Suspended-Sediment Characteristics in the
Housatonic River Basin, Western
Massachusetts and Parts of Eastern

New York and Northwestern Connecticut,

1994-96

By Gardner C. Bent

Abstract

Suspended-sediment concentrations, dis-
charges, loads, and yields were determined for
eight subbasinsin the Housatonic River Basin in
western Massachusetts, eastern New York,
and northwestern Connecticut from April 1994
through March 1996. Suspended-sediment
samples were collected at three continuous-record
sediment stations and at four partial-record
sediment stations. Suspended-sediment
concentrations in samples collected during
the period of study ranged from less than 0.5
to 3,400 milligrams per liter, and concurrent
streamflows ranged from 0.03 to 126 cubic
feet per second per square mile at the seven sta-
tions. Median suspended-sediment concentrations
in samples collected at each station ranged from 7
to 61 milligrams per liter. Median streamflows
during suspended-sediment sampling ranged from
1.86 to 5.88 cubic feet per second per square mile.
I nstantaneous suspended-sediment yields ranged
from lessthan 0.005 to 185 tons per day per square
mile, and medians ranged from 0.03 to 1.12 tons
per day per square mile at the seven stations.

Total suspended-sediment loads (mass)
from April 1994 through March 1996 at the
continuous-record sediment stations were
11,603 tons at Housatonic River near Great
Barrington, 7,929 tons at Green River, and
54,347 tons at Housatonic River near Ashley Falls.

Suspended-sediment load during January 1996 at
the Green River station accounted for about 54
percent of the total suspended-sediment load for
the Green River during the 2-year study.
Suspended-sediment load on January 19 and 20,
1996, at the Green River station accounted for
about 50 percent of the January 1996 suspended-
sediment load, or about 27 percent of the total
suspended-sediment |oad during the 2-year study.
This large suspended-sediment transport was the
result of rainfall and snowmelt on January 19
and 20, 1996—the equivalent of a 5- to 6-inch
rain storm in the Green River subbasin. Total
suspended-sediment loads during the 2-year study
at the partial-record sediment stations were
3,052 tons at Williams River, 1,758 tons at
Ironworks Brook, and 17,927 tons at Konkapot
River.

Suspended-sediment yields from
April 1994 through March 1996 at the continuous-
record sediment stations were 21 (tong/yr)/mi2
at Housatonic River near Great Barrington,
78 (tons/yr)/mi? at Green River, and
58 (tons/yr)/mi? at Housatonic River near Ashley
Falls. Suspended-sediment yields during the 2-
year study at the partial-record sediment stations
were 35 (tons/yr)/mi? at Williams River,
78 (tons/yr)/mi? at Ironworks Brook, and
147 (tons/yr)/mi2 at Konkapot River. Suspended-
sediment yields were estimated for two subbasins
in the Housatonic River Basin—Schenob Brook at
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Sheffield, a partial-record sediment station, and
the area adjacent to the Housatonic River between
Great Barrington and Ashley Falls. The estimate of
suspended-sediment yield at Schenob Brook at
Sheffield of 82 (tons/yr)/mi? is comparable to the
yield determined for the Green River and
Ironworks Brook. The estimate of suspended-
sediment yield for the area adjacent to the
Housatonic River between Great Barrington and
Ashley Fallswas 395 (tons/yr)/mi2. This estimated
suspended-sediment yield was 2.7 to 18.8 times
greater than that estimated for any of the other
subbasins.

Severa basin and land-use characteristics
thought to affect suspended-sediment transport in
the subbasins were compared to the suspended-
sediment yields. The characteristicsthat seemed to
affect suspended-sediment discharge were dams,
which contributes to decreased yields; Hadley,
Limerick, Linlithgo, Saco, and Winooski silt loam
soils (high erodibility soils), which contributes to
increased yields; stratified-drift deposits, which
contributes to increased yields; and agricultural
and open land, which contributes to increased
yields. The effect of stratified-drift deposits on
suspended-sediment discharge is thought to be
greater when those deposits are of glaciolacustrine
(generdly clay, silt, and fine sand), rather than
glaciofluvia (clay, silt, sand, gravel, and cobbles)
origin. The silt loam soils, glaciolacustrine
deposits, and agricultural and open land are
interrelated, inasmuch as the silt loam soils
generally are associated with glaciolacustrine
deposits and agricultural activities.

INTRODUCTION

The concentration, discharge, load, and yield
of suspended sediments in a stream are important
because of the relation between sediments and
some water-quality constituents that have a strong
association to sediments. Trace metals, pesticides,
and polychlorinated biphenyls (PCBs) have a strong
affinity for and sorb to soils, sediments, and other
particulate matter present in the environment. The
movement and distribution of these constituentsin a
river results from a continuous process of sorbtion to

fine-grained sediments and other particul ate matter,
movement downstream (primarily in suspension),
deposition, resuspension, movement, redeposition,
and so on, in response to variationsin streamflow.
Suspended-sediment concentration, discharge, load,
and yield data also are important for (1) protecting
recreation on rivers, lakes, and ponds (esthetics);

(2) evaluating potential adverse effects on aquatic
habitat (for example, burial of fish eggs); (3) evaluating
potential sedimentation of reservoirs, lakes, and ponds;
(4) designing water-treatment plants; and (5) designing
reservoirs.

Thirty-two communities are partly or completely
within the Housatonic River Basin in western
Massachusetts and parts of eastern New York and
northwestern Connecticut (fig. 1). Nine of the
Massachusetts communities obtain at least part of their
public-water supplies from surface-water sources on
tributaries to the Housatonic River. Water from the
Housatonic River and its tributaries also is used for
hydroel ectric-power generation, paper and pulp
manufacturing, fishing, and recreation. A better
understanding of suspended-sediment concentration,
discharge, load, and yield in the Housatonic River
Basin could be used to evaluate human uses as well as
to maintain stream habitat for fish and wildlife.

In March 1994, the U.S. Geological Survey
(USGS) in cooperation with the Massachusetts
Department of Environmental Management (MDEM),
Division of Resource Conservation, Office of Water
Resources began a study of suspended-sediment
characteristicsin the Housatonic River Basin. This
study is one of several carried out under the
Massachusetts Chapter 800 legidlation of 1979, which
supports quantitative assessments of ground-water
resources and related hydrologic studiesin basins of
Massachusetts. This report could be used to assist
management and policy decisions by providing (1) a
better understanding of suspended-sediment
concentrations, discharges, loads, and yieldsin the
Housatonic River Basin, (2) baseline data on these
suspended-sediment characteristics, and (3) an
understanding of the relation between suspended-
sediment yields and basin and land-use characteristics.

2 Suspended-Sediment Characteristics in the Housatonic River Basin, Western MA, Eastern NY and Northwestern CT, 1994-96
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Figure 1. Location of study area in the Housatonic River Basin, western Massachusetts and parts of eastern

New York and northwestern Connecticut.
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Purpose and Scope

The purpose of thisreport isto provide
information on suspended-sediment concentrations,
discharges, loads, and yields in part of the Housatonic
River Basin in western Massachusetts, eastern New
York, and northwestern Connecticut from April
1994 through March 1996. Suspended-sediment
characteristics were determined at two sites on the
Housatonic River, the area adjacent to the Housatonic
River between these two sites, and at five siteson
tributaries to the Housatonic River. Suspended-
sediment yield also was estimated for that part of the
study area draining to the Housatonic River upstream
from the Massachusetts—Connecticut State border.
Limitations of the analysis at partial-record stations
and comparison to results of other sediment studiesin
the northeastern United States are discussed. In
addition, the relation between suspended-sediment
yields and basin and land-use characteristics of the
study area were eval uated.

Previous Investigations

Inthelate 1970's and early 1980's, several areas
of the Housatonic River Basin were investigated for
distribution and transport of PCBs. The results of these
investigations are presented in Frink and others (1982),
Gay and Frimpter (1985), Kulp and Gay (1986), and
Kulp (19914). Additional information regarding the
distribution and transport of PCBsin the Housatonic
River Basin has been published by other Federal and
State agencies and consulting firms. Thisinformation
is available from the Massachusetts Department of
Environmental Protection (Springfield, Mass.) and
the U.S. Environmental Protection Agency (Boston,
Mass.). The trace elements copper, lead, mercury, zinc,
and the organic compounds dichlorodiphenyl-
trichloroethane (DDT), polyaromatic hydrocarbons
(PAHSs), and PCBs, which may adversely affect aquatic
life, were found in the streambed sediments of the
Housatonic River Basin (Harris, 1997; Breault and
Harris, 1997).
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DESCRIPTION OF THE
STUDY AREA

The 1,953-square-mile Housatonic River Basin
drains 504 mi2 of western Massachusetts, 217 mi?2
of eastern New York, and 1,232 mi2 of western
Connecticut before discharging into Long Island
Sound. The 540-sguare-mile area studied for this
investigation (fig. 1) is confined to 504 mi2 in
Massachusetts, 26 mi2in New York, and 10 mi2in
Connecticut. The study area has 26 communitiesin
Berkshire County, Massachusetts; 4 communities
in Columbia County, New York; and 2 communitiesin
Litchfield County, Connecticut.

The central part of the study areais the lowland
area of the Housatonic River Valley and is bordered by
the Berkshire Mountains to the east and the Taconic
Mountains to the west (fig. 1). Elevations in the study
arearange from about 635 ft above sea level at the
M assachusetts—Connecticut border to about 2,600 ft
above sea level in the headwaters near Hancock
(Simcox, 1992).
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Land Use

The study areais mainly rural with sparsely
settled woodlands, agricultural lands, and wetlands
(fig. 2). More specifically, theland is approximately 67
percent forested, 12 percent agricultural/open, 10
percent urban, 7 percent wetland (forested and non-
forested), 2 percent water bodies, and 2 percent barren
(fig. 2). Basin and land-use characteristics for
subbasins in the Housatonic River Basin where
suspended-sediment data were collected are listed in
table 1. Land-use information is derived from
geographic information system data layers (MassGI S,
1997, p. 72 and 73). Several State forests, a State park,
State areas of critical environmental concerns, and a
segment of the Appalachian Trail arein the study area.
The only major urban and suburban areais around the
city of Pittsfield, Mass. (fig. 1). Agricultural land is
mainly in the Housatonic River Valley in the southern
half of the study area. The study area contains 113
ponds and lakes, 70 of which are larger than 0.02 mi2
(Michele Drury, Massachusetts Department of
Environmental Management, written commun., 1997).
The population in the study area was reported to be
about 95,000 people in the mid-1960’s (Norvitch and
others, 1968, sheet 1) and 92,000 people in 1990. The
population is expected to continue to decline dightly
until 2010 and increase thereafter (Michele Drury,

M assachusetts Department of Environmental
Management, written commun., 1997).

Geology

The lowlands of the Housatonic River Valley in
the study area are underlain primarily by carbonate
rocks (mostly limestone, dolomite, and marble), the
Berkshire Mountains are primarily gneissic rocks
(mostly granite biotite gneiss) with small areas of
quartzitic rocks (mostly quartzite, quartzite
conglomerate, and feldspathic quartzite), and the
Taconic Mountains are primarily schistose rocks
(mostly quartz-mica schist) (Norvitch and others,
1968, sheet 4) (fig. 3). The depth to bedrock ranges
from land surface to 300 ft or more below land surface
in the southern part of the study areain the Housatonic
River Valley, and from land surface to 150 ft below
land surface in upland stream valleys (Norvitch and
others, 1968, sheet 4). A bedrock map, constructed on
the basis of tectonic and lithochemical characteristics

and physiography produced for the Connecticut,
Housatonic, and Thames River Basins, as a part of the
USGS National Water-Quality Assessment Program
(Robinson and others, 1999), is consistent with the
bedrock description by Norvitch and others (1968,
sheet 4).

Surficial materials that were deposited during the
last glacial period overlie most of the bedrock in the
study area. The last glacial period began with the
southeastward advance of the Hudson—Champlainice
lobe of the Laurentide ice sheet across the study area
about 28,000 years ago (Warren and Stone, 1986,

p. 172, 190). Theretreat of the glacial ice lobe began
about 19,000 to 20,000 years ago (J.R. Stone, U.S.
Geologica Survey, oral commun., 1997) and ended
before 14,000 years ago (Warren and Stone, 1986,

p. 190). Surficial depositsin the upland areas are
primarily till, an unsorted, unstratified mixture of clay,
silt, sand, gravel, cobbles, and boulders, that was
deposited by glaciers and underlies about 83 percent of
the study area. Thetill is sandy and ranges from 0 to
50 ft in thickness (Warren and Stone, 1986, p. 174).

Stratified-drift deposits overlie till primarily in
the upland stream valleys and in the Housatonic River
Valley, and underlie about 17 percent of the study area
(fig. 3). Stratified drift isa common term for sorted and
layered glaciofluvia and glaciolacustrine deposits.
Glaciofluvial deposits are materials of all grain sizes
(clay, silt, sand, gravel, and cobbles) deposited by
glacial meltwater streams in outwash plains and
valleys. Glaciolacustrine deposits generally consist of
clay, silt, and fine sand deposited in lakes that existed
for only short periods after the retreat of the glacial ice
sheet. The stratified-drift deposits in the Housatonic
River Basin are primarily glaciolacustrine deposits,
derived from glacial lakesin the Housatonic River
Valley and the valleys of its mgjor tributaries that drain
from the northwest (Warren and Stone, 1986, p. 177,
190). Norvitch and others (1968, sheet 4) report that
sediment grainsin stratified-drift deposits generally are
coarser in the upland stream valleys than in the
Housatonic River Valley. The Housatonic River Valley
was occupied during the last glacial period by two
glacia lakes (Warren and Stone, 1986, p. 177), which
would account in part for the finer sediment grainsin
the valley. The stratified-drift deposits range in
thickness from 0 to about 150 ft in upland valleys and
from O to more than 300 ft in the Housatonic River
Valley (Norvitch and others, 1968, sheet 4).

