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FOREWORD 

The “Findings of the 2003 Regional Ambient Fish Tissue and Follow-Up Programs in Nebraska” is 
written to satisfy the federal fiscal year 2004 State of Nebraska-EPA Agreement, as well as provide information 
to other governmental agencies, professional organizations, and most importantly to the general public. 

Fish tissue sampling in Nebraska was initiated in the late 1970s, primarily to identify potential pollution 
concerns throughout the State.  Sampling consisted of collecting whole fish samples from major rivers at or 
near the bottom of their drainage area.  However, in the late 1980s, the State shifted from emphasizing pollution 
identification to public health.  To address public health concerns, fillet samples were collected and analyzed, 
and waters heavily utilized by anglers were targeted. 

To better protect public health, State officials began utilizing the EPA Risk Assessment Methodology 
after abandoning Food and Drug Administration (FDA) action levels in 1989.  Currently, Nebraska has 39 
state-issued advisories.  The primary contaminants of concern in fish tissue in Nebraska are mercury and 
polychlorinated biphenyl compounds (PCBs).  Also, a statewide EPA-issued fish consumption advisory is in 
effect for women of child-bearing age and children under 15 years of age.  Considering the EPA advisory, all 
waters in the state of Nebraska are considered to be under a limited fish consumption advisory for all species 
with regard to mercury. 

The Nebraska angler is the State’s focus of interest with regard to analyzing fish tissue samples and 
issuing fish consumption advisories.  In order to provide the public with an understanding of the State’s fish 
tissue program, this report is provided.  The State wants the reader to be aware that while concerns do exist 
regarding fish consumption, it does not want to discourage anglers from consuming what they catch.  Fish are a 
tremendous low-fat, high-protein food source, and their health benefits likely outweigh associated health 
concerns.  The State’s greatest concern rests with individuals who consume fish frequently from advisory 
waters over extended periods of time. 

Hopefully this report will inform you about Nebraska’s Fish Tissue Program and the risks associated with 
consumption of fish from Nebraska’s waters.  If you have questions or concerns after reading this report, please 
contact me at (402) 471-4249 for assistance. 

 

 Sincerely, 
 
 

 Michael Callam 
 Program Coordinator 
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I. EXECUTIVE SUMMARY 
The Nebraska Department of Environmental Quality (NDEQ), in cooperation with the Nebraska Game and 

Parks Commission (NGPC) collected a total of fifty-five fish samples from twenty-seven locations during 2003.  
Eleven different streams and sixteen lakes/reservoirs were monitored.   

Chemical analyses of each sample collected during 2003 were conducted at the U.S. Environmental Protection 
Agency (EPA) Region VII laboratory in Kansas City, Kansas.  A parameter screen for each site included four heavy 
metals (cadmium, lead, selenium, mercury), ten pesticides and breakdown constituents, three commercially produced 
polychlorinated biphenyl compounds (aroclors) and the wood preservative compound pentachloroanisole.  Several 
sites required only individual contaminants or groups of contaminants to be screened if they had been previously 
identified as a concern for the site. 

Monitoring conducted by the State during 2003 addressed several objectives, including the monitoring of 
streams for long-term trend analysis; identification of chemical contaminants of concern; and the assessment of 
human health risks associated with fish consumption. 

Annually, the EPA allocates Nebraska a total of 19 sites to monitor for the chemical analyses of fish, five of 
which are termed trend sites.  Trend sites are represented by stream locations that have been monitored annually over 
the past 15-23 years in an effort to identify changes, if present, in fish contaminant levels.  Nebraska’s trend sites 
include: 

• Big Blue River at Barneston • Little Blue River at Steele City 
• Big Nemaha River at Preston • South Platte River at Paxton 
• Elkhorn River at Waterloo 

Pollutant concentration data for three key parameters (dieldrin, mercury and PCBs) was plotted for the years 
1980 through 2003.  After plotting the data, a best-fit line was produced by linear regression analysis.  This 
information provided general information with regard to trends for each of the five trend sites.  Mercury 
concentrations in whole fish samples appear to be stable in the Little Blue and Elkhorn Rivers, and appear to be 
decreasing in the Big Blue, Nemaha and South Platte rivers.  PCB concentrations have remained stable in all basins 
except the South Platte Basin where levels appear to be declining.  Dieldrin concentrations have revealed a generally 
declining trend at each of the trend sites.  It should be noted that PCBs appear to be present at consistently higher 
concentrations in the South Platte River (ave. = 0.184 mg/kg) than at the other four sites that are located in the 
eastern part of the state (average of 0.102 mg/kg). 

The remaining fourteen sites are termed screening sites and are represented by locations which have never been 
monitored, or which have not been monitored for several years.  Fillet samples are collected from two fish species 
from screening sites, and the contaminant concentrations present in each are incorporated into the EPA’s risk 
assessment methodology to calculate health risks for human consumers.  Three sites including the Niobrara River 
near Valentine, Lake Ericson near Ericson, and Merritt Reservoir southwest of Valentine were identified as needing 
follow-up sampling in 2004.  Screening sites that tested clean (i.e. failed to produce contaminant concentrations in 
excess of state risk levels) included: Willow Lake in Brown County, Pelican Lake within the Valentine National 
Wildlife Refuge, Calamus Reservoir near Burwell, the North Loup River east of Brewster, and Cody Lake in Cherry 
County.   

The NDEQ also collected fillet samples from six of follow-up sites in 2003.  Samples collected from follow-up 
sites allowed the Nebraska Department of Health and Human Services (NDHHS) to determine the need to issue fish 
consumption advisories.  These sites were monitored based on sampling conducted in 2002 at the same waterbody 
that revealed concerns with one or more contaminants.  Based on 2003’s follow-up sampling (see Table 2 for 
complete listing of sites sampled), new fish consumption advisories will be assigned at two sites in 2004; the sites 
include: Wolf-Wildcat Lake near Virginia in southeastern Gage County, and Lake Hastings at Hastings, Nebraska.  
The advisory being issued for Wolf-Wildcat Lake is due to high levels of methyl mercury present in largemouth bass 
while the advisory for Lake Hastings encompasses both a carcinogenic and non-carcinogenic risk (primarily due to 
PCBs) in largemouth bass.  These assessments reflect concentrations exceeding lifetime (i.e., 71-year) risk criteria 
established for a 154-pound individual consuming an average of one 8-ounce meal of fish per week. 

Two sites currently under fish consumption advisories were monitored during 2003.  These advisory and 
advisory follow-up sites and the implications from their sample analyses are provided in Table 1. 
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Table 1. Fish Consumption Advisory Sites Monitored During 2003. 

Waterbody Location Fish Contaminant 
of Concern 

Outcome of 2003  
Sampling 

Shell Lake 1 14 miles NW of 
Gordon in 
Cherry Co. 

No. Pike  
LM Bass 

Mercury Exceeded criteria; 
Maintain advisory 

Cottonwood Lake 1 SE of Merriman 
in Cherry Co. 

LM Bass Mercury Exceeded criteria; 
Maintain advisory 

Box Butte Reservoir 1 25 miles SSW 
of Chadron in 
Dawes Co. 

No. Pike Mercury Exceeded criteria; 
Maintain advisory 

Liberty Cove Lake 2 SW of Lawrence 
in Webster Co. 

