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Foreword monitoring decisions by other Federal, State, and local
agencies to protect, use, and enhance water resources.
The mission of the U.S. Geological Survey (USGS) is

: ; The goals of the NAWQA Program are being
to assess the quantity and quality of the earth resourc:egchieved throuah ondoing and broposed investigations
of the Nation and to provide information that will assist 9 going brop 9

: of 51 of the Nation’s most important river basins and
resource managers and policy makers at Federal, State, ™ . .
quifer systems, which are referred to as study units.

and local Ievgls n mgl_«ng sound deC|§|0ns. .Assessmerﬁhese study units are distributed throughout the Nation
of water-quality conditions and trends is an important : ) ; .
and cover a diversity of hydrogeologic settings. More

part of this overall mission. than two-thirds of the Nation’s freshwater use occurs
One of the greatest challenges faced by water- within the 51 study units and more than two-thirds of

resources scientists is acquiring reliable information thathe people served by public water-supply systems live

will guide the use and protection of the Nation’s water Within their boundaries.
resources. That challenge is being addressed by Federal, Njational synthesis of data analysis, based on

State, interstate, and locaéter-resource agencies and  aqgregation of comparable information obtained from
by many academic institutions. These organizations argne stdy units, is a major component of the program.
collecting water-quality data for a host of purposes thatThjs effort focuses on selected water-quality topics
include: compliance with permits and water-supply  ysing nationally consistent information. Comparative
standards; development of remediation plans fora  gydies will explain differences and similarities in
specific contamination prodin; operational decisions  spserved water-quality conditions among study areas
on industrial, wastewater, or water-supply facilities; and 5nq will identify changes antrends and their causes.
research on factors that affect water quality. An The first topics addressed by the national synthesis are
additional need for water-quality information is to pesticides, nutrients, volatile organic compounds, and
provide a basis on which regional and national-level  5qyatic biology. Discussions on these and other water-
policy decisions can be based. Wise decisions must bequality topics will be published in periodic summaries

based on sound information. As a society we need t0  f the quality of the Nation’s ground and surface water
know whether certain types of water-quality problems 5¢ the information becomes available.

are isolated or ubiquitous, whether there are significant

differences in conditions among regions, whether the This report is an element of the comprehensive body
conditions are changing over time, and why these of information developed as part of the NAWQA
conditions change from place to place and over time. Program. The program depends heavily on the advice,
The information can be used to help determine the cooperation, and information from many Federal, State,
efficacy of existing water-cality policies and to help interstate, Tribal, and locabencies and the public. The
analysts determine the nefed and likely consequences assistance and suggestions of all are greatly appreciated.
of new policies.

To address these needs, the Congress appropriated  Rgpert M. Hirsch
funds in 1986 for the USGS to begin a pilot program in  chief Hydrologist
seven project areas to develop and refine the National
Water-Quality Assessment (NAWQA) Program. In
1991, the USGS began full implementation of the
program. The NAWQA Program builds upon an
existing base of water-quality studies of the USGS, as
well as those of other Federal, State, and local agencies.

The objectives of the NAWQA Program are to:

» Describe current water-quality conditions for a large
part of the Nation’s freshwater streams, rivers, and
aquifers.

« Describe how water quality is changing over time.

« Improve understanding of the primary natural and
human factors that affect water-quality conditions.

This information will help support the development
and evaluation of management, regulatory, and
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Water-Quality Assessment of Part of the
Upper Mississippi River Basin, Minnesota
and Wisconsin—O0Organochlorine Compounds
in Streambed Sediments and Fish Tissues,

1995-97

by R.P. McNellis, J.D. Fallon, and K.E. Lee

ABSTRACT

Streambed sediments and fish tissues wellected in part of the Upper Mississippi River Basin to assess the presence and

distribution of organochlorine compounds (OCs) including PCBs. A total of 13 OCs were detected among 14 of 27 streambted sedim

sampling locations. In fish tissuasalyzed, 9 OCs were detected among 17 sit24 sampled. Eight OCs were detected in listh
and streambed sediment samples, they vegsehlordanep,p-DDD; p,p-DDD; p,p-DDE; p,p-DDT; hexachlorobenzen&ans
nonachlor; and PCBs. The mdstquently detected OCs wemgp-DDE; andp,p-DDD in streambed sediment apgp-DDE and
PCBs in fish tissues. No OCs were detected in streambed sedinagricultural sites; however, the agricultural sites hatkigttions
of OCs in fish tissue. Urban streams lsadcentrations of total DDT and metabolitestreambed sediment that exceed gui@slifor
classification of sites with high probabilities of adverse effects to aquatic organisms. Total DDT was the only OC wittain Emdir
use that exceeded guidelirfes piscivorous wildlife