Description of the Study Area 5
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Figure 2. Land use in the Housatonic River Basin, western Massachusetts and parts of eastern New York and
northwestern Connecticut.
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Table 1. Basin and land-use characteristics for continuous- and partial-record sediment stations in the Housatonic River Basin, western Massachusetts, determined

using a Geographic Information System

[USGS station No.: Locations shown in figure 5 and described in table 2. Basin relief: The difference between maximum and minimum basin elevation. Total soils with soil erodibility factor of 0.49
equals the sum of Hadley, Limerick, Linlithgo, Saco, and Winooski silt loam soils. GI'S, Geographic Information System; GRID and TIN, surface modeling packages in ARCINFO; No., number; USGS,
U.S. Geological Survey; ft, foot; mi, mile; mi/mi2, mile per square mile; mi2, square mile]

GIS- Minimum Maximum .
deter- basin basin Mean basin
USGS . Drainage . . . elevation, Basin Mean basin Mean basin Stream Stream
. Station name mined elevation, elevation, . .
station . area R above sea relief slope (GRID) slope (TIN) length density
N and location P drainage above sea above sea d Lo
o. (mi<) level (ft) (percent) (percent) (mi)  (mi/mi¢)
area level level (ft)
(mi?) (ft) (ft)
Continuous-Record Sediment Stations
01197500 Housatonic River near Great Barrington at 282 283 700 2,594 1,394 1,894 7.68 14.2 418 1.48
bridge on Division Street
01198000 Green River near Great Barrington at bridge 51.0 51.0 699 1,999 1,169 1,300 9.49 14.6 774 152
on Hurlburt Road
01198125 Housatonic River near Ashley Fallsat bridge 465 468 646 2,594 1,267 1,948 8.04 15.1 682 1.46
on U.S. Highway 7
Partial-Record Sediment Stations
01197802 Williams River near Great Barrington at 43.2 4.1 744 1,990 1,179 1,246 8.74 14.6 63.7 144
railroad bridge 200 ft south of Division
Street
01198080 Schenob Brook at Sheffield at bridgeon U.S. 50.0 50.8 658 2,528 1,020 1,870 8.06 19.6 65.6 1.29
Highway 7
01198122 Ironworks Brook at Sheffield at bridge on 11.2 11.2 681 1,703 1,049 1,022 8.20 134 14.2 127
East Road
01198200 Konkapot River at Ashley Falls at bridge on 61.1 61.0 646 2,021 1,235 1,375 6.78 10.6 84.8 1.39
U.S. Highway 7
Gneissicand Silt loam soil area (percent) Total soils
USGS . Stratified- Schistose Carbonate . with soil-
X Station name R quartzitic [
station and location drift area rocks area rocks area rocks area . . o . . erodibility
No. (percent) (percent) (percent) Hadley Limerick Linlithgo Saco Winooski factor of 0.49
(percent)
(percent)
Continuous-Record Sediment Stations
01197500 Housatonic River near Great Barrington at bridge 134 139 36.8 494 0.2 12 0.0 0.6 0.3 23
on Division Street
01198000 Green River near Great Barrington at bridge on 10.1 64.1 345 15 A .6 .0 .0 8 15
Hurlburt Road
01198125 Housatonic River near Ashley Falls at bridge on 15.9 24.0 425 335 4 15 .0 9 7 35

U.S. Highway 7
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Table 1. Basin and land-use characteristics for continuous- and partial-record sediment stations in the Housatonic River Basin, western Massachusetts, determined
using a Geographic Information System—Continued

Gneissicand Silt loam soil area (percent) Total soils
USGS . Stratified- Schistose Carbonate . with soil-
X Station name R quartzitic e
station and location drift area rocks area rocks area rocks area . . o ) . erodibility
No. (percent) (percent) (percent) Hadley Limerick Linlithgo Saco Winooski factor of 0.49
(percent)
(percent)
Partial-Record Sediment Stations
01197802 Williams River near Great Barrington at railroad 12.1 49.8 46.6 3.6 0.1 0.9 0.0 0.1 0.1 12
bridge 200 ft south of Division Street
01198080 Schenob Brook at Sheffield at bridge on U.S. 25.6 30.6 69.4 .0 A 2.2 .0 2.7 3 5.3
Highway 7
01198122 Ironworks Brook at Sheffield at bridge on East 36 5.6 56.8 37.8 .0 .0 .0 .6 A 7
Road
01198200 Konkapot River at Ashley Falls at bridge on U.S. 17.4 59 434 50.8 2 9 .0 4 .6 21
Highway 7
Total
. Forested Non-
USGS . Urban Agricul- Forest Wat.er wet- forested Total wetlands Barren Road
X Station name tural and bodies wetlands + water .
station R area area lands wetlands R area density
N and location open area area area bodies Lo
o. (percent) (percent) area area (percent) (mi/mi<)
(percent) (percent) (percent) area
(percent) (percent)
(percent)
Continuous-Record Sediment Stations
01197500 Housatonic River near Great Barrington at bridge  12.7 84 66.7 2.2 4.0 32 7.2 9.5 29 3.19
on Division Street
01198000 Green River near Great Barrington at bridge on 3.6 17.7 74.6 5 17 .8 25 31 10 137
Hurlburt Road
01198125 Housatonic River near Ashley Falls at bridge on 10.6 11.8 66.2 16 4.0 3.2 7.2 8.8 25 2.72
U.S. Highway 7
Partial-Record Sediment Stations
01197802 Williams River near Great Barrington at railroad 7.6 144 66.4 .8 49 3.7 8.6 9.4 22 195
bridge 200 ft south of Division Street
01198080 Schenob Brook at Sheffield at bridge on U.S. 8.3 149 61.9 7 7.4 4.8 12.2 12.9 20 215
Highway 7
01198122 Ironworks Brook at Sheffield at bridge on East 24 121 75.2 1.7 41 4.0 8.0 9.7 .6 1.97
Road
01198200 Konkapot River at Ashley Fallsat bridgeon U.S. 4.7 12.1 75.4 15 15 37 52 6.8 10 248
Highway 7
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Figure 3. Distribution of underlying bedrock types and stratified drift and till deposits in the Housatonic River Basin,
western Massachusetts and parts of eastern New York and northwestern Connecticut.
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Soils

General soil map units mainly in the lowlands
of the Housatonic River Valley are the Copake-Hero—
Hoosic from Pittsfield to L ee, Amenia-Pittsfield—
Farmington from Stockbridge to Great Barrington,
and Limerick—Saco-Winooski in Sheffield (U.S.
Department of Agriculture, Soil Conservation Service,
1988). General soil map units mainly in the Berkshire
Mountains are the Tunbridge-Lyman—Peru and mainly
in the Taconic Mountains are the Taconic—Macomber—
Lanesboro.

The Copake-Hero-Hoosic soil map unitisa
loamy soil formed in glacial outwash on gravelly
glacial outwash plains and terraces (U.S. Department
of Agriculture, Soil Conservation Service, 1988,

p. 10-12). The Amenia-Pittsfiel d—Farmington soil
map unit is aloamy soil formed in glacial till mainly
derived from carbonate rocks (U.S. Department of
Agriculture, Soil Conservation Service, 1988, p. 8-10).
The Limerick—Saco-Winooski soil unit is aloamy
soil formed in aluvial deposits on flood plains

(U.S. Department of Agriculture, Soil Conservation
Service, 1988, p. 12-13). The Tunbridge-Lyman—
Peru soil map unit is aloamy soil formed in glacial
till mainly derived from gneissic and quartzitic
rocks (U.S. Department of Agriculture, Soil
Conservation Service, 1988, p. 7). The Taconic—
Macomber—L anesboro soil map unit is aloamy soil
formed in glacia till mainly derived from schistose
rocks (U.S. Department of Agriculture, Soil
Conservation Service, 1988, p. 7 and 8).

Specific soils of importance for this study
include the Hadley, Limerick, Linlithgo, Saco,
and Winooski silt loam soils, which have a reported
soil-erodibility factor (K-factor) of 0.49 (U.S.
Department of Agriculture, Soil Conservation
Service, 1970; 1988; 1989). The soil-erodibility
factor is a component of the Universal Soil Loss
Equation (Wischmeier and Smith, 1978), whichis
used to calculate soil erosion. The other 53 soilsin
the Massachusetts part of the study area have an
average K-factor of 0.23 and range from 0.10 to
0.43 (U.S. Department of Agriculture, Soil
Conservation Service, 1988). The higher the K-factor,
the more erodible a soil is. Thus, the Hadley,
Limerick, Linlithgo, Saco, and Winooski silt loam
soils are the most erodible soilsin the study area.

These silt loam soils tend to be adjacent to stream
channelsin the study area, especially in the southern
part of the basin (fig. 4).

Climate

Three climatological stations have been
operated by the National Oceanic and Atmospheric
Administration (NOAA) in the Massachusetts part
of the study area (fig. 5). Climatological datawere
collected at Lanesborough, Mass. (station 194075),
from 197179, 1981-84, 1987-90, and 1993; Great
Barrington Airport, Mass. (station 193213), from
1961-90; and Stockbridge, Mass. (station 198181),
from 1951-80 (U.S. Department of Commerce,
National Oceanic Atmospheric Administration,
1983, 1993). Mean monthly temperatures at
Lanesborough ranged from 19.0°F in January to
66.4°F in July, with an annual mean for the period
of record of 43.4°F. Mean monthly temperatures at
Great Barrington Airport ranged from 20.1°F in
January to 68.1°F in July, with an annual mean for
the period of record of 45.2°F. Mean monthly
temperatures at Stockbridge ranged from 21.6°F in
January to 66.2°F in August, with an annual mean
for the period of record of 45.6°F.

Mean annual precipitation for the periods
of record was 48.8 in. at Lanesborough (station
194075), 43.9in. at Great Barrington Airport
(station 193213), and 44.8 in. at Stockbridge
(station 198181). Precipitation was distributed
uniformly throughout the year at the three stations.
February was the driest month, when mean
precipitation was about 2.9 in. at Great Barrington
Airport and 2.7 in. at Stockbridge. August was the
wettest month, when mean precipitation was about
4.3in. at Great Barrington Airport and 4.6 in. at
Stockbridge. At Lanesborough, February was the
driest month (3.2 in.), and May was the wettest
month (5.3 in.). Mean annua snowfall at Stockbridge
was about 71.4 in. (U.S. Department of Agriculture,
Soil Conservation Service, 1988, p. 138).
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The Lanesborough climatological station, at an
elevation of 1,240 ft above sealevel, had lower mean
temperatures and higher mean precipitation than the
stations at Great Barrington Airport and Stockbridge,
which are at elevations of 730 and 860 ft above sea
level, respectively. Low mean temperatures and high
mean precipitation have been recorded at two high-
elevation NOAA climatological stations near the study
area (fig. 5), Cummington Hill, Mass. (station 191774,
elevation of 1,610 ft above sealevel), and Norfolk 2
SW, Conn. (station 195445, elevation of 1,340 ft above
sealevel). Climatological records for 1961-90 at these
two stations indicate that the mean annual temperature
was 44.4 and 44.1°F, and the mean annual precipitation
was 46.0 and 51.5 in., respectively. Thus, temperatures
generally decrease and precipitation generally
increases with elevation.

Hydrology

The Housatonic River isformed by the
confluence of the East Branch Housatonic River and
the West Branch Housatonic River at Pittsfield, Mass.
From the headwaters to the streamflow-gaging station
(01197500) Housatonic River near Great Barrington,
Mass. (fig. 5), the Housatonic River flows 49.7 mi; its
mean channel slopeis 16.5 ft/mi (Wandle and Lippert,
1984, p. 19). The drainage area upstream from the
streamflow-gaging station near Great Barrington is
282 mi2. The Housatonic River from Pittsfield to the
streamflow-gaging station near Great Barrington
(fig. 5) has five large dams (Woods Pond, Columbia
Mill, Willow Mill, Glendale, and Rising Pond) and two
smaller dams (Bickford and Dymon, 1990, p. 35;
General Electric Company, 1991). Between the
streamflow-gaging station at the Housatonic River near
Great Barrington and the Massachusetts—-Connecticut
border (fig. 5), the Housatonic River is about 21 mi
long, has no dams, and has a mean channel slope of
about 2 ft/mi. The drainage area from the streamflow-
gaging station at the Housatonic River near Gresat
Barrington to the Massachusetts—-Connecticut border is
253 mi2. Another 5-square-mile drainage area within
Massachusetts drains into Connecticut and discharges
into the Housatonic River downstream of the
M assachusetts—Connecticut border.

Tributaries draining basins larger than 20 miZin
the study area are the East Branch Housatonic River,
West Branch Housatonic River, Southwest Branch

Housatonic River, Hop Brook, Williams River, Green
River, Schenob Brook, Hubbard Brook, and Konkapot
River (fig. 5). The only subbasin in the basin in which
streamflows are substantially altered from natural
streamflow conditionsis the East Branch Housatonic
River, where water from reservoirsin the subbasinis
transferred to an adjacent subbasin for use by the city
of Pittsfield and other communities. Streamflow in the
Housatonic River is affected by regulation on the East
Branch Housatonic River and by the five large dams
that use water for hydroel ectric power and paper-mill
processes. Additional detailed information on surface-
and ground-water characteristicsin the Housatonic
River Basin can be found in Norvitch (1966), Norvitch
and Lamb (1966), Norvitch and others (1968), Wandle
and Lippert (1984), and Bent (1999).

CLIMATIC AND HYDROLOGIC
CONDITIONS DURING THE
STUDY PERIOD

During the 2-year study (April 1994 through
March 1996), average precipitation was 42.5 in/yr at
the Great Barrington Airport (station 193213) (fig. 5),
which was 2.3 infyr below normal. From April through
September 1994, precipitation was 23.2 in., which
was 1.5 in. below normal; from October 1994 through
September 1995, precipitation was 29.4 in., which
was 15.4 in. below normal; and from October 1995
through March 1996, precipitation was 32.4 in.,
which was 12.3 in. above normal. By comparison,
average precipitation was 52.0 in/yr at Norfolk 2 SW,
Conn. (station 195445) (fig. 5), which was 0.5 infyr
above normal, during the 2-year study. From April
through September 1994, precipitation was 29.4 in.,
which was 2.9 in. above normal; from October 1994
through September 1995, precipitation was 38.1in.,
which was 13.4 in. below normal; and from October
1995 through March 1996, precipitation was 36.4 in.,
which was 11.5 in. above normal. The 6 months
from October 1995 through March 1996 had about
the same precipitation as the preceding 12 months
at both climatological stations. This above-normal
precipitation resulted from rain and snow that produced
9.8 and 9.6 in. of precipitation at Great Barrington
Airport and 11.1 and 9.5 in. of precipitation at
Norfolk 2 SW during October 1995 and January
1996, respectively. These 2 months accounted for
about 23 percent of the total precipitation at Great
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Barrington Airport and 20 percent at Norfolk 2 SW
during the 2-year study. Monthly precipitation

during the 2-year study at Great Barrington Airport
was similar to normal monthly precipitation 196190,

except during October 1994 and May to August
1995 when it was about half of the normal and
during October 1995 and January 1996 when it
was about 3 times higher than normal (fig. 6).
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Figure 6. Monthly precipitation at the Great Barrington Airport climatological station and streamflow and suspended-sediment
yield at the three continuous-record sediment stations in the Housatonic River Basin, western Massachusetts, April 1994 through

March 1996.
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Flow-duration curves based on daily mean
streamflow per square mile for six of the seven
sediment stations from April 1994 through March
1996 are shown in figure 7. Flow-durations curves
represent the percentage of time streamflow was
equalled or exceeded during a selected period of time
(Searcy, 1959). At flow durations less than 1 percent,
the Green River (station 01198000) had higher
streamflows per square mile than the other stations.
At flow durations greater than 1 percent, Ironworks
Brook (station 01198122) had lower streamflows
per square mile than the other stations. At flow
durations greater than 40 percent, the Housatonic
River near Great Barrington (station 01197500), the
Housatonic River near Ashley Falls (station 01198125),
and the Konkapot River (station 01198200) had
similar streamflows per square mile that were greater
than streamflows per square mile at Williams River
(station 01197802) and Green River, which were
similar.

Two of the three continuous-record sediment
stations have been operated as continuous streamflow-
gaging stations for more than 20 water years! (table 2).
Streamflows for the 2-year study (April 1994 through
March 1996) were compared to long-term streamflows
in the study area using flow-duration curves at the
Housatonic River near Great Barrington (station
01197500) and the Green River (station 01198000)
(fig. 8). Streamflows at flow durations less than 15
percent were greater during the 2-year study than
during the long-term period of record for each of the
stations. Streamflows at flow durations between 15
and 70 percent were similar at the Housatonic River
near Great Barrington for the two periods of record
but were lower at flow durations greater than 70
percent during April 1994 through March 1996 than
during the long-term period. Streamflows at flow
durations greater than 15 percent were generally
greater during April 1994 through March 1996 at

Green River than during the long-term period of
record, except at flow durations greater than about
90 percent.