LM Bass Mercury Exceeded criteria; 
Maintain advisory 

No. Pike = Northern Pike  LM Bass = Largemouth Bass   
1 Advisory Site - Single fillet samples.  
2 Follow-up Advisory Site - Triplicate fillet samples. 
 

Lake C.W. McConaughy was intensively sampled during 2003 with eight different species analyzed for 
contaminants.  Table 2 provides an overview of the findings. 

 

Table 2.  Analytical Results for Fish Collected from Lake C.W. McConaughy During 2003. 

Fish Species 
Ave. 

Length 
(inches) 

Ave. 
Weight 
(pounds) 

Contaminants 
Detected 

White Bass 13.9 1.6 DDE, Mercury 

Carp 21.8 5.1 DDE, Mercury 

Channel Catfish 18.9 2.1 DDE, Mercury 

Wiper 17.8 3.2 DDE, Mercury 

Quillback 15.2 1.9 DDE, Mercury 

Shorthead Redhorse 13.0 0.9 DDE, Mercury, Selenium 

Walleye 17.2 1.9 DDE, Mercury 

Black Bullhead 11.6 0.9 DDE, Mercury 
NOTE:  All  mercury and DDE values were present at concentrations far below their respective 
action levels.  All mercury values were less than 0.1 mg/kg; the action level for mercury is 0.215 
mg/kg.  All DDE values were present at concentrations less than 0.05 mg/kg; the action level for 
DDE is 0.636 mg/kg 
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II.  INTRODUCTION 

Recreational fishing requires knowledge of the potential health impacts associated with consuming fish.  Under 
the U.S. EPA Region VII Ambient Fish Tissue Monitoring Program (RAFTMP), the NDEQ collects fish from state 
waters on an annual basis.  The Region VII EPA laboratory in Kansas City, Kansas, analyzes the NDEQ’s fish 
samples to determine pollutant concentrations. 

The objectives of the RAFTMP are to: 

1. Evaluate statewide trends in the occurrence and concentrations of toxic pollutants in fish 
tissue; and 

2. Collect and analyze fish samples from previously unassessed locations (screening sites), 
which are considered to support sport fishing. 

The NDEQ also collects fish tissue samples as part of a Follow-up Program designed to target waterbodies 
where previous RAFTMP sampling has revealed possible human health concerns.  The primary objectives of the 
Nebraska Follow-up Program are to: 

1. Identify waterbodies where pollutant concentrations in fish tissue are potentially threatening 
to human consumers; and 

2. Alert the public of the risk associated with consuming contaminated fish. 

Currently the NHHSS, in cooperation with the NDEQ, NGPC, and the Nebraska Department of Agriculture, 
issues fish consumption advisories for waterbodies when risk-based calculations indicate potential health problems 
for consumers.  Nebraska bases its assessments on the premise that the consumer will ingest a weekly average of 
eight or more ounces of fish throughout a 71-year period.  The State finds it unacceptable if a one in ten thousand 
chance exists for an individual to become sick from ingesting contaminated fish; therefore Nebraska applies a 1 x 10-

4 or 1:10,000 risk level.  Although Nebraska does not issue fishing bans, advisories suggest that individuals consume 
less than an average of one 8-ounce meal of fish per week from identified waters.   

While nearly every state in the U.S. has a monitoring program for fish tissue in place, inter-state differences 
exist in the way fish samples are analyzed and assessed.  These differences create a lack of comparability between 
states and can cause confusion for people who enjoy fishing in their home state as well as in other state’s waters.   

For example, while one state may screen their fish samples for a particular set of contaminants, other states may 
analyze an entirely different group; and some states (Wyoming, Hawaii) will analyze fish tissue only during years 
when adequate funding is available (USEPA, 1999).  Differences in parameter lists are generated as some 
contaminants have regional importance (pesticide usage based on cropping practices) while others (methyl mercury) 
are of national interest; and contaminant lists are also formed based on the variety of industries and their use of 
chemicals within states.  While differences are expected in the contaminant lists submitted for analyses from state to 
state, there is a strong possibility that several toxicants are overlooked by states due to their obscurity or due to a lack 
of funding for analytical support.  Additionally, some contaminants (e.g. lead) lack reference dose information 
necessary to determine its toxic effects associated with consuming fish flesh, and assessments are rarely performed. 

 As indicated, differences in assessment methodologies between states are profound.  As an example, Nebraska 
has issued a fish consumption advisory for channel catfish taken from a reach of the Missouri River between the Big 
Sioux River (South Dakota) to the Rulo, Nebraska area; yet Iowa does not have a fish consumption advisory for the 
same reach.  This difference is based on Nebraska’s use of the EPA’s Risk Assessment Methodology and Iowa’s use 
of Food and Drug Administration (FDA) action levels.  Similarly, if ten samples of fish caught in Nebraska were 
analyzed and the results were sent to ten different states, the likelihood is that the associated risks would be different 
- some states would consider the fish safe for unlimited consumption, others may recommend portioned meal sizes, 
and still others may recommend eliminating consumption altogether. 

Most states are utilizing some form of risk-based assessment (RBA) which is, or resembles, the EPA’s risk 
assessment methodology that Nebraska applies.  Many RBAs examine cumulative risk where the effect of each 
contaminant (i.e., carcinogen or non-carcinogen) is summed together to produce a risk level.  Risk levels are then 
compared to the state’s pre-established action risk level to quantify severity of impact.  As mentioned previously, 
Nebraska’s action risk level is 1:10,000.  Cumulative risk assessments are believed to be conservative and very 
protective of human health. 
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Information derived from the Proceeding of the 1999 American Fisheries Society Forum on Contaminants in 
Fish (USEPA, 1999) includes the following:  Cancer risk assessments are performed by twenty-one states with the 
use of RBAs, whereas ten states utilize FDA action levels.  Twenty and twelve states, respectively, use RBAs and 
FDA action levels exclusively for assessing non-cancer risks.  In addition, nine states used combined approaches, 
using both RBAs and FDA action levels, to assess cancer and non-cancer risks.  Five states use a combined approach 
to assess non-cancer risks only; and five states use a combined approach to assess cancer risks only.  FDA action 
levels are used by states when examining human health risks for individual contaminants and do not promote a 
cumulative risk assessment.  It is believed that FDA action levels are less protective than any of the cumulative 
RBAs in use.   

All RBAs incorporate contaminant risk factors generated from laboratory animal studies as well as from limited 
epidemiological (human studies) data; and all utilize a series of variables in predictive equations to determine risk.  
Test variables are assigned values under the discretion of the state and typically include consumer body weight, 
consumer ingestion rate, contaminant absorption factor, contaminant reduction factors, and exposure period.  From 
this a wide variety of similar, yet different equations are created which serve as the basis for issuing advisories 
and/or making meal-size recommendations. 

Body weight is important because heavier individuals have the ability to assimilate more contaminants than 
individuals of smaller stature without experiencing adverse health effects.  Therefore, children or adults of small 
stature are at greater risk when consuming fish at a similar rate as a larger individual.  While all states assume an 
overall average for consumer body weight (Nebraska utilizes 154 pounds), Nebraska examines risk across a range of 
body weights.  Also, the body weights of children as they mature must be considered in order to assign risk to this 
portion of the population.  Nebraska is in the process of developing a formal plan for assessing risk for children.  
Nebraska makes monthly meal size recommendations based on fish contaminant levels and differing human body 
weights.  In doing so, answers to individual concerns pertaining to risk are realized.  Charts depicting suggested 
maximum weekly ingestion rates of fish by consumers of various body weights are available upon request for each 
water body sampled in 2003. 

