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Water-Data Report 2011
50028000 RI0 TANAMA NEAR UTUADO, PR
RI0 GRANDE DE ARECIBO BASIN

LOCATION.--Lat 18°18'02", long 66°46'58" referenced to North American Datum of 1927, Utuado Municipio, PR, Hydrologic Unit 21010002, on
downstream side of left abutment of bridge on State Road 111, 1.2 mi (1.9 km) upstream from natural tunnel, 1.5 mi (2.4 km) northeast of Angeles, and
5.8 mi (9.3 km) northwest of Utuado.

DRAINAGE AREA.--18.4 mi2, (47.7 km?).

SURFACE-WATER RECORDS

PERIOD OF RECORD.--June 1944 to June 1958 (daily stage and two to four measurements per month by the Puerto Rico Aqueduct and Sewer Authority
(PRASA)), November 1959 to current year.

GAGE.--Water-stage recorder, crest-stage gage, and satellite telemetry at station. Elevation of gage is 948 ft (289 m) above mean sea level. Elevation of
gage was increased by 3 ft (0.91 m) on October 1978.

REMARKS .--Records fair except those for estimated daily discharges, which are poor. Low-flow affected by domestic discharges from unknown source.

U.S. Department of the Interior Suggested citation: U.S. Geological Survey, 2012, Water-resources data for the United States, Water
. Year 2011: U.S. Geological Survey Water-Data Report WDR-US-2011, site 50028000, accessed at
U:S. Geological Survey http://wdr.water.usgs.gov/wy2011/pdfs/50028000.2011 pdf


http://wdr.water.usgs.gov/
http://waterdata.usgs.gov/nwis/nwisman/?site_no=50028000
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DISCHARGE, CUBIC FEET PER SECOND
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011

DAILY MEAN VALUES
[e, estimated)]
Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
1 249 91 52 62 38 €26 30 158 238 €60 89 98
2 152 79 52 76 39 e28 28 181 208 eb4 80 102
3 131 90 51 65 38 e33 28 102 111 e67 97 224
4 101 76 50 59 37 €65 30 77 245 e79 81 104
5 332 86 49 60 36 ed7 28 67 129 e87 64 124
6 146 176 49 56 36 42 31 61 109 €50 58 219
7 360 86 83 54 34 66 31 57 125 e51 78 148
8 747 100 68 53 32 49 29 54 99 e58 57 98
9 234 82 53 52 32 31 27 55 95 ebl 53 86
10 194 75 49 52 30 28 29 100 85 eb5 57 79
1 165 74 48 49 29 28 31 64 80 €53 57 81
12 155 81 47 49 28 26 34 55 96 e54 62 72
13 227 73 47 50 32 26 85 102 76 e48 97 509
14 191 70 47 48 27 26 164 207 71 €180 64 143
15 135 68 79 48 40 26 63 94 68 128 53 116
16 151 65 156 a7 58 28 37 67 e7l 80 79 102
17 242 63 73 46 45 25 30 62 e72 65 61 111
18 184 62 56 45 30 26 27 160 €83 48 50 103
19 140 61 53 45 32 42 26 175 €98 51 68 119
20 120 59 53 44 37 54 27 374 el23 46 50 112
21 113 56 51 43 52 40 34 199 €66 62 67 83
22 108 61 54 43 33 39 27 89 €60 76 481 121
23 104 69 50 42 29 40 24 278 €59 197 378 79
24 101 60 48 42 28 31 25 204 e61 81 160 114
25 96 58 47 42 e27 75 143 185 e76 56 113 93
26 92 58 47 42 e27 97 84 137 er7 228 94 74
27 90 57 46 41 e26 45 56 138 eb9 283 82 68
28 91 56 195 41 e26 40 34 155 e51 152 75 65
29 86 54 151 40 --- 36 203 167 e51 145 73 64
30 92 53 76 40 35 233 110 e48 113 229 62
31 87 63 40 34 95 173 137
Total 5,416 2,199 2,043 1,516 958 1,234 1,678 4,029 2,890 2,931 3,244 3,573
Mean 175 73.3 65.9 48.9 34.2 39.8 55.9 130 96.3 945 105 119
Max 747 176 195 76 58 97 233 374 245 283 481 509
Min 86 53 46 40 26 25 24 54 48 46 50 62
Ac-ft 10,740 4,360 4,050 3,010 1,900 2,450 3,330 7,990 5,730 5,810 6,430 7,090
Cfsm 9.50 3.98 3.58 2.66 1.86 2.16 3.04 7.06 5.24 5.14 5.69 6.47
In. 10.95 4.45 4.13 3.06 1.94 2.49 3.39 8.15 5.84 5.93 6.56 7.22
STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1960 - 2011, BY WATER YEAR (WY)
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Mean 84.7 73.7 46.4 32.7 27.1 25.9 40.1 61.7 46.5 394 49.6 81.1
Max 195 159 121 78.0 57.8 71.2 151 193 117 945 110 208
(Wy) (1990)  (1969)  (1966)  (2005)  (2009)  (1972)  (2002)  (1963)  (1999)  (2011)  (1979)  (1998)
Min 25.4 25.1 18.1 14.7 13.2 11.0 9.70 12.4 15.6 9.18 15.9 25.0
(WY) (1963)  (1995)  (1998)  (1998)  (1965)  (1984)  (1984)  (1977)  (1994)  (1994)  (1994)  (1994)
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SUMMARY STATISTICS
Calendar Year 2010 Water Year 2011 Water Years 1960 - 2011
Annual total 28,188 31,711
Annual mean 77.2 86.9 50.9
Highest annual mean 86.9 2011
Lowest annual mean 20.7 1994
Highest daily mean 747 Oct 8 747 Oct 8 3,260 Sep 22,1998
Lowest daily mean 17 Mar 31 24 Apr 23 54  Aug 4,199%
Annual seven-day minimum 18 Mar 30 26 Mar 12 6.4 Jul 29, 1994
Maximum peak flow 3,960 Oct 8 23,500 Sep 22, 1998
Maximum peak stage 13.13 Oct 8 21.24  Sep 22,1998
Instantaneous low flow 54  Aug 4,199%
Annual runoff (ac-ft) 55,910 62,900 36,850
Annual runoff (cfsm) 4.20 472 2.76
Annual runoff (inches) 56.99 64.11 37.56
10 percent exceeds 151 169 94
50 percent exceeds 63 63 35
90 percent exceeds 24 30 17
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WATER-QUALITY RECORDS
PERIOD OF RECORD.--Water years 1958 to current year.

