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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 
continuing 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 
conducting sedimentation investigations on work in progress or planned, 
important findings, new methods, new publications, laboratory and other 
research activities, and other pertinent information. The material 
has been organized by major drainage regions in the conterminous 
United States, Alaska, Hawaii, Puerto Rico, and foreign activities. 
There is also a section on research and other activities.

Appendix A is a listing of stations at which sediment data have been 
obtained. This listing is a retrieval of information from the files of 
the National Water Data Exchange (NAWDEX) as of April 1979.

Appendix B is a membership list of the Subcommittee on Sedimentation, 
which is now a subgroup of the Interior Department's Interagency Advisory 
Committee on Water Data.
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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:

a. Black Rock Lake, CT. A deposit, similar to that removed in 1975 
(4600 c.y.), has accumulated in the same area resulting from erosion in 
a nearby borrow area. Other smaller deposits have occurred resulting 
from off-reservoir sites. A reforestation project of this borrow area, 
the primary problem, has been initiated and will continue in FY 79 along 
with a plan to dredge 4000 - 5000 c.y. of material from the lake.

b. Northfield Brook Lake, CT. Similar to the Black Rock Lake 
problem, removal of silt at Northfield Brook Lake continues with a plan 
to remove an additional 2000 c.y. of material. To date, 7000 c.y. 
has been removed. Reforestation of the borrow area that has contributed 
to this erosion-siltation is almost complete.

c. Hop Brook Lake, CT. A recurring water quality problem exists at 
Hop Brook Lake due largely to the shallow depth of this small lake, and a 
low water flow during hot summer months. The shallow depth is due in part 
to long term sedimentation which existed primarily before the building of 
the project. A proposal is presently being studied to remove the sediment 
and channelize the stream.

d. Townshend Lake, VT. Over the past several years siltation has 
occurred particularly after the August 1976 local flooding. This has 
created a nuisance to recreation uses of the lake by fouling the beach and 
boat launching ramp. This problem will be rectified this spring by 
performing a limited amount of dredging this spring when the pool is 
lowered for other maintenance.

e. Littleville Lake, MA. Similar to Townshend Lake, minor siltation 
has affected the channel to the boat ramp. The ramp is still operable, 
however, if this condition became worse, the channel will be redredgec1 .



NEW ENGLAND REGION 

GEOLOGICAL SURVEY

St. John Subregion

Sediment data are being collected on a monthly basis at St. John River at 
Van Buren, Maine, and at Aroostook River at Caribou, Maine, as a part of the 
National Stream Quality Accounting Network (NASQAN).

Penobscot Subregion

Sediment data are being collected on a monthly basis at Narraguagus River 
at Cherryfield, Maine, and at Penobscot River at West Enfield, Maine, ar a 
part of NASQAN.

Androscoggin Subregion

Sediment data are being collected on a monthly basis at Kennebec River at 
Bingham, Maine, and at Androscoggin River at Brunswick, Maine, as a part of 
NASQAN.

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

Sediment data are being collected on a monthly basis at St. Croix River 
at Mi 11town, Maine, as a part of NASQAN.

Saco Subregion

Sediment data are being collected on a monthly basis at Saco River at 
Cornish, Maine, as a part of NASQAN.

Merrimack Subregion

Sediment data are being collected on a monthly basis at Merrimack River 
above towel!, Mass., and at Housatonic River at Stevenson, Conn., as a part 
of NASQAN. Sediment data are being collected on approximately a daily basis 
at Yantic River at Yantic, Conn., for determining daily sediment load.

Connecticut Subregion

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

Sediment data are being collected on a monthly basis at Charles River at 
Charles River Village, Mass., as a part of NASQAN.

St. Francois Subregion

Sediment data are being collected on a monthly basis at Black River at 
Coventry, Vt., as a part of NASQAN.

Special Studies

Sediment data are being collected on approximately a monthly basis at thre^ 
sites in the Norwalk River valley in cooperation with the town of Wilton, 
Conn.

Sediment data were obtained on a storm event basis at twenty-seven sites in 
the Lake Waramaug drainage basin, as part of a study to obtain water-quality 
information to be used in the development of a lake management program. The 
stu(Jy is being done in cooperation with the Northwest Connecticut Regional 
Planning Agency.



NEW ENGLAND REGION 

SOIL CONSERVATION SERVICE

la. Preliminary studies of sediment damages and determinations of 
sediment yield are initiated in the following PL-566 watersheds:

Major Drainage Watershed Stream Counties State

St. John River Parkhurst Aroostook R. Aroostook Maine
Siding Tributaries

Penobscot River W. Branch W. Branch Aroostook Maine
Molunkus Str. Molunkus Str.

Ib. Sediment yields were estimated for the following River Basin 
Investigations:

Major Basin Basin Reported State

New England Connecticut River Massachusetts

New England Merrimack River and Massachusetts
Narragansett Bay

New England Coastal Region Massachusetts 

2. Sedimentation Survey:

Haverhill, Grafton County, New Hampshire

Date of Drainage Length of Orig. Cap. Total Sediment Capacity
Reservoir Survey Area Record Perm. Pool Deposit Accum/Yr Loss

(Sq Mi) (Yrs) (Ac-Ft) (Ac-Ft) (Ac-Ft/Sq Mi) (Pct/Yr)

Oliverian 9/26/72 10.6 10.0 175.64 4.04 0.038 

2b. Reservoir Surveys for original capacity 

Aroostook County, Maine

Date of Drainage Original
Reservoir Survey Location Area Capacity Age_              (Ac-Ft) (Yrs)

21 
Trafton 10/17/77 Limestone 4.06 310. (1606-') 7.3

  ' Survey data available for review at SCS state office.



Piscataquis County, Maine

Reservoir
Date of 
Survey Location

Dunham-Davee 10/3/77 Dover-Foxcroft

Berkshire County, Massachusetts

Drainage 
Area
(Sq Mi) 

2.2

Original 
Capacity 
(Ac-Ft)

35. (10.-/)

Age
(Yrs) 

7.0

Reservoir

No. Silver^

Date of 
Survey Location

Drainage 
Area 
(Sq Mi)

Original
Capacity
(Ac-Ft)

4/77 Sandisfield 3.7 34. (144.-' 

Hampden County, Massachusetts

(Yrs) 

6.6

Reservoir
Date of 
Survey

Powdermill-' 6/77

Location

Westfield

Drainage 
Area 
(Sq Mi)

4.6

Original
Capacity
(Ac-Ft)

15.0

_ 
(Yrs)

10.8

Worchester County, Massachusetts

Reservoir
Date of
Survey Location

Drainage Original
Area Capacity
(Sq Mi) (Ac-Ft)

.
(Yrs)

Barefoot Bk-' 6/773/ Northborough 1.1 5.0

3a. SCS-Maine, in cooperation with the Androscoggin Valley Regional 
Planning Commission, completed a sediment and erosion survey on 
four small watersheds in Androscoggin County. Major problem areas 
identified were erosion on cropland, construction sites, borrow 
pits, roads, road shoulders, and road ditches. Soil losses froF 
sheet and rill erosion on all land uses were computed and tabulated 
through use of a random sample plot method.

3b. SCS-Maine, in cooperation with the Statewide USDA 208 Committee, 
initiated a statewide "Study of Non-Point Agricultural Pollution" 
(SNAP) to identify: the location, extent, and kind of agricultural 
practices causing water pollution from sediment, animal manure, 
and agricultural chemicals; and practices causing soil erosion. 
One phase of this study includes computation of soil erosion rates 
on all cropland fields over ten acres in size in the state. SNAP 
is scheduled to be completed during 1978.

2/  Additional permanent storage for multipurpose use.
 r /

  A summary of watershed geomorphologic, erosion and sedimentation data 
associated with this reservoir survey is available.



MID ATLANTIC REGION

CORPS OF ENGINEERS

North Atlantic Division

Baltimore District

The only data available on accumulated sediment, collected during 1977, 
are the following records of the material removed during routine main­ 
tenance of flood control projects.

Project Location 

Arkport Dam, N.Y.

Binghamton, N.Y.

Canisteo, N.Y.

Corning, N.Y.

Hornell, N.Y.

Lisle, N.Y.

Whitney Point, N.Y.

Stream

Canisteo 
River

Pierce 
Creek

Purdy 
Creek

Cutler 
Creek

Chauncey 
Run

Crosby 
Creek

Dudley 
Creek and 
Tioughnioga 
River

Tioughnioga 
River

Sediment 
Removal

Intake channel

Belden drop structure 
at confluence with 
Susquehanna River 
upstream of paved 
channel

Check Dam 
Check Dam Bucket 
to Confluence with 
Bennett Creek

Above upper drop 
structure 
Upper drop struc­ 
ture to twin conduits

Check Dams

Check Dam

Channel at confluence

Channel

Sediment 
Removed 
During 1977 

(CU YDS)

3,688

1,352

1,000

200

1,638

6,644

2,450

3,600

1,050

500

2,202

2,014



New York District

The District conducted sediment samplings 
stations:

Location 

Elizabeth River 

Newton Creek 

Long Island Intracoastal 

Bay Ridge & Red Hook Channels

Red Hook Flats Anchorage (Part of 
N.Y. Harbor Project)

Hudson River Channel (N.J. side) 
Edgewater - Weehawken *

Hudson River Channel (N.Y. side) 
NYC Waterford

Raritan River, Main Channel

Cutoff Channel

Port Chester Harbor

Eastchester Creek

Shoal Harbor

Keyport Harbor

Newark Bay

N.Y. Harbor 
Sandy Hook

Ambrose Channel 

Main Ship Channel 

Anchorage Channel 

Gravesend Bay

and tests at the following

Test Date (1977) 

26, 28 April, 4 May 

23 June, 14 Sept 

31 March 

23 June, 15 Sept

23 June, 15 Sept 

23 June, 15 Sept

25 March, 11 July

4, 29 Aug

4 Aug, 15 Sept

9 Aug

15 Sept

24-25 March

23, 17 June, 29 July, 15 Sept

17, 20, 24 June, 9 Aug, 4 May 
12, 19, 22 April

23 June

23 June

23 June, 15 Sept

23 June

23 June, 15 Sept



Westchester Creek 23 June, 29 July

Shrewsbury River 23 June

South Branch 11 Aug

Mamaroneck Harbor 29 July

NY & NJ Channels 29 Aug

Great South Bay 4, 9 Aug

Passaic River 1, 8 March, 19, 22, 26,
29, April 
13, 24 June

Hackensack 19 April

Samples from stations for calendar year 1977 were analyzed for the 
following properties.

Bulk Analysis: Mercury, Cadmium, Arsenic, Lead, Copper, Zinc, Chromium, 
Nickel, % Water, Oil & Grease, Polychlorinated Biphenyls 
(PPM), Total Organic Carbon, Loss of Ignition

Elutriate: Cadmium Total Organic Carbon, Cyanide, Total Kjeldahl
Nitrogen, Mercury, Nitrate Nitrogen, DDT, Polychlorinated 
Biphenyls, Phenols

Grain Size: Gravel, Sand, Silt, Clay 

Philadelphia District

The only District sedimentation activity during 1977 was the continued 
financial support of the United States Geological Survey for the 
collection of sediment data at:

Delaware River at Trenton, New Jersey
Schuylkill River at Berne, Pennsylvania
Schuylkill River at Philadelphia, Pennsylvania
Tulpehocken Creek at Blue Marsh Damsite-Pre-Impoundment Studies



Forest Service

MID-ATLANTIC REGION 

George Washington National Forest

Twenty critically eroding areas were stabilized. Debris was selectively 
removed from nine miles of stream channel. Restoration work resulted ir 
an estimated annual sediment reduction of 1,250 tons.



MID-ATLANTIC REGION 

GEOLOGICAL SURVEY

Richelieu Subregion

Sediment data are being collected on a periodic basis at Richelieu 
River (Lake Champlain) at Rouses Point, N.Y., as a part of NASQAN.

Upper Hudson Subregion

Sediment data are being collected on a daily basis at Hudson River 
at Waterford, N.Y., for the town of Waterford. Sediment data are also 
being collected on a daily basis at Mohawk River at Cohoes, N.Y., at 
Hudson River at Glenn Falls, N.Y., at Hudson River at Schuylerville, 
N.Y., and at Hudson River at Stillwater, N.Y., in cooperation with 
the New York State Department of Environmental Conservation.

Sediment data are being collected on a periodic basis at Hudson River 
at Rogers Island, N.Y., in cooperation with the New York State Depart­ 
ment of Environmental Conservation.

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

Sediment data are being collected on a periodic basis at Esopus Creek at 
Shandaken, N.Y., as a part of the National Hydrologic Benchmark Network.

Lower Hudson Subregion

Sediment data are being collected at Ran'ton River near South Bound Broo^, 
N.J., as a part of NASQAN.

Delaware Subregion

Sediment data are being collected on a monthly basis at Toms River near 
Toms River, N.J., and on a daily basis at Delaware River at Trenton, N.Y., 
as a part of NASQAN.

Sediment data are being collected on a monthly basis at McDonalds Branch 
in Lebanon State Forest, N.J., as a part of the National Hydrologic 
Benchmark Network.

Sediment data are being collected on a daily basis at Brandywine Creek at 
Wilmington, Del., in cooperation with the Delaware Geological Survey.

Sediment data are being collected on a daily basis at two sites on the 
Schuylkill River, Berne and Manayunk, Philadephia, Pa. The data will 
be analyzed by the U.S. Corps of Engineers to evaluate the Delaware 
River dredging program.
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Susquehanna Subregion

Sediment data are being collected on a monthly and storm event basis
at Young Womens Creek near Renovo, Pa, as part of the National Hydrologic
Benchmark Network.

Sediment data are being collected at Juniata River at Newport, Pa., as a 
Federal sediment index station.

Sediment data are being collected on a daily basis at Tioga River at 
Lindley, N.Y., and the Chemung River at Chemung, N.Y., in cooperation 
with the Susquehannah River Basin Commission.

Upper Chesapeake Bay Subregion

Sediment data are being collected on a monthly basis at Choptank River 
near Greensboro, Md., as a part of NASQAN.

Potomac Subregion

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.

Sediment data are being collected on a daily basis at Conococheaque 
Creek at Fairview, Md., as a part of the Federal CBR program.

Sediment data are being collectd on a monthly basis at Lost River at 
McCauley near Baker, W. Va., for the U.S. Soil Conservation Service.

Sediment data are being collected at Potomac River at Chain Bridge, 
Washington, DC, as a part of NASQAN.

Sediment data are being collected on a daily basis at Snakeden Branch 
at Reston, Va., with an automatic sampler to provide information of 
sediment transport during high flow.

Lower Chesapeake Bay Subregion

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

Sediment data are being collected on a daily basis at Carter Run near 
Marshall, Va., for the U.S. Soil Conservation Service.
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Special Studies

A study, begun in November 1975, is being continued to determine the 
origin and distribution of various constituents in the runoff from 
a growth stabilized suburan area to Mill Creek.

Sediment data are being obtained on a daily basis at two sites and on 
a storm-event basis at five additional sites for a study designed to 
assess the effect of releases from Round Valley Reservoir upon the 
chemical, biological, and physical regime of South Branch Rockaway 
Creek, Rockaway Creek, and Lamington River in New Jersey.

A study begun in July 1971 is being continued to determine the effect 
on the hydro!ogic regime of transforming an essentially rural area to 
a suburban community.

The basic suspended-sediment sampling network 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. Department of 
Agriculture, Soil Conservation Service. A computer printout is available 
upon request which lists:

(1) for each water year, the suspended-sediment stations established
and the type of suspended-sediment data collected for each station;

(2) all of the stations in New Jersey where suspended-sediment data 
have been collected and the type of suspended-sediment data 
for each year when sampled;

(3) a list of reports dealing with suspended-sediment loads in 
New Jersey.

Requests for the Computer printout should be sent to:

District Chief, WRD 
U.S. Geological Survey 
P.O. Box 1238 
Trenton, N.J. 08607

Daily determination of suspended-sediment concentration at two streamflow 
sites and determination of suspended-sediment concentration during storr 
runoff events at three additional sites are a part of a study of Rockaway 
Creek in New Jersey. Particle-size distribution of material in transport 
will also be determined. Aggradation-degradation ranges also are being 
established.

Determination of suspended-sediment concentrations of streamflow during 
base flow and also during storm runoff events will be made at nine data- 
collection sites as a part of the Willingboro Non-Point Project in New 
Jersey.
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Sediment data are being collected on a daily basis at two sites 
and on a base flow and storm-event basis at three additional sites 
to study changes in sediment yield as the hydrologic regime is 
transformed from a rural to a suburban community in the Winslow 
Crossing Project study in New Jersey,

The trap-efficiency study of Bernard Frank Lake near Rockville, Md., 
continued in cooperation with the U.S. Soil Conservation Service.

Suspended-sediment data are being collected on a daily basis at five 
stations in the Susquehanna River Basin in Pennsylvania, in cooperation 
with the Susquehanna River Basin Commission.

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, Pa. Data collection, which will continue through 
the 1978 water year, includes the operation of an automatic suspended- 
sediment sampler on the Pequea Creek at Martic Froge, Pa., and the 
collection of data from six subbasin sites during storm events. The 
study is in cooperation with the Susquehanna River Basin Commission.

13



MID ATLANTIC REGION

SOIL CONSERVATION SERVICE

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

a. Public Law 566 

Major Drainage 

Potomac River 

Potomac River

Delaware

Long Island Sound

Rappahannock

Major Basin 

Hudson River

  Preliminary Studies 

2. Sedimentation Surveys

Watershed Stream

Seneca Creek Seneca Creek

Piscataway  Piscataway 
Creek Creek

Deposit Bone Creek

Blind Brook Blind Brook

Carter Run Carter Run

Investigations

Basin Reported

Lower Hudson

Counties State

Montgomery Maryland

Prince Maryland 
Georges

Delaware New York

West Chester New York

Fauquier Virginia

State (s) 

New Yorv

New York

Date of Drainage Orig. Sediment 
Reservoir Survey Location Area Cap. Age Accum/Yr

Batavia 6/77 
Kill 4A

Patterson 10/77 
Ck-Site 1

L. Choco- 10/77 
nut Ck-Site 2B

42°20 f N 
74°15 f W

42°08'N 
76°01'W

42°ll f N 
75°58 f W

(Sq Mi)

6.8

4.3

1.64

Capacity 
_____ ___ __ ___________ Loss
(Sq Mi) (Ac-Ft) ~(Yrs) (Ac-Ft/Sq Mi) (Pct/Yr)

1562.7 7.0 0.16 0.01

891,40 9.0

272.0 9.0

0.13

0.05

.06

.03
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Virginia

Date of Drainage Orig. Sediment Capacity
Reservoir Survey Location Area Cap. Age Accum/Yr Loss

(Sq Mi) (Ac-Ft) (Yrs)(Ac-Ft/Sq Mi) (Pct/Yr)

Johns Creek 5/77 Craig 18.05 135.89 9.75 0.0737 O.T93 
Site #1 County

Little 6/77 Appomattox 14.06 216.1 9.5 0.099 0.06 
Falling County 
River #1

West Virginia

Date of Drainage Orig. Sediment Capacity
Reservoir Survey Location Area Cap. Age Accum/Yr Loss

(Sq Mi) (Ac-Ft) (Yrs)(Ac-Ft/Sq Mi) (Pct/Yr)

Patterson 9/26/77 390 10'51"N 7.73 1298.0 11.25 0.095 0.056
Creek No. 79°04'21"W
4

Pennsylvania

Date of Drainage Orig. Sediment Capacity
Reservoir Survey Location Area Cap. Age Accum/Yr Loss

(Sq Mi) (Ac-Ft)(Yrs) (Ac-Ft/Sq Mi) (Pct/Yr)

North Fork 7/77 41°59 f 44MN 3.4 654.13 14.9 0.166 0.03 
Cowanesque River 77 0 38'58"W

3.
Maryland

Program 208 studies were concluded in April 1977 for the Baltimore Regional 
Planning Areas of Baltimore City and County, and Howard, tome Arundel, 
Carrol1, and Harford Counties.

Program 208 studies were also undertaken in December on the Washingtor 
COG area.

New Jersey

An erosion and sediment inventory was prepared by the Sussex-Warren Resource 
Conservation and Developed Project for Sussex and Warren Counties, Ner 
Jersey. The final report was released in April 1977. This inventory was 
based on the EASI (Erosion and Sediment Inventory) study performed by the 
New York SCS Office in 1975.

15



SOUTH ATLANTIC - GULF REGION

CORPS OF ENGINEERS

South Atlantic Division

Charleston District

A major flood occurred at W. Kerr Scott Reservoir in November 1977. This 
flood produced a new period of record pool elevation of 1061.20. An 
assessment will be made soon as to the necessity of resurveying the sedi­ 
ment ranges and should this assessment confirm the need for these, author­ 
ity will be requested. The last range surveys were taken in May 1971.

Jacksonville District

Sediment load measurements were made intermittently on Rio Bucana and Rio 
Portugues Basins in Puerto Rico and St. Lucie Canal in Florida.

Mobile District

Sedimentation Monitoring Range Networks

a. The original range network to provide the means to monitor changes 
due to aggradation or degradation in two projects was completed during 
the year. They are: West Point Dam, Georgia, on the Chattahoochee 
River and Gainesville Lock and Dam, Alabama, on the Tomblgbee River.

b. The establishment of the range network for the Aliceville Lock 
and Dam, Alabama on the Tombigbee River, was initiated in 1977. This 
work is scheduled to be completed in the first quarter of 1978.

Suspended Sediment Investigations - - During the year data were obtained 
on a daily basis from five locations. Four stations, Columbus, Aberdeen, 
Amory and Fulton, Mississippi, are located on the Tombigbee River. The 
remaining station, Claiborne, Alabama, is located on the Alabama River. 
Additionally, there are 26 stations located in the Tombigbee drainage 
basin where suspended sediment samples are obtained at about 5-week 
intervals. Ten stations were discontinued during 1977. The stations are: 
Columbus, Hamilton, Aberdeen, Greenwood Springs and Gattman, Mississippi; 
Sulligent, Henson Springs, Fulton Bridge and Hamilton, Alabama. These 
stations were all located on the Buttahatchee River. The remaining 
discontinued station was located on the Chattahoochee River at West Point, 
Georgia.
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Sedimentation Studies

a. A study to determine the natural sedimentation characteristics 
of the Buttahatchee River in Mississippi was concluded in 1977. The 
study consisted of the definition of the amount of suspended and 1 ed 
material transported by the river at nine locations over the lower 83 
miles of its course.

b. Similar studies began during the year on three streams in 
Mississippi. These streams which are tributaries to the Tombigbee River 
are: Tibbee River, Twenty-mile Creek and Little Brown Creek.

c. During 1977 studies were begun of two river cut-offs that were 
formed by the construction of the Tennessee-Tombigbee navigation channel. 
The purpose of these studies is to determine the sediment deposition 
rate in the cut-off river sections.

d. A study was begun in 1977 of Wilson's Slough, a distributary of 
the Pearl River. The purpose of this study is to determine the 
sedimentation characteristics of the reach and the relationship of sedi­ 
ment deposition and scour to changes in streamflow patterns.

e. The study of Daniel Creek, a tributary of the Black Warrior River, 
continued through the year. The focus of the study is to document: the 
relationship of sediment deposition in the creek to stripmining activities 
in its basin.

Sedimentation Design Memoranda

a. The sedimentation design memorandum for the Aliceville Lock and 
Dam project was completed during the past year. This memorandum Is the 
second in a series of five sedimentation memoranda for the Tennesree- 
Tombigbee Waterway. The sedimentation design memorandum for the "allahala 
Dam project, Mississippi was completed in December 1977.

b. Work began last year on the Columbus Sedimentation Design Memorandum, 
The Columbus Lock and Dam project, located in Mississippi, is the next 
upstream project from the Aliceville project on the Tenn-Tom Waterway. 
The memorandum is scheduled to be completed in March 1978.

Savannah District

Sedimentation ranges were established at Hartwell and Clark Hill 
Lakes prior to impoundment. Subsequent resurveys of ranges indicate 
that no appreciable accretion of sediment has been experienced at either 
lake. In order to provide adequate monitoring of the lakes, periodic 
surveys are conducted at 5-year intervals.
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The District was not actively involved on any sedimentation monitoring 
programs during calendar year 1977. A sediment data collection and 
monitoring program is planned in connection with Peachtree-Nancy Creeks 
Flood Control Study. This study will be initiated during the AE&D stage,

Wilmington District 

Sedimentation Surveys.

a. John H. Kerr Dam and Reservoir, Roanoke River, Va and N. C. 
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. Data 
will be analyzed and a report prepared 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.

b. Philpott Lake, Smith River, Va. The sedimentation ranges at 
Philpott were resurveyed during 1976 in order to determine the amomt of 
storage lost to sedimentation since the last resurvey was made in 1960. 
Equipment was the same as listed for John H. Kerr. Data are being 
analyzed and preparation of a report of the resurvey are underway. The 
report should be completed in 1978. The dependable capacity of Philpott 
will be redetermined, if necessary, but not until both Kerr and Philpott 
can be redetermined together.

Sediment Load Measurement. Two suspended sediment sampling stations 
(at Randolph, Virginia on Roanoke River and at Paces, Virginia 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 reservoir 
project.
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Forest Service

SOUTH ATLANTIC - GULF REGION 

National Forests in Florida

Turbidity was monitored on some of the 20 water quality stations to 
evaluate the effects of management activities.

Chattahoochee-Oconee National Forests

Water quality was monitored at 20 stations. Turbidity and/or susperded 
sediment was monitored at some of these stations in order to evaluate 
the effects of management activities oh the water resource. About 
five acres of old eroding woods roads were rehabilitated resulting in 
an estimated annual reduction of 250 tons of sediment.

Francis Marion and Sumter National Forests

Critically eroding land on 123 acres was rehabilitated resulting in an 
estimated annual sediment reduction of 6,150 tons.

National Forests in Alabama

Water quality was monitored at 20 stations. Turbidity was measured at 
several of these stations in order to evaluate the timpacts of management 
activities on the water resource.

National Forests in Mississippi

Water quality was monitored at 30 stations. Turbidity was monitored at 
several of these stations to evaluate the impacts of management activi­ 
ties on the water resource.

National Forests in North Carolina

Ten critically eroding areas were stabilized resulting in an estimated 
500 tons of sediment reduction annually.

River Basin Studies

The Yadkin Pee Dee Basin and the Black Warrior River Basin were field 
sampled to predict the erosion rates associated with the various forest 
management practices. The analysis will be completed in 1978 with the 
report to follow.
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SOUTH ATLANTIC-GULF REGION 

GEOLOGICAL SURVEY

Chowan-Roanoke Subregion

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.

Neuse-Pamlico Subregion

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 Conser­ 
vation Service.

Pee Dee Subregion

Sediment data are being collected on a monthly basis at Scape Ore Swamp near 
Bishopville, S.C., as a part of the National Hydrologic Benchmark Network.

Sediment data are being collected on a monthly basis at Lynches River at 
Effingham, S.C., and at Black River at Kingstree, S.C., as a part of NA51AN.

Sediment data are being collected at the Yadkin River at Yadkin College, 
N.C., as a Federal Sediment Index Station.

Santee-Edisto Subregion

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

Savannah-Ogeechee Subregion

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 Metwork,

Sediment data are being collected on a monthly basis at Savannah River near 
Clyo, Ga., as a part of NASQAN.
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Sediment data are being collected on a periodic basis at Chattoga River 
near Clayton, Ga., at Broad River near Bell, Ga., and at Ogeechee River 
near Eden, Ga., in cooperation with the Georgia Department of Natural 
Resources, Geological and Water Resources Division.

Altamaha-St. Marys Subregion

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

Sediment data are being collected on a monthly basis at one site in 
Florida as a part of NASQAN.

Sediment data are being collected at Alcovy River near Covington, Ga., at 
Middle Oconee River near Athens, Ga., at Altamaha River near Doctortown., Ga., 
and at Satilla River at Atkinson, Ga., in cooperation with the Georgia 
Department of Natural Resources, Geologic and Water Resources Division.

St. Johns Subregion

Sediment data are being collected on a periodic basis at three sites in 
Florida as a part of NASQAN.

Southern Florida Subregion

Sediment data are being collected on a periodic basis at four sites in 
Florida as a part of NASQAN.

Peace-Tampa Bay Subregion

Sediment data are being collected on a periodic basis at three sites in 
Florida as a part of NASQAN.
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Suwannee Subregion

Sediment data are being collected on a periodic basis at one site in 
Florida as a part of NASQAN.

Sediment data are being collected at Alapaha River near Alapaha, Ga., in 
cooperation with the Georgia Department of Natural Resources, Geologic and 
Water Resources Division.

Ochlockonee Subregion

Sediment data are being collected on a periodic basis at one site in Florida 
as a part of NASQAN.

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

Sediment data are being collected on a periodic basis at two sites in Florida 
as a part of NASQAN.

Sediment data are being collected on a periodic basis at Chattahoochee River 
near Cornelia, Ga., at Peachtree Creek at Atlanta, Ga., at Kinchafoone^ Creek 
near Preston, Ga., at Line Creek near Senoia, Ga., and at Ichawaynocha%*ay 
Creek at Milford, Ga., in cooperation with the Georgia Department of Natural 
Resources, Geologic and Water Resources Division.

Choctawhatchee-Escambia Subregion

Sediment data are being collected on a periodic basis at three sites in 
Florida as a part of NASQAN.

Alabama Subregion

Sediment data are being collected on a periodic basis at Etowah River near 
Canton, Ga., in cooperation with the Georgia Department of Natural Resources, 
Geologic and Water Resources Division.

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,

Mobile-Tombigbee Subregion

Sediment data are being collected on a monthly basis at Tombigbee River at 
Gainesville, Ala., and at Tombigbee River at Coffeeville lock and dam, Ala., 
as a part of NASQAN.
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Sediment data are being collected on a monthly basis at Sippey Fork near 
Grayson, Ala., as a part of the National Hydrologic Benchmark Network.

Sediment data were collected on a daily basis, until being discontinued 
April 13, 1977, at Turkey Creek at Merris, Ala., and discontinued March 28, 
1978, at Turkey Creek upstream from Kimberly, Ala.

Sediment data were collected on a daily basis by automatic sampler, until 
being discontinued July 29, 1977, at Crooked Creek near Sardis, Ala.

Sediment data are being collected during flood events at two stations in 
the Turkey Creek basin, Jefferson County, Ala., and at one station in the 
Crooked Creek basin, Ala.

Sediment data are being collected during flood-events at Mackeys Creek near 
Dennis, Miss., at Yellow Creek near Doskie, Miss, and at Yellow Creek at Cross 
Roads, Miss., in cooperation with the U.S. Corps of Engineers, to estimate 
the impact of sediment loads on the Tennessee-Tombigbee Waterway.

Pascagoula Subregion

Sediment data are being collected on a monthly basis at two sites in 
Mississippi as a part of NASQAN.

Sediment data are being collected in a monthly and storm-event basis at Cypress 
Creek near Janice, Miss., as a part of the National Hydrologic Benchmark Net­ 
work.

Pearl Subregion

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

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

Special Studies

Suspended-sediment sampling by an automatic sampler was continued on 
Yellow 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 at Blue Creek near Oakman, Ala. Intermittent 
samples were collected on a tributary to Rocky Branch near its mouth in 
Tuscaloosa County.
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In mid 1975, a study was begun to evaluate sediment-transport charac­ 
teristics of gaged streams in the Coastal Plain region of North Carolina. 
In March 1977, the program was expanded to include all gaging stations 
in the State which had not been evaluated by an earlier program in 1969- 
73. Approximately 120 stations are in the current program. Sediment- 
transport curves, annual suspended-sediment yields, and other data will 
be determined for each site, all of which are located at continuous gaging 
stations. The work is conducted in cooperation with the North Carolina 
Department of Natural Resources and Community Development.

A 5-mile reach of the Black River will be channelized in late 1978 to 
alleviate flooding at Dunn, Harnett County, N.C. The collection of 
suspended sediment and other hydrologic data was begun in early 1977 to 
determine the effects of channel construction on stream characteristics. 
The project is conducted in cooperation with the U.S. Corps of Engineers.

Sediment discharge and river quality data have been collected at 15 
sites in the Blue Ridge and Piedmont Provinces. Interpretation of these 
data indicate strong, positive correlations between water discharge and 
sediment concentration at every sampling site. Positive correlations 
between suspended fines (0.062 mm) and concentrations of metals, organic 
carbon, phosphorus, and nitrogen in suspension have also been noted. 
Computed values of gross erosion in selected tributary basins using the 
Universal Soil Loss Equation have been compared with average annual 
sediment discharges to computer sediment delivery ratios. A compre­ 
hensive report is currently in preparation. Sediment sampling during 
storm events was initiated in two agricultural basins in southwest 
Georgia in conjunction with an ongoing study of the effects of agri­ 
cultural runoff on receiving waters.
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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 in the following watersheds during 1977:

a. Public Law 566 

Major Drainage Watershed 

Catawba River Stony Fork

Tugaloo River Beaverdam Creek
(revision)

Yadkin River Tri-Creek

Northeast Cape Limestone- 
Fear River Muddy Creek

Stream County(s)

Stony Fork Cr. York 

Beaverdam Cr. Oconee

Grants, Town, Rowan 
§ Crane Creeks

Limestone § Duplin 
Muddy Creek

b. Resource Conservation and Development Program

Major Drainage Watershed 

Black River Riverside

Chestatee- 
Chatahootchie

Stream

Long § Nancy 
Branches

Gwinnett County 

Coastal

c. River Basin Investigations 

Major Drainage Basin Reported 

Tar-Neuse Tar-Neuse

County(s) 

Lee

Habersham

Gwinnett

Liberty

States) 

S. Carolina 

S. Carolina

N. Carolina 

N. Carolina

State(s) 

S. Carolina

Georgia 

Georgia 

Georgia

State

N. Carolina

d. Special Studies - Environmental assessments for operational 
proj ects.

Project Name

Soque

Pine Log Tributary

Sallacoa Creek Area

County 

Habersham 

Gordon 

Gordon

State 

Georgia 

Georgia 

Georgia
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GREAT LAKES REGION 

GEOLOGICAL SURVEY

Western Lake Superior Subregion

Sediment data are being collected on a daily and storm-event basis at 
Nemadji River near Superior, Wis., at Little Balsam Creek near Patzau, 
Wis., Pine Creek near Moquah, Wis,, and at Little Balsam Creek near 
Foxboro, Wis.

Sedient data are being collected on an intermittent and storm-event basis 
at Bois Brule River at Brule, Wis., at Little Balsam Creek at Patzau, Wis., 
at Tributary to Little Balsam Creek near Patzau, WI. at Pine Creek at Moquah, 
Wis., and at Tributary to Pine Creek at Moquah, WI.

Sediment data are being collected on a periodic and storm-event basis 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 NASQAN.

Sediment data are being collected on a daily basis by an automatic sampler 
at Elim Creek near Holyoke, Minn., at Skunk Creek below Elim Creek near 
Holyoke, Minn., and at Deer Creek near Holyoke, Minn., for the Red Clay 
Project for the Soil and Water Conservation District in Douglas County, 
Wisconsin.

Southern Lake Superior Subregion

Sediment data are being collected on a intermittent basis at Washington 
Creek at Windigo (Isle Royals), Minn., as a part of the National Hydrolocic 
Benchmark Network.

Sediment data are being collected on a monthly basis at Ontonagon River 
near Rockland, Minn., and at Tahquamenon River near Tahquamenon, Minn., as 
a part of NASQAN.

Northwestern Lake Michigan Subregion

Sediment data are being collected on a weekly and storm-event basis at People 
River near Fence, Wis., as a part of the National Hydrologic Benchmark Network

Sediment data are being collected on a periodic and storm-event basis at Fox 
River at Wrightstown, Wis., at Ford River near Hyde, Mien., and at Escanaba 
River at Cornell, Mien., as a part of NASQAN.
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Southwestern Lake Michigan

Sediment data are being collected on a periodic and storm-event basis at 
Milwaukee River at Milwaukee, Wis., as a part of NASQAN.

Sediment data are being collected on a periodic and storm-event basis at 
Jefferson Park Drainage Way at Germantown, Wis.

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

Sediment data are being collected on a weekly basis at Pigeon Creek near 
Angola, Ind., for the State of Indiana.

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

Sediment data are being collectd on a high-flow only basis at Elkhart Rive** 
at Goshen, Ind., for the State of Indiana.

Sediment data are being collected on a daily basis until May 15, 1977, at 
Beebe Creek near Hillsdale, Mien., at Sand Creek at Litchfield, Mien., at 
Soap Creek near Litchfield, Mien., and at St. Joseph River at Clarendon, 
Mi eh., to determine the effects of agricultural land use practices on erosion 
in the Upper St. Joseph River Basin for the Michigan Department of Agriculture, 
Additional sediment data are being collected on a periodic basis at 13 sites 
and on a miscellaneous basis at 26 sites in the basin.

Sediment data are being collected on a monthly basis at Kalamazoo River at 
Saugatuck, Mich., as a part of NASQAN.

Northeastern Lake Michigan Subregion

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

Northwestern Lake Huron Subregion

Sediment data are being collected on a monthly basis at Cheboygan River at 
Cheboygan, Mich., as a part of NASQAN.

Southwestern Lake Huron Subregion

Sediment data are being collected on a monthly basis at Rifle River near 
Sterling, Mich., and at Saginaw River at Saginaw, Mich., as a part of 
NASQAN.
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St. Clair-Detroit River Subregion

Sediment data are being collected on a monthly basis at Clinton River at. 
Mt. demons, Midi., and at Detroit River at Detroit, Mien., as a part 
of NASQAN.

Western Lake Erie Subregion

Sediment data are being collected on a daily basis at Maumee River at 
Waterville, Ohio, in cooperation with U.S. Environmental Protection 
Agency and the International Joint Commission, U.S. Department of State.

Southern Lake Erie Subregion

Sedmient data are being collected on a weekly and storm-event basis at 
Rock River near Berea, Ohio, and at Chagrin River at Willoughby, Ohio, 
for the Three River Watershed District, Cleveland, Ohio.

Sediment data are being collected on a daily basis at Cuyahoga River at 
Old Portage, Ohio, and at Tinkers Creek at Bedford, Ohio, for the Three 
Rivers Watershed District.

Sediment data are being collected on a daily basis at the following sites 
in cooperation with the U.S. Corps of Engineers, Buffalo District:

Cuyahoga River at Independence, Ohio 
Cuyahoga River at Peninsula, Ohio 
Mud Brook near Akron, Ohio 
Yellow Creek near Botzum, Ohio 
Furnace Run near Everett, Ohio 
Brandywine Creek near Jaite, Ohio 
Chippewa Creek near Brecksville, Ohio 
Euclid Creek near Euclid, Ohio

Southwestern Lake Ontario Subregion

Sediment data are being collected on a periodic basis at Niagara River 
(Lake Ontario) at Fort Niagara, N.Y., and at Genesee River at Charlotte 
Docks at Rochester, N.Y., as a part of NASQAN.

Sediment data were collected on a periodic and storm-event basis from 
April, 1977, to September, 1977, at Genesee River at Houghton, N.Y., and 
from December, 1976,to September, 1977, at Mill Creek at Perkinsvilie, 
N.Y., in cooperation with the International Joint Commission-New York 
State Department of Environmental Conservation for the Genesee River 
Watershed study.
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Sediment data are being collected on a periodic and storm-event basis 
at the following sites in cooperation with the International Joint 
Commission-New York State Department of Environmental Conservation for 
the Genesee River Watershed study:

Genesee River at Transit Bridge near Angelica, N.Y.
Sugar Creek near Canaseraga, N.Y.
Canaseraga Creek above Dansville, N.Y.
Stony Brook at Stony Brook State Park, N.Y.
Mill Creek at Patchinville, N.Y.
Mill Creek near Dansville, N.Y.
Mill Creek at Dansville, N.Y.
Canaseraga Creek at Grovel and, N.Y.
Bradner Creek near Dansville, N.Y.
Bradner Creek near Sonyea, N.Y.
Keshequa Creek at Nunda, N.Y.
Keshequa Creek at Tuscarora, N.Y.
Keshequa Creek at Craig Clony, Sonyea, N.Y.
Oatka Creek at Rock Glen, N.Y.
Oatka Creek at Warsaw, N.Y.
Pearl Creek at Pearl Creek, N.Y.
Oatka Creek near Pavilion Center, N.Y.
Mud Creek near LeRoy, N.Y.

Southeastern Lake Ontario Subregion

Sediment data are being collected on a periodic basis at Oswego River 
at Lock 7 at Oswego, N.Y., as a part of NASQAN.

Northeastern Lake Ontario-St. Lawrence Subregion

Sediment data are being collected on a periodic basis at Black River at 
Watertown, N.Y., at St. Regis River at Brashen Center, N.Y., and at St. 
Lawrence River at Cornwall, Ontario, near Massena, N.Y., as a part of 
NASQAN.

Special Studies

Bed material samples from a number of sections along a reach of the 
Muskegon River from Croton Dam to Bridgeton were collected and analyzed 
for particle-size distribution. These data were collected in cooperation 
with the Michigan Department of Natural Resources.
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GREAT LAKES REGION

SOIL CONSERVATION SERVICE

1. Continuing or initial studies of sediment yield were made in tie 
following watersheds:

a. Public Law 566 

Major Drainage Watershed 

Lake Michigan

Stream

Lake Huron

Lake Michigan

Upper Maple River Maple River 

Au Gres River Au Gres River

County(s) State

Shiawassee Michigan 
Gratiot

Ogemaw 
I os co 
Arenac

Kewaunee River Kewaunee River Brown
Kewaunee

M:\chigan

Wisconsin

b. Resource Conservation and Development 

Major Drainage Watershed Stream 

Great Lakes

____ County 

Thatcher Run CrawfordConneaut Creek 

c. River Basin Investigations: 

Major Drainage Basin Reported

St. Lawrence River LaPlatte River
(to Lake Champlain)

State 

Pennsylvania

State 

Vernont

This study was done as part of the Lake Champlain Level B Study. An estimate 
of sediment delivered to Lake Champlain by the LaPlatte River was rade. 
Sources of this sediment include sheet and rill, construction, road and 
roadbank and streambank erosion.

2. Reservoir Sediment Surveys

The following reservoir sediment survey was made in Cheboygan County, 
Michigan in 1976, but was not previously reported:

Drainage Original Sediment Capacity
Date of Location Area Capacity Age Accum/Yr Loss

Reservoir Survey Sec_ Tw£ Rge_ (Sq Mi) (Ac-Ft) (Yrs) (Ac-Ft/Sq Ml)(Pct/Yr)

Little 9/76 
Black, Site A

22 38N 2W 9.7 275 16 0.009 0.03
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OHIO REGION

CORPS OF ENGINEERS

Ohio River Division

Report on sedimentation activities in the Ohio River Division for calendar 
year 1977 is as follows:

Sedimentation Resurveys.

a. Deer Creek Lake, Deer Creek, Ohio. The report on the 1975 
sediment range resurvey at Deer Creek Lake, as revised in response tc 
division comments, was approved by the Ohio River Division in 1977. The 
sedimentation rate in the seasonal pool area, indicated by the resurvey 
of eight sediment ranges, was 0.08 acre-foot per year per square mile of 
contributing drainage area. The time period covered was the 6.9 years 
prior to February 1975.

b* Tom Jenkins (Burr Oak) Lake, East Branch of Sunday Creek, Ohio. 
The report on the 1975 sedimentation reconnaissance was approved by the 
Ohio River Division in 1977, after revision in response to division 
comments. The 1975 resurvey of seven sediment ranges indicated an annual 
sedimentation rate of 0.34 acre-foot per square mile of contributing 
drainage area above Tom Jenkins (Burr Oak) Lake. The period covered by 
the report was from February 1952 to August 1975.

c. Fishtrap Lake, Levisa Fork, Kentucky. Division comments on the 
report of the 1975 sedimentation survey at Fishtrap Lake were answered 
and the report approved by the Ohio River Division in 1977. A resurvey 
of the sediment ranges at Fishtrap Lake was completed in 1977 and a report 
on the results of this latest resurvey is scheduled to be completed by the 
Huntington District in 1978.

d. East Lynn Lake, Twelvepole Creek, West Virginia. A sediment 
range layout at East Lynn Lake, Design Memorandum No. 16, was submitted 
to and approved by the Ohio River Division in 1977. The sediment range 
network consists of 35 ranges.

e » Charles Mill Lake, Black Fork of Mohican River, Ohio. The report 
on the 1975 reconnaissance of four sediment ranges was submitted to the 
Ohio River Division for review and, after revision in accordance with 
division comments, was approved in 1977. The indicated rate of sedi­ 
mentation was 0.37 acre-foot per year/square mile of contributing drainage
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area for the period since storage in the lake began in June 1938. 
The computed sedimentation rate was based on a limited amount of 
field data.

f. Dewey Lake, Johns Creek, Kentucky. A resurvey of the sedimert 
ranges at Dewey Lake was completed in 1977. A report on the results of 
the resurvey is scheduled for completion by the Huntington District in 
1978.

g. Monroe Lake, Salt Creek, Indiana. Resurvey of existing ranges 
and layout and initial survey of 11 new ranges were completed in FY 1977. 
Comparison with 1972 ranges showed no sediment problems at Monroe. A 
report will be forthcoming.

h. Middlesboro, Kentucky Bennets Fork Diversion Canal. Sedimert 
ranges at the Bennets Fork Diversion Canal were surveyed after the 4-5 
April 1977 flood. Results of this survey indicated that a significart 
amount of sediment was deposited by the April flood. Funds have beer 
provided for the removal of sediment to restore the channel to desigr 
dimensions. A contract is presently being written to accomplish thir work 
for the reach of the canal from station 65+00 (35th Street Bridge) 
upstream to station 0+00 (Winchester Avenue Bridge).

i. Lake City, Tennessee Coal Creek Channel Improvement. Sediment 
ranges at the Coal Creek Channel Improvement project were surveyed after 
the April 1977 flood. Results of this survey, when compared to a previous 
survey made in 1975, show that no significant accumulation has occurred. 
However, a continued buildup of sediment has occurred since construction 
of the project in 1957. This buildup is due mainly to a lack of annual 
maintenance on the part of the city and not to any single event such as 
the April 1977 flood.

j. Barbourville, Kentucky Cumberland River Levee. Typical 
cross-sections of the Cumberland River at Barbourville, Kentucky, were 
surveyed after the April 1977 flood and compared to similar cross-sections 
taken in 1973. Results of this survey show that the channel has undergone 
some slight aggradation, but not to an extent in which the channel 
conveyance is reduced significantly.

k- Pineville, Kentucky  Cumberland River Floodwall and Levee. 
Typical cross-sections of the Cumberland Rivet at Pineville, Kentuck}*, 
were surveyed after the April 1977 flood and compared to similar crors- 
sections obtained in 1973. The only change indicated is a slight 
degradation of the channel.

32



1. During October 1977, a special survey was conducted in Harlan 
County, Kentucky, for the purpose of defining specific locations on 
streams where sediment buildup has occurred and removal of which would 
provide some small reduction in the heights of lesser floods. This study 
was done at the request of the "Volunteers for Flood Control Committeg," 
a local interest citizens group representing Harlan County. A letter 
report was submitted to the aforementioned committee on 12 December 1977, 
which included our recommendations for removal of sediment bars with maps, 
cross-sections, and volume estimates at each location.

Initial Range Surveys and Range Layouts

a. Design Memoranda for sediment range networks at R. D. Bailey 
Lake, Guyandot River, West Virginia; Alum Creek Lake, Alum Creek, Ohio; 
and at Beach Fork Lake, Beach Fork, West Virginia, were submitted to the 
Ohio River Division for review and approval in 1977.

b. Layout and initial survey of sedimentation ranges at Caesar C~eek 
and East Fork Lakes were completed in FY 1977.

c. Sedimentation ranges for Martins Fork Lake were established during 
calendar year 1977. Control surveys for range monumentation have not been 
completed at present. Submission of the draft Sediment Range Layout Report 
for division approval is planned by the end of FY 78.

Sediment Load Measurements

a. Fishtrap Lake, Levisa Fork, Kentucky, and Dewey Lake, Johns Creek, 
Kentucky. Suspended sediment data were collected at the Levisa Fork at Big 
Rock, Virginia, and Johns Creek at Meta, Kentucky, stations by the U.S. 
Geological Survey in cooperation with the Huntington District. The 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 in 1977.

b. R. D. Bailey Lake, Guyandot River, West Virginia. The sediment 
monitoring program initiated in 1973, in cooperation with the U.S. 
Geological Survey, continued during 1977. Sediment data were collected 
at the Guyandot River near Baileysville, West Virginia, monitoring station 
and at stations on nearby tributary streams, Clear Fork and Indian Creek.



c. In January 1976 a sediment control structure was constructed as 
a pilot study on Defeated Creek, a major sediment contributing tributary 
of Carr Fork Lake. In order to assess the effects of the sediment dam 
on the total sediment load in the Carr Fork Basin and to evaluate the 
efficiency of this type structure for possible implementation elsewhere, 
a monitoring program was established. The program consists of using an 
automatic stage activated sediment sampler in conjunction with a stage 
recorder to measure the discharge and the quantity and size distribution 
of incoming suspended sediment from Defeated Creek. Comparison of periodic 
surveys of the area above the dam will yield the amount of trapped sediment, 
For the period of January 1976-November 1977, a trapping rate of 2.0 
acre-ft./sq.mi./yr. was observed.

d. A stream sediment monitoring program at sites on Martins Fork 
and Crane Branch continued through 1977. Sampling at these locations is 
to continue until impoundment of Martins Fork Lake in the fall of 1978. 
Analysis of the data will be completed at that time.

e. Tennessee-Tombigbee Waterway. Objectives of the monitoring 
efforts on Yellow and Mackeys Creeks are to establish pre-project sediment 
conditions with a follow-up during construction and operation phases of 
the Tennessee-Tomb igbee Waterway.

f. New River, Tennessee. Objectives of the New River monitoring 
effort is to establish baseline conditions to determine the effectiveness 
of future reclamation of strip-mined land in the watershed. The station 
will also monitor inflows into the BSFNRRA (Big South Fork National River 
& Recreational Area) for operational purposes.

Additional Division Activities 

a. Sedimentation Study.

