
95.0
95.0
97.0
99.0
95.0
102.
116.
113.
102.
92.0
8l1.0
67.0
63.0 E
63.0
93.0
105.
182.
253.
202.
166.
203.
176.
181.
166.
1664
149,
138.
125.

mmm

2000
95.0
95.0
95.0
95.0
97.0
99.0
96.0
103.
117.
113.
101.
91.0
8l.0
67.0
63.0
65.0
93.0
108.
199.
253,
199.
163.
199.
179.
181.
162.
163.
148.
137.
125.

mmmmm

2200
95.0
95.0
95.0
94.0
97.0
98.0
97.0
104.
119.
109.
99,9
90.0
80.0
67.0
63.0
65,0
103.
129.
226.
250.
196.
162.
195.
189.
180.
l62.
161.
146,
137.
125.

mmmmm

2400
95.0
97.0
95.0
95.0
97.0
97.0
97.0
106.
120.
109.
99.9
90.0
79.0
66.0
63.0
65,0
118.
148.
262
247.
191.
160.
190.
200.
180.
163.
160,
lab,
137.
127.

mmmmm



geL-11

DAY 0200 0400 0600
1 136. 142. 147.
2 Lad. 169, 149.
3 l46. 144. lé4.
4 137. 137. 137.
5 124. 1244 122.
6 110. 110. 109.
T 99.49 949.9 99.9
B 94.0 94,0 94.0
9 87.0 BH.0 B8.0

10# Hi .0 84.0 B4.0

11 99.0 97.0 37.0
12 102. 103. 104.

13 114. 117. 120.

14 167. 173, 180.

15 239. 2413, 256.

16 412. 43 1. 445,

LT G445, 453, 461 .
l8¢ 369. 36, 158.
19% 551. 595 625.

20 S61. 544, 525.

21 330. 323. 317

22 275, 269. 265.

23 235. 232. 232.

24 235. 229, 224,

25 209, 204. 211«

26 194, 194, 198.

27 18>. 184, 182.

28% 750, 750. T0l.

29 657. 625. 592.

30 491, 4894 £79.

31 354. 353. 351.

*SPECIAL POINTS

[4+] 1315/83.0 1530/7110.

18 11257340, 1430/346,.

19 005u/540. 01057535,

28 0300/ 754,

5TA.

0800
148.
148.
143.
136.
120.
109.

99,0

93.0

88.0

B4.0

5.0
105,
132.
203,
269,
439,
461.
353,
657.
496.
310.
259.
231.
222.
213.
198,
185.
672
553.
4565,
347.

1100/693.

NO. 51

1000
148.
1647,
163,
135.
119.
108.

99.0

93.0

88.0

84.0

95.0
105.
148,
236.
277
419.
b9,
146.
691.
467.
305.
256.
229.
224,
213.
198.
184.
677
514.
467,
340.

RIVER GAGE DATA
RIO AMANA NEAR EL TEJERD

JULY

1969

DISCHARGE IN CFS

1200
148
148.
142.
133.
118.
105.

9R8.0

92.0

87.0

A4.0

95.0
106.
157.
266.
277«
400.
435,
347.
691.
439,
297.
253.
228.
224.
212.
192.
185.
T04.
489,
431.
334,

1400
148.
149.
140.
130.
116.
104.

38.0

90.0

B85.0

98.0

98.0
109.
162.
280.
272.
391.
417.
346.
667.
%10.
293.
252.
224.
224.
211.
192.
190.
Tab.
4T9.
415.
330.

1600
1484
l149.
139.
128.
l1l4.
102.

97.0

90.0

85.0
109.

98.0
111.
162
285.
266.
396.
398.
369.
ba4b,
389.
286.
269,
226.
218.
207.
191.
213.
T69.
46T
398.
320.

1800
l46.
149,
137.
127.
113.
102.

95.0

89.0

85.0
105.

38.0
1l4.
161.
278.
265.
404,
3gl.
ara.
618.
374,
285.
247,
226.
216.
204,
190.
310.
T78.
4T71.
389.
312.

2000
lab,
148.
137.
127.
111.

99.9

97.0

BB8.0

85.0
102.

99.0
Ll6.
158.
269.
291.
417
371.
410.
597.
360.
283,
242,
235,
213.
202.
187.
459,
765.
475.
376
307.

2200
l46.
147.
137.
126.
111.

99.9

97.0

BR.O

85.0
102.

99.0
L16.
158.
259.
329.
427.
369.
467.
586.
349.
281.
240.
240.
211.
200.
186.
572.
732.
479.
367.
301.

2400
la4.
147.
137.
125.
111.

99.9

97.0

B8.0

B4.0
103.

99.9
116.
163.
247
3r2.
435,
37l
517.
575.
340.
277.
238.
238.
209.
198.
186.
672,
691.
485,
362.
296.
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DAY 0200
1 291.
2% 406
3 670,
4 481.
5 393.
] 325.
T 3TB.
B* 360.
9 330.
10%= 467.
11 S46.
12 4] 3.
13 437.
l& 625,
15 443,
16% 344,
17 439,
18 367.
19* 423.
20 586.
21 637.
22 564.
23 479,
24 3R0.
25 367.
26 479,
27 156.
28% T50.
29% T23.
30% B32.
3l 870.
*SPECIAL POINTS
2 004b/417.
B 1265/380.
10 0515/496.
16 1130/347.
19 0300/427.
28 143%/788.
29 14307632,
30 0315/836.

N400 0600
283, 291.
393, 385.
639, 620.
475. 469.
385. 380.
318. 312.
381. 374.
363. 362.
340. 346.
485, 489.
555. 55T,
408. 402.
467 . 463.
620. 618.
43]. 419.
367, 349,
423, 413,
369. ITl.
23 413.
570. 561.
637, 637.
572 583.
463. 449,
378. 376.
191. 410.
525. 583.
756. TaT.
T6Y. 788.
Tl8. 707.
832. B8l8.
BR2. 903.

1445/672.

0700/412.

S5TA.

0800
288.
431.
583.
457.
376.
309.
362.
360.
346.
479.
555.
404,
481.
6l1.
410.
351.
412.
374,
412.
570.
630.
590.
439,
369.
417.
627.
735.
795.
691.
BOl.
925.

NO. 51

1000
285.
498.
546.
449,
3T4.
302.
347.
356
344,
471
S44.
404 .
531.
599.
400.
346.
410.
369.
423.
579.
608.
597.
429,
365.
4l2.
654,
726.
BOl.
670.
785.
953.

RIVER GAGE DATA

1600
307.
637.
496,
429.
362.
291.
325.
362.
323.
479.
481.
385.
625.
56424
371.
635.
383.
347.
540.
622.
548
604,
419.
a51.
387.
723,
707

1000.
637.
778.

RIO AMANA NEAR EL TEJERD
AUGUST 1969
DISCHARGE IN CFS
1200 1400
288. 302.
550. 608.
506. 498,
439, 431.
374. 369.
299. 296.
335. 327.
353. 3T7T1.
340. 334,
461 4654
527. 500.
400. 389.
570. 6506.
586. S64.
389. igl.
353. 662.
402 393.
363. 354.
415, 479.
592. 608.
586. 564,
608. 6508.
421, 415.
362. 354,
400. 389.
688. 7l2.
718. 709.
801« 791.
639. 632.
775. T72.
972. 987.

997.

1800
299.
670.
491.
429.
360.
288.
330.
351.
313.
496.
461.
391.
630.
514.
362.
572.
374.
349.
586.
630.
S44.,
586.
410.
346.
396.
732.
738.
907.
667.
791.
992.

2000
320.
691
48T7.
427,
353,
291.
339.
340.
334,
512.
445,
396,
630.
489.
353.
572.
369.
363.
611,
635,
542.
553,
400.
EL T
410.
T38.
718.
808.
T12.
BO01l.
972.

2200
378.
696.
485.
419.
340.
313.
347.
332.
381.
525.
433,
4l12.
630.
471.
347.
525.
365.
378.
615.
637.
546.
523.
i91.
344,
431.
Tal.
126«
762.
162.
B18.
925.

2400
408.
683,
483.
406.
335.
351.
353,
322.
431.
535.
423.
427.
625.
451.
344.
473,
365.
402.
6U8.
637.
557.
500.
391.
351.
453,
T47.
735.
738.
B0S5.
8319,
B82.
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RIVER GAGE DATA

STA. ND. 51 RID AMANA NEAR EL TEJERD
SEPTEMBER 1969
DISCHARGE IN CFS

Day 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
1 822. 165 5. 6T72. bbb, 632. &18. 604, 590. 581. 570. 559.
2 548. 5404 529, 521. 512« 502. 496, GHT. 483, 477, 469. 463,
3 454, 449, 441, 435, 427. 421. 412. 406. 404. 398. 394, 391.
4 385. 378. 376. 369. 365. 362. 156. 349. 34T, 344, 339. 335.
5 330. 327. 322. 320. 318. 317. 312. 309. 304. 304. 310« 313.
6 31lH. 3T. 310. 307. 304. 307. 310. 323. 353. 387. 402. 400.
; 391. 3T76. 363, 349. 344, 335. 327. 325. 330. 332. 334. 330.
g* 325. 322. 318. 313. 310. 312. 123, 335. 346. 354. 354, 349,
335, 320. 310. 304. 301. 297. 297. 293, 289. 289, 297. 312.
10 327. 33z. 330. 323. 3l8. 322. 3315. 354, 378. 393, 404, 408.
11* 404 . 398. 389. 380. 363. 354, 347, 435. 36T. 347. 339, 335,
12 332. 330. 334. 335. 334, 327. 325. 3720. 317. 317. 313. 312.
L3 310. 309. 309. 309. 307. 302. 299. 296. 289. 285, 281. 280.
14 2Td. 275. 274. 272. 272 268. 266. 262. 259 . 259. 256. 252.
15 250. 250. 246. 245. 243. 243, 240. 238. 235. 232. 232. 231.
16 231. 2294 228. 228. 225. 224. 2264 222. 224. 229. 242, 253.
L7 265, 272 280 301. 334, 354. 369. 376, 378. 38l. 385. 387.
[ 2] 3R3. 378. 374, 365. 349. 334, 318. 304, 291. 283, 278. 2T4.
19 271. 265, 260, 257. 253. 250. 245, 243, 2404 236. 232. 229.
20 225. 224 221. 220. 217. 216. 213. 2l1la 209. 207. 205. 205.
21 207. 202. 200. 199. 199. 196. 195. 192. 191. 190. 189, 187.
22 187. lAT. l86. 185. 184, 184, 182. 181. 180. 180. 180. 180.
23 180. 1R2. 191. 207. 216. 221 224. 231. 235. 236, 235. 229.
24 22%. 228. 232. 246, 262. 283. 317. 346. 3T4. 393. 398. 402.
25 406, 404 . 410« 421 441, 459, 475, 491. 510. 529. S44, 559.
26 572, 586. 595. 597. 586« 555. 512. 467 429, 406. 391. 383.
27 £ 360. 3i51. 340. 332. 320. 313, 307. 301. 296. 289. 283,
28 280, 275. 272- 271. 265. 260. 257. 2524 246, 245. 243, 242,
29 240, 236. 232. 231. 229. 225. 222. 221 220. 217. 216. 217.
30 21 7. 224. 231. 231. 231. 225. 228B. 231 236« 246. 25T7. 266.

*SPECIAL POINTS
8 212071354,
11 135074413,



Ly L-11

Y

APRIL

M
90.6
94,0
87.6
83.8
80.8
7164
72.5
70.3
79.0
19.7
T4.8
12.2

ST&.

MO. 51

MAY
69.9
68.1
66.5
65.7
675
69.4
6R.R
68.4
71.8
T3s4
79.1
82.6
719.5
74,9
T1.1
66.7
64.2
63.8
63.3
64.7
65.2
96.0
211.
136,
111.
117.
110.
102.
4.7
8.2
99.1

RIVER GAGE DATA
RI0O AMANA NEAR EL TEJERD
MEAN DAILY DISCHARGE IN CFS

1969

JUNE
98.1
9643
95.8
94,4
9647
97.2
96.2
100.
116.
117
104.
94 .4
84.2
T12.6
643
63.4
83.2
lOCJI
181,
257.
2175
174.
192.
185.
189.
169.
I 8 S
153.
139.
129.

mmMmmmm

JULY
14".
148.
141.
132.
118.
105.

98.2

9l.5

86.4

92.6

97.6
108.
144,
23N
275.
414,
420.
379.
622,
448,
302.
256.
231.
222.
208.
193.
213.
723.
53".
“31.
332.

AUGUST
307.
543,
551.
446,
370.
307.
349,
355.
343,
483,
50?.
4013,
547.
565,
373
456.
402.
366,
4817,
601
590.
576,
431.
162.
401.
649.
731.
RO6.
695.
800.
936.

SEPTEMBER

663.
507.
423,
361.
317.
333,
348,
330.
305.
347,
378.
326.
299.
26171.
241,
229
334,
332.
250,
216.
196.
183,
214.
30?.
464,
513.
326.
261.
227.
233.



RIVER GAGE DATA

NAME: Sta. No. 52 Rfo Amana at the Crossing of the Maturin-
Temblador Road.

LOCATION:  Longitude 63° 08.2' W, latitude 09° 39.0' N. Approximately
11.5 km SSE of Maturin, at Amana Abajo.

DRAINAGE AREA: 935 sq mi (from topographic map).

GAGE: Stevens Type A35 water level recorder attached to left down-
stream side of bridge.

RECORDS AVAILABLE:  April 23, 1969 through September 30, 1969.
REMARKS:  Record is good.

CODING: M signifies missing data; E signifies estimated data.

Aenial view of the Rio Amana at the cressing of the Matwrin-TembLador
noad. 1In the photoghaph, the bridge 4s nean the Large, high building
which 48 on the Left sdide of the noad extending into the background.
The direction of the niver §Low 48 from Left to night on the photoghaph.

I1-143



R
52  RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD

SUMMARY OF DISCHARGE MEASUREMENTS
FO

STA. NO.
Num-=
ber
Mean Inside Per- Meas. Gage
Meas. Velo- Gage Dis- Shift cent Sec- Height Water
No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp.
ft  sq ft  fps ft cfs ft ft o OF
1 May 13 Santaella 45.0 61.5 1.59 2.85 98. 0 +4.2  Wading 24 0 0.5 85
2 27 Santos 46.0 110. 1.08 3.3 119. 0 -6.3 Wading 22 +.02 1.5 86
3 June 21 Romero 47.5 98.6 1.60 3.64 158. 0 +4.4  Wading 25 +.03 1.0 83
4 24  Romero 51.0 124. 1.68 4.13 208. 0 +2.1  Wading 25 0 1.1 81
5 July 1 Santaella 49.0 109. 1.62 3.94 177. 0 -2.2  Wading 26 0 1.2 82
6 0 Santos 48.0 96.9 1.49 3.48 144. 0 +4.6  Wading 23 0 0.8 8]
7 20 Romero 60.0 213. 1.81 5.38 385. 0 +5.0 MWading 23 0 1.4 82
8 27 Santaella 51.0 148. 1.58 4.40 234, 0 -1.3  Wading 24 0 1.2 79
9 29 Santos 51.0 148. 1.64 4.53 242, 0 -4.7 Wading 25 +.03 1.2 85
10 31 Santos 61.0 228. 1.74 5.68 397. 0 -4,1 Bridge 27 -.03 1.1 83
11 Aug. 6 Romero 63.0 275. 1.95 6.17 535, 0 +4.2 - 26 0 1.0 -
12 9 Santaella 57.0 212. 1.76 5.38 374. 0 +2.2 Bridge 26 +.03 1.2 76
13 13 Santos 57.0 250. 1.76 5.94 439, 0 -5.0 Bridge 27 +.02 1.2 8]
14 Sept. 2 Romero 87.0 360. 1.75 7.22 630. 0 -2.7 Bridge 28 0 0.9 81
RATING TABLE
FOR
STA. NO. 52  RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
Gage Dis- Gage Dis~- Gage Dis~ Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge Height charge
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs
2.00 3.00 103. 4.00 188. 5.00 315. 6.00 474, 7.00 624.
.10 .10 109. .10 200. .10 328. .10 496 .10 634,
.20 .20 116. .20 212. .20 341, .20 520. .20 645.
.30 .30 123. .30 224, .30 355. .30 542, .30 657.
.40 .40 131. .40 237. .40 369, .40 561. .40 670.
.50 .50 139. .50 250. .50 384, .50 577. .50 684.
.60 .60 148. .60 263. .60 400, .60 590. .60 699.
.70 85.0 .70 157, .70 276. .70 417. .70 600. .70 715.
.80 91.0 .80 167. .80 289. .80 435, .80 607. .80
.90 97.0 .90 177. .90 302. .90 454, .90 615. .90

11-144
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DAY 0200
23 M
24 105.
25 104.
26 100.
27 6.4
28 94.0
29 92.2
30 100.

#SPECIAL POINTS

NONE

0400

L
105.
104.
100.

6.4

94.0

92
100.

STA. NO.

0600

105.
104.
100.
6.4
94.0
92.2
100.

52

RID

0800

105.
104.
100.
6.4
4.0
92.8
101.

1000

M
104.
103.
100.
6.4
94.0
93.4
101.

RIVER GAGE DATA
AMANA AT THE CRDSSING NF THE

APRIL

1969

DISCHARGE IN CFS

1200

108.
104.
103.
100.
Fbe b
94.0
93.4
101.

1400

L07.
104.
102.
100.
b4
94.0
94 .0
100.

MATURIN-TEMBLADOR ROAD

1600

107.

104,

102.
99.4
95.8
94.0
4.6
98.2

1800

106.

104.

102.
98.2
95.2
92.8
95.8

2000

106.
104.
101.

98.2
Fh.6
92.8
6.4

2200

106
104.
101.
97.0
94 .0
92.2
7.6

2400

106.

104.

101.
97.0
94.0
92.2
98.18



9vL-11

DAy 0200

1 M

2 M

3 M

4 M

5 M

6 M

7 M

8 M

9 M
10 M
11 M
5 M
13 M
14 M
15 98.2
16 95.2
17 91.6
18 90.4
19 B8.6
20 BB.6
21 BH.6
22 BB.6
23 92.2
24 4.0
25 104.
26 149.
2T 133.
28 123.
29 127.
30 l121.
31 117,

*SPECIAL POINTS

NONE

0400

ETZTTTTZTXTTITITXIXZX

976
95.2
91.6
0.4
BB.6
BB.6
B88.6
B8.6
32.2
4.0
110.
148.
132.
122.
127.
120.
116.

STA. NO.

0600

TLZTTXTTITXTITTXTIXZTZXT

3T.6
4.6
91.6
90.4
BH.6
BB.6
BB.6
BB.6
92.2
94.0
117.
148.
130.
122.
126.
120.
1154

52

RIN AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR RDAD

0800

TTTETEXZTTXTEZTETLETX

e
-1
.

ra

97.6
4.6
91.6
0.4
88.6
88.6
B8.6
B9.2
92.2
4.6
124,
147.
129.
122.
126.
120.
115,

1000

TTXTITTXTTIITXTT

98.2
98.2
94.6
91.6
90.4
BB.6
B8.6
BB.6
89.48
92.2
95.2
131.
146.
129.
122.
126
120.
115.

RIVER GAGE DATA

MAY

1969

DISCHARGE IN CFS

1200

TTETITTITTZTETTXETT

98.2
976
4.6
91.6
90.4
88.6
BB8.6
88.6
B89.8
92.8
95.8
139,
lat.
128.
122.
125.
119.
115.

1400

O
TETITOTETITTITIE

.
F 3

94.0
98.2
7.6
94.0
91.0
89.8
BB.6
88.6
B8.6
89.8
92.2
95.8
144,
143.
129.
125.
124.
119.
115.

1600

TLTXTL—~ITLITTXIX

9B.2
97.0
94,0
91l.6
89.2
B8.6
B8.6
BB.6
0.4
92.8
6.4
148.
141.
128,
125.
123,
119.
112.

1800

TXTTTTETTITTIEZTX

98.2
ELTR
93.4
.6
B9.2
BB.6
88.6
BB.6
90.4
93.4
6.4
150.
138.
127.
126.
122.
119.
112.

2

L£XTITTITTTXTTTT (=]
(=]
o

E 4

98.2
6.4
92.8
91.0
B8.6
BB.6
B88.6
BB.6
0.4
93.4
97.0
150.
137.
125.
126.
122.
117.
112.

2200

TTTTEZTXTXTTTXTXTIZX

98.2
95.8
92.2
90.4
B8.6
B8.6
B8.6
B8.6
90.4
94.0
98.2
150.
135.
125.
1264
122.
117.
111.

2400

TTETXTLITTITIXTEZTXZX

98.2
95.8
92.2
90.4
BB.6
B8.6
88.0
B8.6&
91.6
94.0
101.
149.
134.
123,
127.
122.
117.
110.
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RIVER GAGE DATA
STA. NO. 52 RIN AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
JUNE 1969
DISCHARGE IN CFS

Day D200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
L 110. 110. 110. 110. 110. 112. 112. 112. 112. 112. 113. 113.
2 113. 113. 114. l14. 115. 115. 115. 115. 115. 115. 115. 115.
3 115. 115. 116. 116, 117. 117. 118. 118. 118. 118. 118. 118.
4 117. 117. l16. 115. 115. 115. 115. 115. 115. 115. 115. 115.
2 115. 115. 115. 115. 115. 1154 115. 115, 115. 116. 115. 115.
.3 115. 115. 115. 116. 117. 117. 119. 119. 1224 122. 122. 123,
7 124, 124, 124. 1244 128. 129. 130. 132, 132. 132. 132. 132.
] 132. 132. 132. 132. 132. 132. 132. 132. 131. 131. 132. 133.
9 134. 133, 132. 132. 131. 130. 129. 129, 128. 127. 126. 1264

10 126. 1264 125. 125. 126. 126 125. 125. 125. 125. 125. 125.

11 125. 126. 127. 128. 129. 130. 131. 131. 132. 132. 132. 132.

12 132. 132. 132. 133, 133. 133. 133, 133, 132. 132. 131. 130.

13 130. 1294 129. 129. 129. 128. 128. 127. 127. 126. 125. 125.

14 125. 124. 124. 124. 124, 126, 123. 122. 121. 120. 119. 119.

15 1184 118. 7. 117. 117, (S E-1 115, 115, 114. 113, 113. 112.

16 1124 112. 1l1l. 111. 111 111. 110. 110. 110. 110. 109. 109.

17 108. 108. 108. 108. 108. Lo8. 108. 10B. 108. 108. 108. 108.

18 109. 109. 109. 110. 110. 110. 110. 109. 109. 108, 108. 108.

19 109. 110. 110. 112. 114. 115. 117. 120. 123. 125. 128. 129.

20 129. 130. 131. 133. 134, 136. 136. 136. 136. 136. 137. 137.

21 139. 143. 145, 150. 154, 158. 1624 l64. 167. 171. 173, 177.

22 181. 186. 190. 195. 200. 205. 208. 212. 214, 216. 218. 219.

23 220. 222. 223. 224, 224 2264. 223. 220. 219. 216. 214, 212.

24 210. 207. 205. 204. 201. 200. 198. 195. 194. 193. 192. LA9.

25 188. 188. 188, 188, 188. 190. 194, 198. 2l4. 219. 220. 222,

26% 222. 222. 222. 222. 222. 220. 227. 226, 224, 224, 223, 223.

27 222. 220. 220. 220. 222. 223. 223. 222. 220. 218. 2164 2l4.

28 213. 212. 212. 211, 212. 211. 210. 208. 20T, 205. 20&. 201.

29 200. 200. 200. 200. 201. 204. 204. 204, 205. 204, 2044 201

30 200. 196. 195. 193. 192. 190. 189. 188. L86. 185. 183. 182.

#SPECIAL PODINTS

26 1250/220. 1315/228.
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RIVER GAGE DATA
STA. ND. 52 RI1IO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
JuLy 1969
DISCHARGE IN CFS

DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
1 181. 180. 180. 180. 180. 180. 179. 178. 178. 177. 177. 177.
2 175, 174. 173. 172. 171. 171. 169. 168. l66. 165. 164. l64.
E] 164. 163. lb4. 164, 166. 167. 168. 169. 170. 170. 171. 171.
&4 171. 172. 174, 1764 179. 180. 181. 182, 182. 182. 182. 181,
5 181. 181. 180. 179. 178. 177 175. 174. 172. 171. 170. 169.
6 168. 167 167. l66. 165. 164, 164. 163, 163. 163. 161. 160.
: 158. 158. 156. 156. 155. 154. 154. 153. 152. 152. 151. 149.
8 149. 149, 144, l48. 148. 148, 147. 146, 145. 44, 143. 143.
9 143. 142. 141. 1404 140. 143, 142. lel. 140. 140. l40. 139.

10 139. 138. 137. 137. 137. 137. 137. 137. 137. 136. 134, 134,
11* 134. 134, 133. 133, 133. 134, 137. 140. 140. 139. 137. 137.
12 137. 137. 137. 137. l141. l4l. 143, 145. 147. 149. 152. 152.
13 155. 158. 161. 162, 164. 164, 165. 167. 166. 166. 167. 167.
14 167. 167. 167. 166. 166, 165, 169. 168. 168. 167. 167. 166.
15 l66. 165. lé4. 164, 165. 1674 1684 173, LT4. 177. 179. 181.

16 182. 185. 186. 188. 192. 201. 211. 216. 223, 229. 234, 238.
17 2454 246, 249, 253, 255. 258. 260. 262. 267. 267. 269. 271.
18 275. 279. 282. 288. 293. 299. 307. 308. 3l2. 3l8. 321. 324,
19 327. 329. 33l. 334. 338. 344, I4A. 354. 356. 361. 362. 363,

20 366. 366. 368. 368, 370. 3T0. 369. 369. 366. 366. 363. 362.

21 362. 362. 363. 365. 366. 370. ir2. 376. 3gl. 386. 390. 3192.

22 397. 400. 405. 408. Gléb. 419. 424, 429. 431. 437. 442, 444,

23 448. 450. 454, 456, 456, 454, 448, 439, 424, 40T. 390. 3Té.

24 363. is52. 344, 338. 338. 329. 323. 318. 31l4. 308. 303. 301.

25 297. 295. 292. 289. 284, 281. 277. 275. 272. 269. 268. 267.

26 26T. 267. 266. 263. 262. 260. 258, 254. 253, 251. 249, 246,

27 245. 242 241, 238. 237. 237. 237. 236. 236. 234 233. 232.

248 229. 228. 225. 224, 224, 224, 224, 223. 223. 220. 220. 220.

29 220. 224, 227. 232. 237. 241. 243, 24T, 251. 258. 266, 2713,

30 284, 292. 301. 311. 319. 327. 334, 342, 348. 355. 361. 368.

31 373. iT9. 386. 390. 402. 410. 422. 429. 439. 444, 450. 458.

®*SPECIAL POINTS

11 1430/143.
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DAY

——
-0 0@~V W

——— -
-0

18#»
19
20
21
22
23
24
25%
26
27
28
23
30
3l

*SPECIAL PODINTS

18
25
30

0200

464 .
472
338.
329.
392.
483.
522.
460.
352.
373.
421.
417.
429.
480,
448,
441,
506.
462.
415.
4T2.
456.
489.
5217.
564.
580.
613,
580.
435,
468.
552.
602

1500/452.
1530/395.
1530/589.
1430/590.

STA. NO.
0400 0600
470. 476
462. 448,
334. 331.
334. 340.
400. 405.
489. 496.
513. 506.
b4b. 429.
355. 31564
376. 378.
424, 426.
4lé4. 4l12.
43]1. 4354
483, 483,
442, 437.
bbb, 448,
510. 515.
442, 426,
422. 429.
468. 462.
462, 4664
491. 491.
531. 534,
568. 569.
581. 581.
612. 612.
561« 534.
433, 431.
474, 480.
559. 564,
604. 606.
1630/605.

52

RI0 AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD

0AO0D

483.
435.
327.
345,
410.
506.
496.
407.
359,
381.
429.
4508.
437,
489.
431,
454,
520.
414.
435,
456,
472,
491.
536.
571.
583.
611.
508.
431,
489.
571.
607.

1000

489.
415.
325.
352.
419.
513.
480.
390.
362.
386.
431,
410.
441,
489.
429.
460.
522.
405.
442.
448.
4T6.
496,
540.
576.
585.
61l.
487.
433,
496.
577.
609.

RIVER GAGE DATA

AUGUST 1969
DISCHARGE IN CFS
1200 1400
496. 496.
400 387.
323. 321.
358. 362.
431. 439.
515. 520.
466. 456.
381. 375.
366. 368.
390. 395.
433, 433.
412. 414,
442, 460.
489. 489,
426. 426.
466. 470.
5217, 527.
398. 395.
448, 456.
442, 439,
483, 485.
498. 506.
S546. 550.
577. 578.
585. 586
6l1l. 610.
4T4. 464,
437. 441,
503. 513.
581. 585.
611. 612.

1600

496,
3Th.
32Ls
3664
446,
522.
462
368.
368.
398.
429.
415.
462.
483.
426.
476
527.
195,
462
437.
487.
506.
552.
578.
599.
609.
456,
444,
520.
592.
bl4.

1800

4964
365.
321.
372,
452.
527.
470.
363.
369.
403.
429,
417.
462
480.
428,
483.
520.
398.
466,
437,
489.
510.
554.
578.
6064
609.
448.
448.
527.
593,
6l6.

2000

491,
356.
323
378.
458.
527.
476
359.
369.
407.
426
421
468.
474,
429.
489.
510.
402.
4T0.
441l
489.
515.
557.
578.
609.
606.
hbb,
454,
531.
596.
617.

2200

4B8T.
349,
324,
3d4.
468,
52T«
476.
355,
370.
4l12.
422,
424,
472.
466,
433.
496.
496.
407.
472
444,
489.
520.
561.
578.
612.
602.
439.
458.
540.
598.
618.

2400

4R0.
344,
327.
387.
474,
527.
470.
352.
370.
417.
421.
426.
476.
458.
437
498.
4A0.
410
4764,
448,
489,
525.
561.
578.
6l4.
593.
437.
464 .
544,
600.
618.
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RIVER GAGE DATA

STA. NO. 52 RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
SEPTEMBER 1969
DISCHARGE IN CFS

Day 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400

1 620. 621. 623, 624, 627. 629. 632. 634, 636. 636. 638. 639.

2 b4h, 646, 655, 655. 657. 651. 651. 652. 652. 652. 652. 652.

¥ 652. 652. 652. 652. 655. £55. 656 660, 660. 660. 660. 6613,

4 666 671 675. 680. 683. 685. 685. 690. 691. 693, 696. 699.

5 T0l. T02. 705. T05. 705. 705. 702 696. 690. 677. 656« 639,

6% 620. 605. 589. 566. 542, 513. 485. 483, 468. 458, 446. 437.

T 426, 417. 408. 402. 397. 390. 386. ig2. 378« 373. 372. 370.

8 366. 363. 362. 361. 358. 370. 376. 379. 384. 389. 397. 412.

Y, 422, 429. 437. 442, 448, 452. 454, 448, bk, 435, 424, 414,
10 407. 402. 395, 390. 386. 390. 381. 381. 381. 381. 382. 382.
11% 382. 3a2. 38l. 379. 375. 372. 386. 379. 376. 370. 366. 362.
12 362. 362. 361. 359. 361. 361. 362. 366. ir2. 3Al. 390. 402.
13 4la. 429. 439, 448, 454, 460. 462. 460. 456 454, 450. 450.
14 450. 450. 450, 450. 454, 450. 44B. 441, 431. 424, 414, 407.
15 397. 390. 3f2. 376. 3r2. 366. 361. 356. 352. 347. 342. 338.
16 334. 331. 329. 327. 323. 321. 318. 315. 312. 311. 308. 305.
7 303. 301. 298. 297. 295. 294, 292. 289. 286. 284, 284, 281.
18 280. 2717, 275. 275. 273. 272. 271. 271« 271. 271. 272. 275.
19 2T6. 280, 2R84, 289. 295, 299. 305. 3l0. 315. 320. 323. 327.
20 329. 332. 333. 334, 334, 334. 331. 327. 32l. 3l6. 310. 303.
21 298. 2913, 289. 285. 281. 279. 275. 271. 267, 266. 263. 260.
22 258. 255. 254, 250. 250. 249. 246. 245. 242, 241 . 240. 237.
23 237. 234, 233, 232. 230. 228. 225. 224. 223. 220. 220. 219.
24 218. 217. 217 217. 219. 220. 219. 217. 216. 213. 212. 212.
25 212. 213. 216. 218. 220. 224, 228. 232. 233. 236. 237. 237.
26 238. 238, 2404 241. 245. 249, 254, 262. 267. 273. 279. 285,
27 293. 297. 301. 306. 312. 315. 319. 323. 329. 331. 334. 340.
28% 344, 348. 352. 356. 362. 366. 370. 381. 3Bal. 382. 384. InG.
29 386. 34, 379. iT2. 162. 352. 340. 329. 320. 3l1. 3n2. 297.
30 292. 288. 282. 279. 275. 272. 268. 266. 262. 258. 255. 253.

*SPECIAL POINTS

6 1300/496.
11 1330/370.
28 1500/381.



1S1~1]

RIVER GAGE CATA

STa. NODe. 52 RIO AMANA AT THE CROSSING OF THE MATURIN-TEMHLADCOR RUOAD
MEAN DAILY DISCHARGE IN (FS
1969
DAY APRIL MAY JUNE JULY AUGUST  SEPTEMBER
1 ¥ 111. 179. 4RL, 629.
2 M l114. 170. 407. 651 a
3 M 117. l67. 327. 656.
4 M 116. 178, 3956 683,
5 M L15. 176. 429 . 693,
6 M 118. 165. 510. 5271.
7 M 128. 155. 485. 395 .
8 M 132. 147, 396 379 -
9 M 130. l4l. 363, 437.
10 M 125. 137. 391. 390.
11 M 129. 136. 427. 376.
12 M 132. l143. 4lb6. 368,
13 M 1728. 163. 445, 446.
14 M 123. 167, 481 441 .
) B2 97.2 l16. 170. 434, 368.
16 94,1 111. 205. 466 321.
LT 9l.6 108. 257. 5l4. 293.
18 89.8 109. 298, 416. 2T4.
19 88.6 117. 344, 446, 300.
20 88.6 134. 367. 451, 326.
21 88.6 157. 373. 477. 279.
22 89.7 202. 419. 502. 248,
23 M 92.6 220. 436. 544, 228,
24 104. 95.7 200. 331. 5T4. 217.
25 103. 1'33s 199. 282. 592. 224,
26 99.3 143, 223. 259. 609, 254,
27 95.8 129. 220. 238. 493, 314.
28 93.6 124, 209. 224, 441. 366.
29 94.2 125. 202. 241, 504, 348,
30 M 119. 191. 124, 5TH. 273

3 114. 411l. 610.



SECONDARY STATIONS

At the nine crest stage partial record stations, water levels were
measured to the nearest one-tenth of a foot with Model SR recorders.
Stage discharge rating curves at all stations were established by one
or more of four methods described in the next paragraphs. The same
computer program that was developed for the primary station data was
employed to compute 2-hourly and special-point discharges. The published
discharges for the secondary stations are given to three digits because
the computer program is designed to print three significant digits only.
The accuracy of the secondary station discharge records is at best two
digits and in some cases only one digit may be significant.

Rating curves were developed by the float-timing method of measuring
discharge at four stations. They were the Rios Aisme near Urupia, Chive
near Campamento La Leona, Chupururo near Campo Mata and Guepe near EI
Limon. At each station, the cross-section of the river at the gage
was obtained by survey and referenced to the stage gage vertical control
and to horizontal control marks painted on the bridge. Surface floats
were timed over a measured distance either upstream or downstream of
the gage at different positions in the cross-section. Each surface
velocity was reduced by 10 percent to obtain an estimate of the verti-
cally averaged velocity and then multiplied by the area associated with
each velocity for the stage existing at the time of the measurement.

The sum of the average velocity-area products gave an estimate of the
total discharge. The method does not account for any changes in the
cross-section which may have occurred with the passage of the floods.

Rating curves were established for the R1o Aisme near E1 Aisme and

R10 Seco near Campamento La Leona by the float-timing method described
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above and in combination with the slope-area method of estimating dis-
charge. The slope-area method is adequately described in many publica-
tions [2] [3] [4].

Even though many efforts were made to obtain measurements of peak
flood discharges on the R10s Carisito near Carisito and Purgatorio
near E1 Purgatorio, only a few measurements of Tow flows were obtained.
The high water marks remaining after the passage of a flood could not
be adequately distinquished. To obtain a rating curve, cross-sectional
surveys of the river reaches in the vicinity of the stage gages were
taken to provide an estimate of the cross-sectional area. The water
surface slope was assumed equal to the river slope obtained from the
topographical maps. Manning's n was estimated for the reaches of
both rivers and the stage discharge relationship was computed from
Manning's equation and the stage-area relationships established from
the surveys.

Both the Rio Carisito and R1o Purgatorio are wide, shallow sand-bed
channels. The method employed to establish the stage-discharge relation
is not considered very good for these types of streams. Therefore,
the published discharges are to be considered only very approximate.
Flows below four cfs in the Rio Carisito and two cfs in the Rio Purga-
torio are not published because the stages corresponding to these flows
could not be obtained most of the time.

The station on the Quebrada Mapiricure o San Miguel near El1 Aceite
was located at the inlet of two large culverts that carried the stream
through the road. Runoff from the small drainage area was so rapid that

it was not possible to reach the site before runoff events had subsided.
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The stage-discharce rating curve was established by apolying well-

known hydraulic relationships for culverts.
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RIVER GAGE DATA

NAME:  Sta. No. SRI Rio Aisme near Urupia.

LOCATION: Longitude 63° 52.7' W, latitude 08° 56.2' N. Approximately
41.3 km ENE of ET1 Tigre, 2.2 km ESE of Urupia.

DRAINAGE AREA: 187 sq mi (from topographic map).

GAGE: Model SR recorder attached to left bridge abutment on down-
stream side of bridge.

RECORDS AVAILABLE: May 21, 1969 through September 30, 1969.
REMARKS:  Record is fair to poor.

CODING: M signifies missing data; E signifies estimated data.

View Looking downstream to the bridge over the Ric Aisme. The SR
neconden s visible on the Left side of the photograph.
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SUMMARY OF DISCHARGE MEASUREMENTS
FOR
STA. NO. SRT RIO AISME NEAR URUPIA

Meas.
No. Date Made by Stage Discharge Method
ft cfs
1 July 11 Richardson 5.6 218. Float-timing
2 13 Richardson 8.2 295, Float-timing
3 14 Duke 5.4 178. Float-timing
4 Aug. 9 Stevens 6.2 177. Float-timing
5 13 Stevens 11.6 947. Float-timing
6 14 Stevens 8.3 410. Float-timing
7 21 Canache 6.0 116. Float-timing
8 23 Stevens 5.1 151. Float-timing
9 25 Santos 9.4 574. Float-timing
10 3 Romero 4.0 105. Float-timing
RATING TABLE
FOR

STA. NO. SR1  RIO AISME NEAR URUPIA

Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge Height charge Height charge

feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs
0.00 33.0 3.00 90.0 6.00 200. 9.00 480. 12.00 1075. 15.00 2300. 18.00 4900.
.10 35.0 .10 93.0 .10 207. .10 495, .10 1105, 10 2370. .10 5040.
.20 37.0 .20 96.0 .20 214. .20 510. .20 1135, .20 2440. .20 5180.
.30 39.0 .30 99.0 .30 221. .30 525, .30 1166, .30 2510. .30 5320.
.40 40.0 .40 102, .40 228. .40 540. A0 0 1197, .40 2580, .40  5460.
.50 41.0 .50 105. .50 235. .50 555, .50 1229. .50 2650, .50  5600.
.60 42.0 .60 108. .60 242. .60 572. .60 1261. .60 2720. .60
.70 44.0 .70 111. .70 249, .70 589, .70 1294, .70 2790. .70
.80 46.0 .80 114. .80 256. .80 606. .80 1328. .80  2860. .80
.90 48.0 .90 17. .90 263. .90 623. .90 1363. .90 2930. .90
1.00 50.0 4.00 120. 7.00 270. 10.00 640. 13.00 1399. 16.00 3000. 19.00
10 52.0 .10 123, .10 279. .10 659, 10 1436, .10 3080. .10
20 54.0 .20 126. .20 288. .20 678. .20 1473. .20 3160. .20
30 56.0 .30 129. .30 297. .30 697. .30 1510. .30 3240. .30
40 58.0 .40 132. .40 306. .40 716. .40 1548. .40 3320. .40
50 60.0 .50 135. .50 315, .50 735. .50 1586. .50  3400. .50
60 62.0 .60 138. .60 324. .60 754. .60 1624. .60 3480. .60
70 64.0 .70 141. .70 333. .70 773. .70 1663. .70 3560. .70
80 66.0 .80 145. .80 342. .80 792. .80 1702. .80  3640. .80
90 68.0 .90 149, .90 351. .90 811. .90 1741, .90 3720. .90
2.00 70.0 5.00 153, 8.00 360. 11.00 830. 14.00 1780. 17.00 3800. 20.00
.10 72.0 .10 157. .10 37. .10 850. .10 1820. .10 3890. .10
.20 74.0 .20 161. .20 382. .20 871. .20 1862. .20 3980. .20
.30 76.0 .30 165. .30 393. .30 893. .30 1906, .30  4080. .30
.40 78.0 .40 170. .40 404, .40 916. .40 1952, .40 4180. .40
.50 80.0 .50 175. .50 415, .50 940. .50  2000. .50  4290. .50
.60 82.0 .60 180. .60 428. .60 965. .60  2050. .60  4400. .60
.70 84.0 .70 185. .70 441, .70 991. .70 2105. .70 4520. .70
.80 86.0 .80 190. .80 454, .80 1018. .80 2165, .80  4640. .80
.90 88.0 .90 195. .90 467. .90  1046. .90 2230. .90 4770. .90
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DA

21
Fs
23
24
25
26
21
24
24
30
31

X 200

b
TLa0
Tu.U
0.0
Th.0
To.0
Tiat)
7.0
fu.l
Ta.l
Thal)

eSPICIAL PIHINTS

NONE

0400

M
70.0
To.u
TO.0
T0.0
70.0
ToL.0
0.0
T0.0
74.0
T4.0

04600

T0.0
70.0
70.0
Tu.0
0.0
T0.0
10.0
70.0
T4.0
T4.0

0800

70.0
70.0
70.0
10.0
T0.0
70.0
mM.0
0.0
T4.0
14.0

STA.