The three continuous-record sediment stations
[Housatonic River near Great Barrington (01197500),
Green River (01198000), and Housatonic River near
Ashley Falls (01198125)] had similar monthly
streamflow per square mile except during January
1996 (fig. 6). Green River had about 62 and 50
percent greater streamflow per square mile than
the Housatonic River near Great Barrington and
the Housatonic River near Ashley Falls, respectively
during January 1996. The reason for this different
response is believed to be that the Green River
subbasin had a greater rainfall-snowmelt runoff
than in other parts of the Housatonic River Basin
on January 19 and 20, 1996. The instantaneous
peak streamflow for this rainfall-snowmelt runoff
at Green River was 6,490 t%s, which was three
times greater than the previous instantaneous peak
streamflow of 2,120 ft3/s recorded during 21 years
of continuous streamflow records (1952—71 and
1994-95). The peak streamflow for this rainfall-
snowmelt runoff at the Housatonic River near
Great Barrington station was the equivalent of a 2-
to 5-year runoff recurrence interval. Additionally,
precipitation on January 19 and 20, 1996 at Great
Barrington Airport (station 193213) was 2.0 in.
and the snow depth was reduced from 42 to 6 in.—the
equivalent of 5to 6 in. of rainfall in the Green River
subbasin, whereas precipitation at Norfolk 2 SW,
Conn. (station 195445) (fig. 5), on these dates was
2.2 in. and the snow depth was reduced from 28 to
14 in.—the equivalent of 3to 4 in. of rainfall in
this area. This difference indicates that the rainfall
equivalent (actual rainfall plus snowmelt) may
have been greater in the Green River subbasin than
in other parts of the Housatonic River Basin.

1 A water year isthe 12-month period beginning October 1 and ending September 30. It is designated by the calendar year in which it

ends.
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Figure 7. Flow-duration curves of daily mean streamflow per square mile at sediment stations in the
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16 Suspended-Sediment Characteristics in the Housatonic River Basin, Western MA, Eastern NY and Northwestern CT, 1994-96



Table 2. Description of continuous- and partial-record sediment stations in the Housatonic River Basin, western Massachusetts

[USGS station No.: Locations shown in figure 5. Latitude and longitude are given in degrees, minutes, seconds. Water years: A water year is the 12-month
period beginning October 1 and ending September 30. It is designated by the calendar year in which it ends. No., number; USGS, U.S. Geological Survey;
ft, foot; mi, mile; mi2, square mile; --, no remarks]

Period of Period of
US(.ES Station name Latitude Longitude streamflow suspgnded- Drainage
station R 0w o n sediment area Remarks
and location record - P
No. sampling (mi*)
(water years)
(water years)
Continuous-Record Sediment Stations
01197500 Housatonic River near Great 421355 732119  1914- 1979-80, 282 Regulation at low flow by
Barrington at bridge on present 1984, powerplants upstream;
Division Street 198688, high flows dightly affected
1994-96 by retarding reservoir since
1973
01198000 Green River near Great 421131 732328  1952-71, 196771, 51.0 --
Barrington at bridge on 199496 199496

Hurlburt Road

01198125 HousatonicRivernearAshley 420429 732003  1994-96 1994-96 465 -
Fallsat bridgeon U.S.

Highway 7
Partial-Record Sediment Stations
011978021 Williams River near Great 421339 732146  1994-96 199496 43.2 --
Barrington at railroad
bridge 200 ft south of
Division Street
011980801 Schencb Brook at Sheffieldat 420651 732105  1994-95 1994-95 50.0 Affected by backwater from
bridge on U.S. Highway 7 the Housatonic River,
0.25 mi downstream,
during medium- to high-
flows
01198122 Ironworks Brook at Sheffield 420631 732008  1994-96 199496 11.2 --
at bridge on East Road
01198200 Konkapot River at Ashley 420311 731935  1994-96 1994-96 61.1 Regulation during spring and
Fallsat bridgeon U.S. fall period upstream at
Highway 7 Lake Garfield

1 No continuous streamflow-record published in Water-Resources Data Report Massachusetts and Rhode |sland Water Year 1995 and 1996 (Socolow
and others, 1996, 1997).
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DATA COLLECTION AND
ANALYSIS

Three continuous-record and four partial-record
sediment stations used for thisinvestigation are shown
in figure 5 and described in table 2. Daily values of
mean streamflow, mean suspended-sediment
concentration, and suspended-sediment discharge
(based on suspended-sediment samples collected once
every 3to 7 days and at least once per day during
moderate to high runoff) are calculated for the
continuous-record sediment stations. | nstantaneous
values of streamflow, suspended-sediment
concentration, and suspended-sediment discharge
(based on suspended-sediment samples collected once
every 1 to 2 months and at least once per day during
moderate to high runoff) are available for the partial-
record sediment stations. The partial-record sediment
stations in this study did not have a continuous record
of streamflow. Streamflow records at these stations
were based on one gage-height reading per day during
stable flow. During moderate to high runoff, which
typically lasts 1 to 3 days, one to two additional gage-
height readings per day were made concurrently with
the collection of suspended-sediment samples at the
partial-record stations. These stations also were
equipped with crest-stage gages to determine the peak
streamflow during high flows. Collection of streamflow
data and computation of the streamflow records
followed the standard procedures recommended by
Rantz and others (1982, p. 24-25 and 559-560) for
nonrecording (no continuous record of gage height)
gaging stations. In addition, gage-height readings for
these stations were plotted concurrently with the
continuous-gage heights at two nearby continuous-
record stations [ Green River near Great Barrington
(01198000) and Salmon Creek at Lime Rock, Conn.
(01199050)] to help determine the beginning of runoff
aswell as provide information on the timing of the
runoff peaks and recessions.

Collection of Samples for
Suspended-Sediment
Concentration

Samples for analysis of suspended-sediment
concentration were collected during late March 1994
through early April 1996 at three continuous-record
and four partial-record sediment stations (fig. 5 and
table 2). The methods used were (1) multivertical

depth-integrated sampl es using equal-width increments
(EWI) or equal-discharge increments (EDI), (2) single
vertical depth-integrated samples from afixed location
(box sample), or (3) both (Edwards and Glysson, 1999,
p. 38-51). The sampling devices used were the DH-48
(used when wading streams), the DH-59 (used for
sampling from bridges when stream velocities were
estimated to be less than 5.0 ft/s), and the D-74 (used
for sampling from bridges when velocities were
estimated to be greater than 5.0 ft/s) (Edwards and
Glysson, 1999, p. 6-11). Information collected with
each sample were date, time, stream stage (gage
height), water temperature, air temperature, person(s)
sampling, sampler type, nozzle size, stream depth,
sampling method, number of sampling locations across
stream, number of bottles, important remarks about
stream conditions (such as backwater or ice), distance
from the streambank of the sampling locations, and
other pertinent information (U.S. Geological Survey,
1991). The quality-assurance procedures described in
Knott and others (1993), were followed for the
collection of suspended-sediment samples.

Samples were collected during March through
September 1994 by USGS personnel. During October
1995 through April 1996, routine samples and runoff
samples were collected by trained local observers and
USGS personnel. Local observers generally sampled
using the single vertical depth-integrated method from
afixed location (box sample). Local observer sampling
techniques were checked periodically with duplicate
samples and (or) concurrent sampling by USGS
personnel. Duplicate samples were collected about 20
to 25 percent of the time, especially during high
streamflows when substantial variability in suspended-
sediment concentrations would be expected.

Suspended-sediment samples were analyzed
for concentration in milligrams per liter, particle
sizes coarser or equal to 0.062 mm diameter (sand),
and particle sizes finer than 0.062 mm diameter (silt
and clay). Particle sizes were analyzed on about 22 per-
cent of the suspended-sediment samples collected,
especially during high streamflows when more sand
may be transported than during low to medium stream-
flows. In some cases these analyses were used
to compare samples for possible errorsin sampling
techniques. Thereporting limit for suspended-sediment
concentration analysisis 0.5 mg/L ; concentrations
reported less than this limit should be considered esti-
mates of the true values. Samples collected during
March and April 1994 were analyzed at the USGS
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Sediment Laboratory in Lemoyne, Pa., and samples
collected from May 1994 through April 1996 were ana-
lyzed at the USGS Sediment Laboratory in Louisville,
Ky. Both USGS Sediment Laboratories follow USGS
protocols for analysis of suspended-sediment concen-
tration and particle size, as described in Matthes and
others (1991) and Knott and others (1992).

Samples were collected to ensure that the entire
range of streamflows were sampled during rising and
falling stream stages. The three continuous-record
sediment stations were equipped with box samplers,
so that single vertical depth-integrated samples from
afixed location could be taken. To determine whether
a cross-section coefficient needed to be applied to the
suspended-sediment concentration of each box sample
so that it represented the mean suspended-sediment
concentration of the stream (Porterfield, 1972, p. 11—
17), periodic EWI or EDI samples were collected
concurrently with box samples from March 1994
through April 1996.

At partial-record sediment stations, samples
were collected periodically during stable stream stages
(generally at least monthly) and about daily during
high runoff from March 1994 through April 1996. M ost
samples were collected during the rising and falling
stream stages of high runoff. Additionally, attempts
were made to sample the entire range of streamflow.
Schenob Brook at Sheffield (station 01198080) was
only sampled seven times from March 1994 through
April 1996 because backwater occurred at the site
during certain stages of runoff (generally medium to
high streamflows) on the Housatonic River, which is
lessthan 0.25 mi downstream (fig. 5). These backwater
conditions resulted in a poor relation between stream
stage and streamflow and affected the relation between
streamflow and suspended-sediment transport for
Schenob Brook.

Calculation of Suspended-Sediment
Discharge, Load, and Yield

To most accurately represent the mean
suspended-sediment concentration of the stream
(Porterfield, 1972, p. 11-17), it was necessary to
determine if a cross-section coefficient needed to be
applied to the sediment concentrations of the box
samples collected from the three continuous-record
stations (fig. 5 and table 2). The ratio of suspended-
sediment concentrations from concurrent box samples
to EWI or EDI samples was plotted against the date

and time the samples were collected and the stream
stage at the time of sampling to evaluate whether the
ratios were different than 1.0. If the ratios were
different than 1.0 (lower or higher) over a specified
sampling time period or at different stream stages, a
cross-section coefficient would be applied to the
suspended-sediment concentrations from box samples
so that the mean suspended-sediment concentration of
the stream (make the ratio equal to 1.0) was
represented.

Daily total suspended-sediment discharge during
stable-flow conditions was cal culated by multiplying
the daily mean suspended-sediment concentration in
milligrams per liter by the concurrent daily mean
streamflow in cubic feet per second, and then by the
coefficient 0.0027 to convert the resulting units into
tons per day (Porterfield, 1972, p. 43). Calculation of
daily total suspended-sediment discharge during
changing streamflows involves the summing of time-
weighted suspended-sediment discharge over the day
(Porterfield, 1972, p. 39-56). Days are subdivided into
time intervals based on changes in streamflow or
sediment concentration, or both. During runoff, when
suspended-sediment samples collected were
insufficient to define the change in suspended-sediment
concentration, the following datawere used to estimate
the concentrations: (1) plots of the relation of
suspended-sediment concentration to concurrent
streamflow and associated sediment-transport curves,
(2) concentrations of samples collected before and after
the time needed to be estimated; and (3) concentrations
during other similar runoff events. The USGS
computer program SEDCALC (Koltun and others,
1994) was used to compute daily suspended-sediment
discharges and daily mean suspended-sediment
concentrations for this study.

Suspended-sediment discharge was estimated for
three of the four partial-record sediment stations (fig. 5
and table 2) using sediment-transport curves and flow-
duration curvesin amethod often referred to asthe
flow-duration, rating-curve method (Crawford, 1991).
The flow-duration, rating-curve method is described by
Miller (1951), and examples of its use are given by
Simmons (1993, p. 16-20). Because backwater
conditions created a poor relation between stream stage
and streamflow, and affected the relation between
streamflow and suspended-sediment transport,
suspended-sediment discharge could not be determined
using the flow-duration, rating-curve method at
Schenob Brook (station 01198080).
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Flow-duration curves could not be calculated ini-
tially at Williams River (station 01197802), Ironworks
Brook (station 01198122), and Konkapot River (station
01198200) because continuous streamflow records
(daily mean streamflows) did not exist for the entire
period of April 1994 to March 1996 (Socolow and oth-
ers, 1996, 1997). The period of continuous streamflow
records (daily mean streamflows) during 1994-96 at
Ironworks Brook and Konkapot River was based on
once a day gage-height (stream-stage) readings. The
non-continuous streamflow records at [ronworks Brook
(April to July 1994) and Konkapot River (April to May
1994) were estimated based on miscellaneous gage-
height readings and hydrograph comparison to the con-
tinuous streamflow records at the streamflow-gaging
stations at Green River (01198000) and Salmon Creek
at Lime Rock, Conn. (01199050) (about 3.5 mi south
of the study area shown in fig. 5). Continuous stream-
flow at Williams River during April 1994 through
March 1996 was estimated based on miscellaneous
gage-height readings (generally every couple of days)
and on hydrograph comparison to Green River near
Great Barrington and Salmon Creek at Lime Rock,
Conn. After daily mean streamflows at the three sta-
tions were estimated for periods of missing data, flow-
duration curves were calculated for each station from
April 1994 through March 1996. The daily mean
streamflows used for the flow-duration curves for the
three stations from April 1994 through March 1996 are
listed in appendix 1 (at back of report).

Sediment-transport curves for Williams River
(station 01197802), Ironworks Brook (station
01198122), and Konkapot River (station 01198200)
were developed from instantaneous suspended-
sediment discharge and instantaneous streamflow data
(1994-96) using the general methods described by
Glysson (1987). Sediment-transport curves developed
for the three partial-record sediment stations on the
Williams River, Ironworks Brook, and Konkapot River
involved log transformation of the concurrent
instantaneous suspended-sediment discharge and
streamflow data. The LOWESS (L Ocally WEighted
Scatterplot Smoothing) statistical method (Cleveland,
1979), described by Helsel and Hirsch (1992, p. 286—
291), was used to determine the relation between
concurrent instantaneous suspended-sediment
discharge and streamflow data. The LOWESS
statistical method determines a smooth (curved) line
through the concurrent log-transformed data. Visual
inspection of the LOWESS smooth line through

the data was used to determineif a singular straight
line or multiple straight lines would best fit the data. At
Williams River, Ironworks Brook, and Konkapot River,
it was determined that more than one straight line
would best fit the data. Simple linear-regression models
(Helsel and Hirsch, 1992, p. 221-264) were then
applied to the straight-line segments of the concurrent
log-transformed instantaneous suspended-sediment
discharge and concurrent streamflow data. Farr and
Clarke (1984), Ferguson (1986), and Koch and Smillie
(1986) found that estimates of suspended-sediment
using arating curve (relation between suspended-
sediment discharge as a function of streamflow) would
be underestimated because of bias introduced during
the retransformation of data. To retransform the
simple-linear regression models (equations), a bias-
correction factor had to be applied (U.S. Geological
Survey, 1992). The bias-correction factor used was
Duan’s smearing method (Duan, 1983), and the
sediment-transport curve equation is in the form of:

Q, = (bias correction factor)
x exp(y-intercept + slope(InQ,,))

where
Qs istheinstantaneous suspended-sediment
discharge, in ton/d;
exp isthe base of the natural logarithm
(approximately exp=2.718); and
InQy isthe natural logarithm of streamflow,
inftd/s.

Suspended-sediment discharges for specified flow-
duration increments are then cal culated by inputting
the streamflow of the mid-points of the flow-duration
increments into sediment-transport curve equations
(Miller, 1951).

Suspended-sediment |oads at the three
continuous-record sediment stations were cal cul ated
by summing the total daily suspended-sediment
discharge for a defined period of time (for example,
monthly, year, or for the 2-year study) to obtain tons.
Suspended-sediment |oads at the three partial-record
sediment stations were calculated by summing all the
suspended-sediment discharge multiplied by their
corresponding flow-duration increments to obtain
tonsfor the 2-year study.

Suspended-sediment yield (suspended-sediment
load per unit of contributing drainage area) at the
three continuous-record and three partial-record
sediment stations was calculated in two steps. First,
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suspended-sediment load from April 1994 through
March 1996 at each station was divided by the 2-year
period of record to obtain tons per year. Second, each
value was then divided by its respective subbasin
drainage area in square miles to obtain suspended-
sediment yield in tons per year per square mile.
Suspended-sediment yield can also be expressed in
other units of time, such astons per day per square
mile.

