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Well 182710066303700 Local number 207 . .. .ottt ittt it e ettt et e
Well 182308066260400 Local number 210 . .. ... . ... ittt ettt ettt eaaeeeaeeeas

RIO CIBUCO BASIN
Well 182647066201700 Local number 70 . . .. ... ittt ittt ittt ettt i et
Well 182615066235300 Local number 211 .. ... . . ittt ittt it ettt e et
Well 182515066194000 Local number 212 . ... ...\ttt e ettt ettt e e e ettt eanananens
Well 182330066185700 Local number 213 .. . ... ...ttt ittt ettt e

RIO DE LA PLATA BASIN
Well 182746066170800 Local number 214 . . ... . . ittt ittt ittt ee taetaae e
Well 182530066135400 Local number 216 .. ... ittt ittt it ittt i et e e
Well 182655066142400 Local number 217 .. ... .. ittt ittt ettt et ettt e e

RIO HONDO TO RIO PUERTO NUEVO BASINS
Well 182623066111000 Local number 218 . .. ... ... ... . it e e
Well 182441066082600 Local number 210 . .. ... ittt ettt ittt
Well 182413066044000 Local number 220 . ... ... ittt ittt ettt it eiteae e
Well 182436066031200 Local number 221 .. ... ... ..ttt ittt ittt et e it
Well 182511066045401 Local number PN-2 . ... ... ... .. ittt et iinneiiannnnenn
Well 182435066052701 Local number PN-5 . . ... . . .. it i ettt e ettt
Well 182445066043401 Local number PN-6 . . ... .. ... i et e et e e
Well 182437066040501 Local number PN-7 . .. ... . .. it e it tie e een
Well 182443066041502 Local number PN-8c . . .. ... ittt ettt ettt eeaanns
Well 182417066042700 Local number PN-10 . ... ... ittt ettt it et ieeeaeeann
Well 182349066032600 Local number PN-13 . ... .. ... .. i ettt e iaenans
Well 18020606613500 Local number PN-10 . . ... ... .. . i e ittt eeinaasans

RIO GRANDE DE LOIZA BASIN
Well 182515065594100 Local number 222 ... ... ... ittt i i e

RIO HUMACAO TO RIO SECO BASINS
Well 175858066100200 Local number 6 . ... ... ittt ittt ittt ettt eeneanns
Well 180415065513900 Local number 96 . . .. ...ttt ettt ettt e e e

RIO SALINAS TO RIO JACAGUAS BASINS
Well 175829066232200 Local number 87 . ... ... ittt ittt ittt ettt ettt ttenenneneeen
Well 180002066132200 Local number HW-TW-01 . . . .. .. ittt i ittt it enenen
Well 180017066132100 Local number HW-TW-02 . . .. ... ... ittt ettt
Well 180001066122000 Local number HW-TW-03 . . ... ... .ttt ettt ettt eaeeeean s
Well 180001066122002 Local number HW-TW-03C . .. .. ittt et ettt eeiiaee s
Well 180001066122004 Local number HW-TW-03E . ... ... .. ittt ittt iienennas
Well 180000066125200 Local number HW-TW-04 . . .. ... .. ittt einnnnneannnns
Well 175947066130601 Local number HW-TW-05B .. ... ittt ittt it tineineanneeonas
Well 180006066123700 Local number HW-TW-07 . . ... ...ttt ettt
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Well 175939066121400 Local number HW-TW-08 . . . .. ... .0ttt ittt it e v 466
Well 175950066125200 Local number HW-TW-10 . . . ... .ottt it e it et e i 467
Well 180012066125500 Local number HW-TW-11 . . . ...ttt ittt it et e ettt i e iaeens 468
Well 180012066125502 Local number HW-TW-11C ... . ... ittt ittt et iine et e 469
Well 175957066123400 Local number HW-TW-13 . . . . ... ittt ittt i e e e it 470
Well 175946066102000 Local number HW-TW-14 . . . . ... ittt t et e e iirei et 471
Well 175955066103000 Local number HW-TW-15 . . .. ... ittt ittt 472
Well 180206066135500 Local number RM-05 . . . ... ittt ittt e ettt ee e iaeaeen 473
Well 180104066152300 Local number RM-10 . . ... .. ittt i ittt et tenn e eeneen 474
RIO INABON TO RIO LOCO BASINS
Well 180133066503300 Local number 132 .. ... .. ittt ittt et ettt e e eaa 475
RIO GUANAIJIBO BASIN
Well 180132067033800 Local number 143 .. ... .. .. i ittt i ettt et e 476
RIO CULEBRINAS BASIN
Well 182018066593200 Local number 83 ... .. . ittt ittt e et e e 477
Well 182442067091700 Local number 200 . .. .. ... ittt ittt e e et e 478
ST. CROIX, U.S. VIRGIN ISLANDS
Well 174225064471900 Local number 1 . . ... . ittt it ittt et inen e 486
Well 174225064472000 Local number 2 . . .. ... ittt ittt ittt ettt et et e 487
Well 174243064475100 Local number 3 . .. .. ... . . i i i e e e e 488
Well 174245064475800 Local number 4 . . ... .. . ittt ittt ettt ittt 489
Well 174308064484400 Local number 6 . . .. ... ... ittt ittt e et e e 490
Well 174525064460600 Local nUmber 7 . .. .o oot vttt ittt ittt e e ittt it ies e e 491
Well 174527064460100 Local number 8 . . ... .. . ittt ettt e e e et et e 491
Well 174532064460300 Local number 9 . . ... .. ...ttt i ittt e i eaee i 492
Well 174329064454700 Local number 10 . ... ... ottt e et ettt e it 492
Well 174303064481100 Local number 11 . ... .. . ittt i ittt e e ettt e e e i 493
Well 174308064482800 Local NUMbBET 12 . .. ..o \vvtnee e ettt e et e e e e e e 494
Well 174316064480800 Local number 13 .. .. .ottt iie ittt et e et itee e eaneeennns 495
Well 174247064475701 Local number 14 . .. .. ... it ittt e ettt et e 496
Well 174319064454401 Local number 15 . ... .. ittt i ettt et e 497
ST. THOMAS, U.S. VIRGIN ISLANDS
Well 182050064580400 Local number 1 . . ... .. ittt i i ittt e et renie i 498
Well 182138064543100 Local number 2 . . .. ... . ittt i ettt e 498
Well 182138064542500 Local number 3 .. ... ... . ittt it ittt e e e 498
Well 182136064541900 Local number 4 . . ... ... ...ttt ittt et e 499
Well 182029064535200 Local NUMbEr 5 . .. ..ottt ittt ettt e et et 499
Well 182038064550300 Local number 6 . . .. ..o i vttt ettt e, 500
Well 182036064545200 Local NUMbET 7 . ... oo ittt i it ettt e ettt e e 501
ST. JOHN, U.S. VIRGIN ISLANDS
Well 182010064472600 Local number 1 . .. ... .. ittt it it er e sttt 502
Well 182109064460300 Local number 2 . .. . ... ittt ittt ettt ettt et e 502
Well 182116064451000 Local number 3 . .. .. ... . o ittt ittt et e et i e e 503
Well 182042064454500 Local NUMbET 5 . . . oo ittt it ittt e et e ettt e e i e eanaen 504
Well 182044064454600 Local nUmber 6 . . ... .. ... ittt it ittt ettt e e e 505
Well 182044064454800 Local number 7 . . ... ... .ttt it ettt ittt eanannans 505
Well 182044064454900 Local number 8 . . ... ... .. it i ittt et 505
Well 182044064455000 Local NUMber O . .. .. ittt i ittt et e s 506

Well 182044064455200 Local number 10 ... ... ... .. .. e 506
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WATER RESOURCES DATA FOR PUERTO RICO AND THE U.S. VIRGIN ISLANDS, 1991

INTRODUCTION

The Water Resources Division of the U.S. Geological Survey, in cooperation with local and federal agencies
obtains a large amount of data pertaining to the water resources of the Commonwealth of Puerto Rico and the Territory of
the U.S. Virgin Islands each water year. These data, accumulated during many water years, constitute a valuable data
base for developing an improved understanding of the water resources of the area. To make these data readily available
to interested parties outside the Geological Survey, the data are published annually in this report series entitled "Water
Resources Data for Puerto Rico and the U.S. Virgin Islands, 1991."

This report includes records on both surface and ground water. Specifically, it contains: (1) Discharge records
for 74 streamflow-gaging stations, 112 partial-record or miscellaneous streamflow stations, stage records for 9 reservoirs,
1 crest-stage, partial record station, and (2) water-quality records for 16 streamflow-gaging stations, and for 42 ungaged
streamsites, 11 lake sites, 2 lagoon, and 1 bay; and (3) water-level records for 86 observation wells.