NT. S

1000

M
70.0
TU.O
70.0
T0.0
TD.0
70.0
0.0
T0.0
T4.0
T4.0

RIVER GAGE DATA

R1 [N AISME NFAR URUPLA
MAY L3649

DISTHARGE IN CFS
1200 1400 1600
v T0.0 0.0
T0.0 TUL0 TO0
0.0 70.0 1.0
TG0 T0.0 T0.0
T0.0 70.0 T0.0
TG.0 10.0 70.0
T0.0 70.0 0.0
10,0 70.0 T0.0
TU.0 10.0 T0.0
T4.0 T4.0 74.0
74.0 T4.0 T4.0

1800

70.0
T0.0
T0.0
70.0
T0.0
T0.0
70.0
T0.0
T4.0
T4.0
T4.0

2000

0.0
70U
fo.U
70.0
0.0
70.0
70.0
TOU
T4l
74,0
74.0

2200

70.0
70.0
70.0
70.0
T0.0
T0.0
T0.0
T0.0
Ta.0
T4.0
T4.0

2400

0.0
70.0
T0.0
70.0
70.0
Tu.0
70.0
70.0
4.0
Tu.0
14,0
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DA

T N0V P -

L
Lo
11
12
13
14

16
17
18
14
20
21
22
2
24
25
26
27
24
249
1Y)

¥ 0200

74.0
T4.0
T.0
Tu.0
TU.0
70.0
TO0
TO.U
0.0
Ti«0
T0.0
Tu.0
T0.0
T0.0
70.0
Q0.0
d42.0
M

M
180,
120.
ll4a
105,
105
LY.
105,
10%.
15,
10%.
105.

*SPECIAL POIMNTS

NUNT

Ca00

Ta. U
T4 .U
TOL0
70.0
T0.0
70.0
T0.0
T0.0
10.0
Tu.0
T0.0
70.0
T0.0
70.0
70.0
YU U
80.0

170
120.
114,
105,
105.
105.
105,
105.
10%.
105.
105.

0600

T4.0
T4.0
Tu.0
Tu.0
0.0
70.0
T0.0
70.0
70.0
70.0
70.0
T0.0
T0.0
70.0
70.0
0.0
80.0

161,
120.
114,
105.
105.
105.
105,
105.
105,
105.
105.

0RO0O

T4a0
Ta.0
TO.0
70.0
70.0
To.0
70.0
70.0
T0.0
70.0
70.0
70.0
70,0
TO0.0
T0.0
90.0
80.0

214
153.
1204
LOH,
L05.
105,
105.
105.
105.
105.
105.
105,

5Ta.

NO. S

1000

T4.0
T4.0
T0.0
T0.0
T0.0
T0.0
0.0
T0.0
Tu.0
T0.0
70.0
T0.0
70.0
T0.0
70.0
0.0
80.0

2004
138.
120.
10H.
105,
105,
105.
105.
105.
105.
105.
105.

RIVER GAGE DATA

R1 RIO AISME NEAR URUPLA
JUNE 1969
DISCHARGE IN CFS
1200 1400 1600
T4.0 Ta.0 T4.0
T4.0 10.0 70.0
70.0 70.0 T0.0
T0.0 70.0 T0.0
T0.0 T0.0 70.0
T0.0 T0.0 70.0
T0.0 T0.0 T70.0
T0.0 70.0 T0.0
T0.0 ™.0 T0.0
70.0 70.0 T0.0
70.0 0.0 70.0
T0.0 70.0 70.0
70.0 70.0 70.0
T0.0 70,0 70.0
70,0 T0.0 70.0
90.0 90.0 0.0
26.0 96.0 M
M M M
200. 190. 200.
132. 132. 120.
114, 114. 114.
108. 1056. 105.
105. 125. 105.
105. 105. 120.
105. 105. 105.
105. 105. 105.
105. 105. 105.
105. 105. 105.
105. 105. 105.
105. 105. 105.

1800

T4.0
70.0
TU.0
0.0
10.0
70.0
T0.2
T0.0
T0.0
70.0
70.0
70.0
T0.0
70.0
70.0
90.0
»

214,
120.
l14.
105.
105.
105.
105.
105.
105.
105.
105.
105.

2000

14.0
70.0
T0.0
T0.0
70.0
T0.0
70.0
70.0
704U
T0.0
70.0
70.0
T0.0
0.0
Taa.u
0.0

214,
120.
Ll&.
105.
105.
105.
105.
105.
105.
105.
105.
105.

2200

T4.0
70.0
70.0
70.0
70.0
70.0
70.0
T0.0
710.0
70.0
70.0
70.0
T0.0
70.0
HZ2.0
90.0

200.
120.
114.
105.
105.
105.
105.
105.
L05.
105.
105.
105.

2400

Ta.0
0.0
T0.0
T0.0
10.0
70.0
70.0
70.0
T0.0
70.0
70.0
T0.0
70.0
0.0
Hb.0
30.0

190.
120.
lis.
105.
105.
105.
105.
105.
105.
105.
105,
105.
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RIVER GAGFE DATA

STA, M0O. SR1 RIN AISMF NEAR URUPIA
JULY 1969
DISCHARGE IN CFS

DAY o200 040U 0600 N800 1000 1200 1400 1600 1ano 2000 2200 2400

l 105, 105 105, 105. 105. 105. 105. 105. 105. 105. 105. 105.
2 10b. 105. 10%5. 105. 105. 105. 195. 105. 105. 105. 105. 105.

3 105. 105. 105. 105. 105. 105. 102. 1072. 102. 102. 102. 102.
4 102 1024 102. 102. 102. 102. 102. l02. 102. 102. 102. 102.
b 102, 102. 102. 6.0 6.0 96.0 96.0 6.0 96.0 6.0 6.0 6.0
& 9640 6.0 96.0 96.0 96.0 6.0 36.0 6.0 96.0 96.0 36.0 96,0

7 a0 96.0 96.0 I6.0 96.0 6.0 6.0 96.0 96.0 96.0 96.0 96.0
B 6.0 Fh el 6.0 6.0 6.0 .0 90.2 0.0 30.2 90.0 90.0 90.0
v 0.1 900 9.0 6.0 6.0 6.0 6.0 96.0 96.0 0.0 90.0 70.0
10 LV 20.0 90.0 90.0 900 90.0 90,0 V6.0 10", 132. L35. 135.
11# 135, 145, 149, 149. 149, 149. 180. 175. 153. 145, L45. l45.
L% lau. L45. 145, 145, 145. 145. ?56. 297. 333, 333, 351. 360.
13 371. 382. 32, 382. 382. 360. 3a42. 324, 315. 288, 270. 2564
la 2hé. 22H. 200. 190. 180. 175. 170. 170. 170. 165. l&l. l161.
15% 161. l61. 161 161. 161. 161 161, 161l 161. l161. 180. 190.
16 200, 200, 200. 270. 200. 200, 214, 214, 214. 214, 214. 2la.
[Ny 2la. 207. 200 195. 185. 180. M M M G| M M
1o 4 M M | M 134.0 13R.0 13R.0 315.0 235.0 235.0 235.10
15 235, 235. M M M M M M M 153, L6l 161.
20 161. 170. 170 170. 1RO. 130. 200. 214, 214. 200. 200. 190.
21 180 170. 16l 153. 145, 145, 138. 134, 132. 129. 129. 1723,
22 129, 129 129. 129. 129. 129. 129. 129. 129. 129. 129. 129.
23 129, 1249. 123 129. 129. 129. 129. 129. 129. 129. 129. 129.
24 1249. 129. 1279 129. 129. 129. 129. 1264 126« 126. 126. 126.
2% 120. 120. 120. 120. 120. 120. 120. 1204 120. 120. 120. 120.
26 120. 120. 120. 120. 120. 120. 120. 120. 120. 120. 120. 120.
21 12u. 12C. 120, 120. 120. 114, Ll&4. Ll4. 108. 108. 108. 108.
2H 10#H. 108. 108. 108, 108. 108. 108. 108. 108. 108. 108, 108.
24 10H. 10A. 10n. 108, 108. 102. 102. 102. 102. 102. 102. 102,
30 102, 102. Uz 102. 102. 102. 102. 102. 102. 102. 102. 102.
il 102 102. 102. 102, 102. 102. 102. 102. 102. 102. 102. 102.

SSPECIAL POINIS

11 1300/200,
12 13007221
15 2luuslTs.
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DAY 0200
1 102.
4 104,
3 9.0
4 120.
5 120G.
& 12G.
i 214.
B 153.
9 20U.

10 214.

1i=* 170.

12 393,

13 M

14 572«

15 324.

lo 235,

17 180,

14 161.

1y* 153.

20 191,

21 221

22 22l

23 165,

2k 214,

25% 200,

26 I .

21 180,

24* 137,

24 120

o 120,

3l 12()a

B5PECTAL PUOINTS

H 17w/ 145,
11 0900/ 185.
19 Q900/ 165,
25 QUL 2146,
24 130u/137.

Maximum stage of 18.1 ft occurred between 0800 hrs August 12 and 1400 hrs August 13.

D400 0600
102. 102.
102. 102.
V640 96.0
120. 120
120. 120.
120. 1204
214. 214,
153. 152.
2004 214,
214, 200.
170, 170.
394, M
™M M
550, 510.
315. 315.
2%, 221.
175. 175
161, l6l.
153. 153.
3462, 124,
200 200.
221. 221.
l6l. 153,
22%. 235.
200. 200.
124, 306,
16%. l61.
132. 132.
120. 120.
1204 1204
120, 120.
LI00/234.
1100/2135.
1100/415.

S5TA.

0R00

102.
102.
Fhe 0
120.
1204
120.
2lb.
138.
214,
190.
1804

480.
306.
221
170.
165,
153,
306,
200,
221.
153.
242,
200.
297.
153,
132.
120.
120.
120.

13007393,
1300/540.

RIVER GAGE DATA

MEAR URUPIA

ND. 5R1 RIN AISME
AUGUST 1969
DISCHARGE IN CFS
1000 1200 1400
102. 102. 102.
L02. 102. 96.0
6.0 6.0 96.0
1204 120. 120.
120. 120. 120.
126. 132. 145,
207. 207 200.
135. 132 132.
214, 216, 214,
185. 185. 180.
2l4. 2T0. 297.
M M )
M M M
428, 415. 199,
28A. 288. 210.
200. 200. 200
165, 165. 161.
170. 175. 175.
L75. 4154 428,
288, 270. 270.
200, 200, 200.
P21 214, 200,
153, 153. 153,
235, 235. 235.
297. 4495, 572
279. 270, 249 .,
149, l4l. 132.
132. 132. 132.
120. 120. 120.
120. 120. 120.
120. 120. 120.
1500/572.

1600

102.
96.0
96.0

120.

120.

157.

180.

129.

2l4.

175.

324,

“

965.

393,

263.

190.

151,

170.

480.

269,

216.

185.

161.

235.

495,

249.

i

120.

120.

120.

120.

1800

102.
96.0
6.7

120.

120.

170.

161.

161.

214,

170.

333,

“

ATl.
382
261,
130.
153.
1654
510.
242,
214,
180.
170.
235.
495,
228.
132.
120.
120.
120.
120.

2000

102.
96.0
120.
120.
120.
l85.
l61.
180.
214,
170.
333.
M

792.
360.
263,
185.
153.
153.
“R0.
235.
221,
175.
175.
221.
4564,
207.
132.
120.
120.
120,
120.

2200

102.
96.0
132.
120.
120.
195.
161.
185.
21l4.
170.
333.

T16.
360.
242.
1R5.
153.
153.
454.
228.
221.
170.
170.
214.
4154
200.
132.
120.
120.
120.
120.

2400

102.
96.0
126.
120.
120.
207.
161.
190.
2la.
170.
342.

640.
333.
235.
1H5.
153.
153.
415.
221.
221.
170.
190.
207.
392.
140,
132.
120.
120.
120.
120.

Estimated peak discharge for a stage of 18.1 ft is 5000 cfs.
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RIVER GASE DATA

STA. MO. SR] ”I0 AISME NEAR URUPIA
SEPTEMRER 1969
DISCHARGE IN CFS

nay 0200 0404 000 0800 1000 1200 1400 L1600 1800 2000 2200 2400
1 L2u. 120. 120. 120. 120. 120. 120. 120. 120. 120. 120. 120.
2 120. L20. 120. 120. 120. 120. 120. 120. 120. 120. 120. 120.
3 120G 120. 120. 120, 120. 120. 120. 120. 120. 120. 120. 120.
4 12u. 120. 120. 120. 120. 120. Ll4. 114. Lia. 1l4. Ll4. 114,
5 (D 114, Ll%. 1l4. Lla. l14. 114. lla. 114, ll4. 1164. 1l4.
6 Ll6. 114, 114, l14. Ll4. 111. 111. 11l I11. 111 111. 111,
! L1l 111. Iil. 111. Ill. 111. 1ll. Il 11l. l11. l1l. 111
H 11la 111. Lll. 1l 111 111. 11L. 111, lil. 111. 111. 111.
9 l11. 111. Iil. 111, 1iL. 11l. 114, ll&a. 114. 114. 114. Il4.

10 114, ll4. lla, 114, 114, 114, L14. Ll4, lls. 114, 114. Il4.

11 lLla. 114, L14. 114, 114. 114, 114. lLla. L16. 114, 114. 114.

12 L14. 114, ll4. ll4. 116, Ll14. 114, 114, Ll4. ll4. 114. li4.

13 ll4. 114, L M M Ll4. 114. lls. 117 120. 120. 126

14 132. 1324 L3H. L3R, 13K, 145. 145, 145. 141. 138. 135. 135.

15 1372, 132. 132. 1264 126. 1264 126. 1264 126. 120. 120. ll4.

16 L14. 114. 114. lla. li4. 114, 1l4. Lit, ll4. 1l4. 114. Ll4.

L 1la. 114 ll4. 116, 114. 114, 108, 108, 10R. 108. 108. 10H.

1] 10b. 104. 104, 108. 108. 108, L1l. 111l. 111. 1ll. i111. Iil.

19 11l. l11l. (B L1l 111. 111. 111. lil. 111. 111. 111. 11l.

20 111. 111. 111, 114, ll4. 114. 120. 120. 120. 120. 120. 120.

21 120 120. 120. 1204 120. 114, 114. 116, ll4. ll4. l114. L&,

22% 114. 114, 114, 114, 114. l1&. ll&, 1l4. L14. 120. 120. 132.

23 132 137, 132. 145. 145. 145. 135. 135. 135. 135. 132. 132.

24 132. 132. 132. 132. 132. 132. 132. 132. 132. 132. 132. 132.

29 137. 132, 132. 132, 132. 132. 132. 132. 132. 132. 132. 132.

206 13/, 132. 132. 129, 129. 126. 126. L26. 126. 1264 120. 120.

2T 120, 117. 117. 117. 117. 117, 117. 117. 117. 117. 117. 1ir.

2H ll&. ll4. lLl4. 114. 114. 114, ll4. L4, 114. 114, Ll4. ll4a.

249 l11&. 114, l14. 114, 114, Ll4. L14. Ll4. ll4. 114. 114, 114,

1Y L14. 114. 14, 1l4. 114. 114, Ll4. L14. 114, ll4. 114. 1l4.

¢SPECIAL POLNTS

22 230U/126.



RIVER GAGE DATA

NAME : Sta. No. SR2 Riﬁ Aisme near ET1 Aisme.

LOCATION:  Longitude 64° 04.8' W, latitude 09° 05.0' N. Approximately
40.4 km SE of Cantaura, near E1 Aisme.

DRAINAGE AREA: 23.8 sq mi (from topographic map).

GAGE: Model SR recorder attached to right bridge abutment on upstream
side of bridge.

RECORDS AVAILABLE: May 21, 1969 through September 30, 1969.

REMARKS:  Record is fair to good. Discharge less than 1 cfs was not
tabulated.

CODING: M signifies missing data; E signifies estimated data;
blank signifies less than 1 cfs.

View Looking downstream from the bridae. Note the few large nocks on
the channel bed. At a few Locations, there are outercppings of
conglomerates on the bed of this stream. This reach of niver has been
swweyed (n detall,

I1-165



SUMMARY OF DISCHARGE MEASUREMENTS
FOR
STA. NO. SR2  RID AISME NEAR EL AISME

Mﬁas. Date Made by Stage Discharge Method
0.
ft cfs
1 Aug. 9 Stevens 3.1 240. Float-timing
e 18 Stevens 2.8 133. Float-timing
3 Aug. - Stevens 10.8 9200. Slope-Area
PROVISIONAL RATING TABLE
FOR
STA. NO. SR2  RIO AISME NEAR EL AISME
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge
feet cfs feet cfs feet cfs feet cfs feet cfs
2.00 <1.00 4.00 628. 6.00 2090. 8.00 4500. 10.00 7750.
.10 7.00 .10 684, .10 2190 .10 4650. .10 7930.
.20 15.0 .20 741. .20 2300. .20 4800. .20 8110.
.30 27.0 .30 799. .30 2410. .30 4950, .30 8290.
.40 43.0 .40 860. .40 2520. .40 5100. .40 8470.
.50 61.0 .50 924. .50 2630. .50 5250. .50 8650.
.60 81.0 .60 991. .60 2740. .60 5410. .60 8830.
.70 103. .70 1061. .70 2850. .70 5570. .70 9010.
.80 127. .80 1133. .80 2960. .80 5730. .80 9200.
.90 154, .90 1206. .90 3070. .90 5890. .90 9390.
3.00 184, 5.00 1280. 7.00 3180 9.00 6050. 11.00 9580.
.10 217. .10 1355. .10 3300. .10 6210. .10
.20 253. .20 1430. .20 3420. .20 6380. .20
.30 292. .30 1506. .30 3540. .30 6550. .30
.40 334, .40 1583. .40 3670. .40 6720. .40
.50 378. .50 1661. .50 3800. .50 6890. .50
.60 424, .60 1740. .60 3930. .60 7060. .60
.70 472. .70 1820. .70 4070. .70 7230. .70
.80 522. .80 1905. .80 4210. .80 7400. .80
.90 574. .90 1995. .90 4350. .90 7570. .90

II-166
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N 0200
M
1.00
1.00
1.00
1.00
1.00
1.00
l.00
1.00
1.00
l.00

*SPECIAL POINTS
NONE

0400

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

0600

M

L.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

STA.

0800

M
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

NO.

1

SR2
D

ooo
M
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

RIVER GAGE DATA

RIO AISME NEAR EL AISME

MAY 1969
[SCHARGE IN CFS

1200
M
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1400

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1600

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1800

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2000

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2200

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2400

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00



g9L-11

DaY 0200
1 1.00
2 1.00
3 1.00
& 1.00
5 1.00
] 1.00
T 1.00
] 1.00
9 1.00

10 1.00

11 1.00

12 1.00

13 1.00

14 1.00

15 1.00

16 1.00

1r 1.00

18 1.00

19 1.00

20 1.00

21 1.00

22 1.00

23 1.00

24 1L.00

25 .00

26 L.00

27 1.00

28 L.00

29 1.00

30 Lo 0O

*SPECIAL POINTS
NONE

0400

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
.00
1.00
1.00
1.00
1.00
1.00
1.00
L.0D
l.00
L.0D
100
L.00
l.00
1.00
l.00
1.00
1.00
1.00
1.00

0600

l.00
1.00
1.00
lL.00
1.00
L.00
1.00
L.00
1.00
1.00
1.00
1.00
1.00
1.00
L.00
L.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

STA.

0800

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
L.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

RIVER GAGE DATA

RIO AISME NEAR EL AISME
1369
DISCHARGE IN CFS

SR2

1000

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1200

1.00
L.00
L.00
1.00
L.00
1.00
1.00
1.00
L.00
L.00
L.00
1.00
1.00
1.00
1.00
L.00
1.00
1.00
L.00
1.00
1.00
1L.00
L.00
1.00
L.00
1.00
L.00
1.00
1.00
1L.00

1400

1.00
L.00
L.00
1L.00
1.00
1.00
1.00
1.00
1.00
1L.00
1.00
1.00
1.00
L.00
1.00
L.00
1.00
L.00
1.00
L.00
L.00
1.00
L.0D
1.00
L.00
L.00
1.00
1.00
L.00
L. 00

1600

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
L.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1A00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2000

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
L.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2200

1.00
1L.00
1.00
1.00
L.00
1.00
1.00
1.00
1L.00
1.00
L.00
1L.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2400

1.00
1L.00
1.00
1.00
1.00
1.00
L.00
L.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
L.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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DAY 0200

1 1.00

2 1.00

3 1.00
4 1.00
L] 1.00

6 1.00

7 1.00

a8 1.00
9 1.00
10 1.00
11 7.00
12 7.00
13 15.0
14% 1.00
15% 43.0
16% 43.0
17# 15.0
le* 334,
19 B60.
20 1.00
21 L.00
22 1.00
23 1.00
24 1.00
25 1.00
26 1.00
2t 1.00
28 1.00
29 1.00
30 1.00
31 1.00

*SPECIAL POINTS
L4 1100/334.
15 2030/33%4.
16 1900/378.
17 2230/628.

18

2100/1280.

0400 0600
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
7.00 7.00
7.00 7.00

43.0 43.0

43.0 43.0

15.0 1.00
1.00E 1.00E

184. 127.

424 . 334,
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
2330/1210.

5TA.

0800
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
.00
1.00
1.00

43,0
1.00

15.0

27.0
1.00
1.00E

81.0

253.
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

RIVER GAGE DATA

1400
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

184,
7.00
1.00
1.00E

61.0

127.
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

ND. SR2
JULy
DISCHARGE IN CFS
1000 1200
1.00 L.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
15.0 1.00
1.00 1.00
15.0 378.
27.0 27.0
1.00 1.00
1.00E 1.00E
81.0 Bl.0
184. 184.
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00

RIO AISME NEAR EL AISME
1969

1600
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

334.
1.00
1.00

127.
7.00

61.0
1.00E

61.0

253.
l.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1800
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

B1.0
1.00
1.00

61.0
1.00

334,
1.00E

253.

127.
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2000
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

43.0

61.0

43.0
1.00

43.0

184.

217.
1.00E

184.

Bl.0 E
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2200
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

61.0

43.0

43.0
1.00

43.0

1B4.

8l.0
1.00E

6380.

43.0 E
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2400
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

43.0

15.0

27.0
1.00

43.0

81.0

43.0

924.
2090.

15.0 E
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
l.00



0L1-11

DAY
L
2
iw
o
By
3
7
8%
9%
10
11#
12
13
14
15
lé
17
Lu#
19
20
21
22
23
24
25
26
21
2ys
24
3u
31

®SPECIAL POINTS

Bl

11

24

02u0
1.00
1.00
1.00
424,
1.00
L.00
1.00
1.00
292.
1.00
1.00
1200,
127
1.00
L.0C
1.00
1.00
15.0
217.
15.0
1.00
1.20
1.00
61.0
1.00
1.00
1.00G
1.0l
7.00
.00
1.00

1120/1.00F
J020/ 860,
1700/1.00
L700/253.
1500/1.00
090U/ 1.00
1500/61 .0

0400 0600
1.00 1.00
1.00 1.00
1.00 1.00

253, 1R4.
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00

253, l84.
1.00 1.00
1.00 1.00
M M

127, 103.
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.CO

134, 103.

15.0 15.0
L.00 1.00
.00 1.00
1.00 1.00

43.0 15.0
1.00 1.00
1.00 1.00
l.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1900/2410.
2100/ 334,
10307378,

STA.

0800
1.00
1.00
1.00

127.
1.00
1.00
l.00
1.00

156.
1.00
L.00

L]

81.0
1.00
1.00
1.00
1.00
1.00

Bl.0
7.00
1.00
l.00
1.00
T.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

2320/6210.
18007103,

RIVER GAGE DATA
NEAR EL AISME

NO. $R2 RID AISME
AUGUST 1969
DISCHARGE IN CF
1000 1200
1.00 1.00
1.00 1.00
1.00 1.00
81.0 43.0 F
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
154. 103,
1.00 1.00
1.00 1.00
M M
61.0 27.0
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
253, 184.
61.0 61.0
7.00 7.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
2020/1430.

5

1400
1.00
1.00
1.00

15.0 &
1.00
1.00
1.00
1.00

81.0
1.00
1.00
(T}

T.00
1.00
1.00
1.00
1.00
127.
61.0
7.00
1.00
1.00
27.0
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1600
1.00
1.00
1.00
1.00E
1.00
1.00
1.00
1.00

184,
1.00
1280.
L

1.00
1.00
1.00
1.00
1.00
103,
61.0
1.00
1.00
1.00
43,0
1.00
1.00
1.00
43.0
186.
1.00
1.00
1.00

1800
1.00
1.00
1.00
1.00
1.00
1.00
1.00

799.
154.
1.00
628,
G
1.00
1.00
1.00
1.00
1.00
103,

43,0
1.00
1.00
1.00

103.
1.00
1.00
1.00

43.0

61.0
1.00
1.00
1.00

200u
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1350,
81.0
1.00
378.
184.
1.00
l.00
1.00
1.00
1.00
528.
43,0
1.00
1.00
1.00
103.
1.00
1.00
1.00
27.0
43.0
1.00
1.00
1.00

2407
1.00
1.00

628. E
1.00
1.00
1.00
1.00

378.

15.0 &
1.00

5250.

154.
l.00
1.00
1.00
1.00

27.0

378.

27.0
1.00
l.CO
1.00

61.0
1.00
1.00
1.00
l.00

15.0
1.00
1.00
1.00



LLL-11

RIVER GAGE DATA

STA. ND. SR2 RIO AISME NEAR EL AISME
SEPTEMBER 1969
DISCHARGE IN CFS

DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
L* 1.00 1.00 1.00 1.00 1.00 1.00 1.00 Bl.0 43.0 27.0 15.0 7.00
2 7.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
4 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
6 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
7 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
9 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

10% 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 799. 799. 334. 103.

11 61 .0 43.0 27.0 27.0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

12 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

13 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

14 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
15 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

16 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

17 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

18 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

19 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

20 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

21 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

22% 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 184, 61.0 43.0 15.0

23 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

24 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 15.0 1.00 1.00 1.00

25 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

26 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

27 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

28 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

29 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

30 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

#SPECIAL POINTS
1 1500/1.00 1550/103.
10 L7T00/15%. 1900/1280.

22 17007334,



RIVER GAGE DATA

NAME: Sta. No. SR3  Rio Carisito near Carisito.

LOCATION:  Longitude 63° 56.8' W, latitude 09° 21.8' N. Approximately
25.2 km WSW of Aguasay, near Carisito.

DRAINAGE AREA: 15.8 sq mi (from topographic map).

GAGE: Model SR recorder attached to left bridge abutment on downstream
side of bridge.

RECORDS AVAILABLE: May 19, 1969 through September 30, 1969.

REMARKS:  Record is good. Shifting control method was applied from
May 19 through September 30. Discharge less than or equal
to 4 cfs was not tabulated.

CODING: M signifies missing data; E signifies estimated data;
blank signifies discharge less than or equal to 4 cfs.

View Looking upstream grom the bridge at the Rio Carisite gaging site.
Flow 4is at an acute angle to the bridge crossing.

I1-173



SUMMARY OF DISCHARGE MEASUREMENTS
FOR
STA. NO. SR3  RIO CARISITO NEAR CARISITO

Meas.
No. Date Made by Stage Discharge Method
ft cfs
1 Aug. 9 Stevens 1.00 4.00 Float-timing
PROVISIONAL RATING TABLE
FOR
STA. NO. SR3  RIO CARISITO NEAR CARISITO
Gage Dis~ Gage Dis- Gage Dis-
Height charge Height charge Height charge
feet cfs feet cfs feet cfs
0.00 2.00 65.0 4.00 1440.
.10 .10 95.0 .10 1530.
.20 .20 155. .20 1630.
.30 .30 220. .30 1730.
.40 .40 280, .40 1830.
.50 .50 335. .50 1930.
.60 .60 385, .60 2030.
.70 .70 430. .70 2130.
.80 0.00 .80 480. .80 2230.
.90 2.00 .90 540. .90 2320.
1.00 4,00 3.00 610. 5.00 2410.
.10 6.00 .10 680. .10 2500.
.20 8.00 .20 760. .20 2590.
.30 10.5 .30 840, .30 2680.
.40 13.5 .40 920. .40 2770.
.50 17.0 .50 1000. 50 2860.
.60 22.0 .60 1080. .60
.70 29.0 .70 1170. .70
.80 38.0 .80 1260. .80
.90 50.0 .90 1350. .90

11-174



SLL-T11

DA
19
20
21
22
23
24
25
26
27
28
29
30
31

¥ 0200
M

1.22

#*SPECIAL POINTS
NONE

RIVER GAGE DATA
STA. NO. SR3 RIO CARISITO NEAR CARISITO
MAY 1969
DISCHARGE IN CFS

0400 0600 0800 1000 1200 1400 1600 1800 2000
M M M M M

220. 280.
6.00

2200

17.0

2400



9LL-11

RIVER GAGE DATA
STa. NOD. SR3 RIO CARISITO NEAR CARISITOD
JUNE 1969
DISCHARGE IN CFS

Y 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400

21 13.5 E 155. 65.0 408. 65.0 65.0 33.2
22 25.3 25.3 29.0 25.3 25.3 17.0 17.0 22.0 22.0 E 22.0 E 22.0 E
23 22.0 E 22.0 E 22.0 E 17.0 E E 17.0 E 17.0 E 17.0 E 123. 123, 38.0 22.0
24 22.0 22.0 M

]
ow

M M M 50.0 29.0 29.0 22.0

26 22.0 22.0 22.0 1 -0 17.0 17.0 13.5 E 10.5 E B.00E 6.00E

30 13.5 17.0 17.0 17.0

*SPECIAL POINTS
NONE



LEE=11

RIVER GAGE DATA
STA. NO. SR3 RIOD CARISITO NEAR CARISITO
JULY 1969
DISCHARGE IN CFS

0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
17.0 17.0 17.0 17.0 33.2 22.0 22.0 22.0 29.0 22.0 22.0 22.0
22.0 22.0 22.0 22.0 17.0 17.0 50.0 33.2 22.0 22.0 22.0 22.0
22.0 22.0 22.0 22.0 22.0 17.0 17.0 17.0 33.2 33.2 22.0 M

M M M L M

<

D@, W~

10% 22.0
11

12% 9.19 454, 10.5
13.

14

15

16

17 6.00
18

19

20

21

22

23

24

25

26

217

28

29

3o

31

#SPECIAL POINTS
10 1900/22.0 1930/733.2
12 1500/29.0



8LL-11

RIVER GAGE DATA

STA. NDO. SR3 RIC CARISITO NEAR CARISITO
AUGUST 1969
DISCHARGE IN CFS

Y 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400

16 7.22

23 50.0 10.5

25
26
27
28
29
30
31

#SPECIAL POINTS
14 1345/11.9
23 1300/2.87 1500/29.0 1630/65.0
24 1635/13.5



6LL-11

RIVER GAGE DATA

STA. NO. SR3 RIC CARISITO NEAR CARISITO
SEPTEMRER 1969
DISCHARGE IN CFS

Y 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000

24% Sb.4 5T4. 22.0 Ta22

*SPECIAL PODINTS
24 0500/960. 0530/1300.

2200

2400



RIVER GAGE DATA

NAME: Sta. No. SR4 Rio Chive near Campamento La Leona.

LOCATION: Longitude 63° 51.2' W, latitude 09° 03.2' N. Approximately
44.8 km W of Oritupano, 6.1 km NNW of Campamento La Leona.

DRAINAGE AREA: 63.6 sq mi (from topographic map).

GAGE: Model SR recorder attached to right downstream side of bridge.
RECORDS AVAILABLE: May 24, 1969 through September 30, 1969.

REMARKS:  Record is fair to poor.

CODING: M signifies missing data; E signifies estimated data.

View Looking upstream to the SR reconden and bridge on the Riv Chive
near Campamento La Leona.

I1-181



SUMMARY OF DISCHARGE MEASUREMENTS
FOR
STA. NO. SR4  RIO CHIVE NEAR CAMPAMENTO LA LEONA

Discharge Uisc}:arge Diséﬁarge

Meas. Under Through Over
No. Date Made by Stage Bridge Culverts Road Method

ft cfs cfs cfs
1 July 11 Richardson 4.0 72. 0 0 Float-timing
2 12 Richardson 3.4 49, 0 0 Float-timing
3 Aug. 12 Stevens 8.6 397. - 97. Float-timing
4 13 Stevens 8.4 a2, - - Float-timing
5 13 Stevens 7.8 - 65. 0 Float-timing
6 14 Stevens 7.0 173. - 0 Float-timing
7 22 Canache 3.4 50. 0 0 Float-timing
8 25 Santos 7.8 199. - 0 Float-timing
9 26 Stevens 6.6 191. - 0 Float-timing

* Flow through the culverts begins at a stage of 5.5 ft (est.)
** Flow over the road begins at a stage of 8.15 ft

RATING TABLE
FOR
STA. NO. SR4  RIO CHIVE NEAR CAMPAMENTO LA LEONA

Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge
feet cfs feet cfs feet cfs feet cfs feet cfs
0.00 2.00 20.0 4.00 65.0 6.00 155. 8.00 360.
.10 .10 22.0 .10 67.0 .10 163. .10 385.
.20 .20 24.0 .20 69.0 .20 171. .20 415.
.30 .30 26.0 .30 71.0 .30 179 .30 450.
.40 .40 28.0 .40 73.0 .40 187. .40 490.
.50 0.00 .50 30.0 .50 75.0 .50 195. .50 535.
.60 1.00 .60 32.0 .60 78.0 .60 203. .60 585.
.70 2.00 .70 34.0 .70 81.0 .70 211. .70 640.
.80 3.00 .80 36.0 .80 84.0 .80 219, .80 700.
.90 4.00 .90 38.0 .90 87.0 .90 227. .90 765.
1.00 5.00 3.00 40.0 5.00 90.0 7.00 235, 9.00 835.
.10 6.00 .10 42.0 .10 94.0 .10 243, .10
.20 7.00 .20 44.0 .20 98.0 .20 251. .20
.30 8.00 .30 47.0 .30 102. .30 260. .30
.40 9.00 .40 50.0 .40 106. .40 270. .40
.50 10.0 .50 53.0 .50 110. .50 280. .50
.60 12.0 .60 56.0 .60 119. .60 292, .60
.70 14.0 .70 59.0 .70 128. .70 306. .70
.80 16.0 .80 61.0 .80 137. .80 322. .80
.90 18.0 .90 63.0 .90 146. .90 340. .90

11-182



€8L-11

DA
24
25
20
217
2h
24
30
31

Y 0éun
v
2Ual)
2uail
20U
2Uu.0
20l
2440
24,0

*S5PECTAL PLINTS
Y

Hadu
M

Tal
20s0
2040
20.0
72C.)
24,0
24.0

ColO

20.0
20.0
20.0
20.0
20.0
24.0
L

STA, NN,

0HOO
M
20.0
20.0
20.0
2040
20.0
24.0
24,0

sS4

RIOD CHIVE NEAR CAMPAMENTN LA LEOMA

1000

20.0
20.0
zUIG
20.0
20.0
24.0
2440

RIVFR GAGE DATA

MAY 1969
DISCHARGF [N CFS

1200
20.0
20.0
20.0
20.0
20.0
200
26,0
26,0

1400

2C.
20,
20.
20.
20.
20.
24,
2.

o
0
0
(4]
]
0
o]
(¢}

1600
2040
20.U
20.0
20.0
20.C
20.0
264.0
26.0

1800
20.0
20.0
20.0
20.0
20.0
20.0
2440
24 .0

2000
2G.U
20.0
20.0
204l
200
244U
244U
24,0

2200
20.0
20.0
20.0
20.0
20.0
24.0
24.0
24.0

2400
20.0
20.0
20.0
20.0
20.10
24.0
24.0
24.0



v8L-11

L= B« R T

<

a2n0
2440
24.C
24.0
240
241
24.0
24,0
24,0
200
2U.0
20.0
20«0
20.0
20.0
20,0
2u.0
L. 0
2U.0
320
2.0
200
2U.C
2ull
200
2u.U
20.0
2Ua0)
20.0
20.0

*SPECIAL POIMNTS
NEINL

0400
24 .U
26,0
24.0
2420
24.0
24.0
2% .0
24.0
2040
20.0
20.0
200
20.0
20.0
200
20.0

20,0
2040
32.0
2440
20,0
200G
20,0
20.0
2040
20.0
200
70,0
20.0

0600
24,0
24 .0
24,0
24.0
24.0
24.0
24.0
24,0
20.0
20.0
20.0
20.0
20.0
20.0
2G.0
20.0
™
200
20.0
30.0
24,0
20.0
200
20.0
20.0
20.0
20.0
20.0
20.0
20.0

STA. ND.

0800
24.0
2440
24.0
24.0
2440
24.0
24.0
24.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0

M
20.0
24,0
30.0
24.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20-0
20.0

SR4

RIN CHIVE NEAR CAMPAMENTN LA LEONA

1000
24,0
24.0
24.0
24,0
24.0
24.0
260
24.0
20.0
20.0
20.0
20.0
20.0
20,0
20.0
200

20.0
2440
30.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0

RIVER GAGF DATA

JUNE 1969
DISCHARGE IN CFS

L200
24.0
24.0
24,0
24.0
24.0
24.0
24.0
24.0
?0.0
20.0
200
20.0
20.0
20.0
20.0
20.0
20.0
20.0
280
30.0
20.0
20.0
20.0
20.0
20.0
20.0
200
20.0
20.0
20.0

1400
24.0
24,0
24.0
24.0
26,0
24.0
24.0
24.0
20.0
20.0
20.0
20.0
20.0
200
20.0
20.0
20.0
20.0
40.0
30.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0

L600
2440
24.0
24.0
24.0
24.0
24.0
24,0
24.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
40.0
30.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0

1R0D0
24,0
24.0
24.0
24.0
24.0
24.0
24.0
24.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
40.0
28.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
16.0
20.0
20.0

2000
2440
2440
24,0
24.0
24.0
24.0
24.0
24.0
20.0
20.0
20.0
20.U
20.0
20.0
20.0

20.0
20.0
36.0
28.0
20.0
20,0
20.0
20.0
20.0
20.0
20.0
16.0
20.0
20.0

2200
24.0
24.0
24.0
2440
24.0
24.0
24.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
M

20.0
20.0
32.0
28.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
16.0
20.0
20.0

2400
24.0
24.0
24.0
24.0
24.0
24.0
24,0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
M

20.0
20.0
32.0
28.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0



G8L-1I

-

[ ol SN N R N e

10#*
11#
12
13
14
19
lo
17
18]
19
20
21
22
23
24
25%
26
217
2b
24
30
31

SSPLCTAL POLATS
190U/28.0
L100/6T7.0
2L0U/3G .0

10
11
25

Q2n0
2U.0
20.0
20.0
21,0
2J.0
20.0
20.0
20.0
20.0
20.0
73.0
SU.0
9.0
42.0
47,0
40 .0
16.0
36.0
v
I
T3.0
65,0
4U.0
32.0
0.0
56«0
4040
34,0
.0
Zhal)
0.0

0400 n60w
0.0 20.0
200 23.0
20.0 2040
20.0 20.0
20.U 20.0
2.0 20.0
20.0 20.0
204U 20.0
20.0 20.0
20.0 20.0
73.0 73.0
5040 50.0
0.0 Bl.0
42.0 40.0
4faU G4 .0
40U 4U.0
6.0 36.0
6.0 36.0
" M

o M
73.0 T73.0
6laU 56.0
40 a 0 36.0
32.06 32.0
Iua0 30.0
53.0 44.0
Wl WU 6240
4.0 34,0
2n.0 2R.0
2bal 26.0
20.0 20.0

2100/44,.0

2300/44.0

S5TA. ND.