INTRODUCTION

In 1994, the U.S. Geological
Survey’s (USGS) National Water-Quality
Assessment (NAWQA) Program began
studies in part of the Upper Mississippi
River Basin (UMIS) located in Minnesota
and Wisconsin (fig.1). Goals of the
NAWQA Program are to document the
quality of surface and ground water
throughout the Nation and to explain
natural and anthropogenic factors
affecting water quality and trends over
time. A specific objective of the UMIS
NAWQA study was to determine the
presence and distribution of
organochlorine compounds in streambed
sediment and fish tissues among the
major land use settings of the UMIS study
unit.

Organochlorine compounds
(including polychlorinated biphenyls),
hereinafter referred to as OCs, are
hydrophobic compounds that are
persistent in the environment because
they are resistant to rapid decomposition.
OCs tend to be sorbed to sediments and
are transported and deposited with
sediments. OCs such pp-DDT and

polychlorinated biphenyls (PCBs) were
widely used pesticides and industrial
products from the 1949 into the 1970's
when their use was discontinued (Larson

Minnesota Department of Health (1999)
has issued fish consumption advisories
based upon the PCB concentrations in

fillets and the frequency with which fish

and others, 1997). Several others, such asare included in amidividual's diet. Fish

the insecticide endosulfan I, are still used
today in agriculture. OCs were frequently
used as pesticides in agricultural and
urban areas, but generally had fewer
applications in forested environments.
OC use may have been most intense in
urban areas due to frequgnp-DDT
applications for mosquito control and
industrial uses of PCBs as high
temperature lubricants and insulators.

Atmospheric deposition and
sediment resuspension continue to
recirculate OCs to water and biota. OCs
are a concern because they can
bioaccumulate in fish tissue and because
some pose health risks to the
environment, such as thinning of bald
eagle egg shells (U.S. Environmental
Protection Agency, 1992). Several OCs

and streambed sediment samples in the
UMIS study unit were analyzed for OCs
as part of the NAWQA Program. This
report presents the results of those
analyses.

The types and concentrations of OCs
used in the UMIS study unit may relate to
land use. Therefore, the data analyzed
were categorized by land use to give a
general perspective of where OCs may be
prevalent and thus might have a
significant effect to the health of humans
and the environment. BHand uses in the
UMIS consist of an agricultural zone
across the southwestern one-third of the
study unit; a forested zone across the
northeastern one-third of the study unit;
and a transitional zone in between (fig. 1).
Urban land use accounts for about 2

are probable carcinogens in humans (U.S.percent of the study unit and is

Environmental Protection Agency, 1996)
and exposure to these OCs could occur
from eating contaminated fish. The

concentrated around the Twin Cities
metropolitan area (TCMA) (Stark and
others, 1999).
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and because detritivores are likely to be
exposed to OCs through ingestion of
contaminated sediment. Five to 10 fish of

METHODS

Streambed sediment and fish tissues
were collected once from 27 and 24 sites

respectively, during low flow conditions ity electrofishingequipment. Efforts

(July-November) from 1995 through were made to collesimilarly aged adult
1997 (fig. 1, table 1). Sites were selected fjgp, for each site, but this was not always
within the major land uses in the basin

and along major tributaries to the
Mississippi River. Sites were selected to
maximize the probability of OC

collected, composited, and analyzed
separately to assess interspecies

' - P ) variability (table 3). At site A6 a duplicate
detections within the major land use sample of common carp was collected to

settings of the UMIS (Stark and others,  gqqess intraspecies variability. Whole fish
1999). At a subset of sites, more than one i es were analyzed at the U.S.

sediment or fish sample was collected to Geological Survey’s National Water
assess variability (table 3). Percentages OfQuaIity Laboratory in Arvada, Colo. At

land use (forested and wetland, _ the laboratory, fish from each respective
agricultural, urban, water, or other, which

includes rangeland) were computed for

basins ups_tr_eam of each site. Streams analyzed for 28 OCs (table 2) by dual
were classified by the predominant land capillary-column gas chromatography

use of each basin. Streams were classified, s}, electron-capture detection that is
as forested if they drained greater than or described in detail by Leiker and others
equal to 65 percent forests and wetlands; (1995).

agricultural if they drained greater than 80
percent agricultural ea, urban if they
were located in the TCMA and drained
greater than 15 percent urban area, and
mixed if they fell between these
categories. Additioracharacteristics of
stream sites sampled in this investigation
are given in Stark and others (1999).

