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PREFACE

This volume of the annual hydrologic data report of Iowa is one of a series of annual reports that document hydrologic
data gathered from the U.S. Geological Survey’s surface- and ground-water data-collection networks in each State, Puerto
Rico, and the Trust Territories. These records of streamflow, ground-water levels, and quality of water provide the hydrologic
information needed by local, State, and Federal agencies, and the private sector for developing and managing our Nation’s land
and water resources.

This report is the culmination of a concerted effort by dedicated personnel of the U.S. Geological Survey who collected,
compiled, analyzed, verified, and organized the data, and who typed, edited, and assembled the report. The authors had

primary responsibility for assuring that the information contained herein is accurate, complete, and adheres to Geological
Survey policy and established guidelines.

Personnel in charge of the field units are:
Joseph G. Gorman, Western Field Unit
Robert D. Goodrich, Eastern Field Unit

The data were collected, computed and processed by the following personnel:

K.D Becher R.L. Kopish D.J. Schnoebelen
J.F. Cerveny S.M. Linhart M.K. Segreto
D.E. Christiansen G.R. Littin P K. Smith

D.T. Conell J.C. McVay J.R. Sondag
A.R. Conkling J. J. Moline S.R. Strader
A.L. Donnelly V.E. Miller S.A. Thul

D.A. Eash J.F. Nania M.J. Turco

E.E. Fischer J.A. Nason N.J VanderZwan
J.S. Hansen M.J. Noon

J.W. Harms S. A. Rundquist

This report was prepared in cooperation with the State of Iowa and with other agencies under the general supervision of
Greg M. Nalley, Chief Hydrologic Surveillence Section, and Robin G. Middlemis-Brown, Director, Water Resources
Programs for the State of lowa.
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South River near Ackworth (d) . . . . . . . . . . . .. . . . . 05487470 . . . . 314
Des Moines Rivernear Runnels (d) . . . . . . . . . . . . . . . .. . . . 05487500 . . . . 316
Walnut Creek near Prairie City (dtsp) . . . . . . . . . . . o e 05487540 . . . . 318
Walnut Creek near Vandalia (dtsp) . . . . . . . . . . . o i 05487550 . . .. 324
White Breast Creeknear Dallas (d) . . . . . . . . . . . . . . . . .. . . ... .. 05487980 . . . . 330
Lake Red RocknearPella(e) . . . . . . . . . . . . . i e 05488100 . . . . 332
Des Moines RivernearPella (d) . . . . . . . . . . . . . . . . . . . e 05488110 . . . . 334
English Creek near Knoxville (d) . . . . . . . . . .. ... .. . . .. . .. . ... 05488200 . . . . 336
Des Moines Rivernear Tracy (d) . . . . . . . . . . . . i e 05488500 . . . . 338
Cedar Creeknear Bussey (d) . . . . . . . . . . . e 05489000 . . . . 340
Des Moines River at Ottumwa (d) . . . . . . . . . . . . . . . e 05489500 . . . . 342
Des Moines River at Keosauqua (d) . . . . . . . . . . . . . e 05490500 . . . . 344

Fox River at Bloomfield (d) . . . . . . . . . . . . . . . e 05494300 . . . . 346



DISCONTINUED SURFACE-WATER DISCHARGE OR STAGE-ONLY STATIONS

The following continuous-record surface-water discharge or stage-only stations (gaging stations) in Iowa have been
discontinued. Daily streamflow or stage records were collected and published for the period of record, expressed in water
years, shown for each station. Discontinued project stations with less than 3 years of record have not been included.
Information regarding these stations may be obtained from the District Office at the address given on the back side of the title

Drainage area

Station name Station number (mi?) Period of record
Upper Iowa River near Decorah, Ia. (d) 05388000 568 1913-14; 1919-27, 1933-51
Paint Creek at Waterville, Ia. (d) 05388500 42.8 1952-73
Yellow River at Ion, Ia. (d) 05389000 221 1934-51
Sny Magill Creek near Clayton, Ia. (d) 05411400 27.6 1992-01
Turkey River at Spillville, Ia. (d) 05411600 177 1957-73; 1978-91
Big Springs near Elkader, Ia. (d) 05411950 103 1938; 1982-83; 1988-95
Turkey River at Elkader, Ia. (d) 05412000 891 1932-42
Unnamed Creek near Luana, Ia. (d) 05412056 1.15 1986-92
Silver Creek near Luana, Ia (d) 05412060 4.39 1986-98
Roberts Creek at St. Olaf, Ia. (d) 05412100 70.7 1986-01
Little Maquoketa River near Durango, la. (d) 05414500 130 1934-82
Magquoketa River near Manchester, Ia. (d) 05417000 305 1933-73
Magquoketa River near Delhi, Ia. (d) 05417500 347 1933-40
Bear Creek near Monmouth, Ia. (d) 05417700 61.3 1957-76
Magquoketa River above North Fork Maquoketa River near 05418000 938 1913-14
Maquoketa, Ia. (d)
North Fork Maquoketa River at Fulton, Ia. (d) 05418450 516 1977-91
Elk River near Almont, Ia. (d) 05420300 559 1995-97
Wapsipinicon River near Elma, Ia. (d) 05420560 95.2 1958-92
Wapsipinicon River at Stone City, Ia. (d) 05421500 1,324 1903-14
Crow Creek at Eldridge, Ia. (d) 05422420 2.20 1977-82
Crow Creek at Mt. Joy, Ia. (d) 05422450 6.90 1977-82
Pine Creek near Muscatine, Ia. (d) 05448150 38.9 1975-82
Eagle Lake Inlet near Britt, Ia. (e) 05448285 3.83 1975-80
Eagle Lake Outlet near Britt, Ia. (e) 05448290 11.3 1975-80
West Branch (West Fork) Iowa River near Klemme, Ia. (d) 05448500 112 1948-58
East Branch (East Fork) Iowa River near Klemme, Ia. (d) 05449000 133 1948-76; 1977-95
Towa River near Iowa Falls, Ia. (d) 05450000 665 1911-14
Upper Pine Lake at Eldora, Ia. (e) 05450500 14.9 1936-70
Lower Pine Lake at Eldora, Ia. (e) 05451000 159 1936-70
Towa River near Belle Plaine, Ia. (d) 05452500 2,455 1939-59
Lake Macbride near Solon, Ia. (e) 05453500 27.0 1937-71
Ralston Creek at Iowa City, Ia. (d) 05455000 3.01 1924-87
Cedar River at Mitchell, Ia. (d) 05457500 826 1933-42
Shell Rock River near Northwood, Ia. (d) 05459000 300 1945-86
Shell Rock River at Marble Rock, Ia. (d) 05460500 1,318 1933-53
Shell Rock River at Greene, Ia. (d) 05461000 1,357 1933-42
Flood Creek near Powersville, Ia (d) 05461390 127 1996-98
Shell Rock River near Clarksville, Ia. (d) 05461500 1,626 1915-27; 1932-34
Fourmile Creek near Lincoln, Ia. (d) 05464130 13.8 1962-67; 1969-74; 1976-80
Half Mile Creek near Gladbrook, Ia. (d) 05464133 1.33 1962-67; 1969-74; 1976-80
Fourmile Creek near Traer, Ia. (d) 05464137 19.5 1962-74; 1975-80
Prairie Creek at Fairfax, Ia. (d) 05464640 178 1966-82
Lake Keomah near Oskaloosa, Ia. (e) 05472000 3.06 1936-71
Skunk River at Coppock, Ia. (d) 05473000 2916 1913-44