0800
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
73.0
50.0
73.0
40.0
42.0
4040
36.0
36.0

M
73.0
53.0
36.0
32.0
30.0
40.0
38.0
34.0
24.0
26.0
20.0

SR4

210 CHIVF NEAR CAMPAMENT( LA LEONA

L1000
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
73.0
50.0
65.0
42.0
40.0
40.0
35.0
36.0

73.0
53.0
36.0
32.0
30.0
38.0
36.0
34.0
26.0
26.0
20.0

RIVER GAGE DATA

JULY 1969
DISCHARGE [N CFS

1200
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
65.0
50.0
61.0
42.0
40.0
3I4.0
36.0
36.0
44,0
73.0
73.0
50.0
36.0
30.0
30.0
36.0
36.0
34,0
2640
24.0
20.0

1400
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
61.0
50.0
56.0
42.0
40.0
360
36.0
36.0
50.0
73.0
73.0
44,0
32.0
30.0
30.0
36.0
34.0
32.0
26.0
24.0
20.0

1600
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
59.0
53.0
53.0
42.0
40.0
36.0
36.0
M

50.0
73.0
73.0
4440
32.0
30.0
30.0
32.0
34.0
30.0
26.0
24.0
20.0

1800
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
53.0
61.0
50.0
b4 .0
40.0
36.0
36.0

73.0
69.0
40.0
32.0
30.0
30.0
32.0
34.0
30.0
2640
2440
20.0

2000
20.0
20.0
20.U
20.0
20.0
2040
20.0
20.0
20.0
36.0
53.0
69.0
47.0
4T.0
40.0
36.0
36.0
M

73.0
69.0
40.0
3z.u
30.0
32.0
32.0
34.0
30.U
264U
24.0
20.0

2200
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
69.0
50.0
Bl.0
4T7.0
4T7.0
40.0
36.0
36.0

73.0
65.0
40.0
32.0
30.0
40.0
36.0
34.0
30.0
26.0
20.0
20.0

2400
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.9
T3.0
50.0
87.0
44.0
47.0
40.0
16.0
36.0

73.0
65.0
4040
32.0
0.0
56.0
40.0
34.0
30.0
26.0
20.0
20.0



98L-11

DAY 0200
1 2d.N
Z 2L.0
3¢ U0
he 6.0
5 T1.40
& S0.U
' LYY
Ee 34,0
9 i [
10 69.0
11# Tss0)
12% 235,
1= Sk,
L4 292,
15 1495
1é T7T3.0
L7 S56.C
18 Ga.l
Ly# i)
20% 110,
21 114,
22 61.0
23 44 .0
24% Hidald
2% 24,
26 i L0 e
27 ~
24 GUaed
29 Ht. 0
iu 5§5.0
31 SU.0
ESPECLAL w1 NTS
} 2100/26.0)
& N10U/68.0
-] 1 IQO/F 36 .0
Ll 2100790 .0
12 R RV BT
13 1300/5 5.
1Y 1LOU/ 140
2u WO Tt and
21 whilu/lla.
24 | SR TERF AT B

dn00
20.0C
20.0
0.0
1.0
.0
56.0
40«0
3&.0
e
62.0
Taal
251.
535
290,
179
T1.C
S3.u
G440
Ha .0
94,9
110,
9.0
44 .0
7.0
251.
270
M
65.0
53.0
53.0
S5Udels

0600
20.0
2U.U
20.0
T3.0
£69.0
56.0
40,9
34,0
84 .0
L9.0
TGa1
4
535
280,
155
65.0
54.0
44,0
b 0
H7au
0.0
56.0
4u.0
47.0
251
270,
L]
65.0
5%.0
23.0
50.0

2300742.0

1920/65.0
2300/155.

LIN/1n2.
1300102,

Zlau/on,0

STA. NOD.

0800
20.0
20.0
20.0
T3.0
6740
56.0
40.0
32.0
75.0
T4.l
73.0
p']

535.

260,

137.
65.0
50.0
44,0
50.0
65.0
8l.0
S6.0
40,0
50.0

260.
£5.0
50.0

53.0
50.0

2100/R4.0

24300/195.

SR4

RIO CHIVE NEAR CAMPAMENTO LA LEONA

1009
20.0
20.0
20.0
67.0
65.0
56.0
40.0
32.0
71.0
73.0

B4.0

535,

?51.

128.
61.0
50.0
44,0
61.0
65.0
75.0
53.0
40.0
50+0

243,

63.0
50.0
53.0
50.0

RIVER GAGE DATA

AUGUST

1969

DISCHARGE IN CFS

1200
20.0
20.0
20.0
63.0
65.0
53.0
36.0
32.0
69.0
73.0
78.0
M
535.
235.
110.
61.0
44,0
b4, 0
BT.0
61.0
75.0
53.0
3R.0
50.0
M
219.
M
61.0
50.0
5%.0
40.0

1400
20.0
20.0
20.0
56.0
63.0
53.0
40.0
30.0
65.0
T4.6
TA.O
M
i60.
235,
102.
59.0
4440
53.0
110.
98.0
T5.0
50.0
40.0
63.0
292.
203.
65.0
61.0
53.0
50.0
38.0

1600
20.0
20.0
20.0
56.0
63.0
44 .0
38.0
30.0
63.0
T4.6
78.0
6460.
322.
235,
20.0
61.0
44.0
53.0
137.
110.
T3.0
50.0
44.0
67.0
340.

65.0
61.0
53.0
50.0
38.0

1A00
20.0
20.0
20.0
61.0
63.0
44,0
34.0
47.0
63.0
Taat
78.0
640 .
322.
211
90.0
59.0
44,0
53.0
171.
110.
73.0
47.0
4T.0
71.0
292.

65.0
61.0
53.0
50.0
38.0

2000
20.0
20.0
20.0
65.0
63.0
44 .0
34.0
69.0
61.0
Téaal
90.0
585.
322.
203.
Al.0
56.0
44,0
50.0
179.
110.
69.0
44,0
47.0
75.0
292.
M
65.0
56.0
53.0
50.0
38.0

2200
20.0
20.0
32.0
65.0
63.0
44,0
34.0
90.0
63.0
73.0
119.
640.
306.
203.
75.0
56.0
44.0
47.0
171.
110.
69.0
44,0
47.0
lab6.
292.
65.0
56.0
53.0
50.0
38.0

2400
20.0
20.0
S6.0
69.0
63.0
44.0
34.0
90.0
65.0
73.0
187.
5315.
306.
1954
75.0
56.0
44,0
44.0
137.
110.
69.0
44.0
47.0
235.
292.
65.0
56.0
53.0
50.0
38.0



(8L-1I

RIVER GAGE DATA

STA. NN, SR4 RIND CHIVE MEAR CAMPAMENTN LA LEONA
SEPTEMBER 1969
DISCHARGE IN CFS

DAY 0200 0420 0600 0R00 L1000 1200 1400 1600 1400 2000 2200 2400
1 Ihet 33.0 38.0 36.0 36.0 0.0 36.0 36.0 36.0 L1 36.0 36.0
Z 6.0 16.0 36.0 6.0 36.0 M " M M M M M
3 M M M M M 32.0 32.0 32.0 32.0 32.0 32.0 32.0
4 3e.1 32.0 32.0 32.0 32.0 12.0 32.0 32.0 32.0 32.0 32.0 32.0
5 3.0 12.0 32.0 32.0 32.0 12.0 28.0 28.0 28.0 28.0 28.0 28.0
6 2t 2Ha1) 28.0 28.0 28.0 28.0 28.0 29.0 2H.0 28.0 28.0 28.0
7 2440 9.0 28.0 2d.0 28.0 28.0 78.0 28.0 23.0 28.0 28.0 28.0
H 2ha0) il 28.0 28.0 2R.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
9 2d.10 24.0 28.0 28.0 28.0 28.0 30.0 30.0 30.0 30.0 30.0 30.0
Lu 3v.0 30.0 30.0 30.0 30.0 30.0 26.0 26.0 26.0 26.0 26.0 26.0
11 2.0 2640 26.0 2640 26.0 26.0 26.0 M M M M M
12 M M M M M M 44,0 47.0 47.0 4T.0 47.0 47.0
13 S50.0 G640 56.0 59.0 53.0 5640 56.0 56.0 53.0 53.4 53.0 50.0
14 50.0 5J.0 50.0 44,0 44,0 40.0 40.0 36.0 36.0 34.0 34.0 34.0
15 34.0 34.0 34.0 34.0 34.0 I0.0 30.0 30.0 30.0 30.90 30.0 30.0
lo iv.0 LIV 0.0 30.0 40.0 30.0 28.0 2H.0 28.0 28.0 28.0 28.0
L 2.0 2dels 2840 28.0 28.0 28.0 28.0 23.0 2B.0 28.0 28.0 28.0
18 260 2640 26.0 26.0 26.0 26.0 26,0 2440 24.0 24.0 24.0 24.0

19 24,0 24.0 24%.0 24.0 24.0 26,0 24.0 24.0 24.0 24.0 24.0 24.0

20 24.0 24 .0 24.0 24,0 24.0 24.0 24.0 24.0 24.0 2440 24.0 24.0

21 Z4.0) 24.0 24.0 24,0 24.0 24.0 24.0 24.0 24.0 2440 24.0 24.0

22% 4.0 24.0 24.0 2440 24.0 24.0 2640 42.0 61.0 69,0 65.0 56.0

23 ER PRt 93.0 47.0 47.0 44,0 44.0 fé .0 40.0 40.0 36.0 36.0 36.0

24 4.0 $4.U 34.0 34.0 34.0 34.0 34.0 36.0 36.0 36.0 36.0 36.0

29 36.0 36.0 36.0 36.0 36.0 36.0 36.0 360 32.0 32.0 32.0 32.0

26 320 2.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0 32.0

21 372.0 32.0 32.C 32.0 32.0 3z2.0 32.0 30.0 30.0 30.0 30.0 30.0

2H .0 0.0 3u.0 30.0 30.0 30.0 E 30.0 E 30.0 E 30.0 E 30.0 F 30.0 iv.0

249 el v .0 & 30.0 E 30.0 E 36.0 E 36.0 E 36.0 36.0 16.0 36.0 36.0 16.0

Jus 6.0 6.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0 26.0

sSPECLAL POINTS
22 150G/ 300 1790/47.0
30 0500/ 44 .0



RIVER GAGE DATA

4
NAME: Sta. No. SR5 Rio Chupururo near Campo Mata.

LOCATION:  Longi tude 64° 03.5' W, latitude 09% 12.6' N. Approximately
34.5 km ESE of Cantaura, 1 km SW of Campo Mata.

DRAINAGE AREA: 60.0 sq mi (from topographic map).

GAGE: Model SR recorder attached to right downstream side of bridge.
RECORDS AVAILABLE: May 19, 1969 through September 30, 1969.

REMARKS:  Record is fair to good.

CODING: M signifies missing data; E signifies estimated data.

View Looking downstream to the bridge cvern the Reo Chupwruwro near Campo
Mata. The float well for the SR recorden is visible between the cross-
bracing on the night set of plers.

I1-189



SUMMARY OF DISCHARGE MEASUREMENTS
FOR
STA. NO. SR5 RIO CHUPURURO NEAR CAMPO MATA

Meas.
No. Date Made by Stage Discharge Method
ft cfs
1 July 19 Stevens 8.5 452, Float-timing
2 Aug. 9 Stevens 3.5 54, Float-timing
3 12 Stevens 9.0 504. Float-timing
4 13 Contreras 4.8 107. Float-timing
5 14 Contreras 5.2 137. Float-timing
RATING TABLE
FOR
STA. NO. SRS  RIO CHUPURURO NEAR CAMPO MATA
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge
feet cfs feet cfs feet cfs feet cfs feet cfs
2.00 .00 4.00 70.0 6.00 200. 8.00 395. 10.00 615.
.10 3.00 .10 75.0 .10 209. .10 406. .10
.20 6.00 .20 80.0 .20 218. .20 47, .20
.30 9.00 .30 85.0 .30 227. .30 428. .30
.40 12.0 .40 90.0 .40 236. .40 439, .40
.50 15.0 .50 95.0 .50 245, .50 450, .50
.60 18.0 .60 101. .60 255. .60 461. .60
.70 21.0 10 107. .70 265. .70 472, .70
.80 24.0 .80 113, .80 275. .80 483, .80
.90 27.0 .90 119. .90 285. .90 494, .90
3.00 30.0 5.00 125. 7.00 295. 9.00 505. 11.00
.10 34.0 .10 132. .10 305. .10 516. .10
.20 38.0 .20 139. .20 315. .20 527. .20
.30 42.0 .30 146. .30 325. .30 538. .30
.40 46.0 .40 153. .40 335. .40 549, .40
.50 50.0 .50 160. .50 345, .50 560. .50
.60 54.0 .60 168. .60 355. .60 571. .60
.70 58.0 .70 176. .70 365. .70 582. .70
.80 62.0 .80 184. .80 375. .80 593. .80
.90 66.0 .90 192. .90 385. .90 604. .90

II-190
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Dy DL
14 3

20 u.dn
21 L4 0 0
24 LUl
23 [V 1]
2% .00
25 J.00
2 00
ral a0
P ] [P V]
& [ 55 11}
1 raE)
il (VI L6

SLPLCTAL POINTS

M

(RN L]

a2
LI 198 ¢
s ]
DaiC
s
Ja0u
feun
U1
Dl
e
1. 00
.00

TRV

v
0.0
a3
N Y]
e O
e (30
ha (30
e 10
.00
U0
Ua )0
Ue 20
(ha (10

SThe N

Q800

D032
0.00
0.00
0.00
0.00
N. 00
Da00
0.00
.00
D490
0«00
0.00

545

RIVER GAGE DATA
0 CHUPURURD MEAR CAMPD HMATA

MAY 1969
DISCHARGE [N CFS

a0 1200

& 0. 00
Na30 0.00
D00 1,00
0.00 Uann
U0 Q.00
V.00 0. 00
0.00 Q.00
0.710 n.no
0.00 0.00
0 0. 00
6400 G0
0.00 0. 00
Ua0 Q.00

Lagn

0,00
G.00
0.00
0.00
G.00
0.00
0.00
0.00
0.00
0.00
6.00
C.00
0.00

1600

0.00
0.00
N.00
0.0
0.00
.00
Q.00
0.00
0.00
Q.00
5.00
N 00
Q.00

1A0D

D00
0.00
0.00
0.00
0.00
0«00
0,00
a0
n.00
C.00
6400
.00
0.00

2000

0.00
0.00
0.00
0.032
0.00
0«00
0«00
0.00
U.on
0.00
6400
0400
D.00

2200

0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
65.00
0.00
U.00

2400

0.00
0.00
0.00
0. 00
0.00
0.00
0.00
0. 00
0.00
0.00
6.00
U.00
0.0



26111

DAY 02340
1 U009
2 tia QU
3 LU0l
& Va0
9 a2t}
6 halild
7 Hal
H L
9 3.0

10 Ll

11 2.0

12 15.0

| L 12.0

14 15.0

15 l4.0

16 14,0

Lr 1.0

14 24,0

19 14.0

20 [ TH

21 e 9200

2¢ .00

23 e

24 Ul 0n

25 6,00

26 a0

2 e 00

2n wae Q0

2 [P el

30 L. 00
CSPECIAL PILNTS

MUK E

Nani

.00
0.00
{1 a0}
e 00
0400
O.U0n
1.0
24.0
24.0
18.0
18,0
15.0
12.0
18,0
lha0
4.0
138.0
4.0
12.0
C.00
V.00
J.90
G« 00
0.00
0L 00
64 00
0. 00
U« 00
Deuidd
.00

0600

0,00
0.00
0.00
000
0.00
0.00
15.0
24.0
24.0
18.0
18.0
19.0
12.0
18.0
1.0
16.0
18.0
14.0
6.0
.00
0.20
v.o0
0.00
0.00
.90
00
Q.00
U« 00
0.00
.00

STA,

0800

N.00
N.00
0. 00
0.00
0.00
0.00
15.0
240
24.0
18.0
18.0
15.0
12.0
15.0
13.0
18.0
24,0
18.0
D400
0.00
Q.00
0.00
0.00
0.00
0.00
000
0.00
0.00
0.00
0.00

ND. SRS

RIVER GAGE DATA

1969

NISIHARGE [N CFS

L1000

0.00
00U
00
0.00
0.00
0.00
18.0
14.0
18.0
18.0
15.0
15.0
12.0
15.0
13.2
18.0
0.0
18.0
.00
0.00
0.00
J.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1200

U.00
0.00
0.00
0.00
0.00
0.00
18.0
18.0
18.0
18,0
15.0
12.0
15.0
12.0
14,0
18.0
0.0
L8.0
QN0
C.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.C0
0.00

1400

0.00
0.00
0.00
0.00
0.00
0.00
12.0
18.0
18.0
18.0
15.0
17.0
15.0
12.0
1.0
11.0
2440
24.0
0.n0
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00

RIO CHUPURURD NEAR CAMPD MATA

1600

.00
0.00
0.00
0.00
0.00
6.00
18.0
1R.0
19.0
18.0
15.0
12.0
| &P
12.0
4.0
18.0
24.0
i0.0
0.00
0.00
0.00
0.00
0.00
6.00
000
0.00
N.00
0.00
0.00
C.00

1800

0.00
0.00
0.00
N.00
0.00
6.00
26.0
24.0
14.0
18.0
15.0
12.0
15.0
15.0
18.0
18.0
26.0
30.0
0.00
0.00
0.00
0.00
0.00
6.00
12.0
0.00
0.00
0.00
0.00
12.0

2000

0.00n
0400
0.00
0.00
D.00
12.0
30.U
ja.0
18.0
18.0
15.0
12.0
15.0
18.0
18.0
18.0
24,0
26.0
0.00
N.00
0.00
0.00
0.00
6.00
12.0
0.00
0.00
0.00
0.00
18.0

2200

0.00
V.00
0.00
0.00
0.00
12.0
30.0
30.0
18.0
18.0
15.0
12.0
15.0
18.0
18.0
18.0
24.0
24.0
0.00
0.00
0.00
0.00
0.00
6.00
12.0
0.00
0.00
0.00
0.00
18.0

2400

0.00
0.00
0.00
0.00
0.00
12.0
10.0
30.0
1.0
18.0
15.0
12.0
15.0
18.0
l8.0
18.0
26.0
18.0
0.00
0.00
0.00
0.00
0.00
6«00
6.00
0.00
0.00
J. 00
0.00
14.0



€61-1I

DAY

O L ~0UP wh e

————
- -

las
15
16
17%
18#%

20
il
22
23
24
25
26
21
28
29
30
31

#5PECTAL PUOINTS

14
17
18

0200

15.0
000
V.00
0.00
0.00
0.00
0.00
12.0
0.00
U.00
12.0
9.00
6.00
18.0
34.0
38.0
18.0
70.0
450.
50.0
18.0
1.0
1.0
1d.0
15.0
1he0
1%.0
15.0
15.0
15.0
15.0

1900/18.0
2100/15.0
D9NU/80.0

0400 0600
15,0 9.00
6.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.0C 0.00
0D.00 0.00
12.0 6.00
0.00 0.00
0.00 U.00
12.0 12.0
.00 9.00
6.00 6.00
18.0 18.0
2440 18.0
34.0 3H.0
18.0 15.0
95.0 95.0
406. 450.
42.0 30.0
18.0 18.0
18.0 18.0
14.0 18.0
18.0 18.0
15.0 15.0
190 15.0
15.0 15.0
15.0 15.0
15.0 15.0
15.0 15.0
15.0 15.0
2320/209.
2100/70.0

STA. ND.

DL

9.00
0.00
0.00
0.00
0.00
0.00
0.00
6.00
0.00
0.00
12.0
9,00
6.00
18.0
18.0
3H.0
15.0
95.0
450.
30.0
18.0
1R.0
18.0
18.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0

2300/582.

RIVER GAGE DATA
R10 CHUPURURDO NEAR CAMPD MATA

SRS
JULY 1969
DISCHARGE IN CFS
1000 1200
12.0 12.0
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
12.0 12.0
9.00 9.00
6.00 6.00
18.0 18.0
18,0 18.0
u v
15.0 19.0
62.0 54.0
395, M
10.0 18.0
18.0 18.0
18.0 18.0
18.0 18.0
1R.0 18.0
15.0 15.0
15.0 15.0
15.0 15.0
15.0 15.0
15.0 15.0
15.0 15.0
15.0 15.0

1400

12.0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12.0
9.00
6.00

18.0

15.0
M

15.0

46.0
M

18.0

18.0

18.0

18.0

18.0

15.0

15.0

15.0

15.0

15.0

15.0

15.0

1600

12.0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12.0
9.00
6.00

15.0

15.0
"]

15.0
30.0

18.0
18.0
1R.0
18.0
18.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0

1800

6.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
7.00
9.00
9.00
6.00
15.0
24.0

15.0
30.0
125.
18.0
18.0
18.0
18.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0

2000

6.00
0.00
0.00
12.0
0.00
0.00
12.0
0.00
0.00
9.00
9.00
9.00
6.00
34.0
38.0
27.0
15.0
30.0
101.
18.0
18.0
18.0
18.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0

2200

6.00
0.00
0.00
6.00
0.00
0.00
12.0
0.00
0.00
9.00
9.00
9.00
6.00
34.0
38.0
24.0
62.0
450.
80.0
18.0
18.0
18.0
18.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0

2400

6.00
0.00
0.00
0.00
0.00
0.00
12.0
0.00
0.N0
9.00
9.00
3.00
6.00
42.0
38.0
21.0
192.
560.
6640
18.0
18.0
18.0
18.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0



v6L-11

ey 2un
1 15.0
2 15.4
3 Lo.0
& L 5
5 210
6 la.0)
s Viald
LB 21L.0
qe lttsg
10 3.0
11= 2ha.0
12% 140.
13 9%
la* 221.
1% Toed)
1 Hleld
17 HU.O
Li* Hla )
19 el
2u ~
21 i
22 “
3% M
Pl S l6u.
2ht M
246 3.0
A ¥
PR 1.l
29 Yial)
30 2ol
11 Zlati
s CIAL POYIRTS
L] 1500/ P .0
O 1L130/307,0
! GOUNIA2 .0
B 1960421 .0
i usiiu/12h.
1401 2300/ da )
12 Nroysasg,
14 D300,
14 A TVITR S B
Ly 1900/ . U
23 TV A
2n Vaibgd L,
P Foiud 4 ot
2t L&t 02l

nan

15.0
150
1a.0
42.u
210
l18a0
AU.0
21.0
139,
2440
2440
146,
2004
213,
90.0
R0.0
H0.0
Hla b
M50
4

Uhai0

15.0
15.0
15.0
42.0
21.0
13.0
46,0
21.0
.0
24.0
Fa 0
lhbte

l46.

153,

20.0
0.0
RO.0
BuL.0
95.9

2100/119.
DTANIHDLO

1Tunfasi.
N0/ 1 b4,

| ASES PR V)

S5TA. ND.

0800

15.0
15.0
1.1
38.0
18,0
18.0
30.0
21.0
58.0
24.0
24.0

450

113.

125,
A5.0
8040
HO.0
RO.0
0.0

M

90.0
38.0
“

18.0
38.0
21.0
21.0

21007450,
1900711 3.

RIVER

1900/160.

GAGE DATA
SRS RI0 CHUPURURO NFAR CAMP(O MATA
AUGUST
DISCHARGE InN CFS

1200

15.0
15.0
15.0
27.0
18.0
18.0
21.0
21.0
34.0
24,0
24.0
413,

AQ.N
15,0
AG.N
0.0
AQ.D
KO«

M

M

»

M

M

[
18.0

M
21.0
15.0
34.0
21.0
18.0

1969

2200

15.0
15.0
42.0
21.0
18.0
24.0
21.0
lat.
24,0
24.0
24.0
3195.
221,
139.
ROLO
BO.O
HO.2
95,0
“
“
v
"

160,
“

I8.0
“
1H.0
21.0
4.0
4.0
18.0

2400

15,0
l%.0
4240
21.0
18.0
50.7
2140
lab.
310.0
2441
l46.
355.
2217,
101.
80.0
AQ. 0
P00
95.0
"

160,

(0]

iR

18.0
21.0
24,0
2L}
LRN



G6L-11I

LA

———
NP RN D& N P e -

——
T o~

149
20
21
22
23
24
2%
26
21
28
29
30

. ]

¥ 0200

18.0
19.0
15.0
19.0
15.0
15.0
15.0
il 15.0
3.0
18.0
?l.0
21.0
1.0
15.0
1.0
1.0
15.0
15.0
1.0
1.0
19.0
15,0
15.0
15.0
ldal)
15.0
15.0
15.0
15.0
12.0

®SPLCIAL POINTS

1500/27.0

0400

18.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
30.0
15.0
18.0
21.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15«0
15.0
15.0
18.0
15.0
15.0
15.0
15.0
12.0

0600

18.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
24.0
15.0
15.0
1d.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
21.0
15.0
15.0
15.0
15.0
15.0
12.0

STA.

0ROO

18.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
21.0
15.0
15.0
18.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
30.0
15.0
15.0
15.0
15.0
15.0
12.0

ND.

SRS
5

1000

18.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
14.0
15.0
15.0
13.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
38.0
15.0
15.0
15.0
15.0
12.0
12.0

RIVER GAGE DATA

RID CHUPURURDO NFAR CAMPD MATA

EPTEMRER 1969
DISCHARGE IN CFS

1200

15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
18.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
30.0
15.0
15.0
15.0
15.0
12.0
12.0

1400

15.0
15.0
15.0
15.0
15.0
15.0
27.0
15.0
18.0
15.0
15.0
150
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
27.0
15.0
15.0
15.0
15.0
12.0
12.0

1600

15.0
15.0
15.0
15.0
15.0
15.0
264.0
30.0
18.0
15.0
M

L5.10
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
24.0
15.0
15.0
15.0
15.0
12.0
12.0

1800

15.0
15.0
15.0
15.0
15.0
15.0
18.0
30.0
18.0
16.8
30.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
21.0
15.0
15.0
15.0
15.0
12.0
12.0

2000

15.0
15.0
15.0
15.0
15.0
15.0
18.0
30.0
18.0
24.0
2440
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
18.0
15.0
15.0
15.0
15.0
12.0
12.0

2200

15.0
15.0
15.0
15.0
15.0
15.0
18.0
30.0
18.0
21.0
24.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
18.0
15.0
15.0
15.0
15.0
12.0
12.0

2400

15.0
15.0
15.0
15.0
15.0
15.0
15.0
30.0
18.0
21.0
21.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
15.0
l8.0
15.0
15.0
12.0
15.0
12.0
12.0



RIVER GAGE DATA

NAME: Sta. No. SR6 Ri0 Guepe near E1 Limon

LOCATION:  Longitude 63° 51.2 W, latitude 09° 05.2' N. Approximately
45.3 km WNW of Oritupano, 1.2 km SW of E1 Limdn.

DRAINAGE AREA: 47.4 sq mi (from topographic map).

GAGE: Model SR recorder attached to right downstream side of bridge.
RECORDS AVAILABLE: May 24, 1969 through September 30, 1969.

REMARKS:  Record is fair to poor.

CODING: M signifies missing data; E signifies estimated data.

View Loching downstream at the Rie Guepe at bankful discharge. The
bridge and SR necorder are about 300 feet upstream of this reach.

[1-197



SUMMARY OF DISCHARGE MEASUREMENTS
FOR
STA. NO. SR6  RIO GUEPE NEAR EL LIMON

Meas.
No. Date Made by Stage Discharge Method
ft cfs
1 July 10 Duke 1.0 13.5 Float-timing
2 1 Richardson 3.0 68. Float-timing
3 12 Richardson 4.6 126. Float-timing
4 Aug. 9 Stevens 4.3 145, Float-timing
5 : e Stevens 9.3 525. Float-timing
6 13 Stevens 8.0 386. Float-timing
7 14 Stevens 8.0 1. Float-timing
8 24 Stevens 9.8 679. Float-timing
9 25 Santos 7.6 282. Float-timing
RATING TABLE
FOR
STA. NO. SR6  RIO GUEPE NEAR EL LIMON
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge Height charge
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs
0.00 0.00 2.00 36.0 4.00 110. 6.00 210. 8.00 350. 10.00 690.
.10 1.00 .10 39.0 .10 114. .10 216. .10 360. .10 na.
.20 2.00 .20 42.0 .20 118. .20 222. .20 370. .20 736.
.30 3.00 .30 45.0 .30 122. .30 228. .30 382. .30 762.
.40 4.00 .40 48.0 .40 126. .40 234. .40 394. .40 790.
.50 5.00 .50 51.0 .50 130. .50 240. .50 408. .50 820.
.60 6.00 .60 54.0 .60 135. .60 246. .60 422. .60 852.
.70 7.00 .70 58.0 .70 140. .70 252, .70 438. .70 886.
.80 8.00 .80 62.0 .80 145, .80 258. .80 454, .80 922.
.90 10.0 .90 66.0 .90 150. .90 264. .90 472, .90 960.
1.00 12.0 3.00 70.0 5.00 155. 7.00 270. 9.00 490, 11.00 1000.
.10 14.0 .10 74.0 .10 160. .10 277. .10 510. .10
.20 16.0 .20 78.0 .20 165. .20 284. .20 530. .20
.30 18.0 .30 82.0 .30 170. .30 291, .30 550. .30
.40 20.0 .40 86.0 .40 175. .40 299. .40 570. .40
.50 22.0 <50 90.0 .50 180. .50 307. .50 590. .50
.60 24.0 .60 94.0 .60 186. .60 315. .60 610. .60
.70 27.0 .70 98.0 .70 192, .70 323. .70 630. .70
.80 30.0 .80 102. .80 198. .80 332. .80 650. .80
.90 33.0 .90 106. .90 204, .90 341. .90 670. .90

I1-198



66L-11

DA
24
25
26
27
24
29
30
31

b 0200
]

36.0
36.0
36.0
36.0
36.0
4240
4240

&SPECIAL PIOINTS
NONE

0400

16.0
6.0
3.0
6.0
1640
4240
42.0

0600
M

36.0
36.0
36.0
36.0
36.0
42.0
42.0

STA.

0800

36.0
36.0
36.0
36.0
36.0
42.0
42.0

ND. SR

1000

36.0
36.0
36.0
36.0
36.0
42.0
42.0

RIVER GAGE DATA

6 RIO GUEPE NEAR EL LIMDN

MAY 1969
DISCHARGE IN CFS

1200
36.0
36.0
36.0
36.0
36.0
36.0
42.0
42.0

1400
36.0
36.0
36.0
36.0
36.0
36.0
42.0
42.0

1600
36.0
36.0
36.0
36.0
36.0
36.0
42.0
42.0

1800
36.0
36.0
36.0
36.0
36.0
42.0
42.0
42.0

2000
36.0
36.0
36.0
36.0
36.0
42.0
42.0
42.0

2200
36.0
36.0
36.0
36.0
36.0
42.0
42.0
42.0

2400
16.0
36.0
36.0
36.0
36.0
42.0
42.0
42.0



002-11

DAY 0200
1 42.0
2 4.0
3 36.0
4 3Ib.0
S 30.0
6 3.0
7 36.0
] 3u.0
k| 36.0

10 36.0

11 6.0

12 36,0

13 36.0

14 3IL.0

15 36.0

16 36.0

Lt 3.0

186 36.0

149 36.0

20 4.0

21 4.0

22 4.0

23 42,0

24 42.0

2Y 472.0

26 39.0

2 36.0

28 36.0

249 2.0

30 42.0

ASPECIAL PAINTS
NONE

0400
h2e0
4240
316.0
36.0
5.0
36.0
36.0
1640
36.0
36.0
36.0
36.0
36.0
15.0
36.0
36.0
6.0
35.0
36.0
44.0
48.0
43.0
42.0
42.0
42.9
13.0
16.0
36.0
42.9
42.0

0600
42.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
346.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
35,0
36.0
48.0
48.0
4HL0
42.0
42.0
42.0
39.0
36.0
36.0
42.0
42.0

5TaA.

0800
42,0
16.0
36.0
36.0
16.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
16.0
36.0
36.0
36.0
48.0
48.0
48.0
42.0
42.0
42.0
39.0
36.0
36.0
42.0
42.0

MN. SR

1000
42.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
48.0
48.0
48.0
42.0
42.0
42.0
19.0
36.0
36.0
42.0
42.0

RIVER GAGE DATA

6 RIND GUEPE NEAR EL LIMON

JUNF 1969
DISCHARGE IN CFS

1200
42,0
316.0
36.0
36.0
16.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
316.0
36.0
36.0
36.0
36.0
36.0
51.0
48.0
LH,0
42.0
42.0
349.0
39.0
36.0
42.0
42.0
42.0

1400
42.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
51.0
48.0
42,0
42.0
42.0
39.0
19.0
36.0
42.0
42.0
36.0

1600
42.0
36.0
36.0
36.0
36.0
36.0
36.0
316.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
51.0
48.0
42.0
42.0
42.0
39.0
39.0
36.0
42.0
42.0
42.0

1800
42.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
42.0
51.0
48.0
42.0
42.0
42.0
39.0
39.0

36.0.

42.0
42.0
48.0

2000
4240
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
48.0
51.0
48.0
42,0
42.0
42.0
39.0
39.0
36.0
42.0
42.0
48.0

2200
42.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
48.0
51.0
48.0
42.0
42.0
42.0
39.0
39.0
36.0
42.0
42.0
48.0

2400
42.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
36.0
48.0
51.0
48.0
42.0
42.0
42.0
39.0
39.0
36.0
42.0
42.0
51.0



L02-11

RIVER GAGE DATA
S5TA. ND. SRé& RIO GUEPE MNEAR EL LIMON
JULy 17€9
DISCHARGE IN CFS

DAy 0200 [P RV Y] 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
L ab.0 4340 51.0 54.0 54.0 54.0 54,0 54.0 54.0 54.0 54.0 54.0
2 54.0 5440 54.0 54.0 54.0 54.0 54.0 54.0 54.0 54.0 54.0 54.0
3 54.0 54.0 54.0 54.0 54.0 54.0 54.0 54.0 51.0 51.0 51.0 51.0
4 51.0 51.0 51.0 51.0 51.0 51.0 48.0 4R.0 48.0 M M M
9 M M M M M M M M M M M M
& M M M M M 36.0 36.0 30.0 24.0 2440 2440 24.0
T 272.0 2240 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0 22.0
4 20.0 29.0 20,0 20.0 20.0 30.0 48.0 51.0 51.0 51.0 51.0 51.0
9 510 5l.u 48.0 42,0 356.0 30.0 26.0 2440 22.0 20.0 16.0 12.0

10 12.0 12,0 12.0 12.0 12.0 12.0 12.0 12.0 36.0 48.0 70.0 T4.0

ll= 7d.0 74.0 T0.0 70.0 10.0 10,0 T4.0 B2.0 145. E l45. E l45. E 145.

12 ey, F 1e5. & 145. E 145. E 145. € 135. L45. 145, 150. 150. 150. 150.

13 150. 142, 130. 122. l118. 1l4. 110. 106. 102. 98.0 98.0 4.0

14 U0 R2.0 73.0 T4.0 70.0 58.0 54.0 51.0 51.0 45.0 45,0 45.0

15 45.0 49.0 4540 45.0 42.0 42.0 39.0 36.0 36.0 36.0 36.0 36.0

lo® 36.0 36.0 36.0 6.0 316.0 3640 36.0 36.0 39.0 39.0 62.0 58.0

1 54«10} 24.0 M.o 78.0 90.0 110. 118. 135. 145, 1L50. 145. 135.

lte 130. 116, 110, IR0 90.0 710.0 62.0 54.0 54.0 S4.0 54 .0 54.0

ly 4.0 54.0 54.0 54.0 54.0 5440 54.0 54.0 54.0 54.0 54.0 54.0

2u 54.0 5440 54.0 54.0 54.0 54.0 54.0 54,0 54.0 S54.0 54.0 54.0

21 54.0 54.0 54.0 54.0 54.0 54.0 54.0 48,0 48.0 42.U 36.0 16.0

22 LT 30.0 30.0 24.0 24.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

23 2U.0 20.0 20.0 20.0 20.0 20.0 16.0 16.0 16.0 16.0 16.0 16.0

24 16.0 16.0 6.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 14.0

25% 4.0 14.0 14.0 12.0 12.0 12.0 12.0 16.0 24.0 70.0 70.0 70.0

26 .0 66.0 54.0 42.0 33.0 22.0 20.0 20.0 16.0 16.0 16.0 l4.0

217 l¢.0 12.0 12.0 12.0 12.0 12.0 12.0 B.00 8.00 B.00 8.00 8.00

28 4400 3400 3.00 8.00 8.00 8.00 12.0 12.0 12.0 12.0 12.0 12.0

29 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

30 1.0 12.9 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0

31 84N H.00 8.00 4.00 8.00 8.00 8.00 8.00 B.00 B.00 8.00 8.00

*SPECIAL POINTS

10 LI0UZ 36,0 2100/54.0

11 1TOG/ Las.E

16 2100/7%1.0

18 L100/ 18 .0

25 130C /58,0
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Day 0200
1 8,00
2% 12.0
3 i9.0
4 54,0
5 48.0
6 36.0
7 18.0
. ] 12.0
49 M
1L0% 110.
11 27.0
12 (L]
13 927.
14 [
15% 2224
16 I35
17 135.
14 135,
19 135.
20 "
21 L
22 M
23 "
24 &
25 490,
26% M
27 9440
28 102.
29 4ibal)
30 42.0
3l bdal
#SPECIAL POINTS
P arou/s2sa.n
10 0300/94.0
15 0900/15%.

26 1500/ 1e0,

0400 0600
Ha00 H.00
12.0 16.0
19.0 39.0
6b6.0 T0.0
48.0 51.0
16.0 36.0
14.0 14.0
12.0 12.0
M M
90.0 86.0
24.0 22.0
™ M
Tib. 690.
[t ™
222. 198.
135. 135.
135, 135.
135, 135,
135 135.
M M
M M
M M
M M
M M
454, 408 .
M M
90.u B86.0
106. 90.0
45.0 48.0
42.0 42.0
42.0 42.0
090U/ 48,0
oroo/s70.0

STA.

0800
8.00
36.0
39.0
70.0
51.0
27.0
14.0
12.0

6B.4
22.0

690.
M

186.
135.
135.
135.
135.

TOCTXTETXTZX

B2.0
T4.0
45.0
42.0
42.0

1100/51.0

RIVER GAGE DATA
NO. SR6 RIN GUEPE NEAR EL LIMNN
AUGUST
DISCHARGE IN CFS

1000
B.00
51.0
39.0
66.0
51.0
24.0
14.0
12.0
M
6B.4
22.0
M
690.
M
145.
135.
135.
135.

TNTXTZTITZ

B2.0
66.0
45.0
42.0
42.0

2100/30.0

1200

B8.00

51.0
42.0
62.0
51.0
22.0
14.0
12.0
M
51.0
22.0
M
690.
M
135.
135.
135.
135.
M

M
66.0
M
M
630.
315.
M
74.0
62.0
42.0
42.0
42.0

1969

2000
8.00
42.0
42.0
45.0
45.0
18.0
12.0
12.0
130.
4240
24.0

2B84.
135.
135.
135.
135.
M

58.0

472.
L

114.
66.0
48.0
42.0
42.0
36.0

2400
12.0
39.0
45.0
42.0
42.0
18.0
12.0

118.
24.0

922.

234,
135.
135.
135.
135.

70.0
M

510.
L}

98.0
B6.0
48.0
42.0
42.0
36.0



€0¢-11

29%
30

0200
36.0
39.0
16.0
V.0
30.0
270
27.0
27.0
110.
165«
B6.0
145.
11U,
4.0
510
30.0
.0
21a0)
2T.0
27.0
24.0
24.0
Tu.0

"

M
51.0
36.0
30.0
0.0
36.0

*SPECLIAL POINTS

Lo
22
29

210u/5%4 .0
0500/126.
D300/ 165,
1300724,0
030u/62 .0

0400 0600
36.0 M
19.0 39.0
36,0 36.0
30.0 30.0
30.0 30.0
27.0 27.0
21.0 27.0
27.0 27.0
110. 130.
140, 126.
6.0 B6.0
145. 1454
110« 102.
9% .G 90.0
48.0 42.0
30.0 30.0
30.0 30.0
27.0 27.0
21.0 270
27.0 27.0
24.0 24.0
24,4 24,0
T8.0 86.0
™ M
M M
51.0 51.0
36,0 36.0
30.0 30.0
30.0 30.0
33.0 33.0
2300/73.0
1900/ 70.0
1100/70.0

STA.

