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PREFACE

The need for disseminating current information on activities in the field of 
sedimentation was proposed by the chairman of the Federal Interagency River 
Basin Committee's Subcommittee on Sedimentation shortly after the subcommittee 
was formed in May 1946. At the fifth meeting of the subcommittee on 
September 17, 1946, the members approved this proposal and agreed to the 
issuance of a quarterly report as one means of effecting better coordination 
of the work of various Federal Agencies in the field of sedimentation.

Quarterly reports were issued during the period of July 1, 1946, through 
June 30, 1947, when the reporting period was changed to a 6-month period, 
and semiannual reports were issued through 1953. Starting in 1954 and con­ 
tinuing through the present, these reports have been made annually and cover 
the activities of the Federal Agencies in the field of sedimentation on a 
calendar-year basis.

This report is a digest of information furnished by Federal Agencies CTI 
sedimentation investigations, both ongoing and planned. Included in the 
report are a review of important findings, new methodologies, new publications, 
laboratory and other research activities, and other pertinent information. The 
material is organized on the basis of the 21 water resources regions delineated 
by the U.S. Water Resources Council (WRC) for use in the national assessment 
(see figure 1). A listing by WRC region of stations at which sediment data 
have been obtained is given in table 3 of the appendix. Within each region, 
the stations are arranged according to their 8-digit hydrologic unit code. 
Stations for which the hydrologic unit code was not available are given at 
the end of the listing under "Miscellaneous." Also given in the appendix is 
an explanation of the column headings in the station listings, the code number 
and abbreviations used for State, county, and other areas (table 1), and the 
code for each organization reporting activities in this volume (table 2).
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NEW ENGLAND REGION 

CORPS OF ENGINEERS

New England Division

Report on sedimentation and erosion activities in the New England 
Division is as follows:

1. Black Rock Lake, Connecticut. Reforestation efforts are now 
complete (11,000 seedlings) on a large borrow area which has been the 
major contributor to lake sedimentation. Since 1975, 7500 c.y. of 
sediment have been removed. This reforestation project is expected to 
greatly reduce the sediment problem, however, one additional silt removal 
action will be budgeted for in FY 84.

2. Northfield Brook Lake, Connecticut. A fall 1980 (FY 81) drawdown 
is planned for the removal of 3600 c.y. of sediment from the 8-acre 
lake. Sources contributing to this sediment problem have declined to a 
negligible rate, and it is anticipated that this planned removal should 
be the last for at least ten years.

3. Hop Brook Lake, Connecticut. A complete approach to sediment and 
water quality problems at Hop Brook f s 21-acre lake has been implemented 
to reduce sediment, improve the water resource, fishery and recreational 
value: Under the provisions of a contract awarded in FY 79, covering the 
sale of 160,000 c.y. of sand and gravel, the buyer commenced work on a 
three year, overall deepening and lake bed restructuring project to our 
specifications. At the end of this, the second season, approximately 
90,000 c.y. of sand and gravel have been removed.

4. North Hartland Lake, Vermont. The feasibility of removing silt 
which has accumulated along lakeshore areas as a result of bank slumping 
is still being considered. The planting of vegetation to halt erosion 
and further slumping is scheduled for this spring.

5. North Springfield Lake, Vermont. Sedimentation at the confluence 
of the Black River's North Branch and the recreation pool at Stoughton 
Pond will be removed after a plan for draining the pool is finalized. 
The ogee weir that serves as the pool's outlet must be modified. Routine 
maintenance may then be applied to the silt removal.

6. Otter Brook Lake, New Hampshire. A continuing silt removal 
project of approximately 1500 c.y. will be performed this year, to 
maintain a desirable current pattern that will help to keep the bathing 
area clean.

7. Townshend Lake, Vermont. Annual silt removal is budgeted for 
accumulations around the beach area. Debris removal from below the log 
boom is scheduled for FY 82. Accumulations around the boat ramp are 
being studied for possible removal through sale or contract.



8. Littleville Lake, Massachusetts. Sedimentation along the channel 
from the Dayville Boat Ramp to the lake has not yet been removed. An 
estimated 45,000 c.y. of sediment have filled the 300 to 400 foot long, 
50 foot wide channel to a depth of 3 feet. Turbidity and boating 
problems have resulted. Budget request has been submitted for approval 
for FY 82 removal.



NEW ENGLAND REGION 

GEOLOGICAL SURVEY

St. John Subregion

1. Suspended-sediment data are being collected on a monthly basis at Aroostoo1' 
River at Caribou, Maine, and at St. John River near Van Buren, Maine, as a part 
of the National Stream Quality Accounting Network (NASQAN).

Penobscot Subregion

1. Suspended-sediment data are being collected on a monthly basis at Penobscot 
River at Eddington, Maine, (relocated from West Enfield) as a part of NASQAN.

Androscoggin Subregion

1. Suspended-sediment data are being collected on a monthly basis at Kennebec 
River near North Sidney, Maine, (relocated from Bingham) and at Androscoggin 
River at Brunswick, Maine, as a part of NASQAN.

2. Suspended-sediment data are being collected on a monthly basis for the 
U.S. Corps of Engineers at Wild River at Gilead, Maine, as a part of the 
National Hydrologic Benchmark Network.

Maine Coastal Subregion

1. Suspended-sediment data are being collected on a monthly basis at St. 
Croix River at Mi 11town, Maine, and at Narraguagus River at Cherryfield, 
Maine, as a part of NASQAN.

Saco Subregion

1. Suspended-sediment data are being collected on a monthly basis at Saco 
River at Cornish, Maine, and at Presumpscot River near West Falmouth, Maine, 
as a part of NASQAN.

Merrimack Subregion

1. Suspended-sediment data are being collected on a monthly basis at 
Merrimack River above Lowell, Mass., as a part of NASQAN.

Connecticut Subregion

1. Suspended-sediment data are being collected on a monthly basis at 
Connecticut River at North Walpole, N.H., and at Connecticut River at 
Thompsonville, Conn., as a part of NASQAN.



Massachusetts-Rhode Island Coastal Subregion

1. Suspended-sediment data are being collected on a monthly basis at CNrles 
River at Dover, Mass., Blackstone River at Mi 11vilie, Maine, and at Pavcatuck 
River at Westerly, R.I., as a part of NASQAN.

Connecticut Coastal Subregion

1. Suspended-sediment data are being collected on a monthly basis at BTack 
River at Coventry, Vt., Housatonic River at Stevenson, Conn., Shetucket River 
at South Windham, Conn., and at Quinebaug River at Jewett City, Conn, as 
a part of NASQAN.

2. Suspended-sedient data are being collected on approximately a daily basis 
at Yantic River at Yantic, Conn., to determine daily sediment loads.

Special Studies

1. Sediment data are being collected on approximately a daily basis at Hou­ 
satonic River at Great Barrington, Mass., Housatonic River at Falls Village, 
Conn., and Housatonic River at Gaylordsville, Conn., as part of a stud.' to 
determine the quantity, distribution, and method of transport of PCB in the 
Housatonic River. The study is being done in cooperation with the State of 
Connecticut Department of Environmental Protection.

For additional information about Geological Survey activities within this 
region, contact the following offices:

District Chief, WRD District Chief, WRD
U.S. Geological Survey U.S. Geological Survey
135 High Street, Room 235 150 Causeway Street, Suite 1001
Hartford, CT 06103 Boston, MA 02114



NEW ENGLAND REGION 

SOIL CONSERVATION SERVICE

1. Studies of sediment damages and determinations of sediment yields 
were made for work plans in the following watersheds:

a. River Basin Investigations

(1) SCS-Maine, in cooperation with the Statewide USDA
208 committee, completed a "Study of Non-point Agri­ 
cultural Pollution" (SNAP) to identify: the location, 
extent, and kind of agricultural practices causing 
soil erosion. One phase of this study included com­ 
putation of soil erosion rates on all cropland fields 
over 10 acres in size in the state. A statewide summary 
report and individual reports for each of the state's 
16 Soil and Water Conservation Districts were prepared.

(2) SCS-Maine completed Phase I of the SCS National Erosion 
Inventory, which was an inventory of land use and sheet 
and rill erosion rates. Results of this inventory were 
published in August 1979, in "A Profile of Maine's Soil 
and Water Resources from the National Resources Inventor­ 
ies, 1977, Phase I, Land and Use and Sheet and Rill 
Erosion."

(3) Field work was completed and data was submitted for Phase 
II of the above inventory, which covered gully, stream- 
bank, construction site, and road bank erosion. Results 
are expected to be published in 1980.

2. Reservoir Sediment Deposition Surveys

a. A sedimentation survey was conducted on a multi-purpose 
PL-566 reservoir, Violette Brook Site 2, Van Buren, Aroo- 
stook County, Maine in June 1979. The original survey was 
done in 1974. Sediment accumulations have not yet been 
computed.

b. Original capacity computations were made on the Presque 
Isle Stream Site 7, Hanson Lake, Aroostook County, Maine 
in October 1979.

c. A reservoir sedimentation survey was made on the Lake 
Kennedy-Forest City RAMP Project in Susquehanna County 
Pennsylvania.

d. A reservoir sedimentation survey was made on Furnace 
Brook-Site #2 in Warren County, New Jersey.



MID ATLANTIC REGION

CORPS OF ENGINEERS

Baltimore District

North Atlantic Division

The following data are on accumulated sediment, collected during 1979. 
The data are records of the material removed during routine maintenance 
of flood control projects.

Project Location 

Almond Dam, NY 

Arkport Dam, NY 

Binghampton, NY

Canisteo, NY

Corning, NY 

Home 11, NY

Stream

Canacadea Cr. 

Canisteo River 

Pierce Creek

Purdy Creek

Cutler Creek

Chauncey Run 

Canisteo River

Crosby Creek

Lisle, NY

Whitney Point, NY Tioughnioga River

Dudley Creek and 
Tioughnioga River

Sediment 
Removal

Rt. 21 Br. 

Intake channel

Channel above paved 
channel

Belden Street drop 
structure and 
channel below

Check Dam

Confluence with 
Bennett Creek

Above upper drop 
structure

Check dams

Downstream of paved 
channel and Cedar 
Street

Check dam & channel 
above

At confluence with 
Canisteo River

Channel at 
confluence

Channel 

6

Sediment 
Removed 
During 1979 
(CU YDS)

1,500

4,201

1,950

1,190

5,294

2,485

1,272

600

448

4,164

296

1,790

5,254



New York District

The District Conducted sediment tests at the following locations:

Project Name Bioassay** Bioaccumulation Grain Size

Gowanus Creek Channel* XXX
WestChester Creek* XXX
Newtown Creek* XXX
Newark Bay* XXX
Mamaroneck Harbor* XXX
Passaic River XXX
Bronx River* XXX
Edgewater - Weehawken* XXX
Dutch Kills* XXX
Raritan River - N* X X X
Raritan River - S* X X X
Raritan Bay* XXX
Raritan River Cutoff* XXX
Kill Van Kull* XXX
Sandy Hook Bay* XXX
Sandy Hook Leonardo* XXX
N. Shooters Is.* X X X
Red Hook Anchorage* XXX

 Navigation Project
**The bioassay of appropriate sensitive marine organisms can be used 

as an aid in evaluating the importance of dissolved chemical constituents 
released from the sediment during disposal operations. This procedure 
can also be used to evaluate the effect of suspended particulate matter 
that is present in the water column for certain periods of time during 
disposal of dredged material. A series of experimental treatments and 
controls are established using the liquid phase or suspended particulate 
phase of the dredged material and disposal site water. The test 
organisms are added to the test chambers and incubated under standard 
conditions for a prescribed period of time. The surviving organisms are 
examined at appropriate intervals to determine if the test material is 
producing an effect.

Philadelphia District

District sedimentation activities during 1979 were as follows:

1. Continued financial support of the United States Geological 
Survey for the collection of sediment data at:

(a) Delaware River at Trenton, New Jersey.

(b) Schuylkill River at Berne, Pennsylvania.



(c) Schuylkill River at Philadelphia, Pennsylvania.

(d) Tulpehocken Creek at Blue Marsh Damsite Post-Impoundment Studies,

2. Up-dated Sediment Surveys of District Reservoir projects:

(a) Prompton Lake.

(b) Beltzville Lake.

3. Initial Sediment Survey Range lines at Blue Marsh Lake (setting 
of baseline conditions).
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MID ATLANTIC REGION 

GEOLOGICAL SURVEY

Richelieu Subregion

1. Suspended-sediment data are being collected on a periodic basis at Richelieu 
River (Lake Champlain) at Rouses Point, N.Y., as a part of the National Strea^ 
Quality Accounting Network (NASQAN).

Upper Hudson Subregion

1. Suspended-sediment data are being collected on a daily basis at Hudson River 
at Stillwater, N.Y., and Hudson River at Waterford, N.Y., in cooperation with 
the New York State Department of Environmental Conservation. Sediment data 
collected on a daily basis at Mohawk River at Cohoes, N.Y., was discontinued 
September 30, 1979. Collection of sediment data at Hudson River at Rogers 
Island at Ft. Edward, N.Y., and Hudson River at Schuylerville, N.Y., was re­ 
duced from daily to periodic basis on September 30, 1979.

2. Suspended-sediment data are being collected on a periodic basis at Hudson 
River at Glens Falls, N.Y., in cooperation with the New York State Department 
of Environmental Conservation (discontinued September 30, 1979).

3. Suspended-sediment data are being collected on a periodic basis at Hudson 
River at Green Island, N.Y., as a part of NASQAN.

4. Suspended-sediment are being collected on a periodic basis at Esopus Creek 
at Shandaken, N.Y., as a part of the National Hydrologic Benchmark Network.

5. Suspended-sediment data are being collected on a periodic basis at Hudson 
River at Castleton-on-Hudson, N.Y., Hudson River at Catskill, N.Y., Hudson 
River at Staatsburg, N.Y., Hudson River at Clinton Point near New Hajburg, 
N.Y., and Hudson River at Highland Falls, N.Y., in cooperation with New York 
Department of Environmental Conservation.

Lower Hudson-Long Island Subregion

1. Suspended-sediment data are being collected at Passaic River at Little Falls, 
N.J., Raritan River near South Bound Brook, N.J., Peconic River at Riverhead, 
N.Y., Nissequoque River near Smithtown, N.Y., and at Carmans River at Yaphawk, 
N.Y., as a part of NASQW.

2. Suspended-sediment data are being collected twice monthly at Passaic River 
at Singac, N.J., and Passaic River at Elmwood Park, N.J., as part of the Environ­ 
mental Protection Agency's National Water Quality Surveillance System program*



Delaware Subregion

1. Suspended-sediment data are being collected on a monthly basis at Toms 
River near Toms River, N.J., Maurice River at Norman, N.J. , and West Branch 
Wading River at Maxwell, N.J., and on a daily basis at Delaware River at 
Trenton, N.J., as a part of NASQAN.

2. Suspended-sediment data are being collected on a monthly basis at McDonalds 
Branch in Lebanon State Forest, N.J., as a part of the National Hydrolcgic 
Benchmark Network.

3. Suspended-sediment data are being collected on a daily basis at BraMy- 
wine Creek at Wilmington, Del., in cooperation with the Delaware Geological 
Survey.

4. Suspended-sediment data are being collected on a daily basis at two sites 
on the Schuylkill River, Berne and Philadelphia (Manayunk), Pa. The data 
will be anaylzed by the U. S. Corps of Engineers to evaluate the Delaware 
River dredging programs. Sediment data are also being collected on a cfaily 
and storm basis on Schuylkill River near Landingville, Penn. , to determine 
storm and daily sediment discharge rates.

Susquehanna Subregion

1. Suspended-sediment data are being collected on a daily basis at Switzer 
Creek near Cohocton, N.Y., and with an automatic sampler to provide additional 
data during high flow. Data are collected in cooperation with the Suscuehana 
River Basin Commission.

2. Suspended-sediment data are being collected on a monthly and storm event 
basis at Young Womens Creek near Renovo, Penn., as part of the National Hydro- 
logic Benchmark Network.

3. Suspended-sediment data are being collected at Juniata River at Newport, 
Penn., as a Federal sediment index station.

4. Suspended-sediment data are being collected on a daily basis at Tiopa River 
at Lindley, N.Y., in cooperation with the U.S. Corps of Engineers.

5. Suspended-sediment data are being collected on a daily basis at Susauehanna 
River at Conowingo, Md., for the Environmental Protection Agency's Cherapeake 
Bay Program and as a part of

Upper Chesapeake Subregion

1. Suspended-sediment data are being collected on a montly basis at Chmtank 
River near Greensboro, Md. , and at Patuxent River near Bowie, Md. , as a 
part of NASQAN.

TO



Potomac Subregion

1. Suspended-sediment data are being collected on a monthly basis at the fol­ 
lowing stations as part of the hydrologic assessment of the Eastern Coal
Province:

f
a. North Branch Potomac River at Steyer, Md.
b. Savage River below Savage River Dam near Bloomington, Md.
c. Georges Creek at Franklin, Md.
d. North Branch Potomac River at Pinto, Md.
e. Wills Creek near Cumberland, Md.

2. Suspended-sediment data are being collected on a daily basis at North 
Branch Potomac River near Cumberland, Md., and at Monacacy River at Reichs 
Ford Bridge near Frederick, Md., in cooperation with the Maryland Geological 
Survey.

3. Suspended-sediment data are being collected on a daily basis at Conooo- 
cheague Creek at Fairview, Md., and at Potomac River at Point of Rocks, 
Md., as a part of the Federal CBR program.

4. Suspended-sediment data are being collected at Potomac River at Shepherds- 
town, W.Va., and Shenandoah River at Millville, W.Va., as a part of NASQAN.

5. Suspended-sediment data are being collected on a monthly basis at Lost 
River at McCauley near Baker, W. Va., for the U.S. Soil Conservation Service 
(discontinued September 30, 1979).

6. Suspended-sediment data are being collected on a monthly basis at North 
Fork of South Fork Potomac River at Cabin, W.Va., and at Abram Creek at 
Highway 50 Bridge near Mount Storm, W.Va., as part of the Coal Hydrology 
Program.

7. Suspended-sediment data are being collected on a daily basis at Potomac 
River at Chain Bridge, Washington, D.C., for the Environmental Protection 
Agency's Chesapeake Bay Program, and as part of NASQftN.

Lower Chesapeake Subregion

1. Suspended-sediment data are being collected on a daily basis on Rappahanock 
River at Remington, Va., as a Federal sediment index station.

Special Studies

1. A study of non-point sources of sediment, nutrients, and pesticides was 
started during the 1977 water year in the Pequea Creek Basin in Lancaster 
County, Pennsylvania. Data collection which continued through the 1978 
water year includes the operation of an automatic suspended-sediment sam­ 
pler on the Pequea Creek at Martic Forge. The stucty is in cooperation with 
the Susquehanna River Basin Commission, and has the support of the 
Chesapeake Bay Program.
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2. Sediment data were collected during the 1978 and 1979 water years at 
three sites in Northern Pennsylvania. The data were collected as part of 
a study to evaluate the effects of surface mining operations on the Babb 
Creek basin. The study is in cooperation with USGS-OACR.

3. The basic suspended-sediment sampling network of 210 stations established 
by the New Jersey District is carried out in cooperation with the U.S. Corps 
of Engineers, N.J. Department of Environmental Protection, and the N.J. Depart­ 
ment of Agriculture, Soil Conservation Service. Suspended-sediment samples 
are collected six to eight times a year.

4. Collection of sediment data was obtained at the Coastal Plain Index Station
at Great Egg Harbor River at Folsom, N.J., normally at a frequency of twice
weekly and twice daily during runoff conditions. This work is being done
as part of the Federal CBR program to determine trends and the general hydrologic
conditions.

For additional information about Geological Survey activities within this 
region, contact the following offices:

District Chief, WRD 
U.S. Geological Survey 
Carrol 1 Building, Room 208 
8600 LaSalle Road 
Towson, MD 21204

District Chief, WRD 
U.S. Geological Survey 
P.O. Box 1238
Federal Building, Room 436 
Trenton, NJ 08607

District Chief, WRD 
U.S. Geological Survey 
Federal Building and U.S.
Courthouse 

Room 3017
500 Quarrier Street 
East Charleston, WV 25301

District Chief, WRD 
U.S. Geological Survey 
P.O. Box 1350 
U.S. Post Office and

Courthouse Building, Room 304 
Albany, NY 12201

District Chief, WRD 
U.S. Geological Survey 
200 Grace Street, Room 304 
Richmond, VA 23220

District Chief, WRD 
U.S. Geological Survey 
Post Office Box 1107 
4th Floor, Federal Building 
228 Walnut Street 
Harrisburg, PA 17108
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SOUTH ATLANTIC-GULF REGION 

CORPS OF ENGINEERS

South Atlantic Division 

Charleston District

A sedimentation report for W. Kerr Scott Reservoir is being compiled by 
the Charleston District. All data has been gathered and computations 
have been made. The report is scheduled to be released during March 1980.

Jacksonville District

Suspended sediment measurements were made monthly on Rio Fajardo Basin in 
Puerto Rico.

Mobile District

Sedimentation Range Network Monitoring

1. The sedimentation range networks in the Demopolis and Gainesville 
Projects were resurveyed during the year. These projects are located on 
the Tombigbee River and are a part of the Tennessee-Tombigbee Waterway.

2. Complete network resurveys of the projects are made annually to 
provide data for a cooperative study that is being conducted by this 
office and the Waterways Experiment Station at Vicksburg, Mississippi.

3. In addition, resurveys of selected ranges are being conducted at 
6 month intervals to supplement the data collected annually.

Sedimentation Design Memoranda

1. The sedimentation design memorandum for the Aberdeen Lock and Dam 
project was completed and approved on 17 September 1979.

2. Work has progressed during 1979 on the sedimentation design 
memorandum for the Canal Section Project. This memorandum is the fifth 
in a series of five for the Tennessee-Tombigbee Waterway.

Sedimentation Studies

1. The on-going study to determine the natural sedimentation 
characteristics of the Tibbee River and its tributaries continued through 
1979 and probably will be completed in 1980.

2. The analysis to determine the erosion rates, deposition, and 
predicted future effects to six Alabama Power Company dams by the 
proposed construction of the Coosa River Waterway continued, but without 
much progress due to the limitation of man-hours available.
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3. Plans were formulated to conduct a study of the lower Tombigbee 
and Alabama Rivers and the Mobile River Delta. This plan is being 
implemented in 1980 with emphasis on the sedimentation load being 
deposited in the delta and amount being passed into Mobile Bay.

Suspended Sediment Investigations

1. During the year data were collected on a daily basis from four 
locations, on the Tombigbee River, at Columbus, Aberdeen, Amory, and 
Fulton, Mississippi. Additionally, suspended sediment samples were 
obtained at about 5-week intervals at 20 stations located in the 
Tombigbee River basin. Three stations were discontinued during 1979 - 
Tombigbee River above Columbus, MS, Town Creek above Amory, MS and 
Alabama River at Clairborne, AL. The 1978 report stated that this office 
discontinued the collection of data at three stations - North Abbott arH 
Trebloc on Houlka Creek and Mayhew on Catalpa Creek, however this 
function was resumed in 1979.

2. Progress is being made on installing permanent suspended sediment 
monitors on dams located in the Term-Tom Project area. It is anticipated 
that collection of data at 3 dams will begin in 1980 and will become part 
of the process for monitoring post-project sedimentation effects of the 
Tennessee-Tombigbee Waterway.

Savannah District

Core sediment samples were gathered in Hartwell and Clark Hill Lakes on 
20-23 March 1979 and analyzed for iron,manganese, phosphorous,and 
mercury. A list of the sampling stations is as follows:

Chauga River at Highway 123
Keowee River at County Road 291
Twelve Mile Creek at Highway 15
Seneca River at Highway 93
Seneca River Between Martin Creek and Coneross Creek
Tugaloo River at 1-85
Seneca River at 1-85
Twelve Mile Creek at 1-85
Savannah River at Junction of Tugaloo and Seneca Rivers
Savannah River at Richard B. Russell damsite
Long Cane Creek at Highway 28
Savannah River at Highway 378
Little River at Highway 378
Broad River at Highway 77
Savannah River at Confluence with Fishing Creek
Fishing Creek at Highway 77
Little River at Highway 47
Little River at Highway 43
Hart Creek near Big Hart Park
Little River at Confluence with Kemp Creek
Savannah River near Modoc, SC
Savannah River at Confluence with Little River, GA

14



Wilmington District 

Sedimentation Surveys

1. John R. Kerr Dam and Reservoir, Roanoke River, VA and NC. The 
sedimentation ranges at Kerr were resurveyed during 1976 in order to 
determine the amount of storage lost to sedimentation since the last 
survey was made in 1959-60. Equipment used was a 17-foot fiberglass 
boat, a Raytheon Model 719-B Fathometer with narrow beam transducer, an 
Interspace Technology Model 412 Digitizer, a Systron-Donner Model 5103 
digital printer and a Tellurometer Model CA-1000-D range meter. A report 
is drafted and will be finalized just as soon as higher priority work 
will permit. When adjustments are made in the reservoir capacity curve, 
the dependable capacity of the project will be redetermined and power 
sales contracts modified to reflect the new dependable capacity.

2. Philpott Lake, Smith River, VA. The sedimentation ranges at 
Philpott were resurveyed during 1976 in order to determine the amount of 
storage lost to sedimentation since the last resurvey was made in 1960. 
Equipment was the same as listed for John H. Kerr. Preparation of a 
final report on the resurvey is underway. The report should be completed 
in 1980. The dependable capacity of Philpott will be redetermined, if 
necessary, but not until both Kerr and Philpott can be redetermined 
together.

3. B. Everett Jordan Dam and Lake, Haw River, NC. In CY 1979 a 
system of 57 sedimentation ranges were established across the main body 
and tributaries of Jordan Lake (a new unfilled lake), extending upstream 
as far as the upper limits of the top of the flood control pool. Ranges 
were monumented and vertical and horizontal survey run. Objective of the 
system is to be able to periodically determine the amount of sediment 
deposits in the lake through resurveys.

Sediment Load Measurement. Two suspended sediment sampling stations (at 
Randolph, VA on Roanoke River and at Paces, VA on Dan River) upstream 
from John H. Kerr Reservoir were operated. The data (suspended sediment, 
particle size, chemical analysis and temperature) were used in connection 
with operation and maintenance of the reservoir.
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SOUTH ATLANTIC-GULF REGION 

GEOLOGICAL SURVEY

Chowan-Roanoke Subregion

1. Suspended-sediment data are being collected daily during flood events and 
at 7-day intervals for periods of medium to low flows at Dan River at Paces, 
Va.» and at Roanoke River at Randolph, Va., in cooperation with the U.S. 
Corps of Engineers.

2. Suspended-sediment data are collected monthly at Roanoke River at Roanoke 
Rapids, N.C., as part of the National Stream Quality Accounting Networf' (NASQAN),

Neuse-Pamlico Subregion

1. Suspended-sediment data are being collected on a daily basis at the main 
station on the Chicod Creek and on a monthly basis at three sites in the 
Chicod Creek watershed near Grimesland, N.C., in cooperation with the U.S. 
Soil Conservation Service. Automatic sediment samplers were installed at two 
in-stream sediment traps to determine settling characteristics of the traps. 
Cross-sectional surveys of the traps were made immediately following major 
storms to determine the amounts of sediment deposited by high flows.

2. Suspended-sediment data are collected monthly at three sites as par*, of 
NASQAN.

Cape Fear Subregion

1. Suspended-sediment data are being collected at Black River at Dunn, N.C. 
to determine effects on stream characteristics by channel construction. 
This is being done in cooperation with the U.S. Corps of Engineers.

2. Suspended-sediment data are collected monthly on the Cape Fear River at Lock 
1 as part of the NASQAN program.

Pee Dee Subregion

1. Suspended-sediment data are being collected on a monthly basis at Scape 
Ore Swamp near Bishopville, S.C., as a part of the National Hydrologic Bench­ 
mark Network.

2. Suspended-sediment data are being collected on a monthly basis at Lynches 
River at Effingham, S.C., Black River at Kingstree, S.C., Pee Dee River at 
Pee Dee, S.C., and at Pee Dee River near Rockingham, N.C., as a part o* 
NASQAN.

3. Suspended-sediment data are being collected at the Yadkin River at Yadkin 
College, N.C., as a Federal Sediment Index Station.
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Santee-Edisto Subregion

1. Suspended-sediment data are being collected on a monthly basis at Lakes 
Marion - Moultrie Diversion Canal near Pineville, S.C., at Edisto River near 
Givhans, S.C., and at Coosawhatchie River near Hampton, S.C., as a part 
of NASQAN.

2. Suspended-sediment data are being collected on a monthly basis at Crawl 
Creek near Pineville, S.C., Santee River below St. Stephens, S.C. This is 
being done in cooperation with the U.S. Corps of Engineers.

Ogeechee-Savannah Subregion

1. Suspended-sediment data are being collected on a monthly basis at Upper 
Three Runs near New Ellenton, S.C., as a part of the National Hydrologic 
Benchmark Network.

2. Suspended-sediment data are being collected on a monthly basis at Savannah 
River near Clyo, Ga., and at Ogeechee River near Eden, Ga., as a part of 
NASQAN.

3. Suspended-sediment data are being collected on a periodic basis at Brier 
Creek near Wagesboro, Ga., in cooperation with the Georgia Geologic Survey.

Altamaha-St. Marys Subregion

1. Suspended-sediment data are being collected on a monthly basis at Falling 
Creek near Juliette, Ga., as a part of the National Hydrologic Benchmark 
Network.

2. Suspended-sediment data are being collected on a monthly basis at Altamaha 
River near Everett City, Ga., at Satilla River at Atkinson, Ga., and at one 
site in Florida as a part of NASQAN.

3. Suspended-sediment data are being collected at South River near McDonough, 
Ga., at Yellow River near Covington, Ga., at Pates Creek near Flippin, Ga., 
Ohoope River near Reidsville, Ga., Penholoway Creek near Jessup, Ga., and 
at Little Satilla River near Offerman, Ga., in cooperation with the Georgia 
Geologic Survey Division.

St. Johns Subregion

1. Suspended-sediment data are being collected on a periodic basis at three 
sites in Florida as a part of NASQAN.

Southern Florida Subregion

1. Suspended-sediment data are being collected on a periodic basis at seven 
sites in Florida as a part of NASQAN.

17



Peace-Tampa Bay Subregion

1. Suspended-sediment data are being collected on a periodic basis at five 
sites in Florida as a part of NASQAN.

Suwannee Subregion

1. Suspended-sediment data are being collected on a monthly basis at four 
sites in Florida as a part of NASQAN.

Ochlockonee Subregion

1. Suspended-sediment data are being collected on a monthly basis at two 
sites in Florida as a part of NASQAN.

2. Suspended-sediment data are being collected on a periodic basis at one 
site in Florida as a part of the National Hydrologic Benchmark Network.

Apalachicola Subregion

1. Suspended-sediment data are being collected on a monthly basis at three 
sites in Florida as a part of NASQAN.

2. Suspended-sediment data are being collected on a periodic basis at Chatta- 
hoochee River near Cornelia, Ga., at Sweetwater Creek near Austell, Ga., 
at Upatoi Creek near Columbus, Ga., in cooperation with the Georgia Geologic 
Survey.

Choctawhatchee-Escambia Subregi on

1. Suspended-sediment data are being collected on a monthly basis at four 
sites in Florida as a part of NASQAN.

Alabama Subregion

1. Suspended-sediment data are being collected on a periodic basis at Coosa- 
wattee River near Ellijay, Ga., Holly Creek near Chatsworth, Ga., and West 
Armuchee Creek near Subligna, Ga., in cooperation with the Georgia Geologic 
Survey.

2. Suspended-sediment data are being collected in the Upper Coosa River basin 
at two sites on a monthly basis and at ten sites on a quarterly basis as part 
of the OSM Coal Hydrology study in Georgia.

3. Suspended-sediment data are being collected on a monthly basis at Alabama 
River at Montgomery, Ala., and at Alabama River at Claiborne, Ala., as a 
part of NASQAN.
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Mobile-Tombigbee Subregion

1. Suspended-sediment data are being collected on a monthly basis at Tombigbe's 
River at Gainesville, Ala., and at Tombigbee River at Coffeeville lock and 
dam, Ala., and at Black Warrior River below Warrior Dam near Eutaw, Ala., 
as a part of NASQAN.

2. Suspended-sediment data are being collected on a monthly basis at Sipsey 
Fork near Grayson, Ala., as a part of the National Hydrologic Benchmark Net­ 
work.

3. Suspended-sediment data are being collected by an automatic pumping sampler 
at Mackeys Creek near Dennis, Miss., in cooperation with the U.S. Corps of 
Engineers, to estimate the impact of sediment loads on the Tennessee- 
Tombigbee Waterway.

Pascagoula Subregion

1. Suspended-sediment data are being collected on a monthly basis at Pascagoula 
River near Benndale, Miss., and at Wolf Creek near Landon, Miss., as a part 
of NASQAN.

2. Suspended-sediment data are being collected on a bimonthly basis at Cypress 
Creek near Janice, Miss., as a part of the National Hydrologic Benchmark 
Network.

Pearl Subregion

1. Suspended-sediment data are being collected on a daily basis at Pearl 
River near Bogulusa, La., as a part of the Federal CBR program.

2. Suspended-sediment data are being collected on a monthly basis at Bogue 
Chitto River near Bush, La., as a part of NASQAN.

Special Studies

1. Suspended-sediment sampling by an automatic sampler was continued on 
Creek near Northport, Ala., and on Bear Creek near Samantha, Ala., as part 
of a study of coal-mine hydrology in cooperation with the Bureau of Land 
Management. Samples were collected monthly and during flood events at three 
additional sites in the Yellow Creek basin, one additional site in the Bear 
Creek basin, one site on Turkey Creek (Tuscaloosa County) near Tuscaloosa, 
Ala, and one site on Turkey Creek east of Samantha, Ala.

2. Suspended-sediment sampling by an automatic sampler was continued on Trinity 
Creek near Carbon Hill, Ala., and on Blue Creek near Oakman, Ala.

3. Suspended-sediment sampling during storm events was continued in two 
agricultural basins in southwest Georgia in conjunction with an ongoing 
study of the effects of agricultural runoff on receiving waters.
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4. Suspended-sediment sampling by automatic pumping sampler was started on 
Dorsey Creek near Arkadelphia, Ala., on March 1, 1979.

For additional information about Geological Survey activities within this 
region, contact the following offices:

District Chief, WRD
U.S. Geological Survey
P.O. Box V
Oil and Gas Board Building
Room 202
University, AL 35486

District Chief, WRD 
U.S. Geological Survey 
6481 Peachtree Industrial
Boulevard, Suite B 

Doraville, (ft 30360

District Chief, WRD 
U.S. Geological Survey 
100 W. Capitol St., Suite 710 
Jackson, MS 39201

District Chief, WRD
U.S. Geological Survey
2001 Assembly Street, Suite 200
Columbia, SC 29201

District Chief, WRD
U.S. Geological Survey
325 John Knox Road, Suite F-240
Tallahassee, FL 32303

District Chief, WRD 
U.S. Geological Survey 
P.O. Box 66492 
6554 Florida Boulevard 
Baton Rouge, LA 70896

District Chief, WRD
U.S. Geological Survey
P.O. Box 2857,
Century Station Post Office Building
Room 436
Raleigh, NC 27602

District Chief, WRD
U.S. Geological Survey
200 West Grace Street, Room 304
Richmond, VA 23220
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SOUTH ATLANTIC GULF REGION 

SOIL CONSERVATION SERVICE

1. Studies of sediment damages and determinations of sediment yields 
were made for work plans and environmental statements for the 
following:

a. Public Law 566

Major Drainage 

Rocky River

Northeast Cape 
Fear River

Northeast Cape 
Fear River

Watershed

Coddle-Coldwater 
Dutch Buffalo

Limes tone-Muddy 
Crk

Troublesome Crk

Stream

Coddle-Coldwater 
Dutch Buffalo

Limes tone-Muddy 
Crk

Troublesome Crk

County 

Cabarrus

State

NC

NCDuplin 

Rockingham NC

Lumber River Moss Neck Crk

Choctawha tehee- Upper 
Escambia Choctawha tehee

b. River Basin Investigations

Moss Neck Crk

Wilkerson 
Crk

Robeson

Coffee, 
Dale & 
Geneva

NC

AL

Major Basins

Tar-Neuse 

Yadkin-Pee Dee River

2. Sedimentation Surveys

Basin Reported

Tar-Neuse 

Yadkin-Pee Dee River

State 

NC

NC 
SC

a. Sedimentation surveys are in progress on the following 
PL-566 watersheds:

Major Drainage 

Neuse River

Neuse River 

Yadkin River

Str. No. & 
Watershed

#13-Bear Crk

//1-Crabtree Crk

//10-Dutchman 
Crk

Stream

Un-Named 
Trib of 
Bear Crk

Sirrup-Iron

Un-Named 
Trib of 
Cedar Crk

County 

Wayne

Wake

Davie

State

NC

NC

NC
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Yadkin River #16-Muddy Crk South Fork McDowell NC
of Muddy

Yadkin River #7A-Third Crk Third Crk Alexander NC

A sediment deposition survey was completed on Twelve Mile Creek 
Watershed, Structure No. 12, Pickens County, South Carolina, 
during the evaluation period.

A reservoir sedimentation survey was performed at Lake Lahusage at the 
request of the Alabama Water Improvement Commission.

Major Drainage Watershed Stream County State

Upper Coosa Little River Little River DeKalb AL
Cherokee

3. Other

Environmental assessments and sediment yield studies for operational 
projects:

Major Drainage Watershed Stream County State

Savannah River Hudson River Hudson River Banks, GA
Madison, 
& Franklin
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GREAT LAKES REGION 

CORPS OF ENGINEERS

North Central Division 

Buffalo District

Lake Erie Wastewater Management Study. The Water Quality Section, 
formerly Lake Erie Wastewater Management Study, supported sample 
collection and analysis at nine streams during CY 79. Three of these, 
Broken Sword at Nevada, Sandusky River at Bucyrus, and Sandusky River at 
Upper Sandusky were discontinued at the end of FY 79. Three sampling 
stations were reestablished at the beginning of FY 80: Sandusky River at 
Mexico, E, Br. Wolf Creek at Bettsville, and W. Br. Wolf Creek at 
Bettsville.

Suspended solids is one of several parameters measured at the sampling 
stations. Other parameters are Total Phosphorus, Dissolved Ortho P, 
Nitrate and Nitrite Nitrogen, Ammonia, Silica, Chloride, Conductivity, 
Suspended Solids, Total Kjeldahl Nitrogen, Metals, and Pesticides. The 
sampling program consists of storm event sampling rather than continuous 
or periodic sampling at a regular interval. The hydrographs and 
chemographs obtained by event sampling are being used to verify and 
calibrate transport and watershed computer models.

Four additional stations will be established during CY 80 at selected 
watersheds within the Lake Erie drainage basin. These watersheds will be 
demonstration areas for reduced tillage and no-till farming practices. 
Results of event sampling will again be used to calibrate a watershed 
non-point source computer model.

Cuyahoga River Restoration Study. The Cuyahoga River Restoration Study, 
3rd Interim Preliminary Feasibility Report on Erosion and Sedimentation 
was completed in late 1979. The results of the study indicated that the 
majority of natural sediment reaching the harbor is contributed by 
diffuse nonpoint sources of erosion (primarily sheet and rill erosion) 
from critically eroding areas in the upland watershed. Areas identified 
as critically eroding represent 24,000 acres or 16 percent of the total 
study area. The report also presented land management programs to 
control sheet and rill erosion on these critically eroding areas.

Streambank erosion was determined to contribute only a small percentage 
of the total volume of sediment dredged annually from Cleveland Harbor. 
Results of the streambank erosion studies are subject to verification in 
Stage 3 planning.

Buffalo District continues to collect flow and sediment discharge data 
from the sediment sampling station on the Cuyahoga River at Independence, 
OH.
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Lorain Harbor, OH, Navigation Study. Laboratory analysis of bottom 
sediment samples collected from the navigation channel and upper turning 
basin during 1979 is being performed to determine the composition and 
gradation of the sediments. This information will be used to assess 
relative contribution of sediment from erosion and industrial discharge. 
Using a Ponar sampler, a total of 12 bottom sediment samples were 
collected.

Sediment density measurement by means of nuclear sediment density probe. 
In calendar year 1979, in-situ density measurements were updated in the 
following projects:

City Project No. of Measurements 

Cleveland, Ohio Cuyahoga River 39 

Fairport, Ohio Grand River 5 

Buffalo, NY Buffalo River 23 

Rochester, NY Genesee River 8 

Toledo, Ohio Entrance Channel 13 

Complete reports on these studies are available. 

Detroit District 

Periodic Sediment measurements of beach nourishment at:

Grand Haven, Michigan 
St. Joseph, Michigan 
Holland, Michigan 
Muskegon, Michigan

Sediment Study on Flint River at Vassar, Michigan for Flood Control 
Project. Seven points of sampling were done both at high flows and lor 
flows. Determination of amount of sediment per day calculated. Work 
done for Corps by U.S.G.S. Data will be included in Flood Control Report 
for Vassar, Michigan.
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GREAT LAKES REGION 

GEOLOGICAL SURVEY

Western Lake Superior Subregion

1. Suspended-sediment data are being collected on a periodic and storm-event 
basis at Nemadji River Nr. South Superior, Wise., at Bad River near Odanah, 
Wis., at Baptism River near Beaver Bay, Minn., and at St. Louis River at 
Scanlon, Minn., as a part of the National Stream Quality Accounting Network 
(NASQAN).

2. Suspended-sediment data are being collected on a daily basis by an auto­ 
matic sampler at Deer Creek near Holyoke, Minn., in cooperation with the 
Minnesota Department of Natural Resources, Division of Waters.

3. Suspended-sediment measurements were made during floods at the following 
sites:

South Branch Partridge River near Babbitt, Minn. 
Partridge River above Col by Lake at Hoyt, Minn. 
Partridge River near Aurora, Minn. 
St. Louis River near Aurora, Minn. 
St. Louis River at Forbes, Minn.

Southern Lake Superior-Lake Superior Subregion

1. Suspended-sediment data are being collected on a intermittent basis at 
Washington Creek at Windigo (Isle Royale), Mien., as a part of the National 
Hydro!ogic Benchmark Network.

2. Suspended-sediment data are being collected on a monthly basis at Ontonagcn 
River near Rockland, Mich., Sturgeon River near Chassell, Mien., and at Tahqua- 
menon River near Tahquamenon, Mich., as a part of NASQAN.

Northwestern Lake Michigan Subregion

1. Suspended-sediment data are being collected on an intermittant basis at 
Popple River near Fence, Wis., as a part of the National Hydrologic Benchmark 
Network.

2. Suspended-sediment data are being collected on a periodic and storm-event 
basis at Fox River at Wrightstown, Wis., Ford River near Hyde, Mich., Escanaba 
River at Cornell, Mich., and at Menominee River near McAllister, Wis., as 
a part of NASQAN.
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3. Suspended-sediment data are being collected on a periodic and storm-event 
basis for the State of Wisconsin at the following sites:

Highway 141 storm sewer at Green Bay, Wis. 
Halron Oil Company storm sewer at Green Bay, Wis. 
Beaver Dam Creek at Green Bay, Wis.

Southwestern Lake Michigan Subregion

1. Suspended-sediment data are being collected ona periodic and storm-event 
basis for the State of Wisconsin at the Onion River at Hingham, Wis., and at 
the Onion River near Sheboygan Falls, Wis.

2. Suspended-sediment data are being collected on a periodic and storm-event 
basis at Milwaukee River at Milwaukee, Wis., Manitowoc River at Manitowoc, Wis. 
and at Little Calumet River near McCool, Ind., as a part of NASQAN.

3. Suspended-sediment data are being collected at Trail Creek at Michigan 
City, Ind., and Galena River near LaPorte, Ind., for the State of Indiana.

Southeastern Lake Michigan Subregion

1. Suspended-sediment data are being collected on a weekly basis at Pigeon 
Creek near Angola, Ind., and at Little Elkhart River at Middleburg, Ind., for 
the State of Indiana.

2. Suspended-sediment data are being collected on an intermittent basis at 
North Branch Elkhart River at Cosperville, Ind., for the State of Indiana.

3. Suspended-sediment data are being collected on a monthly basis at Grand 
River at Eastmanville, Mien., St. Joseph River at Miles, Mien., and at Kala- 
mazoo River at Saugatuck, Mien., as a part of NASQAN.

Northeastern Lake Miqhigan-Lake Michigan Subregion

1. Suspended-sediment data are being collected on a monthly basis at Manistique 
River above Manistique, Mien., at Muskegon River near Bridgeton, Mien., and 
at Manistee River at Manistee, Mich., as a part of NASQAN.

Northwestern Lake Huron Subregion

1. Suspended-sediment data are being collected on a monthly basis at Cheboygan 
River at Cheboygan, Mich., and Au Sable River near Au Sable, Mich., as a part 
of NASQAN.

Southwestern Lake Huron-Lake Huron Subregion

1. Suspended-sediment data are being collectd on a monthly basis at Pigeon River 
near Caseville, Mich., Thunder Bay River at Alpena, Mich., Rifle River near 
Sterling, Mich., and at Saginaw River at Saginaw, Mich., as a part of NASQAN.
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St. Cl air-Detroit River Subregion

1. Suspended-sediment data are being collected on a monthly basis at Clinton 
River at Mt. demons, Mien., Detroit River at Detroit, Mien., and at River 
Raisin near Monroe, Mich., as a part of NASQAN.

Western Lake Erie Subregion

1. Suspended-sediment data are being collected on a daily basis at Maumee 
River at Waterville, Ohio, in cooperation with the U.S. Corps of Engineers, 
and at Sandusky River near Fremont, Ohio, in cooperation with the Ohio 
Department of National Resources.

2. Suspended-sediment data are being collected on an intermittant basis at 
Cedar Creek near Cedarville, Ind., in cooperation with the State of Indiana.

Southern Lake Erie Subregion

1. Suspended-sedimient data are being collected on a daily basis at Rock River 
near Berea, Ohio, and at Chagrin River at Willoughby, Ohio, for the Northeast 
Ohio Areawide Co-ordinating Agency, and at Cuyahoga River at Old Portage, 
Ohio, in cooperation with the Cuyahoga County Sanitary Engineering Department 
(discontinued September 30, 1979).

2. Suspended-sediment data are being collected on a daily basis at Cuyahoga 
River at Independence, Ohio, at Big Creek at Cleveland, Ohio, and Euclid 
Creek near Euclid, Ohio, in cooperation with the U.S. Corps of Engineers, 
Buffalo District.

3. Suspended-sediment data are being collected on a daily basis at Grand 
River at Painseville, Ohio, in cooperation with the Ohio Department of 
Natural Resources.

Eastern Lake Erie-Lake Erie Subregion

1. Suspended-sediment data are being collected on a periodic basis at Cat- 
taraugas Creek at Gowanda, N.Y., 2nd Niagara River (Lake Ontario) at Ft. 
Niagara, N.Y., Tonawanda Creek at Batavia, N.Y., as a part of NASQAN.

Southwestern Lake Ontario Subregion

1. Suspended-sediment data are being collected on a periodic basis at Genesee 
River at Charlotte Docks at Rochester, N.Y., as a part of NASQftN.

Southeastern Lake Ontario Subregion

1. Suspended-sediment data are being collected on a periodic basis at 
Oswego River at Lock 7 at Oswego, N.Y., and at Sandy Creek at Adams, N.Y., 
as a part of NAS$\N.
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Northeastern Lake Onta^

1. Suspended-sediment data 
River at Watertown, N.Y., r 
River at Brasher Center, N. 
Massena, N.Y., and at Oswec 
NASQAN.

For addition?! information 
region, contact the follow"

District Chiof, WRD 
U.S. Geological Survey 
1819 North Meridian Street



OHIO REGION 

CORPS OF ENGINEERS

Ohio River Division

Report on sedimentation activities in the Ohio River Division for 
calendar year 1979 is as follows:

Sedimentation Resurveys

1. Resurvey of Martins Fork Lake was completed in 1979. Analysis of 
the data shows that the amount of deposition was greater than the design 
rate. Work is scheduled for a second resurvey following this year's 
flood season, pending availability of operation and maintenance funds. 
If the rate of deposition is continuing to be greater than the design 
rate, a monitoring program to define sources of inflow may be initiated. 
Submission of the Resurvey Report is planned in March 1980.

2. Resurvey of Wolf Creek Reservoir was completed in 1979. Ranges 
are being analyzed to estimate the deposition volume and compare the 
actual rate of deposition against the design rate. If the actual rate is 
significantly greater, "spudding" additional ranges may be initiated. 
Submission of the Resurvey Report is planned in FY 80.

3. Fishtrap Lake, Levisa Fork, Kentucky: The report on the 1978 
sedimentation survey was submitted to and approved by the Ohio River 
Division in 1979. The 1978 resurvey of 16 sediment ranges indicated an 
annual sedimentation rate of 2.52 acre-feet per square mile of 
contributing drainage area above Fishtrap Lake for the period September 
1975 to August 1978. Since the rate of sedimentation at Fishtrap Lake 
continues to be excessive, the Huntington District will continue 
monitoring sediment inflow into the lake.

4. Dewey Lake, Johns Creek, Kentucky: The report on the 1978 
sedimentation survey was submitted to and approved by the Ohio River 
Division in 1979. The 1978 resurvey of 18 sediment ranges indicated an 
annual sedimentation rate of 0.82 acre-foot per square mile of 
contributing drainage area for the 2.71-year period from November 1975 to 
July 1978. Since the indicated rate of sedimentation for the period 
between the 1975 and the 1978 resurveys is greater than for the previous 
periods investigated, monitoring of sediment inflow into Dewey Lake is 
recommended to continue.

5. Sutton Lake, Elk River, West Virginia: A sedimentation 
reconnaissance survey of Sutton Lake was completed in 1979. A report on 
this reconnaissance investigation was submitted to and approved by Ohio 
River Division in 1979.
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6. Paint Creek Lake, Paint Creek, Ohio: A resurvey of 12 sediment 
ranges at Paint Creek Lake was completed in 1979 and a report on the 
results of this latest resurvey is scheduled to be completed by the 
Huntington District in 1981.

7. Piedmont Lake, Stillwater Creek, Ohio: A resurvey of nine 
sediment ranges at Piedmont Lake was completed in 1979- The report on 
the results of this latest resurvey is scheduled to be completed by the 
Huntington District in 1981.

8. The J. Percy Priest Reservior Resurvey Report was completed and 
approved in 1979.

Initial Range Surveys and Range Layouts.

1. One Category "C" sediment range below Piedmont Dam was 
established and a profile along the range obtained in 1979.

2. Dillon Lake, Licking River, Ohio: Three Category "C" sediment 
ranges below Dillon Dam were established and profiles along the range?? 
obtained in 1979.

3. Layout and initial survey of sedimentation ranges at Taylorsville 
Lake are underway.

4. The initial survey of Laurel River Reservoir and the report 
"Design Memorandum No. 9, Reservoir Sedimentation Ranges, Laurel Rive" 
Reservoir, Supplement" was completed and approved by Division in 1979.

5. Tennessee-Tombigbee Waterway, Bay Springs. Establishment of base 
sedimentation ranges and control surveys is presently underway. 
Submission of the Sediment Design Memorandum "Canal and Reservoir 
Sediment Range Survey N-16" is scheduled for October 1980.

Sediment Load Measurements.

1. A full-section sediment station is being operated on the Ohio 
River by U.S.G.S. at Louisville. They are gaging suspended sediment. 
Some bottom flow samples will be taken. Mr. Russell Flint, the program 
manager, has measured an unexpected large volume of sand-size (0.062 mm*) 
particles in the suspended samples.

2. Big South Fork Recreation Area.

(a) Construction has been completed of water quality and 
sediment monitoring stations at Big South Fork near Stearns and Clear 
Fork near Robbins. Monitoring at these stations is to begin soon.

(b) An additional water quality and sediment monitoring station 
is planned for Big South Fork at Leatherwood Ford. The gage house is to 
be incorporated in the bridge abutment of the new Leatherwood Ford Bridge.
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3. Fishtrap Lake, Levisa Fork, Kentucky and Dewey Lake, Johns Creek, 
Kentucky: Suspended sediment data were collected by the U.S. Geological 
Survey in cooperation with the Huntington District at Levisa Fork at Big 
Rock, Virginia and Johns Creek at Meta, Kentucky, gaging stations. The 
Huntington District collected suspended sediment data on four tributary 
streams in the Fishtrap Lake drainage basin, and on three tributary 
streams in the Dewey Lake drainage basin during 1979.

4. R. D. Bailey Lake, Guyandot River, West Virginia: The sediment 
monitoring program, being conducted in cooperation with the U.S. 
Geological Survey at R. D. Bailey Lake, was modified in 1979. Sediment 
data were collected by the Huntington District at the Clear Fork and 
Indian Creek monitoring stations during 1979. The U.S. Geological Survey 
collected sediment data at the Guyandot River near Baileysville, West 
Virginia, monitoring station through 30 September 1979. After that date, 
the Huntington District operated the Baileysville monitoring station.

5. The Huntington District discontinued participation with the U.S. 
Geological Survey in the collection of suspended sediment data at the Tug 
Fork at Glenhayes, West Virginia, and the Levisa Fork at Paintsville, 
Kentucky, gaging stations at the close of calendar year 1978. Data 
collected at these two stations are being used in the development of a 
mathematical model of the lower reach of the Big Sandy River by the 
Waterways Experiment Station at Vicksburg, Mississippi. The Big Sandy 
River discharges into the Ohio River between Huntington, West Virginia 
and Ashland, Kentucky, and into the pool created by the Greenup Dam. The 
objective of the study is to identify measures to maintain sediment 
movement through the lower reach of the Big Sandy River to the Ohio 
River. Dredging to maintain a navigation channel in this area would thus 
be reduced.

Additional Division Activities 

Special Programs.

1. Construction of a high level intake at Sutton Dam began in 
October 1979 and is scheduled for completion in May 1980. Its purpose is 
the improvement of environmental attributes of the Elk River downstream 
of Sutton Dam. With the high level intake, it is anticipated that a 
slight increase in sediment deposition in the lake will be experienced.

2. Tennessee-Tombigbee Waterway:

(a) In order to control the sediment and turbidity of flows flowing 
South from the Divide Cut work area, a 300-acre impoundment was created 
behind a 10-foot high dam constructed in the future pool of Bay Springs 
Lake. The removal efficiency of the reservoir has been measured as high 
as 98 percent for sediment and 82 percent for turbidity. In the Bay 
Springs Lock and Dam construction area, contractors have been fairly 
successful in meeting turbidity specifications. Turbidity measurements
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downstream of the site are taken at the new water quality monitoring 
station on Mackeys Creek and compared to inflow turbidities to insure no 
increase due to construction activities.

(b) Section 4 and 2A (Big 4). Diversion ditches for flows flowing 
north out of the contract area are under construction. The ditches will 
be diverting the flows into the old test pit which will be used as a 
settling basin. Potential sediment runoff from disposal areas into th^ 
waterway work area is being controlled by diking systems.

(c) Northern End. A silt curtain that was planned for installation 
in the Yellow Creek embayment was eliminated. Plans are now being 
prepared for the removal of sediment in the Yellow Creek embayment. 
Turbidity measurements are being taken at the water quality monitoring 
station on Yellow Creek.

3. Local Protection Projects:

(a) Middlesboro, Kentucky. Bennets Fork Diversion Canal. The 
remedial work of removing sediment in the channel between Station 0+95 
and Station 73+50 has been completed.

(b) Lake City, Tennessee. Coal Creek Channel Improvement. The 
amount of deposition from the April 1977 Flood was determined for Federal 
Emergency Management Agency.

4. Construction of the Littcarr Sediment Dam is nearly complete with 
four sampling stations to be operational in the spring of 1980,
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OHIO REGION 

GEOLOGICAL SURVEY

Monongahela Subregion

1. Suspended-sediment data are being collected about monthly at Shavers Fork 
at Bemis, W. Va., Stalnaker Run near Bowden, W. Va., Taylor Run near Alpena, 
W. Va., and at Shavers Fork near Elkins, W. Va., in cooperation with the 
West Virginia Department of Highways.

2. Suspended-sediment data are being collected on a daily basis at Taylor 
Run at Bowden, W. Va., at Shavers Fork above Bowden, W. Va. and at Shavers 
Fork below Bowden, W. Va., as part of the Shavers Fork Basin Cooperative 
Program with the West Virginia Department of Highways.

3. Suspended-sediment data are being collected on a near monthly and storm 
event basis at Becky Creek at Hwy. 56, Branch near Huttonsville, W. Va., 
Leading Creek at Hwy. 3 Branch near Kerens, W. Va.; Sand Run near Buckhannon, 
W. Va.; Three Fork Creek at Hwy. 33 Branch near Gladesville, W. Va.; West 
Fork River at Hwy. 19 Branch at Roanoke, W. Va.; Little Paw Creek at Hwy. 25 
Branch at Hoodsville, W. Va.; Shavers Fork at Hwy. 250 Branch at Cheat Bridge, 
W. Va.; Big Sandy Creek at Hwy. 14 Branch at Clifton Mills, W. Va. as part 
of the USGS's Coal Hydrology Monitoring project.

4. Suspended-sediment data are being collected on a monthly basis at Youghiogheny 
River at Friendsville, Md., and Casselman River at Grantsville, Md., as part 
of hydrologic assessment of the Eastern Coal Province.

Upper Ohio Subregion

1. Suspended-sediment data are being collected on a monthly basis at Ohio Riv«r 
at Benwood, near Wheeling, W. Va., and at Little Kanawha River at Palestine, 
W. Va., as a part of the National Stream Quality Accounting Network (NASQAN).

2. Suspended-sediment data are being collected on a monthly basis at Kings 
Creek near Weirton, W. Va., (discontinued January 1979), at Little Grave 
Creek near Moundsville, W. Va., at Par Run near mouth near Moundsville, W. 
Va., and at Middle Grave Creek near Moundsville, W. Va., in cooperation with 
the U.S. Soil Conservation Services.

3. Suspended-sediment data are being collected on a near monthly and storm 
event basis at Little Grave Creek at Hwy. 10 Branch at Glendale Hts., W. Va.

4. Suspended-sediment data are being collected on a daily basis and with 
automated samplers at Little Kanawha River near Wildcat, W. Va., as part of 
the USGS's Coal Hydrology Monitoring project.

5. Suspended-sediment data are being collected on a near monthly and storm- 
event basis at Coxcamp Fork at Hwy. 47 Branch at Coxs Mills, W. Va.; Henry 
Fork at Hwy. 25 Branch at Linden, W. Va.; Bonds Creek at Hwy. 1 Branch at 
Highland, W. Va., as part of the USGS's Coal Hydrology Monitoring project.
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6. Suspended-sediment data are being collected on a daily basis at Hocking 
River below Athens, Ohio, in cooperation with the Ohio Department of National 
of Natural Resources.

7. Suspended-sediment data are being collected on a daily basis at Consol 
Run near Bloomingdale, Ohio, in cooperation with the U.S. Environment?! 
Protection Agency (ERA).

Muskingum Subregion

1. Suspended-sediment data are being collected on a daily basis at Murkingum 
River at McConnelsville, Ohio, in cooperation with the Ohio Department of 
National Resources.

2. Suspended-sediment data are being collected on a daily basis at Sard Fork 
near Wakatomika, Ohio, in cooperation with the U.S. ERA.

3. Suspended-sediment data are being collected on a near-monthly and rtorm- 
event basis at Clear Fork tributary near Hanover, Ohio, and at Opossun Run 
tributary near Wakatomika, Ohio, in cooperation with the U.S. ERA.

Kanawha Subregion

1. Suspended-sediment data are being collected on a near monthly basir at 
Kanawha River at Winfield, W. Va. as a part of NASQAN.

2. Suspended-sediment data are being collected on a daily basis at Little 
Coal River at Danville, W. Va., Little Coal River at Julian, W. Va., Fig 
Coal River near Alum Creek, W. Va., Coal River at Alum Creek, W. Va., Coal 
River at Tornado, W. Va., Rock Creek at Danville, W. Va., and Rock Creek 
at Rock Creek, W. Va., in cooperation with the West Virginia Department of 
Highways.

3. Suspended-sediment data are being collected on a near monthly basir at 
Howard Creek at Caldwell, W. Va., (discontinued January 1979), in cooperation 
with the U.S. Soil Conservation Service.

4. Suspended-sediment data were collected about monthly at Cranbery Creek at
Beckley, W. Va., Little Whitestick Creek at Beckley, W. Va., Soak Creek at Sophia,
W. Va., Crab Orchard Creek at Crab Orchard, W. Va. (discontinued September 30,
1979), Beaver Creek at Beaver, W. Va., (discontinued September 30, 1979),
and at Piney Creek at Raleigh, W. Va. (discontinued September 30, 1979),
in cooperation with the U.S. Soil Conservation Service.

5. Suspended-sediment data are being collected on a near monthly and rtorm- 
event basis at Laurel Creek at Wall is Branch near Sandstone, W. Va.; Gauley 
River at Hwy. 46 Branch at Williams River, W. Va.; Campbells Creek at Hwy. 73 
Branch downstream from Coal Fork, W. Va.; Leather-wood Creek at Hwy. 26/4 
Branch at Bergoo, W. Va.; Laurel Creek at Hwy. 9 Branch at Erbacon, W. Va.; 
Grassy Creek at Hwy. 20 Branch at Diana, W. Va.; Little Birch River at Hwy.
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40/15 Branch near Little Birch, W. Va.; Eighteen Mile Creek at Hwy. 6 Branch 
at White Star School, W. Va.; Clear Fork at Hwy. 1/21 Branch at Leevale, W. Va., 
as part of the USGS's Coal Hydrology Monitoring project.

6. Suspended-sediment data are being collected on a daily basis and with auto­ 
matic samplers at Buffalo Creek at Barracksville, W. Va.; Piney Creek at 
Raleigh, W. Va.; and Cranberry River near Richwood, W. Va., as part of the 
USGS's Coal Hydrology Monitoring project.

Scioto Subregion

1. Suspended-sediment data are being collected on a daily basis at Scioto Riv«r 
at Higby, Ohio, in cooperation with the Ohio Department of National Resources.