Big Creek near Mount Pleasant, Ia. (d) 05473500 106 1955-79



DISCONTINUED SURFACE-WATER DISCHARGE OR STAGE-ONLY STATIONS—Continued

Drainage area

Station name Station number (mi) Period of record
Des Moines River at Estherville (d) 05476500* 1,372 1951-95
East Fork Des Moines River near Burt, Ia. (d) 05478000 462 1951-74
Des Moines River near Fort Dodge, Ia. (d) 05479500 3,753 1911-13
Lizard Creek near Clare, Ia. (d) 05480000 257 1940-82
Des Moines River near Boone, Ia. (d) 05481500 5,511 1920-68
North Raccoon River near Newell, Ia. (d) 05482135* 233 1982-95
Storm Lake at Storm Lake, Ia. (e) 05482140 28.3 1970-75
Big Cedar Creek near Varina, la. (d) 05482170 80.0 1960-91
East Fork Hardin Creek near Churdan, Ia. (d) 05483000 24.0 1953-91
Hazelbrush Creek near Maple River, Ia. (d) 05483343 9.22 1990-94
Springbrook Lake near Guthrie Center, la. (e) 05483460 5.18 1936-71
Raccoon River at Des Moines, Ia. (e) 05485000 3,628 1902-03
Lake Ahquabi near Indianola, Ia. (e) 05487000 4.93 1936-71
White Breast Creek near Knoxville, Ia. (d) 05488000 380 1945-62
South Coal Creek near Bussey, Ia. (d) 05489090 129 1977-81
Muchakinock Creek near Eddyville, Ia (d) 05489190 70.2 1975-79
Lake Wapello near Drakesville, Ia. (e) 05490000 7.75 1936-71
Sugar Creek near Keokuk, Ia. (d) 05491000 105 1922-31; 1958-73
Fox River at Cantril, la. (d) 05494500 161 1940-51
Rock River at Rock Rapids, Ia. (d) 06483270 788 1959-74
Dry Creek at Hawarden, Ia. (d) 06484000 48.4 1948-69
West Branch Floyd River near Struble, Ia. (d) 06600300* 108 1955-95
Monona-Harrison Ditch near Blencoe, IA (d) 06602410 4,440 1939-42
Loon Creek near Orleans, Ia. (d) 06603920 31.0 1971-74
Spirit Lake Outlet at Orleans, Ia. (e) 06604100 75.6 1971-74
Milford Creek at Milford, Ia. (d) 06604400 146 1971-74
Little Sioux River at Spencer, Ia. (d) 06605100 990 1936-42
Little Sioux River at Gillett Grove, Ia. (d) 06605600 1,334 1958-73
Little Sioux River near Kennebeck, Ia. (d) 06606700 2,738 1939-69
Odebolt Creek near Arthur, Ia. (d) 06607000 39.3 1957-75
Maple River at Turin, Ia. (d) 06607300 725 1939-41
Little Sioux River near Blencoe, Ia. (d) 06607510 4,440 1939-42
Steer Creek near Magnolia, Ia. (d) 06609200 9.26 1963-69
Thompson Creek near Woodbine, Ia. (d) 06609590 6.97 1963-69
Willow Creek near Logan, Ia. (d) 06609600 129 1972-75
Indian Creek at Council Bluffs, Ia. (d) 06610500 6.92 1954-76
Mosquito Creek near Earling, Ia. (d) 06610520 32.0 1965-79
Waubonsie Creek near Bartlett, Ia. (d) 06806000 30.4 1946-69
West Nishnabotna River at Harlan, Ia. (d) 06807320 316 1977-82
West Nishnabotna River at (near) White Cloud, Ia. (d) 06807500 967 1918-24
Mule Creek near Malvern, Ia. (d) 06808000 10.6 1954-69
Spring Valley Creek near Tabor, Ia. (d) 06808200 7.6 1955-64
Davids Creek near Hamlin, Ia. (d) 06809000 26.0 1952-73
Tarkio River at Stanton, Ia. (d) 06811840* 49.3 1958-91
Tarkio River at Blanchard, Ia. (d) 06812000 200 1934-40
West Nodaway River at Villisca, Ia. (d) 06816500 342 1918-25
Platte River near Diagonal, Ia. (d) 06818750* 217 1969-91
East Fork One Hundred and Two River near Bedford, Ia. (d) 06819190 92.1 1959-83
Elk River near Decatur City, Ia. (d) 06897950* 52.5 1968-94
Weldon River near Leon, Ia. (d) 06898400 104 1959-91
Honey Creek near Russell, Ia. (d) 06903500 13.2 1952-62
Chariton River near Centerville, Ia. (d) 06904000 708 1938-59

Xi



Xii
DISCONTINUED SURFACE-WATER-QUALITY STATIONS
The following water-quality stations have been discontinued in Towa. Continuous daily records of water temperature,

specific conductance, or sediment and monthly or periodic samples of chemical quality or biological data were collected and
published for the period of record shown for each station.