0800

319.0
36.0
30.0
30.0
27.0
27.0
27.0
140,
L18.
30.0
145.
l02.
A6.0
42.0
36.0
10.0
27.0
27.0
27.0
24.0
24.0
86.0

48,0
33.0
30.0
30.0
30.0

20307102,

RIVEK GAGE DATA
Nil. SRé& RID GUEPE NEAR EL LIMDN
SEPTEMBER 1969
DISCHARGE IN CFS

1000

39.0
36.0
30.0
27.0
27.0
27.0
27.0
1554
110.
94.0
145.
102.
82.0
42.0
36.0
30.0
27.0
27.0
27.0
24.0
2440
86.0

48.0
33.0
30.0
54.0
30.0

2300/62.0

1200 1400
19.0 39.0
36.0 36.0
30.0 30.0
30.0 30.0
27.0 27.0
27.0 27.0
27.0 27.0
27.0 2440
175. 192.

102. 94,0
102. 110.

145« 130.

IR.0 98,0
T&.0 70.0
42.0 420
36.0 30.0
27.0 27.0
27.0 27.0
27.0 27.0
27.0 27.0
24,0 24.0
24.0 42.0
86.0 M

140. 130.

30.0 A6.0
36.0 36.0
33.0 30.0
30.0 30.0
78.0 74,0
30.0 30.0

1600
39.0
36.0
30.0
30.0
27.0
27.0
27.0
24.0
210.
94.0
118.
130.
38.0
66.0
42.0
30.0
27.0
27.0
27.0
27.0
24,0
36.0

82.0
36.0
30.0
30.0
70.0
30.0

1800
39.0
36.0
30.0
30.0
27 .0
27.0
27.0
24,0
210.
90.0
126.
126.
9R8.0
62.0
36.0
30.0
27.0
27.0
27.0
27.0
24.0
33.0

T4.0
36.0
30.0
30.0
66.0
30.0

2000
39.0
36.0
30.0
30.0
27.0
27.0
27.0
36.0
210-
90.0
130.
122.
98.0
54.0
30.0
30.0
27.0
27.0
2T.0
27.0
24.0
4,0

70.0
36.0
30.0
30.0
58.0
0.0

2200
39.0
36.0
30.0
30.0
27.0
27.0
27.0
58.0

192,
90.0

135,

118.
98.0
51.0
30.0
30.0
27.0
27.0
27.0
27.0
24.0
78.0

M

62.0
36.0
30.0
30.0
48.0
30.0

2400
39.0
316.0
30.0
30.0
27.0
27.0
27.0
90.0
180.
B6.0
145.
118.
98.0
51.0
30.0
30.0
27.0
27.0
27.0
24.0
24.0
54.0

54.0
36.1
30.0
30.0
45.0
30.0



RIVER GAGE DATA

NAME:  Sta. No. SR7 Ri0 Purgatorio near E1 Purgatorio.

LOCATION:  Longitude 63° 57.6' W, latitude 09° 24.7' N. Approximately
25.4 km W of Aguasay, 2.2 km NNE of E1 Purgatorio.

DRAINAGE AREA: 6.5 sq mi (from topographic map).

GAGE: Model SR recorder free-standing on right bank downstream of bridge.
RECORDS AVAILABLE: May 19, 1969 through September 30, 1969.

REMARKS:  Record is fair. Discharge less than 2 cfs was not tabulated.

CODING: M signifies missing data; E signifies estimated data; blank
signifies discharge less than 2 cfs.

Aernial view of the Ric Pungatoric near EL Purngatonic. The gaging site
44 at the extreme Legt side of the photograph.
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SUMMARY OF DISCHARGE MEASUREMENTS
FOR
STA. NO. SR7  RIO PURGATORIO NEAR EL PURGATORID

Meas.
No. Date Made by Stage Discharge Method
ft cfs
1 Sept. 1 Duke 1.50 50. Float-timing
2 1 Stevens 1.45 40. Float-timing
PROVISIONAL RATING TABLE
FOR
STA. NO. SR7  RIO PURGATORIO NEAR EL PURGATORIO
Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge
feet cfs feet cfs feet cfs feet cfs
1.00 2.00 202. 3.00 890. 4.00 2330.
.10 2.60 .10 250. .10 980. .10 2490.
.20 6.20 .20 305. .20 1080. .20 2650.
.30 12.0 .30 365. .30 1200. .30
.40 22.0 .40 430. .40 1340. .40
.50 37.0 .50 500. .50 1500. .50
.60 58.0 .60 580. .60 1680. .60
.70 86.0 .70 660. .70 1850. .70
.80 120. .80 740. .80 2010. .80
.90 159. .90 810. .90 2170. .90

11-206



L02-11

Day 0200 0400
19 M M
20

21

22 M M
23

24

25

26

2T

28

29%

30 d.70 6«20
31

*SPECIAL POINTS
29 1830/500.

RIVER GAGE DATA
STA. NO. SR7 RI0O PURGATORIO NEAR EL PURGATORIO
MAY 1969
DISCHARGE IN CFS

0600 0800 1000 1200 1400 1600 1800 2000
M M M M M
B.70 B.T70 M M
M M M
334. 37.0
6420 6.20 6.20 6.20 2.60

2200

12.0

2400



802-11

WE =0 NP wh—

=<

0200

260

*SPECIAL POINTS
NONE

RIVER GAGE DATA

RIO PURGATORIO NEAR EL PURGATORIOD
JUNE 1969

DISCHARGE IN CFS

STA. NO. SR7

0400 0600 0800 1000 1200 1400 1600 1800 2000 2200
6.20
L2.3 8.70
M i L] M
M M M M
12.0 6.20
2.60 2.60

2400

2.60



602-11

=<

L~V W~

10#*
11
12%
13
14
15
16
17
18%
19
20
21
22
23
24
25
26
217%
28
29
30
31

5Ta. NN. SR7

0200 0400 0600 0800
2.60
28.8 4al3 6420 6.20
2.60E 37.0
584.0 71.2 58.0 58.0
46.7 M M M
500. T1.2

*SPECIAL POINTS

10
12
18
21

1500/7202. 15307334, 1900/6.20
130071850,

2320/159.

0500/500. 0520/810.

RIVER GAGE DATA

RIO PURGATORIO NEAR EL PURGATORIO
1969

DISCHARGE I[N CFS

1000

37.0

1200

6.20
6.20E

12.0

1400

6.20

305.
701.
46.7

46.7

1600

225.
12.0
B6.0
bb.T

58.0

1800

8.70

B8.70
T1.2
46.7

46.7

2000

28.8
4.13

58.0

37.0

22.0 E
775.

2200

4413

4.13
58.0
12.0

6.20E
159.

2400

4.13

4,13
46.7

6.20E

86.0
102.



0Le-1I

s

0200

P gttt gt gt gt o
CEE NP S w0 L= WP W~

NN NN
SwNn -

25%
206
27
28
29
3u
31

*SPECIAL POINTS
25 1300/139.

RIVER GAGE DATA

STA. NO. SR7 RID PURGATORIO NEAR EL PURGATORIO
AUGUST 1969
DISCHARGE IN CFS

0400 0600 0800 1000 1200 1400 1600 1800 2000 2200

M M M M M M

M M M M M
8.70 8.70 2.60

M M M M M M
M M M M M M M M M M
M M M M M

16.4 6.20

2400



L12-11I

DAY 0200

*SPECIAL POINTS

! 1440/58.0
11 L500/4.13
24 0445/277.

0400

120.

RIVER GAGE DATA
RIO PURGATORIO NEAR EL PURGATORIOD
SEPTEMBER 1969
DISCHARGE IN CFS

STA. ND. SR7

0600 0R00 1000 1200 1400 1600
4.13 l6.4 37.0
159.
102. 22.0 22.0 12.0 B.70 6.20
M M M
M M M 6.20

1800
B.T0

22.0

2000
4.13

2460

2200
2.60

2400



RIVER GAGE DATA

NAME: Sta. No. SR8 Rio Seco near Campamento La Leona.

LOCATION:  Longitude 63° 46.6' W, latitude 08° 59.4' N. Approximately
36.9 km WSW of Oritupano, 7.2 km ESE of Campamento La Leona.

DRAINAGE AREA: 9.1 sq mi (from topographic map).

GAGE: Model SR recorder attached to right bridge abutment on down-
stream side of bridge.

RECORDS AVAILABLE: May 20, 1969 through September 30, 1969.
REMARKS:  Record is good.

CODING: M signifies missing data; E signifies estimated data.

View of the Rio Seco near Camﬁamem:c La Leona. The SR necorden 44
attached to the abutment on the night side of the river. As the name
would suggest, the Rio Seco 48 nearnly always dry.
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SUMMARY OF DISCHARGE MEASUREMENTS

FOR
STA. NO. SR8 RIO SECO NEAR CAMPAMENTO LA LEONA
Meas.
No. Date Made by Stage Discharge Method
ft cfs
1 July 12 Richardson 0.7 108. Float-timing
2 Aug. 23 Holland 0.9 140. Float-timing
3 23 Holland 0.9 140. Float-timing
4 23 Stevens 0.2 1. Float-timing
RATING TABLE
FOR
STA. NO. SR8 RIO SECO NEAR CAMPAMENTO LA LEONA
Gage Dis- Gage Dis-
Height charge Height charge
feet cfs feet cfs
0.00 0.00 1.00 160.
.10 5.00 .10 178.
.20 15.0 .20 196.
.30 30.0 .30
.40 48.0 .40
.50 66.0 .50
.60 85.0 .60
.70 104. .70
.80 123. .80
.90 142. .90
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Gle-I1

DA

20
21
22
23
24
25
26
27
24
249
3u
3l

Y 0200

-
(A o]
U
G 00
Ua 00
LT Eo
[P 1)
Gl
ULl
LV RS T
000
0.00

*SPECIAL POINTS

ML

0400

U«00
003
D.00
J.un
e Lid
Q.00
0.0
Q.00
.00
.00
U.an

06no

U.00
0.00
0.00
0.00
2.00
0.00
.00
0.00
0.00
V.00
0.00

S5TA. N0

0800

0.00
N.00
0.00
N.00
2. 00
0.00
0.00
0.00
0.00
0.00
0.00

s

RIVER GAGE DATA
RIN SECO NMFAR CAMPAMENTO LA LEONA

MAY 1969
DISCHARGE 1M CFS

Lo00 L1200
M M

Q.00 0.00
u.00 0.00
0.00 0.00
0,00 0.00
0.00 Q.00
0.00 0.00
0.00 00
0.00 0.70
0.00 0.00
0.00 0.00
.00 0.00

1400

0.00
0.00
0.00
0.00
0.00
0.00
0.70
0.00
D402
0.00
0.00
0.00

1600

N.00
0.00
0.00
0.00
0. UU
0.00
0.00
0.00
0.00
0.00
0,00
0.00

LE00

0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
C.00
0.00
D.00

2200

0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0.00
0.00
0.00
0.00
0.00

2400

0.00
0.00
0«00
0.00
0.00
0.00
0.0
0.00
0.00
0. 00
0.00
0.00



9lc-I1

RIVER GAGE DATa

S5TA. H0. 5”3 RIMD SECT MEAR CAMPAMENTN LA LFONA
JUNE 1969
DISCHARGE 1IN CFS

uAY 0200 D400 0600 WLV 1000 1200 1400 1600 1890 2000 2200 2400

1 .00 O 00 0.00 0.00 0.00 0.00 0.00 0.D0 0.00 0.00 0.00 0.00
2 Ga 00 U0 U.00 0.00 000 0.00 C.00 0.00 D.00 0.0 0.00 0.00

3 G.00 000 0.00 Q.00 0. 00 0.00 0.00 0.00 D..N0 0.00 0.00 0.00
4 U.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000
5 U0 0.00 .00 0.00 0.00 0.00 0. 00 0.00 0.00 000 0.00 0.00
& PP I} 0. 00 YD 2.00 N.00 Ga00 0.ND 000 D.00 D.00 0.00 0.00

T (PR L] 0w 06 [V 14} N.00 0.00 G.00 0.00 0. 00 0.00 0. 00 0.00 0.00

] 0G0 U bu 0. 00 0,00 0.00 0,00 0.00 0«00 0.00 DU 0.00 0.00
Y 0.00 .00 0.00 0. 00 000 .00 D.00 D.00 0.00 0.00 0.00 0.00
10 (PR ] 0. 00 Q.00 J.00 000 0.00 0.00 Na00 0.00 0.00 0.00 0400
I 0.00 .00 0.00 0.00 0.00 J3.00 U.00 000 0.00 D00 0.00 0.00
12 0. 00 0w 06 0. 00 N.00 G000 .00 0.00 0«03 D00 0.00 0.00 V.00
13 0.00 C.0o0 V.00 0.00 0.00 0.00 0.00 0-00 .00 0.00 0.00 0. 00
L4 0,00 O 0O D.00 0.00 G.00 0.00 N 00 0.00 000 0.00 0.00 0.00
15 U.ug .00 0.00 N.00 0.00 0. 00 Q.00 0.00 N.00 48.0 15.0 0.00
& e 00 0«00 A L] 0. 00 0.00 Q.00 0.00 0.00 0.00 Ou00 0.00 0.00
Ly .00 Q.00 Va0 N.00 0.00 0.00 0.00 0.00 0.00 0.00 D.00 0.00
L (PRSI} Ua 00 000 0.00 0.00 0.00 L2 M e Y L M

L | o M DD 0.00 G.00 D00 00D 0.00 Oa00 0.00 0.00
20 e 0 0. 00 U.00 0. 00 0.00 .00 .00 D00 Q.00 D.00 0.00 0. 00
21 G oy O.00 Q.00 0.00 0. 00 0.00 0.00 0.00 0.00 15.9 65.0 15.0
22 3o (KR U 00 000 D00 D.00 0.00 0.00 0.00 0.00 0.00 0.00 D00
23 C.00 0. 00 0.00 D.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 000
24 Lo w 20D D00 UeD0O e 00 0.00 Q.00 U 00 0.00 0.00 0«00 0.00 0.00
25 .0 a0} 0.00 0.00 D.D0 0.00 0.00 0.00 0.00 0.00 0.00 D.00
26 e D0 e Q0O 0«00 D.00 D.00 0.00 0.00 0.00 0.00 0.00 0.00 V.00
2T LoD .00 0.00 0«00 0.00 0,00 0.00 0.00 0.00 D.00 0.00 000
28 e tdl Ja. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0400
249 .00 O.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 U 00
3o 000 Va0 D00 0«00 U000 0.00 0.00 0.00 0.00 0.00 0.00 Ua00

#SPECIAL PUINTS

SN



L12-11

RIVEXR GAGE DaTa

STA. MDD, SHR RID SECD YEAR CAMPAMENTN LA LEOMNA
JuLy 19649
DISCHARGE IM CFS

DAY 0200 e 0n00 0400 1000 1200 1400 1600 1800 2000 2200 2400
1 U.0n 0.0 0. 00 0.00 0.00 0.00 0.00 0.00 D.00 0.00 0.00 n.00
Z VG0 0.20 e 00 n.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00
] 000 0.0 0. 00 0.00 G.00 0.00 0. 00 0.00 0.00 D00 2.00 V.00
& U0 U 00 0. 00 0.00 .00 Q.00 0.00 0«00 .00 000 0.00 Q.00
5 U.00n 0.00 Y. 00 0.00 0. 00 0,00 0.00 0.00 0.00 0.00 0.00 0«00
& .00 .00 000 0.00 0.00 0. 00 0.00 0400 0.00 0«00 0.00 0.00
T J.00 0.00 0.00 M. 00 0.00 0.10 0.20 000 0.00 000 0.00 0.00
H v.0n .00 U (D D.00 V.00 0.00 0.00 0.00 N.00 Da00 0.00 0.00
o .00 0.00 0 .00 0.00 0.00 0.00 D.00 0.00 0.00 0.00 0.00 0.00
Lus UL 00 .00 a0 Q.00 090 0.00 0.00 000 123, [-1- P90 48.0 0.00
11 U.00 0.00 0«00 0.00 0.00 .00 0.00 0.00 0.00 Da00 0.00 0.00
L2#% R 1V ] D400 U003 30.0 G a5,0 104. 66.0 30.0 5.00 0.00 U0
13 0.00 .99 I 1 ] 0.00 DaidA a0 023 0.090 J.00 0.00 Q.00 0.00
L& 100 D00 N.00 0.00 0.00 0.00 0D.00 0.00 D.00 0.00 0.00 0.00
12 a0 0.00 0.00 000 Q.00 0.00 0.00 0400 0.00 0.00 000 000
16 a0 .00 D00 0.00 Ue 0 Ua 0O 0.00 0.00 N.20 0.00 0.00 0.00
¥ Lo a2} .00 9.00 G..00 0.00 0.00 0.00 0.00 0.00 0«00 0.00 0.00
1A% Ve 00 Ui 300 0.00 0.00 0.00 0.00 N.00 0.00 15.0 30.0 150
19 D00 .00 .00 0n.no 0.00 0. 00 0.00 0.00 0.00 D.00 0.00 0.00
20 D00 Ue D U.00 000 0D U 00 N.00 0.00 0.00 0.00 0.00 0«00
21 0.00 0. 00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.0C 0.00 000
24 et 0. 00 e 00 0.00 0.00 Ua 00 0.00 0.00 D.00 D00 0..00 0.00
21 Uan D O0 .30 N.00 0«00 0.00 0.00 0.00 D00 000 0.00 0.00
24 Ul 00 .00 Ja 00 0.00 d.00 0. 00 0.00 0.30 0.00 0e00 0.00 0«00
2% L.0n LERR i} 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2b oty 0400 L] 0.00 0.00 0.00 000 0.00 0.00 0a00 0«00 0.00
27 U 00 e wt} 0. 00 0.00 0.0N0 0.00 0.00 0.00 0.00 0.00 0.00 0400
2H (N T U 00 0.00 0.00 .00 0s 00 0.00 0.00 0.00 0.00 0.00 0.00
249 R T | 0. 00 0.00 0.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 N.00
LT T ] Ve B0 Ue il 0.00 0.00 0. 00 0.00 0.00 N.00 0.00 0.00 0.00
31 0«00 0.00 U.0u 0.00 0.00 U. 00 0.00 0.00 0.00 0.00 0.00 .00

eLPLCTAL POINTS

1o LTOJSHS .0
| P I5aufl12 8.
I 22505650



8le-11

RIVER GAGE DATA

STA. NO. SR@g RIND SECD NFAR CAMPAMENTN LA LEONA
AUGUST 1969
DISCHARGE [N CFS

uay 0n2n0 0400 Nann 0800 1000 1200 14090 1600 1ac0 2000 2200 2400
1 UL L0 0,00 UL 00 V.00 0.00 0.090 0.00 0.00 0.00 0.00 0.00 V.00
72 [V} 0.00 J.00 Na.0N0 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
i 000 Da i) U.00 0.00 0.00 0.00 0.00 0.00 0.00 104. 104. 66.1
& HL.0 30.0 15.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 UL 00 0,00 0.00 0.00 0.00 0.10 0.00 N.00 D.00 0.00 0.00 0.00
O .00 D.00 0.00 0.00 0.00 .00 0.00 0.00 .00 0.00 0.00 (.00
7 0.a0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 Q.00 0.00 0.00 .00
He L. 00 0.00 0.00 Q.00 0.00 0.00 0.00 53«00 142. 142. 66.0 66.0
L] bba 0 300 15.0 5.00 5.00 0.00 0.00 000 G.00 0.00 0.00 e DO
10 Ua.00 0.00 0.00 0.00 0.00 0.00 0.00 C.00 .00 0. 00 0.00 0.00
11 L M M v » » 0.00 0.00 0.00 0.00 0.00 0,00
12% 196, 104 . #5.0 48.0 4H.0 15.0 15.0 5.00 0.00 0.00 0.00 0.00
13 0.00 N.00 0.00 0.00 0.00 .00 G.00 D.CU G.00 0.00 0.00 0.00C
14 V.00 g.un 0.00 0.00 u.00 0.00 0.00 0.00 D.00 0.00 0.00 0.00
15 6,00 .00 Q.00 0.00 0.00 0.00 0.00 000 0.00 0.G0 0.00 .00
16% a0 0. 00 0.00 85.0 48.0 15.0 0.00 0.00 0.00 0.00 0.00 U.00
L i uv.0u .00 Q.00 0.00 0.00 0.00 0.00 0.00 (.00 0.00 0.00 0.00
1b* 4r.0 19.0 15.0 19.0 5«00 0.00 0.00 N.00 0.00 0.00 0.00 0.00
19 N.00 0.00 0.0N0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
22U [V 14] O.00 U.00 0.00 0.00 0.00 0.00 0.00 n.00 0.00 0.00 Ve 00
21 U. 00 0a00 .00 0.00 0.00 0.00 0.00 N.00 N.00 0.00 0.00 0.00
2 a0 Q.00 Q.00 0.00 V.00 0.N0 0.00 0.00 0.00 0.00 V.00 0.00
23% Ul 00 0,00 .00 142. 30.0 15.0 5.00 196. 142. 123. M M
2w ha ot M N.00 0.00 0.00 0.00 0.00 0.00 30.0 30.0 66.0
25 LIV d ) 150 5.00 N.00 0.00 0.00 0.00 0.00 N.00 0.00 0.00 000
P U.00 ({3 10] 0.00 N.00 g.n0 .00 0.00 D.00 .00 0.00 0.00 0.00
2f W00 U«00 .00 0.00N 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Z2h UeNO C.00 UL 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
249 e it .00 0.00 0.00 0.00 0.00 0.00 0.00 N.00 0.00 0.00 0.00
30 v.00 0. 00 0.00 000 0.00 0.00 .00 0.00 0.00 0.00 0.00 Q.00
il 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00

*SPECTAL POINMIS

4] 1900/0 .00
f 19007160,
12 0n1oG/0.00
& nroG/n.00
18 D200 00 DO3/4R.0
24 GIOGLLED . 1520/ 1%.0

24 19 36t 0 2A00/ NN
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RIVER GAGE DATA

S5TA. Ni. SREB RID SECO NEAR CAMPAMENTN LA LEOWA
SEPTEMRER 1969
DISCHARGE 1% CFS

DAY 0200 0400 0a00 NRDO 1000 1200 1400 1600 1800 2000 2200 2400
L# 0.00 000 030 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 Ua 0O 0.00 0.00 0.00 0.00 0.00 0.00 000 D.00 0.00 0.00 0.00
3 Uan0 D00 0«00 N.00 0.00 0.00 0.00 N.00 N.00 0400 0.00 Q.00
4 0.00 L] .00 0.02 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00
> Ua0U 000 V00 0.00 0.30 0.00 000 0.00 0.00 000 Q.00 0.00
-] 0.0 000 D00 0.00 0.0n 0.00 0.00 D00 N.00 0. 00 0.00 0.00
T Ua00 0a 00 U 30 0.00 0.00 0.00 0.00 0.00 0.00 D.00 0.00 0.00
H Ua00 0e 00 Q.00 0.00 0.00 U N0 0.00 0.00 0.00 Da 00 000 0400
9 Ue00 a0 0a0n N.00 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00
Lo U.00 0.00 0.00 0.00 0.00 0.00 0.00 D.00 0.00 0 OO0 0.00 0.00
1Llw 0«00 Q.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 15.4 5.00 0.00
12 0.00 a0 0«00 0.00 v.00 0.00 0.00 n.00 0.00 0.00 0.00 0.00
13 1a00 DabD Ua00 0.00 0.00 0.00 D.00 0.00 0.00 0.00 0.00 0.00
14 Ga00 0.00 U.00 J.00 0.00 0,00 0.00 Da00 0.00 0«00 0.00 0.00
15 Va0 N 00 U.0n N.00 U.00 0 20 NaNO 0.00 0.00 0.00 0.00 0.00
L& Ua00 [EPR] D.N0 0.00 0.00 0.00 D.00 0.00 0.00 0.00 0.00 0.00
r Ua 0 000 L.00 D.00 .00 0.00 0.00 0.00 0.00 J.00 0.00 0.00
L L.00 .00 0.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.0C 0.00
149 a0 Deidid 000 0.00 0.00 0.00 .00 D00 N.00 0. 00 0.00 0.00
20 0.00 D.00 U.00 0.00 U.00 0au0 0.00 0e 00 0.00 0«00 D00 D.00
21 Va0 0400 0.00 0.00 0.00 0.00 CaDO N.00 N.00 9.00 0.00 0.00
22 000 Oa00 0.0N0 0.00 0.00 0.00 0.00 D00 0.00 0.00 0.00 0.00
23 Wel)O 0.90 0.00 D.00 U.00 0.00 0.00 0a00 0.00 0.00 .00 V.00
24 Jaun 0.0n V.00 0.00 0.00 0. 00 D00 0.00 0.00 0.00 0.00 Na00
e 0elhn) Ua0n .00 0.00 0.00 Ou00 0.00 0«00 0«00 0a00 0.00 O.00
26 La00 0.00 0.00 N.00 0.00 0.00 0.00 0.00 C.00 0«00 0.00 D.00
ra e .00 0,00 0.00 0.00 C.00 0.00 0400 0.00 0.00 0.00 0.00
2H .00 Dl Q.00 0.00 0.00 D.00 0.00 0.00 0.00 Da.00 0.00 D« 00
24 1«00 0. 00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 D00 0.00 0.00 0.00

*SPLCLAL POINTS

1 Latu S 0n
11 F90u/ 3.0



RIVER GAGE DATA

NAME: Sta. No. SR9 Quebrada Mapiricure o San Miguel near E1 Aceite.

LOCATION:  Longitude 64° 11.2' W, latitude 09° 05.1' N. Approximately
32 km SE of Cantaura, 5.1 km S of E1 Aceite.

DRAINAGE AREA: 0.6 sq mi (from topographic map).

GAGE: Model SR recorder at right upstream end of 2 culverts under road
embankment.

RECORDS AVAILABLE: May 24, 1969 through September 30, 1969.

REMARKS:  Record is fair to poor. Shifting control method was applied
from May 24 through September 30. No measurements were made.

CODING: M signifies missing data; E signifies estimated data.

View cf the Quebrada Mapiricure Looking upstream from the culvents.
This neach of stream has been suaveyed in detail.

I1-221



*RATING TABLE

FOR
STA. NO. SR9  QUEBRADA MAPIRICURE O SAN MIGUEL NEAR EL ACEITE

Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge
feet cfs feet cfs feet cfs feet cfs feet cfs
0.00 0.00 1.00 12.0 2.00 56.0 3.00 141, 4.00 238.

.10 0.50 .10 15.0 .10 63.0 .10 150. .10

.20 1.00 .20 18.0 .20 70.0 .20 159, .20

.30 2.00 .30 22.0 .30 78.0 .30 168. .30

.40 3.00 .40 26.0 .40 87.0 .40 178. .40

.50 4.00 .50 30.0 .50 9.0 .50 188. .50

.60 5.00 .60 34.0 .60 105. .60 198. .60

.70 6.00 .70 39.0 .70 114, .70 208. .70

.80 8.00 .80 44.0 .80 123. .80 218. .80

.90 10.0 .90 50.0 .90 132. .90 228. .90

* The stage-discharge curve is computed from culvert hydraulics.

11-222

No measurements were made.
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RIVER GAGE Dava

STA, M. SR9 SUFARADA MAPIRIZURE O SAN MIGUFL NEAR FL ACEITE
MAY 1?69
OISCHAPRPGE I% CFS
LAy 0200 e Caln o800 1000 1200 1400 1600 1800 20030 2200 2400
2% C.00 G0 000 N.00 0.00 0.00 0.00 02.00 0.00 LT 0.00 G.00
26 La0b Ue U U.00 Ua 00 0.00 G. 00 0.00 0. 00 0.00 .00 0.00 0.00
27 Ua00 Oaun V.00 0.00 0.00 0.00 N.00 0.00 0.00 0.00 0.00 0407
rd:] .00 N.00 0400 0.00 0,00 0.00 0.00 0.00 0.00 Da.ul 0.00 U.00
24 Ja0n 0.0 Ua 0 0.00 .00 0.00 0.00 0. 00 0.00 0. 00 0.00 300
1] Lalil} el T30 n.na [P 0.0 0.00 0w T.00 Dauid .00 Ja 00
11 Fu T} L4 d.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00

SSPECLAL POLMTS

W
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RIVER GAGE DATA

5Ta, “l. SR9 QUERRANA MAPIRICURE 0O SAN MIGUEL KEAR FL ACEITE
JUNE 1969
DISCHARGE [N CFS

DAY D00 0400 0600 QADD 1000 1200 1400 1600 1ang 2000 2200 2400

1 U.0u 0.00 0.00 D00 D.00 0.00 U.00 N.00 0.00 0.00 0.00 0.00
é [0 4] D.00 d.00 0«00 D.00 0.00 0.00 D.u0 0.00 0. 00 0.00 0.00
3 .00 Va0 0.00 D.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00

4 el 0a00 .00 Na 00 D.N0 0.00 N.00 D.00 0.00 0.00 Q.00 0.00

5 a0 2.00 v.0n Na DO 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00

& a0 J3.00 J.00 D.00 0.00 0.00 0.00 0.00 .00 000 0.00 0.00

! La.00 0.00 0.00 0.00 Ca00 U.00 0.00 0.00 .00 0.00 0.00 0.00

[ G.00 000 D00 0D 0.N0 D00 0.00 D.00 0.00 0.00 0.00 Ga00

9 U.06G D0 .00 0.00 O.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
10 000 Ua00 0.0 .00 000 D.00 n.o00 00U ; 0.00 0.00 0.00 J.00
11 V.00 0.00 0.00 0400 0.00 Q.00 .00 D.00 0.0 0.0 0.00 0.00
12 U.00 0.00 0.nn 0.00 0.00 C.00 0.00 0.00 0.N0 0.00 0.00 0.00
13 . c0 o 030 0.90 0.00 0.70 C.00 0.00 0.00 .00 0.00 000 0.00
14 U 00 0.00 Ja.N0 000 0.00 0.00 000 000 0.00 0.00 0.00 0.00
15 U0 Ua00 0.00 O.00 0.00 0.00 0.00 0.00 0.N0 0.00 0.00 G.00
16 a3y .00 J.00 D00 D00 U.00 0.00 Na00 2.00 0.00 0.00 0.00
17 P (1] D OO0 0a0i0 000 0.00 0.00 J.00 0.0 .00 0.00 0.00 Da00
18 .00 e 00 (00 Na00 V.00 0.00 0.00 0.00 0.00 0.0 0.00 0.00
149 .o Galiid Cab0 N« 00 GC.00 0«00 0.00 0.00 Na00 0.C0 0.00 0.00
20 GO0 Ua 003 0.00 0.00 0.00 0.00 0.00 .00 D00 0.02 0.00 0.20
21 .00 000 .00 N.00 0.00 0.00 0.00 0.00 0.00 D.00 0.00 0.00
24 V.00 .00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.02 .00
23 Ui Oe0 000 N.00 0.00 0.00 0.00 MO0 0.00 0.0 0.00 0.0
24 athi? 000 000 N.0on V.00 0.00 0.00 0.00 0.00 0. 00 0.00 (Vg 1
2% (VP [t} 0e00 0aN0 0.00 0.00 0«00 0.00 0.00 .00 0400 0.00 0.00
2t 0. Oy 0aOU U.0n D.00 D.00 0.00 0.00 D.00 0.00 0.00 0.00 D.00
2T [V ] e () Na00 .00 0.00 0.00 Q.00 0.00 0.00 0. 00 D00 0.30
2 ) Mty 0.00 O.00 0.00 0.00 0.00 0.00 000 .00 0.00 0.00 000
29 ilali) Oaou U.00 0.00 0.00 0. 00 .00 0.00 N.00 Qa0 0.00 0.00
I0e 00N Da.0n 000 0.00 0.00 0. 00 D.00 0.00 0,00 0.00 0.00 D.00

SPEDTAL PLIMTS

30 120041 .00



G22-11

5Th. ND. SR9

DAY 0eud 0400 2600 0800
1* 0. 00 0.00 0.00 0.00
2 Ue 00 0.00 0.00 0.00
i .00 0a 00 000 0.00
oy .00 0.00 J. 00 N.00
5 0. 0 0.00 Q00 0.00
o V.00 0.00 .00 0.00
T Gow 0 0.00 J. 00 0.00
t 0.00 U,.00 Ja 0 D00
H V00 Ja 00 0.00 0.00

10 U.00 V.00 0.00 0.00

11# ] o ~ .

L2 0.0n N.00 0. 00 0.00
13 u.00 D.00 0.00 0«00
la U.00 0.00 0.00 0.00

1% 0.00 0.00 J.00 0.00
Lb* U.00 C.00 0.00 0.00
Lt . L L] M

18 L.00 Da00 (VB [} 0.00
(] .00 0.00 0.00 0.00

20 Q.00 Ue 0D 0.00 .00

21 La 00 D00 0.00 0.00

22% 0.00 Ue00 0.00 0.00

213 e 00 000 .00 .00

2% 0.0 0«00 G.n0 .00

29 Ue0n a0 0.00 0.00

26 AT H 0.00 0.00 0.00

27 00 0.00 0.00 0.00

2 G0 Ca0n 0.00 0.00

29 V] 0. 00 Q.00 n.oo

3o a0 0.00 0.00 0.00

3l a0 0.00 0.00 0.00

eLPECTAL POIINTS

1 1430/ 00
1 LS00/ 1 .00
16 L30LS ol LS00/ 6.9% 1540/8.00

22 1 400/ & .00

RIVER GAGE DAaTa

NUERRANDA MAPIRICURE 0 SAN MIGUEL NEAR EL ACEITE

JuLy 1969
DISCHARGE [M CFS

1000 L2000
000 0.00
0.00 0.00
0.00 0.00
0.00 0.00
U0 0.00
0.00 0.00
0.00 V.00
0.00 0.00
0.00 N.00
0.00 M

N -
0.00 0.00
J.00 0.00
0.00 0.00
0.00 0400
0«00 0.00
M M
0.00 0D.00
0.00 V.00
0.00 0.00
0.00 0.00
0.00 0.00
D.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

1400

0.00
D00
0.00
D.00
0.00
0.00
D.00
0.00
1.00
~

M

0.00
0.00
Ou DO
0.00
.28
M

0.00
0.00
0.00
0.00
1.00
0.00
0.00
O.00
000
0.00
0.00
0.00
0.00
000

1602

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0.00
L]

« 28
0.00
0.00
0.00
0.00
b 00
0.00
0.00
0.00
0.00
0.00

« 50
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00

1400

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
M

0.00
0..00
0.00
0.00
0.00
M

0.00
0.00
0.00
200
D00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2000

0.00
0.0
0.00
0. 00
0.02
0.0G0
0. 00
0.00
0.00

0.00
0.00
0.00
G.00
0.00

0.00
0. 00
0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
D.00
D.00
D.00
0.00

2200

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
"

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
D00

2407

0.00
0.00
0.00
0.00
0.00
0.00
0.30
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
0.00
0.00
0.00
0.00
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DAY G2no

L V.00

2 0.00

ie Q.00

o L 00

5. ueUG
& U.0n

7 C.00

A% weOU

4 UeJ0
10 u.00
L% 0.00
12¢ 13.4
1% 0. 00
L4 UL 00
1% 0.00
1o V.00
17 G.00
14 C.00
149 U.00
20 U 00
21 0.00
22 Ueuf}
2% V.00
24 U.00
25 0.00
26 e 0N
2T et
Z2n® (P4 [}
29 a0
3u [F1E]
1 Va0

SPEIIAL POINTS

§ 1720/13.00
H L420/0.00
L1 1320/70.00
12 Qodas2nan
13 L30u/ 72
23 1620402090

2u

Laaa/fo.n

S5TA,.
0400 0600
Ua00 0.00
0.00 0.00
C.00 0.00
0.00 .00
0.00 0.00
UL 00 0.00
0.0C U.00
0.00 0.00
0.00 0.00
C.00 .00
.00 0.00
2.00 -T2
0.00 V.00
0.0 U.u0
O.00 0.00
D.00 0.00
0. 00 0.00
v.00 0.00
G«00 0.00
0.00 Q.00
V.00 0.00
0.00 0.90
N.on .00
U.00 0.00
0e0U 0.00
0.00 0.00
0.00 0.00
0. 00 D.00
D00 0.00
0D.u0 .00
0.00 0.00
L740/59.4
l46u/13.4
1340/3.00

0040/ 16.4

1625/ .12
1530/2.5%0

Nll. SR9Y

QROO

0.00
0.00
.00
0.00
0,00
N.00
0.00
0.00
N.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
N.00
0.00
0.00
0.00

1500/12.0
1420/0.00
0100/31.9

RIVER GAGE DATA
LJUEBRADA MAPIRICURE

AUGUST 1969
DISCHARGE TN CFS
1000 1200 1400
0.00 0.00 0.00
G.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 Ua0 0.00
0.00 0.00 0.00
0.00 0. 00 0.00
0.0N0 0.70 0.00
.00 Q.00 0.00
Q.00 0.00 lote7
0.00 0.00 0.00
U.N0 «2H «78
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.0N0 0.00
0.00 0.00 .00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 N0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
1640/2.50 1725/4.00
2050/0.00 21257/56.0

1600

0.00
0.00
0.00
0.00
0.00
0400
0.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.00
0.00
0.00
N.00
0.00
0.00
Q.00
.00
0.00
0.00
0.00
N.00

72
0.00
0.00
0.00

1) SAN MIGUEL NFAR FEL ACEITE

1800

0.00
3.00
13.4

0.00
0.00
Q.00
0.00
2.00
.00
0.00
0.00
N.00
0.00
0.00
0.00
0.00
0.00
7.00
0.00
0.0C
3.00
0.00

«50
2.00
0.00
0.00
J.00

+28
0.00
0.00
0.00

2000

0.00
0.00
2.50
0.00
0.00
0.00
0.00
0.00
D.00
N.00
0.00
Q.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
DJaldi}
0.00
D.00
0.00
0.00
0.00
0.00
0.00
V00
0.00
0.00

2200

0.00
0.00

«5C
0.00
0.00
0.00
0.00
0.00
0.00
0.00
8.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2400

0.00
0.00
« 78
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
0.00
D.00
0.00
0.00
0.00
000
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RIVER GAGE DATA

S5TA, NN, 49 QUCBRADA MAPIRICURE U SAM MIGUEL NEAR EL ACEITE
SEPTEMBER 1969
DISCHARGFE [N CFS

DAY 0200 0s00 0600 oR00 1o00n 1200 1400 L&00 1500 2000 2200 2400

1 Daun 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
é UaDd 0.00 D.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 D.00 0.00 0.00 0.00
& 0.00 0.00 000 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0. 00
5 000 0.00 0.00 0.00 0.00 0.0 0.00 D.u0 0.00 0.00 0.00 0.00
& Uan 0.00 0.00 0a 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

T 0.00 U.00 000 0.00 0.00 C.00 0.00 0.00 0.00 0.00 D400 0.00
L. 00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.u0 0.00 0.00
9 U.00 0.00 Ua00 0.00 D.00 000 0.00 0.00 G.00 0.00 0.00 0.00
lo* G.00 0.0U 000 0.00 0.00 0.00 0.00 0.00 3.50 o T2 0.00 0.00
Ll Ga 00 0.00 020 0.00 0.20 0.00 0.00 0.00 0.00 0.0 0.00 0.00
L2 C.00 U.00 U«00D 0.00 V.00 0.00 0.00 0400 0.00 000 0.00 J.00
13 UaD0 Q.00 0.00 D.00 D.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L4 000 O.uu 0«00 000 0.00 0.00 D.00 0.00 0.00 0.00 0.00 0.00
LS 000 0.00C 000 0.00 0.00 D.00 0.00 0.00 0.00 0.00 0.00 0.00
& [V s B O 00 0u00 0.00 0.00 0.00 D.00 0.00 0.00 0.00 0.00 0400
17 Ua.00 0.00 0e00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
&3 Ua00 0.00 Ua0 0.00 0«00 0«00 0.00 0.00 0.00 0.00 .00 0.00
L2 00 O.00 (Ve i} 0.00 0.00 0.00 0.02 0400 0.00 000 0.00 0.00
20 Ua 00 U.00 0.00 0.00 0.00 0.00 0.00 000 0.00 D.00 0.00 0.00
21 Ua ity 0,00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
22% Ua00 0. 0u 000 0.00 D00 D00 2.50 « 28 D.00 0.00 0.00 0.00
213 Uanin 0.00 Ja 00 D.00 D«N0 0.00 0.00 N.00 0.00 0.00 0.00 0.00
24 Uauu 0.00 0«00 0.00 0.00 0.00 0.00 D00 D.00 0.00 0.00 0.00
25 Ua 0D 0a 00 0«00 000 0.00 0.00 0.00 N.00 2.00 0..00 000 0.00
26 000 0.00 0.00 0.00 D.00 Q.00 0.00 D.00 0.00 De00 0.00 0.00
2171 U0 Ua D0 0«00 0.00 0.00 0«00 0.00 0.00 N.00 Ua00 0.00 0.00
28 Uatid 0.00 0.00 0.00 D.00 0.00 0.00 D.00 C.00 0.00 0.00 D.00
249 Va0 0. 00 0«00 0.00 0.00 0.00 0.00 Da00 0.00 0.00 0.00 0.00
E 1 U OO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 D.00 0.00 0.00

*5PECILAL PUOINTS

10 1640/0,. 20 1713945.00
22 13Qul D00



CHAPTER III
RIVER SEDIMENTS

INTRODUCTION

During the summer of 1969 measurements were made of the suspended
sediment discharges on the three main rivers leaving the study drainage
area. Also, a few suspended sediment discharges were measured on the
rivers within the drainage area.