2. Suspended-sediment data are being collected on a daily and storm-event 
basis at the following locations in cooperation with the Ohio Department 
of Transportation:

Olentangy River near Worthington, Ohio
315 Expressway and Rt. 161 Drainage at Worthington, Ohio
Rush Run at Worthington, Ohio
Linworth Road Creek at Columbus, Ohio
Bethel Road Creek at Columbus, Ohio
Unnamed Tributary to Olentangy River at 315 Expressway

at Columbus, Ohio 
Olentangy River at Henderson Road at Columbus, Ohio

Big Sandy-Guyandotte Subregion

1. As part of the Coal Monitoring program in southwestern Virginia, suspended- 
sediment samples were collected at six stations on about a 6-week basis, 
suspended-sediment and coal-separation samples were collected three times at 
about 25 synoptic sites, bottom-material samples for coal-separation analysis 
were collected at 20 sites and bottom-material samples for trace-metals 
analysis were collected at 19 sites in the Big Sandy River basin.

2. Suspended-sediment data are being collected on a daily basis at Levisa. 
Fork at Big Rock, Va., as part of the Coal Hydrology program.

3. Suspended-sediment data are being collected, on a near monthly basis 
at Guyandotte River at Branchland, W. Va., as a part of NASQAN.

4. Suspended-sediment data are being collected on a daily basis at Guyandotte 
River near Baileysville, W. Va., (discontinued September 30, 1979), as part 
of the Cooperative Reservoir Study with the U.S. Corps of Engineers.

*
5. Suspended-sediment data are being collected on a daily basis at Marsh 
Fork at Maben, W. Va., Still Run at Itman, W. Va., Alien Creek at Alien 
Junction, W. Va., and at Bearhole Fork at Pineville, W. Va., as part of 
a study on the effects of mining on the hydrologic environment of Southern 
West Virginia, in cooperation with the West Virginia Geological and Economic 
Survey.
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6. Suspended-sediment data are being collected on about monthly and storm 
event basis at Milan Fork at McGraws, W. Va. (changed to daily basis January 
1979), as part of a study of the effects of mining on the hydrologic environ­ 
ment of Southern West Virginia, in cooperation with the West Virginia Geological 
and Economic Survey.

7. Suspended-sediment data are being collected on a daily basis at Elkhorn 
Creek at Maitland, W. Va., Tug Fork at Welch, W. Va., Pigeon Creek at LeNore, 
W. Va., and at Dry Creek at Avondale, W. Va., as part of the Tug River Basin 
project in cooperation with the West Virginia Geological and Economic Survey 
and the West Virginia Department of Natural Resources.

8. Suspended-sediment data are being collected on a daily basis at Tug Fork 
near Glenhayes, W. Va., in cooperation with the West Virginia Geological 
and Economic Survey as part of the Tug River Basin project.

9. Suspended-sediment data are being collected on a near monthly and storm- 
event basis at Pennacle Creek at Hwy. 16 Branch near Pineville, W. Va.; Buffalo 
Creek at Hwy. 16/5 Branch at Kistler, W. Va.; Middle Fork at Hwy. 3 Branch 
at Hamlin, W. Va.; Elkhorn Creek at Hwy. 52/20 Branch at Elkhorn, W. Va.; 
Panther Creek near Panther, W. Va.; Pigeon Creek near LeNore, W. Va., as 
part of the USGS's Coal Hydrology Monitoring project.

10. Suspended-sediment data are being collected on a monthly basis at Big Sandy 
River at Louisa, Ky., as a part of NASQAN, and as part of the Coal Hydrology 
program.

11. Suspended-sediment data are being collected on a daily basis at Johns Creek 
near Meta, Ky., to monitor sediment discharge into Dewey Lake. The work is 
being done in cooperation with the U.S. Corps of Engineers, Huntington District, 
and as part of the Coal Hydrology program.

12. Suspended-sediment data are being collected on a quarterly basis at Grape­ 
vine Creek near Phyllis, Ky., and at Dicks Fork at Phyllis, Ky., as a part 
of the Coal Hydrology project.

13. Suspended-sesdiment data are being collected on a weekly and storm-event 
basis at Russell Fork at Elkhorn City, Ky., Levisa Fork at Pikeville, Ky., 
and Johns Creek near Van Lear, Ky., as part of the Coal Hydrology program.

14. Suspended-sediment data are being collected on a quarterly basis at 41 
other locations as part of the Coal Hydrology program.

Great Miami Subregion

1. Suspended-sediment data are being collected on an intermittant basis at White- 
water River near Hagerstown, Iird., and on a flood-event basis at East Fork 
Whitewater River at Abington, Ind. This work was done in cooperation with 
the State of Indiana.

2. Suspended-sediment data are being collected on an intermittent basis at 
Whitewater River at Brookvilie, Ind., as a part of NASQAN.
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Middle Ohio Subregion

1. Suspended-sediment data are being collected at Ohio River at Greenup Dam, 
Ky., as part of NASQAN.

2. Suspended-sediment data are being collected on a monthly basis at Upper 
Twin Creek at McGaw, Ohio, and at South Hogan Creek near Dillsboro, Ind., 
as a part of the National Hydrologic Benchmark Network.

3. Suspended-sediment data are being collected at Little Miami River at 
Milford, Ohio, in cooperation with the Ohio Department of Natural Re­ 
sources.

4. Suspended-sediment data are being collected daily at Big Four Hollow 
Creek near Lake Hope, Ohio, and at the following stations in the Raccoon 
River basin on a storm-event basis in cooperation with the Ohio Department 
of Natural Resources:

Sandy Run above Big Four Hollow Creek, near Lake Hope, Ohio 
Big Four Hollow Creek below East Fork, near Lake Hope, Ohio 
Hull Hollow Creek near Lake Hope, Ohio 
Sandy Run below Hull Hollow Creek, near Lake Hope, Ohio

5. Suspended-sediment data are being collected on a monthly basis at Ohio 
River at Greenup Dam, Ky., and Ohio River at Markland Dam, Ky., as a part 
of NASQAN.

6. Suspended-sediment data are being collected on a weekly and storm-event 
basis at Tygarts Creek near Greenup, Ky., and Little Sancty River at Grayson, 
Ky., as part of the Federally funded Coal Hydrology network.

7. Suspended-sediment data are being collected on a quarterly basis at 10 
locations in Kentucky, as part of the Federally funded Coal Hydrology network.

Kentucky-Licking Subregion

1. Suspended-sediment data are being collected on a monthly basis at Licking 
River at Butler, Ky., and at Kentucky River at Lock 2 at Lockport, Ky., 
as a part of NASQAN.

2. Suspended-sediment data are being collected on a five week frequency 
at the following stations to define sediment yields by physiographic pro­ 
vince in Kentucky.

North Fork Triplett Creek near Morehead, Ky. 
North Fork Licking River near Lewisburg, Ky. 
Troublesome Creek at Noble, Ky. 
Goose Creek at Manchester, Ky. 
Red River near Hazel Green, Ky. 
Elkhorn Creek near Frankfort, Ky.

This work is done in cooperation with the Kentucky Geological Survey. The 
Goose Creek and Red River stations are also part of the Coal Hydrology program.
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3. Suspended-sediment data are being collected on a daily basis at Middle 
Fork Kentucky River near Hyden, Ky., in cooperation with the U.S. Corps of 
Engineers, Louisville District, and as part of the Coal Hydrology program.

4. Suspended-sediment data are being collected on a weekly and storm-event 
basis at:

North Fork Kentucky River at Hazard, Ky. 
North Fork Kentucky River at Jackson, Ky. 
Middle Fork Kentucky River at Tallega, Ky. 
South Fork Kentucky River at Booneville, Ky.

5. Suspended-sediment data are being collected on a quarterly basis at 54 loca­ 
tions in Kentucky as part of the Coal Hydrology program.

Green Subregion

1. Suspended-sediment data are being collected on a monthly basis at Gr^»en 
River near Beech Grove, Ky., as a part of NASQAN.

2. Suspended-sediment data are being collected on a daily basis at Green 
River at Munfordville, Ky., as a part of the Federal Sediment Index Net­ 
work.

3. Suspended-sediment data are being collected on a 5-week frequency 
at the following stations in cooperation with the Kentucky Geological 
Survey.

Russell Creek near Columbia, Ky.
Nolin River near White Mills, Ky.
South Fork Panther Creek near Whitesville, Ky.
Bacon Creek near Priceville, Ky. (started Oct. 1, 1978)

4. Suspended-sediment data are being collected on a weekly and storm-event 
basis as part of the Federally funded Coal Hydrology network at:

Rough River at Dundee, Ky. 
Pond River near Apex, Ky. 
Pond River near Vandetta, Ky. 
Green River at Rockport, Ky. 
Cypress Creek near Calhoun, Ky. 
Panther Creek near Owensboro, Ky. 
Green River at Lock 2 at Calhoun, Ky.

5. Suspended-sediment data are being collected on a quarterly basis at 47 loca­ 
tions in Kentucky as part of the Federally funded Coal Hydrology network.

Wabash Subregion

1. Suspended-sediment data are being collected on a daily basis at Buck Creek 
near Muncie, Ind., and at East Fork White River at Seymour, Ind., in cooperation 
with the State of Indiana, and at Big Blue River at Carthage, Ind., for
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the U.S. Corps of Engineers. Additional sampling in cooperation with the 
State of Indiana consists of six weekly stations, five intermittent stations, 
and four high-flow only stations.

2. Suspended-sediment data were collected once at 40 sites and bed-material 
samples once at seven sites in Indiana as part of the Federal Energy program.

3. Suspended-sediment data were collected monthly at White River at Hazelton, 
Ind., as part of NASQAN.

4. Suspended-sediment data are being collected on a daily basis at Eel River 
near Logansport, Ind., and at Wabash River at Lafayette, Ind., in cooperation 
with the State of Indiana.

5. Suspended-sediment data are being collected on an weekly basis at three 
sites, on an intermittent basis at six sites, and on a storm-event basis 
at five sites in cooperation with the State of Indiana.

6. Suspended-sediment data were collected once at 33 sites and bed-material 
samples once at seven sites in Indiana as part of the Federal Energy program.

7. Suspended-sediment data were collected four times at four sites as part 
of the Federal Energy program and in cooperation with the U.S. Environmental 
Protection Agency.

8. Suspended-sediment data are being collected on a intermittent basis at 
Wabash River at New Harmony, Ind., and on a monthly basis at Little Wabash 
River at Carmi, 111., as a part of NASQAN.

9. Suspended-sediment data are being collected on a daily basis at Little 
Wabash River at Louisville, 111., and at Embarras River near Oakland, 
111., in cooperation with the U.S. Corps of Engineers, Louisville District.

Cumberland Subregion

1. As part of the Coal Hydrology program, a suspended-sediment discharge 
station is being operated at Smoky Creek near Hembree, Tenn., in the New 
River basins. This station monitors daily and storm loads. Also in con­ 
junction with this same program, miscellaneous suspended-sediment discharge 
measurements are being made at 51 other sites in this Subregion within the 
State of Tennessee.

2. In cooperation with the Tennessee Department of Public Health, Division 
of Water Quality Control, suspended-sediment discharge measurements are beina 
made on a six-week frequency at 11 sites in this Subregion within the State 
of Tennessee.

3. Suspended-sediment data are being collected on a monthly basis at Cumberland 
River at Carthage, Tenn., and at Cumberland River near Grand Rivers, Ky., 
as a part of NASQAN.
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4. Suspended-sediment data are being collected on a 5-week frequency at 
the following stations in cooperation with the Kentucky Geological Survey:

Buck Creek near Shopville, Ky. 
Little River near Cadiz, Ky.

5. Suspended-sediment data are being collected on a daily and storm-event 
basis in cooperation with the U.S. Army Corps of Engineers, Nashville 
District, and as part of the Coal Hydrology program at the following stations:

Clover Fork near Harlan, Ky. 
Yellow Creek near Middlesboro, Ky. 
Cumberland River at Barboursville, Ky. 
Cumberland River near Pineville, Ky.

6. Suspended-sediment data are being collected on a weekly and storm-ev^nt 
basis as part of the Coal Hydrology program at:

South Fork Cumberland River near Sterns, Ky.
Clear Fork near Saxton, Ky.
Rockcastle River near Billows, Ky.
Cumberland River at Williamsburg, Ky.

7. Suspended-sediment data are being collected on a quarterly basis at 29 
miscellaneous stations of the Coal Hydrology program.

Lower Ohio Subregion

1. Suspended-sediment data are being collected on a monthly basis at Rolling 
Fork near Lebanon Junction, Ky., Salt River at Shepherdsvilie, Ky., Ohio 
River at Cannelton Dam, Ky., and at Ohio River at Lock and Dam 53 near 
Grand Chain, 111.,'as part of NASQAN.

2. Suspended-sediment data are being collected on an intermittent basis at 
Indian-Kentuck Creek near Canaan, Ind., on a highflow only basis at Middle 
Fork Anderson River at Bristow, Ind., and on a daily basis at West Fork 
Blue River at Salem, Ind., in cooperation with the State of Indiana.

3. Suspended-sediment data were collected once at nine sites in Indiana as 
part of the Federal Energy program.

4. Suspended-sediment data are being collected on a 3-times weekly and storm- 
event basis at Ohio River at Louisville, Ky., in cooperation with the U.S. 
Corps of Engineers, Louisville District.

5. Suspended-sediment data were collected 3-times at four sites and once
at four other sites in Indiana in cooperation with the U.S. Soil Conservation
Service.

6. Suspended-sediment data are being collected on a daily and storm-event 
basis at Floyds Fork near Crestwood, Ky., in cooperation with the Kentucky 
Department of Natural Resources.
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7. Suspended-sediment data on a weekly and storm-event basis at Tradewater 
River at Olney, Ky., as part of the Coal Hydrology program.

8. Suspended-sediment data are collected on a quarterly basis at 13 locations 
in Kentucky as part of the Coal Hydrology program.

9. Suspended-sediment data are collected on a 5-week and storm-event basis 
at Massac Creek near Paducah, Ky. in cooperation with the Kentucky Geological 
Survey.

Special Studies

Suspended-sediment data were collected with automatic samplers at three sites 
in Greene County, Penn., during 1979,--Castile Run at Clarksville, Penn., 
Whitely Creek near Kirby, Penn., and Enlow Fork of Wheeling Creek, near 
West Finley, Penn. These data were collected as part of a study to evaluate 
the effects of mining on streams in Greene County.

A four-year study began in 1978 to evaluate surface mining influences on sedi­ 
mentation characteristics of basins in the Allegheny and Monogahela geologic 
series in Ohio.

A four-year study began in 1978 to evaluate and quantify any impact that highway 
construction has on sediment loads to neighboring streams at the construction 
site of Ohio State Route 315 in Columbus, Ohio.

The project report is in review stage on the Federally-funded project, "Down­ 
stream effects of coal mining on Levisa Fork of the Big Sandy River, Kentucky- 
Virginia.

Suspended-sediment data were collected with automatic samplers at two sites in 
the Big Sandy Creek basin during 1979. The sites are a tributary to Stoney 
Fork near Gibson Glade and Stoney Fork near Elliotsville. The data were 
collected as part of a study to evaluate the effects of surface mining on 
the Big Sandy Creek basin of Southwestern Pennsylvania.

In cooperation with the Tennessee Department of Transportation, the problem 
of scour at highway bridges is being investigated at known and potential 
problem sites across Tennessee. Reports documenting data and research 
findings are planned.

In cooperation with several State and Federal agencies, suspended-and bed- 
sediment yields were measured at several locations in the heavily mined New 
River basin, Tenn. Suspended-sediment discharge was measured at two storm- 
event and three daily-plus-storm-event sites. Bedload measurements were also 
made at two other sites. Periodic bed and suspended-sediment particle-size 
determinations were made. Data collection in conjunction with this effort 
ceased on September 30, 1979. A final project report is in preparation.

A paper, "Sediment Characteristics of the New River, Tennessee," by William P. 
Carey was published in December 1979, in the Proceedings Symposium on Surface 
Mining, Hydrology, Sedimentology and Reclamation, University of Kentucky BU119, 
p. 197-202.
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In cooperation with the U.S. Army Corps of Engineers, two suspended-sediment 
discharge stations were established; one at the mouth of the Clear Fork 
basin and one on the Big South Fork Cumberland River, Tenn. A third suspended- 
sediment discharge station on New River at New River, Tenn., is currently 
in operation. These stations monitor daily and storm-event loads. These 
data will be used to define current water quality conditions within the Big 
South National River and Recreation Area, Tennessee.

Professional paper 427D by John A. McCabe, a report on the 1974 phase of 
sediment studies at Cane Branch near Parkers Lake, Ky., is in review stage. 
This work was done in cooperation with a number of Federal and state agencies.

For additional information about Gelogical Survey activities within this 
region, contact the following offices:

J a strict Chief, WRD 
U.S. Geological Survey 
P.O. Box 1026 
605 North Neil Street 
Champaign, IL 61820

District Chief, WRD 
U.S. Geological Survey 
975 West Third Avenue 
Columbus, OH 43212

District Chief, WRD 
U.S. Geological Survey 
Federal Building and 
U.S. Courthouse, Room A-413 
Nashville, TN 37203

District Chief, WRD
U.S. Geological Survey
Federal Building and US. Courthouse
Room 3017
500 Quarrier Street
East Charleston, WV 25301

District Chief, WRD 
U.S. Geological Survey 
1819 North Meridian Street 
Indianapolis, IN 46202

District Chief, WRD
U.S. Geological Survey
P.O. Box 1107
Federal Building, Fourth Floor
228 Walnut Street
Harrisburg, PA 17108

District Chief, WRD 
U.S. Geological Survey 
200 West Grace Street 
Room 304 
Richmond, VA 23220

District Chief, WRD 
U.S. Geological Survey 
Rm. 572, Federal Building 
600 Federal Place 
Lawrence, KY 40202
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OHIO REGION 

SOIL CONSERVATION SERVICE

1. Studies of sediment damages and determinations of sediment yields 
were made in the following watersheds:

a. Public Law 566 

Major Drainage Watershed Stream County(s) State

Scioto River Rattlesnake Crk Rattlesnake Clinton OH
Crk

Fayette 
Greene 
Highland 
Madison

b. Public Law 9587

Loch Mary was constructed in 1892, and is presently the water supply 
reservoir for Earlington, Kentucky. Much of the drainage area to the 
lake has been strip mined in the past. As a consequence of the mining 
activity, large quantities of sediment have accumulated in the lake, 
necessitating cleanout several times to renovate storage capacity.

A reservoir survey was conducted to determine the present water capacity 
of the lake and to provide a datum for measuring the effectiveness of 
furture changes in land use and treatment of the drainage area.

Major Drainage Watershed Stream County State 

Ohio River Tradewater Clear Crk Hopkins KY

2. Reservoir Sedimentation Surveys

a. A reservoir sedimentation survey was made on structure No. 
12, Little Cache Creek watershed, Johnson County, Illinois.

b. A reservoir sedimentation survey was made on structure No.
9, Elk Creek watershed, Washington County, Indiana. Computa­ 
tions are incomplete.
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TENNESSEE REGION 

GEOLOGICAL SURVEY

Upper Tennessee Subregion

1. As part of the Coal Hydrology program in southwestern Virginia, suspended- 
sediment samples were collected at nine stations on about a 6-week basis, 
suspended-sediment and coal-separation samples were collected three tirms at 
about 20 synoptic-survey sites, bottom-material samples for coal-separction 
analysis were collected at 14 sites, and bottom-material samples for trace- 
metals analysis were collected at 15 sites, in the Clinch-Powell River basins.

2. Suspended-sediment data are being collected on a monthly basis at French 
Broad River at Marshall, N.C., French Broad River near Knoxville, Tenn., 
and at Clinch River at Melton Hill Dam, Tenn., and at Holston River near 
Knoxville, Tenn., as part of NASQAN.

3. In conjunction with the Coal Hydrology program, miscellaneous suspended- 
sediment discharge measurements are being made at 21 sites within the State 
of Tennessee.

4. In cooperation with the Tennessee Department of Public Health, Divirion 
of Water Quality Control, suspended-sediment discharge measurements are 
being made on a 6-week frequency at eight sites within the State of 
Tennessee.

Middle Tennessee-Hiwassee Subregion

1. In conjunction with the Coal Hydrology program, miscellaneous suspended- 
sediment discharge measurements are being made at 13 sites within the 
State of Tennessee.

2. In cooperation with the Tennessee Department of Public Health, Divirion 
of Water Quality Control, suspended-sediment discharge measurements are 
being made on a 6-week frequency at Oostanaula Creek near Sanford, Tennessee.

3. Suspended-sediment data are being collected on a monthly basis at Tennessee 
River at Watts Bar Dam, Tenn., as part of NASQAN.

4. Suspended-sediment data are being collected in the Tennessee River Hsin 
in Georgia at three sites on a monthly basis and at 13 sites on a quarterly 
basis as part of the OSM Coal Hydrology program.

Tennessee-Elk Subregion

1. In conjunction with the Coal Hydrology program, miscellaneous suspended- 
sediment discharge measurements are being made at 12 sites within the State 
of Tennessee.
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2. In cooperation with the Tennessee Department of Public Health, Division o* 
Water Quality Control, suspended-sediment discharge measurements are being made 
on a 6-week frequency at Shoal Creek near Iron City, Tenn.

3. Suspended-sediment data are being collected on a monthly basis at Tennessee 
River at South Pittsburg, Tenn., as a part of NASQAN. This site is also in 
a national pesticide monitoring network which requires periodic streambed 
sediment sampling.

4. Suspended-sediment data are being collected by an automatic sampler at 
Yellow Creek at Cross Roads, Miss., in cooperation with the U.S. Corps of 
Engineers.

Lower Tennessee Subregion

1. In cooperation with the Tennessee Department of Public Health, Division 
of Water Quality Control, suspended-sediment discharge measurements are being 
made on a 6-week frequency at three sites within the State of Tennessee.

2. Suspended-sediment data are being collected on a monthly basis at Tennessee 
River at Pickwick Landing Dam, Tenn., and at Tennessee River at Highway 60 
near Paducah, Ky., as a part of NASQAN.

3. Suspended-sediment data are being collected on a periodic basis at Buffalo 
River near Flat Woods, Tenn., as part of the National Hydrologic Benchmark 
Network.

4. Suspended-sediment data are being collected on a 5 week-frequency at West 
Fork Clarks River near Brewers Creek, Ky., in cooperation with the Kentucky 
Geological Survey.

5. Suspended-sediment data are being collected on a periodic basis at Toccoa 
River near Dial, Ga., in cooperation with the Georgia Geologic Survey.

Special Studies

In cooperation with the Tennessee Department of Transportation, the problem 
of scour at highway bridges is being investigated at known and potential 
problem sites across Tennessee. Reports documenting data and research findings 
are planned.

For additional information about Geological Survey activities within this 
region, contact the following offices:

District Chief, WRD 
U.S. Geological Survey 
6481 Peachtree Industrial
Boulevard, Suite B 

Doraville, GA 30360

District Chief, WRD
U.S. Geological Survey
100 W. Capitol St., Suite 710
Jackson, MS 39201
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District Chief, WRD
U.S. Geological Survey
P.O. Box 2857, Century Station
Post Office Building, Room 436
Raleigh, NC 27602

District Chief, WRD 
U.S. Geological Survey 
Room 572, Federal Building 
600 Federal Place 
Louisville, KY 40202

District Chief, WRD
U.S. Geological Survey
Federal Building and U.S. Courthouse
Room A-413
Nashville, TN 37203

District Chief, WRD 
U.S. Geological Survey 
200 West Grace St., Rm. 
Richmond, VA 23220

304
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TENNESSEE REGION

Tennessee Valley Authority

During 1979 established sediment ranges were sounded on the La Toilette, 
Tennessee, water supply reservoir, Ocoee No. 1, Ocoee No. 3> and Cherokee 
Reservoirs. Sediment ranges were established and initial surveys made on 
Cedar Creek Reservoir, part of the Bear Creek Project in north Alabama. 
Suspended sediment sampling began at four locations as part of the St. 
Charles, Virginia, Watershed Reclamation Project, a cooperative study with 
the Office of Surface Mining and the Virginia Division of Mined Land Recla­ 
mation. Suspended sediment sampling, deposited sediment surveys, and core 
sampling were conducted as part of a comprehensive engineering and environ­ 
mental investigation of DDT contamination of Huntsville Spring Branch, Indian 
Creek and adjacent land and waters, Wheeler Reservoir in northern Alabama.

La Follette Water Supply Reservoir (Upper Ollis Creek Reservoir)

This reservoir, filled in 1964, was surveyed for the ninth consecutive 
year since the U6 sediment ranges were established, sounded, and probed in 
1970. Deposited sediment accumulations are being monitored to ascertain the 
effects of strip mining and subsequent reclamation work in the watershed. 
The 1979-survey showed a total of 60 acre-feet of sediment, an average in­ 
crease of 3'6 acre-feet since 197^> but about one-third the rates experience! 
in 1972 and 1973-

Qcoee No. 1 Reservoir

Thirty-seven sediment ranges of the 38 ranges established in 19^9 were 
sounded. The reservoir was filled in 1911 and TVA made a survey in 19^0, but 
ranges were not established during this investigation. Five sediment surveys 
were made from 195^ to 1976. The 1979 survey indicated a total deposit of 
2^,800 acre-feet of sediment and a storage loss of 22.7 percent since dam 
closure in 1911.

Qcoee No. 3 Reservoir

Thirty of the 31 established sediment ranges were sounded. This reser­ 
voir was filled and ranges established in 19^2. Thirteen sediment surveys were 
made from 19^5 to 1976. The 1979 survey indicated a total deposit of 11,000 
acre-feet of sediment and a storage loss of 77 percent, a net reduction of 
UOO acre-feet of deposits since the previous survey in 1976. The reservoir 
was drawn to minimum levels in December 1976, and in March and October 1978 
to flush sediment from the reservoir.

Cherokee Reservoir

Twenty-nine ranges were established prior to filling the reservoir in
Prior to the 1979 survey, surveys were made at 5-year intervals between 

and 1964.
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UPPER MISSISSIPPI REGION 

CORPS OF ENGINEERS

North Central Division 

Chicago District

Two sediment-related studies conducted for the Chicago District were 
completed in 1979- Both studies are related to the "Study and 
Demonstration Program for an Increase in Lake Michigan Diversion at 
Chicago" as authorized by Section 166 of the Water Resources Development 
Act of 1976.

The first study, entitled "Bank Erosion of the Illinois River" involved a 
bank erosion survey of the Illinois River between Joliet (River mile 
285.0) and Grafton, Illinois (River mile 0.0). A total of 20 eroded 
river reaches within the Study area were selected for detailed analysis. 
Plan views and bank slopes were surveyed and a permanent concrete 
monument was installed at each selected reach to allow for the 
possibility of future monitoring. A total of 67 bank material samples 
and 54 bed material samples were classified and analyzed with respect to 
particle size distribution to determine the nature and extent of 
shoreline erosion. Stability analyses indicated that bank erosion along 
the Illinois River would not be affected by the proposed Increased 
Diversion Program.

The second study, entitled "Sediment Transport in the Illinois River", 
provided relationships between sediment loading and water discharge at 
select locations based on historic data collected by the United States 
Geological Survey (USGS), the Northeastern Illinois Planning Commission 
(NIPC), and the Metropolitan Sanitary District of Greater Chicago 
(MSDGC). On the basis of these data, computations were made to estimate 
the probable sedimentation effects of increased Lake Michigan diversion 
from 3200 cfs (current) to 6600 cfs and 10,000 cfs (proposed). The 
following conclusions were made:

1. The most severe sediment-related effects of increased diversion 
will be in the Chicago Sanitary and Ship Canal, which is located between 
and hydraulically connected to Lake Michigan and the Illinois River. TT^e 
sewage sludge deposited on the bed and banks of the Canal (from 
wastewater treatment plant effluents and combined sewer overflows) will 
probably be washed away, at least partially, during the initial period of 
diversion. A gradual decrease in the scour will take place possibly 
within a few days of the start of diversion, depending upon the rate of 
increase of the diverted flow.

2. The eroded sludge will deposit in the pools downstream of the 
Canal.
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3. An increase in sediment load will take place with an increase in 
discharge in the middle and lower reaches of the Illinois River.

The above conclusions were based on an extremely limited amount of data. 
Statistically, the reliability of the sediment rating curves developed 
for this study is not very high. Additional data may or may not 
substantiate these conclusions.

References:

1. Bhowmik, N. G., and R. J. Schicht, "Bank Erosion of the Illinois 
River," Illinois State Water Survey Contract Report, January 1979.

2. Lee, M. T., and N. G. Bhowmik, "Sediment Transport in the 
Illinois River," Illinois State Water Survey Contract Report, April 1979.

Rock Island District

Sedimentation Surveys. The establishment and survey of reservoir 
sedimentation ranges in Lake Red Rock and about 100 percent completed. A 
resurvey report is scheduled to be prepared this calendar year.

The establishment and survey of reservoir sedimentation ranges in 
Saylorville Lake are approximately 60 percent completed.

Suspended Sediment Sampling. Suspended load sampling is being conducted 
at 35 stations, four located on the Mississippi River and 31 on its 
tributaries. Seventeen long term stations are operated and maintained 
directly by the Rock Island District. Eighteen stations which began in 
conjunction with the GREAT II program are now being operated and 
maintained under a cooperative program with the US Geological Survey. 
Sampling at Monticello, Missouri, on the Middle Fabius River and at 
Keosauqua, Iowa, on the Des Moines River will begin this year.

Bedload Sampling. Bedload sampling is being conducted at 19 stations 
located on tributaries of the Mississippi River. At 15 of these stations 
suspended sediment samples are also collected. At the remaining four 
stations: the Turkey River at Garber, Iowa; Skunk River at Augusta, 
Iowa; Rock River at Jefferson, Wisconsin; and the Rock River at Afton, 
Wisconsin, only bedload samples are collected. Bedload samples are 
collected during the three peak flows for the year using the Helley Smith 
bedload sampler. All stations at which bedload samples are collected are 
operated and maintained in cooperation with the USGS. Records for the 
bedload stations are also maintained by the USGS.

St. Paul District

A report on the progress and development accomplished in the "Study of 
Methods Used in Measurement and Analysis of Sediment Loads in Streams", 
conducted at the St. Anthony Falls Hydraulic Laboratory during the 
calendar year 1979, is described under "Laboratory and other Research 
Activities."

49



Sediment load measurements are currently being made at twenty-three 
stations sponsored by the St. Paul District. There are sixteen stations 
in the Upper Mississippi River Basin and seven in the Souris - Red - 
Rainy Rivers Basin. Eleven of the sediment stations in the Upper 
Mississippi River Basin will provide basic data for the Great River 
Study. All sediment load measurements are being conducted by the U. S. 
Geological Survey under St. Paul District sponsorship.
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UPPER MISSISSIPPI REGION 

GEOLOGICAL SURVEY

Mississippi Headwaters Subregion

1. Suspended-sediment are being collected on a monthly basis at Mississippi 
River near Royalton, Minn., and at Mississippi River at Naninger, Minn., as c 
part of the National Stream Quality Accounting Network (NASQAN).

2. Suspended-sediment data are being collected on a daily basis at Mississippi 
River near Anoka, Minn., in cooperation with the U.S. Corps of Engineers.

3. Suspended-sediment data are being collected on an intermittent and storm-event 
basis at Crow River at Rockford, Minn., and at Elk River near Big Lake, Minn., 
in cooperation with the Minnesota Department of Natural Resources, Division of 
Waters.

4. Suspended-sediment measurements were made during floods at the following 
sites:

Mississippi River at Bemidji, Minn.
Mississippi River below Sandy River at Libby, Minn.
Mississippi River at Aitkin, Minn.
Mississippi River Diversion near Aitkin, Minn.

Minnesota Subregion

1. Suspended-sediment data are being collected on a daily basis at Minnesota 
River at Mankato, Minn., at Whetstone River near Big Stone City, S. Dak., and 
at Yellow Bank River near Odessa, Minn., in cooperation with the U.S. Corps cf 
Engineers.

2. Suspended-sediment data are being collected on a monthly basis at Minnesota 
River near Jordon, Minn., as a part of NASQAN.

3. Suspended-sediment data are being collected on an intermittent or storm- 
event basis at Watonwan River near Garden City, Minn., Chippewa River near Milan, 
Minn., and at Yellow Medicine River near Granite Falls, Minn., in cooperation 
with the Minnesota Department of Natural Resources, Division of Waters.

St* Croix Subregion

1. Suspended-sediment dfta are being collected on a periodic basis at the 
following sites:

St. Croix River at CTH "T" near Dairyland, Wis.
Namekagon River at Hayward, Wis.
Namekagon River at Trego, Wis.
St. Croix River near Danbury, Wis.
Yellow River at Danbury, Wis.
Clam River at ice house bridge near Webster, Wis.

51



Kettle River near Cloverdale, Minn. 
Snake River near Pine City, Minn. 
Apple River near Somerset, Wis.

2. Suspended-Sediment data are being collected on a monthly basis at St. Croix 
River at St. Croix Falls, Wis., as a part of NASQAN.

Upper Mississippi-Black-Root Subregion

1. Suspended-sediment data are being collected on a monthly and storm-event 
basis at North Fork Whitewater River near Elba, Minn., as a part of the National 
Hydrologic Benchmark Network.

2. Suspended-sediment data are being collected on a daily basis at Zumbro River 
at Kellogg, Minn., at Whitewater River near Beaver, Minn., at Mississippi River 
at Winona, Minn., at Root River near Houston, Minn., and at South Fork Root 
River near Houston, Minn., in cooperation with the U.S. Corps of Engineers.

3. Suspended and bed load-sediment data are being collected on a periodic and
storm-event basis for the U.S. Corps of Engineers, at Chippewa River at Durand,
Wis., and at Black River at Galesville, Wis.

4. Suspended and bedload sediment data are being collected on an intermittent 
basis for the U.S. Corps of Engineers, at Plum Creek near Ella, Wis., Chippewa 
River near Caryville, Wis., and at Chippewa River near Pepin, Wis.

5. Suspended-sediment measurements were made of the Mississippi River at LaCrosse, 
Wis., as part of a project study of Lake Onalaska in cooperation with the U.S. 
Fish and Wildlife Service.

Upper Mississippi-Maquoketa-Plum Subregion

1. Suspended-sediment data are being collected on a daily basis at Upper Iowa 
River near Dorchester, Iowa, and at Mississippi River at McGregor, Iowa, as a 
part of the Great River Environmental study in cooperation with U.S. Corps of 
Engineers, St. Paul District.

2. Suspended-sediment data are being collected on a periodic and storm-event 
basis for the U.S. Corps of Engineers at the Grant River at Burton, Wis.

3. Suspended-sediment data are being collected at Maquoketa River near Maquo- 
keta, la., as a part of the Great II River Environmental study in cooperation 
with the U.S. Corps of Engineers, Rock Island District.

4. Suspended-sediment data are being collected on an intermittent and 
storm-event basis at Cedar River near Austin, Minn., in cooperation with 
the Minnesota Department of National Resources, Division of Waters.

5. Suspended-sediment data are being collected three times per year on an 
event basis at Turkey River at Garber, Iowa, as part of Great II study in 
cooperation with the U.S. Corps of Engineers, Rock Island District.
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Wisconsin Subregion

1. Suspended-sediment and bedload data are being collected on a periodic and 
storm-event basis for the U.S. Corps of Engineers at Wisconsin River at 
Muscoda, Wis.

2. Suspended-sediment data are being collected on a periodic and storm-event 
basis at the following sites in cooperation with the State of Wisconsin.

Big Eau Pleine River near Stratford, Wis.
Fenwood Creek at Bradley, Wis.
Freeman Creek at Halder, Wis.
Big Eau Pleine River near Mosinee, Wis.

3. Suspended-sediment data are being collected on a periodic and storm-event 
basis to determine daily suspended-sediment discharge in cooperation with the 
State of Wisconsin at the following sites:

Site A, Trout Creek near Ridgeway, Wis.
Site B, Trout Creek near Ridgeway, Wis.
Site D, Trout Creek near Ridgeway, Wis.

4. Suspended-sediment data are being collected on an intermittent and storm- 
event basis in cooperation with Dane County, Wis., at Black Earth Creek at 
Black Earth, Wi.s.

5. Suspended-sediment data are being collected on a periodic and event-basis 
to determine daily suspended-sediment discharge in cooperation with the State 
of Wisconsin, at Yellowstone River near Blanchardville, Wis. and at Steiner 
Branch near Waldwick, Wis.

Upper Mississippi-Iowa-Skunk-Wapsipinicon Subregion

1. Suspended-sediment data are being collected on a monthly basis at 
Mississippi River at Clinton, Iowa, and at Mississippi River at Keokuk, 
Iowa, as a part of NASQAN.

2. Suspended-sediment data are being collected on a daily basis at the 
following in cooperation with the Iowa Geological Survey:

Iowa River at Iowa City, Iowa 
Ralston Creek at Iowa City, Iowa 
Skunk River at Augusta, Iowa

3. Suspended-sediment data are being collected on a daily basis at the following 
sites as part of the Great II River Environmental study in cooperation with 
U.S. Corps of Engineers, Rock Island District.

Crow Creek at Bettendorf, Iowa 
Iowa River at Wapello, Iowa
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4. Suspended-sediment data are being collected three times per year on an 
event basis at Wapsipinicon River at De Witt, Iowa, as part of Great II 
study in cooperation with the U.S. Crops of Engineers, Rock Island District.

Rock Subregion

1. Suspended-sediment data are being collected on a daily plus storm-ev^nt 
basis in cooperation with Dane County, Wis., on Willow Creek at Madisor, 
Wis.

2. Suspended-sediment data are being collected on a weekly and storm-event 
basis in cooperation with the U.S. Corps of Engineers and the City of Middleton, 
Wis., at:

Pheasant Branch Creek at Middleton, Wis., at U.S. Highway 12 
Pheasant Branch at Century Avenue at Middleton, Wis. 
Tributary to Pheasant Branch at Hwy. 14 at Middleton, Wis. 
Tributary to Pheasant Branch at Airport Road at Middleton, Vis. 
Pheasant Branch at Middleton, Wis., at CTH "M"

3. Suspended-sediment data are being collected on an intermittent and storm- 
event basis in cooperation with Dane County, Wis., at the following 
sites:

Maunesha River near Sun Prairie, Wis.
Yahara River at Windsor, Wis.
Token Creek near Madison, Wis.
Yahara River at STH 113 at Madison, Wis.

Sixmile Creek at Waunakee, Wis. 
Sixmile Creek near Waunakee, Wis. 
Spring Creek at CTH "M" near Middleton, Wis. 
Spring Harbor Storm Sewer at Madison, Wis. 
Starkweather Creek - West - at Madison, Wis. 
Starkweather Creek - East - at Madison, Wis. 
Olbrich Park Storm Ditch at Madison, Wis. 
Door Creek near Cottage Grove, Wis. 
Mt. Vernon Creek near Mt. Vernon, Wis.

4. Suspended-sediment data are being collected on a monthly basis at Rc°.k 
River near Joslin, II., as a part of NASQAN.

5. At the Kishwaukee River near Perryville, Illinois, daily suspended-rediment 
data collection began in April 1979 in cooperation with the Rock Island Corps 
of Engineers.

Des Moines Subregion

1. Suspended-sediment data are being collected on a daily basis at Des 
Moines River near Saylorville, IA, in cooperation with the Iowa Geological 
Survey.
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2. Suspended-sediment data are being collected on a daily basis at Des 
Moines River at St. Francisville, Mo., as a part of the freat II stucfy in 
cooperation with the U.S. Corps of Engineers, Rock Island District.

3. Suspended-sediment data are being collected on an intermittent basis 
at Des Moines River at Jackson, Minn., in cooperation with the Minnesota 
Department of Natural Resources, Division of Waters.

4. Suspended-sediment data are being collected on a daily basis at Middle 
Fork Raccoon River at Bayard, Iowa, and Middle Fork Raccoon River at Panora, 
Iowa. In conjunction with the operation of these stations, a sediment 
reservoir sedimentation study is being conducted at Lake Panorama at Panora, 
Iowa. This study is a cooperative undertaking with the Engineering Research 
Institute, Iowa State University at Ames, Iowa.

Upper Mississippi-Salt-Subregion

1. Suspended-sediment data are being collected on a monthly basis at Salt 
River near New London, Mo., and Mississippi River below Alton, 111., as a 
part of NASQAN.

2. Suspended-sediment data are being collected on three to six storm- 
events per year at Middle Fabius River near Monticello, Mo., as a part of 
the Great II study in cooperation with the U.S. Corps of Engineers, Rock 
Island Districts.

Upper Illinois Subregion

1. Suspended-sediment data are being collected on a monthly basis at 
Illinois River at Marseilles, 111., as a part of NASQAN.

2. Suspended-sediment data are being collected on an intermittent basis 
at Davis Ditch near Kouts, Ind., Kankakee River near Kouts, Ind., Cobb Ditch 
near Kouts, Ind., Singleton Ditch at Schneider, Ind., Iroquois River near 
Rosebud, Ind., and at Iroquois River near Foresman, Ind., in cooperation 
with the State of Indiana.

3. Suspended-sediment data are being collected on a daily basis at Yellow River 
at Plymouth, Ind., in cooperation with the State of Indiana.

4. Suspended-sediment data are being collected on a weekly basis at Kankakee 
River near North Liberty, Ind., in cooperation with the State of Indiana.

5. Bed-material data are being collected on an intermittent basis at Davis 
Ditch near Kouts, Ind., and at Kankakee River near Kouts, Ind., in cooperation 
with the State of Indiana.

6. Suspended-sediment data are being collected on a daily basis at Iroquois 
River near Chebanse, 111., in cooperation with the Illinois Department of 
Transportation, Division of Water Resources.
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7. Suspended-sediment data are being collected on a daily basis at the fol­ 
lowing sites in cooperation with the Illinois Kankakee River Basin Task 
Force:

Kankakee River at Momence, 111. (begun Oct. 1, 1978) 
Kankakee River near Wilmington, 111. (begun Oct. 1, 1978) 
Iroquois River at Iroquois, 111. (begun Oct. 1, 1978)

8. In cooperation with the Chicago Corps of Engineers daily suspended-sediment 
data collection began in April 1979 at the Des Plaines River at Riverside, 111,

Lower Illinois Subregion

1. Suspended-sediment data are being collected on a monthly basis at 
Illinois River at Valley City, 111., as a part of NASQAN.

Upper Mississippi-Kaskaskia-Meramec Subregion

1. Suspended-sediment data are being collected on a monthly basis at Missis­ 
sippi River at Thebes, 111., at Kaskaskia River at Venecfy Station, 111., 
at Big Mudcfy River at Murphysboro, 111., and at Meramec River near Eureka, 
Mo., as a part of NAS(^N.

2. Suspended-sediment data area being collected on a daily basis at Karkaskia 
River at Cooks Mills, 111., in cooperation with the U.S. Army Corps of Engi­ 
neers, St. Louis District.

3. Suspended-sediment data are being collected on a daily basis at Misrissippi 
River at St. Louis, Mo., in cooperation with the U.S. Army Corps of Engineers, 
St. Louis District.

Special Studies

Three stations are operated in cooperation with the Metropolitan Sanitery 
District of Greater Chicago to record changes in sediment transport during 
reclamation of strip-mined areas for irrigation with digested sludge from 
sewage treatment facilities. Two stations on Big Creek, one above the recla­ 
mation area at St. David, 111., and one below the area near Bryant, 111., 
monitor changes in sediment load. One station is operated on Slug Run r«ar 
Bryant, 111., which drains an area scheduled to be reclaimed. Annually, size 
analyses are run on suspended sediment at these stations.

In cooperation with the Rock Island District, Corps of Engineers, daily sus­ 
pended sediment sampling began at Henderson Creek near Oquawka, 111, aH 
Green River near Geneseo, 111. on April 1. At the same time at these rtations 
and at Rock River near Joslin, 111., sampling began for bed load and bed 
material sizing during high discharge events. And on December 21, daily sus­ 
pended sediment sampling began at Edwards River near New Boston, 111. All 
these data were gathered for the Sediment and Erosion Work Group of the 
Great II Mississippi River Basin Study.
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In April 1978, in cooperation with Federal Environmental Protection Agency 
(Energy R&D), six stations were established to determine sediment yield 
changes from drainage areas affected by coal strip mining. At these 
locations suspended-sediment samples are being collected monthly with 
increased s'ampling during high runoff periods. Three stations: Turkey 
Creek near Fiatt, South Branch Doza Creek near Lenzburg, 111., and Little 
Cana Creek near Creal Springs, 111., monitor sediment loads from natural 
drainage areas. The remaining stations: West Branch Big Creek near Canton, 
111., Doza Creek near Lenzburg, 111., and Bankston Fork near Crab Orchard, 
111., monitor sediment loads from areas affected by strip mining.

Laboratory Activities

The Geological Survey laboratory in Iowa City, la., analyzed suspended- 
sediment samples collected by the Corps of Engineers at:

Mississippi River at Hannibal, Mo.
Hadley Creek at Kinderhook, 111.
Bay Creek at Nebo, 111.
Wapsipinicon River at DeWitt, Iowa
Iowa River at Marengo, Iowa
Iowa River at Coralville Dam, Iowa
Mississippi River at Burlington, Iowa
South Skunk River below Squaw Creek near Ames, Iowa
Mississippi River at Keokuk, Iowa
Des Moines River near Stratford, Iowa
Raccoon River at Van Meter, Iowa
North River near Norwalk, Iowa
Middle River near Indianola, Iowa
South River near Ackworth, Iowa
Des Moines River near Tracy, Iowa
White Breast Creek near Dallas, Iowa
Mississippi River at East Dubuque, 111.

For additional information about Geological Survey activities within this 
region, contact the following offices:

District Chief, WRD 
U.S. Geological Survey 
P.O. Box 1026 
605 North Neil Street 
Champaign, IL 61820

District Chief, WRD 
U.S. Geological Survey 
P.O. Box 1230
Federal Building, Room 269 
400 South Clinton Street 
Iowa City, IA 52244

District Chief, WRD 
U.S. Geological Survey 
1819 North Meridian Street 
Indianapolis, IN 46202

District Chief, WRD 
U.S. Geological Survey 
Post Office Building 
Room 702 
St. Paul, MN 55101



District Chief, WRD District Chief, WRD
U.S. Geological Survey U.S. Geological Survey
1400 Independence Road 1815 University Avenue
Mail Stop 200 Room 200
Roll a, MO 65401 Madison, WI 53706
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UPPER MISSISSIPPI REGION 

SOIL CONSERVATION SERVICE

1. Studies of sediment damages and determinations of sediment yields 
were made in the following watersheds:

a. Public Law 566

Major Drainage Watershed Stream County (s) State

Rock River

>pi River

ir

Public Law

Little Wyaconda- 
Sugar

Upper Sugar 
River

639

Little 
Wyaconda 
River and 
Sugar Crk

Sugar River

Scotland 
Clark 
Lewis

Dane

MO

WI

Major Drainage 

Minnesota River

Minnesota River

Watershed

Yellow Bank

Lac qui Parle

Stream

Yellow Bank 
Crk

County(s)

Grant 
Deuel 
Lac qui Parle

Lac qui Parle Deuel
Brookings 
Lac qui Parle 
Yellow 
Medicine

Minnesota River Yellow Medicine

Minnesota River Redwood

Yellow 
Medicine 

Crk

Redwood 
Crk

Minnesota River Cottonwood Cottonwood 
Crk

Lincoln 
Lyon 
Yellow 
Medicine

Lincoln
Pipestone
Lyon
Yellow
Medicine
Redwood

Murray
Lyon
Redwood
Brown
Cfcttonwood

State 

SD 

MN 

SD

MN

MN

MN

MN



c. River Basin Investigations

Major Drainage Basin Reported State 

Wisconsin River Wisconsin River WI

Suspended sediment and bedload sampling were conducted by the Great 
River Environmental Action Team, Sediment and Erosion Control Work 
Group, at the following locations:

River Location State 

Mississippi Anoka-Lowry Avenue Bridge MN

Mississippi Winona-Burlington-Northern MN
Railroad Bridge

Zumbro Kellogg MN

Whitewater Near Beaver MN

Root Near Houston MN

South Fork Root Near Houston MN

Mississippi McGregor IA

Iowa Dorchester IA

Chippewa Durand WI

Black Near Galesville WI

Wisconsin Muscoda WI 

2. Reservoir Sedimentation Surveys

a. A reservoir sedimentation survey was made on LeRoy Hemish 
pond in Yellow Medicine County, Minnesota.

b. A reservoir sedimentation survey was made on Lyle Harris 
pond in Lyon County, Minnesota.

c. A reservoir sedimentation survey was made on Mellinthin- 
Runholt pond in Lyon County, Minnesota.
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LOWER MISSISSIPPI REGION 

CORPS OF ENGINEERS

Lower Mississippi Valley Division

A draft report "Characterization of the Suspended Sediment Regime and Bed 
Material Gradation for the Mississippi River Basin" has been completed. 
The final report is being prepared for publication. This report provides 
average annual suspended sediment loads for major tributaries and the 
main stem Mississippi River as well as available information on bed 
material gradations. It features before and after sediment loads where 
reservoirs have been constructed and data are available. It also 
contains general information on land use changes.

Memphis District

Sampling at twenty-four sediment stations established in FY78 on the St. 
Francis River, Arkansas and its tributaries between Madison, Arkansas and 
Fisk, Missouri was continued. Suspended sediment, bed sediment, 
temperature and flow data are being collected on a monthly basis. 
Suspended sediment samplers DH76TM, DH?8, D74ALTM and bed sampler BMH60 
were used.

New Orleans District 

Sediment Load Measurements

1. Suspended sediment and bed material sampling was continued at the 
ranges located in the Mississippi River at Coochie, La., and at Tarbert 
Landing, Ms., at a frequency of one per week; in the Old River Outflow 
Channel near Knox Landing, La., semimonthly; in the Atchafalaya River at 
Simmesport, La., weekly; monthly at Wax Lake Outlet at Calumet, La., and 
Lower Atchafalaya River at Morgan City, La. On the Red River samples 
were taken at Fulton, Ark., and Shreveport, La., weekly while at 
Alexandria, La., and above Old River Outflow Channel samples were taken 
semimonthly. Weekly sampling was continued in the Atchafalaya Basin at 
ranges located at Bayou Chene below Bayou Crook Chene, Lake Long below 
Bayou La Rompe, Little Tensas below Blind Tensas Cut, and East Access 
Channel above Chicot Pass.

2. Daily suspended sediment samples were taken on the Red River at 
CoIfax, La.

3. A cooperative program with the US Geological Survey for 
collection and analysis of suspended sediment samples was in effect for 
stations located on the Mississippi River at St. Francisville, 
Plaquemine, Union, Luling Ferry, Violet, and Venice, La. Samples were 
taken on the Red River at Boyce and Moncla, La. The sampling frequency 
was monthly and the data will be published by USGS in its annual 
publication.
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H. Suspended sediment samples were taken with a U.S. P-H6, or U.S. 
P-61 sampler. Bed material samples were taken with a BM-5H sampler or 
drag bucket type sampler. Daily suspended sediment samples were taken 
with a trap type sampler.

Office Investigations

1. Use of a Digital Flow-Sediment Model of the Atchafalaya Basin 
developed in conjunction with the Hydrologic Engineering Center is 
continuing. The model is being used to study alternatives in preparation 
of the Atchafalaya Basin, Phase I GDM/Feasibility Study. This model as 
currently being recalibrated using data obtained from the Mississippi 
Basin Model in Clinton, Mississippi.

2. NOD is continuing development of a Flow-Sediment Model of the 
Mississippi River throughout the District.

3. A Flow-Sediment Model of the Red River Waterway is being used to 
study maintenance dredging associated with the construction sequence and 
the completed project.

U. As part of the LMVD Potamology Program (P-1), WES is compiling a 
report on the characterization of the suspended-sediment regime and t!:^ 
bed-material composition of the Mississippi River. The study will be 
completed shortly.

5. A Computer Data Base System is being built to store hydrographic 
data for the period of record in the New Orleans District.

6. A Computer Data Base System is being written to analyze, store 
and retrieve sediment data.

7. For NOD, WES is preparing a physical model and a mathematical 
model of the Atchafalaya Bay.

8. NOD, through a contract with LSU and as part of the LMVD 
Potamology Program, has digitized and stored on computer tape all 
available hydrograph surveys in the New Orleans District.

9. As part of the LMVD Potamology Program, NOD through a contract, 
with University of Missouri-Rolla, is documenting changes in 
morphological charateristics in the Mississippi and Atchafalaya Rivers.

St. Louis District

A third resurvey of Carlyle Lake was conducted in 1979. This resurvey 
was required in order to evaluate and determine the accuracy between the 
computed volume of sediment deposited from the initial sediment survey 
(1971) and the sediment resurvey (1976). The data analysis has not be<m 
completed at this time. However, these results along with a report 
should be forthcoming this year if there is no higher priority work 
scheduled.
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Sediment and retrogression ranges at both Rend Lake and Lake Shelbyville 
were surveyed in the spring of 197*1. These reports were not submitted 
during calendar year 1979 due to higher priority work.

Suspended and bed samples were collected at Chester, Illinois, in 
conjunction with SLD Potamology Study (S-3). This study was completed in 
March 1979. Data collected during the study included 283 
depth-integrated suspended sediment samples and 196 bed samples. River 
stage fluctuations at Chester, Illinois, during this study ranged from a 
low of zero to a high of 33 feet, with a corresponding discharge range 
from 60,000 to 650,000 cfs (Chester gage). Analysis of these data is 
incomplete at this time.

Vicksburg District 

Sedimentation Surveys

1. Cross sections and profiles were made on various streams in the 
Vicksburg District for use in sediment, hydrology, and hydraulic studies 
and in the design of channel improvements, levees, floodgates, pumps and 
other flood control and navigation features.

2. A study begun in 1978 to determine the amount of sediment 
deposited in Grenada Reservoir was completed. The study indicates the 
rate of deposition in the reservoir has increased sufficiently since the 
last study in 1965; however, only 4# of the total volume in the reservoir 
has been lost.

Sediment Load Measurements

1. In connection with potamology investigations, there are three 
ranges located on the Mississippi River at Vicksburg, Mississippi; 
Arkansas City, Arkansas; and Natchez, Mississippi; where both bed samples 
and suspended sediment measurements are taken weekly.

2. For other sedimentation study, suspended sediment, bed material, 
temperature, discharge and stage were taken intermittently at seventy-one 
stations on Bayou LaFourche, Bayou Macon, Big Creek, Big Sunflower River, 
Black River, Boeuf River, Caddo River, Catahoula Diversion Canal, 
Coldwater River, Connerly Bayou, Ditch Bayou, Hickahala Creek, Little 
Missouri River, Little River, Little Tallahatchie River, Lower Auxiliary 
Channel, Macon Lake, Muddy Bayou, Ouatchita River, Panola-Quitman 
Floodway, Quiver River, Senatobia Creek, Tallahatchie River, Tchula Lake, 
Tensas Bayou, Tippah River, Tippo Bayou, Yalobusha River, Yazoo Backwater 
Connecting Channel, Yazoo River and Yocona River.
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Other Investigations

1. A study was made using the HEC-6 Program on the Tensas River tc 
determine the magnitude of deposition in the channel and the depositior 
rate for various design alternates. Various dredging intervals were 
analyzed for each alternative to determine the most efficient maintenarce 
dredging interval.

2. A water sediment model developed to analyze sediment problems In 
the Yazoo Basin in Mississippi was used to investigate alternatives with 
which to alleviate the sedimentation problems in the Greenwood bendway in 
the Yazoo Basin of the alternatives studied the two that produced the 
most stable channel was (1) a structure in the Greenwood bendway cutoff 
to distribute flows and sediment through the cutoff and bendway and (2) a 
plan which would make part of the Yazoo River bendway into a lake. Since 
both plans perform satisfactorily from a flood control and sediment 
standpoint they are now being considered from a cost standpoint.

3. A study was initiated by the Vicksburg District and Colorado 
State University to determine possible alternatives for reducing sediment 
inflow into the main stem Yazoo-Tallahatchie-Coldwater River System from 
its hill tributaries and to determine design of structural measures to 
reduce sediment problems. This study should be completed in October 1982.

4. A comprehensive data collection program^was continued as part of 
the Yazoo Basin Streambank Erosion Control Evaluation and Demonstration 
Program. This data collection program has been contracted with the 
Agricultural Research Service and includes detailed water, sediment, and 
geology data collection, analysis, and evaluation on selected hill 
tributaries in the Yazoo Basin.
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LOWER MISSISSIPPI REGION 

GEOLOGICAL SURVEY

Lower Mississippi - Hatchie Subregion

1. In cooperation with the Tennessee Department of Public Health, Division 
of Water Quality Control, suspended-sediment discharge measurements are 
being made on a 6-week frequency at seven sites within the State of Tennessee.

2. Suspended-sediment data are being collected on a monthly basis at Missis­ 
sippi River at Memphis, Tenn., at Obi on River at Obi on, Tenn., and at Hatchie 
River at Bolivar, Tenn., as a part of NASQAN.

Lower Mississippi - St. Francis Subregion

1. Suspended-sediment data are being collected on a monthly basis at St. 
Francis River at Parkin, Ark., St. Francis Bay at Riverfront, Ark., Arkansas 
River at Dam 2 near Gillette, Ark., and at White River at Clarendon, Ark., 
as a part of NASQAN.

Lower Mississippi - Yazoo Subregion

1. Suspended-sediment data are being collected on a monthly basis at Missis­ 
sippi River near Arkansas City, Ark., Yazoo River near Shell Bluff, Miss., 
and at Yazoo River at Redwood, Miss., as a part of NASQAN.

Lower Red - Ouachita Subregion

1. Suspended-sediment data are being collected on a monthly basis at 
Ouachita River at Columbia, La., and at Red River near Simmesport, La., 
and at Ouachita River at Camden, Ark., as a part of NASQAN. Sediment 
data are being collected on a monthly basis at Big Creek at Pollock, La., 
as a part of the National Hydrologic Benchmark Network.

Boeuf - Tensas Subregion

1. Suspended-sediment data are being collected on a monthly basis at 
Tensas River at Tendal, La., and at Boeuf River at Fort Necessity, La., 
as a part of NASQAN.

Lower Mississippi - Big Black Subregion

1. Suspended-sediment data are being collected on a monthly basis at Missis­ 
sippi River at Vicksburg, Miss., Big Black at Bovina, Miss., and at Homochitto 
Creek at Rosetta, Miss., as part of NASQAN.
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Lower Mississippi - Lake Maurepas Subregion

1. Suspended-sediment data are being collected on a monthly basis at Amite 
River at 4-H Camp near Denham Spring, La., Tangipahoa River at Robert, La., 
Lower Grand River at Bayou Sorrel, La., and at Mississippi River near St. 
Francisville, La., as a part of NASQAN.

Louisiana Coastal Subregion

1. Suspended-sediment data are being collected on a monthly basis at Bayou 
Teche at Keystone Lock and Dam below St. Martinvilie, La., Mermentau River 
at Mermentau, La., Atchafalaya River near Melville, La., and at Caleasieu 
River near Kiner, La., as a part of NASQAN.

2. Suspended-sediment data are being collected on a monthly basis at th* 
following sites as a part of NASQAN.

Mississippi River at Belle Chasse, La. 
Tchefuncta River near Covington, La. 
Houma Navigation Canal at Houma, La.

Special Studies

In cooperation with the Tennessee Department of Transportation, the problem 
of scour at highway bridges is being investigated at known and potential 
problem sites across Tennessee. Reports documenting data and research 
findings are planned.

Monthly collection was begun at 23 stations on the St. Francis River and 
selected tributaries in October 1977 for the Corps of Engineers. Monitoring 
is expected to continue for 5 years. Following the 5-year period, the existing 
network may be reduced to a few stations that would be monitored more inten­ 
sively.

Suspended-sediment data are collected on a weekly basis and for selected 
storm events on Tillatoba Creek below Oakland, Miss., and South Fork Tillatoba 
Creek near Charleston, Miss. This information is collected in cooperation 
with the U.S. Soil Conservation Service in order to estimate the sediment 
loads of Tillatoba Creek during periods of high discharge.

Laboratory Activities

The Geological Survey sediment laboratory located in Baton Rouge, La., 
analyzed suspended-sediment and bed-material samples collected by the 
U.S. Corps of Engineers at the following locations:

Red River at Alexandria 
Old River Outflow near Knox Landing 
Red River above Old River Outflow 
Mississippi River at Coochie 
Mississippi River at Tarbert Landing
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Atchafalaya River at Simmesport 
Bayou Chen above Bayou Crook Chen 
East Access Channel above Lake Chicot 
Lake Long below Bayou LaRompe 
Little Tensas below Blind Tensas Cut 
Lower Atchafalaya River at Morgan City 
Wax Lake Outlet at Calumet

For additional information about Geological Survey activities within this 
region, contact the following offices:

District Chief, WRD 
U.S. Geological Survey 
Federal Office Building 
Room 2301
700 West Capitol Avenue 
Little Rock, AR 72201

District Chief, WRD
U.S. Geological Survey
100 W. Capitol St., Suite 710
Jackson, MS 39201

District Chief, WRD 
U.S. Geological Survey 
P.O. Box 66492 
6554 Florida Boulevard 
Baton Rouge, LA 70896

District Chief, WRD 
U.S. Geological Survey 
Federal Building and U.S, 
Room A-413 
Nashville, TN 37203

Courthouse
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SOURIS-RED-RAINY REGION 

CORPS OF ENGINEERS

North Central Division 

St. Paul District

Sediment loads were measured by the US Geological Survey at seven river 
stations (Wild Rice, two at Sheyenne, two at Pembina, Souris and Little 
South Pembina Rivers) under the St. Paul District sponsorship.
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SOURIS-RED-RAINY REGION 

GEOLOGICAL SURVEY

Souris Subregion

1. Suspended-sediment data are being collected on a daily basis at Souris River 
near Sherwood, N. Dak., as part of the Waterways Treaty program with the U.S. 
Department of State.

2. Suspended-sediment data are being collected on a monthly basis at Souris 
River near Foxholm, N. Dak., in connection with a pre-impoundment quality 
water study in cooperation with the U.S. Corps of Engineers.