Drainage area

Station name Station number (mi?) Type of record Period of record
Upper Iowa River at Decorah, Ia. 05387500 511 Sed. 1963-68
Temp. 1963-83
Upper Iowa River near Dorchester, Ia. 05388250 770 Sed., Temp.*, Cond.* 1975-81
Paint Creek at Waterville, la. 05388500 42.8 Temp. 1952-56
Sed. 1952-57
Unnamed Creek near Luana 05412056 1.15 Chem. 1986-92
Sny Magill Creek near Clayton, Ia. 05411400 27.6 Sed., Temp., Cond. 1992-01
Turkey River at Garber, Ia. 05412500 1,545 Temp.*, Sed.* 1957-62
Mississippi River at Dubuque, Ia. 05414700 81,600 Chem. 1969-73
Elk River near Almont, Ia 05420300 559 Sed., Temp., Cond. 1995-97
Mississippi River at Clinton, Ia 05420500 85,600 Sed. 1995-97
Wapsipinicon River near Tripoli, Ia 05420860 343 Chem. 1996-98
Wapsipinicon River at Independence, Ia. 05421000 1,048 Cond.* 1968-70
Temp.*, Sed.* 1967-70
Crow Creek at Bettendorf, Ia. 05422470 17.8 Cond.*, Temp.*, Sed. 1978-82
Towa River near Rowan, Ia. 05449500 429 Temp.*, Sed.* 1957-62
Chem. 1996-98
Towa River at Marshalltown, Ia 05451500 1,532 Temp., Sed. 1988-95
Towa River at Iowa City, Ia. 05454500 3,271 Chem.. 1906-07; 1944-54
Temp.*, Sed. 1944-87
Cond. 1968-87
Ralston Creek at Iowa City, Ia. 05455000 3.01 Cond 1968-87
%zﬁ-lp 1952-87
: 1967-87
Flood Creek near Powersville, Ia 05461390 127 Chem. 1996-98
Shell Rock River at Shell Rock, Ia. 05462000 1,746 Temp.* 1953-68
Cedar River at Cedar Falls, Ia 05463050 4,734 Chem. 1975-79; 1984,
1986-1995
Cedar River near (at) Gilbertville, Ia. 05464020 5,234 Chem. 1971; 1975-81
Fourmile Creek near Lincoln, Ia. 05464130 13.78 Chem., Temp., Sed. 1969-74
Half Mile Creek near Gladbrook, Ia. 05464133 1.33 Chem., Temp., Sed. 1969-74
Fourmile Creek near Traer, Ia. 05464137 19.51 Chem., Temp., Sed. 1969-74
Wolf Creek near Dysart, Ia 05464220 299 Chem. 1996-98
Cedar River near Palo, Ia. 05464450 6,380 Chem. 1975-79
Cedar River at Cedar Rapids, Ia. 05464500 6,510 Chem.* 1906-07; 1944-54
gzldnp-* 1944-54
’ 1943-54
Cedar River near Bertram, Ia. 05464760 6,955 Chem. 1975-81
Iowa River at Wapello, Ia 05465500 12,499 Chem. 1977-95
Mississippi River at Burlington, Ia. 05469720 114,000 Chem. 1969-73
South Skunk River at Colfax, Ia 05471050 803 Cond.*, Temp.*, Sed. 1989-93
Skunk River at Augusta, Ia 05474000 4,303 Chem. 1977-95
Mississippi River at Keokuk, Ia. 05474500 119,000 Chem. 1974-87
Des Moines River at Fort Dodge, Ia. 05480500 4,190 Chem. 1972-73
Des Moines River at 2nd Avenue at Des 05482000 6,245 Chem. 1954-55
Moines, Ia. Temp.*, Sed. 1954-61
East Fork Hardin Creek near Churdan, Ia. 05483000 24.0 Temp.*, Sed.* 1952-57
Hazelbrush Creek near Maple River, Ia 05483343 9.22 Cond., Temp., Sed. 1991-94
Middle Raccoon River near Bayard, Ia. 05483450 375 Cond.*, Temp.*, Sed. 1979-85

Middle Raccoon River at Panora, Ia. 05483600 440 Cond.*, Temp.*, Sed. 1979-85



DISCONTINUED SURFACE-WATER-QUALITY STATIONS—Continued

Drainage area

Station name Station number (mi®) Type of record Period of record
Raccoon River at Van Meter, Ia 05484500 3,441 Chem. 1974-79; 1986-94
Bio. 1974-79
Raccoon River at Des Moines, Ia. 05485000 3,590 Chem., Temp. 1945-47
Des Moines River below Raccoon River at 05485500 9,879 Chem.* 1944-45
Des Moines, Ia. Temp.*, Sed. 1944-47
Des Moines River below Des Moines, Ia. 05485520 9,901 Chem. 1971; 1974-81
Middle River near Indianola, Ia. 05486490 503 Temp.*, Sed. 1962-67
White Breast Creek near Dallas, Ta. 05487980 342 Chem. 1969-73
Temp.*, Sed. 1967-73
Big Sioux River at Sioux City, Ia. 06485950 9,410 Chem. 1969-73
Missouri River at Sioux City, la. 06486000 314,600 Chem. 1972-86
Sed. 1972-76; 1977-81;
1991-00
Floyd River at James, Ia. 06600500 886 Temp.*, Sed., Cond.* 1968-73
Floyd River at Sioux City, Ia. 06600520 921 Chem. 1969-73
Missouri River at Decatur, Neb. 06601200 316,160 Chem. 1974-81
Spirit Lake near Orleans, Ia. 06604000 75.6 Temp. 1968-75
Little Sioux River at Correctionville, Ia. 06606600 2,500 Chem.* 1954-55
Temp.* 1951-62
Sed. 1950-62
Little Sioux River near Kennebec, Ia. 06606700 2,738 Temp. 1951-55
Sed. 1950-57
Little Sioux River at River Sioux, Ia. 06607513 3,600 Chem. 1969-73
Soldier River near Mondamin, Ia. 06608505 440 Chem. 1970-73
Steer Creek near Magnolia, Ia. 06609200 9.26 Temp., Sed., Cond. 1963-69
Thompson Creek near Woodbine, Ia. 06609590 6.97 Temp., Sed., Cond. 1963-69
Willow Creek near Logan, Ia. 06609600 129 Cond., Temp. 1972-75
Sed. 1971-75
Missouri River at Omaha, Nebr. 06610000 322,800 Cond.* 1969-86
Mule Creek near Malvern, Ia. 06808000 10.6 Temp. 1958-69
Sed. 1954-69
Davids Creek near Hamlin, Ia. 06809000 26.0 Temp.* 1952-53; 1965-68
Sed. 1952-68
East Nishnabotna River at Red Oak, Ia. 06809500 894 Temp.*, Sed., Cond.* 1962-73
Nishnabotna River above Hamburg, Ia. 06810000 2,806 Chem. 1979-93
Temp.*, Cond. 1979-81
Bio. 1979-81
Nodaway River at Clarinda 06817000 762 Cond.*, Temp.*, Sed. 1976-92
Platte River near Diagonal, Ia. 06818750 217 Chem. 1969-73
Elk Creek near Decatur City, Ia. 06897950 52.5 Bio. 1970-72
Chem. 1968-94
Thompson River at Davis City, Ia. 06898000 701 Chem. 1967-73
Temp.*, Sed., Cond.* 1968-73
Weldon River near Leon, Ia. 06898400 104 Chem. 1968-73
Chariton River near Chariton, Ia. 06903400 182 Temp.*, Sed., Cond.* 1969-73
Honey Creek near Russell, Ia. 06903500 132 Sed. 1952-62
Chariton River near Rathbun, Ia. 06903900 549 Temp.*, Sed.*, Cond.* 1962-69

Xiii






WATER RESOURCES DATA FOR IOWA, 2002 1

INTRODUCTION

The Water Resources Division of the U.S. Geological Survey, in cooperation with State, county, municipal, and other
Federal agencies, obtains a large amount of data pertaining to the water resources of Iowa 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 State. To make this data readily available to interested parties outside of the Geological Survey, the data is
published annually in this report series entitled “Water Resources Data - Towa” as part of the National Water Data System.
This report is available in a printable, electronic form on our website.