Ingestion rates between individuals in the population are likely to vary widely; and health risks increase with 
increased consumption rates.  While most states (36) use an average weekly ingestion rate of 8 ounces, figures vary 
from approximately 4 to 16 ounces per week (USEPA, 1999).  Nebraska recently used an ingestion rate of 5 ounces 
per week.  The NDEQ will provide, upon request, risk assessments using several weekly ingestion rates (i.e., 4-, 8-, 
16-, 32-, and 84-ounces).   

Contaminant absorption factors suggest how much of a contaminant, once ingested, is absorbed and 
bioaccumulated in the human body.  Nebraska uses a factor of 1.0, reflecting complete absorption (i.e., no 
contaminant loss through cooking, storage, or excretion).  Contaminant reduction factors are used by several states 
(including most Great Lakes States) to reduce PCB concentrations based on meal preparation procedures.  All of the 
states that use reduction factors apply a 50% reduction for PCBs due to removal via filleting away fatty tissue and 
cooking in a way which allows fat to drip away from the flesh (i.e., grilling, broiling).  Some states also apply 
reduction factors for dioxins and DDT.  Nebraska does not incorporate a reduction factor for PCBs or any other 
contaminant.   

Exposure duration is typically based on a 71-year (lifetime) exposure period.  For calculation purposes, risk 
increases with increased exposure.  Therefore, calculations for lifetime exposure will be more severe than those 
made based on a shorter period.  However, it may be important to examine shorter exposure periods to assess acute 
toxicological effects.  To address this, Nebraska offers risk assessments based on 10-year and 20-year exposure 
periods in addition to the lifetime risk.  A few other states including Georgia, South Carolina, Maryland and New 
Hampshire have examined a 30-year exposure period; Texas uses a 35-year exposure and Maryland also examines a 
6-year exposure period.   

As shown, many discrepancies exist between states pertaining to calculating human health risk associated with 
fish consumption.  But it should be noted that no matter which methods are applied, risk factors determined through 
laboratory animal studies are established with safety (uncertainty) factors that allow conservative extrapolations from 
animal effects to predicted human effects.  If errors in predicting the toxicity of a contaminant are made, the error 
should be made on the side of human health protection.  Therefore, values generated from risk-based assessments, or 
any assessment basing its results off of laboratory tests, are anticipated to be protective. 
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III. METHODS 

Sampling 

From 4-August through 15-October of 2003, the NDEQ and the NGPC collected fish samples from 27 sites.  
Fifty-five fish samples were collected.  Sixteen sites were monitored in accordance with the RAFTMP and included 
ten stream segments, of which 5 were trend sites, and six lakes.  Follow-up sampling of waterbodies with previous 
contaminant concerns was conducted for four lakes and 2 streams.  Additional follow-up sampling took place at 
seven sites currently under advisory.  Table 3 identifies each site sampled under the RAFTMP and Follow-Up 
Programs. 

In streams safe for wading a Coffelt BP-1C or Smith-Root backpack unit was used to collect fish.  To collect 
fish from larger streams, a Coleman generator and Lewis pulsator was either placed in a small boat and pulled behind 
collectors in shallow streams, or loaded into a 14-ft jon boat equipped with a motor for sampling deep streams.  
These electroshocking techniques were employed within a reach one mile above to one mile below the bridge 
crossing or region of entry.  Lake and reservoir sampling was performed by both NDEQ and NGPC personnel.  
Depending on conditions, direct or alternating current was used to shock the fish.  Lake shorelines and dam faces 
were typically patrolled to collect the sample. 

Carp (Cyprinus carpio) were collected at four trend locations, and channel catfish (Ictalurus punctatus) were 
taken from the remaining trend site.  Screening sites included the collection of both a predator and a bottom-feeding 
species.  Predators collected included largemouth bass (Micropterus salmoides), white bass (Morone chrysops), and 
brown trout (Salmo trutta), while bottom-feeding species included carp and freshwater drum (Aplodinotus 
grunniens).  Follow-up sites were targeted for species that previously exhibited contaminant concentrations above 
accepted risk criteria; species collected included channel catfish, carp, and largemouth bass.  To enhance data 
comparability, fish species collected during initial site visits were again collected during follow-up investigations.  
This was the case at each of the Trend, Follow-Up and Advisory sites. 

Table 3.  2003 Trend, Status, Follow-Up and Advisory Sites in Nebraska. 
 Sample  
 Sample Location Date  

1. Big Blue River at Barneston (T) 1 04-Aug-03  
2. Little Blue River at Steele City (T) 1 04-Aug-03  
3. South Platte River at Paxton (T) 1 12-Aug-03 
4. Elkhorn River at Waterloo (T) 1 16-Sep-03  
5. Big Nemaha River at Preston (T) 1 05-Aug-03 
6. Ericson Lake in Wheeler County (S) 2 11-Aug-03  
7. Willow Lake in Brown County (S) 2 26-Aug-03  
8. Pelican Lake in Valentine NWR (S) 2 26-Aug-03  
9. Calamus Reservoir NW of Burwell (S) 2 15-Oct-03  
10. North Loup River east of Brewster (S) 2 11-Aug-03 
11. Cody Lake in Cherry County (S) 2 27-Aug-03  
12. Merritt Reservoir SW of Valentine (S) 2 27-Aug-03  
13. Niobrara River south of Valentine (S) 2 27-Aug-03  
14. Chadron Creek within Chadron State Park (S) 2 18-Sep-03  
15. Soldier Creek within Fort Robinson State Park (S) 2 18-Sep-03  
16. Bordeaux Creek northeast of Chadron (S) 2 18-Sep-03 
17. Lake Hastings at Hastings, Nebraska (F) 2 06-Aug-03 
18. Swanson Reservoir in Hitchcock County (F) 2 20-Aug-03 
19. Enders Reservoir southeast of Imperial (F) 2 20-Aug-03 
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20. Wolf-Wildcat Lake south of Virginia (F) 2 05-Aug-03 
21. Turkey Creek near DeWitt (F) 2 06-Aug-03 
22. Wellfleet Lake west of Wellfleet in Lincoln Co. (F) 2 20-Aug-03 
23. Shell Lake northwest of Gordon in Cherry Co. (A) 2 17-Sep-03  
24. Cottonwood Lake SE of Merriman, Cherry Co. (A) 2 17-Sep-03 
25. Box Butte Reservoir SSE of Chadron, Dawes Co. (A) 2 02-Oct-03 
26. Liberty Cove Lake SW of Lawrence, Webster Co. (FA) 2 23-Sep-03  
27. Lake C.W. McConaughy north of Ogallala (SS) 2 15-Oct-03 

 _______________ 
T = Trend Site (whole fish composite);  S = Screening Site (bottom feeder + predator – single composite fillets);  
F = Follow-up Site (triplicate composite fillet);    A = Advisory Site (single composite fillet);   FA = Follow-Up 
Advisory Site (triplicate composite fillet);   SS = Special Study Site (multiple species, single composite fillet) 
Analyzed for:  1 All parameters listed in Table 4, 2 All parameters in Table 4 except those denoted by an asterisk (*) 

Each of the five trend sites provided composite samples ranging from two to three fish of the same species.  
Whole fish samples (which include fatty tissue, organs and flesh) were collected from the trend sites; fillets (edible 
portions) were collected from the screening, follow-up and advisory sites.  The size requirements of fish collected for 
analyses are provided in Table 4.  In all samples, the total length of the smallest specimen was not to be less than 75 
percent of the total length of the longest specimen.  This criterion was met for every composite sample collected. 

