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PREFACE

This index to studies of surface water traveltimes is part of a
catalog of information sources being compiled within the Resource and -
Land Information Program of the Department of the Interior, It is one
of a series of references to studies of importance to resource managers
and land use planners,
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INDEX OF TIME-OF-TRAVEL STUDIES
OF THE U.S. GEOLOGICAL SURVEY

By C. W, Boning

ABSTRACT

This index identifies locations on streams where the U, S.
Geological Survey has investigated the time of travel of a highly
soluble material moving through a reach of stream channel. This
index provides information only on the location of studied stream
reaches; it contains no basic data. It does contain, however, a list
of references to published data and analytical reports on time of
travel and a list of U.S. Geological Survey offices where basic time-
of-travel data are on file,

INTRODUCTION

The purpose of this index is to assist individuals and agencies
locate time of solute travel data. Although a great deal of information
is available, some is provided in a variety of publication series, and
some is unpublished but available for inspection and use, Since the
knowledge of study sites and data sources is not well known, the com-
pilation in this index should benefit future research and analytical
efforts,

This index is concerred only with studies conducted by the
Geological Survey prior to May 1973. Many of the studies were done
in cooperation with other Federal or State agencies.

STUDY TECHNIQUES

Techniques of aetermining the time of travel of a soluble material
have been refined in the last two decades, The earliest techniques
attempted to compute traveltime from the average cross-sectional
stream velocity at a sample of cross-sectional sites in a stream
reach or from the timing of surface floats, These techniques are an
indirect method of estimating the time of travel of a soluble material,
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They can produce estimates of only a low reliability and references to
those studies are not included in this index. Techniques of using fluo-
rescent dyes or radioactive materials as tracers were subsequently
developed and allowed the direct measurement of the time of travel of
highly soluble materials. All studies in this index utilized these
direct observational techniques. The Geological Survey has used
fluorescent dyes almost exclusively in recent years.

The basic procedure in most measurements of the time of travel
is to inject into the upstream end of a study reach a volume of radio-
active or fluorescent dye tracer and then to monitor the passage of
that tracer at one or more downstream sites. Concentrations of
radioactive tracers are measured with a radiation detector and con-
centrations of fluorescent dyes are measured with a fluorometer,
Modern fluorometers can accurately measure dye concentrations as
low as 0.1 micrograms per liter (0,1 parts per billion). Dye tracing
techniques used by the Geological Survey have been described by
Kilpatrick and others (written commun, ) and Wilson (1968).

Time of travel may be expressed by various indices; for example,
the time for an injected tracer to first reach a downstream point, the
time for the peak concentration to reach a downstream point and the
time for the mass center of the dispersed dye to reach a downstream
point, These observed indices may then be analyzed to determine
mixing and dispersion characteristics of a stream reach. Also, the
duration of time required for all of the tracer to pass a given site is
of value in providing a measure of the longitudinal dispersive char-
acteristics of the reach, These indices and characteristics change
with variations in the rate of discharge of the stream. Therefore,
time of travel is frequently measured two or more times in a reach
to determine the magnitude of time-of-travel changes in relation to
stream discharge changes,

DESCRIPTION OF TABLES

Table 1 lists reports containing basic data and analyses of time of
travel or dispersiorll investigations,

Table 2 lists stream reaches where time of travel has been ob-
served one or more times., Reaches are listed by ascending order of
Federal Information P~¢.-essing Standards (FIPS) codes, and the up-
stream end of each reacr 1s listed alphabetically by States and counties
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within a State, As further identification, both the upstream and down-
stream ends are coded and referenced to latitude, longitude, nearby
cities or prominent landmarks, and river mile where known,.

Location where basic time-o:-travel data are on file is indicated
in the last column of table 2 and in table 3, which gives the FIPS code
for each State. Inquiries about time-of-travel data for a specific
reach should be addressed to District Chief, U.S. Geological Survey,
WRD, at the address indicated in table 3.



Table 1. --Selected Data and Analytical Reports

Balding, G. O., 1970, Data on dye dispersion in a reach of the Sacra-
mento River near Red Bluff, Calif,: U.S. Geol. Survey open-file
report, Menlo Park, Calif., 9 p.

Bauer, D. P., 1968, Time of travel of water in the Great Miami
River, Dayton to Cleves, Ohio: U,S. Geol. Survey Circ. 546,
15 p.