Bed-material samples were collected at 15 primary and 6 secondary
discharge gaging stations and at 9 other selected river cross-sections.
A11 bed-material samples were sieved to obtain the size gradation of
the bed-material larger than 0.062 mm.

The river bank materials were visually inspected and qualitatively
described for sections of the rivers at the 16 primary and the 9 secondary
discharge gaging stations and at a few other locations.

The suspended sediment discharge data, bed-material size analyses

and the descriptions of the bank materials are given in this chapter.
SUSPENDED SEDIMENT DISCHARGE

Measurements of the suspended sediment discharge were made through-
out the summer of 1969 at four discharge gaging stations; the Rio Aribl
at Paso de Aribi, and the Rios Tigre, Guanipa and Amana at the crossing
of the Maturin-Temblador road.

The U.S. D-49 depth-integrating suspended-sediment sampler was
used and the field methods for the measurement of fluvial sediment

recommended by the U.S. Geological Survey [5] were employed.
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At the three stations on the Maturin-Temblador road, the cross-
section was initially sampled three times at five vertical sections.

Thus a total of 15 samples were collected for one suspended sediment
discharge measurement. When it was found that the lateral concentration
of sediments did not vary to any extent, the number of vertical sections
was reduced to three. Three samples were taken at each vertical, yield-
ing nine samples per measurement. The concentration of each sample

was determined individually. If any one sample had a concentration
greatly different from the other two taken at the same vertical, that
sample was not used in computing the measured suspended sediment discharge.

Three samples taken at each of three vertical sections on the Rio
Aribi at Paso de Arib1 were sufficient. The Rio Aribi is much narrower
than the other three rivers.

The suspended sediment discharge was measured once at three other
locations; the R70 Amana near El Tejero and the Rio Guanipa at E1 Aceite
and at Los Palos Blancos. Measurements were discontinued chiefly because
the water depths were very small.

The data and measured suspended sediment discharges for the four
sediment discharge stations are presented in the following tables. The

measured suspended sediment discharge was computed with the equation
Q, = 0.0027 CQ

where QS is the measured suspended sediment transport rate in tons/day,
C 1is the average concentration in ppm by weight and Q 1is the water

discharge in cfs.
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In some cases, enough suspended sediment was collected in the nine
samples that a visual accumulation tube size analysis could be done.

The results of those analyses are also given.
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MEASURED SUSPENDED SEDIMENT DISCHARGE

I11-7
111-7
111-7
111-7
111-7
I111-7
111-7

I11-7

STA. NO. 15 RIO ARIBI AT PASO DE ARIBI
1969
Mea-
Average sured
Concen- = Sus-
tration | pended [
Average @ of Sus- | Sedi-
Water No. of Depth pended | ment Per- Size
Dis-  Temper- No. of Vertical in the Sedi- i Dis- cent | Analysis
Date Stage charge ature Samples | Sections Verticals| ments | charge | Sand | of Sands
= | tons/
ft cfs F ft ppm day F 4
July 9 1.165 79.8 78 9 3 1.3 74 | 15.9 17.5| partial
|
July 14 4.54 432, 77 9 3 4.6 406 | 474, 35 partial
July 18 11.10 1680. 80 9 3 10.1 206 934, 20 partial
July 22 3.585 311. 81 9 | 3 B 112 94.0 34 partial
July 25 2,17 164. 78 9 3 2.2 92 40.7 - none
Aug. 9 6.94 751. 76 9 3 o 88 178. - see Page 1I1-7
Aug. 18 3.48 300. 86 9 3 3:9 138 112. = see Page II1-7
Sept. 8 1.26 88.4 - 9 3 j B0 | 57 13.6 - see Page 111-7
Sept. 26 1.00 64.0 - 9 3 - 22 3.80 - see Page III-7
MEASURED SUSPENDED SEDIMENT DISCHARGE
STA. NO. 17 RIO TIGRE AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
1969
Mea-
Average | sured
Concen- | Sus-
tration | pended !
Average of Sus- Sedi- |
Water No. of Depth pended ment Per- | Size
Dis- |Temper- | No. of Vertical in the | Sedi- Dis- cent | Analysis
Date Stage charge | ature Samples | Sections Verticals | ments charge | Sand of Sands
5 tons/
ft cfs F ft ppm day x |
June 3 0.26 873. 88 15 5 4.3 90 212. - none
|
July 10 0.695 1250. 81 9 3 5.7 165 557. - none
July 14 2.36 2300. 82 9 3 8.1 252 1560. | 42 partial
|
July 19 5.68 4950. 82 9 3 [ 11.9 333 4450, ' - | none
July 25 2.99 2710. 80 9 < I 8.8 136 995. | 30 partial
Aug. 8 4.55 4040, 79 9 3 | 10.6 184 2010. 1 = see Page
Aug. 12 2.37 | 2310. | 85 9 3 j 8.4 392 2040. | - see Page
|
Aug. 19 4.96 | 4440. | 84 9 3 ! 9.9 298 3570. | - see Page
|
Aug. 20 5.53 4870. 68 9 3 11.6 365 4800. = see Page
Aug. 21 6.28 | 5280 - 9 3 ‘ 12.8 228 3250. | -  see Page
Aug. 23 5.63  4930. = 9 3 r 12.4 248 3300. - see Page
Sept. 9 2.25 2240. i - o 3 7.4 184 1110. - see Page
Sept. 26 0.94 1490. E = 9 3 4.5 176 710. - see Page
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MEASURED SUSPENDED SEDIMENT DISCHARGE

STA. NO. 31 RIO GUANIPA AT EL ACEITE
1969
Mea- |
Average | sured |
Average Concen- | Sus-
Water No. of Depth tration pem_ied Per- | Size
Dis- Temper- | No. of Vertical | in the of Sus- | Sedi- cent | Analysis
Date Stage | charge | ature Samples | Sections | Verticals | pended ment Sand | of Sands
Sedi- Dis-
ments charge
| tons/
o
ft cfs F [ ft ppm day %
May 29 0.61 157. 82 15 3 b 1= ] 134 56.8 - none
MEASURED SUSPENDED SEDIMENT DISCHARGE
STA. NO. 32 R10 GUANIPA AT LOS PALOS BLANCOS
1969
Average | Mea-
Average Concen- | sured
erer Mo, ar Depth 2:3;::? Szﬁ;.ed Per- | Size
Dis- Temper- | No. of Vertical | in the pended Eedi- cent | Analysis
Date Stage | charge | ature Samples | Sections | Verticals Sedi- Rarit Sand | of Sands
ments Dis-
charge
o tons/
ft cfs F ft ppm day %
June 2 0.605 151. 83 12 4 1.5 78 31.8 - none
MEASURED SUSPENDED SEDIMENT DISCHARGE
STA. NO. 35 RIO GUANIPA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
1969
Mea- ‘
Average égzz:ﬁf sured .
Water No. of Depth tiatd | Sus- {
Dis- Temper- | No. of Vertical in the o;as::lj | pended | Per- | size
Date Stage | charge | ature Samples | Sections | Verticals ended Sedi- | cent | Analysis
Dons | ment | Sand | of Sands
Sedi- | pi |
ments s
| charge |
£t cfs F ft ppn | tons/ v |
day
June 3 4.54 331, B84 15 5 1.2 215 192, - none
July 15 7.23 2110. 79 9 3 4.1 5600 31900. 38 partial
July 19 6.32 1220. 82 9 3 2.5 2150 7080. 36 partial
July 21 6.04 1020. B7 9 3 2.3 589 1620. 37 partial
July 27 5.89 933, 79 9 3 2.4 351 884, 43.5| partial
Aug. 8 6.17 1110. 78 9 3 3.1 1545 4630. - see Page 111-7
Aug. 13 7.78 2570. 80 9 3 4.6 5992 41580. - see Page 111-7
Aug. 14 6.52 1380, 80 9 3 i | 1897 7120. - | see Page 111-7
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MEASURED SUSPENDED SEDIMENT DISCHARGE

STA. NO. 51 RIO AMANA NEAR EL TEJERO
1969
Mea-
Average | _ o4
Concen- Sus-
Average tration nided
Water No. of | Depth of Sus- | BoRcC
Date Stage | Dis- Temper- | No. of Vertical | in the pended went Per- | Size
charge | ature Samples | Sections | Verticals | Sedi- Dis- cent | Analysis
ments charge Sand | of Sands
ft cfs bt ft ppm tons/ %
day
May 30 0.94 100. 82 14 5 1.3 75 20.2 - none
MEASURED SUSPENDED SEDIMENT DISCHARGE
STA. NO, 52 RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
1969
Mea-
Average | _ 4
Average E:’;i:g; Sus- Per- | Size
Water No. of Depth of Sus- pended | cent | Analysis
Dis- Temper- | No. of Vertical | in the ahdad Sedi- Sand | of Sands
Date Stage | charge | ature Samples | Sections | Verticals ge di- ment
Dis-
ments charge
ft cfs °p ft ppm tons/ %
day
June 3 3.23 118, 84 15 5 2.1 38 12.1 - none
July 10 3.48 137, 81 9 3 2.7 32 11.8 - none
July 20 5.40 369. 82 9 3 4.3 110 110. - none
July 27 | 4.40 237. 80 9 3 3.2 60 38.4 | 23 partial
Aug. 9 5.38 366. 78 9 3 4.4 84 83.0 |I - none
Aug. 13 | 5,95 464. 81 6 3 5.4 108 138 | w | see Page [11-7
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SIZE ANALYSIS OF SUSPENDED SEDIMENT
STA. NO. 15 RIO ARIBI AT PASO DE ARIBI
1969

PERCENT FINER THAN:

Date 1.0 mm 0.5 mm 0.35 mm 0.25 mm 0.175 mm 0.125 mm 0.088 mm 0.062 mm
Aug. 9 100, 98.6 93.7 90.9
Aug. 18 100. 97.8 91.5 B2.2 77.8
Sept. 8 100. 98.4 95.2 88.8 65.5 31.5 15.6 11.9
Sept, 26 100. 89.6 82.6 82.6 B2.6 65.2 51.4 51.4

STA. NO. 17 RIO TIGRE AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD

PERCENT FINER THAN:

Date 1.0 mm 0.5 mm 0.35 mm 0.25 mm 0.175 mm 0.125 mm 0.088 mm 0.062 mm
Aug. 8 100. 97.2 90.2 74.7 63.5 57.9
Aug. 12 100. 82.0 73.1 68.6 46.1
Aug. 19 100. 98.3 91.5 69.5 59.4 49.8 44,2
Aug. 20 100. 98.7 96.8 7.2 70.4 66.2 65.4
Aug. 21 100. 95.2 92.8 12.2 57.8 50.1 42.9 9.7
Aug. 23 100. 81.1 70.4 44.9 38.4 33.4 29.0 27.6
Sept. 9 100. 99.3 95.3 88.2 85.3
Sept. 26 100. 67.0 55.7 50.0 50.0

STA. NO. 35 RIO GUANIPA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD

PERCENT FINER THAN:

Date 1.0 mm 0.5 mm 0.35 mm 0.25 mm 0.175 mm 0.125 mm 0.088 mm 0.062 mm
Aug., 8 100. 99.9 99.7 98.8 94.4 93.8 93.8 93.5
Aug. 13 100. 97.8 94.9 87.0 76.1 71.7 68.8 66.7
Aug. 14 100. 99.5 98.2 90.6 85.7 81.3 78.9

STA. NO. 52 RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD

PERCENT FINER THAN:

Date 1.0 mm 0.5 mm 0.35 mm 0.25 mm 0.175 mm 0.125 mm 0.088 mm 0.062 mm

Aug. 13 100. 97.5 92.5 91.2 88.8 B7.5
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BED MATERIAL

River bed-material samples were collected at the 30 locations in
the drainage area shown on Figure III-1.

Where the river cross-section could be waded the US BHM-53 piston-
type bed-material sampler was used; at deeper sections samples were
obtained from the bridges with a US BMH-54 100-pound bed-material sampler.

At each location, 10 bed-material samples were collected equidistant
across the bed of the stream from the toe of one bank to the toe of the
other bank. Each sample contained about one pint of bed material. The
samples were numbered consecutively from one side to the other. The 10
samples so collected were examined visually and samples which appeared
to have essentially the same size composition were mixed together before
the size analyses was done.

The size analyses given in the following tables were determined
by sieving. Materials finer than 0.062 mm were not analyzed.

The Rio Areo at Hato Areito is located about two km upstream of the
gaging station number 11.

For the Rio Tigre at Las Piedritas, the bed-material samples were
taken in the Rio Tigre immediately upstream of its confluence with the
R10 Oritupano.

The location of the section of the Rio Oritupano near Pelayo is
upstream of the confluence of the R10 Guibimba with the Rio Oritupano.

The village called Tonoro is on the Rio Tonoro immediately up-

stream of its confluence with the Rio Tacata.
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FIGURE III-1

SITES WHERE BED-MATERIAL SAMPLES

WERE COLLECTED
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ANALYSIS OF BED MATERIAL SAMPLES
STA. NO. 12 RIO ORITUPANO AT LOS CARACAS
SAMPLE COLLECTED: AUGUST 30, 1969

PERCENT FINER THAN:

Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments

1 100. 99.3 98.1 90.7 81.4 69.1 44 .1 12.2 1.6 0.2 0.1 Samples 1, 2,
3 combined.

2 100. 99.9 99.6 97.7 88.4 49.5 115 Z.3 i Samples 4, 5
combined.

3 100. 99.7 99.5 97.1 92.9 83.7 60.7 26.1 4.4 0.4 0.2 Samples 6, 7,
8,9,10
combined. \

ANALYSIS OF BED MATERIAL SAMPLES
STA. NO. 13  RIO CHIVE AT LA COLMENA
SAMPLE COLLECTED: AUGUST 30, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments

1 100. 99.9 99.4 97.7 87.0 15.9 1.8 0.4 0.3 Samples 1, 2,
3 combined,

2 100. 99.7 98.8 95.9 83.9 18.1 2.0 0.2 0.2 Samples 4, 5,
6 combined.

3 100. 99.9 99.9 87.1 19.2 3.5 2.0 Samples 7, 8,

s 10

combined.
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ANALYSIS OF BED MATERIAL SAMPLES

STA. NO. 14
SAMPLE CO

RIO TIGRE AT LAS PIEDRITAS
LLECTED: SEPTEMBER 11, 1969

PERCENT FINER THAN:

Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 96.1 14.7 1.0 0.5 Left bank
2 100. 85.3 5.2 0.2 0.1
3 100. 99.9 99.0 68.4 3.2 0.1 0.0
4 100. 99.9 99.7 44.8 1.6 0.1 0.0
5 100. 99.9 95.8 22.1 0.7 0.1 0.0
6 100. 97.1 97.1 96.3 94.3 89.9 86.8 79.2 48.9 5.0 0.3 0.1 0.1
7 100. 99.9 99.7 98.5 81.8 8.0 0.3 0.0 0.0
8 100. 97.5 95.5 88.7 86.0 69.4 57.3 41.2 19.0 3.4 0.3 0.0 0.0
9 100. 92.3 90.3 81.1 76.0 65.2 57.6 42.4 23.2 4.9 0.6 0.0 0.0
10 100. 99,2 99.2 98.5 97.1 89.9 §1.6 12.7 4.7 0.3 0.1 Right bank
ANALYSIS OF BED MATERIAL SAMPLES
STA. NO. 15 RIO ARIBI AT PASO DE ARIBI
SAMPLE COLLECTED: AUGUST 27, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 99.7 98.6 96.2 92.4 83.3 40.2 13.4 8.9 Samples 1,
: 10 combined,
2 100. 95.3 74.0 62.7 49.3 44.5 28.3 18.6 12.8 9.7 3.4 0.4 0.1 0.0 Samples 2, 3,
4! 5! 5‘ 7
combined.
3 100. 98.5 96.6 94.5 91.0 89.4 86.1 68.4 8.3 0.5 0.1 0.1 Samples 8, 9

combined.
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ANALYSIS OF BED MATERIAL SAMPLES
RIO NATO AT LAS GAVIOTAS
AUGUST 30, 1969

STA. NO. 16
SAMPLE COLLECTED:

PERCENT FINER THAN:

Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 10 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 98.1 96.3 83.9 74.0 67.6 61.0 22.6 3.8 0.8 0.7 Samples 1,
5 3
combined,
2 100. 99.0 97.9 87.5 81.8 78.1 70.8 21.7 4.3 1.1 0.9 Samples 4,
5 combined,
3 100. 99.2 98.3 95.1 75.6 14.3 1.2 0.3 0.2 Sample 6,
4 100. 99.8 98.7 95.6 87.7 67.6 17.2 2.1 0.4 0.3 Samples 7,
9 combined.
5 100. 99.9 97.7 94.4 91.3 80.0 29.4 5.5 1.0 0.8 Sample 8.
6 100. 99.0 96.7 80.1 63.9 48.6 35.7 13.1 0.8 0.1 0.1 Sample 10,
ANALYSIS OF BED MATERIAL SAMPLES
STA. NO. 17 RIO TIGRE AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
SAMPLE COLLECTED: AUGUST 27, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 99.8 99.0 98.0 93.5 84.3 48.6 16.0 10.3 Samples 1,
10 combined.
2 100. 99.9 99.5 97.6 91.2 21.3 4.4 0.7 0.4 Samples 2,
3,4,8,9
combined.
3 100. 99.7 97.8 88.1 66.6 14.5 1.0 0.1 0.0 Samples 5,
6, 7
ct;mbined.
4 100. 99.9 99.3 97.4 91.5 20.4 1.7 0.1 0.0 Sample 11.
100. 99.9 98.3 90.6 68.2 15.4 4.4 1.9 1.5 Sample 12.
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ANALYSIS OF BED MATERIAL SAMPLES

STA. NO. 31

RIO GUANIPA AT EL ACEITE

SAMPLE COLLECTED: AUGUST 30, 1969

PERCENT FINER THAN:

Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 99.7 99.5 98.8 95.3 45.0 4.7 0.2 0.1 Samples 1,
2,9,10
combined.
2 100. 99.0 9.7 90.6 79.5 28.3 2.8 0.1 0.1 Samples 3,
4) 51 5
combined.
3 100. 99.7 99.7 99.5 99.1 98.6 95.9 32.8 3.2 0.1 0.0 Samples 7,
8 combined.
ANALYSIS OF BED MATERIAL SAMPLES
STA. NO. 32 RIO GUANIPA AT LOS PALOS BLANCOS
SAMPLE COLLECTED: AUGUST 30, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 99.9 99.5 99.0 98.9 93.5 5.9 0.2 0.1 Sample 2.
2 100. 99.9 99.2 97.0 91.9 35.3 0.5 0.0 0.0 Samples 3,
4,5, 6
cg;n'bi'ned.
3 100. 99.9 99.6 96.8 86.8 28.6 0.4 0.0 0.0 Samples 7,
8 combined,
4 100. 98.7 98.7 97.7 97.0 96.5 95.9 90.0 39.4 30.0 29.5 Samples 9,

10 combined,
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ANALYSIS OF BED MATERIAL SAMPLES
STA. NO. 33 RIO CARIS AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD
SAMPLE COLLECTED: AUGUST 27, 1969

PERCENT FINER THAN:

Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 99.2 99.0 94.8 86.1 76.0 54.6 15.4 6.0 1.7 1.1 Samples 1,
9, 10
combined.
2 100. 98.3 96.6 88.7 83.5 61.8 4.7 29.2 19.8 3.9 1.4 0.5 0.4 Sample 2.
3 100. 97.7 96.3 87.2 83.5 59.5 35.6 20.8 11.0 2.0 0.6 0.2 0.2 Sample 3.
4 100. 98.7 93.1 85.8 81.0 60.0 38.6 23.2 11.3 3.1 0.6 0.2 0.1 Sample 4,
5 100. 94.2 89.3 80.0 74.8 58.1 46.2 37.5 27.4 7.4 0.5 0.0 0.0 Sample 5.
6 100. 100. 99.0 99.0 98.8 94.7 88.7 82.9 30.4 11.3 2.0 0.1 0.1 Samples 6,
co,mbined.
ANALYSIS OF BED MATERIAL SAMPLES
STA. NO. 34 RIO TONORO AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD
SAMPLE COLLECTED: AUGUST 27, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 96.7 9.7 94.7 93.6 85.9 76.6 66.0 43.1 7.7 2.9 1.4 14 Samples 1,
6 combined,
2 100. 97.1 95.5 78.1 61.5 48.9 30.5 6.6 2.0 0.6 0.4 Sample 2,
3 100. 95.9 94.2 91.2 88.6 75.4 64.9 56.6 42.1 12.1 3.6 1.3 0.9 Samples 3,
4,5
ct;nb1ned.
4 100. 97.9 96.3 92.9 90.5 78.8 67.4 57.4 39.8 8.2 0.6 0.1 0.1 Sample 7.
5 100. 99.9 99.7 98.0 95.9 93.2 83.4 21.3 1.8 0.3 0.2 Samples 8,
9, 10

combined.
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ANALYSIS OF BED MATERIAL SAMPLES

STA. NO. 35 RIO GUANIPA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
SAMPLE COLLECTED: AUGUST 27, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 96.8 95.4 91.4 85.8 78.9 60.5 9.6 0.6 0.0 0.0 Samples 1, 2,
3 combined.
2 100. 99.8 99.7 99.4 96.7 35.9 1.8 0.1 0.0 Samples 4, 5,
6, 8 combined.
3 100. 94.7 89.2 82.3 69.2 65.6 55.6 45.8 30.1 7.8 0.5 0.0 0.0 Sample 7.
4 100. 99.6 99.0 99.0 96.6 94.5 92.3 86.2 23.7 1.4 0.1 0.0 Samples 9,
10 combined.
ANALYSIS OF BED MATERIAL SAMPLES
STA. NO. 51  RID AMANA NEAR EL TEJERO
SAMPLE COLLECTED: SEPTEMBER 3, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 96.7 94.6 93.3 88.8 83.4 80.7 76.5 71.5 59.1 27.3 21.9 Left bank
2 100. 99.3 98.5 96.5 69.4 20.3 1.8 0.2 0.1
3 100. 96.2 90.6 80.8 40.4 7.1 0.8 0.1 0.0
4 100. 99.1 96.9 89.0 45.9 5.8 0.4 0.0 0.0
5 100. 99.7 99.1 91.1 78.0 61.2 29.9 3.2 0.2 0.1 0.0
6 100. 99.8 98.5 93.3 78.2 43.0 8.5 0.5 0.1 0.0
7 100. 98.6 94.7 87.0 54.4 7.6 0.3 0.0 0.0
8 100. 99.6 98.4 94.7 65.7 8.8 0.3 0.0 0.0
9 100. 99.8 99.3 89.9 19.1 1.2 0.1 0.0
10 100. 99.8 97.4 44.5 5.0 0.4 0.2 Right bank
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ANALYSIS OF BED MATERIAL SAMPLES
STA. NO. 52  RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
SAMPLE COLLECTED: AUGUST 27, 1969

PERCENT FINER THAN:

Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments

1 100. 99.9 99.4 96.2 76.3 29.8 6.0 3.3 Samples 1,
9, 10
combined,

2 100. 99.8 98.2 88.7 20.9 1.2 0.4 0.1 0.1 Samples 5, 7
combined,

3 100. 99.9 99.7 84.4 18.4 4.1 0.8 0.5 Samples 2,
3,4, 8
combined,

4 100. 97.6 82.4 46.0 5.4 0.3 0.1 0.0 0.0 Sample 6.

ANALYSIS OF BED MATERIAL SAMPLES
RID AREQ AT HATO “"AREITO"
SAMPLE COLLECTED: SEPTEMBER 25, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments

1 100. 99,2 98.5 97.6 96.5 95.0 92.9 90.3 80.7 37.8 5.5 0.7 0.4 Left bank,
some organic
material

2 100. 96.1 94.8 93.6 91.2 74.2 50.8 33.2 21.2 8.6 1.4 0.1 0.0

3 100. 98.5 81.0 35.3 19.7 12.6 1.9 0.0 0.0

4 100. 99.8 98.1 64.9 18.5 5.5 1.0 0.0 0.0

§ 100. 99.3 91.1 59.2 12.0 0.4 0.0 0.0 Some organic
material

6 100. 97.4 80.3 17.4 0.5 0.0 0.0

7 100. 99.8 97.7 60.3 3.4 0.3 0.1

8 100. 99.7 96.6 58.5 3.8 0.2 0.0

9 100. 99.3 95.5 49.1 3.7 0.1 0.0

10 100. 99.9 99.4 87.5 11.0 0.5 0.2 Right bank
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ANALYSIS OF BED MATERIAL SAMPLES
RIO AISME NEAR EL AISME

STA. NO. SR2

SAMPLE COLLECTED:

SEPTEMBER 8, 1969

PERCENT FINER THAN:

Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 97.8 94.9 92.2 89.4 72.5 54.9 39.0 30.8 21.5 11.5 4.8 3.8 Right bank
2 100. 98.7 97.1 96.6 93.2 83.6 58.5 3753 16.0 2.6 0.7 0.5
3 100. 99.0 98.8 96.3 93.0 88.4 77.0 39.3 6.2 1.4 1.0
4 100. 95.7 93.0 83.9 13:1 53.8 29.0 10.9 2.3 0.4 0.3
5 100. 95.6 93.7 88.5 81.1 61.0 29.0 12.1 2:8 0.6 0.4
6 100. 98.6 95.2 89.8 74.5 43.5 14.9 5.0 0.4 0.2
7 100, 94.4 91.7 80.5 90.1 88.3 82.1 71:5 55.5 33.1 11.0 2.8 0.8 0.6
8 100. 99.2 98.7 98.1 93.9 87.1 49.9 15.1 4.1 3.0
9 100. 99.2 97.2 93.3 80.9 57.6 29.9 14.9 5.3 4.5
10 100. 99.9 99.8 99.8 99.6 96.8 90.8 49.1 13.0 9.5 Left bank
ANALYSIS OF BED MATERIAL SAMPLES
STA. NO. SR3  RID CARISITO NEAR CARISITO
SAMPLE COLLECTED: SEPTEMBER 3, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 95.0 93.9 88.3 86.0 73.7 62.9 55.3 47.0 14.9 1.2 0.2 0.2 Left bank
2 100. 98.4 94.5 88.8 85.1 63.5 45.3 35.4 28.4 7.6 0.8 0.3 0.2
3 100. 95.3 89.6 80.5 75.4 47.1 30.6 23.9 19.3 5.9 0.9 0.2 0.1
q 100, 97.2 92.2 84.2 78.5 52.4 36.2 29.0 24.1 8.5 1.7 0.6 0.4
5 100. 98.6 95.3 88.1 81.8 54.8 31.6 21.2 16.7 6.7 0.5 0.1 0.1
6 100. 97.4 94.1 88.1 83.4 62.9 43.9 341 27.3 9.3 i | 0.4 0.3
7 100. 97.8 94.8 88.1 85.5 70.6 52.9 38.6 28.7 12.0 3.7 1.4 1.0
8 100. 99.2 98.1 95.7 92.6 81.1 69.1 61.0 51.6 14.3 1.0 0.2 0.1
9 100. 99.0 97.9 93.1 90.4 73.0 54.6 40.7 27.4 6.2 0.6 0.2 0.1
10 100. 96.5 92.4 73.8 53.3 37.8 24.7 7.8 3.3 13 0.9 Right bank
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ANALYSIS OF BED MATERIAL SAMPLES
STA. NO. SR4 RIO CHIVE NEAR CAMPAMENTO LA LEONA
SAMPLE COLLECTED: SEPTEMBER 8, 1969

PERCENT FINER THAN:

Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 99.8 95.3 46.8 25.7 23.6 Right bank
2 100. 99.2 91.8 335 13.3 12.1
3 100. 99.6 97.0 82.3 36.1 20.0 18.3
4 100. 86.7 75.8 68.4 59.2 29.0 8.7 3.6 2.9
5 100. 96.1 90.6 84.4 73.0 33.7 4.5 0.9 0.5
6 100. 95.8 86.3 80.5 75.4 68.9 38.4 17.6 14.3
7 100. 99.4 93.8 86.6 85.2 82.9 68.5 23.2 9.8 8.0
8 100. 98.8 96.5 86.4 64.0 33.1 3.9 1.2 0.9
9 100. 99.8 99.2 97.8 76.7 11.4 1.3 0.9
10 100. 99.8 93.0 12.8 1.5 0.9 Left bank
ANALYSIS OF BED MATERIAL SAMPLES
STA. NO. SRS RIO CHUPURURO NEAR CAMPD MATA
SAMPLE COLLECTED: SEPTEMBER 8, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 125 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 97.9 93.8 90.3 82.9 58.6 51.5 Left bank
2 100. 99.1 93.6 86.3 7.3 44.7 37.4
3 100. 99.6 99.3 98.7 98.4 91.3 84.7 66.4 39.1 34.5 30.1
4 100. 97.7 96.4 92.8 82.3 73.8 63.9 51.9 26.0 13.7 6.6 5.3
5 100. 89.7 82.7 75.8 74.0 64.2 55.5 48.6 39.7 27.0 17.7 4.5 3.0
6 100. 91.9 88.2 85.0 82.9 74.4 64.1 56.7 49.4 7.3 6.2 1.2 0.9
7 100. 98.5 97.7 87.2 65.7 45.4 30.5 18.2 4.7 1.6 1.2
8 100. 98.1 97.3 86.6 67.5 b2.1 39.4 21.8 8.4 3.1 2.4
9 100. 96.6 94.7 73.4 48.1 34.0 27.0 22.3 15.7 7.2 5.3
10 100. 99.5 93.6 85.6 44.0 38.8 Right bank
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ANALYSIS OF BED MATERIAL SAMPLES
STA. NO. SR7  RIO PURGATORIO NEAR EL PURGATORIO
SAMPLE COLLECTED: SEPTEMBER 9, 1969

PERCENT FINER THAN:

Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mim mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 90.7 75.7 59.0 46.2 32.8 11.0 2.3 0.5 0.3 Left bank
2 83.3 62.8 48.0 39.1 28.4 4.7 0.6 0.1 0.1
3 90.2 67.7 49.6 36.8 25.6 8.5 1.8 0.4 0.3
4 86.7 7.2 59.7 51.9 43.3 14.4 1.4 0.2 0.1
5 88.3 74.4 63.0 54.4 44.0 12.3 0.9 0.1 0.1
6 9.8 86.4 75.0 66.4 57.1 18.6 2.0 0.3 0.1
7 90.4 79.3 7.1 65.7 58.8 27.3 3.6 0.7 0.3
8 82.0 66.2 53.7 46.9 41.2 18.3 2.3 0.3 0.2
9 94.3 84.3 76.2 70.7 64.1 30.8 4.6 0.8 0.4
10 96.0 88.0 80.4 75.4 70.3 47.4 11.8 2.9 2.0 Right bank
ANALYSIS OF BED MATERIAL SAMPLES
STA. NO. SR9 QUEBRADA MAPIRICURE O SAN MIGUEL NEAR EL ACEITE
SAMPLE COLLECTED: SEPTEMBER 8, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 97.5 96.7 95.1 92.1 89.1 77.9 60.5 41.4 10.0 2.0 1.4 Right bank
2 100. 99.9 94,2 72.5 35.2 2.8 0.2 0.2
3 100. 99.9 99.6 88.5 62.4 26.8 1.5 0.0 0.0
4 100. 99.9 97.9 86.2 64.3 33.6 3.5 0.4 0.3
5 100. 99.6 98.0 88.3 65.9 32.6 3.5 0.3 0.2
6 100. 99.9 99.6 97.7 85.9 66.1 32.4 2.8 0.3 0.2
7 100. 99.7 99.7 99.5 98.1 90.8 72.6 40.4 3.9 0.3 0.2
8 100. 99.4 99.4 98.7 96.9 88.8 69.0 32.6 2.7 0.2 0.1
9 100. 98.3 94.9 78.6 60.2 32.9 3.3 0.4 0.2
10 100. 99.9 98.9 90.2 69.5 A7 2.8 0.3 0.2 Left bank
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ANALYSIS OF BED MATERIAL SAMPLES
RIO ARIBI AT DIA PERDIDO
SAMPLE COLLECTED: SEPTEMBER 6, 1969

PERCENT FINER THAN:

Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments

1 100. 97.7 92.0 741 61.7 54.4 28.7 i i 172 10.2 6.6 5.6 5.5 Sample 1,

2 100. 96.1 95.2 92.0 90.2 B81.7 77.0 74.6 72.8 61.3 36.0 22.7 21.1 Samples 2, 3
combined,

3 100. 94.5 93.8 92.8 88.5 86.1 77.0 71.5 68.1 65.2 43.1 16.2 9.6 8.9 Sample 4,

4 100. 89.3 86.6 80.0 76.3 61.1 50.5 43.7 38.7 20.4 5.5 3.0 2.7 Samples 5, 6,
7 combined,

5 100. 86.9 84.3 81.8 80.1 125 65.6 60.6 57.2 29.3 4.0 0.5 0.4 Samples 8, 9
combined,

6 100. 94.3 67.8 61.3 53.4 50.1 37.8 30.5 26.0 22.6 12.4 1.8 0.3 0.2 Sample 10,

ANALYSIS OF BED MATERIAL SAMPLES
RIO GUANIPA AT SANTA ROSA
SAMPLE COLLECTED: SEPTEMBER 6, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments

1 100. 99.6 99.1 97.4 92.0 55.3 6.9 143 0.8 Samples 1, 2
combined,

2 100. 99.9 99.5 98.8 95.6 58.6 6.9 1.2 0.2 Samples 3, 5,
6, 10
combined,

3 100. 99.5 99.2 98.9 97.9 94.8 85.0 32.1 341 0.2 0.1 Samples 4, 7,
9 combined,

a 100. 98.1 97.2 96.6 95.7 91.8 82.7 70.4 58.2 27.4 2.1 0.1 0.1 Sample 8.
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ANALYSIS OF BED MATERIAL SAMPLES
RIO GUIBIMBA NEAR BOCA DE GUIBIMBA
SAMPLE COLLECTED: SEPTEMBER 9, 1969

PERCENT FINER THAN:

Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments

1 100. 99.4 96.0 68.5 33.5 25.6 Left bank,
some organic
material

2 100. 99.9 99.0 94.8 25.4 2.7 T:7

3 100. 99,9 99.7 96.4 11.7 12 0.7

4 100. 99.9 99.6 95.7 15.5 1.7 1.0

5 100. 99.9 99.7 89.0 8.0 0.9 0.5

6 100. 99.9 99.5 86.7 7.4 1.1 0.6

7 100. 99.7 98.3 75.3 6.6 0.6 0.2

8 100. 99.4 96.3 43.8 1.5 0.1 0.0

9 100. 99.8 99.2 97.5 88.6 47.4 3.9 0.3 0.1

10 100. 99.9 99.8 98.9 61.0 5.1 ) 1R 13 Right bank

ANALYSIS OF BED MATERIAL SAMPLES
RI0 ORITUPANO NEAR PELAYD
SAMPLE COLLECTED: SEPTEMBER 6, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm m Comments

1 100. 99.3 99.0 97.9 96.4 80.9 42.6 23.5 20.5 Sample 1,

2 100. 81.7 69.8 56.4 51.1 29.5 19.1 14.5 12.2 9.3 4.8 2.8 2.5 Samples 2, 3,
4,5,6, 7
combined,

3 100. 91.1 85.9 75.3 70.9 51.0 38.2 32.2 26.7 11.7 6.3 4.9 4.8 Samples 8, 9,

10 combined,
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ANALYSIS OF BED MATERIAL SAMPLES
RIO ORITUPANO AT LAS PIEDRITAS
SAMPLE COLLECTED: SEPTEMBER 11, 1969

PERCENT FINER THAN:

Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100 98.7 93.1 89.8 81.4 71.0 56.6 34.2 6.9 0.9 0.3 0.1 Left bank
2 100. 91.1 741 59.8 46.3 28.0 7.2 1.6 0.5 0.3
3 100. 99.5 94.8 11.8 0.9 0.3 0.2
4 100. 97.9 95.0 86.2 60.6 5.9 0.5 0.2 0.2
5 100. 99.5 97.7 89.9 65.0 5.2 0.5 0.1 0.0
6 100. 99.2 92.7 77.7 47.8 3.8 0.3 0.1 0.0
7 100. 99.7 99.5 98.8 92.9 77.8 48.0 4.3 0.1 0.0 0.0
8 100. 99.7 99.4 98.7 94.5 82.0 45.3 31 0.2 0.1 0.1
9 100. 97.2 91.4 88.8 82.7 76.7 66.6 40.3 3.4 0.1 0.0 0.0
10 100. 91.9 84.8 73.2 69.0 55.4 43.5 33.1 20.9 4.8 0.4 0.1 0.1 Right bank
ANALYSIS OF BED MATERIAL SAMPLES
RIO TACATA (1 KM UPSTREAM FROM JUNCTION WITH RIO TONORO)
SAMPLE COLLECTED: SEPTEMBER 3, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 99.8 99.5 98.7 95.2 66.1 43.1 25.4 20.8 Right bank
2 100. 98.5 97.5 90.0 80.0 69.6 53.6 19.2 1.4 0.1 0.1
3 100. 94.8 92.3 80.4 68.1 56.8 40.5 12.3 1.1 0.1 0.1
4 100. 94.7 93.2 84.7 76.3 69.0 49.2 7.5 0.5 0.0 0.0
5 100. 96.5 93.8 91.0 77.3 13.6 0.6 0.0 0.0
[3 100. 98.3 97.7 93.5 92. 86.2 80.9 75.1 57.6 13.3 1.0 0.1 0.0
7 100. 98.2 96.5 89.0 84.9 71.2 61.6 55.5 45.5 12.2 0.9 0.2 0.1
8 100. 97.6 92.9 91.7 78.4 68.0 57.9 34.9 6.0 0.8 0.2 0.1
9 100. 95.0 93.1 90.6 88.5 79.4 72.8 66.8 52.1 11.3 1.2 0.3 0.2
10 100. 99.2 97.1 96.2 92.5 87.9 83.8 68.9 9.6 0.8 0.2 0.2 Left bank
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ANALYSIS OF BED MATERIAL SAMPLES
RIO TIGRE AT CRISTOBERO
SAMPLE COLLECTED: SEPTEMBER 23, 1969

PERCENT FINER THAN:

Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 97.7 73.2 26.5 5.8 0.6 0.2 Left bank
2 100. 99.9 99.2 87.9 45.2 13.8 2.0 0.2 0.0
3 100. 99.3 87.4 43.6 8.8 0.8 0.1 0.0
4 100, 97.7 92.5 80.5 58.1 25.7 8.5 1.6 0.1 0.1
5 100. 99.8 97.0 68.5 17.9 0.9 0.0 0.0
6 100. 99.8 95.6 65.2 13.3 0.9 0.1 0.0
7 100. 99.4 81.6 71.9 43.6 23.2 15.0 2.6 0.3 0.1
8 100. 96.4 86.4 50.9 19.2 12.0 2.1 0.2 0.1
9 100. 99.8 98.9 96.7 89.1 36.5 4.2 2.1
10 100. 99.8 99.5 98.6 89.8 24.3 2.1 0.9 Right bank
ANALYSIS OF BED MATERIAL SAMPLES
RIO TIGRE AT EL TIGRITO
SAMPLE COLLECTED: SEPTEMBER 6, 1969
PERCENT FINER THAN:
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments
1 100. 95.2 93.0 89.6 87.4 79.4 69.2 56.0 42.0 17.9 2.2 0.2 0.2 Samples 1,
8 combined,
2 100. 99.1 91.8 88.5 79.9 73.9 68.5 61.4 52.6 20.2 3.3 2.0 Sample 2,
3 100. 96.2 85.3 80.3 68.2 62.3 46.5 37.0 25.0 14.2 4.8 0.6 0.1 0.1 Samples 3,
» 5! 5)
combined,
4 100, 92.5 89.3 82.4 75.4 72.4 65.8 62.6 58.7 51.6 25.3 1 0.4 0.2 Sample 7,
5 83. 83.1 80.2 76.3 72.4 7.1 67.8 64.1 55.1 44.0 28.6 5.8 0.7 0.5 Sample 10;

all is finer
than 50 mm,
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BANK MATERIALS

At the locations shown on Figufe I1I-2 river bank materials were
examined. The bank materials were sampled to a depth of 3 feet with a
hand-sampling tool. The materials were inspected visually. The field-

note descriptions of the bank materials are given in this section.
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FIGURE III-2 SITES WHERE BANK MATERIALS WERE EXAMINED




BANK MATERIAL DESCRIPTION

Sta. No. 11 Rio Areo at Las Bombitas

The river meanders through a densely vegetated flood plain. Where
the river impinges on the edge of the flood plain, the banks are
composed of coarse sand and fine gravel. Immediately upstream of the
gaging station a rock outcropping on the high bank controlled the lateral
migration of a meander loop. Large rocks were found on the sand bed of
the channel adjacent to the rock outcrop.