PERIOD OF DAILY RECORD.--
SUSPENDED SEDIMENT DISCHARGE: January 1968 to current year.

INSTRUMENTATION.--US D-49 sediment sampler since October 1968. Sediment pumping sampler since 1990

REMARKS.--Sediment samples were collected by a local observer on a weekly basis. During high flow events sediment samples were collected with
automatic sediment sampler.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SEDIMENT CONCENTRATIONS: Maximum daily mean, 20,400 mg/L November 27, 1968; minimum daily mean, 1 mg/L during water year 1985 and
April 11, 2008.
SEDIMENT LOADS: Maximum daily, 240,000 tons (218,000 tonnes) September 22, 1998, minimum daily, <0.01 ton (<0.01 tonne) several days during
many years.

EXTREMES FOR CURRENT YEAR.--
SEDIMENT CONCENTRATIONS: Maximum daily mean, 2,600 mg/L October 8, 2010; minimum daily mean, 2 mg/L for severals days.
SEDIMENT LOADS: Maximum daily, 11,000 tons (9,980 tonnes) October 8, 2010; minimum daily, €0.22 ton (0.20 tonne) February 27, 2011.

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part 1 of 4
[MF, membrane filter; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; col/100 mL, colonies per 100 milliliters; t%/s, cubic
feet per second; mg/L, milligrams per liter; ng/L, nanograms per liter; nm, nanometers; °C, degrees Celsius; pS/cm, microsiemens per centimeter;
ug/L, micrograms per liter; --, no data; <, less than; E, estimated]

Turbidity, water,
unfiltered, broad
band light source

Specific (400-680 nm), Magne-
pH. conduc- detectors at Calcium, sium,
Dissolved  water, tance, multiple angles water, water,
Discharge, oxygen, unfiltered, water, Tempera- including 90 +/- 30 unfiltered, unfiltered,
instanta- water, field, unfiltered, ture, degrees, recover-  recover-
Sample neous, unfiltered, standard pS/cmat  water, ratiometric able, able,
Date start time ft¥/s mg/L units 25°C °C correction, NTRU mg/L mg/L
(00061) (00300) (00400) (00095) (00010) (63676) (00916) (00927)
11-22-2010 1415 52 8.9 8.2 159 22.7 E9.7 - --
02-14-2011 1015 28 9.2 7.8 167 20.5 E35 14.9 5.45
05-23-2011 1025 74 85 7.8 150 233 E7.1 - --
08-30-2011 1035 68 9.0 8.2 156 23.9 E5.2 13.2 5.42
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WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part2 of 4
[MF, membrane filter; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; col/100 mL, colonies per 100 milliliters; ft%/s,
cubic feet per second; mg/L, milligrams per liter; ng/L, nanograms per liter; nm, nanometers; °C, degrees Celsius; uS/cm, microsiemens per
centimeter; pg/L, micrograms per liter; -, no data; <, less than; E, estimated]