3. Suspended-sediment data are being collected on a monthly basis at Souris 
River near Westhope, N. Dak., as part of the National Stream Quality Accounting 
Network (NASQAN).

4. Suspended-sediment data are being collected on a monthly basis at Souris 
River near Verendrye, N. Dak., and at Wintering River near Karlsruhe, N. Dak., 
as part of the Missouri River Basin program.

5. Suspended-sediment data are being collected on a monthly basis at West 
Branch Short Creek near Columbus, N. Dak., as part of the Coal Hydrology 
Program.

Red Subregion

1. Suspended-sediment data are being collected on a daily basis at Sheyenne 
River at Lisbon, N. Dak., (discontinued Sept. 30, 1979), and at Sheyenne River 
at Kindred, N. Dak., in connection with a pre-impoundment study in cooperation 
with the U.S. Corps of Engineers.

2. Suspended-sediment data are being collected on a monthly basis at Wild Rice 
River near Abercrombie, N. Dak., and at Red River of the North at Hickson, 
N. Dak., as part of the Missouri River Basin program.

3. Suspended-sediment data are being collected on a monthly basis at Beaver 
Creek near Finley, N. Dak., as a part of the National Hydrologic Benchmark 
Network.

4. Suspended-sediment data are being collected on a monthly basis at Red 
River of the North at Halstad, Minn., and at Red River of the North at 
Emerson, Manitoba, Canada, and at the Redlake River at Crookston, Minn., 
as a part of NASQAN.

5. Suspended-sediment data are being collected at Pembina River near Vang, 
N. Dak., (discontinued Sept. 30, 1979), at Little South Pembina River near 
Walhalla, N. Dak., (discontinued Sept. 30, 1979), and at Pembina River near 
Walhalla, N. Dak., in cooperation with the U.S. Corps of Engineers.
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6. Suspended-sediment data are being collected on an intermittent basis 
at Buffalo River near Dilworth, Minn., in cooperation with the Minnesota 
Department of Natural Resources, Division of Waters.

7. Suspended-sediment data are being collected on a daily basis at Wild 
Rice River at Twin Valley, Minn., in cooperation with the U.S. Corps of 
Engineers.

8. Suspended-sediment measurements were made during floods at the following 
sites:

Wild Rice River above Ada, Minn.
So. Br. Wild Rice River near Pelton, Minn.
So. Br. Wild Rice near Borup, Minn.
Wild Rice River near Perley, Minn.
Wild Rice River above So. Br. near Borup, Minn.
State Ditch 45 near Felton, Minn.
Wild Rice River at Hendrum, Minn.
Marsh River near Shelly, Minn.
Marsh River Ditch near Ada, Minn.
Sandhill River near Climax, Minn.
Red Lake River at Highlanding near Goodridge, Minn.
Thief River near Thief River Falls, Minn.
Ruffy Brook near Gonvick, Minn.
Clearwater River at Plummer, Minn.
Lost River at Oklee, Minn.
Clearwater River at Red Lake Falls, Minn.
Snake River at Warren, Minn.
Snake River at Alvarado, Minn.
Middle River at Argyle, Minn.
So. Br. Two Rivers at Lake Bronson, Minn.
Two Rivers at Hal lock, Minn.
Roseau River below S. Fork near Malung, Minn.
Roseau River below Roseau, Minn.
Sprague Creek near Sprague, Manitoba
Roseau River at Ross, Minn.

Rainy Subregion

1. Suspended-sediment data were collected on a monthly basis at Little Fork 
River at Littlefork, Minn., at Roseau River below State Ditch 51 near Caribou, 
Minn, at Red Lake River near Crookston, Minn., and at Rainy River at Manitou 
Rapids, Minn., as a part of NASQAN.

Special Studies

Suspended-sediment data were collected during periods of high flow at four 
sites in the Park River basin, N. Dak., in cooperation with the U.S. Soil 
Conservation Service.
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9. Suspended-sediment measurements were made during floods at the following 
sites:

Sturgeon River near Chisholm Minn. 
Rapid River near Baudette, Minn.

For additional information about Geological survey activities within this 
region, contact the following offices:

District Chief, WRD District Chief, WRD
U.S. Geological Survey U.S. Geological Survey
Post Office Building, Room 702 821 East Interstate Avenue
St. Paul, MN 55101 Bismarck, ND 58501

SOIL CONSERVATION SERVICE 

1. Special Study

Suspended sediment samples are being collected under contract by the 
USGS on the North Branch of the Park River watershed in Cavalier, 
Pembina, and WAlsh Counties, North Dakota.

71



MISSOURI BASIN REGION 

CORPS OF ENGINEERS

Missouri River Division 

Kansas City District

Suspended Sediment Measurements. The Kansas City District operated 22 
suspended sampling stations during this calendar year.

1. There are three long term stations on the Missouri River, St. 
Joseph, Kansas City, and Herman, Missouri. At these stations DI f s are 
collected each week and a full set of points each month. Bed material 
samples are collected each time a suspended sample is taken.

2. On the main stem of the Kansas River, seven stations are 
presently operated. Three are quasi long term stations, i.e., different 
agencies have collected with one or two year gaps between period of 
continuous sampling and/or a station has been moved due to loss in 
channel control. The three stations are Wamego, Lecompton, and DeSoto, 
Kansas. The four other stations are short term and will be discontinued 
at the end of the Bank Stabilization Study or just prior to its 
completion. One tributary at Eudora, Kansas, is included in these 
temporary special data collection stations.

3. The remaining stations are for more routine data collections, 
such as reservior inflows/outflow trap efficiency, gross density, storage 
allocation for sediment, etc.

4. One station at Warsaw, Missouri, is being utilized for a 
downstream erosion study in relation to hydropower releases as well as 
sediment record. A turbidity suspended sediment relationship is being 
attempted both with DI's and surface samples. Additional samples, both 
surface and DPs, have been used for water chemistry to determine salts 
that can be used to compute the SAR of the eroding fluid.

Lake Sedimentation Investigations. The initial resurvey reports for 
Tuttle Creek, Pomona, and Pomme de Terre Lakes are still pending and will 
be finalized when other special studies with higher priority are 
completed. Perry Lake sedimentation and degradation ranges have been 
resurveyed and are being compiled and plotted. An inflow measurement 
station is being continued until insitu lake data can be performed 
(cores, density, etc.). Preliminary advance range monument location was 
initiated by the Survey Section at Milford and Rathburn Lakes. Surveys 
are being conducted presently at Rathburn Lake. Some surveying work at 
the following lakes is still pending; however, most of these ranges are 
in the flood pools and are awaiting easement negotiation.

Smithville Lake
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Harry S. Truman Reservoir 

Special Studies.

1. Kansas River

(a) The bank stabilization study is continuing. Little data were 
collected this past year because of other studies. However, data 
collected included cross section surveys and bed materials at key ranges 
for input into HEC 6 in order to reconsititute observed phenomena. 
Results to date are not conclusive. A contract was let to HEC to modify 
HEC 6 for mechanical removal of bed materials (dredging). It is 
understood that this mod is nearing completion and will be received in 
the near future.

(b) The navigation study for the lower Kansas is continuing between 
the mouth and Turner. Bed materials and water samples were taken for 
elutriate testing and delivered to the EPA and Division laboratories. 
The labortories have completed their testing, but the final results are 
unknown at present.

2. Sac River

(a) In August, monitoring downstream for a complete hydropower 
release cycle was conducted again. Data were collected at 30+ minute 
intervals continuously from the initial rise in stage through the crest 
until a noticeable decrease in stage occurred on the back side of the 
hydrograph. The primary location of these data collections was performed 
at Highway J where DI's, points, and velocities were taken. Other data 
were collected below the outlet works, above and below the cutoff, and 
downstream at Caplinger Mills (nr) (a rated station). Sediment 
concentration and turbidity analysis correlations will be made at all 
these downstream stations.

(b) Attempts were made to determine withdrawal velocities in 
Stockton Lake immediately above the weir during power generation. 
Circular current patterns observed coupled with the low velocities 
measured throughout the vertical raised more questions about the 
methodology, equipment used, and hydrodynamics than the intended purpose 
of the data collected. Neither a 100# P-61 weight nor the Price current 
meter would align themselves in a particular direction to indicate 
streamlining, rather these pieces of equipment rotated randomly very 
slowly clockwise and then counter. No recognizable period of oscillation 
was deteted.

3. Osage River. (Downstream HST DAM). A considerable amount of 
data was collected for a distance of 40 to 45 miles downstream of the 
dam. These data were collected for a contractor to be used in his 
evaluation of potential bed and bank erosion, turbidity attenuation or 
dampening due to power releases. Early in the year, velocity
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distributions were made, both longitudinal and laterally, water surface 
elevations measured for development of water surface profiles, suspended 
sediment samples were collected both insitu longitudinally and an 
increased sampling was made at the Warsaw gage. Water samples were 
collected for testing soil samples and chemistry ion analyzed. Bed and 
bank materials were sampled, bed fluff measurements were made, 
longitudinal bed profiles were sounded along with attempts to measure 
insitu densities and take multidepth soundings. New cross sections were 
laid out and surveyed. Surveys were made of the existing Union Electric 
ranges both along the main stem and in the tributaries. A contractor's 
study of the sedimentation and erosion potential should be forthcoming In 
April 1980.

4. Missouri River. A month of effort and manpower was extended in 
sediment and velocity data collection in an attempt to aid Operations 
Division with the testing and evaluation of the "Elsie M." The "Elsie l w 
is a modified LCM with hydraulic deflector plates added to deflect the 
twin screw prop wash in a downward direction to the bed and scour bed 
materials. A considerable amount of testing was conducted in an off 
channel area in an attempt to determine the most effective method of 
operation. Data collected consisted of suspended sediments, bed 
materials, and velocity distribution prior to the testing, and suspended 
sediments and velocity during the tests. An evaluation report is being 
prepared by the Operations Division at this time.

Omaha District

Sediment Load Measurements. The measurement and computation of suspended 
sediment load records were continued at eight stations. Of these, two 
are Missouri River mainstem stations, four are major tributary stations 
and two are minor tributary stations. The U. S. Geological Survey 
operates the four major and two minor tributary stations under a 
cooperative stream gaging program which includes computation and 
publication of sediment load records. In addition, with the Corps 1 
assistance, they collect suspended and bed sediment samples, including 
flow velocities in the Missouri River at Nebraska City, Nebraska; Omaha, 
Nebraska; Sioux City, Iowa and Ponca, Nebraska and two new stations at 
Maskell, Nebraska and Gayville, South Dakota. The data include five to 
seven point integrated samples per stream vertical at a minimum of five 
vertical locations in the channel cross-section; as well as one bed 
sample of each vertical using a BM-51* sampler. The sampling data, 
including the velocity measurements, are obtained from a boat at each 
station at about six week intervals during the open water season. It is 
intended that this data will be used to document the bed material load 
being transported by the Missouri River. The Corps operates PS-69 
automatic samplers at the two minor tributary stations in the Omaha 
Metropolitan area. Suspended sediment load records for stations operated 
under the cooperative program are published annually in the USGS Water 
Data reports.

Reservoir Sedimentation Activities.

74



1. Garrison Project. The resurvey of the Garrison aggradation reach 
started in 1978 was completed.

2. Gavins Point Project. A complete sedimentation resurvey was made 
of the degradation reach below Gavins Point Dam. Observations included 
profiling of all degradation ranges and bed surface sampling to determine 
degradation and/or armoring trends and bank erosion in the reach. This 
resurvey, originally scheduled for 1981, was moved ahead to 1979 in order 
to provide field survey data for use in a dye study to determine the 
mixing characteristics of Lewis and Clark Lake.

3. Big Bend Project. A complete sedimentation resurvey was made of 
the aggradation reach above Big Bend Dam. Observations included 
profiling all aggradation ranges and collection of bed material and 
suspended sediment samples in the headwater reach. The reservoir 
resurvey data will be used to update water volume and sediment 
accumulation values.

4. Oahe Project. A complete sedimentation resurvey was made of the 
degradation reach below Oahe Dam.

Other Investigations.

1. Missouri River bed surface samples were gathered in conjunction 
with Kansas City personnel along the 750 miles of river from Ponca, 
Nebraska to St. Louis, Missouri. The channel bed was sampled every 5 
miles at 5 to 7 lateral positions. A size gradation determination for 
each sample is being performed at the Missouri River Division Laboratory.

2. Two new sediment sampling stations were established in the "Wild 
and Scenic River" reach of the Missouri River between Gavins Point Dam 
and Ponca, Nebraska as part of the 1979 F.Y. Cooperative Stream Gaging 
Program with the USGS. The new sites are located near Gayville and 
Maskell, Nebraska. An additional site was also re-established at Sioux 
City, Iowa. The sampling effort at the new sites will require 
conjunctive point and velocity measurements, bed samples, and discharge 
measurements from a boat at about four to six week intervals during the 
open water season.

3. The first phase of the Missouri River Degradation Study, begun in 
1978, was completed and is being finalized into draft report form. As 
part of the study objective to assess the ultimate level of degradation 
in the river reach extending from Gavins Point Dam to the Platte River 
confluence, major study items included transient impacts of river channel 
bend cutoffs, channel stabilization works, changed flow regime and 
degradation impacts of the dam construction. Concurrent investigations 
of stage-discharged rating curve trends, spatial and temporal changes in 
water surface slopes, and changes in channel flow roughness were also 
made. Continued efforts will be made during the coming year to assess 
the time rate of degradation and evaluate the feasibility of alternative 
solutions to adverse impacts.
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4. A study was conducted in conjunction with a proposed Section 22 
action to determine the feasibility of dredging Wall Lake, in South 
Dakota, to improve lake water quality conditions.

5. A contract was initiated with Dr. Khalid Mahmood at Rockville, 
Maryland to interpret and analyze digital data obtained in a test of a 
multi-channel bed profiler. In general, the work will consist of a 
reassessment of sediment movement in the Missouri River and a comparison 
against theoretical transport functions.

6. A report was published entitled "Sediment Transport 
Relationships. 11 It presents a new sediment transport program for 
computing the total sand load based on data collected from a 
comprehensive Missouri River sediment and flow data collection program.

7. A dye study was conducted, under contract by the Sutron 
Corporation, of the Missouri River Reach from Fort Randall Dam to Sioux 
City, Iowa. Work Items included coordinating the data collection, 
injecting the dye, collecting samples and supporting hydrologic data, 
analyzing dye samples and preparing a report of the findings. Data 
gathered will be used to:

(a) Modify the two-dimensional mathematical model for mixing 
processes in the Missouri River (previously developed by Sutron, Inc.) to 
apply to the waters below Gavins Point Dam. Emphasis will be given to 
modeling flows around islands.

(b) Modify the dimension requirements of the two-dimensional mixing 
model to apply to conditions in Lewis and Clark Lake. This will require 
increasing the grid size in the lateral direction from 10 to 100 grid 
points, permitting the use of streamlines as grid lines, and including 
algorithms to model the transport and deposition of the finer grain size 
sediments.

8. Several reports and letters were written concerning shoreline 
erosion along mainstem project boundaries. Problems addressed included:

(a) Design of protective measures for preservation of an 
archaeological site along the shore of Lake Oahe.

(b) Design of protective revetment for a private development in 
danger of encroachment by Lake Oahe.
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MISSOURI REGION 

GEOLOGICAL SURVEY

Saskatchewan Subregion

1. Suspended-sediment data are being collected on a monthly basis at St. Mary's 
River at Montana, U.S.A.--Alberta, Canada border, as a part of the National 
Stream Quality Accounting Network (NASQAN).

Missouri-Marias Subregion

1. Suspended-sediment data are being collected on a daily basis at two sites 
on Muddy Creek near Vaughn, Mont., to monitor irrigation practices.

2. Suspended-sediment data are being collected on a monthly basis at Missouri 
River at Toston, Mont., and at Marias River near Chester, Mont., as a part 
of NASQAN.

Missouri - Mussel shell Subregion

1. Suspended-sediment data are being collected on a daily basin at 
Missouri River near Landusky, Mont., in cooperation with the U.S. Corps 
of Engineers.

2. Suspended-sediment data are being collected on a monthly basis at the 
following as a part of NASQAN:

Missouri River at Virgelle, Mont. 
Mussel shell River at Mosby, Mont. 
Missouri River below Fort Peck Dam, Mont.

3. Suspended-sediment data are being collected on a monthly basis at the 
following sites in cooperation with the Bureau of Land Management:

Render Coulee near Klein, Mont. 
Half Breed Creek near Klein, Mont. 
Mussel shell River near Roundup, Mont. 
East Parrot Creek near Roundup, Mont. 
West Parrot Creek near Roundup, Mont. 
Fattig Creek near Del phi a, Mont.

4. Suspended-sediment data are being collected periodically at Crow Rock Creek 
near Cohagen, Mont., as part of Coal Hydrology program.

Milk Subregion

1. Suspended-sediment data are being collected on a monthly basis at Milk 
River at Nashua, Mont., as a part of NASQAN.
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2. Suspended-sediment data are being collected on a quarterly basis at Little 
Peoples Creek near Hays, Mont., and Boxelder Creek near Rocky Boy, Mort., 
as part of the Federal CBR program.

3. Suspended-sediment data are being collected on a monthly basis at Pock 
Creek below Horse Creek at the international boundary, as a part of tN 
National Hydrologic Benchmark Network.

Missouri - Poplar Subregion

1. Suspended-sediment data are being collected on a monthly basis at Fed- 
water River at Circle, Mont., and at Redwater Creek near Vida, Mont., as 
a part of the Federal CBR program.

2. Suspended-sediment data are being collected on a monthly basis at Hast 
Poplar River at international boundary in cooperation with the Department 
of State (International Joint Commission).

3. Suspended-sediment data are being collected on a monthly basis at the 
following sites to define water quality characteristics of the Poplar River 
Basin in cooperation with the Environmental Protection Agency:

Poplar River at international boundary 
East Fork Poplar River near Scobey, Mont. 
Poplar River above West Fork near Bredette, Mont. 
West Fork Poplar River near Bredette, Mont. 
Poplar River near Poplar, Mont.

4. Suspended-sediment data are being collected on a monthly basis at Missouri 
River near Culbertson, Mont., as a part of NASQAN.

5. Suspended-sediment data are being collected on a monthly basis at EMg 
Muddy Creek near Antelope, Mont., as part of the Federal CBR program.

Upper Yellowstone Subregion

1. Suspended-sediment data are being collected on a daily basis at Yellow- 
stone River at Billings, Mont., as a part of the Federal CBR program.

2. Suspended-sediment data are being collected on a monthly basis at Yellow- 
stone River at Huntley, Mont., in cooperation with the Environmental Protection 
Agency.

3. Suspended-sediment data are being collected on a monthly and storm-event 
basis from March to October at Big Sand Coulee at Montana-Wyoming State Line, 
in cooperation with the U.S. Bureau of Land Management.

4. Suspended-sediment data are being collected on a monthly basis at Yellowstone 
River near Livingston, Mont., as part of NAS$\N.
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Big Horn Subregion

1. Suspended-sediment data are being collected on a monthly basis at Bighorn 
River at Bighorn, Mont., as a part of NAS$\N.

2. Suspended-sediment data are being collected on a monthly and storm-event 
basis at East Fork Wind River near Dubois, Wyo, in cooperation with the 
U.S. Bureau of Indian Affairs.

3. Suspended-sediment data are being collected on a monthly and storm-event 
basis at Wind River near Crowheart, Wyo., at Nowood River near Tensleep, Wyo., 
and at Shoshone River near Lovell, Wyo., in cooperation with the Wyoming 
State Engineer.

4. Suspended-sediment data are being collected on a daily basis at the following 
sites, in cooperation with the U.S. Bureau of Land Management:

Dry Creek near Bonneville, Wyo.
East Fork Nowater Creek near Calter, Wyo.
Fifteenmile Creek near Worland, Wyo.

5. Suspended-sediment data are being collected on a quarterly basis at Bighorn 
River at Kane, Wyo., as a part of the Missouri River Basin Program.

6. Suspended-sediment data are being collected on a weekly basis during irri­ 
gation season at Wyoming Canal near Lenore, Wyo., and at Wyoming Canal below 
Pilot Wasteway near Morton, Wyo., in cooperation with the U.S. Bureau of 
Reclamation, Upper Missouri Region.

7. Suspended-sediment data are being collected on a quarterly basis at Middle 
Fork Fifteenmile Creek near Worland, Wyo., in cooperation with the Bureau 
of Land Management.

8. Suspended-sediment data are being collected on a monthly and storm-event 
basis at Fivemile Creek near Shoshoni, Wyo., as a part of the Missouri River 
Basin program.

Powder-Tongue Subregion

1. Suspended-sediment data are being collected on a daily basis at Tongue River 
at Brandenberg Bridge, Mont.,' at Tongue River at Miles City, Mont., and at 
Powder River at Locate, Mont.

2. Suspended-sediment data are being collected on a daily basis during spring 
runoff and summer periods at Powder River at Moorhead, Mont., and at Powder 
River at Broadus, Mont.

3. Suspended-sediment data are being collected on a monthly basis at Tongue 
River at Birney Day School Bridge near Birney, Mont., in cooperation with 
the Environmental Protection Agency.

79



4. Suspended-sediment data are being collected on a monthly storm-event 
basis at the following sites in cooperation with the Wyoming State 
Engineer:

Goose Creek below Sheridan, Wyo.
Little Powder River above Dry Creek, near Weston, Wyo.

5. Suspended-sediment data are being collected on a daily basis at Powder 
River at Arvada, Wyo., in cooperation with the U.S. Bureau of Land Manage­ 
ment.

6. Suspended-sediment data are being collected on monthly storm-event 
basis at Clear Creek near Arvada, Wyo., in cooperation with the U.S. 
Bureau of Land Management.

7. Suspended-sediment data are being collected on a monthly storm-event 
basis at the following sites in connection with the Federal CBR program:

Salt Creek near Sussex, Wyo.
Powder River near Sussex, Wyo.
Crazy Woman Creek at upper station, near Arvada, Wyo.
Clear Creek below Rock Creek, near Buffalo, Wyo.
Clear Creek at Ucross, Wyo.
Little Powder River below Corral! Creek, near Weston, Wyo.
Little Powder River near Weston, Wyo.

8. Suspended-sediment data are being collected on a monthly basis in cooperation 
with the Bureau of Land Management:

Spring Creek near Decker, Mont.
Squirrel Creek near Decker, Mont.
Tongue River at Tongue River Dam, near Decker, Mont.
Prairie Dog Creek near Birney, Mont.
Hanging Woman Creek at state line, near Otter, Mont.
Waddle Creek near Otter, Mont.
Trail Creek near Otter, Mont.
East Trail Creek Otter, Mont.
Corral Creek near Otter, Mont.
Horse Creek near Birney, Mont.
Hanging Woman below Horse Creek, near Birney, Mont.
Hanging Woman Creek near Birney, Mont.
Otter Creek near Otter, Mont.
Otter Creek below Fifteen Mile Creek, near Otter, Mont.
Home Creek near Ashland, Mont.
Otter Creek at Ashland, Mont.
Pumpkin Creek near Miles City, Mont.
Mizpah Creek ner Mizpah, Mont.
Locate Creek near Ismay, Mont.

9. Suspended-sediment data are being collected daily, March through September, 
at Powder River at Moorhead, Mont., and Powder River at Broadus, Mont., as 
part of the Federal CBR program.
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Lower Yellowstone Subregion

1. Suspended-sediment data are being collected on a daily basis at Yellow- 
stone River near Sidney, Mont., in cooperation with the U.S. Corps of Engi­ 
neers.

2. Suspended-sediment data are being collected on a daily basis at Yellow- 
stone River at Forsyth, Mont.

3. Suspended-sediment data are being collected on a monthly basis at the 
following sites in cooperation with the U.S. Bureau of Land Management:

Sarpy Creek near Hysham, Mont.
East Fork Armelles Creek near Col strip, Mont.
Armelles Creek near Forsyth, Mont.
Rosebud Creek at reservation boundary near Kirby, Mont.
Rosebud Creek near Col strip, Mont.
Cow Creek near Col strip, Mont.
Snyder Creek near Brandenburg, Mont.
Rosebud Creek at mouth, near Rosebud, Mont.
Cherry Creek near Terry, Mont.
Glendive Creek near Glendive, Mont.
Cottonwood Creek near Intake, Mont.
Beaver Creek near Wibaux, Mont.

4. Suspended-sediment data are being, collected on a monthly basis at Yellow- 
stone River near Miles City, Mont., and Yellowstone River near Terry, Mont., 
in cooperation with the Environmental Protection Agency.

5. Suspended-sediment data are being collected on a periodic basis for coal 
hydrology investigations at the following sites:

Muster Creek near Kinsey, Mont.
Custer Creek near Kinsey, Mont.
O'Fallon Creek near Ismay, Mont.
Clear Creek near Hoyt, Mont.
Upper Sevenmile Creek near Lindsay, Mont.
Deer Creek near Glendive, Mont.

Missouri-Little Missouri Subregion

1. Suspended-sediment data are being collected on a monthly basis at Mis­ 
souri River near Williston, N. Dak., in cooperation with the Environmental 
Protection Agency.

2. Suspended-sediment data are being collected on a monthly basis at Bear 
Den Creek near Mandaree, N. Dak., as part of the National Hydrologic 
Benchmark Network.

3. Suspended-sediment data are being collected on a monthly basis at Little 
Missouri River near Watford City, N. Dak., as part of NASQAN.
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4. Suspended-sediment data are being collected on a monthly basis at the 
following sites as part of the Coal Hydrology program:

Stony Creek near Mil listen, N. Dak. 
Beaver Creek near Ray, N. Dak. 
Deep Creek near Ami don, N. Dak. 
Beaver Creek near Trottlers, N. Dak.

Cheyenne Subregion

1. Suspended-sediment data are being collected on a monthly basis at Belle 
Fourche River near Elm Springs, S. Dak., and at Cheyenne River at Cherr' 
Creek, S. Dak, as a part of NASQAN.

2. Suspended-sediment data are being collected on a monthly basis at Cas­ 
tle Creek above Deerfield Dam, near Hill City, S. Dak., as a part of the 
National Hydro!ogic Benchmark Network.

3. Suspended-sediment data are being collected on a monthly and storm-event 
basis at Red Water Creek at Wyoming - South Dakota State line in cooperation 
with the Wyoming State Engineer.

4. Suspended-sediment data are being collected on a monthly and storm-event 
basis at Cheyenne River near Dull Center, Wyo., as a part of the Federal 
energy program.

5. Suspended-sediment data are being collected on a monthly and storm-event 
basis at Dry Fork Cheyenne River near Bill, Wyo., at Belle Fourche River 
below Moorcraft, Wyo., and at Lance Creek near Riverview (formerly known 
as near Spencer, Wyo.), Wyo., in cooperation with the U.S. Bureau of Land 
Management.

6. Suspended-sediment data are being collected on a daily basis at Belle 
Fourche River below Rattlesnake Creek, near Piney, Wyo., and at Belle 
Fourche River above Dry Creek, near Piney, Wyo., in cooperation with the 
U.S. Bureau of Land Management.

7. Suspended-sediment data are being collected on a monthly storm-event 
basis at the following sites as part of the Federal energy program:

Antelope Creek near Teckla, Wyo. 
Lodgepole Creek near Hampshire, Wyo. 
Little Thunder Creek near Hampshire, Wyo. 
Cabal!o Creek at mouth, near Piney, Wyo. 
Raven Creek near Moorcraft, Wyo. 
Donkey Creek near Moorcraft, Wyo.

Missouri-Oahe Subregion

1. Suspended-sediment data are being collected on a monthly basis at 
Spring Creek near Zap, N. Dak., in cooperation with the U.S. Environmental 
Protection Agency.
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2. Suspended-sediment data are being collected on a monthly basis at Knife 
River at Hazen, N. Dak., at Grand River at Little Eagle, S. Dak., at Moreau 
River near Whitehorse, S. Dak., at Heart River near Mandan, N. Dak., and at 
Cannonball River at Breien, N. Dak., as a part of NASQAN.

3. Suspended-sediment data are being collected at Missouri River at Bismarck, 
N. Dak., in cooperation with the U.S. Corps of Engineers.

4. Suspended-sediment data are being collected on a monthly basis at Apple 
Creek near Mehoken, N. Dak., as part of the Missouri River Basin program.

5. Suspended-sediment data are being collected on a monthly basis during 
periods of flow at the following sites as part of the Coal Hydrology program:

Knife River at Manning, N. Dak.
Stray Creek near Manning, N. Dak.
Knife River at Marshall, N. Dak.
Elm Creek near Golden Valley, N. Dak.
Coyote Creek near Zap, N. Dak.
Brush Creek near Beulah, N. Dak.
Spring Creek below Lake Ilo at Dunn Center, N. Dak.
Spring Creek near Halliday, N. Dak.
Antelope Creek above Hazen, N. Dak.
Antelope Cre'ek Tributary near Hazen, N. Dak.
Coal Creek near Stanton, N. Dak.
Alderin Creek near Fort Clark, N. Dak.
Missouri River Tributary 2 near Hensler, N. Dak.
Coal Lake Cl near Hensler, N. Dak.
Buffalo Creek near Washburn, N. Dak.
Square Butte Creek near Hannover, N. Dak.
Square Butte Creek above Nelson Lake near Center, N. Dak.
Hagel Creek near Center, N. Dak.
Norwegian Creek near Belfield, N. Dak.
S Branch Heart River near South Heart, N. Dak.
North Creek near South Heart, N. Dak.
Heart River near South Heart, N. Dak.
Green River near New Hradec, N. Dak.
Cannonball River at New England, N. Dak.
Coal Bank Creek near Havelock, N. Dak.
Cannonball River at Regent, N. Dak.
Timber Creek near Bentley, N. Dak.
Buffalo Creek Tributary near Gascoyne, N. Dak.

Missouri- White Subregion

1. Suspended-sediment data are being collected on a monthly basis at Mis­ 
souri River at Pierre, S. Dak., and at Missouri River below Ft. Randall 
Dam, S. Dak., as a part of NASQAN.

2. Suspended-sediment data are being collected on a daily basis at Bad 
River near Ft. Pierre, S. Dak., in cooperation with the U.S. Corps of 
Engineers.
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Niobrara Subregion

1. Suspended-sediment data are being collected on a daily basis at Niobrara 
River near Verdel, Nebr., in cooperation with the U.S. Corps of Engineers, 
and. as part of NASQAN.

James Subregion

1. Suspended-sediment data are being collected on a monthly basis at James 
River near Scotland, S. Dak., and at James River near Columbia, S. Dak. 
as a part of NASQAN.

2. Suspended-sediment data are being collected on a monthly basis at Ja-nes 
River at LaMoure, N. Dak., and at James River near Columbia, S. Dak.

Missouri - Big Sioux Subregion

1. Suspended-sediment data are being collected on a monthly basis at Big 
Sioux River at Akron, Iowa, as a part of NASQAN.

2. Suspended-sediment data are being collected on a monthly basis at Big 
Sioux River near Dell Rapids, S. Dak.

3. Suspended-sediment data are being collected six times a year on the 
Missouri River near Gayville, S. Dak., Missouri River near Maskall, Nebr., 
and Missouri River near Ponca, Nebr., in cooperation with the U.S. Corps 
of Engineers.

North Platte Subregion

1. Suspended-sediment data are being collected on a monthly basis at Buf­ 
falo Creek near Hebron, Colo., at Grizzly Creek near Spicer, Colo. at 
Grizzly Creek near Hebron, Colo., at Little Grizzly Creek above Coalmont, 
Colo., and Little Grizzly Creek above Hebron, Colo. in cooperation with 
Jackson County, Colo.

2. Suspended-sediment data are being collected on a daily basis at Canadian 
River near Lindland, Colo., and at Canadian River near Brownlee, Colo., as 
a part of the Federal CBR program.

3. Suspended-sediment data are being collected on a monthly basis at North 
Platte River near Lisco, Nebr., as part of NASQAN.

4. Suspended-sediment data are being collected on a monthly basis at 
Encampment River above Hog Park Creek, near Encampment, Wyo, as a part of 
the National Hydro!ogic Benchmark Network.
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5. Suspended-sediment data are being collected on a monthly and storm-event 
basis at the following stations in cooperation with the Wyoming State Engineer:

Little Medicine Bow River near Medicine Bow, Wyo.
Medicine Bow River above Seminoe Reservoir, near Hanna, Wyo.
Sweetwater River near Alcova, Wyo.
North Platte River at Casper, Wyo.
North Platte River at Orin, Wyo.
Laramie River near Fort Laramie, Wyo.
North Platte River at Wyoming - Nebraska State line

6. Suspended-sediment data are being collected on a monthly and storm-event 
basis at the following stations in cooperation with the U.S. Bureau of Land 
Management:

Sage Creek near Saratoga, Wyo. 
Big Ditch near Coyote Springs, Wyo. 
North Ditch near Coyote Springs, Wyo. 
Hannah Draw near Hanna, Wyo.

7. Suspended-sediment data are being collected on a monthly basis at Sand 
Creek near Glenrock, Wyo., for the Federal CBR program.

8. Suspended-sediment data are being collected on a daily basis from April 
through September at North Platte River at Orin, Wyo., (in addition to 
monthly and storm-event sampling), at North Platte River below Guernsey 
Reservoir, Wyo., and at North Platte River below Whalen Diversion Dam, 
Wyo., in cooperation with the Wyoming State Engineer.

South Platte Subregion

1. Suspended-sediment data are being collected on a daily basis during the 
irrigation season April thru October at South Platte River near Weldona, 
Colo., starting April 1977, and bi-monthly at 15 sites on irrigation canals 
in the Weldona, Colo., area. This activity was in cooperation with the 
U.S. Bureau of Reclamation, Lower Missouri River Basin Region (discontinued 
September 30, 1979).

2. Suspended-sediment data are being collected on a monthly basis at South 
Platte River at Julesburg, Colo., as a part of NASQAN.

3. Suspended-sediment data are being collected on a monthly basis at Tarryall 
Creek near Jefferson, Colo,, as part of the Federal CBR program.

4. Suspended-sediment data are being collected on a monthly basis at the 
following sites in cooperation with the Lefthand St. Vrain Water Conser­ 
vation District.

St. Vrain Creek at Lyons, Colo.
Lefthand Creek at mouth, at Longmont, Colo.
St. Vrain Creek below Longmont, Colo.
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Platte Subregion

1. Suspended-sediment data are being collected on a monthly basis at Platte 
River near Duncan, Nebr., as part of NASQAN.

2. Suspended-sediment data are being collected on a miscellaneous basis at 
Mill Creek at Louisville, Nebr., and Cedar Creek near Louisville, Nebr., and 
at Four-mile Creek near Plattsmouth, Neb., in cooperation with the Nebraska 
Department of Water Resources.

3. Suspended-sediment data are being collected on a daily basis at Platte River 
at Louisville, Nebr., in cooperation with the U.S. Corps of Engineers, Omaha 
District, and as part of NASQAN.

4. Suspended-sediment data are being collected on a monthly basis at Salt Creek 
at Greenwood, Nebr., and on an intermittent basis at Rock Creek near Ceresco, 
Nebr., in cooperation with the Nebraska Natural Resources Commission.

5. Suspended-sediment data are being collected on a miscellaneous basis at 
Platte River at North Bend, Nebr., in cooperation with the Nebraska Natural 
Resources Commission.

Loup Subregion

1. Suspended-sediment data are being collected on a monthly basis at laup River 
near Genoa, Nebr., as part of NASCy\N.

Elkhorn Subregion

1. Suspended-sediment data were collected through September 30, 1979, on an 
intermittent basis during periods of high flow at Elkhorn River near Norfolk, 
Nebr., on a miscellaneous basis at Elkhorn River at Waterloo, Nebr., and Logan 
Creek at Pender, Nebr., in cooperation with the Nebraska Natural Resources 
Commission.

Missouri - Little Sioux Subregion

1. Suspended-sediment data which includes bed-material, suspended-sediment 
samples, and velocities at several points in a vertical, are being collect­ 
ed at the following stations in cooperation with the Corps of Engineers, 
Omaha District:

Missouri River near Ponca, Nebr. (replaces site near
Sioux City, Iowa) 

Missouri River at Omaha, Nebr. 
Missouri River at Nebraska City, Nebr.

2. Suspended-sediment data are being collected at Missouri River at Sioux 
City, Iowa, and Missouri River at Omaha, Nebr., as a part of NASQAN.
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Missouri - Nishnabotna - Subregion

1. Suspended-sediment data are being collected on a periodic basis at Walnut 
Creek near Fairview, Kans., Walnut Creek near Hamlin, Kans., Walnut Creek 
at Reserve, Kans., Wolf River at Hiawatha, Kans., Buttermilk Creek near Willis, 
Kans., Wolf River at Leona, Kans., Wolf River near Sparks, Kans., and at 
Wolf River southwest of Hiawatha, Kans., in cooperation with the U.S. Soil 
Conservation Service.

2. Suspended-sediment data are being collected on a daily basis at Nodaway 
River at Clarinda, Iowa, in cooperation with the Iowa Geological Survey.

3. Suspended-sediment data are being collected on a monthly basis at Platte 
River at Sharps Station, Mo., and Missouri River at St. Joseph, Mo., as 
a part of NASQAN.

4. Suspended-sediment data are being collected on a miscellaneous basis at 
Weeping Water Creek at Weeping Water, Nebr., South Branch Weeping Water Creek 
near Union, Nebr., and Weeping Water Creek near Union, Nebr., in cooperation 
with the Nebraska Natural Resources Commission.

Republican Subregion

1. Suspended-sediment data are being collected on a near-monthly basis at 
Beaver Creek at Cedar Bluffs, Kans., South Fork Sappa Creek near Brewster, 
Prairie Dog Creek above Norton Reservoir, Kans., and White Rock Creek near 
Burr Oak, Kans., in cooperation with the Kansas Water Resources Board.

2. Suspended-sediment data are being collected on a flow rate basis at 
Frenchman Creek near Palisade, Neb., in cooperation with the U.S. Bureau 
of Reclamation.

Smoky Hill Subregion

1. Suspended-sediment data are being collected on a near-monthly basis at 
Smoky Hill River near Enterprise, Kans., Saline River near Tescott, Kans., 
Solomon River at Niles, Kans., North Fork Smoky Hill River near McAllaster, 
Kans., Ladder Creek below Chalk Creek near Scott City, Kans., Big Creek 
near Hays, Kans., North Fork Big Creek near Victoria, Kans., Saline River 
near Russell, Kans., North Fork Solomon River at Glade, Kans., Deer Creek 
near Phillipsburg, Kans., South Fork Solomon River above Webster Reservoir, 
Kans., and Kill Creek near Bloomington, Kans., in cooperation with the 
Kansas Water Resources Board.

Kansas Subregion

1. Suspended-sediment data are being collected on a near monthly basis at 
Kansas River at Wamego, Kans., Little Blue River near Barnes, Kans., and 
Stranger Creek near Tonganoxie, Kans., in cooperation with the Kansas Water 
Resources Board.
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2. Suspended-sediment data are being collected on a periodic basis at Kansas 
River at Lecompton, Kans., and Kansas River at DeSoto, Kans., in cooperation 
with the U.S. Corps of Engineers.

3. Suspended-sediment data are being collected on a periodic basis at Sixmile 
Creek trib. 5 mi. NE of Auburn, Kans., Sixmile Creek trib. 4 mi. NE of Auburn, 
Kans., Wakarusa River 5 mi West of Auburn, Kans., and Wakarusa River 4 mi 
west of Auburn, Kans., in cooperation with the U.S. Soil Conservation Service.

4. Suspended-sediment data are being collected on a miscellaneous basis at 
Big Blue River at Beatrice, Nebr., and at Little Blue River at Hollenberg, 
Kans., in cooperation with the Nebraska Natural Resources Commission.

Chariton-Grand Subregion

1. Suspended-sediment data are being collected on an intermittent basis at 
Elk Creek near Decatur City, Iowa, as part of the National Hydrologic Bench­ 
mark Network.

2. Suspended-sediment data are being collected on a monthly basis at Grand 
River near Summer, Mo., and at Chariton River at Praire Hill, Mo., as a 
part of NASQAN.

Gasconade-Osage Subregion

1. Suspended-sediment data are being collected on a near-monthly basis at 
Dragoon Creek near Burlingame, Kans., and Pottawatomie Creek near Garnett, 
Kans., in cooperation with the Kansas Water Resources Board.

2. Suspended-sediment data are being collected on a monthly basis at Osage 
River near Schell City, Mo., Osage River below St. Thomas, Mo., and at Gas­ 
conade River at Jerome, Mo., as a part of NASQAN.

Lower Missouri Subregion

1. Suspended-sediment data are being collected on a monthly basis at Mis­ 
souri River at Hermann, Mo., as a part of NASQAN.

2. Suspended-sediment data are being collected on a monthly basis at Lamino 
River near Blackwater, Mo., as part of NASQAN.

Special Studies

A study by the Kansas district is in progress to find relations between 
channel bed and bank material, gradient, discharge, and channel geometry 
for streams throughout the Missouri River basin has been completed and the 
final report is in review.
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Through a program in cooperation with the U.S. Bureau of Land Management to 
help define baseline conditions in the potential coal mining Bull Mountain 
region of Montana, six monthly suspended-sediment stations were established 
in October. In addition, sediment sampling was continued at Timber Creek 
near Van Norman, Mont., and at Nelson Creek near Van Norman, Mont., in coope­ 
ration with the U.S. Bureau of Land Management.

As part of the program to establish baseline data in areas of potential deve­ 
lopment for coal extraction in the Tongue and Powder River drainages of 
Montana, 15 sites were sampled for suspended sediment. Sampling frequencies 
ranged from monthly on perennial streams to periodic on intermittent streams.

Sediment data are being collected at several sites in the Little Powder River 
basin and the adjacent Donkey Creek basin to relate suspended-sediment discharge 
to water discharge. The purpose is to determine and compare the sediment-yield 
characteristics of these two basins, one of which has considerable mining 
activity and contains a rapidly growing municipality while the other is rela­ 
tively untouched.

Sediment data are being collected at several sites in the Rock Creek-Clear 
Creek drainage basin to relate suspended-sediment discharge to water discharge. 
The purpose is to detect changes in the sediment discharge characteristics 
of the stream as it heads in the mountains, flows through a municipal area, 
through an agricultural area, and finally through a badlands, semi arid region.

PS-69 pumping sediment samplers are operating at Lower Hay Creek Trib. near 
Wlbaux, Mont., and at Antelope Creek Trib. No. 4 near Zap, N. Dak., as part 
of EMRIA studies. Sediment data are collected at these and several other 
sites in the study basins.

For additional information about Geological Survey activities within this 
region, contact the following offices:

District Chief, WRD 
U.S. Geological Survey 
Box 25046, Mail Stop 415 
Denver Federal Center 
Lakewood, CO 80225

District Chief, WRD 
U.S. Geological Survey 
1950 Avenue A-Campus West 
University of Kansas 
Lawrence, KS 66045

District Chief, WRD 
U.S. Geological Survey 
301 South Park Avenue 
Federal Building, Room 428 
Drawer 10076 
Helena, MT 59601

District Chief, WRD 
U.S. Geological Survey 
P.O. Box 1230
Federal Building, Room 269 
400 South Clinton St. 
Iowa City, IA 52244

District Chief, WRD 
U.S. Geological Survey 
1400 Independence Road 
Mail Stop 200 
Roll a, MO 65401

District Chief, WRD
U.S. Geological Survey
Federal Building and U.S. Courthouse
Room 406
100 Centennial Mall North
Lincoln, NE 68508
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District Chief, WRD 
U.S. Geological Survey 
821 East Interstate Avenue 
Bismarck, ND 58501

District Chief, WRD
U.S. Geological Survey
P.O. Box 1125
J.C. O'Mahoney Federal Center
Room 5017
2120 Capitol Avenue
Cheyenne, WY 82001

District Chief, WRD 
U.S. Geological Survey 
200 Fourth Street, SW 
Federal Building, Room 308 
Huron, SD 57350
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MISSOURI REGION

SOIL CONSERVATION SERVICE

1. Studies of sediment damages and determinations of sediment yields 
were made in the following watersheds:

a. Public Law 566

Major Drainage 

Missouri River 

Kansas River

Missouri River

Missouri River 

Missouri River

Elkhorn River

Big Blue River

Platte River 

Platte River

Platte River

North Platte River 

South Platte River

Watershed Stream County(s) State

Twin Ponies

Wakarusa River

Wolf River

Roys Crk

Pony Crk

Maple Crk

Wolf-Wildcat

Bone Crk

Rock Crk

Stevens-Callahan

Pony Crk

Wakarusa 
River

Wolf River

Roys Crk

Pony Crk

Maple Crk

Wolf Crk 
Wildcat Crk

Bone Crk

Rock Crk

St evens Crk 
Callahan

Pottawattamie

Douglas 
Osage 
Shawnee 
Wabaunsee

Brown 
Doniphan

Brown

Brown 
Nemaha

Stanton 
Cuming 
Colfax 
Dodge

Gage 
Pawnee

Butler

Saunders 
Lancaster

Lancaster 
Cass

IA

KS

KS

KS

KS

NE

NE

NE

NE

NE

Crk

Upper North 
Laramie

East Bijou Crk* East Bijou
Crk

Albany

Adams, 
Arapahoe 
and Elbert

* An inventory of gully and streambank erosion as well as sheet 
erosion, including mapping on 1/24,000 scale, was made on 175,000 
acres.

WY

CO
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b. Public Law 534

Major Drainage 

Little Sioux River

Little Sioux River

Watershed

Westside

Camp Crk

Stream

Bacon Crk

Direct 
Tributary

c. Resource Conservation and Development 

Major Drainage Watershed Stream 

White River Deadman Crk Deadman Crk

d. River Basin Investigations

Major Basin Basin Reported 

Missouri River Missouri Tributaries

County(s)

Ida 
Woodbury

Woodbury

County(s) 

Sioux

State

NE

State

IA

IA

State

NE

e. Conservation Operations Public Law 46 

Major Drainage Watershed County 

North Platte Doby Spring Albany 

Reservor Sedimentation Surveys

State 

WY

a. A reservoir sedimentation survey was made on Mule Creek "R" 
reservoir, Mills County, Iowa.

b. A reservoir sedimentation survey was made on Lake Mitchell 
in Davison County, South Dakota.

Special Study 

a. National Systematic Sedimentation Surveys

Box Elder Creek Reservoir in Sheridan County, Montana: 
sediment accumulation survey, watershed land treatment 
inventory and erosion study in drainage area completed.

East Fork Big Springs Creek Reservoir in Fergus County, 
Montana: sediment accumulation survey completed.

Baker Lake Reservoir in Fallen County, Montana: land 
use inventory, land treatment inventory and erosion study 
in drainage area completed.
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MISSOURI BASIN REGION 

Water and Power Resources Service
00 2

A sediment yield of 4.76 m /km (1.0 acre-feet/mi ) per year was used for the 
drainage areas for West Bow and Pearl Reservoirs. The 100-year values of 
sediment inflow to West Bow Reservoir of 5.0 x 10"m^ (4,100 acre-feet) and to 
Pearl Reservoir of 6.2 x lO^m^ (5,000 acre-feet) are being used in an 
appraisal report.

Angostura Reservoir in South Dakota was resurveyed by surveying preestablished 
range lines. In all, 24 range lines were surveyed, of which 11 were in the 
mainstream of the Cheyenne River and 13 were in the tributaries. In addition, 
sediment samples were taken at several locations in the reservoir, the head­ 
waters, and the tributaries. For the resurvey, distances across range lines 
were fixed using either the "cutting-in" method or by the use of piano wire. 
Depths were recorded continuously using the E&R Center's Raytheon sonic device,

The sediment study for Coal Creek Dam, Longs Peak Division, showed that a 
yield estimate of 71.4 m^/km^ (0.15 acre-feet/mi2) per year and 100-year 
sediment estimates 0.5 x 10V (390 acre-feet) with a depth of sediment at th? 
dam of 4.6 m (15 ft) should be used in preparing feasibility level designs.

The Niobrara River Environmental Study has been contracted to Environmental 
Research & Technology, Inc., of Fort Coll ins, Colorado. This study will 
include a whooping crane habitat assessment as well as a hydraulics, 
sedimentation, and channel morphology study to determine minimum flow 
requirements below the proposed Norden Dam to maintain the sandbar habitat 
of the whooping crane. Hydraulic and sedimentation data in the Niobrara 
River Channel downstream from the proposed Norden Damsite were collected in 
1979 by the Water and Power Resources Service to be used to monitor the river 
as well as to aid in the environmental study. Eleven cross sections in the 
64.4 km (40 mi) study reach were established during a June data collection 
trip when the discharge was about 19.8 m3/s (700 ft 3/s). Then in August when 
the discharge was about 14.2 nr/s (500 ft^/s) data were collected at the same 
11 locations. Data for each cross section for each discharge included a 
suspended sediment sample, bed material samples, discharge measurement water 
surface elevations for computing slope, and water samples for chemical and 
nutrient analysis. Similar data are to be collected during the 1980 runoff 
period.

A representative from our Sedimentation Section attended a meeting regarding 
the Platte River study along with representatives from several other agencies 
including FWS and USGS. The Water and Power Resources Service is responsible 
for preparing a series of technical appendixes which will include a present 
condition hydrologic base; a discussion of possible future demands and their 
water requirements; plans to supply future demands; future options and other 
related streamflow conditions; and an economic, social, and environmental 
assessment.
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MISSOURI BASIN REGION (cont) 

Water and Power Resources Service

A field trip was made to Torrington, Wyoming, and vicinity, to assist in 
locating sediment sampling sites, taking samples, and discussing the program 
of sampling during the 1979 silt run for Guernsey Reservoir. Five sampling 
sites were selected on the North Platte River: North Platte at Orin; 
North Platte below Glendo Reservoir; North Platte below Whalen; and North 
Platte at the Wyoming/Nebraska stateline. Four sites were selected on 
Interstate Canal: miles 2.7, 50.8, 73.7, and 94.6; and-four sites were 
selected on Fort Laramie Canal: miles 0.7, 30.1, 83.5, and 110.0. Sanples 
will be taken at least once a week during the irrigation season and once a 
day during the week of the silt run.
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ARKANSAS-WHITE-RED REGION 

CORPS OF ENGINEERS

Southwestern Division 

Albuquerque District

Sediment Load Measurements* Suspended sediment measurements were made at 
two stations in this region. The collection of suspended sediment 0 
samples on the Arkansas River at Las Animas and the Purgatoire River near 
Las Animas was temporarily discontinued during CY 1979.

Sedimentation Surveys. Although a resurvey of John Martin Reservoir, 
Arkansas River, Colorado had been scheduled for CY 1979; this work was 
not accomplished. This survey has been rescheduled for CY 1980.

Little Rock District

Sediment load measurements continued at 44 stations during the year on 
Arknasas River, Mulberry, Spadra Creek, Little Piney Creek, Piney Creek, 
Petit Jean, Dutch Creek, Fourche La Fave, White River, Taylor Bay, James 
River, Buffalo River, Bryant Creek, North Fork, Current River, Black 
River, Eleven Point River, Strawberry River and Little Red River.

Tulsa District

Sedimentation Surveys. A resurvey of John Redmond Lake was conducted and 
a resurvey of Great Salt Plains Lake, initiated in 1978, was completed. 
A contract was initiated for installation of pole monuments on 12 
sedimentation ranges on John Redmond Dam and Reservoir for use in making 
hydrographic resurveys during flood stages. A computer program was 
developed for editing hydrographic survey data from cassette tapes 
generated on board the survey boat. This program displays original and 
resurveyed range profiles simultaneously on a CRT and enables error 
corrections, after which a hard copy plot tape or punched cards of the 
corrected profiles can be obtained automatically.

Sediment Load Measurements. The suspended sediment sampling program was 
reduced as a cost reduction measure. A total of 65 stations, 40 in the 
Arkansas River Basin and 15 in the Red River Basin are presently in 
operation.

Other Investigations. Design Memorandum No. 22, Sedimentation and 
Degradation Ranges, Candy Lake, was prepared. Segmental elevation-area 
data for Birch, Hugo, Kaw, L&D 15, L&D 16, Oologah, Optima, and Waurika 
Lakes were developed. All historical sediment sampling data for the 
Tulsa District was compiled and sent to USGS, Oklahoma District for entry 
in the WATSTORE data system which will enable computer retrieval and 
statistical manipulation for future studies using the data of several 
agencies. A mathematical model for sediment inflow and distribution for 
Canton Lake, in conjunction with the Waterways Experiment Station, was 
initiated.
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ARKANSAS-WHITE-RED REGION 

GEOLOGICAL SURVEY

Upper White Subregion

1. Suspended-sediment data are being collected on a monthly basis at North 
Sylamore Creek near Fifty Six, Ark., as part of the National Hydrologic 
Benchmark Network.

2. Suspended-sediment data are being collected on a monthly basis at White 
River at Newport, Ark., as a part of the National Stream Quality Accounting 
Network (NASQAN).

Upper Arkansas Subregion

1. Suspended-sediment data are being collected on a twice monthly basis 
at Arkansas River at Canon City, Colo., at Arkansas River at Portland, 
Colo., and at Arkansas River near Portland, Colo., in cooperation with the 
U.S. Bureau of Reclamation, Lower Missouri River Basin Region.

2. Suspended-sediment data are being collected on a monthly basis at 
Halfmoon Creek near Malta, Colo., as a part of the National Hydrologic 
Benchmark Network.

3. Suspended-sediment data are being collected on a daily basis at 
Purgatoire River below Trinidad Dam, Colo., in cooperation with the U.S. 
Corps of Engineers, Albuquerque District.

4. Suspended-sediment data were collected on a daily basis in cooperation with 
the U.S. Bureau of Land Management:

Apishapa River at Aquilar, Colo. 
MFK Purgatoire River at Stonewall, Colo. 
Mulino Canyon near Weston, Colo. 
Sarcillo Canyon near Segundo, Colo. 
Purgatoire River at Madrid, Colo. 
Mulligan Canyon near Boncarbo, Colo. 
Reilly Canyon at Cokedale, Colo. 
Carpios Canyon near Jansen, Colo.

Middle Arkansas Subregion

1. Suspended-sediment data are being collected on a near monthly basif at 
the following sites in cooperation with the Kansas Water Resources Board:

Arkansas River at Syracuse, Kans. 
Whitewoman Creek near Leoti, Kans. 
Mulberry Creek near Dodge City, Kans. 
Arkansas River near Kinsley, Kans. 
Guzzler's Gulch near Ness City, Kans.
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Pawnee River near Larned, Kans.
Walnut Creek at Albert, Kans.
Rattlesnake Creek near Macksville, Kans.
Cow Creek near Claflin, Kans.
Blood Creek near Boyd, Kans.
Arkansas River near Hutchinson, Kans.
Little Arkansas River at Alta Mills, Kans.
Little Arkansas River at Valley Center, Kans.
North Fork Ninnescah River above Cheney Reservoir, Kans.
South Fork Ninnescah River near Pratt, Kans.
Ninnescah River near Peck, Kans.
Slate Creek at Wellington, Kans.
Cole Creek near De Graff, Kans.
Whitewater River at Towanda, Kans.
Arkansas River at Arkansas City, Kans.
Walnut River at Winfield, Kans.

Upper Cimarron Subregion

1. Suspended-sediment data are being collected on a near monthly basis at 
Bear Creek near Johnson, Kans., at Cavalry Creek at Coldwater, Kans., at 
North Fork Cimarron River near Richfield, Kans., and Crooked Creek near 
Nye, kans., in cooperation with the Kansas Water Resources Board.

Lower Cimarron Subregion

1. Suspended-sediment data are being collected from Cimarron River near 
Buffalo, Okla., and Cimarron River at Perkins, Okla., as a part of NASQAN.

Arkansas-Keystone Subregion

1. Suspended-sediment data are being collected on a near monthly basis at 
Medicine Lodge River near Kiowa, Kans., in cooperation with the Kansas 
Water Resources Board.

2. Suspended-sediment data are being collected on a monthly basis at 
Arkansas River at Ralston, Okla., as a part of NASQAN.

Neosho-Verdigris Subregion

1. Suspended-sediment data are being collected at Newt Graham Lock and Dam 
(Verdigris River) near Inola, Okla., and at Neosho River below Fort Gibson 
Lake near Fort Gibson, Okla., as a part of NASQAN.
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Upper Canadian Subregion

1. Suspended-sediment data are being collected on a monthly basis at Canadian 
River near Sanchez, N. mex., in conjunction with the Water Quality Surveillance 
Program and in cooperation with the NMISC (New Mexico Interstate Stream Com­ 
mission).

2. Suspended-sediment data are being collected on a monthly basis at Revuelto 
Creek near Logan, N. Mex., in cooperation with NMISC.

3. Suspended-sediment data are being collected on a monthly basis at Canadian 
River above New Mexico-Texas State line as a part of NASQAN.

4. Suspended-sediment data are being collected on a quarterly basis at Vermejo 
River near Dawson, N. Mex., in cooperation with NMISC.

Lower Canadian Subregion

1. Suspended-sediment data are being collected at Canadian River at Calvin, 
Ok!a., at Canadian River near Whitefield, Okla., and at Canadian River near 
Canadian, Tex., as part of NASQAN.

2. Suspended-sediment data are being collected at Blue Creek tributary near 
Blocker, Okla., at Blue Creek near Blocker, Okla., and at Mathuldy Creek 
near Crowder, Okla., for use in the BLM - EMRIA project.

3. Suspended-sediment data are being collected at Brushy Creek near Hailey- 
ville, Okla., at Peaceable Creek near Haileyville, Okla., and at Deer Creek 
near McAlester, Okla., for use in the coal Monitoring project.

North Canadian Subregion

1. Suspended-sediment data are being collected at North Canadian River near 
Wetumka, Okla., at Deep Fork near Beggs, Okla., at Beaver River near Giymon, 
Okla., at Beaver River at Beaver, Okla., and at North Canadian River at 
Woodward, Okla., as a part of NASQAN.

2. Suspended-sediment data are being collected at North Canadian River near 
Seiling, Okla., in cooperation with the U.S. Corps of Engineers.

Lower Arkansas Subregion

1. Suspended-sediment data are being collected on a monthly basis at Arkansas 
River at near Tulsa, Okla., at Arkansas River at Dam 13 near Van Buren, 
Ark., and at Arkansas River at David D. Terry Lock and Dam below Little 
Rock, Ark., as a part of NASQAN.
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2. Suspended-sediment data are being collected at the following sites for use 
in the BLM - EMRIA project:

James Fork near Hackett, Ark.
James Fork near Williams, Ok la.
Coal Creek tributary near Bokoshe, Okla.
Coal Creek near Panama, Okla.

3. Suspended-sediment data are being collected at the following sites for 
use in the Coal Monitoring project:

Coal Creek near Spiro, Okla. 
Fourche Maline near Wilburton, Okla. 
Red Oak Creek near Red Oak, Okla. 
Caston Creek at Wister, Okla. 
Morris Creek at Howe, Okla. 
Sugar!oad Creek near Monroe, Okla. 
Owl Creek near McCurtain, Okla. 
Holi-tuska Creek near Panama, Okla.

Red Headwaters Subregion

1. Suspended-sediment data are being collected on a monthly basis at North 
Fork Red River near Headrick, Okla., at Salt Fork Red River near Elmer, Okla., 
at Prairie Dog Town Red River near Wayside, Tex., and at and at Prairie Dog 
Town Fork Red River near Childress, Tex., as a part of NASQAN.

2. Suspended-sediment data are being collected on a periodic basis at the 
following sites in cooperation with the U.S. Corps of Engineers:

Little Red River near Turkey, Tex. (started daily operation
Feb. 1, 1979)

Jonah Creek at Weir, near Estelline, Tex. 
Salt Creek at County Road Bridge, near Estelline, Tex. (discontinued

Sept. 30, 1979)
Salt Creek near Estelline, Tex. (discontinued Sept. 30, 1979) 
East Salt Creek at County Road Bridge, near

Estelline, Tex. (discontinued Sept. 30, 1979)

3. The collection of suspended-sediment data on a daily or more frequent basis 
began Feb. 1, 1979, at Little Red River near Turkey, and Prairie Dog Town Red 
River near Lakeview, Tex., in cooperation with The University of Texas at 
Austin.

Red-Washita Subregion

1. Suspended-sediment data are being collected at Blue Beaver Creek near 
Cache, Okla., as a part of the National Hydrologic Benchmark Network.
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2. Suspended-sediment data are being collected on a monthly basis at Red River 
near Burkburnett, Tex., at Red River at Denison Dam near Denison, Tex., at Red 
River near Gainesville, Tex., and at Washita River near Durwood, Okla. as a 
part of NASQAN.

3. Suspended-sediment data are being collected on a periodic basis at the fol­ 
lowing sites in cooperation with the U.S. Corps of Engineers:

Wichita River near Seymour, Tex. (discontinued Sept. 30, 1979)
Red River near Qjanah, Tex.
North Pease River near Childress, Tex. (discontinued Sept. 30, 1979)
Middle Pease River near Paducah, Tex. (discontinued Sept. 30, 1979)
Middle Pease River below Paducah, Tex. (started Oct. 1, 1979)
Pease River near Childress, Tex.
North Wichita River near Paducah, Tex. (discontinued Sept. 30, 1979)
North Wichita River near Truscott, Tex.
South Wichita River at Ross Ranch, near Benjamin, Tex. (discontinued

Sept. 30, 1979) 
South Fork Wichita River near Benjamin, Tex. (discontinued Sept. 30, 1979)

Red-Sulphur Subregion

1. Suspended-sediment data are being collected from Kiamichi River near Big 
Cedar, Okla., as a part of the National Hydrologic Benchmark Network.

2. Suspended-sediment data are being collected at Coal Creek near Lehigh, 
Okla., for use in the BLM - EMRIA project.

3. Suspended-sediment data are being collected at Mudcjy Boggy Creek at At oka, 
Okla., for use in the Coal Monitoring project.

4. Suspended-sediment data are being collected on a monthly basis at Little 
River at Millwood Dam, near Ashdown, Ark., Red River at Fulton, Ark., and 
at Sulphur River south of Texarkana, Ark., as a part of NASQAN.

5. Suspended-sediment data are being collected on a monthly basis at 
Twelvemile Bayou near Dixie, La., as a part of NASQAN.