Water-resources data for Puerto Rico for calendar years 1958-67 were released in a series of reports entitled
"Water Records of Puerto Rico". Water-resources data for the U.S. Virgin Islands for the calendar years 1962-69 were
released in a report entitled "Water Records of U.S. Virgin Islands." Included were records of streamflow, ground-water
levels, and water-quality data for both surface and ground water.

Beginning with the 1968 calendar year, surface-water records for Puerto Rico were released separately on an
annual basis. Ground-water level records and water-quality data for surface and ground water were released in companion
reports covering periods of several years. Data for the 1973-74 reports were published under separate covers. Water-
resources data reports for 1975-76, 1977, 1978, 1979-80, 1981-82, 1983, 1984, 1985, 1986, 1987, 1988, 1989, and 1990
water years consist of one volume each and contain data for streamflow, water quality and ground water.

Publications similar to this report are published annually by the Geological Survey for all States. These official
Survey reports have an identification number consisting of the two-letter State abbreviation, the last two digits of the
water year, and the volume number. For example, this volume is identified as "U.S. Geological Survey Water-Data
Report PR-91-1". These water-data reports are for sale in paper copy or in microfiche by the National Technical
Information Service, U.S. Department of Commerce, Springfield, Virginia, 22161.

Additional information, including current prices, for ordering specific reports may be obtained from the District
Chief at the address given on back of title page or by telephone (809) 749-4346.
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COOPERATION

The U.S. Geological Survey has had cooperative agreements with organizations of the Commonwealth of Puerto
Rico and the Territory of the U.S. Virgin Islands for the systematic collections of water resources data since 1958.
Organizations that supplied data are acknowledged in the station descriptions. Organizations that assisted in collecting
data through cooperative agreements with the Survey are:

Puerto Rico Environmental Quality Board

Puerto Rico Aqueduct and Sewer Authority

Puerto Rico Department of Agriculture

Puerto Rico Industrial Development Company

Puerto Rico Department of Housing

Puerto Rico Highway Authority

Puerto Rico Department of Natural Resources

Puerto Rico Department of Health

Puerto Rico Electric and Power Authority

Puerto Rico Planning Board

Water Resources Research Institute, University of Puerto Rico
Water Resources Research Institute, College of the Virgin Islands
U.S. Virgin Islands Water and Power Authority

U.S. Virgin Islands Energy Office

U.S. Virgin Islands Department of Planning and Natural Resources

Funds were also provided by the Corps of Engineers, U.S. Army, for the collection of records at five gaging
stations published in this report.



WATER RESOURCES DATA FOR PUERTO RICO AND THE U.S. VIRGIN ISLANDS, 1991 3

SUMMARY OF HYDROLOGIC CONDITIONS
Precipitation

Precipitation throughout Puerto Rico during the 1991 water year (October 1990 to September 1991) averaged
about 99 percent of normal. However, precipitation was 95 percent of normal in northern Puerto Rico, 102 percent of
normal in southern Puerto Rico, 105 percent of normal in eastern Puerto Rico, and 98 percent of normal in western Puerto
Rico. Unusually dry conditions prevailed during most of the 1991 water year except for the months of October,
December and February. October was the wettest month of the 1991 water year. Monthly average precipitation
islandwide for the 1991 water year and for the 30-year reference period 1951-1980 used to define normal rainfall, as
reported by the National Oceanic and Atmospheric Administration, are listed in table 1.

Table 1. Islandwide monthly precipitation and annual averages for the
1991 water year and the 30-year reference period, 1951-80

1991 Water Year 30-year normal

Month (inches) (inches)
OoCT 17.23 7.74
Nov 4.00 5.95
DEC 4.41 4.32
JAN 2.35 3.08
FEB 5.11 2.35
MAR 2.73 2.62
APR 2.92 4.63
MAY 5.40 6.48
JUN 3.01 5.58
JUL 5.27 5.48
AUG 5.05 7.28
SEP 5.34 7.78
TOTAL 62.82 63.29

Surface Water

Streamflow in Puerto Rico was normal during the 1991 water year. The 1991 monthly mean flow, the long-term
monthly median flow and extreme monthly flows are shown for four index stations in figure 1.

During October 1990, increased streamflow was recorded throughout Puerto Rico. It was the wettest month
during the entire 1991 water year, producing flows above the long-term median at the four index stations.

During the rest of the 1991 water year, seasonal streamflow fluctuated within the normal range for most parts of
the island. In the northern area, represented by the Rio Grande de Manat{ Highway 2 index station, streamflow decreased
from November to January. During February and March, monthly mean flows were well above the long-term median.
For this area streamflows were below normal for the rest of the year, except during July.

Rio Inabén at Real Abajo, the index station representing the southern area, recorded the same general streamflow
pattern, but was above the long-term median for longer periods. From November through January streamflow declined to
slightly below normal. Due to increased rainfall, February and March were well above the long-term median, returning to
normal and below normal values from April through June. During July and August an increase in streamflow was
recorded, with monthly mean discharges well above normal. Streamflow declined during the month of September.

The eastern area, represented by the Rio Fajardo near Fajardo index station, was the driest region of the island.
Throughout most of the 1991 water year monthly mean discharges were below the long-term median. The lowest
minimum monthly mean discharges ever recorded at this station, since it was established in 1962, were recorded during
August and September. October and February were the only months during which monthly mean discharges were slightly
above normal during the 1991 water year.
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Figure 1.-Monthly mean discharge of selected streams in Puerfo Rico.
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In the western area, the Rio Grande de Afiasco near San Sebastidn index station, recorded normal monthly mean
discharges from November to April. From June to September monthly mean discharge values were close to the long-term
median. Only during October, May and August were monthly mean discharge values well above the long-term median.

In the U.S. Virgin Islands (St. Thomas, St. Croix, and St. John), precipitation and streamflow patterns were similar
to those in Puerto Rico. Rainfall in the U.S. Virgin Islands during the 1991 water year was 81 percent of normal.

Ground-Water Levels

Ground-water levels at representative observation wells in Puerto Rico rose during October 1990 and February
1991 in response to above normal rainfall. Record-high water levels were recorded at several wells in Puerto Rico and the
U.S. Virgin Islands (table 2).

In the north coast limestone aquifer, ground-water levels rose during October 1990 and February 1991 in response
to above normal rainfall in this region. The water level at the Sabana Hoyos observation well rose 1.20 ft during October
1990, and remained high during November as rainfall continued above normal in the area (fig 2). During February 1991,
the water level rose 1.30 ft in response to above normal rainfall. By the end of the 1991 water year, the water level had
returned to approximately the same level recorded at the beginning of the water year.

Ground-water levels in the south coast alluvial aquifers generally rose during October 1990. This rising trend was
reversed as rainfall decreased and ground-water withdrawals increased during the rest of the water year. At the Alomar
observation well, a water level increase of 2.30 ft was recorded during October 1990 (fig 2). Ground-water levels
decreased from November 1990 to July 1991 in response to increased water demand for public and industrial uses,
although slight rises were recorded during February and March 1991. However, above normal rainfall occurred during
mid-July causing ground-water levels to rise 4.30 ft followed by a rapid drop as rainfall diminished.

Ground-water levels in the U.S. Virgin Islands aquifers followed the same pattern as wells in the north coast of
Puerto Rico as seasonal rainfall occurred. The water level rose 8.85 ft in observation well 11 at Guinea Gut, St. John
during October 1990 (fig 2). During the remainder of the 1991 water year the water level dropped 15.7 ft as rainfall
declined below normal levels.

Water Quality

In the 1991 water year the U.S. Geological Survey, in cooperation with local government agencies, completed the
seventh year of sampling for the constituents listed in table 3. These constituents were added to the water quality
monitoring program in 1985 and are in addition to the major chemical constituents and physical properties monitored in
the continuing water quality monitoring program in Puerto Rico. The highest concentration of selected constituents
detected during the 1991 water year, along with the stations at which these concentrations were detected, are summarized
in table 3.