SUSPENDED-SEDIMENT
CHARACTERISTICS IN THE
HOUSATONIC RIVER BASIN

Analysis of suspended-sediment datainvolved
evaluation of suspended-sediment concentrations of the
samples collected and evaluation of calculated
suspended-sediment disharges, loads, and yields. The
concentration section focuses mainly on the range of
suspended-sediment concentrations and the relation of
suspended-sediment concentration to streamflow. The
discharge section focuses mainly on sediment-transport
equations and curves and calculation of suspended-
sediment discharge at the three partial-record sediment
stations. The load section focuses mainly on the
percentage of the total suspended-sediment loads for
the basin from individual subbasins and the percentage

of time and hydrological events during which most
suspended-sediment loads are transported. Theyield
section focuses mainly on the comparison of yields
among the subbasins and estimation of yields for two
ungaged subbasins.

Concentration

Results of suspended-sediment concentration
analyses for al samples collected from March 1994
through April 1996 at the seven sediment stations are
shown in appendix 2 (at back of report), along with
data on particle size, streamflow, water temperature, air
temperature, and specific conductance at the time of
sample collection. Suspended-sediment concentration
samples were collected close to the time of minimum
and maximum (peak) instantaneous streamflows at the
continuous-record and partial-record sediment stations
(table 3). The maximum instantaneous streamflow at
which suspended-sediment concentrations were
measured at |ronworks Brook was about 17 percent
lower than the recorded peak instantaneous streamflow.

The difference at this site between maximum
streamflow sampled and peak streamflow recorded was
the largest among the seven stations. Collection of
samples close to the time of peak streamflows, as well

Table 3. Minimum and maximum instantaneous streamflows recorded and minimum and maximum instantaneous streamflows
sampled for suspended-sediment concentration at continuous- and partial-record sediment stations in the Housatonic River

Basin, western Massachusetts, March 1994 through April 1996

[USGS station No.: Locations shown in figure 5 and described in table 2. No., number; USGS, U.S. Geological Survey; ft3/s, cubic foot per second;

mi2, square mile]

Minimum Minimum Maximum Maximum
USGS Drainage instantaneous instantaneous instantaneous instantaneous
station Station name area streamflow streamflow streamflow streamflow
No. (mi?) recorded sampled recorded sampled
(ft3/s) (ft3/s) (ft3/s) (ft3/s)
01197500 Housatonic River near Great Barrington,
Mass. 282 11 60 4,430 4,160
011978021 2 williams River near Great Barrington, Mass. ~ 43.2 0.10 1.2 900 900
01198000 Green River near Great Barrington, Mass. 51.0 22 28 6,490 6,440
01198080% 4 Schenob Brook at Sheffield, Mass. 50.0 2.2 8.9 480 480
0119812212 |ronworks Brook at Sheffield, Mass. 11.2 .02 73 483 402
01198125 Housatonic River near Ashley Falls, Mass. 465 65 67 7,110 7,030
0119820012 Konkapot River at Ashley Falls, Mass. 61.1 8.3 9.1 1,280 1,230

1 No continuous stage monitoring. Streamflow based on once a day stage readings.

2 Crest-stage gage operated to estimate peak streamflows.

3 No continuous stage monitoring. Streamflow based on occasional stage readings.

4 No crest-stage operated due to backwater conditions.
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as during therising and falling of streamflows to and
from the peak, are important because most suspended
sediment is transported during high streamflows.

The number of suspended-sediment samples
collected and the minimum, maximum, and median
instantaneous suspended-sediment concentration at the
seven sediment stations in the Housatonic River Basin
during the study period as listed in table 4. Median
instantaneous streamflows per square mile during
suspended-sediment sampling were somewhat similar
at Housatonic River near Great Barrington (station
01197500), Williams River (station 01197802), Green
River (station 01198000), and Housatonic River near
Ashley Falls (station 01198125) (table 4). Median
instantaneous streamflows per square mile during
suspended-sediment sampling at Ironworks Brook
(station 01198122) and Konkapot River (station
01198200) were at |east twice that of other sediment
stations except Schenob Brook (station 01198080).
These higher median instantaneous streamflows per
sguare mile are areason why the median suspended-
sediment concentrations at Ironworks Brook and
Konkapot River were at |east three times greater than
those at the other sediment stations. Median
suspended-sediment concentrations at Housatonic
River near Great Barrington, Williams River, and
Green River were fairly similar, but they were about
half of the median suspended-sediment concentration
at Housatonic River near Ashley Falls.

Therelation of instantaneous suspended-
sediment concentration to concurrent streamflow
and the associated sediment-transport curves at six
sediment stations is shown in figure 9. Note, the
first segment of the sediment-transport curve at low
flows for Ironworks Brook (station 01198122) has
adlightly negative slope due to the low number of
samples collected between streamflows of about 0.7
and 15 ft¥/s. In redlity, this first segment of the
sediment-transport curve at low streamflows would
have a dlightly positive slope, such asthe other five
sediment stations exhibit when sampled sufficiently.
These plots and curves were sometimes used in
conjunction with other methods (previously discussed
in the “ Calculation of Suspended-Sediment Discharge,
Load, and Yield” section) to estimate suspended-
sediment concentrations at the three continuous-record
sediment stations during periods of no data. The plots
show agreat amount of variability in suspended-
sediment concentration at the same streamflows.
For example, at Green River (station 01198000), the
suspended-sediment concentrations at a streamflow

of 200 ft3/s ranged from 1 to 60 mg/L, and at
Housatonic River near Ashley Falls (station 01198125)
the suspended-sediment concentrations at a streamflow
of 1,000 ft3/s ranged from about 5 to 50 mgy/L.

The percentage of suspended-sediment particles
finer than 0.062 mm (clay and silt size particles) in the
suspended-sediment samples ranged from 30 to 94,

42 to0 100, and 33 to 100 percent at Housatonic River
near Great Barrington (station 01197500), Green River
(station 01198000), and Housatonic River near Ashley
Falls (station 01198125), respectively and from 29 to
80, 4510 92, 15t0 59, and 4 to 93 percent at Williams
River (station 011987802), Schenob Brook (station
01198080), Ironworks Brook (station 01198122),

and Konkapot River (station 01198200), respectively
(appendix 2 at back of report). Generally, lower
percentages of clay and silt were transported during
high streamflows than during medium to low
streamflows, and more sand was transported during
high streamflows. The lower maximum percentage of
suspended-sediment particles finer than 0.062 mm at
Williams River and Ironworks Brook and higher
minimum percentage at Schenob Brook compared to
the other sediment station is likely due to the much
lower number of times those stations were sampled
for particle size. The low minimum percentage of
suspended-sediment particles finer than 0.062 mm

at Konkapot River isthe result of samples collected
during streambed degradation of approximately 1.5 ft
from high runoff on October 28, 1995.

Box samples taken for suspended-sediment
concentration were evaluated to determine if cross-
section coefficients needed to be applied to make the
sampl es represent the mean suspended-sediment
concentration of the stream. The ratio of the concurrent
box sample suspended-sediment concentrations to the
EWI or EDI sample concentrations was fairly close to
1.0 over time and for changing stream stages, so no
cross-section coefficient was applied to the box
samples from the Green River (station 01198000) or
the Housatonic River near Ashley Falls (station
01198125). Only three concurrent samples were taken
at the Housatonic River near Great Barrington (station
01197500) because of limiting factors that involved
sampling from the bridge. Because the need of a cross-
section coefficient at this site could not be evaluated
with these limited data, no cross-section coefficient
was applied to these box samples either.
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Figure 9. Relation of instantaneous suspended-sediment concentration to concurrent streamflow and associated
sediment-transport curves at six sediment stations in the Housatonic River Basin, western Massachusetts, March 1994
through April 1996.
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Daily mean suspended-sediment concentrations
ranged from 0 to 91 mg/L (median of 5 mg/L) at
Housatonic River near Great Barrington (station
01197500), from 0 to 220 mg/L (median of 2 mg/L)
at Green River (station 01198000), and from 1 to
131 mg/L (median of 8 mg/L) at Housatonic River
near Ashley Falls (station 01198125) (appendix 3,
at back of report).

Discharge

The computed daily total suspended-sediment
discharge for the three continuous-record sediment
stations for samples collected from April 1994 through
March 1996 are listed in appendix 3. Daily total
suspended-sediment discharge ranged from 0.24 to
941 tong/d (median of 3.4 tong/d) at Housatonic River
near Great Barrington (station 01197500), from 0.01 to
1,180 tonsg/d (median of 0.31 tong/d) at Green River
(station 01198000), and 0.41 to 1,690 tong/d (median
of 10 tons/d) at Housatonic River near Ashley Falls
(station 01198125).

Sediment-transport equations used to compute
suspended-sediment discharge at three continuous-
record and three partial-record sediment stations from
April 1994 through March 1996 are shown in table 5
[no equations available for Schenob Brook (station
01198080) for previously discussed reasons]. The
calculation of suspended-sediment discharge, using
the flow-duration rating-curve method, at Williams
River (station 01197802), Ironworks Brook (station
01198122), and Konkapot River (station 01198200)
from April 1994 through March 1996 is shown in
table 6. Specifically, suspended-sediment discharge
is shown for streamflows that occur at the mid-points
of specified flow-duration increments.

Sediment-transport curves on concurrent
instantaneous suspended-sediment discharge and
streamflow data at three partial-record and three
continuous-record sediment stations indicate that
for a given instantaneous streamflow the resulting
instantaneous suspended-sediment discharge could
be substantially greater or lower than the predicted
value of the transport curve (fig. 10). Because of this
variability in estimated instantaneous suspended-
sediment discharge, the sediment-transport curves
were used with the flow-duration curves to estimate
total suspended-sediment discharge only at the partial-

record sediment stations Williams River (01197802),
Ironworks Brook (01198122), and Konkapot River
(01198200) and not at stations where daily suspended-
sediment discharge were calculated. Variability in
thereliability of the estimates of suspended-sediment
discharge also is present because continuous
streamflow records (every 15 minutes) were not
collected, and daily mean streamflow was based on
once-a-day gage-height readings.

Segments for most of the sediment-transport
curves do not appear to be the best fit of the data
(fig. 10). These segments of the sediment-transport
curvesfit data on the high side (for example, more data
points are below the curve than above it), because of
the bias-correction factorsin the sediment-transport
equations (table 5). When the results of the sediment-
transport curve (simple linear-regression line) are
multiplied by the bias-correction factor, the curveis
moved upward from its position; this minimizes
(equalizes) the scatter of the data above and below the
line, so the residuals from the regression equation
average zero. This same effect of bias-correction
factors with sediment-transport equations has been
shown to cause the sediment-transport curvesto fit data
on the high side in other sediment-transport studies
(Crawford and Mansue, 1996, p. 21-23; Graf and
others, 1996, p. 58).

Load

Total suspended-sediment loads (sum of
suspended-sediment discharge for a defined period
of time) (mass) for the Housatonic River near
Great Barrington (station 01197500), Green River
(station 01198000), and Housatonic River near
Ashley Falls (station 01198125) from April 1994
through March 1996 are presented in table 7. The
drainage area of Housatonic River near Great
Barrington comprises 61 percent and Green River
comprises 11 percent of the total drainage area at the
Housatonic River near Ashley Falls. Streamflows at the
Housatonic River near Great Barrington accounted for
59 percent and Green River accounted 11 percent of the
total streamflow at the Housatonic River near Ashley
Falls during April 1994 through March 1996 (table 7).
These percentages are similar to the percentages of
the total drainage area at the Housatonic River near
Ashley Falls for the same two upstream stations.
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Table 5. Sediment-transport curve equations for continuous- and partial-record sediment stations in the Housatonic River Basin, western Massachusetts, April 1979
through September 1980 and April 1994 through March 1996

[Number of data pointsused in equation: The total data points used in equations for each station are greater than the total number of days for the period (daily equations) or the total number of samples
taken (instantaneous equations), because data points slightly outside the range of streamflows shown in column 3 below were used. This was done to ensure that the successive sediment-transport
equations for each station would be contiguous with each other. Sediment-transport curves are in the form of: Qs = (bias correction factor) x exp (y-intercept + slope (InQw)), where exp is the base

of the natural logarithm (approximately exp = 2.718); Qs is suspended-sediment discharge, in tons per day; and InQy is the natural logarithm of streamflow, in cubic feet per second. USGS station

No.: Locations shown in figure 5 and described in table 2. No., number; USGS, U.S. Geological Survey:; ft3/s, cubic foot per second; --, no date]

Range of Number Standard error p-value
USGS streamflow that Bias of data
station Station name equation is correction Y-intercept Slope points  R-square Y- Y-
No. applicable for factor used in inter- Slope inter-  Slope
(ft3/s) equation cept cept

Using Daily Suspended-Sediment and Streamflow Data From April 1979 Through September 1980

01197500 Housatonic River near Great Barrington 81 to 236 1.0922 -4.7905  1.1652 192 0.19 0.1744  0.8664 0.0000  0.0000
236 to 482 1.1994 -1.0954 4718 274 .07 1016 .5851 .0000 .0000
482 to 4,060 1.3614 -11.0976  2.0704 175 .60 1289 .8802 .0000 .0000

Using I nstantaneous Suspended-Sediment and Streamflow Data From April 1994 Through March 1996

01197500 Housatonic River near Great Barrington 60 to 654 1.2975 -45612  1.0181 163 0.45 0.0894  0.4953 0.0000 0.0000
654 to 4,160 1.2042 -12.3202  2.2263 129 .83 .0901 .6616 .0000  .0000
01197802 Williams River near Great Barrington ~ 1.2to 197 1.4531 -5.6797  1.3506 65 .84 .0749 .2910 .0000  .0000
197 to 900 1.2282 -12.2296 2.6224 42 .82 1962 1.1719 .0000 .0000
01198000 Green River near Great Barrington 28t075 15754 -6.2015  1.3351 126 .63 .0927 .2980 .0000 .0000
75t0 1,220 1.6013 -10.5451  2.3373 161 .78 .0980 .5348 .0000 .0000
1,220 t0 6,440 1.2234 -2.1578  1.1949 52 49 1718 1.2473 .0000 .0898

01198080 Schenob Brook at Sheffield -- -- -- -- -- -- -- -- -- --

01198122 Ironworks Brook at Sheffield 0.73t0 19 2.3741 -3.0520 .6281 9 .23 4387 .9825 .1953 0172
19t0 178 1.3884 -7.3862  2.2799 38 .79 .1969 7734 .0000 .0000
178 to 402 1.1757 -145018  3.6856 19 87 3445 18180 .0000 .0000
01198125 Housatonic River near Ashley Falls 67 t0 435 1.3210 -5.6247  1.2267 116 44 1302 .7301 .0000 .0000
43510 2,109 1.2808 -11.9852  2.2788 152 .69 1254 .8950 .0000 .0000
2,109to 7,030 1.0916 -5.7641  1.4869 103 .62 1166 .9496 .0000 .0000
01198200 Konkapot River at Ashley Falls 9.1to74 1.2910 -6.0722  1.4145 37 .73 .1448 .5981 .0000 .0000
7410510 1.6284 -12.8049  2.9242 71 .65 2575 14447 .0000 .0000
510t0 1,230 1.7471 -1.7671 1.1422 65 10 4394 29160 .0116 5467
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Table 5. Sediment-transport curve equations for continuous- and partial-record sediment stations in the Housatonic River Basin, western Massachusetts, April 1979
through September 1980 and April 1994 through March 1996—Continued

Range of Number Standard error p-value
USGS streamflow that Bias of data
station Station name equation is correction Y-intercept Slope points  R-square Y- Y-
No. applicable for factor used in inter- Slope inter-  Slope
(ft3/s) equation cept cept

Using Daily Suspended-Sediment and Streamflow Data From April 1994 Through March 1996