(1) A sedimentation study is being conducted in the lower reaches 
of the Big Sandy River. The Big Sandy River discharges into the 01^io 
River between Huntington, West Virginia, and Ashland, Kentucky, in the 
pool created by Greenup Dam. The Greenup project is one of a series of 
locks and dams on the Ohio River and the pool formed by the dam ex-ends 
up the Big Sandy River.

(2) The objective of the study is to determine the feasibilit;' of 
using a dike, or dikes, to maintain sediment movement through the lower 
reach of the Big Sandy River to the Ohio River. Dredging required to 
maintain a navigation channel in this area would thus be reduced.
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(3) In July 1977, field data consisting of river ^«d material samples, 
suspended sediment samples and velocity measurements _e collected. 
Suspended sediment data is being collected at the Tco Fork at Glenhryes, 
West Virginia, and Levisa Fork at Paintsville, Kentuc. y, gaging stations. 
Tug Fork and Levisa Fork are major tributaries of the Big Sandy River 
upstream of the study reach. A mathematical model of the study reach 
is being prepared by the Waterways Experiment Station at Vicksburg, 
Mississippi, to assess the effects of various dike schemes.

b. Efforts are underway to determine the costs and impacts of 
spoiling dredged materials on surface mine scars. Selection of test 
sites will be made in 1978.

c. The Corps has been asked to prepare a plan of study "Runoff 
Impacts Due to Land Use in the Big Sandy and Upper Cumberland River 
Basins." The request came from the subcommittee on Environment, Energy 
and Natural Resources Congressman Leo J. Ryan is chairman. Hunting ton 
and Nashville Districts were assigned the mission with a draft due date 
of February 1978.
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Forest Service

OHIO REGION 

Jefferson National forest

Water quality was monitored at five stations. Two acres of critically 
eroding lands were stabilized resulting in a sediment reduction of 
100 tons annually.

Daniel Boone National Forest

the Forest monitored water quality at 36 stations. Turbidity was 
measured at several of these stations in order to evaluate the impacts 
of management activities on the water resource. Fifty-eight acres of 
critically eroding areas were stabilized resulting in an estimated 
sediment reduction of 2,900 tons annually.

River Basin Study

The Kentucky River Basin's forest land was field sampled to predict 
erosion rates associated with forest management practices. The analysis 
will be completed in 1978 with the report to follow.
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OHIO REGION 

GEOLOGICAL SURVEY

Monongahela Subregion

Sediment data are being collected about monthly at Shavers Fork at 
Bemis, W. Va., and at Shavers Fork near Elkins, W. Va., in cooperation 
with the West Virginia Department of Highways.

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.

Sediment data are being collected at fourteen sites in Pennsylvania 
as part of the state wide network operated in cooperation with the 
Pennsylvania Department of Environmental Resources.

Pittsburg-Wheeling-Beaver Subregion

Sediment data are being collected about monthly at King's Creek near 
Weirton, W. Va., and starting in October 1977 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 Service.

Kanawha Subregion

Sediment data are being collected on a near monthly basis at Kanawha River 
at Winfield, W. Va. as a part of NASQAN.

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

Sediment data are being collected on a near monthly basis at Howard Creek 
at Cladwell, W. Va., in cooperation with the U.S. Soil Conservation Service,

Sediment data were collected about monthly at Cranbery Creek at Beckley, 
W. Va., Little Whitestick Creek at Beckley, WV, and Soak Creek at Sophia, 
W. Va., in cooperation with the U.S. Soil Conservation Service.
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Big Sandy-Guyandotte Subregion

Sediment data are being collected on a daily basis at Levisa Fork at Big 
Rock, Va., in cooperation with the U.S. Corps of Engineers, Huntington 
District.

Sediment data were collected on a near monthly basis at Mud River near 
Milton, W. Va., as a part of NASQAN. Discontinued September 30, 1977.

Sediment data were collected on a near monthly basis at Pinnacle Creek at 
Pineville, W. Va., Buffalo Creek at Man, W. Va., Island Creek at Logan, 
W. Va., Mud River at Palermo, W. Va., Mud River at Barboursville, W. Va. 
and Guyandotte River at Huntington, W. Va., as part of the Guyandotte River 
Basin Project in cooperation with the West Virginia Geological and Economic 
Survey and the West Virginia Department of Natural Resources. Discontinued 
April 1977.

Sediment data were also collected on a daily basis at Mud River near Milton, 
W. Va., and Guyandotte River at Branchland, W. Va., as part of the Guyandotte 
River Basin Project. Discontinued September 30, 1977.

Sediment data were collected on a daily basis at Island Creek at Logan, 
W. Va., as part of the Guyandotte River Basin Project in cooperation with 
the West Virginia Geological and Economic Survey and the West Virginia 
Department of Natural Resources. Discontinued September 30, 1977.

Sediment data are being collected, starting October 1977, on a near monthly 
basis at Guyandotte River at Branchland, W. Va., as a part of NASQAN.

Sediment data are being collected on a daily basis at Guyandotte River near 
Baileysville, W. Va., at Clear Fork at Clear Fork, W. Va., and at Indian 
Creek at Fanrock, W. Va., as part of the Cooperative Reservoir Study with 
the U.S. Corps of Engineers.

Sediment data are being collected on a daily basis starting in November 1977, 
at Marsh Fork at Maben, W. Va., at Still Run at Itman, W. Va., at Aller 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.

Sediment data are being collected on about monthly and storm event basis at 
Milan Fork at McGraws, W. Va., as part of a study of the effects of miring on 
the hydrologic environment of Southern West Virginia, in cooperation with the 
West Virginia Geological and Economic Survey.

Sediment data are being collected on a daily basis at Trig Fork near Glenhays, 
W. Va., in cooperation with the U.S. Corps of Engineers.

Sediment data are being collected on a daily basis, reactivated in April 
1977, at Levisa Fork at Paintsville, Ky., in cooperation with the U.S. Corps 
of Engineers, Huntington District, to measure sediment discharge entering 
the downstream reaches of the Big Sandy River.
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Sediment data are being collected on a monthly basis at Big Sandy River 
at Louisa, Ky., and at Ohio River at Greenup Dam, Ky., as a part of 
NASQAN.

Sediment data are being collected on a daily basis at Levisa Fork at Big 
Rock, Va., and at Johns Creek near Meta, Ky., to monitor sediment discharge 
into their respective lakes. The work is being done in cooperation with 
the U.S. Corps of Engineers, Huntington District.

Sediment data are being collected on a daily basis at Grapevine Creek 
near Phyllis, Ky., and at Dicks Fork at Phyllis, Ky., as a part of 
a Federally funded project to determine effects of coal mining in the 
Grapevine Creek basin. Sediment data are also sampled on a quarterly, 
basin at six other sites in the basin.

Great Miami Subregion

Sediment data are being collected on a weekly basis at Whitewater River 
near Hagarstown, Ind., on an intermittent basis at East Fork Whitewater 
River near Alpine, Ind., and on a flood-event basis at Whitewater River 
near Alpine, Ind.. This work was done for the State of Indiana.

Sediment data are being collected on an intermittent basis at Whitewater 
River at Brookville, Ind., as a part of NASQAN.

Middle Ohio Subregion

Sediment data are being collected on a monthly basis at Uppertwin Creek at 
McGraw, Ohio, and at South Hogan Creek near Dillsbone, Ind., as a part of 
the National Hydrologic Benchmark Network.

Licking and Kentucky Subregion

Sediment data are4>eing collected on a monthly basis at Ohio River at 
Markland Dam, Ky., at Licking River at Butler, Ky., and at Kentucky River 
at Lock 2 at Lockport, Ky., as a part of NASQAN.

Sediment data are being collected on a five week frequency at the following 
stations to define sediment yields by physiographic province in Kentucky.

North Fork Triplett Creek near Morehead, Ky. 
North Fork Licking River at 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.
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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.

Lower Ohio Subregion

Sediment data are being collected on a monthly basis at Rolling Fork 
near Lebanon Junction, Ky., as a part of NASQAN.

Sediment data are being collected on an intermittent basis at Indian- 
Kentuck Creek near Canaan, Ind., for the State of Indiana.

Wabash Subregion

Sediment data are being collected on a daily basis at East Fork White 
River at Seymour, Ind., for the State of Indiana, and at Big Blue River 
at Carthage, Ind., for the U.S. Corps of Engineers. Additional sampling 
for the State of Indiana consists of three weekly stations, six inter­ 
mittent stations, and seven high-flow only stations.

Sediment data are being collected on an intermittent basis at White River 
at Hazleton, Ind., as a part of NASQAN.

Sediment data are being collected on a daily basis at East Fork White 
River at Seymour, Ind., and at Big Racoon Creek near Fincastle, Ind., 
for the State of Indiana.

Sediment data are being collected on an intermittent basis at seven 
stations in Indiana and on a storm-event basis at three stations in 
Indiana.

Sediment data are being collected on a intermittent basis at Wabash 
River at New Harmony, Ind., as a part of NASQAN.

Sediment data are being collected, starting March 10, 1977, on a daily 
basis at Little Wabash River at Louisville, 111., in cooperation with 
the U.S. Corps of Engineers, Louisville District.

Cumberland Subregion

Sediment data are being collected on a monthly basis at Cumberland River 
at Carthage, Tenn., as a part of NASQAN.

Sediment data are being collected on a monthly basis at Cumberland River 
near Grand Rivers, Ky., as a part of NASQAN.
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Lower Ohio and Green Subregions

Sediment data are being collected on a monthly basis at Ohio River at 
Cannelton Dam, Ky., at Green River near Beech Grove, Ky., and at Ohio 
River at Lock and Dam 53 near Grand Chain, 111., as a part of NASQAN.

Sediment data are being collected on a daily basis at Green River at 
Munfoldville, Ky., as a part of the Federal Sediment Index Network.

In cooperation with several State and Federal agencies, the sediment 
yields of small strip-mined basins tributary to the Big South Fork- 
Cumberland River are being investigated. Three daily, three storm- 
event, and four periodic suspended-sediment discharge measuring sites 
are operated. Periodic particle size samples are collected at several 
sites.

In cooperation with the Federal Highway Administration, a study of inter­ 
state highway runoff was undertaken on Interstate 40 in Nashville, Tenn. 
A total of thirty-two storm events were sampled for suspended sediment 
and assorted chemical constituents. Data reports are in preparation by 
FHWA contractor.

In connection with another Federally-funded project, "Downstream Effects 
of Coal Mining on Levisa Fork of the Big Sandy River," sediment discharge 
measurements were made 5-7 times during the year at 8 locations and 
3-5 times during the year at 19 other sites.

A report, "Fluvial Sediment Study of Fishtrap and Dewey Lakes Drainage 
Basins, Kentucky-Virginia," by W.F. Curtis, R.F. Flint, and F.H. George was 
approved for publication by the Director, U.S. Geological Survey. The report 
will be released in the Water Resources Investigations series (WRI/NTIS) as 
WRI-77-123 probably sometime during the first half of 1978. It presents the 
results of a 3-year study to determine sedimentation into the two lakes. The 
study was a cooperative effort of the Corps of Engineers, U.S. Army, Huntington 
District, and the U.S. Geological Survey, Water Resources Division, Kentucky 
District.

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

Automatic sediment samples were installed at two sites in Western 
Pennsylvania during 1977. The samplers were installed as part of a 
study to evaluate the effects of surface mining on tributaries to 
the Big Sandy Creek. The study is in cooperation with the Pennsylvania 
Department of Environmental Resources.

Sediment discharge measurements at a frequency of about 5 weeks were made 
as part of the project, "Sediment Characteristics of Kentucky Streams." This 
is a cooperative project with the Kentucky Geological Survey, and includes 
the following stations:
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Yellow Creek near Middlesboro, Ky.
Buck Creek near Shopville, Ky.
Little R^ver near Cadiz, Ky.
Russell Creek near Columbia, Ky.
Nolin River at White Mills, Ky.
Pond River near Apex, Ky.
South Fork Panther Creek near Whitesville, Ky.

These stations are operated in cooperation with the Kentucky Geological 
Survey as part of the project, "Sediment Characteristics of Kentucky Streams."

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 find­ 
ings are planned.
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OHIO REGION

TL 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 

Ohio River

Stream

Rattlesnake Creek Rattlesnake
Creek

Ohio River 

Wabash River

North Hocking 

Hall-Flat Creek

County(s) State

Clinton Ohio
Fayette
Greene
Highland
Madison

Hocking River Fairfield Ohio 
Hocking

Humphrey-C1anton

North Fork Nolin River

Valley Creek

2. Reservoir Sediment Surveys

a. The following sediment survey of a borrow pit was made in 
Trumbull County, Ohio:

Straight 
River

Dubois

Ballard

LaRue

Hardin

Indiana

Kentucky

Kentucky

Kentucky

Reservoir

Lake Ann

Drainage Original Sediment Capacity
Date of Area Capacity Age Accum/Yr Loss
Survey Location (Sq Mi) (Ac-Ft) (Yrs)(Ac-Ft/Sq Mi)(Pct/Yr)

9/77 SE comer, 10.1 
Township

115.9 8 0.19 0.5

b. The following reservoir sediment survey was made in French 
Lake Creek Waterhsed, Orange County, Indiana:

Drainage Original Sediment Capacity
Date of Location Area Capacity Age Accum/Yr Loss

Reservoir Survey Sec Twp Rge (Sq Mi) (Ac-Ft) (Yrs)(Ac-Ft/Sq Mi)(Pct/Yr)

Tucker Lake 5/77 
(Str. No. 7)

31 IN 1W 6.98 1871.0 13.5 0.42 0.15

c. A reservoir sediment survey has been made on structure No. 15,
Upper Big Blue River Watershed, Henry County, Indiana. Computations 
are not completed.
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Forest Service

TENNESSEE REGION 

Chattahoochee-Oconee National Forests

Water quality was monitored at 16 stations. Turbidity and/or suspended 
sediment was measured at several of these stations to evaluate impacts 
of management activities on the water resource. The Forest was assisted 
by North Georgia College at Dahlonega on some of these evaluations. 
The ISCO automated water sampler was used at one of these stations. 
Three acres of critically eroding soils were stabilized resulting in 
annual sediment reduction of approximately 150 tons.

National Forests in North Carolina

Water quality was monitored at 30 stations. Turbidity and/or suspended 
sediment was measured in order to determine impacts of management 
activities on the water resource. Three ISCO automated water samplers 
are in use. Twenty-five acres of critically eroding forest lands were 
stabilized resulting in estimated annual sediment reduction of 1,250 
tons.

Jefferson National Forest

Water quality was monitored at five stations. Two acres of critically 
eroding lands were stabilized resulting in an estimated annual sediment 
reduction of 100 tons.

Cherokee National Forest

The Forest completed an emergency flood prevention project. Included in 
the accomplishments were stabilization of 157 miles of abandoned eroding 
roads, 14 miles of abandoned eroding trails, four acres of sheet erorion, 
and one-acre of land slide. Selective debris removal was done on 50 
miles of stream channel. Seven hundred eighty-four feet of stream 
channel retaining walls and 1,178 feet of gabions were installed. Tl is 
work resulted in an estimated annual sediment reduction of 11,500 tor-*.
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TENNESSEE REGION 

GEOLOGICAL SURVEY

Upper Tennessee Subregion

Sediment data are being collected on a monthly basis at French Broad 
River near Knoxville, Tenn., as part of NASQAN.

Middle Tennessee-Hiwassee Subregion

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

Middle Tennessee-Elk Subregion

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 ? 
national pesticide monitoring network which requires periodic streambed 
sediment sampling.

Lower Tennessee Subregion

Sediment data are being collected on a monthly basis at Tennessee River 
at Pickwick Landing Dam, Tenn., as a part of NASQAN.

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

Sediment data are being collected on a monthly basis at Tennessee River 
at Highway 60 near Paducah, Ky., as a part of NASQAN.

Sediment data are being collected on a 5-week frequency at West Fork 
Brewers Creek, Ky., and Massac Creek near Paducah, Ky., in cooperation 
with the Kentucky Geological 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.
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TENNESSEE REGION 

TENNESSEE VALLEY AUTHORITY

During 1977 the Tennessee Valley Authority sounded established ranges 
on the La Follette, Tennessee, water supply reservoir and Tims Ford 
Reservoir on the Elk River in middle Tennessee. Additional ranges wer^ 
established and surveyed along with several existing ranges in the upp«r 
reach of Bear Creek Reservoir in north Alabama. A reconnaissance survey 
of selected ranges on five of the reservoirs on the Tennessee River was 
made to spot-check sediment deposition and determine the need for more 
extensive surveys.

La Toilette Water Supply Reservoir (Upper Oil is Creek Reservoir)

This reservoir, which was filled in 1964, was surveyed for the seventh 
consecutive year since the 46 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 1977 survey showed a total of 53 acre-feet of 
sediment, an increase of 3 acre-feet since 1976, but about one-fourth 
the rates experienced in 1972 and 1973.

Tims Ford Reservoir

After dam closure on December 1, 1970, and normal operations began on 
June 1, 1971, sixty sediment ranges were established and sounded. 
Computations of the 1977 survey of the sixty sediment ranges show a 
deposite of 660 acre-feet of sediment and a storage loss of 0.1 percent.

Bear Creek Reservoir

Forty-three sediment ranges were established and sounded after the 
reservoir was filled in 1969. A survey was made in 1976 and it was 
noted that considerable sediment was deposited by two intense storms 
on the overbanks at the upper end of the reservoir in the 26-foot range 
in elevation between normal full pool and the spillway crest. Monuments 
for two sediment ranges in the reach above normal pool were destroyed 
by the storms. In 1977, these two ranges were reestablished and six 
additional ranges were added in this reach. These new ranges and twelve 
of the established ranges in the upper half of the normal pool reach were 
extended to include elevations up to the spillway crest. Calculations 
resulting from the 1976 and the 1977 surveys show a total of 294 acre- 
feet of sediment below normal pool and an additional 87 acre-feet of 
sediment above normal pool for a storage loss of 13 percent below normal 
pool and 1 percent below the spillway crest.
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Tennessee River Reservoirs

A reconnaissance sediment survey was made on five of the nine main stream 
reservoirs sounding selected sediment ranges as representative of the 
reservoirs. The last prior survey was made in 1961. In which all ranges 
were sounded on the nine reservoirs. Four of the reservoirs showed 1 foot 
or less accumulation since 1961, and one reservoir, Kentucky Reservoir, 
showed a 4-foot accumulation on one range. Two or more ranges will be 
sounded before determining whether or not a complete sediment survey will 
be required.
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UPPER MISSISSIPPI REGION

CORPS OF ENGINEERS

North Central Division

Sedimentation activities in the North Central Division office are f« 
follows:

A hydraulic engineer in the Water Control Center is in the process of 
adapting the HEC-6 one-dimensional model for scour and deposition so 
the modified computer model can be used to solve two-dimensional seiiment 
problems. This modified and improved model will be used to solve sediment 
and dredging problems for the Great River Environmental Action Tear (GREAT) 
in 1978. He also provides technical advice and assistance to the rredge 
Requirement Work Group and the Erosion and Sedimentation Work Group of 
the GREAT to improve our understanding of erosion and sedimentatior 
processes.

A principle of minimum rate of energy expenditure was derived from the 
equation of motion and the equation of continuity. It was shown tliat this 
principle can be used to solve fluvial hydraulic problems without fny 
knowledge of the roughness coefficient. Application of this principle 
to improve our channel design criteria are being conducted in the Water 
Control Center.

A simplified dimensionless unit stream power equation for sand trarsport 
was obtained without using any criteria for incipient motion. Comparisons 
between the computed and measured results of 1259 sets of laboratory and 
river data indicate that this equation can be used to predict the rate of 
sediment transport in both laboratory flumes and natural rivers accurately.

Buffalo District

Lake Erie - The Lake Erie Wastewater Management Study is conducting a 
water quality monitoring program at 66 stations on streams tributary to 
Lake Erie.

One parameter being measured is suspended solids. The program consists 
of storm event sampling rather than continuous or periodic sampling; at 
a regular interval. Techniques have been developed by the Lake Erie 
Wastewater Management Study for estimating total suspended solids loads 
for a year based on results of a relatively few high flow events. These 
techniques, using the "flow interval" method, give total annual loads 
comparable to those computed from daily measurements for streams with 
continuous stations.
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Drainage area of stations included range from 1.65 square miles to 6,400 
square miles. Results will be reported in the Lake Erie Wastewater 
Management Study Methodology Report in September 1978.

Cuyahoga River, Ohio - A support agreement was entered into with USGS to 
conduct an investigation in the Cuyahoga River, OH Watershed for the 
purpose of estimating annual sediment yield between Old Portage and 
Independence, OH. This information will be used to identify possible 
locations for mitigating sediment input from stream banks, point type 
sources, and upland areas.

Harbor Sediments - In connection with the District f s operation and 
maintenance activities, the U.S. Environmental Protection Agency sampled 
several harbors to determine acceptability of dredged sediments fir open- 
lake disposal. Samples usually were collected with a Ponar sampler, and 
analyzed by bulk and elutriate methods. The following table summarizes 
work conducted in 1977:

Harbor
Date 

Sampled Evaluation

Ashtabula, OH 

Cleveland, OH 

Conneaut, OH 

Fairport, OH 

Sandusky, OH 

Barcelona, NY 

Dunkirk, NY 

Olcott, NY 

Oak Orchard, NY 

SacMbts Harbor, NY 

Cape Vincent, NY

22 June 1977 

25 August 1977 

22 June 1977 

24 June 1977 

28 July 1977

1 August 1977

2 August 1977 

7,8,10 November 1977

8 November 1977

9 November 1977 

9 November 1977

Evaluation Not Completed
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Genesee River, NY - A reconnaissance of sedimentary characteristics has 
been made of the Genesee River downstream of Mt. Morris Dam. Several 
streambank samples were collected and are being analyzed to determine their 
erodibility. The major emphasis of the study at this time is to evaluate 
historical changes in the stream using aerial photography taken over the 
past 40 years.

Elk Creek, PA - Beach, offshore, and harbor sediments were collected 
at Elk Creek, PA, as part of a small boat harbor study. Gradations were 
determined; however, no data analyses were performed as the project is 
no longer active.

Lake view Park, OH - Lakeview Park is located one mile west of Lorain 
Harbor on the south shore of Lake Erie. In the summer of 1977 three 
detached offshore breakwaters plus 168,000 tons of beach fill were placed 
as a cooperative beach erosion control project for Lakeview Park. The 
beach fill was obtained from commercial offshore sources.

The Buffalo District in cooperation with CERC (Coastal Engineering Research 
Center) is involved in a five year monitoring program to document the 
effectiveness of these offshore breakwaters in retaining the fill and 
controlling beach erosion.

Hydrographic and topographic surveys were made along 32 profile lines in 
October 1977. The surveys extend 2,000 feet west and 4,500 feet east 
of the project. In addition, 67 sediment samples were selected along 
a 100 foot increment sampling grid. The offshore samples were collected 
with a Petersen sampler and the beach samples were collected by hand. 
Sand-sized samples were sent to Government testing lab for gradation 
analysis.

Geneva State Park, OH - Geneva State Park, OH is the site of a shore 
erosion demonstration project. Three offshore breakwaters will be 
installed during the summer of 1978 to demonstrate a means of low cost 
shore protection.

A monitoring program will be in effect for five years to provide data 
for evaluating the effectiveness of the selected demonstration plan. 
Pre-construction conditions were determined by hydrographic and topo­ 
graphic survey (June and July 1977) and by sediment sampling (September 
1977). A total of 58 beach and nearshore samples were selected to 
represent back beach, forebeach, water's edge, -1 LWD, -3 LWD, and -6 
LWD, along selected profile lines. The offshore samples were collected 
with a Petersen sampler and beach samples were collected by hand. 
Sand-sized samples were sent to Government testing lab for gradation 
analysis.
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Presque Isle, PA - Presque Isle is a large recurved sand spit which 
completely shelters the harbor for Erie, PA, and functions as a very 
popular State park. During the spring of 1977, the Buffalo District, 
in cooperation with State authorities, placed 280,000 tons of sand en 
Presque Isle beaches as the third phase of a five-year emergency beech 
replenishment program. The replenishment sand was obtained from various 
land sources located within a 20-mile redius of Erie, PA.

A hydrographic and topographic survey was made by Buffalo District in 
October of 1977 along eight stations in the location of Beach 10. The 
information obtained from these surveys is being used in the design of 
three experimental prototype offshore breakwaters, scheduled for 
construction in spring 1978.

Vermilion Harbor, OH - Vermilion Harbor is located about 11 miles west of 
Lorain Harbor on the south shore of Lake Erie. The lower half mile of the 
Vermilion River plus dual lake approach channels have been dredged and 
protected by parallel piers and a detached breakwater in order to provide 
a small boat harbor. Based on the the recommendations of the January 1976 
"Preliminary Report for Section 111 Study of Vermilion Harbor, OH," a 
two year monitoring program was initiated and in October 1977 work started 
on a Detailed Project Report (DPR). The DPR is scheduled for completion in 
September 1979.

In August and October 1977, hydrographic and topographic surveys were made 
as the second year of the monitoring program. This data in conjunction 
with data obtained in 1976 and other information will be used to interpret 
shore processes and the impact of the detached breakwater on these 
processes.

DETROIT DISTRICT

Sedimentation studies were made by the U.S.G.S. for the Corps at 15 stations 
on the rivers and creeks in the Shiawassee Flats area, Saginaw, Michigan. 
The results of the study are being published in the Phase I report for Flood 
Control Project in the Shiawassee Flats area.

ROCK ISLAND DISTRICT

Reservoir Sedimentation Survey - Sedimentation surveys of two reservoirs 
on the Des Moines River were made. The establishment and survey of 
reservoir sedimentation ranges in Lake Red Rock, Iowa, are about 90 percent 
completed. The establishment and survey of reservoir sedimentation ranges 
in Saylorville Lake, Iowa, are approximately 50 percent completed.
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Pool 20 of the Mississippi River - A study of sediment in relation to 
dredging in Pool 20 near Fox and Buzzard Islands by contract with the 
Institute of Hydraulic Research, Iowa City, Iowa, is completed. This 
study was to determine possible methods to reduce dredging in the stud* 
reach and includes suspended, bed, and bottom sampling at approximately 
8 transects of the Mississippi River.

Suspended Sediment Sampling - Suspended load sampling has been continued 
at 18 stations, 4 located on the Mississippi River and 14 on its 
tributaries.

ST. PAUL DISTRICT

Sediment loads were measured by the U*S.G.S. at 17 river stations under 
the St. Paul District sponsorship.

A report on the progress and development accomplished in the "Joint 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 1977 is described under "Laboratory and other Research Activities".
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UPPER MISSISSIPPI REGION 

GEOLOGICAL SURVEY

Minnesota Subregion

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 of Engineers.

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

Sediment data are being collected on an intermittent or storm-event basfs 
at Watonwan River near Garden City, Minn., and at Chippewa River near Mflan, 
Minn., in cooperation with the Minnesota Department of Natural Resourcer, 
Division of Waters.

Mississippi Headwaters Subregion

Sediment data are being collected on a monthly basis at Mississippi River 
near Royalton, Minn., and at Mississippi River at Naninges, Minn., as a 
part of NASQAN.

Sediment data are being collected on a daily basis at Mississippi River 
near Anoka, MN in cooperation with the U.S. Corps of Engineers, Great 
I study.

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 National Resources, 
Division of Waters.

St. Croix Subregion

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

Sediment data are being collected on a monthly basis at St. Croix 
River at St. Croix Falls, Wis., as a part of NASQAN.
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Upper Mississippi-Black-Root Subregion

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 
Hydro!ogic Benchmark Network.

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, Great I study.

Sediment data are being collected on a daily basis at Chippewa River at 
Durand, Wis., at Chippewa River near Carryville, Wis., at Chippewa 
River near Pepin, Wis., and at Black River at Galesville, Wis.

Sediment data are being collected on an intermittent basis at Plum Creek 
near Ella, Wis.

Wisconsin Subregion

Sediment data are being collected on a daily basis at Wisconsin River at 
Muscoda, Wis., as a part of NASQAN.

Sediment data are being collected on a periodic and storm-event basis at 
the following:

Site A, Trout Creek near Ridgeway, Wis.
Site B, Trout Creek near Ridgeway, Wis.
Site C, Trout Creek near Redgeway, Wis.
Site D, Trout Creek near Ridgeway, Wis.
Big Eau Pleine River near "Stratford, Wis.
Fenwood Creek at Bradley, Wis.
Freeman Creek at Halder, Wis.
Big Eau Pleine River near Mosinee, Wis.

Sediment data are being collected on an intermittent and storm-event basis 
at North Fork Nederlo Creek near Gay Mills, Wis., South Fork Nederlo Creek 
near Gay Mills, Wis., and at two locations on Nederlo Creek near Gay Mills, 
Wis.

Mississippi-Maquoketan-Plum Subregion

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.
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Rock Subregion

Sediment data are being collected on a daily plus storm-event basis 
on Willow Creek at Madison, Wis.

Sediment data are being collected on a weekly plus storm-event basis 
on Pheasant Branch Creek at Middleton at US 12, Wis., and on Pheasant 
Branch at Middleton at CTH "M", Wis,

Sediment data are being collected on an intermittent and storm-event 
basis at:

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, Wis.

Sediment data are being collected on an intermittent and storm-event 
basis at the following sites.

Black Earth Creek at Black Earth, Wis.
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 at Waunakee, Wis.
Sixmile Creek near Waunakee, Wis.
Spring Creek at CTH "M" near Middleton, Wis.
Warner Park Storm Ditch at Madison, 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.

Miscellaneous determinations of suspended-sediment discharge were made 
at 20 additional sites throughout Wisconsin.

Sediment data are being collected on a monthly basis at Rock River at 
Joslin, IL, as a part of NASQAN.

Des Moines Subregion

Sediment data are being collected on a daily basis at Des Moines River 
near Soylorville, IA, in cooperation with the Iowa Geological Survey.
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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.

Upper Mississippi-Iowa-Skunk-Wapsipinicon Subregion

Sediment data are being collected on a monthly basis at Mississippi River 
at Clinton, Iowa, at Mississippi River at Keokuk, Iowa, and at Des Moines 
River at St. Francisville, Mo., as a part of NASQAN.

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

Sediment data are being collected on an intermittent and storm-event basis 
at Cedar River near Austin, Minn., in cooperation with the Minnesota Depart­ 
ment of Natural Resources, Division of Waters.

Upper Mississippi-Salt-Subregion

Sediment data are being collected on a monthly basis at Mississippi River 
below Alton, 111., as a part of NASQAN.

Upper Illinois Subregion

Sediment data are being collected on a monthly basis at Illinois River 
at Marseilles, 111., as a part of NASQAN.

Sediment data are being collected on an intermittent basis at Iroquois River 
near Rosebud, Ind., and at Iroquois River near Foresman, Ind., in cooperation 
with the State of Indiana.

Lower Illinois Subregion

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

Sediment data are being collected on a monthly basis at Mississippi River 
at Thebes, 111., at Kaskaskia River at Venedy Station, 111., and at Big Mudcly 
River at Murphysboro, 111., as a part of NASQAN.
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Sediment data are being collected on a daily basis at Mississippi River 
at St. Louis, Mo., in cooperation with the U.S. Corps of Engineers, St. 
Louis District.

Special Studies

Three stations are operated in cooperation with the Metropolitan Sanitarv 
District of Greater Chicago to record changes in sediment transport during 
reclamation of strip-mined areas for irrigation with digested sludge frc"n 
sewage treatment facilities. Two stations on Big Creek, one above the 
reclamation area at St. David, 111., and one below the area near Bryantjlll., 
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.

Two sediment stations, Fox River near Channel Lake, 111., and Nippersink 
Creek near Spring Grove, 111., were operated in cooperation with the 
U.S. Corps of Engineers, Chicago District. Twice weekly samples with 
additional samples from storm events, were collected to provide data on 
particle size, concentration, and total load. The objectives of these 
two stations was to determine if the inorganic suspended-sediment supply 
to the Fox Chain-of-Lakes was sufficient to be a major problem in sediment 
accumulation in the lakes. This project ended June 30, 1977.

Laboratory Activities

The Geological Survey 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 Coralvilie 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
Des Moines River near Boone, 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.
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UPPER MISSISSIPPI REGION 

SOIL CONSERVATION SERVICE

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

a. Public Law 566

Major Drainage Watershed Stream County(s) State 

Mississippi River Upper Middle Middle Fabius Scotland Misscrtri

Mississippi River

Rock River

Fabius

Lower Middle 
Fabius

Upper Sugar 
River

River

Middle Fabius 
River

Sugar River

Schuyler 
Knox
Lewis

Knox 
Lewis

Dane

Missouri

Wisconsin

b. River Basin Investigations

Suspended and bedload sampling was conducted at the following 
locations by the Sediment and Erosion Work Group of the Great 
River Environmental Action Team, chaired by the SCS:

River Location State

Mississippi River Anoka-Lowry Avenue Bridge Minnesota

Mississippi River Winona-Burlington-Northern-RR Bridge Minnesota

Zumbro River Kellogg Minnesota

Whitewater River Near Beaver Minnesota

Root River Near Houston Minnesota

South Fork Root River Near Houston Minnesota

Mississippi River McGregor Iowa

Upper Iowa River Dorchester Iowa

Chippewa River Durand Wisconsin

Black River Near Galesville Wisconsin

Wisconsin River Muscota Wisconsin
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c. The Iowa Department of Soil Conservation was assisted in a sediment 
and erosion study on the following watersheds under Section 208 of 
the Federal Water Pollution Control Act Amendments of 1972:

Major Drainage Watershed Stream County(s)

Shell Rock River Coldwater Coldwater Creek Cerro Gordo

Otter Creek Spring Creek Spring Creek Franklin Io'«a

Iowa River Old Mans Old Mans Creek Iowa Iowa
Creek

d. An update of the Minnesota Streambank Erosion Survey was imde for 
the Minnesota Pollution Control Agency. The report has not 
been completed.

e. Studies to estimate sediment yield were made as follows under the 
Conservation Operations Program:

Project Watershed Stream County State

Baldwin Group Trimbelle River Unnamed Tributary Pierce Wisconsin 
Structure

Neitzel Black River Unnamed Tributary La Crosse Wisconsin 
Structure

2. Reservoir Sediment Surveys.

a. The following reservoir sediment surveys were made in Vernon 
County, Wisconsin:

Drainage Original Sediment Capacity
Date of Location Area Capacity Age Accum/Yr Loss

Reservoir Survey Sec Twp Rge (Sq Mi) (Ac-Ft) (Yrs)(Ac-Ft/Sq Mi) (Pct/Yr)

Sidie Hollow 8/76 10 12N 5W 7.12 1072.9 11 0.30 0.20 
Lake (Bad Axe Watershed Site 33)

Jersey 3/77 13 14N 4W 8.06 1618 7.58 0.43 0.21 
Lake (West Fork Kickapoo Watershed Site 1)

b. The following reservoir sediment survey was made in Dodge County, 
Minnesota by the Sediment and Erosion Work Group, Great River 
Environmental Action Team, chaired by SCS:

Drainage Original Sediment Capacity
Date of Location Area Capacity Age Accum/Yr Loss

Reservoir Survey Sec Twp Rge (sq Mi) (Ac-Ft) (Yrs)(Ac-Ft/Sq Mi) (Pct/Yr)

Walter 2/77 24 108N 17W 0.87 64.53 11.25 0.22 3.33 
Buehler
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c. A sediment survey of Mississippi River Pools 7 and 8 was conducted 
by the Erosion and Sediment Work Group, Great River Environmental 
Action Team, chaired by SCS. The final report is to be published 
in 1978.
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LOWER MISSISSIPPI REGION

CORPS OF ENGINEERS

Lower Mississippi Valley Division 

Memphis District

Twenty-four sediment sampling stations were established in October 1977 on 
tve St. Francis River and its tributaries between Madison, Arkansas, and 
Fisk, Missouri. Suspended sediment, bed sediment, and flow data are 
being collected on a monthly basis. A full display of these data will be 
included in the next annual report.

A sedimentation study was completed for Obion Creek in southwestern 
Kentucky. The Hydrologic Engineering Center's HEC-6 model was employed 
to estimate areas of excessive aggradation and/or degradation. Suffi­ 
cient data were not available to verify the HEC-6 model, thus forcing 
the results of the study to be of a more qualitative rather than quanti­ 
tative nature.

Tentative plans are being made to initiate suspended sediment sampling on 
the Mississippi River at Hickman, Kentucky, Memphis, Tennessee, and Helena, 
Arkansas. Data collection will be made on a weekly basis.

New Orleans District 

Sediment Load Measurements

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

c. 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, Louisiana. Samples were taken on the Red 
River at Boyce and Mbncla, Louisiana. The sampling frequency was monthly 
and the data will be published by USGS in its annual publication.

d. Suspended sediment samples were taken with a U.S. P-46, or U.S. P-61 
sampler. Bed material samples were taken with a BM-54 sampler or drag 
bucket type sampler. Daily suspended sediment samples were taken with 
a trap type sampler.

Office Investigations

a. 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.

b. NOD (New Orleans District) is continuing development of a 
Sediment Model of the Mississippi River from Head of Passes to St. Louis, 
Missouri.

c. 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.

d. As part of the LMVD (Lower Mississippi Valley Division) 
Potamology Program (T-l) , WES (Waterways Experiment Station) has compiled 
and published "Inventory of Sediment Sample Collection Stations in the 
Mississippi River Basin."

e. As part of the LMVD Potamology Program (P-l) , WES is compiling a 
report on the characterization of the suspended-sediment regime and the 
bed-material composition of the Mississippi River. The study is scheduled 
to be completed in June 1979.

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

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

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

63



St. Louis District

Sediment and retrogression ranges at both Rend Lake and Lake Shelbyville 
were surveyed in the spring of 1974. The reports are scheduled to l«. 
submitted in calendar year 1978.

Vicksburg District 

Sedimentation Surveys

a. Sedimentation surveys were made at several locations in the Dis­ 
trict during the past year. On the Yazoo River at Greenwood, Mississippi, 
following the closure of the Fort Pemberton Cutoff, surveys were taken 
to monitor the sediment movement in the bendway to be used in the 
development of a mathematical model to study sediment problems in the 
area. Work on the model will begin in 1978. Additional surveys were 
made on Big Sand Creek and the Yalobusha River in an effort to determine 
degrees of aggradation or degradation and the effect on channel capacities,

b. Cross sections and profiles were also made on various other 
streams in the Vicksburg District for use in hydraulics studies, design 
of channel improvement, etc.

Sediment Load Measurements

a. In connection with Yazoo Basin Sedimentation Study, bed and 
suspended sediment samples were taken intermittently at 14 stations on 
Big Sand Creek, Coldwater River, Pelticia Creek, Petacocowa Creek, 
Tallahatchie River, Tchula Lake Cutoff, Yalobusha River and Yazoo River.

b. A comprehensive data collection program has been initiated 
during the past year 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 
is to include detailed water, sediment, and geology data collection, 
analysis, and evaluation on selected hill tributaries in the Yazoo Basin.

c. In connection with potamology investigations, there are ap­ 
proximately 62 sediment ranges on the Mississippi River from which bed 
and suspended sediment samples are being taken intermittently each year. 
In addition to these ranges, there are three ranges located on the 
Mississippi River at Vicksburg, Mississippi; Arkansas City, Arkansas; 
and Natchez, Mississippi; where both bed samples and suspended sedin^-nt 
measurements are taken weekly. These data have been placed on computer 
cards and will eventually be permanently stored on magnetic tape.

Other Investigations. A contract that was awarded to Colorado State 
University to determine the extent of the existing sediment problems 
in the Main Stem Yazoo-Tallahatchie-Coldwater River system and the
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effect of the proposed Upper Yazoo Projects on sedimentation in the 
basin was continued and is nearing completion. When the model is 
complete it will include a data storage and retrieval system for water 
and sediment data in the Yazoo Basin. A draft data inventory report 
for the Yazoo Basin has been received with the final report due in 
early 1978. This report is being prepared as part of the above 
contract.
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Forest Service

LOWER MISSISSIPPI REGION 

National Forests in Mississippi

The Forest monitored water quality at 37 stations. Turbidity was monitored 
at several of these stations to evaluate the effects of management activi­ 
ties on water quality. Three acres of critically eroding areas wore 
stabilized resulting in an estimated annual sediment reduction of 150 tons.

St. Francis National Forest

Water quality was monitored at 10 stations. Turbidity was monitored at 
several of these stations to evaluate the impacts of management activi­ 
ties on the water resource.

Ouachita National Forest

Water quality was monitored at four stations. Five acres of critically 
eroding Forest lands were stabilized resulting in an estimated anrual 
sediment reduction of 250 tons.

Kisatchie National Forest

Water quality was monitored at five stations. Forty acres of critically 
eroding Forest lands were stabilized resulting in an estimated annual 
sediment reduction of 1,000 tons.
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LOWER MISSISSIPPI REGION 

GEOLOGICAL SURVEY

Lower Mississippi - Hatchie Subregion

Sediment data are being collected on a monthly basis at Mississippi 
River at Memphis, Tenn., and at Obion River at Obion, Tenn,, as a part 
of NASQAN.

Lower Mississippi - St. Francis Subregion

Sediment data are being collected on a monthly basis at St. Francis 
River at Parkin, Ark, at St. Francis Bay at Riverfront, Ark., and at 
White River at Clarendon, Ark., as a part of NASQAN.

Lower Mississippi - Yazoo Subregion

Sediment data are being collected on a monthly basis at Mississippi 
River near Arkansas City, Ark., at Yazoo River near Shell Bluff, Miss., 
and at Yazoo River at Redwood, Miss., as a part of NASQAN,

Lower Red - Ouachita Subregion

Sediment data are being collected on a monthly basis at Ouachita River 
at Columbia, La., and at Ouacita 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 - Texas Subregion

Sediment data are being collected on a monthly basis at Tensas River 
at Tendal, La. as a part of NASQAN.

Lower Mississippi - Big Black Subregion

Sediment data are being collected on a monthly basis at Big Black River 
near Bovina, Miss., as a part of NASQAN.

Lower Mississippi - Lake Maurepas Subregion

Sediment data are being collected on a monthly basis at Amite River 
at 4-H Comp near Denham Spring, La., as a part of NASQAN.
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Louisiana Coastal Subregion

Sediment data are being collected on a monthly basis at Bayou Teche 
at Keystone Lock and Dam below St. Martinville and at Caleasieu River 
below Lake Charles, La., as a part of NASQAN.

Lower Mississippi Subregion

Sediment data are being collected on a monthly basis at Bayou Lafourche 
at Donaldson, La., and at Bayou Lafourche below the dam at Thibedeaux, 
La., in cooperation with the Louisiana Department of Public Works.

Special Studies

Suspended-sediment samples were collected at five sites in the Hatchie 
River Basin over two flood cycles and two base-flow periods. This 
preliminary stuc(y of land use effects on sediment yield is in cooperation 
with the Tennessee Division of Water Resources.

Suspended and bedload sediment samples were collected on a tributary 
to the Hatchie River for a study to determine migration of pesticide 
residues from a landfill in Hardeman County, Tenn. The study is in 
cooperation with the Tennessee Department of Public Health.

In cooperation with the Tennessee Department of Transportation, the protlem 
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 intensively.

Suspended-sediment data are collected for selected storm events on Tillatoba 
Creek below Oakland and South Fork Tillatoba Creek near Charleston. This 
information was 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:
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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 
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
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LOWER MISSISSIPPI REGION 

SOIL CONSERVATION SERVICE

1. Studies of sediment damages and determinations of sediment yields 
were made for work plans in the following watersheds during 1977:

a. Public Law 566

WaterhsedMajor Drainage 

Quachita River

Stream

East Carrol1 Bayou Macon § 
Tensas River

County/ 
Parish

East 
Carroll

State(s) 

Louisiana

Mississippi River Bayou Pierre* Bayou Pierre Copiah Mississippi 
Lincoln

*Previous sediment determinations were revised in 1977

b. River Basin Investigations

Major Basin Basin Reported State 

Lower Mississippi Yazoo Mississippi
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SOURIS - RED - RAINY REGION

CORPS OF ENGINEERS

North Central Division 

St. Paul District

Sediment loads were measured by the U.S.G.S. at 4 river stations under 
the St. Paul District sponsorship.
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SOURIS-RED-RAINY REGION 

GEOLOGICAL SURVEY

Souris Subregion

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.

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

Sediment data are being collected on a monthly basis at Souris River neer 
Westhope, N. Dak., as part of NASQAN.

Sediment data are being collected on a monthly basis at Souris River neer 
Verendrye, ND, and at Wintering River near Karlsruhe, ND, as part of the 
Missouri River Basin program.

Red Subregion

Sediment data are being collected on a daily basis at Sheyenne River at 
Lisbon, N. Dak., and at Sheyenne River at Kindred, ND, in connection with 
a pre-impoundment study in cooperation with the U.S. Corps of Engineers.

Sediment data are being collected on a monthly basis at Wild Rice River 
near Abercrombie, N. Dak., at Red River of the North at Halstad, Minn., 
and at Red River of the North at Hickison, N. Dak., as part of the Missouri 
River Basin program.

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.

Sediment data are being collected on a monthly basis on Red River of the 
North below Fargo, N. Dak., and at Red River of the North at Oslo, Minn., 
as a part of NASQAN.

Sediment data are being collected at Pembina River near Vang, N. Dak., 
at little South Pembina River near Walhalla, N. Dak., and at Pembina Ri^er 
near Walhalla, N. Dak., in cooperation with the North Dakota State Water 
Commission.

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.

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.
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Rainy Subregion

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., and at Big Fork River at Big Falls, Minn., as a part of NASQAN. 
Data collection has been discontinued.

Sediment data are being collected on a monthly basis at Rainy River at 
Manitou Rapids, Minn., as a part of NASQAN.

Sediment data are being collected on a monthly basis at Strong River near 
Babbitt, Minn., Dunka River near Babbitt, Minn., and Bean Island River near 
Babbitt, Minn., in cooperation with the Minnesota State Planning Agency*

Special Studies

Miscellaneous sediment data were collected at several sites in western 
North Dakota in connection with energy-related projects.
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MISSOURI BASIN REGION 

CORPS OF ENGINEERS

Missouri River Division 

Kansas City District 

Sediment Load Measurements.

a. Suspended sediment sampling was accomplished at 17 tributary 
stations during water year 1977. On the Missouri River three sedinr^nt 
sampling stations were operated at St. Joseph, Kansas City, and Hermann, 
Missouri. At these stations suspended depth integrated samples are 
scheduled to be collected weekly in five vertical locations. Point 
samples, depth integrated, and bed samples are collected once each month 
at the five vertical locations. Some studies have been made concerning 
the correlation between the depth integrated data and the point ssmiles. 
As would be expected, good agreement has been found between the twc 
measurements. No further or more complicated studies have been attempted 
to date.

b. Suspended sediment data have been collected at three locations 
on the main stem of the Kansas River. These stations have been sannled 
on a weekly basis. In cooperation with the Kansas District of the U.S. 
Geological Survey, point, depth integrated, and bed samples have been 
collected twice a month at DeSoto, Kansas, and once a month at Leco^oton, 
Kansas. Studies are currently underway to correlate these measurements 
with the samples taken in the thalweg by the contract observer. Results 
will be used to determine if a correction should be applied to the single 
observation to determine the sediment loading of the river.

Lake Sedimentation Investigations.

a. Wilson Lake was not surveyed in FY 1977 as planned due to the 
unavailability of manpower and higher priority work of the Survey Section. 
The Milford Lake resurvey was not funded due to the low priority in the 
zero base budgeting process. Surveys for these lakes have been rescheduled 
in FY 80 for Milford Lake and FY 81 for Wilson Lake.

b. Survey of the initial sedimentation and degradation ranges have 
been initiated or completed at the following lake projects:

Clinton Lake, Kansas
Hillsdale Lake, Kansas
Smithville Lake, Missouri
Long Branch Lake, Missouri
Harry S. Truman Reservoir, Missouri
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Special Studies.

a. Kansas River.

(1) The Kansas River bank stabilization study is continuing and 
four additional short term sediment sampling stations are b"ing 
established on the Kansas River to supplement the existing stations. The 
additional data should indicate the transport capability of the Kansas 
River from the headwaters to the mouth. Analysis of this additional 
data should indicate the applicability of transferring sediment transport 
data from the Kansas River sediment data collection stations to the sites 
of intensive investigation for the Kansas River bank stabilization study. 
Seven sites along the Kansas River have been selected for intensive 
investigation. The sites were chosen because they range from ones which 
exhibit rapid bank migration to rather stable conditions over the past 110 
years.

(2) A preliminary report on commercial dredging has been completed 
for the lower Kansas River. This activity is believed to have some effect 
on the stability of the banks along the lower Kansas River and is there­ 
fore a part of the Kansas River bank stabilization study and the regulatory 
function activities. The report compares measured sand loads with sand 
weights reported to the Kansas Department of Revenue by commercial dredge 
operators. Analysis of sediment data at DeSbto is being initiated in an 
attempt to extrapolate transport in the bed and unmeasured suspended 
transport loads by the river. Studies will be made in an attempt to 
determine the quantity of material that will be available each year for 
dredging, particularly the material of the size range desired by the 
commercial dredges. They use most of the remainder of dredged material 
as byproducts from their major interests.

(3) A third phase of this study would be of a regulatory nature to 
indicate the effect on the river of not allowing the silts and clay size 
material to be returned to the stream.

(4) Studies have been made in the lower 10 miles of the Kansas 
River in connection with the navigation project. A series of point and 
depth integrated samples were taken in this reach along with additional 
velocity distribution and water surface profile measurements to 
determine the suspended loads and trap efficiency of this reach for 
estimating dredging maintenance requirements for the project.

Omaha District

Sediment Load Measurements. The measurement and computation of suspended 
sediment load records was continued at eight stations. Currently in 
operation are two Missouri River mainstern stations, four major tributary 
stations and two minor tributary stations. The U.S. Geological Survey 
operates six stations under a Cooperative Stream Gaging Program including
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computation and publication of sediment load records. The operation of 
PS-69 automatic samplers was continued at two minor tributary stations 
in the Omaha Metropolitan area. Suspended sediment loads for stations 
operated under the cooperative program are published annually in the USGS 
Water Data reports. Special point integrated samples, bed material 
samples, and velocity measurements are collected at approximately six 
week intervals under the cooperative program at sampling locations on 
the Missouri River at Sioux City, Omaha and Nebraska.