The presence of high concentrations of fecal coliform (FC) and fecal streptococci (FS) bacteria continued to be the
principal surface-water quality problem in Puerto Rico during 1991 water year. Bacteria concentration exceeding one
million colonies per hundred milliliters of raw water were observed at two stations during this year. These stations were
at Rio Piedras near Rio Piedras (50048800) and Rio Bairoa near Caguas (50055400). Both stations are located in the San
Juan metropolitan area, which has the highest population concentration in Puerto Rico. In addition to the effluent from
the San Juan metropolitan area these stations also receive effluent from the upper basin sewage treatment plants servicing
urban and suburban zones. The main sources of contamination in surface-water systems in Puerto Rico are discharges of
liquid wastes from industrial and municipal sources. The highest concentration of fecal coliforms and fecal streptococcus
bacteria in surface-waters occurred in heavily populated and industrialized areas of the island.

Elevated concentrations of suspended sediment are a common problem in many streams in Puerto Rico, especially
in the coastal areas. Suspended sediment concentrations are of concern because the deposition of these sediments rapidly
reduces the storage capacities of reservoirs used for water supply. Suspended sediment concentrations were monitored at
fourteen sites in Puerto Rico during the 1991 water year as part of the cooperative program between the U.S. Geological
Survey and various other Commonwealth and Federal agencies. The sediment stations in operation and the maximum
suspended sediments concentrations and loads at each station are shown in table 4.
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Table 2. Highest water level recorded during 1991 water year and previous high water level
(in feet below land-surface datum) at selected ground-water wells in Puerto Riceo
and the U.8. Virgin Islands

[PR, Puerto Rico; St.C, St. Croix; St.T, St. Thomas; St.J, St. John; mm-dd-yy, month-day-year]

1991 Previous
Well Local high Date high Date Period of
name number Location water (rm-dd-yy) water (mm-dd-yy) record
Saltos 1 165 PR 38.81 10-05-90 38.86 09-30-90 1-82 to 9-91
10-07-90
10-08-90
La Esperanza 2 PN-2 PR 8.12 10-22-90 8.26 09-25-89 7-89 to 9-91
Las Américas 1 PN-10 PR +2.04* 10-22-90 +0.78* 06-24-90 10-89 to 9-91
HW-TW-01 - PR 19.34 12-18-90 19.82 04-14-88 4-88 to 9-91
HW-TW-03 -~ PR 15.11 12-09-90 23.68 03-31-88 3-88 to 8-91
HW-TW-03C -- PR 26.29 12-15-90 48.87 01-08-89 12-88 to 9-91
HW-TW-03E -- PR 31.30 11-10-90 46.05 12-15-88 12-88 to 8-91
- 12-16-88
HW-TW-07 - PR 18.04 12-16-90 23.79 04-01-88 4-88 to 8-91
12-17-90
12-18-90
HW-TW-08 -- PR 6.23 12-05-90 12.55 04-13-88 4-88 to 8-91
HW-TW-10 - PR 13.40 11-19-90 21.39 04-05-88 4-88 to 8-91
HW-TW-11 - PR 55.45 12-31-90 57.00 04-14-88 4-88 to 8-91
01-01-91
HW-TW-11C -- PR 60.19 06-24-91 63.51 12-15-88 12-88 to 8-91
HW-TW-13 ~= PR 37.39 10-27-90 44.42 09-24-89 4-88 to 9-91
09-25-89
RM 5 -- PR 8.15 10-26-90 9.39 09-24-89 3-89 to 9-91
RM 10 - PR 18.00 11-09-90 25.47 10-26-89 3-89 to 9-91
10-27-89
Golden Grove 6 3 st.C 12.99 11-10-90 13.73 12-12-88 3-82 to 9-91
Adventure 28 6 st.cC 22.80 02-13-91 24.90 03-25-82 3-82 to 9-91
WAPA-02 11 st.C 9.75 10-26-90 15.41 09-30-90 2-90 to 9-91
10-27-90
WAPA-03 12 st.cC 16.13 02-25-91 22.96 09-30-90 2-90 to 9-91
WAPA-17 13 st.c 4.68 10-14-90 10.21 02-28-90 2-90 to 9-91
WAPA-21a 14 st.cC 14.19 11-03-90 27.46 03-02-90 2-90 to 9-91
WAPA-23a 15 st.cC 56.84 02-13-91 57.70 03-05-90 2-90 to 9-91

* + Above land-surface datum.



20

30

18

23

33

38

WATER LEVEL, IN FEET BELOW LAND—-SURFACE DATUM
]

30k

WELL 70, SABANA HOYOS

1] 1 1 1

L ? 1 ? ] 1 []

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1890 1991

]
E
10 ¢
g
]

20

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1980 1991

WS PP TOwe

WELL 11, GUINEA GUT
ST. JOHN, U.S.V.L

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
1980 1991

Figure 2.——Ground—water levels at selected wells in Puerto Rico
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Table 3. Surface-water quality stations in Puerto Rico with highest
concentration of selected comstituents during the 1991 water year
[All constituent concentrations are in milligrams per liter;
MBAS, Methylene blue active substance]

Station
number Station name Constituent Concentration
50129700 Rfo Loco at Guédnica Sulfide 0.6
50129700 Rfo Loco at Guédnica Boron 1.0
50057025 Rfo Gurabo near Gurabo Manganese 0.61
50055400 Rio Bairoa near Caguas Iron 13
50055250 Rio Caguitas at Highway 30 Zinc 0.050
at Caguas

50048800 Rio Piedras near Rfo Piedras Cyanide 0.020
50138000 Rfo Guanajibo near Hormigueros Phenols 0.013
50048800 Rfo Piedras near Rfo Piedras MBAS 1.1

Table 4. Maximum suspended-sediment concentrations and loads during

the 1991 water-year
Maximum suspended- Maximum suspended-
Station name Station number sediment concentration sediment load
(milligrams per liter) (tons per day)

R{io Tanamd near
Utuado 50028000 1,900 16,500

Rio de La Plata
at Comerio 50043800 1,300 22,600

Rio Piedras at
El Sefiorial 50048770 3,920 8,310

Rio Piedras at
Rfo Piedras 50049000 2,470 7,730

Quebrada Blanca
at El Jagual 50051150 255 277

Quebrada Salva-
tierra near
San Lorenzo 50051180 669 273

Rfio Grande de
Lofza at Caguas 50055000 1,650 25,500

Rio Gurabo below
El Mangé 50055750 1,000 5,100

Rfo Valenciano
near Juncos 50056400 555 1,960

Rio Gurabo at
Gurabo 50057000 1,080 9,200

Rio Cafias at
Rio Cafias 50058350 1,430 4,920

Rfo Grande de
Lofiza below
Damsite 50059050 274 4,920

Rio Toa Vaca
above Lago
Toa Vaca 50110900 2,510 6,340

Rio Rosario
near Hormigueros 50136400 1,150 4,420
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In computing discharge records, results of individual measurements are plotted against the corresponding stages,
and stage-discharge relation curves are then constructed. From these curves, rating tables indicating the approximate
discharge for any stage within the range of the measurements are prepared. If it is necessary to define extremes of
discharge outside the range of the current-meter measurements, the curves are extended using: (1) logarithmic plotting;
(2) velocity-area studies; (3) results of indirect measurements of peak discharge, such as slope-area or contracted-opening
measurements, and computations of flow-over-dams or weirs; or (4) step-backwater techniques.

Daily mean discharges are computed by applying the daily mean stages (gage heights) to the stage-discharge
curves or tables. If the stage-discharge relation is subject to change because of frequent or continual change in the
physical features that form the control, the daily mean discharge is determined by the shifting-control method, in which
correction factors based on the individual discharge measurements and notes of the personnel making the measurements
are applied to the gage heights before the discharges are determined from the curves or tables. This shifting-control
method also is used if the stage-discharge relation is changed temporarily because of aquatic growth or debris on the
control.

At some stream-gaging stations the stage-discharge relation is affected by the backwater from reservoirs, tributary
streams, or other sources. This necessitates the use of the slope method in which the slope or fall in a reach of the stream
is a factor in computing discharge. The slope or fall is obtained by means of an auxiliary gage set at some distance from
the base gage. At some stations the stage-discharge relation is affected by changing stage; at these stations the rate of
change in stage is used as a factor in computing discharge.

In computing records of lake or reservoir contents, it is necessary to have available from surveys, curves or tables
defining the relationship of stage and contents. The application of stage to the stage-content curves or tables gives the
contents from which daily, monthly or yearly changes then are determined. If the stage-content relationship changes
because of deposition of sediment in a lake or reservoir, periodic surveys may be necessary to redefine it. Even when this
is done, as time between the last survey increases, the contents computed may increase in error. Discharges over lake or
reservoir spillways are computed from stage-discharge relationships much as other stream discharges are computed.