Table 4.  Length Requirements for Fish Collected During RAFTMP and Follow-Up Sampling. 

FISH SPECIES SIZE (Total Length) FISH SPECIES SIZE (Total Length) 
Bluegill 6 – 8 inches Largemouth Bass 15 – 20 inches 
Buffalo 15 – 24 inches Northern Pike 24 – 30 inches 
Bullhead 8 – 12 inches Sauger / Saugeye 12 – 18 inches 
Carp 14 – 21 inches Smallmouth Bass 10 – 18 inches 
Channel Catfish 14 – 21 inches Trout (any species) 10 – 14 inches 
Crappie (black/white) 8 – 12 inches Walleye 14 – 20 inches 
Flathead Catfish 18 – 24 inches White Bass 10 –12 inches 
Freshwater Drum 10 – 18 inches   

Length and weight measurements of each fish used in a composite were recorded on a field sheet.  For whole 
fish analysis, each fish was individually wrapped in aluminum foil and the composite sample of fish was placed in a 
plastic bag, labeled, and cooled with ice.  Fillet samples were prepared in the field with the scales removed from 
scaled fish and skin removed from catfish and bullheads.  Samples were frozen as soon as possible after collection.  
All samples collected by the NDEQ and NGPC were analyzed at the Region VII EPA laboratory. 

Parameter coverage and target reporting limits for tissue samples analyzed are listed in Table 5.  The U.S. EPA 
Region VII Laboratory adopted the use of target reporting limits (TRLs) in place of method detection limits (MDLs) 
in 2000.  TRLs are higher than MDLs and believed to be more reliable in terms of identifying accurate, measurable 
data.  The MDLs used previously required statistical interpretation of results that resulted in recording data points 
lower than the sensitivity of the measuring instrument.  
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Table 5. Parameter Analysis and Target Reporting Limits of Fish Tissue Samples Analyzed by the 
EPA Region VII Laboratory During 2003. 

  Target Reporting Limit 
  EPA Region VII 
 Contaminant (mg/kg) 

Analysis by Inductively Coupled Plasma Emission Spectroscopy 

 Cadmium 0.06 
 Lead 0.17 
 Selenium 0.5 

Analysis by Cold Vapor Atomic Absorption 

 Mercury 0.0181 

Analysis by Gas Chromatograph/Electron Capture 

 Technical Chlordane 0.03 
 Heptachlor 0.003 
 Heptachlor Epoxide 0.003 
 Gamma Hexachlorocyclohexane (Lindane) 0.002 
 Dieldrin 0.003 
 DDT 0.005 
 DDD 0.004 
 DDE 0.005 
 PCB-1248 0.04 
 PCB-1254 0.03 
 PCB-1260 0.02 
 Hexachlorobenzene 0.001 
 Trifluralin 0.003 
 Pentachloroanisole 0.001 
 1,2,4,5,-Tetrachlorobenzene * 0.004 
 Pentachlorobenzene * 0.001 
 Mirex * 0.003 
 Diazinon * 0.04 
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V. RISK ASSESSMENT 

Environmental Protection Agency risk assessment criteria were used to evaluate sample results.  The EPA risk 
assessment method is conservative, setting forth risk levels protective of human health. 

The EPA risk levels adopted by Nebraska are based upon values obtained by the Linearized Multi-Stage (LMS) 
risk model (EPA, 1994) which gives the plausible upper-bound estimate for cancer risk.  Actual risk is probably less 
than the estimate and could be zero.  The level chosen by Nebraska, 1 in 10,000, is therefore the upper-bound 
estimate.  Additionally, non-carcinogenic contaminants are evaluated for their potential to cause adverse health 
effects.  A Hazard Index > 1.0 is considered a potential non-carcinogenic health threat to human consumers. 

Analytical results of contaminants present in fish flesh, whole or fillet, can be compared to risk criteria.  Fillet 
samples are most commonly used as the majority of the population consumes only this portion of the fish.  However, 
when considering the dietary habits of cultures that utilize most, if not all of the fish in meal preparation, it may be 
important to compare whole fish samples to risk criteria.  In addition, whole fish samples have been utilized by 
Nebraska to identify a wide variety of toxicants, and examine long-term trends in tissue concentration levels. 

In evaluating human health, the EPA risk assessment method recommends that the following four steps are 
included: 

1. Hazard Identification - A qualitative evaluation of the potential for a substance to cause an 
adverse health effect (i.e., birth defect, cancer) in animals or humans. 

2. Dose-Response Assessment - Quantitative estimation of the relationship between the dose of a 
substance and the probability of an adverse health effect. 

3. Exposure Assessment - Characterization of the population exposed to a chemical of concern, the 
environmental transport and fate pathways, and the magnitude, frequency, and duration of exposure. 

4. Risk Characterization - Estimation of risk for the health effect of concern, based on the 
information from the dose-response assessment and exposure assessment. 

Hazard Identification 

Contaminants included in the risk assessment for all non-trend (i.e., fillet) samples were: DDT and its 
breakdown products DDD and DDE, dieldrin, chlordane and its metabolites, Lindane, heptachlor, heptachlor 
epoxide, PCBs (Aroclor 1248, 1254 and 1260), hexachlorobenzene, trifluralin, pentachloroanisole, and the heavy 
metals of selenium, cadmium, lead and mercury.  Samples collected from trend sites were screened for each of the 
above contaminants plus 1,2,4,5-Tetrachlorobenzene, mirex, pentachlorobenzene, and diazinon; trend sites were not 
screened for chlordane metabolites.   These contaminants were selected for screening based on known usage and past 
detection, and due to their ability to cause adverse health effects (as indicated in IRIS - Integrated Risk Information 
System).  Follow-up samples were screened for only the contaminants of primary concern from 1999’s screening site 
sampling; advisory sites were screened for the contaminants primarily responsible for advisory issuance (i.e., 
pesticides, PCBs, mercury, or other heavy metals, screened singly or in combination). 

Dose-Response Assessment 

Two factors, reference dose (RfD) and cancer potency factor (q*), were used to quantify the relationship 
between the exposure dose and the incidence of an adverse health effect.  The reference dose describes the 
relationship for non-carcinogenic effects, while the potency factor describes carcinogenic effects.  The reference 
dose is determined by dividing the No Observed Adverse Effect Level (NOAEL) by an Uncertainty Factor (UF).  
The NOAEL is the highest concentration that is administered to laboratory test animals where no adverse health 
effects are noticed; the UF ranges from 3 to 10,000 with higher numbers indicating less confidence in study results.  
Since human health effects are based primarily on the extrapolation of data gathered from laboratory test animals, 
uncertainty factors (protection measures) help create an assessment technique protective of human health.  The 
potency factor is the slope of the line extrapolated from toxicity studies on animals, where effects are plotted against 



dosage levels.  Figure 1 displays the relationship between the exposure dose and the incidence of an adverse health 
effect for carcinogens (a) and non-carcinogens (b).  The NOAEL, uncertainty factor, reference dose (1/mg/kg/day) 
and q* (as found in IRIS) are included in Table 6 for each parameter screened in Nebraska fish samples. 