Bowie, J. E,, and Petrie, L., R., Travel of solutes in the Lower
Missouri River: U.S. Geol. Survey Hydrol. Inv, Atlas HA 332,

Buchanan, T. J., 1964, Time of travel of soluble contaminants in
streams: Jour. of the Sanitary Engineering Div. Proc. of Am,
Soc. of Civil Engrs., v. 90, No. SA3, June 1964, p. 1-12,

Dunn, Bernard, 1964, Time-of-travel studies, Fall Creek Basin,
Tompkins County, N.Y.: U.S. Geol. Survey open-file report,
Albany, N.Y., 25 p.

1965, Time-of-travel studies, Hoosic River, North Adams,
Mass., to Hoosic Falls, N.Y.: U.S. Geol, Survey open-file
report, Albany, N.Y., 17 p.

1966, Time-of-travel studies, Lake Erie-Niagara River Basins:
U.S. Geol, Survey open-file report, No. TT-2, Albany, N.Y.,
108 p.

1966, Time-of-travel studies, Genesee River Basin: U, S,
Geol. Survey open-file report, No. TT-3, Albany, N.Y., 65 p.

1966, Time-of-travel studies, Susquehanna River, Binghampton,
N.Y., to Athens, Pa,: U.S. Geol. Survey open-file report,
TT-4, 18 p.

Dyar, T. R., Tasker G. D., Wait, R. L., and others, 1972, Hydro-
logy of the Ricéboro area coastal Georgia: Report to Georgia
Water Quality Control Board and Interstate Paper Corporation by
U.S. Geol. Survey, p. 43-70.
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Table 1, --Selected Data and Analytical Reports— Cont.

Fiscner, H., B,, 1968, Methods for predictiﬁg dispersion coefficients
in natural streams, with applications to lower reaches of the
Green and Duwamish Rivers, Wash,: U.S. Geol. Survey Prof.
Paper 582-A, 27 p.

Godfrey, R. G., and Frederick, B. J., 1963, Dispersion in natural
streams: U.S. Geol. Survey open-file report, Wash., D.C.,
75 p.

Harris, D, D., 1967, Travel rates of water ior selected streams in
the Willamette River Basin, Ore.: U.S. Geol. Survey Hydrol.
(nv. Atlas HA 273,

Harris, D. D., and Sanderson, R, B., 1968, Use of dye tracers to
collect hydrologic data in Ore,: Am., Water Resources Assoc.
Bull., Urbana, I11.,, v, 4, No. 2, p. 51-68.

Horowitz, (. M., and Anderson, P. W,, 1966, Time-of-travel
measurements on the Passaic and Pompton Rivers, N.J.: U.S.
Geol. Survey Prof. Paper 550-B, p. B199-B203.

Hubbard, E. F., and Stamper, W, G., 1972, Movement and disper-
sion of soluble pollutants in the Northeast Cape Fear estuary,
N.C.: U.S. Geol. Survey WSP 1873,

Limerinos, J. T., 1967, Data for time-of-travel study of Eel River,
Calif.: U.S. Geol Survey open-file report, Menlo Park, Calif.,
38 p.

1967, Time-or-iravel study of Mad River, Calif.: U.S. Geol.
Survey open-file report, Menlo Park, Calif., 20 p.

1967, Time-of-travel study of Trinity River, Calif.: U.S.
Geol. Survey open-file report, Menlo Park, Calif., 26 p.
Morton, R. J., 1962, Status report no. 3 on Clinch River study:
Health Physics Div., Oak Ridge National Laboratory, Oak Ridge,
Tenn., p. 88-111,
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1963, Status report no. 4 on Clinch River .study: Health Physics
Div., Oak Ridge National Laboratory, Oak Ridge, Tenn.,
p. 61-76.

1965, Status report no. 5 on Clinch River study: Health Physics
Div., Oak Ridge National Laboratory, Oak Ridge, Tenn.,
p. 108-129,

1966, Status report no. 6 on Clinch River study: Health Physics
Div., Oak Ridge National Laboratory, Oak Ridge, Tenn.,
p. 42-58.