Total
Total Fecal coliform,
Nitrate nitrogen,  coliform, M-Endo
Hydrogen plus water, M-FC MF MF
ion, water, Ammonia, nitrite, Nitrite, Phosphorus, unfiltered, (0.7 micron method,
unfiltered, water, water, water, water, analytically ) method, immediate,
Sample calculated unfiltered, filtered, filtered, unfiltered, determined, water, water,

Date starttime ,mg/L mg/LasN mg/LasN mg/LasN mg/LasP mg/L col/100 mL col/100 mL
(00191) (00610) (00631) (00613) (00665) (62855) (31625) (31501)

11-22-2010 1415 .00001 <.02 97 .002 041 1.08 2,300 3,600
02-14-2011 1015 .00001 <.02 1.00 .003 .032 97 480 4,500
05-23-2011 1025 .00001 <.02 1.02 <.001 .023 1.12 300 360
08-30-2011 1035 .00001 <.02 .96 .002 031 .96 E 130 2,700

WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011
Part 3 of 4

[MF, membrane filter; N, nitrogen; NTRU, nephelometric turbidity ratio unit; P, phosphorus; col/100 mL, colonies per 100 milliliters; ft3/s, cubic feet per

second; mg/L, milligrams per liter; ng/L, nanograms per liter; nm, nanometers; °C, degrees Celsius; pS/cm, microsiemens per centimeter; ug/L,
micrograms per liter; --, no data; <, less than; E, estimated]

Chromium, Copper, Lead,
water, water, water, Cyanide,
Cadmium, unfiltered, unfiltered, unfiltered, Mercury, Zinc, Arsenic, water,  Selenium,
water, recover- recover- recover- water, water, water, unfiltered, water,
Sample unfiltered, able, able, able, unfiltered, filtered, unfiltered, milligrams unfiltered,
Date start time ng/L ng/L ng/L ng/L ng/L ng/L ng/L per liter ng/L

(01027) (01034) (01042) (01051) (50286) (01090) (01002) (00720) (01147)

11-22-2010 1415 - - - - - - - - -

02-14-2011 1015 <.05 <05 2.8 08 1.03 <14 91 0058 08
05-23-2011 1025 - - - - - - - - -
08-30-2011 1035 < .05 <05 4.6 11 1.25 <14 15 <0050 07
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WATER-QUALITY DATA
WATER YEAR OCTOBER 2010 TO
SEPTEMBER 2011
Part4 of 4
[MF, membrane filter; N, nitrogen;
NTRU, nephelometric turbidity ratio
unit; P, phosphorus; col/100 mL,
colonies per 100 milliliters; ft3/s, cubic
feet per second; mg/L, milligrams per
liter; ng/L, nanograms per liter; nm,
nanometers; °C, degrees Celsius;
uS/cm, microsiemens per centimeter;
ug/L, micrograms per liter; --, no data;
<, less than; E, estimated]

Methylene
blue active
sub-
stances,
water,

unfiltered,

Sample  recover-
Date starttime able, mg/L

(38260)
11-22-2010 1415 -
02-14-2011 1015 <.05
05-23-2011 1025 -
08-30-2011 1035 <.05
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SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY)
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011

[e, estimated)]

Mean Sediment Mean Sediment Mean Sediment
Mean concen- discharge Mean concen- discharge Mean concen- discharge

discharge tration (tons/ discharge tration (tons/ discharge tration (tons/

Day (ft3/s) (mg/L) day) (ft3/s) (mg/L) day) (ft3/s) (mg/L) day)

October November December

1 249 830 1,390 91 5 1.2 52 4 0.59
2 152 150 97 79 4 0.84 52 4 0.56
3 131 94 43 90 15 5.9 51 4 0.55
4 101 33 9.0 76 6 1.2 50 4 0.53
5 332 1,060 2,850 86 7 25 49 3 0.45
6 146 83 35 176 193 144 49 3 0.36