01197500 Housatonic River near Great Barrington 52 to 697 1.2201 -4.6402  1.0227 641 0.55 0.0363  0.2052 0.0000  0.0000
697 to 4,090 1.1875 -11.7427  2.1118 120 .73 1175 .8586 .0000 .0000
01198000 Green River near Great Barrington 2.610109 1.3853 -5.9461  1.2468 636 .79 .0258 .0944 .0000 .0000
109 to 2,700 1.5477 -12.1813  2.5521 129 .76 1262 .7110 .0000 .0000
01198125 Housatonic River near Ashley Falls 65 to 460 1.1861 -4.8548  1.0885 349 5l .0567 3119 .0000 .0000
460to 1,520 1.1458 -11.7333  2.2162 328 72 .0766 5173 .0000 .0000
1,520 to 6,860 1.0918 -9.5841  1.9294 138 81 .0797 .6175 .0000 .0000




Table 6. Computation of suspended-sediment discharge, load, and yield at three partial-record sediment stations in the
Housatonic River Basin, western Massachusetts, April 1994 through March 1996

[Sediment-transport curve equation for the three partial-record sediment stationsis in table 5. ft3/s, cubic foot per second; ((ft3/s)/mi2)/yr, cubic foot per
second per square mile per year; ton/d, ton per day; (ton/yr)/miZ, ton per year per square mile]

Streamflow at Suspended-sediment Streamflow Suspended-sediment
Flow-duration Flow-duration Mid-points of . discharge based on multiplied by discharge multiplied
. . i flow-duration . . .
percentile increments  flow-duration increment sediment transport flow-duration by flow-duration
ranges (x 100) increment (ft3/s) curve equations increment increment
(ton/d) (ft3/s) (ton/d)

Williams River near Great Barrington (01197802)

0.0-04 0.4 0.2 699 172.73 2.80 0.691
0.4-0.6 2 5 586 108.78 117 .218
0.6-1 4 .8 541 88.22 2.16 .353
114 4 12 525 81.54 2.10 .326
14-18 4 16 510 75.57 2.04 .302
1.8-2.2 A4 20 464 58.98 1.86 .236
22-28 6 25 450 54.43 2.70 .327
2.8-34 6 31 382 35.42 2.29 213
344 6 3.7 328 23.75 1.97 142
4-5 1 45 261 13.04 261 130
56 1 55 230 9.36 2.30 .094
6-7 1 6.5 200 6.49 2.00 .065
7-8 1 7.5 185 5.72 1.85 .057
89 1 85 175 531 1.75 .053
9-11 2 10 155 451 3.10 .090
11-13 2 12 135 3.74 2.70 .075
13-15 2 14 125 3.37 2.50 .067
15-17 2 16 113 2.94 2.26 .059
17-19 2 18 105 2.66 2.10 .053
19-21 2 20 100 249 2.00 .050
21-25 4 23 91 2.20 3.64 .088
25-35 10 30 76 172 7.60 172
3545 10 40 59 122 5.90 122
4555 10 50 43 .80 4.30 .080
55-65 10 60 32 54 3.20 .054
65-75 10 70 22 .32 2.20 .032
7585 10 80 14 .18 1.40 .018
8595 10 90 7.6 .08 .76 .008
95-97 2 96 37 .03 .07 .001
97-99 2 98 20 .01 .04 .000
99-99.6 16 99.3 15 .01 .02 .000
99.6-100 .04 99.8 13 .01 .01 .000
SUIM .t bbbt b e bt et b e Rt b e bR a R e Rt Rt R e Rt n e R n e 73.40 4.175
Total streamflow (ft%/s) and suspended-sediment load (tons)
APIil 1994-March 1996 ..ot 53,655 3,052
Annual streamflow per square mile ((ft3/s)/mi?) and suspended-
sediment Yield (LONYI/MID)2 ..........oovecveeeeeeeeseeee e eesssesssees s sss st ssnssenn 621 35.3
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Table 6. Computation of suspended-sediment discharge, load, and yield at three partial-record sediment stations in the
Housatonic River Basin, western Massachusetts, April 1994 through March 1996—Continued

Streamflow at Suspended-sediment Streamflow Suspended-sediment
Flow-duration Flow-duration Mid-points of . discharge based on multiplied by discharge multiplied
R . . flow-duration L . .
percentile increments  flow-duration increment sediment transport flow-duration by flow-duration
ranges (x 100) increment (ft3/s) curve equations increment increment
(ton/d) (ft3/s) (ton/d)

Ironworks Brook at Sheffield (01198122)

0.0-04 04 0.2 171 106.11 0.68 0.424
0.4-0.6 2 5 159 89.89 .32 .180
0.6-1 4 8 140 67.25 .56 .269
1-14 4 1.2 109 38.01 A4 152
14-1.8 4 1.6 100 31.23 40 125
1822 4 2.0 85 21.56 34 .086
2.2-2.8 .6 25 80 18.78 48 113
2.8-34 .6 31 73 15.24 A4 .091
344 .6 3.7 70 13.85 42 .083
4-5 1 45 67 12.53 .67 125
56 1 55 58 9.02 .58 .090
67 1 6.5 438 5.86 48 .059
7-8 1 7.5 46 5.32 46 .053
89 1 85 41 4.09 41 .041
9-11 2 10 38 344 .76 .069
1113 2 12 32 2.32 .64 .046
13-15 2 14 29 1.86 .58 .037
15-17 2 16 26 1.45 .52 .029
17-19 2 18 24 121 48 .024
19-21 2 20 22 .99 44 .020
21-25 4 23 20 .80 .80 .032
25-35 10 30 16 .64 1.60 .064
3545 10 40 12 .53 1.20 .053
4555 10 50 9.2 45 .92 .045
55-65 10 60 6.2 .35 .62 .035
65—75 10 70 4.4 .28 A4 .028
75-85 10 80 2.2 .18 .22 .018
85-95 10 90 73 .09 .07 .009
95-97 2 96 .29 .05 .01 .001
97-99 2 98 .06 .02 .00 .000
99-99.6 1.6 99.3 .03 .01 .00 .000
99.6-100 .04 99.8 .02 .01 .00 .000
S o S 15.98 2.405
Total streamflow (ft3/s) and suspended-sediment load (tons)
APl 1994-March 196 ...t 11,681 1,758
Annual streamflow per square mile ((ft3/s)/mi2) and suspended-
sediment Yield (LONYI/MID)Z ... esssessssess s essss st ssnsssnssean 521 785
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Table 6. Computation of suspended-sediment discharge, load, and yield at three partial-record sediment stations in the
Housatonic River Basin, western Massachusetts, April 1994 through March 1996—Continued

Streamflow at Suspended-sediment Streamflow Suspended-sediment
Flow-duration Flow-duration Mid-points of . discharge based on multiplied by discharge multiplied
R . . flow-duration L . .
percentile increments  flow-duration increment sediment transport flow-duration by flow-duration
ranges (x 100) increment (ft3/s) curve equations increment increment
(ton/d) (ft3/s) (ton/d)

Konkapot River at Ashley Falls (01198200)

0.0-04 04 0.2 1110 897.93 4.44 3.592
0.4-0.6 2 5 815 630.96 1.63 1.262
0.6-1 4 8 728 554.63 291 2.219
1-14 4 1.2 607 450.64 243 1.803
14-1.8 4 1.6 575 423.61 2.30 1.694
1822 4 2.0 513 371.85 2.05 1.487
2.2-2.8 .6 25 476 302.36 2.86 1814
2.8-34 .6 31 451 258.23 271 1.549
344 .6 3.7 410 195.42 2.46 1173
4-5 1 45 381 157.69 3.81 1577
56 1 55 333 106.36 333 1.064
67 1 6.5 295 74.63 2.95 746
7-8 1 7.5 270 57.60 2.70 576
89 1 85 244 42.84 244 428
9-11 2 10 226 34.24 452 .685
11-13 2 12 200 23.95 4.00 A79
13-15 2 14 184 18.77 3.68 375
1517 2 16 166 13.89 3.32 .279
17-19 2 18 150 10.33 3.00 .207
19-21 2 20 146 9.54 2.92 191
21-25 4 23 134 7.43 5.36 297
25-35 10 30 113 451 11.30 451
3545 10 40 89 2.24 8.90 224
4555 10 50 74 131 7.40 131
55-65 10 60 60 97 6.00 .097
65—75 10 70 43 .61 4.30 .061
75-85 10 80 30 .37 3.00 .037
85-95 10 90 21 .22 2.10 .022
95-97 2 96 13 A1 .26 .002
97-99 2 98 11 .09 .22 .002
99-99.6 1.6 99.3 9.1 .07 15 .001
99.6-100 .04 99.8 8.3 .06 .03 .000
S o S S 109.47 24.524
Total streamflow (ft3/s) and suspended-sediment load (tons)
APl 1994-March 196 ...t 80,023 17,927
Annual streamflow per square mile ((ft3/s)/mi2) and suspended-
sediment Yield (LONYI/MID)Z ... esssessssess s essss st ssnsssnssean 655 147

ITotal April 1994-March 1996 is the sum of the column times 731 days (number of days during the 2-year study period).
2Annual per square mileis the total April 1994-March 1996 divided by each station’s respective drainage basin area (Williams River 43.2 mi2,
Ironworks Brook 11.2 mi2, and Konkapot River 61.1 mi2) divided by 2 years.
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Figure 10. Relation of instantaneous suspended-sediment discharge to concurrent streamflow and associated sediment-
transport curves at six sediment stations in the Housatonic River Basin, western Massachusetts, March 1994 through April
1996.
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Table 7. Streamflow and suspended-sediment load at continuous- and partial-record sediment stations in the Housatonic River

Basin, western Massachusetts, April 1994 through March 1996

[Normal precipitation for April through September is 24.7 in., for October through March is 20.1 in., and for October through September (water year) is
44.8 in. based on 1961-90 climatological data at Great Barrington Airport (station 193213) (U.S. Department of Commerce, National Oceanic Atmospheric
Administration, 1993). USGS station No.: Locations shown in figure 5 and described in table 2. No., number; USGS, U.S. Geological Survey:; ft3/s, cubic feet

per second; in., inch; mi2, square miles; --, not applicable]

Percentage of Percentage of Total Percentage of total
. total drainage Sum of total daily mean suspended-
USGS Drainage - suspended- .
. . area at daily mean  streamflow at . sediment
station Station name area . . sediment .
No. (mi?) Housatonic streamflow Housatonic load discharge at
River near (ft3/s) River near Housatonic River
(ton)
Ashley Falls Ashley Falls near Ashley Falls
Continuous-Record Sediment Stations
April Through September 1994 (precipitation = 23.21in.)
01197500 Housatonic River near
Great Barrington 282 61 108,751 62 3,973 26
01198000 Green River near Great
Barrington 51.0 11 18,244 10 1,292 8.6
01198125 Housatonic River near
Ashley Falls 465 100 174,989 100 15,029 100
Water Year 1995 (precipitation = 29.4in.)
01197500 Housatonic River near
Great Barrington 282 61 135,527 58 2,192 18
01198000 Green River near Great
Barrington 51.0 11 23,837 10 1,219 10
01198125 Housatonic River near
Ashley Falls 465 100 231,842 100 12,236 100
October Through March 1996 (precipitation = 32.4in.)
01197500 Housatonic River near
Great Barrington 282 61 147,129 58 5,466 20
01198000 Green River near Great
Barrington 51.0 11 29,245 11 5,418 20
01198125 Housatonic River near
Ashley Falls 465 100 254,514 100 27,082 100
TOTAL April 1994 Through March 1996 (precipitation = 85.0in.)
01197500 Housatonic River near
Great Barrington 282 61 391,407 59 11,603 21
01198000 Green River near Great
Barrington 51.0 11 71,326 11 7,929 15
01198125 Housatonic River near
Ashley Falls 465 100 661,345 100 54,347 100
PARTIAL-RECORD SEDIMENT STATIONS
TOTAL April 1994 Through March 1996 (precipitation = 85.0 in)
01197802 WilliamsRiver near Great
Barrington 43.2 9.3 53,656 81 3,052 56
01198122 Ironworks Brook at
Sheffield 11.2 24 11,679 18 1,758 32
011982001 Konkapot River at Ashley
Falls 61.1 - 80,025 -- 17,927 --

1 Konkapot River at Ashley Falls drains into the Housatonic River downstream from the Housatonic River near Ashley Falls (01198125).
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The percentage of total suspended-sediment load at
Green River to the Housatonic River near Ashley Falls
(15 percent) was similar to the Green River percentage
of the total drainage area at the Housatonic River near
Ashley Falls (11 percent). But the percentage of total
suspended-sediment load at Housatonic River near
Great Barrington to the Housatonic River near Ashley
Falls was about 2 to 3 timesless (21 percent) than the
Housatonic River near Great Barrington percentage

of the total drainage area at the Housatonic River near
Ashley Falls (61 percent). One possible explanation is
that the Housatonic River near Great Barrington is
only about 0.8 mi downstream from Rising Pond Dam.
Upstream from Rising Pond Dam are four additional
major dams on the main stem of the Housatonic River
(fig. 5) that would be expected to trap stream
sediments.

Monthly total suspended-sediment load for
the three continuous sediment stations during water
years 1994-96 are shown in appendix 3 as the total
of sediment discharge for each month. The load for
January 1996 accounted for about 54 percent of total
suspended-sediment load at Green River (station
01198000) during April 1994 through March 1996,
and January 19 and 20, 1996 accounted for about 50
percent of thetotal for January or about 27 percent
of the total for the 2-year study. This was the result
of rainfall-snowmelt runoff on January 19 and 20,
1996 (about the equivalent of 5to 6 in. of rainfall),
as described previoudly in the “ Climatic and
Hydrologic Conditions” section, in the Green River
subbasin.

During 1 percent of the 2-year study (about 7
days), the percentage of the total suspended-sediment
load discharged was 49 at Housatonic River near Great
Barrington (station 01197500), 76 at Green River
(station 01198000), and 35 at Housatonic River near
Ashley Falls (station 01198125). During 10 percent
of the 2-year study (about 73 days) about 95, 99, and
93 percent of the total suspended-sediment load was
discharged at these three sediment stations,
respectively.

The Housatonic River near Great Barrington
(station 01197500) also was operated as a continuous-
record sediment station from April 1979 through
September 1980 (U.S. Geological Survey, 1981,

p. 255-257). Precipitation during the 1979-80 study
was 0.4 in/yr less (or about 1 percent less) than
during the April 1994 through 1996 study (table 8).
Total daily mean streamflow per year during 1979-80
was about 8 percent less than during 1994-96. Flow-
duration curves for the two periods (fig. 8) indicate
that streamflows at flow durations less than about 15
percent were greater during 199496 than during
1979-80, and streamflows at flow durations greater
than about 80 percent were lower during 1994-96
than during 1979-80.

Suspended-sediment yield at Housatonic River
near Great Barrington (station 01197500) from April
1979 through September 1980 was about 23 percent
greater than from April 1994 through March 1996
(table 8). Sediment-transport curves devel oped using
daily suspended-sediment discharge and daily mean
streamflow for the two periods also indicate that

Table 8. Precipitation, streamflow, suspended-sediment load, and suspended-sediment yield at the Housatonic River near
Great Barrington, Massachusetts, in the Housatonic River Basin April 1979 through 1980 and April 1994 through March 1996

[Normal precipitation for April through September is 24.7 in., for October through March is 20.1 in., for October through September (water year) is44.8in.
based on 196190 climatological data at Great Barrington Airport (station 193213) (U.S. Department of Commerce, National Oceanic Atmospheric Adminis-
tration, 1993). USGS station No.: Locations shown in figure 5 and described in table 2. No., number; USGS, U.S. Geologica Survey; ft3/s, cubic foot per
second; ((ft3/s)/yr)/miZ2, cubic foot per second per year per square mile; in., inch; infyr, inches per year; (ton/yr)/miZ, ton per year per square mile]

Total Annual Total of Annual Total Annual
USGS recipi- recipi-  daily mean total of suspended- suspended-
station Station name precip precip y daily mean sediment sediment
tation tation streamflow X
No. (in.) (infyr) (f%/s) streamflow load yield
: (((f£3/s)lyr)/mi?) (ton) ((ton/yr)/mi2)
April 1979 Through September 1980
01197500 Housatonic River near Great Barrington 63.0 42.0 268,775 635 10,718 253
April 1994 Through March 1996
01197500 Housatonic River near Great Barrington 85.0 425 391,407 694 11,603 20.6
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sediment transport was higher in 1979-80 than in
199496 for all ranges of streamflow at the Housatonic
River near Great Barrington (fig. 11). The greater
suspended-sediment yield during 1979-80 may be due
to four high runoff events, one during May 1979, two
during March 1980 and one during April 1980 (U.S.
Geologica Survey, 1981, p. 255-257) when about 50
percent of the total suspended-sediment load for the
1.5-year study was discharged, but high runoff events
during April 1994 and January 1996 streamflows
produced about 50 percent of the suspended-sediment
load during the 199496 study. Other factors, such as
differencesin climate, land-use practices, or sediment
trapped by upstream dams also may have contributed to
the differences in suspended-sediment yields between
the two periods.