The bank on the flood plain side of the channel is only the height
of the average flow stage during the summer. The bank is saturated or
covered with water. The top three to six inches is organic muck. Below
this cover, the bank material is find sand with very small pockets of

clay. Some organic materials were found in the sand.

Sta. No. 12 Rio Oritupano at Los Caracas

Vegetation is sparse along the banks and on the flood plain. There
are only a few trees. The banks are almost entirely sand with a median
diameter of about 0.3 mm. There is 1ittle or no silt and clay in most
of the cores cut from the bank and adjacent areas.

The channel carries a fairly large amount of wash load. There are
thin lenses of clay in the point bars. The clay is usually deposited in
the lee of dunes during the falling stage. Gravel can be seen on the
point bars. There is minor berming particularly on stretches of low

banks where there is sufficient vegetation to retard the velocity.
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BANK MATERIAL DESCRIPTION

Sta. No. 13 R710 Chive at La Colmena

The banks are composed mostly of fine sand with Tittle or no silt
or clay. Sparse clumps of vegetation grow on the flood plain where
some clay has been deposited. The clay holds the water to support
vegetation. Where there are no brush or trees, the flood plain material
is sand.

There should be a good correlation between the type and extent of
bank and flood plain vegetation and the amount of silt and clay in the
banks and flood plain. The correlation may also extend to channel slope

and to the percentage of wash load that the channel carries.

Sta. No. 14 Rio Tigre at Las Piedritas

The Las Piedritas gage is immediately downstream of the confluence
of the Rios Tigre and Oritupano. Upstream of the confluence, the Tigre
water is clear and the flood plain is covered with jungle vegetation.
Along the Oritupano, there is less vegetation and the Oritupano water
is muddy. At the gage, the two water flows have not yet mixed and
there is a distinct interface between the muddy and clear water.

The median diameter of the bank and flood plain material at the

gaging site is about 0.2 mm. Small amounts of silt and clay were found

in the core samples.
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BANK MATERIAL DESCRIPTION

Sta. No. 15 Rio Aribi at Paso de Aribi

Core samples of bank materials are a mixture of sand, silt and clay.
There is sufficient clay so the samples can be molded when damp or wet.
The median diameter of the sand fraction is approximately 0.2 mm. The
bank material supports a good growth of vegetation. In areas not
covered by trees, there is a growth of high grass.

On the inside of the bends, the usual point bars exist. The cores
from these bars were mostly sand or contain lenses of silt and clay and
lenses of different sizes of sand. These point bars are often armored
with 1/4-inch to 1-inch gravel.

The banks are a light red in color. As these banks erode they are
the source of some of the wash Toad. The natural material has a thin
armor of fine white gravel on top. The natural material is tougher
than the more recently water deposited bank and point bar material. The

natural material contains more clay.

Sta. No. 16 Rio Nato at Las Gaviotas

The banks consist of sand with a small percentage of silt and clay.
The sand fraction has a median diameter of approximately 0.25 mm.
Adjacent to the relatively narrow deep channel, the bank material is un-
consolidated but holds enough moisture for tree growth. Back 20 to 50
feet from the channel, the tree and grass vegetation is sparse and the

material is more consolidated and dry.
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BANK MATERIAL DESCRIPTION

In this area, the ground is very dry even though rains have occured
recently. The water drains off quickly where there is a slope to the

land. In other places, the water ponds and, apparently, evaporates.

Sta. No. 17 Rio Tigre at the Crossing of the Maturin-Temblador Road

Upstream of the bridge, the channel has been re-aligned by exca-
vating througn native materials. The native materials are quite
cohesive when damp but crack and crumble into %-inch to 2-inch granules
when dry. In the alluvial deposits that form part of the new channel
banks, there are lenses of nearly pure sand, lenses of silt and lenses
of cohesive clay. These materials are usually found on the exposed
parts of bars. The sand in the banks and bars is more coarse than in
the R10 Guanipa at the crossing of the Maturin-Temblador road. Some of
the sand in the lenses have a 0.3 to 0.4 mm median diameter. The clay
lenses are quite thin and very tough and cohesive.

In general, the banks on the Rio Tigre are more heterogeneous than

on the Rio Guanipa at the crossing of the Maturin-Temblador road.

Sta. No. 21 Rio San Antonio at the Crossing of the Maturin-Temblador Road

Throughout the entire summer, no water came down this channel; the
channel was dry. The banks consist mostly of clay material which does
not crumble when dry. There are lenses of sand, silt, and clay in the
alluvial deposits, such as the point bars, and in the old channels. The

banks support vegetation but to a lesser extent than the R10 Guanipe
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BANK MATERIAL DESCRIPTION

on the Maturin-Temblador road. At this time (Aug. 4, 1969) the area is

very dry and vegetation may be less apparent than in a wetter season.

Sta. No. 31 R1o Guanipa at E1 Aceite

The banks are composed mostly of fine sand but in some places there
are caps of sand and gravel which are very porous. There are enough
silts in the fine sand so that some moisture is retained and a growth
of grass and a few trees can be supported. The median diameter of the
bank material is approximately 0.2 mm.

The channel is symmetrically formed and well defined in spite of
the fact that the banks are mostly fine sand. The flow velocities are

very low.

Sta. No. 32 Rio Guanipa at Los Palos Blancos

On the north side of the river at the lateral extent of the flood
plain (1 km north of the channel), the core samples of the material are
all clay. There is a moderate tree cover on this area.

At 1/10 of a kilometer into the flood plain, there is a very dense
growth of trees and bush. There are many small areas of open, still
water. In most places it is not possible to penetrate the clay soil with
the sampler any farther than 6 inches. Even next to the open water, some
samples were dry 6 inches below the surface. At one location, the soil
could be penetrated. The sample core was wet clay for the entire 3 feet.

Four tenths of a kilometer north of the gaging station, the flood

plain is covered with water. Vegetation is moderately dense. The sampler
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penetrated the material easily . The soil is clay with very small
amounts of fine sand. Along the east side of the road from this area to
the gaging site, there is a 20-foot wide channel flowing to the north.
The channel is more than 4 feet deep at the center. Along the banks of
this channel the material is loose uniform coarse sand.

Upstream of the gaging site, the banks are covered with 6 inches of
clay and silt. Below this layer, there is more sand. At 3 feet, it is
all medium sand. Below the gaging site, there is medium sand with
lenses of clay. At a depth of 2 to 3 feet, the sand is so loose and
wet that hardly any material can be retained in the sampler. Along the
channel at the gaging site, the area is covered with a heavy growth of
bushes and trees.

One-tenth of a kilometer south of the gaging site on the downstream
side of the road, there is about 1} feet of moving water on the flood
plain. Also, there is a network of very deep (over 4 feet) and narrow
(5 feet wide) channels on this portion of the flood plain. Materials
are all clay. Vegetation is not as thick here as at the channel.

The edge of the treed area and the flood plain is 0.4 kilometers
south of the gaging site. Water has flooded out to the edge of the
trees. The flood plain is composed of clay in this area. To the south,
there is a meadow. Here the clay is so dry that the sampler will not
penetrate more than 6 inches.

Note: This bank material survey was conducted on October 12, 1969.

The gage height at the gaging station was 2.82 feet.
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BANK MATERIAL DESCRIPTION

Sta. No. 33 Rio Caris at the Crossing of the Santa Barbara-Aquasay Road

The native material is cemented sand and gravel. Where the banks
have flat slopes, a layer of sand covers the native materials. The
south bank at the bridge is caving into the river. This bank is
composed of fine sand with a small amount of clay. The clay indicates
that the river is carrying some wash load.

On the exposed point bars, gravel armoring has occurred on the edge

of the Tow-water channel.

Sta. No. 34 Rio Tonoro at the Crossing of the Santa Bé}bara-Aquasay Road

On the north bank there are silt and sand layers in the water-
deposited bank material. Much of the bank consists of native materials
which are cemented sands and gravels. In some places, there are layers
of weak shales in the cemented sands and gravels.

On the south side, the banks have flat slopes and consist of 6 to 12
inches of fine unstable sand on top of the native cemented sandy gravel.

On this side, the sand supports a growth of grass.

Sta. No. 35 Rio Guanipa at the Crossing of the Maturin-Temblador Road

The banks consist mainly of fine sand. There are some silts and
clays in the river deposited bank material. The bank material can be
slightly molded when the material is damp or moist. The sand in the
banks has a median diameter of about 0.10 to 0.15 mm. This bank material

sustains heavy weed and tree growth.
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BANK MATERIAL DESCRIPTION

There are a few areas on the banks where original or native materials
still exist. This native material consists of cemented sand, silt, and
clay mixed homogeneously with some fine gravel. The native material is
fairly resistant to erosion and should not move until the stream
velocity is greater than 4 or 5 fps.

The gravel dispersed in the natural bank material ranges in size

up to %-inch and 1-inch in diameter.

Sta. No. 41 R7io Mapirito at the Crossing of the Maturin-Temblador Road

The banks and bed, insofar as the sampler would reach, are tough,
erosion-resistant clay which is very dense.

The water is very clear and there is considerable plant growth in
the water. The extent and density of the growth seems to increase with
time. The increase in growth may cause the stage to change with time.

With clay banks and bed, the question is, "how does the clear water
seep or otherwise get into the channel?" On August 5, we flew over the
river basin and discovered some small reservoirs. These reservoirs trap
the sediment and control a large part of the runoff from this small

basin.

Sta. No. 51 Rio Amana near E1 Tejero

Banks are composed of silt and clay with lenses of sand and are

heavily vegetated. The banks are quite stable.
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BANK MATERIAL DESCRIPTION

At one place, a large tree is falling toward the river as the bank is
slowly being scoured. After falling, the tree may divert the current and

cause local channel changes.

Sta. No. 52 Rio Amana at the Crossing of the Maturin-Temblador Road

In the vicinity of the bridge, the bank material is rather resistant
to erosion. The materials contain a considerable percentage of clay. On
the outside of the bends, the banks are vertical and consist mainly of
erosion-resistant clay. On the inside of the bends, there are point bars
formed from layers of sand, silt, and clay. The median diameter of the
sand is from 0.2 to 0.3 mm.

There is appreciable vegetation growing on the exposed point bars.
The vegetation is not as dense as along the R10 Guanipa at the Maturin-

Temblador road but is similar to it.

R10 Las Becerras near Oritupano

There is no stage gage on this stream.

The ephermeral stream channel is very active in this reach and the
banks are subject to heavy erosion. The banks are vertical and 10 to 15
feet high. The bank material is red in color and consists of fine sand
which is well cemented with a small percentage of silt and clay. The
material is hard when dry but can be crushed into individual grains with
ones fingers.

The stream is fed by a vast number of gully channels which are

relatively very deep and narrow. One such tributary is 3 inches wide and
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15 inches deep. These tributaries deposit small alluvial cones on the
bed of the main channel. The materials in the cones will be washed

away when the main channel floods.

Rio Tigre at the Confluence with Quebrada E1 Playon

At this location, the high bank is about 3 feet above the water level
(October 14, 1969). The high bank is sparsely vegetated and consists of
fine loose sand with some clay and silt. The water table is about 2 feet
below the ground.

The other bank is very low (at water level) and has a heavy growth
of jungle vegetation. The low bank has more silt and clay on the surface
but beneath, the material is the same as on the high bank.

It appears that ground water is fed into the river along the Tow
bank.

Quebrada E1 Playon is a wide sand bed ephermeral stream that
supplies relatively large amounts of sediment to the Rio Tigre when the

Quebrada floods.

Rio Tigre at Cristobero

On Figure III-2, Cristobero is the second site, where bank material
samples were taken downstream, from the Rio Tigre headwaters.

In the vicinity of the bridge, no bank material samples can be
obtained. Although one can walk on the banks, there is no soil near the
surface; only water and vegetation. Farther back from the channel, the

core samples are fine sand. The sand is very loose and entirely saturated.
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BANK MATERIAL DESCRIPTION

Over to the flood plain side of the channel near the overflow
channel bridge, the materials are a heterogeneous mixture consisting of
organic material, clay, silt, sand, gravel and, in some spots, only

water and vegetation.

Rio Tigre at E1 Tigrito

The E1 Tigrito site is that location closest to E1 Tigre (Figure
II1I-2). The bank materials at this location are the same as for the

R1o Tigre at Cristobero.

Sta. No. SR1 Rio Aisme near Urupia

At this station there is a heavy growth of jungle vegetation on the
flood plain and on the banks. Velocities in the channel are very low.
Most of the bank materials are deposited by the river and are fine sands
between 0.2 and 0.3 mm in diameter. There is some dark organic matter
in the bank material.

The low velocities have caused the coarser sediment yield of the
drainage basin to drop out of the flow upstream of this site.

The native material in this region is reddish sand with some silts
and clays and a few small rocks. The native material is moderately

cemented.
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Sta. No. SR2 Rio Aisme near E1 Aisme

Most of the bankline is nearly vertical and is slowly caving when
attacked by the flow. The bank materials are cemented sands and silts
with some pea-sized gravel. The banks are a reddish color.

When the banks cave into the channel, the water Teaves a residue of

loose sand and small rocks.

Sta. No. SR3 Rio Carisito near Carisito

Banks have formed in the native material and are nearly vertical and
consist of cemented fine sands with some silt and clay. The clay is very
sticky when wet. Banks in native material are stable. Banks composed of
water-deposited sands and gravels are not stable. Since the banks are

not homogeneous, the bankline is very irregular.

Sta. No. SR4 Ri0 Chive near Campamento La Leona

The channel velocities are very low in this reach. The bank
materials are fine sands with a small amount of silt, clay, and organic
material. The banks are well vegetated. The water-deposited bank
materials are highly erodible, but because of the vegetation and low

velocities, the banks remain relatively stable.

Sta. No. SR5 Rio Chupururo near Campo Mata

This stream has a well formed and defined channel. Bank materials

are sands with some silt, clay, gravel and organic material. The banks
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are quite resistant to erosion. The reach is vegetated with large trees
and willow-type brush.

This river carries a large wash load during floods. It has been
observed that, after a large flood which indulated the flood plain, a
very thin greasy layer of silt and clay was left on the flood plain and
on the banks. On the point bars and alternate bars, this layer of silt
and clay completely covered up a 3 to 6 inch layer of leaves. The
source of the organic material in the banks is apparently the layer of
water transported leaves which is covered by the thin layer of silt and

clay.

Sta. No. SR6 Rio Guepe near E1 Limon

Along a portion of one bank, the upper 15 inches is gravel and clay.
Below this layer, there is only clay.

The water-deposited bank materials are sands with 5 to 10 percent
clay. The stream must carry considerable wash load at times. Channel

velocities are very Tow at low stage.

Sta. No. SR7 Ri0 Purgatorio near E1 Purgatorio

The river and river valley is very wide and composed of mostly
loose sand and gravel. The river banks are formed in alluvium and have
very little resistance to erosion. Hence, the river channel is very wide
and shallow. Where banks are well defined, they are vertical and are
caving in places. Some of the gravel in the banks is up to 1 inch in

diameter.
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Sta. No. SR8 Rio Seco near Campamento La Leona

The R1o Seco is a very wide shallow sand-bed channel with very low
banks. The banks are only 1 to 2 feet high and consist mostly of loose
sand very similar to the bed sand. There are traces of silts and clays

in the bank.

Sta. No. SR9 Quebrada Mapiricure o San Miguel near E1 Aceite

The banks alona this very small tributary stream are nearly
vertical and are slowly eroding. Some bank caving is evident. The banks
are composed of native cemented sand and pea-size gravel. The material
is red in color and very hard but porous. The bed of the channel is
entirely sand.

The area which is drained by this stream is vegetated with brownish

looking grass only.
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CHAPTER 1V
GROUNDVWATER LEVELS

INTRODUCTION

Fluctuations in the free water surface level of the 38 wells shown
on Figure IV-1 were observed during the summer of 1969. Such fluctuations
are an indication of changes in groundwater storage.

A1l of the observed wells were wells that have been in existence for
some time. A number of wells have been abandoned and the remainder are
not used to the extent that the water table would be drawn down a mea-
surable amount. Some wells supply water for domestic use in very small
villages but none of the wells are pumped by mechanical means.

The elevation of water surface level in each well was measured either
weekly or biweekly. The data are presented in the following tables.

In one well, Observation Well No. T1c Campo Experimental de Guanipa,
the water surface fluctuations were monitored with a Type F continuous
recording float operated recorder. The 2-hourly and special point water

levels for this well are given in the last table of this chapter.

V-1



Maturin

¢-Al

3 “\\\‘. & 18 ! i
El Tigre® . Tlore 19 10 km
Ib
[
Rio Argc

FIGURE IV-1 LOCATIONS OF OBSERVATION WELLS



GROUNDWATER DATA

NAME: Observation Well No. la Campo Experimental de Guanipa

LOCATION: Longitude 64° 13.1° W, latitude 08° 52.1' N.
Approximately 5 km SE of El Tigre at M.A.C. Campo
Experimental de Guanipa.

RECORDS AVAILABLE: Weekly water level measurement, June 3-July 30, 1969.
Biweekly, July 30-September 25, 1969.

DATUM: Top of well casing 1.2 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 3 85.13
11 85.31 -.18
18 85.46 —-..15
25 85.54 -.08
July 2 85.59 -.05
9 85.60 -.01
16 85.73 .13
23 85.82 -.09
30 85.92 -.10
Aug. 14 86.11 =319
27 86.33 SRR
Sept. 11 86.38 =.05
25 25.90 +.48
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GROUNDWATER DATA

NAME: Observation Well No. lb Campo Experimental de Guanipa.
LOCATION: Longitude 64° 13.1' U, latitude 08° 52.1' N.
Approximately 5 km SE of El Tigre at M.A.C. Campo

Experimental de Guanipa.

RECORDS AVAILABLE: Weekly water level measurement, June 3-July 30, 1969.
Biweekly, July 30-September 25, 1969.

DATUM: Top of well casing 1.8 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 3 116.30
11 116.29 +.01
18 116.52 -.23
25 116.52 .00
July 2 116.61 =.09
9 116.70 -.09
16 116.85 -.15
23 116.96 =.11
30 117.06 g 10
Aug. 14 117.48 =.42
27 117.44 +.04
Sept. 11 117.39 +.05
. 25 117.14 +.25
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GROUNDWATER DATA

NAME: Observation Well No. lc Campo Experimental de Guanipa.

LOCATION: Longitude 64° 12.2' W, latitude 08° 52.0' N.
Approximately 5 km SE of E1 Tigre at M.A.C. Campo
Experimental de Guanipa.

RECORDS AVAILABLE: Weekly water level measurement, June 3-July 30, 1969.
Biweekly, July 30-September 25, 1969.

DATUM: Top of well casing 3.3 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date b7 ft
June 3 101.16
11 101.23 =07
18 101.16 +.07
25 101.20 -.04
July 2 101.56 -.36
9 101.64 -.08
16 101.72 -.08
23 101.81 -.09
30 101.93 = k2
Aug. 14 102.27 -.34
Sept. 11 102.40 =413
25 102.14 +.26
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GROUNDWATER DATA

NAME: Observation Well No. 2 El Tigrito.

LOCATION: Longitude 64° 10.0' W, latitude 08° 53.2' N.
Approximately 1.9 km S of San Jose de Guanipa (El Tigrito).

RECORDS AVAILABLE: Weekly water level measurement, June 3-June 11, 1969.

DATUM: Top of well casing 1.1 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 3 100.60
11 100.46 +.14
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GROUNDWATER DATA

NAME: Observation Well No. 3 E1l Estero.

LOCATION: Longitude 64° 09.1' W, latitude 09° 08.1' N.
Approximately 14 km NNW of Guico.

RECORDS AVAILABLE: Weekly water level measurement, June 3-July 28, 1969.
Biweekly, July 28-September 23, 1969,

DATUM: Top of well casing 0.6 feet above ground level.

Distance From Datum Change in Water Level

To Water Level From Previous Reading
Date ft ft

June 3 34.90

11 34.21 +.69
18 34.94 -.73
25 34.91 +.03
July 2 34.90 +.01
9 34.94 -.04
15 34.67 Faldid
22 34.48 +.19
28 34.55 -.07
Aug. 11 34.34 +21
25 34.32 +.02
Sept. 8 34.38 -.06
23 34.50 -.12
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GROUNDWATER DATA

NAME: Observation Well No. 4 Hato La Puerta.

LOCATION: Longitude 64° 07.1' W, latitude 09° 08.1' N.
Approximately, 4.3 km NE of El Aceite, at Hato La Puerta.

RECORDS AVAILABLE: Weekly water level measurement, June 3-July 28, 1969.
Biweekly, July 28-September 23, 1969.

DATUM: Top of well casing 0.0 feet above ground level.

Distance From Datum Change in Water Level

To Water Level From Previous Reading
Date ft ft

June 3 7.96

11 7.95 +.01
18 7.98 -.03
25 7.78 +.20
July 2 7.80 -.02
9 7.62 +.18
16 7.42 +.20
22 213 +,29
28 715 -.02
Aug. 11 6.81 +.34
25 6.57 +.24
Sept. 10 6.42 15
23 6.44 -.02
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GROUNDWATER DATA

NAME: Observation Well No. 5 Hato Mapirito.

LOCATION: Longitude 64° 07.0" W, latitude 09° 10.0' N.
Approximately 9 km NNW of E1 Aisme, at Hato Mapirito.

RECORDS AVAILABLE: Weekly water level measurement, June 3-July 28, 1969.
Biweekly, July 28-September 23, 1969.

DATUM: Top of well casing 0.4 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 3 54.51
11 54.47 +.04
18 54.60 =.13
25 54.54 +.06
July 2 54.46 +.08
9 54.50 -.04
16 54.30 +.20
22 54.14 +.16
28 54.17 =03
Aug. 11 54.00 +.17
25 53.84 +.16
Sept. 10 53.77 +.07
23 54.01 -.24
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GROUNDWATER DATA

NAME: Observation Well No. 6 Campo Mata.

LOCATION: Longitude 64° 01.4' W, latitude 09° 13.3' N.
Approximately 1 km E of Campo Mata.

RECORDS AVAILABLE: Weekly water level measurement, June 3-July 28, 1969.
Biweekly, July 28-September 23, 1969.

DATUM: Top of well casing 1.1 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 3 54.22
11 54.30 ~-.08
16 53.50 +.80
25 51.90 +1.60
July 2 51.77 +.13
9 51.05 +y 72
16 50.44 +.61
23 49,72 .72
28 49.36 +.36
Aug. 11 48.75 +.61
25 49.20 -.45
Sept. 10 49.49 -.29
23 48.53 +.96
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GROUNDWATER DATA

NAME: Observation Well No. 7 Campamento La Leona.

LOCATION: Longitude 63° 50.0' W, latitude 09° 00.0' N.
Approximately 20.5 km by road E of La Colmena,
at Campamento La Leona.

RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969,
Biweekly, July 29-September 25, 1969.

DATUM: Top of well casing 2.2 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 5 193.08
12 193.12 -.04
17 193,22 -.10
24 193,30 -.08
July 1 193.43 -,13
8 193.41 +.02
18 193.36 +.05
22 193.51 =.15
29 193.47 +.04
Aug. 12 193.72 -.25
26 193.77 =.05
Sept. 10 193.85 -.08

25 193.80 +.05
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GROUNDWATER DATA

NAME: Observation Well No. 8 Campamento Pelayo.

LOCATION: Longitude 63° 39.4' W, latitude 09° 03.3' H.
Approximately 8 km by road NNE of La Colmena,
at Campamento Pelayo.

RECORDS AVAILABLE: Weekly water level measurement, June 4-July 29, 1969.
Biweekly, July 29-September 24, 1969.

DATUM: Top of well casing 1.7 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 4 164.08
10 164.10 -.02
17 164.19 =09
24 164.15 +.04
July 1 164.25 -.10
8 164.37 -.12
18 164.30 +.07
22 164.13 +.17
29 164.28 -.15
Aug. 12 164.50 .22
Sept. 24 164.54 -.04
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GROUNDWATER DATA

WAME: Observation Well No. 9 Campo Oritupano.

LOCATION: Longitude 63° 26.7' W, latitude 09° 03.4' M.
In the Texas 0il Company camp of Oritupano.

RECORDS AVAILABLE: Weekly water level measurement, June 4-July 29, 1969.
Biweekly, July 29-September 24, 1969.

DATUM: Top of well casing 0.9 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 4 150.40
12 151.01 -.61
17 150.00 +1.01
24 149.79 +.21
July 1 _ 149.61 +.18
8 150.00 ~-.39
18 149.27 +,.73
22 149,20 +.07
29 149,23 -.03
Aug., 12 149.25 -.02
26 149.08 +.17
Sept. 9 148.96 +::12
24 150.10 -1.14

IV-13



GROUNDWATER DATA

NAME: Observation Well No. 10 Las Gaviotas.

LOCATION: Longitude 63° 20.9' W, latitude 09° 09.6' N.
Near the village of Las Gaviotas, NE of Oritupano.

RECORDS AVAILABLE: Weekly water level measurement, June 5-July 15, 1969.
Biweekly, July 15-September 24, 1969.

DATUM: Top of well casing 3.5 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 5 22.76
10 21.97 +.79
17 22.07 -.10
24 22.04 +.03
July 1 22517 -.13
8 22.11 +.06
15 21.90 +.21
31 21.88 +.02
Aug. 12 21.81 +.07
29 21.69 +.12
Sept. 9 21.66 +.03
24 21.78 =12
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GROUNDWATER DATA

NAME: Observation Well No. 10a Las Gaviotas.

LOCATION: Longitude 63° 20.9' W, latitude 09° 09.6' N.
Near the village of Las Gaviotas, NE of Oritupano.

RECORDS AVATLABLE: Weekly water level measurement, June 5-July 29, 1969.
Biweekly, July 29-September 24, 1969.

DATUM: Top of well casing 2.4 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 5 20.79
10 20.97 -.18
17 20.71 +.26
24 21.02 =-.31
July 1 20.93 +.09
8 20.84 +.09
15 20.05 +.79
21 19.92 +.,13
29 19.75 17
Aug. 12 19.49 +.26
29 18.68 +.81
Sept. 9 18.69 -.01
24 19.16 -.47

IV-15



GROUNDWATER DATA

NAME: Observation Well No. 10b Las Gaviotas.

LOCATION: Longitude 63° 20.9' W, latitude 09° 09.6' .
Near the village of Las Gaviotas, NE of Oritupano.

RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969.
Biweekly, July 29-September 24, 1969.

DATUM: Top of well casing 1.1 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 5 18.23
10 17.54 +.69
17 18.87 -1.33
24 18.31 +.56
July 1 18.89 -:58
8 18.52 +:37
15 16.54 +1.98
21 17.19 -.65
29 16.83 +.36
Aug. 12 15,12 +1:71
29 17.46 -2.34
Sept. 9 17.70 -.24
24 17.41 +.29
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GROUNDWATER DATA

NAME: Observation Well No. 10¢c Las Gaviotas.

LOCATION: Longitude 63° 20.9' W, latitude 09° 09.6' X.
Near the village of Las Gaviotas, NE of Oritupano.

RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969.
Biweekly, July 29-September 24, 1969.

DATUM: Top of well casing 1.9 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 5 24.96
10 24.90 +.06
17 24.83 +.07
24 24.93 -.10
July 1 25.00 -.07
8 24.88 #,12
15 24.65 +.23
21 24 .44 +.21
29 24.35 +.09
Aug. 12 24,24 il
29 24,09 F, 15
Sept. 9 24,10 -.01
24 24,24 e
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GROUNDWATER DATA

NAME: Observation Well No. 10d Las Gaviotas.

LOCATION: Longitude 63° 20.9' W, latitude 09° 09.6' N.
At the village of Las Gaviotas, NE of Oritupano.

RECORDS AVAILABLE: Weekly water level measurement, June SfJuly 29, 1969.
Biweekly, July 29-September 24, 1969.

DATUM: Top of well casing 0.7 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 5 1027
10 10.36 -.09
17 10.39 =.03
24 9.76 +.63
July 1 9.95 -.19
8 10.20 ;25
15 5.29 +4.91
21 7.45 -2.16
29 7.46 -.01
Aug. 12 7.02 +.44
29 4.15 +2.87
Sept. 9 6.57 ~-2.42
24 8.33 =1.76

IV-18



GROUNDWATER DATA

NAME: Observation Well No. 11 Texas (Mata).

LOCATION: Longitude 64° 08.0' W, latitude 09° 11.9' N.
Approximately 10 km WSW of Campo Mata.

RECORDS AVAILABLE: Weekly water level measurement, June 3-July 28, 1969.
Biweekly, July 28-September 23, 1969.

DATUM: Top of well casing 1.5 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 3 122.20
11
16 121.96 +.24
25 122,11 ~u kD
July 2 122.38 w2
9 122.51 -.13
16 122.73 -s22
22 .122.78 =05
28 122.84 -.06
Aug. 11 122.83 +.01
25 122.80 #+.03
Sept. 10 122.78 +.02
23 122.86 -.08
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GROUNDWATER DATA

NAME: Observation Well No., 12 Texas (Mata).

LOCATION: Longitude 64° 07.5' W, latitude 09° 11.8' N.
Approximately 10 km WSW of Campo Mata.

RECORDS AVAILABLE: Weekly water level measurement, June 4-July 28, 1969.
Biweekly, July 28-September 23, 1969.

DATUM: Top of well casing 1.6 feet above ground level.

Distance From Datum Change in Water Level

To Water Level From Previous Reading
Date ft ft

June 4 151.92

11 151.87 +.05
16 151.15 4,72
25 152.01 -.86
July 2 152.02 -.01
9 152.30 -.28
16 152.32 -.02
22 152.41 -.09
28 152.42 -.01
Aug. 11 152.52 -.10
25 152.82 -.30
Sept. 10 152.80 +.02
23 152.91 -.11
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GROUNDWATER DATA

NAME: Observation Well No. 13 Guanipa.

LOCATION: Longitude 63° 58.0' W, latitude 09° 13.7' N.
In the town of Guanipa.

RECORDS AVAILABLE: Weekly water level measurement, June 4-July 28, 1969.
Biweekly, July 28-September 23, 1969.

DATUM: Top of well casing 2.5 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 4 11.68
12 11.50 +.18
16 11.65 —a15
25 10.93 +..72
July 2 10.80 +:13
11 10.69 +.11
16 9.48 +1..21
22 9.00 +.48
28 9.25 -.25
Aug. 11 8.37 +.88
25 8.25 4. 12
Sept. 10 8.91 -.66
23 9.42 -.51
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GROUNDWATER DATA

NAME: Observation Well No. 14 Zumo.

LOCATION: Longitude 63° 52.0' W, latitude 09° 07.0' N.
Approximately 17 km by road SE of Guanipa, at Hato Zumo.

RECORDS AVAILABLE: Weekly water level measurement, June 4-July 30, 1969.
Biweekly, July 30-September 24, 1969.

DATUM: Top of well casing 1.9 feet above ground level.

Distance From Datum Change in Water Level

To Water Level From Previous Reading
Date ft ft

June 4 12,03

12 12.52 -.49
16 12.93 -.41
24 12.89 +.04
July 1 12.96 -.07
8 13.30 -.34
16 11.40 +1.90
23 11.16 +.24
30 11.63 -.47
Aug. 14 10. 32 1. 31
27 10.12 +.20
Sept. 10 10.65 -.53
24 11.06 -.41
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GROUNDWATER DATA

NAME: Observation Well No. 15 La Colmena (Chive).

LOCATION: Longitude 63° 40.5' W, latitude 09° 00.2' N.
Approximately 500 meters S of the Rio Chive at La Colmena.

RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969.
Biweekly, July 29-September 24, 1969.

DATUM: Top of well casing 1.7 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June > 10.54
12 13.30 -2.76
17 12.21 +1.09
24 12.57 -.36
July 1 12533 +.24
7 12,93 -.60
18 11.95 +.98
22 11.75 +.20
29 12.04 -.29
Aug. 12 11.93 +ill
26 9.32 +2.61
Sept. 11 9.42 -.10
24 9.63 =21
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GROUNDWATER DATA

NAME: Observation Well No. 16 La Colmena (Chive).

LOCATION: Longitude 63° 40.5' W, latitude 09° 00.2' N.
Approximately 500 meters S of the Rio Chive at La Colmena.

RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969.
Biweekly, July 29-September 24, 1969.

DATUM: Top of well casing 0.5 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 5 10.13
12 10.30 -.17
17 10.:37 =07
24 10.43 -.06
July 1 10.00 +.43
7 10.40 -.40
18 9.91 +.49
22 10.30 =039
29 10.38 -.08
Aug. 12 10. 14 +.24
26 8.05 +2.09
Sept. 11 8.42 -.37
24 8.75 -.33
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GROUNDWATER DATA

NAME: Observation Well No. 17 La Colmena (Chive).

LOCATION: Longitude 63° 40.5' W, latitude 09° 00.2' N.
Approximately 500 meters S of the Rio Chive at La Colmena.

RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969.
Biweekly, July 29-September 24, 1969.

DATUM: Top of well casing 1.1 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 5 12.61
12 13.08 =.47
17 12.89 +.19
24 12.72 +.17
July 1 12:73 =201
7 12,55 +.18
18 12,26 +.29
22 11.54 +.72
29 11.17 +.37
Aug. 12 11.34 - 17
26 8.55 +2..19
Sept. 11 8.92 -.37
24 9.36 -.44
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GROUNDWATER DATA

NAME: Observation Well No. 18 La Colmena (Chive).

LOCATION: Longitude 63° 40.5' W, latitude 09° 00.2' N.
Approximately 500 meters S of the Rio Chive at La Colmena.

RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969.
Biweekly, July 29-September 24, 1969.

DATUM: Top of well casing 1.9 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 5 13.53
12 13.42 +..11
17 13.98 -.56
24 13.77 +.21
July 1 13.35 +.42
7 13:23 gl
18 10.69 +2.54
22 10.24 +.45
29 9.70 +.54
Aug. 12 9.64 +.06
26 6.83 +2.81
Sept. 11 7.84 =101
24 7.88 -.04
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GROUNDWATER DATA

NAME: Observation Well No. 19 La Colmena (Chive).

LOCATION: Longitude 63° 40.5' W, latitude 09° 00.2' N.
Approximately 500 meters S of the Rio Chive at La Colmena.

RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969.
Biweekly, July 29-September 24, 1969.

DATUM: Top of well casing 2.4 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 5 12.85
12 12.69 +.16
17 12.80 -.11
24 12.93 -.13
July 1 13.41 -.48
7 13.06 +i:33
18 12.70 +.36
22 12.46 +.24
29 12.13 +.33
Aug. 12 12.24 -.11
26 9.67 +2.57
Sept. 11 9.25 +.42
24 9.74 -.49
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GROUNDWATER DATA

NAME: Observation Well No. 20 Hato Las Gaviotas.

LOCATION: Longitude 63° 21.3' W, latitude 09° 11.8' N.
Approximately 1.5 km by road from the Rio Nato at
Hato Las Gaviotas.

RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969.
Biweekly, July 29-September 24, 1969.

DATUM: Top of well casing 3.8 feet above ground level.

Distance From Datum Change in Water Level

To Water Level From Previous Reading
Date ft ft

June 5 31.82

10 31.61 *.21
17 31.86 =25
24 31.82 +.04
July 1 31.96 =14
8 32.07 -.11
17 31.29 +.78
25 30.94 +.35
29 30.86 +.08
Aug. 12 30.79 +.07
29 29.91 +.88
Sept. 9 29.44 +.47
24 29.16 +.28
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GROUNDWATER DATA

NAME: Observation Well No. 21 Hato Las Araguatas.

LOCATION: Longitude 63° 50.6' W, latitude 09° 03.0' N.
Approximately 5.5 km N of Campamento La Leona, at
Hato Las Araguatas.

RECORDS AVAILABLE: Weekly water level measurement, June l16-July 30, 1969,
Biweekly, July 30-September 25, 1969.

DATUM: Top of well casing 1.8 feet above ground level.

Distance From Datum Change in Water Level

To Water Level From Previous Reading
Date ft ft

June 16 22.49

24 22.61 =12
July 1 22.54 +.07
7 22.50 +.04
16 21.94 +.56
23 21.53 +.41
30 21.39 +.14
Aug. 14 20.17 +1.22
27 18.79 +1.38
Sept. 10 18.10 +.69
25 16.88 +1.22

IV-29



GROUNDWATER DATA

NAME: Observation Well No. 22 Hato Las Araguatas.

LOCATION: Longitude 63° 50.6' W, latitude 09° 03.0' N.
Approximately 5.5 km N of Campamento La Leona, at
Hato Las Araguatas.

RECORDS AVAILABLE: Weekly water level measurement, June 16-July 30, 1969.
Biweekly, July 30-September 25, 1969.

DATUM: Top of well casing 0.0 feet above ground level.

Distance From Datum Change in Water Level

To Water Level From Previous Reading
Date ft ft

June 16 8.98

24 9.16 -.18
July 1 9.10 +.06
7 8.92 +.18
16 8.65 27
23 8.22 +.43
30 8.15 +.07
Aug. 14 6.39 +1.76
27 6.36 +.03
Sept. 10 6.89 =-.53
25 7.14 -.25
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GROUNDWATER DATA

NAME: Observation Well No. 23 Hato Santana.

LOCATION: Longitude 63° 52.0' W, latitude 09° 00.9' N.
Approximately 3.5 km NE of Campamento La Leona, at
Hato Santana.

RECORDS AVAILABLE: Weekly water level measurement, June 16-July 30, 1969.
Biweekly, July 30-September 25, 1969.

DATUM: Top of well casing 2.8 feet above ground level.

Distance From Datum Change in Water Level
. To Water Level From Previous Reading
Date ft ft
June 16 22.99
24 23.33 -.34
July 1 23.47 =14
7 23.43 +.04
16 23.19 +.24
23 23.21 -.02
30 23.07 +.14
Aug. 14 23.06 +.01
27 21.99 +L.07
Sept. 10 21.82 +.17
25 21.54 +.28
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GROUNDWATER DATA

NAME: Observation Well No. 24 Hato Santana.

LOCATION: Longitude 63° 52.0' W, latitude 09° 00.9' N.
Approximately 3.5 km NE of Campamento La Leona, at
Hato Santana.

RECORDS AVAILABLE: Weekly water level measurement, June 16-July 30, 1969.
Biweekly, July 30-September 25, 1969.

DATUM: Top of well casing 2.6 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 16 25.40
24 26.42 -1.02
July 1 26.49 -.07
7 26.33 +.16
16 26.16 +.17
23 26.30 -.14
30 26.19 +.11
Aug. 14 26.31 -.12
27 25.53 +.78
Sept. 10 25515 +.38
25 24.95 +.20
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GROUNDWATER DATA

NAME: Observation Well No. 25 Periquito.

LOCATION: Longitude 63° 52.0' W, latitude 09° 15.8' N.
In the town of Periquito.

RECORDS AVAILABLE: Weekly water level measurement, June 20-July 28, 1969.

DATUM: Top of well casing 0.8 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 20 125.17
25 125.07 +.10
July 2 125.06 +.01
11 125.20 -.14
16 124.96 +.24
23 125.00 -.04
28 125.00 0.00
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GROUNDWATER DATA

NAME: Observation Well No. 26 Hato Mesa Pelona.

LOCATION: Longitude 63° 58.1' W, latitude 09° 27.1' N.
Approximately 6.1 km by road WNW of the Rio Purgatorio
at E1 Purgatorio, at Hato Mesa Pelona.

RECORDS AVAILABLE: Weekly water level measurement, June 26-July 31, 1969.
Biweekly, July 31-September 23, 1969.

DATUM: Top of well casing 1.2 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 26 102.40
July 3 102.46 -.06
10 102. 57 -.11
17 102.66 -.09
25 102.79 -.13
31 102.83 -.04
Aug. 13 103.20 -.37
28 103.22 =02
Sept. 8 103.32 -.10
23 103.36 -.04
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GROUNDWATER DATA

NAME: Observation Well No. 27 Hato Campo Alegre.

LOCATION: Longitude 63° 34.1' W, latitude 09° 30.1' N.
Approximately 11.3 km by road NE of the Rio Tonoro at
Puente Romulo Gallegos, at Hato Campo Alegre.