Water resources data for water year 2002 for Iowa consists of records of stage, discharge, and water quality of streams;
stage and contents of lakes and reservoirs; and water levels and water quality of ground water. This report, in two volumes,
contains stage or discharge records for 133 gaging stations; stage records for 9 lakes and reservoirs; water-quality records for 4
gaging stations; sediment records for 12 gaging stations; and water levels for 157 ground-water observation wells. Also
included are peak-flow data for 91 crest-stage partial-record stations, water-quality data from 89 municipal wells, and
precipitation data collected at 6 gaging stations and 1 precipitation sites. Additional water data were collected at various sites
not included in the systematic data-collection program, and are published here as miscellaneous measurements and analyses.
These data represent that part of the National Water Data System operated by the U.S. Geological Survey and cooperating
local, State, and Federal agencies in lowa.

Records of discharge or stage of streams, and contents or stage of lakes and reservoirs were first published in a series of
U.S. Geological Survey water-supply papers entitled “Surface Water Supply of the United States.” Through September 30,
1960, these water-supply papers were published in an annual series; during 1961-65 and 1966-70, they were published in 5-
year series. Records of chemical quality, water temperatures, and suspended sediment were published from 1941 to 1970 in an
annual series of water-supply papers entitled “Quality of Surface Waters of the United States.” Records of ground-water levels
were published from 1935 to 1974 in a series of water-supply papers entitled “Ground-Water Levels in the United States.”
Water-supply papers may be consulted in the libraries of the principal cities in the United States, or they may be purchased
from Books and Open-File Reports Section, Federal Center, Box 25425, Denver, Colorado 80225.

For water years 1961 through 1970, streamflow data were released by the Geological Survey in annual reports on a State-
boundary basis. Water-quality records for water years 1964 through 1970 were similarly released either in separate reports or
in conjunction with streamflow records.

Beginning with the 1971 water year, water data for streamflow, water quality, and ground water is published in official
U.S. Geological Survey reports on a State-boundary basis. These official reports carry an identification number consisting of
the two-letter State postal abbreviation, the last two digits of the water year, and the volume number. For example, this report
is identified as “U.S. Geological Survey Water-Data Report IA-02-1.” These water-data reports are for sale by the National
Technical Information Service, U.S. Department of Commerce, Springfield, Virginia 22161.

Additional information for ordering specific reports may be obtained from the Director, Water Resources Programs for the
State of Iowa, at the address given on the back of the title page or by telephone, (319) 337-4191.
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COOPERATION

The U.S. Geological Survey and organizations in the State of Iowa have had cooperative agreements for the systematic
collection of streamflow records since 1914, for ground-water levels since 1935, and for water-quality records since 1943.
Organizations that assisted in collecting data through cooperative agreements with the U.S. Geological Survey in lowa during
water year 2002 are:

Iowa Department of Natural Resources (Geological Survey Bureau)
Iowa Department of Transportation
Iowa Highway Research Board

Iowa State University

University of lowa, Institute of Hydraulic Research
University of lowa, Hygienic Laboratory
University of lowa

Appanoose County Board of Supervisors
Buchanan County emergency Management
Davis County Board of Supervisors
Freemont County Board of Supervisors
Lake Delhi Recreation Association

Lake Panorama Association

Limestone Bluffs RC&D

Van Buren County Board of Supervisors

City of Ames City of Bettendorf
City of Bloomfield City of Burlington
City of Cedar Rapids City of Charles City
City of Clear Lake City of Clinton

City of Coralville City of Davenport
City of Decorah Water Department City of Des Moines
City of Des Moines Water Works City of Fort Dodge
City of Iowa City City of Marshalltown
City of Milford City of Mt. Pleasant
City of Ottumwa City of Cedar Falls
Ottumwa Water and Hydro Plant City of Sioux City
City of Waterloo Water Pollution Control Plant City of West Des Moines
City of Waverly

Assistance in the form of funds or services was given by the U.S. Army Corps of Engineers in collecting streamflow
records for 73 stream gaging stations. Assistance also was furnished by NOA A-National Weather Service, U.S. Department of
Commerce, and Biological Resources Division (BRD) of U.S. Geological Survey.

The following organizations aided in collecting records: Milford Municipal Utilities, Central Iowa Energy Cooperative,
and Ameren-Union Electric Company.

Organizations that supplied data are acknowledged in the station descriptions.
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SUMMARY OF HYDROLOGIC CONDITIONS
Surface Water

For water year 2002 (October 1, 2001 to September 30, 2002) climatological conditions were well below normal.
Recorded precipitation for the year ranged from 1.99 inches greater than normal in the East Central Iowa Climatological
District to 8.68 inches less than normal in the Southwest Iowa Climatological District (fig. 1). Precipitation recorded for the
State averaged 30.82 inches, which was 2.29 inches below normal, or 93 percent of the normal 33.11 inches for 1961-90 (table
1). Overall, water year 2002 was the 53rd driest and 10th warmest for 129 years of record. [In this summary of hydrologic
conditions, all data and statistics pertaining to precipitation and temperature in lowa were provided by Harry Hillaker, State
Climatologist, lowa Department of Agriculture and Land Stewardship, (oral and written commun., 2002)].

Annual runoff for the period of record at index stations 05464500 Cedar River at Cedar Rapids, 05480500 Des Moines
River at Fort Dodge, and 06810000 Nishnabotna River above Hamburg are shown in figure 2. The water-year 2002 runoff at
Cedar Rapids was 1,908,000 acre-feet, which is 816,000 acre-feet less than the mean annual runoff for the period of record,
2,724,000 acre-feet. The water-year 2002 runoff at Fort Dodge was 659,400 acre-feet, which is 612,600 acre-feet less than the
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30.82 Precipitation during water year 2002, in inches
-2.29 Precipitation deviation from long-term average (1961-90),in inches

Figure 1. Precipitation record for the National Weather Service’s designated Climatological Districts for
water year 2002 (source: Harry Hillaker, State Climatologist, lowa Department of Agriculture and
Land Stewardship, written commun., 2002)
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Figure 2. Annual runoff for period of record at index stations.
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Table 1. Monthly and annual precipitation during the 2002 water year as a percentage of normal precipitation (1961-90).
[Source: Harry Hillaker, State Climatologist, lowa Department of Agriculture and Land Stewardship,
written commun., 2002]

National

Wegther Seryice 2001 2002
Climatological

District Oct  Nov Dec Jan Feb Mar Apr May June July Aug Sep Annual
Northwest 50 240 41 37 79 59 99 77 75 66 189 56 92
North-central 62 116 78 35 129 46 107 68 65 125 187 58 94
Northeast 97 77 74 27 151 55 115 99 142 117 130 58 102
West-central 67 164 65 29 89 60 117 109 67 94 198 49 98
Central 100 71 57 39 108 37 119 91 71 128 147 48 91
East-central 148 67 81 47 106 65 133 120 114 159 107 46 106
Southwest 95 65 49 57 92 45 87 108 39 68 130 36 75
South-central 123 30 61 69 68 70 107 135 44 93 93 33 81
Southeast 151 39 72 93 86 75 131 154 117 58 116 21 94
Statewide 100 90 66 49 102 57 114 106 81 102 145 45 93

mean for the period of record, 1,272,000 acre-feet. The water-year 2002 runoff at Hamburg was 328,300 acre-feet, which is
591,500 acre-feet less than the mean for the period of record, 919,800 acre-feet.