Total suspended-sediment load, cal culated using
the flow-duration, rating-curve method (table 6) for
Williams River (station 01197802), Ironworks Brook
(station 01198122), and Konkapot River (station
01198200) for April 1994 through March 1996 are
presented in table 7. The percentages of total
streamflow at Housatonic River near Ashley Falls
(station 01198125) contributed by Williams River (8.1
percent) and Ironworks Brook (1.8 percent) were
dightly less than the percentages of contributing
drainage area of the two stations to the Housatonic
River near Ashley Falls drainage area (9.3 percent for
Williams River and 2.4 percent for Ironworks Brook).
The percentages of total suspended-sediment load at
Housatonic River near Ashley Falls contributed by
Williams River (5.6 percent) and Ironworks Brook (3.2
percent) were less and greater, respectively, than the
percentage of contributing drainage area of the two
stations to the Housatonic River near Ashley Falls
drainage area. The Konkapot River, which flowsto the
Housatonic River below the sediment station at the
Housatonic River near Ashley Falls, had the second
highest total suspended-sediment load when compared
to the other sediment stations (both continuous record
and partial record) sampled during the 2-year study
(table 7).

During 1 percent of the 2-year study (about
7 days) the percentage of the total suspended-sediment
load discharged was 30 at Williams River (station
01197802), 36 at Ironworks Brook (station 01198122),
and 29 at Konkapot River (station 01198200). During
10 percent of the study period (about 73 days) about

78, 80, and 87 percent of the total suspended-sediment
load was discharged at these three sediment stations,
respectively.

Yield

Median instantaneous suspended-sediment
yields at Housatonic River near Great Barrington
(station 01197500), Williams River (station 01197802),
and Green River (station 01198000) werefairly similar,
but yields at Housatonic River near Ashley Falls
(station 01198125) were about twice as great as those
of these three sediment stations (table 4). At Ironworks
Brook (station 01198122) and Konkapot River (station
01198200), median instantaneous suspended-sediment
yields were several times greater than at the other five
sediment stations. The high instantaneous suspended-
sediment yields at Ironworks Brook and Konkapot
River are partly due to the fact that the median
instantaneous streamflows per square mile during
suspended-sediment sampling at these two stations
were at |east twice that of the other sediment stations
except Schenob Brook (station 01198080).

Monthly suspended-sediment yields at the three
continuous-record sediment stations from April 1994
through March 1996 are shown in figure 6. The most
notable difference in monthly suspended-sediment
yield was observed during January 1996, when the
yield at Green River (station 01198000) was about 840
percent greater than at Housatonic River near Great
Barrington (station 01197500) and 336 percent greater
than at Housatonic River near Ashley Falls (station
01198125). This difference in suspended-sediment
yield was the result of rainfall-snowmelt runoff on
January 19 and 20, 1996 (the equivalent of about 5 to
6 in. of rainfall) in the Green River subbasin. During
the other months of the 2-year study, suspended-
sediment yields differed between sediment stations, but
yields at the Housatonic River near Ashley Falls were
aways higher than yields at the Housatonic River near
Great Barrington.

Suspended-sediment yields for October 1995
and January 1996 at the three continuous-record
sediment stations were different, although monthly
total precipitation amounts were similar [October
1995 (9.8 in.) and January (9.6 in.) at the Great
Barrington Airport Climatological Station (3213)]

(fig. 6). Total streamflow and suspended-sediment-
discharge for the 2 months also were different. The
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Figure 11. Relation of daily suspended-sediment discharge to daily mean streamflow and associated sediment-
transport curves for the Housatonic River near Great Barrington, Mass. (station 01197500), April 1979 through
September 1980 and April 1994 through March 1996.
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sum of total daily mean streamflow per square mile
was about 2.0 times greater at Housatonic River near
Great Barrington (station 01197500), 4.8 times greater
at Green River (station 01198000), and 2.6 times
greater at Housatonic River near Ashley Falls (station
01198125) for January 1996 than for October 1995.
Suspended-sediment yield was about 3.1 times greater
at Housatonic River near Great Barrington, 18.5 times
greater at Green River, and 4.0 times greater at
Housatonic River near Ashley Falls for January 1996
than for October 1995. Possible reasons for the
different response in suspended-sediment yield
between October 1995 and January 1996 are

(D) rainfall-snowmelt runoff on January 19 and 20,
1996, in which 2.0 in. of rain fell and snow depth

was reduced from 42 to 6 in., about the equivalent

of 5to 6 in. of rainfall—resulting in more runoff;

(2) soils being frozen during January thus smaller
infiltration rates for rain and snowmelt—resulting in
more runoff; (3) below-normal precipitation from
May through September 1995 leading to drier soil
conditions and allowing for greater infiltration rates

for rain during October 1995—resulting in less runoff;
(4) four significant rainfalls during October 1995
(1.2t0 3.5in.) about 6 to 9 days apart, allowing more
drying of the soils during the higher temperatures of
October than January—resulting in less runoff; and
(5) more vegetation in October than in January leading
to more soil coverage, canopy interception, and
evapotranspiration of precipitation—resulting in

less soil erosion and runoff.

Suspended-sediment yield for the 2-year study
at the three continuous-record stations was highest at
Green River (station 01198000) and lowest at the
Housatonic River near Great Barrington (station
01197500) (table 9). Suspended-sediment yield at the
Housatonic River near Ashley Falls (station 01198125)
was about 2.8 times that determined at the Housatonic
River near Great Barrington. The suspended-sediment
yield of 21 (tons/yr)/mi? at the Housatonic River near
Great Barrington from April 1994 through March 1996
compared well to a previous period of suspended-
sediment yield data—25 (tons/yr)/mi2 from April 1979
through September 1980 (table 8).

Table 9. Suspended-sediment yield, streamflow, and selected basin and land-use characteristics for continuous- and partial-
record sediment stations in the Housatonic River Basin, western Massachusetts, April 1994 through March 1996

[USGS station No.: Locations shown in figure 5 and described in table 2. Total soilswith soil erodibility factor of 0.49: Total soilswith soil erodibility factor
of 0.49 equals the sum of Hadley, Limerick, Linlithgo, Saco, and Winooski silt loam soils. GRID, surface modeling package in ARCINFO;
No., number; USGS, U.S. Geological Survey; ((ft3/s)/yr)/mi2, cubic feet per second per year per square mile; mi2, square miles; (ton/yr)/mi2, ton per year per

square mile; --, no data.]

USGS Drainage Suspended- 'I:otal of Stratified-drift Carbonate
station Station name area sediment yield ::: :‘;:ﬁ;‘, area rocks area
No. (mi?) ((ton/yr)/mi2) (3/s)lyrymi2) (percent) (percent)
01197500 Housatonic River near Great
Barrington, Mass. 282 20.6 694 134 36.8
01197802 Williams River near Great
Barrington, Mass. 43.2 353 621 12.1 46.6
01198000 Green River near Great Barrington,
Mass. 51.0 7.7 699 10.1 34.5
01198080 Schenob Brook at Sheffield, Mass. 50.0 1g1.6 -- 25.6 69.4
01198122 Ironworks Brook at Sheffield, Mass. 11.2 78.4 521 3.6 56.8
Area adjacent to the Housatonic River between
Great Barrington, Mass., and Ashley Falls,
Mass. 27.6 2395.3 -- 45.3 55.1
01198125 Housatonic River near Ashley Falls,
Mass. 465 58.4 711 15.9 42.5
01198200 Konkapot River at Ashley Falls,
Mass. 61.1 146.6 655 17.4 434
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Table 9. Suspended-sediment yield, streamflow, and selected basin and land-use characteristics for continuous- and partial-
record sediment stations in the Housatonic River Basin, western Massachusetts, April 1994 through March 1996—Continued

USGS Drainage Silt loam area (percent) Total soils. v.vi.th soil-
X . erodibility
station Station name area o o ] ) factor of 0.49
No. (m|2) Hadley Limerick Linlithgo Saco Winooski
(percent)
01197500 Housatonic River near Great
Barrington, Mass. 282 0.2 1.2 0.0 0.6 0.3 2.3
01197802 Williams River near Great
Barrington, Mass. 43.2 A1 9 .0 A A 12
01198000 Green River near Great Barrington,
Mass. 51.0 1 6 .0 .0 8 15
01198080 Schenob Brook at Sheffield, Mass. 50.0 A 22 .0 2.7 3 5.3
01198122 Ironworks Brook at Sheffield, Mass. 11.2 .0 .0 .0 .6 1 7
Area adjacent to the Housatonic River between
Gresat Barrington, Mass., and Ashley Falls,
Mass. 27.6 51 6.8 0] 2.9 5.2 20.0
01198125 Housatonic River near Ashley Falls,
Mass. 465 4 15 .0 9 7 35
01198200 Konkapot River at Ashley Falls,
Mass. 61.1 2 9 .0 4 .6 21
Agricul-
Agricul- tu?al and Total
Mean Non- wetlands
USGS Drainage basin tural Barren, open area Watler Forested forested +
station Station name area slope and area +barren,  bodies  wetlands wetlands  water
No. (mi?) (GRID) ope (percent) rqcl_(s, area area area bodies
(percent) area mining (percent) (percent) (percent) area
(percent) area
(percent) (percent)
01197500 Housatonic River near
Great Barrington, 282 7.68 8.4 29 11.3 22 4.0 3.2 9.4
Mass.
01197802 Williams River near
Great Barrington, 43.2 8.74 144 22 16.6 .8 4.9 37 9.4
Mass.
01198000 Green River near Great
Barrington, Mass. 51.0 9.49 17.7 1.0 18.7 5 1.7 .8 3.0
01198080 Schenob Brook at
Sheffield, Mass. 50.0 8.06 14.9 2.0 16.9 7 74 4.8 12.9
01198122 Ironworks Brook at
Sheffield, Mass. 11.2 8.20 121 .6 12.7 17 4.1 4.0 9.7
Area adjacent to the Housatonic
River between Great Barrington,
Mass., and Ashley Falls, Mass. 27.6 7.83 26.4 2.8 29.2 3 5 37 45
01198125 Housatonic River near
Ashley Falls, Mass. 465 8.04 11.8 25 14.3 16 4.0 3.2 8.8
01198200 Konkapot River at Ashley
Falls, Mass. 61.1 6.78 12.1 10 13.1 15 15 37 6.7

1 suspended-sediment yield was estimated using suspended-sediment yield of the Housatonic River near Great Barrington for 25.8 mi2 of Hubbard
Brook and suspended-sediment yield of the Konkapot River for 24.2 mi2 of Schenob Brook.

2 Suspended-sediment yield was estimated by subtracting the suspended-sediment discharge of the stations upstream of the Housatonic River near Ash-
ley Falls from the suspended-sediment discharge at the Housatonic River near Ashley Falls (Station 01198125 - Stations 01197500, 01197802, 01198000,
01198080, and 01198122) and then dividing by 27.6 mi2.
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Estimates of suspended-sediment yield for
Williams River (station 01197802), Ironworks Brook
(station 01198122), and Konkapot River (station
01198200) ranged widely between stations during
April 1994 through March 1996 (table 9). The
Williams River had the lowest estimated suspended-
sediment yield, and the Konkapot River had the highest
estimated suspended-sediment yield. The Williams
River suspended-sediment yield was almost twice that
of the Housatonic River near Great Barrington (station
01197500), and the Ironworks Brook suspended-
sediment yield compared well with the Green River
(station 01198000) (table 9). The Konkapot River
suspended-sediment yield was about 2 to 7 times
greater than that of the other sediment stations.

The sediment-transport curves of instantaneous
suspended-sediment yield and concurrent streamflow
per square mile (the same sediment-transport curves
shown in fig. 10 but normalized by drainage area)
were plotted for the three continuous-record and
three partial-record sediment stations (fig. 12). The
sediment-transport curves of instantaneous suspended-
sediment yield at each station for streamflows ranging
from 8 to 20 (ft3/s)/miZin figure 12 generally went
from lowest to highest in the same order asthe yields
in table 9 [Housatonic River near Great Barrington
(station 01197500), Williams River (station 01197802),
Housatonic River near Ashley Falls (station 01198125),
Green River (station 01198000), Ironworks Brook
(station 01198122), and Konkapot River (station
01198200)]. At instantaneous streamflows less than
1 (ft3/s)/mi?, instantaneous suspended-sediment yields
were highest at Ironworks Brook and lowest at the
Housatonic River near Ashley Falls (fig. 12). The
slopes of the sediment-transport curves varied widely
at streamflows less than 1 (ft3/s)/mi2. At instantaneous
streamflows between 1 to 2 (ft3/s)/mi?, instantaneous
suspended-sediment yields changed as sediment-
transport curves for the six sediment stations crossed
each other. At instantaneous streamflows ranging from
2 to 8 (ft3/s)/mi2, instantaneous suspended-sediment
yields at Ironworks Brook, Housatonic River near
Ashley Falls, and Konkapot River were similar but
were higher than those at Housatonic River near Great
Barrington, Williams River, and Green River (fig. 12).
Housatonic River near Great Barrington and Williams
River had similar yields, which were lower than Green
River at streamflows ranging from 2 to 8 (ft3/s)/miZ2.
The slopes of the sediment-transport curves were
similar for all six stations at streamflows ranging
from 2 to 8 (ft3/s)/miZ2.

For Schenob Brook at Sheffield (station
01198080), which was affected by back-water
conditions and only sampled seven times, suspended-
sediment yield was estimated on the basis of
suspended-sediment yield at the other sediment
stations. Hubbard Brook is a tributary to Schenob
Brook (fig. 5) and has adrainage area of 25.8 mi2 at the
outflow of Mill Pond Dam. Because of the dam, the
Hubbard Brook subbasin was assigned a suspended-
sediment yield rate of 21 (tons/yr)/mi?, the same as the
Housatonic River near Great Barrington (station
01197500) (which has five dams upstream of the
sampling site). The remaining 24.2 mi2 of the Schenob
Brook subbasin was assigned a suspended-sediment
yield rate of 147 (tons/yr)/mi2, the same as the
Konkapot River (station 01198200), because of the
presence of soilswith ahigh soil erodibility factor
(Hadley, Limerick, Linlithgo, Saco, and Winooski silt
loam soils) adjacent to the stream channel (fig. 4) (U.S.
Department of Agriculture, Soil Conservation Service,
1970; 1988; 1989). The resulting estimated annual
suspended-sediment yield for the Schenob Brook
subbasin of 82 (tong/yr)/mi2 was slightly higher than
that of Green River (station 01198000) and Ironworks
Brook (station 01198122) (table 9).