Reservoir Sedimentation Investigations.

a. Fort Randall Project. A complete sedimentation resurvey vas made 
of Lake Francis Case. Observations included the sounding of all aggradation 
ranges. The resurvey data was used to update water volume and sediment 
accumulation values. A summary of sediment storage depletion rates is 
provided as follows:

LAKE FRANCIS CASE NEAR LAKE ANDES, SOUTH DAKOTA 

SEDIMENT STORAGE DEPLETION RATES

Survey
Date

1953

1957

1962

1967

1973

1977

Storage /l
Capacity" Storage Depletion
(Acre- Ft)

6,208,143

5,917,166

5,827,295

5,749,822

5,634,411

5,603,361

TOTAL

(Acre- Ft)

290,977

89,871

77,473

115,411

31,050

604,782

Depletion Rate Percent Depletion
(Acre-Ft/Yr)

69,779

17,974

15,876

18,982

8,023

(%)

4.7

1.4

1.2

1.9

0.5

9.7

/I
Below maximum pool elevation 1375 feet msl.

b. Big Bend Project. The resurvey data obtained from Lake Sharpe 
in 1975 was used to update water volume and sed 4 -"2nt p"cumulation values. 
A summary of the sediment storage depletion rated provided as follows:
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LAKE SHARPE NEAR CHAMBERLAIN, SOUTH DAKOTA 

SEDIMENT STORAGE DEPLETION RATES

Survey Storage /I
Date Capacity Storage Depletion Depletion Rate Percent Depletion 

(Acre-Ft) (Acre-Ft) (Acre-Ft/Yr) (%)

1963 1,979,968
65,231 8,154 3.3

1971 1,914,737
7,110 1,724 0.4

1975 1,907,627

TOTAL 72,341 3.7 
/I 
Below maximum pool elevation 1423 feet msl.

c. Papillion Creek Project. A complete original survey was made cf 
Dam Site 11, except for those ranges surveyed late in 1976 prior to wirter 
freeze-up.

d. Salt Creek Project. Complete sedimentation resurveys were made 
of Holmes Lake (Site 17) and Wagon Train Lake (Site 8). This includes . 
all aggradation ranges as well as the degradation ranges located 
immediately downstream of the dams.

Other Investigations.

a. Missouri River Suspended and Bed Samples - Nebraska City, Omaha 
and Sioux City. A program was established with the U.S. Geological 
Survey under the Cooperative Stream Gaging Program to collect suspended 
and bed sediment samples, including flow velocities, in the Missouri 
River at Nebraska City, Nebraska; Omaha, Nebraska; and Sioux City, Iowa. 
The data in addition to routine depth-Integrated sampling, includes 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-54 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.

b. Platte River Suspended and Bed Samples - Louisville. Special 
samples similar to those obtained from the Missouri River were collected 
from the Platte River at the Louisville, Nebraska routine sediment 
sampling station, but only on one date. These samples will be used to 
document total suspended material load as a comparative check against 
results obtained from several empirical equations. Emphasis will be 
given to verifying the results obtained from Modified Einstein Total 
Load Equation.
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Special Studies.

a. A contract was initiated with Dr. H. W. Shen at Fort Collfns, 
Colorado to investigate and develop mathematical functions descril ing 
the variation of the vertical velocity distribution and suspended 
sediment concentrations, and to use these functions in the development 
of a program to calculate the total sediment transport load (measured 
suspended load, unmeasured suspended load, and bed material load), by 
grain size fractions. Output from the program will reflect time- 
averaged conditions of stream flow and sediment transport in the 1'issouri 
River utilizing many years of hydraulic and sediment data collected at 
Yankton, South Dakota; Sioux City, Iowa; and Omaha, Nebraska.

b. Initiated a study to correlate historical records of suspended 
sediment depth integrated and point sample data obtained at the Oraha, 
Nebraska sampling station. The results are to be used in arriving at 
a rational basis for adjusting routinely collected depth integrated 
samples to more accurately reflect the amount of bed-size materials 
in suspension.

c. Initiated a study to delineate historical (period of measured 
record) changes that have occurred in particle size distributions by 
grain size fractions, of both suspended and bed samples, at all Missouri 
River mainstern sampling stations. Nine stations are included, with the 
most upstream station located at Wolf Point, Montana and the most down­ 
stream station at Nebraska City, Nebraska. To illustrate the changes, 
the data is being plotted against time in years, in two forms: by 
percent of material within a specified grain size fraction; and by 
percent of material coarser than a given particle size (i.e., fifty 
percent particle size, etc,).

d. Assessed zones of frequency inundation and adverse groundrater 
effects on private lands adjacent to the Missouri River and Niobrara 
River near Niobrara, Nebraska. This assessment was in preparation of 
pending court hearings. It included projections of long-term aggradation 
influences on flood flow elevations associated with delta growth at the 
MLssouri-Niobrara River confluence.

e. Continued the assessment of additional land acquisition needs 
upstream from the present Oahe Project boundary near Bismarck, North 
Dakota. This included a re-assessment of guide control elevations for 
both fee purchase and flowage easement acquisition under future aggraded 
backwater conditions.
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MISSOURI BASIN REGION 

Bureau of Reclamation

Analysis of the Calamus River below Calamus Dam showed that degradation 
of 8 feet would occur. The volume of material to be degraded is 
about 370 acre-feet.
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MISSOURI REGION 

GEOLOGICAL SURVEY

Missouri-Man as Subregion

Sediment data are being collected on a daily basis during periods of 
major runoff at Big Sheep Creek near Dell, Mont., in cooperation with 
the U.S. Bureau of Land Management.

Sediment data are being collected on a daily basis at two sites on Muddy 
Creek, Mont., to monitor irrigation practices.

Sediment data are being collected on a monthly basis at Missouri River 
at Tostou, Mont., as a part of NASQAN.

Missouri - Mussel shell Subregion

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

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.

"Milk Subregion

Sediment data are being collected on a monthly basis at Milk River at 
Nashua, Mont., as a part of NASQAN.

Sediment data are being collected on a monthly basis at Little Peoples 
Creek near Hays, Mont., and Boxelder Creek near Rocky Boy, Mont., in 
cooperation with the Bureau of Indian Affairs.

Sediment data are being collected on a periodic basis at the following 
sites in Montana to gather baseline data:

Lodge Creek below McRae Creek at international boundary 
Whitewater Creek near international boundary 
Rock Creek below Horse Creek at international boundary 
McEachern Creek at international boundary
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Missouri - Poplar Subregion

Sediment data are being collected on a monthly basis at Missouri River 
at Circle, Mont., and at Redwater Creek near Vida, Mont., as a part 
of the Federal CBR program.

Sediment data are being collected on a monthly basis at Praire Elk Creek 
near Oswego, Mont., and at Horse Creek near Circle, Mont., in cooperation 
with the U.S. Bureau of Land Management.

Sediment data are being collected on a monthly basis at East Poplar 
River at international boundary in cooperation with the Department of 
State (International Joint Commission).

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

Upper Yellowstone Subregion

Sediment data are being collected on a daily basis at Yellowstone River 
at Billings, Mont., as a part of the Federal CBR program.

Sediment data are being collected on a monthly basis at Yellowstone River 
at Laurel, Mont., and at Yellowstone River at Huntley, Mont., in cooperation 
with the Environmental Protection Agency.

Sediment data are being collected on a monthly basis during periods of 
open water at Clarks Fork Yellowstone River at Montana-Wyoming State line 
and Clarks Fork Yellowstone River above Paint Creek near Clark, Wyo., 
to define sediment concentration of water that is sampled coincidentally 
for trace element analysis in cooperation with the U.S. Fish and Game 
Commission.

Sediment data are also being collected on a monthly and storm-event basis 
from March to October at Big Sand Coulee above State ditch near Badger 
Basin, Wyo., and Big Sand Coulee at Wyoming-Montana State line, to monitor 
suspended sediment being yielded to the dark's Fork Yellowstone River 
in cooperation with the Bureau of Land Management.
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Big Horn Subregion

Sediment data are being collected on a monthly basis at Beauvois Creek 
near St. Xavier, Mont., as part of the National Hydrologic Benchmark 
Network.

Sediment data are being collected on a monthly basis at Bighorn River 
at Bighorn, Mont., as a part of NASQAN.

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.

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 Wyominc 
State Engineer.

Sediment data are being collected on a semi-monthly basis at LeClair 
Canal near Riverton, Wyo., in cooperation with the City of Riverton, Wyo.

Sediment data are being collected on a daily basis at Dry Creek near 
Bonneville, Wyo., in cooperation with the U.S. Bureau of Land Management..

Sediment data are being collected on an intermittent basis at Shoshone 
River below Willwood Dam, near Ralston, Wyo., in cooperation with the U.S, 
Bureau of Reclamation.

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

Sediment data are being collected on a daily basis at Big Coulee near 
Lovell, Wyo., as part of the Missouri River Basin Program.

Tongue-Powder Subregion

Sediment data are being collected on a daily basis at Tongue River at 
Brandenberg Bridge, Mont., and begun on a daily basis at Tongue River 
at Miles City, Mont.

Sediment data are being collected on a daily basis during spring runoff 
and summer periods at Powder River at Moorhead, Mont., Powder River at 
Broadus, Mont., and at Powder River at Locate, Mont.

Sediment data are being collected on a monthly basis at Tongue River 
below Hanging Woman Creek near Birney, Mont., in cooperation with the 
Environmental Protection Agency.
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Sediment data are being collected on a daily basis at Powder River near 
Arvada, Wyo., as part of the Federal CBR program.

Sediment data are being collected on a monthly and storm-event basis 
at Clear Creek near Arvada, Wyo., as part of the Federal CBR program.

Sediment data are being collected on a monthly and storm-event basis 
at Little Powder River above Dry Creek, near Weston, WY, in cooperation 
with the Wyoming State Engineer.

Sediment data are being collected on a monthly and storm-event basis 
at Salt Creek near Sussex, Wyo., at Clear Creek below Rock Creek, near 
Buffalo, Wyo., and at Clear Creek at Ucross, Wyo., in cooperation with 
the U.S. Bureau of Land Management.

Lower Yellowstone Subregion

Sediment data are being collected on a daily basis at Yellowstone River 
near Sidney, Mont., in cooperation with the U.S. Corps of Engineers.

Sediment data are being collected on a basis changed from monthly to 
daily during November at Yellowstone River at Forsyth, Mont.

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. 
Cherry Creek near Terry, Mont. 
Glendive Creek near Glendive, Mont. 
Cottonwood Creek near Intake, Mont. 
Burns Creek near Savage, Mont.

Sediment data are being collected on a monthly basis at Yellowstone River 
at Miles City, Mont., and Yellowstone River near Terry, Mont., in cooperation 
with the Environmental Protection Agency.

Sediment data are being collected on a flow rate frequency at the following 
sites as a part of the Federal CBR program:

East Fork Armells Creek near Col strip, Mont.
West Fork Armells Creek near Forsyth, Mont.
Armells Creek near Forsyth, Mont.
Rosebud Creek near Kirby, Mont.
Rosebud Creek near Col strip, Mont.
Rosebud Creek above Pony Creek near Col strip, Mont.
Rosebud Creek near Rosebud, Mont.
Rosebud Creek at mouth near Rosebud, Mont.
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Missouri-Little Missouri Subregion

Sediment data are being collected on a monthly basis at Missouri River 
in cooperation with the Environmental Protection Agency.

Sediment data are being collected on a monthly basis at Bear Den Creek 
near Mandaree, ND,as part of the National Hydrologlc Benchmark Network.

Sediment data are being collected on a monthly basis at Little Missouri 
River near Watford City, ND, as part of NASQAN.

Cheyenne Subregion

Sediment data are being collected on a monthly basis at Belle Fourche 
River near Elm Springs, S. Dak., and at Cheyenne River at Cherry Creek, 
S. Dak, as a part of NASQAN.

Sediment data are being collected on a monthly basis at Castle Creek 
above Deerfield Dam, near H111 City, S. Dak., as a part of the National 
Hydrologlc Benchmark Network.

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.

Sediment data are being collected on a monthly and storm-event basis
at Cheyenne River near Dull Center, Wyo., as a part of the U.S. Geological
Survey Federal energy program.

Sediment data are being collected on a monthly and storm-event basis 
at Dry Fork Cheyenne River near Bill, Wyo., at Belle Forche River near 
Moorcraft, Wyo., and at Lance Creek near Spencer* Wyo., in cooperation 
with the U.S. Bureau of Land Management.

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.

Missouri-Oahe Subregion

Sediment data are being collected on a monthly basis at Spring Creek
near Zap, N. Dak.* in cooperation with the Environmental Protection Agency,

Sediment data are being collected on a monthly basis at Knife River at 
Breien,-N. Dak*, at Grand River at Little Eagle, S. Dak., and at Moreau 
River near Whitehorse, S. Dak., as a part of NASQAN.
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Sediment data are being collected on a monthly basis at Brush Creek 
near Beulah, N. Dak., Coal Bank Creek near Havelock, N. Dak., and Buffalo 
Creek Tributary near Gascoyne, N. Dak., in cooperation with the U.S. 
Bureau of Land Management to collect hydrologic data in the lignite coal 
region.

Sediment data are being collected on a monthly basis at James River 
at LaMoure, N. Dak., as part of the Missouri River Basin program.

Missouri- White Subregion

Sediment data are being collected on a monthly basis at Missouri River 
at Pierre, S. Dak., and at Missouri River below Ft. Randall Dam, S. Dak., 
as a part of NASQAN.

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.

Niobrara Subregion

Sediment data are being collected on a daily basis at Niobrara River 
near Verdel, Nebr., in cooperation with the Department of Army, Corps of 
Engineers.

James Subregion

Sediment data are being collected on a monthly basis at James River 
near Scotland, S. Dak., as a part of NASQAN.

Sediment data are being collected on a monthly basis at James River 
near Columbia, S. Dak.

Missouri - Big Sioux Subregion

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

Sediment data are being collected on a basis changed from daily to monthly 
at Big Sioux River near Dell Rapids, S. Dak.

North Platte Subregion

Sediment data are being obtained on a monthly basis at Buffalo Creek 
near Hebron, Colo., Grizzly Creek near Spicer, Colo., Grizzly Creek near 
Hebron, Colo., Little Grizzly Creek above Coalmont, Colo., and Little 
Grizzly Creek above Hebron, Colo., in cooeration with Jackson County, Colo.
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Sediment data are being collected on a monthly basis at North Platte 
River near Lisco, Nebr.

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 
Hydrologic Benchmark Network.

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

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.
Sweetwater River near South Pass City, Wyo.
West Fork Crooks Creek near Jeffry City, Wyo.

South Platte Subregion

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 is in cooperation with the U.S. Bureau of 
Reclamation, Lower Missouri River Basin Region.

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

Elkhorn Subregion

Sediment data are being collected on an intermittent basis during periods 
of high flow at Elkhorn River near Norfolk, Nebr., and Logon Creek at 
Pender, Nebr., in cooperation with the Nebraska Natural Resources Commission.
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Sediment data are being collected on a miscellaneous basis at Mill Creek 
at Louisville, Nebr., and Cedar Creek near Louisville, Nebr., in cooperation 
with the Nebraska Department of Water Resources.

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.

Sediment data are being collected on a monthly basis at Salt Creek at 
Greenwood, Nebr.,in cooperation with the Nebraska Natural Resources 
Commission.

Missouri - Little Sioux Subregion

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

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

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

Sediment data are being collected at Missouri River at Sioux City, Iowa, 
and at Missouri River at Nebraska City, Nebr. as a part of NASQAN.

Sediment data are being collected on a miscellaneous basin at Weeping 
Water Creek at Weeping Water, Nebr., South Branch Weeping Water Creek near 
Union, Nebr., and Weeping Water Creek near Union, Nebr.

Missouri - Nishnabotna - Nodaway Subregion

Sediment data are being collected on a periodic basis at Walnut Creek 
near Fairview, Kans., Walnut Creek near Hamlin, Kahs., Walnut Creek at Reserve, 
Kans., Wolf River at Hiawatha, Kans., Buttermilk Creek near Will is, Kans., 
Wolf River at Leona, Kans., Wolf River near Sparks, Kans*, and begun at 
Wolf River southwest of Hiawatha, Kans., in cooperation with the U.S. Soil 
Conservation Service.

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

Sediment data are being collected on a monthly basis at Missouri River 
at St. Joseph, Mo., as a part of NASQAN.
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Republican Subregion

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

Sediment data are being collected on a flow rate basis at Frenchman 
River in cooperation with the U.S. Bureau of Reclamation.

Smoky Hill Subregion

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 Miles, 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 n^r 
Russell, Kans., North Fork Solomon River at Glade, KS, 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

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.

Sediment data are being collected on a periodic basis at Little Delaware 
River near Horton, Kans. Little Grasshopper Creek near Effingham, Kans., 
Little Grasshopper Creek at Muscotah, Kans., Coal Creek near Arrington, 
and Coal Creek near Halfmound, Kans., in cooperation with the U.S. Soil 
Conservation Service.

Sediment data are being collected on a periodic basis at Kansas River 
at Lecompton, Kans., and Kansas River at DeSoto, Kans., as part of Corps 
of Engineers studies.

Sediment data are being collected on a periodic basis at Sixmile Creek 
trib. 5 mi. NE of Auburn, Kans., Sixmile Ck. 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.
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Grand-Chariton Subregion

Sediment data are being collected on an intermittent basis at Elk Creek 
near Decatur City, Iowa, as part of the National Hydrologic Benchmark 
Network.

Sediment data are being collected on a monthly basis at Grand River 
near Summer, Mo., as a part of NASQAN.

Osage-Gasconade Subregion

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

Sediment data are being collected on a monthly basis at Osage River below 
St. Thomas, Mo., as a part of NASQAN.

Lower Missouri Subregion

Sediment data are being collected on a monthly basis and sand-size break 
at Missouri River at Hermann, Mo., as a part of NASQAN.

Special Studies

A report, in preparation, for release in the Journal of Research compares 
the sediment yield from two adjacent small drainage basins, in Wyoming 
one of which was partially disturbed by mining activity 25 years ago 
and not rehabilitated and the other one was left virtually undisturbed. 
Sediment yield was found to be eleven times greater from the disturbed 
basin than from the undisturbed one.

Sediment data are being collected at several sites in the Little Powder 
River basin of Wyoming and the adjacent Donkey sediment discharge to 
water discharge. The purpose is to compare the sediment yield character­ 
istics from these two basins, one of which has considerable mining activity 
and contains a rapidly growing municipality while the other is relatively 
untouched.

Sediment data is being collected at several sites in the Rock Creek-Clear 
Creek drainage basin of Wyoming to relate suspended-sediment discharge 
to water discharge. The purpose is to attempt detection of 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.
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Sediment samples were obtained during a period of high flow from the 
Platte River at North Bend, Nebr., Elkhorn River at Waterloo, Nebr., 
Logan Creek at Render, Nebr., Little Blue River at Hollenberg, Kans., 
and Big Blue River at Crete, Nebr., in cooperation with the Nebraska 
Natural Resources Commission to determine relative concentrations of 
minor elements, nutrients, and pesticides in the water and in the 
sediments.

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.

Through a program in cooperation with the 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.

As part of the program to establish baseline data in areas of potential 
development for coal extraction in the Tongue and Powder River drainages 
of Montana, 22 sites were sampled for suspended sediment. Sampling 
frequencies ranged from monthly on perennial streams to periodic on 
intermittent streams.
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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 Watershed Stream County(s)

Vermillion River Turkey-Clay Creek Turkey and Yankton
Clay Creeks Turner

Hutchinson 
Clay

Boyer River Mill-Picayune

Republican River Dry Creek

Missouri River Wolf River

Mill and 
Picayune 
Creeks

Dry Creek

Shelby
Crawford
Harrison

Washington 
Republic 
Cloud 
Clay

Wind River 

Elkhorn

Hidden Valley 

Maple Creek

Wolf River Brown
Doniphan

Off channel Fremont

Maple Creek Stanton 
Cuming 
Colfax 
Dodge

Big Blue River 

Platte River

Platte River

b. Public Law 534 

Major Drainage Watershed 

Little Sioux River Railroad Creek

State

South Dakota

Iowa

Kansas

Kansas

Wyoming 

Nebraskr

Swan Creek

Stevens-Callahan

Oak Middle 
(North Oak 
Subwatershed)

Swan Creek

Stevens 
Creek 
Callahan 
Creek

North Oak 
Creek

Saline 
Jefferson

Lancaster 
Cass 
Saunders

Lancaster 
Butler 
Saunders

Nebraska

Nebraska

Nebraskr

Stream

Direct 
Tributaries

County 

Cherokee

State

Iowa

91



c. Public Law 46

Major Drainage Watershed Stream County 

Big Horn Crystal Creek Off Channel Big Horn

d. River Basin Investigations

State 

Wyoming

Major Basin 

Missouri River

State

South Dakota

Missouri River

Basin(s) Reported

Moreau, Grand, 
Bad,
Cheyenne, and 
White Rivers

Northern Missouri River Missouri 
Tributaries Iowa

Kansas River Republican River Nebraska 

e. Resource Conservation and Development 

Name of Project Name of Measure County(s)

Nebraksa Panhandle White River Critical Sioux, Dawes
Area Treatment

State 

Nebraska

f. A soil erosion and sediment yield study was made on the fallowing 
watersheds in South Dakota for the Sixth District Council of 
Local Governments. The study was conducted in conjunction with 
a water quality management plan under Section 208 of the Federal 
Water Quality Pollution Control Amendments of 1972.

Major Drainage Watershd

Grand River Sand and Squaw Creeks

Cheyenne Dry and Horse Creeks

County(s) 

Harding 

Butte 

LawrenceCheyenne River False Bottom Creek

Cheyenne River Red Owl and White Owl Creeks Meade

Cheyenne River Elk Creek

Cheyenne River Roxelder Creek

Cheyenne River Deep Creek

Cheyenne River Battle and Squaw Creeks

Cheyenne River Horsehead Creek

Meade

State

South Dakota 

South Dakota 

South Dakota 

South Dakota 

South Dakota

Pennington South Dakota 

Pennington South Dakota

Custer South Dakota 
Pennington

Fall River South Dakota
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g. The Iowa Department of Soil Conservation was assisted in a 
* sediment and erosion study on the following watersheds conducted 

under Section 208 of the Federal Water Pollution Control Act 
Amendments of 1972:

Major Drainage Watershed Stream County(s) ftate 

Mud Creek Unnamed Direct Tributaries Lyon Iowa 

Little Sioux River Montogomery Creek Montgomery Creek Clay Iowa 

Soldier River East Soldier East Solider River Crawford Towa 

2. Reservoir Sediment Surveys

a. Reservoir sediment surveys of Van Costing and Burns § Retling 
Reserviors in Oliver County and Davis Reservoir in Slope County, 
all in North Dakota, have been made. Computations have not 
been completed.

b. A sediment survey was made on structure No. 1, Pattee Creek 
Watershed, Lincoln County, South Dakota. Computations are 
not completed.

c. The following reservoir sediment surveys were made in Kansas:

Drainage Original Sediment Capacity
Date of Location Area Capacity Age Accum/Yr Loss

Reservoir Survey Sec Twp Rge (Sq Mi) (Ac-Ft) (Yrs) (Ac-Ft/Sq Mi](Pct/Yr)

White Clay
Brewery #14

Walnut Creek
W-2

Lower Salt
FRD #1

Lost Creek
D-l

Turkey Creek

5/77

5/77

3/77

3/77

7/77

17

9

26

15

31

6S

2S

9S

US

13S

 MMrtMMBM* <

20E

16E

5W

8W

3W

0.45

0.77

3.15

1.05

1.91

311.

208.

679.

231.

449.

8

8

5

5

0

15.7

13.3

5.0

22

9

2.

2.

0.

0.

0.

78

0

52

34

88

1.6

2.25

,

2.0

0.44

1.5
#3

A sediment accumulation survey was completed on one reservoir in We^ton 
County, Wyoming.

Location
Reservoir

Hayday

Date

12/77

Sec.

29

Twp.

45N

Rge. 

67W

Drainage 
Area

(Sq Mi) 

16

Orig. 
Cap. 

(Ac-Ft)

255

Age 
(Yrs)

5

Sediment 
Accum/Yr
(Ac Ft/Sq 

0

Mi)
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ARKANSAS - WHITE - RED REGION 

CORPS OF ENGINEERS

Southwestern Division

Sedimentation activities of the Southwestern Division office for the 
calendar year 1977 were as follows:

a. DM No. 11, Los Esteros Lake, Sedimentation and Degradation Ranges 
was approved.

b. The Eufaula Lake Resurvey was approved. The recommended establish­ 
ment of a sediment sampling station to monitor sediment outflow at 
Trinidad Lake was approved.

c. ENG Form 1787 (Reservoir Sediment Data Summary Sheets) war 
approved for Hulah Lake.

d. The SWD Laboratory received 1,426 suspended sediment samples for 
determination of percent sediment. There were 22 samples of bed material 
received to be tested for grain size distribution.

Albuquerque District

Sediment Load Measurements. Suspended sediment measurements are inade on 
the Arkansas and Purgatoire Rivers near Las Animas, Colorado, and daily 
measurements are made on the Arkansas River below John Martin Reservoir. 
These measurements are continued to supply data for sediment inflow and 
outflow computations at John Martin Reservoir. Daily suspended sediment 
sampling on the Purgatoire River was started below Trinidad Reservoir in 
order to supply data for sediment inflow and outflow computations.

Little Rock District 

Sedimentation Surveys.

a. Index ranges on Beaver, Greers Ferry, and Nimrod Lakes were 
resurveyed. The underwater portions were surveyed with Bludworth Survey 
Recorder.

b. Sediment ranges in Ozark Lake, Lake Dardanelle, and Pool 9 were 
resurveyed with Motorola automated hydrographic survey equipment.

Sediment Load Measurements. Two hundred and thirty seven suspended 
sediment measurements were made at 44 stations during the year.
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Other Investigations. Sediment surveys scheduled for the period FY 78 
through FY 79 are Ozark Lake; Lake Dardanelle; David D. Terry Lake; Pools 
9, 8, 7, 5, 4, 3, 2; Arkansas Post Canal; White River Entrance Channel; 
Blue Mountain, Bull Shoals, and Norfork Lakes.

Tulsa District

Sedimentation Surveys. The installation of sedimentation survey ranges 
on Birch and Waurika Lakes and the 4th resurvey of Canton Lake, all 
initiated in 1976, were completed in early 1977. Resurveys of Eufaula, 
Keystone, Oologah, and Toronto Lakes were conducted during the year. 
Reports on these surveys are not expected until 1979 or 1980 due to 
lack of personnel and an increased workload. Previously scheduled 
reports on W. D. Mayo, Robert S. Kerr, and Webber f s Falls Locks and Damr 
have been rescheduled for 1978. The Reservoir Sediment Data Summary 
(ENG Form 1787) for the second resurvey of Hulah Lake and the detailed 
report on Eufaula Lake were completed and approval received. The detailed 
reports on Fort Supply Lake and Lake Texoma are about 90 percent complete 
and should be submitted in early 1978.

Sediment Load Measurements. Three suspended sediment gaging stations 
were discontinued and one station added; resulting in forty-six Arkansas 
River and fourteen Red River stations.

Other Investigations.

a. Maintenance dredging in the McClellan-Kerr Arkansas River 
Navigation System totaled 250,300 cubic yards in 1977. About 108,000 
cubic yards were dredged from Robert S. Kerr Reservoir, 100,100 from 
above Newt Graham Lock and Dam, and 42,200 cubic yards from the pool 
above Choteau Lock and Dam.

b. Model studies of the area above and below W. D. Mayo Lock and 
Dam were completed in 1977. Construction of structures planned as a 
result of the model studies has also been completed. Effects of these 
structures on sedimentation in this area are as yet unknown; however, 
no dredging in this reach was required in 1977.

c. Construction of dikes in Robert S. Kerr Reservoir in the vicinity 
of navigation mile 358.5 has been completed. These dikes should prevent 
Canadian River sediment from entering the navigation channel.

d. Computerization of all data on suspended sediment sampling 
stations is in progress. When completed, this program will provide 
updated data on sediment concentrations, flow duration, and sediment 
loads at all stations within the Tulsa District.
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e. The Motorola Mini-Ranger System for hydro graphic surveys of 
lake beds was modified to provide more versatility and a Track Indicator 
added. This equipment has been tested on five district lakes during 
1977 and is now ready for use throughout the Southwestern Division.

f. Analysis and adaptability of HEC-6, Scour and Deposition in 
Rivers and Reservoirs, for application to Tulsa District sediment 
problems are under study. Application of this program to small drainage 
areas with limited hydro logic data is the primary concern.
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ARKANSAS - WHITE-RED REGION 

Bureau of Reclamation

The 100-year sediment inflow to Cookietown Reservoir was estimated 
to be 31,000 acre-feet. This volume represents 13.5 percent of 
capacity at the top of the conservation pool and gives a depth of 
sediment at the dam of 20.5 feet.

A 100-year scour estimate of 13 feet was made for replacing the 
Altus Pipeline at the North Fork Red River crossing. The pipeline 
was damaged by the May 28, 1977 flood.
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Forest Service

ARKANSAS - WHITE - BED REGION 

Kisatchie National Forest

Water quality was monitored at five stations. Forty acres of critically 
eroding Forest lands were stabilized resulting in an estimated annurX 
sediment reduction of 1,000 tons.

Ouachita National Forest

Water quality was monitored at three stations. Five acres of critically 
eroding Forest lands were stabilized resulting in an estimated annual 
sediment reduction of 250 tons.

Ozark National Forest

Water quality was monitored at 46 stations. Turbidity was monitored at 
several of these stations in order to evaluate the impacts of manage­ 
ment activities on the water resource. Three acres of critically 
eroding soils were stabilized resulting in an estimated sediment reduc­ 
tion of 150 tons annually.
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ARKANSAS-WHITE-RED REGION 

GEOLOGICAL SURVEY

Upper White Subregion

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.

Upper Arkansas Subregion

Sediment data are collected on a twice monthly basis at Arkansas River 
at Canon City, Ark., and Arkansas River at Portland, Ark., in coopera­ 
tion with the U.S. Bureau of Reclamation, Lower Missouri River Basin 
Region.

Sediment data are being collected on a monthly basis at Halfmoon Creek 
near Malta, Ark., as a part of the National Hydrologic Benchmark Network.

Sediment data are being collected on a daily basis at Purgatoire River 
below Trinidad Dam, Ark., starting in April, 1977, in cooperation with 
the U.S. Corps of Engineers, Albuquerque District.

Middle Arkansas Subregion

Sediment data are being collected on a near monthly basis 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 Kinseley, Kans.
Guzzler's Gulch near Ness City, Kans.
Pawnee River near Lamed, 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.
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Upper Cimarron Subregion

Sediment data are being collected on a near monthly basis at Bear Cree 1' 
near Johnson, Kans., at Cavalry Creek at Coldwater, Kans., at North Fc**k 
Cimarron River near Richfield, Kans., and Crooked Creek near Itye, Kans., in 
cooperation with the Kansas Water Resources Board.

Lower Cimarron Subregion

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

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.

Verdigris-Neosho Subregion

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.

Upper Canadian Subregion

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 
Commission).

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

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

Sediment data are being collected on a quarterly basis at Vermejo Rive~ 
near Dawson, N.Mex., in cooperation with NMISC.

Lower Canadian Subregion

Sediment data are being collected at Canadian River at Calvin, Okla., 
and at Canadian River near Whitefleld, Okla., as part of NASQAN.

Sediment data are being collected at Canadian River near Canadian, Tex., 
as a part of NASQAN.
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Sediment data are being collected at Beaver River near Guymon, Okla.,
at Beaver River at Beaver, Okla., and at North Canadian River at Woodward,
Okla., as a part of NASQAN.

Lower Arkansas Subregion

Sediment data are bein collected at Arkansas River at Sands Spring Bridge 
near Tulsa, Okla., as a part of NASQAN.

Sediment data are being collected on a monthly basis 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.

Red Headwaters Subregi.on

Sediment data are being collected at North Fork Red River near Headrick, 
Okla., as a part of NASQAN.

Sediment data are being collected on a monthly basis at Prairie Dog 
Town Fork Red River near Wayside, Tex., and at Salt Fork Red River near 
Wellington, TX, as a part of NASQAN.

Red-Washita Subregion

Sediment data are being collected at Blue Beaver Creek near Cache, Okla., 
as a part of the National Hydro!ogic Benchmark Network.

Sediment data are being collected on a periodic basis at Wichita River 
near Seymour, Tex., as a part of the Federal CBR program.

Sediment data are being collected on a monthly basis at Red River near 
Burkburnett, Tex*, at Red River at Denison Dam near Denison, Tex., and 
at Washita River near Durwood, Okla., as a part of NASQAN.

Red-Sulphur Subregion

Sediment data are being collected from Kiamichi River near Big Cedar, 
Okla., as a part of the National Hydrologic Benchmark Network.
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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 Fulton, Ark. 
Red River at Shreveport, La. 
Red River at Colfax, La.
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ARKANSAS - WHITE - RED REGION 

SOIL CONSERVATION SERVICE

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

a. Public Law 566

Major Drainage 

White River

Arkansas River

Arkansas River

Cimmaron River

Neosho River

Neosho River

Neosho River

Neosho River

Watershed Strream County (s)

Upper Strawberry Strawberry Fulton 
River River Izafd 

Sharp

Vache Grasse Vache Grasse Sebastian 
Creek

San Bois Creek Featherton Haskell 
Sans Bois Pittsburg 
Beaver Latimer 
Fish Latimer 
Mule Latimer 
Mtn. Fort Latimer

Turkey Creek Turkey Creek Garfield 
Kingfisher

Diamond Creek Diamond Morris 
Creek Chase

Middle Creek Middle Creek Morris 
Chase 
Marion

South Fork South Fork Butler 
Cottonwood River Cottonwood Greenwood 

River Chase

Peyton Creek PeytoiL Creek Chase

State (s]

Arkansar 
Arkansar 
Arkansar

Arkansas

Oklahoma 
Oklahoma 
Oklahoma 
Oklahoma 
Oklahoma 
Oklahoma

Oklahoma 
Oklahoma

Kansas

Kansas

Kansas

Kansas

b. River Basin Investigations

Major Basin

Red River

c . Resource

Project Name

Upper Mud Creek 
Wyandotte 
Lost Creek 
Carney Creek 
Flint Hills

Basin Reported

Upper Red River

Conservation and Development

County State (s)

Stephens Oklahoma 
Delaware Oklahoma 
Ottawa Oklahoma 
Choctaw Oklahoma 
Lyon Kansas

State (s) 

Oklahoma
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2. Reservoir Sediment Surveys

The following reservoir sediment surveys were made in Kansas:

Drainage Original Sediment Capacity
Date of Location Area Capacity Age Accum/Yr Loss

Reservoir Survey Sec^ Twp Rge (Sq Mi) (Ac-Ft) (Yrs) (Ac-Ft/Sq Mi) (Pct/Yr)

Big Caney 5/77 9 31S 9E 7.53 2045.9 10.25 0.54 1.8
# 41A

Middle Caney 5/77 12 32S 9E 6.17 1373.6 12.5 0.42 0.96
#13-12

Spring Creek 7/77 16 27S 4W 1.01 11.2 16 0.69 1.56
#L-1
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TEXAS - GULF REGION 

CORPS OF ENGINEERS

Southwestern Division 

Fort Worth District

The resurvey of Lavon Lake, East Fork of Trinity River, Trinity River 
Basin, Texas, was commenced in October 1975. Deliberate impoundment 
for the modified project was scheduled for December 1975. As many 
ranges as possible were profiled by land prior to the scheduled impound­ 
ment date and it was proposed to complete the remaining ranges when the 
water surface elevation reached the new conservation pool elevation. 
However, due to below normal rainfall and runoff conditions within the 
watershed the lake level remained below normal during 1976. In 1977 the 
lake level was high enough to complete the resurvey, even though it did 
not reach to new conservation pool elevation. The report of the re- 
survey is scheduled to complete in 1978.

Calveston-District

Five hundred seventy-two (572) inplace samples were obtained from eleven 
navigation projects. These samples were analyzed to determine the 
quality of the sediment relative to chemical constituents which would 
be resuspended during dredging and disposal activities. Navigation 
projects sampled and the number of samples taken are as follows:

Navigation Project No. Samples Taken

Gulf Intracoastal Waterway 263
Corpus Christi Ship Channel 73
Sabine-Neches Waterway 66
Houston Ship Channel 38
Matagorda Ship Channel 33
Double Bayou 23
Brazos Island Harbor 21
Trinity River & Tribs. 19
Texas City Channel 18
Freeport Harbor 10
Clear Creek & Clear Lake 8

Work on the analysis of sediment ranges at Addicks and Barker Reservoirs 
was suspended because land surface subsidence made the range data 
meaningless.
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TEXAS - GULF REGION 

Bureau of Reclamation

An evaluation of the scour potential of the Frio River at Lone Star 
Gas Pipeline indicates the existing 5-foot depth is sufficient for a 
discharge of 1,200 ft3/s but will probably be washed out if the 
spillway is ever used.
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Forest Service

TEXAS - GULF REGION 

National Forests in Texas

Water quality was monitored at 22 stations. Turbidity was measured at 
several of these stations in order to evaluate the impacts of manage­ 
ment activities on the water resource. Three hundred eleven acres of 
critically eroding land were stabilized resulting in an estimated sed­ 
iment reduction of 15,000 tons. Much of this acreage was in the Denton 
Creek Sub-watershed of the Trinity River basin.
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TEXAS-GULF REGION 

GEOLOGICAL SURVEY

Sabine Subregion

Sediment data are being collected at Sabine River near Ruliff, Tex., as 
a part of NASQAN.

Sediment data are being collected on periodic basis at Cow Bayou near 
Mauriceville, Tex., as a part of the Federal CBR program.

Neches Subregion

Sediment data are being collected on a monthly basis at Neches River at 
Evadale, Tex. as a part of NASQAN.

Trinity Subregion

Sediment data were being collected on a daily or more frequent basis at 
Big Sandy Creek near Bridgeport, Tex., and at Clear Creek near Sanger, 
Tex., in cooperation with Texas Department of Water Resources. These 
stations were discontinued September 30, 1977.

Sediment data are being collected on a periodic basis at West Fork Trinity 
River near Jacksboro, Tex., at Mountain Creek near Cedar Hill, Tex., at 
Duck Creek near Garland, Tex., and at Kings Creek near Kaufman, Tex., as 
a part of the Federal CBR program.

Sediment data are being collected, starting October 1, 1977, at Trinity 
River at Trinidad, Tex., as a part of NASQAN.

Sediment data are being collected on a periodic basis at Cypress Creek 
near Westfield, Tex., and Greens Bayou near Houston, Tex., as part of tN 
Federal CBR program.

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.

Sediment data were being collected on a monthly basis at Trinity River 
at Romayor, Tex,, and Trinity River near Crockett, Tex., as a part of 
NASQAN. Trinity River near Crockett, Tex., was discontinued September 
30, 1977.
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Middle Brazos Subregion

Sediment data are being collected at Miller Creek near Munday, Tex., at 
Double Mountain Fork Brazos River at Justiceburg, Tex., and at Stinking 
Creek near Aspermont, Tex., as a part of the Federal CBR program.

Sediment data are being collected on a monthly basis at Salt Fork Brazos 
River near Aspermont, Tex., at Brazos River at Seymour, Tex., at Brazos 
River near Highbank, Tex., and at Brazos River near South Bend, Tex., as a 
part of NASQAN. Brazos River at Seymour, Tex., was discontinued Septembe^ 
30, 1977.

Lower Brazos Subregion

Sediment data are being collected on a daily basis at Brazos River at Rich­ 
mond, Tex., as part of the Federal CBR program.

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.

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

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.

Sediment data are being collected at Brazos River near Rosharon, Tex., 
as a part of NASQAN.

Upper Colorado Subregion

Sediment data were being collected on a monthly basis at Beals Creek 
near Westbrook, Tex., and begun October 1, 1977, at Colorado River above 
Silver, Tex., as a part of NASQAN. Beals Creek near Westbrook, Tex., 
was discontinued September 30, 1977.

Lower Colorado-San Bernard Coastal Subregion

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.

Sediment data are being collected on a monthly basis at Colorado River at 
Austin, Tex., at Colorado River near Stacy, Tex., at Colorado River at 
Wharton, Tex., and begun October 1, 1977, at Colorado River near San Saba, 
Iexl:£mfls a<$arfq9? NASQAN * Colorado River near Stacy was discontinued

111



Central Texas Coastal Subreglon

Sediment data are being collected on a monthly basis at Guadalupe River 
at Victoria, Tex., at San Antonio River at Gollad, Tex., at Navldad River 
near Ganado, Tex., and begun October 1, 1977, on Lavaca River near Edna, 
Tex., as a part of NASQAN. Navldad River near Ganado, Tex. was discon­ 
tinued September 30, 1977.

Nueces-Southwestern Texas Coastal Subreglon

Sediment data are being collected on a periodic basis at Nueces River 
at Simmons, Tex., at Frio River at Calliham, Tex., and at Atascosa River 
at Whitsett, Tex., and begun October 1, 1977, at San Miguel Creek near 
Tilden, Tex., as a part of the Federal CBR program. Nueces River at 
Simmons, Tex., was discontinued September 30, 1977.

Sediment data are being collected on a monthly basis at Nueces River neer 
Three Rivers, Tex., and Los Olmos Creek near Falfurrias, Tex., as a part 
of NASQAN.
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TEXAS - GULF REGION 

SOIL CONSERVATION SERVICE 

1. Basic Data Collection

a. Sedimentation Surveys were made on the following 
during 1977:

Reservoir

White Rock Lake

Major Drainage 

Trinity River

Site 2, East Laterals of 
Trinity Trinity River

Site 23, Upper Lake 
Fork Creek

Site 3B, Denton Creek* 

Site 3-4, Denton Creek* 

Site 3-6, Denton Creek* 

Site 3-7, Denton Creek* 

Site 6, Cummins Creek

Site 9, Lower San Saba 
River

Site 3, Sulphur Creek 

Site 18, Valley Creek

Sabine River 

Trinity River 

Trinity River 

Trinity River 

Trinity River 

Colorado River

Colorado River 

Brazos River 

Colorado River

County(s) 

Dallas

Henderson

reservoirs

State(s) 

Texas

Texas

Hopkins

Montague

Montague

Montague

Montague

Fayette

San Saba

Lampasas

Runnels

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

Texas

*Denton Creek Sites were surveyed during 1976 but were not reported in 
the 1976 Report.
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Under PI 92-500, Section 208, Nonpoint Source Pollution, erosion data 
have been collected and maps made for Lea County, New Mexico, Lea 
County is partially in the Rio Grande Region.
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RIO GRANDE REGION 

CORPS OF ENGINEERS

Southwestern Division 

Albuquerque District 

Sedimentation Surveys.

a. No sediment resurveys were made during Calendar Year 1977.

b. The sediment observation system for Trinidad Lake, Purgatoire 
River, Colorado, was installed in 1977 and consists of fourteen trans­ 
verse ranges and nine degradation ranges. The entire system was 
surveyed by ground survey methods.

c. The sediment observation system for Los Esteros Lake, Pecos 
River, New Mexico, consisting of 24 sedimentation ranges and 9 degradation 
ranges, was submitted to SWD and approved. Installation will be in CY 78.

Sediment Load Measurements. Daily suspended samples of the outflor 
are taken by Corps personnel at Jemez Canyon Dam and Abiquiu Dam. Daily 
samples of the releases from Cochiti Lake are taken by the U.S.G.S. and 
samples on the Chama River are taken by the U.S.G.S. whenever stream 
flow measurements are made.

Other Investigations. Sediment Control   Galisteo, Jemez Canyon, and 
Abiquiu Dams were operated to control sediment inflow to the Rio G~ande.
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RIO GRANDE REGION 

GEOLOGICAL SURVEY

Rio Grande Headwaters Subregion

Sediment data are being collected on a monthly basis at Rio Grande near 
Lobatos, Colo., as a part of NASQAN.

Rio Grande - Elephant Butte Subregion

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 Inter­ 
state Streams Commission (NMISC).

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

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

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.

Sediment data are being collected on a daily basis at Galisteo Creek below 
Galisteo Dam, N. Mex., and at Rio Puerco near Bernardo, N. Mex., as a part 
of the Federal CBR program.

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.

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 Marr.ial, 
N. Mex., in cooperation with NMISC.

Sediment data for total-load determinations are being collected on a bi­ 
weekly basis at Rio Grande at Albuquerque, N. Mex., at Rio Grande near Berr^rdo, 
N. Mex., at Rio Grande at San Acacia, N. Mex., and Rio Grande at San Marcial, 
N. Mex., in cooperation with NMISC.

Sediment data are being collected on a daily basis at Rio Grande Conveyance 
Channel at San Acacia, N. Mex., and at Rio Grand River conveyance channel 
at San Marcial, N. Mex., in cooperation with NMISC. This includes bi-weekTy 
determination of total-sediment loads at Rio Grande conveyance channel at !>n 
Marcial, N. Mex.
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Sediment data are being collected on an intermittent basis at Rio Sal ado 
near San Acacia, N. Mex., in cooperation with NMISC.

Sediment data are being collected on a monthly basis at Rio Grande at Anthony, 
N. Mex., in conjunction with the Water Quality Surveillance Program and 
in cooperation with NMISC.

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.

Sediment data are being collected on a intermittent basis at Pecos River below 
Sumner Dam, N. Mex. (formerly called Alamagordo Dam), in cooperation with 
NMISC.

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.

Sediment data were collected on a monthly basis at Pecos River near Anton 
Chico, N. Mex., and Pecos River below Six Mile Dam, N. Mex., and are being 
collected at Pecos River near Puerto de Luna, N. Mex., in conjunction with 
the Water Quality Surveillance Program and in cooperation with NMISC.

Sediment data are being collected on a monthly basis at Pecos River at 
Red Bluff, N. Mex., as a part of NASQAN.

Rio Grande-Mimbres Subregion

Sediment data are being collected on a monthly basis at Rio Grande at Fort 
Quitmon, Tex., as a part of NASQAN.

Rio Grande - Amistad Subregion

Sediment data are being collected on a monthly basis at Rio Grande at Foster 
Ranch, near Langtry, Tex., as a part of NASQAN.

Rio Grande Closed Basins Subregion

Sediment data are being collected on a monthly basis at Rio Tularosa near 
Bent, N. Mex., as a part of NASQAN.

Lower Pecos Subregion

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

Sediment data are being collected on a monthly basis at Rio Grande at Laredo, 
Tex., as a part of NASQAN.

Lower Rio Grande Subregion

Sediment data are being collected on a daily basis at Rio Grande River nerr 
Brownsville, Tex., as part of the Federal CBR program.

Sediment data are being collected on a weekly or more frequent basis on North 
Floodway near Sebastion, Tex., and at Arroyo Colorado Floodway at El Fusto 
Siphon, south of Mercedes, Tex., as part of the Federal CBR program.

Special Studies

A study financed by Federal funds, "Channel Adjustments Downstream from 
Cochiti Dam on the Rio Grande, 11 was continued. Its objectives are to document 
channel changes with time and distance downstream from the dam. Cross-section 
data, stream-bed levels, and sediment size distributions, are among the items 
studied for change. Funding for this project was discontinued in September 
1977. A basic data report is now in preparation.
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UPPER COLORADO REGION 

Bureau of Reclamation

Degradation was found to be negligible downstream from a proposed 
Southern Ute Diversion Dam. Degradation was also found to be 
negligible for a proposed La Plata Diversion Dam. Preliminary 
estimates show that a desilting basin for the La Plata Diversion 
75 feet wide, 1,000 feet long, and 8 feet deep would trap all sand 
and gravel and about 50 percent of silt-size and smaller material.

A degradation of 1 foot for the tail water reach of Soap Creek below 
Soap Park damsite was recommended for use in preparing final desions 
and estimates of Soap Park Dam.

Studies show a 100-year sediment accumulation of 163 acre-feet for 
Upper Stillwater Reservoir and 94 acre-feet for Lower Stillwater 
Reservoir. These values represent less than 1 percent of the 
reservoir capacity in either case.
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Forest Service

UPPER COLORADO RIVER REGION

1. The wasatch N.F. as part of the Barometer Watershed Program is 
monitoring the impact of reservoir construction on water quality, 
with special emphasis on suspended sediment, on the East Fork of Smith." 
Fork, a tributary to the Green River. The Stateline Dam, a 125-foot 
high rolled earth and rock fill dam, is being constructed by the Bureau 
of Reclamation. The study will continue during the three-year construc­ 
tion period.

2. The Wasatch N.F. as part of the Barometer Watershed Program is 
also undertaking a remote sensing study on the North Slope of the Uinta 
Mountains in May 1978 to evaluate suspended sediment concentrations in 
the East Fork of Smiths Fork. By correlating film density with depth 
integrated suspended sediment samples, they hope to locate natural 
sediment sources and evaluate the impacts of forest management activities. 
For preliminary information on either of these studies, contact 
Pete Bengeyfield on the Wasatch N.F.
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UPPER COLORADO REGION 

GEOLOGICAL SURVEY

Colorado Headwaters Subregion

Sediment data are being collected on a daily basis by automatic pumping 
samplers at West Tenmile Creek at Wheeler Junction, Colo., at Black For^ 
Creek near Vail, Colo., and Gore Creek at Vail, Colo., in cooperation with 
the Colorado Department of Highways.

Sediment data are being collected at Colorado River near Deboque, Colo., 
in cooperation with the Colorado River Water Conservation District.

Sediment data are being collected on a monthly basis at Parachute Creek 
near Grand Valley, Colo,» in cooperation with the U.S. Environmental 
Protection Agency.

Sediment data are being collected on a daily basis at Parachute Creek n^ar 
Grand Valley, Colo., and at Roan Creek near Deboque, Colo., as a part of 
Federal sedimentation study in oil shale areas.

Sediment data are being collected on a daily basis at East Middle
Fork Parachute Creek near Rio Blanco, Colo., and East Fort Parachute Cr^ek
near Rulison, Colo., in cooperation with the U.S. Navy.

Sediment data are being collected on a monthly basis at Gunnison River near 
Grand Junction, Colo., and Colorado River near Colorado-Utah State line 
as a part of NASQAN.

Upper Colorado-Dolores Subregion

Sediment data are being collected on a comprehensive level at Colorado 
River near Cisco, Utah.