Laboratory Activities

1. The Geological Survey sediment laboratory located in Baton Rouge, La., 
analyzed suspended-sediment and bed-material samples collected by the U.S. 
Corps of Engineers at the following locations.

Red River at Fulton, Ark. 
Red River at Shreveport, La. 
Red River at Col fax, La.
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For additional information about Geological Survey activities within this 
region, contact the following offices:

District Chief, WRD 
U.S. Geological Survey 
Federal Office Building 
Room 2301
700 West Capitol Avenue 
Little Rock, AR 72201

District Chief, WRD 
U.S. Geological Survey 
P.O. Box 66492 
6554 Florida Boulevard 
Baton Rouge, LA 70896

District Chief, WRD 
U.S. Geological Survey 
201 Northwest Third Street 
Room 621 
Oklahoma City, OK 73102

District Chief, WRD
U.S. Geological Survey
Bldg. 53, Denver Federal Center
Mail Stop 415, Box 25046
Lakewood, CO 80225

District Chief, WRD 
U.S. Geological Survey 
1950 Avenue A - Campus West 
University of Kansas 
Lawrence, KS 66045

District Chief, WRD 
U.S. Geological Survey 
P.O. Box 26659 
815 Western Bank Building 
505 Marquette, NW 
Albuquerque, NM 87125

District Chief, WRD 
U.S. Geological Survey 
Federal Building, Room 649 
300 East Eighth Street 
Austin, TX 78701
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ARKANSAS-WHITE-RED REGION 

SOIL CONSERVATION SERVICE

1. Studies of sediment damages and determinations of sediment yields 
made in the following watersheds:

a. Public Law 566

Major Drainage 

Neosho River

Neosho River 

Neosho River

Neosho River 

White River 

Red River

Deep Fork- 
Canadian River

Watershed

Continued studies on:

Cimarron River Turkey Crk

S. Canadian River Coal Crk

Stream County(s)

Turkey
Elm
Sand
Dry
Hell Gone
Buffalo
Dry Salt

Coal Crk
Wildhorse
Caney
Buckhorn
Sandy
Deer

Garfield 
Major 
Kingfisher 
Alfalfa

Pittsburg 
Hughes

ftate

Diamond Crk

South Fork 
Cottonwood 
River

Middle Crk

Peyton Crk

Fourche Crk

Beaver Crk

Dry Crk

Diamond Crk

Cottonwood 
River

Middle Crk

Peyton Crk

Fourche Crk

Big Beaver

Dry 
Beaver 
Shiny 
N. Branch 
Chuckaho 
Dosie

Morris 
Chase

Butler 
Greenwood 
Chase

Morris 
Chase 
Marion

Chase

Randolph

Comanche 
Stephens

Lincoln

KS

KS

KS

KS

AR

OK

OK

OK

OK
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b. River Basin Investigation

Major Basin Basin Reported State 

Lower Mississippi Arkansas Statewide AR 

2. Sedimentation Surveys

Sedimentation surveys were made on two reservoirs in Colfax County, 
New Mexico using the range method. New Urraca Creek Reservoir is 
on the North Fork, Urraca Creek on Philmont Scout Ranch and is part 
of the drinking water supply for the Ranch. The second reservoir 
is an off-stream irrigation storage reservoir. Water is diverted 
from Ute Creek into the reservoir. Sediment accumulation in the 
New Urraca Creek Reservoir averaged 0.3 acre-feet/square mile/year 
from a drainage area of 10.2 square miles during a period of 21.5 
years. The off-stream irrigation storage reservoir during the last 
65 years has had an average sediment accumulation rate of 2.88 acre- 
feet/square mile/year.

Sedimentation surveys were also completed on the following reservoirs 
during the evaluation period:

Reservoir Major Drainage County State

Site 2, Logan Red River Lamar TX 
Slough Crk

Lake McClellan Red River Gray TX
Sandstone #16 Beckham OK
Cave Crk #1 Okmulgee OK

3. Non-point Pollution Studies

County sediment control plans were completed for the New Mexico 
counties in the region during 1979. The State of New Mexico sedi­ 
mentation study was completed in March 1979. The New Mexico Water 
Quality Control Commission accepted the Overall Water Quality Manage­ 
ment Plan in May 1979. These plans and studies were done under PL 92- 
500, Section 208, Non-point Source Pollution. A detailed work plan for 
continued 208 studies was submitted to the Environmental Protection 
Agency, September 1979, and accepted in December 1979.
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ARKANSAS-WHITE-RED REGION 

Water and Power Resources Service

The 100-year estimated sediment volume of 27.1 x 106m3 (22,000 acre-feet) for 
Cookietown Reservoir was approved which was less then the previously recommended 
value of 38.2 x 106m3 (31,000 acre-feet).

The Draft Environmental Impact Statement for the Chikaskia Project in Kansas was 
reviewed and several additions and changes concerning sedimentation were 
recommended. A sediment yield rate of 367 m3/km2 (0.77 acre-feet/mi*) per year 
was used for Corbin Reservoir.
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TEXAS-GULF REGION 

GEOLOGICAL SURVEY

Sabine Subregion

1. Suspended-sediment data are being collected at Sabine River near Ruliff, 
Tex., as a part of the National Stream Quality Accounting Network (NASQAN).

2. Suspended-sediment data are being collected on periodic basis at Cow 
Bayou near Mauriceville, Tex., as a part of the Federal CBR program (dis­ 
continued September 30, 1979).

Neches Subregion

1. Suspended-sediment data are being collected on a monthly basis at Neches 
River at Evadale, Tex. as a part of NASQAN.

Trinity Subregion

1. Suspended-sediment data are being collected on a periodic basis at West 
Fork Trinity River near Jacksboro, Tex. (discontinued September 30, 1979), 
at Mountain Creek near Cedar Hill, Tex., Duck Creek near Garland, Tex., and 
at Kings Creek near Kaufman, Tex., as a part of the Federal CBR program.

2. Suspended-sediment data are being collected on a monthly basis at Trinity 
River at Trinidad, Tex., as a part of NASQAN.

3. Suspended-sediment data are being collected on a periodic basis at Cypress 
Creek near Westfield, Tex., and Queens Bayou near Houston, Tex., as part 
of the Federal CBR program (both stations discontinued September 30, 1979).

4. Suspended-sediment data are being collected on a daily or more frequent 
basis at Trinity River near Oakwood, Tex., in cooperation with the U.S. 
Corps of Engineers.

5. Suspended-sediment data are being collected on a monthly basis at 
Trinity River at Romayor, Tex., and at Chocolate Bayou near Alvin, Tex., 
as a part of NASQAN.

Galveston Bay - San Jacinto Subregion

1. Suspended-sediment data are being collected on a periodic basis at West 
Fork San Jacinto River near Conroe, Tex., as part of NASQAN. The collection 
of suspended-sediment data on a periodic basis at Buffalo Bayou at West Belt 
Dr., Houston, Tex., began May 1, 1979, as part of NASC^N.
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Middle Brazos Subregion

1. Suspended-sediment data are being collected at Miller Creek near Munc'ay, 
Tex. (discontinued September 30, 1979), at Double Mountain Fork Brazos Fiver 
at Justiceburg, Tex., and at Stinking Creek near Aspermont, Tex., as a part 
of the Federal CBR program.

2. Suspended-sediment data are being collected on a monthly basis at Salt 
Fork Brazos River near Aspermont, Tex., Double Mountain Fork Brazos River 
near Aspermont, Tex., Brazos River near Highbank, Tex., and at Brazos River 
near South Bend, Tex., as a part of NASQAN.

Lower Brazos Subregion

1. Suspended-sediment data are being collected on a daily basis at Brazos 
River at Richmond, Tex., as part of the Federal CBR program.

2. Suspended-sediment data are being collected on a monthly basis at South 
Fork Rocky Creek near Briggs, Tex., as a part of the National Hydrologic 
Benchmark Network.

3. Suspended-sediment data are being collected on a periodic basis at Berry 
Creek near Georgetown, Tex., as a part of the Federal CBR program.

4. Suspended-sediment data are being collected on a weekly or more frequent 
basis at Navasota River near Bryan, Tex., in cooperation with the U.S. 
Corps of Engineers.

5. Suspended-sediment data are being collected on a monthly basis at Brazos 
River near Rosharon, Tex., and at Little River near Cameron, Tex., as a 
part of NASQAN.

Upper Colorado Subregion

1. Suspended-sediment data were being collected on a monthly basis at Colorado 
River above Silver, Tex., as a part of NASQAN.

Lower Colorado-San Bernard Coastal Subregion

1. Suspended-sediment data are being collected on a periodic basis at Walnut 
Creek at Webberville Road, Austin, Tex., and at Onion Creek at US Hwy 183, 
Austin, Tex., as a part of the Federal CBR program.

2. Suspended-sediment data are being collected on a monthly basis at Colorado 
River at Austin, Tex., Colorado River at Wharton, Tex., Colorado River near 
San Saba, Tex., and at San Bernard River near Boling, Tex., as a part of 
NASQAN. The collection of suspended-sediment data at Llano River at Llano, 
Tex., began April 1, 1979, as part of NASQAN.
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3. Suspended-sediment data are being collected on a daiy basis at Concho River 
at Paint Rock, Tex. and at Colorado River at Ballinger, Tex., in cooperation 
with Texas Department of Water Resources.

Central Texas Coastal Subregion

1. Suspended-sediment data are being collected on a monthly basis at Quadalupe 
River at Victoria, Tex., San Antonio River at Goliad, Tex., Lavaca River 
near Edna, Tex., and at Mission River at Refugio, Tex., as a part of NASQAN.

Nueces-Southwestern Texas Coastal Subregion

1. Suspended-sediment data are being collected on a periodic basis at Frio 
River at Calliham, Tex. (discontinued September 30, 1979), Atascosa River 
at Whitsett, Tex., and at San Miguel Creek near Tilden, Tex., as a part 
of the Federal CBR program.

2. Suspended-sediment data are being collected on a monthly basis at Nueces 
River near Three Rivers, Tex., and at Los Olmos Creek near Falfurrias, Tex., 
as a part of NAS(y\N.

For additional information about Geological Survey activities within this 
region, contact the following office:

District Chief, WRD 
U.S. Geological Survey 
Federal Building, Room 649 
300 East Eighth Street 
Austin, TX 78701
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TEXAS-GULF REGION 

SOIL CONSERVATION SERVICE

1. Reservoir sedimentation surveys were made in the following reservoirs 
in 1979:

Reservoir Major Drainage County State

Site 17, Denton Crk Trinity River Wise TX
Site 11B, Elm Fork Trinity River Cooke TX
Site 21, Clear Crk Trinity River Cooke TX
Site 11, Escondido Crk Sand Antonio River Karnes TX

2. Non-point Pollution Studies

County sediment control plans were completed for the New Mexico counties 
in the region during 1979. The New Mexico state sedimentation study was 
completed in March 1979. The New Mexico Water Quality Control Commission 
accepted the Overall Water Quality Management Plan in May 1979. These 
plans and studies were done under PL-500, Section 208, Non-point Source 
Pollution. A detailed work plan for continued 208 studies was submitted 
to the Environmental Protection Agency and accepted December 1979. 
These plans and studies cover the New Mexico portion of the region.

Water and Power Resources Service

A planning meeting for the sedimentation resurvey of Lake Meredith on the 
Canadian River near Amarillo, Texas, was held. The field work is scheduled 
to begin in October 1979, and the hydrographic survey in February 198C. 
The resurvey funded by the University of Texas will be a cooperative effort 
of the Southwest Region, the Canadian River Project, and the E£R Center.
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RIO GRANDE REGION 

CORPS OF ENGINEERS

Southwestern Division 

Albuquerque District 

Sedimentation Surveys

1. The installation of 24 sedimentation ranges and 9 degradation 
ranges was completed at Los Esteros Lake on the Pecos River, New Mexico. 
All of these ranges were surveyed with aerial techniques in June 1979.

2. The first detailed report on sedimentation at Cochiti Lake which 
described the result of the resurvey of April 1978 was published in July 
1979.

3- Computations were completed for determining changes in storage 
capacity and sediment deposition at Abiquiu Lake based on data collected 
in May 1978. New area-capacity tables were issued to interested parties 
for use beginning 1 January 1980. Form 1787 (Sedimentation Data Summary) 
and a survey summary letter report will be completed early in 1980.

Sediment Load Measurements. Suspended sediment measurements were made at 
four stations in the Rio Grande Region.

Other Investigations

1. In February 1979, Water and Environmental Consultants, Inc. of 
Fort Collins, Colorado prepared a report for the Albuquerque District 
entitled "Plan of Study For Determining Hydraulics and Sediment Transport 
Characteristics of the Rio Grande in New Mexico above Elephant Butte 
Dam". The recommendations in this report will be used as guidelines for 
proceeding with sediment investigations in the Rio Grande Basin.

2. In November 1979, a contract was awarded to Simons and Li 
Engineering of Fort Collins, Colorado to develop a computer program that 
will be used to predict long term effects of existing and proposed flood 
and sediment control projects on the characteristics of the Rio Grande 
from Cochiti Dam to Elephant Butte Reservoir. This work is scheduled to 
be completed in the summer of 1980.

3. Abiquiu, Cochiti, Galisteo and Jemez Canyon Dams continued to be 
operated to control sediment flow in the Rio Grande. In this regard, a 
2,500 acre foot permanent pool has been established at the Jemez Canyon 
project.
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RIO GRANDE REGION 

GEOLOGICAL SURVEY

Rio Grande Headwaters Subregion

1. Suspended-sediment data are being collected on a monthly basis at Rio Grande 
near Lobatos, Colo., as a part of the National Stream Quality Accounting Network 
(NASQAN).

Rio Grande - Elephant Butte Subregion

1. Suspended-sediment data are being collected on a monthly basis' at Red River 
at Fish Hatchery near Questa, N. Mex., in cooperation with the New Mexico 
Interstate Streams Commission (NMISC).

2. Suspended-sediment data are being collected on a monthly basis at Rio Chama 
above Abiquiu Reservoir, N. Mex., Rio Chama below Abiquiu Dam, N. Mex., and 
at Rio Chama near Chamita, N. Mex., in cooperation with the U.S. Corps of 
Engineers.

3. Suspended-sediment data are being collected on a daily basis at Rio Grande
at Otowi Bridge near San Ildefonso, N. Mex., and at Rio Grande near Albuquerque,
N. Mex., as a part of the Federal CBR program.

4. Suspended-sediment data are being collected on a daily basis at Rio Grande 
below Cochiti Dam, N. Mex., in cooperation with the U.S. Corps of Engineers.

5. Suspended-sediment data are being collected on a daily basis at Arroyo Chico 
near Guadalupe, N. Mex., in cooperation with the U.S. Bureau of Land Management.

6. Suspended-sediment data are being collected on a daily basis at Rio Puerco 
near Bernardo, N. Mex., as a part of the Federal CBR program.

7. Suspended-sediment data are being collected on a monthly basis at Rio Grande 
at San Felipe, N. Mex., and at Rio Grande at Isleta, N. Mex., in conjunction 
with the Water Quality Surveillance Program and financed cooperatively by NMISC.

8. Suspended-sediment data are being collected on a daily basis at Rio Grande 
near Bernardo, N. Mex., at Rio Grande at San Acacia, N. Mex., and at Rio 
Grande at San Marcial, N. Mex., in cooperation with NMISC.

9. Suspended-sediment data for total-load determinations are being collected 
on a biweekly basis at Rio Grande at Albuquerque, N. Mex., at Rio Grande near 
Bernardo, N. Mex., at Rio Grande at San Acacia, N. Mex., and Rio Grande at 
San Marcial, N. Mex., in cooperation with NMISC.

10. Suspended-sediment data are being collected on a daily basis at Rio Grande 
Conveyance Channel at San Acacia, N. Mex., and at Rio Grande Conveyance Channel 
at San Marcial, N. Mex., in cooperation with NMISC. This includes bi-reekly 
determination of total-sediment loads at Rio Grande Conveyance Channel at San 
Marcial, N. Mex.
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11. Suspended-sediment data are being collected on an intermittent basis at 
Rio Salado near San Acacia, N. Mex., in cooperation with NMISC.

12. Suspended-sediment data are being collected on a monthly basis at Rio 
Grande below Elephant Butte Dam, N. Mex., as a part of NASQAN.

13. Suspended-sediment data are being collected on a monthly and storm-event 
basis at Rio Mora near Terrero, N. Mex., as a part of the National Hydrologic 
Benchmark Network.

14. Suspended-sediment data are being collected on a monthly and intermittent 
basis at Pecos River below Sumner Dam, N. Mex. (formerly called Alamagordo 
Dam), in cooperation with NMISC, and as a part of NASQAN.

15. Suspended-sediment data are being collected on a daily basis at Pecos 
River at Santa Rosa, N. Mex., and at Pecos River near Artesia, N. Mex., 
as part of the Federal CBR program.

16. Suspended-sediment data were collected on a monthly basis at Pecos River 
near Puerto de Luna, N. Mex., in conjunction with the Water Quality Surveillance 
Program and in cooperation with NMISC.

17. Suspended-sediment data are being collected on a monthly basis at Pecos 
River at Red Bluff, N. Mex., at Rio Grande at el Paso, Tex., and at Rio 
Grande at Fort Quitmon, Tex., as a part of NASQAN.

18. Suspended-sediment data are being collected on an intermittent basis at 
Rito de los Frijoles in Bandelier National Monument, N. Mex., in cooperation 
with the National Park Service.

Rio Grande - Amistad Subregion

1. Suspended-sediment data are being collected on a monthly basis at Rio 
Grande at Foster Ranch, near Langtry, Tex., and at Devils River at Pafford 
Crossing, near Comstock, Tex., as a part of NASQAN.

Rio Grande Closed Basins Subregion

1. Suspended-sediment data are being collected on a monthly basis at Rio 
Tularosa near Bent, N. Mex., and at Mimbres River near Mimbres, N. Mex., 
as a part of NASQAN.

Lower Pecos Subregion

1. Suspended-sediment data are being collected on a monthly basis at Pecos 
River near Langtry, Tex., as a part of NASQAN.
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Rio Grande - Falcon Subregion

1. Suspended-sediment data are being collected on a monthly basis at Rio 
Grande at Laredo, Tex., as a part of NASQAN.

Lower Rio Grande Subregion

1. Suspended-sediment data are being collected on a daily baste at Rio Grande 
River near Brownsville, Tex., as part of the Federal CBR program.

2. Suspended-sediment data are being collected on a weekly or more frequent 
basis at North Floodway near Sebastian, Tex., and at Arroyo Colorado Flood- 
way at El Fuste Siphon, south of Mercedes, Tex., as part of the Federal CBR 
program.

Special Studies

A water quality monitoring plan for the Rio Grande and Red River in Taos 
County, N. Mex., was initiated in October 1978 by the U.S. Bureau of Land 
Management. The study objectives are to monitor long-term changes in water 
quality (chemical and sediment) at 14 selected sampling sites. BLM personnel 
collect monthly samples and the Geological Survey analyzes the samples and 
publishes the data.

For additional information about Geological Survey activities within this 
region, contact the following offices:

District Chief, WRD District Chief, WRD 
U.S. Geological Survey U.S. Geological Survey 
Box 25046, Mail Stop 415 P.O. Box 26659 
Denver Federal Center 815 Western Bank Building 
Lakewood, CO 80225 505 Marquette, NW

Albuquerque, NM 87125

District Chief, WRD 
U.S. Geological Survey 
Federal Building 
Room 649
300 East Eighth Street 
Austin, TX 78701
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RIO GRANDE REGION 

SOIL CONSERVATION SERVICE 

Non-point Pollution Studies

County sediment control plans were completed for the New Mexico counties 
in the region during 1979. The New Mexico state sedimentation study was 
completed in March 1979. The New Mexico Water Quality Control Com­ 
mission accepted the Overall Water Quality Management Plan in May 1979. 
These plans and studies were done under PL 92-500, Section 208, Non- 
point Source Pollution. A detailed work plan for continued 208 studies 
was submitted to the Environmental Protection Agency and accepted Dec­ 
ember 1979.

Water and Power Resources Service

A planning meeting was held in the project office for the sedimentation 
resurvey of Elephant Butte Reservoir. The field work began after October 1, 
1979, and the hydrographic survey in January 1980. This was to be a full 
resurvey and included cutting out and profiling all sediment range lines in 
the reservoir. The land surveys were conducted by a survey crew out of the 
Carlsbad Project Office with some help from Rio Grande Project personnel. 
Equipment and some personnel for the hydrographic survey were provided from 
the E&R Center.

A representative of the Sedimentation Section attended the conference on 
Arroyo Stabilization in Erosive Soil in Albuquerque, New Mexico, on 
Novemeber 8, 1979, and presented a lecture on "Channel Erosion and Control 
Techniques." This was a slide presentation on Water and Power Resources 
Service practices to stabilize river channels for controlling erosion 
throughout the 17 Western States.
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UPPER COLORADO REGION 

GEOLOGICAL SURVEY

Colorado Headwaters Subregion

1. Suspended-sediment data were collected on a daily basis by automatic pumping 
samplers at West Tenmile Creek at Wheeler Junction, Colo., at Black Gore Creek 
near Vail, Colo., and Gore Creek at Vail, Colo., in cooperation with tr« 
Colorado Department of Highways (discontinued September 30, 1979).

2. Suspended-sediment data are being collected on a monthly basis at Prrachute 
Creek near Grand Valley, Colo., in cooperation with the Environmental Protection 
Agency.

3. Suspended-sediment data are being collected on a daily basis at Parachute 
Creek at Grand Valley, Colo., and at Roan Creek near Debeque, Colo., ar 
a part of Federal sedimentation study in oil shale areas.

4. Suspended-sediment data are being collected on a daily basis at East Middle 
Fork Parachute Creek near Rio Blanco, Colo., and East Fort Parachute Creek 
near Rulison, Colo., and on a monthly basis at North Water Creek near Anvil 
Point, Colo., in cooperation with the U.S. Navy.

5. Suspended-sediment data are being collected on a monthly basis at Colorado 
River near Colorado-Utah State line as a part of the National Stream Quality 
Accounting Network (NASQAN).

Gunnison Subregion

1. Suspended-sediment data are being collected on a monthly basis at Gunnison 
River near Grand Junction, Colo., as a part of NASQAN.

2. Suspended-sediment data are being collected on a monthly basis at the 
following sites as a part of the USGS Coal Hydrology program:

Anthracite Creek near Somerset, Colo. 
Spring Creek near Beaver Hill, Colo. 
Spring Creek near Montrose, Colo.

Upper Colorado-Dolores Subregion

1. Suspended-sediment data are being collected on a comprehensive level at 
Colorado River near Cisco, Utah.

2. Suspended-sediment data are being collected on a monthly basis at Braver 
Creek near Norwood, Colo. and San Miguel River at Naturita, Colo., as a 
part of the USGS Coal Hydrology program.
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Great Divide-Upper Green Subregion

1. Suspended-sediment data are being collected on a monthly and storm-event 
basis at the following sites as a part of the U.S. Geological Survey Federal 
Energy program:

Little Sandy Creek above Eden, Wyo. 
Salt Wells Creek near South Baxter, Wyo. 
Blacks Fork near Lyman, Wyo.

2. Suspended-sediment data are being collected on a daily basis at Green River 
near Green River, Wyo. as a part of the U.S. Geological Survey Federal Energy 
program.

3. Suspended-sediment data are being collected at the following sites on a 
monthly and storm-event basis in cooperation with the Wyoming State Engineer:

Green River near LaBarge, Wyo. 
Big Sancty River near Farson, Wyo. 
Big Sandy River below Eden, Wyo. 
Hams Fork near Granger, Wyo. 
Blacks Fork near Little America, Wyo.

4. Suspended-sediment data are being collected at the following sites on a 
monthly and storm-event basis in cooperation with the U.S. Bureau of Land 
Management:

Bitter Creek near Bitter Creek, Wyo.
Bitter Creek above Salt Wells Creek, near Salt Wells, Wyo.
Dry Canyon near South Baxter, Wyo.
Salt Wells Creek near Salt Wells, Wyo.
Little Muddy Creek near Glencoe, Wyo.
Mudcty Creek near Hampton, Wyo.
Vermillion Creek near Hiawatha, Colo.

5. Suspended-sediment data are being collected on a daily basis at Separation 
Creek near Riner, Wyo. in cooperation with the U.S. Bureau of Land Management.

6. Suspended-sediment data are being collected on a monthly basis at Vermillion 
Creek at Ink Springs Ranch, Colo., as a part of the USGS Coal Hydrology program,

White-Yampa Subregion

1. Suspended-sediment data are being collected on a monthly and storm-event 
basis at Little Snake River near Dixon, Wyo. in cooperation with the Wyoming 
State Engineer.

2. Suspended-sediment data were obtained on a monthly basis at Yampa River 
near Maybell, Colo., and at Little Snake River near Lily, Colo., as a part 
of NAS(y\N.
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3. Suspended-sediment data are being collected on a daily basis at Yampa River 
near Maybell, Colo., and on a weekly basis at Little Snake River near Lily, 
Colo., in cooperation with the Colorado River Water Conservation District.

4. Suspended-sediment data are being collected at several sites in the coal 
mining region of the Yampa River basin. Two stations are equipped with 
pumping samplers and where the flow is continuous, daily samples are collected. 
The following stations are operated at the indicated frequencies:

Middle Creek above Foidel Creek, Colo. Monthly
Foidel Creek at Fish Creek Canyon Road, Colo. Monthly
Foidel Creek at mouth near Oak Creek, Colo. Daily
Jubb Creek near mouth, Colo. Monthly
Taylor Creek at mouth near Axial, Colo. Monthly
Good Springs Creek near Axial, Colo. Weekly 
Wilson Creek below Taylor Creek near Axial, Colo. Daily
Stokes Gulch near Hayden, Colo. Daily

These stations are operated in cooperation with the U.S. Bureau of Land Management.

5. Suspended-sediment data are being collected at several stations in the 
Piceance Creek basin to monitor the potential impact of the oil shale develop­ 
ment project. All stations are equipped with pumping sediment samplers and 
where the flow is continuous, daily samples are collected. Intermittent stations 
are designed to sample all significant peaks and low flow samples are collected 
when possible. The following stations are operated at the indicated frequency:

Piceance Creek below Rio Blanco, Colo. Daily
Stewart Gulch above West Fork, Colo. Daily
W. F. Stewart Gulch at mouth, Colo. Peaks 
Sorghum Gulch at mouth near Rio Blanco, Colo. Peaks
Cottonwood Gulch near Rio Blanco, Colo. Peaks
Piceance Creek tributary near Rio Blanco, Colo. Peaks
Scandard Gulch at moutto, Colo. Peaks
Willow Creek near Rio Blanco, Colo. Daily
Piceance Creek above Hunter Creek, Colo. Daily
Black Sulfur Creek near Rio Blanco, Colo. Daily
Piceance Creek below Ryan Gulch, Colo. Daily
Piceance Creek at White River, Colo. Daily
Stake Springs Draw near Rangely, Colo. Peaks
Corral Gulch below Water Gulch, Colo. Peaks
Dry Fk. near Rangely, Colo. Peaks
Box Elder Gulch near Rangely, Colo. Peaks 
Tributary to Box Elder Gulch near Rangely, Colo. Peaks
Corral Gulch near Rangely, Colo. Daily
Yellow Creek near White River, Colo. Daily

These stations are operated in cooperation with the Colorado River 
Water Conservation District.
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6. Suspended-sediment data are being collected on a monthly basis at White 
River below Meeker, Colo., and White River above Rangely, Colo., in cooperation 
with the Environmental Protection Agency, and on a weekly basis from May 1 
to September 30 at White River above Rangely, Colo., in cooperation with the 
Colorado River Water Conservation District.

7. Suspended-sediment data are being collected on a monthly basis at North 
Fork White River at Buford, Colo., and South Fork White River at Buford, Colo., 
and on a daily basis at Douglas Creek near mouth near Rangely, Colo., in coop­ 
eration with the Northwest Colorado Council of Governments.

8. Suspended-sediment data are being collected on a comprehensive level at White 
River near Colorado-Utah State line in cooperation with the Utah Department of 
Natural Resources.

9. Suspended-sediment data are being collected on a comprehensive level at White 
River near mouth near Ouray, Utah, in cooperation with the U.S. Bureau of Land 
Management.

10. Suspended-sediment data are being collected on a monthly basis at Yampa River 
below Diversion, near Hayden, Colo., Yampa River below Craig, Colo., Williams 
Fork at mouth, near Hamilton, Colo., and at Yampa River below Elkhead, near 
Craig, Colo., in cooperation with the Environmental Protection Agency.

11. Suspended-sediment data are being collected on a periodic basis at Horse 
Draw near Rangely, Colo., and at Horse Draw at mouth, near Rangely, Colo., in 
cooperation with the U.S. Bureau of Mines.

Lower Green Subregion

1. Suspended-sediment data are being collected on a comprehensive level at Ore^n 
River near Jensen, Utah and at Green River at Green River, Utah.

2. Sediment accumulation in Scofield Reservoir near Scofield, Utah, was surveyed 
as part of the Coal Hydrology program in cooperation with the U.S. Bureau of Land 
Management.

Upper Colorado - Dirty Devil Subregion

1. Suspended-sediment data are being collected on a twice monthly basis at Colorado 
River at Lees Ferry, Ariz., in cooperation with the U.S. Bureau of Reclamation, 
and as part of NASQAN.

2. Suspended-sediment data are being collected on a monthly basis at Paria River 
at White House Ruins, Utah, Paria River below Water Pockets, Ariz. and at Paria 
River at Lees Ferry, Ariz., in cooperation with the U.S. Bureau of Land Management.

San Juan Subregion

1. Suspended-sediment data are being collected on a monthly basis at Vallecito 
Creek near Bayfield, Colo., as a part of the National Hydrologic Benchmark Network.
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2. Suspended-sediment data are being collected on a comprehensive level at 
Fremont River near Cainville, Utah, in cooperation with the Utah Department of 
Natural Resources.

3. Suspended-sediment data are being collected on a daily basis at Animas River 
at Farmington, N. Mex., and at San Juan River at Shiprock, N. Mex., as a part 
of the Federal CBR program.

4. Suspended-sediment data are being collected on a monthly basis at La Plata 
Creek at Colorado-Utah state line and a McElmo Creek at Colorado-Utah state line 
as a part of the USGS Coal Hydrology Program.

5. Suspended-sediment data are being collected on a comprehensive level at San 
Juan River near Bluff, Utah.

Special Studies

An energy project "Hydro!ogic Surveillance of Coal Lease Areas in Northwestern 
New Mexico" was continued. Sediment stations were established throughout the 
coal lease areas and are financed by Federal CBR and U.S. Bureau of Lan'l Manage­ 
ment funds.

As part of the program for the determining baseline conditions in the areas of 
potential oil-shale development in the White River basin, Utah, suspended-sediment 
data continued to be obtained monthly at five sites and during times of flow 
at four sites. This work is in cooperation with the Environmental Protection 
Agency, the U.S. Bureau of Land Management and the Utah Department of Natural 
Resources.

For additional information about Geological Survey activities within this region, 
contact the following offices.

District Chief, WRD District Chief, WRD 
U.S. Geological Survey U.S. Geological Survey 
Federal Building Box 25046, Mail Stop 415 
301 West Congress Street, Denver Federal Center

Box FB-44 Lakewood, CO 80225 
Tucson, AZ 85701

District Chief, WRD District Chief, WRD 
U.S. Geological Survey U.S. Geological Survey 
P.O. Box 26659 Federal Building, Room 8002 
815 Western Bank Building 125 South State Street 
505 Marquette, NW Salt Lake City, UT 84138 
Albuquerque, NM 87125
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District Chief, WRD
U.S. Geological Survey
P.O. Box 1125
J. C. O'Mahoney Federal Center
Room 5017
2120 Capitol Avenue
Cheyenne, WY 82001
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UPPER COLORADO REGION 

SOIL CONSERVATION SERVICE

1. Erosion and sediment yield estimates were made on the following 
watershed:

a. Public Law 566

Major Drainage Watershed County State 

Green River Red Crk Sweetwater WY 

Special Study

Erosion maps on 1/50,000 scale were prepared for Rio Blanco and Moffat 
Counties, Colorado.

Water and Power Resources Service

Water surface profiles for Wolf Creek and Twin Creek were prepared for project 
conditions and a scour estimate for Wolf Creek Siphon crossing for Strawberry 
Aqueduct was prepared. The scour estimate of 1.2 m (4.0 ft) was determined 
by averaging Lacey's, Blench 1 s, Mean Water Depths, Liu's, and Navajo Indian 
Irrigation Project Scour vs. unit discharge methods.

A field trip in May was made to the reach of channel in the East Fork of the 
Smith's Fork River below Stateline Dam to gather base data for a sediment 
transport study. Cross sections were.surveyed and suspended samples were , 
taken for each cross section at 4.5 m /s (160 ft /s) or at 5.4 m /s (190 ft /s) . 
Bed material samples were taken at two locations and a sample of material that 
has been deposited in the channel was also collected. Another set of suspended 
sediment samples and water surface elevation data were collected at five 
locations in the 8.8 km (5.5 mi) reach just downstream of Stateline Dam during 
July when the discharge was 8.2 m /s (290 ft /s).

Sediment sampling equipment and field training were provided on sampling 
techniques to the Southwest Regional Office and private contractor, Bio/West 
Inc., for the sediment sampling phase of the San Juan River Environmental 
Study being conducted on San Juan River below Navajo Dam.
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LOWER COLORADO REGION 

GEOLOGICAL SURVEY

Lower Colorado-Lake Mead Subregion

1. Suspended-sediment data were collected on a monthly basis at the following 
sites in cooperation with the U.S. Bureau of Land Management (discontinued 
November 1979):

Virgin River near Bloomington, Utah 
Virgin River above 1-15 Rest Area, Ariz. 
Virgin River below 1-15 Rest Area, Ariz. 
Virgin River at Mouth of Narrows, Ariz. 
Virgin River at Littlefield, Ariz.

2. Suspended-sediment data are being collected on a monthly basis at the fol­ 
lowing sites as part of the National Stream Quality Accounting Network (NASQAN)

Virgin River above Halfway Wash near Riverside, Nev. 
Muddy River above Lake Mead near Overton, Nev.

3. Suspended-sediment data are being collected at North Fork Virgin River 
above Zion Narrows, near Glendale, Utah, in cooperation with the Utah 
Department of Natural Resources.

4. Suspended-sediment data are being collected monthly at Las Vegas Wash near 
Henderson, Nev., and twice-monthly at Las Vegas Wash near Boulder City, Nev., 
in cooperation with the U.S. Water and Power Resources Service.

Little Colorado Subregion

1. Suspended-sediment data are being collected on a monthly basis at the 
following sites in cooperation with the Arizona Department of Health Services:

Little Colorado River at Greer, Ariz. 
Little Colorado River above Lyman Lake, near

St. Johns, Ariz. 
Show Low Creek near Lakeside, Ariz.

2. Suspended-sediment data are being collected on a daily basis in cooperation 
with the U.S. Corps of Engineers at:

Little Colorado River at Hoi brook, Ariz. 
Little Colorado River near Joseph City, Ariz.

3. Suspended-sediment data are being collected on a flow event basis at 
Leroux Wash near Holbrook, in cooperation with the U.S. Corps of Engineers.

4. Suspended-sediment data are being collected on a daily basis at Moenkopi 
Wash near Moenkopi, Ariz.

5. Suspended-sediment data are being collected on a monthly basis at Little 
Colorado River at Cameron, as a part of NASQAN.
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Lower Colorado Subregion

1. Suspended-sediment discharge are being collected at the following sites 
in cooperation with the Bureau of Land Management:

Boulder Creek above Copper Creek, near Bagdad, Ariz.
Copper Creek near mouth, near Bagdad, Ariz.
Boulder Creek near mouth, near Bagdad, Ariz.
Burro Creek above Boulder Creek, near Bagdad, Ariz.
Burro Creek at US 93 Bridge, near Bagdad, Ariz.
Big Sandy River near Wikieup, Ariz.
Bill Williams River near Planet, Ariz.
Burro Creek at old US 93 Bridge, near Bagdad, Ariz.

2. Suspended-sediment data are being collected on a monthly basis as a part 
of NASQAN at:

Colorado River below Hoover Dam, Ariz. 
Bill Williams River near Planet, Ariz. 
Colorado River above Imperial Dam, Ariz. 
Colorado River at northerly international boundary, 

above Morelos Dam, near Andrade, Calif.

3. Suspended-sediment' data are being collected on a monthly basis at Colorado 
River below Parker Dam, Arizona-California, and at Yuma Main Drain at Southerly 
International Boundary, near San Luis, Ariz., in cooperation with the Arizona 
Department of Health Services.

Upper Gil a Subregion

1. Suspended-sediment data are being collected on a monthly storm-evert basis 
at Mogollon Creek near Cliff, N. Mex. as a part of the National Hydrclogic 
Benchwork Network.

2. Suspended-sediment data are being collected on a monthly basis at Gil a 
River near Redrock, N. Mex., as part of NASQAN, and at San Francisco River 
near Glenwood, N. Mex. in cooperation with New Mexico Interstate Streems 
Commission.

3. Suspended-sediment data are being collected on a monthly basis at the 
following sites in cooperation with the Arizona Department of Health Ser­ 
vices:

Gila River near Clifton, Ariz. 
San Francisco River near Clifton, Ariz. 
Gila River at Head of Safford Valley, near 
Salomon, Ariz.

4. Suspended-sediment data are being collected on a monthly basis at Oil a 
River at Calva, Ariz., as a part of NASQAN.
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Middle Gil a Subregion

1. Suspended-sediment data are being collected on a monthly basis at the 
following sites in cooperation with the Arizona Department of Health Ser­ 
vices:

Gil a river at Winkelman, Ariz. 
Santa Cruz River at Rio Rico, Ariz.

2. Suspended-sediment data are being collected on a monthly basis as a part 
of NASQAN at:

San Pedro River at Winkelman, Ariz.
Gil a River at Kelvin, Ariz.
Santa Cruz River near Laveen, Ariz.

3. Suspended-sediment data are being collected on a weekly basis at Santa 
Cruz River near Nogales, Ariz., in cooperation with the Arizona Water 
Commission.

Salt Subregion

1. Suspended-sediment data are being collected on a monthly basis at the 
following sites, in cooperation with the Arizona Department of Health Ser­ 
vices:

Black River near Fort Apache, Ariz.
White River near Fort Apache, Ariz.
Salt River near Roosevelt, Ariz.
Tonto Creek above Gun Creek, near Roosevelt, Ariz.
Verde River above Clarkdale, Ariz.
Oak Creek at Sedona, Ariz.
Oak Creek at Red Rock Crossing, near Sedona, Ariz.
Oak Creek near Cornville, Ariz.
Verde River near Camp Verde, Ariz.
Gil a River below Gillespie Dam, Ariz.

2. Suspended-sediment data are being collected on a monthly basis at Wet 
Bottom Creek near Childs, Ariz., as a part of the National Hydrologic 
Benchmark Network.

3. Suspended-sediment data are being collected on a monthly basis as 
a part of NASQAN at:

Salt River below Stewart Mountain, Dam, Ariz. 
Verde River below Bartlett Dam, Ariz.
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Lower Gil a Subregion

1. Suspended-sediment data are being collected on a monthly basis as c part 
of NASQAN at:

Gil a River above diversions, at Gillespie Dam, Ariz. 
Gil a River near mouth, near Yuma, Ariz.

Sonora Subregion

1. Suspended-sediment data are being collected on a daily basis at Sar Simon 
Wash near Pisinimo, Ariz., in cooperation with the U.S. Bureau of Indian 
Affairs.

2. Suspended-sediment data are being collected on a monthly basis as 
of NASQAN at:

Vamori Wash at Kom Vo, Ariz. 
Whitewater Draw near Douglas, Ariz.

part

Special Studies

Sediment data were collected during periods of flow at two small water-sheds 
in the area of strip mining along Coal Mine Wash and Coal Mine Wash at mouth 
near Kayenta, Ariz., as part of a study pertaining to the effects of strip 
mining and rehabilitation of spoil piles on the sediment yield.

For additional information about Geological Survey activities within this 
region, contact the following offices:

District Chief, WRD 
U.S. Geological Survey 
Federal Building 
301 West Congress Street,
Box FB-44 

Tucson, AZ 85701

District Chief, WRD 
U.S. Geological Survey 
P.O. Box Box 26659 
815 Western Bank Building 
505 Marquette, NW 
Albuquerque, NM 87125

District Chief, WRD 
U.S. Geological Survey 
Federal Building, Room 227 
705 North Plaza Street 
Carson City, NV 89701

District Chief, WRD 
U.S. Geological Survey 
Federal Building, Room 8002 
125 South State Street 
Salt Lake City, UT 84138
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LOWER COLORADO REGION 

SOIL CONSERVATION SERVICE

1. Sediment yield was calculated for the design storm for Reach II 
of the Roosevelt Water Conservation Floodway in the following 
watershed:

a. Public Law 566

Major Drainage Watershed Stream County State 

Gila River Williams-Chandler RWCD Floodway Final AR

b. River Basin Investigation

An erosion map was completed for the following river basin: 

Major Basin Basin Reported State 

Colorado River Little Colorado River AR

c. Salinity Study

Erosion and sediment relative to contribution to salinity in the 
Virgin River was estimated for the Moapa Valley area, Nevada.

Non-Point Pollution Studies

County sediment control plans were completed for the New Mexico counties 
in the region. The state sedimentation study was completed and the New 
Mexico Water Quality Control Commission accepted the Overall Water 
Quality Management Plan in May 1979. These plans and studies were done 
under PL 92-500, Section 208, Non-point Source Pollution. A detailed 
work plan for continued 208 studies was submitted to the Environmental 
Protection Agency and accepted December 1979.
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LOWER COLORADO REGION 

Water and Power Resources Service

Scour estimates for all overchutes on the Granite Reef Aqueduct of the Central 
Arizona Project for Reaches 9, 10, and 12 were 1.1 m (3.5 ft) at the upstream 
end and 1.5 to 1.8 m (5 to 6 ft) for the downstream ends. Fifty-year sediment 
inflow values were determined using the Water and Power Resources Service 
Southwestern United States sediment yield curve. Sediment deposition was ^ 
determined using Churchill's curve. A 50-year sediment volume of 12,200 m 
(9.9 acre-feet) was derived for the small area of 10.2 ha (25.1 acres) above 
station 695+00 on Granite Reef Aqueduct - Reach 12 which will be stored with 
no outlet so all sediment will be retained. For cross drainage structures 
occurring in Reach 3 where sediment estimates were required the equation: 
yield = 1.098A"0 - 24 was used. This gives yield in m3/km2 per year with the 
drainage area size A in km2 .

A representative attended a meeting in Boulder City, Nevada, concernirn 
Protection of Las Vegas Valley Lateral Crossing of Las Vegas Wash frorr possible 
scour damage. The meeting was held with representatives of the Water and Power 
Resources Service, the State of Nevada, and Southern Nevada Water System. The 
group flew over the headcut on Las Vegas Wash that is a threat to the lateral. 
It was agreed to provide data on prediction on rate of headcut, how tN headcut 
could be stopped, and cost of a structure to control the headcut for a meeting 
of the Technical Advisory group for the Southern Nevada Water System. A study 
of the problem showed that a 6.1 m to 9.1 m (20 to 30 ft) headcut would reach 
the pipe on or before January 1980 (14 percent probability) or with a 50 percent 
probability to reach the pipe by December 1979. A grade control structure 
constructed downstream from the crossing prior to January 1980 would cost 
approximately 2 to 3 million dollars.

For Dominguez Dam a longitudinal profile sediment distribution study was made 
in order to define the depth of sediment of 7.6 m (25 ft) at the inlet to the 
Rim Basin Pumping Plant. The 100-year sediment volume of 19.3 x 10°m: 
(15,300 acre-feet) in the delta. 8.7 x 106m3 (7,100 acre-feet) immediately 
behind the dam, and 31.7 x 106m3 (25,700 acre-feet) in the intervening reach.

On Twin Lakes, Charleston Heights, and Robinson Laterals on Southern Nevada 
Water Project a revised scour depth of 0.9 m (3.0 ft) for Rate-of-Flow-Control 
Station on Twin Lakes Lateral and 1.2 m (4.0 ft) for Mesa Lateral was determined 
by averaging results from scour depths using Lacey's, Blench's, Mean lister Depth, 
and Navajo Indian Irrigation Project Scour vs. unit discharge methods.
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GREAT BASIN REGION 

GEOLOGICAL SURVEY

Bear Subregion

1. Suspended-sediment data are being collected on a monthly and storm-event 
basis at Twin Creek at Sage, Wyo., in cooperation with the U.S. Bureau of 
Reclamation.

2. Suspended-sediment data are being collected on a monthly-storm event basis 
at Bear River at Border, Wyo., as a part of the U.S. Geological Survey Coal 
Hydrology program.

Great Salt Lake Subregion

1. Suspended-sediment data are being collected on a monthly basis at Red Butte 
Creek at Fort Douglas, near Salt Lake City, Utah, as part of the National 
Hydrologic Benchmark Network.

Black Rock Desert-Humboldt Subregion

1. Suspended-sediment data are being collected monthly at the following sites 
as part of the National Stream-Quality Accounting Network (NASQAN):

Humboldt River near Carl in, Nev. 
Humboldt River near Iml ay, Nev. 
Humboldt River near Rye Patch, Nev. 
Quinn River near McDermitt, Nev.

Central Lahontan Subregion

1. Suspended-sediment data are being collected monthly at the following sites 
as part of NASQAN:

Walker River near Wabuska, Nev. 
Carson River near Churchill, Nev. 
Truckee River near Nixon, Nev.

2. Suspended-sediment data are being collected at frequencies that vary from 
monthly to more than twice-monthly at seven sites in the Carson River basin 
in cooperation with the Nevada Division of Environmental Protection.

3. Suspended-sediment data are being collected twice-yearly at the following 
sites in cooperation with the U.S. Army Corps of Engineers:

Martis Creek at Highway 267 near Truckee, Calif. 
Martis Creek Lake near Truckee, Calif. 
Martis Creek near Truckee, Calif.
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4. Suspended-solids data are being collected twice-monthly at the following 
sites in cooperation with the U.S. Environmental Protection Agency:

Truckee River at Farad, Calif. 
Truckee River at Lockwood, Nev.

Central Nevada Desert Basins Subregion

1. Suspended-sediment data are being collected monthly at the following sites 
as part of NASQAN:

Steptoe Creek near Ely, Nev.
South Twin River near Round Mountain, Nev.
Chiatovich Creek near Dyer, Nev.

Special Studies

An investigation of fluvial sediment hazards to potential urban areas was 
continued in cooperation with the Nevada Bureau of Mines and Geology. The 
initial area of study was Washoe Valley, a suburban valley between the urban 
areas of Reno and Carson City, Nevada. Similar work has also been don° in

the South Lake Tahoe Area, Carson City area, and in Las Vegas Valley. Results 
are shown as maps of potentially hazardous areas with respect to both flooding 
and sediment transport, and are published by the Nevada Bureau of Mines and 
Geology.

Some sediment-transport data are being collected from the Truckee and Carson 
Rivers as part of a two-year water-quality assessment study of these drainages 
in Nevada. Additional data are being collected from the Carson River as part 
of a nutrient loading study of Lahontan Reservoir, Nevada.

A two-year study of the relations between fluvial-sediment transport and engi­ 
neered rehabilitation of erosion in the First Creek basin of Incline Village, 
north Lake Tahoe, was begun in October 1979. Numerous data are being collected 
to evaluate effects of planned erosion-control measures in this urbanized basin. 
Data include sediment and nutrient concentrations and particle-size distribution 
of transported sediment.

For additional information about Geological Survey activities within this 
region, contact the following offices:

District Chief, WRD 
U.S. Geological Survey 
Federal Building, Room 227 
705 North Plaza Street 
Carson City, NV 89701

District Chief, WRD 
U.S. Geological Survey 
Federal Building, Room 8002 
125 South State Street 
Salt Lake City, UT 84138

128



District Chief, WRD
U.S. Geological Survey
P.O. Box 1125
J. C. O'Mahoney Federal Center
Room 5017
2120 Capitol Avenue
Cheyenne, WY 82001
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PACIFIC NORHTWEST REGION 

CORPS OF ENGINEERS

North Pacific Division 

Portland District

Sediment sampling was conducted at two stations on Rogue River for 
post-impoundment and for planning and design purposes, respectively. 
Data are being maintained on suspended sediment, bed load, dissolved 
solids, temperature, turbidity, conductivity, pH and dissolved oxygen.

Information on sedimentation ranges is listed below:

1. Project: Lost Creek Reservoir
Activity: Installing monuments and surveying sedimentation 

ranges. All 22 designated ranges have been surveyed and tied in. Thn 
draft report will be finalized by 1 October 1980.

Purpose: Initial survey of reservoir and upstream and downstream 
channels for later evaluation of aggradation, degradation, and siltation.

Type of survey: Range Survey
Elements measured: Position of monuments, profile of ground 

surface and river sections.
Equipment used: Survey scope.

2. Project: Applegate Reservoir
Activity: Installing monuments and surveying sedimentation 

ranges. There are designated ranges which are being surveyed and tiel 
in. The draft report will be finalized by 1 October 1980.

Purpose: Initial survey of reservoir and upstream and downstream 
channels for later evaluation of aggradation, degradation, and siltation.

Type of survey: Range Survey
Elements measured: Position of monuments, profile of ground 

surface and river sections.
Equipment used: Survey scope.

Seattle District

The following table indicates the reservoir sediment range resurveyed 
made in 1979:

Project Ranges Resurveyed
Howard A. Hanson 9
Libby 17
Wynoochee 6

Walla Walla District

For Lower Granite Reservoir, the following ranges were resurveyed:

1. Forty-four ranges on the Snake River between R.M. 107.7 and R. M. 
149.0.
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2. Three ranges on Asotin Creek, tributary to the Snake River, at R. 
M. 145.34.

3. Twenty-four ranges on Clearwater River between R. M. 0.67 and R. 
M. 7.85.

In additon to sediment ranges measured on the Clearwater River, some 
random soundings were taken on the Clearwater River between R. M. 0.0 and 
2.0.

The suspended sediment and bedload sediment sampling program at the 
stream gaging stations, Snake River near Anatone, and Clearwater at 
Spalding was completed in 1979. This program was started in March 1972 
and ran continuously through FY 1979. Future sampling is not anticipated 
at the present time.
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PACIFIC NORTHWEST REGION 

GEOLOGICAL SURVEY

Kootenai-Pend Oreille-Spokane Subregion

1. Suspended-sediment data are being collected on a periodic basis from Pend 
Orielle River at international boundary and at Spokane River at Long Lake, 
Wash., as a part of the National Stream Quality Accounting Network (NASQAN).

2. Suspended-solids data are being collected at Spokane River at Riverside 
State Park as part of the National Water Quality Surveillance System in 
cooperation with the U.S. Environmental Protecion Agency.

3. Suspended-sediment data are being collected on a daily basis at Kootenai 
River near Copeland, Idaho, as part of the U.S. Geological Survey waterways- 
treaty program.

Upper Columbia Subregion

1. Suspended-sediment data are being collected on a periodic basis at Columbia 
River at Northport, Wash., at Columbia River at Vernita Bridge, near Priest 
Rapids Dam, Wash., and at Okanogan River at Malott, Wash., as a part of 
NASQAN.

2. Suspended-sediment data are being collected on a periodic basis at Andrews 
Creek near Mazama, Wash., as a part of the National Hydrologic Benchmark 
Network.

3. Monthly suspended-sedient data are being collected at the following sites 
as part of NASQAN:

Clark Fork below Missoula, Mont.
Flathead River at Flathead, British Columbia
Flathead River at Columbia Falls, Mont.

4. Suspended-sediment data are being collected on a quarterly basis at Columbia 
River at Richland, Wash., in cooperation with the U.S. Department of Energy.

5. Suspended-sediment data are being collected on a daily basis from irrigation 
return flows at three sites and periodically from irrigation delivery flows 
at twenty-two sites on the Royal Slope in Washington, as part of a study of 
best-management practices in cooperation with the Washington State University.

6. Suspended-sediment data are being collected on a daily basis from EL 68 
wasteway near Othello, Wash.
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Yakima Subregion

1. Suspended-sediment data are being collected on a daily basis at Yakima 
River at Kiona, Wash., in cooperation with the Washington State Department 
of Ecology.

2. Suspended-sediment data re being collected periodically at Yakima River 
near Union Gap, Wash., as part of NASQAN.

3. Suspended-sediment data are being collected on a daily basis from irri­ 
gation-return flows at four sites near Sunnyside, Wash., in cooperation with 
the Washington State Department of Ecology.

Upper Snake Subregion

1. Suspended-sediment data are being collected on a monthly basis at Cache 
Creek near Jackson, Wyo., as a part of the National Hydrologic Benchmark 
Network.

2. Suspended-sediment data are being collected on a monthly basis and at Snake 
River near Heise, Idaho, as a part of NASQAN.

3. Suspended-sediment data are being collected on a periodic basis at Blackfoot 
River above reservoir near Henry, Idaho, Blackfoot River near Blackfoot, Idaho, 
Portneuf River at Pocatello, Idaho, and at Bruneau River near Hot Spring, 
Idaho, in cooperation with the Idaho Department of Water Resources.

Middle Snake Subregion

1. Suspended-sediment data are being collected at various flow rates at 
Snake River at King Hill, Idaho, as a part of NASQftN.

2. Suspended-sediment data are being collected on a monthly basis at Big 
Jacks Creek near Bruneau, Idaho, as a part of the National Hydrologic 
Benchmark Network.

3. Suspended-sediment data are being collected on a periodic basis at
Mores Creek near Arrowrock Dam, Idaho, and at Weiser River near Weiser,
Idaho, in cooperation with the Idaho Department of Water Resources.

Lower Snake Subregion

1. Suspended-sediment data are being collected on a monthly basis at 
Salmon River near White Bird, Idaho, and Clearwater River at Spalding, 
Idaho, as part of NASQAN.

2. Suspended-sediment data are being collected on a periodic basis at 
Lapwai Creek near Lapwai, Idaho, and at Palouse River near Potlach, Idaho, 
in cooperation with the Idaho Department of Water Resources.
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3. Suspended-sediment data are being collected at Snake River at Burbank, 
Wash., as a part of NASQAN.

4. Suspended-sediment data are being collected on a periodic basis at Minam 
River at Minam, Oreg., as a part of the National Hydrologic Benchmark Network, 
and at Owyhee River near Owyhee, Oreg., as part of NASQAN.

Middle Columbia Subregion

1. Suspended-sediment samples are being collected on a monthly basis at John 
Day River near McDonald Ferry, Oreg., at Klickitat River near Pitt, Wash., 
and at Deschutes River near Biggs, Oreg., as a part of NASQAN.

2. Suspended-sediment data are being collected on a daily basis at Bear Creek 
near Prineville, Oreg., in cooperation with the U.S. Bureau of Land Management.

Lower Columbia Subregion

1. Suspended-sediment data are being collected on a monthly basis at Columbia 
River at Warrendale, Oreg., Lewis River at Ariel, Wash., and at Cowlitz River 
at Kelso, Wash., as a part of NASQAN.

2. Suspended-sediment data are being collected on a daily basis at Bull Run 
River near Multnomah Falls, Oreg., South Fork Bull Run River near Bull Run, 
Oreg., North Fork Bull Run River near Multnomah Falls, Oreg., and at Fir 
Creek near Brightwood, Oregon, in cooperation with the city of Portland, 
Oreg., to provide some information needed to define the effects of activities 
in the basin.

Willamette Subregion

1. Suspended-sediment data are being collected on a monthly basis from Tualatin 
River at West Linn, Oreg., and at Willamette River at Portland, Oreg., as a 
part of NASQAN.

Oregon-Washington Coastal Subregion

1. Suspended-sediment data are being collected on a monthly basis at Rogue 
River near Agnes8, Oreg., Umpqua River near Elkton, Oreg., Siuslaw River 
near Mapleton, Oreg., Alsea River near Tidewater, Oreg., Nehalam River near 
Foss, Oreg., Chehalis River at Porter, Wash., Willapa River near Willapa, 
Wash., and at Queets River near Clearwater, Wash., as a part of NASQAN.

2. Suspended-sediment data are being collected at North Fork Quinault River 
near Amanda Park, Wash., as part of the National Hydrologic Benchmark Net­ 
work.
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3. Suspended-sediment, bedload, and particle-size data are being collected 
at Soleduck River at mouth near La Push, Wash., Bogachiel River near La Push, 
Wash., Calawah River at mouth near Forks, Wash., and at Dickey River near 
Mora, Wash., in cooperation with the U.S. Corps of Engineers, Seattle District.

4. Suspended-sediment data are being collected on a daily basis by an automatic 
sampler at Elliott Creek near Copper, Oreg., in cooperation with the U.S. 
Forest Service.

5. Suspended-sediment data are being collected on a daily basis by automatic 
samplers at Rogue River below Prospect, Oreg., at South Fork Rogue River, 
south of Prospect, Oreg., and at Rogue River at McCloud, Oreg., in cooperation 
with the U.S. Corps of Engineers.

6. Suspended-sediment data are being collected on a periodic basis at Big 
Butte Creek near McCloud, Oreg., at Elk Creek near Trail, Oreg., and Rogue 
River at Dodge Bridge, Oreg.

Puget Sound Subregion

1. Suspended-sediment data are being collected on a periodic basis at Elwha 
River at McDonald Bridge near Port Angeles, Wash., Skagit River near Mount 
Vernon, Wash., Snohomish River near Monroe, Wash., and at Puyallup River 
at Puyallup, Wash., as a part of NASQAN.

2. Suspended-sediment data are being collected on a daily basis at four sites 
in May Creek drainage.

3. Suspended-sediment data are being collected during selected storm-runoff 
periods at three sites in the Bellevue Urban Stucjy area in cooperation with 
the City of Bellevue, Wash.

Oregon Closed Basins Subregion

1. Suspended-sediment data are being collected on a monthly basis at Donner 
und Blitzen River near Frenchglen, Oreg., as a part of NASQAN.

Special Studies

During 1979, suspended and bedload-transport data were collected in the Snake 
and Clearwater Rivers in the vicinity of Lewiston, Idaho.

Suspended-sediment data are being collected on a daily basis in the Rock 
Creek drainage near Twin Falls, Idaho, in the Marsh Creek drainage near 
InKam, Idaho, and in the Cedar Draw drainage near Filer, Idaho.
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For additional information about Geological Survey activities within this 
region, contact the following offices:

District Chief, WRD 
U.S. Geological Survey 
Box 036
Federal Building, Room 365 
550 West Fort Street 
Boise, ID 83724

District Chief, WRD
U.S. Geological Survey
830 Northeast Holladay Street
Portland, OR 97232

District Chief, WRD
U.S. Geological Survey
P.O. Box 1125
J. C. O'Mahoney Federal Center
Room 5017
2120 Capitol Avenue
Cheyenne, WY 82001

District Chief, WRD 
U.S. Geological Survey 
301 South Park Avenue 
Federal Building, Room 428 
Drawer 10076 
Helena, MT 59601

District Chief, WRD
U.S. Geological Survey
1201 Pacific Avenue, Suite 600
Tacoma, WA 98402
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PACIFIC NORTHWEST REGION 

SOIL CONSERVATION SERVICE

1. Studies of erosion and sediment yields were made in the following 
watersheds:

a. Public Law 566

Major Drainage Watershed Stream County State

Columbia River East Wenatehee Wenatehee R. Chelan WA

Sediment yield estimates were made to the watershed mouth with and 
without proposed works of improvement. Proposed works include a di­ 
version system with a pipe entering directly into the river. Terraces 
and other land treatment practices were evaluated on the sediment yield 
calculations.

Little Salmon Brundage Goose Crk Valley ID

b. River Basin Investigation

Major Basin Basin Reported State 

Columbia Middle and Lower Snake River ID

An inventory of erosion and sedimentation conditions was begun on the 
middle and lower Snake River Basins. This study will develop sediment 
delivery ratios by land capability unit and land use and identify 
conservation practices that will reduce erosion and sediment yield from 
cropland, rangeland, and forest and recreation lands. This data will 
be used in a linear programming model to predict future erosion rates 
for different combinations of conservation practices.

c. Non-point Pollution Study 

Area Counties State

North Central Wasco, Sherman, OR
Gilliam, Morrow, Umatilla

Two watershed areas are being evaluated as a sample to extrapolate to 
the five county area.

Special Study

Sediment deposition within the Missouri Flats Watershed, Whitman County, 
Washington was measured for comparison with the suspended land sediment 
station located at the mouth of the watershed. This was done jointly 
with SEA personnel.
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PACIFIC NORTHWEST REGION 

Water and Power Resources Service

A degradation study and report for Grand Coulee Third Powerplant was prepared 
that included an analysis of the riverbed and the bank surface stability and 
recommendations for remedial actions to protect the riverbed and right bank 
during future peaking operations. Visits were made to the Vicksburg Dfstrict 
Office of the Corps of Engineers to discuss river stabilization methodr to be 
employed on the Columbia River downstream from Grand Coulee Dam and to the 
Grand Coulee Project Office with the study group to examine the 9.7 km 
(6 mi) reach of the Columbia River below the dam.

A sediment study was prepared on sediment discharges of the Similkameer and 
Okanogan Rivers. The sediment rating curve derived therein gave an estimated 
diversion at the Cordell Pumping Plant Site of 203 tonnes (244 tons) and 
deposition of 107 tonnes (118 tons) of sediment per irrigation season would 
occur in a settling basin 122 m (400 ft) by 8.5 m (28 ft) by 3.3 m (10 ft) deep, 
A meeting was held to discuss the design for model studies of a below-streambed 
filter for excluding sediments from the irrigation waters. If a filter was 
used instead of a settling basin 0.15 m (0.5 ft) deep of 50 mm particles this 
would probably protect a filter placed below it from erosive forces.

A scour study for the Similkameen River Siphon crossing was prepared. Using 
surveyed cross sections on the Okanogan and Similkameen Rivers a water surface 
profile for the 100-year flood of 1,250 m3/s (44,000 ft3/s) was computed. The 
hydraulics were then used to estimate a scour depth at the siphon of 3.3 m 
(10 ft).