Nelson, J. L.., Perkins, R, W,, and Haushild, W, L., 1966, Deter-
mination of Columbia River flow time downstream from Pasco,
Wash., using radioactive tracers introduced by the Hanford
reactors: Water Resources Res., v. 2, no. 1, p. 31-39,

Rathbun, R. E., Kennedy, V. C., and Culbertson, J. K., 1971,
Transport and dispersion of fluorescent tracer particles for the
flat-bed condition, Rio Grande conveyance channel near Bernardo,
N.Mex.: U.S. Geol. Survey Prof, Paper 562-1, 56 p.

Runner, G. S., 1963, Kanawha River Basin time-of-travel study:
U.S. Geol. Survey open-file report, Charleston, W, Va,, 20 p.

Schuster, J, C,, 1965, Canal discharge measurements with radio-
isotopes: Am. Soc, of Civil Engrs. Jour., v. 91, no. HY?2,
p. 101-124,

Shindel, H. L., 1969, Time-of-travel study, Mohawk River, Rome,
N.Y., to Cohoes, N,Y.: New York State Water Resources

Comm, Rept. of Inv, RI-6, 48 p.

1969, Time-of-travel study, Upper Hudson River, Fort
Edward, N.Y., to Troy Lock and Dam, Troy, N.Y.: U.S. Geol.
Survey open-fife report RI-10, Albany, N.Y., 37 p.

1973, Time-of-travel studv, Batten Kill from 0.6 mile east of
Vermont - N,Y. border to Ciarks Mills, N.Y.: U.S. Geol,
Survey open-file report RI-12, Albany, N.Y., 18 p.
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Simpson, E. S., Beetham, W. A,, and Ruggles, F. H., 1959, Hydro-
logic and tracer studies in the Mohawk River at Knolls Atomic
Power Laboratory: AEC Research and Development Report,
SO-45, 285 p.

Stewart, M, R,, 1967, Time of travel of solutes in Mississippi River
from Baton Rouge to New Orleans, La.: U.S. Geol. Survey
Hydrol. Inv, Atlas HA-260,

Taylor, K. R., 1970, Travel time and concentration attenuation of a
soluble dye in the Monocacy River, Md.: Maryland Geol. Survey
Information Circ, 9, 23 p.

Wilson, J. F,, and Forrest, W, E., 1965, Potomac River time-of-
travel measurements, in Ichiye, Takashi, Symposium on Diffusion
in Oceans and Fresh Waters, Palisades, N.Y., 1964, Proc.:
Lamont Geol, Observatory of Columbia Univ,, Pub., p. 1-18,

Wilson, J. F., and McAvoy, R. L., 1967, Water movement (in the
Patuxent River basin), in Crooks, J. W,, O'Bryan, Deric, and
others, Water resources of the Patuxent River basin, Maryland:
U.S. Geol. Survey Hydrol. Inv., Atlas HA-244, Sheet 5.

Wilson, J. F., Cobb, E. D., and Yotsukura, N., 1969, Movement of
a solute in the Potomac River estuary at Washington, D.C.: U.S.
Geol. Survey Circ, 529-B, 14 p.

Yotsukura, Nobuhirc, Fischer, H. B., and Sayre, W. W,, 1970,
Measurement of mixing characteristics of the Missouri River
between Souix City, lowa, and Plattsmouth, Nebr.: U.S. Geol.
Survey WSP 1899-G, p. G1-G29.
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Table 3.--U.S. Geological Survey Offices in
United States and Possessions.

FIPS
STATE AND CODE OFFICE LOCATION
Alabama 01l P. 0. Box V
University, Alabama 35486
Alaska 02 218 E Street - Skyline Building
Anchorage, Alaska 99501
Arizona 04 ' P.0O. Box 4070
2555 E. First Street
Tucson, Arizona 85717
Arkansas 05 Room 2301 Federal Office Bldg.
700 West Capitol Avenue
Little Rock, Arkansas 72201
California 06 855 Oak Grove Avenue
Menlo Park, California 94025
Colorado 08 Building 25, Denver Federal Center
Lakewood, Colorado 80225
Connecticut 09 P.0O. Box 715
Hartford, Connecticut 06101
District of 11 U.S. Geological Survey, WRD
Columbia National Center, Mail Stop #415
Reston, Virginia 22092
Florida 12 903 W. Tennessee Street
Tallahassee, Florida 32304
Georgia 13 Room 301, 900 Peachtree St., N.E.
Atlanta, Georgia 30309
Hawaii 15 Room 330 First Insurance Bldg.
1100 ward Avenue
Honolulu Hawaii 96814
Idaho 16" Box 036, FBUSCH, Rm. 365
550 West Fort Street
Boise, Idaho 83702
Illinois 17 P.O. Box 1026
Champaign, Illinois 61820
Indiana 18 1819 North Meridian Street