Suspended-sediment yield for the area adjacent
to the Housatonic River between Great Barrington and
Ashley Falls was determined by subtracting the total
suspended-sediment discharge for April 1994 through
March 1996 of the Housatonic River near Great
Barrington (station 01197500), Williams River (station
01197802), Green River (station 01198000), Schenob
Brook (station 01198080), and Ironworks Brook
(station 01198122) from the total suspended-sediment
discharge of Housatonic River near Ashley Falls
(station 01198125) (fig. 5), and then dividing the
residual suspended-sediment discharge of the area
adjacent to the Housatonic River between Great
Barrington and Ashley Falls (27.6 mi?) by 2 (2 years
of record). This area adjacent to the Housatonic River
between Great Barrington and Ashley Falls had an
estimated suspended-sediment yield of 395
(tons/yr)/mi2 (table 9). Although, this value is about
2.7 to 18.8 times greater than values for any of the
other seven subbasins, it appears reasonable given the
significant area of (1) soilswith ahigh soil erodibility
(Hadley, Limerick, Linlithgo, Saco, and Winooski silt
loam soils) adjacent to the stream channel (fig. 4),

(2) agriculture and open land adjacent to the stream
channdl (fig. 2), and (3) stratified-drift depositsin the
subbasin.
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Figure 12. Sediment-transport curves of instantaneous suspended-sediment yield to concurrent
streamflow per square mile at six sediment stations in the Housatonic River Basin, western
Massachusetts, March 1994 through April 1996.
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Suspended-sediment yields were determined
for the Housatonic River near Ashley Falls (station
01198125, 465 mi?), and the Konkapot River (station
01198200, 61.1 mi2), which drainsinto the Housatonic
River below the Housatonic River near Ashley Falls
station, but above the Massachusetts—Connecticut State
border (fig. 5). The residual area of the study area
draining to the Housatonic River upstream of the
M assachusetts—Connecticut State border not covered
by the seven sediment stations is 8.9 mi2. This residual
areais aong the Housatonic River downstream from
the Housatonic River near Ashley Falls and has similar
land use, geology, and highly erodible soils to the area
adjacent to the Housatonic River between Great
Barrington and Ashley Falls (figs. 2, 3, and 4). The
suspended-sediment yield for that part of the study
area, 535 mi2, draining to the Housatonic River
upstream from the M assachusetts—Connecticut State
border was estimated to be 74.1 (tons/yr)/mi2. This
estimate excludes 5.0 mi? of the entire study area
which drains to the Housatonic River downstream of
the Massachusetts-Connecticut State border. This
suspended-sediment yield was estimated by dividing
the sum of the subbasin suspended-sediment loads for
the 2-year study of the Housatonic River near Ashley
Falls (54,347 tons, table 7), the Konkapot River
(17,927 tons, table 6), and the residual area of the study
areadraining to the Housatonic River upstream from
the Massachusetts—Connecticut State border not
covered by the 7 sediment stations (7,031 tons)? by 2
years and by the drainage area of the Housatonic River
Basin at the Massachusetts-Connecticut state border
(about 535 mi?).

LIMITATIONS OF THE
ANALYSIS AT PARTIAL-RECORD
SEDIMENT STATIONS

Colby (1956) and Walling (1977) reported that
using transport curves of instantaneous suspended-
sediment and concurrent streamflow data with flow-
duration curves of daily mean streamflow (flow
duration, rating-curve method—Miller, 1951) can
result in errorsin estimates of annual suspended-

sediment discharge. Estimates made this way could
range from -50 to 200 percent of the true suspended-
sediment load (Colby, 1956). Walling (1977) and Yorke
and Ward (1986) concluded that the variability of the
estimate using a sediment-transport curve and flow-
duration curve is associated primarily with the scatter
of suspended-sediment data associated with the
sediment-transport curve (for example, seefig. 10).
Several factors could cause an error in the estimate of
suspended-sediment discharge (Walling, 1977).
Errors could result from sampling techniques,
laboratory techniques, poor streamflow data, an
inadequate sampling program, and factors related

to the dynamics of erosion and sediment-transport
processes. Factors related to the dynamics of erosion
and sediment-transport processes are the most
significant causes of error in estimates of suspended-
sediment discharge (Crawford and Mansue, 1996,

p. 24). These factorsinclude (1) differencesin
vegetative cover between seasons (October through
March, dormant season; April through September,
growing season); (2) differencesin water temperature
(colder water is more dense and viscous and thus

can carry more sediment); (3) effects of hysteresis,

in which sediment concentrations are higher during
the rising stage of runoff than during the falling

stage; (4) differencesin the intensity of storms,

(5) differencesin the distribution and movement of
precipitation over the drainage basin; and (6) decreases
in suspended-sediment concentrations with successive
runoff events due to the depletion of readily erodible
material.

To assess the accuracy of the calculations of
suspended-sediment discharge, load, and yield at the
partial-record sediment station, calculations at
continuous-record sediment stations using sediment-
transport curves with a flow-duration curve of daily
mean streamflow must be compared to those obtained
by summing the daily suspended-sediment discharge
for the period of record. This comparison of methodsis
possible only at continuous-record sediment stations,
because summing the daily suspended-sediment
discharge is not possible at partia-record sediment
stations. This comparison of methods at continuous-
record sediment stations gives an indication of how

2The value 7,031 tons was calculated by multiplying 8.9 mi2 by 2 years by 395 (tons/yr)/mi2.
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much the estimates of suspended-sediment discharge,
load, and yield at partial-record sediment stations
might differ from their most accurate estimate if they
could be calculated by summing the daily suspended-
sediment discharge for the period of record.

Suspended-sediment yield for the three
continuous-record sediment stations in the study
areafrom April 1994 through March 1996 were
compared using three different methods (table 10).
The calculation of suspended-sediment yield at the
Housatonic River near Great Barrington (station
01197500) from April 1979 through September 1980
was compared using two of the three different methods
(table 10). The three methods were (1) summing the
daily suspended-sediment discharges for the period
of record [standard method in cal culations of
suspended-sediment transport at continuous-record
stations (Porterfield, 1972, p. 39-56)], (2) using a
sediment-transport curve of daily suspended-sediment
discharge as afunction of daily mean streamflow and
aflow-duration curve of daily mean streamflow (flow-
duration, rating-curve method—Miller, 1951), and
(3) using a sediment-transport curve of instantaneous
suspended-sediment discharge as a function of
concurrent streamflow and a flow-duration curve of
daily mean streamflow (flow-duration, rating-curve
method—Miller, 1951). Equations for sediment-
transport curves based on daily values (second method)
and instantaneous val ues (third method) in table 5 were
determined using the method described previoudly in
the “Calculation of Suspended-Sediment Discharge,
Load, and Yield” section.

Estimates of suspended-sediment yield
obtained using the second method compared well
(within 6 percent) with those obtained using the first
method for three of the four tests (table 10). At Green
River (station 01198000) estimates obtained using the
second method were about 37 percent greater than
those obtained using the first method.

Estimates of suspended-sediment yield
obtained using the third method produced results that
were from about 26 to 35 percent greater than estimates
obtained using the first method at the three stations.
Thus, estimates of suspended-sediment discharge, load,
andyield at thethree partial-record sediment stationsin
the study areamay be from 26 to 35 percent greater
(positive bias) than estimates that would be obtained
if the first method (most accurate estimate) could be
applied. Instantaneous suspended-sediment discharge
and streamflow data were not available to develop

sediment-transport curves for April 1979 through
September 1980 at Housatonic River near Great
Barrington (station 01197500) to make a comparison
between the third method and the first method.

Crawford and Mansue (1996, p. 2027 and 50)
did asimilar comparison of these three different
methods of determining the limitations of the analysis
of suspended-sediment yield at partial-record sediment
stations using data from three continuous-record
sediment stationsin Indiana. Their estimates of
suspended-sediment yields obtained using the second
method ranged from -23 to 37 percent of those
estimates obtained using the first method. Estimates
obtained using the third method ranged from -5 to 151
percent of those estimates obtained using the first
method. An evaluation of the accuracy of the third
method was done using data from six continuous-
record sediment stationsin Pennsylvaniaand Delaware
by Yorke and Ward (1986). Estimates of suspended-
sediment discharge obtained using the third method
ranged from -55 to 132 percent of those estimates
obtained using the first method. The comparison of
these methods in the study area (table 10) in Indiana
(Crawford and Mansue, 1996, p. 2027 and 50) and
in Pennsylvania and Delaware (Yorke and Ward,
1986) demonstrates that estimates of total suspended-
sediment discharge obtained using sediment-transport
curves with aflow-duration curve of daily mean
streamflow at partial-record sediment stations probably
resultsin estimates that are not as accurate as
calculations made for continuous-record sediment
stations abtained by summing the daily suspended-
sediment discharge for the period of record.
Additionally, less-accurate calculations for total
suspended-sediment discharge would be expected
at partial-record sediment stations where daily
mean streamflows were estimated on the basis of once-
a-day stream-stage readings and not on continuous
(15 minute) stream-stage readings, such asin this
study. Although estimates of suspended-sediment
discharge for partial-record stations are not as
accurate as those that could be obtained for
continuous-record stations, data from partial-record
stations do provide a reasonable and cost-effective
estimate of suspended-sediment discharge.
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Table 10. Comparison of suspended-sediment yield calculated using three methods for the three continuous-record sediment stations in the Housatonic River
Basin, western Massachusetts, April 1979 though September 1980 and April 1994 through March 1996

[Sediment-transport curve equations for the three continuous record stations and two time periods arein table 5. USGS station No.: Locations shown in figure 5 and described in table 2. No., number,
USGS, U.S. Geological Survey; (ft3/s)/miZ2, cubic foot per second per square mile; (ton/yr)/miZ, ton per year per square mile; --, no date]

USGS
station
No.

Station name

Sum of daily values

Flow-duration and sediment-transport curve
equations using daily suspended-sediment data

Flow-duration and sediment-transport curve
equations using instantaneous

(method 1) suspended-sediment data
(method 2) (method 3)
Total Suspended- Total Suspended-  Percent difference Suspended- Percent difference
. . . Total . i
stream- sediment stream- sediment in suspended- streamflow sediment in suspended-
flow yield flow yield sediment yield from yield sediment yield from

((ft3/s)/mi2) ((ton/yr)/mi2) ((ft3/s)/mi?) ((ton/yr)/mi2)

sum of daily values

3 i2
((ft/s)/mi%) ((ton/yr)/mi2) sum of daily values

April 1994 Through March 1996

01197500 Housatonic River near 694 20.6 694 21.0 +1.94 694 279 +35.4
Great Barrington
01198000 Green River near Great Barrington 699 7.7 709 106.2 +36.7 709 97.8 +25.9
01198125 Housatonic River near 711 58.4 715 61.9 +5.99 715 75.5 +29.3
Ashley Falls
April 1979 Through September 1980
01197500 Housatonic River near 635 25.3 638 24.6 -2.77 - - --

Great Barrington




The relative suspended-sediment yields at
Housatonic River near Great Barrington (station
01197500), Green River (station 01198000), and
Housatonic River near Ashley Falls (station 01198125)
calculated using the three methods compared well
between the three stations (table 10). Suspended-
sediment yields at Green River and Housatonic River
near Ashley Falls, calculated using the first method,
were 3.8 and 2.8 times higher than yields at Housatonic
River near Great Barrington. For the second method,
suspended-sediment yields were 5.1 and 2.9 times
higher, and for the third method, suspended-sediment
yields were 3.5 and 2.7 times higher.

FACTORS AFFECTING
SUSPENDED-SEDIMENT
YIELD

Hydrologic, physical, and land-use
characteristics of the subbasinsin the study area
were evaluated to explain differences in suspended-
sediment yield between the six measured subbasins
and two estimated subbasins [ Schenob Brook
(station 01198080) and the area adjacent to the
Housatonic River between Great Barrington and
Ashley Fallg] (table 9). Characteristics considered
in the evaluation were dams, total streamflow, soils,
surficial geology, bedrock geology, mean basin slope,
area of forest, area of agricultural and open land,
area of mining and barren land, area of forested and
non-forested wetlands, and area of water bodies.
Differencesin precipitation were not evaluated
because precipitation data were not availablein all
study subbasins; however, total streamflow from the
six measured subbasins was evaluated (table 9).
Differences in soils between the eight subbasins
were evaluated by determining the area of soils
reported to have ahigh soil erodibility factor (K-factor)
from digital data bases of soil survey maps (U.S.
Department of Agriculture, Soil Conservation Service,
1970; 1988; 1989).

Dams

The suspended-sediment yield at the Housatonic
River near Great Barrington (station 01197500) was
the lowest of the eight subbasins. The basin and land-
use characteristics were compared and found to be

similar to those of other subbasins. The only notable
difference is that upstream from the Housatonic River
near Great Barrington station are five major dams
(fig. 5), including the Rising Pond Dam, which isonly
about 0.8 mi upstream. The five dams most likely trap
sediments that would have otherwise been discharged
to the Housatonic River near Great Barrington.
Woods Pond Dam and Rising Pond Dam are
the only two dams on the Housatonic River that have
substantial impoundments (fig. 5). Woods Pond has
asurface area of about 0.19 mi2 and depths of 15 ft
(Frink and others, 1982). Rising Pond has a surface
area of about 0.07 mi2 and depths of 15 ft. Frink and
others (1982) aso report that sediment thicknesses
in Woods Pond ranged from 0.5 to 6 ft and ranged from
6 to 8 ft in Rising Pond. These sediment thicknesses
indicate that the two dams trap sediments that
otherwise would have been discharged downstream.
Although the impoundments associated with other
three dams—Columbia Mill, Willow Mill, and
Glendale—are not as large as the Woods Pond Dam
and Rising Pond Dam, they too trap sediment that
otherwise would have been discharged downstream.
Dams also may increase sediment transport
downstream. As a dam traps sediment, the stream
below the dam may become sediment starved, which
can result in scouring of the streambed and stream
banks. Thus, the scouring equilibrates the stream’s
sediment carrying capacity by increasing bedload
transport (Collier and others, 1996).

Soils

The area adjacent to the Housatonic River
between Great Barrington and Ashley Falls subbasin
(fig. 4 and table 9) had the largest percentage of soils
with a high soil-erodibility factor (20 percent). This
subbasin a so had the highest percentage of the Hadley,
Limerick, Saco, and Winooski silt loam soils
individually. The correlation coefficient of percent
area of soilswith ahigh soil erodibility to suspended-
sediment yield was 0.93, and is mainly affected by
the area adjacent to the Housatonic River between
Great Barrington and Ashley Falls subbasin [which had
ahigher percentage of high soil erodibility and the
highest suspended-sediment yield as compared to other
subbasins (table 9)]. This subbasin also affected the
correlation coefficients of the percent area of Hadley,
Limerick, Saco, and Winooski silt loam soilsto
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suspended-sediment yield (0.95, 0.89, 0.66, and 0.93,
respectively) again with its much higher percent area of
these soils and suspended-sediment yield than the other
subbasins. Although these correlation coefficients are
mainly affected by this subbasin, they seem reasonable
given visua observations of (1) streambank sloughing
along the Housatonic River in areas of these silt loam
soils, and (2) the Housatonic River out of its banks and
flowing across areas of these soils several times during
the 2-year study.

The Schenob Brook (station 01198080) subbasin
has the second highest percentage of soilswith ahigh
soil erodibility, but had an estimated suspended-
sediment yield close to Green River (station 01198000)
(third lowest percentage of these soils) and Ironworks
Brook (station 01198122) (lowest percentage of these
soils) subbasin (table 9). Thisis likely the result of the
dam on Hubbard Brook in the Schenob Brook subbasin
and the backwater conditions during moderate to high
flows at the Schenob Brook station. The Housatonic
River near Great Barrington had the fourth highest
percentage of soilswith ahigh soil erodibility (table 9),
but the lowest suspended-sediment yield likely because
of the five dams on the Housatonic River as previously
discussed.