The locations of the active continuous-record gaging stations in lowa for water year 2002 are shown in figure 3. The
locations of the active crest-stage gaging stations are shown in figure 4.

Suspended Sediment

Daily suspended-sediment discharge data (hereafter referred to as sediment discharge) were collected at 12 streamflow-
gaging stations in Iowa during the 2002 water year. Four stations have 24 years or more of record: 05389500 Mississippi River
at McGregor, 05465500 Iowa River at Wapello, 05474000 Skunk River at Augusta, and 05481650 Des Moines River near
Saylorville; two stations on the Missouri River have 16 years of record: 06610000 Missouri River at Omaha, Nebraska and
06807000 Missouri River at Nebraska City, Nebraska; one station in northeast Iowa has 11 years of record: 05389400 Bloody
Run Creek near Marquette; two sediment stations were established (2001) in northeast/east-central Iowa to monitor sediment
movement in the Maquoketa River Basin; 05416900 Maquoketa River at Manchester and 05418500 Maquoketa River near
Magquoketa; three stations in central Iowa have 7 years of record: 05471040 Squaw Creek near Colfax, 05487540 Walnut
Creek near Prairie City, and 05487550 Walnut Creek near Vandalia. The locations of active sediment and surface water-quality
stations are shown in figure 5.

The peak daily sediment discharge on 8 of 12 stations occurred between June 4-13, after significant rain events. Two
others peaked August 23-26. Mississippi River at McGregor, which has most of its drainage basin in Minnesota and
Wisconsin, had an annual sediment discharge of 1,012,000 tons, which was the eighth lowest sediment discharge in 27 years of
record, and 61.4 percent of the average mean sediment discharge (fig. 6).

The sediment station on the Des Moines River near Saylorville in central Iowa is downstream from a major flood-control
reservoir (Saylorville Reservoir). The annual sediment discharge at this station for water year 2002 was 48,558 tons. This
represents 20.8 percent of the 25-year mean sediment discharge. The mean annual sediment discharge since dam completion is
234,000 tons (fig. 6).
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Figure 3. Location of active continuous-record gaging stations in Iowa, water year 2002. [See drainage
basin maps in indicated volume for gaging-station identification.]

Sediment discharges for Iowa River at Wapello and Skunk River at Augusta in southeast lowa were indicative of the
below-normal precipitation in central and eastern Iowa. The Iowa River basin drainage includes parts of the Southeast, East-
central, Central, Northeast, and North-central Climatological Districts, and drains an area nearly three times as large as the
Skunk Basin. These districts had about 97 percent of normal precipitation. Wapello had an annual sediment discharge of 1.33
million tons. This represents 50.4 percent of the 24-year mean sediment discharge of 2.63 million tons (fig. 6). The
headwaters of the Skunk River basin are in central Iowa and flow is southeasterly to the confluence with the Mississippi River.
A substantial part of the drainage basin is located in the Southeast Climatological District. The annual precipitation for this
district was 94 percent of normal for water year 2002. The 2002 annual sediment discharge for Skunk River at Augusta was
1.71 million tons, which is 62.6 percent of the 27-year mean sediment discharge of 2.73 million tons (fig. 6).

The 2002 annual sediment discharge for the small drainage basin in northeast lowa; Bloody Run Creek near Marquette
(05489400) was 589.8 tons with the largest percentage of total yearly runoff occurring in May at 14 percent. The annual
runoff was 15.6 percent of the 11-year mean sediment discharge of 3,787 tons.

The annual sediment discharge for the new station in northeast Iowa, Maquoketa River at Manchester (05416900), was
38,590 tons; 85.9 percent of the yearly total was measured in June. The station in east-central lowa, Maquoketa River near
Maquoketa (05418500), had an annual sediment discharge of 1.06 million tons. Fifty-seven percent of the yearly total was
measured in June.
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Figure 4. Location of active crest-stage gaging stations in Iowa, water year 2002. [See drainage basin maps
in indicated volume for gaging-station identification.]

The annual sediment discharge for the three stations located in central Iowa with less than approximately 20 square miles
of drainage reflect precipitation patterns on small drainage basins. The annual sediment discharge for Squaw Creek near
Colfax (05471040) was 893 tons. Fifty percent of Squaw Creek’s annual sediment discharge was measured in June. The
annual sediment discharge for Walnut Creek near Prairie City (05487540) was 248.7 tons, while Walnut Creek near Vandalia
(05487550) was 3,706 tons of annual sediment discharge. Vandalia has a drainage area approximately three times the size of
Prairie City, but had about 6.7 times the amount of sediment discharge of Prairie City.

The two Missouri River stations have large drainage areas, which the sediment discharges reflect. The annual sediment
discharge at Omaha was 6.76 million tons, which was 33 percent of the 16-year mean of 20.4 million tons. The annual

sediment discharge at Nebraska City was 11.2 million tons, which was 36 percent of the 16-year mean of 31.6 million tons.

Ground-Water-ILevel Observation Network

The ground-water monitoring network in Iowa provides a historical record of the water-level changes in the Nation’s most
important aquifers. The locations of the 157 wells monitored on a quarterly, monthly, or intermittent basis in lowa during water
year 2002 are shown in figure 7.

In this report, records of water levels are presented for a network of observation wells. However, many other water levels
are measured through Federal, State, and local agency cooperative projects and entered into computer storage. Information for
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Figure 5. Location of active sediment and surface-water quality stations in Iowa, water year 2002.

specific projects may be obtained from the Director, Water Resources Programs for the State of Iowa, or via the world wide
web using the following universal resource locator address: <URL:http://iowa.usgs.gov/>.

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.

Tables of water-level data are presented by counties arranged in alphabetical order. The principal identification number for
a given well is the 15-digit number that appears in the upper left corner of the table. The secondary identification number is the
local well number, an alphanumeric number, derived from the township-range location of the well.