A field inspection of the sand problems that the Tualatin Valley Irrigation 
District is experiencing at the Spring Hill Pumping Plant on the Tualatin River 
was made and bed material samples were collected above, at, and below the 
pumping plant. The short-range solution to the problem is removal of the rock 
weir across the channel in front of the plant and relocating it downstream. 
The long-range solution includes three alternatives that will require 
feasibility studies.
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CALIFORNIA REGION 

CORPS OF ENGINEERS

South Pacific Division 

Los Angeles District

Reservoir sedimentation Data Summary Sheets (ENG Form 1787) for twelve 
basins are completed. These basins are: Big Tujunga, Pacoima and Santa 
Anita Flood Control Basins and Bailey Canyon, Beatty, Big Dalton, Carter 
Englewild, Gordon, Harrow, Little Dalton, and Sierra Madre Villa Debris 
Basins.

Sacramento District

Routine samples of lake outflows were collected and analyzed for 
suspended sediment of Black Butte, Pine Flat, Kaweah, Success and 
Isabella Lakes.

Samples for total and suspended sediment were collected at numerous sites 
on the Sacramento River.

Daily samples for total sediment were collected on Cottonwood Creek 
during periods of high flow.

San Francisco District

Sedimentation activities during 1979 consisted of obtaining data on 
sediment transport and turbidity in connection with water resources 
projects being studied, currently authorized, under construction or in 
operation. These activities are summarized below:

Sedimentation Studies for Water Resources Projects

1. There are six cooperative sediment sampling stations currently in 
operation in the San Francisco District. The long term sediment sampling 
station on the Eel River near Scotia was added to the cooperative program 
when funding for the station was dropped from the State of California 
budget. Data from this station will be used in the ongoing Eel River 
Basin Study. Data from the other five stations will be used to evaluate 
the effects of the Coyote Dam-Lake Mendocino and Warm Springs Dam-Lake 
Sonoma Projects on the sedimentation characteristics of Dry Creek and the 
Russian River and to evaluate the sediment transport characteristics of 
Wildcat Creek and Corte Madera Creek. The data gathered on Wildcat Creek 
and Corte Madera Creek will be used to develop maintenance requirements 
associated with the authorized flood control projects on these streams.
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2. A program designed to monitor the turbidity of inflow to and 
released from Lake Mendocino has been in operation since March 1973. 
Measurements are made biweekly by reservoir operations personnel under 
the guidance of the U. S. Geological Survey (USGS). The data are then 
published in the USGS Water Supply Papers.

3. The turbidity monitoring program being conducted for the Warm 
Springs Dam-Lake Sonoma Project was continued in 1979. Water quality 
samples taken four times a year at four stations above the damsite are 
analyzed for turbidity to augment the turbidity data being gathered at 
the cooperative sediment sampling station, Dry Creek near Geyserville.
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CALIFORNIA REGION 

GEOLOGICAL SURVEY

Klamath - Northern California Coastal Subregion

1. Lumbering and sawmill operations at the preriphery of Redwoods National Park, 
Calif., may load the streams entering the park with sediment and unwanted 
nutrients. A study is being made to determine the present rates of sediment 
transport, the chemical quality, and the level of nutrients of the streams at 
the periphery and within the park, and to provide an overall appraisal of 
water resources in the park. Two data releases covering the period September 1, 
1973 through September 30, 1975, have thus far been published. The stucfy will 
aid the National Park Service in developing and protecting the water resources 
and ecological system in the park. Work is being done in cooperation with 
the National Park Service.

2. The Grass Valley Creek project is a continuing total-load data-collection 
program in cooperation with the California Department of Water Resources. T~* 
study was begun in 1976 to determine the amount of sediment contributed by G^ass 
Valley Creek to the Trinity River below Lewiston Dam.

Sacramento Subregion

1. A report on the trap efficiency of Highland Creek Reservoir near Kelseyville, 
Calif., is in preparation. This study was made in cooperation with the U.S. Soil 
Conservation Service.

2. The Cottonwood Creek project is a continuing total-load data-collection program 
for the U.S. Corps of Engineers. Sediment data are being collected to determine 
sediment discharge at two dam sites and at a site near the mouth of Cottonwood 
Creek.

3. The Sacramento River Bank Stabilization Project is a data-collection program 
for the U.S. Corps of Engineers. The purpose of the study is to determine 
sediment sources and sinks and modes of transport for the Sacramento River and 
major tributaries of the Sacramento. During 1979, total-load data were collected 
at 13 sites and suspended-load data were collected at one site. Bed-material 
samples and cross-section surveys were obtained at 37 additional sites to provide 
data for a HEC-6 sediment-transport model in preparation by the U.S. Corps of 
Engineers. In addition, one data set was obtained for the Bend Study, a pronram 
designed to provide velocity-vector data as at river bend for the U.S. Corps of 
Engineers.

4. The Delta Turbidity Project is a continuing data-collection program in coop­ 
eration with the California Department of Water Resources. The purpose of the 
project is to determine suspended-sediment discharge and turbidity for the Sacra­ 
mento and San Joaquin Rivers near their mouths.

5. The Peripheral Canal Sediment Project is designed to provide sediment-transport 
information in the vicinity of the proposed Peripheral Canal Diversion site near 
Hood, Calif. In 1979, periodic data were obtained to determine the vertical and
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lateral variability in velocity, suspended-sediment concentration, and percen­ 
tage of sand in suspension. The stucfy was made in cooperation with the California 
Department of Water Resources.

San Francisco Bay Subregion

1. A report on sediment transported by streams tributary to San Francisco Bay, 
Calif., is in preparation. Short-term sediment discharge records were used to 
estimate annual sediment discharge during the period 1909-66.

2. A combination scientific and land-use planning report of Napa and Sonoma 
Counties in the San Francisco Bay, Calif., region is being prepared as a culmi­ 
nation of geomorphic studies begun in 1971. The report is based on a four-step 
procedure that defines the relations among terrain properties, land use acti­ 
vities, and erosional problems. The four steps are: (1) identification of land 
use activities, (2) collation of the critical physical factors that control 
land-surface stability, (3) mapping of erosional and depositional features, 
and (4) production of a matrix relating land-use activities to erosional and 
depositional province disturbance potential. Study is part of the USGS-HUD 
San Francisco Bay, Calif., Regional Study.

3. The Cull Canyon Project is a data-collection program to determine maior 
sources of sediment upstream from Cull Canyon Reservoir. The study is being 
made in cooperation with the Alameda County Flood Control and Water Conservation 
District.

4. The Lake Temescal Project is designed to determine sediment yield from 
various upper-basin sources and major tributaries upstream from Lake Teiescal. 
The study is being made in cooperation with the East Bay regional Park District.

Central California Coastal Subregion

A study to determine the effect of the Marble Cone Fire (August 1977), near 
Big Sur, Calif., on sedimentation in Los Padres Reservoir near Carmel Valley, 
Calif., is underway. Reservoir surveys were made in November 1977 and September 
1978. Surveys will be continued on an annual or biannual basis to monitor 
future changes in storage capacity. This study was made in cooperatior with 
the Monterey Peninsula Water Management District and the U.S. Forest Service.

Southern California Coastal Subregion

1. The project, "Effects of river modifications and control structures in the 
Santa Clara River Basin, Ventura and Los Angeles counties, California," is in 
progress. The study will document the effects of rivercontrol structures and of 
sand-and-gravel mining on streamflow, phreatophyte growth, channel morphology, 
and sediment transport in the Santa Clara River basin. Sediment delivery to the 
shoreline and sediment size, quantity, and relation to beach stability will also 
be examined.
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2. An assessment of the impacts of off-road-vehicle use in the Canada de Los 
Alamos basin has been completed and is published as follows:

Knott, J. M., 1980, Reconnaissance Assessment of 
Erosion and Sedimentation in the Canada de Los 
Alamos Basin, Los Angeles and Ventura Countries, 
California: Menlo Park, California, U.S. Geological 
Survey Water-Supply Paper 2061

3. A study to estimate long-term total sediment discharge in the Santa Clara 
River basin has been completed. The study includes estimates of sediment 
discharge under both natural and actual (reservoir development) conditions. 
A final report is published as follows:

Williams, R. P., 1979, Sediment Discharge in the Santa Clara 
River Basin, Ventura and Los Angeles Counties, California: 
Menlo Park, California, U.S. Geological Survey Water-Resources 
Inv. 79-78, 51 p.

For additional information about Geological Survey activities within this 
region, contact the following office:

District Chief, WRD 
U.S. Geological Survey 
855 Oak Grove Avenue 
Menlo Park, CA 94025
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CALIFORNIA REGION 

SOIL CONSERVATION SERVICE

1. Studies of sediment damages and determination of sediment yields 
were made in the following watersheds:

a. Public Law 566

Major Drainage Watershed Stream County(s) State

Tulare Subregion Tehachapi Tehachapi Kern CA

Suisun Bay Lower Pine Crk Pine Crk Contra Costa CA 

Non-Point Pollution Studies

Twenty-eight mini-reports (four for each of seven Pilot Study Areas) and 
a "Recommended Plan of Best Management Practices, Agricultural 
Sediment, Central Valley Region, California, 1979," report were published 
as basic data for a "208" water quality management plan developed by 
the State of California. The pilot study areas are:

Pilot Study Area County State

Red Bank Crk Tehama CA

Buckeye-Dunnigan Crk Yolo CA

Morlar Flats Fresno CA

Willow Crk Lassen CA 

Georgetown, Camino-Fruitridge EL Dorado CA

Citrus Cove Fresno CA

Spanish Grant District and Stanislaus CA 
Crow Crk

Special Study

The Highland Creek Sediment Study in Lake County, California is being 
discontinued. The purpose of the study was to compare predicted 
sediment yield using the USLE to measured sediment deposition 
in two small ponds. Observations made in late 1979, indicated that 
removal of cover by mechanical means had ceased and cover conditions 
were excellent.

Land use data was brought up to date on the six reservoirs that are 
included in the National Sediment Survey of Selected Reservoirs.
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CALIFORNIA REGION 

Water and Power Resources Service

The 5-, 10-, 50-, and 100-year flood peaks for two areas near inlet portal and 
one area at outlet portal for the Santa Clara Tunnel, San Felipe Division, 
were estimated. Water surface profiles and scour estimates of 1.5 m (5.0 ft) 
for the channel at outlet portal were also estimated.

Water surface profile and scour estimates were prepared for relocation of 
Petroleum Creek Siphon and O&M Bridge on the Tehama-Colusa Canal. Scour 
estimates at both points are 1.5 m (5.0 ft) as determined by averaging 
results from scour depths using Blench's, Lacey's, Mean Water Depth, and the 
Navajo Indian Irrigation Project Scour vs. unit discharge methods.

A rough draft was reviewed of the Sediment Discharge Analysis of Appendix B 
to the Trinity River Basin Fish and Wildlife Management Program prepared by 
Frederiksen, Kamine, and Associates, Inc. of Sacramento, California. A flow 
duration, sand discharge rating curve procedure was recommended as a check or 
the method for estimating sand discharge budgets. Che^ck computations for th» 
Grass Valley Creek sediment yield showed 0.35 tonne/knr (3,380 tons/mi^) per 
year based on data from near Fawn Lodge. A suspended sediment rating curve 
and a total sediment rating curve were developed and used in conjunction with 
a flow duration curve in the analysis.

The Trinity River Basin Fish and Wildlife Comprehensive Action Program Draft 
Report by VTN Consolidated, Inc. on Fish and Wildlife Management options was 
reviewed. This report presented many proposals involving channelization, 
removal of vegetation, construction of groins, placement of large boulders in 
the channel, removal of channel constrictions, construction of more pools anc1 
riffles, addition of gravels, and removal of sand from the Trinity River 
Channel. All of these proposals on the mainstem and tributaries were not 
evaluated from a sediment transport, morphologic, or stability approach 
which will be needed for proper design.

A field trip was made to the Trinity River Basin in California to collect data 
for a sediment transport study. Data were collected at 10 locations in a 
8.0 km [5 mi) study reach for discharges 8.5 m3/s (300 ft3/s) and 17.0 m3/s 
(600 ft^/s) which included flow measurements, water surface elevations, 
suspended sediment samples, bed material samples, water temperature, and 
bedload measurement. The bedload was measured using a Helley-Smith hand 
sampler; suspended samples were collected using a DH-48; and bed materials 
were sampled using a clam-shell sampler. A sediment transport study is 
being conducted as part of a task force program to eliminate sand from the 
Trinity River which has damaged the fish habitat.

The sediment deposition problem being experienced at Twitchell Dam of the 
Santa Maria Project was reviewed, and it was pointed out that solutions may 
involve raising the outlet works intake or changing the operation of the 
reservoir.
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ALASKA REGION 

CORPS OF ENGINEERS

North Pacific Division 

Alaska District

The ongoing sediment transport study for the Tanana River near Fairbanks 
was continued for 1979. The results of this study are contained in the 
U.S.G.S. open file report, "Sediment Transport in the Tanana River, in 
the vicinity of Fairbanks, Alaska."

Work was also initiated in 1979 to collect sediment data associated with 
the Bradley Lake Hydroelectric Project. This data and all other sediment 
data collected through the Cooperative Stream Gaging Program will be 
reported in the U.S.G.S. publication, Water Resources Data for Alaska.
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ALASKA REGION 

GEOLOGICAL SURVEY

Arctic Slope Subregion

1. Suspended-sediment data are being collected on a periodic basis at the 
Kuparuk River near Deadhorse, Alaska, as part of the National Stream Quality 
Accounting Network (NASQAN). Suspended-sediment data are being collected 
infrequently at Colvilie River near Nooiksut, Alaska, as part of NASQAN.

Northwest Alaska Subregion

1. Suspended-sediment data are being collected on a periodic basis at 
Kobuk River near Kiana, Alaska, as part of NASQAN.

Yukon Subregion

1. A cooperative stucjy with U.S. Corps of Engineers to collect and eval­ 
uate sediment-transport and river hydraulic data in the Tanana River near 
Fairbanks, Alaska, was continued in 1979. Suspended-sediment and bedload 
data are being collected in the Tanana River at Fairbanks, Alaska, and 
at Tanana River near the North Pole, Alaska. The Corps of Engineers will 
use these data in the design and operation of engineering structures 
on the Tanana River and the regulation of the quarrying of gravel from the 
river in the vicinity of Fairbanks, Alaska.

Report: Burrows, R. L., Parks, B., Emmett, W. W., 1977-78, Sediment Transport 
in the Tanana River in the Vicinity of Fairbanks, Alaska, 1979; U.S. Geol. 
Survey, open-file report 79-1539, 37 p.

Report in Preparation: Burrows, R. L., 1979, Cross-section, Velocity, 
and bed-load data at two sites on the Tanana River near Fairbanks, 
Alaska, U.S. Geol. Survey, open-file report.

2. In cooperation with the Alaska Department of Natural Resources, a study 
was continued in 1979 to evaluate the geohydrology of the Delta-Clearwater 
area in relation to the agricultural development in this area. Suspended- 
sediment data were collected at Clearwater Creek near Delta Junction, 
Alaska.

3. Suspended-sediment data are being collected on a periodic basis at the 
Yukon River at Pilot Station, Alaska, and on an infrequent basis at Yukon 
River at Eagle, Alaska, as a part of NASQAN.

4. Suspended-sediment data are being collected periodically at the Fortymile 
River near Steele Creek, Alaska.

5. Suspended-sediment data are being collected periodically at the Tanana 
River at Nenana, Alaska, as part of NASQAN.
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Southwest Subregion

1. Suspended-sediment data are being collected on a periodic basis at 
Kuskokwim River at Crooked Creek, Alaska, as a part of NASQAN.

South Central Alaska Region

1. The cooperative program with the U.S. Army Corps of Engineers to evaluate 
the proposed Watana and Devil's Canyon, hydroelectric power sites was con­ 
tinued through 1979. Suspended-sediment data are being collected on a 
periodic basis at Susitna River near Denali, Alaska, and at Susitna 
River near Gold Creek, Alaska.

2. The cooperative program with the U.S. Forest Service was continued through 
1979. Suspended-sediment data are being collected on a periodic basis at 
Dick Creek near Cordova, Alaska, and at West Fork 01 sen Bay Creek near Cordova, 
Alaska. These data will be used to define the water quality on Forest 
Service lands.

3. A periodic suspended-sediment data co.lection program was initiated in 
October, in cooperation with the U.S. Army Corps of Engineers, on Katch^mak 
Creek (entering Bradley Lake) near Homer, Alaska, and Bradley River (Bradley 
Lake outlet) near Homer, Alaska. There data are in support of a hydroelectric 
power study by the Corps and will be used in evaluating reservoir storage 
capacity and structure design.

4. A cooperative study was initiated with the U.S. Fish and Wildlife Service 
to describe the channel morphology, hydrology, sediment transport, and water 
quality of the Kenai River between Skilak Lake and the mouth. Daily suspended- 
sediment samples were collected from the Kenai River at Sol dotna, Alaska, 
from August 29 through December 5, 1979.

5. Suspended-sediment data are being collected on a periodic basis at Talkeetna 
River near Talkeetna, Alaska, as part of the National Hydro!ogic Benchmark 
Network.

6. Suspended-sediment data are being collected on a periodic basis at Susitna 
River at Susitna Station, Alaska, and at Copper River near Chitina, Alaska, 
as a part of NAS$\N.

7. Suspended-sediment data are being collected on a miscellaneous basis at 
the following sites:

Chuitna River near Tyonek, Alaska 
Skwentna River near Skwentna, Alaska

Southeast Alaska Subregion

1. As part of the cooperative program with the U.S. Forest Service, suspended- 
sediment data are being collected on a periodic basis at the following sites:
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Kalinin Creek near Sitka, Alaska
Old Tom Creek near Kasaan, Alaska
Big Creek near Point Baker, Alaska
Perkins Creek near Ketchikan, Alaska
Rocky Pass Creek near Kake, Alaska
Zarembo Creek near Wrangell, Alaska
Zarembo Creek near Point Baker, Alaska
Navy Creek Outlet near Myers Chuck, Alaska
Municipal Watershed Creek near Petersburg, Alaska
Stephens Creek near Angoon, Alaska
Nicholas Creek near Angoon, Alaska
East Bradfield Creek near Wrangell, Alaska
Greens Creek near Juneau, Alaska

2. A cooperative stuc(y with the Alaska Department of Environmental Conser­ 
vation on the hydrology and water quality of the Keta River basin near 
Ketchikan was continued in 1979. Suspended-sediment data are being col­ 
lected at Keta River near Ketchikan, Alaska, and at White Creek near 
Ketchikan, Alaska.

3. Suspended-sediment data are being collected on a periodic basis at the 
Stikine River near Wrangell, Alaska, and at Skagway River at Skagway, 
Alaska, as a part of NASQAN.

4. Suspended-sediment data are being collected on a miscellaneous basis 
at Whipple Creek near Ward Cove, Alaska.

For additional information about Geological Survey activities within this 
region, contact the following office:

District Chief, WRD 
U.S. Geological Survey 
Skyline Building 
218 East Street 
Anchorage, AK 99501
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HAWAII REGION 

GEOLOGICAL SURVEY

Hawaii Subregion

1. Monthly suspended-sediment data collection was discontinued at Wailuku 
River at Piihonua, Hawaii. The station was relocated 4 miles downstream as 
a part of the National Stream Quality Accounting Network (NASQAN).

2. Suspended-sediment data are being collected on a monthly basis at Hcnolii 
Stream near Papaikou, Hawaii, as a part of the National Hydro!ogic Benchmark 
Network.

3. Suspended-sediment data are being collected on a daily basis at one site 
in the Wailuku River basin, Hawaii, in cooperation with the U.S. Corps of 
Engineers. An automatic sampler was installed at the sampling site in Hilo. 
Data collection was disrupted in November 1979 during a tropical storm when 
record high water destroyed the gaging station.

Maui Subregion

1. Suspended-sediment data are being collected on a monthly basis at Krhakuloa 
Stream near Honokohau, Hawaii, as a part of NASQAN.

Molokai Subregion

1. Suspended-sediment data are being collected on a monthly basis at Hclawa 
Stream near Halawa, Hawaii, as a part of NASQAN.

Oahu Subregion 

1. Suspended-sediment data are being collected at the following sites:

(a) Waikele and Kali hi Streams, Hawaii, as a part of NASQAN.

(b) Kipapa and Kali hi fores.t reserves, Hawaii, in cooperation 
with the U.S. Forest Service.

(c) Kamooalii Stream near Kaneohe, Hawaii, in cooperation with 
the U.S. Corps of Engineers.

(d) Moanalua Valley in cooperation with the State of Hawaii, 
Department of Land and Natural Resources.

Kauai Subregion

1. Suspended-sediment data are being collected on a monthly basis at 
Waimea River at Waimea, Hawaii, as a part of NASQAN.
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For additional information about Geological Survey activities within this 
region, contact the following office:

District Chief, WRD
U.S. Geological Survey
P.O. Box 50166
300 Ala Moana Boulevard, Room 6110
Honolulu, HI 96850
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CARIBBEAN REGION 

GEOLOGICAL SURVEY

Puerto Rico Subregion

1. Suspended-sediment data are being collected on a bi-monthly basis at 48 
sites in cooperation with the Puerto Rico Environmental Quality Board.

2. Suspended-sediment data are being collected on a monthly basis at the 
following sites as a part of NASQAN:

Rfo de la Plata at Toa Alta, P.R^.
Rfo Grande de Manatf near Manatf, P.R.
Rfo 'Grande de Afiasco near San Sebastian, P.R.
Rfo Grande de Patillas near Patillas, P.R.
Rfo Fajardo near Fajardo, P.R.
Rfo Cerrillos near Ponce, P.R.

3. Suspended-sediment are being collected on a daily basis at Rfo Tanarra 
near Utuado, P.R., in cooperation with the Puerto Rico Environmental Quality 
Board.

4. Suspended-sediment are being collected on a daily basis at Rfo Cerrillos 
near Ponce, P.R., in cooperation with the U.S. Corps of Engineers.

For additional information about Geological Survey activities within this 
region, contact the following office:

District Chief, WRD 
U.S. Geological Survey 
P.O. Box 34168, Building 652 
Ft. Buchanan, PR 00934

SOIL CONSERVATION SERVICE

1. Reservoir Sedimentation Survey

a. A sedimentation survey was conducted in November 1979, on Loiza Lake 
(Carraizo). Sediment accumulations have not yet been computed.

Water and Power Resources Service

Estimates of sediment deposition behind Guajataca Dam were made for existing 
and 2079 conditions. The estimated yield rate, using a yield vs. drainage 
area relationship developed for»Northern and Central Puerto Rico from 
reservoir resurveys was 1,570 m /km (3.29 acre-feet/mi ) per year. Tie 
estimated existing and 2079 deposition was 2,900 acre-feet and 8,600 acre-feet, 
respectively.
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FOREIGN ACTIVITIES 

Water and Power Resources Service

A letter from Mr. M. S. Pattihal of India inquired about standard particle 
sizes of sediment samples collected during sediment surveys in reservoirs. 
References were made to the AGU classification published by Mr. E. W. Lane 
in 1947, which has been adopted in sedimentation investigations in the 
United States.

Feasibility Design Data for Miramar Dam and Brito Entrance Channel Headwork
Structures in Nicaragua were reviewed and changes in the report were
recommended as follows: 1. The sediment density should be changed to
1.36 t/rrr (84.8 lb/ft^); 2. For feasibility designs a sediment yield of
459 t/km2 (1,310 tons/mi 2 ) per year for the Brito River Basin should be used;
3. The estimated trap efficiency for Miramar Reservoir should be 45 percent
accordinggto-the Brune Procedure; 4. The 100-year volume of sediment is
4.65 x 10 m (3,700 acre-feet). This gives a depth of sediment at the dam
of 3.1 m (10.3 ft) or to an elevation of 10.1 m (33.3 ft); and 5. A stability as
well as a sediment transport study are needed for the canal which connects
Lake Nicaragua with Miramar Reservoir.

A presentation to a group of Agricultural Engineers from India included a 
series of slides showing the techniques used by the Water and Power Resources 
Service for excluding the coarser sand size material at diversion structures 
to canals.

Water surface profiles and degradation estimates were made downstream of 
Batu Damsite, Kuala Lumpur Flood Mitigation Project in Malaysia. An 
estimated degradation of 0.3 m (1.0 ft) downstream of the dam is considered 
small; therefore, no tailwater study based on degraded conditions is required.

A representative of the Water and Power Resources Service attended the 
United States - Pakistan Binational Symposium in Lahore, Pakistan. The 
symposium on the Mechanics of Alluvial Channels sponsored by the National 
Science Foundation consisted of presentations of many technical papers on 
many aspects of the data collection program on canals in Pakistan and Panel 
Discussions by participants on the present and future program in Pakistan. 
A field trip was made to the Mangla Dam and Tarbela Dam Projects to observe 
sediment and erosion problems especially at Tarbela Dam on the Indaus River.
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CORPS OF ENGINEERS

Coastal Engineering Research Center

DATA COLLECTION OF LITTORAL MATERIALS AND FORCES (LEO). The Littoral 
Environment Observation (LEO) program is a cooperative program carried 
out among Corps of Engineers District Offices, CERC, representative state 
agencies and volunteer observers. The present program involves the 
States of California, Michigan, Texas, Florida, Maryland, Oregon, Ohio, 
Georgia, Wisconsin, Washington, North Carolina, South Carolina, 
Pennsylvania, Massachusetts, and New York. In addition, LEO sites 
established under the Section 54 SEAP Program include the states of 
Washington, Alaska, Hawaii, Pennsylvania, California, Florida, Louisiana, 
Oregon, South Carolina, North Carolina, Ohio, Michigan and Wisconsin. 
The parameters measured daily are: breaker height, period, direction, 
type; longshore current velocities; wind speed and direction; foreshore 
slope; rip current spacing; beach cusp spacing and monthly sand samples.

Weekly profile measurements are made at the sites in New York. The LEO 
data is collected, collated and summarized for participating Corps 
Districts, state agencies and other volunteers. These data summaries 
show the climatology of surf, nearshore currents, coastal winds, beach 
geometry and sediment characteristics.

NUMERICAL MODELING OF COASTAL SYSTEMS. This study was initiated in 1976 
to investigate the feasibility of developing a numerical model that would 
predict the response of a shoreline to changes in wave energy acting on 
it. Initial conclusions are that an approximate model suitable for use 
in planning studies can be developed that will provide estimates of the 
effects of various coastal structures on adjacent shorelines. A detailed 
literature survey of publications relating to mathematical prediction of 
shoreline evolution was published in 1977. (MR 77-10, "Mathematical 
Modeling of Shoreline Evolution" by B. LeMehaute and M. Soldate.)

Current efforts are being directed toward the development of a numerical 
computer model based on the equations of longshore sediment transport and 
the mass balance equation for the sediment. A paper describing the 
mathematical model was published in 1979 (M. Perlin, "Predicting Beach 
Planforms in the Lee of a Breakwater," Coastal Structures 79. proceedings 
published by the American Society of Civil Engineers, 1979). Several 
contract reports will be published in 1980 and 1981. The eventual 
product will be a computer program that will permit preconstruction 
estimates of the effects of proposed coastal structures, the interaction 
among several coastal structures along a shoreline and a method of 
estimating the damages attributable to the construction of a given 
navigation project.
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WEIR JETTY ORIENTATION AND ELEVATION. A three phase study to investigate 
the functional and hydraulic behavior of weir jetty systems was initiated 
in late 1976. The research study includes two sets of laboratory 
experiments and a prototype data collection program.

A series of movable-bed laboratory tests will seek to quantify the 
distribution of sediment transport across a weir section for various wave 
conditions. A second series of tests using tracer material in a fixec* 
bed model will attempt to determine relative volumes of sediment carried 
over the weir section and around the jetty and monitor the response of 
the updrift shoreline of a number of weir jetty systems to changes in 
wave direction. The prototype data collection program will measure tKs 
distribution of sediment transported across the weir sections of 
currently existing systems.

Expected output from this study will permit designers to use the 
empirical data to evaluate proposed weir jetty system designs and to 
establish OPTIMUM weir crest elevation, orientation and length.

PROTOTYPE EXPERIMENTAL GROIN, POINT MUGU, CALIFORNIA. The experiment?! 
and data collection phase of the study was completed 30 June 1976. All 
components of the permeable groin were removed by January 1977. The 
study is currently in the data analysis phase.

The final hydrographic survey and sediment samples were obtained in Mry 
1976. Approximately 500 sand samples have been analyzed to determine 
mean particle size distribution and other statistical parameters. These 
parameters are being studied to determine their relationship to the 
longshore energy transport, foreshore beach slope and beach firmness.

This information will be included in the report on the functional 
performance of the experimental groin due to be published in 1980.

EVALUATION OF SHORE PROTECTION STRUCTURES. Analysis of the data from the 
North Carolina Beaches and the Texas Coast Inlet Study is currently in 
progress, the former under contract and the latter in-house. A CETA 
relating sea-level rise to erosion rates was completed and published in 
May 1979. The final draft of a report entitled "Guidelines for the 
Design of Weir Jetty Sand By-passing System" has been completed and ir 
being reviewed. Monitoring programs have been initiated at Lakeview 
Park, OH (Offshore Breakwaters), Murrels Inlet, SC (Weir Jetty System), 
and Little River Inlet, SC (Weir Jetty System). Monitoring plans will be 
developed for Tybee Island, GA (A proposal groin with weir section) and 
Presque Isle, PA (Series of Detached Breakwaters). Data sheets for 
evaluating low cost shore protection in the field are being developed to 
result in a loose leaf notebook on the structural characteristics and 
performance of various low cost shore protection schemes.
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SEDIMENTATION IN HIGH TIDE RANGE AREAS. Objectives of this study are to 
develop methods to predict the degree of shoaling that might be expected 
in a prototype harbor basin in Alaskan waters or other high tide range 
areas, and to develop a means of minimizing shoaling. Emphasis in 1979 
was on report writing. Two reports were completed:

1. Everts, Craig H. "A Method to Forecast Sedimentation Rates 
Resulting From the Settlement of Suspended Solids Within Enclosed 
Harbors", CERC publication expected in 1980.

2. Everts, Craig H., "A Method to Predict the Stable Geometry of a 
Channel Connecting an Enclosed Harbor and Navigable Waters", CERC 
publication expected in 1980.

and one was prepared for presentation to the 17th Coastal Engineering 
Conference:

Everts, Craig H., "Design of Enclosed Harbors to Reduce 
Sedimentation", to be published in Conference proceedings.

CURRITUCK SAND BYPASS TEST. The split-hull dredge CURRITUCK has the 
capability to excavate sediment from shallow coastal inlet entrance 
channels and transfer that sediment to shallow nearshore areas adjacent 
to the inlets. The purposes of the CURRITUCK study were to monitor the 
movement of dredged material placed in the nearshore zone; to determine 
its response to littoral processes; and to evaluate the shallow water 
placement technique for beach restoration application.

Phase I of the study was a 1976 field effort to monitor the movement of 
35,000 yd3 (27,OOOnP) of sand placed as a single mound in minimum 
water depths of 8 feet near New River Inlet, NC. The major finding was 
that most of the sand moved rapidly landward into the surf zone. The 
success was incomplete, though, in that most of the dumped sand, once it 
reached the surf zone, was carried in an alongshore direction rather than 
onshore to restore the adjacent beach. The net volume of sand in the 
total littoral system, however, was increased.

Following completion of Phase I, a Phase II field operation was initiated 
at the same field site during the summer of 1978 to examine the movement 
of sand placed in several mounds at different water depths. If a timely 
shoreward movement of sand continued to result with the deeper water 
placement technique, the cost efficiency of the disposal operation could 
be significantly increased.

The twelve-month Phase II field study was conducted during the summer and 
fall of 1978 and the winter and spring of 1979. A total of 53,000 yd3 
of sand was placed as three separate mounds in water depths of 8 ft, 10 
ft, and 12 ft. Time-sequence profile data (CRAB surveys), sediment
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samples and wave and current date were collected. An examination of the 
data set indicates that the shallowest mound responded similarily to that 
of Phase I. Although sand movement occurred on the deeper-water moulds, 
the transport effects were much less. Analysis of data from the 
twelve-month field effort has been done and it is anticipated the report 
will be prepared in 1980.

An initial report on Phase I was published in 1977(ASCE Sediment '77, 
"Nearshore Disposal: Onshore Sediment Transport," by R.K. Schwartz and 
F.R. Musialowski) and a more extensive final report is being published by 
CERC. An interim report on Phase IV was finalized in May 1979.

EVALUATION AND TESTING OF PROFILE RESPONSE MODEL (GREAT LAKES SHORE 
EVOLUATION). Long-term changes in the water elevation on the Great Lakes 
are cyclic, but unpredictable. As the weather varies there are periods 
of rising water levels which last for several years followed by similar 
periods of falling levels. After reaching a 115-year record low in 1964, 
the annual mean surface elevation of Lake Michigan rose steadily to an 
86-year record high in 1973. Beach profile sites initially established 
by the Lake Survey (USCEC) in 1967 on the east shore of Lake Michigan 
were resurveyed in 1969, 1971, 1975, and 1976 to gain insight into beach 
and nearshore bathymetric changes which accompanied this long term rise 
in lake levels.

Comparison of short-term profile changes (days to months) with the net 
change over a number of years, indicated that storm and seasonal effects 
were overshadowed by the gradual, cumulative adjustment of the profile. 
Between 1967 and 1971 the annual mean elevation of Lake Michigan rose 0.5 
meters. In the restricted area where profiles dated back in 1967, mcst 
of the inner three longshore bars also rose 0.5 meters in elevation and 
migrated 26 meters landward. The shoreline retreated an average of cnly 
13 meters during this period. Roughly one half of this retreat was 
attributable to simple submergence as the lake rose; the other half 
represented recession due to actual erosion. A report summarizing bar 
characteristics and profile changes between 1967 and 1971 was published, 
(TR-76-1), "Observations of Barred Coastal Profiles Under the Influeroe 
of Rising Water Levels, Eastern Lake Michigan, 1967-71," by E.B. Hand's.

In a cooperative program with NOAA the profile sites were resurveyed in 
1975. Results showed that the rate of shore retreat remain well abov«i 
the historic average even though the water level had reached its peak two 
years earlier. A presentation on the effect of submergence on shore 
erosion rates was made before the 2d International Symposium on Land 
Subsidence, December 1976. ("Some Data Points on Eroison and Floodir? 
for Subsiding Coastal Region," by E.B. Hands).

The study was resurveyed in 1976 to test, among other things, if 
recession was still continuing. At most stations the recession had 
slowed and some accretion had isolated the formerly receding dune fac«*
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from continued wave erosion. The net erosion measured over the three 
years since the water levels peaked had caused the shore to recede to a 
position in good agreement with that which had been predicted in CERC TR 
76-1 as necessary to bring the profile back in equilibrium. Erosive 
recession now accounted for 80$ of the total shore retreat. A 
presentation on the impact of coastal subsidence was made at the ASCE 
Sediments Symposium (November 1977) based on the 1967 to 1975 profile 
measurements together with data on changes in historic shoreline position 
elsewhere around Lake Michigan. ("Implications of Submergence for 
Coastal Engineers," E.B. Hands).

In 1978 two CERC reprints based on this work unit were distributed 
(reprints 78-7 and 78-11). A report was prepared summarizing all 
shoreline changes from 1967 to 1976 and recommending a simple procedure 
for estimating future shore retreat under similar situations.

In 1979 the aformentioned report received CERC, NCD, and non-Corps 
review; and was revised and edited for CERC publication. A final report 
on this work unit was prepared summarizing not just nearshore but 
offshore bathymetric changes. Offshore desposition balanced nearshore 
erosion. The effects of the two processes was to shift the entire active 
profile inland and upward. The outer depth of profile adjustment was 
related to local wave climate. Geographic variations in the depth of 
adjustment were calculated using WES hindcast wave statistics. The final 
report concludes with a method for predicting the ultimate profile 
adjustment to any change in mean lake level and for all sandy reaches on 
the U.S. side of the Great Lakes.

BEACH FILL SEDIMENT CRITERIA

1. Guidelines for the Design of Beach Fills. Guidance for fill 
specification, prediction of fill performance, borrow source and beach 
sampling, and granulometric description of sediments are provided by (1) 
CERC TM 60 "Techniques in Evaluating Suitability of Borrow Material for 
Beach Nourishment" by James, (2) CERC TP 77-6 "Review of Design Elements 
for Beachfill Evaluation" by Hobson and, (3) CERC CETA 79-7 "Meeting and 
Use of Phi Grade Scale" by Hobson.

2. Monitoring Beach Fill Performance. The first field monitoring 
study to test proposed beachfill models was completed at Imperial Beach, 
CA, and analysis of those data is nearing completion. Monitoring of the 
fill project at Surfside/Sunset Beach, CA was begun and a third 
monitoring site will be selected soon. These long-term projects will 
provide data for field validation and modification, if necessary, of the 
Renourishment and Fill Factor models presented in the Shore Protection 
Manual.

3. Evaluation of Potential Nearshore Borrow Sources. Offshore sand 
bodies may become a important future source for beach fill sediment. Ebb 
tidal delta complexes are commonly found along the East Coast and one
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such delta at New River, NC, was core sampled and surveyed to generally 
assess its fill potential. Results from this study and from additional 
studies to be carried out at other "typical" sand bodies will provide a 
basis for generally evaluating the fill potential of these kinds of sand 
resources.

4. Handling Loss Experiments. Three experiments were conducted in 
North Carolina and New York to evaluate modifications to sediment texture 
caused by dredging and handling operations. Results from these 
experiments reported by R.D. Hobson at three engineering conference were 
that winnowing losses generally improved the predicted performance of 
dredged sediments as beach fill, and that a mathematical model shows 
promise which estimates potential handling losses by comparing textural 
attributes of sedimentary materials.

5. Other Ongoing Studies. Core sampling studies across the active 
profile are providing the depth component of beach sediment textural 
variability for use in improving beach sampling guidelines. Also, the 
analysis of sediments core-sampled from a sand trap feature at Channel 
Islands, CA, will provide data to estimate the winnowing function of the 
renourishment beach fill model, to document the textural filling history 
of the sand trap, and will serve as a basis for evaluating the relative 
merits of core sampling versus surface sampling of nearshore sediments.

COASTAL SEDIMENTS. Analyses and intepretation of seismic records and 
sediment cores from the Atlantic Coast, Gulf Coast and Great Lakes 
continued through 1979. In addition 300 trackline miles of seismic 
reflection and side-scan sonar data were collected off the coast of 
southern California from Oceanside Harbor to the Mexico border. Data is 
now being analyzed for the purpose of selecting core sites for cores to 
be collected in the summer of 1980.

1. Reports published during the report period together with major 
conclusions and applications follow:

a. Meisburger, E.P., "Reconnaissance Geology of the Inner 
Continental Shelf, Cape Fear Region, North Carolina", T.P. 79-3, U.S. 
Army Corps of Engineers, Coastal Engineering Research Center, Ft. 
Belvoir, Va., Sept. 1979. This report contains data on the surficial and 
shallow subsurface sediments and rocks which are applicable to the 
planning, design and construction of engineering works on the inner shelf 
and to studies of sediments sources and movement in the coastal and inner 
shelf zones,

b. Meisburger, E.P., Williams, S.J. and Prins, D.A., "Sand Resources 
of Southern Lake Michigan", M.P. 79-3, U.S. Army Corps of Engineers, 
Coastal Engineering Research Center, Fort Belvoir, VA, July 1979. This 
report contains information concerning the general location and 
configuration of sand deposits off the eastern shore of Lake Michigan and 
their suitability for use in beach restoration projects. It can be 
utilized to determine the location and general character of sand deposits 
for planning beach restoration projects.
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c. Williams, S.J., Prins, D.A. and Meisburger, E.P., "Sediment 
Distribution, Sand Resources and Geologic Character of the Inner 
Continental Shelf off Galveston County, Texas", M.P. 79-4, U.S. Army 
Corps of Engineers, Coastal Engineering Research Center, Fort Belvoir, 
Va., July 1979. This report contains data on the location and general 
character of sand deposits on the inner shelf and their suitability for 
use in restoration and nourishment of local beaches. In addition 
information is given on the shallow stratigraphic framework of the inner 
shelf and the character of surficial and subsurface geologic units. The 
study can be used for the planning, design and construction of beach 
restoration projects and the development of engineering works in or 
affecting inner shelf waters.

d. Field, Michael, E., "Sediments, Shallow Subbottom Structure, and 
Sand Resources of the Inner Continental Shelf, Central Delmarva 
Peninsula", T.P. 79-2, U.S. Army Corps of Engineers, Coastal Engineer 
Research Center, Fort Belvoir, Va., June 1979. This report contains 
information on the shallow geologic framework of the inner shelf and the 
location and general character of sand deposits usable for beach 
restoration and nourishment on the adjacent coast. It is applicable to 
planning and design of beach restoration projects and engineering works 
on the inner shelf.

e. William, S.J., "Geologic Effects of Ocean Dumping on the New York 
Bight Inner Shelf", Reprint 79-1, from Palmer, H.D. and Gross, M.G. ed. 
"Ocean Dumping and Marine Pollution," Dowden, Hutchinson and Ross, Inc., 
Stroudsburg, Perm., 1979.

f. Field, M.E., Meisburger, E.P., Stanley, E.A. and William, S.J., 
"Upper Quaternary Peat Deposits on the Atlantic Inner Shelf of the United 
States", Reprint 79-7, from Bulletin of the Geological Society of 
America, Vol.90, pp. 618-628, July, 1979.

2. The following reports are in draft form and being reviewed for 
publication:

a. Sand Resources and Regional Geology off the South Shore of Lake 
Erie - Conneaut, Ohio to Erie, Pennsylvania.

b. Sand Resources off the South Shore of Lake Erie, Conneaut, Ohio 
to Toledo, Ohio.

c. Regional Geology of the Lake Floor of Lake Erie from Conneaut, 
Ohio to Toledo, Ohio.

d. Data Collection Methods for Sand Inventory Type Surveys, 

e. Sand Resources of the Cape May Region, New Jersey.

3. The following in-house reports were in work prior to the end of 
1979:
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a. Sand Resources of the Egg Harbor - Barnegat Area, New Jersey, 

b. Sand Resources and Regional Geology of Long Island Sound.

4. The following papers completed in 1979 have been accepted for 
publication by journals and will be published in 1980:

a. Meisburger, E.P., "A Cretaceous - Tertiary Depositional Sequence 
in the Submerged Coastal Plain off North Carolina", Southeastern Geology, 
in press.

b. Meisburger, E.P., Williams, S.J., and Prins, D.A., "An Apparatus 
for Cutting Core Liners", Journal of Sedimentary Petrology, in press.

STORM EROSION STUDIES. The purpose of this study is to develop methods 
for predicting storm-induced beach changes. During the first phase of 
the study (to be completed in FY 80), measured beach changes will be 
empirically related to storm parameters. Available data include storm 
change surveys conducted by this study between November 1975 and March 
1978 and similar data collected under CERC's Beach Profiling Program 
between 1962 and 1977. Attempts were made to isolate storm effects by 
surveying just before and just after major storms.

Some of the best data obtained were collected during the winter of 
1977-1978 when three major northest storms occured. Data are collected 
at three locations: Long Beach Island and Ludlam Island, New Jersey, and 
Bodie Island, North Carolina (near CERC's Field Research Facility).

Dramatic changes occured during these storms with frequent lowland 
flooding and extensive dune erosion. A paper discussing the best 
monitored storm, which occured 19 December 1977, was published in the 
January 1979 issue of Shore and Beach.

During the second phase of the study, to begin in FY 80, a numerical 
model of nearshore sand movement will be developed, calibrated, and 
verified using data collected at CERC's FRF. This is a major effort 
aimed at understanding and predicting the physical processes which caused 
storm erosion.

BEACH PROFILE STUDIES. The objectives of these studies are to observe 
the response of beaches to waves and tides of specific intensity and 
duration and to develop predictive techniques for estimating seasonal and 
storm-induced beach changes.

During the 1979 calendar year emphasis continued on the preparation of 
locality reports summarizing data collected since 1962.

The report "Beach Changes at Westhampton Beach, New York, 1962-73" by 
A.E. DeWall was published as CERC MR 79-5. This report documents the 
temporal and spatial changes along 20 profile lines at Westhampton 
Beach. These data show that shoreline erosion rates of 2 to 3 meters per
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year within and updrift of a large groin field were reversed after groin 
construction, while shoreline erosion immediately downdrift of the groin 
field increased. Profile lines updrift of the groin field accreted at a 
rate of 1 meter per year, as measured at the MSL shoreline. Profile 
lines with the groin field accreted at a rate of 3 meters per year, while 
a profile line downdrift eroded at a rate of 28 meters per year.

A final draft report "Beach and Inlet Changes at Ludlam Beach, New 
Jersey," by C.H. Everts, A.E. DeWall, and M.T. Czerniak, was submitted 
for CERC publication. Survey data collected along 20 profile lines 
indicate a net shoreline erosion rate of 1.6 meters per year.

A final draft report "Beach Changes at Atlantic City, New Jersey, 
1962-1973," by D.P. McCann was submitted for CERC publication. This 
report documents profile changes along the northeastern half of Absecon 
Island and includes the effects of two beach nourishment projects. The 
net shoreline change along 7 profile lines was an accretion of 0.73 
meters per year. Beach fill placed on the northeastern end of the island 
effectively nourished downdrift beaches for up to 5 years.

A final draft report "Effect of Structures and Lake Level of Bluff and 
Shore Erosion in Berrien County, Michigan," by W.A. Birkemeier was 
submitted for CERC publication. This report documents bluff recession 
rates averaging 3.8 meters per year and shoreline erosion rates averaging 
3.1 meters per year along the eastern shore of Lake Michigan between 1970 
and 1974.

A final draft report "Beach Profile Analysis System" by M.V. Fleming and 
A.E. DeWall documents a package of computer programs for editing, 
analyzing and displaying beach profile data.

In a cooperative study with the Navy Civil Engineering Laboratory, an 
inventory of available repetitive nearshore profile surveys was made to 
determine and ultimately predict, the magnitude and location of maximum 
sandlevel fluctuation that occurs over less than a 2-year interval. A 
total of 33 data sets (1,049 profiles) representing eight coastal 
localities was used in the analysis. The zone of maximum sand level 
fluctuation was found to extend from the berm to a median depth that is 
approximated by the annual extreme wave height (conditions exceeded for 
12 hours per year). At the most exposed of the sites - Duck, North 
Carolina - a maximum sand level change of 4.0 meters was observed 90 
meters seaward of the average shoreline position.

LIMITING WATER DEPTH TO SAND BEACH EROSION BY WAVES. A review of 
available laboratory measurements has resulted in a paper by Robert 
Hallermeire, "Criteria for Sand Motion Initiation by Water Waves," 
presently being considered for ASCE publication. The new calculation 
procedure for predicting sand motion corrects and simplifies the Shields 
criterion from steady flow in certain respects. Further research still 
to be reported, has found that the calculated maximum water depth for
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sand motion is directly related to a certain seaward limit of profile 
modification in the available data base of laboratory tests on profile 
development towards equilibrium.

WAVE-SEDIMENT INTERACTION STUDIES IN A WATER TUNNEL. For a 
CERC-sponsored study, Karl Lofquist of the National Bureau of Standards 
has developed an apparatus for measuring wave energy loss due to natural 
sand beds. The sinusoidal-flow water tunnel has been partitioned into 
two channels, one with smooth rigid walls and the other with a horizontal 
sand bed; measurements of differential pressure between the two channels 
are analyzed to determine the stree coefficient due to the sand bed 
through the flow cycle. Lofquist will present first results from the 
ongoing experimental program in March 1980, at the 17th International 
Conference in Coastal Engineering in Sydney, Australia.

LONGSHORE TRANSPORT. A report is being written summarizing fifteen 
experiments relating wave conditions to longshore transport rate 
performed in the Shore Processes Test Basin, at generator angles of 0, 
10, 20, and 30 degrees. Measurements include hourly values of wave 
breaker angle, wave height, and longshore current, and four-hourly values 
of transport rate. The data show considerable variability in all 
measured quantities that does not appear to have been reported in 
previous tests, probably because data were not previously measured so 
systematically. Initial results are similar to past laboratory tests.

SUSPENDED SEDIMENT - COMPARISON OF CONCENTRATION MEASUREMENTS OBTAINED 
WITH THREE FIELD-PROVEN METHODS. Experiments were conducted in the Large 
Wave Tank at CERC during September 1979 to permit comparison of suspended 
sediment concentrations measured with 3 devices: an in situ bulk 
sampler, developed by Timothy Kana at the University of South Carolina; a 
3mHz acoustic sensor, developed by John Proni at the Atlantic 
Oceanographical and Meterological laboratories, NOAA; and a pump sampler, 
similar to that used in the field by John Fairchild of CERC. The tests 
had unbroken waves up to 1.5-meter high in 4 meter water depth over fine 
and medium quartz sand beds. A report being written will compare the 
ratios of sediment concentration at several elevations determined using 
the three devices.

LITTORAL TRANSPORT TESTING PROCEDURES. The purpose of this work unit is 
to improve the understanding and operation of coastal engineering 
laboratory experiments and models.

During 1979 preliminary work on a manual for the design and operation of 
movable coastal engineering laboratory experiments was stated.
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CORPS OF ENGINEERS

The Hydrologic Engineering Center

Work at the Hydrologic Engineering Center (HEC) continued to focus on 
improvements to the mathematical model HEC-6, "Scour and Deposition in 
Rivers and Reservoirs." The two major accomplishments were:

1. Development of the capability to simulate gravel mining
operation. The program was modified to recognize removal of 
user specified volumes of material from the stream bed. The 
volumes are specified as rates of removal at given locations for 
given durations. This volumetric change is included with the 
calculated changes due to material entering the reach from 
upstream, and changes in transport capacity and bed material 
gradation to calculate net changes in transport rate, bed 
elevation, and bed material gradation.

2. A graphics display package was developed for the program. This 
package allows the user to view plots of cross-sections, bed 
profiles, and changes in bed profiles due to scour and 
depostion, and bed material grain size distributions.

Additional work was done to develop an explicit coupling between a 
two-dimensional hydrodynamic model (RMA-2) and a two-dimensional sediment 
transport model (STUDH). The objective of the work was to develop 
capability for simulating horizontal flow systems, such as occur in some 
estuaries, in which the scour or deposition of bed sediments modifies the 
bed topography enough to significantly change the flow field.
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CORPS OF ENGINEERS

Waterways Experiment Station 

Title of Study:

Definition of Cause of Navigation Channel Shoaling 

Conducted by;

U.S. Army Engineer Waterways Experiment Station 

Conducted for: 

Office, Chief of Engineers 

Summary of Accomplishments:

The Definition of Cause of Navigation Channel Shoaling study was a 
portion of the Improvement of Operations and Maintenance Techniques 
(IOMT) program during FY 78 and was transferred to the Coastal 
Engineering program for FY 79. It is funded by the Office, Chief of 
Engineers.

The objective of this research is to develop a coherent approach for 
solution of estuarine navigation channel shoaling problems. This will be 
accomplished by classifying estuaring shoaling problems and showing how 
these problems should be solved, detailing step-by-step procedures. 
Areas requiring further research will be identified. Thus far, the major 
area of investigation has been literature surveys to isolate available 
information on the processes causing significant shoaling in navigation 
channels and ongoing research. A detailed review of pertinent literature 
on 43 Corps projects was also initiated to determine characteristics and 
magnitude of dredging at these sites. The following have been defined as 
subtasks of this study:

1. Evaluation and extent of shoaling problem nationwide.

> 2. Survey and evaluation of shoaling volume determination.

3. Hydraulic research on causes of navigation shoaling.

4. Research on prediction of sediment transport, deposition, 
erosion, and resuspension.

5. Research on techniques to reduce shoaling cost.

6. Data management.
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The objective of each of these subtasks has been formulated. Information 
derived from these subtasks would be used to generate an instructional 
report which would describe how to approach and solve navigation channel 
sedimentation problems. Thus, during FY 78 (our first year), we 
assembled the available information in a manner which will eventually 
allow it to be applied to reduce maintenance dredging.

During FY 79, a detailed outline of a report was prepared on the six 
subtasks of the project, field studies were formulated for various Corps 
projects, areas where research is needed were identified, all literature 
reviews previously completed were updated, and the planning phase for an 
instructional report for field offices to use in solving shoaling 
problems was initiated.

In the future, a report describing the state of knowledge of shoaling 
processes incorporating information from reports of the six study 
subtasks will be prepared. A research plan addressing needs identified 
in the report will be formulated. A report will be published describing 
how to approach and solve navigation channel sedimentation problems using 
existing field data. Results will be used to revise EM 1110-2-1607, 
Tidal Hydraulics, and contribute to a new EM on Channel Design.
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Title of Study;

Effect of Depth and Width on Dredging Frequency

Conducted by:

U.S. Army Engineer Waterways Experiment Station

Conducted for:

Office, Chief of Engineers

Summary of Accomplishments:

The Effect of Depth and Width on Dredging Frequency study is a portion of 
the Improvement of Operations and Maintenance Techniques (IOMT) prograir, 
funded by the Office, Chief of Engineers. The objective of the project, 
is to evaluate the effectiveness of advance maintenance dredging in 
reducing frequency and costs in coastal and inland channel and harbor 
maintenance and to establish guidelines necessary for governing this 
practice. Thus far, the major area of investigation has been literature 
and Corps of Engineers districts surveys and the evaluation of advance 
maintenance dredging projects. An empirical technique based on 
historical dredging records has been developed to predict the effect of 
depth and width on dredging frequency and volume. Specific projects h?ve 
been evaluated by detailed analysis of hydrographic surveys to determir^ 
the effect of advance maintenance on both frequency and amount of 
dredging required. A trend analysis of a large number of dredging 
projects using historical dredging data has been conducted to investigate 
the effect of channel enlargement on shoaling rates.

Accomplishments during Calendar year 1979 include the following:

1. A report (Report 2) describing the methods now being used to 
predict the effect of deepened conditions on shoaling in a dredged 
navigation channel and presenting a rational, empirical approach to the 
problem based on historical dredging and shoaling data was in the finar, 
stages of publication.

2. Evaluation of historical dredging data for specific sites in tl^ 
Galveston, Charleston, Portland, and Seattle Districts has been 
conducted. Preparation of a draft report was underway.

3. A study to attemptto classify several project according to how 
they have behave historically with deepening is underway.

Future work will include continued evaluation of existing advance 
maintenance dredging projects. The final objective of the study is to 
publish a series of technical reports which (1) describe current advance 
maintenance criteria and identify previous and current projects; (2)
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describe an empirical technique, based on historical dredging records, to 
predict the effect of depth and width on dredging frequency and volume; 
(3) evaluated the shoaling results from existing advance maintenance 
projects; and (4) classify Corps' dredging projects with regard to 
advance maintenance effectiveness.
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Title of Study;

Offshore Dredging Systems

Conducted by:

U.S. Army Engineer Waterways Experiment Station

Conducted for:

Office, Chief of Engineers

Summary of Accomplishments:

The Offshore Dredging Systems project is a portion of the Improvement of 
Operations and Maintenance Techniques (IOMT) program, funded by the 
Office, Chief of Engineers. The objective of the project is to develop 
new techniques, procedures, and equipment that will open new supply 
sources of beach nourishment materials and permit economic exploitation 
of these resources with a minimum disturbance of ecosystems.

Accomplishments during Calendar Year 1979 include development of criteria 
for the selection and engineering development of nourishment systems 
suitable for the example projects defined under this work unit.

Future efforts will include the initiation of contracts to perform 
nourishment system engineering development.
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Title of Study;

Eductor Systems for Sandtrap Bypassing

Conducted by;

U.S. Army Engineer Waterways Experiment Station

Conducted for;

Office, Chief of Engineers

Summary of Accomplishments;

The purpose of this study is to develop effective systems for bypassing 
sand at tidal inlets and other obstructions to littoral transport, 
including dredged channels, jetties with and without weir sections and 
deposition basins, and breakwaters. Laboratory and field tests were 
required for development and evaluation of equipment and operating 
techniques.

A short series of laboratory tests was conducted with various fluidizer 
configurations. These tests were inconclusive and continuation was not 
considered due to the expiration of project funding.

Report preparation continued during Calendar Year 1979. The instruction 
manual to assist Corps districts in planning bypassing projects using 
eductor systems was completed in Calendar Year 1979 and will be published 
in Calendar Year 1980.
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Title of Study;

Section 32 Program, Streambank Erosion Control (The Streambank Erosion 
Control and Demonstration Act of 1974-Public Law 93-251, Section 32, as 
amended by Public Law 94-587, Section 155 and 161).

Conducted by;

U.S. Army Engineer Waterways Experiment Station

Conducted for:

Office, Chief of Engineers

Summary of Accomplishments;

The legislatively specified objectives of the "Section 32 Program" 
consist of (1) an evaluation of the extent of Streambank erosion on 
navigable rivers and their tributaries; (2) development of new methods 
and techniques for bank protection, reseach on soil stability, and 
identification of the causes of erosion; (3) a report to the Congress on 
the results of such studies and recommendations of the Secretary of the 
Army on means for the prevention and correction of Streambank erosion; 
and (4) demonstration projects, including bank protection works.

Three flumes are being used to conduct channel flow tests, wave tests and 
innovative protection tests. Model tests on several Streambank 
protection types have been continued and additional results published in 
a fourth brief research report. The tenth field inspection of existing 
bank protection was made and results of the sixth were published and 
distribution to OCE, Division, and Districts. During CY 79 construction 
of a 1;20-scale tow and channel for testing the effects of navigation on 
bank protection was completed. Tests were made to evaluate the effects 
of rapid drawdown on various protection techniques. Demonstrative and 
comparative testing of several protection techniques including a concept 
used in Australia were conducted in the alluvial channel flow model flu^ne.

Significant results obtained in shear stress tests indicated high 
sensitivity to several factors. Analyses and reporting of geologic and 
geomorphic investigations of specific sites gave emphasis to the need for 
such studies in designing effective bank protection. Results of tests on 
panels, membranes, and spray-on materials were published for field use 
and several specific schemes were installed on a Streambank at WES.

Work in Progress;

Hydraulic research will be continued to evaluate the effectiveness of 
various Streambank protection methods and materials to withstand wave 
attack, flow, rapid drawdown, and navigation effects. Field inspection 
and monitoring of existing and Section 32 Program constructed 
demonstration sites of Streambank protection will be continued and 
reported.
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Work will continue on developing a procedure for streambank stability 
analysis which includes laboratory measurements of erosion rate and 
strength properties of undisturbed soils. A laboratory test flume will 
be completed and calibrated. Analysis of waterborne geophysical data 
will be concluded. Draft reports will be prepared on waterborne 
geophysical applications, results of Yazoo Basin studies, and a summary 
of findings. Test items installed on a creek at WES will be monitored. 
Seven test items will be installed and evaluated on the Big Black River. 
Physical testing and evaluation of experimental items used on streambank 
erosion test sites will be conducted in the laboratory.
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Title of Study:

Predictive Models of Sediment Movement

Conducted by;

U.S. Army Engineer Waterways Experiment Station

Conducted for;

Office, Chief of Engineers

Summary of Accomplishments;

Under the research project, Improvement of Operational and Maintenance 
Techniques, two major advances were made in numerical sediment transport 
modeling. The HEC-6 computer code was enhanced to automatically 
attenuate the flood wave, to automatically modify cross sections by 
simulating overbank fills and/or in channel dike fields, and by printir? 
out additional parameters. Development of a new computer code was 
initiated. It will calculate unsteady, sediment transport in a 
two-dimensional flow field. The horizontal plane is being treated firrt; 
later the vertical plane will be included.

Experimental work on the deposition of clay was initiated in the 335 foot 
long flume. Commercial Kaolinite will be studied, first, in this 
nonrecirculating facility.

Work was initiated on revising the CE manual on sedimentation. This 
project is designed for a five-year effort during which CE expertise in 
sedimentation will be collected and documented along with work of other 
government agencies, universities, and the private sector.
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Title of Study;

Characterization of the Suspended-Sediment Regime and Bed-Material 
Gradation of the Mississippi River Basin.

Conducted by;

U.S. Army Engineer District, New Orleans

Summary of Accomplishments;

A report on this effort is scheduled for publication in late FY 80. 
Appendixes B through F of this report contain characterizations of the 
suspended-sediment regime and bed-material gradations of the following 
regions; Missouri, Upper Mississippi, Ohio, Tennessee, 
Arkansas-White-Red, and Lower Mississippi. The introduction to each 
appendix includes narrative material describing the physiography, 
geology, climatology, hydrology, vegetation, exploration and settlement, 
and land-use development of the region. Sections are also included that 
discuss the origin of sediments in each region, cultural influences on 
the suspended-sediment and bed-material loads, the history of 
suspended-sediment and bed-material sample collection, and long-term 
trends in the suspended-sediment regime and bed-material gradation.

The effort is part of Study Area IV, Sedimentation, of the Lower 
Mississippi Valley Division P-1 Potomology Program.
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CORPS OF ENGINEERS

Federal Inter-Agency Sedimentation Project 
St. Anthony Falls Hydraulic Laboratory 

University of Minnesota 
Minneapolis, Minnesota

Annual project report for Calendar Year 1978 is described below.

Laboratory Research, Work is Progress - Testing full size bedload 
samplers in the modified large indoor flume at the St. Anthony Falls 
Hydraulic Laboratory was continued through 1979- In cooperation with 
David Hubbell and Herbert Stevens the group has now tested six different 
styles of Helley-Smith bedload samplers, through a range of flow depths 
and velocities and with both 6.5mm and 2mm bed material.

The D-77 sediment sampler discussed last year was modified in accordance 
with results of field tests. To reduce drag, stock was removed from the 
lower front region, then the sampler was rebalanced by removing stock 
from the downstream end of the casting. The new sampler will be shipped 
complete with a permanent container, a lifting tool, a special wrench, 
and operating instructions.

The DH-75Q sediment sampler was redesigned to accomodate a greater 
variety of bottles and to improve stability. The changes involve a 
redesigned stopper and moving the wading rod attachment closer to the 
nozzle of the sampler. The DH-75 samplers are lightweight units designed 
for use in sub-freezing temperatures.