At each site approximately the upper
1 inch of recently deposited streambed
sediment was collected from 5 to 10
depositional areas near both banks and the
center of the stream using methods
described by Shelton and Capel (1994). A
composite was made from these
subsamples and passed throughua2
(micrometer) stainless steel sieve to
obtain a sand or finer grained
representative sample of depositional
streambed sediment at each site.
Streambed sediment composites were
analyzed for 32 OCs (table 2) by gas
chromatography with electron-capture
detection (Foreman and others, 1995) at
the USGS National Water Quality
Laboratory in Arvada, Colo.

Common carp, white sucker,
shorthead redhorse and golden redhorse Forest sites had five total detections of
were collected, depending on availability three compounds, which wepgp-DDE,
at each site (table 3). These species feed p,p-DDD, and endosulfan I (fig. 2)
on invertebrates and detritus on the Endosulfan | was found in the St. Croix
stream bottom. Bottom feeders were and Namakegon Rivers. Endosulfan | is
chosen because OCs sorb to sediments, an insecticide used to control a variety of

for analysis. Whole fish composites were

Method reporting limits varied
between streambed sediment and fish

2). Constituents with concentrations
below the method reporting limit were
considered to have no detections or
concentrations of zero. Streambed
sediment and fish tissue data from sites

considered to be one sample.

ORGANOCHLORINE
COMPOUNDS

Streambed Sediment

Thirteen OCs were detected in
streambed sediment (four wegyg-DDT
and it's metabolites) at one or more sites
(fig. 2). Fourteen of 27 sites had one or
more detections of OCs. The most
frequently detected OCs were pOQDD,
p, p-DDE, and p, pDDT. The
concentrations of all OCs ranged from 0.3
to 133.3 micrograms per kilogramd/
kg) (fig. 2).

The types and concentrations of OCs

'a single species were collected at each site

in streambed sediment varied by land use.

pests of small fruit and vegetable crops,
which are commonly grown in the St.
Croix River Basin

There were no detections of OCs in
streambed sediment at any of the
agricultural land use sites (fig. 2),
indicating that OCs were used less

possible. At selected sites 2 species were frequently or in lower amounts than in

urban streams.

The mixed land use sites had 9
detections of 4 compounds (fig. 2). In
order of highest frequency they were:
p,p-DDD, p,p-DDE, PCBs, and
endosulfan I. The mixed land use sites
can be characterized generally as large
river sites that are located within or
downstream of the TCMA. The two

site were composited into a single sample getections of PCBs in the mixed land use

were both in the upstream portions of
Lake Pepin on the Mississippi River.
Lake Pepin is a natural river
impoundment downstream of the TCMA
that is a depositional area for fine-grained
sediments. Similar to results reported by
Fallon and others (1997), most OC
detections were found within or

tissue and among the different OCs (table downstream of the TCMA, suggesting

that the TCMA is a major source of those
compounds.

Twelve of the 13 OCs were found in
at least one urban site with the exception
being endosulfan I. Historically, urban

with multiple samples were averaged and areas have had high OC use, majnly-

DDT for insect control and PCBs for
industrial applications. All of the urban
streams had detectionsmp-DDT and
the degradation compoundg-DDE and
p,p-DDD (fig. 3) indicating high or
frequentp,p-DDT use in the past. One
urban stream sampled had detections of
total PCB concentrations greater than the
method reporting limit of 50 pg/kg (U2,
Shingle Creek at Queen Avenue in
Minneapolis) (fig. 4).

Fish Tissue

Nine OCs were detected in fish tissue
(four werep,p-DDT and it's metabolite)
(fig. 2). Seventeen of 24 sites had at least
one OC detection (fig. 5). The most
frequently detected wasp-DDE, which
was detected at 17 sites. Total PCBs were
the next most frequently detected OC
with detections at 13 sites. Concentrations
of all OCs ranged from 2.6 to 680 pg/kg
(fig. 2).