For some gaging stations there are periods when no gage-height record is obtained, or the recorded gage height is
so faulty that it cannot be used to compute daily discharge or contents. This happens when the recorder stops or
otherwise fails to operate properly, intakes are plugged, the float is loose in the well, or for various other reasons. For
such periods, the daily discharges are estimated from the recorded range in stage, previous or following record, discharge
measurements, weather records, and comparison with other station records from the same or nearby basins. Likewise,
daily contents may be estimated from operator’s logs, previous or following record, inflow-outflow studies, and other
information. Information explaining how estimated daily-discharge values are identified in station records is included in
the next two sections, "Data Presentation” (REMARKS paragraph) and "Identifying Estimated Daily Discharge.”

Data Presentation

The records published for each gaging station consist of two parts, the manuscript or station description and the
data table for the current water year. The manuscript provides, under various headings, descriptive information, such as
station location; period of record; average discharge; historical extremes; record accuracy; and other remarks pertinent to
station operation and regulation. The following information, as appropriate, is provided with each continuous record of
discharge or lake content. Comments to follow clarify information presented under the various headings of the station
description.

LOCATION.--Information on locations is obtained from the most accurate maps available. The location of the
gage with respect to the cultural and physical features in the vicinity and with respect to the reference place mentioned in
the station name is given.

DRAINAGE AREA.--Drainage areas are measured using the most accurate maps available. Drainage areas are
updated as better maps become available.

PERIOD OF RECORD.--This indicates the period for which there are published records for the station or for an
equivalent station. An equivalent station is one that was in operation at a time that the present station was not, and whose
location was such that records from it can reasonable be considered equivalent with records from the present station.
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REVISED RECORDS.--Published records, because of new information, occasionally are found to be incorrect, and
revisions are printed in later reports. Listed under this heading are all the reports in which revisions have been published
for the station and the water years to which the revisions apply. If a revision did not include daily, monthly, or annual
figures of discharge, that fact is noted after the year dates as follows: "(M)" means that only the instantaneous maximum
discharge was revised; "(m)" that only the instantaneous minimum was revised; and "(P)" that only peak discharges were
revised. If the drainage area has been revised, the report in which the most recently revised figure was first published is
given.

GAGE.--The type of gage in current use, the datum of the current gage, and a condensed history of the types,
locations, and datums of previous gages are given under this heading. ‘

REMARKS.--All periods of estimated daily-discharge record will either be identified by date in this paragraph of
the station description for water-discharge stations or flagged in the daily-discharge table. (See next section, "Identifying
Estimated Daily Discharge.") If a remarks statement is used to identify estimated record, the paragraph will begin with
this information presented as the first entry. The paragraph is also used to present information relative to the accuracy of
the records, to special methods of computations, to conditions that affect natural flow at the station and, possibly, to other
pertinent items. For reservoir stations, information is given on the dam forming the reservoir, the capacity, outlet works
and spillway, and purpose and use of the reservoir.

COOPERATION.--Records provided by a cooperating organization or obtained for the Geological Survey by a
cooperating organization are identified here.

AVERAGE DISCHARGE.--The discharge value given is the arithmetic mean of the water-year mean discharges.
It is computed only for stations having at least 5 water years of complete record, and only water years of complete record
are included in the computation. It is not computed for stations where diversions, storage, or other water-use practices
cause the value to be meaningless. If water developments significantly altering flow at a station are put into use after the
station has been in operation for a period of years, a new average is computed as soon as 5 water years of record have
accumulated following the development. The median of yearly mean discharges also is given under this heading for
stations having 10 or more water years of record, if the median differs from the average given by more than 10 percent.

EXTREMES FOR PERIOD OF RECORD.--Extremes may include maximum and minimum stages and maximum
and minimum discharges or content. Unless otherwise qualified, the maximum discharge or content is the instantaneous
maximum corresponding to the highest stage that occurred. The highest stage may have been obtained from a graphic or
digital recorder, a crest-stage gage, or by direct observation of a nonrecording gage. If the maximum stage did not occur
on the same day as the maximum discharge or content, it is given separately, Similarly, the minimum is the instantaneous
minimum discharge, unless otherwise qualified, and was determined and is reported in the same manner as the maximum.

EXTREMES OUTSIDE PERIOD OF RECORD.--Included here is information concerning major floods or

unusually Jow flows that occurred outside the stated period of record. The information may or may not have been
obtained by the U.S. Geological Survey.

EXTREMES FOR CURRENT YEAR.--Extremes given here are similar to those for the period of record, except
the peak discharge listing may include secondary peaks. For stations meeting certain criteria, all peak discharges and
stages occurring during the water year and greater than a selected base discharge are presented under this heading. The
peaks greater than the base discharge, excluding the highest one, are referred to as secondary peaks. Peak discharges are
not published for canals, ditches, drains, or streams for which the peaks are subject to substantial control by man. The
time of occurrence for peaks is expressed in 24-hour local standard time. For example, 12:30 a.m. is 0030, and 1:30 p.m.
is 1330. The minirhum for the current water year appears below the table of peak data.

REVISIONS.--If a critical error in published records is discovered, a revision is included in the first report
published following discovery of the error.
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Although rare, occasionally the records of a discontinued gaging station may need revision. Because, for these
stations, there would be no current or, possibly, future station manuscript published to document the revision in a
"Revised Records" entry, users of data for these stations who obtained the record from previously published data reports
may wish to contact the District office to determine if the published records were ever revised after the station was
discontinued. Of course, if the data were obtained by computer retrieval, the data would be current and there would be
no need to check because any published revision of data is always accompanied by revision of the corresponding data in
computer storage.

Manuscript information for lake or reservoir stations differs from that for stream stations in the nature of the
"Remarks" and in the inclusion of a skeleton stage-capacity table when daily contents are given.

The daily table for stream-gaging stations gives mean discharge for each day and is followed by monthly and
yearly summaries. In the monthly summary below the daily table, the line headed "TOTAL" gives the sum of the daily
figures. The line headed "MEAN" gives the average flow in cubic feet per second during the month. The lines headed
"MAX" and "MIN" give the maximum and minimum daily discharges, respectively, for the month. Discharge for the
month also is usually expressed in cubic feet per second per square mile (line headed "CFSM"), or in inches (line headed
"IN"), or in acre-feet (line headed "AC-FT"). Figures for cubic feet per second per square mile and runoff in inches are
omitted if there is extensive regulations or diversion or if the drainage area includes large noncontributing areas. In the
yearly summary below the monthly summary, the figures shown are the appropriate discharges for the calendar and water
years.

Data collected at partial-record stations follow the information for continuous-record sites. Data for partial-record
discharge stations are presented in two tables. The first is a table of annual maximum stage and discharge at crest-stage
stations, and the second is a table of discharge measurements at low-flow partial-record stations.

Identifying Estimated Daily Discharge

Estimated daily-discharge values published in the water-discharge tables are identified by flagging individual daily
values with the letter symbol "e" and printing a table footnote, "e Estimated.”

Accuracy of the Records

The accuracy of streamflow records depends primarily on: (1) The stability of the stage-discharge relation or, if
the control is unstable, the frequency of discharge measurements; and (2) the accuracy of measurements of stage,
measurements of discharge, and interpretation of records.

The accuracy attributed to the records is indicated under "REMARKS." "Excellent" means that about 95 percent
of the daily discharges are within 5 percent of the true; "good," within 10 percent; and "fair," within 15 percent. Records
that do not meet the criteria mentioned, are rated "poor.” Different accuracies may be attributed to different parts of a
given record.

Daily mean discharges in this report are given to the nearest hundredth of a cubic foot per second for values less
than 1 ft'/s; to the nearest tenth between 1.0 and 10 ft‘/s; to whole numbers between 10 and 1,000 ft¥/s; and to 3
significant figures for more than 1,000 ft’/s. The number of significant figures used is based solely on the magnitude of
the discharge value. The same rounding rules apply to discharges listed for partial-record stations and miscellaneous sites.

Information used in the preparation of the records in this publication, such as discharge-measurement notes, gage-
height records, temperature measurements, and rating tables are on file in the Caribbean District office. Also, most of the
daily mean discharges are in computer-readable form and have been analyzed statistically. Information on the availability

of the unpublished information or on the results of statistical analyses of the published records may be obtained from the
District office.