Figure 1.  Dose-Response Relationship Curves for Carcinogens (a) and Non-carcinogens (b). 

(a) (b) 
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Table 6. Fish Tissue Contaminants and Associated No Observable Adverse Effect Level (NOAEL), 
Uncertainty Factor (UF), Reference Dose (RfD) and Cancer Potency Factor (q*) Values. 
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(Source: Integrated Risk Information System or IRIS) 

 

 * Represents LOAEL or Lowest Observed Adverse Effect Level 

CONTAMINANT NOAEL UF RfD q* 
Cadmium 0.005 10 0.0005 - 
Lead na na na na 
Selenium 0.015 3 0.005 - 
Chlordane, Technical 0.055 1,000 0.00006 0.35 

cis-Chlordane 0.055 1,000 0.35 
trans-Chlordane 0.055 1,000 0.35 
cis-Nonachlor 0.055 1,000 0.35 
trans-Nonachlor 0.055 1,000 0.35 
Oxychlordane 0.055 1,000 0.35 

Dieldrin 0.005 100 0.00005 16.0 
DDT 0.05 100 0.0005 0.34 
DDE - - - 0.34 
DDD - - - 0.24 
Heptachlor 0.015 300 0.0005 4.5 
Heptachlor Epoxide 0.0125* 1,000 0.000013 9.1 
Lindane 0.33 1,000 0.00033 - 
Mirex 0.07 300 0.00023 - 
Trifluralin 0.75 100 0.0075 0.0077 
1,2,4,5-Tetrachlorobenzene 0.34 1,000 0.00034 - 
Methyl Mercury 0.001 10 0.0001 - 
PCBs (1254) (0.005) (300) (0.00002) 2.0 
Hexachlorobenzene 0.08 100 0.0008 1.6 
Pentachloroanisole 3.0 100 0.03 0.12 
Pentachlorobenzene 8.3* 10,000 0.0008 - 

  na = data not available on IRIS. 
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Exposure Assessment 

In the exposure assessment, several estimations and assumptions are required to describe the magnitude, 
frequency, duration, and routes of exposure of a contaminant.  The estimates and assumptions that Nebraska has 
selected include the following: 

• Consumption of contaminated fish tissue was the only route of exposure considered.  Since the assessment 
only focuses on risk from contaminated fish, exposures from drinking water, inhalation, and dermal 
contact were not considered. 

• The concentration of a contaminant in the fish tissue was used as the exposure concentration.  
Contaminants present below the target reporting limit (TRL) were considered not to occur in the sample 
(except for trend analyses where ½ the TRL is used when detections do not occur). 

• The weight of the exposed adult population ranges from ~41 kg (90 lbs) to ~136 kg (300 lbs), except for 
purposes of advisory issuance where a 70 kg (154-lb) individual is used. 

• Calculations of the exposure dose were based on daily ingestion rates ranging from 0.57 ounces (0.016 kg) 
up to 12 ounces (0.34 kg).  For the purpose of issuing advisories, Nebraska is using 8-ounce weekly meal 
portions.  Specific ingestion rates used to calculate risk are presented below. 

Ingestion Rate (oz) Ingestion Rate (kg) 

Daily Weekly Daily Weekly 
0.57 4 0.0163 0.114 
1.14 8 0.0324 0.227 
2.28 16 0.0649 0.454 
4.57 32 0.1297 0.908 
12.00 84 0.3400 2.38 

e) It is assumed that the total contaminant concentration in the fish tissue is ingested and assimilated by the 
human consumer. While it is likely that some of the contaminant is lost in meal preparation and cooking, 
and a portion of the contaminants are excreted, no reduction factors were considered.  This assumption 
provides a worst-case condition that is protective of human health. 

Risk Characterization 
Results of the dose-response and exposure assessments are combined to characterize human health risks.  

Exposure is estimated for each chemical, considering non-carcinogenic and carcinogenic effects, by the formula: 

 Exposure  = (CC)(I)(EF)(ED)(AF) ,   where 
 (BW)(AT) 

 CC = Contaminant Concentration (in fish tissue: mg/kg) 
 * I = Ingestion Rate (from 0.57 oz (0.016 kg) to 12.0 oz (0.34 kg) per day 
 EF = Exposure Frequency (365 days/year) 

 *ED = Exposure Duration: 10, 20, and 71 years 
 AF = Absorption Factor = 1.0 (total absorption) 
 *BW = Body Weight (from 90 lbs (40.9 kg) to 300 lbs (136.2 kg) 
 AT = Average in Time (25,915 days/lifetime) 

* Note: Advisory determinations were based on a 70 kg (154 lb) consumer ingesting 0.227 kg (8 oz) weekly meal portions over 71 years. 

The Exposure is calculated for each contaminant present in the fish tissue sample.  Risk is then calculated for 
each contaminant (i) according to the formulae presented below: 

Non-carcinogen: 
 Hazard Index (HIi) = Exposurei / Reference Dosei 

Carcinogen: 
 Cancer Riski = (Potency Factor)(Exposure) 



To determine the final (total) risk, the Hazard Index or Cancer Risk for each contaminant (i) are summed 
together, where: 

Total Risk HI or Riski
i 1

n

i
i 1

n

=
= =
∑ ∑  

A Hazard Index below 1.0 for any contaminant indicates that the contaminant is present in the fish tissue at 
levels below the reference dose; this is considered to be a safe level.  When the Hazard Index values for each 
contaminant are added together and produce a value less than one, it is anticipated that adverse health effects will not 
occur.  Hazard Index values above 1.0 cause concern among health officials with regard to the long-term health 
effects caused by the contaminants of interest.  Metals and several carcinogens (dieldrin, heptachlor, heptachlor 
epoxide, DDT, chlordane, trifluralin, PCB-1254, hexachlorobenzene, pentachloroanisole) produce non-carcinogenic 
effects and are used to calculate the overall Hazard Index value. 

The cancer risk is an estimate of the increased risk of cancer from carcinogenic contaminants (pesticides, PCBs, 
etc.) in fish tissue.  A cancer risk level of 1 in 10,000 or 0.0001 is used in the assessment process. 

Nebraska believes that nearly every waterbody sampled could be issued an advisory – but not purely due to 
contaminant concentration levels in fish.  Two factors that play significant roles in determining risk are consumer 
body weight and an individual’s dietary habits (i.e., ingestion rates of fish meals).  Most bodies of water in Nebraska 
(and nationally) will have one or more fish species that contain detectable concentrations of one or more potentially 
harmful contaminants.  Therefore, every waterbody sampled could be assigned an advisory – depending on the body 
size and dietary habits of the consumer.  Contaminant concentrations in fish - no matter how high - are irrelevant 
from a human health perspective if no one consumes the fish!  To the contrary, low concentration levels in fish could 
pose a health threat if fish are consumed at high levels.  Also, fish from a given waterbody consumed at equal rates 
by two individuals of significantly different weight (i.e., 130 pounds vs. 260 pounds) could pose a more serious 
threat to the smaller individual. 