Water-level records are obtained from direct measurements with a steel tape or from an airline. The water-level
measurements in this report are given in feet with reference to land-surface datum. Land-surface datum is a datum plane that is
approximately at land surface at each well. The measuring point is the height above or below the land-surface datum and the
point where the water level is measured. Both the measuring point and land-surface datum are provided for each well.

Water levels are reported to as many significant figures as can be justified by the local conditions. For example, in a
measurement to a depth of 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
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Figure 6. Comparison of annual sediment discharge for water year 2002 with mean, previous maximum,
and previous minimum annual sediment discharges for periods of record at four long-term daily
sediment stations

may be only a hundredth or a few hundredths of a foot. For lesser depths to water, the accuracy is greater. Accordingly, most
measurements are reported to a hundredth of a foot, but some are given to a tenth of a foot or a larger unit.

Ground-water supplies in Iowa are withdrawn from unconsolidated and bedrock aquifers. There are three types of
unconsolidated aquifers: (1) alluvial aquifers, which consist of sand-and-gravel deposits associated with present-day fluvial
systems; (2) glacial-drift aquifers, which consist of shallow, discontinuous, permeable lenses of sand and gravel interbedded
with less-permeable glacial drift; and (3) buried-channel aquifers. Buried-channel aquifers are formed in areas where coarse
sand and gravel were deposited in bedrock valleys and overlain by a thick layer of glacial drift.

Six wells completed in an unconsolidated aquifer recorded a new historical water level during the 2002 water year. No
wells recorded a high historical water level. Six wells recorded low historical water levels (table 2).

The five major bedrock-aquifer units in Iowa are the Cambrian-Ordovician, Silurian-Devonian, Mississippian,
Pennsylvanian, and Dakota. The Cambrian-Ordovician aquifer system consists of aquifers in sandstone of Early Cambrian age
and dolomite and sandstone of Late Cambrian to Early Ordovician age. The Dresbach is the basal aquifer of the Cambrian-
Ordovician aquifer system and is present locally in northeastern and east-central Iowa. Overlying the Dresbach aquifer is the
more aerially extensive Jordan-St. Peter aquifer. A confining shale unit separates the Jordan-St. Peter aquifer from the Galena
aquifer, the uppermost aquifer in the Cambrian-Ordovician aquifer system. Overlying the Cambrian-Ordovician aquifer
system is the Silurian-Devonian aquifer, which yields water from fractures in Silurian dolomite and Devonian limestone.
Overlying the Silurian-Devonian aquifer is the Mississippian aquifer, which is composed of limestone and dolomite of
Mississippian age and underlies about 60 percent of Iowa. Overlying the Mississippian aquifer are discontinuous lenses of
sandstone in the Cherokee and Kansas City Groups of Pennsylvanian age, which form small, localized aquifers. The Dakota
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Figure 7. Location of wells in the ground-water-level observation network in Iowa, water year 2002.

Table 2. Historical low water level measured during the 2002 water year in wells completed in unconsolidated aquifers
{ Water-level measurements in feet below land surface]

New Previous
historical historical
Aquifer low water Date low water Date
County Well number type level measured level measured

Adams 410248094324801  Glacial Drift 8.24  08/14/2002 545 11/30/2000
Carroll 420643094403701  Alluvial 68.68  08/14/2002 67.29  08/07/2000
Mills 405641095365101  Buried Channel 175.86  08/14/2002 171.94 11/10/1994
Shelby 413359095182701  Buried-channel 153.32  08/15/2002 153.32  04/12/1990
Shelby 413953095302601  Glacial-drift 20.10  10/29/2001 19.93  08/07/2000
Story 420137093361501  Glacial-drift 79.00  04/29/2002 76.06  08/08/2000
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aquifer is the youngest bedrock-aquifer unit in the State and yields water from sandstone of Cretaceous age in northwest and
western Jowa.

Thirty-four wells completed in bedrock aquifers recorded new historical water levels during the 2002 water year. Two

wells recorded historical high water levels (table 3), and thirty-two wells recorded historical low water levels (table 4).

Table 3. Historical high water level measured during the 2002 water year in wells completed in bedrock aquifers.
[Water-level measurements in feet below land surface; readings above land surface indicated by “+”’]

New Previous
historical historical
Aquifer high water Date high water Date
County Well number type level measured level measured
Ida 423107095383201  Mississippian 176.44  02/21/2002 177.06 08/06/2001
Jackson 420842090165703  Cambrian-Ordovician 4.16  05/08/2002 5.19 01/08/1986

Table 4. Historical low water level measured during the 2002 water year in wells completed in bedrock aquifers
[Water-level measurements are in feet below land surface]

New Previous
historical historical
Aquifer low water Date low water Date
County Well number type level measured level measured
Appanose 404103092404001 Cambrian-Ordovician 391.40 11/13/2001 389.00 02/08/1999
Audubon 413044094565601 Cretaceous 53.61 08/15/2002 53.55 04/21/1990
Calhoun 422339094375101 Cambrian-Ordovician 305 11/08/2001 296 08/09/2000
Cherokee 424132095480211 Cretaceous 157.60 08/14/2002 156.77 08/07/2000
Cherokee 424348095231601 Cretaceous 196.84 08/14/2002 196.17 11/02/1998
Clayton 425736091260303 Cambrian-Ordovician 185.83 05/24/2002 185.60 02/20/2001
Clinton 414921090450401 Silurian 125 08/13/2002 104 08/09/2001
Crawford 421005095342801 Cretaceous 249.57 08/14/2002 249.05 02/05/1982
Decatur 404422093445602  Cambrian-Ordovician 446.20 05/22/2002 445.22 07/26/2001
Dubuque 422901090471901 Cambrian-Ordovician 249.44 11/14/2001 248.02 05/04/1999
Floyd 430200092435301 Devonian 8.48 02/13/2002 7.40 02/14/2000
Floyd 430200092435303 Devonian 88.68 02/13/2002 83.41 02/14/2001
Floyd 430200092435304  Devonian 94.55 02/13/2002 89.07 02/14/2001
Floyd 430200092435305 Devonian 88.23 02/13/2002 83.13 02/14/2001
Floyd 430200092435306  Devonian 93.63 02/13/2002 88.44 02/06/1996
Floyd 430800092540301 Cambrian-Ordovician 201 04/30/2002 198 08/03/1999
Howard 432158092065801 Cambrian-Ordovician 355 11/07/2001 355 05/09/2000
Ida 422215095390811 Cretaceous 208.66 08/14/2002 208.27 11/20/2000
Jackson 420842090165701 Cambrian-Ordovician 10.92 08/13/2002 3.88 11/04/1982
Johnson 414132091345502 Silurian 261.11 07/09/2002 253.83 07/09/2001
Johnson 414132091345503 Silurian 324 07/09/2002 314 08/28/2001
Johnson 414145091350101 Cambrian-Ordovician 421 09/17/2002 419 08/28/2001
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Table 4. Historical low water level measured during the 2002 water year in wells completed in bedrock aquifers—Continued
[Water-level measurements are in feet below land surface]