Indianapolis, Indiana 46202
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Table 3.--U.S. Geological Survey Offices in
United States and Possessions.=--Continued

STATE AND FIPS

OFFICE . LOCATION

CODE
Iowa 19 1041 Arthur Street
Iowa City, Iowa 52240
Kansas 20 1950 Avenue "A" - Campus West
University of Kansas
Lawrence, Kansas 66044
Kentucky 21 Room 572 Federal Building
600 Federal Place
Louisville, Kentucky 40202
Louisiana 22 P.0O. Box 66492
Baton Rouge, Louisiana 70806
Maine 23 State House Annex - Capitol
Shopping Center
Augusta, Maine 04330
Maryland 24 8809 Satyr Hill Road

Massachusetts 25

Michigan 26

Minnesota 27

Mississippi 28

Missouri 29
Nebraska 31
Nevada 32

Parkville, Maryland 21234

150 Causeway Street, 10th Floor
Boston, Massachusetts 02114

2400 Science Parkway
Red Cedar Research Park
Okemos, Michigan 48864

1033 Post Office Building
St. Paul, Minnesota 55101

430 Bounds Street
Jackson, Mississippi 30206

P.O. Box 340
Rolla, Missouri 65401

Room 127, Nebraska Hall
901 17th Street
Lincoln, Nebraska 68508

Room 229 - Federal Building

705 North Plaza Street
Carson City, Nevada 89701

68

AN

""\( S



Table 3.--U.S. Geological Survey Offices in
United States and Possessions.--Continued

STATE AND FIPS OFFICE LOCATION
CODE

New Hampshire 33 Room 307 Federal Building

55 Pleasant Street

Concord, Massachusetts 03301
New Jersey 34 P.O. Box 1238

Trenton, New Jersey 08607
New Mexico 35 P.O. Box 4369

Albuquerque, New Mexico 87106
New York 36 P.O. Box 948

Albany, New York 12201
North Carolina 37 P.O. Box 2857 _

Raleigh, North Carolina 27602
North Dakota 38 P.0O. Box 778

Bismarck, North Dakota 58501
Ohio 39 975 West Third Avenue

Columbus, Ohio 43212
Oklahoma 40 Room 4301, Federal Building and

U.S8. Courthouse

200 Northwest 4th Street

Oklahoma City, Oklahoma 73102
Oregon 41 P.O0. Box 3202

Portland, Oregon 97208
Pennsylvania 42 P.O. Box 1107

Harrisburg, Pennsylvania 17108
Rhode Island 44 Room 314 Federal Bldg. & USPO

Providence, Rhode Island 02903
South Carolina 45 2001 Assembly Street, Suite 200

Columbia, South Carolina 29201
South Dakota 46 P.0O. Box 1412

Huron, South Dakota 57350
Tennessee 47 144 Federal Office Bldg.

Nashville, Tennessee 37203
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Table 3.--U.S. Geological Survey Offices in
United States and Possessions.--Continued

STATE AND FIPS

OFFICE LOCATION

CODE

Texas 48 630 Federal Building

300 East 8th Street

Austin, Texas 78701
Utah 49 8002 Federal Building

125 South State Street

Salt Lake City, Utah 84111
Vermont 50 P.0O. Box 628

8 East State Street

Montpelier, Vermont 05602
Virginia 51 200 West Grace Street, Room 304

Richmond, Virginia 23220
Washington 53 Room 300, 1305 Tacoma Avenue South

Tacoma, Washington 98402
West Virginia 54 Room 3303, Federal Building and

Court House

500 Quarrier Street, East

Charleston, West Virginia 25301
Wisconsin 55 Room 200, 1815 University Avenue

' Madison, Wisconsin 53706

Wyoming 56 P.0O. Box 2087

POSSESSIONS AND CODE

Cheyenne, Wyoming 82001

OFFICE LOCATION

Puerto Rico 72

Building 652
Ft. Buchanan, Puerto Rico 00934
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