The types and concentrations of OCs



Table 1. Sites at which streambed sediment and fish tissue were sampled in the Upper Mississippi River Basin studyunit, 1995-9

[Letters in map identifier refer to land use: A, agricultural; F, forest; M, mixed; U, urban. USGS, U.S. Geological Sunatysarspled; nfj square miles; land use may not add to 100 percent due to rounding]

" Sampling date Land use (percent) )
ap . Drainage
identifier L.JdSGS.f.S'te Site name Latitude  Longitude _ Agricul- Forest |\ ier area
(figure 1) 'dentfier Sediment  Fish  Urban (mi2)

g ture wetland and other

05211000 Mississippi River at Grand Rapids, Minn. °18K6" 93°3148" 7/25/95 7124/95 16.8 3,320
F2 05263500 Mississippi River below Little Falls, Minn. °8622" 942320" 7/24/95 7/20/95 0.6 24 65 9.6 11,400
F3 05331833 Namekagon River at Leonards, Wisc. °1@48" 91°1950" 7/19/95  7/25/95 0.7 1.8 90 7.3 126
F4 05331873 Namekagon River above Spring Lake Creek near Hayward, Wi§&225 91°3033" 9/17/96  10/26/96 14 55 87.6 5.4 208
F5 05333500 St. Croix River near Danbury, Wisc. °omR8" 92°14'50" 7/19/95  9/27/95 0.3 4.9 91 43 1,580
F6 05336180 Kettle River near Kettle River, Minn. °2803" 92°5319" 8/1/95 9/27/95 0.0 234 75.9 0.7 157
F7 05339770 St. Croix River near Sunrise, Minn. °3BL4" 9225230 7/20/95 7114/95 5 510

05288695 Shingle Creek at Zane Ave. at Brooklyn Park, Minn. °051B1"  9321'23" 9/27/96  9/19/96 19.2
u2 05288705 Shingle Creek at Queen Ave. in Minneapolis, Minn. °03BO" 931836" 9/26/96  9/17/96 71 20 1.6 7.5 28.2
U3 05288710 Shingle Creek at 46th Street in Minneapolis, Minn. °02 931747" 7/18/95  8/28/95 79 14 11 6.3 40.8
u4 05330902 Nine Mile Creek near James Circle at Bloomington, Minn. °48R2B" 931805" 7/18/95  7/26/95 87 5.7 3.9 3.7 44.6
U5 05345000 Vermillion River near Empire, Minn. 4900" 930317 7/18/95  7/12/95 16 76 4.4 2.9 129




Table 2. Organochlorine compounds analyzed and method reporting limits in streambeith fish tissue varied by land use. The
sediment and fish tissue samples collected in the Upper Mississippi River Basin study ufdrest sites had fewer detections than the

[1g/kg, micrograms per kilogram]

Method reporting limit

Constituent Stream bed Fish tissue
sediments (Lg/kg)
(g/kg)
Aldrin 1 5
cis-chlordane 1 15_11
trans-chlordane 1 15_.10
Chloroneb 5 Not analyzed
Dacthal 5 15_90
0,p-DDD 11-34 1545
p.p-DDD 1.2 15.50
0,p-DDE 1 15 .10
p,p-DDE 1 5
0,p-DDT 1.4 15.25
p.p-DDT 2 15.25
Dieldrin 11.32 15_11
Endosulfan | 1 Not analyzed
Endrin 2 15_10
Heptachlor 1 5
Heptachlor epoxide 1 15 .20
Hexachlorobenzer 11-50 5
a-hexachlorocyclohexane{HCH) 1 15 _15
B-hexachlorocyclohexan@HCH) 2 4-12 15-30
6-hexachlorocyclohexan@HCH) Not analyzed 15._18

Isodrin
Lindane {-HCH)
0,p-methoxychlor

p.p-methoxychlor

Mirex
cis-nonachlor
trans-nonachlor
Oxychlordane

PCBs, total
Pentachloroanisole

cis-permethrin
trans-permethrin

Toxaphene

1 Not analyzed

1 15.20
15.39 15.10
15.52 15.25

1 15-10

1 15-10

1 15-10

1 15.15

50 50
11-50 15.25
1515 Not analyzed
15 _ 44 Not analyzed

200 1200 - 2,100

near Hayward, Wisconsin.