Records of Surface-Water Quality

Records of surface-water quality ordinarily are obtained at or near stream-gaging stations because interpretation of
records of surface-water quality nearly always requires corresponding discharge data. Records of surface-water quality in
this report may involve a variety of types of data and measurement frequencies.
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Classification of Records

Water-quality data for surface-water sites are grouped into one of three classifications. A continuing-record
station is a site where data are collected on a regularly scheduled basis. Frequency may be once or more times daily,
weekly, monthly, or quarterly. A partial-record station is a site where limited water-quality data are collected
systematically over a period of years. Frequency of sampling is usually less than quarterly. A miscellaneous sampling
site is a location other than a continuing or partial-record station, where random samples are collected to give better areal
coverage to define water-quality conditions in the river basin.

A careful distinction needs to be made between "continuing records" as used in this report and "continuous
recordings," which refers to a continuous graph or a series of discrete values punched at short intervals on a paper tape.
Some records of water quality, such as temperature and specific conductance, may be obtained through continuous
recordings; however, because of costs, most data are obtained only monthly or less frequently. Locations of stations for
which records on the quality of surface water appear in this report are shown in figure 6.

Arrangement of Records

Water-quality records collected at a surface-water daily record station are published immediately following that
record, regardless of the frequency of sample collection. Station number and name are the same for both records. Where
a surface-water daily record station is not available or where the water quality differs significantly from that at the nearby
surface-water station, the continuing water-quality record is published with its own station number and name in the
regular downstream-order sequence. Water-quality data for partial-record stations and for miscellaneous sampling sites
appear in separate tables following the table of discharge measurement at miscellaneous sites.

On-site Measurements and Sample Collection

In obtaining water-quality data, a major concern needs to be assuring that the data obtained represent the in situ
quality of the water. To assure this, certain measurements, such as water temperature, pH, and dissolved oxygen, need to
be made onsite when the samples are taken. To assure that measurements made in the laboratory also represent the in
situ water, carefully prescribed procedures need to be followed in collecting the samples, in treating the samples to
prevent changes in quality pending analysis, and in shipping the samples to the laboratory. Procedures for onsite
measurements and for collecting, treating, and shipping samples are given in publications on "Techniques of Water-
Resources Investigations,” Book 1, Chap. D2; Book 3, Chap. C2; Book 5, Chap. Al, A3, and A4. Detailed information
on collecting, treating, and shipping samples may be obtained from the Geological Survey District office.

One sample can define adequately the water quality at a given time if the mixture of solutes throughout the stream
cross section is homogeneous. However, the concentration of solutes at different locations in the cross section may vary
widely with different rates of water discharge, depending on the source of material and the turbulence and mixing of the
stream. Some streams must be sampled through several vertical sections to obtain a representative sample needed for an
accurate mean concentration and for use in calculating load. "All samples obtained for the National Stream Quality
Accounting Network (see definitions) are obtained from at least several verticals. Whether samples are obtained from the
centroid of flow or from several verticals, depends on flow conditions and other factors which must be evaluated by the
collector.

Chemical-quality data published in this report are considered to be the most representative values available for the
stations listed. The values reported represent water-quality conditions at the time of sampling as much as possible,
consistent with available sampling techniques and methods of analysis. In the rare case where an apparent inconsistency
exists between a reported pH value and the relative abundance of carbon dioxide species (carbonate and bicarbonate), the
inconsistency is the result of a slight uptake of carbon dioxide from the air by the sample between measurement of pH in
the field and determination of carbonate and bicarbonate in the laboratory.

For chemical-quality stations equipped with digital monitors, the records consist of daily maximum, minimum, and
mean values for each constituent measured and are based upon hourly punches beginning at 0100 hours and ending at
2400 hours for the day of record. More detailed records, when available, (hourly values) may be obtained from the
U.S.G.S. District office whose address is given on the back of the title page of this report.
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Water Temperature

Water temperatures are measured at most of the water-quality stations. In addition, water temperatures are taken
at time of discharge measurements for water-discharge stations. For stations where water temperatures are taken manually
once or twice daily, the water temperatures are taken at about the same time each day. Large streams have a small
diurnal temperature change; shallow streams may have a daily range of several degrees and may follow closely the
changes in air temperature. Some streams may be affected by waste-heat discharges.

At stations where recording instruments are used, either mean temperatures or maximum and minimum
temperatures for each day are published. Water temperatures measured at the time of water-discharge measurements are
on file in the District office.

Sediment

Suspended-sediment concentrations are determined from samples collected by using depth-integrating and pumping
sediment samplers. Samples usually are obtained at several verticals in the cross section, or a single sample may be
obtained at a fixed point and a coefficient applied to determine the mean concentration in the cross sections.

During periods of rapidly changing flow or rapidly changing concentration, samples may have been collected more
frequently (twice daily or, in some instances, hourly). The published sediment discharges for days of rapidly changing
flow or concentration were computed by the subdivided-day method (time-discharge weighted average). Therefore, for
those days when the published sediment discharge value differs from the value computed as the product of discharge
times mean concentration times 0.0027, the reader can assume that the sediment discharge for that day was computed by
the subdivided-day method. For periods when no samples were collected, daily discharges of suspended sediment were
estimated on the basis of water discharge, sediment concentrations observed immediately before and after the periods, and
suspended-sediment loads for other periods of similar discharge.

At other stations, suspended-sediment samples were collected periodically at many verticals in the stream cross
section. Although data collected periodically may represent conditions only at the time of observations, such data are
useful in establishing seasonal relations between quality and streamflow and in predicting long-term sediment-discharge
characteristics of the stream.

In addition to the records of suspended-sediment discharge, records of the periodic measurements of the particle-
size distribution of the suspended sediment and bed material are included for some stations.

Laboratory Measurements

Sediment samples, samples for biochemical-oxygen demand (BOD), samples for indicator bacteria, and daily
samples for specific conductance are analyzed locally. All other samples are analyzed in the Geological Survey
laboratories in Denver, Co. or Ocala, Fla. Methods used in analyzing sediment samples and computing sediment records
are given in TWRI, Book 5, Chap. C1. Methods used by the Geological Survey laboratories are given in TWRI, Book 1,
Chap. D2; Book 3, Chap. C2; Book 5, Chap. Al, A3, and A4.

Data Presentation

For continuing-record stations, information pertinent to the history of station operation is provided in descriptive
headings preceding the tabular data. These descriptive headings give details regarding location, drainage area, period of
record, type of data available, instrumentation, general remarks, cooperation, and extremes for parameters currently
measured daily. Tables of chemical, physical, biological, radiochemical data, and so forth, obtained at a frequency less
than daily are presented first, and tables of "daily values” of specific conductance, pH, water temperature, dissolved
oxygen, and suspended sediment then follow in sequence, when these parameters are studied.

In the descriptive headings, if the location is identical to that of the discharge gaging station, neither the
LOCATION nor the DRAINAGE AREA statements are repeated. The following information, as appropriate, is provided
with each continuous-record station. Comments that follow clarify information presented under the various headings of
the station description.

LOCATION.--See Data Presentation under "Records of Stage and Water Discharge;" same comments apply.
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DRAINAGE AREA.--See Data Presentation under "Records of Stage and Water Discharge;” same comments
apply.

PERIOD OF RECORD.--This indicates the periods for which there are published water-quality records for the
station. The periods are shown separately for records of parameters measured daily or continuously and those measured
less than daily. For those measured daily or continuously, periods of record are given for the parameters individually.

INSTRUMENTATION.--Information on instrumentation is given only if a water-quality monitor temperature
record, sediment pumping sampler, or other sampling device is in operation at a station.

REMARKS.--Remarks provide added information pertinent to the collection, analysis, or computation of the
records.

COOPERATION.--Records provided by a cooperating organization or obtained for the Geological Survey by a
cooperating organization are identified here.

EXTREMES.--Maximums and minimums are given only for parameters measured daily or more frequently. None
are given for parameters measured weekly or less frequently, because the true maximums or minimums may not have
been sampled. Extremes, when given, are provided for both the period of record and for the current water year.

REVISIONS.--If errors in published water-quality records are discovered after publication, appropriate updates are
made to the Water-Quality File in the U.S. Geological Survey’s computerized data system, WATSTORE, and
subsequently by monthly transfer of update transactions to the U.S. Environmental Protection Agency’s STORET system.
Because the usual volume of updates makes it impractical to document individual changes in the State data-report series
or elsewhere, potential users of U.S. Geological Survey water-quality data are encouraged to obtain all required data from
the appropriate computer file to insure the most recent updates.

The surface-water-quality records for partial-record stations and miscellaneous sampling sites are published in
separate tables following the table of discharge measurements at miscellaneous sites. No descriptive statements are given

for these records. Each station is published with its own station number and name in the regular downstream-order
sequence.