7 360 898 1,220 86 38 8.8 83 103 77
8 747 2,600 11,000 100 25 6.9 68 12 2.3
9 234 174 112 82 16 3.6 53 10 1.4
10 194 129 70 75 14 2.8 49 7 0.95
11 165 72 32 74 12 2.4 48 5 0.67
12 155 38 16 81 11 2.3 47 5 0.64
13 227 353 557 73 9 1.8 47 5 0.64
14 191 235 336 70 8 1.5 47 5 0.63
15 135 59 22 68 6 1.2 79 4 0.94

16 151 102 66 65 5 0.90 156 122 85
17 242 608 1,410 63 5 0.85 73 16 3.3
18 184 200 237 62 5 0.84 56 10 1.5
19 140 56 22 61 5 0.83 53 8 1.1
20 120 30 9.8 59 5 0.83 53 6 0.92
21 113 23 7.1 56 7 1.0 51 5 0.73
22 108 17 4.9 61 8 1.4 54 4 0.63
23 104 11 3.0 69 10 1.9 50 5 0.72
24 101 8 2.2 60 12 1.9 48 7 0.85
25 96 6 1.7 58 11 1.7 47 8 0.99
26 92 5 1.2 58 9 1.5 47 7 0.93
21 90 3 0.82 57 8 1.2 46 7 0.82

28 91 4 1.1 56 7 1.1 195 287 279

29 86 6 1.3 54 6 0.90 151 77 35
30 92 7 1.7 53 5 0.74 76 41 8.4
31 87 6 1.4 63 30 5.1
Total 5,416 --- 19,560.22 2,199 204.53 2,043 513.20
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SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY)
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011

[e, estimated)]

Mean Sediment Mean Sediment Mean Sediment
Mean concen- discharge Mean concen- discharge Mean concen- discharge

discharge tration (tons/ discharge tration (tons/ discharge tration (tons/

Day (ft3/s) (mg/L) day) (ft3/s) (mg/L) day) (ft3/s) (mg/L) day)

January February March

1 62 22 3.6 38 11 1.1 e26 e5 e0.34
2 76 14 2.9 39 27 2.8 e28 e5 €0.35
3 65 11 1.9 38 51 5.2 e33 ed €0.38

4 59 8 1.3 37 36 3.7 e65 el6l €86

5 60 6 1.0 36 9 0.88 e47 el25 el9
6 56 6 0.91 36 7 0.69 42 45 5.2

7 54 6 0.87 34 11 0.97 66 193 74

8 53 6 0.86 32 13 1.2 49 56 10
9 52 6 0.83 32 12 1.0 31 15 1.2
10 52 6 0.85 30 10 0.82 28 11 0.84
11 49 6 0.80 29 8 0.63 28 9 0.68
12 49 6 0.73 28 6 0.45 26 7 0.50
13 50 5 0.67 32 5 0.46 26 5 0.37
14 48 5 0.58 27 12 0.85 26 5 0.36
15 48 4 0.52 40 19 2.2 26 5 0.36
16 47 3 0.42 58 25 3.9 28 6 0.44
17 46 3 0.34 45 23 2.8 25 10 0.69
18 45 2 0.27 30 20 1.6 26 15 1.0
19 45 2 0.29 32 17 1.5 42 19 2.2
20 44 3 0.35 37 15 1.5 54 22 3.3
21 43 3 0.40 52 12 1.7 40 15 1.6
22 43 4 0.47 33 9 0.84 39 8 0.81
23 42 6 0.65 29 8 0.61 40 6 0.69
24 42 8 0.89 28 6 0.49 31 6 0.47

25 42 10 1.1 e27 e5 €0.38 75 546 428

26 42 11 1.3 e27 e3 e0.23 97 335 471
21 41 9 1.0 e26 e3 e0.22 45 38 45
28 41 6 0.65 e26 ed e0.29 40 26 2.9
29 40 3 0.35 36 18 1.7
30 40 4 0.48 35 16 1.5
31 40 6 0.67 34 15 1.3
Total 1,516 27.95 958 39.01 1,234 1,121.68
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SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY)
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011

[e, estimated)]

Mean Sediment Mean Sediment Mean Sediment
Mean concen- discharge Mean concen- discharge Mean concen- discharge

discharge tration (tons/ discharge tration (tons/ discharge tration (tons/

Day (ft3/s) (mg/L) day) (ft3/s) (mg/L) day) (ft3/s) (mg/L) day)