Great Divide-Upper Green Subregion

Sediment data are being collected on a monthly and storm-event basis at 
the following sites to relate suspended-sediment discharge to water dis­ 
charge as a part of the U.S. Geological Survey Federal Energy Program:

Green River at Warren Bridge, near Daniel, Wyo.
Green River near Big Piney, Wyo.
Pine Creek above Freemont Lake, Wyo.
East Fork River near Big Sandy, Wyo.
Sand Springs Draw tributary near Boulder, Wyo.
New Fork River near Big Piney, Wyo.
Dry Basin Creek near Big Piney, Wyo.
LaBarge Creek near LaBarge Meadows ranger station, Wyo.
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Fontenelle Creek near Herschler ranch, near Fontenelle, Wyo.
Green River below Fontenelle Reservoir, Wyo.
Fourmile Gulch tributary near Fontenelle, Wyo,
Big Sandy River at Lechkie Ranch, near Big Sandy, Wyo.
Little Sandy Creek above Eden, Wyo.
Big Sandy River at Gasson bridge, near Eden, Wyo.
East Otterson Wash near Green River, Wyo.
Green River at Big Island, near Green River, Wyo.
Skunk Canyon Creek near Green River, Wyo.
Deadman Wash near Pofnt of Rocks, Wyo,
Salt Wells Creek near South Baxter, Wyo.
Gap Creek above Beans Spring Creek, near South Baxter, Wyo.
Beans Spring Creek near South Baxter, Wyo.
Beans Spring Creek at mouth, near South Baxter, Wyo,
Big Flat Draw near Point of Rocks, Wyo,
Cutthroat Draw near Rock Springs, Wyo.
No Name Creek near Rock Springs, Wyo.
Blacks Fork near Millburne, Wyo.
East Fork of Smith Fork near Robertson, Wyo,
West Fork of Smith Fork near Robertson, Wyo.
Smith Fork near Lyman, Wyo.
Mud Spring Hollow near Church Butte, near Lyman, Wyo.
Blacks Fork near Lyman, Wyo.
Hams Fork below Pole Creek, near Frontier, Wyo.
Meadow Springs Wash tributary near Green River, Wyo.
Blacks fork tributary number 2 near Green River, Wyo.
Blacks Fork tributary number 3 near Green River, Wyo.
Blacks Ford tributary number 4 near Green River, Wyo.
Summers Dry Creek near Green River, Wyo.
Squaw Hollow near Burntfork, Wyo.
Green River tributary number 2 near Burntfork, Wyo,
Burnt Fork near Burntfork, Wyo.
Henrys Fork near Manila, Utah

Sediment data are being collected on a daily basis at Green River near 
Green River, Wyo., to measure suspended-sediment from the upper Green 
River basin, as a part of the U.S. Geological Survey Federal Energy 
Program.

Sediment data are being collected at the following sites on a monthly 
and storm-event basis to relate suspended-sediment discharge to water 
discharge in cooperation with the Wyoming State Engineer:

Green River near LaBarge, Wyo, 
Big Samfy River near Farson, Wyo. 
Big Sandy River below Eden, Wyo. 
Hams Fork near Granger, Wyo. 
Blacks Fork near Little America, WY
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Sediment data are being collected at the following sites on a monthly 
and storm-event basis to relate suspended-sediment discharge to water 
discharge 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.
Gap Creek below Beans Spring Creek, near South. Baxter, Wyo.
Dry Canyon near South Baxter, Wyo.
Salt Wells Creek near Salt Wells, Wyo.
Little Muddy Creek near Glencoe, Wyo.
Muddy Creek near Hampton, Wyo.
Vermillion Creek near Hiawatha, Colo.

Sediment data are being collected on a daily basis at Separation Creek 
near Riner, Wyo., to measure sediment discharge from an area that has 
potential mine development. This is done in cooperation with the U.S. 
Bureau of Land Management.

Sediment data are being collected on a monthly and storm-event basis at 
Separation Creek at upper station, near Riner, Wyo., and Delaney Draw 
Red Desert, Wyo., to relate sediment discharge to water discharge. This is 
done in cooperation with the U.S. Bureau of Land Management.

Yampa-White Subregion

Sediment data are being collected on a monthly and storm-event basis at 
Little Snake River near Dixon, Wyo., to relate sediment discharge to wa*er 
discharge. This is done in cooperation with the Wyoming State Engineer.

Sediment data are being collected on a storm-event basis at Dry Cow 
Creek near Baggs, Wyo., to relate sediment discharge to water discharge. 
This is done for the Federal energy program.

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 NASQAN.

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.

Station Frequency of
data collection

Middle Creek above Foidel Creek, Colo. Monthly
Foidel Creek at Fish 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
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These stations are funded by the Bureau of Land Management.

Sedimentation data are being collected at several stations in the 
Piceance Creek basin to monitor the potential impact of the oil shale 
development 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:

Station Frequency of
data collection

Piceance Cr. bl. Rio Blanco, Colo. Daily
Stewart Gulch above West Fork, Colo. Daily
W. F. Stewart Gulch at mouth, Colo. Peaks 
Sorgham Gulch at mouth nr. Rio Blanco, Colo. Peaks
Cottonwood Gulch nr. Rio Blanco, Colo. Peaks 
Piceance Cr. trib. nr. Rio Blanco, Colo. Peaks
Scandard Gulch at mouth, Colo. Peaks
Willow Cr. nr. Rio Blanco, Colo. Daily
Piceance Cr. above Hunter Cr., Colo. Daily
Black Sulfur Cr. nr. Rio Blanco, Colo. Daily
Piceance Cr. bl. Ryan Gulch, Colo. Daily
Piceance Cr. at White River, Colo. Daily
Stake Springs Draw nr. Rangely, Colo. Peaks
Corral Gulch bl. Water Gulch, Colo. Peaks
Dry Fk. nr Rangely, Colo. Peaks
Box Elder Gulch nr. Rangely, Colo. Peaks 
Trib. to Box Elder Gulch nr. Rangely, Colo. Peaks
Corral Gulch nr. Rangely, Colo. Daily
Corral Gulch at 84 Ranch, Colo. Peaks
Yellow Cr. trib. at 84 Ranch, Colo. Peaks 
Duck Cr. at upper station nr. 84 Ranch, Colo. Peaks
Duck Cr. nr 84 Ranch, Colo. Peaks
Yellow Cr. nr. White River, Colo. Daily

These stations are operated in cooperation with the Colorado River 
Water Conservation District.

Sedimentation 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 at White 
River above Rangely, Colo., from May 1 to September 30 in cooperation with 
the Colorado River Water Conservation District.

Sedimentation 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 
cooperation with the Northwest Colorado Council of Governments.
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Sediment data are being collected on a comprehensive level at White 
River near Colorado-Utah State line as part of a baseline data network 
for areas of potential oil-shale development 1n the White River Basin 
in Utah.

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.

Lower Green Subregion

Sediment data are being collected on a comprehensive level at Green 
River near Jensen, Utah.

Sediment data are being collected at Willow Creek near Ouray, Utah, as 
a part of the baseline data network for areas of potential oil-shale 
development.

Sediment data are being collected on a comprehensive level at Green 
River at Green River, Utah.

San Juan Subregion

Sediment data are being collected on a monthly basis at Vallecito Creek 
near Bayfield, Colo., as a part of the National Hydrologic Benchmark 
Network.

Sediment data are being collected on a comprehensive level at Fremont 
River near Cainville, Utah, in cooperation with the Utah Department of 
Natural Resources.

Sediment data are being collected on a daily basis at Anlmas River at 
Farmington, N. Mex., and at San Juan River at Shiprock, N. Mex., as a 
part of the Federal CBR Program.

Sediment data are being collected on a weekly basis at Colorado River 
at Lees Ferry, Ariz,, in cooperation with the U.S. Bureau of Reclamatici,

Sediment data are being collected on a comprehensive level at San Juan 
River near Bluff, Utah.

Special Studies

Data are being obtained monthly at 15 sites as part of the establ 1 shmeirt 
of baseline data for areas of potential oil-shale development in the 
White River basin, Utah.
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A summary report of dally streamflow, sediment concentration, and sediment 
load data collected over a period of 29 years at the USGS gaging station 
on the Paria River at Lees Ferry, Ariz., Is in preparation.

An energy project "Hydrologic Surveillance of Coal Lease Areas in North­ 
western New Mexico" was continued. Sediment stations were established 
throughout the coal lease areas and are financed by Federal CBR and Bureau 
of Land Management funds.
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UPPER COLORADO REGION 

SOIL CONSERVATION SERVICE

Erosion maps were completed for Routt, Mesa, and Garfield Counties, 
Colorado.
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LOWER COLORADO REGION 

GEOLOGICAL SURVEY

Little Colorado Subregion

Sediment data are being collected at North Fork Virgin River below 
Bullock Canyon near Glendale, Utah, in cooperation with the Utah 
Department of Natural Resources.

Sediment data are being collected on a periodic basis at Las Vegas 
Wash near Boulder City, Nev., as a part of the Federal CBR program.

Lower Colorado-Lake Meade Subregion

Sediment data are being collected on a daily basis at Moenkopi Wash 
near Moenkopi, Ariz.

Upper Gil a Subregion

Sediment data are being collected on a monthly and storm-event basis as 
Mogallon Creek near Cliff, N. Mex., as a part of the National Hydrologic 
Benchmark Network.

Sediment data are being collected on a monthly basis at Gil a River near 
Redrock, N. Mex., and at San Francisco River near Glenwood, N. Mex., in 
cooperation with NMISC.

Salt Subregion

Sediment data are being collected on a weekly basis at Santa Cruz near 
Nogales, Ariz., in cooperation with the Arizona Water Commission.

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

Sediment data are being collected on a monthly basis at thirteen sites in 
Arizona as a part of NASQAN.

Laboratory Activities

Size analysis of sediment samples collected by the Arizona, Arkansas, and 
Colorado districts are performed in the Albuquerque, N. Mex., sediment 
laboratory.
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Special Studies

Sediment data were collected during Infrequent periods of flow at three 
small watersheds 1n the area of strip mining along Coal Mine Wash near 
Kayenta, Ar1z., as part of a study pertaining to the effects of mining 
and rehabilitation of spoil piles on the sediment yield*
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LOWER COLORADO REGION 

Bureau of Reclamation

It was recommended that a scour depth of 5 feet be used for the 
Centennial Wash crossing and the Jackrabbit Wash crossing and that a 
scour depth of 10 feet be used for the Hassayampa Wash crossing in 
preparing specifications designs for the Granite Reef Aqueduct. 
Furthermore, scour estimates were prepared for the downstream end of 
three overchutes for Granite Reef Aqueduct, Reach 7. These estimates 
were 7.0 feet for two overchutes and 6.0 feet for the other.

Scour estimates for 50-year frequency flood for the Pittman Lateral 
from the River Mountains Tunnel to the junction with the start of the 
Twin Lakes lateral at the Oakey Turnout were performed. In all, 
18 drainages were considered, with scour estimates ranging from 2 to 
15 feet.

Scour estimates were made for each of seven stations downstream from 
a proposed barrier dam in Las Vegas Wash for the Colorado River 
Basin Salinity Control Program. The height of the proposed barrier 
dam has been increased thereby necessitating a revised degradation 
study.

A value of 3,070 acre-feet of sediment was estimated to be the 
100-year inflow to Cottonwood Dam for the Gallup-Navajo Indian Water 
Supply Project. The estimated elevation of sediment at the dam 
would be 5689.5 feet, representing a depth of 22.5 feet. It was 
also estimated that there is a sand load of 81,000 acre-feet per year 
at the San Juan Diversion Dam, the alternative to Cottonwood Dam.

The annual sediment inflow to Havasu Pumping Plant is estimated at 
0.74 acre-foot using the Southwestern U.S. Sediment Yield Curve for 
the drainage area of 139 acres.
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LOWER COLORADO REGION 

SOIL CONSERVATION SERVICE

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

a. Public Law 56 

Major Drainage Watershed Stream County State

Gila River Lower Queen Creek Queen Creek Maricopa § Oregon
Final

An investigation was initiated to estimate depth of scour due to flow from 
proposed reservoir emergency spillway operation.

b. River Basin Investigation

Major Basin Basin Reported State 

Lower Colorado Little Colorado Arizona-K*w Mexico

c. Under Public Law 92-500, Section 208, Nonpoint Source Pollution, 
erosion data have been collected and maps made for Hidalfo and 
Valencia Counties, New Mexico. These counties are partiflly in 
the Rio Grande Region.

2. A sediment accumulation survey was carried out for the Millet. Swale 
Reservoir in Navajo County, Arizona.

Drainage Orig. Sediment Cap.
Location Area Cap. Age Accum/Yr Loss

Reservoir Survey Sec Twp Rge (Sq Mi) (Ac-Ft)(Yri)(Ac-Ft/Sq l«i)(Pct/Yr)

Millet 6/77 20 12N 22E 40 1,342 18 0.66 2 
Swale
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Forest Service

GREAT BASIN REGION

The Forest Service participated in intensively monitoring the Cottonwool 
Landflow in Manti Canyon. Many techniques were used for monitoring 
landflow movement and deposition into the stream channels including 
(a) ground surveys, (b) aerial and ground photography, (c) Leupold-Stepl 
chart recorders mounted on firm ground but with an extension line con*-* 
nected to the landflow, and (d) a sediment trap at the mouth of the canyon 
Preliminary analysis of this monitoring is available from Earl Olson, 
Soil and Water Management staff.
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GREAT BASIN REGION 

GEOLOGICAL SURVEY

Bear Subregion

Sediment data are being collected on a monthly and storm-event basis 
at Twin Creek at Sage, Wyo., to relate suspended-sediment discharge to 
water discharge. This is done in cooperation with the U.S. Bureau of 
Reclamation.

Great Salt Lake Subregion

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 
Hydro!ogic Benchmark Network.

Black Rock Desert-Humboldt Subregion

Sediment data are being collected periodically at McDermitt Creek near 
McDermitt, Nev., as part of the Federal CBR program.

Sediment data are being collected periodically at Humboldt River at Inlay, 
Nev., and at Humboldt River at Rye Patch Dam, Nev., in cooperation with 
the Nevada Division of Water Resources.

Central Lahontan Subregion

Sediment data are being collected periodically at Truckee River near Nixon, 
Nev., at Truckee River near Farad, Calif., at Martis Creek near Truckee, CA, 
at Carson River at Fort Churchill, NV, and at Walker River near Wabuskf, 
Nev., as part of the Federal CBR program.

Central Nevada Desert Basins Subregion

Sediment data are being collected periodically at Steptoe Creek near Ely, 
Nev., and at South Twin River near Round Mountain, Nev., as part of the 
Federal CBR program.
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GREAT BASIN REGION 

SOIL CONSERVATION SERVICE 

River Basin Investigations

Major Basin Basin Reported State 

Bear River Bear River Idaho 

Little Malad River Little Malad River Idaho
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PACIFIC NORTHWEST REGION 

CORPS OF ENGINEERS

North Pacific Division 

Portland District

a. Sediment sampling was conducted at stations on Rogue River, 
Applegate River and Umpqua River for planning and design purposes. 
Data are being maintained on suspended sediment, dissolved solid, 
temperature, turbidity, conductivity, pH and dissolved oxygen.

b. Information on sedimentation ranges is listed below.

Project: Lost Creek Reservoir
Activity: Installing monuments and surveying sedimentation 

ranges. All 22 designated ranges have been surveyed and tied in. The 
draft report will be finalized by 1 October 1978.

Purpose: Initial survey of reservoir and upstream and down­ 
stream 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

a. Resurveys of riverine sedimentation ranges have been curtailed 
due to funding limitations except for those ranges directly associated 
with reservoirs.

b. The following table indicates the reservoir'sediment range 
resurveys made in 1977:

Project Ranges Resurveyed

Albeni Falls none
Chief Joseph 14
Howard A. Hanson none
Libby 14
Mud Mountain none
Wynoochee 28

Walla Walla District

The following ranges in Lower Granite Reservoir were resurveyed:
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a. Forty-four ranges on the Snake River between R.M. 107.7 and 
R.M. 149.0.

b. Three ranges on Asotin Creek, tributary to the Snake River at 
R.M. 145.34.

c. Twenty-four ranges on Clearwater River between R.M. 0.67 and 
R.M. 7.85.

The suspended sediment and bedload sampling program at the stream-gaging 
stations, Snake River near Anatone and Clearwater at Spalding, has not 
changed since last year and is planned to continue through 1979.
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Forest Service

PACIFIC NORTHWEST REGION

1. The South Fork of the Salmon River (SFSR), Payette and Boise Netional 
Forest personnel continue to measure channel cross sections and bottom 
core samples in the major salmon spawning areas. In addition, suspended 
sediment and bedload are measured on several tributaries to evaluate the 
extensive watershed restoration efforts which were completed several years 
ago. Also, in 1976 a new series of low-level aerial photographs wrre 
taken of the SFSR. These photos will be compared with those taken in 
1965 and 1972 to analyze changes in the size of sandbars and pools in 
the channel system.

2. In the phosphate mining areas of southeastern Idaho, personnel from 
the Caribou N.F. are collecting suspended sediment data in order t~> 
refine their sediment prediction model called SEDROUTE. The objectives 
and limitations of this computer model were spelled out completely in 
this report to you in 1975.
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PACIFIC NORTHWEST REGION 

GEOLOGICAL SURVEY

Kootenai-Pend Oreille-Spokane Subregion

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 NASQAN.

Sediment data are being collected on a periodic basis at Ross Creek near 
Troy, Mont., at Stanley Creek near Troy, Mont., and at Lake Creek near 
Troy, Mont., in cooperation with the Montana Department of Fish and Game.

Sediment data are being collected on a daily basis to determine sediment 
transport at the international boundary at Kootenai River near Copeland, 
Idaho, as part of the U.S. Geological Survey waterways-treaty program.

Upper Columbia Subregion

Sediment data are being collected on a periodic basis at Columbia River at 
Northport, Wash., as a part of NASQAN.

Sediment data are being collected on a periodic basis at Andrews Creek 
near Mazama, Wash., as a part of the National Hydrologic Benchmark 
Network.

Sediment data are being collected on a daily basis at Flathead River at 
Flathead, B.C., and at North Fork Flathead River near Columbia Falls, 
Mont., in cooperation with the Environmental Protection Agency.

Yakima Subregion

Sediment data are being collected on a daily basis at Yakima River at 
Kiona, Wash., as a part of NASQAN.

Sediment data are being collected at various flow rates at South Fork 
Coru d 1 Alene River at Kellogg, Idaho, at Lapwai Creek near Lapwai, Idaho, 
and at Palouse River near Potlatch, Idaho, in cooperation with the Idaho 
Department of Water Resources.

Sediment data are being collected on a bimonthly basis at Haden Creek 
above North Fork near Hayden Lake, Idaho, as a part of the National 
Hydrologic Benchmark Network.

Upper Snake Subregion

Sediment data are being collected on a monthly basis at Cache Creek near 
Jackson, Wyo., as a part of the National Hydrologic Benchmark Network.
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Sediment data are being collected on a monthly basis at Snake River abcve 
Reservoir near Alpine, Wyo., and at Snake River near Heise, Idaho, as a 
part of NASQAN.

Sediment data are being collected on a periodic basis at Teton River 
Driggs, Idaho, at Blackfoot River near Blackfoot, Idaho, at Port Neuf River 
near Tyhee, Idaho, and at Bruneau River near Hot Spring, Idaho, in coop­ 
eration with the Idaho Department of Water Resources.

Middle Snake Subregion

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.

Sediment data are being collected at various flow rates at Snake River 
at King Hill, Idaho, at Mores Creek near Arrow Rock Dam, Idaho, and at 
Weiser River near Weiser, Idaho, in cooperation with the Idaho Depart­ 
ment of Water Resources.

Lower Snake-Salmon Subregion

Sediment data are being collected on a periodic basis at Minam River 
at Minam, Oreg., as a part of the National Hydrologic Benchmark Network.

Sediment data are being collected at Snake River at Burbank, Wash., as 
a part of NASQAN.

Middle Columbia Subregion

Sediment samples are being collected on a monthly basis at John Day 
River near McDonald Ferry, Oreg., at Klickitat River near Pitt, Wash., 
at Deschutes River at Moocjy, Oreg., and at Deschutes River near Biggs, 
Oreg., as a part of NASQAN.

Sediment data are being collected on a daily basis to evaluate the 
effect of land use within the basin, at Bear Creek near Prineville, 
Oreg., in cooperation with the U.S. Bureau of Land Management.

Lower Columbia Subregion

Sediment data are being collected on a monthly basis at Clearwater River 
at Spalding, Idaho, and at Columbia River at Warrendale, Oreg., as a 
part of NASQAN.

Sediment data are being collected on a quarterly basis at three sites 
on the Cowlitz River in Oregon.
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Sediment data are being collected on daily basis at 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 infor­ 
mation needed to define the effects of activities in the basin.

Willamette Subregion

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.

Washington-Oregon Coastal Subregion

Sediment data are being collected on a monthly basis at Rogue River near 
Agress, Oreg., at Umpqua River near Elkton, Oreg., at Neholam River near 
Foss, Oreg., and at Chehalis River at Porter, Wash., as a part of NASQAN.

Sediment data are being collected at North Fork Quinatut River near Amandr 
Park, Wash., as part of the National Hydrologic Benchmark Network.

Sediment data are being collected at Soleduck River at mouth near La Push, 
Wash., at Bogachiel River near La Push, Wash., at Calawah River at mouth, 
near Forks, Wash., at Dickey River near Mora, Wash., at Waatch River at 
Mean Bay, Wash., at Sooes River near Ozette, Wash., and at Pi 1 chuck Creek 
near Ozette, Wash.

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.

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.

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

Sediment data are being collected on a periodic basis at Elwha River at 
McDonald Bridge near Port Angeler, Wash., and at Skagit River near Mount 
Vernon, Wash., as a part of NASQAN.

Oregon Closed Basins Subregion

Sediment data are being collected on a monthly basis at Donner and Blitzer 
River near Frenchglen, Oreg., as a part of NASQAN.
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Special Studies

Suspended sediment and turbidity samples are collected from irrigation 
return flows and canal flows in the Sulphur Creek basin.

As part of a continuing investigation of the hydrologic environment in 
the upper Salmon River, periodic suspended-sediment data were collected 
representing high, medium, and low flows at five selected tributaries. 
Previous to the investigation, which began in 1973, no sediment data were 
available for this part of Idaho. These data, plus other water-quality 
parameters, are being collected to indicate the general quality of water 
from a delicately balanced ecosystem and to determine possible stream 
degradation from numerous mining activities and poor road maintenance 
practices throughout the area. The White Cloud Peaks region is known 
for scenic vistas and primitive pristine character. Monthly suspended- 
sediment data and particle-size analyses are being collected at the 
Salmon River near White Bird gaging station.

During 1977 the special study of suspended and bedload transport in the 
Snake and Clearwater Rivers in the vicinity of Lewiston, Idaho, produced 
very little data because of extreme low flows occurring under drought con­ 
ditions.

Periodic sampling of suspended^-sediment at five sites in the Santiam 
River basin in Oregon was continued during 1977 in cooperation with the 
U.S. Forest Service. The purpose of the high-and medium-flow sampling 
program is to provide information on sediment yields from forested land's.

Miscellaneous suspended-sediment samples are collected on the Sail Rive** 
near Neah Bay, Washington.

Failure of the Teton Dam (June 5, 1976) drastically altered the geomopMc 
character of the existing valley river systems. Since that time contimal 
effort has been toward rehabilitating the North Fork of the Teton River 
to pre-flood conditions. Under funding auspices of the Soil Conservation 
Service, monitoring of channel changes and sediment transport rates bec*m 
in late 1976. However, vast gravel deposits several miles below the 
collapsed damsite are creating a pseudo-equilibrium effect on downstream 
sediment-transport processes. Analysis of data collected along the 27- 
kilometer length of river during the drought year of 1977 indicate minimal 
local adjustments in channel geometry and low transport rates. Continued 
data collection planned for 1978 include field measurement of water sloe, 
flow depth, channel width, flow velocity, total sediment load, and particle- 
size distribution of sediment. An open-file basic data release is planned 
for late 1978.
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PACIFIC NORTHWEST REGION 

Bureau of Reclamation

A design was completed of a rock-gravel dike to be placed in front 
of trashracks at an elevation of 141.7 feet to eliminate bed material 
from entering Spring Hill Pumping Plant. Sediment of fine sand-size 
and smaller is carried in suspension in about an equal distribution 
from the water surface to the streambed. This material remains in 
suspension with water velocities as low as 0.5 foot per second. A 
trashrack cover was installed so that most of the sediment will be 
swept past the plant. Accumulation of sediment in the pump bays has 
been greatly reduced.
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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

Umpqua River Calapooya Calapooya Douglas Oregcr
Creek Creek

Hood River Oak Grove Greenpoint Hood River Oregon

b. River Basin Investigations

Major Basin Basin Reported State

North Coast Drainage Tillamook* Oregon

Columbia _ Yakima Washington

Columbia Entiat Washington

Snake Palouse Washington

Columbia Kootenai River Idaho

Columbia Clark Fork River Idaho

Columbia Spokane River Idaho

Columbia Snake River Idaho

*Tillamook Basin Study

Erosion and sediment yield studies have been completed on both agricul­ 
tural and forest lands in the basin. Core samples taken from the Bay 
area by the USGS have been classified and the geologic age of the 
sediments determined.

c.^ RC&D Investigation

Major Basin Watershed Stream County State

Willamette Ash Creek Ash Creek Polk Oregon
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d. Nonpoint Pollution Study 

Area Counties State

North Central Wasco, Sherman, Gillman, Oregon
Morrow, Umatilla

2. Sedimentation Surveys

A sediment survey and watershed evaluation was completed on Plat ''I" 
Reservoir in Sutherlin Creek Watershed, Oregon. A watershed and 
sediment accumulation survey was completed on Cooper Creek Reservcir 
in Sutherlin Creek Watershed and calculation of sediment volumes 
are expected to be completed in 1978.

Drainage Orig. Sediment Cap.
Location Area Cap. Age Accum/Yr Loss

Reservoir Date Sec Twp Rge (Sq Mi) (Ac-Ft)(Yrs)(Ac-Ft/Sq Mi) (Pct/: rr)

Plat "I" 2/76 14 25S 5W 9 891 8 0.268 0.27

Data was developed on Lower Willow Creek, Granite County, Montana, 
to compare suspended sediment yield to reservoir based on stream 
gage data with a completed sediment accumulation survey on the 
reservoir. Data indicated that the stream gage and reservoir 
measurements were not comparable in this particular case.
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CALIFORNIA REGION

CORPS OF ENGINEERS

South Pacific Division 

Los Angeles District

Operation of four sediment stations in cooperation with the USGS is 
being continued in the Santa Ana River Basin. No significant data were 
collected until late December 1977. These data are not currently avail­ 
able and will be reported with the CY 1978 report.

Sediment surveys were conducted at seventeen debris basins and two flood 
control basins. Reservoir Sedimentation Data Summary Sheets (ENG Form 
1787) for these projects are completed. These basins are: Blanchard, 
Bluegum, Brand, Cloud Creek, Cooks Canyon, Golf Club Drive, Hay, Irving 
Drive, La Tuna, Limekiln, Lincoln, Little Dalton, Live Oak, Oak, Pickens, 
San Dimas, Starfall, Stough and Sturtevant.

Sacramento District

Routine samples of lake outflow were collected and analyzed for suspended 
sediment at Black Butte, Pine Flat, Kaweah, Success and Isabella Lakes.

Detailed surveys of sediment ranges at Lake Kaweah and Success Lake were 
completed during 1977. Results of the surveys have not been received 
and will be submitted on ENG Form 1787 when they become available.

San Francisco District

Sedimentation activities in the District during 1977 encompassed one 
study in progress regarding the distribution and circulation of con­ 
taminants in San Francisco Bay, and obtaining data on sediment transport 
and turbidity in connection with water resources projects currently 
authorized, under construction, or in operation. A summary of work 
accomplished in Calendar Year 1977 is given in the following paragraphs.

Sedimentation Studies for Water Resources Projects.

a. There are five cooperative sediment sampling stations currently 
in operation in the San Francisco District, including a station o^x Corte 
Madera Creek which went into operation in Fiscal Year 1978. Data from 
these 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 the Russian River, and to evaluate 
the sediment transport characteristics of the Napa River, Wildcat 
Creek and Corte Madera Creek. The data gathered on Wildcat Creek and
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Corte Madera Creek will be used to develop maintenance requirements 
associated with the authorized flood control projects on these 
streams. The Napa River Flood Control project is currently inactive. 
The sediment sampling station on the Napa River will be discontinued 
after Fiscal Year 1978.

b. A program designed to monitor the turbidity of inflow to and 
releases from Lake Mendocino has been in operation since March 1973. 
Measurements are made bi-weekly by reservoir operations personnel un-Jer 
the guidance of the U.S. Geological Survey. The data are then published 
in USGS water supply papers.

c. The turbidity monitoring program being conducted for the Warn 
Springs Dam - Lake Sonoma Project was continued in 1977. 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.

Dredge Disposal Study -» San Francisco Bay and Estuary.

a. One of the thirteen study elements of the Dredge Disposal Str<ty 
is directly concerned with sedimentation in San Francisco Bay, the 
pollutant Distribution Study.

b. The Pollutant Distribution Study Element is an evaluation of the 
horizontal and vertical distribution of contaminants in the Bay and the 
association of contaminants with sediment types. The study discusses 
the Bay in general and includes an evaluation of all previous pollution 
sampling conducted by the Corps and others. Detailed evaluations are 
being made of three characteristic areas of the Bay. They are the Oak­ 
land Inner - Outer Harbor, a well developed, restricted current, 
industrial harbor complex, San Pablo Strait - Berkeley Flats, a shoaling 
area in the Central Bay, and San Pablo Bay - Carquinez Strait, a 
transition region from fresh water to saline water. Seismic profiles 
and deep core samples, which were analyzed by layers, were obtained 
from the three areas as tools for relating the physical and hydrodynamic 
factors in the areas with information on sources of pollutants and . 
sediment circulation patterns. All field and laboratory work has been 
completed. The report appendix is scheduled to be completed in Fiscal 
Year 1978.

c. Other study elements address disturbances generated by the 
dredging and disposal operation and the impacts of dredging on the 
chemical, biological and physical factors in the Bay. All appendices 
and the Main Report except for the one study discussed above have been 
published.
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CALIFORNIA REGION

Bureau of Reclamation

Scour estimates for Salt Creek Siphon, Petroleum Creek Siphon, 
Buckeye Creek Siphon, and Bird Creek Siphon were completed and vrre 
found to be 5.0 to 6.0 feet. Also, sediment estimates for 37 cul­ 
verts for design of bathtub-type basin outlets were determined. 
These data were to be used in final designs and estimates for 
Reach 8, Tehama-Colusa Canal.

A scour of 5 feet where the Pacheco Tunnel crosses the South For1' 
of Pacheco Creek was estimated.
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CALIFORNIA REGION 

GEOLOGICAL SURVEY

Klamath - Northern California Coastal Subregion

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 study will aid the 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.

Sacramento Subregion

Sediment data were collected during the infrequent periods of flow at 
Highland Creek below Highland Dam near Kelseyville, Calif., as part of a 
trap-efficiency study in cooperation with the U.S. Soil Conservation 
Service. Data collection was discontinued as of September 30 and a final 
report will be forthcoming.

The Cottonwood Creek Project is designed to solve problems found in the 
Cottonwood Creek drainage, and it fills specific needs of the U.S. Corps 
of Engineers. Streamflow data are collected at six sites, total-load 
sediment data and turbidity at four sites, and water temperature data 
at seven sites. This has been the first opportunity to collect high- 
flow data since the program began in 1976.

The Sacramento River Bank Stabilization project is a data-collection 
program for the U.S. Corps of Engineers. The Corps' purpose is to 
determine the benefits derived from their bank stabilization program. 
The area of consideration begins at Keswick Dam near Redding, Calif., 
and extends downstream to Collinsvilie, Calif., a distance of about 
250 miles. Initially, however, the Survey is collecting data from Red 
Bluff to Chico Landing, Calif, a distance of about 100 miles. The data 
includes three total-load stations and four suspended-sediment stations. 
In addition, about 25 cross sections were surveyed for size and shape. 
A documentation of channel changes will result from re-surveys of the 
same cross sections.

The Grass Valley Creek project is a continung total-load data-collection 
program for the California Department of Water Resources. We monitor 
the major sediment contribution to the Trinity River below Lewiston Dam.
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San Francisco Bay Subregion

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.

A combination scientific and land use planning analysis of Napa and Sonoia 
Counties in the San Francisco Bay, Calif., region is being prepared as 
a culmination of geomorphic studies begun in 1971. The analysis is basest 
on a four-step procedure that defines the relations among terrain proper­ 
ties, land use activities, 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 ero­ 
sional 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.

Sediment yield and water-quality conditions in an urbanized basin and two 
relatively unurbanized subbasins are being monitored to determine changes 
caused by urbanization. A modified version of the U.S. Geological Survey 
rainfull-runoff model is being used in the study to simulate stormflows 
at ungaged sites where periodic sediment samples were obtained. Study is 
being made in cooperation with Santa Clara Valley, Calif., Water District.

Above normal runoff has resulted in overflow into Yolo Bypass and high flows 
at Sacramento, Calif., and on the San Joaquin River at Vernal is, Calif. 
The delta turbidity program, in cooperation with the California Department 
of Water Resources, is again operational after a 2-year drought that sus­ 
pended data collection. This is a program designed to measure the concen­ 
tration of suspended sediment, 4 microns or less in size, which is carried 
into the delta.

Central California Coastal Subregion

A stucjy to determine the present storage capacity and the quantity of 
sediment accumulated within Santa Margarita Reservoir, Calif., since 1953 
has been completed and 1s published as follows:

Glysson, D. G., 1977, Sedimentation in Santa Margarita Lake, San Luis

Obispo County, Calif.: Menlo Park, Calif., U.S. Geological Survey 
Water-Resources Inv. 77-56, 15 p.

South Coastal Subregion 
Sediment Discharge in the Santa Clara River Basin

Open file report, "Estimate of Sediment Discharge in the Santa Clara 
River Basin, California" by Rhea P. Williams is in the stages of final 
review.
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SOUTHERN CALIFORNIA SEDIMENT MANAGEMENT PROJECT

Continued sediment data collection during infrequent storm periods at 
Los Angeles and San Gabriel Rivers, and at Coyote Creek near Long Beach, 
Calif., as part of a sediment management stucjy by the California Insti­ 
tute of Technology. This study will assess the magnitude of erosion 
during a period of urbanization and evaluate erosion and transport.

LOWER SANTA ANA RIVER SEDIMENT SUMMARY

Continued sediment data collection for daily total load at the sediment 
stations between Prado Dam and the Pacific Ocean. The data are summarized 
yearly for spreading diversion and flood control operations. The work is 
being done in cooperation with Orange County Environmental Management 
Agency.
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CALIFORNIA REGION

SOIL CONSERVATION SERVICE 

Sedimentation Surveys

Sediment volumes have been measured in four stockwater ponds. The 
purpose was to test the validity of USLE as a predictor and subsequently 
use it for planning in the entire pilot area. The results indicated 
that in general the measured values were lower than those estimated by 
the USLE.

Reservoir
Date of 
Survey

Cicala Pond 8/15/77

Heiber Pond 8/16/77

Lawrence Pond 8/17/77

McClure Pond 8/17/77

Location 
Sec Twp Rge

2 26N 4W

13 26N 7W

6 26N 3W

13 26N 5W

Drainage 
Area 
(Sq Mi)

0.02

2.4

0.13

0.17

Sediment
Age Accum/Yr 
Ofrs) (Tons/Acre)

22

14

16

14

0.35

0.41

0.02

0.26
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ALASKA REGION 

CORPS OF ENGINEERS

North Pacific Division 

Alaska District

a. A sediment transport study for the Tanana River near Fairbanks 
has been performed and the results of the study are contained in the 
Tanana River Sediment Transport Study. The analysis is based on thirteen 
sets of suspended and bedload samples collected by the USGS during the 
open water season. The purpose and study objectives are outlined in 
the Report. Results of the study showed that the average annual bedlcid 
transported is approximately 280,000 c.y. The study will be continued1 
for the next three years.

b. The remaining sediment samples gathered during Calendar Year 
1977 were procured through our Cooperative Stream Gaging Program with 
the USGS. Results of this program will be reported in the 1977 Water 
Resources Data for Alaska.
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ALASKA REGION 

GEOLOGICAL SURVEY

Arctic Slope Subregion

The environmental impact study on the National Petroleum Reserve of 
Alaska was begun in June 1977. Sediment data are being collected on th^ 
Colvilie River near Nuiqsut, Alaska, Meade River at Atkasuk, Alaska, and 
Miguakiak River near Teshekpuk Lake near Lonely, Alaska.

Although the Colvilie River and Meade River flow four months of the 
year, most of the discharge and suspended-sediment load occur during th« 
first few weeks of spring breakup. The maximum instantaneous sediment 
discharges in Teshekpuk Lake and the Miguakiak River resulted from up­ 
stream flow (flow reversal) caused by floodwaters from the larger Ikpikpuk 
River. Maximum streamflow in the Ikpikpuk River occurred at about the 
same time as in the Colvilie and Meade Rivers, but preceded spring breakup 
in the Maguakiak River and Teshekpuk Lake.

Sediment data are being collected on a periodic basis at the Kuparuk River 
near Deadhorse, Alaska, as part of NASQAN.

Northwest Alaska Subregion

Sediment data are being collected on a periodic basis at Kobuk River 
near Kiana, Alaska, as part of NASQAN.

Yukon Subregion

A cooperative study with U.S. Corps of Engineers to collect and evaluate 
sediment-transport and river hydraulic data in the Tanana River near 
Fairbanks, Alaska, was initiated in April 1977. Sediment data are beinn 
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 quarrying of gravel from the river in the vicinity of Fairbanks.

As part of the Alaska Coal Research Study, sediment data were collected on 
a periodic basis at the following sites:

Healy Creek at Suntrana, Alaska 
Healy Creek near Usibelli, Alaska 
Cripple Creek near Suntrana, Alaska 
Coal Creek near Suntrana, Alaska 
Lignite Creek above Sanderson

Creek near Suntrana, Alaska 
Lignite Creek below Sanderson

Creek near Suntrana, Alaska 
Lignite Creek near Healy, Alaska
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In cooperation with the Alaska Department of Natural Resources, a study 
was initiated in August 1977 to evaluate the geohydrology of the Delta- 
Clearwater area in relation to the agricultural development in this area. 
Sediment data are being collected at Clear-water Creek above Sawmill Creek 
near Delta Junction, Alaska, at Granite Creek above Sawmill Creek near Delta 
Junction, Alaska, at Sawmill Creek above Granite Creek near Delta Junction, 
Alaska, at Clear-water Lake outlet near Delta Junction, Alaska, and at Clear- 
water Creek near Delta Junction, Alaska.

Suspended-sediment data are being collected on a periodic basis at the 
Yukon River at Pilot Station, Alaska, as a part of NASQAN.

Sediment data are being collected on a miscellaneous basis at the following 
sites:

Bear Creek at Hogatza, Alaska 
Salcha River Site 2, 8 miles above

gage near Salchaket, Alaska 
Salcha River 8 miles above gage

near Salchaket, Alaska 
Middle Fork Koyukuk River near

Wiseman, Alaska
Fish Creek near Livengood, Alaska 
Hess Creek above Fish Creek near

Livengood, Alaska

Southwest Subregion

Sediment data are being collected on a periodic basis at Kiskokwim River at 
Crooked Creek, Alaska, as a part of NASQAN.

South Central Alaska Region

The cooperative program with the U.S. Army Corps of Engineers was continued 
through 1977. Sediment data are being collected on a periodic basis at 
Susitna River near Denali, Alaska, and at Susitna River at Gold Creek, 
Alaska. This data will be used in the evaluation of the proposed Watana 
and Devil's Canyon hydroelectric power sites.

In cooperation with the Alaska Department of Fish and Game, sediment data 
are being collected on a periodic basis at Susitna River above Portage Creek 
near Gold Creek, Alaska, at Susitna River at Gold Creek, Alaska, and at Susitna 
River at Sunshine, Alaska.

As part of the Alaska Coal Research Study, sediment data are being collected 
at the following sites:

Bishop Creek near Tyonek, Alaska 
Capps Creek near Tyonek, Alaska 
Chuit Creek 5.4 miles above mouth 

near Tyonek, Alaska
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Chuit Creek at mouth near Tyonek,
Alaska 

Chuitna River above Chuit Creek
near Tyonek, Alaska 

Chuitna River below Wolverine, Alaska 
Chuitna River near Tyonek, Alaska 
Peters Creek near Petersville, Alaska 
Peters Creek above Martin Creek,

at Peters Creek, Alaska

The cooperative program with the U.S. Forest Service was continued 
through 1977. 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.

Sediment data are being collected on a periodic basis at Talkeetna River 
near Talkeetna, Alaska, as part of the National Hydrologic Benchmark 
Network.

Sediment data are being collected on a periodic basis at Susitna River at 
Susitna Station, Alaska, as a part of NASQAN.

Sediment data are being collected on a miscellaneous basis at the following 
sites:

Gulkana River near Sourdough, Alaska 
Gulkana River at Sourdough, Alaska 
Little Tonsina River near Tonsina, Alaska

Southeast Alaska Subregion

As part of the cooperative program with the U.S. Forest Service, sedimert 
data are being collected on a periodic basis at Kalinin Creek near Sitka, 
Alaska, at Old Tom Creek near Kasaan, Alaska, at Big Creek near Point Brker, 
Alaska, at Perkins Creek near Ketchikan, Alaska, and at Rocky Pass Creel- near 
Kake, Alaska. These data will be used to define the water quality of Forest 
Service lands.

A cooperative study with the Alaska Department of Environmental Conservrtion 
on the Hydrology and Water Quality of the Keta River Basin near Ketchikan 
was initiated in 1977. Sediment data are being collected at Keta River near 
Ketchikan, Alaska, and at White Creek near Ketchikan, Alaska.

Sediment data are being collected on a periodic basis at the Stikine River 
near Wrangell, Alaska, as a part of NASQAN.

Sediment data are being collected on a miscellaneous basis at the following 
sites:
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Skagway River near Skagway, Alaska 
Kadashan River above Hook Creek

near Tenakee, Alaska 
Tonalite Creek near Tenakee, Alaska 
Hook Creek near Tenakee, Alaska 
Nakwasina River near Sitka, Alaska 
Taiya River near Skagway, Alaska 
Gold Creek at Juneau, Alaska 
Staney Creek near Craig, Alaska

Special Studies 

Trans-Alaska Pipeline System

Channel erosion surveys were made at 28 sites along the Trans-Alaska 
Pipeline System (TAPS) at most major stream crossings. This work continued 
a surveillance project begun in 1971 before construction, and continued 
through construction and early operation of TAPS. An additional site was 
surveyed in 1977 along a reach of the Sagavanirktok River near Prudhoe 
Bay.

Significant Results. During 1977 TAPS construction was completed and oil 
flow began. No significant flooding occurred. Icings were exceptionally 
large in a few locations. Spring breakup along the Sagavanirktok River 
overtopped several river training structures (spur dikes) even through 
discharge was probably well below the pipeline design flood magnitude. 
Overtopping was caused by spur dikes damming large anabranches of the 
braided channel. At the Salcha River, deep scour (over six feet) occurred 
at the TAPS crossing during spring highwater, which was well below bankfull. 
An icing at the Hammond River crossing near Wiseman was partly caused by 
the Haul Road bridge just downstream from the pipeline. This icing caused 
no significant erosion, even though water was diverted out of the channel 
by the icing.
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HAWAII REGION 

GEOLOGICAL SURVEY

Hawaii Subregion

Sediment data are being collected on a monthly basis at Wailuku River 
at Piihonua, Hawaii, as a part of NASQAN.

Sediment data are being collected on a monthly basis at Honolii 
Stream near Papaikou, Hawaii, as a part of the National Hydrologic 
Benchmark Network.

Sediment data are being collectd 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.

Maul Subregion

Sediment data are being collected on a monthly basis at Kahakulsa 
Stream near Honokohau, Hawaii, as a part of NASQAN.

Molokai Subregion

Sediment data are being collected on a monthly basis at Halawa Stream 
near Halawa, Hawaii, as part of NASQAN.

Oahu Subregion 

Sediment data are being collected at the following sites:

(1) Waikele and Kalihi Streams, Hawaii, as a part of NASQAN

(2) Kipapa and Kalihi forest reserves, Hawaii, in cooperation 
with the U.S. Forest Service.

(3) Kamooalii Stream near Kaneohe, Hawaii, in cooperation with 
the U.S. Corps of Engineers.

(4) Moanalua Valley in cooperation with the State of Hawaii, 
Department of Transportation.

Kauai Subregion

Sediment data are being collected on a monthly basis at Waimea River at 
Waimea, Hawaii, as a part of NASQAN.
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HAWAII REGION

SOIL CONSERVATION SERVICE

DistrictsThe Soil and Water Conservation 
data regarding land use, location of 
pollution sources to be used in the water

erosion
were assisted in assembling

and other nonpoint 
quality plan for the state.
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Forest Service

CARIBBEAN REGION 

Caribbean National Forest

The Caribbean National Forest installed four water quality monitoring 
stations to evaluate possible sediment production from management 
activities. Two acres of mass soil failures associated with road 
construction were stabilized resulting in an estimated annual 100 tor^ 
reduction in sediment yield.
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CARIBBEAN REGION 

GEOLOGICAL SURVEY

Puerto Rico Subregion 

Sediment data are being collected on a daily basis at two sites.

Sediment data are being collected on a monthly basis at six sites as 
a part of NASQAN.

Sediment data are being collected on a monthly basis at 55 sites to 
measure pollution in the streams.

Records of sediment data have been published through 1974. Records of 
sediment data for 1975 are being processed for publication. Records 
of sediment data through 1976 have been partially computed.
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CARIBBEAN REGION 

SOIL CONSERVATION SERVICE

Sediment yields were determined for the following Public Law 566 
Watershed:

Caribbean Region

Major Drainage Watershed Stream County(s) 

Guayanes River Guayanes River Guayanes River Yabucoa 

Guayanes River Guayanes River Limones River Yabucoa 

Guayanes River Guayanes River Guayabo Creek Yabucoa

The Soil Conservation Service, Caribbean Area, participated in a stu4y 
conducted by the U.S. Geological Survey concerning the water resources 
of Puerto Rico. Our watershed geologist presented a paper concerning 
the need for local government to develop erosion and sediment abatement 
legislation, especially in watersheds having reservoirs or potential for 
reservoirs.
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FOREIGN ACTIVITIES \ \
Bureau of Reclamation

An answer was prepared to an inquiry on Bureau practices for sluicing 
sediment through a dam from Dr. S. M. Thompson, Investigations 
Section, Ministry of Works and Development, New Zealand, and review 
comments on a report entitled "Siltation of Hydro-Electric Lakes, 
August 1976" were submitted to Dr. Thompson.

A report entitled "Channel Stability Study of the Behedero River 
System" was submitted for publication and transmitted to the Costa Rican 
government.

A proposal involving a study of hydraulic, sediment transport, and 
morphological behavior on selected Pakistan canals requested by the 
National Science Foundation was reviewed.
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LABORATORY AND OTHER RESEARCH ACTIVITIES 

Bureau of Reclamation

General

The sediment pumping sampler, PS-69, was asssembled and tested for 
field operation in the hydraulic laboratory.

A technical paper entitled "Bureau of Reclamation Research Needs in 
Erosion and Sedimentation" was presented at the American Geophysical 
Union meeting in Washington, D.C., on May 31, 1977.

A field inspection was made with aerial observations of 14 reservoirs 
in northern California and ground observations on Lake Oroville for 
developing a possible research program in cooperation with the 
Geological Survey and the California Department of Water Resources 
on sediment deposition and delta formations. Although the reservoirs 
were low and the deltas were exposed, it was concluded that a report 
of conditions observed, along with aerial photographs taken in 1976 
and 1977, would satisfactorily document the sediment deposition 
patterns observed.

A report with the title "Morphological Study of Sandbars in the 
Platte River from Overton to Grand Island, Nebraska" was written. 
With no expected change in dominant discharge or ice jams, the 
open-channel, unvegetated channel widths between Overton and 
Grand Island, Nebraska, on the Platte River, varying from 1,000 to 
1,200 feet, will remain the same with or without Narrows Dam.

Control of Turbidity at Construction Sites

The report "Control of Turbidity at Construction Sites" was published 
as a result of work by a study team at the E&R Center. The report 
was compiled by the team leader in the Hydraulics Branch of the 
Division of Research.
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RESEARCH ACTIVITIES

USDA, Science and Education Administration, Federal Research 
(Formerly USDA, Agricultural Research Service)

The research on erosion and sedimentation of concern to agriculture 
made considerable progress during 1977. The research program is 
covered under one of 67 national research programs and 8 special 
research programs that encompass farm-related research under SEA-FR, 
The research program on problems of erosion and sedimentation is 
covered under NRP 20800 "Control of Water Erosion, Wind Erosion and 
Sedimentation." The program is divided into five Technological 
Objectives as follows:

1. Improved water erosion prediction and control to pre­ 
serve and improve productivity of land and prevent 
water quality degradation.

2. Improved wind erosion prediction and control to protect 
crops and soils and reduce air pollution.

3. Improved evaluation and prediction of sediment trans­ 
port, yields, and properties.

4. Improved prediction and control of sediment deposition 
in reservoirs, valleys, and channels.

5. Improved stabilization of stream channels and control 
of gullies.

The research is carried on at about 20 research centers and field 
locations located throughout the U.S.A. Selected research findings 
from locations in Arizona, Colorado, Georgia, Idaho, Indiana, Iowa, 
Maryland, Minnesota (2), Mississippi, Missouri, Nebraska, Ohio, 
Oklahoma, Texas, and Washington States are presented.
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ARIZONA

1. Work has continued at the Southwest Watershed Research Center to enable 
using the Universal Soil Loss Equation (USLE) for range!and areas. The ef­ 
fects of brush to grass conversion on the hydrology and erosion of a semi- 
arid southwestern rangeland watershed were studied on a 110-acre watershed 
which was converted in 1971 from brush to grass by rootplowing and seeding. 
The fenced watershed has been control grazed in the late winter for the 
past 3 years. Based on the USLE, there should have been a reduction in 
sediment production of about 25% after conversion. Actual measures indi­ 
cated a reduction of over 90$, but the results are uncertain because of 
possible measurement errors and extreme rainfall variability. More data 
are being collected from this watershed to substantiate the preliminary re­ 
sults and to hopefully get a greater range of precipitation patterns in the 
pre- and post-treatment periods.