1 The method reporting limit for this constituent varied among the samples
2There was no tissue analysis for this constituent at Namakegon River above Spring Lake Creek

other land uses (fig. 2), probably
attributable to fewer potential sources in
forested areas. There were three
detections op,p-DDE and one detection
of PCBs at forested sites. Concentrations
of OCs also were lower at forested than
at sites in other land uses. In contrast,
agricultural sites had the most types of
OCs (eight) detected in fish tissue (fig.
2). The most frequent detections at
agricultural sites wag,p-DDE. PCBs
andp,p-DDE accounted for most of the
OC detections in fish tissue at the mixed
land use sites (fig. 2). At urban sites,
seven OCs were detected in fish tissue.
Four of the OCs detected at urban sites
werep,p-DDT and degradation
products; the other three were total
PCBs,cis-chlordane, anttans

nonachlor. Although DDT and
degradation products were detected in
fish tissue samples in all four land uses,
the concentrations at the urban sites
generally were greater than those of the
other land uses (figs. 2 and 5). Urban
areas may have had longer exposure to
OCs, which would allow more time for
bioaccumulation in fish, and urban areas
may have received larger amounts of
OCs (particularlyp,p-DDT and PCBs),
which would allow for more OCs to be
assimilated by fish.

OC concentrations in fish tissue tend
to increase in a downstream direction on
the Mississippi River. PCB
concentrations in fish tissue were less
than 50 pg/kg (not detected) at the
Mississippi River at Grand Rapids and
typically increased in a downstream
direction in the Mississippi River to the
outlet of the study unit at Lake Pepin
where they were 680 pg/kg. This
observation is consistent with the
findings of Lee and Anderson (1998)
who reported increased concentrations of
total PCBs below the TCMA between
1975 and 1995. Lee and Anderson
(1998) also noted that areas with
historically high levels of total PCBs in
streambed sediment tend to have higher
concentrations of total PCBs in fish
tissue, which agrees with the findings at
site M9, Mississippi River in Lake Pepin
near Central Point, Minn.



Table 3. Fish species obtained in the study unit for analfysiganochlorine compounds in the Upper Mississippi River Basity unit,

1995-97
[Map identifier corresponds to site shown in figure 1; na, not available]
Map . Fish species Average total Ave_rage
identifier Site name (common name) _Iength weight
(inches) (ounces)

Al Sauk River at Richmond, Minn. Golden redhorse 16.8 34.5
A2 North Fork Crow River above Paynesville, Minn. Common carp 9.7 6.1
A3 Crow River below State Highway 101 at Dayton, Minn. Shorthead redhorse 17.9 38.8
A4 Little Cobb River near Beauford, Minn. Common carp 17.7 45.9
A5 Minnesota River near Jordan, Minn. Common carp 14.6 25.4
A6 Cannon River at Lake Byllesby near Cannon Falls, Minn. Common carp 13.9 22.3
A6 Cannon River at Lake Byllesby near Cannon Falls, Minn. Common carp 13.6 19.6
F1 Mississippi River at Grand Rapids, Minn. White sucker 14.8 20.8
F2 Mississippi River below Little Falls, Minn. Shorthead redhorse 14.5 19.7
F3 Namekagon River at Leonards, Wisc. White sucker 8.5 3.87
F4 Namekagon River above Spring Lake Creek near Hayward, Wisc. White sucker 6.1 14
F5 St. Croix River near Danbury, Wisc. Shorthead redhorse  15.5 21.3
F5 St. Croix River near Danbury, Wisc. Golden redhorse 15.1 21.9
F6 Kettle River near Kettle River, Minn. White sucker 5.9 1.31
F7 St. Croix River near Sunrise, Minn. Shorthead redhorse  12.9 13.4
M1 Cedar Creek near Coopers Corner, Minn. White sucker 10.2 6.4
M2 Rum River at Anoka, Minn. Common carp 19.0 54.7
M3 Mississippi River near Anoka, Minn. Common carp 16.9 36.7
M4 Mississippi River at 28th Ave. NE in Minneapolis, Minn. bed sediment only na na
M5 Mississippi River at Nininger, Minn. Common carp 15.7 30.1
M6 St. Croix River at Hudson, Wisc. Common carp 16.5 35.5
M7 Mississippi River in Lake Pepin near Lake City, Minn. bed sediment only na na
M8 Mississippi River in Lake Pepin near Central Point, Minn. Common carp 17.6 44.0
M9 Mississippi River in Lake Pepin near Frontenac, Minn. bed sediment only na na
Ul Shingle Creek at Zane Ave. at Brooklyn Park, Minn. White sucker 11 9.1
u2 Shingle Creek at Queen Ave. in Minneapolis, Minn. White sucker 9 4.6
U2 Shingle Creek at Queen Ave. in Minneapolis, Minn. Common carp 6.7 2.7
u3 Shingle Creek at 46th Street in Minneapolis, Minn. White sucker 7.8 2.8
U4 Nine Mile Creek near James Circle at Bloomington, Minn. White sucker 7.7 3.1
us Vermillion River near Empire, Minn. White sucker 8.9 3.8