Due to the conservative nature of risk assessments, the State of Nebraska Fish Tissue Advisory Committee 
selected a 1-in-10,000 risk level.  Nine other states in the nation use this exclusively or in combination with other 
levels.  Fourteen states employing the EPA method or a similar risk-based assessment methodology, have chosen to 
utilize action levels, at least in part, of 1:100,000; Nine states employ a risk level of 1:1,000,000.  Nebraska is 
comfortable with the use of a 1:10,000 risk level due to the conservative nature of the assessment methodology.  
Several reasons for selecting a 1:10,000 risk level are provided here: 

1) Nebraska uses no contaminant reduction factor for any contaminants.  

Great Lakes states automatically reduce the reported PCB contaminant level by one-half and use this adjusted 
figure when determining PCB exposure.  This is due to the tendency for PCBs to accumulate in the fatty tissue (lipid 
portion) of fish.  This portion is (typically) cut away prior to human consumption and, when prepared by broiling or 
grilling, fatty portions tend to drip away from the fillet.   

2) To issue advisories, Nebraska assumes an exposure period of one lifetime (71 years).   

Consistent consumption of fish from a given waterbody over a period of 71 years is very unlikely - 20 or 30 
years seems more appropriate.  (Upon request, Nebraska also provides 10-year and 20-year exposure assessments). 
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3) Total absorption of the ingested contaminant is assumed. 

It is highly unlikely that all of the reported contaminant level in the fish is ingested and metabolized in the 
human body.  Cleaning (filleting and trimming away fat) and meal preparation should reduce most contaminant 
levels, and a portion of the ingested contaminant is likely eliminated from the consumer’s body as waste. 

4) Large safety factors are incorporated into the risk determination. 

Because human epidemiological studies are rare, information of ill-effects of different contaminants must be 
generated from intensive laboratory studies of mice, rats, etc.  Since these effects must be equated to human health 
risk determinations, toxicologists employ large safety factors (up to 10,000x) when extrapolating from laboratory test 
animals to humans (See Table 5). 

5) Nebraska assesses technical chlordane and its isomers with the same cancer potency factor. 

A potency factor (q*) of 0.35 is used for technical chlordane as well as its isomers (cis-nonachlor, cis-
chlordane, trans-nonachlor, trans-chlordane, oxychlordane).  Risk calculations are determined for each independently 
and these values are then summed.  Typically only technical chlordane or the isomers would be examined to 
calculate a cancer risk. 



V. CRITERIA FOR ISSUING A PUBLIC HEALTH ADVISORY 
Authority 

At the federal level, both the FDA and EPA have jurisdictional authority and roles in regulating and controlling 
toxic or deleterious substances in fish and shellfish.  The Federal Food, Drug, and Cosmetic Act (FFDCA) is the 
principal authority for both the FDA and EPA to take action in regulating the safety of fish as a human food source.  
Under the FFDCA, federal action can be taken to prevent fish that are unsafe or unfit for human consumption from 
moving in interstate commerce.  However, federal jurisdiction does not extend to fish that are not in interstate 
commerce.  It is left up to each state to protect the health of its citizens by controlling and regulating fish 
consumption from local fisheries within the state. 

Under the FFDCA, the FDA regulation of contaminants has proceeded through the use of action levels that 
serve as guidance in evaluating contaminants in fish.  However, these levels may not be appropriate for states to use 
in regulating the consumption of contaminated fish since action levels are based on national needs and national fish 
consumption rates, and consumption rates by local fishermen are often higher.  The action levels also considered 
economic impacts to commercial industries when they were developed. 

In Nebraska, the NHHSS has primary responsibility for issuing public health advisories.  Since fish 
consumption advisories involve other agencies, the NHHSS will issue advisories in collaboration with the NDEQ, 
NGPC, and Nebraska Department of Agriculture. 

Health Risk Assessment Method 

The EPA Risk Assessment Method is used to assess human health risks.  This method calculates an increased 
cancer risk (Riski) and hazard index (HIi) for each sample as described on pages 8-12 of this report.  The increased 
cancer risk (estimated within an exposed population of 10,000 individuals) and hazard index (compared to a value of 
1.0) will be used to evaluate human health risks associated with contaminated fish. 

Sampling Requirements 

Under the RAFTMP, samples are collected annually from selected rivers and lakes across the state.  In 
accordance with Nebraska’s rotating basin monitoring approach, 2003 fish tissue screening sites were targeted within 
the Loup, Niobrara and White River/Hat Creek river basins.  Trend sampling of whole fish is conducted annually on 
five waterbodies (see Table 2).  Screening sites are selected based on the angling pressure they receive, and must 
reside within one of the targeted river basins.  Lakes and streams that receive considerable fishing pressure are 
targeted.  Lakes or streams that receive only slight fishing pressure will be considered, but will not receive high 
priority.  At EPA’s request, two composite fillet samples (one for a bottom-dwelling species and another for a 
predator/game species) are collected from each screening site.  Six follow-up sites were sampled in 2003 due to 
unsafe contaminant levels observed at this same site in 2002.  Three samples comprised of 1 to 3 fish each are 
collected from all follow-up sites.  Finally, advisory sites within the Loup, Niobrara and White River/Hat Creek 
basins were sampled in 2003 to determine if the advisory was to be maintained, or if further sampling was necessary 
to evaluate that status. 

Advisory Criteria 
The public is made aware of health risks through an advisory issued by the NHHSS, and in the Nebraska 

Fishing Guide published by the NGPC.  Advisories are issued for specific waterbodies when: 

1)  A single fillet sample has an increased cancer risk ( Riski) greater than or equal to 1 in 10,000, and 

the following year's triplicate fillet sample has 2 of 3 samples and the overall 3-sample mean greater 
than or equal to 1:10,000 risk criteria; or 

i

n

=
∑

1
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2)  A single fillet sample has a Hazard Index ( HIi) 
i

n

=
∑

1
> 1.0, or a mercury concentration > 0.215 mg/kg, 

and the following year's triplicate fillet sample has 2 of 3 samples and the overall 3-sample mean equal 
to or greater than the 1.0 Hazard Index value or the 0.215 mg/kg mercury concentration. 

Although advisories are issued for only the fish species analyzed, it should be noted that other species of fish 
inhabiting the same waterbody may bioaccumulate similar levels of contaminants.  In rivers, landmarks obvious to 
the public (i.e. confluences with other streams, bridges, boat ramps, public recreation areas, etc.) designate the area 
of an advisory.  Advisory issuances for lakes/reservoirs always pertain to the entire waterbody.  The contaminants of 
concern are listed in the advisory. 

Once an advisory is issued for a waterbody it will remain in effect until additional sampling indicates that a 
health concern no longer exists.  Advisory waters are sampled in accordance with Nebraska’s rotating basin 
monitoring plan (i.e., every fifth year).  If a sample collected from an advisory water exceeds risk criteria the 
advisory will remain in effect for at least another five years, when the waterbody will be re-sampled.  This process 
will repeat itself if the samples continue to exceed criteria.  If the single fillet sample collected from an advisory 
water is below risk criteria, then the advisory will remain in effect and the following year a triplicate fillet sample 
will be collected and analyzed.  If this triplicate sample exceeds risk criteria (as described above), the advisory will 
be maintained, and the site will be monitored in accordance with the rotating basin monitoring approach.  If the 
triplicate sample fails to exceed risk criteria, the advisory will be lifted from the waterbody (see below).  Figure 2 
provides a diagram of the processes involved in assigning and removing fish consumption advisories in Nebraska.   