Production of the RP-77, low-power peristaltic pump designed by the 
project, was started this year. The pump was primarily designed for tl^ 
PS-69 and CS-77 pumping samplers, but will be used on other development 
projects. In its present form the pump may be powered from a 36-volt 
battery but a 12-volt model will be available soon.

At the request of participating agencies, the group built, tested, and is 
improving a hand-operated clam-shell bed-material sampler suggested by
James Culbertson.
«
Plans for the coming year include development of a bag-type sampler and a 
density cell for automatic measurement of sediment concentration.

Equipment Supply - Supply, repair, and calibration of a variety of 
sediment samplers and analyzers was continued. A catalog and detailed 
equipment manuals are available upon request. During 1979, sales and 
inventory were as follows:
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	Inven-
Sold Sold tory
since during Dec.

_______Instrument________________1940_____1979_____1979
DH-48 Hand sampler 2910 353 122
DH-75P Hand sampler 99 7 0
DH-75Q Hand sampler 108 19 16
DH-59 Hand-line sediment sampler 1131 139 30
DH-76 Hand-line sediment sampler 235 130 0
D-49 Depth-integrating sampler 900 0 0
D-74 Depth-Integra ting sampler 275 77 29
D-74AL Depth-integrating sampler 106 5 23
P-61 Point-integrating sampler 218 13 2
P-63 Point-integrating sampler 39 2 5
P-72 Point-integrating sampler 30 6 10
BMH-53 Bed-material hand sampler 325 42 17
BMH-60 Bed-material hand sampler 235 37 8
BM-54 Bed-material sampler 179 6 22
SA Particle-size analyzer 85 2 0
PS-67 Pumping sampler 42 0 0
PS-69 Pumping sampler 320 22 24
CS-77 Chickasha pumping sampler 35 19 4
SS-72 Sample splitter 33 1 3
BP-76 Power supply 112 23 12
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FEDERAL HIGHWAY ADMINISTRATION

The Federal Highway Administration (FHWA) concentrated its activities on five 
major areas: control of culvert outlet erosion, control of local scour around 
bridge piers, control of stream instability at highway crossings, control of 
sediment produced by highway construction, and control of highway water quality. 
Major efforts were carried out by staff and contract research, and by the 
various studies in the Highway Planning and Research Program (HP&R) and in the 
National Cooperative Highway Research Program (NCHRP).

Control of Culvert Outlet Erosion - The objectives of these studies are to 
investigate the various flow conditions and the forces involved at the outlet 
area, the material necessary to resist the erosion, and the special designs of 
energy dissipators and stilling basins to control the erosion.

A. Sponsored by FHWA, the U.S. Geological Survey Hydroscience Center at
Bay St. Louis, Mississippi, conducted the energy dissipator study titled, 
"Investigation of Rigid Boundry Basins in Flared Outlets from Circular 
Culverts." This study yielded basin drag coefficients for serrated 
roughness elements in flared transition sections at culvert outlets. 
FHWA will incorporate the research results into its Hydraulic Engineering 
Circular No. 14.

B. The University of Akron completed the study, sponsored under the H?&R 
program by the Ohio Department of Transportation (ODOT), on "Field and 
Laboratory Evaluation of Energy Dissipators for Culvert and Storm Drain 
Outlets," This study is directed toward two dissipator concepts that can 
be precast for culvert installations that do not require field concrete 
work. One is the modular basin which can be precast in components and 
assembled in the field by a maintenance crew; the other is the concrete 
pipe roughness ring which can also be precast and bolted into regular 
culvert sections. Another important aspect for this study is the 
evaluation of the ODOT procedures for providing channel protection for 
culvert outlets that do not require dissipators. The evaluation focuses 
on the so-called "Cincinnati Method" for designing rip-rap protection and 
will involve some 400 field sites. Draft final reports for these aspects 
of the study were submitted in 1979. The final reports will be published 
in 1980.

C. Colorado State University is conducting a study, sponsored by FHWA, 
to investigate scour at culvert outlets in various bed materials. The 
study includes four bed materials; a uniform sand, a uniform gravel, a 
sand-gravel mixture, and a sand-silt-clay mixture. The study includes 
tests with various culvert diameters ranging from 4 to 15 inches to test 
the adequacy of modeling assumptions in developing design guidelines for 
much larger field installations. Most of the original tests were completed 
in 1979. The study will be modified for additional tests to determine the 
effects of tailwater and to strengthen the relationship for part fill 
culvert flow.
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Control of Local Scour Around Bridge Piers - The objectives of these studies 
are to investigate the mechanics of this dynamic process, the methods of 
accurate prediction of its magnitude, the adequate means of controlling its 
damaging effect to bridge piers, and the stream-related hazards to highways 
and bridges.

A. The contract study on the Study of Scour Around Bridge Piers was
completed by West Virginia University. The objectives of this study were 
to collect parameters which influence scour depth around bridge piers on 
rivers with noncohesive soils, and to test existing methods and/or to 
provide an improved method for predicting the scour depth. The researchers 
experimented with instrumentation and monitored three bridge sites in the 
mid-continent Shreveport (Louisiana), Homochitto (Mississippi), and 
Richmond (Texas) for approximately 5 years. The portable, truck-mounted 
scour monitor was found very helpful as backup to the fixed monitors 
which had been used previously. The final report titled "Scour Around 
Bridge Piers," FHWA-RD-79-103, is being printed; it will be available 
through NTIS.

B. The University of Iowa completed a FHWA study on Scour Around Bridge
Piers at High Froude Numbers. This study is'a selective investigation to 
determine trends of scour under flow conditions that exceed the conditions 
of most of the previous tests. The investigation included scour in thr^e 
sizes of cohesionless bed materials at Froude Numbers that range from 
0.5 to 1.5 and at depth to pier diameter ratios that range from 0.25 to 
1.0. The final report titled "Scour Around Circular Bridge Piers at High 
Froude Numbers," FHWA-RD-79-104, was published. It is available through 
NTIS.

C. Tye Engineering Inc. started a study, sponsored by FHWA, to deduce scou'* 
data from the Hydrologic Survey team records in Louisiana. The Hydrolo^ic 
Survey team in Louisiana routinely monitors stream bed cross sections at 
approximately 90 bridge sites. Their records provide a valuable source of 
field data for scour around bridge piers. The study was completed. Th^ 
final report titled "Scour Around Bridge Piers - Field Data from Louisiana 
Files," FHWA-RD-79-105, is being printed; it will be available through 
NTIS.

D. The USGS continued the FHWA study on "Roughness Coefficients in Vegetated 
Flood Plains." The study took advantage of data collected by completed 
HP&R studies in the Gulf Coast States of Louisiana, Mississippi, and 
Alabama, Detailed data will be used to field validate methods of roughness 
coefficient estimation which have been developed theoretically and only 
laboratory tested. The study will strive to attain quantitative methods 
that are relatively simple to apply and result in accurate estimates; at a 
minimum it will provide comparative methods that will make present estimates 
more consistent.

Control of Stream Instability at Highway Crossings - The objectives of these 
studies are to evaluate the significance of natural stream adjustments on ths 
structural integrity of highway crossings, to provide techniques for resolving 
the impact of these changes, and to provide guidelines for measures to mitigate 
stream instability at highway stream crossings.
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A. The U.S. Geological Survey completed a research study for FHWA titled, 
"Countermeasures for Hydraulic Problems at Bridges." Guidelines wer"? 
developed to assist design, construction, and maintenance engineers in 
selecting measures that can be used to reduce bridge losses attributable 
to scour and bank erosion. These guidelines are based on case histories 
of 224 bridge sites in the United States and Canada, on interviews with 
bridge engineers in 34 States, and on a survey of published work on 
Countermeasures. Each case history, published in volume two of the 
final report, includes data on bridge, geomorphic, and flow factors; a 
chronological account of relevant events at the site; and an evaluation 
of hydraulic problems and Countermeasures. Performance ratings are given 
for rigid and flexible pavement, flow control measures (spurs, dikes, spur 
dikes, jack fields, retards and check dams), and measures incorporated 
into the bridge design. Streams are classified for engineering purposes 
into five major types, each having characteristics of lateral stability 
and behavior that need to be taken into account in the design of bridges 
and Countermeasures. The final reports titled "Countermeasures for 
Hydraulic Problems at Bridges, Vol. 1 Analysis and Assessment, and 
Vol. 2 Case Histories of Sites 1-283," FHWA-RD-78-162 and 163, were 
published. They are available through NTIS: PB 297132/AS and 
PB 297685/AS. In addition to the two volume final report, a slide-tape 
presentation which depicts the major aspects of the research is available 
from FHWA.

The Countermeasures project brought to light that stream alteration work 
for highway crossings has been curtailed in many regions and prohibited in 
a few. This is unfortunate because well conceived and constructed channel 
alterations of limited extent are often both environmentally and economically 
advantageous over other more extensive Countermeasures. A modification 
to the original study was made to document numerous channel changes done 
by highway agencies to show why they were successful or caused problems. 
This study will result in a separate report that can aid highway engineers 
in utilizing their experience in stream engineering to provide stream 
crossings that are environmentally sound and hydraulically efficient.

B. A FHWA contract titled "Methods for Assessment of Stream-Related Hazards 
to Highways and Bridges" was completed by Colorado State University. The 
study resulted in a systematic evaluation approach for determinatior of 
hydraulical conditions at a stream crossing, giving consideration tc the 
entire stream environment including its geology, geomorphology and land 
use on the flood plain. By using this approach, the hydraulic or bridge 
engineer is less likely to overlook a hydraulic problem and complete his 
site evaluation with greater ease and confidence. The research repeat 
will be published in 1980.

C. Tye Engineering of Fairfax, Virginia, completed an FHWA study titled 
"Debris Problems in the River Environment." This study shows that 
waterborne debris accumulation is a recurring problem in many regiors 
of the United States, and that the potential for debris hazards can be 
reduced by using the proper crossing design parameters. The study 
provides a survey of highway related debris problems and describes the 
measures presently taken by highway agencies to cope with debris hazards. 
The research report titled "Debris Problmes in the River Environment," 
FHWA-RD-79-62, was published and is available through NTIS.
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D. Sutron Corporation of Rosslyn, Virginia, continued the FHWA research 
study on "Stream Channel Degradation and Aggradation: Causes and 
Consequences to Bridges." The severity of degradation and aggradation 
nationwide and the factors associated with these processes were documented 
in an interim report which will be published in 1980. The final report 
will provide the best available methods for determining the extent of 
the stream grade change given the onsite and watershed conditions.

Control of Sediment Produced bv Highway Construction - This problem consists 
of two stages: during construction and just after construction.

A. It is important that during the construction of highways, the sediment 
produced by roadway excavation and embankment construction must be 
controlled so it will not pollute the natural streams. Sponsored by 
the Pennsylvania Department of Transportation, the Pennsylvania State 
University and the U.S. Geological Survey completed the cooperative 
research study titled "Prediction of Sediment Flow from Proposed 
Highway Construction Sites." This study capitalizes on the extensive 
work of others by utilizing modified Universal Soils Loss Equation whicf 
has incorporated a factor for surface runoff. The study produced a 
computer program that can be accessed from any of the State's district 
offices and allows the engineer to try numerous sediment control methods 
mathematically before attempting to use any measures in the field. The 
final report was being prepared.

B. The U.S. Geological Survey Hawaii District, through the sponsorship of 
Hawaii Department of Transportation, continued its study on Rainfall- 
Runoff and Rainfall-Sedimentation Discharge Relations in Hawaiian-type 
Watersheds. The objective of this study is to determine the effects of 
highway construction on the rainfall-runoff and rainfall-sedimentation 
discharge relations of a watershed in Moanalua Valley, Oahu, considering 
all significant basin characteristics. The results obtained will be used 
as a basis for deriving similar relations for other basins in Hawaii. 
Data collection and analysis were continued in 1979- The draft final 
report was being prepared.

C. The Utah State University, under the National Cooperative Highway Research 
Program administered by the Transportation Research Board, completed a 
2-year study on Erosion Control During Highway Construction in CY 1977- 
The objective is to develop more effective techniques and materials to 
control erosion during highway construction activities. It consists of 
three major parts: to assess the effectiveness of methods presently being 
used throughout the United States, to develop a manual of recommended 
techniques and design criteria for the control of erosion, and to identify 
research needs. An experimental research study was also conducted in 1978 
in the Utah Water Research Laboratory using a rainfall simulator and test 
bed to determine the validity of the Wischmeier's water-caused erosion 
equation on steep slopes, and to test the effectiveness of selected 
erosion control products. The final report consists of three volumes: 
Volume I - a summary of the research, Volume II - an erosion control 
manual, and Volume III - bibliography. Volumes I and II were revised 
and will be published in 1980.
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D. Another NCHRP study which synthesized existing information on "Design of 
Sedimentation Basins" was completed by W. 0. Ree of Stillwater, Oklahoma. 
The final report will be published soon.

E. The USGS, district office at Harrisburg, Pennsylvania, completed a
research project titled, "Field Evaluation of Erosion Control Meas\ires 
used in Highway Construction" under the HP&R program. The object of 
this study is to evaluate different types of erosion and sediment 
control measures to determine the ability of each measure to prohibit 
sediment from entering a stream system, and to determine if sediment 
concentrations and discharges return to their preconstruction levels 
once the construction has ended. The study area consists of five 
basins. Sediment ponds built on and off streams, small rock dams, 
seeding, mulching, and erosion control measures used before the issuance 
of erosion-control guidelines were compared with the use of sediment and 
discharge measurements. Sediment load and turbidity were shown to be 
much higher in the drainage basin protected by the onstream ponds than 
that protected by offstream ponds. The final report will be published 
soon,

F. The Virginia Highway Research Council began work on "Efficiency of
Erosion Control Practices" for the Virginia Department of Highways and 
Transportation (VDHT) under the HP&R program. Current VDHT erosion and 
sediment control practices will be evaluated. Optimum erosion and 
sediment control will be determined using the highest practical design 
and construction procedures and maintenance of control technology.

G. A case study under the HP&R program was begun by South Carolina Department 
of Highways to determine the "Effects of Highway Construction on Stream 
Turbidity and Suspended Solids." Turbidity and suspended solids will be 
monitored upstream and downstream of a highway project before, during, 
and after construction. These data will be evaluated with construction 
schedules and practices.

H. It is equally important that upon completion of highway construction, 
immediate and adequate protection against erosion be provided for slopes 
and other roadside areas affected by grading. In most regions of the 
country this has been accomplished with the establishment of proper 
management of vegetative cover. In 1979, 17 States were conducting 
studies designed to improve vegetation establishment techniques an'l 
subsequent management practices. The participating States were Alaska, 
Alabama, California, Georgia, Hawaii, Indiana, Louisiana, Maryland, 
Massachusetts, Minnesota, Montana, New Jersey, Rhode Island, Texas, 
Washington, West Virginia, and Wyoming.

Control of Highway Water Quality - The objectives of these studies are to 
monitor the highway water pollution parameters and to devise cost effective 
means to control them.
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A. To help States to measure their local highway water pollution
parameters, FHWA updated a monitoring manual which provides simplified 
field procedures for the water quality tests and hydraulic measurements. 
Besides total suspended solids (non-filterable residue), the tests cover 
turbidity, pH, temperature, electrical conductance, dissolved oxygen, 
settleable matter, and dissolved solids (filterable residue). Rainfall 
and streamflow measurements are also included.

Bellinger, W. Y., and Bergendahl, B. S,, "Highway Water Monitoring 
Manual," report FHWA-DP-43-2, Federal Highway Administration, 
Region 15, Arlington, Virginia, January 1979.

B. For the development of erosion and sediment control plans in the location, 
design, and construction of a highway, FHWA published a manual. It is r 
compilation of the erosion and sediment control measures which have beer 
successfully used by Region 15 of FHWA. The measures covered include 
silt fences, brush barriers, diversion channels, sediment traps, check 
dams, slope drains, and temporary berms. A section on water quality 
monitoring is also included.

Richards, D. L., and Middleton, L. M., "Best Management Practices 
for Erosion and Sediment Control," report FHWA-HD-15-1, Federal 
Highway Administration, Region 15, Arlington, Virginia, December 
1978.

C. The University of Arkansas completed the HP&R study on "The Effects of £ 
Channel Relocation Project on the Ecosystem of Little Sugar Creek, Bentcn 
County, Arkansas" for the Arkansas State Highway and Transportation 
Department. This highway construction associated research evaluated the 
effects on aquatic populations, water quality, and other plant and animal 
communities. The final report will be published soon,

D. The California Department of Transportation continued the HP&R study 
on "Long Range Effects on Aquatic Ecosystems from Adjacent Highway 
Construction." This study investigates the effects on the aquatic 
environment from channel alterations resulting from highway constructior 
on perennial streams and evaluates selected mitigation techniques employed 
to minimize these impacts.

E. The Pensylvania State University, sponsored by the Pennsylvania
Department of Transportation, started the HP&R study on "The Impact of 
Stream Relocation on Fish Populations - Bull Creek." This research will 
study fish populations, bottom fauna, and water quality in Bull Creek 
before, during, and after stream relocation for construction of the 
Allegheny Valley Expressway.

If more information is desired about these research studies, inquiries should 
be addressed to the sponsoring agencies.
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GEOLOGICAL SURVEY

PROJECT TITLE: A Study of Measurement and Analysis of Sediment 
Loads in Streams

WRD PROJECT NO: NR 39-081 

LOCATION: Topical Research 

PROJECT CHIEF: Skinner, John V. 

HEADQUARTERS OFFICE: Minneapolis MN

PROBLEM: Knowledge of factors governing the movement and deposition 
of sediment in streams and reservoirs is of major importance to agencies 
involved in development of water and land resources of the nation. A 
knowledge of the sediment discharge of streams is essential to the 
efficient design and operation of projects for the storage and use of 
streamflow. Movement of sediment also affects aquatic life and plays 
a role in the transport of certain types of chemical pollutants. Complicity 
of sediment phenomenon are such that comprehensive investigations are 
essential to support accurate conclusions.

OBJECTIVE: To seek solutions to problems related to equipment and 
methods for collecting and analyzing sediment samples, problems investigated 
are of common concern to two or more federal agencies. The project functions 
as (1) a center for the development of new sampling equipment for both manual 
and automatic operation (2) a center for procurement, testing, and calibration 
of sampling equipment for sale to federal agencies and (3) a focal point for 
review of new techniques and establishment of standard equipment and methods.

APPROACH: A knowledge of hydraulic requirements for accurate sediment 
sampling is combined with a knowledge of machine shop techniques, casting 
techniques, electric circuit theory to design new and improved samplers. 
Plans and specifications are prepared to allow equipment to be fabricated 
under contract. Technical reports that explain equipment and operating 
procedures are prepared and distributed to all interested agencies. New 
equipment is developed and tested under real and simulated field conditions.

PROGRESS AND RESULTS: Completed checkout of all hydraulic and 
instrumentation facilities for full scale calibration of bedload samplers.

Six different styles of Helley-Smith bedload samplers were tested with 
6.5mm bed material and through a range of flow depths and velocities. 
A second test with 2mm sand was partially completed. A new depth 
integrating sampler, termed the D-77, was designed and after field 
testing final production modifications were completed. Tests verified 
that calibration of individual D-77 samplers will not be required. To 
facilitate point sampling of deep rivers, a new valve was designed for 
bag-type samplers. Established hydraulic design criteria for automatic 
syringe-type samplers and completed construction of sample conditioner 
for automatic sensor.
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PLANS NEXT YEAR: Continue to support the bedload calibration tests, 
Complete development of the bag-type sampler, publish report on tests of 
automatic samplers, and write report on the Autopipette.

COMPLETED REPORTS:

February 1979 Operating Instructions D-77 Suspended Sediment Sampler 

March 1979 Instructions for Peristaltic Pump, RP-77
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CR097 Estuarine Intertidal Environments

Project Title: Hydrology of Estuarine Intertidal Environments

WRD Project No.: CR74-097

Location: Topical Research

Project Chief: Glenn, Jerry L.

Headquarters Office: Lakewood, Co.

Problem: Estuaries are subject to natural and artificial stresses 
that combine to threaten their continued utility to man. Many estuarfes 
are filling with sediments from external (rivers and the ocean) and 
internal (shore erosion and biological production) sources. As a 
result, navigation often is difficult or impeded, maintenance of 
navigational channels is costly and continually necessary, and the 
value of recreational and commercial fisheries is diminishing. Estua­ 
rine intertidal and supratidal environments are particularly subject 
to man-induced stresses which directly alter valuable nursery and 
feeding grounds for many desirable forms of estuarine life.

Objective: (1) to establish and to evaluate qualitatively and quanti­ 
tatively the sources of sediments in estuaries, with initial emphasis 
on the intraestuarine (intertidal and supratidal) source(s); (2) to 
characterize the nature and composition of sediments in, from, and 
beneath intraestuarine sources as an aid to understanding erosional, 
transportational, and depositional phenomena; (3) to document changes 
in intraestuarine sources as a result of man-induced stresses and to 
relate the changes to causative factors; (4) to provide data for makirg 
more intelligent predictions of the effects of nature and man in 
estuaries.

Approach: Aerial photographs and hydrographic and topographic data 
will be combined with field observations and samples in a reconnais­ 
sance survey of sedimentologic, geomorphic, and biologic attributes 
of intraestuarine sources. The stratigraphy of source areas will be 
investigated to aid in reconstructing the course of events that pro­ 
duced the present environments and in predicting the future course of 
events. Detailed field studies of modern sediment erosion, transport, 
and deposition in selected source areas will follow the stratigraphic 
phase and will be accompanied by laboratory determinations of the 
nature and composition of surface, subsurface, and suspended sedimentr.

Progress and Results - 1978: Time and space variations in nutrient 
and sediment concentrations were determined at proposed transport 
station cross sections in the Potomac Estuary. Temporal variations
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were generally predictable and relatable to tidal changes. Cross 
sectional (lateral) variations were large at Piney Point, minimal at 
Quantico, and variable to poorly defined at Alexandria. Longitudinal 
variations in nutrient concentrations between Alexandria and Quantico 
reflect input from sources near Alexandria and dilution and exchange 
reactions during transport.

Progress and Results - 1979: The natural and anthropogenic develop­ 
ment of eutrophication and sedimentation problems in the Potomac 
Estuary has been determined from (1) analyses of core sediments, (2) 
results from an acoustic subbottom survey, and (3) measurements of 
estuarine morphology. Sites and rates of sediment deposition have 
been determined from 210 Pb analyses. Major deposition sites (deposition 
rates from 1 to 5 cm/yr) include the riverine and upper estuarine parts 
of the main Potomac and the marginal embayments in the riverine part; 
slow deposition (<0.5 cm/yr) characterizes much of the lower estuarine 
part of the Potomac and the lower ends of adjacent marginal embayments. 
There is little evidence of changing deposition rates at most sites 
during the last 100 years, which suggests that deposition may be due 
mostly to changing natural conditions. The development of eutrophic 
conditions has been inferred from analyses of nutrientsconcentrations 
of core sediments. Although it appears that some nutrient species 
began to increase in prehistoric times, the rate of increase accelerated., 
during the last 100 or so years, presumably as a result of increased 
anthropogenic inputs.

Completed Reports:

Glenn, J.L., 1979, Variations in nutrient and sediment concentrations 
in the Potomac Estuary: Abstract, Program for the Southeastern Section 
of the Geological Society of America, 28th Annual Meeting, Volume 11, 
No.4, p.180.

Glenn, Jerry L., 1979, Temporal and spatial variations in nutrient 
and sediment concentrations in the Potomac estuary in Seminar on Water 
Quality in the Tidal Potomac River, December 1978, Bennett, James P. (ed») 
U.S. Geological Survey Open-File Report 79-1588, p.12-13.
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CR098 Sediment Transport Phenomena

Project Title: Measurement and Prediction of Sediment Transport 
Phenomena

WRD Project No.: CR74-098 

Location: Topical Research 

Project Chief: Hubbell, David W. 

Headquarters Office: Lakewood, Co.

Problem: In alluvial streams, for every different hydrologic condition, 
the bed configuration, sediment transport, and hydraulic characteristics 
mutually change to achieve a quasi-equilibrium. The changes affect th^ 
ability of the stream to convey given quantities of water, accommodate 
navigation, transport and dilute solid and solute wastes, support 
aquatic biota, and perform similar functions. As yet, no positive 
means exists for predicting definitely the condition various variables, 
particularly bed configuration, will achieve for a given set of hydro- 
logic conditions. As a result, optimum utilization and management of 
a waterway usually cannot be assured and, often, modifications designed 
to enhance the utility of a waterway are ineffective or have adverse 
effects.

Objective: To provide information for predicting sedimentation 
phenomena in alluvial stream so as to facilitate the successful utiliza­ 
tion and management of such streams and waterways, particularly infor­ 
mation on the formation and alteration of bed forms and on the factors, 
including bedload and bed-material load transport, that affect bed 
forms.

Approach: Initially, existing data will be analyzed to relate bed 
form characteristics and hydraulic and sedimentologic variables, and 
a bedload sampler will be developed to provide accurate measurements 
of bedload transport. Later, additional data will be obtained at 
selected sites by measuring bed form characteristics with acoustic 
instruments, including side-scan sonar; determining transport rates 
with bedload samplers; and defining other pertinent variables. Tracer 
techniques may be applied. Finally, data will be analyzed to define 
criteria for predicting bed forms and to provide a better understanding 
of sediment transport. Both sand-bed and gravel-bed streams will be 
studied.

Results last year: Data from bedload sampler calibration runs made 
in the calibration facility at St. Anthony Falls Hydraulic Laboratory 
with 6.5 mm bed material were analyzed to determine the sampling
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efficiencies of different versions of the Helley-Smith sampler. Com­ 
parisons of the means of sampled and measured rates showed that stand­ 
ard versions of the sampler had efficiencies well over 100 percent and 
versions with very low nozzle expansions had efficiencies less than 
100 percent. This method of comparison to determine sampling efficiency 
is commonly used, however, it is valid only if the individual samples 
and the corresponding actual bedload transport rates at the time of 
sampling are related linearly.

Plans for next year: Previous and newly acquired calibration data 
will be analyzed in an effort to compute a sampling efficiency for 
each sampled rate. Such an an lysis will show whether or not the com­ 
parison of means is a valid procedure for determining the sampling 
efficiency of any particular sampler and if the efficiency varies with 
the transport rate or other factors.

Completed Reports:

Stevens, H.H., Jr., 1979, Computation of total sediment discharge by 
the modified Einstein procedure on an HP-67 or HP-97 calculator: U.S. 
Geological Survey Water Resources Division Bulletin, Oct.-Dec. 1978 
and Jan.-June 1979, pp.35-41.
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CRT86 Bedload Samplers

Project Title: Bedload Samplers for Sediment in Streams: Develop­ 
ment and Calibration

WRD Project No: CR75-186 

Location: Topical Research 

Project Chief: Hubbell, David W. 

Headquarters Office: Lakewood, Co.

Problem: Virtually all physical processes involving the removal of 
mineral resources from the earth's surface or from underground disturb 
the soil mantle, which, in turn, results in changes in surface erosioial 
patterns. Mining resources for energy development very likely will 
result generally in increased erosion and delivery of sediment to 
existing stream channels. Much of the sediment will be transported in 
channels as bedload. Currently, there are no existing samplers that 
are completely satisfactory for measuring bedload transport. Measure­ 
ments of this kind are essential for assessing the effects of changes 
in the occurrence and movement of sediment on channel geometry, water 
quality, and stream ecology.

Objective: To develop an acceptable sampler(s) fpr measuring the dis­ 
charge of sediment particles that range in ;size from about 2 to 64 milli­ 
meters and are transported in streams as bedload, so as to permit the 
effects of energy development, particularly surface and subsurface 
mining activities, on streams to be monitored.

Approach: Initially, laboratory facilities capable of prototype 
testing of a variety of bedload samplers will be designed and con­ 
structed. Following this phase, existing promising samplers will be 
calibrated to define their efficiencies in sampling different particle 
sizes under various conditions. Then, as necessary, existing sampler? 
will be modified and/or new samplers will be developed and subsequently 
calibrated and extensively tested. Based on laboratory results, the 
most satisfactory samplers will be recommended for use.

Results last year: Three runs with different flow conditions were 
completed in the St. Anthony Falls Hydraulic Laboratory bedload sampler 
calibration facility using bed material having a median diameter of 
6.5 mm. In one of the runs, six different configurations of the Helley- 
Smith bedload sampler were tested, and in two other later runs data 
were obtained on the performance of the two standard versions of the 
Helley-Smith sampler and on the BTMA (Arnhem) sampler and a half-scale
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version of the VUV sampler. Hydraulic and sediment transport data 
associated with each flow condition also was obtained. Preparation 
for runs with the next beci material involved sieving 400 tons of sand 
twice to produce material with a mean diameter of 2.1 mm.

Plans for next year: Calibration studies will continue using 2.1 mm 
bed material. At least four runs will be made with this material to 
evaluate six versions of the Helley-Smith sampler. Coarser bed material 
will be prepared for future runs.
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CR75-187 Bedload Transport Research

WRD Project No: CR75-187 
Project Chief: Emmett, William W. 
Headquarters Office: Lakewood, Colorado 
Field Location: Topical Research

Problem: Of all processes operating in river channels, and especially 
of those of practical concern to engineers and others interested in 
river channel behavior, perhaps the least knowledge is available regard­ 
ing the hydraulic and mechanics of bedload transport. Before continuing 
advances in river channel behavior can be made, some understanding of 
the behavior of bedload sediment must be made*

Objective: (1) Define spatial and temporal variations in bedload trans­ 
port rate for a single stage of flow; (2) define change in average 
magnitude of transport rate over a range in hydraulics of flow; (3) 
define change in average magnitude of transport rate over a range in 
channel geometry; and (A) analyze the data to evaluate the applica­ 
bility of available bedload equations, suggest new coefficients for the 
existing equations, or propose new relations for predicting rates of 
bedload transport*

Approach; To use the conveyor-belt bedload-transport facility on the 
East Fork River near Pinedale, Wyoming, as a control to evaluate 
variability factors in bedload transport and to field calibrate the 
Helley-Smith bedload sampler; to use the calibrated Helley-Smith sampler 
in the systematic collection of bedload samples, along with the con­ 
current measurements of streamflow hydraulics, from a variety of sand- 
and gravel-bed streams, and, within the laws of general physics, 
stochastically develop empirical relations of bedload transport and 
interpret the physical significance of the developed relations*

FY-1978 Progress: Field calibration of the sediment-trapping character­ 
istics of the Helley-Smith bedload sampler have been completed* Con­ 
tinuation of data analysis and interpretation of information gathered 
at the conveyor-belt bedload-trap facility and at additional sites 
through the use of the Helley-Smith bedload sampler. Analysis underway 
to facilitate transfer of information from site-specific field areas 
to areal application and with application to watershed and channel 
flow/sediment modeling concepts*

FY-1979 Progress: Initiated at the conveyer-belt bedload-trap researcl 
facility a tracer study utilizing fluorescent particles to evaluate 
(1) residence time of sediment, (2) average speed of particles, (3) depth 
of bed material involved in transport, (4) dispersion of bed material, 
(5) short-term channel changes accompanying sediment transport, (6) 
influence of availability of sediment on transport rate, and other 
related aspects of sediment transport. Qualitative results are known,
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and quantitative information is pending completion of detailed labora­ 
tory analysis of collected samples and computer manipulation of data.

FY-1980 Plans: Use image analyzer to determine particle sizes and con­ 
centration of fluorescent particles in (1) samples collected describing 
the stationary environment and (2) samples collected describing the 
material in transport. Use this information to refine a field procedure 
for an additional year of data collection as generalized above. Use 
the Helley-Smith bedload sampler at a variety of rivers to enlarge 
the data base necessary to extrapolate the specific information of the 
East Fork River tracer study to a universal application.

Completed Reports;

Emmett, W.W. and Seitz, H.R., 1973 (1974), Suspended and bedload sedi­ 
ment transport in the Snake and Clearwater Rivers in the vicinity 
of Lewiston, Idaho - March 1972 through June 1973: U.S. Geological 
Survey Basic-Data Report, 78 p.

___, 1974, Suspended and bedload sediment transport in the Snake and 
Clearwater Rivers in the vicinity of Lewiston, Idaho - July 1973 
through July 1974: U.S. Geological Survey Basic-Data Report, 76 p.

Emmett, W.W., 1974, Channel aggradation in western United States as 
indicated by observations at Vigil Network sites: Zeitschrift 
fur Geomorphologie, Suppl. v.21, p.52-62.

____, 1974, Channel changes: Geological Society of America, Geology, 
v.2, no. 6, p.271-272.

____, 1974, Channel aggradation in western United States: Abstract,
Proceedings, Twelfth Annual Engineering Geology and Soils Engineer­ 
ing Symposium, p.273.

____, 1974, Hydrologic environment of the upper Salmon River area,
Idaho: Abstract, Transactions American Geophysical Union, v.55, 
no.2, p.77.

____, 1975, The channels and waters of the upper Salmon River area,
Idaho: U.S. Geological Survey Professional Paper 870-A, 116 p.

Leopold, L.B., and Emmett, W.W., 1976, Bedload measurements, East Fork 
River, Wyoming: Proceedings, National Academy of Sciences, v.73, 
no.4, pp.1000-1004.

Emmett, W.W., 1976, Bedload transport in two large, gravel-bed rivers, 
Idaho and Washington: Proceedings, Third Federal Interagency 
Sedimentation Conference, pp.4-101 to 4-114.
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Druffel, L., Emmett, W.W., Schnelder, V.R., and Skinner, J.V., 1976,
Laboratory hydraulic calibration of the Helley-Smith bedload sedi­ 
ment sampler: U.S. Geological Survey Open-File Kept. 76-752, 63 p,

Mahoney, H.A., and others, 1976, Data for calibrating unsteady-flow 
sediment-transport models, East Fork River, Wyoming, 1975: U.S. 
Geological Survey Open-File Kept. 76-22, 293 p.

Leopold, L.B. and Emmett, W.W., 1977, 1976 Bedload measurements, East 
Fork River, Wyoming: Proceedings, National Academy of Sciences, 
v.74, no. 7, pp.2644-2648.

Emmett, W.W. and Leopold, L. B., 1977, A comparison of observed sediment- 
transport rates with rates computed using existing formulas: In 
Geomorphology in Arid Regions (D.O. Doehring, Ed.), Proceedings, 
8th Annual Geomorphology Symposium, State University of New York, 
Binghamton NY, Sept. 23-24, 1977, pp.187-188.

Emmett, W.W., 1978, "Overland Flow" ^n_Hillsope Hydrology (M.J. Kirkby, 
Ed.), John Wiley and Sons, pp.145-176.

Emmett, W.W., Burrows, R.L., and Parks, Bruce, 1978, Sediment transport 
in the Tanana River in the vicinity of Fairbanks, Alaska, 1977: 
U.S. Geological Survey Open-File Rept.78-290, 28p.

Emmett, W.W., and Thomas, W.A., 1978, Scour and deposition in Lower 
Granite Reservoir, Snake and Clearwater Rivers near Lewiston, 
Idaho, U.S.A.: Journal of Hydraulic Research, v.16, no.,4, 
pp.327-345.

Emmett, W.W., 1979, A field calibration of the sediment trapping
characteristics of the Helley-Smith bedload sampler: U.S. Geo­ 
logical Survey Open-File Rept. 79-411, 96 p.

____, 1979, Aspects of bedload transport in rivers (abstract): Pro­ 
gram with abstracts, 32nd Annual Meeting, Rocky Mountain Section, 
Geological Society of America, v.ll, no.6, p.271.

Burrows, R.L., Parks, Bruce, and Emmett, W.W., 1979, Sediment transport 
in the Tanana River in the vicinity of Fairbanks, Alaska, 1977-78: 
U.S. Geological Survey Open-File Rept. 79-1539, 37 p.

Emmett, W.W., 1980, A field calibration of the sediment trapping
characteristics of the Helley-Smith bedload sampler: U.S. Geo­ 
logical Survey Professional Paper 1139.
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CRT02 Sediment Movement in Rivers

Project Title: Sediment Movement and Channel Changes in Rivers

WRD Project No.: CR75-102

Location: Topical Research

Project Chief: Meade, Robert H.

Headquarters Office: Lakewood, Co.

Problem: Sediment moves through river systems in response to specific 
events and changing conditions in drainage basins. These events and 
conditions are both natural (floods, climate changes) and artificially- 
induced (accelerated erosion, reservoirs, diversions, channelizations). 
The response often takes place over periods measurable in decades or 
longer. The morphology of the river channels changes as sediment moves 
through the system.

Objective: To assess: (1) changes in river sediment loads over 
periods of decades or longer, and the factors (natural and artificial) 
that cause the changes; (2) rates at which rivers change their courses, 
shapes, and other morphologic features, both in their natural state 
and in response to artificial influences; (3) effects of infrequent 
catastrophic events or large-scale human influences on the "equilibrium" 
sediment movement and channel morphology in rivers; (4) sources, path­ 
ways, and sinks of sediment in rivers.

Approach: Basically a historical approach, using available records 
and making some first-hand field studies. Records will include 
sediment-load data previously collected by USGS and other agencies; 
changes in channel morphology will be interpreted by comparing old and 
new maps plus available aerial photographs of selected rivers in the 
Upper Missouri basin. Field studies will include repeated surveys of 
selected channels and tracer studies of sediment movement.

Progress and Results for 1978 and 1979: The effects of the flood of 
May 1978 on Powder River (the largest since 1923) were documented in 
a 90-km reach in southeast Montana. Channel changes in the reach 
included two avulsive cutoffs and significant lateral bank erosion (up 
to 65 m at one monumented cross section). An average thickness of 
10-15 cm of new overbank sediment was deposited on a 500-m width of 
the flood plain. The amount of sediment carried into the upper end 
of the 90-km reach during the flood was 10 percent greater than the 
amount carried out the lower end. The amount of sediment newly 
deposited on the flood plain was nearly twice the amount eroded from 
the channel. While the net effect of the flood on the channel was 
erosion, the net effect on the valley was aggradation.
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In the East Fork River of western Wyoming, movement of fluorescent 
particles and changes in bed elevation during the 1979 snowmelt run­ 
off event showed that bed material moved downriver in fairly discrete 
slugs. The bed material (median diameters 1.0-1.5 mm) is stored 
during low-water seasons in areas of the channel whose centers are 
about 500 m (25-30 channel widths) apart. Preliminary results sug­ 
gest that the mean distance between centers of storage corresponds 
to the mean annual distance of bedload transport. Because the bed 
material moves in separate slugs rather than in a continuous blanket, 
the relations between water discharge and bedload transport are not 
uniform but vary markedly from one part of the river to another.

Completed Reports:

Nordin, C.F., Meade, R.H., and others, 1979, Particle size of sediments 
collected from the bed of the Amazon River and its tributaries in May 
and June 1977: U.S. Geological Survey Open-File Report 79-329, 23 p.

Meade, R.H., and others, 1979, Suspended-sediment and velocity data, 
Amazon River and its tributaries, June-July 1976 and May-June 1977: 
U.S. Geological Survey Open-File Report 79-515, 42 p.

Meade, R.H., and others, 1979, Sediment loads in the Amazon River: 
Nature, v.278, pp.161-163.

Curtis, W.F., Meade, R.H., and others, 1979, Non-uniform vertical dis­ 
tribution of fine sediment in the Amazon River: Nature, v.280, pp.381-383

Meade, R.H., Nordin, C.F., and Curtis, W.F., 1979, Sediment in Rio 
Amazonas and some of its principal tributaries during the high-water 
seasons of 1976 and 1977: Associacao Brasileira de Hidrologia e 
Recursos Hidricos, Simposio Brasileiro de Hidrologia, Third, "Hidro­ 
logia da Amazonia," Anais, v.2, pp.472-485.

Nordin, C.F., Meade, R.H., and others, 1980, Size distribution of 
Amazon River bed sediment No appreciable change in downstream direction: 
Submitted to Nature.

Meade, R.H., 1980, Man's influence on the discharge of fresh water, 
dissolved material, and sediment by rivers to the Atlantic Coastal 
Zone of the United States, in Burton, J.D., Ed., River Inputs to Ocean 
Systems: United Nations Educational, Social & Cultural Organization 
(in press).

Meade, R.H., 1980, The absence of steady state between soil erosion, 
sediment transport in rivers, and the delivery of river sediment to 
the oceans, j^ Burton, J.D., Ed., River Inputs to Ocean Systems: 
United Nations Educational, Social & Cultural Organization (in press).
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Meade, R.H., 1980, Sources, sinks and storage of river sediment in the 
Atlantic drainage of the United States: Submitted to Journal of Geology,
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Project Title: Rehabilitation Potential of Energy Lands 
Project No: CR75-104 
Project Chief: Shown, Lynn M. 
Headquarters Office: Lakewood, Colorado 
Field Location : Topical Research

Problem; Hydrologic information with respect to rehabilitation poten­ 
tial, including erosion and sediment yields, is needed by local, State, 
and Federal governments and energy companies prior to decisions on 
leasing and mining of coal and oil shale. The information is needed on 
a timely basis; thus, reconnaissance techniques must be used to obtain 
much of the necessary data. The two facets of the problem are (1) defi­ 
nition of the conditions as they exist prior to mining, and (2) assess­ 
ment of the potential for rehabilitation of land-water systems after 
mining.

Objectives; The objectives of this project related to erosion and sedi­ 
mentation are to develop, refine, and apply reconnaissance techniques 
that will provide data to define baseline conditions and rehabilitation, 
potential. Data collected include reservoir sediment yields, hillslop* 
and exposure effects on erosion, slope changes in reconstructed topo­ 
graphy, and channel erosion and aggradation.

Approach; The reconnaissance techniques used to characterize drainage 
basins include (1) relation of percent bare ground to runoff and sedi­ 
ment yield, (2) estimates of sediment yield using drainage basin and 
channel characteristics and reservoir sediment surveys, and (3) hill- 
slope and channel erosion and sedimentation monitoring by surveys of 
monumented transects.

Progress and Results; Sediment surveys of three stock ponds and channel- 
geometry measurements at 20 cross sections were completecl in the Coal 
Creek., Oklahoma, Energy Minerals Resource Inventory and Analysis  a BLM 
program (EMRIA) basin that is being modeled. Vegetation maps were com­ 
pleted for the Coal Creek basin and for the Prairie Dog Creek, Montana 
EMRIA basin. Sampling and analyses were done to define soil-moisture 
relations for 11 soils in the Yellow Creek EMRIA basin in Alabama. 
Infiltration and soil detachability measurements were made with a port­ 
able rainfall simulating infiltrometer at the Bisti West and Ah-shi-sle-pah 
Wash EMRIA basins in cooperation with the New Mexico WRD District. Three 
comprehensive reports demonstrating hydrologic methodology data analyses, 
and information useful for determining impacts of surface mining and 
reclamation were prepared. These reports were requested by the Office 
of Surface Mining Reclamation and Enforcement (OSM) and were done for 
potential mine sites in southeastern Montana, south-central Wyoming, and 
northwestern New Mexico. The last two runoff/erosion plots in the 
Piceance basin, Colorado were abandoned owing to encroaching development 
on Oil Shale Tract Cb. Channel cross sections on Corral Gulch were re- 
surveyed twice where flows occur resulting from dewatering of aquifers 
of Oil Shale Tract Ca. The complete network of channel cross sections 
and slope erosion transects in the Piceance basin were resurveyed.
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FY1980 Plans; Several types of data will be collected in the Yellow 
Creek and Bear Creek, Alabama basins, which are to be modeled. Data 
collection will include mapping and measurement of vegetation, addi­ 
tional soil moisture and bulk density samplings, sediment surveys of 
two or three ponds downstream of mined areas, channel geometry measure­ 
ments, and reconnaissance of the hydrology of Warrior Coalfield. A 
report will be prepared for OSM on the hydrologic effects of surface 
mining and reclamation for a potential mine site in the Yellow Creek 
basin. Sediment surveys are planned for several stock ponds in the 
Prairie Dog Creek, Montana basin. Erosion monitoring will be con­ 
tinued in the Piceance basin.

Completed Reports;

Ringen, B. H., Shown, L. M., Hadley, R. F., and Hinkley, T. K., 1979, 
Effect on sediment yield and water quality of a nonrehabilitated 
surface mine in north-central Wyoming; U.S. Geological Survey 
Water Resources Investigations 79-47, 23 p.

U.S. Department of the Interior, Geological Survey, 1978, Moisture
relations in soils, vegetation, and sediment yields, in Resource 
and Potential Reclamation Evaluation Hanging Woman Creek Study 
Area; Bureau of Land Management EMRIA Report No. 12, 1977, 309 p,
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PROJECT TITLE: Sediment Movement and Hi 11 si ope Morphology
WRD PROJECT NO.: CR 4661-105
LOCATION: Worldwide
PROJECT CHIEF: Garnett P. Williams
HEADQUARTERS OFFICE: Lakewood, CO

PROBLEM: Installation of a dam on a river traps the sediment load and alters 
the pattern of the water discharge. The channel downstream reacts 
to these imposed changes, sometimes drastically. -

OBJECTIVE: To determine how a channel is likely to change downstream from a 
dam.

APPROACH: Analysis is being made of aerial photographs and resurveyed cross 
sections of river channels below some 44 damsites. Feature* of 
special interest are changes in mean bed elevation, channel width, 
vegetation, channel sinuosity and pattern. Records of water dis­ 
charge, for the pre-dam and post-dam periods, show the change in 
flow.

PROGRESS
AND
RESULTS: All resurveyed cross-section data have been obtained mostly from

the Corps of Engineers. Aerial photos are being ordered. Analysis 
of cross sections is under way but is not sufficiently advanced to 
show any results.

COMPLETED REPORTS, 1978-1979 (Including related studies):

Williams, G. P., 1978, Hydraulic geometry of river cross sections  
theory of minimum variance; U.S. Geol. Survey Prof. Paper 1029, 47 p.

, 1978, The case of the shrinking channels   The North Platte and
Platte Rivers in Nebraska: U.S. Geological Survey Circular 781, 48 p.

_____, 1978, Bankfull discharge of rivers: Water Resources Research, 
\/oT. 14, No. 6,- p. 1141-1154.

. 1978, Historical perspective of the Platte Rivers in Nebraska and 
CoTorado IN Graul, W.D., and Bissell, S.J., (tech. coord.), Lowland 
river and stream habitat in Colorado: A symposium (Greeley, Colorado, 
(October 4-5, 1978): Colorado Chap. Wildlife Soc. and Colorado Audubon 
Council, p. 11-41.

Rhodes, D. D., and Williams, G. P. (eds.), 1979, Adjustments of the fluvial 
system (Proc. 10th Annual Binghamton Geomorphology Symposium); Dubuque, 
Iowa, Kendall/Hunt, 372 p.
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Forest Geomorphology, Pacific Coast

WRD Project No.: WR74-089
Field Location: Forested steeplands of the Pacific Coast
Project Chief: Janda, Richard 0.
Headquarters Office: Men'1 o Park, California

Problem: The rock types, topographic and tectonic settings, climates, 
and landuses in the geologically youthful mountains of the Pacific 
Coast are conducive to exceptionally rapid mass wasting and fluvial 
erosion. Types and rates of geomorphic processes are strongly influ­ 
enced by living and dead vegetation and therefore readily modified by 
natural or management-related vegetation disturbance. Considerable 
public interest is focused on developing timber harvesting practices 
that will have minimal impact on water quality and aquatic habitat. 
Unfortunately, quantative knowledge of (1) hillslope erosion processes 
contributing to stream sediment loads, and (2) the influence of vege­ 
tation on both hi 11 si ope and channel processes is meager.

Objective: Study the manner in which different hi 11 si ope erosion 
processes influence stream sediment transport relationships and total 
sediment yield from small and intermediate sized forested basins. Study 
the ways in which living and dead vegetation influence erosion, trans­ 
port, and deposition of sediment in forested environments.

Approach: Compile available stream sediment discharge data and attempt 
to relate various sediment discharge characteristics to basin parameters 
including dominant hillslope erosion processes, landuse, climate, and size 
Study time-sequential aerial photographs to determine types and fre­ 
quency of erosion processes. Map erosional landforms and monitor changes 
in landforms through repeated surveys of monumented cross sections, stake 
arrays, and bore holes. Collect auxiliary sediment discharge data for 
small basins where hillslope and channel processes are being intensively 
studied.

FY 1978 Progress: Analysis of landslide movement data suggested that 
complex slump-earthflow movement had to be monitored in much greater 
detail in order to assess the role of that process in contributing to 
stream sediment discharge. Thus, observations on two complex stream- 
side landslides were expanded to include more frequent surveys of stake 
arrays, more detailed monitoring of toe erosion, determination of fluvial 
sediment transports in axial gully systems, installation on continuously 
recording strain gages, and determination of internal deformation through 
the use of a bore hole-accessed inclinometer. Continued surveying of 55 
monumented channel cross sections together with determination of sediment 
discharge at seven gaging stations along Redwood Creek indicated that the 
head water reaches were experiencing scour and a reduction in suspended 
sediment discharge per unit area (SSD/A) relative to downstream areas; 
downstream reaches experienced local aggradation and SSD/A remained high.
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Comparison of suspended-sediment transport curves (SSTCs) for streams 
draining different types of erosional terrane suggests that streams 
draining areas sculpted primarily by persistent slump earthflow move­ 
ment have SSTCs with gentler slopes than SSTCs for streams draining 
areas sculpted primarily by episodic debris slides. Storm and landuse- 
accelerated erosion causes upward shifting of SSTCs with either no 
significant change in slope or a slight reduction in slope particu­ 
larly at high water discharge.

Progress for FY 1979: Analysis of intensively monitored complex stream- 
side landslides indicate that movement occurs primarily during pulses of 
rapid movement separated by periods of slow persistent movement. Initia­ 
tion and acceleration of movement occur in immediate response to specific 
rain storms, but amounts and rates of movement during specific pulses are 
not simply related to rainfall input, antecedent moisture, or ground 
water levels. Late season pulses seem disproportionately large relative 
to early season pulses associated with comparable hydro!ogic conditions. 
Movement persists after major erosion-causing storms and rapidly refills 
in-channel and near-channel sediment storage areas along streams on and 
adjacent to this type of landslide. Thus, high sediment transport asso­ 
ciated with low and moderate water discharge in complex landslide terrane 
can be accounted for by the consistent availability of readily erodible 
sediment in and adjacent to stream channels.

Twelve of nineteen gaging stations in northwestern California with five 
or more consecutive years of daily suspended-sediment discharge records 
have mean annual SSD/A's larger than 1000 t/km2 ; the range in mean 
annual SSD/A for these nineteen stations is 162 to 3000 t/km2. No 
definitive relation exists between SSD/A and drainage area for these 
streams. However, when the data are adjusted for differences in geology, 
a roughly linear relationship with a positive slope is suggested. In 
geologically youthful mountains, unlike low relief agricultural areas 
in the Central and Eastern United States, a positive correlation between 
SSD/A and drainage area is not unrealistic because high sediment pro­ 
ducing landslide areas tend to be concentrated along deeply incised 
higher order stream channels. In this wet environment SSD/A is posi­ 
tively correlated with precipitation because increasing soil moisture 
and ground water levels result in increased susceptibility to mass failure,

Plans for FY 1980: Continue to study how the timing, amount, and type 
of hi 11 slope erosion influences suspended sediment transport curves. 
Continue to study the variability and total sediment yield and sediment 
transport characteristics of small streams draining unharvested forested 
drainage basins. Continue geomorphic monitoring in the drainage basins 
of Redwood Creek (California) and Bull Run (Oregon).

Completed Reports:

Harden, D. R., Janda, R. 0., Nolan, K. M., 1978, Mass movement and 
storms in the drainage basin of Redwood Creek, Humboldt County, 
California a progress report: U.S. Geol. Survey open-file 
report 78-486, 161 pp.
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Janda, R. J., 1978, Summary of watershed conditions in the vicinity of 
Redwood National Park: U.S. Geol. Survey open-file report 78-25, 
82 pp.

Janda, R. J., 1979, Summary of regional geology in relation to geomor- 
phic form and process in A guidebook for a field trip to observe 
natural and management-related erosion in Franciscan terrane of 
Northern California for Cordilleran Section of the Geological 
Society of America, p. II-l - 11-17.

Janda, R. J. and Nolan, K. M., 1979, Stream sediment discharge in
Northwestern California in A guidebook for a field trip to observe 
natural and management-related erosion in Franciscan terrane of 
Northern California for Cordilleran Section of the Geological 
Society of America, p. IV-1 - IV-27.

Janda, R. J. and Nolan, K. M., 1979, Road log for day I in A guidebook 
for a field trip to observe natural and management-related erosion 
in Franciscan terrane of Northern California for Cordilleran 
Section of the Geological Society of America, p. VIII-1 - VIII-26.

Nolan, K. M. and Janda, R. J., 1979, Recent history of the main channel 
of Redwood Creek in A guidebook for a field trip to observe natural 
and management-related erosion in Franciscan terrane of Northern 
California for Cordilleran Section of the Geological Society of 
America, p. X-l - X-16.

Nolan, K. M. and Janda, R. J., 1979, Recent history of the surface
morphology of two earthflows adjacent to Redwood Creek in A guide­ 
book for a field trip to observe natural and management-related 
erosion in Franciscan terrane of Northern California for Cor- 
dilleran Section of the Geological Society of America, 
p. XI-1 - Xl-10.

Nolan, K. M., 1979, Graphic and tabular summaries of changes in
stream-channel cross sections between 1976 and 1978 for Redwood 
Creek and selected tributaries, Humboldt County, and Mill Creek, 
Del Norte County, California: U.S. Geol. Survey open-file 
report 79-1637, 38 pp.

Janda, R. J. and Nolan, K. M., 1979, Geomorphic controls on the 
form of suspended-sediment transport curves in Abstracts with 
Programs, Rocky Mountain Section of the Geological Society of 
America, Vol. 11, No. 6, p. 275.

Janda, R. J., Nolan, K. M., and Stephens, T. A., 1979, Styles and
rates of landslide movement in slump-earthflow-sculpted terrane, 
Northwestern California in Abstracts with Programs, Cordilleran 
Section of the GeologicaT~Society of America, Vol. 12, No. 3, p. 113,
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Project Title: Arctic Stream Processes 
WRD Project No.: WR-4761-138 
Location: Alaska 
Project Chief: Scott, Kevin M. 
Headquarters Office: Men'1 o Park, CA

Problem: Arctic streams have been contradictorily described as highly unstable, 
with high rates of bank erosion, and unusually stable, with low rates of bank 
erosion relative to streams of similar size elsewhere. In general, little is 
known of the behavior of arctic streams.

Objective: 1) To describe the character and rates of bed and bank processes in 
arctic streams; to indicate what factors influence variation in rates of erosion 
and sedimentation in short, to supply the information needed for engineering 
design and impact assessment concerning stream behavior in the Arctic. 2) To 
compile a specifically annotated bibliography of arctic stream processes. Because 
many papers dealing with arctic stream processes did so incidentally to other 
studies, author abstracts and the usual bibliographic compilations are of little 
use.

Progress and Results: 1) Data collected from 1976-77 provide the basic description 
of now, when, and under what conditions streams in the Arctic erode their banks. 
Data collected in 1979 are partially analyzed and indicate how sediment transport 
varies with thermal regime and type of bed and bank material in a group of streams. 
2) The bibliography was completed and has just been released as WSP 2065.

Completed Reports (1978-79):

Scott, K. M., 1978, Effects of permafrost on stream channel behavior in arctic 
Alaska: U.S. Geological Survey Professional Paper 1068, 19 p.

Scott, K. M., 1979, Arctic stream processes an annotated bibliography: U.S. Geolo­ 
gical Survey Water-Supply Paper 2065, 78 p.

204



Project Title: COUNTERMEASURES FOR HYDRAULIC PROBLEMS AT BRIDGES
WRD Project No.: WR 153
Location: National
Project chief: Brice, J. C.
Headquarters office: Menlo Park, CA

Problem: Damage to bridges by streams amounts to a large dollar loss each 
year in the U.S., and experience has shown that this damage can be reduced by 
the use of countermeasures. Information is needed for selection of the most 
effective countermeasure to be used in a particular situation.

Objective: To provide guidelines to assist design, maintenance, and construc­ 
tion engineers in selecting measures to reduce bridge losses attributable to 
scour and bank erosion.

Approach: To document and analyze bridge sites where hydraulic problems have 
occurred and countermeasures have been employed; and to interview bridge 
engineers regarding the effectiveness of countermeasures that have been used.

Progress and results: Case histories have been prepared for 224 bridge sites 
in the U.S. and Canada and bridge engineers in 34 states have been interviewed. 
Problems at piers occurred at lr)0 sites and problems at abutments, at 80 sites. 
Problems are attributed to loci scour at 50 sites, to general scour at 55 sites, 
and to lateral stream erosion at 105 sites. Performance ratings are given for 
rigid and flexible revetment, for flow-control measures (spurs, dikes, spur dikes, 
check dams, jack fields), and for measures incorporated into the bridge. Streams 
are classified for engineering purposes into five major types, each having cha­ 
racteristics of lateral stability and behavior that need to be taken into account 
in the design of bridges and countermeasures. Hydraulic analysis has been car­ 
ried out for flood conditions at 60 bridges, for which values of flow, bridge, and 
geomorphic factors are tabulated.

Completed reports:

Brice, J. C., Blodgett, J. C., and Others, 1978, Countermeasures for hydraulic 
problems at bridges; Vol. 1, Analysis and assessment, 184 p; Vol. 2, Case 
histories for sites 1-283, 542 p.: Federal Highway Administration Report 
No. FHWA-RD-78-162.
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Project Title: STABILITY OF STREAM CHANNELS ALTERED FOR BRIDGE OR HIGHi'AY
CONSTRUCTION

WRD Project No.: WR 153 
Location: National 
Project chief: Brice, J. C. 
Headquarters office: Menlo Park, CA

Problem: In the construction of bridges and highways, relocation or other 
alteration of stream channels is commonly desirable in order to avoid crossings, 
to improve stream alinement at bridges or culverts, or to accommodate a pro­ 
posed road location. Because of regulations by various governmental agencies, 
most state hydraulic engineers are now hesitant to recommend any alteration of 
natural channels, even where minor changes would result in substantial savings 
in cost or increase in safety. However, there is little published documentation 
of the actual effects of past channel relocations on channel stability.

Objective: To provide information on the consequence of past channel alterations, 
for use in decisions regarding future alterations.

Approach: To prepare case histories of sites where channel alterations have 
been made sufficiently long ago (usually no less than 15 yr) that the effects of 
alteration on channel stability can be evaluated; and to isolate the dominant 
factors that have been associated with stability or instability of the altered 
channel and adjacent reaches of the natural channel.

Progress and results: Plans, maps, aerial photographs, and flow data have been 
collected for 109 sites where channel alterations have been made. Case histories 
have been prepared for 55 of these sites.

Completed reports: none
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DEPARTMENT OF THE INTERIOR-OFFICE OF SURFACE MINING

Dredging Demonstration Project

The Department of the Interior's Office of Surface Mining recently awarded 
a grant to a Missouri dredging company. The purpose of the grant was to 
enable a demonstration of successful sediment removal.

The sediment was removed from a Peabody Coal Company pond near Macon, 
Missouri. This removal was the first time that amphibious equipment was 
successfully used for such an operation. The hydraulic power auger and 
submerged pump, the Mud Cat Model SP-810 hydraulic dredge, easily removed 
1154 cu yd of sediment and pumped a slurry concentration of 237 g/1 
to a disposal area 1000 feet away. This equipment was economically and 
scientifically more efficient than land-based equipment. The dragline 
cost was $5.00 per cu yd, dredge cost was $1.00 per cu yd, and the 
front-end loader was $15.70 per cu yd, under optimum conditions. Opera­ 
tor experience with the dredge was an important factor in achieving 
the desired results.

OSM hopes to assist in a variety of similar projects in the future.
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DOI/OSM Sedimentation Ponds Rules 30 CFR 816.42, 816.46 816.42 

and 816 .46

The Department of Interior's Office of Surface Mining issued final 
regulations in March 1977, for control of sediment in discharges 
from areas of surface coal mining and reclamation activities. 
These rules established specific limitations called "effluent limit­ 
ations" on the total suspended solids (TSS), iron and maganese 
content of the discharges from the mining area. They also required 
that all runoff be passed through sedimentation ponds and established 
design criteria for these ponds. The TSS standards were almost 
identical to those published by U.S. Environmental Protection Agency 
(E.P.A.) in 1977, OSM regulations were based on the best available 
technical information. However six months later, two contracted 
studies contradicted the rules of the two agencies. These studies 
claimed that discharges from ponds might not be able to meet the 
TSS effluent limitations during precipitation events.

A petition was filed with the department and published in the 
Federal Register requesting the immediate suspension of the regu­ 
lations. OSM suspended some of its regulations.

E.P.A. followed a similiar procedure and late last year amended 
its regulations to grant an exemption from compliance with the 
effluent limitations during rainfall events to operations whose 
facilities are designed, constructed and maintained to treat or 
contain a 1Oyear-24hour precipitation event or snowmelt of equi­ 
valent size .

E.P.A. expects to publish its final regulations this fall, based 
on a Nation wide study of representative sedimentation ponds. OSM 
suspended its regulations last year and is presently considering 
several options which of course, would follow the required pro­ 
cedures including the public participation.

The options are:

Options A would readopt its present regulations which fulfill the 
requirement of the Act but do not agree with the studies.
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Option B would adopt a rainfall exemption modified either to in­ 
crease or decrease the size of the precipitation event to which J 
exemption is keyed (presently 1Oyear-24hour) but would adopt the 
effluent limitations.

Option C is identical to Option B except that the sedimentation 
pond design criteria would be modified to reflect the findings 
of the two studies.

Option D would readopt the effluent limitations and would delete 
design criteria concerned with the size of sedimentation ponds.

Option E and Option F are variations of ones mentioned above.

Option G which is the most feasible option, would readopt the 
current effluent limitations and apply them only to base flow 
and would adopt a rainfall event effluent limitation to be based 
on EPA field data.
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SCIENCE AND EDUCATION ADMINISTRATION-AGRICULTURAL RESEARCH

ARIZONA

Research activities at the Southwest Rangeland Watershed Research Cente" 
in Tucson, Arizona include the following:

1. Procedures were developed to predict channel morphology for small
streams and to relate channel morphology to sediment yield. Sensiti­ 
vity analysis showed the response or adjustment of stream channels due 
to changes in discharge or channel characteristics which might result 
from changing land use. The procedures provide a basis, from hydrau­ 
lics of open channel flow and a simple erosion equation, to quantita­ 
tively evaluate the relationships between channel morphology and sedi­ 
ment yield.