2. The additional tracer studies on Walnut Gulch during the 1977 monsoon 
season have supported the partial area concept previously developed in the 
Santa Rita Experimental Range as suggested by geomorphic features. Such 
work is very important in erosion studies because the nonuniform distribu­ 
tion of runoff greatly affects the spatial variability of shear for both 
sediment detachment and transport.

3. Progress has been made on developing the analytic techniques and com­ 
puter program. However, due to the complexity of the small watersheds used 
in the analysis, results are disappointing. Additional research is needed 
to develop methods to estimate sediment yields from the Santa Rita v^ter- 
sheds. Erosion estimates based on the USLE were very poor for the f^nta Rita 
watersheds, whereas they were acceptable for the Walnut Gulch waterrheds.

4. Sediment samples were obtained on 8 small watersheds on the Santa Rita 
Range near Tucson, Az., and sediment yields have been computed for 1 "o of 
the watersheds. Concentration data for the other watersheds is still in the 
laboratory processing stage. Using parameters of the USLE determined from 
Walnut Gulch have revealed wide differences between observed and predicted 
values. The yields in the Santa Rita watersheds (Area < 10 ha) for a given 
volume of runoff are much higher than on Walnut Gulch, and may reflect dif­ 
ferences due to the previously reported influences of alluvial streai channels 
Continuing investigations may facilitate quantifying these differences.

5. New electronic circuits for improved speed control of the moving slot 
were developed, tested, and installed at a number of field sites. T' « cir­ 
cuitry has been modularized and incorporated in a printed circuit board, 
which has improved the system reliability and made it easier to calibrate 
the traversing slot speed at individual field sites.

0
6. Equations for rill and interrill erosion on upland areas have been for­ 
mulated and solved to give sediment concentration throughout the entire over­ 
land flow hydrograph. In addition, the partial differential equation was 
integrated to produce a sediment yield equation for individual storm events. 
A computer program was written to produce optimal values of the erosion para­ 
meters from observed runoff and sediment concentration data.
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7. Sediment yield and runoff analyses were completed from the Alamo- 
gordo Creek Experimental Watershed near Santa Rosa, N,M. For the period 
1955 to 1973, the weighted mean annual precipitation over the 67-sq-mi, 
watershed was 12,5 in., with a standard deviation of 4.5 in. The corres­ 
ponding mean annual runoff was 0.32 in,, with a standard deviation of 0.40 
in. Therefore, the relative variability of the runoff exceeds that of the 
precipitation, a situation normal in many arid and semiarid areas. For the 
same period, sediment yields were calculated and found to be highly corre­ 
lated (R2=0,96) to runoff in the expression Q^ = 137,500 Q1 - 2 where Q? is 
the sediment yield in tons and Q is the runoff volume in inches. With this 
relationship, the mean annual sediment yield was estimated to be 32,000 
tons, with a standard deviation of 50,000 tons.

8. Eight years of runoff and sediment yield from a 40-ac. subwatershed on 
Alamogordo Creek averaged 0.89 in. and 4.6 tons/acre, respectively. This 
amounts to a rate 6 times the rate for the larger (67 mi 2 ) watershed. 
These values are in approximate agreement with the sediment delivery cur'e 
used by the Soil Conservation Service.

9. A survey of bacteriological constituents in surface and subsurface 
water was instituted in anticipation of the building of a sewage treatment 
plant on the Walnut Gulch Experimental Watershed near Tombstone. The plant 
is to be located on the main channel of Walnut Gulch midway between Flumes 
#2 and 6. Thus, the effluent from the plant will be discharged into the 
channel, and contaminants in the effluent will be transported through Flume 
2 during storm events. Wells drawing from regional ground water and froi. 
perched aquifers in the vicinity of the proposed plant were sampled as were 
stock watering ponds and a spring used only by small animals. All sources 
were found to contain coliform and other bacteria at one time or another. 
A yeast culture for a sample of the regional ground water was positive. 
This discovery was surprising because yeast have complex nutritional re­ 
quirements. Coliform bacterial counts from all sources increased in the 
well samples following runoff-producing rains, and receeded to near zero 
after a time. These facts seem to demonstrate that microorganisms are trans­ 
portable through coarse alluvium   until recently thought to be unlikely or 
impossible. A freon-type chemical was introduced during a runoff event and 
was subsequently detected in a well several hundred feet from the channel 
and several miles below the point of introduction. This work will aid in 
monitoring changes in the ground water microbiology resulting from the 
discharge of urban waste water into the Walnut Gulch channel.

10. Equipment for continuous, automatic sampling of pH and EC at Flume 6 
on Walnut Gulch worked better during the 1977 runoff season. For most 
storm events, the critical pH of between 7 and 7.5 rises to a terminal 
value of approximately 8 to 8.5 at the hydrograph peak. EC behavior is 
not consistent, but seems to show changes during the flow.

For additional information contact Dr. Kenneth G. Renard, Research Leade**
Southwest Watershed Research Center 
442 East Seventh Street 
Tucson, Arizona 85705
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COLORADO

Erosion research activities at Fort Collins, Colorado, include the 
following:

1. A portable rainfall simulator is being developed for use on 
reclaimed mine areas, to allow study of erosion on long slopes 
and to allow testing of erosion potential reduction with in­ 
creased cover density. The new simulator is patterned after 
the rainfall simulator used on the Colorado State University 
Rainfall-Runoff Experimental Facility. This device is simple, 
with no moving parts, and applies a continuous rain flux at 
all points. It will be initially calibrated against a Purdue 
Rainulator.

2. A laboratory study of various aspects of erosion and runoff 
relations is being conducted in a 1.22m wide by 12.2m long 
flume equipped with overhead rainfall modules. Fifteen cm 
of soil has been placed in the flume bottom, over a network 
of desaturation candles which prevent oversaturation during 
operation. Runoff rate is continuously monitored and discharge 
samples are taken at close intervals at the flume outlet.

3. A field study to characterize the relation of on-site and down­ 
stream water quality (sediment concentration plus dissolved 
chemical concentration) for a stripmine area in Routt County, 
Colorado, is currently underway. Common meteorologic and 
hydrologic data are being taken on (a) a 26 ha reclaimed water­ 
shed, and (b) a 36 ha pre-mined watershed. In addition, several 
sites on the larger streams draining the larger mining area are 
being sampled to indicate the levels of suspended sediment 
attributable to mining activity.

For additional information contact D. A. Woolhiser or R. E. Smith, USDA, 
SEA-FR, Engineering Research Center, CSU Foothills Campus, 
Fort Collins, Colorado 80523.
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GEORGIA

1. At the Southeast Watershed Research Program, efforts have been de­ 
voted to collected rainfall, streamflow and sediment records on Little 
River Watershed near Tifton, Georgia. Streamflow is measured at nine 
sites. Pumping samplers have been installed at two sites and the re­ 
maining sites are sampled at selected times. Also, nutrient and 
pesticide concentrations are measured at these sites. Watersheds range 
in size from 1 to 120 square miles.

2. Sediment sampling program has continued on the 6.7 square mile 
agricultural watershed and the 3.2 square mile urban watershed (3 
samples/day) and also on eight agricultural watersheds (weekly sampling). 
Laboratory analyses (mg/1-fractions greater than- and less than- 125 urn) 
of samples has been completed through December 1976. Suspended sediment 
loads have been computed for the continuously sampled station, Station K. 
Total suspended sediment load in streamflow past Station K is quite low, 
259.2 kg/ha (230 #/ac) for 1975 and 393.2 kg/ha (350 #/ac) for 1976. 
However, erosion and soil movement has been observed in cropped areas of 
the watershed. A sediment-rating curve suited to design application by 
action agencies has been developed from sediment load data from Station 
K. Also, a topographic cover map has been prepared for Station K for 
use in sediment studies. For additional information contact Loris E. 
Asmussen, USDA, SEA, Box 946, Tifton, Georgia 31794.
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IDAHO

Research at the Northwest Watershed Research Center, Boise, Idaho 
includes the following:

1. Measured soil losses from rangeland hillslope rills during the 
June 11, 1977 thunderstorm, the greatest runoff-producing thun­ 
derstorm of record, were from 15.7 to 35.8 tonnes per ha. The 
USLE rainfall-runoff factor was about 50 at the storm center, 
nearly 2.5 times the normal yearly factor value at this site. 
The nearest rain gage, about 2.4 km from the storm center, 
showed rainfall intensities of 305 mm per hour for a 2-mlnute 
storm burst and 168 mm per hour for a 6-mlnute burst. Peak 
streamflow was about 8 m-^/sec/km2 near the storm center and 
averaged about 2.74 m^/sec/km^ from the 11.6 km^ runoff con­ 
tributing area. The maximum suspended sediment concentration 
exceeded 100,000 mg/1 and some stream channels were scoured to 
bedrock.

2. Rangeland vegetation and slope survey data were used to compute 
soil losses from hillslopes, roads, and streambanks by the 
Universal Soil Loss Equation (USLE). Results of this study 
show that soil loss per ha from steep, bare streambanks is 
about 50 times greater and from unimproved roads about 5 times 
greater than from nearby grazed hillslopes. Rangeland erosion 
control programs should concentrate on major soil loss areas. 
The USLE was used to compute average soil losses from 8 grazed 
and 8 ungrazed rangeland vegetation study sites, 1973-77. 
Results of this study showed 0.9 tonnes per ha per year soil 
loss from ungrazed sites and 1.12 tonnes per ha per year soil 
loss from comparable grazed sites. Generally, ground cover 
was less and soil loss greater in drought years.

3. Runoff from Reynolds Creek Watersheds during the 1976-77 drought 
was only 10-15 percent of normal and the streams carried no 
measurable bedload, except during a summer thunderstorm. Sedi­ 
ment yields at most stations were less than 5 percent of normal, 
the lowest of record.

For additional information contact C. W. Johnson, Suite 116, Patti 
Plaza, 1175 South Orchard, Boise, Idaho 83705.
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Indiana 

Activities at Lafayette, Indiana included the following;

1. Agricultural Handbook 282, now titled tentatively "Predicting 
rainfall-erosion losses as a guide to conservation planning" has 
been revised. The revision includes an analysis of irregular 
slopes, cover-management factors for conservation tillage, and 
extension of the USLE to the western and northwestern U.S. and 
Hawaii. The revision has been reviewed by SEA scientists and 
USDA-SCS personnel. Comments are being incorporated in a final 
version.

2. Data on rill erosion rates as a function of a wide range of 
discharges were collected from rainfall simulator experiments on a 
field soil. Analysis showed that erosion was independent of hydraulic 
flow properties. This is in contrast to what is usually assumed in 
erosion models. More information on the relationship between rill 
erosion and especially soil properties is needed. Soil disturbance 
by tillage evidently may greatly accelerate rill erosion on some soils.

3. From analyses of data from field experiments designed to separately 
identify rill erosion and interrill erosion and i>ast soil credibility 
studies, a rill erosion relationship was developed for an erosion 
model. However, attempts at relating a rill erosion soil erodibility 
factor to soil properties were unsuccessful. Development of a rainfall 
simulator to measure interrill erosion and a jet to measure rill 
erosion was begun for further tests to explore this objective on a 
variety of soils.

4. No progress was made on the actual development of the mathematical 
model. Laboratory data required to validate portions of the model 
are currently being provided by the extramural project "Deposition 
of Overland Flow Sediment" (CWU 3090-20901-002A). Field data were 
obtained from constructed concave field plots exposed to simulated 
rainfall which will also be used to develop and validate the model.

5. The preliminary deposition equation was refined and combined 
with the USLE to make an erosion-deposition-sediment yield model 
useful for analyzing sediment yield from farm fields, construction 
slopes, and other overland flow areas. Field data collected in 1977 
for deposition of sediment in residue strips by overland flow is 
being used for additional validation. More information is needed 
on the deposition mechanics of particles less than 30ym.

6. Data from natural runoff plots which were used to develop the 
USLE were put on magnetic tape to facilitate computer analyses. 
Development of an erosion equation for single storms based on 
fundamental erosion modeling principles has begun. Successful 
development of this equation could lead to a replacement of the USLE.
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7. Size distribution of aggregates in the runoff was determined at 
10 minute intervals from all field rainulator experiments in 1976 
and 1977. A paper was presented at the Soil Science Society meetings 
at Los Angeles and will be submitted to the Journal. Interrill 
erosion produced aggregates considerably smaller than those produced 
by rill erosion. Only 13% of the interrill aggregates were larger 
than 0.5 mm while 36% of the rill aggregates were larger than 0.5 
mm. Added rill flow to the top of the plots at rates ranging from 
4 to 60 kg/min. had little effect on the size distribution of rill 
aggregates.

8. Long term chiselled plots, both with and without surface cover, 
were compared with moldboard plowed plots for soil loss and runoff. 
Residual effect of long term chiselling was pronounced on the plots 
without surface cover for a time but at the end of simulated rain 
soil losses were similar to those from moldboard plowing. The residual 
effect of long term chiselling was also evident when all treatments 
were brought to the same percentage of surface residue. Data collected 
using a Purdue Sprinkling Infiltrometer showed little difference in 
hydraulic conductivity of layers tilled by moldboard plowing, chiselling 
or subsoiling. Compaction layers below the tilled layer did not 
appear to affect hydraulic conductivity of the tilled layer. Untilled 
and surface compacted layers had lower hydraulic conductivities thar 
the moldboard, chiselled or subsoiled layers.

9. Analysis of rill erosion data from 1974 using flow equations and 
erosion mechanics led to semi-empirical equations that estimate the 
effect of a non-erodible layer on rill erosion. The method simulates 
the typical decrease in erosion with time as a function of previous 
erosion.

10. Three meetings were held with USDA-SCS and FS personnel which 
led to the development of tentative C-factor values for disturbed 
forest lands. These values were included in SCS technical manuals 
used to estimate erosion. Also, a preliminary procedure was developed 
to estimate C-factor values for disturbed forest l^Tids using values 
reflecting conditions of basic erosion controlling variables like 
surface cover, degrees of mediaii. cal disturbance, and canopy cover.

11. Design criteria were developed for an improved rainfall simulator 
to cover field plots as wide as 12 ft. and as long as 150 ft. 
Expected major improvements over the present rainfall simulator include 
a reduction of the intermittent application from 25 sec. to 1 sec., 
improved reliability, and easier setup and operation. Booker and 
Associates, St. Louis, Missouri, under contract with SEA is currently 
developing a design based on the criteria.

12. The Fiscal Year 1978 Budget for the Science and Education 
Administration included $400,000 for planning a National Soil Erosion 
Laboratory at Purdue University. Plans for the projected research 
program of this new laboratory are completed. Design criteria needed 
by the Architectural/Engineering Firm for development of construction 
plans are essentially completed. An Architectural/Engineering Firm 
will be selected by April 7, 1978. Construction plans will be 
completed by May 1, 1979.
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For additional information contact W. C, Moldenhauer (SEA, Agronomy 
Department, Life Science Building) or G. R. Foster (SEA, Agricultural 
Engineering Department) Purdue University, West Lafayette, Indiana 
47907.
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Iowa

Activities in Council Bluffs include the following:

1. Some redirection of ongoing studies has occurred. Operation of the 
four corn-cropped watersheds (75 to 150 acres in size) near Treynor 
was continued. Two of these are contoured, one is level-terraced 
(double the recommended horizontal spacing) and conservation-tilled 
with underground pipe drains, and the fourth is conservation-tilled. 
A 15-acre contour-corn subwatershed is also instrumented, along with 
another 15-acre watershed that is in a corn-soybean rotation. Four 
unbordered natural plots, up to one-half acre in size, are also in­ 
strumented. These watersheds are operated primarily to determine 
basic erosion mechanisms needed to fill knowledge gaps in,develop­ 
ment of sediment yield models and to study gully erosion processes. 
Specific research items are: (1) evaluate the components of the 
Universal Soil Loss Equation (USLE), which are basic ingredients in 
present conceptual models, on a storm basis; (2) measure rill and 
interrill erosion rates and relate them to cultural and seasonal 
influences; (3) by complementary remote sensing techniques, measure 
landform changes on sloping cornland due to erosion, deposition, and 
tillage; (4) determine the amount of particle aggregation of sediment 
in transport on hillslopes and the degree of clay enrichment (ratio 
of transported to in situ clay); (5) define soil strength properties 
of eroding gully banks; (6) relate gully erosion thresholds to 
runoff regimes; (7) define soil stresses induced by upstream-migrating 
headcuts by measuring geometry of vertical tension cracks and si ear 
planes; and (8) define historic erosion rates of upland gullies and 
channels in the region to obtain a better perspective of their 
ultimate degradation. A portion of this study involves the location, 
in time and space, of channel scarps advancing through at least six 
stratigraphic units (five alluvial members of the DeForrest forrition 
and the original loess) so that incipient gullying can be predicted  
and optimum controls effected.

2. Studies have been conducted since 1969 on Missouri Valley deep loess 
research watersheds near Treynor to determine the movement of nitro­ 
gen and phosphorus from agricultural land as influenced by conserva­ 
tion management. Nutrient contributions by precipitation and applied 
fertilizer are considered. Movement of nutrients by crop use,   
losses by the runoff-erosion process, percolation through the soil, 
and discharges by return flow (base flow) are being studied. For 
additional information contact Ralph 6. Spomer, USDA SEA, Room 318, 
Federal Office Building, P.O. Box 896, Council Bluffs, Iowa 51501.
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Maryland

Sedimentation research activities at the Hydrograph Laboratory, 
Beltsville, Maryland, include the following:

A new research project was started in June to study and improve 
prediction techniques for reservoir sedimentation processes, especially 
reservoir sediment trap efficiency by sediment particle sizes. Current 
efforts are concentrated on collecting all sediment trap efficiency data 
and information. Additional information and data would be appreciated. 
As part of this effort, a cooperative field study is being initiated with 
the USDA Sedimentation Laboratory, Oxford, Mississippi, and the Watershed 
Research Unit, Columbia, Missouri, to study in detail the movement of 
sediment in a reservoir (one at each location).

For additional information contact H. 6. Heinemann, USDA-SEA-FR, 
Hydrograph Laboratory, Room 139, Building 007, BARC-West, Beltsville, 
Maryland 20705.
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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 sfillway 
or culvert pipe discharging onto a bed of uniform size, cohesionless 
sand. Variables partly investigated are bed material size (0.5, ], 2, 
4, and 8 mm), effect of pipe elevation relative to the tailwater eleva^ 
tion (-2, -1, 0, 1, and 2 pipe diameters), and effect of pipe slop0-. 
The temperature is maintained constant at 20° C. Dimensionless

discharges Q/V^D 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, 31.6, 1C% 
316, 1000, 3162, and 10000 minutes after the beginning of each tert. 
Because the apparatus would otherwise be idle for lack of a technician, 
scour was allowed to continue to see if it reached a limit. Sedir°nt 
was still being carried from the scour hole after 220 days. Current 
work is on data analysis of the 48 test series and nearly 300 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 contours for all 6 discharges and 7 times of other­ 
wise identical variables if suitable normalizing parameters are cl osen* 
Attempts to mathematically describe the maximum depth of scour -one of 
the normalizing parameters has so far eluded our best efforts.

For additional information contact Fred W. Blaisdell, Research Leader, 
SEA, USDA, St. Anthony Falls Hydraulic Laboratory, Third Avenue SF. at 
Mississippi River, Minneapolis, Minnesota 55414.
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Minnesota

The following research is being conducted at the North Central Soil 
Conservation Research Center at Morris, Minnesota:

1. Field determination of nutrients and sediment from non-point
sources assess the impact of man on nutrient and sediment enrich­ 
ment of lakes and streams; develop hydrologic and nutrient budget 
for an agricultural and non-agricultural watershed; relate water 
quality and sediment yield to land use practices; provide data for 
agricultural chemical transport and sediment yield modeling.

2. Animal waste management determine the effect on water quality, 
erosion, and runoff of applying animal wastes to frozen ground; 
determine optimum rates and times for winter application of animal 
wastes; evaluate the ability of various land and cropping treatments 
to absorb and retain sediment and nutrients in rainfall and snowmelt 
runoff from livestock feedlots.

3. Particle sizes of eroded material relate particle size distributior 
of eroded soil material to various soil physical parameters, organic 
matter enrichment, and soil "reliability."

M-. Soil "rillability" develop a rill meter to measure rill formation en 
different soils to indicate susceptibility to rill erosion and relate 
this to various soil physical parameters.

5. Soil compaction determine the effect of controlled wheel traffic or 
erosion patterns and water distribution patterns.

6. Long slope lengths to determine limiting slope lengths when using 
modifications of the USLE, erosion plots up to 450 feet long, in 
multiples of 72.6 feet, established and tested for soil loss and rur- 
off using a modified rainulator and irrigation sprinklers.

7. Estimate watershed sediment yield on a storm basis sediment yields 
from small watersheds for individual storms have been predicted with 
good success for 55 storms from two Treynor, Iowa watersheds. The 
method used was a detachment-transport mechanism based on a modifi­ 
cation of the USLE.

8. Estimate watershed sediment yield on an annual basis annual sedi­ 
ment yields from five watersheds in northern Mississippi were 
estimated with good success using a USLE modification coupled with 
a sediment routing technique. The routing technique utilizes a 
decay function involving average channel slope length and steepness.
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9. Estimate sediment sources within a watershed each of these models 
has the capability of predicting sediment sources within a water­ 
shed. Basically, this is accomplished by treating the watershed as 
a series of segments, each calculated separately and having a unique 
contribution to the total watershed sediment yield.

10. Estimate sediment occurring in various agricultural areas for tl <%
State of Minnesota amounts and distribution of erosion and sediment 
entering streams will be estimated using existing techniques for the 
purpose of PL 92-500 sec. 208 planning.

For additional information contact R. F. Holt, USDA-SEA, Morris, MN 56267
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Mississippi

The following research is being conducted at the USDA Sedimentation 
Laboratory at Oxford, Mississippi:

1. Studies on a number of small watersheds in the eastern United States 
showed that 4 to 6 variables, i.e., erosion susceptibility (R-factor of 
USLE), particle size, amount of runoff, and organic matter, accounted for 
most of the observed variation in the Cs-137 content of reservoir sedi­ 
ments. In similar studies in the Southwest, the distribution of fallout 
Cs-137 in surface soils and sediments could be predicted from the areal 
concentration of fallout, size of watershed, and an expression, as cation 
exchange capacity, of the activity of the soil. These studies indicate a 
high probability of predicting the areal distribution and redistribution 
of radioisotopes, as Cs-137, in small watersheds from a minimum of environ­ 
mental data.

2. Continuing studies have shown that a reliable linear relationship can 
be obtained for the amount of solar reflectance from a body of water and 
the suspended sediment concentration. Such a relationship held for Lake 
Chicot in southeast Arkansas. The regression coefficients obtained for 
this oxbow lake were different from those obtained on flood control reser­ 
voirs of the loess hill country of North Mississippi. Thus it appears a 
regional interpretation of remotely sensed data will be necessary.

3. An analysis was made of the processes involved in the detention of 
water in reservoirs. Five different flow conditions were studied in the 
laboratory and the results indicated that some control may be achieved 
in the detention time of portions of the reservoir by rather simple 
outlet designs.

4. Working in continued cooperation with the Wisconsin Department of 
Natural Resources, sedimentation rates were measured in six Wisconsin 
flowage reservoirs. These reservoirs are used as recreational areas and 
concern regarding their useful life triggered the studies. In all these 
southwestern Wisconsin reservoirs recent sediment accumulation rates were 
in the order of 2 to 3 cm/yr. Because these reservoirs are relatively 
shallow, 2-3 meters maximum, the present sedimentation rate is unacceptable. 
Much of the incoming sediment is from channel erosion so plans of minimizing 
upland erosion alone will not be sufficient to protect thc.se structures.

5. In cooperation with the Vicksburg District, CE, the University of 
Mississippi, and Northeast Louisiana University, the hydrological, chemi­ 
cal and biological assessment of Bear Creek, MS, and Lake Chicot, AR, 
continued with measurements of stage, velocity, temperature, conduc­ 
tivity, dissolved oxygen, and pH being recorded at 4-hour intervals at
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six automated stations. Water and suspended sediment are collected every 
12 hours by automatic pump samplers. In addition bi-weekly monitoring, 
begun in 1976, continued at 15 locations. Sediment samples were collected 
and analyses are underway: chemical (N, P, C) and pesticide measuremerts 
(chlorinated hydrocarbons) continue. Concentration data are available 
with conversion to volume discharges being currently obtained as data 
from automatic water quality gaging stations become available. Short t«.rm 
records from two single cover (cotton) watersheds indicate highly variable 
sediment yield rates with season. As the amount of vegetation cover irTeased 
duffing the growing season, sediment concentration in runoff dropped fr*na 
2,500 ppm in April to under 300 ppm in September. Chemical (N and P) con­ 
centrations were highly variable both during and between storms.

6. Sedimentation studies in the upper Mississippi River corridor, in 
cooperation with the Great River Environmental Action Team (GREAT) wer<* 
continued. Field data were collected from Pools 7 and 8 and Lake Pepii. 
Sediment accumulation Is a serious problem in Pool 9. The estimating 
time for filling of the lower (navigation) pool in Pool 9 was 50 to 2!0 
years. The 50-year estimate is based on the Cs-137 data, a measure of 
the fine sediment accumulation rates and applies only to these areas vhere 
fines are deposited. The 250-year estimate, a conservative one, is bar*d 
on a comparison of the changes in the cross sectional bottom profile from 
1930 to 1977. The backwater lokes above the main pool are seriously 
threatened with a life expectancy of less than a century.

7. Sediment and chemical yield measurements were continued on instrur<*nted 
watersheds in the Mississippi Delta to determine nitrogen (N), phosphorus 
(P), toxaphene, and DDT concentrations and yields in runoff from these flat 
lands. The toxaphene concentration in runoff was a linear function of the 
organic matter-clay concentration. Toxaphene was transported primarily by 
the sediments and only 7 percent was transported in solution. Only 0.5 
percent (54 g/ha) of the toxaphene applied to the watershed in 1975 wr* 
lost by runoff (58 cm) and sediment (13.4 metric tons/ha). The sedimert/ 
dissolved concentration ratio for toxaphene, Csm/Cd, where Cam « yg 
toxaphene/g sediment and Cd = mg dissolved toxaphene/liter, was about 6000, 
Indicating the strong adsorption characteristics of the sediments for 
toxaphene. This joint research effort with the SEA Soil and Water Pollution 
Research Unit, Baton Rouge, LA, will be continued to measure the tranrport 
and disappearance of toxaphene and DDT applied in 1976 (EPA Permit 11312-EUP-6).

8. No-till research in north Mississippi on loessial soils indicates that 
corn can be grown on highly erodible soils with reduced soil loss and reduced 
total (solution plus sediment) nitrogen (N), phosphorus (P), organic carbon 
(C), and chemical oxygen demand (COD) losses. The 1976 annual soil IOPS from 
no-till corn grown for grain was only 0.9 metric tons/ha (MT/ha) compared 
22.4 MT/ha from conventional till. All plots received 170 kg N/ha and 
16 kg P/ha. Total N, P, C, and COD annual losses in 1976 from no-till corn
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(grain) were only 16, 3, 73, and 157 kg/ha, respectively, compared with 
56, 17, 290, and 920 kg/ha from conventional till. Crop residues left on 
the soil surface increased soluble P and C concentrations (mg/1) in 
runoff from both conventional and no-till practices. Sediment-P and C 
concentrations (mg/kg) from no-till grain and silage practices were con­ 
siderably larger than from comparable conventional till practices, and can 
be attributed to a selective erosion of fine enriched sediments. However, 
due to lower runoff and soil losses, total solution plus sediment losses 
of P and C were significantly reduced in runoff from no-till. The no-till 
system, where applicable, is a best management practice for reducing 
potential nonpoint pollution by sediments, plant nutrients, and organic
carbon in surface runoff from agriculture.\

9. Erosion, runoff and sediment-sizes resulting from simulated rainstorms 
on crop row sideslopes are being measured for various soils, cropstages, 
and rain intensities. The results show that row sideslope erosion depends 
greatly on the rainfall intensity and the interrill erodibility of a soil. 
Sediment sizes may be quite different than soil particle sizes because 
part of the sediment consists of aggregates. Companion laboratory studies 
have been started to determine how much of this sediment that is delivered 
to row middles will be transported down the rows for different runoff
rates, row gradients, and row lengths.

i
10. Erosion and runoff from intense simulated rainstorms on flatland 
areas in soybean production are being studied experimentally for several 
cropping systems. Improved methods of evaluating field soil moisture using 
dual energy sources and parallel access tubes are being developed. A 
technique for incorporating the effect of rainfall-induced surface sealing 
on soil water intake was perfected for infiltration simulation in mathe­ 
matical models.

11. Sediment modeling activities have progressed in two directions. One 
was the development of a distributed conceptual model that simulates the * 
routing of sediment for use in watershed management studies. This model 
uses deterministic representations of all major processes influencing the 
production and movement of sediment. It has been successfully applied to 
a small mixed watershed (1.76 sq. miles) in Northern Mississippi. The 
second study is directed toward the modeling of sediment movement within 
a field size unit. A crop-growth model has been interfaced with a hydro- 
logic model to simulate the effects of various land use and management 
alternatives on sediment and chemicals movement within field units.

12. The existing tractive-force models of sediment entrainment are based 
on the estimation of time-averaged tractive forces. These models ignore 
the dependence of bed-particle stability upon the instantaneous values of 
the tractive forces. A more realistic approach to the modeling of sediment
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entrainment should incorporate information about the probabilistic dis­ 
tributions of the tractive force fluctuations. Measurements were carried 
out to determine such probabilistic distributions. Data collected in a 
laboratory flume was used to evaluate some stochastic properties of the 
instantaneous point tractive forces. The results obtained so far indicate 
that the probability density distributions are strongly skewed, and are 
influenced by large-scale flow structures such as secondary currents.

13. Four varieties of willows (Black, Halbert, MS859, and MS878) were 
planted in 1976 on Pigeon Roost Creek in Northern Mississippi. They were 
planted at the toe of eroded banks of the 120-foot wide dredged channel. 
Twenty percent failed due to high water velocities and bank slides; 
40 percent failed due to poor site conditions. The 40 percent that survived 
show promise of stabilizing these highly erodible banks. This work and 
other research using vegetation to control erosion of streambanks is 
continuing.

14. Work on flatland watersheds in the Mississippi Delta is continuing. 
The 5-yr average sediment yield from a 38.5 acre Sharkey clay watershed 
was 7.6 tons per acre compared to almost 8 tons computed with the Universal 
Soil Loss Equation and a sediment delivery ratio. Yield from an adjoining 
Commerce soil watershed compared similarly with the USLE estimate.

15. Several significant conclusions were made from research on minimum 
tillage systems for corn and soybeans. The no-till system effectively 
controls soil erosion; however, it generally requires more careful manage­ 
ment and may require more chemicals for weed control as compared with 
conventional tillage. The use of two corn cultivations in an otherwise 
no-till system resulted in a soil loss of about 0.5 ton per acre, rot 
significantly greater than from no-till without cultivation. Also cf 
interest, no-till controlled erosion from corn silage as well as it did 
from corn grain where stover residue was left after harvest. Research is 
continuing to determine the effect of soybean cultivation in an otherwise 
no-till system.

16. Hipping, or bedding, is a common primary tillage practice in tl°. 
Southeast. It consists of throwing the soil up in high beds that are 
vulnerable to erosion by rainfall. Two plots, each 70 feet long, were 
established on a 1.3 percent slope at the North Mississippi Branch 
Experiment Station. Rainulator runs in late 1976 and summer 1977 resulted 
in about 2.5 times as much soil eroded from the bedded plot as from the 
standard flat fallow plot. These high erosion rates indicate that r C-factor 
of over 2 should be used in the USLE for the time of year that lane1 is in 
high beds. Beds that are lowered by tillage or rainfall should have, a lower 
C-factor.
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17. A model study of rock, low-drop structures is continuing to develop 
generalized design criteria for maximum energy dissipation. An energy 
dissipation basin is incorporated as an integral part of the design of 
the structure. A prototype structure with a design discharge of 8000 cfs 
and 4 feet of drop was constructed on Tillatoba Creek, Charleston, MS. IMs 
and previously constructed structures are being used to verify the model 
tests.

18. A study has been initiated to relate the mode and magnitude of channel 
instability to the properties and distributions of stratigraphic units 
within alluvial valleys. The study area includes selected watersheds in 
the Bluff Line, immediately East of the Mississippi Delta, Mississippi. The 
study has been implemented as an integral part of a comprehensive study 
of the influences of all watershed processes on channel stability. Initial 
field observations have established the significance of paleosols with 
respect to channel stability. Massive types of bank failure have been 
observed to be associated with polygonal development within the paleosols. 
This polygonal development creates planes of minimum strength which lead 
to failure. Channel stability is also influenced indirectly by these units 
on the paleosols restrict the vertical movement of water in the soil profile. 
This subsurface ponding of the groundwater frequently results in seep- 
induced bank instability problems.

19. Intensive instrumentation of a highly complex watershed to serve as an 
outdoor laboratory for the personnel at the Sedimentation Laboratory was 
started. A reconnaissance of watersheds in the vicinity of Oxford wgp ma-le 
early in 1977 and Goodwin Creek with a drainage area of about 2,200 hectares 
was chosen. An aerial photo mosaic of the entire watershed was obtained by 
the Corps of Engineers and used to distinguish watershed features. In all 
respects, the watershed met criteria established by researchers at the Lab. 
It has about 1/3 each in pasture, cropland, and timber. Cropland is located 
on upland, hill side and bottom land soils. The geology and soils are re->- 
resentative of a fairly large geographical area. A wide variety of sediannt 
sources are obvious. These include gullies, cropland and channels. The 
channels themselves have an extremely wide range in character from very 
stable to extremely unstable and range from sandbed to large cobble bed. 
Fourteen stream gaging stations have been located in the watershed. Thes<» 
sites isolate the various land uses which include cotton, soybeans, pasture, 
and timber. They also monitor all major tributaries to the main channel. 
The reach between the lower two stations has no major tributaries or high 
sediment source areas and is excellent for studying sediment transport. 
Detailed engineering ground surveys of the Goodwin Creek channels were 
obtained by the Corps of Engineers. These maps along with other information 
were used in designing "critical depth" measuring flumes for the 14 stream 
flow measuring sites. The Corps of Engineers are using our hydraulic designs 
as a basis for structural design of the flumes. They will be installed dnring 
CY 1978. During CY 1977 instruments for most of the sites were purchased.
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These included FW-l's to measure stream flow depth, dynatrols to monitor 
sediment concentrations, Ghickasha pumping samplers for concentration and 
water quality analyses, raingages, a meteorological network and extensive 
soil moisture monitoring equipment. A radio telemetry system was designed 
and purchased to transmit all hydrometeorological data to the main building 
at the Laboratory. The data will be automatically recorded and processed 
using a computer system dedicated to that purpose. Other equipment su~h as 
a digitizer and additional storage for the main computer have also be^n 
purchased in conjunction with this project.

For additional information contact D. G. DeCoursey at the USDA Sedimentation 
Laboratory, P. 0. Box 1157, Oxford, Mississippi 38655.
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Missouri

Activities in Columbia include the following:

1. Field-plot studies have been conducted since 1970 on the Midwest 
Claypan Experiment Station near Kingdom City (formerly McCredie) to 
determine the effects of intensive corn and soybean cropping under 
various tillage, residue management and fertility management methods 
on runoff, soil losses and associated losses of nitrogen and phos­ 
phorus. The study has shown that no-till planting of corn through 
the previous crop residues has effectively reduced soil losses 
compared to conventional tillage. However, runoff has been consis­ 
tently greater from the no-till planting system than from the con­ 
ventional tillage system. This research will be redirected in 1978 
to study soil erosion characteristics from intensive soybean cropping 
systems.

2. Trap efficiency research by the SEA Watershed Research Unit on three 
central Missouri reservoirs was continued through 1977. 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 
"dead11 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 phos­ 
phorus discharged from the spillway was compared to that stored in 
the reservoir. For one reservoir, the total P discharged was 3.5 
times greater than that stored, total solution P was 1.9 times 
greater, and ortho-P was 2.2 times greater. For the other reservoir, 
total P was 2.2 times greater, total solution P was 1.1 times greater, 
and ortho-P was 1.2 times greater in the outflow than that stored in 
the reservoir. Sediment and inorganic nitrogen were 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 addi­ 
tional information contact Carroll R. Amerman, USDA SEA WRU, 207 
Business Loop 70 East, Columbia, Missouri 65201.
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Nebraska

Erosion research activities at Lincoln, Nebraska include field 
studies of soil losses on row-cropped land with slopes up to 14% 
and topography such that terraces cannot be installed and farmed 
with reasonable effort. Two field sites in Stanton County, 
Nebraska, about 100 miles north of Lincoln, are representative 
of the continuing erosion and sedimentation problems in the 
Missouri Valley Deep Loess and Table Land areas. Instrumenta­ 
tion, including programmed samplers, was installed in late 1976 
on a subwatershed at each location. The subwatersheds instru­ 
mented contain A and 6 acres, respectively, and are about 12 miler 
apart. High-intensity rainfall in Hay produced runoff transport­ 
ing 20 tons of soil per acre inch of runoff from a row-cropped 
area without conservation measures. Sediment and water control 
basins (discontinuous terraces) with underground outlets will be 
installed on similar drainways within the same field at each site. 
The basins are short earth embankments constructed generally 
across the slope on minor water courses and parallel to the direc­ 
tion of row-crop planting. Runoff from the basins will be measured 
and sampled. Accretion of soil in the basins will be measured. 
Conservation tillage will be practiced and soil loss measurements 
continued.

For additional information contact Norris P. Swanson, SEA-FR,
Room 5 Agricultural Engineering Building, UNL, Lincoln, Nebraska 68583.
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OHIO

1. At the North Appalachian Experimental Watershed, Coshocton, Ohio 
research is concerned with the hydrology and water quality of four watfer- 
sheds subjected to surface mining. Sediment yield data is obtained fror 
the 40-50 acre watersheds and erosion data will be obtained from about 
80 erosion and treatment plots (initiated in 1978) on disturbed land 
areas in the vicinity of the study watersheds. These plots of varying 
length will be located on four different slopes at each of three sites. 
Data collected will be used to investigate erosion and sediment yield 
models, and to develop new techniques for prediction storm erosion from 
disturbed lands on steep slopes. For further information contact James V. 
Bonta or W. Russell Hamon, Box 478, Coshocton, Ohio 43812.
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Oklahoma

1. At the Southern Great Plains Research Watershed, Chickasha, collection 
of suspended sediment transport data continued in 1977 at two stations on 
the Washita River, eight major tributaries, five subdivided watersheds, 
four unit source rangeland watersheds, two gully watersheds, and one 
unpaved road. Sediment yield data was also collected from eight unit source 
rangeland watersheds near El Reno and four others near Woodward. Although 
14 flood retarding reservoirs have sedimentation ranges, none were resurveyed 
this year.

2. Estimates of gully erosion associated with runoff from the g-illied 
area only, indicates approximately 2 percent of the total yield can be 
attributed to runoff from the gullied area. The rainfall and runoff 
directly associated with the gullied area probably removes a large 
amount of material from the gully banks but has the capacity to trans­ 
port only a small amount of this material from the system. Runoff 
from the ungullied area of the watershed is the major transporting 
agent even though it may not be the major eroding agent.

3. The amount of sediment leaving fields and watersheds is only a 
fraction of the gross erosion within the field as estimated by the 
Universal Soil Loss Equation (USLE). Annual values of this fraction, 
known as the delivery ratio (DR), were calculated using USLE esti­ 
mates and measured sediment yields for field-size watersheds near 
Chickasha. These annual DR values varied widely for each watershed, 
the largest range being 5 to 276 percent. This greatly limits using 
the USLE for making reliable estimates of watershed sediment yields 
and identifies an important research need. DR's averaged 5 percent 
higher and the average range was reduced from 98 to 81 percent wh^n 
El values for the USLE were determined from local rainfall data 
instead of the handbook.

4. A procedure has been developed for particle size analysis of 
suspended sediment samples using a Sedigraph instrument. A sample 
is analyzed in native water and then dispersed and reanalyzed, all 
in a short time.

5. Evaluation of the WASE6 runoff and sediment yield model (under 
development at Colorado State University) was started using data from 
a 19-acre watershed. Predicted runoff rates and volumes were extreme­ 
ly low only about 1/10 of measured data. Because the infiltration 
routine seemed illogical, it was replaced by an empirical relation 
of infiltration vs. soil moisture. This greatly improved runoff pre­ 
diction accuracy. The standard error of estimate improved to 0.336 
where the variance of the measured data was 0.269. With the exception 
of the added empirical infiltration routine, the runoff portion of the 
model is fully deterministic, however the sediment prediction portion 
requires calibration of two parameters.
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This calibration was not accomplished in 1977, but runs were made with 
values determined by CSU for two U. S. Forest Service watersheds in 
northern Arizona. Sediment predictions were about 100 times too high, 
indicating that these are very sensitive parameters and suggests that 
predicted sediment yields will rarely approach the accuracy of runoff 
predictions.

For additional information contact M. H. Frere, Location Leader, 
USDA, Science and Education Administration, Southern Great Plains 
Research Watershed, P. 0. Box 400, Chickasha, Oklahoma 73018.
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TEXAS

Activities at the Grassland, Soil and Water Research Laboratory at 
Temple, Texas, included:

1. A runoff-sediment modeling technique was developed for deriving 
sediment delivery ratio prediction equations. The runoff model is 
based on the SCS curve number system and HYMO. Sediment yield from 
small basins (area < 40 km 2 ) is predicted with the modified universal 
soil loss equation IMUSLE). Sediment routing is used to predict 
sediment yield on larger areas. Sheet erosion is predicted with 
the USLE. Thus, delivery ratios (average annual sediment yield 
divided by average annual sheet erosion) can be computed for 
ungaged basins. Delivery ratios computed with the model are 
related to basin characteristics to obtain a delivery ratio pre­ 
diction equation for use on nearby ungaged basins. The model was 
demonstrated on Little Elm Creek near Aubrey, Texas, a basin of 
about 194 km2 . The sediment delivery ratio prediction equation 
developed from the Little Elm Creek modeling results was tested on 
15 other Texas basins. Sediment yield was predicted by applying 
the delivery ratios to USLE sheet erosion estimates. Comparing the 
predicted and measured average annual sediment yields gave R2 = 0.80.

2. A technique was developed for calculating the value of the K, C, P, 
and LS factors of MUSLE for complex basins. Previously the factors 
were determined separately on an area weighted basis. This short­ 
cut approach usually produced acceptable results on mixed land-use 
basins, but can introduce considerable error in basins that hav<* 
subareas with great differences in combinations of K, C, P, and LS. 
For this reason the product of the factors is now weighted on an 
area basis for use in MUSLE. To expedite calculations, basins are 
divided into land capability classes because land classes have 
characteristic land uses, soils, and slopes.

3. A sediment routing model was refined and tested on two basins. The 
entire particle size distribution is used in determining sediment 
deposition in the revised model. Originally only the median 
particle size was considered. Also, a technique was developed for 
determining the routing coefficient for each routing reach instead 
of using one value for the entire basin as in the original model. 
Since only one reach is considered at a time, travel time becorms a 
constant and is simply combined with the routing coefficient. 
Sediment routing was tested on the Little Elm Creek basin (194 km2 ) 
near Aubrey, Texas, and the Clear Fork of the Trinity River basin 
(173 km2 ) near Weatherford, Texas. Measured average annual sediment 
yield was 3.33 t/ha for Little Elm and 3.92 t/ha for Clear Fork as 
compared with routed values of 3.41 and 4.08 t/ha respectively.

For additional information, contact J. R. Williams, Grassland, Soil and 
Water Research Laboratory, 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 s&il loss, and (2) 
the variation of soil loss across the climatic belts of eastern 
Washington and northern Idaho. The results from part (1) of this 
study, initiated in 1973, will be available in 1978 and 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 cropland in eastern Washington 
and northern Idaho to determine the effect of slope length on 
relative magnitudes of rill and sheet erosion, as well as the 
effect of certain erosion control practices on runoff and erosion.

3. Runoff plots have been installed on cropland and bluegrass seed 
fields in eastern Washington to determine relative soil losses 
from different crop treatments including grass, conventionally and 
no-till age planted fall-seeded wheat, and various primary til­ 
lages, the amount of nitrogen and phosphorous lost in runoff 
water, and the influence of grass residues on soil loss in subse­ 
quent years of the crop rotation,

4. A crop management factor evaluation model is being developed for 
use in the first and second generation adaptations of the Univer­ 
sal 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.

5. 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 ero­ 
sion and valley deposition measurements and estimates to calculate 
delivery ratio. Data from the study are also being used to deter­ 
mine sampling frequency requirements for streams in agricultural 
watersheds of the Palouse.

For additional information, contact Donald K. McCool, USDA, SEA, 
FR, Agricultural Engineering Dept., 219 Smith Engineering Build­ 
ing, Washington State University, Pullman, WA 99164.
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Coastal Engineering Research Center

I. COASTAL SEDIMENTS 

1. Analysis and Interpretation of Inner Shelf Geology.

The study and analysis of geophysical and sediment data from inner 
continental shelf studies along U.S. Atlantic, Pacific, and Great Lakes 
coasts continued during 1977. Phase I of the field data collection pro­ 
gram for the U.S. near-shore portion of Lake Erie from Presque Isle, 
Pennsylvania, west to Toledo, Ohio, was successfully completed in 1977. 
Almost 900 kilometers of high resolution seismic reflection profiles 
were collected and are undergoing analysis and interpretation as an aid 
in determining the number and location of cores to be taken as part of 
Phase II during the 1978 field season. This program is a cooperative 
effort with the Ohio Geological Survey and the Lake Erie Marine Science 
Consortium. The results, in the form of CERC reports, will delineate 
potential sources of offshore sand for beach nourishment projects and 
will provide scientific and engineering information on the geologic his­ 
tory and sub-bottom character of the Lake Erie Basin.

The paper "Geologic Effects of Ocean Dumping in the New York Bight 
Inner Shelf" was completed as a chapter in a book on geologic aspects 
of ocean waste disposal to be published in 1978. Sedimentation of anthro­ 
pogenic materials in that shelf area were found to far exceed natural 
sedimentation rates. Consequently, much of the natural sea floor mor­ 
phology has been altered.

Two reports on the Cape Fear, North Carolina, inner shelf region 
were completed. One, dealing with an inventory and description of off­ 
shore sand resources was published by CERC in 1977 (MR 77-11, "San-1 Re­ 
sources on the Inner Continental Shelf of the Cape Fear Region, North 
Carolina," by Edward P. Meisburger) and the second providing information 
on the geologic character will be available in 1978.

A comprehensive study using subbottom seismic profiles and 34 long 
cores was initiated for the Texas Gulf shelf centered on the Galverton 
region. Data collection and partial analysis was completed in 1977 and 
a report will be produced in 1978. Analysis of the cored sediments will 
be done in cooperation with the U.S. Geological Survey office in Corpus 
Christi, Texas.

Work is continuing on sediment and geologic data previously collected 
in Lake Michigan, along the southern California coast and in Long Island 
Sound. Reports on these areas should be available in 1978.
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II. SEDIMENT HYDRAULIC INTERACTION 

!  Sedimentation in High Tide Range Areas.

Objectives of this study are to indicate 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 for minimizing shoaling. 
Emphasis in ->1;977 was on data analysis and report writing. Two reports 
were completed:

(a) Everts, Craig H., "Self-Maintaining Nagivation Channels for 
Certain Enclosed Harbors" preprint, Fourth International Conference on 
Port and Ocean Engineering Under Arctic Conditions, St. John's, Newfound­ 
land, 1977.

(b) Everts, Craig H., "A Method to Forecast Sedimentation Rates Result­ 
ing from the Settlement of Suspended Solids within Inclosed Harbors", in 
review, 1977.

A method to predict the stable configuration of a navigation channel 
connecting open tidal waters with an enclosed harbor is presented in the 
first paper. The stable cross-sectional area, cross-sectional shape, anc' 
bottom elevation of the channel are considered. A relationship between 
these variables and the water discharge through the channel is determined 
using the geometric characteristics of nearby natural channels and the 
hydraulic regimes that sustain the channels. An example is given using 
data obtained from a navigation channel at the harbor of Dillingham, 
Alaska, and from natural drainage channels on a tidal flat and in rivers 
near Anchorage, Alaska. The resulting relationships may be used when 
sediments are like those on northern tidal flats, i.e., highly compacted 
glacial silt and mud-sized material generally lacking in clay minerals 
and organic constituents. However, using appropriate field data, the 
method may be applied to the design of a navigation channel in any regior 
where natural tidewater drainage channels exist.

The second report is a technical aid which presents a method to fore­ 
cast the sedimentation rate resulting when waters laden with suspended 
solids enter a harbor during a rising tide, or rising river stage, and 
settle out before they can be removed in suspension as the water level 
subsequently declines. Planning harbor maintenance expenses prior to 
construction in an area where significant quantities of sediment are 
transported in suspension is one example of its use. Geometric charact­ 
eristics of the proposed harbor are considered and, consequently, the 
method may also be used to evaluate design tradeoffs, i.e., sedimentation 
rate vs harbor size, project depth, and channel characteristics.
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2. Data Collection of Littoral Materials and Forces (LEO).

The Littoral Environment Observation (LEO) program in 1977 was 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, Mary­ 
land, Oregon, Ohio, Georgia, Wisconsin, Washington, North Carolina and 
South Carolina. 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 on the Great Lakes. 
The LEO data is collected, collated and summarized for participating 
Corps Districts, state agencies and other volunteer. These data summaries 
show the climatology of surf, nearshore currents, coastal winds, beach 
geometry and sediment characteristics.

3. Evaluation and Testing of Profile Response Model (Great Lakes Stnre 
Evolution)"!!

Long-term changes in the water elevation of Great Lakes are cyclic, 
but unpredictable. As the weather varies, periods of increasing lake 
levels lasting for several years are followed by several years of fall­ 
ing levels; the cycle is then repeated. 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 in the vicinity of Pentwater, Michigan, were resurveyed in 1969 
and 1971. The purpose of the survey program was to gain insight into 
beach changes which accompany the lake level changes.