New Previous
historical historical
Aquifer low water Date low water Date
County Well number type level measured level measured

Lee 404306091270201 Cambrian-Ordovician 273.45 08/12/2002 271.77 08/07/2001
Madison 411727093483001 Mississippian 281.84 05/22/2002 281.43 07/26/2001
Mitchell 432156092484102  Devonian 12.87 02/13/2002 12.44 02/14/2000
Mitchell 432156092484103 Devonian 13.86 02/13/2002 13.32 02/14/2000
Mitchell 432156092484104  Devonian 17.21 02/13/2002 16.52 05/09/2000
Mitchell 432156092484105 Devonian 22.71 02/12/2002 22.16 05/09/2000
Plymouth 425249096125001 Cretaceous 126.30 10/30/2001 125.45 08/08/2000
Shelby 413255095070401 Cretaceous® 43.80 08/15/2002 43.23 12/04/2000
Sioux 430140095573101 Sioux 220.36 08/15/2002 219.57 02/05/1996
Sioux 430913096033201 Sioux 197.86 08/15/2002 196.72 08/08/2000

Surface-Water Qualit

Surface-water-quality data was collected in Iowa during water year 2002 at two National Stream-Quality Accounting
Network (NASQAN) stations. The NASQAN stations in Iowa are the Mississippi River at Clinton (station number 05420500)
and Missouri River at Omaha (06610000). The combined drainage area of the two stations is approximately 408,000 square
miles. Land use throughout the two drainage basins is primarily agricultural. Fifteen water samples were collected at Missouri
River at Omaha, and thirteen water sample were collected at Mississippi River at Clinton during the 2002 water year.

Nearly all the samples collected at the two stations contained detectable concentrations of agricultural chemicals.
Dissolved nitrite plus nitrate as nitrogen (hereafter referred to as nitrate) were common during the 2002 water year, with all
samples containing concentrations greater than the detection level of 0.05 mg/L (milligrams per liter).

Nitrate concentrations at Clinton ranged from 0.53 mg/L on August 12 to 2.49 mg/L, on June 7. Nitrate concentrations at
Omaha ranged from 0.08 mg/L on Sept. 10 to 1.71 mg/L, on May 13. Nitrate concentrations in water samples did not exceed
10 mg/L, which is the U.S. Environmental Protection Agency (USEPA), Maximum Contaminate Level (MCL) for public
drinking water (USEPA), 1990 Maximum contaminant levels, subpart B of part 141, National primary drinking water
regulations: U.S.Code of Federal Regulations, Title 40, Parts 100 to 149, revised as of July 1, 1990, p.553-677). Pesticide
analyses were completed for 27 water samples collected at the two NASQAN stations. Atrazine and metolachlor, two of the
most commonly used herbicides in Iowa, were detected throughout the year at both NASQAN stations. Some of the detections
of herbicide concentrations were at very low detection limits and are marked with an "E" code for an estimated value. An "E"
code means the compound was detected but that the value is approaching quantifiable limits. Acetochlor was detected ten
times at Omaha and ten times at Clinton. The largest herbicide concentration was 7.16 ug/L (micrograms per liter) of atrazine
in the water sample collected from the Missouri River on June 12. The largest overall concentration of acetochlor, alachlor,
atrazine, cyanazine, and metolachlor in a single event was on the Missouri River on May 13. This water sample had 3.75 ug/L
of acetochlor, 0.007 ug/L of alachlor, 4.11 ug/L of atrazine, 0.04 ug/L of cyanazine, and 1.58 ug/L of metolachlor. The only
herbicide that exceeded USEPA MCL's (USEPA,1992, Fact sheet: EPA 570/9-91-012FS, December 1992) was atrazine at both
sites. The USEPA MCL for atrazine is 3.0 mg/L. The Mississippi River at Clinton had atrazine above the MCL on June 7 with
a value of 3.66 mg/L. The Missouri River at Omaha had atrazine above the MCL both on May 13, (4.11) mg/L and June 12,
(7.16) mg/L. Herbicide concentrations were generally larger in samples collected during May and June than in samples
collected at other times during water year 2002. Water samples collected in September through March had the lowest overall
concentrations of the five herbicides during the 2002 water year.
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Ground-Water Quality

The Iowa ground-water-quality monitoring program has been operated since 1982 by the U.S. Geological Survey in
cooperation with the Iowa Department of Natural Resources, Geological Survey Bureau. The purpose of the program is
twofold: (1) provide consistent and representative data describing the chemical water quality of the principal aquifers of the
State; and (2) determine possible trends in both water quality and spatial distribution of water quality.

The ground-water-quality monitoring program was initiated to continue a program begun in 1950 by the State Health
Department that consisted of periodic, nonspecific sampling of untreated water from municipal supply wells. Each year,
approximately 250 wells, primarily municipal supply, were randomly-selected for sampling between April and November.
Between 1985 and 1989, the emphasis of the program was on the analysis of nitrate and herbicide concentrations in samples
from wells less than 200 feet in depth. Because of the random pattern of sampling both spatially (different wells each year)
and seasonally (different times during the year), trends in ground-water quality were difficult to determine from the data.
Therefore, in 1990, to provide year-to-year continuity of data and a more statistically sound basis for the study of long-term
water-quality trends, a sampling strategy based on a random selection of wells weighted by aquifer vulnerability was
implemented. Aquifer vulnerability was determined by the frequency of atrazine detections in water samples collected from
wells in the respective aquifers. In 1990 and 1991, a fixed network of 50 wells was selected to be sampled annually, and
approximately 200 wells continued to be selected on a rotational basis.

In 1992, the investigation of water-quality trends became the primary focus of the program, and a 10-year work plan was
designed to eliminate spatial and seasonal variance, yet allow flexibility within the schedule to address additional data needs.
For sampling site selection in 1992, the well inventory was divided into categories based on aquifer type and again on well
depth for surficial aquifers, and into categories designated "vulnerable to contamination” and "not vulnerable to
contamination" based on the map Groundwater Vulnerability Regions of Iowa (Hoyer, B.E., and Hallberg, G.R., 1991, Special
Map Series 11: Iowa Department of Natural Resources, scale 1:500,000) for bedrock aquifers. Vulnerability was determined
by the combination and interpretation of factors including geologic and soil data, thickness of Quaternary cover, proximity to
agricultural injection wells and sinkholes through which contaminants can be introduced to the aquifer, and evaluation of
historical ground water and well contamination. A total of 90 sites were selected for sampling from a well inventory
comprising approximately 1,640 public supply wells. From the 90 sites in the fixed network, 45 wells from two surficial
aquifer types were selected to be sampled annually. The other 45 wells (from the bedrock aquifers) were selected to be
sampled on a rotational schedule based on aquifer vulnerability to contamination. The wells determined to be vulnerable to
contamination would be sampled every 2 years and those wells categorized as not vulnerable to contamination would be
sampled every 4 years. All 90 wells were sampled in the first 2 years (1992 and 1993) and the sampling rotation began in
1994. In 2001, the sampling rotation was suspended in favor of sampling all 90 wells annually. The sampling effort during the
2002 water year is the eleventh year of this program to determine possible ground-water-quality trends.