RECORDS AVAILABLE: Weekly water level measurement, June 26-July 31, 1969.
Biweekly, July 31-September 24, 1969.

DATUM: Top of well casing 1.8 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 26 34,10
July 3 34.40 -.30
10 36.71 -2.31
17 34.44 4227
25 34.38 +.06
31 35.40 -1.02
Aug. 13 36.93 =1.53
28 34.89 +2.04
Sept. 8 34.84 +.05
24 34.90 -.06
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NAME :

LOCATION:

RECORDS AVAILABLE:

DATUM:

Date
June

July

GROUNDWATER DATA

Observation Well No. 28 Boqueron de Amana.

Longitude 63° 14.8' W, latitude 09° 37.6' N.
Approximately 10.9 km NNW of Balneario Mapirito, at

Hato Boqueron de Amana.

Weekly water level measurement, June 27-July 31,

Biweekly, July 31-September 22, 1969.

Top of well casing 0.0 feet above ground level.

27

10

17

Aug.

Sept.

25

31

13

28

22

Distance From Datum
To Water Level

ft

30

30

31.

30

33.

32

32.

33

32

31.

.66

.50

88

.62

31

.07

25

.61

A

55

IV-36

Change in Water Level
From Previous Reading
ft

-1.38
+1.26
-2.69

+1.24

-1,36
#1.17

+.89

1969.



GROUNDWATER DATA

NAME: Observation Well No. 29 Hato E1 Oso.

LOCATION: Longitude 63° 02.8' W, latitude 09° 30.2' N.
Approximately 13.2 km by road SW of the Rio Guanipa at
the crossing of the Maturin-Temblador road, at Hato El Oso.

RECORDS AVAILABLE: Weekly water level measurement, June 27-July 31, 1969.
Biweekly, July 31-September 22, 1969.

DATUM: Top of well casing 2.9 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 27 10.92
July 3 10.72 +.20
10 11.06 -.34
17 10.89 +417
25 11.33 -.44
31 10.66 +.67
Aug. 13 10.60 +.06
28 10.92 -.32
Sept. 8 10.54 +.38
22 10.44 +.10
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GROUNDWATER DATA

NAME: Observation Well No. 30 Via Maturin-El Blanquero.

LOCATION: Longitude 63° 02.2' W, latitude 09° 28.0' N.
Approximately 8.9 km by road NNW of Hato San Antonio.

RECORDS AVAILABLE: Weekly water level measurement, June 27-July 31, 1969.
Biweekly, July 31-September 22, 1969.

Datum: Top of well casing 2.4 feet above ground level.

Distance From Datum Change in Water Level

To Water Level From Previous Reading
Date ft ft

June 27 14.36

July 3 11.95 +2.41
10 12.10 -.15
17 11.53 g 7
25 12.10 -.57
31 11.24 +.86
Aug. 13 11.10 +.14
28 10.70 +.40
Sept. 8 11.93 -1.23
22 10.83 +1.10

IV-38



GROUNDWATER DATA

NAME: Observation Well No. 31 Hato Las Casitas.
LOCATION: Longitude 63° 02.5' W, latitude 09° 27.8' N.
Approximately 2.1 km W of the Maturin-Temblador road

at Hato Las Casitas.

RECORDS AVAILABLE: Weekly water level measurement, June 27-July 31, 1969,
Biweekly, July 31-September 22, 1969.

DATUM: Top of well casing 3.0 feet above ground level.

Distance From Datum Change in Water Level
To Water Level From Previous Reading
Date ft ft
June 27 12.20
July 3 14,19 -1.99
10 14,32 -«13
17 13.12 +1.20
25 14.33 -1.21
31 13.72 +.61
Aug. 13 13.60 +.12
28 13.68 -.08
Sept. 8 13.90 -.22
22 12.65 +1.25
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GROUNDWATER DATA

NAME: Observation Well No. 32 Hato San Antonio.

LOCATION: Longitude 63° 01.1" W, latitude 090‘2&.0' N.
At Hato San Antonio, W of the Maturin-Temblador road.

RECORDS AVAILABLE: Weekly water level measurement, June 27-July 31, 1969.
Biweekly, July 31-September 22, 1969.

DATUM: Top of well casing 1.5 feet above ground level.

Distance From Datum Change in Water Level

To Water Level From Previous Reading
Date ft ft

June 27 14.59

July 3 14.53 +.06
10 14.66 -.13
17 14,45 +.21
25 14.33 .12
31 14.61 -.28
Aug. 13 14.56 +.05
28 14.41 4,15
Sept. 8 14.21 +.20
22 14.28 -.07
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NAME :

GAGE :

RECORDS AVAILABLE :

Observation Well No. lc Campo Experimental de Guanipa,

LOCATION: Longitude 64° 12.2' W, latitude 08° 52.0' N.
Experimental de Guanipa.

Type F continuous water stage recorder, set on top of well casing; June 18-Oct. 2, 1969.

Approximately 5 km SE of El Tigre at M, A. C. Campo

Weekly water level measurement, June 3-July 30, 1969, biweekly water level measurement,

July 30-Sept. 25, 1969, continuous water level record June 18-Oct. 2, 1969.

DATUM: Top of well casing 3.3 feet above ground level. All distances are below ground level.
GROUNDWATER DATA
OBSERVATION WELL NO. lc CAMPO EXPERIMENTAL DE GUANIPA
June 1969
DISTANCE FROM DATUM POINT TO WATER LEVEL IN FEET
Hour

bay 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
18 M M 101.160 101.139 101.127 101.127 101.149 101.169 101.179 101.159
19 101.147 101.154 101.167 101.177 101.169 101.145 101.119 101.134 101.161 101.183 101.182 101.170
20 101.156 101.163 101.175 101.184 101.166 101.152 101.137 101.140 101.164 101.182 101.183 101.167
21* 101.156 101.167 101.180 101.185 101.180 101.153 101.149 101.156 101.181 101.204 101.185 101.172
22 101.169 101.181 101.186 101.192 101.169 101.152 101.142 101.147 101.172 101.190 101.190 101.172
23 101.162 101.177 101.197 101.197 101.182 101.167 101.151 101.161 101.205 101.195 101.200 101.192
24 101.187 101.189 101.200 101.203 101.190 101.171 101.161 101.161 101.190 101.206 101.206 101.189
25 101.187 101.189 101.198 101.205 101.200 101.237 101.216 101.213 101.241 101.256 101.258 101.259
26 101.238 101.239 101.253 101.262 101.262 101.291 101.267 101.261 101.286 101.306 101.311 101.308
27 101.291 101.291 101.301 101.314 101.309 101.337 101.314 101.308 101.334 101.359 101.362 101.356
28 101.336 101.344 101.347 101.364 101.363 101.380 101.361 101.357 101.363 101.417 101.417 101.407
29 101.381 101.386 101.395 101.418 101.417 101.425 101.412 101.405 101.440 101.470 101.465 101.455
30* 101.444 101.445 101.465 101.478 101.458 101.483 101.461 101.463 101.513 101.513 101.513 101.513

* Special points
21 1900/101.214
30 1550/101.452

1900/101.495
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GROUNDWATER DATA

OBSERVATION WELL NO. lec CAMPO EXPERIMENTAL DE GUANIPA
July 1969
DISTANCE FROM DATUM POINT TO WATER LEVEL IN FEET
Hour

Day 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
1* 101.493 101.492 101.513 101.517 101.511 101.524 101.510 101.500 101.534 101.560 101.560 101.552
2 101.533 101.540 101.550 101.560 101.560 101.552 101.534 101,534 101.552 101.558 101.570 101.568
3 101.561 101.564 101.575 101.576 101.574 101.553 101.548 101.538 101.578 101.593 101.597 101.588
4 101.569 101.578 101,595 101.596 101.588 101.575 101,560 101.558 101.578 101.597 101.607 101.586
5 101.590 101.587 101.608 101.610 101.595 101.587 101.576 101.572 101.590 101.616 101.617 101.607
] 101.597 101.605 101.618 101.624 101.615 101,593 101.581 101.584 101.621 101.634 101.640 101.621
7% 101.612 101.631 101.632 101.640 101.634 101.627 101.596 101.603 101.642 101.656 101.656 101.644
8 101.631 101.632 101.656 101.659 101.656 101.630 101.606 101.620 101.645 101.670 101.660 101.644
9% 101.639 101.645 101.671 101.670 101.660 101.640 101.632 101.629 101.635 101.678 101.685 101.668
10 101.645 101.655 101.677 101.677 101.675 101.648 101.625 101.642 101.682 101.684 101.672 101.680
11 101.652 101.657 101.673 101.691 101.687 101.662 101.639 101.649 101.659 101.659 101.709 101.689
12 101.664 101.671 101.680 101.694 101.694 101.676 10l1.661 101.658 101.676 101.691 101.701 101.686
13 101.683 101.668 101.691 101.699 101.696 101.676 101.660 101.647 101.683 101.703 101.716 101.693
14 101.676 101.683 101.703 101.712 101.703 101.692 101.660 101.648 101.689 101.720 101.716 101.695
15 101.681 101.688 101.710 101.720 101.710 101.690 101.670 101.650 101.705 101.730 101.717 101.717
16 101.698 101.699 101.719 101.723 101.720 101.706 101.686 101.696 101.711 101.722 101.725 101.722
17 101,706 101.706 101.726 101.741 101.736 101.712 101.693 101.693 101.722 101.743 101.758 101.732
18% 101.725 101.728 101.738 101.743 101.743 101.737 101.705 101.711 101.741 101.761 101.786 101.741
19% 101.728 101.745 101.756 101.759 101.757 101.739 101.723 101.736 101.738 101.753 101.769 101.767
20 101.751 101.758 101.766 101.774 101.773 101.756 101.737 101.736 101.766 101.796 101.792 101.776
21 101.756 101.776 101.786 101.796 101.787 101.770 101.758 101.757 101.781 101.808 101.8B00 101.784
22 101.779 101.788 101.798 101.807 101.798 101.783 101.771 101.763 101.796 101.820 101.820 101.793
23 101.783 101.806 101.818 101.818 101.810 101.799 101.771 101.776 101.822 101.828 101.843 101.813
24% 101.804 101,810 101.825 101.838 101.839 101.806 101.787 101.792 101.818 101.848 101.854 101.839
25% 101.822 101.822 101.849 101.861 101.850 101.829 101.803 101.808 101.844 101.867 101.869 101.841
26% 101.839 101.849 101.860 101.877 101.858 101.838 101.819 101.822 101.860 101.872 101.883 101.868
27 101.858 101.859 101.878 101.892 101.879 101.844 101.840 101.843 101.886 101.896 101.889 101.877
28 101.B66 101.868 101.885 101.908 101.890 101.870 101.861 101.847 101.882 101.907 101.913 101.893
29% 101.874 101.886 101.905 101.920 101.916 101.886 101.867 101.867 101.918 101.918 101.929 101.899
30 101.898 101.907 101.920 101.930 101.921 101.901 101.875 101.881 101.901 101.932 101.943 101.934
31 101.919 101.916 101,937 101.948 101.944 101.930 101.905 101.912 101.933 101.962 101.980 101.960

*Special points

1
7
9
18
19
24
25
26
29

2100/101.
2100/101.
2100/101.
1750/101.
1950/101.
0900/101.
1450/101.
.827
1850/101.

0100/101

565
666
693
756
763
845
798

925

1450/101.782

2050/101.858
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OBSERVATION

DISTANCE

GROUNDWATER DATA

WELL NO. lc CAMPO EXPERIMENTAL DE GUANIPA

August

1969

FROM DATUM POINT TO WATER LEVEL IN FEET

Day

0200

0400

0600

0800

1000

Hour
1200 1400 1600

1800

2000

2200

2400

2%

5%
A%

A%

10%
11%
12%
13
14
15%
16
17%
18%
19
20
21%
22
23%
24%
25¢%
26
27
28%
29
30
31%

101.952
101.961
101.977
102.005
102.025
102.047
102.077
102.101
102.123
102.150
102,166
102,179
102.212
102.231
102,242
102.247
102.256
102,277
102.267
102,279
102.296
102,308
102.308
102,317
102.324
102,326
102.335
102,334
102,343
102,348
102,359

101.953
101.975
101.996
102.020
102.034
102,068
102.090
102.112
102.135
102,156
102,164
102.188
102.207
102.241
102,242
102,251
102.271
102.285
102.280
102.289
102.306
102.308
102.298
102,321
102,346
102,341
102,348
102,344
102.345
102,363
102,359

*Special points

1500/101.945
0700/102.070
2050/102.032
1650/102.140
1900/102.204
1450/102.147
1500/102.166
0300/102.237

2
5
6
8
10
11
12
15

101.959
101.991
102.013
102.035
102.047
102.082
102.101
102.128
102.146
102,182
102.189
102.191
102.233
102.252
102.262
102.271
102,283
102.286
102.297
102.309
102.314
102,318
102,328
102,340
102.333
102,353
102,362
102,351
102,347
102.359
102.372

101.970
102.002
102.022
102.046
102.063
102.080
102.117
102,141
102.161
102.183
102.210
102.212
102.248
102.257
102.270
102,284
102.285
102.285
102,310
102,315
102,322
102.339
102.352
102.350
102,366
102. 366
102.362
102,356
102,372
102.377
102,382

1900/102.048
2300/102.058

2100/102.252

101.968
101.983
102.010
102.027
102.049
102.071
102.103
102.135
102.162
102,174
102,201
102.213
102.240
102,262
102.264
102.276
102.283
102.290
102.297
102.299
102.319
102.328
102.328
102.337
102,343
102.356
102.355
102.361
102,356
102,380
102,374

101.952
101.967
101.986
102.008
102.030
102.052
102.084
102.116
102.138
102.160
102.176
102.206
102.216
102.232
102,232
102.241
102.261
102.260
102,267
102.279
102,299
102.298
102.305
102.314
102,316
102,326
102,345
102,344
102.345
102,353
102,359

101,933 101.944
101.953 101.961
101.957 101.993
101,996 102.010
102,011 102.032
102.033 102.044
102.065 102.073
102.109 102.118
102,119 102.114
102.134 102,136
102,160 102.154
102.175 102.176
102,197 102.218
102.219 102,218
102,212 102.222
102,237 102.243
102.241 102.241
102.240 102.260
102.248 102.260
102.259 102.266
102,271 102.284
102.283 102.288
102,277 102.307
102.286 102.299
102.293 102.316
102,295 102.307
102,313 102,322
102,311 102.351
102,330 102.322
102,319 102.325
102.332 102.331

17
18
21
23
24
25
28
3l
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0100/102.251
0900/102.300
0100/102.290
2100/102.324
1900/102.324
0300/102.316
0100/102.323
2100/102.402

101.971
101.997
102.054
102.031
102.053
102.085
102,107
102,119
102,141
102.158
102,185
102.210
102.239
102,237
102.242
102,261
102.281
102.280
102,287
102,299
102,301
102,328
102,327
102, 344
102,333
102,332
102.336
102,354
102,357
102,354
102,352

101.978
102.023
102.025
102.052
102.074
102.111
102,123
102.140
102,172
102.192
102,206
102.238
102.250
102.262
102.272
102.288
102.296
102.290
102.307
102.329
102.322
102,335
102,344
102,354
102, 346
102,358
102.365
102,343
102.376
102. 369
102.382

0500/102.322
1700/102. 364

101.994
102.010
102.021
102.053
102.082
102.087
102,144
102,166
102.193
102,205
102,227
102.234
102.263
102.269
102.279
102,281
102.301
102. 300
102.317
102,321
102.339
102.345
102.352
102,354
102,359
102.367
102,384
102.370
102.383
102.382
102.394

101.978
101.995
102.016
102.034
102.056
102.068
102.120
102.137
102.169
102.181
102,208
102.227
102.242
102.252
102,262
102.261
102.261
102.280
102.290
102.306
102.309
102.328
102.330
102,317
102,333
102,345
102. 342
102.361
102.358
102.372
102.369

2300/102.374



OBSERVATION WELL NO.

GROUNDWATER DATA
lc CAMPO EXPERIMENTAL DE GUANIPA
September 1969 (Dcr. 1 and 2)
DISTANCE FROM DATUM POINT TO WATER LEVEL IN FEET

Hour

lay 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400
1 102,360 102.363 102,382 102.401 102.381 102.361 102,331 102.341 102.358 102.381 102.404 102.371
2 102.358 102.361 102,368 102.391 102.381 102.371 102.337 102.342 102.357 102.390 102.392 102.380
3 102,367 102.374 102,381 102.407 102.392 102,365 102.340 102.330 102,357 102.390 102.400 102.375
4 102,356 102.369 102,386 102.402 102.390 102.366 102.336 102.351 102.376 102,401 102.406 102.386
5% 102.375 102,387 102.400 102.409 102.387 102.360 102.340 102.352 102.379 102.401 102.415 102.390
(] 102,365 102.375 102,395 102.409 102.400 102.370 102.335 102.362 102.386 102.419 102.404 102.388
7 102,376 102.392 102.402 102.414 102,394 102,364 102,344 102,356 102.389 102.404 102.414 102.394
8 102.373 102.388 102.400 102.410 102,400 102,373 102,390 102.358 102.383 102.403 102.408 102.386
9 102,386 102.393 102,403 102.413 102.403 102.373 102.347 102,352 102.382 102,407 102.417 102.392
10 102,374 102.385 102,404 102.425 102.402 102.372 102.342 102.372 102.396 102.405 102.403 102,392
11* 102.381 102,386 102.404 102.420 102.400 102.374 102,341 102,343 102.378 102.377 102.407 102.39!
12 102.356 102.365 102.377 102.397 102.386 102.358 102.340 102.339 102.357 102.371 102.381 102.360
13 102.353 102.353 102.373 102.382 102,382 102.347 102,327 102.323 102.346 102,377 102.373 102.362
14 102.344 102.344 102.354 102.373 102.362 102.330 102.311 102.310 102.340 102.368 102.359 102.338
15 102.327 102.337 102.347 102.363 102.336 102.310 102.285 102.294 102.324 102.343 102.343 102,322
16% 102.322 102.331 102,341 102.345 102.320 102.299 102.287 102.288 102.308 102.319 102.336 102.316
17% 102.298 102.306 102.320 102.331 102.316 102.293 102.273 102.284 102.297 102.321 102.321 102.295
18 102.290 102.294 102.309 102.316 102,308 102.296 102.279 102.270 102.280 102.292 102.309 102.298
19 102,286 102.267 102,287 102.306 102.306 102.274 102,254 102.250 102.253 102.277 102.297 102.286
20* 102.276 102.260 102.280 102.294 102.289 102.262 102,237 102.226 102,251 102.275 102.293 102.254
21 102.244 102.248 102.263 102.281 102.272 102.250 102,205 102.204 102.246 102.258 102.270 102.252
22% 102,234 102.231 102.246 102.260 102.255 102.228 102.203 102.199 102.212 102.236 102.249 102.230
23 102,208 102.209 102.229 102.238 102.238 102.216 102,176 102.160 102.190 102.224 102.224 102.213
24% 102,188 102,187 102.192 102.211 102.211 102.179 102,149 102.132 102.157 102.185 102.205 102.185
25 102.153 102.148 102.168 102.194 102.194 102.140 102.121 102.122 102.148 102.170 102.182 102.157
26 102.136 102.146 102.155 102.163 102.154 102.124 102.103 102.101 102.120 102.144 102.151 102.131
27 102,105 102.110 102.129 102.139 102.128 102.093 102.067 102.077 102.086 102.121 102.125 102.090
28% 102,074 102.084 102.108 102.111 102.102 102.062 102.041 102.061 102,085 102.100 102.094 102,059
29 102.057 102.065 102,072 102,092 102.071 102.031 102.018 102,035 102.074 102.069 102.060 102.043
30 102.032 102.042 102.061 102.071 102.040 102.010 101,989 102.019 102.058 102.050 102.047 102.017
October

1 101.996 102.029 102.035 102.037 102.019 101.984 101.973 101.968 102.012 102.040 102.011 101.990
2 101.974 101.988 102.007 101.996 101.975 101.944

*Special points

9
11
16
17
20
22
24
28

1450/102.
1750/102.
0300/102.
2050/102.
2250/102.
1550/102.
0900/102.
1500/102.

333
397
301
327
302
179
223
100

0450/102.347
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CHAPTER V
WATER QUALITY

INTRODUCTION

Chemical quality analyses and specific electrical conductance tests
were done on samples of river water collected at various primary discharge
measuring stations (Figure II-2) during the summer of 1969. The data
obtained from these tests are given in this chapter.

The methods employed for the collection of water samples and for
measuring specific conductance were essentially those recommended by
the U.S. Geological Survey [6].

Generally, the study area was free of water pollutants. During
the summer of 1969 an o0il slick was observed on one of the tributaries
to the R1o Chive. Also, immediately upstream of the crossing of the
Maturin-Temblador road, the Rio Amana received the raw wastes of a meat-

slaughtering plant. No other cases of polluting were observed.
CHEMICAL QUALITY ANALYSES

Once a month water samples were collected for chemical analyses
at nine primary discharge measuring stations. The samples were shipped
to M.0.P., Division de Hidrologfh, Caracas for analysis. The results
obtained from M.0.P. are presented in the following tables. The units
for total alkalinity, total hardness, ..., and Si0, are parts per
million by weight (ppm).

The first set of samples collected at the stations were broken in
transit and another set of samples were lost between Anaco and Caracas

so only two chemical analysis results are available for each station.
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CHEMICAL QUALITY ANALYSIS

1969
Spe-
eif=
;1]
Con~— Non-
duct- car-
ance bon-
e (mi- Total jate Dis-
Water cro- Total | Hard-|Hard- solved
Date of Temp- Ap- Tur-| mhos Alka- |ness, |ness, Fe Solids
Collec- | Dis- |era- par- bid- as linity | as as Dis- at
tion |charge |ture |Appearance|ent |Real|ity |25 C)|pH (CaC03) CaCU3 Cnco3 003 H003 cl S0, 803 F | Ca Mg | NaK| Fe [solved | Mn Sioz 103°¢C
cfs °c

STA. NO. 11  RIO AREO AT LAS BOMBITAS

July 24| 161.| 28 |Turbid, 30.] 20.] 7.| 25. [6.4 6. 12, [ 6. |0. | 6. | 8. 3. |trace(0.1| 2.4 | 1.4 | 4. ] 0.2 - |trace|25.6| 48,
yellowish,
particles

in suspen-
sion

Aug. 21| 182.| 24 |Yellow, 120.| 110.| 5.] 29. |6.0 4, 6. | 2. |0. 4. | 8.|trace| 0.0 |0.1| 0.B | 1. 4.10.510.2 0.0 [15. 30.
particles

in suspen-
sion

STA. NO. 12  RIO ORITUPANO AT LOS CARACAS

July 25| 101.| 28 |[Turbid, 150.) 180.] 48.| 31. | 6.6 8. 8. | 0. |0, 8. |12. 3. |trace|0.2| 1.6 | 1. 9.12.5]0.8 0.0 |16.6] 50.
yellowish
Aug. 21| 180.| 29 |[Turbid, 800.| 260.| 300.| 37. (6.5 6. 2. |0. |O. | 6., | 9.|trace| 0.0 [0,l|trace|trace| 8. |1.2 0.6 0.0 |11. | 35.
yellowish,
particles

in suspen-
sion

STA. NO. 15 RIO ARIBI AT PASO DE ARIBI

July 18| 1660. | 27 |Turbid, 800.| 300,| 240, 23, | 6.2 8. 8. |0. |0. | 8. 8. 3. | 0.4 [0.1]| 1.6 | 1. 7. | 8.4 2.2 0.0 | 7. 30.
yellowish
Aug. 22| 243.| - |[Turbid, 400.| 250.) 130.] 28. | 6.2 6. 6. | 0. |0. | 6. | 7.|trace| 0.0 |0.2]| D.8 | 1. 4. 12.7]1.4 0.0 |15. 30.
yellowish,
particles

in suspen-
sion

STA. NO, 17 RI0 TIGRE AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD

4930. | 28 |Turbid, 600.| 225.] 120.| 49.] 6.2 6. 8. | 2. |0. ] 6. |14, 3. 10.8 j0.2| 1.6 | 1. 9.17.0]2.2 0.0 |12.4 | 50.
vellowish,
particles

in suspen-
sion

Aug. 23 |4930. | - |[Turbid, 600.| 350.{ 150.| 42. [ 6.0 6. 8, |0. |0, | 6. ]| 9.|trace| 0.0 |0.1| 0.8 | 1.4 | 5. |2.5|1.2 0.0 |20. | 40.
vellowish,
particles

in suspen-

July 19 |

_|sien

STA. N0, 31 RID GUANIPA AT EL ACEITE

July 25 | 190, = [Turbid, 90.| 30.| 45.| 48, 7.2 16. 8. | 0. 0. |16. | 8. 2% 0.4 |0.2] 1.6 | 5 10. -12.1 0.0 [34.8 ] 70.
vellowish
Aug, 22 269. | 28 Turbid, 150.| 60.| 70.| 38. )| 7.0 10. 4. 0. 0. |10. 7.|trace | 0.4 |0.1|trace|trace| 9. |1.3 |0.3 0.0 |19. 45.
vellowish,
particles

in suspen-
sion
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CHEMICAL QUALITY ANALYSIS

1969
! Spe-
cif-
| ic
/ Con- Non-
| duct- car-
ance bon-
Retor (mi- Total |ate Dis-
Water cro— Total |Hard-|Hard- solved
Date of Temp- Ap- Tur- |mhos Alka- |ness, [ness, Fe Solids
Collec-| Dis- |era-— par- bid- at linity | as as Dis- 35
tion |charge|ture |Appearance|ent Real|ity |25 C)|pH (08003) CaCO3 CaCO3 €0, |HCOo,|C1 504 N03 F | Ca Mg | NaK | Fe | solved | Mn 5102 103¢C
cfs °c
STA. NO. 32 RIO GUANIPA AT LOS PALOS BLANCOS
July 25 | 413. |27 | Turbid, 400.|150. | 180. | 81.(7.0 | 24. 16. 0.1 0.]24.] 16. 3. | 0.8 [0.1 } 3.2 2, 15. 5.6/ 1.4 | 0.0)|28.6 | 99.
yellowish,
particles
in suspen-
sion
Aug, 22 | 558, |27 | Turbid, 400.|100. | 120. | 62.]6.9 | 16. 10. 0.| 0.]|16.| 9.|trace|trace|0.1 0-3‘ 2. 8. | 2.5|0.4 | 0.0 20, 60.
yellowish, ‘
particles
in suspen-
sion |
STA. NO. 34 RIO TONORO AT THE CROSSING OF THE SANTA BARBARA~AGUASAY ROAD
July 20 | 294. (29 | Turbid, |600.[225.| 120.| 49./6.2 | 6. 8. 2.[0.] 6. [14. [ 3. [ 0.8T0.2 [ 1.6]1. 9. 7.0|2.2 [ 0.0 |12.4 | 50.
yellowish,
particles
in suspen—
sion
STA. NO. 35 RIO GUANIPA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
July 20 | 1190. |28 | Turbid, [3500.|150.|1800.| 38.|6.4 B. 8. 0.[o0.] 8.]|12. | 2. |teace|0.1 | 2.4 | 0.4 | 9.|115. |2.0 | 0.0 |14.6 | 50.
yellowish,
with many
particles
in suspen-
sion
Aug. 23 | 2460. - | Turbid, [2400.[200.| 300.| 55.|6.7 | 12. 8. 0.|0.|%2.|10.| 2. | ®.0 JO.1]| O.8|1.& |9 45|1.2 | 0.0 |20, 50.
yellowish |
particles
in suspen+
sion
STA. NO. 52 RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
July 20 | 370, |28 | Turbid, 250.| 90.| 60.|137.(7.4 | 40, 56. 16.| 0. | 40. | 16. |13, | 0.8 |0.2 [16. | 4. 9. 3.51.1 | 0.0 |13.6 |110.
yellowish
Aug. 23 | 54B, - | Turbid, 600,/120,| 180,|126.(7.3 | 36. 40. 4.10.]36. |14, | 5. | 0.0 |0,2 |10. |4, 9. 1.510.9 | 0.0 | §. 98.
vellowish,
particles .
in suspen-
J sion |




SPECIFIC CONDUCTANCE

Specific conductance measurements were made on samples of river
water collected at 13 of the primary discharge measuring stations.
Generally specific conductance tests were made on the chemical quality
samples before they were sent to Caracas and on the suspended sediment
samples before they were forwarded to Barcelona for analyses.

Specific conductance data are given in the following tables along

with the river flow rates at the time the samples were collected.
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SPECIFIC CONDUCTANCE

STA. NO. 11 RID AREQO AT LAS BOMBITAS
Water Specific
Temper- Conduct-
ature at ance
Dis- Time of Micro- Location Appearance
Stage charge Collec- lnhas of of
Date Time ft cfs tion at 25°¢C Collection Sample Remarks
July 14 1400  1.44  1g8, 80°F 40.2 - Very slight Chemical quality
brown color, sample
very slight
sediment
July 14 1400  1.44 188, 80°F 9.4 - Very slight  Chemical quality
brown coler, sample
no turbidity,
very slight
sediment
Aug. 21 1310  1.40 182, 76°F 26.6 - 2 Chemical quality
sample --rain
SPECIFIC CONDUCTANCE
STA. NO. 12  RIO ORITUPANO AT LOS CARACAS
Water Specific
Temper- Conduct-
ature at ance
Dis- Time of Micro- Location Appearance
Stage charge Collec- mhog of of
Date Time fr cfs tion at 25°C Collection Sample Remarks
July 10 1125 0.94 B6.4 - 70.9 - Brown, turbid, Chemical quality
sediment sample
July 13 1415 3.55 659. 80°F 41.0 - Slight brown, Chemical quality
very turbid, sample
sediment
Aug. 21 1544  1.98  180. 85°F 36.4 Right edge - Chemical quality
sample no. 3--
rain
SPECIFIC CONDUCTANCE
STA. NO. 14 RIO TIGRE AT LAS PIEDRITAS
Water Specific
Temper- Conduct-
ature at ance
Dis- Time of Micro- Location Appearance
Stage charge Collec- mhog of of
Date Time ft cfs tion at 25°C Collection Sample Remarks
July 25 1315 §.32 1780. 850!" 180, 2 ft from - Chemical quality
left edge sample no. |
July 25 1320 4.32 1780. 85°F 175, 2 ft from - Chemical quality
left edge sample no. 2
July 25 1324 4.32 1780. 85°r 173. 2 ft from - Chemical quality
left edge sample no. 3
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SPECIFIC CONDUCTANCE

STA. NO. 15 RIO ARIBI AT PASO DE ARIBI
Water Specific
Temper— Conduct-
ature at ance
Dis- Time of Micro- Location Appearance
Stage charge Collec- mho of of
Date Time ft cfs tion at 25°C Collection Sample Remarks
July 7 1430 1.84 138. - 39.0 = Brown, turbid, Chemical quality
slight sediment sample
July 13 - 3.09  257. 77°F 33.0 = Brown, very Chemical quality
turbid, slight sample
sediment
July 18 1800 11.05 1660. 80°F 21.5 o Turbid, sedi- Chemical quality
ment in bottom sample no. 3--rain
Aug. 9 0748  6.93  749. 76°F 28.7 - - Sediment sample
no. 1
Aug. 9 0751 6.93 749. 76°F 26.1 - - Sediment sample
no. 2
Aug., 9 0753 6.93 749. 76°F 25.9 - - Sediment sample
no. 3
Aug. 18 1740  3.48  300. 86°F 2502 - - Sediment sample
no. 5
Aug. 22 1315 2.94 240, - 25.1 Left edge - Chemical quality
sample--rain
Sept. 8 1417 1.26 88.4 - 35.0 - - Sediment sample
no. 1
Sept, 8 1420 1.26 88.4 - 35.1 - - Sediment sample
no. 2
Sept. 8 1421 1.26 88.4 - 34.2 - - Sediment sample
no. 3
Sept. 26 1523 1.00 64.0 - 59.2 - - Sediment sample
no. 1
Sept. 26 1525 1.00 64.0 - 63.0 - - Sediment sample
no. 2
Sept. 26 1526 1.00 64.0 - 66.1 - - Sediment sample
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SPECIFIC CONDUCTANCE

STA. NO. 17 RIO TIGRE AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD

Water Specific

Temper- Conduct-

ature at ance

Dis- Time of Micro- Location Appearance
Stage charge Collec- mho of of
Date Time fr cfs tion at 255{: Collection Sample Remarks
July 7 1340 0.76 1310. - 54.2 - Slight brown, turbid, sedi- Chemical quality sample
ment
July 7 1340 0.76 1310. - 56.0 - Turbid, slight sediment Chemical quality sample
July 14 1310- 2,36 2300. 78°F 50.4 - Brown, turbid, sediment Sediment sample
1334
July 19 1553 5.68  4950. 82°F 49.6 77 ft from Turbid, sediment in bottom Chemical quality sample
right edge no, 3--rain
Aug. 8 1230 4,55  4040. 79°F 44.6 - - Sediment sample no. 4
Aug. 8 123k 4.55  4040. 79°F 44.2 - - Sediment sample no. 5
Aug. 8 1236 4.55 4040 79°F 44.0 - - Sediment sample no. 6
Avg. 12 1758  2.37 2310. 85°F 64.1 Right edge = Sediment sample no. 4
Aug. 12 1805 2,37 2310, 85°F 59.1 Left edge - Sediment sample no. 6
Aug. 19 1649  4.97 4450, 84°F 54.6 = = Sediment sample no. 9
Aug. 20 1358 5.51  4860. 68°F 50.4 Right edge - Sediment sample no. 1
Aug. 20 1413 5.54 4870. 68°F 47.4 Center - Sediment sample no. 5
Aug. 20 1426  5.54  4870. 68°F 47.5 Left edge - Sediment sample no. 9
Aug. 21 1755 6.28 5280, - 50.4 Right edge - Sediment sample no. 1
Aug. 21 1800 6.28 5280. - 52.9 Left edge - Sediment sample no. 3
Aug. 23 1120 5.63  4930. - 61.2 Left edge - Sediment sample no. 6--
rain

Sept. 9 1215 2.25  2240. = 61.3 - = Sediment sample no. 1
Sept. 9 1221 2,25 2240. - 62.7 - - Sediment sample no. 2
Sept. 9 1224 2,25 2240. - 63.0 - - Sediment sample no. 3
Sept. 26 1334 0.94 1490. - 89.8 - - Sediment sample no. 1
Sept. 26 1337 0.94 1490, - 80.5 - - Sediment sample no. 2
Sept, 26 1340 0.94 1490, - 72.6 - - Sediment sample no. 3



SPECIFIC CONDUCTANCE

STA. NO. 31 RIO GUANIPA AT EL ACEITE
Water Specific
Temper- Conduct-
ature at ance
Dis- Time of Micro- Location Appearance
Stage charge Collec- mhos of of
Date Time ft cfs tion at 25°% Collection Sample Remarks
July 9 1035  0.66  165. - 44,9 - Clear, very Chemical quality
slight tur- sample
bidity, very
slight sedi-
ment
July 25 1440  0.82 192. - 48.6 Left edge - Chemical quality
sample--rain
Aug. 22 1310 1.20 269. 83%F 36.0 Left edge = Chemical quality
sample--rain
SPECIFIC CONDUCTANCE
STA. NO. 32 RIO GUANIPA AT LOS PALOS BLANCOS
Water Specific
Temper- Conduct-
ature at ance
Dis- Time of Micro- Location Appearance
Stage charge Collec- mhog of of
Date Time ft cfs tion at 25°C Collection Sample Remarks
July 9 1345 0.96 196. P 81.1 = Turbid, slight Chemical quality
brown, sediment sample
July 13 - 2.11 416, 77°F 85.6 - Brown, turbid, Chemical quality
slight sediment sample
SPECIFIC CONDUCTANCE
STA. NO. 33 RIO CARIS AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD
Water Specific
Temper- Conduct-
ature at ance
Dis- Time of Micro- Location Appearance
Stage charge Collec- mhog of of
Date Time ft cfs tion at 25°C Collection Sample Remarks
July 8 1545 0.62 87.0 - 30.2 - Clear, very Chemical quality
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SPECIFIC CONDUCTANCE

STA. NO. 34 RIO TONORO AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD
Water Specific
Temper- Conduct-
ature at ance
Dis- Time of Micro- Location Appearance
Stage charge Collec- mhog of of
Date Time £t cfs tion at 25°C Collection Sample Remarks
July 8 1555 0.33 64.5 - 39.0 - Slight tur- Chemical quality
bidity, slight sample
sediment
July 20 1444  0.54 294, 85°F 30.6 2 ft from Very turbid, Chemical quality
left edge sediment on sample--dry
bottom
Aug. 29 1535 1.03 1270. 89°F 25.2 Left edge - Chemical quality
sample--dry
Aug. 29 1535 1.03 1270, 89°F 23,7 Left edge - Chemical quality
sample--dry
SPECIFIC CONDUCTANCE
STA. NO. 35 RIO GUANIPA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
Water Specific
Temper- Conduct-
ature at ance
Dis- Time of Micro- Location Appearance
Stage charge Collec- mhos of of
Date Time ft cfs tion at 25°C Collection Sample Remarks
July 1 1305 5.09 543. 84°F 82.4 - - Chemical quality
sample
July 7 1235 4.82 431. & 66.2 - Slight brown,
turbid, sediment
July 15 1205- 7.81 2590, 79°F 33.6 - Brown, very turbid, Sediment sample
1242 much sediment
July 20 1905 6.27 1190. 82°F 38.4 86 ftr from Very turbid, sedi- Chemical quality
left edge ment in bottom sample no. 3
Aug. 8 1434 6.17 1110. 78°F 47.1 Left edge - Sediment sample
no. 4
Aug. 8 1438 6.17 1110. 78°F 49.0 Center - Sediment sample
no. 5
Aug. B 1441  6.17 1110. 18°F 46.8 Right edge - Sediment sample
no. 6
Aug. 13 0850 7.84 2610. 80°F 25.6 Left edge - Sediment sample
no., 1
Aug. 14 0955 6.53 1400. 80°F 36.4 Left edge - Sediment sample
no. 1
Aug. 23 1205 7.68 2490, - 3351 Left edge - Sediment sample--
rain
Sept. 16 0935 5.41 687. = 68.5 = = Sediment sample
no. 1
Sept. 16 0936 5.41 687. - 88.1 - - Sediment sample
no. 2
Sept. 16 0937 5.41 687. - 69.9 - - Sediment sample
no. -3



SPECIFIC CONDUCTANCE

STA. NO. 41  RIO MAPIRITO AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
Water Specific
Temper=- Conduct-
ature at ance
Dis- Time of Micro- Location Appearance
Stage charge Collec- mhos of of
Date Time ft cfs tion at 25°%¢ Collection Sample Remarks
July 7 1215  0.88  27.3 - 32.4 - Clear, very Chemical quality
slight sediment sample
July 15 - 0.91  28.2 71% 35.6 - Clear, very Chemical quality
slight sediment sample
SPECIFIC CONDUCTANCE
STA. NO. 51  RIO AMANA AT EL TEJERD
Water Specific
Temper- Conduct-
ature at ance
Dis- Time of Micro- Location Appearance
Stage charge Collec- mhos of of
Date Time ft cfs tion at 25°¢ Collection Sample Remarks
July 8 1430 0.98 50.0 - 165. - Clear, very Chemical quality
slight sediment sample
SPECIFIC CONDUCTANCE
STA. NO. 52  RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD
Water Specific
Temper- Conduct-
ature at ance
Dis- Time of Micro- Location Appearance
Stage charge Collee- nhog of of
Date Time 3 4 cfs tion at 25°C Collection Sample Remarks
July 7 1145 3.67 154, - 180, - Sample clear, Chemical quality
slight sedi- sample
ment in bottom
July 13 - 3.8 168. 79°F 236, - No color or tur- Chemical quality
bidicy, very sample
slight sediment
July 20 1258 5.41 370. 82°F 144, 30 ft from Turbid, slight Chemical quality
right edge sediment in sample no. 3--
bottom dry
Aug. 9 1240 5.38 366. 78°F 141, Right edge - Sediment sample
no. 4
Aug. 9 1243 538 366. 78°F 145, Center - Sediment sample
no. 5
Aug. 9 1245  5.38  366. 78°F 145. Lleft edge - Sediment sample
no. B
Aug. 13 1850 5.95 464, 81°%F 139. Right edge - Sediment sample
no. 1
Aug. 23 1230 6.33 548, = 121, Right edge - Chenmical guality

sample--rain



CHAPTER VI

SOIL MOISTURE AND TEMPERATURE AND
INFILTRATION DATA

INTRODUCTION

The infiltration, moisture, and temperature properties of the soils
in the study area have been examined in a limited manner. A flight was
made over the study area to define the major soil regions. In the
selection of infiltration and soil moisture sites, an attempt was made
to include each of the major soil types. Soil temperature observations
were made only at Anaco where the Meteorological Section maintained
radiation measuring equipment.