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 a gradual, cumulative adjustment of the shore 
to the longer term increase in lake levels. Between 1967 and 1971 the 
annual mean elevation of Lake Michigan rose 0.5 meters. In the restricted 
area where profiles dated back to 1967, most of the inner three longshore 
bars also rose 0.5 meters in elevation and migrated 26 meters landward. 
The shoreline retreated an average of only 15 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 Influence of Rising Water Levels, Eastern 
Lake Michigan, 1967-71," by E.B. Hands).
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In a cooperative program with NOAA the profile sites were resurveyec1 
in 1975. Results showed that the rate of shore retreat remained well 
above 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) and the text of this presentation will 
be distributed as a CERC reprint in 1978. ("Some Data Points on Erosion 
and Flooding for Subsiding Coastal Regions," by E.B. Hands)

The study area 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 face 
from continued wave erosion. By this time the net shore retreat had 
reached a position in good agreement with that predicted in CERC TR 76-1 
based on the earlier repsonse of the offshore profile. A CERC report 
on the changes in rates of shore retreat is being prepared. A report 
on the impact of coastal subsidence, presented at the ASCE Sediments 
Symposium (November 1977) was prepared based on the 1967 to 1975 profile 
measurements together with data on changes in historic shoreline positici 
elsewhere around Lake Michigan. ("Implications of Submergence for Coastal 
Engineers," by E.B. Hands)

A very rapid decline in lake levels in the fall of 1976 brought to 
a close another period of extreme;erosion in the Great Lakes. Inter­ 
pretation of all the collected shore and offshore profile data is under­ 
way; and a final report will be prepared in 1978.

4. Littoral Transport Testing Procedures.

The purpose of this work unit is to improve the understanding and 
operation of coastal engineering laboratory experiments and models.

CERC Miscellaneous Report No. 77-7, Volume I by Robert P. Stafford 
and Charles B. Chesnutt and Volume II by Chesnutt and Stafford were pub­ 
lished during 1977. Contents of these reports were described in the 1976 
Annual Report on Sedimentation.

Five other volumes of MR 77-7, "Laboratory Effects in Beach Studies," 
were completed and accepted for publication during 1977 and are planned 
for publication and distribution in 1978.

Volume III "Movable-Bed Experiments with H 0/L0 - 0.021 (1971)" by 
Chesnutt and Stafford concluded that tank width affects the rate of profile 
development and recommended that experimenters should be cautious in 
defining equilibrium profile conditions.

Volume IV "Movable-Bed Experiments with H 0/L0 « 0.021 (1972)" by 
Chesnutt and Stafford concluded that initial slope does affect the profile 
development in two-dimensional experiments.

Volume V "Movable-Bed Experiemtns with H 0 /L0 = 0.039" by Chesnutt 
and Stafford concluded that lateral variations in profile development
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become quite significant when the wavelength is on the order of the tank 
width.

Volume VI "Movable-Bed Experiments with H0 /L0 = 0.004" by Chesnutt 
and Stafford concluded that a strong circulation current, which developed 
between antinodes of the standing wave in the narrower of the two t?nks, 
significantly affected profile development and reflectivity.

Volume VII "Movable-Bed Experiments with H0/U = 0.013" by Chesrutt 
and Stafford concluded that a transverse wave generated by gap at tM 
side of the generator blade caused significant lateral variations ir 
profile shape.

The final volume in the series, which will provide a comprehensive 
analysis of results from all ten experiments, will be prepared in If78.

5. Seaward Limit of Effective Sediment Transport.

a. Wave-Sediment Interaction Studies in a Water Tunnel. Under e~n 
interagency agreement with CERC, Karl Lofquist of the National Bureru 
of Standards completed a study of sand ripple growth in sinusoidal flow. 
A CERC report on the test results will be published in 1978. In Fet- 
ruary 1977, CERC published Lofquist's report on the design, construction 
and operation of the sinusoidal-flow water tunnel. (MR 77-1, "A Positive 
Displacement Oscillatory Water Tunnel," by K.E.B. Lofquist)

b. Suspended Sediments. In February 1977, ASCE Proceedings Paper 
12736 reported conclusions on wave entrainment of quartz sand from rip­ 
pled beds; the lab study by Tatsuaki Nakato and others at University of 
Iowa was partially supported by a CERC contract. In April 1977, CEP". 
published a laboratory study of sediment suspension and turbulence, done 
by Thomas MacDonald at the University of California, Berkeley, under a 
CERC contract. (TP 77-4, "'Sediment Suspension and Turbulence in an Crcil- 
lating Flume," by T.C. MacDonald)

A sediment entrainment parameter was used to calculate the maxiir«n 
water depth for intense agitation of a sand bed by shoaling waves wfth 
given height and period. The procedure was documented in TP 77-9 "Cal­ 
culating a Yearly Limit Deoth to th* Active Reach Profile," by R.J. Hall- 
ermeier.

6. Beach Profile Studies.

The objectives of these studies are to observe the response of loaches 
to waves and tides of specific intensity and duration and to develop 
predictive techniques for estimating seasonal and storm-induced beach 
changes.
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j During the 1977 calendar year all active field data collection in 
this work unit ceased. Emphasis continued on the preparation of locality 
reports summarizing data collected since 1962.

A draft of the Westhampton Beach, New York, locality report was com­ 
pleted. Surveys were made along 11 profile lines from 1962 to 1973. In 
addition, surveys were made along 9 profile lines which were variably 
spaced within two groin compartments. Over the 11 years, the profile 
lines at Westhampton Beach showed a net accretion. The MSL shoreline 
accreted at an average rate of 2.1 meters/year and the above MSL sand 
volume increased at 6.7 cubic meters/meter/year. Although these averages 
include the effects of a groin field that was constructed during the 
study, and two associated beach fills, profile lines undergoing "natural" 
changes also showed net accretion. Beach changes at Westhampton are 
seasonal, with a 15 meter range in beach width and a 42 cubic meters/meter 
onshore-offshore sand volume exchange. Storm-induced changes were var­ 
iable, with both erosion and accretion occurring on different profile 
lines during most storms. The largest storm changes measured on any 
profile line were a shoreline erosion of 45 meters and an above MSL volume 
loss of 89 cubic meters/meter.

A draft paper entitled "Sand Size Trends Along and Across North Car­ 
olina Beaches" by Headland and DeWall was completed. A total of 1,455 
precisely-located sand samples were collected at 15 locations along a 
50 kilometers section of the North Carolina Coast, north of Oregon Inlot, 
between May 1974 and January 1977. Mean sand size generally decreases 
landward along the profile lines and decreases southward in an alongshore 
direction (downdrift). Mean size of the dune sand remains nearly constant 
along the 50 kilometers shoreline (0.3 to 0.4 millimeters) and medium rand 
(0.2 to 0.3 millimeters). Correlations were found between mean grain rize, 
foreshore slope and wave height.

The following six reports were published during 1977:

(a) Ramsey, M.D. and Galvin, C.J., Jr., "Size Analysis of Sand Samples 
from Southern New Jersey Beaches," MR 77-3.

(b) DeWall, A.E., Pritchett, P.C. and Galvin, C.J.,-Gr., "Beach Changes 
Caused by the Atlantic Coast Storm of December 1970," TP 77-1.

(c) DeWall, A.E., "Littoral Environment Observations and Beach Charges 
Along the Southeast Florida Coast," TP 77-10.

(d) DeWall, A.E. and Richter, J.J., "Beach and Nearshore Processes in 
Southeastern Florida," ASCE Coastal Sediments '77.

(e) Everts, C.H. and Czerniak, M.T., "Spacial and Temporal Changes in 
New Jersey Beaches," ASCE Coastal Sediments '77.

(f) Goldsmith, V., Sturm, S.C. and Thomas, G.R., "Beach Erosion and 
Accretion at Virginia Beach, Virginia and Vicinity," MR 77-12.

197



Principal results of most of these reports have been identified in 
previous Annual Reports on Sedimentation.

A major effort has been devoted to rewriting and combining existinn 
computer programs used for editing, analyzing, and displaying beach 
profile survey data. The objective of the effort is to produce a package 
that will be usable on a number of different computer systems. A draf*, 
users' guide and technical paper on the package is in preparation.

7. Effects of Long Term Great Lakes Water Level Changes.

The purpose of this study is to develop a better understanding of the 
effects of the Great Lakes water level variations on bluff and shore erosion, 
One part of the study examined the lake shore and bluff changes which 
occurred at 17 profile lines located along the eastern shore of Lake 
Michigan between 1970 and 1974. Two contract reports discussing this 
part of the study have been previously published:

(a) Davis, R.A., Jr., Fingleton, W.G. and Pritchett, P.C., "Beach 
Profile Changes: East Coast of Lake Michigan, 1970-72," MP 10-75.

(b) Davis, R.A., Jr., "Coastal Changes, Eastern Lake Michigan, 1970- 
73," TP 76-16.

The second part of the project is examining the effects of changing 
lake levels over relatively short stretches of lakeshore in Berrien 
County, Michigan. Through the use of semiannual air photographs taken 
between 1971 and 1974, bluff recession amounts and rates have been cal­ 
culated every 100 feet for 5 miles of shore. Using these data it is 
possible to determine the effect of high lake levels, storms, and shor* 
structures on the recession rate. Of particular interest are the effects 
of a 1,900 foot long vertical sheet pile seawall which appears to have 
stabilized the bluff behind it while locally accelerating the erosion 
of the bluff adjacent to it. Average measured bluff recession was 12 
feet/year with some sections experiencing losses of over 25 feet/year 
during the 4 year period. Results of this phase of the study are scheduled 
for publication in early 1979.

8. Checklist for Longshore Transport Prediction.

a. Longshore Transport. Five experiments relating wave conditions 
to 1ongshore transport rate were completed in the Shore Processes Test 
Basin, all for a generator angle of 10 degrees. The measurements include 
hourly values of breaker angle and height, and four-hourly values of 
transport rate. The data show considerable variability in all measured 
quantities thet does not appear to have been reported in previous tests, 
probably because data were not previously measured so systematically.
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Initial results at the 10 degree angle resemble Seville's early longshore 
transport results. Work is continuing at higher values of generator angle. 
There has been a preliminary office investigation into the sediment size 
effect in longshore transport. Two CERC publications and one technical 
paper will be released i n 1978 on this work.

b. Suspended Sediments-Field. The report on suspended sediment data 
at Nags Head, North Carolina and Ventor, New Jersey, was published as 
TP 77-5 "Suspended Sediment in the Littoral Zone at Ventor, New Jersey, 
and Nags Head, North Carolina," by J.C. Fairchild. Contents described 
in last annual report.

9. Channel Islands Longshore Transport Study.

This study was initiated to determine the empirical coefficient relating 
longshore energy flux with longshore sediment transport. Hydrographic and 
topographic surveys were taken at intervals ranging from 20 to 45 days and 
wave data collected on a regular basis. Both wave gage data and visual surf 
observations were obtained. The data collection phase of the project is 
nearing completion and data analysis is underway. A preliminary report on 
project results was made at the 15th International Conference on Coastal 
Engineering, "Longshore Transport at Total Littoral Barrier," by R.O. Bruno 
and C.B. Gable. These results indicate that transport rates may be larger 
than is currently believed for a given energy flux level; however, conclusions 
must await the completion of a more detailed data analysis. Following dredg­ 
ing of the sand trap in early 1978 a determination will be made on whether to 
initiate a new monitoring program.

10. Beachfill Sediment Criteria.

a. Sediment Response to Littoral Processes. An integrated study of 
sedimentary features and littoral processes is being made as an approach to 
the problems of beach sampling, beach fill, and sediment transport and beach 
erosion. Basic data input includes sediment texture for samples taken along 
profiles extending from the beach through the littoral zone; sedimentary bed 
form types; wave and current properties; other basic environmental properties; 
and sediment transport patterns (from literature, diver observations, and 
support programs).

b. Guidelines for Solving Problems Involving Beach Nourishment. Existing 
mathematical techniques for predicting the stability of borrow materials as 
beach fill were presented and compared in CERC TM 60, "Techniques in Evaluation 
Suitability of Borrow Material for Beach Nourishment," by W.R. James. In 1977 
TP 77-6, "Review of Design Elements for Beach Fill Evaluation," by R.D. Hobson 
was published. This report provides a summary and review of: a) analyzing 
and characterizing sediments, b) sampling beaches and borrow sites, c) cal­ 
culating composite grain-size distributions, and d) use of existing beach fill
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schemes. State-of-the-art recommendations relating to these topics are 
provided at the conclusion of the report.

Field investigations of the performance of beach fills at Imperial 
Beach, California, and Rockaway Beach, New York, are underway and are 
providing textural and volumetric data needed to test, and improve if 
necessary, the proposed mathematical nourishment models. Although the 
investigations will last two to three years, data sets from each field 
episode can be analyzed individually to assist in "short-term" evaluation 
of the models.

Additional experiments were conducted in North Carolina and New York 
to evaluate modifications to sediment texture caused by dredging and 
handling operations. The purpose of these experiments is to improve 
beach fill model predictions by providing more accurate descriptions of 
fill sediment texture. These experiments are scheduled to continue an'! 
a mathematical model to predict textural changes due to handling oper­ 
ations has been proposed. The two completed studies indicate that winnow­ 
ing losses of 10 to 16 percent from the finer grain sizes produce a sediment 
that is coarser and better sorted than original borrow sediments and which 
has an improved predicted performance as beach fill.

A lightweight coring device (SLIC cover) was constructed in 1976 which 
has proved very useful during the handling-loss experiments. This device 
will also be used during field studies planned for this summer to core 
sample sediments from across active beach profiles. These studies are 
designed to evaluate the depth component of textural variability for 
beach and the data collected will be used to establish improved sampling 
guidelines for characterizing the composite texture of beach sediments.

11. Storm Erosion Studies.

The purpose of this study is to develop a method for predicting 
storm-induced beach changes. The first three years of study have been 
devoted to collecting field data from various storms by attempting to 
survey a number of beaches just before and immediately following a storm. 
Study localities include Ludlam Island, New Jersey, Long Beach Island, 
New Jersey and Dare County, North Carolina, (near CERC's North Carolina 
Field Research Facility). As of January 1978, 14 storms had been moni­ 
tored, varying in intensity from minor storms to Hurricane Belle on 9 
August 1976.

The effect of Hurricane Belle on Ludlam Island was to cause multiple 
breaks in the dune line and to cause the face of the dune to recede an 
average of 24 feet. One of the most significant northeasters studied, 
occurred 14 October 1977. Though it lasted less than 1 day, the 20 miles 
per hour winds and 8-10 foot waves caused considerable beach erosion. At 
Ludlam Island an average of 6.4 cubic yards/foot were lost. At one part­ 
icular profile line, 12 cubic yards/foot were removed leaving a very narrow
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and featureless beach.

The primary factors affecting the amount of erosion are: the duration 
of strong onshore winds and high waves, coupled with the storm surge height, 
fetch length and the characteristics of the beach (width, elevation, sand 
size). In the final phase of the study, the data collected, combined rith
other available storm change data, will be analyzed in order to understand 
the relationships between these variables and to develop the predictive 
method.

12. Currituck Sand By-Pass Test.

During the summer of 1976, 26,750 cubic meters of relatively coarre 
sediment was dredged from the New River Inlet, North Carolina, moved down- 
coast using a split hull barge, and placed in a 240 meter coastal react 
between the 2 meter and 4 meter depth contours. Bathymetric changes or: 
the disposal piles and in the adjacent beach-nearshore area were studied 
for a 13-week period to determine the net transport direction of the dfsposal 
sediment and the modification of the surrounding beach-nearshore profiTe. 
The predominant transport direction of the disposal sediment was found to be 
shoreward into the surf zone and then in the direction of the longshore 
current.

An initial report on this test was published in 1977 (ASCE Sedimert 
'77, "Nearshore Disposal: Onshore Sediment Transport," by R.K. Schwartz 
and F.R. Musialowski). A more extensive CERC report will be published in 
1978.

A second test (Phase II) will begin in summer 1978 and continue for 
six to twelve months. The second test will examine the effects of disposing 
sand at different water depths.

III. STRUCTURE-SEDIMENT-HYDRAULIC INTERACTION

1. General Investigation of Tidal Inlets

During the 1977 calendar year, the following reports were published 
on tidal inlet sedimentation topics described in previous sedimentation 
reports:

(a) Behrens, E.W., Watson, R.L. and Mason, C., "Hydraulics and Dynamics 
of New Corpus Christi Pass, Texas: A Case History, 1972-73," GITI Repeat 8.

In 1972, a 2-mile channel was dredged through Mustang Island, Texrs, to 
increase water exchange and fish migration between Corpus Christi Bay end 
the Gulf of Mexico. The pass' initial adjustment to tides, waves, and other
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forces was measured the first year following the opening. Hydraulic and 
sedimentary effects of the pass were studied by obtaining detailed bathy- 
metric, topographic, and hydraulic surveys of the pass and adjacent gulf 
beaches; daily wave observations provided information on the seasonal 
variability in wave height, period and direction. An estimated 1 million 
cubic yards of sand accumulated at the pass during construction of tvo 
gulf jetties. Thereafter, a loss of sand greater than the estimated net 
annual longshore transport rate occurred on beaches south (downdrift) of 
the jetties. Considerable sediment was deposited on shoals at the bay 
end of the pass with little accumulation in the pass. Hydraulic measure­ 
ments indicate that channel frictional resistance increased by about 50 
percent over the study period, although greater variability occurred dur­ 
ing individual tidal cycles. Tidal discharge through the pass was highly 
dependent upon variations in the gulf tides, with equal volumes of ebb 
and flood flows during diurnal tides and strong flood predominance during 
mixed and semidiurnal cycles. The average discharge through the pass was 
only about 3 percent of the total tidal prism of Corpus Christi Bay, indi­ 
cating that the bay tides, which partly control flow through the pass, 
result primarily from passage of the tide through Aransas Pass, the major 
bay-gulf connection.

The pass was marginally stable during the first year, but the w'de 
range of climatic conditions in the region will probably cause the p*ss 
to be stable in some years and unstable in others. Although the pass 
undoubtedly influences bay water within the immediate vicinity, no sig­ 
nificant effect on flushing of Corpus Christi Bay resulted from the pass 
construction.

(b) Mayor-Mora, R.E., "Laboratory Investigation of Tidal Inlets on 
Sandy Coasts," GITI Report 11.

Experiments were conducted on a fine sand barrier separating tvn 
1-foot-deep basins representing an ocean and a 94- by 64-foot bay. Pilot 
channels with varying geometric characteristics were cut through the bar­ 
rier to communicate the basins and thus create an ocean-inlet-bay system 
subsequently subjected to ocean tide and wave action. Measurements were 
made of cross-sectional areas, water surface elevations at ocean, bay, 
and inlet, and inlet current velocities for a number of cycles (sinusoidal 
tides) until the water surface fluctuations in the bay became periodic for 
each run. Exploratory studies included runs with jettied inlets, a run 
with "freshwater" inflow into the bay, inlets under mild and steep o^ean 
waves, and runs to determine the effect of model bed ripple orientation 
on the friction coefficient of the inlet channel. Experimental data are 
presented in tabular and photographic form, and as plots correlating the 
various dimensionless hydraulic parameters (e.g., tidal range damping 
coefficient, bay superelevation, mean current velocity timelag between 
maxima and minima, duration of ebbtide) to the repletion coefficient, K, 
and to a proposed parameter, K F. These results are then compared to the
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basic theoretical solution of the problem by Keulegan (1967) and to an 
extension of the Keulegan theory (the lumped parameter approach) developed 
by Huval and Wintergerst (in preparation, 1977). Comparison of tidal prisms 
and minimum flow areas are made between the laboratory results and available 
field data. An appendix includes plots summarizing the inlet channel's 
geometrical properties for the experiments.

(c) Kieslick, J.M., "A Case History of Port Mansfield Channel, Texas," 
GITI Report 12.

This report presents a case history and analysis of Port Mansfield 
channel, an artificial, jettied inlet between the Gulf of Mexico and Laguna 
Madre, Texas. Deposition has occurred in the channel entrance since its 
opening. Seaward migration of the updrift beach and shoaling in the channel 
entrance indicate that sand is bypassing the jettied entrance. Short-term 
predictions of inlet stability using the O'Brien prism-area relationship 
(Jarrett, 1976), Escoffier's (1940) stability criteria, and the Bruun and 
Gerritsen (I960) ratio of tidal prism to the gross annual longshore trans­ 
port rate, correctly predict the unstable nature of the channel. Tidal 
exchange volumes and velocities are not large enough to maintain the design 
cross-sectional area in the presence of the existing longshore transport.

(d) Escoffier, F.F., "Hydraulics and Stability of Tidal Inlets," GITI 
Report 13.

This report presents a summary of several of the important basic devel­ 
opments pertaining to analysis of the hydraulics and related stability of 
tidal inlets. In particular, it covers the work reported by Brown (1928) 
and Keulegan (1967) on inlet hydraulic calculations, and by O'Brien (1931, 
1966), Oarrett (1976), Bruun (1966), Johnson (1973), O'Brien and Dean (1972), 
and Escoffier (1940) on the analysis of inlet channel stability. The ori­ 
ginal inlet stability concept proposed by Escoffier is extended in ligH of 
recent work. The report also contains brief discussions on tidal inlet 
characteristics and functional design requirements as well as case studies 
of selected inlets on the U.S. coasts.

2. Evaluation of Shore Protection Structure.

Reports on the following projects have been completed and are currently 
under review: (1) Beach nourishment at Treasure Island, Florida, and at 
Virginia and Biscayne Keys, Florida; (2) Revetments at Ft. Story, Virginia; 
(3) The New Hampshire Groins; and (4) The Sand Bat Groins at Virginia Beach, 
Virginia. A request for proposals has been prepared for advertising for the 
analysis of data on North Carolina Beaches. A second draft of a repor* on 
the Present Status of Guidelines for the Design of Weir Jetty Complexes has 
been completed and is under review. A monitoring program for the offshore 
breakwaters at Lorain, Ohio was completed and monitoring begun. Also, a 
monitoring program for Murrells Inlet was completed and cost estimates for 
the program determined.
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3. Develop Functional and Structural Design Criteria.

A comprehensive study has been underway to create an annotated bib­ 
liography of patents related to coastal engineering. The collection 
includes patents in categories of offshore construction methods and equip­ 
ment, oceanographic instrumentation, wave tanks and generators, and devices 
for shore protection. The bibliography will be published in 1979.

A literature review has been underway as a prelude to developing design 
criteria for the planning and design of offshore breakwaters for shore 
stabilization. The literature review will culminate in an annotated 
bibliography being published in 1978. From the information contained in 
the literature, design criteria will be developed and areas identified 
where laboratory testing is needed to better define design criteria.

A report has been in progress which will provide information concern­ 
ing the use of hydraulic scale models for solving coastal engineering 
problems. The report will be published in 1978 and will present sufficient 
information so that the state-of-the-art of scale modeling of the important 
types of coastal problems can be discerned.

The third edition of the Shore Protection Manual will be published 
early in 1978. This is a comprehensive manual written for engineers 
concerned with designing jetties, seawalls, bulkheads, revetments, and 
groins for protection of beaches and coastal harbors from the interaction 
of waves, winds, tides and currents.

CERC Coastal Engineering Technical Aid No. 77-6, "A Method for Estimating 
Wind-Wave Growth and Decay in Shallow Water With High Values of Bottom Fric­ 
tion," by F.E. Camfield was published in 1977. This report presents ar 
approximate method for estimating the growth or decay of waves travelir? 
through shallow water over areas with a high frictional resistance frorr 
vegetation. The method is based on previously developed equations for 
wave growth over areas with low bottom friction given in the Shore Protection 
Manual, and an equation for the decay of gravity waves over areas with a 
constant water depth and high bottom friction. The method uses exi'stir? 
shallow-water wave forecasting curves by adjusting fetch lengths to account 
for higher bottom friction. Simplifying assumptions are used. The wat*r 
depth is assumed to have only gradual variations, and the frictional resis­ 
tance is treated as bottom friction. The method presented has not beer 
verified in the field and may not be applicable to other problems relating 
frictional resistance to wave development.

CERC Coastal Engineering Technical Aid No. 77-5, "Wave Setup on a 
Sloping Beach," by O.R. Lesnik was published in 1977. Design of coastcl 
structures requires consideration of abnormally high water levels produced 
by storms. An important component of the storm surge can be the rise in 
water level produced by wave action. This report provides the designer 
with a simplified method of estimating wave setup on a sloping beach.
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A report is in preparation which will provide information concerning 
the prediction of tsunami effects in coastal areas. The report will in 
general summarize the knowledge presently available on tsunami engineering 
and in particular will provide guidance in determining the flooding and 
wave forces at any coastal area as a result of tsunami attack. The report 
will be published in 1979.

A report is in preparation to improve and supplement the runup guide­ 
lines given in the Shore Protection Manual. A means of estimating runup 
on rough slopes for conditions not tested is being investigated. Report 
will be published in 1978.

A report is in preparation which will provide information and guidance 
on the creation and stabilization of dunes by the use of vegetation and 
fencing. The report will be published in 1978.

4. Prototype Experimental Groin, Point Mugu, California.

The experimental and data collection phase of the study was completed 
30 June 1976. All components of the permeable groin were removed by Jan­ 
uary 1977. The study is currently in the data analysis phase.

The final hydrographic survey and sediment samples were obrained in 
May 1976. Approximately 500 sand samples have been analyzed to determir? 
mean particle size distribution and other statistical parameters. There 
parameters are being studied to determine their relationship to the lonn- 
shore energy transport, foreshore beach slope and beach firmness.

This information will be included in the report on the functional per­ 
formance of the experimental groin due to be published in 1978.

5. Weir Jetty Orientation and Elevation.

A three-phase study to investigate the behavior of weir jetty systems 
was initiated in late 1976. A draft report summarizing the behavior of 
five completed weir jetty systems and providing interim design guidelines 
was completed in 1977 and will be published in 1978. The three-phase 
research program will include two series of laboratory experiments and c 
field measurement program. A series of movable-bed laboratory tests will 
seek to quantify the distribution of sediment transport across a weir 
jetty for various wave and tidal flow conditions. A second series of 
tests will also use tracer materials in the model to determine relative 
volumes of sediment carried over the weir section and around the jetty 
into the navigation channel and to determine the response of the updrift 
shoreline to changes in wave direction. The field measurement program 
will measure the distribution of sediment transport over a full scale 
weir section by mounting sediment traps at various locations along a weir 
section and determining the transport rate there.
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Expected output from the program will permit designers to use th? 
empirical data in a stepwise integration procedure to evaluate propped 
weir jetty designs and to establish weir crest elevation, orientaticn 
and length.

6. 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 shore­ 
line to changes in wave energy acting on it. Initial conclusions ar» 
that an approximate model suitable for use in planning studies can t* 
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. Sol date)

Current efforts are being directed toward the development of a rum- 
erica! computer model based on the equations for longshore sediment 
transport and the mass balance equation for the sediment. A report 
describing the mathematical model will be published in 1978. The eventual 
product will be a computer program that will permit pre-constructior 
estimates of the effects of proposed coastal structures, the interaction 
among several coastal structures along a shoreline and a method of esti­ 
mating the damages attributable to the construction of a given navication 
project.

7. Low-Cost Shore Protection (SEAP).

An information pamphlet on erosion control devices and methods Ns 
been forwarded to concerned Corps of Engineers Divisions and Districts 
where demonstration projects were authorized under Section 54 of the 
Water Resources Development Act of 1974. This knowledge will be reviewed 
and returned to the Shoreline Erosion Advisory Panel to assist with its 
Demonstration Erosion Control Program. Data is presently being collected 
and collated in a bibliographic type report on the various types of shore 
protection alternative methods (SPAM) with an annotation on the testing 
which has been done on each of the concepts. Another part of this effort 
is partial funding under CERC R/D program for the State of Michigan's 
Demonstration Erosion Control Program on which three reports have be«n 
prepared by the Michigan Department of Natural Resources.
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CORPS OF ENGINEERS

The Hydro!ogic Engineering Center

The "HEC-6, Scour and Deposition in Rivers and Reservoirs" computer 
program continued to be the focal point of activity at HEC in the area 
of sedimentation. Several improvements to and applications of the model 
were made. Guidelines for the use of the HEC-6 model are currently 
being drafted. A methodology was developed for calculating a single 
representative water discharge from an annual hydrograph of mean daily 
flows. This will facilitate the model calibration but will not replace 
the need for a hydrograph in project studies.

The HEC-6 program has been modified to include simulation of the scour and 
deposition of cohesive materials. The deposition algorithm is based on a 
relationship developed by Dr. Ray Krone, University of California, Davis 
campus. Scour is calculated by the Parthenaides equation. The cohesive 
sediment transport methodology has been tested but it has not yet been 
incorporated into the standard library version of the program. Feedback 
from the Sediment Transport training course indicated several uses for 
the present HEC-6 model as well as the need to modify it to subdivide a 
cross section into several strips for calculating sediment movement into 
reservoirs. Initial theoretical development and coding were computed 
for the "strip" version of HEC-6. This version (developed for the North 
Central Division, NCD) will allow the channel cross section to be subdivided 
into several strips, each of which can have different amounts of scour or 
deposition. Testing of the model, on both hypothetical and real situations, 
was undertaken by NCD. The strip version of HEC-6 and the new network 
version are both being accomplished with the assistance of Mr. W. A. T omas, 
Waterways Experiment Station. The network capability permits the movable 
bed water surface profile computations to proceed up both the tributaries 
and the main stem of a river. Without this capability, it was previously 
necessary to compute tributary flows and sediment loads in separate 
applications of HEC-6 and then include them as point sources in a single 
main stem river model. The proposed network model methodology is being 
reviewed by the HEC in an effort to implement a network capability into 
the standard HEC-6 model. Work to include the Einstein sediment transport 
method in HEC-6 has been completed.

Work was completed on the application of HEC-6 to reconstitute observe'! 
movement of sediment following removal of the Washington Power Dam on 
the Clearwater River, Idaho. Calculated rates of scour differed notice­ 
ably from observed rates during the first year following removal of the 
structure; however, in later years the calculated streambed profile 
converged to that of the observed. The study involved the development 
of procedures and techniques of calibration and verification of the molel, 
the comparison of actual and predicted bed elevation changes along the 
stream, and the evaluation of the predicted results. The applicability 
of the model to this type of problem and the limitations of a one-dimensional 
model are discussed in an HEC technical paper and were presented at th« ASCE 
Annual Convention, 1977.
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CORPS OF ENGINEERS

Waterways Experiment Station 

Title of Study:

Dredged Material Research Program 

Conducted by:

U.S. Army Engineer Waterways Experiment Station 

Conducted for: 

Office, Chief of Engineers 

Summary of Accomplishments:

During 1977 all of the DMRP studies concerned with sedimentation dealt 
with the evaluation of the short-term dispersion of sediment in the 
vicinity of open-water disposal operations and any related environmental 
impacts. This included both hopper as well as pipeline disposal operations 
primarily in environments such as Corpus Christi Bay, Galveston Bay, 
Mobile Bay, Atchafalaya Bay, Apalachicola Bay, Lake Erie, Lake Ontario, 
and the James River. Measurement techniques for determining suspended 
sediment concentrations/bulk density of dredged material suspensions 
included the use of transmissometers, nephelometers, nuclear density probes, 
water sampling devices, and multifrequency acoustical techniques. All field 
investigations planned under the DMRP were completed during 1977 and are 
described in detail in numerous DMRP publications scheduled for publication 
in 1978 within areas dealing with aquatic disposal field investigation^, 
movements of dredged material, and turbidity prediction and control. All 
studies performed to date indicate that in general regardless of the 
characteristics of the dredged material 95 to over 99 percent of the 
dredged material slurry disposed in open-water environments descends 
rapidly to the bottom of the designated disposal site without any detect­ 
able impact on the water column or its associated organisms. However, 
there is a relatively significant short-term impact associated with 
the burial of benthic organisms under fluid mud layers generated by 
open-water pipeline disposal operations. Mathematical models describing 
the short- and long-term fate of dredged material have also been developed 
and are presently being verified using field data collected at numerous 
disposal sites. (Translations of numerous publications by C. Migniot, 
Central Hydraulics Laboratory of France, are available upon request frnm 
the Technical Information Center at the WES.)
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Title of Study:

Beach Nourishment Techniques

Conducted by:

U.S. Army Engineer Waterways Experiment Sat ion

Conducted for:

Office, Chief of Engineers

Summary of Accomplishments:

The Beach Nourishment Techniques project is a portion of the Improvement 
of Operations and Maintenance Techniques (IOMT) program, funded by tho 
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 durinc Calendar Year 1977 include the following:

a. Completion of contract work to identify and quantify existing and 
future beach erosion projects in the continental U.S.

b. Initiation of work by CERC and WES on detailed description of 
example nourishment projects.

Future efforts will be ^>ected toward the completion of work described 
in paragraph b and the selection and engineering development of nourish­ 
ment systems suitable for - s e example projects thus defined.
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Title of Study:

Development of an Eductor System for Sand 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 are 
required for development and evaluation of equipment and operating 
techniques.

During early CY 77, storm conditions at the Santa Cruz Harbor, CA, test 
site closed the harbor mouth and sanded in the jet pump supply water in­ 
take which prohibited any attempt to re-establish the channel usinc the 
jet pump system. Subsequent to the annual maintenance dredging, the 
intake was relocated in a nonshoaling spot, and an additional year of 
operation and testing was scheduled. Two permanently emplaced jet pumps 
were installed, in addition to the several buoyed pumps, and durinc the 
period May through the end of CY 77, about 55,000 cubic yards of sand 
were bypassed.

In late December, a dredge under contract to the San Francisco District 
completed the first of three scheduled interim dredgings. After removal 
of about 30,000 cubic yards of material, the harbor entrance was ir 
usable condition.

Two positive conclusions from the field tests at Santa Cruz Harbor are 
(a) the 4- by 4- by 6-inch jet pump system that was designed specifically 
for the experiment is inadequate to handle on a production basis the 
volume of sand at the rates it is deposited at Santa Cruz Harbor during 
severe weather; however, a system can be sized to bypass at the rates 
experienced at the site and (b) bypassing during storms should be 
accomplished by the permanently emplaced pumps; the buoyed pumps will 
not withstand the severe storm wave action and should be used during less 
severe periods.

The laboratory tests were continued in early CY 77, and revisions to the 
test facility were initiated. A new liner is to be placed in the 
facility, and an addition to the pier was completed.
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Title of Study:

Section 32 Program, Streambank Erosion Control

Conducted by:

U.S. Army Engineer Waterways Experiment Station

Conducted for:

Office, Chief of Engineers

Summary of Accomplishments:

The purpose of the investigation is two-fold: to develop the state-of- 
the-art through a literature survey and develop new methods and techniques 
for streambank protection through hydraulic and soil research.

Accomplishments during calendar year 1977 included the following:

a. WES published and distributed TR H-77-9 "Literature Survey and 
Preliminary Evaluation of Streambank Protection Methods" dated 
May 1977.

b. Numerous field inspection trips were conducted throughout the U.S. 
to both existing and newly-constructed demonstration sites.

c. Wave and Channel Flow Research was conducted in separate experimental 
facilities.

d. A l:80-scale model was used to demonstrate (only qualitatively) the 
effects of propeller wash in various depths of water on cohesionless 
bed materials.

e. Evaluation of the applicability of a two-dimensional mathematical 
model for describing stream flow distributions and velocities to 
assist in designing bank protection measures was initiated.

f. Meade Laboratory also conducted hydraulic model tests of bank
protective works to be used in Missouri River demonstration projects.

Future work will include additional field inspections to evaluate and 
report on existing bank protective works and demonstration sites, and 
continued conduct and reporting the results of hydraulic and soils research 
through 1981. An interim report to Congress will be prepared and submitted 
to OCE during July 1978.
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Title of Study:

Advance Maintenance Techniques

Conducted by:

U.S. Army Engineer Waterways Experiment Station

Conducted for:

Office, Chief of Engineers

Summary of Accomplishments:

The Advance Maintenance Dredging study 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 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.

Accomplishments during Calendar Year 1977 include the following:»
a. Completion of a draft report which describes current Corps' advance 

maintenance dredging criteria and identifies all previous and 
current advance maintenance projects.

b. Completion of 25 percent of a draft report which describes an
empirical technique, based on historical dredging records to predict 
the effect of depth and width on dredging frequency and volume.

c. Completion of evaluation of 40 Corps.1 dredging projects to determine 
effect of depth and width on dredging frequency and volume.

d. Completion of hydraulic model testing in the Houston Ship Channel 
model.

Future work will include both the continued evaluation of existing advance 
maintenance dredging projects and the testing with physical hydraulic 
models and/or numerical models to study effects of individual physical 
factors. The final objective of the stucty is to publish a series of 
technical reports which (1) describe current advance maintenance criteria 
and identify previous and current projects; (2) describe an empirical 
technique, based on historical dredging records, to predict the effect 
of depth and width on dredging frequency and volume; (3) evaluate the 
shoaling results from existing advance maintenance projects; and (4) 
classify Corps' dredging projects with regard to advance maintenance 
effectiveness.
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FEDERAL INTER-AGENCY SEDIMENTATION PROJECT 
ST. ANTHONY FALLS HYDRAULIC LABORATORY, UNIVERSITY OF 

MINNESOTA, MINNEAPOLIS, MINNESOTA

The following report summarizes activities of personnel of the Federal 
Inter-Agency Sedimentation Project located at the St. Anthony Falls 
Hydraulic Laboratory during the calendar year 1977.

Laboratory Research, Work in Progress - Construction of the bedload 
sampler calibration facility is nearly complete, and testing is 
scheduled to start in April 1978. During much of 1977, project personnel 
were engaged in designing and supervising construction of the instrumental 
system, the sampler test carriage, the fathometer carriage, the water- 
discharge monitors, and the gravel-sieving equipment. The instrumentation 
system consists of a magnetic tape recorder, seven strip-chart recorder*, 
a seven-channel timer for weigh-bucket control, an elapsed time digital 
output crystal-controlled clock, a two-channel digital to analog converter, 
and a manually-controlled coding channel. The entire instrumentation 
package is housed in a sealed temperature-controlled enclosure. The 
moveable test carriage spans the nine-foot channel and is twelve feet 
long. Mounted on the platform, six overhead tracks and trolleys support 
the test samplers which facilitates sample extraction. On the downstream 
end the tracks intersect another trolley that supports an air-driven heist 
so that any of the six samplers can be lowered to any desired point in the 
channel. To speed the sampling process, one sampler can be emptied while 
another is being positioned.

To profile the bed, a recording fathometer is positioned on a second, 
smaller carriage which will roll along the entire length of the flume. 
The fathometer carriage rolls on separate tracks and is low enough to 
pass under the sampler carriage. The water-discharge monitor is a 
commercial oscillating-conductive probe level sensor positioned to re­ 
cord the head on the discharge weir. Signals are continuously displayed 
on the carriage so that operators can quickly correct deviation in 
discharge.

For each run, approximately 4,000 cubic feet of gravel must be screened 
prior to loading it into the flume. The gravel is sifted through a 
3x6 foot screen, mounted in a steel frame which is supported from 
cables and springs. To maintain flow, a vibrator oscillates the screen 
at 1800 Hertz. To provide room for accumulations of the processed gravel, 
the screen and vibrator are mounted atop a twenty-foot steel tower which 
also supports two wooden chutes. The chutes collect the processed gravel 
and convey the two fractions to areas where they can be loaded into trucks. 
The unprocessed gravel is elevated to the screen by a forty-foot conveyor 
belt.
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New Suspended-Sediment Sampler for Freezing Conditions - A new sampler 
has been developed, termed the D-77.The sampler holds a 3-liter plastic 
container. The sampler departs from conventional design in that the 
nozzle and air exhaust ports are molded into a 1-piece standard mason- 
jar threaded plastic cap that threads directly to the mouth of the 
container. To minimize cold weather freeze-up problems, the traditional 
sampler head has been eliminated so that the container can be inserted 
directly into the mating cavity. To maintain balance, buoyancy is p**o- 
vided by the tail which consists of a streamlined air chamber.

Recommended Methods - In cooperation with members of the ASTM committee 
D-19.07.03, the project revised a draft of recommended procedures for 
sampling sediment in motion. Except for addition of sections pertaining 
to safety, the draft is nearly ready for a committee vote.

Testing of Pumping Samplers - In an attempt to establish standard pro­ 
cedures for testing pumping samplers, the project devised a series of 
laboratory tests, then refined the procedures by testing five different 
samplers.

Iso kinetic Sampling - To provide a measure of errors involved in the basic 
iso kinetic-sampling procedure, the project conducted a series of small 
scale flume tests. Sediment fed to the flow was sampled throughout the 
flow cross section and the mass flow rates computed from the samples were 
compared with feed rates.

Pumping Sampler Modifications - To increase the versatility of the FT-69 
pumping sampler, the project designed and tested a high-lift system with 
a peristaltic pump. The high lift system will pump samples to one- 
hundred foot elevations. The peristaltic pump recluses power requirements 
and eliminates metallic contamination of the samplers. The project made 
some design changes in the Chickasha pumping sampler and is stockinc the 
samplers for sale to all agencies.

Training Model of P-61 Sampler - For training purposes the project 
arranged for fabrication of a special cut-away model of the P-61 point- 
integrating sampler for the Geological Survey's National Training Center. 
The model displays the interior construction of the sampler, and by 
means of color-coded parts, shows the pneumatic and hydraulic passac«ways 
within the valve, head, and body.

Equipment Supply - Supply, repair, and calibration of variety of sarrnlers 
and analyzers was continued. A catalog and detailed equipment manuals 
are available upon request.
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Other Pertinent Items - End-of-the-year status of sediment sampling and 
analyzing equipment manufactured and distributed to Federal Agencies is 
as follows:

US D-49
US D-74
US D-74AL
US DH-48
US DH-59
US DH-75P
US DH-75Q
US DH-76
US P-61
US P-63
US P-72
US BM-54
US BMH-53
US BMH-60
US-SA
PS-67
PS-69
PS-C76
SS-22
BP-76

Instrument

Sampler, depth- integrating
Sampler, depth-integrating
Sampler, depth- integrating
Hand Sampler
Hand-line sediment sampler
Hand Sampler
Hand Sampler
Hand-line sediment sampler
Sampler, point- integrating
Sampler, point- integrating
Sampler, point- integrating
Bed-mater i al sampl er
Bed-material sampler
Bed-materi al sampl er
Particle-size analyzer
Pumping sampler
Pumping sampler
Chic kasha pumping sampler
Sample splitter
Power supply

Sold 
since 
1940

899
124
85

2413
942

62
54
66

183
33
18

165
269
181
80
42

249
12
30
65

Sold 
during 
year

2
54
13

170
68
13
48
50
29

1
3

20
30
27

3
0

18
1
4

21

Number 
or 

hard

12
23
12
3C

8
25
19
45
13

1
7
A

22
c
%j

2
C
2
C
8

15

Inter-Agency Sedimentation Project, St. Anthony Falls Hydraulic Laboratory, 
Third Avenue S.E. and Hennepin Island, Minneapolis, Minnesota 55414.
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FEDERAL HIGHWAY ADMINISTRATION

The Federal Highway Administration CFHWA) concentrated its activities on 
three major areas: control of culvert outlet erosion, control of locrl 
scour around bridge piers, and control of sediment produced by highwaj* 
construction. Its major efforts were carried out by staff and contract 
research, and by the various studies in the Highway Planning and Research 
Program (HPR) and in the National Cooperative Highway Research PrograF 
(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 is conducting an energy dissipator 
study entitled "Investigation of Rigid Boundary Basins in Flared 
Outlets from Circular Culverts." This study will yield basin dra£ 
coefficients for serrated roughness elements in flared transition 
sections at culvert outlets. Instrumentation was being debugged; 
testing should be started soon and should require six months to 
complete.

B. The University of Akron continued the study, sponsored under the 
HPR 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 dissip^- 
tor concepts that can be precast for culvert installation 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 main- 
tenance crew; the other is the concrete pipe roughness ring which 
can also be precast and bolted into regular culvert sections. Field 
evaluation for both types of dissipators were started.

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 wf.ll 
involve some 400 field sites.

C. FHWA initiated a new study at the Colorado State University for 
investigation of scour at culvert outlets. This study is for 
developing better guidelines for predicting the amount of scour 
for cohesive as well as cohesionless bed material at culvert outlet 
without energy dissipators. It will include four bed materials: a 
uniform sand, a uniform gravel, a sand-gravel mixture, and a sand-silt* 
clay mixture.
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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 
almost completed by the West Virginia University except the final 
revisions of the final report. 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 five years. 
The portable, truck-mounted scour monitor was found very helpful as 
backup to the fixed monitors which had been used previously.

B. The University of Iowa started 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 investigators are 
documenting conditions under which the general bed form patterns will 
overwhelm local scour. They are investigating scour in three 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. 
This study is scheduled for completion in 1978.

C. The U.S. Geological Survey (USGS) is conducting a research study for 
the FHWA entitled "Counter-measures for Hydraulic Problems at Selected 
Bridges in the United States." This research shall examine the uses 
throughout the United States of various measures to alleviate hydraulic 
problems at highway bridge sites. Hydraulic problems under examination 
include: scour, bank erosion, channel degradation and aggradation, 
impact or abrasion damage, and wave action. General groups of counter- 
measures which have been examined and for which case histories have 
been obtained include: protective coverings and walls, flow control 
structures, special devices for protection of piers or pile bents, 
modifications of bridge or approach channel, and measures incorporated 
into the design of the bridge structure or crossing. Over 200 individual 
case histories have been accumulated representing many various stream 
types, hydraulic conditions and problems and measures to correct these 
problems. Data on general stream problems has also been obtained for 
most of the United States. This study was modified to include examina­ 
tion of stream channel changes made by highway agencies. The reason 
for the modification was that while investigating numerous counter- 
measures it became apparent that the best countermeasure for some 
situations would have been to realign the channel. However, environ­ 
mental restrictions and bad experiences with some changes have made 
this option less appealing in most States and impossible in a few. 
This is unfortunate as a well conceived and constructed channel alter­ 
ation of limited extent is often both economically and environmentally 
advantageous. The study will document numerous channel changes and 
show why they were successful or caused problems. Hopefully this type
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of documentation will provide incentive to highway engineers to utilise 
their expertise in stream engineering to provide stream crossings that 
are environmentally sound and hydraulically efficient.

D. The USGS is also conducting a FHWA study entitled "Roughness Coeffi­ 
cients in Vegetated Flood Plains." It is to provide methods for 
estimating roughness coefficients in heavily vegetated flood plairs. 
The study will take advantage of data collected in those completed 
HFR 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 theoreti­ 
cally and only laboratory tested. The study will strive to attair 
a quantitative method that is relatively simple to apply and results 
in accurate estimates; at a minimum it will provide comparative 
methods that will make present estimates more consistent.

E. A FHWA contract entitled "Methods for Assessment of Stream-Related 
Hazards to Highways and Bridges" was awarded to the Colorado Statrt 
University. Hazards of particular concern for this study are debris 
accumulation, stream bed level changes, channel bank erosion, changes 
in flow alignment, waves, wind and tidal erosion, and ice problemn. 
.The study will result in a systematic evaluation approach for deter­ 
mination of hydraulic conditions at a stream crossing, giving con­ 
sideration to the entire stream environment including its geology, 
geomorphology and landuse on the flood plain. The approach will, 
hopefully, make determination of the hazards which pose stream 
crossing design problems more accurate and complete. The structure 
of the approach will also be useful in assuring that some seemingly 
potential problems are not serious. By using the approach the 
hydraulic or bridge engineer would be less likely to overlook a 
hydraulic problem and may be able to complete his site evaluation 
with less trouble and greater confidence. The study is designed to 
be a combined research-implementation package. The research will 
be conducted over the next year and development follows for an 
additional 6 months.

F. The Federal Highway Administration has contracted with Tye Engineering 
of Fairfax, Virginia to conduct a study entitled "Debris Problems 
in the River Environment." This study is aimed at determining the 
importance of trees and other water borne debris in causing bridge 
damage during floods. Also the study will examine the significance 
of the factors which determine debris potential for accumulation at 
bridges. Preliminary results from the effort show that debris is 
estimated to be a contributing factor in almost 20% of all bridge 
failures.

Control of Sediment Produced by Highway Construction - This problem consists 
of two stages: during construction and just after the 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

218



the Pennsylvania Department of Transportation, the Pennsylvania State 
University and the U,S, Geological Survey continued a cooperative 
research study entitled "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 
which has incorporated a factor for surface runoff. The study will 
produce 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.

B. The U.S. Geological Survey Hawaii District, through the sponsorship 
of Hawaii Department of Transportation, continued its study on Rain­ 
fall-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 1977.

C. The Utah State University, under the National Cooperative Highway 
Research Program administrated by the Transportation Research Board, 
completed a 2-year study on Erosion Control During Highway Construction. 
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 recom­ 
mended techniques and design criteria for the control of erosion, and 
to identify research needs. The final report consists of 3 volumes: 
Volume I - a summary of the research, Volume II - an erosion control 
manual, and Volume III - bibliography. This final report will not 
be published, but it will be summarized by the Transportation Research 
Board and then published in their regular NCHRP series as an NCHRP 
Research Results Digest. Negotiation was in progress to extend this 
study for one year mainly for conducting an experimental program on 
temporary erosion control methods.

D. The USGS, district office at Harrisburg, Pennsylvania, was conducting 
a research project entitled "Field Evaluation of Erosion Control 
Measures used in Highway Construction" under the HPR 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 precon- 
struction levels once the construction has ended. The study area 
consists of five basins. Sediment ponds built on and off on streams, 
small rock dams, seeding, mulching and erosion control measures used 
before the issuance of erosion-control guidelines were being compared 
with the use of sediment and discharge measurements. Sediment load 
and turbidity were shown to be much higher in the drainage basin
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protected by the onstream ponds than that protected by offstream 
ponds*

E. 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 
and proper management of vegetative cover. In 1977, 21 States were 
conducting studies designed to improve vegetation establishment 
techniques and subsequent management practices. The participating 
States were Alaska, Alabama, California, Connecticut, Georgia, Hawaii, 
Illinois, Indiana, Louisiana, Maryland, Massachusetts, Michigan, 
Minnesota, Montana, New Jersey, Rhode Island, South Dakota, Texas, 
Washington, West Virginia, and Wyoming. Following are reports 
published in 1977.