All waterbodies with fish consumption advisories may be prioritized, and if resources allow, special studies 
may be initiated to identify the pollution source(s). 

 

Waterbodies are considered safe when: 
1)  A single fillet sample collected is below the cancer risk criteria, and the following year's triplicate fillet 

samples have 2 of 3 samples and the overall 3-sample mean below cancer risk criteria; or 

2) The single fillet sample has a Hazard Index less than 1.0 or a mercury concentration < 0.215 mg/kg, and 
the next year's triplicate fillet samples have 2 of 3 samples and the overall 3-sample mean less than the 
1.0 HI or 0.215 mg/kg mercury concentration. 
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Figure 2. Monitoring Scheme for the Nebraska RAFTMP and Follow-Up Fish Tissue Program. 
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VI. RESULTS AND DISCUSSION 
2003 Sampling Effort and Purpose 

RAFTMP sampling is conducted primarily to examine trends in fish tissue contamination, and to identify potential 
human health concerns associated with fish consumption.  In 2003, six RAFTMP screening sites had single fillet samples 
of two different fish species collected - one bottom-feeder and one predatory species.  Two sites yielded only a bottom 
feeding species and 3 sites yielded only a predator species.  In all, fish were collected from five stream sites and six lakes.  
Sampling was conducted to determine the need for fish consumption advisories at four advisory sites (sites already under 
advisory) and six follow-up sites.  During 2003 the NDEQ and NGPC collected a total of fifty-five samples from twenty-
seven different sites. 

Data Assessment 

Appendix B provides trend data in the form of histograms for PCBs, mercury and dieldrin that represent the 
contaminants of primary concern in Nebraska.  These data are based on samples collected and analyzed from 1987-2003 
at Nebraska’s five trend sites.  Mercury concentrations in whole fish samples appear to have remained stable in the Little 
Blue River near Steele City; stable to slightly decreasing in the Elkhorn River near Waterloo and decreasing at the South 
Platte River near Paxton, Big Nemaha River near Preston, and Big Blue River near Barneston.  PCB concentrations have 
remained relatively stable at each trend site except for the South Platte River where a decreasing trend is apparent.  
Dieldrin concentrations have revealed a decreasing trend at each site, with the South Platte River at Paxton having a more 
stable appearance.  However, the average dieldrin concentrations present at the South Platte River site are significantly 
lower than the other sites.   

Contaminants of Concern 
Methyl mercury, PCBs and dieldrin are the contaminants of primary concern in Nebraska fish.  By itself, 

dieldrin concentrations present in Nebraska fish rarely cause human health risk criteria to be exceeded, but given the 
cumulative risk calculations that Nebraska produces, they may contribute significantly towards the overall risk.  Of 
Nebraska’s thirty-nine advisories, twenty are due to methyl mercury and nineteen due primarily to PCBs and 
dieldrin.  All waterbodies currently having fish consumption advisories in Nebraska can be found in Appendix A. 

 Another contaminant that consistently appeared in fish tissue samples in 2003 included the insecticide DDE 
(breakdown product of DDT).  While all contaminants that were detected contributed to the overall risk calculation, 
most were of small concentrations and were therefore insignificant contributors.   

Methyl mercury 
Mercury occurs naturally at low levels in rocks, soil, sediments, air and water.  In addition, mercury can be 

released into the environment from mining operations, sanitary landfills, fossil fuel combustion, municipal refuse 
incineration, industrial waste discharges, and from certain fungicides.  Mercury occurs in aquatic systems in three 
forms: elemental (metallic), organic (methylated), and inorganic (mercurous and mercuric salts) compounds.  The 
organic form, methyl mercury (Me-Hg), is the most toxic to both aquatic organisms and humans.  In the 
environment, elemental mercury is oxidized to inorganic mercury that is then converted into Me-Hg by certain 
microorganisms.  Mercury poses a threat to humans as it is stored in the tissues of aquatic organisms in the 
methylated form (EPA, 1995).  Fish absorb Me-Hg from aquatic organisms they eat, and from the water passing over 
their gills.  Predacious fish such as walleye, northern pike (Esox lucius) and largemouth bass reside at the top of the 
aquatic food chain and are prone to exhibiting higher Me-Hg concentrations than less predacious fish such as carp or 
suckers.  Long-term exposure, even to small background concentrations, will lead to higher concentrations in the 
flesh.  Therefore, large fish typically have higher mercury concentrations than small fish.  The highest concentrations 
of mercury in 2003’s samples were a 0.90 mg/kg concentration found in largemouth bass in Shell Lake located 
northwest of Gordon in  



Cherry County and a 0.81 mg/kg concentration present in walleye collected from Merritt Reservoir near Valentine, 
Nebraska. 

Although mercury is a metal and assessed with other non-carcinogens through the calculation of the Hazard 
Index, it is also treated separately since it is known to cause developmental problems in unborn, infant, and young 
children.  Based on studies conducted by Goyer (1986) and Harada (1978), Nebraska has adopted an “action level” 
of  
0.215 mg/kg for mercury.  Both the sensitive subpopulation represented by women of child-bearing age, infants and 
children less than 15 years of age, as well as the general population, are affected by the 0.215 mg/kg level.  This 
level is based on 8-ounce weekly meal portions.  Currently there are no known methods by which one can effectively 
reduce mercury levels in fish tissue.  Figure 3 shows the percentile values for mercury regarding various fish species 
collected from Nebraska waters between 1980 and 2003.  Over one-half of the 229 largemouth bass samples and 
approximately seventy percent of the fourteen northern pike samples produced mercury concentrations above the 
action level.  With the exception of walleye, it appears that the top predators (i.e., largemouth bass and northern pike) 
have higher average concentrations of methyl mercury in their tissues than other species. 

Figure 3.  Mercury Concentrations in Fillets of Several Fish Species Collected from Nebraska Waters. 
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Polychlorinated Biphenyls (PCBs) 

PCBs are a class of aromatic organic compounds that were produced and marketed in the United States 
beginning in 1929.  PCBs are represented by a group of 209 individual chemical compounds referred to as 
congeners.  Prior to 1971, PCBs were used as plasticizers, heat transfer fluids, hydraulic fluids, lubricants and wax 
extenders.  Since 1971, PCBs have been limited to use in closed electrical systems such as capacitors and 
transformers because of their insulating properties.  Although PCB production was discontinued in the U.S. in 1977, 
PCBs are still present in old transformers and capacitors.  Although virtually insoluble in water, PCB compounds are 
readily soluble in lipids and are stored in areas such as the liver, fat, breast milk and skin.  Bioconcentration factors 
for fish have been documented to occur from 3,000 to 247,000 times ambient levels (Ambient Water Quality Criteria 
for Polychlorinated Biphenyls, 1980). 
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Commercially, PCBs were sold as mixtures of individual congeners; most of these mixtures were sold under 
the trade name Aroclor.  Aroclors are named based on the amount of chlorine in the total mixture.  As the chlorine 
content increases, the compound becomes more stable and becomes increasingly difficult to break down.  It is the 
highly-chlorinated PCB congeners which are more readily detected in fish tissue samples due to their persistence in 
the environment.  Nebraska has EPA analyze PCBs for three congeners - PCB-1248, -1254, and -1260.  PCB-1260 is 
the most highly chlorinated congener and PCB-1248 is the least chlorinated.  PCB-1254 and -1260 are the most 
frequently detected in Nebraska fish.  In 2003, no fish collected from trend sites yielded detectable levels of PCBs.  
Only four of forty-six fillet samples revealed detectable PCB concentrations; and three of these samples were channel 
catfish taken from Lake Hastings.  Each Lake Hastings sample yielded a PCB concentration in excess of 0.3 mg/kg, 
or 3 times the action level for PCBs. 