In this chapter, the study area soils are described, and the infil-

tration, soil moisture and soil temperature data are presented.
DESCRIPTION OF SOILS

A detailed classification of soils is available for only a very
small section of the study area. Dr. Carlostado Sanchez, soil chemist,
and Dr. Hermogenes Flores, plant pathologist, from the Universidad de
Oriente at Jusepfn helped the project to obtain a general soil classifi-
cation that was deduced from their knowledge of the relationships between
soils, erosion patterns, and vegetation in Eastern Venezuela.

Dr. Sanchez, Dr. Flores and Dr. Holland of CSU flew over the study
area along the flight paths shown on Figure VI-1. Their report contained
the following information which was supplemented by Dr. Holland's obser-

vations made in his travels about the study area.



The vegetation in the study area is primarily controlled by the water
table and becomes extensive only along the stream channels. Most of
the soils in the study area are derived from the same parent material
which has a pH value of about 4 to 5. The reason for the scarcity of
vegetation over the study area is the acidic soil. Along the stream
channels, the water table and the accumulation of river transported
sediments modify the soil conditions so that vegetation can be supported.

In a small part of the study area to the southeast of Cantaura
and to the northwest of the study area, there is a more calcerous type
of soil with a pH value of about 7 to 8. 1In this region, plant growth
is more dense and the soil is much tighter and more cohesive.

The calcerous soil appears to overlap the material that dominates
nearly all of the study area. The elevation of the ground decreases in
an easterly direction and at some distance east of the study area the
delta formations from the Orinoco River become dominant and the streams
are affected by tides. Within the study area, however, the variation is
from the "sabana", or mesas, in the west to the alluvial in the east.

The mesas in the northwest part of the study area have a red soil
at the surface. The material is rocky to a depth of at least three feet.
The vegetation in this area is very sparse. The same tough grass that
grows over most of the study area covers about 30% of the ground surface
in the northwest part and a few small trees are scattered widely.

Going to the east, the soil becomes less rocky. The topography
around the R1os Tonoro and Caris is still dominated by mesa formations,
but even the mesa tops show some alluvial characteristics. The soils are
more commonly an unconsolidated red, sandy material. The vegetation is

essentially the same as that on the higher mesa and the soil appears to be
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derived from the same base material. However, the soil is fairly
permeable in this area and can be fairly easily compacted. Dr. Sanchez
indicated that these soils are used for road construction because of
their good compaction properties.

Near the center of the west-to-east flight path, the red material
gives way to an underlying yellow formation. This is usually covered
with a gray, sandy soil which may be the weathered version of the yellow
material. The transition to the sandy, alluvial topography becomes
more dominant. The vegetation remains the same with sparse vegetation
except adjacent to the streams.

The gray soil in the San Tomé area appears to form a crust at some
locations. During the flight, a power shovel was observed working in
the yellow soil overlain by the gray. The yellow soil in this area
is similar to that mentioned in the previous paragraph. The gray soil
on the surface appeared about one foot thick.

The gray, sandy, alluvial formation is the main soil over the north-
east portion of the study area. There are no mesas, but the vegetation
is the same type as on the mesas and has a similar distribution. The
gray soil persists in the vicinity of the Rio Aribi gaging station. The
soil at the surface has quite a lot of fine black material in it. There
are scattered areas in which the black material has collected at the sur-
face. To the southwest of the Rio Aribi a number of areas of ponded
water were observed during the flight although it had not rained that day.

To the southwest of the Rio Oritupano, many round mounds of reddish
soil were observed during the flight. From ground level inspection it
appears that the mounds are the remnants of former mesas. The ground is

hard red or yellow soil that resists the soil sampler. These mounds have
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little vegetation and show effects of erosion. The soil in the Tow
areas between the mounds is the red, unconsolidated sand. The tough
grass 1is again the main vegetation and covers less than half the ground
surface although it appears more extensive from the air.

The reddish, sandy soil gives way to the gray sandy soil further
to the southwest. The sandy soil is found on the plateaus as well as
in the valleys except for a few scattered outcrops. The sand is about
six inches deep at a number of locations checked along the road. At
several Tocations in this area, a considerable amount of runoff has
been observed along the road during and after rain storms. The runoff
appears along the road even when it is not apparent over the rest of the
area.

Along the R10 Areo the soil is sandy and gray in color. There is
a small amount of black material in the soil. Below the gray sand there
is reddish sand.

Further descriptions of the surface soils in the study area are

given in the following sections on infiltration and soil moisture.
INFILTRATION

The infiltration tests were made with a single-ring infiltrometer,
24 inches in diameter. The ring was driven into the ground with a sledge
using a 4-inch by 4-inch post as the drive cap. A carpenter's level
was used to help drive the ring in uniformly. The rate of infiltration
was measured as a rate of drop of the water level in a plastic cylinder
having an area 0.1 times that of the ring. The water was supplied to
the ring through a plastic tube from the cylinder at a rate controlled

by a screw clamp on the plastic tube. The flow rate was adjusted to
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maintain the water level in the ring at the level of a wire point gage.
A steel tape was mounted on the side of the cylinder and timings were
made by stop watch. Water was supplied to the plastic cylinder by
bucket and the elapsed time between the successive fillings was observed
to provide long period average rates. The cylinder was refilled to the
same level for the short period timings. Water was carried to the site
in two 55 gallon drums mounted on a pickup truck. The first few tests
had some variation in procedure and the initial rate determinations had
large errors at times because of the trial-and-error method of adjusting
the supply rate to the infiltration rate. However, the final rates
should be valid for all the tests. It must be recognized, of course,
that the single-ring infiltrometer gives higher rates than will occur
during rainfall. The data are indicative of the relative rates, and

the comparisons between soils are appropriate.

Infiltration tests were made throughout the study area at the sites
shown on Figure VI-1. The sites are described below and the infiltration
test data are given in the following tables.

Site No. 1: Representative of the small area having dense plant
growth and cohesive soil. This more calcerous type of soil has a pH
value of about 7 to 8. The brief infiltration test indicated that the
soil was very impervious even though it was dry.

Site No. 2: Representative of the gray, sandy, alluvial soil over
the northeast portion of the study area. The surface soil contains a
lot of fine black material in the sand. The infiltration rate was
rather Tow at the test site and a ten minute general rain over the area
during the test resulted in some ponding of water on the surface, espe-
cially in locations where the black materials had accumulated on the

surface. VI-5



Sites No. 3 and 4: Representative of the area in the vicinity

of E1 Tigre and also of the north-central portion of the study area.

At Site No. 3, the infiltration test was made on the gray sandy soil at
the surface and a fairly high rate was obtained. At Site No. 4, the
upper one foot of gray sandy soil was removed to show the yellow soil
beneath. The infiltration test was made on the yellow soil and the
rate was found to be much Tower.

Site No. 5: Representative of the mesas along the Rios Tonoro
and Caris. The surface soils were unconsolidated red sandy material.
A red silt was found beneath this covering layer of sand.

Site No. 6: Representative of the area between the R70 Nato and
Rio Chive. In this area there are mounds of reddish soil, the remnants
of former mesas. The ground is hard red or yellow soil that resists
penetration by the soil sampler. The mounds were not vegetated. In
the Tow areas between the mounds the soil is red unconsolidated sand.

Site No. 7: Representative of the plateau areas along the R0
Aisme. The gray and black soil materials extended down about nine
inches before yellow soil was encountered.

Site No. 8: Representative of the headwaters of the R10 Areo and
that area to the south of the Rio Areo. The soil is gray-colored sand
with a small smount of black minerals. The infiltration rate was very
high and there was evidence of the lateral spreading of the water as
it entered the ground.

Site No. 9: Representative of the most northwest part of the
study area. The surface soil was red and the material was rocky and
not very permeable. A complete infiltration test was not made because

it was impossible to drive the ring into the rocky soil. The brief
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test was made by sealing the edge of the ring with mud and allowing the
water to stand in the ring for about 15 minutes. There was no measurable

drop in water level during this time.
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INFILTRATION TEST

LOCATION: Site no. 1, SE of Cantaura; longitude 64° 16.2" W, latitude 9% 09.2' N.

DATE: August 12, 1969

Drop in Infil-
Time Water Time of tration
Elapsed Level Drop Rate

Clock min ft sec em/hr Comments

1035 0 - - - Fill ring

1044 9 0.05 94 5.9

1057 22 0.05 102 5.4

1104 29 0.03 143 2.3

1116 41 0.05 115 4.8 Rising
level?

1131 55 0.03 140 2.4

1146 71 0.03 143 2.3 Rise

1201 86 0.03 112 2.9  Begin
long-
term

1217 102 0.02 166 2.0 Falling
level

1235 120 0.03 187 1.8 Steady

1305 150 0.03 115 2.9 Rise

1335 180 0.02 177 1.3

1349 194 0.98 108 min 1.7 End
long-
term

SITE DESCRIPTION:

Reddish-brown sand, small grains.
Slight moisture at least to 3 ft.
Soil samples taken at 0.4 ft and
1.3 ft.

Infiltration Rate , ¢m / hr.

1 |

O -0 0o-0

L
50 100 150 200
Elapsed Time, min.

Short-term

Rising level, infiltration rate
possibly lower

Falling level, infiltration rate
possibly higher

Long-term



OL-IA

INFILTRATION TEST
LOCATION: Site no. 2, SE of Paso de Agua Negra; longitude 63° 07.7' W, latitude 9% 17.2' N.

DATE: August 13, 1969

Drop in Infil-
Time Water Time of tration
Elapsed Level Drop Rate
Clock min ft sec em/hr  Comments 6
1220 0 = - - Fill ring =
1230 10 0.05 124 4.4 =
1235 15 0.05 140 3.9 g e o
1245 25 0.05 149 3.7 < o
1303 48 0.05 125 b.b ® o o
1330 70 0.05 156 3.5 L2
{1
=
2
S 2}
o
=
5
O 1 L 1 i
0 50 100 150 200
Elapsed Time, min
SITE DESCRIPTION: Sandy soil with black material in it. Q  Short-term
Black accumulations at surface. (!J Rising level, infiltration rate
Rain--heavy, 1201-1210; light to 1240, possibly lower
Soil shows penetration about 1/4 in ? Falling level, infiltration rate
from rain. possibly higher
O Long-term



LL-IA

INFILTRATION TEST

Site no. 3, NE of San Tomé; longitude 64° 04.7" W, latitude 8% 59.6" N.

200

LOCATION:
DATE: August 18, 1969
Drop in Infil-
Time Water Time of tration 40r
Elapsed Level Drop Rate
Clock min ft sec em/hr  Comments 9
1005 0 - - - Fill ring
1012 7 0.05 35 15.7 Falling 3o % o
level -
1017 12 - 0.10 68 16.2 Falling £ 2 o
level E fo]
1022 17 0.10 36 30.6 o o
1026 21 0.10 37 29.7 'S
1032 27 0.10 64 17.2 Falling g 20 b
level
1042 37 0.15 71 1555 * 66 6 o
1051 46 0.10 41 26.8 g
1052 47 0.10 42 26.2 Check =
reading 2
1110 65 0.10 31 35.4  Rising = 10f
level =
1120 TS 0.10 57 19.3 Falling =
level
1135 90 0.10 36 30.5
1205 120 00 41 2.8 0 ' : : '
. 6.
1235 150 0.10 45 2.4 B 50 100 150
1305 180 0.10 44 25.0 Elapsed Time, min.
1335 210 0.10 45 24.4
SITE DESCRIPTION: Gray, sandy soil over red to yellow. O Short-term
Three soil samples at 0.5 ft, 1.5 ft, 6 Rising level, infiltration rate
and 2.5 ft. possibly lower
? Falling level, infiltration rate
possibly higher
O Long-term



ZL-1IA

INFILTRATION TEST
LOCATION: Site no. 4, NW of San Tome; longitude 64° 04.8' W, latitude 8% 58.4' N.

DATE: August 19, 1969

Drop in Infil- "o
Time Water Time of tration
Elapsed Level Drop Rate
Clock min ft sec em/hr  Comments
1050 0 . = - Fill ring Sp: (@
1055 5 0.05 70 7.8 = o © ©
1100 10 0.05 100 5.5 ~
1105 15 0.05 91 6.0 E °
1115 25 0.05 99 5.6 R
1125 35 0.05 111 5.0 ® 4l o]
1140 50 0.05 97 5.7 e 5 @ g
1150 60 0.05- 131 4.2 o
1210 80 0.05 146 3.8 s
1230 100 0.05 137 4.0 =
1240 110 - - - Begin £
long- = L
term E 2
1250 120 0.05 151 3.6
1300 130 0.42 1200 3.9  Long-
term
1310 140 0.62 1800 3.8 Long-
term 0 L L 1 .
o 50 100 150 200

Elopsed Time, min

SITE DESCRIPTION: Dug down about | ft to reach
yellow soil under sand.
Short-term
Rising level, infiltration rate
possibly lower
Falling level, infiltration rate
possibly higher

O -0 o0

Long-term



EL-IA

INFILTRATION TEST

LOCATION: Site no. 5, WSW of Mata Grande; longitude 63° 48.1' W, latitude 9° 33.6' N.

DATA: August 20, 1969

200

Drop in Infil-
Time Water Time of tration
Elapsed Level Drop Rate 12r
Clock min ft sec cem/hr Comments
?
1132 0 = - = Fill ring
1134 2 0.05 63 8.7 Falling level
1138 6 0.05 57 9.6 1ok
1141 9 N = - Begin long-term o B
1142 10 0.05 49 11.2  Rising level =
1146 14 0.05 63 8.7 b
1202 30 0.05 97 5.7 € 5 o
1204 32 0.03 56 5.7 Check reading =
1205:15 33:15 1.00 1455 - End long-term e gt
1207 35 = - - Begin long-term o
1217 45 0.05 80 6.9 e
1227 55 0.70 1200 -  End long-term S
1232 60 0.05 113 4.9 '-é o
1233 61 " o -  Begin long-term = -
1247 75 0.05 114 4.8 Falling level = 6l o
1247:30 75:30 0.37 870 - End long-term e @
1249 17 = rz = Begin long-term o}
1300 88 0.30 660 - End long-term )
1302 90 0.05 86 6.4 Begin long-term o ?
1315 103 0.44 780 = End long-term
1317 105 0.05 92 6.0 Begin long-term 4 L I 1 |
1332 120 0.46 900 - End long-term
1332 120 0.05 100 5.5 0 %0 |0.0 . 150
1333 121 = 2 - Begin long-term Elapsed Time, min.
1418 166 1.18 2700 - End long-term
SITE DESCRIPTION: Red soil with black mixed in to 9 in, ©  Short-term
then tight red silt. 6 Rising level, infiltration rate
Grass cover with occasional trees. possibly lower
? Falling level, infiltration rate
possibly higher
o Long-term



pL-IA

LOCATION:

INFILTRATION TEST

Site no. 6, SSW of Oritupano; longitude 63° 27.7' W, latitude 9° 02.8' N.

DATE: August 23, 1969

Drop in Infil-
Time Water Time of tration
Elapsed Level Drop Rate

Clock min ft sec em/hr  Comments

1010 0 - - - Fill ring

1013 3 0.10 25, 44,

1016 6 0.10 28. 39.3 Falling
level

1019 9 0.10 19. 58.

1022 12 - - -  Begin
long-
term

1023 13 0.20 39, 56.4

1024:05 14 0.60 125. 52.8 End long-
term

1026 16 0.10 22 50.0

1030 20 0.10 22. 50.9

1035 25 0.10 21.6 50.9

1040 30 0.10 21.7 50.7

1045 35 0.10 23.7 46.4 Falling
level

1049 39 0.10 20.8 52.8 Slight
rise

1055 45 0.10 21.8 50.4

1110 60 0.10 24.1 45.6

1120 70 0.10 24.1 45.6

1130 80 0.10 23.8 46.2

SITE DESCRIPTION:

Red sandy soil in valley between mesas.
Tough grass with scattered trees.

Infiltration Rate, cm / hr

200

60r
o
O
o &
50F ¢ ©
Y o006
D
40 o
30t
20 1 1 1 1
[0} 50 100 150
Elapsed Time, min.
O Short-term
4 Rising level, infiltration rate
possibly lower
9 Falling level, infiltration rate
possibly higher
0O Long-term



SL-IA

LOCATION:

INFILTRATION TEST

Site no. 7, E of Urupia; longitude 63° 51.9' W, latitude 8° 56.3' H.

DATE: August 23, 1969

Drop in Infil-
Time Water Time of tration
Elapsed Level Drop Rate

Clock min ft sec cm/hr  Comments

1330 0 - = -

1333 3 0.05 37.4 14.7 Slight rise

1333 - - - -  Begin long-
term

1340 10 0.05 44.6 12,3 Slight rise

1340 - 0.46 420. 12.0 End long-
term

1345 15 0.05 94.8 5.8 Slight drop

1350 20 0.05 86.9 6.3 Begin long-
term

1402 - 0.40 720 6.0 End long-
term

1404 34 0.05 88.1 6.2 Begin long-
term

1410 40 0.05 93.1 5.9

1419 - 0.44 900. 5.3 End long-
term

1420 50 0.05 120. 4.6

1421:45 = - - - Begin long-
term

1430 60 0.05 120. 4.6

1440 70 0.05 123, 4.5

1449 = 0.66 1665. 4.4 Read long-
term

1450 80 0.05 133. 4.1

1459 - 0.88  2265. 4.2  End long-
term

1500 90 0.05 135. 4.1

SITE DESCRIPTION:

Seil is sand with some black to 9

in, then yellow.

Tough grass with some trees.

Infiltration Rate, cm/hr

I5()&
125k &
100k
75F
¢ o
50
Qo
°0 450
2.5F
0 Il 1 1 —
0 50 100 150 200
Elapsed Time, min.
O  Short-term
& Rising level, infiltration rate
possibly lower
? Falling level, infiltration rate
possibly higher
0O Long-term



9L-1IA

LOCATICN:

DATE: August 26, 1969

INFILTRATION TEST

Site no. B, ENE of La Viuda; longitude 63° 46.7' W, latitude 8° 41.5' N.

Drop in Infil-
Time Water Time of tration

Elapsed Level Drop Rate
Clock min ft sec em/hr Comments
1015 - - - - Fill ring
1019 4 0.10 22.2 49.6
1023 8 0.10 29.9 36.8
1025 10 0.10 31.3 35.2 Very slight fall
1030 15 0.10 28.8 38.2
1035 20 0.10 34.2 2.2
1040 25 0.10 33.0 33.4
1045 30 0.10 31.0 35.6
1055 40 0.10 32.1 34.2
1105 50 0.10 36.3 30.4
1115 60 0.10 39.4 28.0 Falling level
1115:05 = - - - Begin long-term
1120:19 = 0.80 314. 28.0 End long-term
1125 70 0.10 39.2 28,1 Begin long-term
1129:53 - 0.80 293, 30.0 End long-term
1135 80 0.10 39.6 27.8 Begin long-term
1140:42 - 0.80 342, 25.7 End long-term
1145 90 0.10 39.9 27.6
1148 - - - - Begin long-term
1153:09 < 0.70 309. 24.9 End long-term
1155 100 0.10 42.4 26.0
1205 110 0.10 42.3 26.0
1215 120 0.10 43.8 25.1
1217 - = = -  Begin long-term
1222:25 - 0.70 325. 23.7 End long-term
1230 135 0.10 44.6 24,7
1245 150 0.10 45.1 24.4
1300 165 0.10 46.5 23.7
1315 180 0.10 48.3 22.8

SITE DESCRIPTION:

Sand as far down as sampler reaches.
Occasional black material mixed in tip

2 Anl

Grass cover, spotty, with a few trees.

Infiltration Rate, cm / hr

o
401
o
o]
? %o
O
e
30t o
?Poo0
(ol o]
e o o
20r
10 A L 1 i
0 50 100 150 200
Elapsed Time, min.
©  Short-term
& Rising level, infiltration rate
possibly lower
? Falling level, infiltration rate
possibly higher
a Long-term



SOIL MOISTURE

The soil moisture observations were made by using a porous cup
tensiometer (irrometer) with a vacuum gage. The tube-type tensiometer
was inserted into a hole made by a soil sampler of the same diameter.
This gage reads zero when the soil is saturated and 100 when it is com-
pletely dry. To provide quantitative data on soil moisture content,
the tube must be calibrated after installation by taking a series of
soil moisture samples at various moisture contents to establish a cali-
bration curve. The tubes were not installed until after the wet season
was well established, so there was 1ittle change in the soil moisture
levels during the study. In addition, a period of time is required for
the tubes to make good contact with the soil before the instrument
readings are indicative of soil moisture levels. The soil scientists
at the Universidad de Oriente at Jusepin cooperated in running soil
moisture samples, but the data from the soil moisture tubes will still
be largely qualitative.

One set of soil moisture tubes was installed at the VIMHEX head-
quarters in Anaco and was observed by project personnel. Three other
installations (see Figure VI-1) were made in the study area using the
following criteria: (1) Tocal observer available for at least daily
readings; and (2) along a route allowing a project staff member to take
readings and soil samples at each site and deliver the soil samples to
Jusepfh the same day. The south site was in the sandy reddish soil at
the agricultural experiment station near E1 Tigre. This soil is similar
to that over much of the area and the experiment station personnel served

as observers. The tubes were installed next to a recording rain gage.
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The second set of tubes was installed near Campo Mata southwest of
Cantaura. This is in a transition area where the calcerous top soil
overlies the reddish soil. The third set was installed at La Leona near
the highway leading from Anaco to Jusepfh along the north boundary of
the study area. This is in the rocky soil on the mesa top.

The irrometer readings observed at the four soil moisture sites
are presented in the following tables.

Initially in the program, soil samples were collected periodically
at the Tevels of the irrometer cups and sent to Jusep;n to determine
the soil moisture content. However, the percent of voids filled with
water is the desired result. With the sampling method used, the volume
of the sample would not be measured with any accuracy. Thus it was
very difficult to correlate the irrometer readings with the amount of
moisture in the voids.

The sieve-size analyses of the soil materials at the different
levels at the four soil moisture sites are given in the table following

the irrometer readings.
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SOIL MOISTURE DATA

NAME: Anaco.
LOCATION: Anaco; longitude 64° 28' W, latitude 09° 27' K.
REMARKS: Units are 0.01 atmospheres tension.

Depth Below Surface Deptn Below Surface
Date Hour 6" 12" 18" 24" 36 Date Hour 6"  12% 18" 24" 36"
July 8 1630 12.0 - 19.0 30.0 24.0 Aug. 30 0715 0.0 2.5 0.0 50 7.5
o B 88 - 288 @D i 1605 5.0 12.5 10.0 12,5 17.5
Ms 1.0 - 18.0 28.0 20.0 31 0830 0.0 5.0 2.5 5.0 10.0
1630 5.0 - 2.0 3.0 B0 gy 7 o0 0.0 2.5 2.5 5.0 10.0
10 0815 0.0 - 24.0 34.0 25.0 1700 0.0 7.5 5.5 10.0 16.0
100 0.0 18.0 22.0 32.0 22.0
; 0.0 18.0 24.0 34.0 26.0 gro0: 0.0 &0 2.0 &0 %0
0655 0.0 2.0 0.0 5.0 12.0
Moo= G Sek @RS M I 1645 5.5 25.0 11.0 11.0 17.0
12 0760 0.0 1.0 4.0 8.0 23.0 ¢ RS BB AE 94 BE 590
13 1055 0.0 3.5 50 7.5 16.0 1700 10.0 36.0 12.0 12.0 17.0
;530 75 1.5 7.5 13.0 18.0 5 0700 0.0 2.5 2.5 6.0 12.0
14 718 0.0 2.5 0.0 5.0 13.0
1826 2.5 3.0 2.5 7.5 14.0 6 05 50 120 25 7.5 11.0
0925 2.5 16.0 5.0 7.5 10.0
15 090 0.0 50 50 80 12.0
e 3 8 52 s o4 1635 7.5 23.0 7.5 7.5 14.0
6 1040 0.5 7.0 7.0 10.0 14.0 8 0% 25 120 5.0 7.5 .0
9 070 1.0 5.0 2.5 7.5 12.0
17 0725 0.0 5.0 2.5 7.5 12.0
e 20 92 & A4 B 1740 1.0 44.0 15.0 13.0 18.0
SR R L 10 0655 3.0 12.0 5.0 9.0 14.0
1610 7.1 5.5 4.5 11.0 18.8 1 0845 13.0 24.0 7.5 10.0 12.0
19 0830 0.5 3.0 1.0 8.0 12.0 1820 0.0 48.0 16.0 14.0 18.0
1700 6.0 6.0 7.0 10.0 15.5 12 0645 0.0 17.0 1.0 7.5 14.0
20 0810 0.5 3.0 2.5 7.0 12.0 1815 2.5 6.0 100 10.00 18.0
M QR BE 6 B8 BE 13 0700 0.0 5.0 0.0 3.0 14.0
1730 7.0 6.3 7.5 10.5 15.5 14 0650 0.0 5.0 0.0 5.0 12.0
22 0820 0.5 4.5 4.0 7.5 12.0 15 0645 0.0 7.5 2.5 5.0 14.0
600 8.5 7.0 80 125 17.0 6 0700 50 7.5 2.5 7.5 14.0
23 0820 0.0 5.0 6.0 8.0 12.0
D 30 &4 88 .5 e 17 075 5.0 7.5 2.5 7.5 13.0
18 0650 0.0 2.5 2.5 10.0 14.0
24 0830 0.5 5.0 4.0 7.5 12.0
1630 7.5 7.5 9.0 12.0 15.0 1655 2.5 16.0 7.5 14.0 15.0
25 0830 0.5 5.0 3.7 8.0 12.0 19 070 00 25 00 7.5 140
170 9.0 8.7 B85 12.5 16.5 20 0700 0.0 2.5 0.0 7.5 14.0
26 0910 0.5 6.2 5.0 8.0 12.0 21 0900 2.5 7.5 2.5 10.0 12.0
1745 1.0 6.0 7.0 12.0 18.0 1630 10.0 26.0 14.0 16.0 18.0
28 083 0.5 6.3 4.5 9.0 12.5 22 1630 12.0 24.0 12.0 18.0 18.0
29 0745 0.5 7.0 3.3 9.0 17.0 24 0685 12.0 10.0 2.5 12.0 16.0
30 1645 17.5 13.0 13.5 18.5 12.5 27 0920 34.0 18.0 7.5 22.0 16.0
31 1615 13.3 115 115 16.0 15.5 29 0655 44,0 52.0 18.0 34.0 22.0
Aug. 2 0830 0.5 6.0 11.0 17.5 14.0 : 0 480 M0 280 WG 280
oct. 0700 44.0 56.0 18.0 34.0 20.0
4 085 35 7.2 220 255 13.0 1700 44.0 58.0 22.0 38.0 20.0
6 1615 14.0 34.0 27.0 28.0 21.0 2 0655 44.0 58.0 20.0 36.0 20.0
27 1006 2.5 10.0 6.0 7.5 12.5 1705 44.0 58.0 20.0 38.9 19.0
28 0850 2.5 7.5 3.0 6.0 10.0
29 0915 0.5 50 3.0 55 7.5
1600 2.5 12.5 7.5 10.0 15.0
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SOIL MOISTURE DATA

NAME: La Leona.
LOCATION: La Leona; longitude 64° 03’ W, latitude 09° 38' N.
REMARKS: Units are 0.01 atmospheres tension.

Depth Below Surface Depth Below Surface
Date Hour 6" 18" Date Hour 6" 18"
hug. 14 1530 5.0 8.0 Sept. 8 0800 33.0 30.0
15 0800 6.0 10.0 1800 32.0 29.0
1800 13.0 9.0 9 0800 30.0 31.0
16 0800 5.0 10.0 1800 3.0 36.0
1800 5.5 9.0 10 0800 35.0 39.0
n 0800 40.0 44,0
! 7800 a0 13j 1800 35.0 34.0
12 0800 31.0 33.0
]8 ?5'38 gg 23 1800 28.0 32.0
13 0800 21.0 31.0
: 300 20 5.0 1800 200 2.0
14 0800 19.0 29.0
& ?%g gj &3 1800 18.0 31.0
15 0800 17.0 28.0
" s o e 1800 18.0 29.0
16 0800 20.0 31.0
N 2800 &0 76 1800 790 I
17 0800 22.0 31.0
“ 33&3 i 1313 1800 18.0 31.0
18 0800 20.0 35.0
. ?383 32 23 1800 19.0 39.0
19 0800 27.0 41.0
25 ?%g 12:3 gg 1800 25.0 39.0
20 0800 23.0 37.0
% ?233 38 ‘3;3 1800 21.0 31.0
21 0800 18.0 28.0
A ?;'38 33 33 1800 17.0 25.0
22 0800 16.0 23.0
#* ?gg 5.0 180 1800 22.0 28.0
23 0800 35.0 30.0
. ?ggg g:g g:g 1800 25.0 20.0
24 0800 5.0 7.0
¥ 1800 50 s 1800 2.0 9.0
25 0800 5.0 5.0
i ?% gg gg 1800 6.0 6.0
26 0800 5.0 8.0
. 7.0 )
s ?ggg 6.0 ”93 1800 7.0 5.0
27 0800 9.0 9.0
€ 9900 s 50 1800 10.0 .0
28 0800 7.0 9.0
5.0 .
? ?gg 4.0 g.g 1800 8.0 8.0
29 0800 6.0 10.0
4 0800 1.0 14.0
1800 16.0 12.0 1800 5.0 7.0
30 0800 8.0 6.0
5 0800 19.0 18.0
1800 19.0 18.0 1800 9.0 7.0
6 0800 15.0 16.0 Oct, 1 0800 . 10.0
1800 21.0 19.0
7 0800 26.0 21.0
1800 29.0 27.0
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SOIL MOISTURE DATA

NAME: Campo Mata.
LOCATION: Restaurante E1 Alto, Campo Mata; longitude 64° 04' W, Tatitude 09% 12' N.
REMARKS: Units are 0.01 atmospheres tension.

Depth Below Surface Depth Below Surface
" 'I 8 L] “

Date Hour 12 36" Date Hour 12 18" 36"
Aug. 14 1600 6.0 6.0 11.0 Sept. 8 1000 13.0 13.0  14.0
15 0900 7.0 6.0 12.0 1508 190 0.9 144
1600 8.0 8.0  14.0 9 1000 9.0 2.0 14.0
16 1100 8.0 6.0  12.0 1700 il 00 B
1700 9.0 8.0  13.0 10 0800 1.0 12.0  16.0
17 0800 9.0 7.0 13.0 1600 13.0 e il
1700 9.0 8.0  13.0 n 0900 10.0 10.0  14.0
18 0900 10.0 7.0 14.0 1700 8.0 g8 3
1600 10.0 9.0 14.0 12 0900 6.0 8.0 14.0
19 0900 10.0 8.0 14.0 1700 L Lo
1700 10.0 9.0 140 13 1000 10.0 0.0 14.0
20 1000 10.0 9.0 14.0 1600 8.0 R
1600 0.0 10,0  14.0 14 0900 10.0 10.0 14,0
21 1000 0.0 10.0  14.0 1700 10.0 L
1700 0.0 10,0 12.0 15 1000 10.0 8.0 14.0
22 0900 0.0 10.0  14.0 1700 10.0 10.0  22.0
1700 0.0 10,0 14.0 16 0900 1.0 8.0 16.0
23 0900 0.0 10.0 4.0 1600 .0 0.0 180
1700 0.0 10,0  14.0 17 0900 1.0 9.0 15.0
2 0900 0.0 10.0  14.0 1600 11.0 9.0 14.0
1600 8.0 80  12.0 18 0900 1.0 0.0 16.0
25 0900 8.0 8.0  12.0 1600 10.0 0.0 16.0
1700 10.0 9.0 12.0 19 0900 12.0 0.0 16.0
. S B AT 1600 12.0 12.0  18.0
1600 8.0 10,0 12.0 20 0900 12.0 10.0  14.0
” i 5o 100 120 1600 10.0 10,0 14.0
1700 10.0 8.0  12.0 21 0900 12.0 1.0 15.0
28 0900 10.0 8.0  12.0 1700 12.0 12.0  14.0
1600 10.0 8.0  12.0 22 0900 14.0 0.0 16.0
» 5660 056 of 1600 13.0 10,0 20.0
1600 10.0 8.0  12.0 23 0900 13.0 12.0  15.0
30 0900 10.0 8.0  12.0 1600 10.0 10.0 12.0
1600 10.0 9.0  14.0 2 0900 18.0 12.0  16.0
3 0900 10.0 9.0  14.0 1600 14.0 10.0  14.0
= 10.0 9.0  14.0 25 0900 13.0 12.0  16.0
Sept. 1 1000 1.0 10,0 12.0 1600 13.0 2.0 16.0
1600 11.0 10.0 12.0 26 1000 12.0 T2.0 14.0
3 g 4 65 300 1700 14.0 10,0 14.0
27 0900 10.0 10.0 12.0
0900 13.0 10,0 11.0
1600 13.0 10,0 1.0 1600 1.0 100 12D
28 0800 10.0 0.0 12.0
8 1000 12.0  10.0  14.0
1700 12.0 1.0 16.0 1700 12.0 12.0 14.0
29 0900 0.0 12.0 0.0
5 0800 12.0 9.0  16.0
6 0800 13.0 13.0  16.0
1700 12.0 3.0 140
7 0900 120 13.0  16.0
1700 12,0 100  14.0

VI-21



SOIL MOISTURE DATA

NAME: E1 Tigre.
LOCATION: M. A. C. Campo Experimental de Guanipa; longitude 64° 13' W, latitude 08° 52' N.
REMARKS: Units are 0.01 atmospheres tension.

Depth Below Surface Depth Below Surface

Date Hour 12" 24" 36" Date Hour 12" 24" 36"

Aug. 22 1600 7.5 0.0 14.0  Sept. 19 0800 7.0 7.5 7.5

23 0800 3.5 ) 12.0 1600 11.0 7.5 17.0

1600 70 3.0 16.0 20 0800 7.0 7.5 18.0

25 0800 4.0 3.5  14.5 Yeon Vil b

1600 7.0 3.0 15.0 22 0800 8.0 7.0 19.0

26 0800 4.0 3.0 14.0 23 1600 10.0 7.5 17.5

1600 6.0 4.0 15.0 2 0800 7.5 7.5 1.5

27 0800 4.0 4.0 13.0 1600 12.5 7.5 16.0

1600 5.0 3.0 15.0 - 0800 9.0 7.5 19.0

28 0800 5.0 3.0 14.0 1600 8.0 8.5 19.90

29 0800 4.0 2.0 13.0 29 0800 7.5 7.5 18.0

1600 6.0 3.0 15.0 1600 7.5 7.5 17.5

Sept. 1 0800 4.0 2.0 13.0 30 0800 7.5 7.5 18.0

» 0800 3.0 2.0 18.0 1600 10.0 7.5 15.0

1600 8.0 5.0 4.0  Oct. 1 0800 7.5 7.5 19.0

3 0800 3.0 2.0 14.0 1600 12.5 7.5 17.5

1600 7.5 2.5 15.0 2 0800 5.0 7.5 19.0

a 0800 5.0 2.5 12.5 1600 12.5 7.5 17.5

1600 8.5 3.0 15.0 3 0800 7.5 7.5 17.5

5 0800 7.5 2.5 15.0 1600 12.5 7.5 16.0

1600 8.0 3.0 15.0 6 0800 10.0 8.0 18.0

8 0800 7.5 3.0 14.0 1600 12.5 9.0 17.5

9 0800 6.5 6.0 14, 7 0800 12:5 8.0 19.0

2 1600 12.5 8.0 17.5

10 0800 2.5 2.5 13.0 . e oL i SR

12 0800 15 4.5 15.5 1600 ]0:9 ?:5 -;5:0
1600 10.0 6.0 17.5

15 0800 7.5 7.5 17.5 9 9600 8.0 7.8 18.0

. . . 1 10. . 15.

b fied 18 I 10 ozgg 12 g : 2 17 g

16 1600 10.0 1.5 17.0 1600 ]5:0 710 18:9

17 0800 6.5 7.5 16.5 13 0800 10.0 B 17.5

1600 1.5 2.5 W3 1600 14.0 7.5 17.0

18 0800 7.5 7.5 7.0 14 0800 10.0 7.5 15.0

15 0800 10.0 7.5 16.0
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SIZE ANALYSIS OF SOIL PROFILE

AT SOIL MOISTURE SITES

Samples Collected:

ANACO SOIL MOISTURE SITE

September 2, 1969

Distance PERCENT FINER THAN:
Sample Below
Number Surface 32.0mm _ 16.0mm B.0mm 4.0mm 2.0mm 1.0mm O0.5mm  0.25mm  0.125mm  0.0625mm
1 6" 100. 99.9 99.3 94.6 85.5 37.0 14.1 7.1
2 128 100. 99.8 99.2 94.0 85.0 3527 122 5.7
3 18" 100, 99.2 94.1  B5.9 37:8 12.9 5.9
4 24" 100, 99,6 94.2 85.9 35.2 12.1 5.6
5 36" 100.  99.6 94.5  86.5 40,1 13.8 6.4
LA LEONA SOIL MOISTURE SITE
Sample D;:I::“* PERCENT FINER THAN:
Number  curface ~37.0ma  16.0mn  B.0wm  4.0m Z.0mm 1.0 O.Sem  0.25m 0.125m 0.062%
1 e 100. 67.3 45.9 36.0 31.3 28.5  27.0 21.9 13.4 7.2
2 6" 100. 51.0 28.2 23.5 22.3 21,0 20.2 15.9 9.0 4.2
3 18" 100. 99.2 98.4 94,2 82.2  64.4 42.5 20.7 B.2
CAMPO MATA SOIL MOISTURE SITE
Distancy PERCENT FINER THAN:
Sample Below i
Number Surface 32.0mm  16.0mm 8.0mm 4.0mm 2.0mm 1.0mm 0. 5mm 0.25mm 0.125mm  0.0625mm
1 o"-2.5" 100. 99.9 98.9 93.0 82.2 62.5 28.3 13.1
2 16"-20"  100. 92.0 92.0 91.8 91.2 87.0  77.5 60.3 32.4 15.4
3 32"-40" 100. 98.6 93.3  84.6 66.4 35.2 18.4
EL TIGRE SOIL MOISTURE SITE o
Sample ~ Distance PERCENT FINER THAN:
Number o rface ~32.0mm  16.0um B.0mm  4.0mm 2.0;m  1.0mm  O.5mm  0.25mm  0.125mm  0.0625mm
1 o"-2.5" 100.  98.7 88.6  70.0 37.1 15.9 6.4
2 15M-15" 100. 99.9 95.8 78.2  64.0 44,5 19.1 8.1
3 22"-25" 100, 99.9 97.6 86.2  66.9 49.7 31.4 1.3
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SOIL TEMPERATURE

Measurements were made of the soil temperature profile at the
Anaco rain gage site. Ten copper-constantan thermocouples were in-
stalled at 24, 12, 6, 4, 3, 2 and 1 inches below the ground surface,
at the ground surface and at 1 and 2 inches above the surface. The
grass vegetation at the ground surface was not disturbed by the
installation. The reference temperature was obtained with a calibrated
mercury thermometer, and a non-recording null potentiometer was used to
measure the induced voltage across the thermocouples.

The thermocouples above the ground were shielded from direct solar
radiation during daytime observations when there was no cloud cover.
Otherwise, the shield was removed.

The soil temperature data are presented in the following table.
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SOIL TEMPERATURE DATA
Anaco Rain Gage

#"

LOCATION:
+2u
75.
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Air
75.8
91.8

Ambient

Time of
Obser-
vation
(hour)
1055-1115
1430-1500
1510-1525
1725-1745
0630-0655
1120-1145

21

Date
Sept. 20

P~ e
888
Qe
= WO
o~

6 86.9
4 94.7
6 74.8

87.
94
74

86.8
92.4
80.0

0945-1000
1300-1315
2145-2215

24

80.2
88.4

0730-0750
0950-1005

27

0955-1010
1805-1900
1910-1945
2000-2040
2130-2210

29

i
3D
e

w3
ow

w0
™
-]

=r 0
™
=]

=
=

(=]

77.6
76.4

2225-2300
2330-2350

0105-0135
0200-0230

0300-0352
0400-0440

30 0005-0050

0600-0645
0700-0730
0900-0925

0800-0830

0505-0550

1100-1120
1200-1215
1400-1420

1300-1325

1000-1025

B8FFIB
BL B

1600-1626
1700-1720
1800-1825
1900-1925

1500-1520

.4

81
82.2

85.2

80,
81

83.7
83.

82.8

82.0

81.9
2.4

80.7
78.2
82.0
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77.6

76.2
79.6
102.6
78.4

80.3
101.7
78.0

75.6

80.6
93.0
81.0
76.5
89.0
80.6

77.8

0700-0720
1405-1425
1815-1830
0700-0720
1733-1745

2000-2015
2100-2115
2200-2217
2300-2315
0000-0011
0800-0815
1400-1420
1800-1810

i
8
9
10

Oct.
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