1. Purdue University is developing methods of improved vegetation 
establishment and maintenance for the Indiana State Highway 
Commission. Reports from this research include "Evaluation of 
Several Methods of Establishing Plant Cover by Seeding on the 
Roadside," by P. Carpenter, et. al. (NTIS publication number 
PB 278275/AS); "Development of Techniques for Plant Establishment 
on the Roadside" (NTIS publication number 278604/AS); "Landscape 
Plant Response to Different Levels of Four Slow Release Fertilizers" 
(NTIS publication number PB 278603/AS); "Superior Bluegrass for 
Roadside Turf (NTIS publication number PB 275813/AS); and "A 5-Year 
Evaluation of Highway Mowing Practices!:' Summary and Recommendations," 
by D. J. Morre, et. al, (NTIS publication number PB 270031/AS).

2. The State of Alaska has just completed a study concerned with
erosion control on silt cut banks. The final report "Re-vegetating 
Silt Cut Banks for Erosion Control" is available from NTIS. The 
publication number is PB 276634/AS.

3. The Louisiana Department of Highways is having a study conducted 
by Louisiana State University which is looking for ground covers 
for areas which cannot be mowed. An interim report by R. Stadtherr 
and D. Newsom entitled "Establishment of Ground Covers for Non- 
Mowable and Locked-In Areas of Louisiana Interstate Highways" 
is available from NTIS (publication number PB 275954/AS).

4. California has been conducting several studies concerned with
erosion control and vegetation management. Several of the reports 
available through NTIS from these studies include: "Propagation 
and Culture of New Drought - Tolerant Plants for Highways," by 
B. Dehgan, et. al. (PB 273477/AS); and "Methods for Measuring 
Erosion from Road Slopes," by R. Howell and E. Shirley (Publication 
number not known).

5. The University of Nebraska has completed a study for the Nebraska 
Department of Roads plant establishment along highways. Copies 
of the final report "Collection, Propagation, Culture, Evaluation, 
and Maintenance of Plant Materials for Highway Improvement" by 
S. Salac are available from NTIS (PB 273478/AS).
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6. Louisiana, in a followup to a study concerned with predicting 
erosion from construction sites, has finished a study entitled 
"Statistical Evaluation of Rainfall-Simulator and Erosion Testing 
Procedure," Copies of the final report by S. Law are available 
from NTIS {PB 264469/AS).

If more information is desired about these research studies, inquiries 
should be addressed to the sponsoring agencies.
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Forest Service

PUBLICATIONS AND SPECIAL STUDIES

The Southeastern Area, State and Private Forestry, has used Modified 
Universal Soil Loss Equation, in cooperation with ARS, to predict mre 
realistic rates for forest management practices. The C-Factor is 
computed using ten elements. The procedure is being validated usirg 
Forest Service research watersheds with final results published in 
1978.

The Southeastern Area Erosion Data Bank contains more than 9,000 field 
observations from River Basin Studies. This data is being summarized 
with a publication planned for 1978 presenting predicted erosion rctes 
for forest management activities in the southeast.
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Forest Service

PUBLICATIONS AND SPECIAL STUDIES

Tne Northeastern Area, State and Private Forestry, has computed and 
compiled, from general data sources, erosion and sediment rates 
in forest land by the following categories: 1) undisturbed forest 
land, 2) managed logging, 3) unmanaged logging, 4) light grazing, 
5) heavy grazing, and 6) logging roads. The rates are shown by 
Water Resources Council Subareas, by State for the Northeastern 
20 States. The rates are not intended to be used for site specific 
estimates of erosion and sediment rate, but are intended for broad 
area planning purposes such as river basin planning and non-designated 
area 208 planning. These rates will be updated periodically as more 
data are gathered.

Northeastern Station

A truck-mounted crane was used to harvest timber from part of a 140-acre 
watershed in the central Appalachians. Sediment in the stream was 
monitored just below the logged area and at the mouth of the watershed. 
H-type flumes fitted with Coshocton wheels are installed at both 
places to measure streamflow and obtain a continuous sample of water 
for sediment determination. Road building and logging costs were 
determined by on-the-job tally of man and machine hours. Roads were 
constructed using culverts on live seeps and streams and all other 
drainage was provided by broad-based dips spaced at intervals of 200 
feet. Residual stand damage was determined by sampling after logging.

Results; (1) Sediment production was minimal and did not exceed amounts 
recorded from other areas for undisturbed forest land. (2) Logging 
costs were comparable to those reported being paid to local logging 
contractors using wheeled skidders. (3) The road system provided 
efficient access at a reasonable cost. (4) Residual stand damage, 
about 10 percent, was concentrated on small trees.

Oregon

Progress Report; Soil Erosion and Stream Sedimentation Research in 
Western Oregon, Forestry Sciences Laboratory, Corvallis, Oregon

Soil erosion often increases as a result of timber harvesting and 
construction of logging roads. The increase in soil erosion among 
sites currently under study in western Oregon has been variable, 
and increases are due to a variety of causes.
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The increase in suspended sediment yield has ranged from barely 
perceptible at Fox Creek (FC-1 and 3) to nearly 23 times the natural 
rate in the H. J. Andrews Experimental Forest (HJA-2). The general 
level of soil erosion increases with increasing average slope of 
the contributing basins. Also, the general level of erosion 
varies according to the erosion processes that deliver soil to 
streams and the occurence of large runoff events from heavy 
precipitation and snowmelt. The greatest natural rates of erosion 
occur at Coyote Creek where mantle creep is the dominant process. 
Natural rates are notably lower where sources of erosion materials 
are debris avalanches at the Alsea Study and streambank erosion at 
Fox Creek.

Standards of road construction have largely determined the rates 
of soil erosion from sites with high erosion potentials. At HJA-3, 
construction in 1959 was typical; road fills were not compacted 
and soil was sidecast downslope some of it reaching channels at 
the time of construction on slopes that frequently exceeded 60 
percent. Also, in December 1964 soon after timber was harvested, 
these experimental watersheds experienced one of the most severe 
runoff events in recorded history. About 81 percent of the material 
lost from HJA-3 over a 16-year period occurred in a 2-day period 
during this runoff. Roads were the source of most of this material. 
In CC-1 and CC-2, logging roads caused little erosion because of 
careful location, design, and construction even though the bedrock 
is deeply weathered and incompetent. The design called for 
compaction of subgrades and road fills and waste soil was transported 
to disposal sites. Taken together, these improved standards have 
undoubtedly contributed to the lack of erosion from these roads 
in CC-1 and CC-2. However, to date, these roads have not been 
impacted by a storm event of the magnitude experienced earlier 
at the H. J. Andrews. Roads have not been a source of sediment 
to streams at the Fox Creek site.

Suspended Sediment Concentration and Water Quality

The suspended sediment concentration of streams closely follows
streamflow. Maximum concentrations often occur just before peak
flows and minimum concentrations occur at low to moderate flows.
The close correspondence of the hydrograph and the suspended sediimnt
trace indicates that in many instances soil erosion is correlated
with streamflow. By contrast, suspended sediment traces that
do not follow storm hydrographs are often the result of soil
mass movements deposited directly into the channel. Streams reach
maximum concentration of 10-50 percent soil by volume when debris
torrents pass down channels.
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Chearcutting causes little soil erosion on gently to moderately 
sloping land surfaces, but on steeper sites with higher erosion 
potentials, much greater soil losses may result. At Fox Creek, 
increased soil erosion was easily prevented because of stable 
terrain and competent bedrock. Soils losses from the Alsea water­ 
sheds were relatively small although slopes are relatively steep. 
But complete clearcutting, such as was done at HJA-1 and CC-3, often 
cause much greater soil losses. Combined losses from roads and clear- 
cutting on steep land not only may degrade stream habitat by de­ 
position of sediment, but also such losses will eventually reduce 
productivity of forests on these landscapes. Harvest by shelterwood 
or very small clearcuts (CC-1 and CC-2) can greatly reduce soil 
losses. Depletion of soil also may be reduced by growing forests 
or long rotations on steep land such as that of HJA-1, 2, and 3.

There have been variable erosional responses to disposal of logging 
residue by broadcast burning. Where surface soils are well structured 
such as at the Fox Creek and H. J. Andrews sites, burning had no 
discernible effect on soil loss. But the principal source of soil 
lost from AL-1 was apparently surface erosion after an unusually 
hot slash fire. Such hot slash fires break down soil aggregates 
(Dyrness and Youngberg 1957).

Increased suspended sediment concentrations are the result of 
increased sediment supply to the channel caused by timber harvesting. 
Ten mg/1 of mineral sediment will not be noticed in a glass of 
drinking water. However, increasing concentrations, soon make 
the water undesirable for such uses as drinking, fish rearing and 
spawning, and recreation. Where timber harvesting has increased 
soil erosion, increased sediment concentrations in the stream 
are also evident. The streams with the highest concentrations 
are also those that continue to have the highest concentrations for 
the longest time among the sites. Fox Creek water meets the highest 
criteria of water quality at all times, whereas sediment concentrations 
in the other study watersheds exceeds the 10 mg/1 limit for drinking 
water. While undisburbed, Coyote Creek watersheds produced water 
of the poorest quality, but important increases in sediment con­ 
centration occurred only at CC-3. The greatest increases in con­ 
centration have occurred at HJA-1 and HJA-3.

Several general conclusions can be drawn from these studies. Forest 
vegetation effectively prevents soil erosion where the dominant 
process is debris avalanching. At the Alsea and the H. J. Andrews 
Experimental Forest sites, where debris avalanching is the pre­ 
dominant process, rates of erosion with mature forest cover were 
all low compared to adjacent harvested sites. Forest cover was 
much less effective in reducing erosion at Coyote Creek where erosion 
processes are earthflows and creep.
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The time required for vegetation to stabilize soils appears to be 
_related to the erosion potentials at the sites. Erosion potential 
generally increases with angle of slope. On gently sloping topography 
at the Fox Creek, there was essentially no increase in erosion after 
timber harvest. At AL-1, a vegetation stand composed of shrubs 
and herbs effectively controlled soil erosion 5 years after harvert. 
But soil erosion has continued at a rapid rate in HJA-1 and HJA-3 
and remains unaffected by a dense stand of shrubs and Douglas-fir 
regeneration 15 years after commencement of clearcutting in HJA-1 
and 18 years after roads were constructed in HJA-3. Roads and 
clearcutting cause the highest levels of soil erosion from the 
steepest sites, and erosion may remain active from these sites 
from more than 20 years. Soil erosion rate has continued unabatec 
on CC-3 for 7 years since clearcutting and stabilization of soils 
may be as long term as that observed at the H. J. Andrews site. 
A similar response to clearcutting can be expected on earthflows.

Published Since Last Report

Yee, C. S., and R. D. Harr. 1975. Soil factors influencing the 
slope stability of two cohensionless soils of the central Coast 
Range of Oregon. Northwest Sci. Prog, and Abstr., #121. 48th 
Meet. Ellensburg, Washington, March 27-29, 1975.

Physical properties, hydraulic characteristics, and shear strengths 
were determined for two major soils of the central Coast Range of 
Oregon. Although differing in parent material/ the two soils 
are very similar. Each exhibits a high degree of aggregation which 
markedly influences its shear strength and its subsurface hydraulic 
response to precipitation. Shear tests revealed large decreases 
in the angle of internal friction for saturated soils compared 
to dry soils. Such large decreases, atypical of cohensionless 
soils, appear related to soil aggregate stability under different 
modes of wetting.

Swanson, F. J., c. T. Dyrness, and R. L. Fredriksen. 1975. Land­ 
slides in the H. J. Andrews Experimental Forest, western Cascades, 
Oregon. Northwest Sci. Prog, and Abstr., #75. 48th Meet. Ellensburg, 
Washington, March 27-29, 1975.

The H. J. Andrews Experimental Forest near Blue River, Oregon can be 
divided into two zones of strikingly different susceptiblities to rapid 
soil mass movements. A stable zone occurs at elevations above 900-1000
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m and is underlain by lava flow bedrock. Since logging and roadbuilding 
began in 1950 only two small road-related sldies have occurred in the 
stable zone. The unstable zone, located below 1000 m and underlain by 
altered volcaniclastic rock, has been the site of 138 slides during the 
same period.

Swanson, F. J. and C. T. Dyrness. 1975. Impact of clearcutting and 
road construction on soil erosion in the western Cascade Range, Oregon. 
Geol. 3(7):393-396.

See preceding abstract. ..Slide erosion from clearcut areas in the unstable 
zone has totaled 6,030 m /km , or 2.8 times the level of activity in 
forested areas of the unstable zone. Along road rights of-way, slide 
erosion has been 30 times greater than on forested sites in the unstable 
zone. The combined management impacts in the unstable zone (assuming 8 
percent road right-of-way and 92 percent clearcut) appear to have increased 
slide activity on road and clearcut sites by about 5 times relative to 
forest areas over a period of about 20 yr.

Swanston, Douglas N. 1976. Erosion processes and control methods in 
North America. In XVL IUFRO World Congress Proceedings, Division I, 
1976. USDA For. Serv., Pac. Northwest For. and Range Exp. Stn., Corvallis, 
OR. p. 251-275.

Forest operations in mountainous regions of North America have a major 
impact on site erosion and accelerated transport of soil materials to 
the stream. The resultant downstream damage from aggradation and degradation 
of the channel frequently causes flooding and siltation of terrace atH 
lowland areas, destroys spawning habitat of anadromous fish, and prod-ices 
deleterious changes to estuarine habitats by siltation and channel 
alterations. This is particularly true in- the northwestern portion of 
the continent where mountains are in a dynamic stage of geomorphic 
development.

Swanston, Douglas N., and Frederick J. Swanson. 1976. Timber harvesting, 
mass erosion, and steepland forest geomorphology in the Pacific Northwest, 
j^a Donald R. Coates, ed., Geomorphology and engineering. Dowden, 
Hutchinson & Ross, Inc. Stroudsburg, PA. p. 199-221.

Creep, slump-earthflows, debris avalanches and debris torrents function 
as primary links in the natural transport of soil material to streams in 
the Pacific Northwest. Timber harvesting operations, particularly 
clearcutting and road construction, accelerate these processes, the 
former by destroying the stabilizing influence of vegetation cover an^ 
altering the hydrologic regime of the site, the latter by interrupting 
the balanced strength-stress relationships existing under natural conditions 
by cut and fill activities, poor construction of fills and alteration of 
surface and subsurface water movement.
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Fredriksen, R. L., D. N. Swanston, and F. J. Swanson. 1976. Sedinent 
yield from soil erosion and channel .storage after clearcutting and 
logging road construction, central western Cascade Range, Oregon. 1976 
Annu. Meet. Soil Sci. Soc. Am. Agron. Abstr. p. 184.

Although soil lost due to road construction was much greater than from 
clearcut areas, losses from clearcut areas have been longer lasting. 
Mass wasting was the delivery process on disturbed sites, while on 
undisturbed sites, streambank erosion was predominant.

Yee, Carlton S. and R. Dennis Harr. 1977. Influence of soil aggregation 
on slope stability in the Oregon Coast Ranges. Environ. Geol. 1:367-377,

Soil aggregation in two major cohesionless soils of the central Coast
Ranges of Oregon was found to be the most important soil property influencing
shear strength and movement of subsurface water. Mode of wetting rignificantly
affected angle of internal friction of both soils. Considering the*
large area covered by the two soils, aggregation appears to be an important
slope stability property of regional significance.

Yee, Carlton S. and R. Dennis Harr. 1977. Effect of wetting mode on 
shear strength of two aggregated soils. USDA For. Serv. Res. Note PNW 
303. 9 p.

See preceding abstract. High degrees of soil aggregation caused anomalously 
large angles of internal friction of 40°-42° for two cohesionless roils 
of the Oregon Coast Ranges. Soil aggregation and wetting by immerrion 
during shear tests caused angles of internal friction of saturated soil 
to be atypically 9.5  11 smaller than angles of internal friction of 
dry soil. Also, amounts of water-stable aggregates were 23 to 35 percent 
less after saturation by immersion of soil samples than after saturation 
by tension wetting. This suggests that the mode of wetting a sample may 
influence the apparent angle of internal friction for such soils.

Swanson, Frederick J. and Douglas N. Swanston. 1977* Complex masr- 
movement terrains in the western Cascade Range, Oregon. In Reviewr in 
Engineering Geology. Geol. Soc. Am. 3:113-124.

A variety of mass-movement processes interact to form complex mass- 
movement terrains in the western Cascade Range in Oregon. Slow, deep- 
seated (>5 m depth) processes of creep, slump, and earthflow operate 
simultaneous and sequentially, resulting in unstable conditions that may 
initiate rapid, shallow (<5 m) soil mass movements on hillslopes and 
debris torrents in stream channels. This combination of mass-movenent 
processes supplies large volumes of sediment to streams and determines 
the geometry of the channel and valley floor. Mass-movement terrarns 
involve a great variety of processes that transport earth minerals 
downslope by gravity. In the western Cascade Range, mass-movement
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phenomena need to be considered as an entire geomorphic continuum, as 
they act together in parallel and serial fashion. The mass-movement 
processes include a number of types of landslides, as well as related 
creep and certain stream-channel processes.

Ziemer, R. R., and D. N. Swanston. 1977. Root strength changes after 
logging in southeast Alaska. USDA For. Serv. Res. Note PNW-306, 10 p. 
Pac. Northwest For. and Range Exp. Stn., Portland, Oreg.

A crucial factor in the stability of steep forested slopes is the role 
of plant roots in maintaining the shear strength of soil mantles. Roots 
add strength to the soil by vertically anchoring through the soil mrss 
into failures in the bedrock and by laterally tying the slope togetlN «*r 
across zones of weakness or instability. Once the covering vegetation 
is removed, these roots deteriorate and much of the soil strength if 
lost. Measurements of change in strength of roots remaining in the soil 
after logging at Staney Creek on Prince of Wales Island, southeast 
Alaska, indicate that loss of strength in smaller roots occurs rapidly 
for all species the first 2 years.

Granite Creek Landslip Survey

Following a sluice-out producing storm in January 1974, on steep 
granitic slopes, a survey was conducted to determine the magnitude 
of resultant sedimentation and to compare damage in recent clearcuts 
versus interspersed uncut leave strips. Specific causes of land 
slips were investigated and related to the landform inventoried 
in each slip source area.

The study area is located on the west slopes of the Cascade Mountains 
in southwest Oregon. It encompasses a 200-acre area south of 
Granite Creek between the stream and a ridgetop, in Soil Resource 
Inventory Mapping Unit 61, Landtype 61 is a shallow granitic soil 
on steep, highly dissected slopes. It is extremely prone to debris 
avalanche failures. The study area includes 5 clearcut units, 
totalling 76 acres interspersed between 124 uncut acres. The 
clearcut units were high-lead yarded to a ridgetop road system.

The survey was conducted by tracing all sidestreams which sluiced 
into Granite Creek to their source. Lengths and widths of sluice 
paths were measured, and depths of soil loss were estimated.

The 1974 storm represented a recurrence interval in the study area 
which cannot be ascertained precisely. Based on data from the 
nearest precipitation and streamflow stations, the following 
recurrence intervals are indicated: Maximum storm intensity the
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recurrence interval for a 24 hour storm was somewhere between 
5 and 12 years. Flood frequency the recurrence interval was some­ 
where between 15 and 60 years. Frozen ground contributed to this 
high runoff event. Snowmelt was not a major factor, in contrast 
to usual flood producing storms in this area.

The frequency of sluice-outs from tributary intermittent streams 
in clearcuts was about 8 times as great, on a per acre basis, as 
in undisturbed areas. Sluices from intermittent streams in clear- 
cuts were much larger than in uncut areas. Clearcut acres yielded 
an average of 482 cubic yards of sediment per acre from sluice-outs 
versus 18 cubic yards per acre in the uncut areas. This represents 
a 27-fold increase in sediment production. These figures for clear-cuts 
include the road slips, of which all three occurred in clearcut units.

If roads are excluded, the accelerated sedimentation rates from 
logging only was by about 10 times (179 cubic yards per acre versus 
18 cubic yards per acre in the undisturbed area). In the clearcut 
units 17% of the acreage harvested suffered long-term damage from 
mass soil movement. Less than 1% of the acreage in the undisturbed 
area suffered such damage.

Ten out of twelve sluice-out source areas were in headwalls of 
intermittent streams. Major suspected causes of the sluice-outs are 
morality of small roots (which rapidly reduces soil tensile strength), 
log gouges from yarding, plugged culverts, and cut-and-fill slope 
failures. Management implications are discussed.

Umpqua National Forest 
Pacific Northwest Region 

U.S. Department of Agriculture 
Roseburg, Oregon 97470

Dallas R. Hughes, Hydrclegist
and 

Rudolph V. Edwards, Jr., Soil Scientist

The following Erosion and Sediment Studies on forested lands 
have been completed. Copies can be obtained by writing Clif Benoit, 
State and Private Forestry, United States Forest Service, Portland, 
Oregon 97208, or calling FTS 8-423-2727.

Oregon;

1.

2.

Goose Summer Lake Basin, Lake Country
a. Erosion range - .13 to 225 tons/acre/year.
b. Fluvial sediment range - .12 to 157 tons/acre/year.
c. Channel sediment range - 10 to 100 tons/mile/year.

Tillamook Basin, Tillamook County
a. Erosion range - .01 to 12 tons/acre/year.
b. Fluvial sediment range - .0001 to 10.8 tons/acre/year,
c. Channel sediment range - 6 to 531 tons Anile/year.
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Washington:

1. Palouse Basin (Idaho Portion)
a. Erosion range - .06 to 3.95 tons/acre/year.
b. Fluvial sediment range - .05 5o 3.36 tons/acre/year.
c. Channel sediment range - 10 to 150 tons/mile/year.

2. Entiat Basin, Chelan County
a. Erosion range - .001 to 4.17 tons/acre/year.
b. Fluvial sediment range - .001 to .265 tons/acre/year,
c. Channel sediment range - 2.5 to 300 tons/mile/year.
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GEOLOGICAL SURVEY

Research Activities

Active research projects concerned with the processes and principles 
of fluvial sedimentation are summarized in the following statemerts.

Mid Atlantic Region

Special Studies 

Length of Sediment Records

The study of data from long-term sediment records was initirted to 
determine the length of sediment record needed in order to obtair infor­ 
mation of a given quality. Consideration will be given to the effects 
of size of drainage area, climate, topography, land use, and other fac­ 
tors likely to affect the variability of the rate of sediment in streams. 
Criteria are also being developed by which computer methods can \ <* used 
to subtract out the -daily base flow from the listed daily flow to deter­ 
mine storm-event sediment discharge for these long-term records.

Recommended Methods

The "Sediment" chapter for the National Handbook of Recommerded 
Methods for Water-Data Acquisition passed final review and retyping. 
Final editing is scheduled for February-March and printing for April- 
May 1978.

ASTM Subcommittee on Fluvial Sediment

ASTM D-19 on water has been reorganized to include a subcommittee 
dealing exclusively with fluvial sediment. Present and future activity 
has been set for sections on (1) terminology, (2) sampling methods, (3) 
physical characterization, (4) chemical characterization, (5) optical 
properties, (6) morphology of water bodies, and (7) transport.

Upper Mississippi Region 

Special Studies

Studies of erosion and sedimentation rates in Coon Creek barin in 
the Driftless Area, southwestern Wisconsin, continued during 1977. Re- 
surveys of 20 transverse valley profiles were completed along survey 
lines originally measured in 1938-40. Also, several sediment-accumulation 
markers, such as buried roads, building foundations, and bridge piers, 
were excavated and related to reference bench marks and surveyed lines 
to supplement the sedimentation history. Sediment accumulation was 
measured in 5 reservoirs in the Coon Creek basin and in Lake Marinuka 
in nearby Beaver Creek basin.
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Upper Colorado, Missouri, 
and Great Basin Regions

Special Studies 

Elkhorn Subregion

A reconnaissance investigation was undertaken to determine whether 
the channels of the North Platte and Platte Rivers in western and cen­ 
tral Nebraska have been changing in character since the latter part of 
the 19th century and, if so, the general nature and extent of such 
changes. The 480-kilometer study reach extended from Minatare on the 
North Platte River to Grand Island on the Platte River.

Publications in Press

Williams, G. P., The case of the shrinking channels--The North Platte 
and Platte Rivers in Nebraska: U.S. Geol. Survey Circ. (in press)

Tongue-Powder Subregion

Work was continued on a study begun in 1974 to evaluate sediment 
yields and assess the impacts of surface mining on sediment yields in 
coal-rich Campbell County, Wyoming. A draft map showing source-area 
sediment yields was completed for all drainage areas upstream from coal 
outcrops to the basin divides for the whole county.

Sediment surveys of two stock ponds indicated that sediment yields 
were about 11 times greater from a small basin that was partially sur­ 
face mined and left unrehabilitated than from an adjacent unmined range- 
land basin. The mining was done about 25 years ago near Sheridan, 
Wyoming.

Upper Colorado and Missouri Regions

Studies begun in 1974 to obtain baseline sediment yields and to 
assess impacts of surface mining on sediment yields were continued in 
cooperation with the Bureau of Land Management. Four final Interagency 
reports containing sections on sediment yields were issued by the coop- 
erator for study areas in North Dakota, Montana, Wyoming, and New Mexico, 
Included in the reports were maps showing estimates of source-area sedi­ 
ment yields, maps showing channel conditions with respect to sediment 
transport, and estimates of sediment yields from small drainage basins. 
Estimates were made using the PSIAC method and extended with aerial 
photographs. A few stock ponds were surveyed in each study area and 
those data were used to check the PSIAC estimates. Work is progressing 
on four additional reports for study areas in the same four States.
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Tampa-White Subregion

A sediment-transport study, designed to measure the relation be­ 
tween hillslope erosion and stream channel aggradation, was continued 
in a small basin (1.06 sq mi) on the northwest corner of oil shale 
lease tract C-b in the Piceance basin, Colorado. Hillslope erosion is 
being measured by collecting runoff and sediment from five plots rep­ 
resentative of four of the vegetation-landform types found in the basin. 
Runoff and sediment is diverted by Gerlach-type troughs into barrels for 
measurement. Channel changes are measured by surveying monumented cross 
sections. During the period January 1 through September 20, 1977, three 
rainstorms and one snowmelt period produced approximately 11.2 ac-ft 
of runoff and 195 tons of sediment from the 1.06 sq mi basin. Those 
quantities were determined by projecting quantities measured at tl e 
plots to the total basin. Channel measurements show that the two largest 
storms caused net aggradation in the main channels. The capacity of the 
lower 3,600-ft reach of the main channel was reduced about 22 percent. 
The remainder of the channel aggraded slightly.

Monitoring of erosion at selected channel and hillslope sites 
throughout the Piceance basin also continued.

Great Ba^sin Region

Studies of the effect of simulated rainfall on the hydrology of 
small natural watersheds (370 m2) are being conducted in cooperation 
with the Bureau of Land Management. Included in the studies are the 
determination of sediment yield from watersheds under simulated rain­ 
fall of 38 mm in 45 minutes. During 1977, studies were conducted .at 
16 sites in Nevada and Utah for determination of the hydrologic aspects 
of grazing land. Administrative reports summarizing the data obtained 
on runoff, sediment yield, infiltration rates and chemical constituents 
in the runoff water are being prepared for distribution to the cooperator,

Publications

Lusby, Gregg C., 1977, Determination of runoff and sediment yield by
rainfall simulation, in Erosion: Research techniques, erodiT ility 
and sediment delivery: Geo. Abstracts, Ltd., Norwich, England.
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Special Studies 

Bedload Transport Research

The median particle size of bedload in the East Fork River, 
Wyoming, generally is coarse sand. To extend the relations of bedload- 
transport rate as functions of stream power, bedload data are being 
collected in rivers with gravel beds and gravel in transport. One 
study, in cooperation with the Alaska District, USGS, and the Alaska 
District, USCE, is for the Tanana River, Alaska, and includes data from 
both a braided reach and a single-channel reach. Another study, in 
cooperation with the Idaho District, USGS, and the Walla Walla District, 
USCE, is for the Snake and Clearwater Rivers in the vicinity of Lewiston, 
Idaho, and now includes six consecutive years of bedload and suspended- 
load measurements. Another study was begun in 1977 on the New Fork 
River, Wyoming, and is expected to be the site of intensive studies for 
gravel transport in streams.

The significance of the field studies is emphasized by a comparison 
of the observed sediments-transport rates.with rates computed using 
existing formulas. The comparison showed an inapplicability of existing 
transport equations,' at least those tested, to correctly predict sediment- 
transport rates as particle sizes and degree of heterogeneity of particle 
sizes increase from the values used in equation derivation.

Publications

Druffel, L., Emmett, W. W., Schneider, V. R., and Skinner, J. V., 1976, 
Laboratory hydraulic calibration of the Helley-Smith bedload sedi­ 
ment sampler: U.S. Geol. Survey Open-File Rept. 76-752, 63 p.

Emmett, W. W., and Leopold, L. B., 1977, A comparison of observed 
sediment-transport rates with rates computed using existing 
formulas (abs.): Proc., Eighth Ann. Geomorphology Symp., State 
Univ. of New York, Binghamton, Sept. 23-24.

Articles With Director's Approval

Emmett, W. W., and Thomas, W. A., 1977, Scour and deposition in lower 
Granite Reservoir, Snake and Clearwater Rivers near Lewiston, 
Idaho, USA: submitted to Jour. Internat. Assoc. Hyd. Research.

Articles in Review

Emmett, W. W., 1978, A field calibration of the sediment-trapping char­ 
acteristics of the Helley-Smith bedload sampler: U.S. Geol. Survey,

Emmett, W. W., Burrows, R. L., and Parks, Bruce, 1978, Sediment trans­ 
port in the Tanana River in the vicinity of Fairbanks, Alaska, 
1977: U.S. Geol. Survey.
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Bedload Samplers for Sediment In Streams: 
Development and Calibration

  This project is concerned with the development and calibration of 
bedload samplers for measuring the rates of transport and the size dis­ 
tributions of particles from about 2 to 64 mm in diameter. Promising 
existing, modified, and new bedload samplers will be studied and cali­ 
brated in a large laboratory flume to obtain one or more samplers cap­ 
able of measuring bedload transport accurately throughout the range of 
sedimentation conditions encountered in nature. Construction of the 
calibration facility at St. Anthony Falls Hydraulic Laboratory, Univer­ 
sity of Minnesota, will be completed in the spring of 1978» and sanpler 
testing will commence at that time.

Rio Grande Region

A project to study "channel adjustments downstream of Cochiti Dam 
on the Rip Grande" was continued and financed by Federal funds. TPe 
objectives were to document channel changes with time and distance 
downstream from the-dam. Cross-section data, streambed levels, and 
sediment size distributions, at 37 cross sections established along a 
59 mile study reach, were among the items studied for change from 1970 
through 1975, Funding for the project was discontinued September 30, 
1977. A basic data report is in preparation.

/ 
Estuarine sedimentation studies

Pacific Northwest Region 
Oregon-Washington Coastal Subregion

Sediments are rapidly filling the Tillamook estuary. Compositional 
analyses have been used to identify sediment contributions from three 
different sources; the major upland rivers, the shoreline, and the ad­ 
jacent ocean. The rate of filling, determined by radiocarbon dating, 
decreased about 6,000 years ago at about the same time as the rate 
of sea level rise decreased.

Mid-Atlantic Region .

Suspended- and bottom-sediment samples were collected at selected 
locations along the Potomac River Estuary for the purpose of defining 
areal and temporal variations in sediment concentrations and character­ 
istics. Suspended-sediment concentrations show the existence of a 
turbidity maximum in the central part of the estuary and exhibit a 
tidal cycle variation at most locations. Bottom sediments from channels 
are dominantly silt and clay size materials.
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California Region 

Forest Geomorphology

The U.S. Geological Survey in cooperation with the National Park 
Service has since 1974 been monitoring hillslope erosion processes, 
changes in stream channel geometry, and sediment discharge for a suit 
of drainage basins that impact in various ways upon the resources of 
Redwood National Park in northwestern California. This program pres­ 
ently (FY 1978) includes the following: (1) repeated surveys of 36 
stakelines on 10 prominent landslides, (2) repeated measurements of 
90 clusters of erosion and deposition pins, (3) repeated surveys of 
monumental stream-channel cross sections at 50 sites along Redwood 
Creek, 90 sites along tributaries to Redwood Creek, and 10 sites along 
Mill Creek, (4) determination of daily total sediment discharge at two 
sites along Redwood Creek, and (5) periodic determination of total sedi­ 
ment discharge at four additional sites along Redwood Creek, at one site 
on Mill Creek, and at 11 tributaries to Redwood Creek. In previous years 
periodic determinations were made at as many as 24 Redwood Creek tribu­ 
taries and 5 sites along Mill Creek. Sites were selected to represent 
a wide range of geologic, physiographic, and land use conditions. Data 
analysis is focused primarily on attempting to place limits on the rela­ 
tive importance of timber harvest and associated road construction in 
accounting for the exceptionally high sediment yields that characterize 
this area. Sediment discharge data collected through FY 1976 have been 
published. A series of interpretative reports is in preparation.

Special Studies (Not by River Basin) 

Countermeasures to reduce bridge losses

A report is in preparation on a three-year study of hydraulic 
problems and countermeasures at bridges, carried out by the Geological 
Survey for the Federal Highway Administration. Case histories of 210 
bridge sites in 28 States and 3 Canadian provinces have been written. 
Hydraulic problems, which include scour and bank erosion, are being 
related to stream type, to bridge characteristics, and to flow factors. 
The performance of countermeasures is being evaluated.

Sediment Studies in the Amazon River

As part of an international research effort on the geochemistry 
and sediment of the Amazon River, C. F. Nordin, Jr., R. H. Meade, and 
W. F. Curtis during the 1976 and 1977 flood season measured the sus­ 
pended sediment at five rated and a number of unrated cross sections 
of the Amazon River and in several of its major tributaries. Measure­ 
ments were made from the Research Vessel ALPHA HELIX (operated for the 
National Science Foundation by Scripps Institution of Oceanography), 
and the research involved scientists from Brazil, United States, Scotland, 
and Italy. Results of the measurements support the prevailing view that
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most of the suspended sediment in the Amazon system is carried by rivers 
that drain the Andes. Suspended loads measured both years at dbido,«! 
were near 4xl0 6 tonnes/day: about half of this was contributed by the 
Rio Solimoes, and at least another fourth was contributed by the Rio 
Madeira. Rio Negro contributed less than one percent of the total sus­ 
pended sediment measured at Obidos.

Sand (>63ym) comprised a fourth to a third of the material in sus­ 
pension during high water.

Silt and clay particles (<53ym) are not distributed uniformly  
either vertically through the water column or laterally across the 
river. Cross-channel differences in the concentrations of silt and 
clay particles can be related to incomplete mixing of tributary inflows 
or to secondary circulations in the channel.

The streambed is mostly fine sand with small amounts of gravel 
evident along sources of local outcrops.» Bedrock outcrops of conglom­ 
erates or clay of the Solimo'es or Alter do Chao Formations were encoun­ 
tered at several locations, especially on the outsides of meander bends.

Publications

Meade, R. H., Nordin, C. F., and Curtis, W. F., 1978, Suspended sedi­ 
ment in Amazon River during high-water seasons of 1976 and 1977 
(abs.): EOS, Transactions, Am. Geophys. Union, v. 59, no. 4.

Meade, R. H., Nordin, D. F., Curtis, W. F., Costa Rodrigues, F. M., 
Vale, C. M. do, and Edmond, J. M., 1978, Sediment loads in the 
Amazon River during the high-water season of 1977: submitted to 
Science.

Nordin, C. F., Jr., 1977, Graphical aids for estimating general sconr 
in long channel contractions: U.S. Geol. Survey Open-File Rept. 
77-837, 12 p.

Nordin, C. F., Jr., Meade, R. H., Mahoney, H. A., and Delaney, B. M., 
1977, Particle size of sediments collected from the bed of the 
Amazon River and its tributaries in June and July 1976: U.S. 
Geol. Survey Open-File Rept. 77-400, 18 p.

Nordin, C. F., Jr., and Skinner, J. V., 1977, Sediment-sampling equip­ 
ment for deep fast currents: Proc. of IAHR, 4 p.
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SOIL CONSERVATION SERVICE 

Publication and Special Studies

"An assessment of the sediment accumulation in pool 9 of the Upper 
Mississippi River," was submitted to the Great River Environmental 
Action Team and the Soil Conservation Service by the USDA Sedimentation 
Laboratory, Science and Education Administration, January 1978.

Cheetham, R.N., Jr., and Ahl, L. M., 1977, "Erosion and Sedimentation in 
Wisconsin Counties with Drainage to the Mississippi River and to the 
Wisconsin River Below Prairie du Sac Dam", Reference Report 4, Wisconsin 
River Basin Cooperative Study, USDA, Soil Conservation Service, 135 p.

Cheetham, R.N., Jr., 1977, "Working Bibliography for Land and Water 
Resources, Red Clay Area, Western Lake Superior", Wisconsin, USDA, Soil 
Conservation Service, 39 p.

"Estimating Sheet-Rill Erosion and Sediment Yield on Disturbed Forest 
and Woodlands", West Technical Service Center, SCS, Portland, Oregon, 
September 1977.

A sediment yield map for Idaho has been prepared and will be reproduced 
in 1978.

Trap Efficiency of Small Flood-Retarding Reserviors

In 1955 the Soil Conservation Service (SCS) initiated a study of the 
factors that determine how much of the sediment that reaches a small 
reservoir will be retained. Over the succeeding years data have been 
collected for extended periods from 18 SCS-designed reservoirs. Under 
agreement with the U.S. Geological Survey, (USGS) they measured the 
characteristics of sediment and patterns of flow entering certain of the 
reservoirs; the rate and amount of sediment passing the dams; and obtained 
sediment samples for analysis. Periodic measurement of the amount of 
sediment deposited in the reservoir and representative sampling has been 
done by the SCS and in some instances by the Agricultural Research 
Service.

During 1977 data collection by USGS was completed on the last two 
reservoirs: Highland Creek in California and Rock Creek #1 in Maryland. 
Terminal reports have been written by the USGS on 15 of the reservoirs 
and are planned for 2 more.

This study shows that during the early years of their design life the 
small ponded reservoirs trap 90 percent or more of the incoming sediment 
and the dry dams were 80 percent or more efficient in trapping sediment.
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APPENDIX A

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. NAW)EX 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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ES-Estuarine 
Zone or 
Estuary

DR-Drain 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.

SS-Specific An artificial conduit or other conveyance where pollutants 
Source are discharged (from factories, sewage treatment plants, 

etc.) into a water body or aquifer.

OC-Ocean A site located in any of the world f 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 (see 
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.
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Table 1. Code numbers and abbreviations used for States (and other areas) and code numbers used for counties and independent cit !<°s

STATES AND THEIR CODES

Alabama .....
Alaska .......

Arkansas .....
California .....
Colorado .....
Connecticut . . .
Delaware

Code Abbr. Code Abbr. 

....... 01 AL Hawaii..... 15 HI M«M«.hii<u.**«
...... 02 AK Idaho ...... 16
...... 04 AZ Illinois ..... 17
....... 05 AR Indiana .... 18
...... 06 CA Iowa ...... 19
...... 08 CO Kansas ..... 20
...... 09 CT Kentucky ... 21
. .... 1O P>F Louisiana  > >

District Of Columbia . . 11 nr Mainp  > *

...... 12 FL Maryland ... 24

...... 13 GA

ID Michigan .......
IL M'nflp*rt*a
IN M'iesiesinni

IA Missouri ........
KS Montana .......
KY Nebraska .......
LA Nevada .........
ME New Hampshire . .
MD New Jersey

AND ABBREVIATIONS

Code Abbr. Code Abbr. Code Abbr. 

  25 MA New Mexico "^ NM Smith Dakota . _ 4f> fin
26 MI New York
27 MN North Carolina . . .
28 MS North Dakota
29 MO Ohio

. 30 MT Oklahoma ......

. 31 NB Oregon .........
32 NV Pennsylvania ....

. 33 NH Rhode Island ....
34 N 1 Smith rarnlina _

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
. . . . 53 WA

42 PA West Virginia ... 54 WV
44 RI Wisconsin ..... 55 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
079
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
IOS
107
109
111
113
US
117
119
121
123

* Alaska 

Akbaiua
County
Autauga
Baldwin
Barbour
Bibb
Btount
Bullock
Butkr
Calhoun
Chambers
Cherokee
Chiton
Choc la*
Clarke
Clay
CidMintc
Coffee
Colbert
Conecuh
Coosa
Covington
Crenshav.
CuBman
Dak
DaBas
DeKaft
Klmore
F.scambia
Etowah
Fayette
Franklin
Geneva
Gieene
Hak

Houston
Jackson
Jefferson
Lamar
Lauderdak
Lawrence
Lee
Limestone 
Lowndes
Macon
Madison
Marengo
Marion
Marshall
Mobile
Monroe
Montgomery
Morgan
Perry
Pkkens
Pike
Randolph
RusseB
StCksr
Shriby
Sumtet
TaBadega
TaBapoosa

Con.
125 Tuscatoosa 
127 Walker
129
131
133

001
003
005
007
009
Oil
013
OIS
017
019
021
023
025
027
029
031
033
035
037
039
041
043
MS
047
M9
051
053
OSS
057
059
061
063
065
067
069
071
073
075
077
079
081
083
015
087
089
091
093
095
097
099
101
103
IOS
107
109
111
113

 aVj.jJLlaa.am'rt.aa. WMIUIlpUHl

WUcox
Winston

Arkansas
County
Arkansas
Ashky
Baxter
Benton
Boone
Bndky
Calhoun
CarroO
Chicot
Ckrk
Clay
Ckbume
Cleveland
Columbia
Conway
Cnkjwad
Cnwford
ClnllciMMii
Cross
DaBas
Desna
Drew
Faulkner
Franklin
Fulton
Garland
Grant
Greene
HcitipfteaM
Hot Spring
Howard
Independence
hard
Jackson
Jefferson
Johnson
Lafayette 
Lawrence
Lee
Lincoln
Link River
Logen
Lonoke
Madison
Marion
MiBer
Mississippi
Monroe
Montgomery
Titvada
Newton
OwchMa
Perry
PhBnps
Pike
Posntett
PoB:

Con. 
US Pope 
117 Prasrte
119
121
123
125
127
129
131
133
135
137
139
141
143
145
147
149

001
003
005
007
019
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
03S
037
039
Ml
M3
MS
M7
M9
OSI
OS3

Pukski
Randolph
St Francis
Saline
Scott
Searcy
Sebastian
Sevkr
Sharp
Stone
Union
VanBuren
Wathington
White
Woodruff
Yetl

Aftoona
County
Apache
Cochke
Coconino
Gate
Graham
Greenke
Maricopa
Mohave
Navajo
Pama
Paul
Santa Cruz
Yavapai
Yuma

California
County
Akmeda
Alpine
Amador
Butte
CaJavens
Cokisa
Contra Costs 
DrtNorte *
El Dorado
Fresno
Gknn
HumboUt
Imperial
Inyo
Kern
Kings
Uke
LAMM
LosAngeks
Madera
Mark)
MarJposa
Meadocuvo
Merced
Modoc
Mono
Montcrcy

< 
OSS 
OS7
OS9
061
063
065
067
069
071
073
075
077
079
Oil
013
065
017
019
091
093
095
097
099
101
103
IOS
107
109
111
113
US

001
003
005
007
009
Oil
013
OIS
017
019
021 
023
025
027
029
031
033
035
037
039
Ml
M3
MS
M7
M9
OSI
OS3
OSS
057
059
061

*»
Nape

Orange
Placer
Phimas
Riverside
Sacramento
SanBenlto
San Bernardino
SanDkfo
San Francisco
SanJoaquin
San LuisObtapo
SanMateo
*__»_  »tu**9Miia eMeWTn
Santa Clara
San la Cruz
Shasta
Sierra
Snkiyou
Sotano
Sonoma
Stanislaus
Suiter
Tehama
Trinly
TuJare
Tuohunne
Venture
Yoto
Yuba

Colorado
County
Adams
Ahunosa
Arapahoe
Archukta
Baca
Bent
Boulder
Chance
Cheyenne
CkarCieek
Concjot 
Costs*
Crowky
Cutter
Delta
Denver
Dolores
Douglas
Eagk
EBjert
El Paso
Fsemont
GarfieU
Gftpiot
timid
fiunnison
Hinsdak
Huerfano
Jackson
Jefferson
Kiowa

Cos). 
063 Kit Carson 
065 Lake
067
069
071
073
075
077
079
Oil
OS3
015
OS7
OS9
091
093
095
097
099
101
103
IOS
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

La Plata
Urimer
LasAnimas
Lincoln
Lopn
Mesa
Mineral
Moflat
Montezuma
Montrose
Morgan
Otero
Ouray
Park
PhiUps
PHkin
 WlLiajM  nowcfs
Pueblo
RioBlanco
RioGnnde
Rout!
Saguache
San Juan
SanMiguel
Sedgwick
Summit
Teller
Washington
Weld
Yuma

Connecticut
Cowry
FaarfleM
Hartford
Litchftdd
Middlesex
New Haven
New London
ToUand
Wtndhiin

DkttsctofCoNinbii
Washington

Dakwate
County
Kent
NewCastk
Sussex

Hate*
County
Abchua
Baker
Bay
Bradford
Btevaid
Broward
Calhoun
Charlotte
Otrus
Cky

a*,
021 Collier 
023 Columbia
02S
027
029
031
033
OSS
037
039
Ml
M3
MS
M7
M9
OSI
OSS
OSS
OS7
OS9
061
063
06S
067
069
071
073
07S
077
079
Oil
013
OIS
017
069
091
093
095
097
099
101
103
IOS
107

i 109 
111
113
US
117
119
121
123
12S
127
129
131
133

001
003
005
007
009

Dade
DeSoto
Dixk
Duval
Eacambia
Fkgkr
Franklin
Gadsden
Gsfchrkt
Glades
Gulf
Hamlton
Hardee
Hendry
Hernendo
Highlands
Hittsborough
HtiilMM

Indian River
Jackson
Jefferson
Lafayette
Lake
Lac
Leon
Levy
Liberty
Madison
MeUtatat
Marion
Martin
Monroe
Nassau
Okaloose
Okeechobee
Otaage
Oaceote
Palm Beach
Pasco
PfcwBes
Polk
Putnam
St Johns 
St. Luck
Santa Rosa
Sarasota
SemaBok
Sumter
SVWMIMC
Tayto
Union
Vosaato
WakuBa
Wahon
Washington

Gaae§1a
County
Apphng
Atkinson
Bacon
Baker
Baldwin

*At end of State listings.
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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, AND INDEPENDENT CITIES-Continued

Con.
053
05505"

059
061
063
065
067
069
071
073
073
077
079
Ml
0*3
0*5
0*7
0*9
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
177
179
111
113 
115
117 
1B9
191
193
195
197
199 
201
209
205 
307
309

003
005 
007
009
on
013 
015 
017 
019

EBsworth
Finney
Fotd
Franklin
Gaary
Cove
Graham
Grant
Gray
Creaky
Greenwood
Hamilton
Harper

HaskaB
Hodneman
Jeckson
MHwMft
JewaB
Johnson
Kaarny
Ungman
Uowa
Labetta
Lane
Lianenwofth
Lincoln
Law
Lota-
tyon
McPhanon
Marion
Marshall
Maade
Miami
MMcheB
Monttomery
Morris
Morion
Nemaha
Neosho
Ness
Norton
Osant
Osbone
Ottawa
Pawnee
PhBnpt

Pratl
RawUns
Reno
Repubnc
Rkc
RBey
Rooks
Rush
RussaB
SahM
Scott
a»     _j 
 RVWHU

Sheridan

Smith 
Stafford
StttMon

Thomas
Trefo

WaBace

WtchHa
WBson

JrJrJJjLWyandotte

Canary

AIlM
AftdiYMMI

Bamn
Bath
Bel 
BOOM

BUM**! oyd

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
Ml
OB3
0*5
M7
M9
091
093
095
097
099
101
103
105
107
109
111
113
US
117
119
121
123
I2S
127
129
131
133
135
137
139
141
143
145
147
149
ISI 
153
155 
157
159
161
163
165
167 
169
171
173
175
177
179 
111 
113
115
117
109
191 
193
195 
197 
199 
201
209

Boyk
Bracken
Bnethitt
Bnckinridtc
BuBitt
Butler
CatdweB
CaBoway
CampbeB
Cariilk
CarroO
Carter
Casey
Christian
Clark
day
Clinton
CrinendM
Cumberland
Davkss
Edmonson
EBtott
EstU
Fayatte
Fkmmg
Fteyd
FrankUn
Fulton
GaBattn
Canard
Grant
Graves
Grayson
Green
Greenup
Hancock
Hardm
Harlan
Harrison
Hart
Henderson
Henry
Hickman
Hopkini
Jackson
Jefferson
Jessamine
Johnson
Kenton
Knott
Knox
Lame
Laurel
Lawrence
Lee
Leslie
Lateher
Lewis
Lincoln
LMngston
Lotan
Lyon
McCtacken
McCrcary
McUan
Madison 
MatolTm

ManhaB
Martin
Mason
Maade
Mesrifee
Mercer 
Metcatfe
Monroe
Monttomary
linaaiiaMorgan
Muhknbert
Nakon 
Nicholas 
Ohio
Otdham
Owen
Owsky
PM4kton

Pike
PowaU
fUlaati
RobartsM
Rockcastt*

Con.
205
207
209
211
213
215
217
219
221
223
225
227
229
231
233
235
237
239

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
065
067
069
071
073
075
077
079
Ml
083
085
M7
0*9 
091
093
095
097
099
101
103
105 
107
109
111
113
US
117 
119 
121
123
125
127

001 
003 
005
007

Rowan
RusseB
Scott
Shelby
Simpton
Spencer
Taylor
Todd
Trie*
Trimbk
Union
Warren
WftNintftoii'
Wayna
Wcbfter
Whitky
Wotfe
WoOwVofd

Inajlmm
County
Acadia
ABen
Ascension
Assumption
AvoyeUes
Beauretard
BetnvUe
Bossier
Caddo
rakssku
CaUweB
Cameron
Catahouhv
CWboume
Concordia
DeSoto
East Baton Route
East CarroO
EastFsoclana
EvanfeUne
Franklin
Giant
Iberia
IberviBe
Jackson
Jaffetson
Jefferson Davit
Lafayette
Lafourchc
LaSaUe
Lincoln
Ltvtngston
WmAimnmMauuun
Morchouse
Natchitoches
Orieans
Ouachlta
Plaqueminet
PotateCoupee
Rapidei
Rod River
Richknd
Settee
St. Barnard
StChuks 
StHekns
St James 
St. John The Baptist
StLandry
St. MarUn
StMary
St Tammany
Tanajpahoa 
Teniai
Tenebonne
Union
Vermilion
Vamon
Waahintton 
Webster 
Wast Baton Route
Wast CarroB
WestFeliciena
Wiim

Msmrliiiiim
Coimry 
 arnsubk 
BerkaMn 
Bristol
Dukts

009
on
013
015
017
019
021
023
02S
027

001
003
005
009
on
013
015
017
019
021
023
015
027
029
031
033
035
037
039
041
043
045
047

510

001
003
005
007
009
on
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
Middlesex
Nan tucket
Norfolk
Plymouth
Suffolk
Worcester

Maryland
County
Alkfany
AmwArundet
Baltimore
Calvert
Caroline
Canotl
CecH
Charks
Dorchester
Frederick
Garret!
Harford
Howard
Kent
Montfomery
Prince Georges
Queen Armes
St. Marys
Somerset
Talbot
Washington
Wicomico
Worcester
Independent City
Baltimore City

htatet
County
Androscoggin
Aroostook
Cumberland
Franklin
Hancock
Kennebec
Knox
Lincoln
Oxford
Penobacol
Piscataquis
Sagadahoc
Somerset
Waldo
Washington
York

MkkitM
County
Alcona
Alger
Alktan ""***  
Alpena
Antrim
Arenac 
Baraga
Barry 
Bay
Benik
Barrien
Blanch
Calhoun
Can 
Charkvoix
Cheboygan
Chjppewa
Clare
Clinton
Cnwford 
Delta 
Dickinaon
Eaton
Emmet
Genease
Gladwin 
Gogebic
Grand Traverse 
Gnttot 
HiUtdak 
Houghton
Huron

Con.
065
067
069
071
073
075
077
079
081
083
085
M7
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

Ingham
Ionia
losco
lion
Isabella
Jackion
Kalamazoo
Kalkaska
Kent
Keweenaw
Lake
Lapeer
Leelanau
Lenawee
Livtngtton
Luce
Mackinac
Macomb
Mamstee
Marquelte
Mason
Mecosu
Menominee
Midland
Missaukee
Monroe
Monlcalm
Montmorency
Muskegon
Newaygo
Oakland
Oceans
Ogemaw
Ontonagon
OsceoU
Oscoda
Otsego
Ottawa
Picsque Isk
Roscommon
Sagiruw
St. data
St. Joseph
Sanikc
Schoolcraft
Shiawassee
Tuscola
VanBuren
Washtenaw
Wayne
Wexford

MwnesoU
County
Aitkbi
Anoka
Backer
Bdtrami
Ben ton
Big Stone
Blue Earth
Brown
Carlton
Carver
Can
Chippewa 
Chisago
day 
Ckarwater
Cook
Cotttmwood
Crow Wing
Dakota
Dodge 
Douglas
Fanbautt
FiUmote
Freeborn
Goodhue
Grant 
Hcnneniii 
Houston
Hubbard
IsantJ
Itasca
Jackion 
Kanabec
KandiyoM 
Kiltson 
Koochiching 
Lac Qui Park
Lake

077
079
081
083
085
08?
089
091
093
095
097
099
101
103
105
107
109
111
113
US
117
119
121
123
12S
127
129
131
133
13S
137
139
141
143
US
147
149
1S1
153
155
157
159
161
163
165
167
169
171
173

001
003
005
007
009
Oil
013
01 5
017
019
021
023
025
027 
029
031 
033
03S
037
039
041
043 
045
047
049
051
053
055 
057 
059
061
063
065
067 
069
071 
073 
075 
077
079

Con.
Lake of the Woods
LeSueur
Lincoln
Lyon
Mcleod
MahnomeT
Marshall
Martin
Meeker
Mille Laci
Mormon
Mower
Murray
Nicollet
Nooks
Norman
Otmtted
Otter Tatf
Penningtcn
Pine
PipeMom
Polk
PoDe  V|«v

Ramsey
Red Lakr
Rednootf
RenvjUe
Rice
Rock
Roseau
St. Louis
Scott
Sheiburn-
Sibky
Stearns
Steek ,
Stevcns
S«tft
Todd
Traverse
Wabatha
Wadena
Wastes
Washington
Walonwii
WiJkin
Winona
Wrighl
Yellow h'edicine

Missouri
County
Adah
Andrew
Ate hi son
Audrain
Barry
Barton
Bates
Ben ton
Bollinger
Boone
BuchansT*
Butler
CsldweU
Callaway 
Camden
Cape Gk-Mdeau 
CarroU
Carter
Cass
Cedar
Chanton
Chrittian 
dark
day
din ton
Cok
Cooper
Crawfon* 
Dade 
Dallas
Davkss
DeKalb
Dent
Douglas 
Dunklw
Franklm 
Gascon*** 
Gentry 
Gnene
Gnindy



Table 1. -Code numbers and abbreviations used for States (and other areas) and code numbers used for counties and independent cities   Cont.