Remark Codes

The following remark codes may appear with the water-quality data in this report;

PRINTED OUTPUT REMARK
E Estimated value
> Actual value is known to be greater than the
value shown
< Actual value is known to be less than the
value shown
K Results based on colony count outside the

acceptance range (non-ideal colony count)

L Biological organism count less than 0.5
percent (organism may be observed rather than
counted)

D Biological organism count equal to or greater

than 15 percent (dominant)

& Biological organism estimated as dominant
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Records of Ground-Water Levels

Only ground-water level data from a basic network of observation wells are published herein. This basic network
contains observation wells so located that the most significant data are obtained from the fewest wells in the most
important aquifers.

Data Collection and Computation

Measurements of water levels are made in many types of wells under varying conditions, but the methods of
measurement are standardized to the extent possible. The equipment and measuring techniques used at each observation
well ensure that measurements at each well are of consistent accuracy and reliability.

Each well is identified by means of (1) a 15-digit number that is based on latitude and longitude and (2) a local
number that is provided for local needs. See figure 10.

Water-level records are obtained from direct measurements with a steel tape or from the graph or punched tape of
a water-stage recorder. The water-level measurements in this report are given in feet with reference to land-surface datum
(Isd). Land-surface datum is a datum plane that is approximately at land surface at each well. If known, the elevation of
the land-surface datum is given in the well description. The height of the measuring point (MP) above or below land-
surface datum is given in each well description. Water levels in wells equipped with recording gages are reported for
every day and as an instantaneous observation at noon.

Water levels are reported to as many significant figures as can be justified by the local conditions. For example,
in a measurement of a depth to water of several hundred feet, the error of determining the absolute value of the total
depth to water may be a few tenths of a foot, whereas the error in determining the net change of water level between
successive measurements may be only a hundredth of a few hundredths of a foot. For lesser depths to water, the accuracy

is greater. Accordingly, most measurements reported to a hundredth of a foot, but some are given to a tenth of a foot or
a larger unit.

Data Presentation

Each well record consists of two parts, the station description and the data table of water levels observed during
the water year. The description of the well is presented first through use of descriptive headings preceding the tabular
data. The comments to follow clarify information presented under the various headings.

LOCATION.--This paragraph follows the well-identification number and reports the latitude and longitude (given
in degrees, minutes, and seconds); a landline location designation; the hydrologic-unit number; the distance and direction
from a geographic point of reference; and the owner’s name.

AQUIFER.--This entry designates by name (if a name exists) and geologic age the aquifer(s) open to the well.

WELL CHARACTERISTICS.--This entry describes the well in terms of depth, diameter, casing depth and/or
screened interval, method of construction, use, and additional information such as casing breaks, collapsed screen, and
other changes since construction.

DATUM.--This entry describes both the measuring point and the land-surface elevation at the well. The
measuring point is described physically (such as top of collar, notch in top of casing, plug in pump base and so on), and
in relation to land surface (such as 1.3 ft above land-surface datum). The elevation of the land-surface datum is described
in feet above mean sea level datum, if available. It is reported with precision depending on the method of determination.

REMARKS.--This entry describes factors that may influence the water level in a well or the measurement of the
water level. It should identify wells that also are water-quality observation wells, and may be used to acknowledge the
assistance of local (non-survey) observers.

PERIOD OF RECORD.--This entry indicates the period for which there are published records for the well. It
reports the month and year of the start of publication of water-level records by the U.S. Geological Survey and the words
"to current year” if the records are to be continued into the following year. Periods for which water-level records are
available, but are not published by the Geological Survey, may be noted.
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EXTREMES FOR PERIOD OF RECORD.--This entry contains the highest and lowest water levels of the period
of published record, with respect to land-surface datum, and the dates of their occurrence.

A table of water levels follows the station description for each well. Water levels are reported in feet below land-
surface datum and all taped measurements of water level are listed. For wells equipped with recorders, daily values tables
are published for the instantaneous water-level observation at noon. The highest and lowest water levels of the water year
are shown on a line below the table. Because all values are not published for wells with recorders, the extremes may be
values that are not listed in the table. Missing records are indicated by dashes in place of the water level.

Records of Ground-Water Quality

Records of ground-water quality in this type of report differ from other types of records in that for most sampling
sites they consist of only one set of measurements for the water year. The quality of ground water ordinarily changes
only slowly; therefore, for most general purposes one annual sampling, or only a few samples taken at infrequent intervals
during the year, is sufficient. Frequent measurement of the same constituents is not necessary unless one is concerned
with a particular problem, such as monitoring for trends in nitrate concentration. In the special cases where the quality of
ground water may change more rapidly, more frequent measurements are made to identify the nature of the changes.

Data Collection and Computation

The records of ground-water quality in this report were obtained mostly as a part of special studies in specific
areas. Consequently, a number of chemical analyses are presented for some counties but none are presented for others.
As a result, the records for this year, by themselves, do not provide a balanced view of ground-water quality Statewide.
Such a view can be attained only by considering records for this year in context with similar records obtained for these
and other counties in earlier years.

Most methods for collecting and analyzing water samples are described in the "U.S. Geological Survey
Techniques of Water-Resources Investigations” manuals listed on a following page. The values reported in this type of
report represent water-quality conditions at the time of sampling as much as possible, consistent with available sampling
techniques and methods of analysis. All samples are obtained by trained personnel. The wells sampled are pumped long
enough to assure that the water collected comes directly from the aquifer and has not stood for a long time in the well
casing where it would have been exposed to the atmosphere and to the material, possibly metal, comprising the casings.

Data Presentation

The records of ground-water quality, when available, are published in a section titled QUALITY OF GROUND
WATER immediately following the ground-water level records. Data for quality of ground water are listed alphabetically
by County, and are identified by well number. The prime identification number for wells sampled is the 15-digit number
derived from the latitude-longitude locations. No descriptive statements are given for ground-water-quality records;
however, the well number, depth of well, date of sampling, and other pertinent data are given in the table containing the
chemical analyses of the ground water. The REMARK codes listed for surface-water-quality records are also applicable
to ground-water-quality records.

ACCESS TO WATSTORE DATA

The U.S. Geological Survey is the principal Federal water-data agency and, as such, collects and disseminates
about 70 percent of the water data currently being used by numerous State, local, private, and other Federal agencies to
develop and manage our water resources. As part of the U.S. Geological Survey’s program of releasing water data to the
public, a large-scale computerized system has been developed for the storage and retrieval of water data collected through
its activities. The National Water-Data Storage and Retrieval System (WATSTORE) was established in 1972 to provide
an effective and efficient means for the processing and maintenance of water data collected through the activities of the
U.S. Geological Survey and to facilitate release of the data to the public. A variety of useful products, ranging from data
tables to complex statistical analyses such as Log Pearson Type III, can be produced using WATSTORE. The system
resides on the central computer facilities of the U.S. Geological Survey at its National Center in Reston, Virginia, and
consists of related files and data bases.
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* Station Header File - contains descriptive information on over 440,000 sites throughout
the United States and its territories where the U.S. Geological Survey collects or has
collected data.

* Daily Values Files - Contains over 220 million daily values of streamflow, stages,
reservoir contents, water temperatures, specific conductances, sediment concentrations,
sediment discharges, and ground-water level.

* Pead Flow File - Contains approximately 500,000 maximum (peak) streamflow and
gage-height values at surface-water sites.

* Water-Quality Data - Contains approximately 2 million analyses of water samples that
describe the chemical, physical, biological, and radio-chemicals characteristics of both
surface and ground water.

* Ground-Water Site Inventory Data Base - Contains inventory data for over 900,000
wells, springs, and other sources of ground water. The data includes site location,
geohydrologic characteristics, well-construction history, and one-time field measurements
such as water temperature.

In 1976, the U.S. Geological Survey opened WATSTORE to the public for direct access. The signing of a
Memorandum of Agreement with the Survey is required to obtain direct access to WATSTORE. The system can be
accessed either synchronously or asynchronously. The requestor will be expected to pay all computer costs he/she incurs.
Direct access may be obtained by contacting:

U.S. Geological Survey
National Water Data Exchange
421 USGS National Center
Reston, Virginia 22092

In addition to provide direct assess to WATSTORE, data can be provided in various machine-readable formats on
magnetic tape or 5-1/4 inch floppy disk. Information about the availability of specific types of data or products, and user
charges, can be obtained locally from each of the Water Resources Division’s offices. (See address on the back of the
title page.)

DEFINITION OF TERMS

Terms related to streamflow, water-quality, and other hydrologic data as used in this report, are defined below.
See also the table for converting inch- pound units to the International System of units (SI) on the inside of the back
cover.

Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover 1 acre to a depth of 1 foot and is equal to
about 326,000 gallons or 1,233 cubic meters.

Adenosine_triphosphate (ATP) is an organic, phosphate-rich, compound important in the transfer of energy in
organisms. Its central role in living cells makes it an excellent indicator of the presence of living material in water. A
measure of ATP therefore provides a sensitive and rapid estimate of biomass. ATP is reported in micrograms per liter of
the original water sample.

Algae growth potential (AGP) is the maximum algal dry weight biomass that can be produced in a natural water
sample under standardized laboratory conditions. The growth potential is the algal biomass present a stationary phase and
is expressed as milligrams dry weight of algae produced per liter of sample.

Agquifer is a geologic formation, group of formations, or part of a formation that contains sufficient saturated
permeable material to yield significant quantities of water to wells and springs.

Artesian means confined and is used to describe a well in which the water level stands above the top of the
aquifer, tapped by the well. A flowing artesian well is one in which the water level is above the land surface.
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Bacteria are microscopic unicellular organisms, typically spherical, rodlike, or spiral and threadlike in shape, often
clumped into colonies. Some bacteria cause disease, while others perform an essential role in nature in the recycling of
materials; for example, by decomposing organic matter into a form available for reuse by plants.

Total coliform bacteria are a particular group of bacteria that are used as indicators of possible sewage
pollution. They are characterized as aerobic or facultative anaerobic, gram-negative, nonspore-forming, rod-
shaped bacteria which ferment lactose with gas formation within 48 hours at 35°C. In the laboratory these
bacteria are defined as all the organisms which produce colonies with a golden-green metallic sheen within 24
hours when incubated at 35°C + 1.0°C on M-Endo medium (nutrient medium for bacterial growth). Their
concentrations are expressed as number of colonies per 100 mL of sample.

Fecal coliform bacteria are bacteria that are present in the intestines or feces of warm-blooded animals.
They are often used as indicators of the sanitary quality of the water. In the laboratory they are defined as all organisms
which produce blue colonies within 24 hours when incubated at 44.5°C + 0.2°C on M-FC medium (nutrient medium for
bacterial growth). Their concentrations are expressed as number of colonies per 100 mL of sample.

Fecal streptococcal bacteria are bacteria found also in intestines of warm-blooded animals. Their
presence in water is considered to verify fecal pollution. They are characterized as Gram-positive, cocci bacteria
which are capable of growth in brain-heart infusion broth. In the laboratory they are defined as all the organisms
which produce red or pink colonies within 48 hours at 35°C + 1.0°C on KF-streptococcus medium (nutrient
medium for bacterial growth). Their concentrations are expressed as number of colonies per 100 mL of sample.

Bed material is the unconsolidated material of which a streambed, lake, pond, reservoir, or estuary bottom is
composed.

Biochemical oxygen demand (BOD) is a measure of the quantity of dissolved oxygen, in milligrams per liter,
necessary for the decomposition of organic matter by microorganisms, such as bacteria.

Biomass is the amount of living matter present at any given time, expressed as the mass per unit area or volume
of habitat.

Ash mass is the mass or amount of residue present after the residue from the dry mass determination has
been ashed in a muffle furnace at a temperature of 500°C for 1 hour. The ash mass values of zooplankton and
phytoplankton are expressed in grams per cubic meter (g/m®), and periphton and benthic organisms in grams per
square meter (g/m?).

Dry mass refers to the mass of residue present after drying in an oven at 105°C for zooplankton and
periphyton, until the mass remains unchanged. This mass represents the total organic matter, ash and sediment, in
the sample. Dry-mass values are expressed in the same units as ash mass.

Organic mass or volatile mass of the living substance is the difference between the dry mass and the ash
mass and represents the actual matter. The organic mass is expressed in the same units as for ash and dry mass.

Wet mass is the mass of living matter plus contained water.

Bottom material: See Bed material.

Cells/volume refers to the number of cells of any organism which is counted by using a microscope and grid or
counting cell. Many planktonic organisms are multicelled and are counted according to the number of contained cells per
sample, usually milliliters (mL) or liters (L).

Chemical oxygen demand (COD) is a measure of the chemically oxidizable material in the water, and furnishes an
approximation of the amount of organic and reducing material present. The determined value may correlate with natural
water color or with carbonaceous organic pollution from sewage or industrial wastes.
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Clorophyll refers to the green pigments of plants. Chlorophyll a and b are the two most common green pigments
in plants.

Color_unit is produced by one milligram per liter of platinum in the form of the chloroplatinate ion. Color is
expressed in units of the platinum-cobalt scale.

Contents is the volume of water in a reservoir or lake. Unless otherwise indicated, volume is computed on the
basis of a level pool and does not include bank storage.

Control designates a feature downstream from the gage that determines the stage-discharge relation at the gage.
This feature may be a natural constriction of the channel, an artificial structure, or a uniform cross section over a long
reach of the channel.

Control structure as used in this report is a structure on a stream or canal that is used to regulate the flow or stage
of the stream or to prevent the intrusion of salt water.

Crest-stage station is a special form of partial-record station that records the highest stage of the stream that
occurred between periodic visits to the station. A stage-discharge relation for each gage may be developed from
discharge measurements made by indirect methods or by current meter.

Cubic foot per second (cfs) is the rate of discharge representing a volume of 1 cubic foot passing a given point
during 1 second and is equivalent to 7.48 gallons per second or 448.8 gallons per minute or 0.02832 cubic meters per
second.

Cubic _foot per second-day (cfs-day) is the volume of water represented by a flow of 1 cubic foot per second for
24 hours. It is equivalent to 86,400 cubic feet, approximately 1.9835 acre-feet, about 646,000 gallons, or 2,445 cubic
meters.

Cubic feet per second per square mile (CFSM) is the average number of cubic feet of water flowing per second
from each square mile of area drained, assuming that the runoff is distributed uniformly in time and area.

Discharge is the volume of water (or more broadly, volume of fluid plus suspended sediment), that passes a given
point within a given period of time.

Instantaneous discharge is the discharge at a particular instant of time.
Mean discharge (MEAN) is the arithmetic mean of individual daily mean discharges during a specific period.

Dissolved refers to that material in a representative water sample which passes through a 0.45 um membrane filter.
This is a convenient operational definition used by Federal agencies that collect water data. Determinations of "dissolved”
constituents are made on subsamples of the filtrate.

Dissolved-solids concentration of water is determined either analytically by the "residue-on-evaporation” method,
or mathematically by totaling the concentrations of individual constituents reported in a comprehensive chemical analysis.
During the analytical determination of dissolved solids, the bicarbonate (generally a major dissolved component of water)
is converted to carbonate. Therefore, in the mathematical calculations of dissolved-solids concentration, the bicarbonate
value, in milligrams per liter, is multiplied by 0.492 to reflect the change.

Diversity index is a numerical expression of evenness of distribution of aquatic organisms. The formula for
diversity index is:
5

log, "i

n
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Where "i is the number of individuals per taxon, n is the total number of individuals, and s is the total number of taxa in
the sample of the community. Diversity index values range from zero, when all the organisms in the sample are the
same, to some positive number, when some or all of the organisms in the sample are different.
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Drainage area of a stream at a specified location is that area, measured in a horizontal plane, enclosed by a
topographic divide from which direct surface runoff from precipitation normally drains by gravity into the stream above
the specified point. Figures of drainage area given herein include all closed basins, or noncontribution areas, within the
area unless otherwise noted.

Drainage basin is a part of the surface of the earth that is occupied by a drainage system, which consists of a
surface stream or a body of impounded surface water together with all tributary surface streams and bodies of impounded
surface water.

Gage height (GH.) is the water-surface elevation referred to some arbitrary gage datum. Gage height is often
used interchangeably with the more general term "stage," although gage height is more appropriate when used with a
reading on a gage.

Gaging station is a particular site on a stream, canal, lake, or reservoir where systematic observations of
hydrologic data are obtained.

Ground-water station is a well at which observations of ground-water level are made, either continuously by
recorder, or periodically by hand. In addition, various chemical or physical parameters may be obtained, usually on a
periodic basis.

Hardness of water is a physical-chemical characteristic that is commonly recognized by the increased quantity of
soap required to produce lather. It is attributable to the presence of alkaline earths (principally calcium and magnesium)
and is expressed as equivalent calcium carbonate (CaCO,).

Hydrologic Bench-Mark Network is a network in small drainage basins around the country whose purpose is to
provide consistent data on the hydrology, including water quality, and related factors in representative undeveloped
watersheds nationwide, and to provide analyses on a continuing basis to compare and contrast conditions observed in
basins more obviously affected by the activities of man.