2. Rainfall simulators were used to study soil detachment by raindrop im­ 
pact. Simulator data are being used to relate detachment rate to soil 
erodibility, vegetative cover, development of erosion pavement, ancf 
rainfall intensity.

3. Experimental procedures have been developed to evaluate a forward scat­ 
tering laser apparatus used to determine the particle size distribution 
of soils and sediments in stream flow. Work is continuing to compere 
results with those from hydrometer and pipette analysis.

4. Work on the USDA-SEA nonpoint source pollution modeling effort, unc'er 
the direction of W. G. Knisel, Jr., has continued. The field-scale 
erosion and sediment yield model has been developed and tested for a 
variety of conditions. Documentation including model development, users 
manual, and supporting information has been prepared for a USDA Conserva­ 
tion Research Report. Efforts are continuing to refine and improve the 
field-scale model and to develop a more comprehensive basin-scale model.

5. Runoff/sediment concentration samples were collected from a number of 
small experimental watersheds including eight watersheds on the Sarta 
Rita Experimental Range. These samples are being used to evaluate a 
brush conversion-rotation grazing experiment and to determine the "influ­ 
ence of these practices on runoff and sediment yield.

6. Data from small experimental watersheds are being used to evaluate fac­ 
tors in the Universal Soil Loss Equation under semiarid rangeland condi­ 
tions. Research is continuing to develop procedures to represent the 
influence of erosion or desert pavement on the C-factor.

For additional information contact Dr. Kenneth G. Renard, Research Leader, 
Southwest Rangeland Watershed Research Center, 442 East Seventh Street, Tuc­ 
son, Arizona 85705.
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U.S. Department of Agriculture
Science & Education Administration-Agricultural Research

GEORGIA

Research activities at the Southeast Watershed Research Laboratory in- 
clude the following:

1. Hydrologic, sediment, and chemical transport studies are underway 
on small mixed use, agricultural watersheds in the Southern Coastal 
Plain. Five years of continuously monitored data are available from 
one 6.5 mi2 drainage area (Watershed K) and 1% years data on three 
other continuously monitored drainages ranging from 6 to 8.5 mi2. 
Rainfall, streamflow, and shallow alluvial groundwater stages are 
monitored on a continuous basis (5 min. to 1 hour) and streamflow 
is sampled automatically (1 to 3 samples/day). Suspended sediment 
concentration in streamflow is determined as well as a range of water 
quality parameters.

2. Sediment delivery from a 6.5 mi^ watershed (K), for the 2-year period 
1975-1976 was estimated to be 5% of the estimated gross soil move­ 
ment (based on USLE) from within the watershed. Sediment delivery 
ratios varied with season, with maximums occurring December-February, 
and minimums occurring June-August. Multiple regression relation­ 
ships were developed for predicting seasonal SDR values based on 
season, runoff amount, and rainfall-runoff-season interactions.

3. Suspended sediment yields moving in streamflow from Watershed K, for 
the three-year period 1975-1977, averaged 385 kg/ha/yr.

4. Seven small cropped study areas (-1 to 4 acres each) are being in­ 
strumented for evaluation of alternate cultural and residue manage­ 
ment practices on sediment production from agricultural areas. Sus­ 
pended sediment loads will be determined under both conventional and 
minimum tillage and under varied residue management (biomass produc­ 
tion) schemes.

For additional information, contact: Loris E. Asmussen, Director
Southeast Watershed Research

Laboratory 
USDA-SEA-AR 
P. 0. Box 946 
Tifton, GA 31794



IDAHO

Research at the Northwest Watershed Research Center, Boise, Idaho includes 
the following:

1. A major storm with rain on snow and frozen soil January 11, 1979, 
produced the third highest peak runoff of record at the Reynolds 
Creek Outlet station. Sediment yield from this one storm produced 
about 50 percent of the yearly sediment discharge at the station. 
Sediment yields ranged from 33 to 84 percent of average in 1979 as 
a result of below normal precipitation and runoff.

2. The Pacific Southwest Inter-Agency Committee (PSIAC) procedure for 
predicting sediment yield was modified and used in this study to 
compare with predicted soil loss by the Universal Soil Loss Equation 
(USLE). Results showed that predicted PSIAC sediment yields were 
about 70 percent of predicted USLE soil loss on a watershed basis 
and that average predicted PSIAC sediment yields were within 15 
percent of measured yields.

3. Watershed management on the Boise Front near Boise, Idaho, reduced 
1978-79 sediment transport in Cottonwood Creek to about 10 percent 
of 1939-40 amounts. This dramatic reduction in sediment transport 
resulted from effective fire suppression, contour trenching, seed­ 
ing, grazing management, and closing of critical areas to ORV use.

For additional information contact C. W. Johnson, Suite 116, Patti 
Plaza, 1175 South Orchard, Boise, Idaho 83705.

212



INDIANA 

Activities at Lafayette, Indiana include the following:

1. Runoff and soil loss from farm fields and watersheds are the result 
of so many complex variables that complicated models must be used 
in their estimation. Many erosion and runoff models in use today 
require estimates from single storm events rather than long term 
average values now available. In a study just completed data used 
to derive the Universal Soil Loss Equation along with data collected 
since 1965 were used to evaluate erosivity factors for single storms. 
Results showed rainfall factors which included both rate and volume 
were best. Lumped erosivity factors that included rainfall volume, 
rainfall intensity, and runoff volume were better estimators of ero­ 
sion than the presently used rainfall energy intensity value. Ero­ 
sivity factors having separate terms for rainfall and runoff erosiv­ 
ity were even better.

2. In results obtained using the USDA rainulator in August, 1979 on a 
long term (18 year) experiment in continuous corn at Wooster, Ohio, 
soil loss was 9.5 tons per acre for a plow, disk harrow (conventional) 
system, 8.3 tons per acre for plow plant and 0.36 tons per acre for 
no-till. This is a 26 fold difference between no-till and conven­ 
tional. The effectiveness of plow planting in controlling erosion 
was expected to be great early in the season and much less in August 
as these results show.

3. Data collected from field plots with mulch and grass strips under sim­ 
ulated rainfall used to show that the transport relationships in CREAMS 
(a model for Chemicals, Runoff, and Erosion from Agricultural Manage­ 
ment Systems) accurately describe particle segregation during deposi­ 
tion by overland flow entering strips of corn stalks and grass.

4. Of six stream flow sediment transport equations evaluated, the Yalin 
equation gave the best results for transport of sand, coal, and soil 
aggregates for slopes and discharge rates characteristic of overland 
flow on farm fields. The equations were tested without calibration 
using parameters recommended in the literature. A manuscript describ­ 
ing the results is under review.

5. The prototype of the new rainfall simulator performed well in a field 
environment. Rainfall characteristics are much improved over those of 
the current simulator. Some components proved too heavy to be easily 
handled and have been redesigned and rebuilt for further field testing.

6. A contract for the National Soil Erosion Laboratory on the Purdue cam­ 
pus was let on December 5, 1979 to Goepel and Demars, General Contrac­ 
tors of Indianapolis, IN. Construction will begin March 4, 1980 with 
completion expected in the summer of 1981. Purdue University was 
awarded the contract for inspection services. The laboratory will 
house eight scientists and about 15 support staff.
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For additional information contact W.C. Moldenhauer (SEA, Agronomy Depart­ 
ment, Life Science Building) or G.R. Foster (SEA, Agricultural Engineering 
Building) Purdue University, West Lafayette, Indiana 47907.

214



USDA-SEA-AR

IOWA

Research activities at the North Central Watershed Research Center, 
Columbia, Missouri, include:

1. Continued measurement of soil losses and affecting variables 
from four field-size watersheds, and several subwatersheds, near 
Treynor, Iowa. Measured soil losses, 1964-79, were compared with 
,soil losses computed from the depletion of Cesium 137 radioisotope 
in the soil profile and with surveyed landform changes, 1969-78 
on a representative subarea, 75 x 840 ft.

2. The migration of eroding headscarps, along with profile and 
crossection changes, was monitored on four gullies and two channel 
systems in southwest Iowa. Instrumentation to define the mode 
of failure of streambanks after passage of headscarps was continued 
at two locations.

For additional information contact Carroll R. Amerman, Watershed 
Research Unit, 207 Business Loop 70 East, Columbia, Missouri 65201.
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Minnesota

Current research at the St. Anthony Falls Hydraulic Laboratory, Minneap­ 
olis, Minnesota, is on the local scour caused by a cantilevered spillway 
or culvert pipe discharging onto a bed of cohesionless sand 0 Variable? 
partly investigated are bed material size (d^ = 0.5, 1, 2, 4, and 8 mn), 
standard deviation of bed material size (1.2, 1 0 4, and 1.6), effect of 
pipe elevation relative to the tailwater elevation (-2, -1, 0, 1, 2, 4, 
and 8 pipe diameters), and effect of pipe slope. The temperature is

maintained constant at 20° C. Dimensionless discharges Q//gD5 are 0«,5, 
1, 2, 3, 4, and 5. (Q is the discharge, g is the acceleration due to 
gravity, and D the pipe diameter.) The flow is interrupted and the 
scour hole is measured at 10, 31 0 6, 100, 316, 1000, 3162, and 10000 
minutes after the beginning of each test 0 Because the apparatus would 
otherwise have been idle for lack of a technician, one scour test was 
allowed to continue to see if it reached a limit. Sediment was still 
being carried from the scour hole after 14-1/4 months. Current work ir 
on data analysis of the 77 test series and nearly 525 scour holes. 
Analyses made so far show that the scour hole contours, expressed as a 
percentage of the maximum depth of scour, can be reduced to a single set 
of elliptical contours for all 6 discharges, all 7 scour periods, all 
5 sizes and 2 gradations of bed material, and the 7 pipe heights for 
which data have been analyzed if suitable normalizing parameters are 
chosen. These analyses were limited to those data where the discharge? 
were insufficient to cause "beaching," i.e 0 , excessively widen the surface 
of the scour hole. The normalizing parameters have been described 
mathematically,. The developed relationships will be checked against 
the original data to see how well the mathematical model represents the 
data. An analytical method has been developed that predicts the asympctotic 
dimensions of the scour hole, that is the scour hole dimensions at 
infinite time 0 A paper describing this method has been submitted to 
the American Society of Civil Engineers Hydraulics Division Journal 0 
To obtain the maximum disturbed dimensions of the scour hole, tests 
are continuing in which the bed material suspended in the plume of the 
jet is removed.

For additional information contact Fred W. Blaisdell, Research Leader, 
SEA-AR, USDA, St. Anthony Falls Hydraulic Laboratory, Third Avenue SE 
at Mississippi River, Minneapolis, Minnesota 55414.
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MINNESOTA

The following research is being conducted at the North Central Soil 
Conservation Research Laboratory at Morris, Minnesota.

1. Hydrological, soil, and water quality conditions were monitored and 
data collected for three years on a forested watershed, and for 
five years on an agricultural watershed. Two of the five years 
resulted in no runoff events on the agricultural watershed because 
of drought conditions. This watershed was closed out in the fall 
of 1979 and data is currently being analyzed.

2. Cropped buffer strips on a 4 percent slope reduced runoff and total 
solids transported from a feedlot by 67 and 79 percent, respec­ 
tively. TN and TP were reduced by an average of 84 and 79 per­ 
cent, respectively. NHi^-N and PO^-N were similarly reduced but 
average NC>3-N in the runoff increased because some NOs-N was gained 
from two cropping treatments, sorghum-sudangrass and oat buffer 
strips. During two years of rainulator tests, the number of coli- 
form organisms in the runoff water was reduced after runoff passed 
through the vegetated buffer strips. Buffer strip lengths of 36 m 
appear to be sufficient to reduce to acceptable levels concentra­ 
tions of both nutrients and microorganisms in feedlot runoff from 
summer rainstorms on feedlot areas of the size tested.

3. A feedlot evaluation computer model was developed to provide a
uniform, systematic method for evaluating the potential pollution 
hazard posed by open feedlots anywhere in the state of Minnesota. 
The purpose of the method is to provide a reasonably uniform and 
equitable means of dispensing public funds for pollution abate­ 
ment based on the severity of the problem posed by each individual 
feedlot. The model has been adopted for use in Minnesota by the 
ASCS, Soil Conservation Service, Soil and Water Conservation Board 
and the Minnesota Pollution Control Agency.

4-. Soil-particle detachment and transport largely depends on the
particle-size distribution, density, and degree of aggregation of 
the matrix soil. Particles in the silt-size range erode more 
easily than clay or sand-size particles. Eroded material can 
generally be classified into two main-size categories, depending 
upon the matrix soil textural classification. Density of soil 
aggregates averages only about two-thirds or less that of primary 
particles and varies inversely with the amount of silt in a soil. 
Sediment particle size is also affected by the percentage of land 
slope, percent vegetative cover, and type of tillage.
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Soils which initially are more than 50 percent sand or clay 
usually produce sediment with particles larger than 50 pm in size. 
High clay content soil produces much sediment with particles 
larger than 1000 urn. Soils that are initially more than 35 per­ 
cent silt usually produce sediment in the silt size range from 2 
to 50 m, with most particles ranging in size from 20 to 35 urn.

5. A microrelief profilimeter has been built and tested to automat­ 
ically scan points on a 1 cm x 5 cm grid spacing to measure soil 
surface elevation. The platform holding the pins is micro­ 
processor controlled and is capable of measuring over 300 surface 
elevations in less than one minute with a vertical resolution of 
1 mm over a 25 cm range. The entire apparatus is light enough to 
be handled in the field by two persons. It is also battery oper­ 
ated for remote use, and the data are recorded on magnetic cas­ 
settes for easy output on a computer controlled plotter. A rain­ 
fall simulator-infiltrometer has also been built and tested. The

f)

simulator consists of four modules which cover an area of 2M- ft . 
The rain is applied continuously through a series of needles 
rather than spray nozzles. The simulator allows for a wide range 
of intensities, from near zero to approximately 20 cm/hr. Erop 
size can also be controlled using air pressure to more closely 
simulate actual conditions. The entire unit is mounted on a pick­ 
up-towed trailer and, as such, can be used at remote field sites.

6. A rainulator was used to apply known amounts of rainfall energy on 
8 plots, 13.3 feet (4.1 m) by 35 feet (10.7 m) on which a history 
of wheel traffic had been established. Standard runoff collection 
procedures were modified to separate erosion and runoff in the 
wheel track from that occurring in the non-tracked area. The 
wheel tracks, while comprising only 22 percent of the total plot 
area, produced 33 percent of the runoff and 50 percent of the 
soil loss originating in the plot. The soil surface sealed more 
rapidly and soil loss rates equilibrated in less time in the wheel 
tracks than in the non-tracked area. Detailed aggregate analyses 
of the matrix soil and sediment indicated that, while the wheel 
tracks contained larger aggregates, these aggregates were less 
water stable than those in the non-tracked area. Wheel traffic 
increased the bulk density and decreased the porosity of the 
surface soil to a depth of about 12 inches (30 cm.)

7. Soil loss was estimated by townships using the USLE for 38 counties 
in Minnesota for a variety of farming systems. Factors were de­ 
rived using soils information derived from the SCS Conservation 
Needs Inventory, crop information derived from SRS Agricultural 
Statistics, land use information from the Land Management Irforma­ 
tion Center, and other necessary information from SCS sources. It 
was found that existing soil erosion exceeded the tolerable limit 
on over 70 of the 675 townships investigated. The effect of alter-
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native cropping sequences, engineering practices, and tillage 
practices was also investigated. It was found that conservation 
tillage practices alone would control soil erosion on all but 16 
townships. Average annual sediment yields were also estimated for 
23 watersheds ranging in size from 262 to 386,000 square kilometers 
Sediment yields ranged from under 50 kg/ha in the north to over 
560 kg/ha in the southeast. Using the erosion and sediment yield 
data, a simple sediment routing technique was developed to prior­ 
itize upland sediment sources on 10 watersheds. It was estimated 
that from 41 to 68 percent of the basin yields resulted from only 
25 percent of the area. This type of information prioritizes 
sediment producing areas so that initiation of conservation prac­ 
tices can be accomplished in the most effective manner.

For additional information contact R. F. Holt, USDA-SEA, Morris, MN 
56267.
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MISSISSIPPI

Research activities at the USDA Sedimentation Laboratory in Oxford, 
Mississippi include the following:

1. Research in cooperation with the North Mississippi Branch 
Experiment Station on no-till and reduced-till systems for cotton, corn, 
and soybeans is continuing. Use of cultivation for weed control in 
no-till planted corn without excessive erosion was reported previously. 
The 2-year average of tests using the same system for soybeans resulted 
in 3.3 t/a soil loss, which is greater than for corn. However, the 
results from 2 years are not conclusive. Annual and cropstage C-factors 
for these no-till and reduced-till systems are being computed for publi­ 
cation and use in the USLE. First year results from no-till cotton 
showed a yield reduction; however, reduced-till cotton yield was almost 
as high as from conventional-till cotton. Both no-till and reduced-till 
cotton yielded as well as conventional-till cotton during the second 
year of the test.

2. The rainulator is being used to study the mechanics of erosion for 
slopes under 3 percent primarily to verify or adjust the factors in the 
USLE. Studies of slope-length on 0.2 percent slopes resulted in soil 
loss proportional to slope length to the power of m = 1.2 sin© 1/ 3 for 
slopes less than 10 percent. Studies of the effect of slope were made in 
1978 but the data have not been fully analyzed. Other factors influ­ 
encing soil loss on low slopes in these valley and river bottom soils 
that are intensively farmed include protection from raindrop impact by 
surface water layers.

3. Research in cooperation with the SCS on flatland watersheds in the 
Mississippi Delta is continuing. One pair of watersheds, 38.5 and 46.2 
acres, is located on 0.2 percent graded slopes. One watershed is on 
Sharkey soil, the other on primarily Commerce soil; both are used for 
cotton production. The sediment yield is being used to verify the U^LE 
and to compute C-factors for cotton grown on nearly flat slopes. Two 
more pairs of small watersheds are being used to study the effect of 
different cotton tillage systems and natural vs. graded slopes on sedi­ 
ment yield. A 640-acre watershed is being used to determine sediment 
yield from typical Delta flatland watersheds. All of the watershed data 
are also being used to develop a simple field sediment yield model based 
on the USLE and sediment delivery ratios.

4. In cooperation with the Soil Conservation Service, four varieties 
of willow were planted in 1976 at the toe of eroded banks of a 120-foot 
wide dredged channel in northern Mississippi. In the first year, 60 
percent of the plantings failed due to high water velocities, bank 
slides, and poor site conditions. The surviving willows are being 
observed for their long-term effect on stabilizing the stream banks. 
Additional plantings of willow, river birch, maiden cane rhizomes, and 
phragmites rhizomes were made in 1978 behind 5000 feet of newly con­ 
structed jacks and fences on Hotopha, Johnson and Peters Creeks in
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Panola County near Oxford, MS. All of the maiden cane rhizomes were 
lost from one storm on May 5, 1978, a month after planting. Losses of 
willow, river birch and phragmites of 70, 63 and 50 percent, respective­ 
ly, were attributed to high water velocities during the May 5 storm and 
to extremely dry weather that followed. Another vegetative study was 
implemented in cooperation with the SCS and the Corps of Engineers. 
Construction on both sides of a 1600-foot reach of Johnson Creek was 
begun in November, 1978 and completed June 20, 1979. The banks were 
finished to a 2:1 side slope. Various combinations of rip-rap, cellular 
blocks and vegetation were installed on 9 treatments along the reach. 
Measurements are being made to evaluate the hydraulic effects of the 
treatments and to determine the erosion resistance of the treatments. 
Also in 1979, various species of shrubs and trees were planted behind 
about 3000 feet of rip-rap dikes, jacks, and fences on Peters, Johnson 
and Hotopha Creeks in Panola County. During FY 1980, approximately 1800 
feet of additional channel banks on Johnson and Goodwin Creeks are 
planned for addition to the existing project. These studies, which will 
be in channel bends, will consist of bank forming on 1:3 slopes with toe 
protection using various materials and techniques. The bank surface 
will be planted to various species and types of vegetation.

5. Instrumentation was installed on a small sediment detention reser­ 
voir (pond) to measure, on a storm basis, water and sediment inflow and 
outflow. Additional instruments are being installed to measure sediment 
concentrations and water temperatures at selected locations and depths 
within the water body. Data collection, scheduled to begin in the 
spring 1980, will provide information on the performance of fine sedi­ 
ments in small impoundments.

6. Amounts and distribution of sediment deposits in 12 small normally 
ponded reservoirs were studied and analysed. In spite of wide varia­ 
tions in reservoir size, shape, and sediment inflow volume, most of the 
structures trapped over 80% of inflowing sediments. Only one, a very 
small pond-type structure, iiad a lower trap efficiency. Fine sediments, 
generally less than 8 microns, were fairly evenly distributed throughout 
most of the reservoirs. Coarse sediments, sand size and larger, were 
usually concentrated at the upstream end of the reservoirs near the 
permanent pool elevation. Mean outflow concentrations did not exceed 
300 ppm and essentially all outflowing sediments were fine material. 
This suggests that flow detention times were sufficiently long in all of 
these structures to permit settling of all but very fine sediment 
particles.

7. Collection of rainfall, runoff, and sediment data on a storm basis 
was continued on two small single cropped (cotton) watersheds in the 
Bear Creek Basin. Excessive rainfall, 40 inches during the first 6 
months of the year, caused flooding of parts of the plots for several 
weeks in the winter and spring. Particle size analyses of soil samples 
from the watersheds were completed. Clay content in the top 8 inches of 
soil ranged from 10 to 35% and the sand content from 30 to 80%.

221



Particle size analyses of selected runoff samples showed that essential­ 
ly no sand is leaving the watersheds. Clay content in the outflow 
ranged to 90% of the total sediment which indicates significant enrich­ 
ment of fine particles as the soil is transported from the watersheds.

8. A set of 15 sediment samples from oxbow lakes in the Bear Creek 
Basin was used to evaluate recently developed, commercially available 
instruments for measuring the particle size and particle size distri­ 
bution of sediment deposits. Particle size distributions were deter­ 
mined by four different procedures including the Sedigraph at Chickasha, 
OK, the Microtrac at Tucson, AZ, the Particle Data Analyzer and the 
conventional pipette procedure at Oxford, MS. While the study is not 
yet complete, the available data are being analyzed. An additional set 
of data is expected from a fifth instrument at the U. S. Army Cold 
Region Research Laboratory, Hanover, NH.

9. A laboratory test channel was modified to accomodate the hydraulic 
simulation of in-channel sediment traps similar to those being used by 
the SCS in channelization projects. Instrumentation has been installed. 
Testing is not yet complete. As a second effort, field evaluation of 
these traps has begun on Juniper Branch of Chicod Creek in North 
Carolina in a cooperative study with the SCS and the USGS. Samples have 
been obtained from six storms, but analysis of the data is not yet 
complete. Field data collection is continuing.

10. A process-oriented mathematical model has been developed describing 
the thermal, suspended sediment, and dissolved material processes in 
shallow, stratified impoundments. This model has been verified by data 
from Lake Chicot in Arkansas. In addition, 3-year data bases of physi­ 
cal, chemical and biological variables have been assembled from Wasp, 
Three-Mile, and Blue Lakes in Mississippi for further model verifica­ 
tion.

11. In a cooperative study with the Wisconsin Department of Natural 
Resources sediment samples from 3 Wisconsin lakes, Honey, Redstone, and 
Black Otter, were analyzed for Cesium 137 content. The location of 
maximum cesium content in the sediment profiles was used to compute 
apparent sedimentation rates at various locations in the lakes. Data 
collected in 1964 and 1979 indicate that apparent sedimentation rates in 
these lakes vary in both time and locations. From 1954 to 1979 computed 
average annual rates range from .80 cm/yr at sites in Black Otter and 
Redstone to a maximum of 2.40 cm/yr at sites in Honey and Redstone. 
These data are providing a data base for management decisions in the 
operation of these and other lakes,

12. Particle size determinations and CS-137 analyses of 58 soil and 
sediment profiles from southwestern Wisconsin were completed. An addi­ 
tional 6 profiles from Allerton Lake were analyzed for CS-137. These 
data were collected for the purpose of evaluating the Cesium-137 method 
for determine soil erosion. Evaluation and interpretation of these data 
are incomplete.
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13. Field data collection on the Bear Creek, Mississippi project,a 
cooperative research study with the Vicksburg District, U. S. Army Corps 
of Engineers, was completed in December,1979. Large amounts of sediment 
and water quality data have been accumulated during the last 4 years 
from this 132 mi 2 delta watershed with numerous in-stream and off-stream 
lakes. Results have been reported quarterly and a final and more 
detailed report is being prepared. Additional study and evaluation of 
the data is being done as time permits.

14. Surveys of various components of the Bear Creek aquatic ecosystem 
were also completed, culminating three years of monthly data collections 
for major trophic levels. Aquatic life in Bear Creek on all levels has 
been affected adversely by runoff associated sediments and agricultural 
chemicals. Monthly collections for plankton showed strong population 
dependency upon runoff associated nutrients. Benthic production in 
lakes was usually limited to hardy species, able to cope with the 
deposited sediment load (up to 7.2 cm/yr). Benthos species diversity 
was low, indicating heavily stressed community structures. Coliform 
bacteria counts showed heavy animal and human contamination of the upper 
portion of the stream system. An aquatic and semi-aquatic plant survey 
by habitat was also concluded. A one-acre rotenone fish study on Mossy 
Lake, an off-stream lake, will allow comparisons between in-stream and 
isolated lakes. Physical and chemical parameters were collected with 
all samples. Detailed study and analyses of the data remains to be 
done.

15. In another cooperative study with the U. S. Army Corps of Engineers 
the collection of sediment and water quality data was continued in 1979 
on Lake Chicot in Arkansas. Sediment and chemical loads entering, within, 
and leaving the lake were monitored on a daily basis. These data were 
combined with flow data to compute sediment and chemical budgets for the 
lake. The data are also being used in the verification of mathematical 
models for predicting sedimentation processes in reservoirs and impound­ 
ments .

16. Sampling of ecological parameters (benthos, plankton (nanno-and 
net), chlorophyll, coliform bacteria) and biochemical oxygen demand in 
Lake Chicot continued on a four-week basis. A subcontractor (University 
of Arkansas-Monticello) supplied monthly C-14 primary productivity 
measurements. Samples from several trophic levels (mainly fish) were 
analyzed for residual pesticides. Measurements of selected water 
quality and sediment parameters and flow characteristics were taken on a 
two week basis to aid in the ecological analysis. Accumulated data 
suggests a definite relationship between primary production and suspend­ 
ed sediments. Benthic organisms appear to be adversely affected in 
stream delta regions by deposited sediments. Surveys indicate an ex­ 
treme imbalance of fish species in the lower lake (which has heavy 
sediment inflow), but preliminary testing results show residual pesti­ 
cide levels to be low except for fishes four or five years old. The 
project is to continue for another year.
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17. Three years of runoff, sediment, and toxaphene yield data were 
summarized for a 15.6-ha Sharkey silty clay watershed in the Mississippi 
Delta and submitted for publication. This report, which includes infor­ 
mation on toxaphene distribution coefficients, concentration frequency 
distributions, disappearance rates, and mode of transport, will be 
helpful in calibrating or testing chemical transport models.

18. Research was continued on the washoff of insecticides from plant 
canopy as functions of rainfall intensity and amount. This study is 
part of an on-going effort to model the movement of insecticides from 
plant canopy to soil and the subsequent transport in runoff and sedi­ 
ments .

19. A 250-ft. test channel with a flow capacity of up to 150 cfs. has 
been equipped for making river-scale studies of sediment transport with 
better control of the independent variables than can be maintained in 
actual rivers. Instruments include continuous sediment load measuring 
devices, and automated depth and bed profile recorders. All data 
collected will be sent directly from experiment to computer for analysis 
concurrent with the experiment. Information obtained will be used in 
establishing better criteria for stable channel designs.

20. A 100-ft. flume with an 18 cfs maximum flow capacity has be~n 
equipped for experimenting with alluvial channel resistance coefficients 
in unsteady flows. The experiments in this flume will be entirely 
controlled by a totally dedicated computer, which will impose a pre­ 
programmed unsteady flow during an experiment, and concurrently acquire 
and analyze the data from the experiment. Instrumentation includes depth 
and discharge controls, and a series of water depth, sand depth, dis­ 
charge, and temperature measuring instruments.

21. Computer codes have been written to investigate patterns of local­ 
ized scour around channel transitions. The schemes use known-discharge, 
finite element techniques and have been used so far to simulate natural 
backfilling of dredged trenches and flow patterns around confluences of 
alluvial streams. Results of preliminary validation runs using some 
available data are satisfactory.

22. A report on stochastic approaches to suspended-sediment transport 
was prepared for the ASCE Task Committee on Stochastic Hydraulics. A 
detailed evaluation of existing stochastic techniques for predicting 
turbulent dispersion of suspended sediment was carried out. The capa­ 
bilities of these techniques along with their limitations were examined, 
and suggestions for their extension to complex cases of practical inter­ 
est were given.

23. Hydraulic-similitude modeling of low-drop channel grade control 
structures is continuing. A low-drop structure is here defined as cne 
in which the physical drop is equal to or less than the upstream 
approach specific head. Tests were conducted at flows ranging from 2COO 
to 4000 cfs (prototype) and in all cases an undulating hydraulic jump
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(stationary wave) developed over the drop and persisted on downstream. 
One method to destroy the stationary wave and its detrimental effects to 
the downstream channel is to place a vertical baffle plate or pier in 
the flow. Model tests are being conducted to determine the geometry of 
the scour hole developed for different sizes of baffle plates and flow 
rates. A generalized, hydraulic similitude study is in progress to 
develop generalized design criteria for low-drop channel grade control 
structures using the baffle plate.

24. Evaluation of the distribution and significance of the valley-fill 
stratigraphic units has continued. Additional wood samples contained 
within or at JJie contacts of the valley-fill units have been collected 
and dated by C analysis. Two dominant/nodes at circa 10,000 C years 
Before Present (BP) and at circa 1000 C years BP contain 42% and 46% 
of the wood samples.,, respectively. In addition, five samples form a 
mode at circa 5000 C years BP and four samples have ages greater than 
40,000 C years BP. The three youngest modes comprise a frequency 
distribution which is in agreement with Holocene paleoclimatic inter­ 
pretation. This apparent paleoclimatic control of the valley-fill 
stratigraphic units enhances the predictive capabilities of the overall 
bank stability study. The utility of such capabilities is based upon 
the previously reported association between bank failure mode and 
valley-fill stratigraphic unit.

25. Photogrammetric interpretation of ASCS aerial photographs has been 
initiated. Channel widths and depths have been measured for Johnson 
Creek for the years 1937, 1944, 1957 and 1975. Approximately 8 feet of 
thalweg lowering have occurred in some reaches since 1944 due primarily 
to headcut migration, and this amount of bed degradation has caused 
many, if not most, of the present bank instability problems. Channel 
widths downstream of the headcut on Johnson Creek are highly variable 
and were not significantly related to channel depth or to longitudinal 
location. Channel widths and depths are significantly related upstream 
of the headcut. These results illustrate the disruptive influence of 
headcuts on "equilibrium" channelized flow conditions, i.e., headcuts 
are local areas of excessive energy expenditure which have formed at 
least partly in response to extrinsic conditions.

26. The interrill erodibilities of seven additional soils were evalu­ 
ated during 1979, using measurements of soil loss from row sideslopes 
during simulated rainstorms at four rain intensities. Of the 16 soils 
studied thus far, erosion rates were the lowest for the well-aggregated, 
fine-textured soils of the Mississippi Blackland Prairie. The 
Mississippi Delta silty clay and sandy loam soils were also of low 
credibility. The silt loams and another sandy loam were moderately to 
highly erodible. The interrill erodibilities for soils tested in a 
bare, worked-up condition have differed by a factor of nearly 7 from the 
least to the most erodible. The size distributions of eroded sediment 
have been determined for all soils that were tested during erodibility 
research. Generally, the sediment from the sandy loam soils was sandy 
loam sized, though slightly coarser than the primary particles of the

225



soils. The sediment from the silt loam soils was generally considerably 
coarser than the primary particles of the soils, though still silt loam 
sized for all soils except one. However, the sediment from the fine- 
textured clay and silty clay soils was much coarser in texture than the 
primary particles of these soils themselves, such that their sediment 
size distributions were those of sandy clay loams or sandy loams. The 
sediment from the finest textured soils was almost as coarse as that 
from the sandy loam soils because so much of it was in the form of large 
aggregates. Sediment size is a major factor that influences the trans­ 
portability of eroded sediment, greatly affecting whether it will >e 
transported and how easily it can be trapped by deposition in filter 
strips or sediment traps.

27. Research was completed on the effect of furrow slope, runoff rate, 
and sediment size on the capacity of concentrated flow to transport 
sediment sizes averaging 77, 151, 302, and 603 jjm along crop row 
furrows. For this coarse sediment, nearly a hundred times more sediment 
could be transported at 1% than at 0.2% slope, nearly a thousand times 
more at 2%% than at 0.2%, and much over a thousand times at 5% than at 
0.2%. As flow rate doubled, transport capacity generally doubled to 
tripled. Transport capacity increased as sediment size decreased. 
These results show that the amount of sediment movement on flatland 
fields will be greatly affected by the sediment size, by the flow rate 
as influenced by rain intensity and furrow length, and especially by the 
slope of the furrow along which the runoff is flowing.

28. In situ measurements of hydraulic conductivity were completed on 
Grenada (fragiudalf) soils. The drainage method for computing conduc­ 
tivities was found to be inadequate for soils with genetic pans or 
impeding layers. The evaporative method using the zero-flux plane as a 
lower boundary yielded useful data. Significant differences were noted 
between in situ measured hydraulic conductivities and those obtained 
from laboratory analyses using the Brooks-Corey relationships.

29. Construction of supercritical flumes for streamflow/sediment 
sampling is nearly complete. Nine of fourteen structures are finished 
with the remaining five in different stages of completion. Installation 
of instrumentation is underway at the completed sites. The instrumen­ 
tation/electronics packages being installed include water level record­ 
ers for headwater and tailwater depths, a Chickasha pumped sediment 
sampler, a Dynatrol density cell, a recording raingage, thermistors to 
measure water, air temperature, and soil temperature. At several sites, 
ground level raingages are being installed in addition to the regular 
raingage. A central climatological site in the watershed measures solar 
radiation, relative humidity, barometric pressure, wind speed and 
direction, and pan evaporation. The data from most of these sites are 
transmitted back to a receiving computer at the laboratory by VHF radio 
telemetry. This gives access to the data on a nearly real time basis. 
Other data types being collected in the watershed include soil moisture, 
crop growth data such as canopy height and density, farm pond water 
levels and channel section profiles. The major use of the data will be
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testing a comprehensive sediment transport model under development at 
the laboratory and reported in another note. Several related projects 
are also using the data including projects on channel stability, 
modeling of subsurface movement of water, and development of a crop 
growth module for use with the erosion model.

30. Several sediment-transport formulas were examined with reference to 
extensive field and laboratory data. The Yang formula gave the best 
estimates for streams carrying fine to coarse sands. The Laursen 
formula worked satisfactorily in small channels carrying silts and very 
fine sands. The Yalin formula was found adequate to predict capacityof 
overland flows carrying particles with sizes and densities typical of 
field situations.

31. A sediment routing model was developed that incorporates the effect 
of sediment-size gradation on stream carrying capacity and on bed evolu­ 
tion processes. The model permits simulation of bed armoring and 
streamwise sorting of bed material. Simulations of field data from 
Pigeon Roost Creek, Mississippi, East Fork River, Wyoming, and San Luis 
Valley Canal, Colorado, gave satisfactory results.

For additional information contact D.G. DeCoursey at the USDA Sedimenta­ 
tion Laboratory, P.O. Box 1157, Oxford, Mississippi 38655.
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USDA-SEA-AR

MISSOURI

1. Trap efficiency research by the SEA Watershed Research Unit 
on three central Missouri reservoirs was continued through 1979. 
This research included the measurement of inflow and outflow of 
sediment to determine trap efficiency on a storm basis. To improve 
the quality of water stored in small reservoirs, a bottom-withdrawal 
spillway is being studied to see what effect it has on the water 
quality in and downstream from two reservoirs. This spillway is 
expected to lower the trap efficiency because it eliminates the 
"dead" storage below the spillway intake which, in turn, reduces 
the detention time of storm runoff since density currents are 
discharged as soon as they reach the lowest point in the reservoir. 
As an example of the effect this spillway has on water quality, 
the phosphorus discharged from the spillway was compared to that 
stored in the reservoir. For one reservoir, the ortho-P discharged 
was 1.5 times greater than that stored, nitrate-N was 1.4 times 
greater, and ammonium-N was 1.3 times greater. For the other 
reservoir, ortho-P was 7.4 times greater, nitrate-N was 1.3 times 
greater, and ammonium-N was 1.9 times greater in the outflow than 
that stored in the reservoir. Sediment was likewise greater in 
the outflow than in the stored water. These trends should reduce 
the problems of sedimentation and eutrophication in reservoirs 
equipped with the bottom-withdrawal spillway.

For additional information contact Carroll R. Amerman, Watershed 
Research Unit, 207 Business Loop 70 East, Columbia, Missouri 65201.
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USDA-SEA-AR

NEBRASKA

1. Resurvey of actively eroding channel headscarps (15-20 ft. 
high) in 20 sq. mile Dry Creek Basin, Frontier & Lincoln Counties, 
Nebraska show that some have moved upstream more than 1000 feet 
since 1951, with appreciable channel filling at the original scarp 
location. Further study of this well-monumented drainage area 
is expected to yield considerable information on sediment delivery 
mechanisms and optimum grade control treatments.

For additional information contact Carroll R. Amerman, Watershed 
Research Unit, 207 Business Loop 70 East, Columbia, Missouri 65201
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NEBRASKA

Research at Lincoln, Nebraska pertinent to research and erosion is con­ 
ducted on two farms in Stanton County, 100 and 112 miles north of 
Lincoln. These studies are on Nora and Crofton soils, typical of the 
lands where undulating topography and slopes are such that terraces 
cannot be installed and farmed with reasonable effort. Small areas of 
these lands often contribute major sediment production within a water­ 
shed and are of serious continuing concern in the Missouri Valley Loess 
and Table Land areas.

1. Sediment and water control basins (discontinuous terraces) have 
been constructed with riser inlets and underground pipe outlets. 
The basins impound runoff and discharges are controlled through 
the riser inlets. The basins have selected designs for 2-, 5-, 
and 10-year frequency storms downslope on each subwatershed 
drainway. The basins are on terrace spacing and permit parallel 
row-crop tillage. Runoff in excess of the detention storage and 
discharge capacity of the underground pipe is discharged as over­ 
land flow on the adjacent ridge.

Each instrumented basins has a water stage recorder to provide a 
runoff hydrograph of the discharge through a calibrated riser 
and an orifice plate. Programmed samplers take discrete samples 
from the pipe discharges at selected time intervals during runoff.

Construction of some basins were completed in 1978 and the balance 
in the spring of 1979. Despite soil disturbance and loss of 
residue by construction which reduce infiltration, no runoff event 
provided more than half-capacity impoundment in any basin. Some 
basins have had little impoundment with any event to date. Appreci­ 
able transported solids have been found only in samples from the 
initial discharge and prior to impoundment in the basin. Impound­ 
ment permits deposition in the basin. These minimal soil losses 
on runoff compare with losses of up to 20 tons per acre inch of 
runoff measured from unprotected drainways in these fields prior 
to installation of the basins. Added protection from crop residues 
under conservation tillage is expected to decrease both soil move­ 
ment and runoff.

Farmability of the fields have been greatly improved with savings 
in fuel. Only the backslope of each structure is lost to cultiva­ 
tion and this is offset by the elimination of unneeded waterways.

For additional information contact LaVerne E. Stetson, Agricultural 
Engineering Department, University of Nebraska, Lincoln, NE 68583.
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OHIO REGION 

SCIENCE AND EDUCATION ADMINISTRATION

Research Activities at the U. S. Department of Agriculture-SEA-AR in 
Coshocton, Ohio include the following:

1. Erosion plots have been established at 2 mine sites in Ohio. 
They are sited on 4 different uniform slopes ranging from 9 to 
30 percent. The plot lengths range from about 12 feet to 290 
feet. The lengths of the plots are distributed on these slopes 
with the shorter plots on the steeper slopes. Nine plots have 
reclamation treatments of mulch rates and depths of topsoil. Data 
will be collected for practical use to verify and/or improve 
erosion models for surface mine planning.

2. A flow proportional sampler was developed for use on the erosion 
plots in item 1. The objectives for development included the 
necessity for the use of readily available materials and rapid 
assembly, and a minimum of special efforts to install. The 
sampler catches all the runoff and diverts the flow on a timed 
basis. Proportionality is a function of only time. Tests 
indicate that the sampler is very accurate for the range of flows 
expected from standard sized plots.

3. Sediment data have been collected for 2 watersheds that have 
experienced surface mining. Analysis is underway to determine 
the impacts of mining on sediment yield.

For additional information contact James V. Bonta, U. S. Department 
of Agriculture-SEA-AR, P. 0. Box 478, State Route 621, Coshocton, 
Ohio 43812.
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OKLAHOMA

Research activities at the SOUTHERN PLAINS WATERSHED AND WATER QUALITY 
LABORATORY, Durant and Chickasha, Oklahoma, include:

1. An investigation of the effects of varying land uses on amount of run­ 
off and sediment discharges. Amounts of runoff and sediment discharges 
for 1979 are being computed for watersheds at El Reno and Woodward, 
Oklahoma. At El Reno, eight watersheds were studied. Four watersheds 
were in wheat, however, severe heat problems precluded grain harvest 
and they were grazed out. These four watersheds were moldboard plcved 
in early June. Two watersheds were seeded to sorghum while the otter 
two remained fallow. Sorghum was harvested in mid July for hay. Tie 
four other watersheds remained in native grass and were grazed after 
June 29. One watershed was burned on March 30. Fertilizer, 50 lbs/ac 
of N, was applied to two watersheds during early April. Grazing we.s 
limited on three of the watersheds to maintain high quality forage. 
Considerable runoff occurred during the year. At Woodward, Oklahoma, 
four watersheds were continued in range. Two watersheds remained in 
grass and were grazed at varying rates throughout the year. The other 
two watersheds were moldboard plowed in June and planted to wheat dn 
early November. At Bushland, Texas, three graded terraced cropped 
watersheds and two small grass plots were sampled for runoff, sediFent 
yield and water quality.

2. An investigation of the techniques of particle size analysis of water­ 
shed soils, material in transport from the watershed, and deposited 
sediments is being conducted. Particle size analysis of suspended 
sediment samples from two Fort Reno watersheds indicated that fine 
particles are aggregated under natural conditions. Particles smaller 
than 25 microns were aggregated in samples from higher flows with higher 
sediment concentrations. In lower flows with lower concentrations and 
generally with finer size distributions, only the particles smaller 
than 10 microns were aggregated. Aggregation appears to be related 
to sample concentration and/or particle size distribution. A com­ 
parison of methods for deposited sediments (D_Q = 10 microns or lers) 
is being conducted.

3. An investigation into the methods and procedures to evaluate and de­ 
velop sediment yield estimates. An average El distribution curve 
from k raingages on the cropland watersheds was compared to the El 
distribution curve in handbook 537. The curves differed by less than 
1% for November-February. The curve was higher than the curve in 
handbook 537 for March-June and was lower for July-October. Maximum 
difference between the two curves was 13$ at the end of May. The 
change in distribution lowered the C factor 7»5$ on the cotton water­ 
sheds and 6% on the wheat watersheds. Annual El for the 10 year period
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averaged 205 compared to 2^0 from handbook 537. The two factors com­ 
bined resulted in a reduction in estimated erosion of 20% compared 
to the handbook values.

h. An investigation of radioactive cesium as a possible tool to dis­ 
tinguish sheet and rill erosion from gully erosion was conducted. 
The results were inconclusive. The cesium content of the suspended 
sediment from the gully watershed was higher than that from the water­ 
shed where sheet and rill erosion dominates even though the reverse 
was true for the sampled surface soils on the watersheds. If the 
method is not useable on small size single source watersheds, it probably 
would not be suitable on larger watersheds with more diverse and complex 
erosional processes.

5. An investigation of 18 empirical, lumped-parameter sediment yield models 
for watersheds in the Southern Plains is being conducted. Predictions 
with these are being compared to measured yield data for the larger 
Southern Plains watersheds. Comparison of these models may indicate 
a useable model exists and the study would bring to light pertinent, 
otherwise overlooked, variables.

6. An investigation of the adoption of a distributed parameter, determi­ 
nistic watershed sediment yield model for use in the^Southern Plains. 
Reservoir trap efficiencies have been determined on an individual storm 
basis for a floodwater retarding reservoir having sediment measuring sta­ 
tions on the main inflow channel and the outflow. Trap efficiencies 
were roughly inversely related to the volume of main channel water in­ 
flow and ranged from 100 percent for small inflow events that did not 
spill to TO percent for a large flow event.

For additional information contact J. Roger McHenry, Director, USDA-SEA- 
Southern Plains Watershed and Water Quality Lab, P.O. Box 1^30, Durant, 
OK 7U701.
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OREGON

Research activities at the Columbia Plateau Conservation Research Center, 
Pendleton, Oregon include the following:

1. Runoff and soil erosion from a permanent site in a wheat-pea rota­ 
tion is now in its third season of operation. The site is located 
nine miles east of the Columbia Plateau Conservation Research 
Center at an elevation of 2400 feet. Average annual precipitation 
is approximately 22 inches. The site consists of six plots each 
110 X 13.3 feet and associated runoff and sediment sampling equip­ 
ment and instrumentation. Two of the plots are in permanent fallow, 
two plots have winter wheat followed by peas or spring wheat and 
the two remaining plots have peas or spring wheat followed by 
winter wheat. Tillage and simulated planting operations are made 
on the fallow plots at the same time they are completed on the 
plots for the other treatment combinations. Meteorological vari­ 
ables are also recorded continuously at the site. Numerous run­ 
off and erosion events during the 1977-78 and 1979-80 winter 
seasons. No runoff occurred during the 1978-79 season. Site 
improvements have been the installation of additional water level 
recorders on each flume to obtain a better definition of the run­ 
off hydrographs. A shallow seismic survey completed in late 
summer indicated that one of the important factors in generating 
surface runoff is the existence of a dense and probably imperme­ 
able layer which underlies the site. In addition, variations in 
seismic velocities in the near surface layer indicate areas of 
high density and low permeability, which are spatially discon­ 
tinuous and must also generate surface runoff. Marked color 
changes, bulk density and texture all three show this layer to 
occur at 30 to 40 cm. An expanded network of piezometers for 
monitoring underground flow was installed; the site has been 
equipped with a standard weather bureau shelter housing a mech­ 
anical hygrothermograph and maximum-minimum thermometers.

2. To monitor wintertime soil erosion in the Pacific Northwest, 
plots must be instrumented after the last fall operation. Such 
plots must also be set up for servicing from an all weather 
road. Thus borders must be installed quickly without trampling 
and vehicular traffic in farm fields. A prototype border planter 
was developed to be hand carried into the field, easily assembled 
in field at the top of the plot, and then pulled toward the edge 
of the field using a winch on a 3/4 ton pickup. The border 
planter was made to install vinyl impregnanted canvas into which 
nylon staves were sewn. These borders are light and sturdy, and 
can be reused. This prototype border machine performed well in 
dry soil irrespective of residue amounts present; in wet soil 
only small amounts of surface residue could be negotiated. A 
second lighter prototype is to be tested for performance in 
wet soils with large amounts of residue present.
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3. A new and different program of soil erosion research in northeastern 
Oregon was initiated in September ,of 1979. Fourteen plots, each 
3 X 18 meters were installed using the border planter after fall 
tillage and planting operations were complete at 5 sites. The sites 
are located in Wasco, Gilliam, Morrow, Sherman, and Umatilla coun­ 
ties, Oregon. All except in Umatilla County were winter wheat after 
fallow; winter wheat was planted after wheat at this Umatilla County 
site. These sites represent the variety of physical and climatic 
variability found on the Columbia Plateau. Each site is instrumented 
to continuously record air temperature, soil temperature, relative 
humidity, and precipitation; each plot is equipped with a holding 
tank containing a water stage recorder so that runoff amounts and 
rates can be determined. In addition, a frost tube is located at 
each site and snow water equivalent on each plot is determined each 
week. After each runoff event water samples are collected from each 
holding tank and analyzed for sediment concentration. Numerous run­ 
off and erosion events have been observed this year. The plots are 
removed in April and re-installed at different sites each fall after 
fall tillage is completed. Preliminary analysis of this years data 
indicates that frozen soils and snowmelt were causative factors in 
12 out of the 15 observed runoff-erosion events. The vinyl impreg­ 
nated canvas borders performed as well as or better than sheet 
metal borders used at the permanent erosion site.

For additional information contact John F. Zuzel or R. R. Allmaras, 
Columbia Plateau Conservation Research Center, USDA-SEA-AR, P. 0. Box 
370, Pendleton, OR 97801
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TEXAS

Research activities at the Grassland, Soil and Water Research Labora­ 
tory at Temple, Texas include the following:

1. A new project, Conservation-Tillage Systems for Dryland Crop
Production in the Texas Blackland Prairie, was initiated. A new 
planter was designed, fabricated, and tested by operating in oat 
stubble, sorghum stubble, cotton stubble, and tilled soil while 
planting forage sorghum, grain sorghum, cotton, and wheat. Three 
comparison watersheds which had been treated by preparing flat- 
topped wide beds were altered by forming ridged wide beds for 1980 
corn production. Controlled traffic was used with all wide-bed 
field operations. Plant populations, surface residue, flow, and 
sediment were measured for the watersheds. Control of Johnson- 
grass was a problem without fallow tillage. Development was 
started on a sweep herbicide incorporator and a between-rows rope 
type herbicide applicator for weed and grass control in residue 
covered fields.

2. The MUSLE was linked to the CREAMS (Chemical Runoff and Erosion 
from Agricultural Management Systems) hydrology model option 1 for 
testing. The runoff-sediment model was applied to 57 basins 
across the U.S. Basin characteristics, land use, and climatic 
conditions ranged widely. Some of the input data was estimated 
because SCS is still assembling land use and soils information for 
a few of the basins. However, the present results are quite 
encouraging. The R 2 value obtained by comparing the measured and 
predicted average annual sediment yields for the 57 basins is 
0.83.

3. A model was conceptualized for simulating upland soil erosion. 
The dynamic model simultaneously solves equations describing 
detachment by rainfall, and deposition, reentrainment, and degra­ 
dation by concentrated flow. It allows a detailed description of 
topography, soils, vegetative cover, crop reside, and conditions 
caused by tillage. The model is in the early stages of testing. 
When the model is fully developed it will be combined with a 
sediment routing model to form an upland-channel erosion sedi­ 
mentation model. The upland-channel model will be linked to a 
hydrology-nutrient-crop growth-tillage model for use in evaluating 
the effects of management strategies and determining soil loss- 
crop production relationships.

For additional information contact Clarence Richardson, Research Leader, 
USDA-SEA-AR, Southern Region, P. 0. Box 748, Temple, TX 76501
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WASHINGTON

The following research is being conducted by the Land Management and 
Water Conservation Research Unit at Pullman, Washington:

1. A portable, photographically recording rill meter is being used to 
measure soil loss from rills from selected field sites at the end of 
the erosion season. The purposes of the study are to determine (1) 
the effect of slope length and steepness on loss, and (2) the 
variation of soil loss across the climatic belts of eastern 
Washington and northern Idaho. The results from this study, 
initiated in 1973, will be used in developing a second generation 
adaptation to the Pacific Northwest of the Universal Soil Loss 
Equation.

2. Runoff plots have been installed on fields in eastern Washington on 
various crop treatments including conventional, reduced, and no-till 
seeded winter wheat, and various primary tillages of wheat stubble. 
The purposes are (1) to determine the effect of crop treatments on 
(a) runoff, (b) soil loss, and (c) nitrogen and phosphorous in runoff 
water; (2) determine the effect of slope length on relative 
magnitudes of sheet and rill erosion; (3) determine the effect of 
certain conservation practices on runoff and erosion; and (4) 
determine potential for residue harvesting for biomass conversion 
processes. Instrumentation includes frost depth meters to determine 
the effect of crop treatment on frost depth and subsequent runoff and 
erosion following periods of frozen soil.

3. A crop management factor evaluation model is being developed for use 
in the adaptation of the Universal Soil Loss Equation to the Pacific 
Northwest. The model will consider such factors as surface residue, 
tillage operations, vegetative cover, and soil moisture content prior 
to and during the winter erosion season.

4. A sediment transport and delivery rate study is being conducted on a 
27.1 square mile watershed. A PS-69 automatic pump sampler, located 
near a USGS gaging station, is used to collect suspended sediment 
samples. Several channel cross sections are measured before and 
after the erosion season to estimate the amount of channel 
aggradation or degradation and are used with upland erosion and 
valley deposition measurements and estimates to calculate delivery 
ratio. Data from the study are also being used to determine sampling 
frequency requirements for streams in agricultural watersheds of the 
Palouse.

For additional information, contact Donald K. McCool, USDA, SEA, AR, 
Agricultural Engineering Department, 219 Smith Engineering Building, 
Wahington State University, Pullman, WA 99164.
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LABORATORY AND OTHER RESEARCH ACTIVITIES 

Water and Power Resources Service

The regular meeting of the Technical Committee to the Subcommittee on 
Sedimentation at the St. Anthony Falls Hydraulic Laboratury in St. Paul, 
Minnesota, was attended. In addition to regular business, the committee 
examined the first set of data on the Bedload-Sampler Calibration Research.

A representative of the Water and Power Resources Service attended the Spring 
Meeting of the American Geophysical Union which was held in Washington, D.C., 
the week of May 28, 1979. This representative also participated at the 
meeting of the AGU Committee on Erosion and Sedimentation which was held in 
conjunction with the AGU Spring Meeting.

The Fourth National Hydrotechnical Conference in Vancouver, Canada, was 
attended. The 2-day technical sessions were highlighted with a 1-day field 
trip to visit the hydraulic model of the Fraser River in Vancouver, anc1 a 
river tour of the Lower Fraser River to observe training structures. 
Exceptional technical papers were presented in the field of sedimentation and 
river morphology.

A series of four lectures on "Water Related Sediment Problems" was presented 
to participants in the 1979 Water Systems Management Workshop held in P*nver, 
Colorado, November 4-9, 1979.

A clay erosion test apparatus was designed to be built and used at the Grand 
Coulee Project to determine critical shear on 0.028 nr (1 ft^) samples of clay. 
Undisturbed samples considered representative of varved and massive cleys will 
be taken from the bottom of the Columbia River downstream of the dam. Results 
of the erosion tests will be used to help determine protective requirements for 
riverbank stabilization.

A 1:48 scale physical model of the combined spillway and outlet basin for 
Canyon Ferry Dam, Upper Missouri Basin Project, Montana, was used to study 
backflow of sediment from the river into the basin due to unbalanced flow and 
turbulence. Procedures for cleaning the basin by flow rather than using heavy 
equipment were also investigated.

A 1:36 scale model of McPhee Dam, spillway and stilling basin, Dolores River 
Project, Colorado, was used to study scour in the downstream river during 
spillway flow flipout.

A representative attended the regular meeting of the Technical Committee to 
the Subcommittee on Sedimentation in Knoxville, Tennessee. The meeting was 
highlighted with a 1-day field trip over the TVA coal strip mine reclamation 
programs near Knoxville.
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This appendix is a computerized index of available sediment data from 
the National Water Data Exchange (NAWDEX). NAWDEX is an interagency 
program to facilitate the exchange of water data and to promote the 
standardization of water-data handling procedures. The participants 
in the NAVDEX program are those Federal, State, and local governmental 
organizations, and private organizations that collect and use water data.

NAWDEX maintains a "Master Water Data Index" which is a computerized index 
of available water data. The index contains information on sites for 
which water data are available, the location of these sites, the type of 
site, the data-collection organization, the types of data available, the 
major water-data parameters for which data are available, the frequency 
at which these parameters are measured, and the media in which the data 
are stored.

NAWDEX Definitions

Hydrologic Unit Codes This an eight-digit numeric code identifying 
the site's location with reference to the areal definitions shown on 
the USGS State Hydrologic Unit Maps. The first two digits represent 
Water Resources Council regions (see Figure 1), the second two digits 
represent Water Resources Council subregions, the third two digits 
represent the National Water Data Network accounting units, and the 
fourth two digits are the cataloging units of the Catalog of Information 
on Water Data maintained by the Office of Water Data Coordination.

Station Name The station name is assigned by the participating 
organization for the sites where it conducts water-data collection 
activities. It may contain both the name and location of the site.

State This two-digit number is assigned to those sites which are 
physically located within the conterminous United States, Alaska, 
Hawaii, Puerto Rico, and Okinawa. It bears no relationship to the 
organization or office that is responsible for the operation of the 
sites (see Table 1).

County This three-digit number is assigned to those sites which are 
physically located within a specific county. Census divisions are 
used, instead of counties, for Alaska (see Table 1).

Site Type This two-character alphabetic code describes the type of 
water body subject to hydrologic data collection activities at the 
site, or the type of data collected at the site.

Code Meaning

SW-Stream A body of water flowing in a natural channel as distinct 
from a canal.

CN-Canal An artificial waterway designed for navigation or for 
transporting water for municipal water supply, land 
irrigation, or drainage.
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DR-Drain

ES-Estuarine 
Zone or 
Estuary

SS-Specific 
Source

OC-Ocean

A small artificial water-course designed to drain swampy 
areas or irrigated lands. Theoretically it is actually 
a small canal, but it is referred to as a "drain" in many 
localities.

The term "estuarine zone" means an environmental system 
consisting of an estuary and those transitional areas 
which are consistently influenced or effected by water 
from an estuary such as, but not limited to, salt 
marshes, coastal and intertidal areas, bays, harbors, 
lagoons, onshore water, and channels. The term "estuary" 
means that part of a river or stream, or other body of 
water having unimpaired connection with the open sea 
where the sea water is measurably diluted with fresh 
water derived from land drainage. The term includes 
estuary-type areas of the Great Lakes.

An artificial conduit or other conveyance where pollutants 
are discharged (from factories, sewage treatment plants, 
etc.) into a water body or aquifer.

A site located in any of the world's oceans.

Drainage Area is the area of the stream at the specific location of the 
site, 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 site; it includes all closed basins, 
or noncontributing areas, within the total drainage area.

Basin Description This numeric code may contain up to three digits. It 
is used to classify conditions in the drainage area of the data collection 
site. Code "3" (urban) and code "4" (natural) are mutually exclusive; 
one or the other will always be present but both will never be present 
for one specific site.

Code

1 Regulation
2 Diversion

3 Urban

4 Natural

Meaning

The artificial manipulation of the flow of a stream. 
The taking of significant quantities of water from a 
stream or other body of water into a canal, pipe, or 
other conduit.
The situation where streamflow patterns at a site are 
effected significantly by urban development. The effect 
is considered to be significant when approximately 20-25 
percent or more of the drainage area is covered by a 
dense road grid (indicating the presence of impermeable 
surfaces of roads, parking lots, and building roofs). 
The opposite of "urban."
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QW Begin Year This four-digit number identifies the calendar year in 
which the acquisition of water quality data was first begun at a site, 
regardless of the types of water quality data that were collected. This 
date will never change even though water quality data collection may 
be deactivated and reactivated several times during a site's history.

QW End Year This four-digit number identifies the calendar year in which 
all water quality data collection activity at a site was discontinued. 
If at a later date the collection of any of the water quality parameters 
is resumed, the former end date is deleted.

Data Collection Frequency Codes These codes indicate the intervals of 
time for which records of water data are available. The meaning of the 
codes sited in the table below are self explanatory except for "continuous.'' 
Continuous records are those which are based upon recordings of data at 
intervals of 4 hours or less (6 or more times in a 24-hour period). 
Continuous records based upon data automatically recorded by a recording 
instrument are associated with frequency codes "I" or "J," while continuous 
records based upon manually recorded observations are associated with 
codes "C" or "D." Data collected at intervals greater than 4 hours but 
at least once daily fall under the codes designated as "daily." Data 
collection intervals that actually fall between those listed below are 
recorded under the next longer frequency.

Meaning Code Year- Code Code ^,
Round Seasonal Eliminated 

Continuous-Recorder Instrument I J L
Continuous Nonrecorder CD T
Daily 0 P 2
Weekly W X 3
Bi-weekly F G 4

Monthly M N 5
Bi-monthly H K 6
Quarterly Q R 7
Semiannual (twice per year) S 8
Annual (once per year) A 9

Other Periodic (less often than
once per year) B 

Seasonal (no time period specified) Y 
Data collected at an irregular or
unspecified frequency Z 

Unique (one-time measurement) U 
Eliminated Activity E

  The Eliminated Frequency Codes may be used to indicate that the collection 
of data for a single parameter, or data component, has been discontinued 
at a site and that data were being collected at the frequency indicated at. 
the time of discontinuance.
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Organization Code This code is assigned by the NAWDEX Program Office and 
is the unique identifier for participating Federal and non-Federal 
organizations that actively collect and store water data. Non-Federal 
organizations include State, county, and municipal organizations as 
well as intergovernmental compacts, private organizations, universities, 
and any local organizations at other than county or municipal level (se^. 
Table 2).

Storage Media This one-character alphabetic code identifies the type 
of data storage.

Code Meaning

P Published Includes methods of data dissemination 
such as documents (work sheets, etc.) which may be 
copied or communicated over the telephone, as well 
as formal publications.

C Computer recognizable format Includes data stored in
digital form in punched paper tapes, punched cards ? magnetic 
tapes, magnetic disks, etc., that potentially can be 
transmitted to computer terminals and displayed on cathode- 
ray tube screens, printed out on paper, or copied to 
another digital recording media.

M . Microfilm Includes data that has been recorded on 
microfilm or microfiche.