STATES, COUNTIES, AND INDEPENDENT CITIES-Continued

Co*. 
Oil B*nk*
013 Barrow
019
01?
019
021
023
025 
027
029
031
033
035
03?
039
0*3
045
047
049
051
053
055
OS?
059
Ml
063
0(5
0(7
069
071
073
075
077
079
OBI
OB3
015
017
019
091
093
0X5
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
1«3
165
16?
169
171
173
175
m
179
Ulin
its
It?
IB9
191

Bartow
Ben HID
Beaten
«k*
Bteckley
Bnndey 
Biooki
Bfyan
BuBoch
Burke
Butt»
Calhoun
Camdcn
CandJer
dnoU
CatoOM
Charlton
Chatham
Qiattahoochee
Chatloofa
Cherokee
Oarke
day
Chyton
dutch
Cobb
Coffee
Colquitl
CohimbM
Cook
CoweU
Cnwford
Criip
Dade
Dewton
Decatur
DeKalb
Dodfe
Dooly
Doufherty
Douglas
Early
Eckob
Effincham
Elbert
Emanud
Evani
Fannin
Fayette
Floyd
Fonyth
Franklin
Fulton
GiJmer
GlMCOck
Glynn
Gordon
Gndy
Gttene
Gwinnctt
Habenham
HiB
Hancock
Hanlson
HMrii
Hart
Hewd
Henry
Houston
Irwin
Jackton
Jasper
Jeff Devil
Jefferson
Jenldm
Johnson
JOINS
Lamer
Lanier
Uwm
Lw
Ubarty
Lincoln
Lwi
Lowndee
LampkJn
NcDoffic
Mdntoih

Con. 
193 Macon 
195 Madison
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
255
257
259
261
263
265
267
269
271
273
275
277
279
281
213
MS
217
289
291
293
295
297
299
301
303
305
307
309
311
313
315
317
319
321

001
003
005
007
009

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029

Marion
MdlWCUMf
Mater
MltcheB
Momoe
MonttMHtfy 
Moqan
Murray
Mmcofte
Newton
Oconee
OtJethorpe
PauUtaf
Peach
Pickens
Pierce
Pflce
Pott
PriaaU
Putnam
QuKntan
Rabun
Randolph
Richmond
RockdtJe
Schley
Screven
Seminote
SpaMiM"i1 ^ 1 1 ^
Staphem
Stcwart
Sumter
Talbot
TaHaferro
TattnaD
Taylor
Tetfak
TerreB
Thomas
Ttft
Toombt
Towm
Treutfen
Troup
Turner
TwijB
Union
Upson
WaBcer
WaJton
Ware
Warren
Washington
Wayne
Webster
Wheeler
WUte
WUtBeU
WBcox
WUkes
Wilkinson
Worth

Hawaii
County
Hawan*
linn nil A.ffHHHMUPi
Kahwao
Kauai
Maul

Iowa
County
Adafc
Adam
ADamakee
ApOajWOOklB
Audubon
Ben ton
Black Hawk
Boone
Bwmer
Buchanan
BuenaVirta
Butkr
Calhoun
CarroB
Can

CM.
031 Cadar 
033 CenoGordo
035
037
039
041
043
045 
04?
049
051
053
055
057
059
061
063
065
067
069
071
073
075
077
079
OBI
OB3
015
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
177
179
181
183
185
18?
189
191
193
195
197

001
003
005

Cherokee
CMcluuaw
duke
day
Gay ton
Onion 
Cnwford
Dalai
Dark
Decatur
Dataware
D^ft MOVNS
DfcUnwn
Ouboouc
Emmet
Fayette
Floyd
Franklin
FfWIKMt
Gnene
Gnndy
Guthrk
Hamilton
Hancock
Hardin
Harrison
Henry
Howard
HumboUt
Ida
Iowa
Jackara
Jasper
Jefferson
lohnton
Janet
Keokuk
Kouuth
Lee
Unn
Louiai
Local
Lyon
Madison
Mahaika
Marion
ManhaO
Mtts
MitcheO
Monona
Momoe
Mont(oiMfy
Mutcatine
Olden
Oaceota
Pat*
PaJoAMo
Plymouth
Pocahontai
Polk
Pottawattamie
PowcBUH
RmajoU
Sac
Scott
Shefty
Stow
Story
Tama
Taylor
Union
VanBuren
WapeUo
Warren
WaaMnfton
Wayne
WeWer
Wtnnebato
WwneiMek
Woodbury
Worth
Wr%ht

Idaho
County
Ada
Adams
 .____. . 
VWIIBVCR

0
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
0(1
063
065
067
069
071
073
075
077
079
081
083
085
087

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
0(5
067
069
071
073
075
077
079
081
083
085
087
089
091

Mb 
Bear Lake
Benewah
MMjkam
Blame
Botoe
Bonnet
BonnevDe
Boundary 
Butte
Carnal
Canyon
Caribou
Catffa
dark
dearwatcr
Cutter
Eknore
FranJdn
Fremont
Gam
Goodtas
Idaho
Jeffenon
Jwomc
Kootenai
Latah
Lamhi
Lewis
Lincoln
Madison
Minidoka
Nat Pane
Oneida
Owyhee
Payette
Power
Sho shone
Teton
Twin Fans
Valley
WathMfton

Utooit
County
Adams
Alexander
Bond
Boone
Brown
Bureau
Calhoun
Carroll
Caw
Chempakpi
Chrittian
Clark
Oiy
Clinton
Coks
Cook
Cnwford
Cumberland
DeKalb
DeWitt
DouaJat
DuPate
Edfar
EoWBtiu
EtTintham
Fayette
Ford
Fnnklin
Fulton
CaUatin
Greene
Grundy
HamBton
Hancock
Hardin
Hendenonii- -,,
rIMWy
Iraquoit
Jackson
Jasper
Jefferson
Jersey
JoDavfeM
Johnson
ytnt,
Kankakae

C 
093 
095
097
099
101
103
105
107 
109
111
113
US
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
181
183
185
187
189
191
193
195
197
199
201
203

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

Mb 
KendeB
KM9C
Lake
US**
Lawrence
Lee
LJrtafrtOA

McTXMOueJt
McHenry
Mctean
Macon
Macouptn
Madison
Mation
MarthaD
Mason
Matstc
Monard
Maroer
Monroe
Moerifomery
MofBM
MmrfMc
0(k
Peorla
»*«y
Ftett
PBw
Pop*
PulaaU
 >,,*-- , nrawni
Randolph
Richland
Rocklaknd
StCMr
Saline
Sanfamon
Schuyler
Scott
Shelby
Stark
Stepbenson
TateweD
Union
Vermilion
Wabaah
Warren
WashmtlcM
Wayne
White
WMteside
WU1
WBUamson
Wmnebafo
Woodiord

Indiana
County
Adams
ABen
Bartholomew
Benton
Baukford
 oonc
Brown
CarroB
Cast
dark
day
dmton
Oawford
Daviess
Dearborn
Decatur
DeKalb
Dataware
Dvboto
EBchart
Fayette
Floyd
Fountain
Franklin
Fulton
Gibson
Grant
Gnene
Hamlton
Hancock
Hantton

OMk
063 N«-<*klu 
0(5 Hi-^v
0(7
0(9
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
12?
129
131
133
135
137
139
141
143
145
14?
149
151
153
155
15?
159
161
163
165
16?
169
171
173
175
177
179
181
183

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

Hcwart
thntt»stoa>
J***M
Jai^r
J*r
Jefferson 
Jtron*
JOVMOH
Kr*n
Kocfaako
U<«a«p
LsVe
U Porte
U<«refice
MT«SMI
Mnto*
Mi^haB
Mrrtta
Mi -mi
Mc^rae
M^Ve^r,
MxfM

NfWtOS)

NrMt
an
OfM«e
Oi^si
Pa*«
P.^
PB-
Ptt^ar
tf«V
Ps'iMdtl
Pk^nn
Randolph
Ripky
Ri«*
St Joseph
Sc<«t
«'%
Sf-^icer
S»"ke
St^ibcn
fa^wan
SvHtcrland
Ti^^vcanoe
Tli^'we)
Urton
VrntJiibttirii
VrtajaWon
V|>-«
WiNuai
Wi-^wi
Wi-^ck
Wi«*to»ion
Wr^ne
Wi»V
Wl^t
WI'«cy

Kf*eae
Cctnty
Al>«
Ar4etaM
Al-Wton
B«<her
B«ton
Bc^rbon
BfMrn
Bttler
d^
O"»tauqua
d'^okae
O^venne
drk
d~~
d^d
CeTey
C«Tunche
Ctwley
Cr^wford
Di-«tur
Di^Ntami
DrHohan
DcnaJat
E4<«ardt
El
Eft""
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Table 1. Code numbers and abbreviations used for Slates (and other areas) and code numbers used for counties and independent cities   Coot.

STATES, COUNTIES, AND INDEPENDENT CITlES-Continued

CM.
Ml
0«3 Hmy
015 HMmy

tawr 
MtafM

N«r Madrid

Ml
ON
ON
W
099
101
10S
10S
107
109
111
113
US
117
119
121
133
125
127 turion
129 Mac*
131 MBhr
133
135
137
139
141
143
145
147
149
151 Owjt
153 On*
155
157
159 Ptttfc
161
163
165
167
169
171
173
175
177
179
Ill
1U StdMMN
115 StChk
187 StFaaooh
1S9 StUmi
193 SteGMwrim
195 SMM
197 ScMyte
199
201 Scott
203
205
207 Stoddud
209
211
213 TMMT
215 TWM
217 VWM
219
221

Pony

Pofc

Rty

223
225
227 Worth
229

510 St. Lot* City

County 
Ml AdUM
OM Alcon
005 Ante
007 Attth
OM
Oil
013
015 Cam*
017 CkfckMMF
019 Choctaw
021 CMNCM
023 Ckriw
025 Cky

027
029 CopWi
031 Covfajt
033 DcSoto
035
037
039
041
043
045
047
049 Htodi
051
053
055
057
059
Ml JMMT
0(3 MtMon
0(5 JoflortonDwfc
0(7 JOM*
0(9 KOMMI
071 Uftyttto
073
075
077 UMMBM
079 UM*
Ml Lot
013 Lotion
015 Uneata
M7
M9
091
093
MS
097

rvvn P

^

101
IM
IM
107
IM PMURHw
111
113
115
117
119
121
123 Soon
125 Stekoy
127
129
131
133
135
137 Ttta
139 TlMM
141 -

041 H* 
043
045 tadMhBMta 
047 Uk» 
049 UwfcMdCMt 
051 Utorty 
053 
055 
057 
059 
0(1 
0(3 
065
0(7 Ptok 
0(9 
071 
073
075 Powder Kiw 
077 Fowl 
079 PnMe 
Ml 
OU
MS ROOM** 
M7 Kowbud 
M9 Smdon 
Ml SkorUM 
M3 StafBow 
MS StfDwiMi 
M7 SwMtGiM 
099 TOIM 
101 Took 
103 Tnuun 
105 
107 
IM Wftwu 
111 YoOowitoM 
113 YcDowitoMNMI 

Pwk-Pvt

143 Twfc*
145 UMM
147
149
151
153
155
157
159
161 Y
163 Y

001
003
005 Mite

OM C«rtK»
Oil CWMr
013
015
017 CMMt
019
021
023
025
027
029
031
033 C«fWd
035 Gkctw
037 GoUm Valky
039 GmriM

County 
Ml 
003 
005 Aithu 
007 
OM 
Oil
013  oKtat 
015 Boyd 
017 Btown 
019 Buffato 
021 Bwt 
023 BMtar 
025 OM 
027 Cidir 
029 Chu* 
031 CkMiy 
033
035 Chy 
037 Cotfw 
039 CM*« 
041 CMMt 
043 Mcota 
045 DWM 
047 DMTMM 
049 DoMl 
051 Dteon 
053 
055 
057 Diudy 
059 
Ml 
M3 
0(5 
M7 Go* 
0(9 tedM 
071 GoifMd 
073 Go** 
075 Gfwt 
077 GfMtey 
079 HiU 
011 HmMM 
OB3 H«hn 
015 lUyw 
M7 HMdwoek 
M9 HoH 
Ml Hookw 
M3 Howtid 
MS 
M7 
M9 KMTMT 
101 K*Hh

McTlMnM

Otoe

PhtM

8-py

ScotttBMT

103
105
107
IM
111
113
115
117
119
121
123
125
127
129
131
133
135
137
139
141
143 Pott
145 Rod
147
149
151
153
155
157
159
161
163
165
167
169 Thtyw
171
173
175 VOty
177
179
111 WobMr
113
1(5 York

Cbiauy 
Ml 
M3 
005 
007 
OM AMI 
Oil Awy 
013 Bowfott 
015 Bortfc 
017 
019 
021 
023 Bwlu 
025 Cibomii 
027 Grid** 
029 OMidM 
Ml Ctrtont 
M3 Cwma 
MS 
M7
M9 CMtoktt 
041 CkowM 
043 Cky 
MS Ckwwud 
047 CotumbM 
049 CHVM 
 51 GuabMka 
053 CwriMok 
055 
M7
059 Owrk 
Ml 
M3 
MS 
M7 Fohylk 
M9 Fawn 
071 GIMM 
073 G«Mt 
075 
077 
079 
Ml GwVwd 
M3 KMtw 
MS Hmtt 
M7 Hiywood 
ON
Ml Hortfo 
M3 Hok*

UcDowM

NtwHMMW

OMtow

MS Hyw
097
M9
101
IM
IM
107
IM
111
113
US
117
119
121
123
125
117
129
131
133
135
137
139
141
143
145
147 Pttt
149 Pott
151
153
155
157
159
161
163
165
167 SUidy
169
171
173
175
177 TynoB
179 (MM
111 VMM
113 Ww*
115
117
IM
191
in
195
197 YidkM
199 YuMty

Cbmuy

CM.
075 
077 
079 
Ml
on
MS

M9 Stwf-
Ml StM>
M3 Stat^
MS Tow^
M7 TtaT
M9 «w>
101 Win'
103 Wrt
105 WMI^

RttftKfbid

Ml
M3 Cm*
MS
007 CM
OM
Oil
013
013
017
019

Courvy 
001 
OM 
OM 
007 
OM 
Oil 
013 
015 
017 
019 
021 
023 
025
027 MorH 
029 
Ml 
M3 
035 
M7 
M9 
041

UMNow

Bttto

Ml
003
005
M7
OM
Oil
013
015
017 Ctm
019 Cmtot
021 Dkkoy
023 DM*
025 Dun
027 Eddy ,
029 EMHOM
033 GoUonVMty
035 Gmd Fortes
037 Gturt
039 Gffcp
041 MMtMjK
043 Kidte
045 UMonn
047 LOMJI
049 MeHMiy
051 -
053
055
M7
099
Ml
M3
0(5 OHw
M7

071 RMwy 
073

Ml Bon^MBo
OM Cmr*
QQ5 OW^AS
M7 CoUV
OM Cwrr
Oil
013
013
017
019
021
023 HI* So
025 LM
027 Unroto
02t
029
MlMl 
033

McIM*

MS Ote^
037 QMV
M9 RtoAafM
041 Roc-writ
043 SM*W*|
045 SmJwui
M7 
049
051 SiHT*
M3 Soerno
MS TMT
057 TOTM*
M9 IMm
Ml Vwmcto

Ml OwHMl
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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. CM.
003
005
007
009
Oil
013
OIS
017
019
Oil
021
027
029
031
033

S10

001
003
DOS
007
009
Oil
013
OIS
017
019
021
023
025
027
029
031
033
03S
037
039
0*1
043
045
047
049
OSI
053
055
057
059
061
063
065
067
069
071
073
075
077
079
Oil
083
085
087
089
091
093
095
097
099
101
103
105
107
109
111
113
115
117
119
121
123

001
003
005
007
009
Oil
013

Clark
Douglas
Elko
F.smeralda
Eiucka
HumboUt
Under
Lincoln
Lvon * /**"
Miftcfv
Nyc
Penhinf
Storey
Washoe
White fine
Imlepemltnl City
Carson City

NtwVoffc
Count)-
Albany
AUegany
Bronx

Caltaraugus
Cayuga
Chautauqua
Chemunf
Chenango
CUnlen
Coiunibia
Cortland
Delaware
Dutcheu
Erie
Essex
Franklin
Fulton
Genesee
Creene
Hamilton
Herkimcr
Jeffenon
Kino
Lewis
Livingston
Madiion
Monroe
Montgomery
Nassau
New York
Niagara
Onekto
OitonMfat
Ontario
Orai*
Orleans
Otwego
Otsego
Pulnam
Queens
Rensselaer
Richmond
Rockland
St. Lewrcnce
Saratoga
Schenectady
Schoharte
Schuyler
SCMCt

Steuben
Suffolk
Sullivan
Ttega
Tompkini
Ubler
Warren
Washington
Wtyne
Westchester
Wyomine
Vile.

Ohio
County
Adamt
Alien
AihliiHt
Ashtabula
Athens
AugUiie
Behnont

015
017
019
021
023
02S
027
029
031
01)
035
037
039
041
043
045
047
049
051
053
055
057
059
061
063
065
067
069
071
073
075
077
079
Ml
083
085
087
089
091
093
09S
097
099
101
103
105
107
109
III
113
115
117
119
121
123
I2S
»27
129
131
133
135
137
139
141
143
145
147
149
151
153
I5S
157
159
161
163
165
167
169
171
173
175

001
003
005
007
009
Oil
013
015

Brown
Butler
Canon
Cnamoatan^.IMIM|'H^H

Clark

Clinton
Columbian!
Coshocton
Ciawford
Cuyahofa
Darke
Defiance
Delaware
trie
Fab-field
Fayetle
Franklin
Fulton
CaUia
Geaun\rfmuff

Creene
Guernsey
Hamilton
Hancock
Hardin
Hufison
Henry
Highland
Hocking
Hobnet
Huron
Jackton
Jefferson
Knox
Lake
Lawrence
Lickim
Logan
Lorain
Lucas
UmAim^m,manon
Mahoninf
Maikm
Medina
Mei|.
Mercer
Miami
Monroe
Monlfomtry
Morgan
Morrow
Muskingum
Noble
Ottawa
Paulding
Perry
Pkkaway
Pike
Portage
Prebtt
Pulnam
Rkhland
Ron
Sandusky
Scioto
Seneca
Sndby
Slark
Summit
Trumbull
Tuscarawas
Union
Van Wen
Vinton
Warren
Washington
Wayne
Williams
Wood
Wyandot

Oklahoma
County
Adait
Alfalfa
Atoka
Beaver
Backkam
Blame
Bryan
Caddo

AND INDEPENDENT CITIES-Continued

Con.
017
019
021
023
025
027
029
031
033
03S
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
OW
101
103
105
107
109
111
113
MS
117
119
121
123
125
127
129
131
133
135
137
139
141
143
145
147
149
151
153

001
003
005
007
009
Oil
013
015
017
019
021
023
025
027
029
031
033
035
037
039

Canadian
Carter
Cherokee
Choctaw
Cimarron
Cleveland
Coal
Continent
Cotton
Ctaig
Creek
Custer
Delaware
Dewey
F.UU
Garfiekt
Garvin
Gndy
Grant
Greet
Harmon
Harper
Haskell
Hughes
Jackson
lefferson
lohnslon
K«y
Kingfisher
Kiowa
Latimer
LeFtore
Lincoln
Logan
Love
McOata
McCurtain
Mclntosh
Major
Marshall
Mayes
Murray
Muskogee
NoWe
Nowata
Okfuskee
Oklahoma
Okmulgee
Osage
Ottawa
Pawnee
Payae
Pittsburg
Pontotoc
Pol tawa tonne
Pushmataha
Roger MiUs
Rogers
Seminok
Sequoyah
Stephens
Texas
Tillman
TuKa
Wagoner
Washington
Washita
Woods
Woodward

Oregon
County
Bakei
Benlon
Clackamas
Clatsop
Columbia
Coos
Crook
Curry
Deschutes
Douglas
Gilliam
Grant
Harney
Hood River
Jackson
Jefferson
losephine
Kfemath
Lake
Lane

OML
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
105
107
109
111
113
115
117
119
121
123
125
127
129
131
133

001
003
005

Lincoln
Linn
Malheur
Marion
Morrow
Multnomah
Polk
Sherman
Tillamook
Umatttla
Union
Wallowa
Wasco
Washington
Wheeler
Yamhill

Pennsylvania
County
Adams
Allegheny
Armstrong
Beaver
Bedford
Berks
Blair
Bradford
Bucks
Butler
Cambria
Cameron
Carbon
Centre
Chester
Clarion
ClearfieU
Clinton
Columbia
Crawford
Cumberland
Dauphin
Delaware
Eft
Erie
Fayette
l-orest
Franklin
Fulton
Greene
Huntington
Indiana
Jefferson
Juniata
Lackawanna
Lancaster
Lawrence
Lebanon
Lehigh
Luzerne
Lycoming
McKean
Mercer
Miffiin
Monroe
Montgomery
Montour
Northampton
Northumberland
Perry
Philadelphia
Pike
Potter
Schuylkill
Snyder
Somerset
Sullivan
Susquehanna
Tioga
Union
Venango
Warren
Washington
Wayne
Westmoreland
Wyoming
York

Rhode Island
County
Bristol
Kent
Newport

Con.
007
009

001
003
005
037
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

003
005
007
009
Oil
013
OIS
017
019
021
023
025
027
029
031
033
035
037
039
041
043
045
047
049
OSI
053
OSS
057
OS9
061
063
065
067
069
071
073
075
077

Providence
Washington

South Carolina
County
AbbeviBc
Aiktn
ABendate
Anderson
Bamberg
Barnwell
Beaufort
Berkeley
Cathoun
Charleston
Cherokee
Chester
Chesterfield
Clarendon
Colteton
Darlington
Dilhw
Dorchester
EdgefieU
Fairfidd
Florence
Georgetown
Greenville
Greenwood
Hampton
Horiy
Jasper
Kershaw
Lancaster
Laurens
Lee
Lexington
MeCormick
Marion
Marlboro
Newbeny
Oconee
Onngeburg
Pkkens
Rkhland
SaJuda
Spartanburg
Sumter
Union
Williamsburg
York

South Dakota
County
Aurora
Beadle
Bennetl
BonHomme
Brookings
Blown
Brute
Buffalo
Butte
Campbell
Charles Mix
Clark
Clay
Codlngton
Cor son
Custer
Davison
Day
Deud
Dewey
Douglas
Edmunds
Fall River
Faulk
Grant
Gregory
Haakon '
Hamlin
Hand
Hanson
Harding
Hughes

Hyde
Jackson
Jeraukt
Jones
Kingsbury

Con.
079
081
083
085
087
089
091
093
095
097
099
101
103
105
107
109
111
113
US
117
119
121
123
125
127
129
131
135
137

001
003
005
007
009
Oil
013
OIS
017
019
021
023
025
027
029
031
033
035
017
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
III
U3
115
117
119

Uk-
Lavrencc
Lincoln
Lyrian
McTook
McPhcrson
Marshall
Her*
Hellene
Mir«
Mirnehaha
Mo->dy
P0II ̂ tAftOfl

ParVins
Potter
RoVrts
Sarborn
Shannon
Spink
Stanley
Sully
1VM
Tin*
Turner
Un<on
Wa'wotth
Wa-Habaugh
Yaikton
ZittMch

Temeieat
fl»<w>
AnWson
B*«ord
Be i ton
Blrdsoe
B*r«nt
BriMMey
Ct-npbefl
Cation
Ca-roll
Ca-fer
Ch-Mham
ar'«er
Cfeihorne
Q"
Ce-ke
Cttftt
C»x:ketl
C«<nberland
Di-rtdson
D<^%tur
DrKalb
Ditkson
Dj-er
Faoette
Ffttress
Fniklin
Glbson
Giles
Gninger
Greene
Grundy
Hambleii
Hamilton
Hincock
Hirdeman
Hudin
Hiwkins
Hi vwood
Hmderson
Hinry
Hkkman
Houston
Humphreys
Ja-kson
Je^erson
JcVnson
Knox
Luke
Uwderdak
Lawrence
Lfwis
Lincoln
Loudon
M Vinn
M Nairy
M^-on
Mvtison
M -ion
M -shall
M ,ty

250



Table 1. Code numbers and abbreviations used for States (and other areas) and code numbers used for counties and independent citif*   Cont

STATES,

COB- QM.
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
Id
1(3
1(5
1(7
1(9

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
0(1 
0(3
?(5
0(7
0(9
091
093
095
097
0*9
101
103
105
107

|- .

Homo*
Montgomery
Moor*
Morgan 
Obton 
Omton 
Perry
Picket!
Pott
Putnam
RhM
Roan*
Robertton
RvttMffOfd)
Scott
SaqualcbJa
Sorter

Sirm*
Sttwart
SuUvM
Suiraer
Tkpton
TnxHdak
Unicoi
Union
Van Bum
Warren
Washington
Wayne
Weekky
White
WBUaimon
Wfaon

T«xa*
County
Andenon
Andrew*
Angettna
Aranau
Archer

Atascosa
Auatrn 
Bailey
Bander*
BaMrop
Baykv
Bee
Bel 
Bexar
Btenco
Borden
Boeque
Bowl*
Btazoria
Brno*

BttMO*
Brook*
Brawn
Buriewn
Bumel
Caldwei
Calhoun
CaBahM
Cameron
Camp
Canon
Can
Castro
Chamber*
Cherokee
Children
Clay
Cochran
Coke 
Coleman
Couw
CoUngsworth
Colorado
Comal
Comanche
Concbo
Cook*
Coryei
Cotde
Crane
Crocket!
Crceby

109
111
113
115
117 
119 
121 
123
125
127
129 
131
133
135
137
139
141
14*
145
147
149
151
153
155
157
159
161
163
165
167
169
171
173
175
177 
179
1(1
1(3
1(5
1(7
1(9
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
Ul
2(3
2(5
2(7
2(9
291

CuAetson
DeBam
Dafeas
Dawatm
DM/ Smith 
Doha 
DeMiton 
Da Win
Dickens
Dtmmh
Dontey 
Duval
Eastfand
Ectot
Edwards
EBJs
El Pew
Erath
F»Jh
Faiuun
Fayette
Fisher
Ftoyd
Foard
Fort Bend
FrankMn
Freestone
Frio
Gate**
Galveston
Gem
GDespie
Glastcock
Golfed
Gontaks 
Gray
Gnywn

Crime*
Guadahip*
Hak
Hal
Hamlton
Hantford
Hardeman
Hardin 
Harris
HAnnon
Hanky
HaakeH
Hays

Hidalgo
H«
Hockky
Hoo*
Hopkins
Houston
Howard
Hudtpath
Hunt
Hutchmwn
Irton
Jack
Jackwn
laaper
Jeff Davei
Jefferson
JtmHogg
JhnWeis
Johnton
Jones
Kama*
Kaufman
Kandal
Kanedy
Kant
Ken 
Ktmbk
Kmg
Kinney
Kkberg
Knox
Lamer
Lamb
Lampuas
LaSaBa
Lavac*
LM
Leor
Liberty

COUNTIES, AND INDEPENDENT CITIES-Continued

Con.
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
3(1
3(3
3(5
3(7
3(9
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
Llptcomb
Live Oak
Llano
Loving 
Lubbock 
Lynn 
McCuDoch
McLennan
McMulkn
Madiaon
Marion
Martin
Mason
Matagorda
Maverick
Medina
Menard
Midland
MB*m
Mil*
MrtchaU
Montague
Montgomery
Moon
Mooris
Motley
Nacogdoches
Navarro
Newton
Nolan
Nueces
OchBtno
OUham

PHoPtato
Panok
Parker
Farmer
Pecos
Pott
FOttW
Presidio
Rakns
RandaB

aST
Red Rim
Reeves
Refugio
Robvti
Robartaon 
Rockwal
Runnels
Rusk
Sabine
SanAugHstinK
San Jacmto
SanPitrtcio
SanSaba
Schkichcr
Scurry
Shacketford
Shelby
Shermen
Smith
Somervel
Starr
Stephens
Sterling
Stonewall
Sutton
Swiaher
Tarrant
Tayter
Tom!
Terry
Thf ockinof ton
TKus 
Tom Green
Travk
Trinity
Tykr
Upshur
Upton
Uvakk
Val V'erfe
VanZandt
Victoria
Walker
Waller
Ward

Con. Con.
477
479
411
4(3
4(5
4(7 
4(9 
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
on
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
OBI
0(3

taV*M»hlMtn.ntwnnnywn
Webb
Wharton
Wheeler
WicMta 
WUbarger 
WOlacy 
WfUkmson
Wflaon
Winkler
Wte 
Wood
Yoakum
Young
Zapata
Zavala

Utah
County
BMW
Box Elder
Cache
Carbon
Deggett
Devil
DuchtSM
Emery
GarflaM
Grand
Iran
Juab
Kane
Mittard
Morgan
Ptate 
Rich
Salt Lake
San Joan
Sanpete
Saviar
SummH
Tooek
Uintah
Utah
Waaatch
WuMflftoB 
Wayna
Weber

Yin**
County
Accomack
AnMHUalto
ABethany
AmeHa
Amhent
Appomattox
Arlington
Aufurta
Bath
Bedford
Bland
Boletourt
Brumwick
Buchanan
Buckingham
Campbel
CaroHne
CarroU
diaries City
Charlotte
Chesterfkk)
Clarke
Cnig
Culpeper
Cumberland
Dkkenwn
DinwUdk
EMU

Fauquiar
Fteyd
Fluvanna
Franklin
Frederick
Giles
Gloucester
GoocMand
Gnywn
Green*
Gainntto
Halifax

0(5
M7
0(9
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 
1(1
1(3
1(5
1(7
191
193 
195
197
199

IK
510
SIS
520
530
540
550
560
570
5(0
590
595
600
610
620
630
640
650
660
670
67(
6(0
690
700 
710
720
730
740
750
760
770
775
7(0
790
(00
(10
(20

Hanover
Hanrico
Henry
Highland

James CHy 
King and Queen 
King George
UngWittam
Lancartar
LM 
Loudoun
Loukw
Lunenburg
Madkon
Mathew*

MiddWsn
Montgomery
Naneemond
Nelson
New Kant
Northampton
NmBiumbsiUnd
Nottoway
Orange
Page
Patrick
Ptttiylvania
Powhatan
Pilmie Edward
Prince George
PiuwH WUam
Pulaeki
Rappahannocfc 
Richmond
Roanok*
Rockbridge
Rockingham
RuMSfl
Scott
Shenindoah
Smyth
Southampton
Spotty tank
Stafford 
Surry
SuaaM
Tacewd
Warren
Washington
Westmoreland 
Wte
Wyttb*
York

Mfrpmtfenr Cn>
Akxandrk
Bedford
Bristol
Buen* Vista
ChariottesvBk
Chesapaak*
CUfton Forge
Colonial Ketjhts
Guvifnftofi
Danvffla
Empotin
Fairfax
Fait* Church
Franklin
Fredericksburg
Calax
Hampton
Harrisonburg
Hopcwel
Lexinfton
Lynchburg
MartinevBie
Newport New* 
Norfolk
Norton
Petersburg
Portsmouth
Radtord
Richmond
Roanoke
3akm
South Boston
Staunton
Suffolk
Virginia Beach
Wayiwsboro

<
00
(40

VT

001 
00) 
005
007
009
on
013
015
017
019
021
023
025
027

001
003
005
007
009
Oil
013
015
017
019
021
023
025 
027
029
0*1
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

Con.
WeWajejapuag
Winchester

Vennont
County 
Addkon 
t^gcei

Eaetx
FniMta 
Grand Ida
LamoBk
fW*Morange
Ortsans
Rutland
Washington

Windsor

County
Adams
Asottn
Benton
Chelan
CInBam
Cluk
Cohimbk
Cowttt
Douglas
Ferry
FrankUn
GarfiaU

Grays Harbor
latend
Jefferson
King
Kttsap
Kitlltas
Klickitat
Lewis
Uncote
Mason
Okanogan
Pacific
PendOietue
Pierce
San Juan
Skagh
Skamania 
tiHinnmieh
Spokan*
Steven*
Thurston
Wahkiakuffl
Walk Walla
Whatcom
Whitman
Yakima

Wlatonakj
County
Adams
Ashknd
Barton
MyiWd
Brawn
Buffalo
Burner!
Calumet
Chippewa
Cbrk
Columbk
Crawford
Dane
Dodge
Door
Douglas
Dunn
EauCUre
Florence
Fond Du Lac
Forest
Grant
Green
Green Lake
Iowa
Iran
Jackwn
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, AND INDEPENDENT CITlES-Continued

Com.
057
059
Ml
M3
M5
M7
M9
071
073
075
077
071
079
Oil
013
OU
017 
0*9
091
093
095
097

IMNWI
Kenodtt
Kewaunee
La Crone
Lafayette
Lamtode
Lincoln
Manitowoc
Marathon
Marinette
Marquette
McBomlnit
MihnukM
Montoe
Oconto
Oneid*
Oirtatam*
OlaMlltM
fipin
Pierce
Poft
Portage

CM. WeetVk*nai
099
101
103
105
107
109
111
113
115
117
119
121
123
125
127
129
131 
133
135
137
139
141

Price
Racine
RfchtMd
Rock
Rmk
StCrobt
Sank
Sawyer
Shawano
Sheboypn
Taylor
Tramneetoiii
Verne*
Via.
Walworth
WaAburn
WaaHfafton 
WMukMkm
Wmpaca
Wawhara
Wtnnebafo
Wood

001
003
005
007
009
on
013
015
017
019
021
023
025
027
029
031 
033
035
037
039

County
Befbour
Berkeley
BOOM
Bnxton
Brooke
CabeD
CaDKMin
Clay
Doddridt*
Fayette
Qkner
Grant
Gnenbrier
HampAhe
Hancock
Hardy 
tteiteM
Jackaon
Jeffenon
KBMWA*

Com.
041
043
045
047
049
051
053
055
057
059
MI
M3
M5
M7
M9
071
073 
075
077
079
Oil

Uwto
Lincoln
Lo«an
McDoweH
Marion
Mar man
Muon
Mercer
Mineral
Minfo
MononfaUa
Monroe
Morgan
Nicholu
Ohio
Pendleton
Plaaaanlft 
Pocahontai
Preiton
Putnam
RaleHh

Com.
013
015
017
<W9
091
093
095
097
099
101
103
105
107
109

001
003
005
007

Randolph
RitcUe
Route
Summers
Taylor
Tucker
Tyter
Updwr
Wayne
Wobttcr
Wetiel
Win
Wood
wyomim
wyomrim
County 
Aftany
Bi| Horn
CMpbeO
Carbon

Com.
00)
Oil
OU
015
01T
OH
021
OK
OK
or
02T
031
033
035
037
039
041< 
043
or

Convene
Crook
Fremont
GO*M
HotSprinp
lomMon
Laramie
Lincoln
Natrona
\tl(A*mwmmoovire
Park
Platte
yiitiUfaft
Sabktte
Sweetwater
Telon
Utata
WaahaUe
Ttfmmjtnn

Alaska
Census division 

010 Aleutian Islands 
020 Anchorage 
030 Angoon 
040 Barrow-North

Slope 
050 Bethel

Con.
060 Bristol Bay 

Borough
070 Bristol Bay 
080 Cordova-McCarthy 
090 Fairbanks 
100 Haines

Con.
110 Juneau 
120 Kenai-Cook

Inlet
130 Ketchikan 
140 Kobuk 
ISO Kodiak

Con.
160 Kuskokwim 
170 Matanuska-

Susitna 
Nome
Outer Ketchikan 
Prince of Wales

ISO 
190 
200

Con.
210 Seward 
220 Sitka 
230 Skagway-

Yakutat 
240 Southeast

Fairbanks

Con
250 Up-»er Yukon 
260 VaMez-CWtina-

Vhittier
270 Wa-te Hampton 
280 WrMigell-Petersburg 
290 Yukon-Koyukuk
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Table 2 NAWDEX Organizational Codes 

Foreign Organizations

Organization Name

Inland Water Directorate, Water Resources Branch, Canada 

Federal Organizations

USBLM Bureau of Land Management
USER Bureau of Reclamation
USCE Corps of Engineers
USEPA Environmental Protection Agency
USERD Energy Research and Development Administration
USFS Forest 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

AZ001 Water Resources Research Center, Arizona University
AZ003 Arizona Game and Fish Department
AR001 Bureau of Environmental Engineering, Arkansas

Department of Health
CA001 California Department of Water Resources 
CA009 California State Water Resources Control Board 
CA059 Orange County Health Department, California 
CA06A Lahontan Region, California Regional Water Quality

Control Board
CA066 Southern California Edison Company 
CA070 San Diego State University, Center for Marine Studies,

California
CA092 San Luis Obispo County Health Agency, California 
CA103 Moss Lunding Marine Laboratory, California 
CA10A University of California, Sanitary Engineer Research

Laboratory
CA105 University of California, Lawrence Livermore Laboratory 
CA113 San Francisco Bay Region, California Regional Water

Quality Control Board 
CA114 Central Coast Region, California Regional Water Quality

Control Board 
CA115 Los Angeles Region, California Regional Water Quality

Control Board
CA119 San Diego Region, California Regional Water Control Board 
CA120 University of Southern California
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C0003 Water Division, City of Colorado Springs, Colorado
FL051 Florida Department of Environmental Regulation
IN001 Division Stream Pollution Control, Indiana State Board

of Health
IA007 Agricultural Engineering Department, Iowa State University 
KY001 Kentucky Department for National Resources and

Environmental Protect:ion
MN012 Minnesota PollutiomControl Agency 
NV005 Division of Renewable Natural Resources, University of

Nevada 
NC004 North Carolina Department of Natural Resources and

Community Development
OR001 Department of Forest Engineering, Oregon State University 
OR005 Oregon Department of Fish and Wildlife 
TX001 Texas Department of Natural Resources 
UT001 Utah State Health Department
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 
WYOX)4 Water Resources Research Institute, University of Wyoming
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L
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O
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1
0

1
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0

1
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1
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1
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1
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0
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2
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2
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0
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2
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4
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4
8

8
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2
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6
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0
4

0
0
4

O
O
4

0
0
4

O
O
4

z 2«
= 

00 
2

a 1
9
6
3

1
9
6
2

1
9
6
6

1
9
6
8

1
9
6
3

1
9
6
9

1
9
6
3

1
9
6
8

1
9
4
8

1
9
6
5

1
9
4
9

1
9
7
6

1
9
6
8

1
9
6
8

1
9
7
6

1
9
6
3

1
9
6
4

1
9
6
5

1
9
7
6

1
9
7
5

1
9
6
7

19
67

1
9
7
5

1
9
6
7

1
9
6
6

1
9
6
6

1
9
6
5

1
9
6
7

1
9
6
5

1
9
6
7

1
9
6
7

1
9
6
6

1
9
6
6

1
9
6
6

1
9
6
5

1
9
6
5

a £
5

3
 S
o 1
9
7
2

1
9
7
5

19
71

1
9
7
2

1
9
7
8

1
9
7
8

1
9
6
8

1
9
7
8

1
9
6
8

1
9
6
7

1
9
7
8

1
9
7
2

19
71

1
9
6
5

1
9
6
5

1
9
6
7

1
9
6
8

1
9
6
8

1
9
7
8

1
9
7
8

1
9
7
8

1
9
7
5

1
9
6
9

1
9
7
4

1
9
7
8

1
9
7
2

1
9
6
6

1
9
6
6

1
 

SUS
P 

SEO
 

CONCE
N 
j R A R A E A S E A E E 0 K A Q Q Q A Q Q A A Q A 2 E E 2 K E A E E R A A

1
 

SUS
P 

PAR
T SIZE

 
I E A E E E E A A

IBE
O MAT PART SIZ
E! E

o R R A E A S E A E K A A A A 2 E E 2 K E A E E R A A

ORGANIZAT
ION 

1
 COD

E

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

tJ
SG
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

U
S
G
S

SEO
 

STO
R 
I
 MEOI

A 
|

D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D 0



HY
DR
OI
OG
JC
 

UN
IT
 

CO
DE

2
O
 
8
5

2
O
O
1
0
O
O
O

2
0
0
1
0
0
O
O

2
O
O
1
O
O
O
O

2
O
O
1
0
O
O
O

2
0
0
2
0
0
0
0

2
0
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6
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E
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E
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O
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D
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7
3
3
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4
 
T
O

W
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I
A
K
E
A
 
S
T
R
E
A
M
 
N
R
 
M
O
U
N
T
A
I
N
 
V
I
E
W
,
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A
W
A
I
I
,
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W
A
I
L
U
K
U
 
R
I
V
E
R
 
A
T
 
P
I
I
H
O
N
U
A
 
H
A
W
A
I
I
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W
A
I
L
U
K
U
 
R 

A
T
 
H
I
L
O
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H
O
N
O
L
I
I
 
S
T
R
E
A
M
 
N
R
 
P
A
P
A
I
K
O
U
 
H
A
W
A
I
I
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K
A
H
A
K
U
L
O
A
 
S
T
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E
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N
R
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O
N
O
K
O
H
A
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M
A
U
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L
A
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E
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U
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R
 
K
A
N
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O
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E
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A
H
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,
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M
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N
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M
 
T
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APPENDl'X B

Interagency Advisory Committee on Water Data 
Subcommittee on Sedimentation

1977

DEPARTMENT OF AGRICULTURE

John N. Holeman (Representative)
Soil Conservation Service
Room 5247, South Agriculture Bldg.
Washington, B.C. 20250
Com. 447-2629

William F. Mildner (Alternate) 
Soil Conservation Service 
Room 269, FCB #1 
Hyattsville, MD 20782 
Com. 436-8656

A. R. "Robbie" Robinson (Representative) 
Science and Education Administration 
National Program Staff 
Room 236, Bldg. 005-BARC-W 
Beltsville, MD 20705 
Com. 344-4242

Herman G. (Bill) Heinemann (Alternate)
Science and Education Administration
Hydrograph Lab
Room 139, Bldg. 007-BARC-W
Beltsville, MD 20705
Com. 344-2123

James E. Eggleston (Representative) 
Hydrologist, Area Planning and Development 
Forest Service, USDA, Room 4207 
P.O. Box 2417 
Washington, D.C. 20013 
Com. 447-7403

DEPARTMENT OF THE ARMY

Shapur A. "Shap" Zanganeh (Representative) 
Corps of Engineers 
Forrestal Bldg., DAEN-CWE-HY 
Washington, D.C. 20314 
Com. 693-7330

Yung H. Kuo (Alternate)
Corps of Engineers Forrestal Bldg. DAEN-CEW-HY
Forrestal Bldg. DAEN-CEW-HY
Washington, D.C. 20314
Com. 693-7330

441

HOUSING AND URBAN DEVELOPMENT

Truman Coins (Representative) 
Water Resources Coordinator 
Room 7230, HUD Bldg. 
451 7th Street, S.W. 
Washington, D.C. 20410 
Com. 755-6234

DEPARTMENT OF THE INTERIOR

James K. Culbertson (Representative) 
U.S. Geological Survey 
National Center Mail Stop 412 
12201 Sunrise Valley Drive 
Reston, VA 22092 
Com. 860-6834

David F. Gudgel (Representative)
Bureau of Reclamation
Department of the Interior
Room 7451
Washington, D.C. 20240
Com. 343-5275

R. F. May (Representative)
Bureau of Mines
2401 E. Street
Columbia Plaza Building
Room 1002
Washington, D.C. 20241
Com. 634-1285

R. L. Pavlovich (Alternate)
Bureau of Mines
2401 E. Street, N.W.
Room 1002
Washington, D.C. 20241
Com. 634-1285



(2)

DEPARTMENT OF COMMERCE

Richard B. Perry (Representative)
National Ocean Survey
NOAA
6001 Executive Blvd. Cx6
Rockville, MD 20852
Com. 443-8154

David B. Duane (Alternate) 
National Sea Grant Program 
Room 366
3300 Whitehaven Street, N.W. 
Washington, B.C. 20235 
Com. 634-4125

DEPARTMENT OF TRANSPORTATION

Murray L. Corry (Representative)
FHWA
Room 3113, Nassif Bldg.
400 7th Street, S.W.
Washington, B.C. 20590
Com. 472-7690

B. C. "Charlie" Woo (Alternate) 
FHWA (HRS-42) 
Trans Point Bldg. 
2100 2nd Street, S.W. 
Washington, B.C. 20590 
Com. 426-4980

BEPARTMENT OF ENERGY

Shou-Shan Fan (Representative)
Bepartment of Energy
Room 9200, Office of Energy Systems
825 N. Capitol Street, N.W.
Washington, B.C. 20426
Com. 275-6558

R. L. Barneal (Representative)
Energy Research and Bevelopment Administration
Biomedical & Environmental Research
Washington, B.C. 20545
Com. 353-5778

TENNESSEE VALLEY AUTHORITY

Carl B. (Bon) Eklund (Alternate)
Tennessee Valley Authority
Data Services Branch
329 Evans Bldg.
Knoxville, TN 37902
Com. 615-632-3287
FTS 852-3287

Claude H. Smith (Representative)
Tennessee Valley Authority
Bata Services Branch
350 Evans Bldg.
Knoxville, TN 37902
Com. 615-632-3025
FTS 852-3025

Note: The Sedimentation Comaittee 
of the Water Resources Council was 
.abolished October 1977. The Com­ 
mittee activities were resuired 
.officially in October 1978 under the 
1 ittteragency Advisory Committee on 
Water Bata's Subcommittee or 
Sedimentation.

* U. 8. GOVERNMENT PRINTING OFFICE : 1979 297-074/6356
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