Hydrologic unit is a geographic area representing part or all of a surface drainage basin or distinct hydrologic
feature as delineated by the Office of Water Data Coordination on the State Hydrologic Unit Maps; each hydrologic unit
is identified by an eight-digit number.

Land-surface datum (Isd) is a datum plane that is approximately at land surface at each ground-water observation
well.

Measuring point (MP) is an arbitrary permanent reference point from which the distance to the water surface in a
well is measured to obtain the water level.

Metamorphic stage refers to the stage of development that an organism exhibits during its transformation from an
immature form to an adult form. This developmental process exists for most insects, and the degree of difference from
the immature stage to the adult form varies from relatively slight to pronounced, with many intermediates. Examples of
metamorphic stages of insects are egg-larva-adult or egg-nymph-adult.

Methylene blue active substances (MBAS) are apparent detergents. The determination depends on the formation
of a blue color when methylene blue dye reacts with synthetic anionic detergent compounds.

Micrograms per gram (ug/g) is a unit expressing the concentration of a chemical element as the mass
(micrograms) of the element per unit mass (gram) of material analyzed.

Micrograms per liter (UG/L, ug/L) is a unit expressing the concentration of chemical constituents in solution as
mass (micrograms) of solute per unit volume (liter) of water. One thousand micrograms per liter is equivalent to one
milligram per liter.

Milligrams per liter (MG/L, mg/L) is a unit for expressing the concentration of chemical constituents in solution.
Milligrams per liter represent the mass of solute per unit volume (liter) of water. Concentration of suspended sediment
also is expressed in mg/L, and is based on the mass of sediment per liter of water-sediment mixture. Conversion of
chemical concentrations in Mg/L to milliequivalents per liter can be done by using the factors in table 5.
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Table 5. Pactors for conversion of chemical constituents in milligrams per liter to
milliegquivalents per liter.

Ion : Multiply by Ion Multiply by
Aluminum (Al+3)*........ 0.11119 Iodide (I-1)......... 0.00788
Ammonia as NH4+1........ .05544 Iron (Fe+3)......c00ns .05372
Barium (Ba+2).....000eu. .01456 Lead (Pb+2).......... .00965
Bicarbonate (HCO3-1).... .01639 Lithium (Li+l)....... .14411
Bromide (Br-1).......... .01251 Magnesium (Mg+2)..... .08226
Calcium (Ca+2)..vevuvenn .04990 Manganese (Mn+2)*.... .03640
Carbonate (C03-2)....... .03333 Nickel (Ni+2)........ .03406
Chloride (C1-1)......... .02821 Nitrate (N03-1)...... .01613
Chromium (Cr+6)*........ .11539 Nitrite (NO2-1)...... .02174
Cobalt (Co+2)*.......... .03394 Phosphate (P04-3).... .03159
Copper (Cu+2)*.......... .03148 Potassium (K+1)...... .02557
Cyanide (CN-1).......... .03844 Sodium (Na+1l)........ .04350
Fluoride (F-1)....... .05264 Strontium (Sr+2)..... .02283
Hydrogen (H+1)....... .99209 sulfate (S04-2)...... .02082
Hydroxide (OH-1)........ .05880 zinc (Zn+2)*......... .03060

*Constituent reported in micrograms per liter; multiply by factor and divide results by 1,000.

National Stream Quality Accounting Network (NASQAN) is a nationwide data-collection network designed by the
U.S. Geological Survey to meet many of the information needs of government agencies and other groups involved in
natural or regional water-quality planning and management. The 500 or so sites in NASQAN are generally located at the
downstream ends of hydrologic accounting units designated by the U.S. Geological Survey office of Water Data
Coordination in consultation with the Water Resources Council. The objectives of NASQAN are (1) to obtain information
on the quality and quantity of water moving within and from the United States through a systematic and uniform process
of data collection, summarization, analysis, and reporting such that the data may be used for, (2) description of the areal
variability of water quality in the Nation’s rivers through analysis of description of the areal variability of water quality in
the Nation’s rivers through analysis of data from this and other programs, (3) detection of changes or trends with time in
the pattern of occurrence of water-quality characteristics, and (4) providing a nationally consistent data base useful for
water-quality assessment and hydrologic research.

National Trends Network (NTN) is a network for sampling atmospheric deposition in the United States. The
purpose of the network is to determine the variability, both in location and in time, of the composition of atmospheric
deposition, which includes snow, rain, dust particles, aerosols, and gases. The core from which the NTN was built was
the already-existing deposition-monitoring network of the National Atmospheric Deposition Program (NADP).

Organism is any living entity.

Organism_count/area refers to the number of organisms collected and enumerated in a sample and adjusted to the
number per unit area habitat, usually square meters (m?), acres, or hectare. Periphyton, benthic organisms, and
macrophytes are expressed in these terms.

Organism countjvolume refers to the number of organisms collected and enumerated in a sample and adjusted to
the number per sample volume, usually milliliters (mL) or liters (L). Numbers of planktonic organisms can be
expressed in these terms.

Total organism count is the total number of organisms collected and enumerated in any particular sample.

Parameter Code is a 5-digit number used in the U.S. Geological Survey computerized data system, WATSTORE,
to uniquely identify a specific constituent. The codes used in WATSTORE are the same as those used in the U.S.
Environmental Protection Agency data system, STORET. The Environmental Protection Agency assigns and approves all
requests for new codes.

Partial-record station is a particular site where limited streamflow andfor water-quality data are collected
systematically over a period of years for use in hydrologic analyses.
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Particle-size is the diameter, in millimeters (mm), of a particle determined by either sieve or sedimentation
methods. Sedimentation methods (pipet, bottom-withdrawal tube, visual-accumulation tube) determine fall diameter of
particles in either distilled water (chemically dispersed) or in native water (the river water at the time and point of
sampling).

Particle-size classification used in this report agrees with recommendations made by the American Geophysical
Union Subcommittee on Sediment Terminology. The classification is as follows:

Classification Size (mm) Method of analysis
Clay...... 0.00024 - 0.004 Sedimentation
Silt...... .004 - .062 Sedimentation
Sand...... .062 - 2.0 Sedimentation or sieve
Gravel.... 2.0 - 64.0 Sieve

The particle-size distributions given in this report are not necessarily representative of all particles in transport in
the stream. Most of the organic matter is removed and the sample is subjected to mechanical and chemical dispersion
before analysis in distilled water. Chemical dispersion is not used for native water analysis.

Percent composition is a unit for expressing the ratio of a particular part of a sample or population to the total
sample or population, in terms of types, numbers, mass or volume.

Periphyton is the assemblage of microorganisms attached to and living upon submerged solid surfaces. While
primarily consisting of algae, they also include bacteria, fungi, protozoa, rotifers, and other small organisms.

Pesticides are chemical compounds used to control undesirable organisms. Major categories of pesticides include
insecticides, miticides, fungicides, herbicides, and rodenticides.

Picocurie (PC, pCi) is one trillionth (1 X 10-'?) of the amount of ratioactivity represented by a curie (Ci). A curie
is the amount of radioactivity that yields 3.7 x 10" radioactive disintegrations per second. A picocurie yields 2.22 dpm
(disintegrations per minute).

Plankton is the community of suspended, floating, or weakly swimming organisms that live in the open water of
lakes and rivers.

Phytoplankton is the plant part of the plankton. They are usually microscopic and their movement is
subject to the water currents. Phytoplankton growth is dependent upon solar radiation and nutrient substances.
Because they are able to incorporate as well as release materials to the surrounding water, the phytoplankton have
a profound effect upon the quality of the water. They are the primary food producers in the aquatic environment,
and are commonly known as algae.

Blue-green algae are a group of phytoplankton organisms having a blue pigment, in addition to the
green pigment called chlorophyll. Blue-green algae often cause nuisance conditions in water.

Diatoms are the unicellular or colonial algae having a siliceous shell. Their concentrations are
expressed as number of cells per milliliter (cells/mL) of sample.

Green algae have chlorophyll pigments similar in color to thos of higher green plants. Some
forms produce algae mats or floating "moss” in lakes. Their concentrations are expressed as number
of cells per milliliter (cells/mL) of sample.

Zooplankton is the animal part of the plankton. Zooplankton are capable of extensive movements within
the water column and are often large enough to be seen with the unaided eye. Zooplankton are secondary
consumers feeding upon bacteria, phytoplankton, and detritus. Because they are the grazers in the aquatic
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