Ground-Water Monitoring Network

During the 2002 water year, a total of 89 ground-water samples were collected from municipal wells located throughout
the State (fig. 8). These wells were sampled as part of the lowa ground-water-quality monitoring (GWM) program to
determine water-quality trends. Ground-water is found in both surficial and bedrock aquifers. The surficial aquifers include:
(1) alluvial aquifers comprising sand and gravel associated with present-day fluvial systems and (2) glacial drift and buried-
channel aquifers associated with previous glaciation. The bedrock aquifers include: (1) Cretaceous aquifers comprised of fine-
to coarse-grained sandstones of the Dakota Group (2) Mississippian aquifers composed primarily of porous limestones and
dolomites (3) Silurian-Devonian aquifers composed of porous and fractured limestones and dolomites; and (4) Cambrian-
Ordovician aquifers comprised of sandstones and dolomitic sandstones of the Jordon Formation. Samples were collected
during July through early October 2002. All samples were analyzed by the University of Iowa Hygienic Laboratory for
common ions, nutrients, and herbicides. All but one sample were analyzed for trace metals. In addition, most samples were
analyzed for volatile organic compounds (VOCs) and radio chemistry. However, in a few cases only wells less than 300 feet
deep were analyzed for VOCs and only wells deeper than 300 feet were analyzed for radio chemistry. Results for all
constituent analyses are published in this report. Discussion of analytical results will be limited to the nitrogen species nitrate
and ammonia, and herbicides.
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Figure 8. Location of active ground-water-quality monitoring wells in lowa, water year 2002

A summary of results for nutrient and herbicide analyses are listed by compound in table 5. Nitrate was detected in 38 of
the 89 samples and ammonia was detected in 54 of the 89 samples analyzed for these compounds. One or more herbicides
were detected in 32 of the 89 samples. The laboratory minimum reporting level (MRL) for ammonia is 0.05 mg/L and nitrate
is 0.10 mg/L. The MRL’s for the herbicides listed below are 0.05 pug/L. The MRL is the lowest concentration reliably

measured by the laboratory.
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Table 5. Summary of nitrogen species and herbicides detected in samples from the Ground-Water-Quality Monitoring
project, water year 2002

[ug/L, micrograms per liter; mg/L, milligrams per liter; <, less than detection limit]

Number of

samples in
Number of which Maximum

samples compound concentration
Compound analyzed detected Median value detected

Acetochlor 89 1 < 0.05 pg/L 0.22 ng/L
Ammonia 89 54 0.13mg/L 8.5 mg/L
Alachlor 89 1 < 0.05 pg/L 0.30 ug/L
Atrazine 89 17 < 0.05 pg/L 0.40 pg/L
Butylate 89 0 < 0.05 pg/L < 0.10 pug/L
Cyanazine 89 0 < 0.05 pg/L < 0.10 pg/L
Deethylatrazine 89 6 < 0.05 pg/L 0.20 ng/L
Deisopropylatrazine 89 1 < 0.05 pg/L 0.10 pg/L
Metolachlor 89 7 < 0.05 pg/L 3.6 png/L
Metribuzin 89 0 < 0.05 pg/L < 0.05 ng/L
Nitrate 89 38 < 0.10 mg/L 19.0 mg/L
Prometone 89 2 < 0.05 pg/L 0.1 pg/L
Trifluralin 89 < 0.05 png/L 0.10 pg/L
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SPECIAL NETWORKS AND PROGRAMS

Hydrologic Benchmark Network is a network of 50 sites in small drainage basins around the country whose purpose is to
provide consistent data on the streamflow representative undeveloped watersheds nationwide, and to provide analyses on a
continuing basis to compare and contrast conditions observed in basins more obviously affected by human activities. At 10 of
these sites, water-quality information is being gathered on major ions and nutrients, primarily to assess the affects of acid
deposition on stream chemistry. Additional information on the Hydrologic Benchmark Program can be found at http://
water.usgs.gov/hbn/.

National Stream-Quality Accounting Network (NASQAN) monitors the water quality of large rivers within the Nation’s
largest river basins. From 1995 through 1999, a network of approximately 40 stations were operated in the Mississippi,
Columbia, Colorado, and Rio Grande. From 2000 through 2004, sampling was reduced to a few index stations on the Colorado
and Columbia so that a network of 5 stations could be implemented on the Yukon River. Samples are collected with sufficient
frequency that the flux of a wide range of constituents can be estimated. The objective of NASQAN is to characterize the water
quality of these large rivers by measuring concentration and mass transport of a wide range of dissolved and suspended
constituents, including nutrients, major ions, dissolved and sediment-bound heavy metals, common pesticides, and inorganic
and organic forms of carbon. This information will be used (1) to describe the long-term trends and changes in concentration
and transport of these constituents; (2) to test findings of the National Water-Quality Assessment Program (NAWQA); (3) to
characterize processes unique to large-river systems such as storage and re-mobilization of sediments and associated
contaminants; and (4) to refine existing estimates of off-continent transport of water, sediment, and chemicals for assessing
human effects on the world’s oceans and for determining global cycles of carbon, nutrients, and other chemicals. Additional
information about the NASQAN Program can be found at http://water.usgs.gov/nasqan/.

The National Atmospheric Deposition Program/National Trends Network (NADP/NTN) provides continuous
measurement and assessment of the chemical constituents in precipitation throughout the United States. As the lead federal

agency, the USGS works together with over 100 organizations to provide a long-term, spatial and temporal record of
atmospheric deposition generated from a network of 225 precipitation chemistry monitoring sites. This long-term, nationally
consistent monitoring program, coupled with ecosystem research, provides critical information toward a national scorecard to
evaluate the effectiveness of ongoing and future regulations intended to reduce atmospheric emissions and subsequent impacts
to the Nation’s land and water resources. Reports and other information on the NADP/NTN Program, as well as all data from
the individual sites, can be found at http://bgs.usgs.gov/acidrain/.

The National Water-Quality Assessment (NAWQA) Program of the U.S. Geological Survey is a long-term program with

goals to describe the status and trends of water-quality conditions for a large, representative part of the Nation’s ground- and
surface-water resources; provide an improved understanding of the primary natural and human factors affecting these observed
condition