D C and P Computer recognizable format and published. 

E C and M Computer recognizable format and microform.

F C, P, and M Computer recognizable format, published, and 
microform.

G M and P Microform and published.

244



ro .> Ln

W
at

er
 R

es
ou

rc
es

 
R

eg
io

ns

cj
K

au
a.

 
(2

0
) 

O
ah

u 
M

ol
ok

ai

Fi
gu
re
 
1
.
 
W
a
t
e
r
 
Re
so
ur
ce
s 

Re
gi
on
s 

of
 
th
e 

Un
it
ed
 
St

at
es

.



Table 1.  Code numbers and abbreviations used for States (and other areas) and code numbers used for counties and independent cities

STATES AND THEIR CODES

Alabama .....
Alaska .......

California .....
Colorado .....
Connecticut . .
Delaware

Code Abbr. Code Abbr. 

....... 01 AL Hawaii ..... 1 5 HI M

....... 02 AK Idaho ...... 16

....... 04 AZ Illinois ..... 17

....... OS AR Indiana .... 18

....... 06 CA Iowa ...... 19

....... 08 CO Kansas ..... 20

....... 09 CT Kentucky ... 21
...... in HF I.mikiana ')').

District of Columbia .11 i

Georgia ......

IP Mainp  ) *

....... 12 FL Maryland ... 24

....... 13 C.A

ID M
IL M

assachusetts . . .

innpsnta

IN Mississippi ......
IA Missouri ........
KS Montana .......
KY Nebraska ......

ME New Hampshire . .
MD New Jersey

AND ABBREVIATIONS

Code Abbr. Code Abbr. Code Abbr. 

. 25 MA New Mexico ..... 3S NM South Dakota . . 46 SD

. 26 MI New York ......
27 MN North Carolina . . .

, 28 MS North Dako*"
29 MO Ohio

, 30 MT Oklahoma ......
. 31 NB Oregon .........
  32 Nv «rennsyiV3nia «...
. 33 NH Rhode Island ....

34 N' Smith Tarnlina . .

36 NY Tennessee .
37 NC Texas ....
38 ND Utah .....
39 OH Vermont . .
40 OK Virginia . . .
41 OR Washington ......

47 TN
48 TX
49 UT
50 VT
51 VA

42 PA West Virgin's ... 54 WV
44 RI Wisconsin . . 5S WI
45 SC Wyoming , . 56 WY

STATES, COUNTIES, AND INDEPENDENT CITIES 

[States are arranged alphabetically by their symbols; counties (census divisions) and independent cities are in numerical order within each State]

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
OS1
053
055
057
059
061
063
065
067
069
071
073
075
077
079
081
083
085
087
089
091
093
095
097
099
101
103
105
107
109
111
113
115
117
119
121
123

.A13SK&

Alabama
County
Autauga
Baldwin
Barbour
Bibb
Btount
Bullock
Butler
Calhoun
Chambers
Cherokee
Chilton
Choctaw
Clarke
Clay
Ckbume
Coffee
Cdbert
Conecuh
Coosa
Covinfton
Cremha»
Cullman
Dak
Dallas
DeKalb
Klmorc
Fscambia
Etowah
Fayette
Franklin
Geneva
Gieene
Hak
Henry
Houston
Jackson
Jeffenon
Lamat
Uuderdak
Lawrence
Lee
Limestone
Lowndes
Macon
Madison
Marengo
Marion
Marshall
Mobile
Monroe
Montgomery
Morgan
Perry
Pickens
Pike
Randolph
RusseB
StChttr
Shdby
Sumter
TaBadega
Takapoou

Cam.
125
127
129
131
133

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
053
055
057
059
061
063
065
067
069
071
073
075
077
079
081
083
085
087
089
091
093
095
097
099
101
103
105
107
109
111
113

Tuscatoota
Walker
Washington
Wilcox
Winston

Arkansas
County
Arkansas
Ashky
Baxter
Benton
Boone
Biadky
Calhoun
CanoU
Chicot
Clark
Clay
Ckbume
Cleveland
Columbia
Conway
Ctaajhead
Ciawford
Critlenden
Cross
DaBas
Desha
Drew
Faulkner
Franklin
Fulton
Garland
Grant
Greene
twntpstCaM
Hot Spring
Howard
Independence
Izard
Jackson
Jefferson
Johnson
Lafayette
Lawrence
Lee
Lincoln
Little River
Logan
Lonoke
Madison
Marion
MiBer
Mississippi
Monroe
Montgomery

Newton
Ouachita
Petty
Philips
Pike
POIMCtt

Poft

Con.
115
117
119
121
123
125
127
129
131
133
135
137
139
141
143
145
147
149

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
053

Pope
Prairie
Pulaski
Randolph
St Francis
Saline
Scott
Searcy
Sebastian
Sevier
Sharp
Stone
Union
VanBwen
Washington
White
Woodruff
YeU

AltoOM
County
Apache
Cochise
Coconino
Gia
Graham
Gteenkc
Maricopa
Mohave
Navajo
Pima
Final
SantaCnu
Yavapai
Yuma

Catafonta
County
Alameda
Alpine
Amador
Butte
Cataveras
Cohisa
Contra Costa
DelNorle
El Dorado
Fiesno
Gfcnn
HumboUt
Imperial
Inyo
Kern
Kings
Lake
Lassen
LwAngcki
Madera
Matin
Mariposa
Mendocino
Merced
MJodoc
Mono
Monterey

Cm
055
057
059
061
063
065
067
069
071
073
075
077
079
081
083
085
087
089
091
093
095
09?
099
101
103
105
107
109
111
113
115

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
053
055
057
059
061

Napa
Nevada
Orange
Placer
Phimas
Riverside
Sacramento
SanBenito
San Bentardino
San Diego
San Francisco
SanJoaquin
SanLuisOMspo
SanMateo
Santa Barbara
Santa data
SantaCnu
Starta
Siena
Siskiyou
SoUno
Sonoma
Stanislaus
Sutler
Tehama
Trinty
Tulare
Tuohimne
Ventura
Yc4o
Yuba

Cola ado
County
Adams
Akmosa
Aiapahc*
Arehukta
Baca
Bent
Boulder
Chaffee
Cheyenne
CkarCieek
Conejos
Costilto
Crowky
Cutter
Delta
Denver
Dolores
Douglas
Eat*
Eftert
El Paso
Ftemont
Garfidd
Giapin
Grand
Gunnison
Hinsdak
Huerfano
Jackson
Jefferson
Kiowa

Cm Cm
063
065
067
069
071
073
075
077
079
081
083
085
087
089
091
093
095
097
099
101
103
105
107
109
111
113
115
117
119
121
123
125

001
003
005
007
009
Oil
013
015

001

001
003
005

001
003
005
007
009
Oil
013
015
017
019

Kit Carson
Lake
La Plata
Larimer
Las Animas
Lincoln
Logan
Mesa
Mineral
Moffat
Montezuma
Monlrose
Morgan
Otero
Ouray
Park
MkifttitMnuiiep*
Pitkin
Prowers
Pueblo
RioBlanco
RioGrande
Routt
Saguache
San Juan
SanMiguel
Sedgwk*
Summit
Telkr
Washington
Weld
Yuma

Connecticut
County
FavfkM
Hartford
UtchfieM
Middksex
New Haven
New London
ToUand
Windham

DMtfctofCohnnbii
Washington

Dataware
County
Kent
Newcastle
Sussex

Florida
County
Alachua
Baker
toy
Bradford
BtevMd
Biowaid
Calhoun
Charlotte
Citrus
day

021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
053
055
057
059
061
063
065
06T
061
071
073
075
07T
075
081
083
085
08T
08?
091
091
095
09T
09T
101
10?
105
IOT

> ior
III
113
115
117
11?
121
123
125
127
12!*
131
13?

oor
oor
oor
00"
00"

Collier
C      -*- 

OIUnHHB

Dade
DcSoto
Dixie
Duval
Escambie
Fhgkr
Franklin
Gadsden
Gikhrisi
Glades
Gulf
Hamlton
Hardee
ila>a»iaar>inviiwy
Hernando
H«hlands
HUbborough
Holmes
Indian River
Jackson
Jefferson
Lafayette
Lake
Lee
Leon
Levy
Liberty
Madison
Manatee
Marion
Martin
Monroe
Nassau
Okaloosa
Okeechobec
Orange
Osceola
Palm Beach
Pasco
Pinettas
Polk
Putnam
St Johns
St. Luck
Santa Rosa
Satasota
Seminok
Sumter
Suwannee
Taylor
Union
Vohisia
WafcuBa
Wahon
Washington

Geoe*a
County
Appttng
Atkinson
Bacon
Baker
Baldwin

*At end of State listings.
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STATES, COUNTIES, AND INDEPENDENT CITIES-Continued

Co*.
053
055
Of1
059
061
063
065
067
069
071
073
075
077
079
Ml
083
015
017
019
091
093
095
097
099
101
103
105
107
109
111
11)
115
117
119
121
123
125
127
129
131
13)
1)5
137
139
141
143
145
147
149
151
153
15S
157
159
161
163
165
167
169
171
173
175
177
179
111
113 
115
117

191
193
195
197
199 
201 
203 
205
107 
209

001
003 
005 
007
009
Oil
013
015 
017 
019

EBsworlh
Ftaney
Ford
Franklin
Geary
Cove
Graham
Grant
Gray
Creaky
Greenwood
Hamilton
Harper

HaskeU
Hodgcman
Jackson
Jefferson
Jewel)
Johnson
Kaamy
Ungsaan
Ktowa
Labetle
Lane
Leavenworth
Uncos*
Law
Logan
Lyon
McPhsnoa
Marion
Martha*
Meade
Miami
Milchefl
Montgomery
Morris
Morion
NtMMM
Neoaho
Ness
Norton
Osage
Oebome
Ottawa
Pawnee
Philips
Pottawatomie
Pratt
RawUm
Rrao
Republic
Rice
RBey
Rooks
Rush
Russell
Saline
Scott

Sewwd
Shawnee
Sheridan
Shetman
Smith 
Stafford 
Stanton 
Stevens
lunum
Thomas  t   -Trego
Wabeunsec
WaBacc 
Washington 
WfchMa 
WBson

Wyandotte

ar^ite»ftwMaMctjr

Ada*
ABen 
Anderso*
**~~

Bath
Be*
Boone
 oiinoA
Boyd

Con.
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
053
055
057
059
061
063
065
067
069
071
073
075
077
079
081
08)
085
087
089
091
093
095
097
099
101
103
105
107
109
111
113
115
117
119
121
123
125
127
129
131
133
135
137
1)9
141
143
145
147
149
151 
153 
155 
157
159
161
163
165
167 
169 
171 
173
175
177
179
111
113 
115
117 
119
191 
193
195
197 
199 
201
203

Boyle
Bracken
Breathitt
Breckinridge
BuKitt
Butter
CatdweO
CaOoway
Campbell
Carlisk
CanoB
Carter
Casey
Christian
Clark
Clay
Cttnton
Crittenden
Cumberland
Davtess
Edmonson
Ettott
Estitt
Fayetie
Fleming
Ftoyd
FrankUn
Fulton
GaBatin
Canard
Grant
Craves
Grayson
Green
Greenup
Hancock
Hardta
Harlan
Harrison
Hart
Hendenon
Hcitfy
Hickman
Hopkins
Jackson
Jefferson
Jessamine
Johnson
Kenton
Knott
Knox
Larue
Laurel
Lawrence
Lee
Leslie
Letcher
Lewis
Lincoln
LMngston
Logan
Lyon
McCncken
MoCfMiy
McLean
Madison 
Magoffin 
Marion 
Marshall
Martin
Mason

Menifec
Mercer 
Metcatfe 
Monroe 
Montgomery

Muhknberg
Nelson
Nicholas
Ohio 
OUhan
Owen 
Owsky
^-Perry
POce
PoweO 

Robertson
Rockcasde

Con.
205
207
209
211
213
215
217
219
221
223
225
227
229
231
233
235
237
239

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
053
055
057
059
061
063
065
067
069
071
073
075
077
079
081
013
015
017
089 
091 
093 
095
097
099
101
103
105 
107 
109 
111
113 
115
117
119
121 
123
125
127

001 
003 
005
007

Rowan
RusseB
Scott
Shelby
Simpson
Spencer
Taytor
Todd
Trigg
Trimble
Union
Warren
Washington
Wayne
Webster
Whitky
Wotfe
Woodfotd

touMa*i
County
Acadia
ABen
Ascension
Assumption
Avoyelles
Baauregard
BienvBk
Bossier
Caddo
Cakasku
CatdweU
Cameron
Catahoula
Cbibourne
Concordia
DeSoto
East Baton Rouge
East Canon
East Fettciana
Evangeline
Franklin
Grant
Iberia
Ibervik
Jackson
Jefferson
Jefferson Davis
Lafayette
Lafourche
LaSalk
Lincoln
LMngston
Madison
Mofchousc
NatcMtoches
Orleans
OuacUta
Pbquemines
Pointe Coupee
Rapates
Red River
Richland
Sabine
St. Bernard
St Charles 
St Helena 
St James 
St. John The Baptist
StLandry
St Martin
StMary
St. Tammany
Tangipahoa

Terrebonne 
Union
VermiUon 
Vernon
Washington
Webster
West Baton Rouge 
West Csnott
WestFeliciana 
Winn

Maejathuaetts
County
Hamstabk
Berkshire 
wistol
Dukes

009
on
013
015
017
019
021
023
025
027

001
003
005
009
Oil
013
015
017
019
021
023
0^5
027
029
031
033
035
037
039
041
043
045
047

510

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031

001
003
005
007
009
on
013 
015 
017
019
021
023
025
027 
029 
031 
033
035 
037
039
041
043 
045
047 
049
051
053
055
057 
059 
061
063

Con.
Essex
Franklin
Hampden
Hampshire
Middksex
Nantucket
Norfolk
Plymouth
Suffolk
Worcester

Maryland
County
AUegany
Anne Arundel
Baltimore
Carvert
Caroline
Carrot!
Cecil
Charles
Dorchester
Frederick
Garrett
Harford
Howard
Kent
Montgomery
Prince Georges
Queen Annes
St Marys
Somerset
Talbot
Washington
Wicomico
Worcester
Independent City
Baltimore City

Maine
County
Androscoggtn
Aroostook
Cumberland
Franklin
Hancock
Kcnncbtc
Knox
Lincoln
Oxford
Penobscot
Piscataquis
Sagadahoc
Somerset
WaMo
Washington
York

m-k^ft.
County
Alcona
Alger
Alkgan
Alpena
Antrim
Arenac 
Baraga 
Barry 
Bay
Benzk
Berrien
Branch
Calhoun
Cass 
Charkvoix 
Cheboygan 
Chjppewa
Clare 
Clinton
Crawford
Delta
Dickinson 
Eaton
Emmet 
Genesee
Cladwin
Gogebic
Grand Traverse
Gratiot 
Hillsdak 
Houghton
Huron

Con,
065
067
069
071
073
075
077
079
081
083
085
087
089
091
093
095
097
099
101
103
105
107
109
111
113
115
117
119
121
123
125
127
129
131
133
135
137
139
141
143
145
147
149
151
153
155
157
159
161
163
165

001
003
005
007
009
Oil
013
015
017
019
021
023 
025 
027 
029
031
033
035
037
039 
041 
043 
045
047 
049
051
053
055 
057
059 
061
063
065
067
069 
071 
073
075

Con.
ingham 077 Lake of tN> Woods
Ionia
losco
Iron
Isabella
Jackson
KaUmazoo
Kalkaska
Kent
Keweenaw
Lake
Lapeer
Ledanau
Lenawee
Uvingston
Luce
Mackinac
Macomb
Manistee
Marquetle
Mason
Mecosta
Menominee
Midland
Missaukee
Monroe
Montcalm
Montmorency
Muskegon
Newaygo
Oakland
Oceana
Ogemaw
Ontonagon
Osceola
Oscoda
Otsego
Ottawa
Presquelsk
Roscommon
Saginaw
Si. Clan
St. Joseph
Sanilac
Schookraft
Shiawassee
Tuscola
VanBuren
Washlenaw
Wayne
Wexford

Minnesota
County
Aitkin
Anoka
Becker
Beltrami
Benlon
Big Stone
Bhic Earth
Brown
Carlton
Carver
Cass
Chippewa 
Chissgo 
Ctoy 
Ckarwawr
Cook
Cottonwood
Crow Wing
Dakota
Dodge 
Douglas 
Faribaurt 
FiUmore
Freeborn 
Goodhue
Gnnt
Hennepin
Houston 
Hubbard
Isantt 
Itasca
Jackson
Kanabec
Kandiyohi
Kittson 
Kooctuching 
Lac Qui Park
Lake

079 Le Sueur
081 Lincoln
083 Lyon
085 Mcleod
087 Mahnomcn
08« Marshall
091 Martin
093 Meeker
095 Milk Lac
097 Mornson
099 Mower
101 Murray
103 NicoUet
105 Nobks
107 Norman
109 Olmsted
1 1 1 Otter Tai'
113 Penntngton
115 Pine
117 Pipestoiw
119 Polk
121 Pope
123 Ramwy
125 RedLakr
127 Red»oo<f
129 RenvOk
131 Rice
133 Rock
I3S Roseau
137 St. Louis
139 Scon
141 Shetburn-
143 Sibky
145 Stearns
147 Sleek
149 Stevens
151 S»ift
153 Todd
155 Traverse
157 Wabasha
159 Wadena
161 Waseca
163 Washingtin
165 Watonwin
167 Wilkin
169 Winona
171 Wnght

r

173 YeUow VediciM

Missouri
County

001 Adas-
003 Andrew
005 Atchiwn
007 Audrain
009 Barry
01 1 Barton
013 Bates
015 Benlon
017 Bollinger
019 Boone
021 Buchanan
023 Butkt
025 CaldweU
027 Calkway 
029 Camden 
031 CapeGa-vdeau 
033 CarroU
035 Carter
037 Cass
039 Cedar
041 Chanton
043 Christian 
045 Clark 
0*7 Clay 
049 Clinton
051 Cok 
053 Cooper
055 CrawfoH*
057 Dade
059 Dallas 
061 Davkss
063 DeKalb 
065 Dent
067 Douglas
069 Dunklin
071 f-ranUta
073 GasconaiV 
075 Gentry 
077 Greene
079 Grundy
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Con.
Oil
013
015
017
019
021
023
025 
027
029
031
033
035
037
039
043
045
047
049
Ml
053
MS
M7
M9
Ml
M3
MS
M7
M9
071
073
075
077
079
Ml
083
MS
M7
M9
091
093
0X5
097
099
101
103
105
107
109
111
113
US
117
119
121
123
125
127
129
131
133
135
137
139
141
143
145
147
149
151
153
1SS
157
159
161
163
165
167
169
171
173
175
177
179
Ml
183
1*5
187
189
191

Banks
Barrow
Barlow
BenHiU
Berrien
Bibb
Bleckley
avfuittcy 
Brooks
Bryan
BuUoch
Burke
Butts
Calhoun
Camden
Candter
CanoU
Catoosa

Chatham
Chattahoochee
Chattooga
Cherokee
duke
day
Cbyton
Clinch
Cobb
Coffee
Colquitt
Columbia
Cook
Coweta
Crawford
Crisp
Dade
Dawson
Decatur
DeKalb
Dodge
Dooly
Dougherty
Douglas
Early
Echols
Effingham
Elberl
Emanud
Evans
Fanmn
Fayette
Floyd
Forsyth
Franklin
Fulton
Gamer
Glascock
Clynn
Gordon
Grady
Greene
Gwinnctt
rubcfshaUn
HaA
Hancock
Hanlson
Harris
Hart
Heard
Henry
Houston
bwin
Jackson
Jatper
JeffDavis
Jefferson
Jenkins
Johnson
Jones
Iran?**
Unto
Laurens
Lee
IJbarty
Lincoln
Long
Lowndee
UmpUn
McDuffle
Mdntosh

Co*. OM. Con. Con. Co*.
193
195
197
199
201
205
207
209 
211
213
215
217
219
221
223
225
227
229
231
233
235
237
239
241
243
245
247
249
251
253
2S5
257
259
261
263
265
267
269
271
273
275
277
279
281
283
285
287
289
291
293
295
297
299
301
303
305
307
309
311
313
315
317
319
321

001
M3
005
007
009

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029

Macon
Madison
Marion

MiBer
MHcheU
Monroe
Montgomery 
Morgan
Murray

Newton
Oconee
Ogtethorpe
Pauldteg
Peach
Pickens
Pierce
Pike
Pott
Pubski
PtttMfn
Quttman
Rabun
Randolph
Richmond
Rockdak
Schtey
Screven
Senunote
Spatting
Stephens
Stewart
Sumter
Talbot
Tabaferro
TattnaB
Taylor
Tetfak
TerreU
Thomas
Tsfl
Toombs
Towns
Treuden
Troup
Turner
Tw.jp
Union
Upon
Walker
Walton
Ware
Warren
Washington
Wayne
Webster
Wheeler
White
WUtfield
WOcox
Wttkes
WHkinson
Worth

Hawaii
County
Hawaii
Honomtu
Kabwao
Kauai
Maul

Iowa
County
Adah
Adams
ABamakee
Appanoose
Aodubon
Benton
Black Hawk
Boone
P.. ..I _ - SHVUKI
Buchanan
Buena Vista
Butler
CaBMNin
CatroO
Cess

031
033
035
037
039
041
043
045 
047
049
051
053
055
057
059
Ml
M3
MS
M7
M9
071
073
075
077
079
Ml
M3
085
M7
089
091
093
095
097
099
101
103
105
107
109
111
113
115
117
119
121
123
I2S
127
129
131
133
135
137
139
141
143
145
147
149
151
153
155
157
159
161
163
165
167
169
171
173
175
177
179
181
183
I8S
187
189
191
193
195
197

Ml
M3
005

Cedar
CerroGordo
Cherokee
Chickasaw
Cbrke
day
Cbyton
Canton 
Crawford
Dallas
Dart
Decatur
Delaware
DasMotnes
Dvctinson
Dubuque
Emmet
Fayette
Floyd
Franklin
Fremont
Greene
Grundy
Guthrie
Hamilton
Hancock
Hardta
Hifiifton
Henry
Howard
HuniDOlot
Ida
Iowa
Jackson
Jasper
Jefferson
Johnson
Jones
Keokuk
Kossuth
Lee
Urn
Louisa
Lucas
Lyon
Madison
Mahaska
Marion
Marshall
Mitts
MitcheD
Monofu
Monroe
Montgomery
Muscatine
Olden
Oaceob
Page
PatoAfto
Plymouth
Pocahontas
Polk
Pottawattamte
Poweshtek
Rmggoid
Sac
Scott
Shelby
Sioux
Story
Tama
Taylor
Union
VanBwen
WapeUo
Wwicn
Washington
Wayne
Webster
Wfamebago
Wmneshtek
Woodbury
Worth
Witght

Idaho
County
Ada
Adams
Bannock

007
009
Oil
013
01S
017
019
021 
023
025
027
029
031
033
035
037
039
Ml
M3
MS
M7
049
051
053
055
057
059
Ml
M3
MS
M7
M9
071
073
075
077
079
Ml
M3
MS
M7

Ml
M3
005
007
009
Oil
013
015
017
019
021
023
02S
027
029
031
033
035
037
039
Ml
M3
MS
M7
049
051
053
055
057
059
Ml
M3
MS
M7
M9
071
073
075
077
079
Ml
M3
MS
M7
M9
091

BearLake
Benewah
BlnghaH*
Blame
Boise
Bonner
BonnevBk
Boundary 
Butte
Camas
Canyon
Caribou
Cassia
dark
daarwater
Cutter
Ehnore
Franklin
Fremont
Gem
Goodmg
Idaho
Jefferson
Jerome
Kootenai
Latah
Lemhi
Lewis
Uncota
Madison
Minidoka
Nat Peicc
Onetda
Owyhee
Payette
Power
Shoshont
Teton
TwmFatts
Valley
Washington

BVnota
County
Adams
Alexander
Bond
Boone
Brown
Bureau
CaBraun
CarroU
Cess
Champaign
Christian
dark
day
Clinton
Coles
Cook
Crawford
Cumberland
DeKalb
DeWitt
Douglas
DuPage
Edgar
EoWAtu
Effingham
Fayette
Ford
Franklin
Fulton
GaUatin
Gieene
Grundy
Hamilton
Hancock
Hardin
Hcndcnon
Henry
Iroquois
Jackson
Jasper
Jefferson
Jersey
JoDariess
Johnson
Kane
Kankakee

093
095
097
099
101
103
105
107 
109
111
113
115
117
119
121
123
125
127
129
131
133
135
137
139
141
143
145
147
149
151
1S3
155
157
159
161
163
165
167
169
171
173
175
177
179
181
183
185
187
189
191
193
195
197
199
201
203

001
M3
MS
007
009
Oil
013
01 5
017
019
021
023
025
027
029
031
033
035
037
039
Ml
M3
MS
M7
M9
051
053
055
057
059
Ml

KandaB
Knox
Lake
La Sale
Lawrence
Lac
Uvuvton

McDonough
McHenry
McLean
Macon
Macoupn
Madison
Marion
Marshal
Mafffn
Massac
Menerd
Mercer
Monroe
Montgomery
Mortar.
Mouhrit
0*te
Peoria
Perry
Plan
Pfce
Pope
Pulaaki
Putnam
Randolph
Rkhbnd
Rock Island
Stdaar
Saline
Sangamon
Schuyter
Scott
Shelby
Stark
Stephenson
TateweB
Union
Vermilion
WahainhWBOBBI
Warren
Washington
Wayne
White
WUteride
wai
WsWamson
Wintiebego
Woodford

Indiana
County
Adams
ABen
Bartholomew
Benton
Bbckford
Boone
Brown
CarroU
Cats
dark
day
dmton
CwWfOM
Daviess
Dearborn
Decatur
DeKalb
Dataware
Dubois
EBdtart
Fayette
Floyd
Fountain
Franklin
Fulton
Gibaon
Grant
Greene
Hamlton
Hancock
HVliBOil

M3
MS
M7
M9
071
073
075
077 
079
Ml
M3
MS
M7
089
091
093
MS
097
099
101
103
105
107
109
111
113
US
117
119
121
123
125
127
129
131
133
135
137
139
141
143
145
147
149
151
153
155
157
159
161
163
165
167
169
171
173
175
177
179
181
183

001
M3
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
037
039
Ml
M3
MS
M7
M9
051

ttaniMcks

Howxd
Hunrvtjton
Jacket
Jaspr*

Jeffrxon
Jens**
Johcon
KNOT-
Koertusko
Lagr^ai

LaP -<B
Lawrence

Matt-*
Mangel
Matron
Mtort
Movie
Moa<*omery
M*tp«n
New*»
NobV
Ohsf
Orange
Owr*
Part-
Parr-
PBte
Port-w
Pott*
Pub-M
Putr»m
Randolph
RS?*

St Joseph
See*
ShdV
Spernar
Slar^
Stev*en
Sutt^n
Swli'^fland
Ttpr«canoe
Tipfq*
vilr*
VanHibuigh
Verr*Mon
Vjnr
Wal-*
WMTO
Warrfck
WaaVeyton
Way'*Wel-
Whl^
WM-Hv

KanTu
County
Alet
AntHnon
AtcNeon
BarNt
Barrel
BovHbon
Bro-n
 otr-
Cha^
ChaHtaunua
Che-nkee
QMronne
darV
daj
dw<4
Cofl"1^
Cofrnnche
CovHy
Cn^ford
Dac^w
DkMwon
Dos<nhan
Dongas
EoVwds
EBt
Ettr
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081
083
085
087
089
091
093
09*
099 
099
101
103
105
107
109
111
113
115
117
119
121
123
125
127
129
131
133
135
137
139
141
143
145
147
149
151
153
155
157
159
161
163
165
167
169
171
173
175
177
179
181
183
185
187
189
193
195
197
199
201
203
205
207
209
211
213
215 
217
219
221
223
225 
227 
229

510

001 
003 
005
007 
009 
Oil 
013
015 
017 
019 
021
023 
025

Com.^

Henry
Hickory
Holt
HOWaUtJ
       * 
IIVVHI

Iron
Jackson

Jefferson
Johnson
Knox
Laclede
Lafayette
Lawrence
Lewis
Uncota
Linn
LMnpton
McDonald
Macoa
Madbon
Marks
Marion
Mercer
Mata
Mississippi
MonHaau
Monroe
Montgomery
Morgan
New Madrid
Newton
Nodeway

Osege
Oxark
Pambcot
Parry
Petti*
Phatpt
Pike
Pbtte
Polk
Pubati
Putaam
Ran*
Randolph
Ray
Reynold*
Rlpky
St Charles
StCbJr
St Francois
St Louis
SteGenevieve
SaHne
Schuylar
Scotland
Soon
Shannon
Shelby
Stoddard
Stone
Sultan
Taney
Texas
Vernon
Warren
Washington
HI ___ ̂  
WeiyH*

Webster 
Worth 
Wrijfat
InOtpendtnt CUy 
St. Louis CMy

MHMppI

Adams 
Alcom 
AmHe
Attab 
Benton 
Beaver 
Calhoun
Carron 
Chkkasaw 
Choctaw 
CUbone
Oarke 
Oay

027
029
031
033
035
037
039
041
043 
045
047
049
051
053
055
057
059
061
063
065
0(7
069
071
073
075
077
079
081
083
085
087
089
091
093
095
097
099
101
103
105
107
109
111
113
115
117
119
121
123
125
127
129
131
133
135
137
139
141
143
145
147
149
151
153
155
157
159 
161
163

001 
003
005 
007
009
on
013 
015 
017 
019
021 
023 
025 
027
029 
031 
033 
035
037 
039

Con.
Coahnma
Copbh
Covmgton
DeSoto
Forrest
Franklin
dome
Green*
Grenada
Hancock
Hanbon
Heads
Hohnet
Humphrey*
Issaquena
Itawamba
Jackson
Jasper
Jeffenon
Jefferson Davb
Jones
temper
Lafayette
LtUHaV

Lauderdak
Lawrence
Leeke
Lee
Laflore
Ltocon
Lownde*
Madbon
Marion
Marshal
Monroe
Montgomery
Neahoba
Newton
Noxubee
Oktlbbeha
Paaota
Peari River
Perry
Pice
Pontotoc
Plenties
Ojdtman
Rankm
Soon
Skarkey
Sampson
Smith
Stone
Sunflower
Talahatchk
Tat*
Ttppah
Tattomtogo
Tunka
Union
Warthal
Warren
Washington
Wayne
Webstar
WBkmeon
Wtaeton 
Yatobusha
Yatoo

Montana
County
Beaverhead 
Big Horn
BUM

Carbon
Carter

Chouteau 
Curter 
Dankb
Dawson 
Deer Lodge 
FaBoe 
Fergus
Fbtheed 
Gelatin 
CarfbM
Cbchi
Golden Valley 
Granite

041
043
045
047
049
051
053
055
057 
059
061
063
065
067
069
071
073
075
077
079
081
083
085
087
089
091
093
095
097
099
101
103
105
107
109
111
113

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051 
053
055
057
059
061 
063 
065
067 
069
071
073
075 
077 
079 
081
083 
085 
087 
089
091 
093 
095
097
099 
101

Con,
Ha
MTtfeNM
Judith Basta
Lake
Lewis end Cbrk
Liberty
Uncota
McCone
Madbon

Mineral
Mbaoub
(kfosetbheB.
Park
Fttfoteuin
pumps
Ponder*
Powder River
Powel
Prairie
Ravali
Rkhbnd
Roosevelt
Rosebud
Sanders
Sheridan
SaVerBow
StOwater
Sweet Grass
Teton
Took
Treasure
Valley
Wheetbnd
Wibeux
YeUowttone
YeUowstOMNetl

Park-Part

Mllmkl
County
Adams
Antelope
Arthur
Banner
BUM
Boone
Box Butt*
Boyd
Brown
Buffalo
Burt
Butbr
Cat*
Cedar
Chase
Cherry
Cheyenne
Clay
Cotfax
Cumng
Outer
Dakota
Daww
Dawson
Dead
Dixon 
Dodge
Douglas
Dandy
Fntaore
Franklin 
Fsontier

Garden
GarfkU
Goaper
Grant 
Gteeby 
Hall

Harbn 
Hayes 
Hitchcock 
Hott
Hooker 
Howtra 
Jaffanon 
Johnson
Keerney 
Keith

103
105
107
109
111
113
115
117
119 
121
123
125
127
129
131
133
135
137
139
141
143
145
147
149
151
153
155
157
159
161
163
165
167
169
171
173
175
177
179
181
183
185

001
003
005
007
009
on
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
045 
045
047
049
051
053 
055 
057
059 
061
063
065
067 
069 
071 
073
075 
077 
079 
081
083 
085 
087 
089
091 
093

Con, 
Key e Pah*
Kknbatt
Knox
Lancaster
Uncota
Logaa
Loup
McPhenon
Madbon 
Merrick
MorrU
Nance
Neman*
NuckoBs
Otoe
Pawnee
Parkins
Pheeps
Pierce
Pbtte
Polk
Red Willow
Richardson
Rock
Saline
Serpy
Saunders
Scott* Bluff
Seward
Sheridan
Sherman
Sioux
Stanton
Thayer
Thomas
Thurston
Valley
Washington
Wayne
Webster
Wheeler
York

North Caralaw
County
Abmance
Alexander
Allegheny
Anson
Aibe
A very
Beaufort
Bertie
Bbden
Brunswick
BttitcofMoc
Burke
Cabamis
Caldwel
Camden
Carteret
Caswefl
Catawba
Chatham
Charokee
Chowan
Chy 
Ckvebnd
Cotumbus
Craven
Cumbartand
Cuirituck 
Dare 
Davidson
Davb 
DupUn
Durham
Edgecombe
Forsyth 
Fraaklta 
Gaston 
Gates
Graham 
Grannie

GuUtord
Halifax 
Hamett 
Haywood 
Hendanon
Hartford 
Hoke

095
097
099
101
103
105
107
109
111 
113
115
117
119
121
123
125
127
129
131
133
135
137
139
141
143
145
147
149
151
153
155
157
159
161
163
165
167
169
171
173
175
177
179
181
183
185
187
189
191
193
195
197
199

001
003
005
007
009
Oil
013
015
017
019
021 
023
025
027
029
033 
035 
037
039 
041
043
045
047 
049 
051 
053
055 
057 
059 
061
063 
065 
067 
069
071 
073

Con. 
Hyde
IredeO
Jackson
Johnston
Jones
Lee
Leoofc
Uncotn
McDoweO 
Macon
Madbon
Martin
Mecklenburg
Hitch**
Montgomery
Moore
Nash
New Hanover
Northampton
Onatow
Orange
PamHco
Pasquotank
Pander
Perquimens
Person
Pttt
Polk
Randolph
Richmond
Robeson
RocUngham
Rowan
Rutherford
Sampson
Scotland
Staiuy
Stokes
Surry
Swabi
Ttansytvanb
Tyrrell
Union
Vance
Wake
Warren
Wajhtagton
Watauga
Wayne
WHkes
WOson
Yadkto
Yancey

North Dakota
County
Adams
Banes
Banson
BWngs
BotUneeu
BOWIMH
Burke
Bnrlebh
Cess
Csvatkr
Dickey
Divide
Duna
Eddy
Enunons
Golden Valey 
Grand Fork*
Grant
Grfcjgs 
Hettmger
Kidder
LeMoure
Lagan 
McHanry 
Mcuto* 
McKensb
McLean

Mono* 
Mouattl
Nahon 
Oliver
Pembtea

Ransey 
Ransom

075
077
079
081
083
085
087
089
091 
093
095
097

101
103
105

001
003
005
007
009
on
013
015
017
019

001
003
005
007
009
on
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041

001
003
005
007
009
Oil
013
015
017
019
021 
023
025
027
028
029 
031 
033
035 
037
039
041
043 
045 
047 
049
051 
053 
055 
057
059 
061

001

Con.
Renter
Itsrhbn"
Rosette
Sargent
Sherider
Stow
Slope
Stark
Steak 
Stutwv
Towner
Trail
WaUt
Ward
Wels
WOtamr

NewHa^iehue

Bdknav i   nii^i
Carrol

Coo*
Grafton
Hflbboo
MMiaVMxit
Rocktefham
Straffotl
Sultan

NewJerwr
County
Atlantic
Bergen

Camden

GMbeiVnd
Eesex
Gtoucefnr
Hudeon

Mercer
Middle*-*

Morris
Ocean
Pe**tk

Soraenr*
Susan
Union
Warren

NawMfte
County
ataman)*
Canon
Cheve*
Cotfax
Curry
De Bee*
Dona Am
Eddy
Grant
Guadahi-*
Herding 
Illrtsbn  IM^VV

Lea
Uncota
LosAbros
Luna 
McKmlr* 
More
Otero 
Quay
Rio And*
Roosevc*
Sandovs' 
SanJuar 
SenMsj-4 
Santa Fa
Sbrra 
Socono 
Tao* 
TomMT
Union 
Veesmcei

Navaela
County 
Churchr
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Table 1. Code numbers and abbreviations used for States (and other areas) and code numbers used for counties and independent cities   Cont.

STATES, COUNTIES,

CM.
003
005
007
009
Oil
013
01S
017
019
021
023
027
029
031
03}

510

001
003
005
007
009
on
013
015
017
019
021
023
025
027
029
031
033
035
037
039
0*1
043
045
047
049
051
053
05S
037
059
061
063
065
067
069
071
073
075
077
079
081
083
08S
087
089
091
093
095
097
099
101
103
105
107
109
111
113
US
117
119
121
123

001
003
005
007
009
Oil
013

Cbik
DoufUs
Elko
F.smenlda
Eurcki
Humboldl
Under
Lincoln
Lyon
Mineral
Nyc
Pennine
Storey
Waihoc
White Pine
InJtpemJrnt Of v
Carson City

New York
County
Albany
AUegany
Bronx
Broome
Calluaufui
Cayup
Chautauqua
Chemunf
Chenango
Clinton
Columbia
Cortland
Delaware
Dutches*
Erie
Essex
Franklin
Fulton
Genesce
Creene
Hamilton
Herkimer
Jefferson
Kings
Lewis
Livingston
Madison
Horace
Montgomery
Nassau
New York
Niatara
Oneida
Onondaga
Ontario
Orange
Otkans
Oswego
Otsego
Putnam
Queens
Rennelaer
Richmond
Rockland
St. Lawrence
Saratoga
Schenectady
Schoharie
Schuykr
Seneca
Steuben
Suffolk
Sullivan
Tioga
Tompkins
Ulster
Warren
Washington
Wayne
Westchester
Wyoming
Yates

OMo
County
Adams
AUen
Aihland
Alhtibula
Athens
AugUiie
Belmont

Cms.
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
053
055
057
059
061
063
065
067
069
071
073
075
077
079
081
083
085
087
089
091
093
095
097
099
101
103
105
107
109
111
113
115
117
119
121
123
125
127
129
131
133
135
137
139
141
143
145
147
149
151
153
155
157
159
161
163
165
167
169
171
173
175

001
003
005
007
009
Oil
013
015

Brown
Butler
Cairoll
Champaign
Clark
Clermont
Clinton
Columbia na
Coshocton
Crawford
Cuyahoga
Darke
Defiance
Delaware
line
Fairfwld
Fayctte
Franklin
Fulton
Callia
Ceauga
Creene
Guernsey
Hamilton
Hancock
Hardin
Hanison
Henry
Highland
Hocking
Holmes
Huron
Jackson
Jeffenon
Knox
Like
Lawrence
Licking
Logan
Lorain
Lucas
Madison
Mahoning
Marion
Medina
Mesjs
Mercer
Miami
Monroe
Montgomery
Morgan
Morrow
Muskingum
Nobk
Ottawa
Paulding
Perry
Pickaway
Pike
Portage
Pcebk
Putnam
RichUnd
Ross
Sandusky
Scioto
Seneca
Shelby
Stark
Summit
TnimbuU
Tuscarawas
Union
Van Wert
Vinton
Warren
Washington
Wayne
Williams
Wood
Wyandot

Oklahoma
County
Adair
Alfalfa
Atoka
Beaver
Beckham
Blaine
Bryan
Caddo

AND INDEPENDENT CITIES -Continued

Con.
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
053
055
057
OS9
061
063
065
067
069
071
073
075
077
079
081
083
085
087
089
091
093
095
097
OW
101
103
105
107
109
111
113
115
117
119
121
123
125
127
129
131
133
135
137
139
141
143
145
147
149
151
153

001
003
005
007
009
on
013
015
017
019
021
023
025
027
029
031
033
035
037
039

Canadian
Cuter
Cherokee
Choctiw
Cimarron
Cleveland
Coal
Comanchc
Cotton
Cn«
Creek
Custer
Delaware
Dewey
EUis
Garfield
Garvin
Crady
Giant
Greet
Harmon
Harper
HaskeU
Hughes
Jackson
Jefferson
Johnston
Kay
Kingfisher
Kiowa
Latimer
LeFlore
Lincoln
Logan
Love
McCktin
McCurtain
Mdntoih
Major
Marshall
Mayes
Murray
Muskogee
Nobk
Nowata
Okfuskee
Oklahoma
Okmulgee
Oaige
Ottawa
Pawnee
Payne
Piltsburg
Pontotoc
Potiawatomie
Puihmataha
Roger Mills
Rogers
Seminok
Sequoyah
Stephens
Texat
Tillman
Tutu
Wagoner
Washington
Washita
Woods
Woodward

Oregon
County
Baker
Benton
Clackamai
Clatsop
Columbia
Coos
Crook
Curry
Deschules
Douglas
Gilliam
Grant
Harney
Hood River
Jackson
Jefferson
Josephine
Klamath
Lake
Lane

DM.
041
043
045
047
049
051
053
055
057
059
061
063
065
067
069
071

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
053
055
057
059
061
063
065
067
069
071
073
075
077
079
081
083
085
087
089
091
093
095
097
099
101
103
IDS
107
109
III
113
115
117
119
121
123
125
127
129
131
133

001
003
005

Lincoln
Linn
Malheur
Marion
Morrow
Mullnomah
Polk
Sherman
Tillamook
UmatiUa
Union
Willows
Wasco
Washington
Wheeler
Yamhill

rcnMylvania
County
Adams
Allegheny
Armstrong
Beaver
Bedford
Berks
BUir
Bradford
Bucks
Butler
Cambria
Cameion
Carbon
Centre
Chester
Clarion
Ckmrfteld
Clinton
Columbia
Crawfotd
Cumberland
Dauphin
Delaware
Elk
Ene
Fayette
l-orest
Franklin
Fulton
Greene
Huntington
Indiana
Jefferson
Juniata
Lackawanna
Lancaster
Lawrence
Lebanon
Lehigh
Luierne
Lycoming
McKean
Mercer
Mifflin
Monroe
Montgomery
Montour
Northampton
Northumberland
Perry
Philadelphia
Pike
Potter
Schuylkill
Snyder
Somerset
Sullivan
Susquehanna
Ttoga
Union
Venango
Warren
Washington
Wayne
Westmoreland
Wyoming
York

Rhode latand
County
Bristol
Kent
Newport

COM.

007
009

001
003
005
OD7
009
on
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
053
05S
057
059
061
063
06S
067
069
071
073
075
077
079
081
083
085
087
089
091

003
005
007
009
on
013
015
017
019
021
023
02S
027
029
031
033
035
037
039
041
043
045
047
049
051
053
055
057
059
061
063
065
067
069
071
073
075
077

Providence
Washington

South CarokM
County
AbbeviBc
Aikcn
Allendak
Anderson
Bamberg
Barnwell
Beaufort
Berkeley
Calhoun
Charleston
Cherokee
Chester
Chesterfield
Clarendon
Colleton
Darlington
Dilton
Dorchester
Edgefield
Fairfteld
Florence
Georgetown
Greenville
Greenwood
Hampton
Horry
Jasper
Kershaw
Lancaster
Laurens
Lee
Lexington
McCormick
Marion
Martboro
Newberry
Oconee
Orangeburg
Pickens
Richland
Saluda
Spartanburg
Sumter
Union
Williamsburg
York

Sovlh Dakota
County
Aurora
Beadle
Bennett
BonHomme
Brookings
Brown
Brule
Buffalo
Butte
Campbell
Charles Mix
Clark
Clay
Codington
Cor son
Culler
Davison
Day
Deud
Dewey
Douglas
Edmunds
Fall River
Faulk
Giant
Gregory
Haakon
Hamlin
Hand
Hanson
Harding
Hughes
Hutchinson
Hyde
Jackson
JerauM
Jones
Kingsbury

Con.
079
081
083
085
087
089
091
093
095
097
099
101
103
105
107
109
111
113
115
117
119
121
123
125
127
129
131
135
137

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
OS3
OSS
057
059
061
063
065
067
069
071
073
075
077
079
081
083
085
087
089
091
093
095
097
099
101
103
105
107
109
111
113
115
117
119

Lake
Lawrence
Lincoln
Lymit
McCotk
McPh-'son
Marsl'll
Mead*
MeBe'fe
Miner
Minirhaha
Moo*»y
Pennfngton
Perkins
Potte*
Roberts
Sanb^rn
Shanton
Spinh
Stanley
Sully
Tod*
Tripr
Turn**
Union
Walvorth
Wast^Hmgh
Yankton
Zktrrh

Temrceate
County
AndiTSon
Bedf>'d
Benton
Bkd-oe
Bknint
BradVy
Cam-)bell
Cannon
Carr-41
CartT
Chertham
Chester
Clail^rne
Clay
Coct-K

Coff^
Ctorkelt
Currberland
DavMson
Dec-fur
DeKalb
Dickson
Dye-
Fayi-ue
Fen-ress
Franklin
Gibron
Gik'
Grafotjer
Gtei-ne
Gm-xJy
Man-Men
HairHton
Hairock
Hairteman
Haiiin
Hat-kins
Hay wood
Hen Person
Her'v
Hicf-min
Hottton
Humphreys
Jact-M>n
Jeff-son
Johison
Knox
Lak-
Lauderdak
Lavrence
Levis
Lin-oln
Lot-don
McMinn
McNtiry
Macon
Madison
Minon
Marshall
Maiiry
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Table 1.  Code numbers and abbreviations used for States (and other areas) and code numbers used for counties and independent cities   Cont.

Co*.
121 Metgs 
123 Monroe
125
127
129 
131 
133 
135
137
139
141
143
145
147
149
151
153
155
157
159
161
163
165
167
169
171
173
175
177
179
181
183
185
187
189

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
053
055
057
059
061
063
065
067
069
071
073
075
077
079
081
083
?85
087
089
091
093
095
097
099
101
103
105
107

Montgomery
Moore
Morgan 
OMon 
Overt on 
Perry
Picket!
Polk
Putnam
Rhea
Roane
Robert son
Rutherford
Scott
Seauatchk
Sevier
Shelby
Smith
Stswart
Sullivan
Sum net
Tipton
Trousdak
Unicoi
Union
VanBuren
Warren
Washington
Weyne

White
WiUiamson
Wilson

Texas
County
Anderson
Andrews
Angelina
Arantas
Archer
Afntstfoni
Atascosa
Austin
Bailey
Bandtra
Bastrop
Baylor
Bee
BeB
Bexar
Bknco
Borden
Bosqua
Bowk
Bmork
Brazos
Brewster
Briscoe
Brooks
Brown
Burkson
Burnet
CaMweH
Calhoun
CaUahan
Camcron
Camp
Carson
Cats
Castro
Chambers
Cherokee
Children
Cky
Cochran
Coke
Cokman
CoUn
CoBlnpworth
Colorado
Cornel
Comanche
Concho
Cooke
CoryeU
Cottk
Crane
Crockett
Crosby

STATES,

C 
109 
111
113
115
117 
119 
121 
123
125
127
129
131
133
135
137
139
141

145
147
149
151
153
155
157
159
161
163
165
167
169
171
173
175
177
179
181
183
185
187
189
191
193
195
197
199
201
203
205
207
209
211
213
215
217
219
221
223
225
227
229
231
233
235
237
239
241
243
245
247
249
251
253
255
257
259
261
263
265
267
269
271
273
275
277
279
281
283
285
287
289
291

Culberson 
Detent
Delias
Dawson
Deaf Smith 
Delta 
Denton 
Ds Win
Dickens
Dimmit
Donky
Duvsi
Eastland
Ector
Edwards
EBte
El Paso
Erath
FaBs
Fannin
Fayette
Fisher
Ftoyd
Foard
Fort Bead
Franklin
Freestone
Frto
Games
Galveston
Garza
GiUespk
Glasacock
Gotied
Gonzaks
Gray
Grayson
Gregg
Grimes
Guadahipe
Hak
HaU
Hamilton
Hansford
Hardeman
Hatdin
Hank
Harrkon
Hanky
HaskeU
Hays
HcniplUtt
Henderson
Hidalgo
Hfl
Hockky
Hoo*
Hopkins
Houston
Howard
Hudspeth
Hunt
Hutchinson
Irion
Jack
Jackson
Jasper
JeffDavk
Jofcnon
JtanHogg
JtanWeUs
Johnson
Jones
Kames
Kaufman
KendaO
Kenedy
Kent
Ken
Kimbk
King
Kinney
Kkberg
Knox
Lamer
Lamb
Lampasas
La Setts
Laveca
Lee
Leop
Liberty

COUNTIES, AND INDEPENDENT CITIES -Continued

CM-
293 
295
297
299
301 
303 
305 
307
309
311
313
315
317
319
321
323
325
327
329
331
333
335
337
339
341
343
345
347
349
351
353
355
357
359
361
363
365
367
369
371
373
375
377
379
381
383
385
387
389
391
393
395
397
399
401
403
405
407
409
411
413
415
417
419
421
423
425
427
429
431
433
435
437
439
441
443
445
447
449
451
453
455
457
459
461
463
465
467
469
471
473
475

Limestone 
Lipscomb
Live Oak
Llano
Loving 
Lubbock 
Lynn

McLennan
McMuUen
Madkon
Marion
Martin
Mason
Matagorda
Mcvciick
Medina
Menard
Midland
MBarn
Milk
MitcheU
Montague
Montgomery
Moore
Moork
Motley
Necogdoihsi
Navarto
Newton
Nolan
Nuecet
Ochiltree
OUham
Orange
Pato Pinto
Penok
Parker
Partner
Pecos
Polk
Potter
Presidio
Rains
RandaU
Reagan
Real
Red River
Reeves
Refugto
Roberts
Robertson
Rockwafl
Runnels
Rusk
Sabine
San Augustine
San Jacinto
San Pa trick)
SanSabe
Schkfcher
Scurry
Sheckelford
Shelby
Shermen
Smith
Somervd
Start
Stephens
Sterling
Stonewall
Sutton
Swisher
Tenant
Taytee
TerreU
Terry
Tftrockinorton
Titus
Tom Green
Tnvk
Trinity
Tykr
Upstair
Upton
UvaUe
Vsi Verde
VanZandt
Vktork
Walker
Waller
Ward

Con.
477 
479
481
483
485
487 
489 
491
493
495
497
499
501
503
505
507

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
053
055
057

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
036
037
041
043
045
047
049
051
053
057
059
061
063
065
067
069
071
073
075
077
079
081
083

Washington 
Webb
Wharton
Wheeler
Wichita 
WUbargcr 
Willacy 
WiUiamson
Wilson
Wutkler
Wise
Wood
Yoakum
Young
Zapata
Zavak

Utah
County
Beaver
BoxEMer
Cache
Carbon
Daggett
Davk
Duchesne
Emery
Garfktd
Grand
Iron
Juab
Kane
MUlard
Morgan
Pinte
Rich
Salt Lake
San Juan
Sanpete
Sevkt
Summit
Tooek
Din tan
Utah
Wasatch
Wuhinfton
Wayne
Weber

VtnjWB
County
Accomack
Albemark
AUeghany
Amene
Amherst
Appomattox
Arlington
Augusta
Bath
Bedford
Bknd
Botetourt
Brunswick
Buchanan
Buckingham
CampbeU
Caroline
CerroU
CherksCity
Charlotte
Chesterfkld
Clarke
Craig
Culpeper
Cumberland
Dkkenson
Dinwiddk
Essex
Fairfax
Fauqukt
Ftoyd
Fhivanna
Franklin
Frederick
GUcs
Gloucester
Goochknd
Grayson
Greene
GreensvUe
Halifax

Con,
085 
087
08»
09'
093 
095 
097 
099
101
103
105
107
109
111
113
US
117
119
121
123
125
127
131
133
135
137
139
141
143
145
147
149
153
155
157
159
161
163
165
167
169
171
173
175
177
179
181
183
185
187
191
193
195
197
199

/«
510
515
520
530
540
550
560
570
580
590
595
600
610
620
630
640
650
660
670
678
680
690
700
710
720
730
740
750
760
770
775
780
790
800
810
820

Hanover 
Henrico
Henry
Highland
Isle of Wight 
James City 
King and Queen 
King George
KngWWam
Lancaster
Lee
Loudoun
Louisa
Luncnburg
Madkon
Mathews
Mecklenburg
Middlesex
Montgomery
Nansemond
Nelson
New Kent
Northampton
Northumberland
Nottoway
Orange
Page
Patrick
Pntsylvania
Powhatan
Prince Edward
Prince George
Prince WBkm
Pulaski
Rappahannock
Richmond
Roanoke
Rockbridte
Rockingham
RusseU
Scott
Shenandoah
Smyth
Southampton
Spotsytvank
Stafford
Surry
Sussex
TaxeweU
Warren
Washington
Westmorland
Wise
Wythe
York

dependent C» y
Alexandria
Bedford
Bristol
Buene Vista
ChartottesvUe
Chesapeake
Clifton Forge
Colonial Heights
Covngton
Danvttk
Emporia
Fairfax
Falls Church
Franklin
Fredericksburg
Galax
Hampton
Harrisonburg
Hopcwtu
Lexington
Lynchburg
Martittsvflte
Newport News
Norfolk
Norton
Petersburg
Portsmouth
Radford
Richmond
Roanoke
Sakm
South Boston
Steunton
Suffolk
Vfegink Beach
Wayntsboro

Con.
830 
840

VT

001 
003 
005
007
009
Oil
013
015
017
019
021
023
025
027

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
053
055
057
059
061
063
065
067
069
071
073
075
077

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
051
053
055

Wttkmsburg 
Winchester

Veffsvowt
County 
Addkon 
Bennington 
Caledonia
Chittenden
Essex
Frankbn
Grand Isle
Lamoaas
Orange
Orleans
Rutland
Washington
Wlndham
Windsor

Wsaklssjtna
County
Adams
Asotin
Benton
Chekn
ClaOam
Clark
Columbia,
Cowtttz
Douglas
Ferry
Franklin
GarfkU
Grant
Grays Harbor
Island
Jefferson
King
Kitsap
Kiltitas
Klickitet
Lewis
Lincoln
Mason
Okanogan
Pacific
PendOreiDe
Pkrce
San Juan
Skagit
Skamank
Snohomkh
Spokane
Stevens
Thurston
Wahktakura
WalkWaUa
Whatcom
Whitman
Yakima

WkoOMea
County
Adams
Ashknd
Barton
BayfkM
Brown
Buffalo
Burnen
Calumet
Chippewa
Clark
Columbk
Cnwfofd
Dene
Dodge
Door
Douglas
Dunn
Eau Claire
Florence
Fond Du Lac
Forest
Grant
Green
Green Lake
Iowa
Iron
Jackson
Jefferson
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Table 1. Code numbers and abbreviations used for States (and other areas) and code numbers used for counties and independent cities   Cont.

STATES, COUNTIES, A.ND INDEPENDENT CITIES-Continued

CML CM.
057
059
061
06)
065
067
069
071
073
075
077
078
079
OBI
083
085
087
089
091
093
095
097

010
020
030
040

050

JtlMM
Kermha
KewMiiN*
La Crow
Lafayette
Lanajade
Lincoln
Muutowoc
Mmthon
MMinctU
Marquette
Menominec
Mflwaukw

Monroe
Oconto
Ontida
Outasamte
Otauket
Pepin
Pierce
Pott
Portage

Alaska
Census division
Aleutian Islands
Anchorage
Angoon
Barrow-North

Slope
Bethel

099
101
103
105
107
109
111
113
115
117
119
121
123
125
127
129
131
133
135
137
139
141

060

070
080
090
100

Price
Racine
Rutland
Rode
Ru*
StCiota
Sauk
Sawyer
Shawano
Sheboypn
Taylor
Tmopaalcau
Vernon
vyai
Watwofth
Waritbum
Wadunfton
WawkMha
Waupaca
Watuhara
Wfawebafo
Wood

Con.
Bristol Bay

Borough
Bristol Bay
Cordova-McCarthy
Fairbanks
Haines

WaatVhfW*
County

001 Berbour
003* Berkeley
005 Boone
007 Btaxton
009 Brooke
Oil CabeU
013 CaDioun
015 Oay
017 Doddridfe
019 Fayette
021 Gamer
023 dam
025 Gteenbrfer
027 Hampthite
029 Hancock
031 Hardy
033 Harrtoon
033 Jackion
037 Jaffinon
039 Kanawha

Con.
110 Juneau
1 20 Kenai-Cook

Inlet
1 30 Ketchikan
140 Kobuk
ISO Kodiak

OM.
041 Lewfe
043 Lincoln
045 Login
047 McDoweU
049 Marion
051 MarrfiaU
053 Mawn
055 Mercer
057 Mineral
059 Minfo
061 Mononplia
063 Monroe
065 Morgan
067 NichoUi
069 Ohio
071 Pendteton
073 Pkaianl*
075 Pocahontai
077 Pwdon
079 Putnam
081 Ratefch

Con.
160 Kuskokwim
170 Matanuska-

Susitna
1 80 Nome
190 Outer Ketchikan
200 Prince of Wales

083
085
087
089
091
093
095
097
099
101
103
105
107
109

001
003
005
007

210
220
230

240

Con.
Randolph
RitcMe
Roane
Summer*
Taylor
Tucker
Tyler
Updnir
Wayne
Webster
Wctzd
Wkt
Wood
Wyoming

Wy«.ta,
County
Albany
Bit Horn
CampbeD
Carbon

Con.
Seward
Sitka
Skagway-

Yakutat
Southeast

Fairbanks

o^.
009 Convene
Oil Crook
013 Fremont
015 Gothen
017 HolSprinp
019 lolmion
021 LaramU
023 Lincoln
025 Natron*
027 Ntobnra
029 Park
031 Pbtte
033 Sheridan
035 SuMette
037 Sweetwater
039 Teton
041 Utata
043 Warfukb
045 Werton

Con.
250 Upper Yukon
260 ValdeTChitina-

Whittier
270 Wade Hampton
280 Wrangell-Petersburg
290 Yukoi-Koyukuk

252



Code

Table 2 NAWDEX Organizational Codes 

Foreign Organizations 

Organization Name

CAX01 Inland Water Directorate, Water Resources 
Branch, Canada

Federal Organizations

USBLM Bureau of Land Management
USER Water and Power Resources Services
USCE Corps of Engineers
USEPA Environmental Protection Agency
USERD Energy Research and Development Administration
USFS Forest Service
USFWS Fish and Wildlife Service
USGS Geological Survey
USIBW International Boundary and Water Commission
USSCS Soil Conservation Service
USTVA Tennessee Valley Authority

Non-Federal Organizations with State or Local Jurisdiction

AR001 Bureau of Environmental Engineering, Arkansas
Department of Health

AZ001 Water Resources Research Center, Arizona University 
AZ003 Arizona Game and Fish Department 
CA001 California Department of Water Resources 
CA009 California State Water Resources Control Board 
CA011 California Department of Transportation 
CA059 Orange County Health Department, California 
CA064 Lahontan Region, California Regional Water Quality

Control Board
CA065 Pacific Gas and Electric Company 
CA066 Southern California Edison Company 
CA070 San Diego State University, Center for Marine Studies,

California
CA080 Diablo Valley College, California 
CA082 Merrit College, California 
CA103 Moss Lunding Marine Laboratory, California 
CA104 University of California, Sanitary Engineer Research

Laboratory
CA105 University of California, Lawrence Livermore Laboratory 
CA112 Regional Water-Quality Control Board, North Coast Region,

California 
CA113 San Francisco Bay Region, California Regional Water Quality

Control Board
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Table 2 NAWDEX Organizational Codes (Continued)

CA114 Central Coast Region, California Regional Water Quality
Control Board 

CA115 Los Angeles Region, California Regional Water Quality
Control Board 

CA118 Regional Water Quality Control Board, Santa Ana Region,
California

CA119 San Diego Region, California Regional Water Control Board 
CA120 University of Southern California 
C0003 Water Division, City of Colorado Springs, Colorado 
CT001 Environmental Health Service Division, Connecticut

Dept. of Health
FL051 Florida Department of Environmental Regulation 
GA009 Environmental Protection Division, Georgia Dept. of

Natural Resources
IA007 Agricultural Engineering Department, Iowa State University 
ID002 Idaho Fish and Game Department 
ID004 Idaho Department of Health and Welfare 
IN001 Division Stream Pollution Control, Indiana State Board

of Health 
KY001 Kentucky Department for Natural Resources and

Environmental Protection
MI001 Michigan Department of Natural Resources 
MN012 Minnesota Pollution Control Agency 
M0003 Metropolitan St. Louis Sewer District, Missouri 
NC004 North Carolina Department of Natural Resources and

Community Development 
NV005 Division of Renewable Natural Resources, University

of Nevada
OR001 Department of Forest Engineering, Oregon State University 
OR005 Oregon Department of Fish and Wildlife 
PA001 Pennsylvania Department of Environmental Resources 
SRBC Susquehanna River Basin Commission 
TN002 Division of Water Quality Control, Tennessee Department

of Public Health
TX001 Texas Department of Natural Resources 
TX007 Texas Water Quality Board 
UT001 Utah State Health Department 
VA001 Virginia State Water Control Board 
VT003 Vermont Water Resources Research Center, University of

Vermont, Burlington, Vermont
WA004 College of Fisheries, University of Washington 
WA006 Department of Zoology, University of Washington 
WA011 Seattle Water Pollution Control, Washington 
WI001 Wisconsin Department of Natural Resources 
WI003 Dairyland Power Cooperative, Wisconsin 
WY004 Water Resources Research Institute, University of Wyoming
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TABLE 3 

Sediment Data Sites as of January 1980
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