Comparison Between
Streambed Sediment and Fish
Tissues

Eight compounds were found in both
streambed sediment and fish tissue; they
werecis-chlordanep,p-DDD, p,p-DDD,
p,p-DDE, p,p-DDT, hexachlorobenzene,
transnonachlor, and PCBs (fig. 2). The
concentrations of PCBs and total DDT in
fish tissues were greater than most
concentrations in streambed sediment.

However, OCs weren't necessarily found (particularlyp,p~DDT metabolites and

in both streambed sediment and fish tissuePCBs) don't persist in streambed sediment
at the same site. For instance, at as in fish tissueAlso, capping, which
agricultural sites, there were no OC occurs when sediment is deposited on top
detections in streambed sediment, whereasf the existing surface of a streambed,
there were 17 detections of OCs in fish  may bury contaminants in streambed
tissue. This demonstrates that fish tissue issediment. Capping in agricultural areas
an important type of sample when could occur frequently due to the
determining the distribution and presence susceptibility of farm fields to erosion.

of OCs. The lack of OCs in streambed Analyzing a streambed core as opposed to
sediment at agricultat sites may indicate surficial sediments, may yield OC

that OCs were not used in the same detections from older layers of sediments
manner as in urban areasd(or) that OCs in the agricltural areas.
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Figure 2.--Organochlorine concentrations in streambed sediment and fish tissue.

Comparison to National
Guidelines and Other NAWQA
Data

There are few guidelines for
streambed sediment todicate at what
concentration OCs may cause
environmental harm. The U.S.
Environmental Protection Agency
(USEPA) (1997) developed a procedure
to estimate the probability of adverse
effects to aquatic life from contaminated
sediment at sampling sites based on
available sediment quality guidelines

from multiple agencies. Nowell and
others (1999) summarized the USEPA
(1997) guidelines to evaluate studies and
included additional sediment guidelines
from other sources. Nowell and others
(1999) guidelines that are applicable to
data in this study include: total chlordane
(the sum otis-chlordane, anttans
chlordane), 6 pg/kg; total DDT (sum of
all DDT metabolites), 46.1 pg/kg;p*
DDD, 8.51 pg/kgp,p-DDE, 15 pg/kg;
p,p-DDT, 7 ug/kg; and total PCBs, 189
pa/kg. Any site with concentrations
exceeding these values would be

categorized as having a high probability
to affect aquatic life. The only sites with
concentrations above these guidelines
were located within the TCMA. Shingle
Creek at Queen Avenue in Minneapolis
had total chlordane detections as high as
26 pg/kg. The total DDT and metabolite
DDT guidelines were exceeded at various
urban sites (fig. 3).

Fish consumption guidelines for
edible portions were exceeded in some
samples. These guidelines for edible
portions were comparedd concentrations
in whole fish. The USEPA (1995) has set
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Figure 3.--Concentrations of p,p'-DDT and metabolites in streambed sediment, and comparison to national percentile
concentrations of total DDT based on 1991-94 NAWQA study unit data.

a guideline of 10 pg/kg for PCB
concentrations in edible fish tissue with
reference to a 70-kg adult eating 6.5
grams of fish per day for a 70-year life
span. At least 13 sites exceeded this
consumption guideline for PCBs in whole
fish (fig. 4)—the guideline is five times
lower than the method reporting limit
used for analysis herein, thus some sites
with concentrations below the method
reporting limit may have also exceeded

this co
fish.