Geology

To assess the possible effects of geology on
suspended-sediment yield in the study area, the percent
area of stratified-drift deposits (surficial geology) and
carbonate rocks (bedrock geology), were compared for
the eight subbasins. The percent area of carbonate
rocks was chosen to represent the effects of bedrock
geology, because carbonate rocks weather more readily
than schistose or gneissic and quartzitic rocks.

The suspended-sediments yield in a subbasin
generaly increased with increasing percent area of
stratified-drift deposits present (table 9). Percent
area of stratified-drift deposits was highly related
to suspended-sediment yield, and the correlation
coefficient was 0.86 for the eight subbasins. This
high correlation was mainly the result of the estimated
high suspended-sediment yield and high percent area
of stratified-drift deposits for the area adjacent to
the Housatonic River between Great Barrington and
Ashley Falls. The subbasins for the area adjacent
to the Housatonic River between Great Barrington
and Ashley Falls and the Konkapot River (station

01198200) had the highest and second highest
suspended-sediment yields and percent area of
stratified-drift deposits, respectively, excluding
Schenob Brook (station 01198080) (high percent
area of stratified-drift deposits but only a moderate
estimate of suspended-sediment yield due to adam
on its major tributary Hubbard Brook). These two
subbasins (area adjacent to the Housatonic River
between Great Barrington and Ashley Falls and the
Konkapot River) are in the southern part of the
basin (fig. 3), where stratified-drift deposits are
generally of glaciolacustrine origin, as previously
mentioned. These glaciolacustrine deposits (generally
clay, silt, and fine sand) are related to the Hadley,
Limerick, Lithligo, Saco, and Winooski silt loam
soils (high soil-erodibility factor); the correlation
coefficient between percent area of stratified-drift
deposits and percent area of soilswith high soil-
erodibility factor was 0.95 for the eight subbasins.
Differencesin the percent area of carbonate rocks
varied among the subbasins (34.5 to 69.4 percent,
table 9), and did not strongly relate to differences
in suspended-sediment yield (0.28 correlation
coefficient).

Land Use

Land uses were evaluated for their potential
to affect the suspended-sediment yield in the study
area. Land uses evaluated were the percent area of
(1) agricultural and open, (2) barren, (3) water bodies,
(4) forested wetlands, and (5) non-forested wetlands.
Areas of agricultural, open, and barren land likely
cause an increase suspended-sediment yield (relative
to other areas) because these areas generally have
greater percentage of bare soil and (or) greater soil
disturbances than other areas. Water bodies, forested
wetland, and non-forested wetlands act as sediment
traps and thus tend to decrease suspended-sediment
yield from an area.

The percentage of agricultural and open land was
highest in the area adjacent to the Housatonic River
between Great Barrington and Ashley Falls subbasin,
where suspended-sediment yield was also highest
among the eight subbasins (fig. 2 and table 9). The
correlation coefficient of percent area of agricultural
and open land to suspended-sediment yield was 0.86
and is mainly affected by the area adjacent to the
Housatonic River between Great Barrington and
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Ashley Falls subbasin. Tillage and exposure of the soil
during the dormant (nongrowing) season provides a
source of erodible material. Most of the agricultural
and open land in the area adjacent to the Housatonic
River between Great Barrington and Ashley Falls

(fig. 2) ison the flood plain of the Housatonic River.
The flood plain area, which contains most of the
agricultural and open land along the Housatonic River,
typically isinundated when the Housatonic River flows
over its banks. The Housatonic River was observed out
of its banks and flowing across agricultural areas on
bendsin theriver in the subbasin of the region adjacent
to the Housatonic River between Great Barrington and
Ashley Falls several times during the 2-year study.
Most areas mapped as the Hadley, Limerick, Linlithgo,
Saco, and Winooski silt loam soils (fig. 4), which are
mainly found in the area adjacent to the Housatonic
River between Great Barrington and Ashley Falls, are
cleared and used for crops, hay, and pasture (U.S.
Department of Agriculture, Soil Conservation Service,
1988, p. 13). The correlation coefficient between
agricultural and open land and soil types with ahigh
soil-erodibility factor was 0.85. Runoff from drainage
basins mainly having agricultural land use were
reported to have the second highest suspended-
sediment concentration of the four general land uses
(agricultural, urban, forest, and range) in the United
States (Zimmerman and others, 1996, p. 75).

The percent area of barren differed slightly
among the subbasins (0.62 to 2.94 percent, table 9) and
did not strongly relate to differences in suspended-
sediment yield (0.20 correlation coefficient). The
combined percent areas of water bodies, forested
wetlands, and nonforested wetlands differed among the
subbasins (3.0 to 12.9 percent, table 9) and was
negatively related to differencesin suspended-sediment
yield (-0.50 correlation coefficient). Water bodies,
forested wetlands, and nonforested wetlands likely are
efficient in trapping sediment much like the five
reservoirs (dams) on the main stem of the Housatonic
River upstream from the continuous-record sediment
station near Great Barrington (01197500) (fig. 5).

Other Factors

Differencesin total streamflow (table 9) and
in streamflow characteristics (flow durations) (fig. 7)
were evaluated for their effect on differencesin
suspended-sediment yield among the eight subbasins.

Although total streamflows differed among the eight
subbasins (table 9), the differences did not strongly
relate to the differences observed in suspended-
sediment yields (correlation coefficient -0.14).
Comparisons of flow-duration curves on a per-square-
mile basis for the 2-year study found slight differences
in streamflow characteristics among subbasins, but

the differences did not appear to relate to differences
in suspended-sediment yield.

Mean basin slope was evaluated for each of the
eight subbasins, because steeper slope increases
potential soil erosion (Wischmeier and Smith, 1978).
Mean basin slope differed dightly among the subbasins
(6.78 t0 9.49 percent, table 9) and did not strongly
relate to differences in suspended-sediment yield
(correlation coefficient -0.27).

COMPARISON TO RESULTS OF
OTHER SUSPENDED-SEDIMENT
STUDIES IN THE NORTHEASTERN
UNITED STATES

Median instantaneous suspended-sediment
concentrations at the Housatonic River near Great
Barrington (station 01197500), Williams River (station
01197802), Green River (station 01198000), and
Schenob Brook (station 01198080) (7 to 10 mg/L,
table 4) were from 0.7 to 2.5 times those reported for
five suspended-sediment stations in Connecticut and
one station in New Hampshire (4 to 10 mg/L) by
Zimmerman and others (1996, p. 75) and from 1.8 to
5.0 times those reported for two other suspended-
sediment stations in Connecticut (2 and 4 mg/L,
respectively) by Kulp (1983, p. 14 and 15; 1991b, p. 13
and 14). Median concentrations at Ironworks Brook
(station 01198122), Housatonic River near Ashley Falls
(station 01198125), and Konkapot River (station
01198200) (table 4) were greater (1.6 to 15 times)
than the eight stations reported by Zimmerman and
others (1996, p. 75) and Kulp (1983, p. 14 and 15;
1991b, p. 13 and 14). As stated previously, median
instantaneous sediment concentrations at Ironworks
Brook and Konkapot River could be higher than at
the other stations because the median instantaneous
streamflow sampled at these two stations also was
higher than the other stationsin the study area.

Suspended-sediment yield for the eight
subbasins in the study arearanged from 21 to
395 (tong/yr)/mi? (table 9). These values for the
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study area compared well to suspended-sediment
yields for four continuous-record sediment stations
in Connecticut: the Yantic River in east-central
Connecticut, 43.5 (tons/yr)/mi2 (Kulp, 1983,

p. 20); Muddy Brook in northeast Connecticut,

32.5 (tonslyr)/mi? (Kulp, 1991b, p. 19); the
Coginchaug River in south-central Connecticut,
29.3 (tons/yr)/mi? (Morrison, 1998); and the Salmon
River, 276 (tons/yr)/mi2 (Morrison, 1998). The
drainage basins of the four continuous-record sediment
stations in Connecticut were glaciated. Suspended-
sediment yields in the study area also compared well
to suspended-sediment yields in the glaciated area of
the Susquehanna River Basin in south-central New
York and north-central Pennsylvania (Williams and
Reed, 1972, p. F5-F10), where suspended-sediment
yields ranged from 40 to 440 (tons/yr)/mi for 19
sediment stations.

SUMMARY AND
CONCLUSIONS

Suspended-sediment concentrations,
discharges, loads, and yields were determined for eight
subbasins in the Housatonic River Basin in western
Massachusetts, eastern New York, and northwestern
Connecticut from April 1994 through March 1996.
Information on suspended sediment isimportant in the
Housatonic River Basin because selected water-quality
constituents have a strong relation to sediments.
Additionally, a better understanding of suspended-
sediment characteristics is needed for evaluating
human uses [such as recreation (aesthetics), potential
sedimentation of reservairs, lakes, and ponds,
designing water-treatment plants, and designing
reservoirs] aswell as for maintaining stream habitat
for fish and wildlife.

Suspended-sediment concentration sampleswere
collected from 271 to 329 times at three continuous-
record stations and from 7 to 158 times at four partial-
record sediment stations during the 2-year study.
Suspended-sediment concentrations in samples
collected ranged from less than 0.5 to 3,400 mg/L
for concurrent streamflows ranging from 0.03 to
126 (ft3/s)/mi2. Median suspended-sediment
concentrations in samples collected ranged from 7 to
61 mg/L for concurrent median streamflows ranging
from 1.86 to 5.88 (ft3/s)/mi2. Instantaneous suspended-
sediment yields ranged from less than 0.005 to

185 (tons/d)/mi2 and medians ranged from 0.03 to
1.12 (tons/d)/mi? at the seven sediment stations.
Suspended-sediment samples collected during the 2-
year study represent almost the entire range of
streamflows at the sediment stations.

Total suspended-sediment load for the 2-year
study was calculated by summing total daily
suspended-sediment discharge at the three continuous-
record sediment stations. Total suspended-sediment
loads at these sediment stations were 11,603 tons at
Housatonic River near Great Barrington (station
01197500), 7,929 tons at Green River (station
01198000), and 54,347 tons at Housatonic River near
Ashley Falls (station 01198125). From 35 to 76 percent
of the total suspended sediment was discharged during
1 percent of the time at the three continuous-record
sediment stations, and from 93 to 99 percent of the
total suspended sediment was discharged during 10
percent of the time. The load for January 1996
accounted for about 54 percent of the total suspended-
sediment load in the Green River subbasin during the
2-year study. Theload for January 19 and 20, 1996
accounted for about 50 percent of the January 1996
load or about 27 percent of the total suspended-
sediment load in the Green River subbasin during
the 2-year study. This was the result of rainfall and
snowmelt on January 19 and 20, 1996 that was
equivalent to 5to 6in. of rainfall in the Green River
subbasin.

Suspended-sediment yields at the three
continuous-record sediment stations were
21 (tons/yr)/mi? at Housatonic River near Great
Barrington (station 01197500), 78 (tons/yr)/mi?
at Green River (station 01198000), and
58 (tons/yr)/mi2 at Housatonic River near Ashley
Falls (station 01198125). Suspended-sediment yield
at the Housatonic River near Great Barrington,

21 (tons/yr)/mi2 from April 1994 through March
1996, compared well to the yield for a previous
study, 25 (tons/yr)/mi2 from April 1979 through
September 1980. Sediment-transport curves that
relate daily suspended-sediment discharge to daily
mean streamflow indicated that throughout the range
of streamflows, daily suspended-sediment discharge
was higher from April 1979 through September 1980
than from April 1994 through March 1996.

Total suspended-sediment load for the 2-year
study was calculated by using sediment-transport
curves in which instantaneous suspended-sediment
discharge is plotted against concurrent streamflow,
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with flow-duration curves of daily mean streamflow

at the three partial-record sediment stations. Total
suspended-sediment loads at these sediment stations
were 3,052 tons at Williams River (station 01197802),
1,758 tons at Ironworks Brook (station 01198122), and
17,927 tons Konkapot River (station 01198200). From
29 to 36 percent of the total suspended sediment was
discharged during 1 percent of the time at the three
partial-record sediment stations and from 78 to 87
percent of the total suspended sediment was discharged
during 10 percent of the time. Suspended-sediment
yields at the three partial-record sediment stationswere
35 (tons/yr)/mi? at Williams River, 78 (tons/yr)/mi? at
Ironworks Brook, and 147 (tons/yr)/mi2 at Konkapot
River.

Suspended-sediment yield was estimated for two
subbasins [the partial-record sediment station Schenob
Brook (01198080) and the area adjacent to the
Housatonic River between Great Barrington and
Ashley Fallg] in the study area. The estimate for
Schenob Brook was based on suspended-sediment
yields at the Housatonic River near Great Barrington
(station 01197500) and the Konkapot River (station
01198200). The estimate of suspended-sediment yield
at Schenob Brook was 82 (tons/yr)/mi2, and compared
well with estimates of suspended-sediment yield at
Green River (station 01198000) and Ironworks Brook
(station 01198122). The estimated yield for the area
adjacent to the Housatonic River between Great
Barrington and Ashley Falls was 395 (tons/yr)/mi2.
This estimated suspended-sediment yield was 2.7 to
18.8 times greater than that observed in any of the other
subbasins. Suspended-sediment yield estimated for that
part of the study area, 535 mi2, draining to the
Housatonic River upstream from the M assachusetts—
Connecticut State border was 74.1 (tons/yr)/mi2. This
estimate excludes 5.0 mi of the entire study area
which drains to the Housatonic River downstream of
the Massachusetts—-Connecticut State border.

Calculations of suspended-sediment discharge,
loads, and yield at partial-record sediment stations
Williams River (01197802), Ironworks Brook
(01198122), and Konkapot River (01198200) may be
less accurate than calculations for the three continuous-
record sediment stations, because the method used was
less accurate. Additionally, daily mean streamflows at
these partial-record sediment stations were estimated
on the basis of once-a-day stream-stage readings and
not continuous (15 minute) stream-stage readings. The
estimates of suspended-sediment discharge and yield

seem reasonable when compared to those for the three
continuous-record sediment stations; however, the
estimates could be about 30 percent greater than the
three continuous-record sediment stations.

Severa basin and land-use characteristics,
thought to affect suspended-sediment discharge in the
subbasins, were compared to the suspended-sediment
yields. The characteristics that appeared to affect
suspended-sediment discharge were dams (decrease),
Hadley, Limerick, Linlithgo, Saco, and Winooski silt
loam soils (high-erodibility soils) (increase), stratified-
drift deposits (increase), and agricultural and open land
(increase). The affect of stratified-drift deposits on
suspended-sediment discharge were thought to be
greater when the stratified-drift deposits were
glaciolacustrine deposits (generaly clay, silt, and fine
sand). These three factors (glaciolacustrine deposits,
the Hadley, Limerick, Linlithgo, Saco, and Winooski
silt loam soils; and agricultural and open land) were
interrelated inasmuch as the Hadley, Limerick,
Linlithgo, Saco, and Winooski soils tended to be
associated with glaciolacustrine deposits, and
agricultural activities tended to be on Hadley,
Limerick, Linlithgo, Saco, and Winooski soils. For
example, the area adjacent to the Housatonic River
between Great Barrington and Ashley Falls, which had
the highest suspended-sediment yield of the eight
subbasins, had the highest percent area of Hadley,
Limerick, Linlithgo, Saco, and Winooski silt loam soils
and agricultural and open land; and the second highest
percent area of stratified-drift deposits.

Median suspended-sediment concentrations for
four sediment stations in the study area were from 0.7
to 5.0 timesthose reported at seven sediment stationsin
Connecticut and one sediment station in New
Hampshire. Ironworks Brook (station 01198122),
Housatonic River near Ashley Falls (station 01198125),
and Konkapot River (station 01198200) had higher
(from 1.6 to 15 times greater) median suspended-
sediment concentrations than these other stationsin
Connecticut and New Hampshire. Suspended-sediment
yields for the 8 subbasins of the study area compared
well to suspended-sediment yieldsin glaciated areas (4
sediment stations in Connecticut and 19 sediment
stations in New York and Pennsylvania).
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