April May June

1 30 13 1.1 158 223 186 238 631 1,600

2 28 11 0.86 181 252 391 208 381 494

3 28 10 0.73 102 38 11 111 43 13

4 30 8 0.65 77 16 34 245 595 1,190

5 28 6 0.49 67 13 2.4 129 59 22

6 31 5 0.44 61 12 2.0 109 35 10
7 31 5 0.39 57 10 1.6 125 25 8.4
8 29 4 0.30 54 9 1.3 99 20 5.5
9 27 3 0.23 55 7 1.1 95 18 45
10 29 3 0.23 100 91 55 85 15 34
11 31 3 0.25 64 35 6.3 80 12 25

12 34 3 0.26 55 10 1.5 96 67 32
13 85 445 264 102 298 167 76 23 4.6
14 164 769 798 207 904 1,310 71 19 3.6
15 63 361 80 94 135 36 68 16 3.0
16 37 181 19 67 74 14 e7l el5 e2.7
17 30 86 6.9 62 44 7.3 e72 e2.7
18 27 39 2.8 160 574 637 e83 e2.5
19 26 13 0.93 175 245 262 €98 e5.5
20 27 10 0.69 374 1,050 5,670 el23 e8.4
21 34 10 0.94 199 296 326 e66 e3.6
22 27 11 0.78 89 25 6.1 e60 e2.0
23 24 11 0.73 278 646 1,850 e59 e2.0
24 25 12 0.79 204 313 369 e61 e2.0
25 143 569 1,210 185 297 312 e76 e4.6
26 84 294 91 137 132 69 e77 e4.6
21 56 129 20 138 111 68 e59 e2.0
28 34 65 6.1 155 237 245 e51 el.5
29 203 776 2,070 167 354 394 e51 el.5
30 233 689 2,010 110 48 14 e48 el.5

31 95 28 7.1
Total 1,678 6,588.59 4,029 --- 12,426.1 2,890 3,443.6
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SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY)
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011

[e, estimated)]
Mean Sediment Mean Sediment Mean Sediment
Mean concen- discharge Mean concen- discharge Mean concen- discharge
discharge tration (tons/ discharge tration (tons/ discharge tration (tons/
Day (ft3/s) (mg/L) day) (ft3/s) (mg/L) day) (ft3/s) (mg/L) day)
July August September
1 e60 e2.0 89 101 25 98 47 13
2 e54 el.5 80 41 8.8 102 38 13
3 e67 €6.5 97 36 9.4 224 448 1,130
4 e79 el6 81 34 75 104 59 17
5 e87 e21 64 32 5.5 124 163 122
6 e50 e4.0 58 30 4.7 219 569 1,430
7 e51 e4.0 78 53 16 148 199 140
8 e58 e5.3 57 35 5.5 98 85 23
9 e51 e4.6 53 24 34 86 28 6.6
10 e55 e5.7 57 22 34 79 19 4.2
11 e53 e4.7 57 21 3.3 81 15 3.2
12 e54 ed.7 62 37 9.9 72 11 2.2
13 e48 e4.6 97 292 297 509 1,500 6,750
14 e180 e33 e5.5 64 198 41 143 147 58
15 128 357 354 53 63 8.7 116 44 14
16 80 64 16 79 181 94 102 21 5.8
17 65 37 6.5 61 50 8.2 111 50 25
18 48 36 4.6 50 28 3.8 103 17 4.6
19 51 34 4.7 68 37 9.8 119 120 75
20 46 32 4.0 50 15 2.1 112 98 36
21 62 32 5.3 67 20 5.4 83 66 15
22 76 104 37 481 1,520 2,540 121 107 42
23 197 569 1,010 378 1,060 1,260 79 70 15
24 81 92 21 160 116 53 114 202 151
25 56 37 5.7 113 49 15 93 74 18
26 228 689 2,600 94 23 5.8 74 49 9.9
21 283 683 1,730 82 9 2.1 68 33 6.0
28 152 223 129 75 8 1.6 65 32 5.5
29 145 294 320 73 8 1.6 64 42 7.3
30 113 194 93 229 541 1,460 62 41 6.8
31 173 484 863 137 124 69
Total 2,931 7,293.9 3,244 5,980.5 3,573 --- 10,149.1
Total
suspended
Total sediment
discharge discharge
(f3/s) (tons)
Year 31,711 67,348.38