The Minnesota Department of Health

(MDH)

nsumption guidelines in whole

has also issued advisories

concerning the consumption of fish with
PCB contamination. The advisories

issued suggest how often fish are safe to

eat based on the analysis of the skin-on

fillet of
Conce

the fish species in question.
ntrations in whole fish were less

than MDH guidelines for unlimited

consumption (50 pg/kg) at 11 sites, most
of which were forest streams. Fish at nine
sites were in the category of one meal per
week (50 pg/kg—200 pg/kg), and four
sites were in the category of one meal per
month (200 pg/kg—1,000 pg/kg) (Patricia
McCann, Minnesota Department of
Health, written commun., 1999).

The New York State Department of
Environmental Conservation (NYSDEC)
(Newell and others, 1987) has guidelines
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Figure 4.--Detected concentrations of total polychlorinated biphenyls in fish tissue and streambed sediment, and comparison
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Figure 5.--Concentrations of p,p'-DDT and metabolites in fish tissue, and comparison to national percentile
concentrations of total DDT based on 1991-94 NAWQA study unit data.

for piscivorous wildlife (mink, otters, of these exceedances were at urban or  concentrations (fig. 3) in streambed

etc.). The total DDT guideline from mainstem river sites. sediments. One site exceeded th& 90
NYSDEC was e_xceeded only once with a Comparisons were made between the per(_:ent|le fo_r total PCBS in streambed_
total concentration of 248 pg/kg in whole \j\115 NAWOQA data and data from 20 sediments (fig. 4). In fish tissues, no sites
fish, (guideline is 200 pg/kg in whole NAWQA study units that were collected exceeded the 90th percentile fot DDT and

fish) at Nine Mile Creek near James during 1991-93 across the nation. Only  it's metabolites; however, 12 sites were
Circle at Bloomington, Minn. (U4). total p,p-DDT and total PCB greater than the Sbpercentile for total
NYSDEC guidelines for total PCB concentrations for streambed sediment DDT (fig. 5). Total PCB concentrations in
concentrations were exceeded at five sitesand fish tissue data were compared. Threefish tissue were greater than the 90th
(guideline is 11Qug/kg in whole fish) urban sites within the TCMA exceeded percentile at one site, and greater than the

with regard to picscivorous wildlife; four the national ey} percentile for total DDT  50th percentile at 13 sites (fig. 4).

SUMMARY 24 sites sampled. The types and concentrations of OCs in fish
In 1994, the U.S. Geological Survey's (USGS) National tissue varied by land use. The forest sites had fewer detections

Water-Quality Assessment (NAWQA) Program began studies irfhan the other land uses. In contrast, agricultural sites had the
part of the Upper Mississippi River Basin (UMIS) located in most types of OCs (eight) detected in fish tissue. At urban sites,
Minnesota and Wisconsin. Streambed sediments and fish tissué§ven OCs were detected in fish tissue. OC concentrations in fish
were collected in the UMIS to assess the presence and tissue tend to increase irdawnstream direction on the

distribution of organochlorine compounds (OCs) and PCBs. Thississippi River.

types and concentrations of OCs used in the UMIS study unit
may relate to land use. Therefore, the data analyzed were
categorized by land use to gimeyeneral perspective of where

ocC b lent and thus ntigh ignificant effect t
thei;nazli% 061}‘ Eﬁngsnaﬁg theu;nvi:?)n\:r?ei'cslgnl cant etiectto nonachlor, and PCBs. The most frequently detected OCs were

A total of 13 OCs were detected among 14 of 27 streambedP"DDE. andp,p-DDD in streambed sediment apgb-DDE

sediment sampling locations. The types and concentrations of and PCBs in fis_h tissues. Although no OCs were detected.in
OCs in streambed sediment varied by land use. Forest sites hagfféambed sediment at agricultsies, there were 17 detections

five total detections of three compounds. There were no of organochlorines in fish tissue. Urban streams had
detections of OCs in streambed sediment at any of the concentrations of total DDT and metabolites in streambed

agricultural land use sites. The mixed land use sites had 9 sediment that exceed guidelines for classification of sites with
detections of 4 compounds. Twelve of the 13 OCs were found ihigh probabilities of adverse effects to aquatic organisms. Total
at least one urban site. DDT was the only OC within aarban land use that exceeded

In fish tissues analyzed, 9 OCs were detected among 17 ofguidelines for piscivorous wildlife.

Eight OCs were detected in both fish and streambed
sediment samples, they weois-chlordanep,p-DDD, p,p*-
DDD, p,p-DDE, p,p-DDT, hexachlorobenzen&gans
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