Since PCBs are stored in a fish’s fatty tissue and organs, there are effective means by which anglers can reduce 
their PCB intake.  The best approach is to trim away all visible fat from the fillet, and grill, broil or bake the fillets in 
such a way that any remaining fat is allowed to drain or drip away.  Figure 4 shows percentile values of PCBs for 
fish collected in Nebraska from 1980-2003. 

Figure 4.  PCB Concentrations in Fillets of Several Fish Species Collected from Nebraska Waters. 
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Total Cancer Risk and Hazard Index 
Analyses of contaminant levels include adding together the increased cancer risk values and hazard index 

values for each contaminant to obtain total carcinogenic and non-carcinogenic risks, respectively, for each site.  The 
final calculated cancer risk and hazard index values are given in Table 7. 
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Table 7.  Cancer Risk and Hazard Index Values, and Mercury Concentration Associated With Fish Samples 
Collected From Nebraska Streams and Lakes During 2003. 

 
 

WATERBODY 

 
WATER 

BODY ID 

 
 

LOCATION 

 
FISH 
TYPE 

 
HAZARD 

INDEX 

 
CANCER 

RISK 

MERCURY 
CONC.  

(MG/KG) 
SCREENING SITES 

Ericson Lake LO1-L0140 SE of Ericson Carp 0.542 0 0.117 
   LM Bass 1.134 0 0.245 
Willow Lake NI3-L0210 Brown County Carp 0.181 0 0.039 
   LM Bass 0.611 1.18E-6 0.132 
Pelican Lake NI3-L0270 Valentine NWR Carp 0 0 0 
   LM Bass 0.301 0 0.065 
Calamus Reservoir LO2-L0050 NW of Burwell FW Drum 0.588 0 0.127 
   White Bass 0.593 0 0.128 
North Loup River LO2-20000 East of Brewster Carp 0.481 0 0.104 
   LM Bass 0.792 0 0.171 
Cody Lake NI3-L0340 North of Cody Carp 0 0 0 
Merritt Reservoir NI3-L0330 SW of Valentine Carp 0.755 0 0.163 
   Walleye 3.726 0 0.805 
Niobrara River NI3-20000 S of Valentine Carp 0.940 1.32E-6 0.203 
Chadron Creek  Chadron State Pk Brown Trout 0.393 4.64E-5 0.085 
Soldier Creek WH1-20300 Ft. Robinson SP Brown Trout 0.375 0 0.081 
Bordeaux Creek WH1-11100 NE of Chadron Brown Trout 0.278 0 0.06 

ADVISORY SITES 
Shell Lake NI4-L0020 WSW of Merriman No. Pike 3.684 0 0.754 
   LM Bass 4.379 0 0.90 
Cottonwood Lake NI4-L0010 SE of Merriman LM Bass 2.504 0 0.495 
Box Butte Reservoir NI4-L0080 S of Chadron No. Pike 2.208 0 0.417 
Liberty Cove Lake LB2-L0050 W of Lawrence LM Bass 2.171 0 0.469 
   LM Bass 1.625 0 0.351 
   LM Bass 1.398 0 0.302 

FOLLOW-UP SITES 
Lake Hastings BB3-L0050 Hastings Carp 10.612 6.81E-4 0.041 
   Carp 10.788 6.06E-4 0.03 
   Carp 5.913 3.28E-4 0 
Swanson Lake RE3-L0090 Stratton Carp 0.606 0 0.107 
   Carp 0.616 1.51E-6 0.091 
   Carp 0.764 1.37E-6 0.141 
Enders Reservoir RE3-L0100 S of Odessa Carp 0.741 1.4E-6 0.13 
   Carp 0.805 1.31E-6 0.122 
   Carp 0.741 0 0.116 
Wolf-Wildcat Lake BB1-L0050 S of Virginia LM Bass 2.546 0 0.528 
   LM Bass 0.371 0 0.064 
   LM Bass 1.159 0 0.235 
Turkey Creek BB2-10000 SW of DeWitt Ch. Catfish 0.930 4.06E-4 0.062 
   Ch. Catfish 0.548 5.17E-5 0.104 
   Ch. Catfish 0.364 2.81E-5 0.037 
Wellfleet Lake RE3-L0070 W of Wellfleet LM Bass 0.440 0 0.095 
   LM Bass 0.371 0 0.064 
   LM Bass 0.329 0 0.037 

NOTE: Boldface type indicates risk criteria violations.  Whole fish samples collected at “trend sites” were omitted since only fillet samples are 
utilized for assessing risk for human consumption.  Values appearing in the Hazard Index and Cancer Risk columns were derived by 
summing the non-carcinogenic and carcinogenic risks, respectively, for each individual parameter detected in the sample. 

NOTE: The NDEQ’s Policy for Issuing Fish Consumption Advisories uses an 8-oz weekly meal portion combined with a consumer body weight 
of 70 kg (154 lbs), an absorption factor of 1.0 and an exposure period of 71 years for calculating health risks. 
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Table 6.  Continued. 

 
 

WATERBODY 

 
WATER 

BODY ID 

 
 

LOCATION 

 
FISH 
TYPE 

 
HAZARD 

INDEX 

 
CANCER 

RISK 

MERCURY 
CONC.  

(MG/KG) 
SCREENING SITES 

Lake C.W. McConaughy NP2-L0010 Ogallala White Bass 0.264 4.41E-6 0.057 
   Carp 0.218 6.29E-6 0.047 
   Ch. Catfish 0.185 3.78E-6 0.04 
   Wiper 0.255 3.62E-6 0.055 
   Quillback 0.088 3.15E-6 0.019 
   SH Redhorse 0.630 2.36E-6 0.094 
   Walleye 0.227 9.28E-7 0.049 
   Black Bullhead 0.181 2.05E-6 0.039 

 

VII. CONCLUSIONS 

 
1. Of the seventeen fish samples analyzed from screening sites in 2003, two yielded risk levels that required 

additional sampling in 2004.  Ericson Lake near Ericson and Merritt Reservoir southwest of Valentine had 
elevated mercury concentrations.  Therefore, follow-up sampling was required for these bodies of water in 2004.     

2. Species taken from nine screening sites tested clean in 2003, including Willow Lake in northern Brown County, 
Pelican Lake within the Valentine National Wildlife Refuge, Calamus Reservoir northwest of Burwell, the North 
Loup River west of Brewster, Cody Lake north of Cody near the Nebraska-South Dakota border, the Niobrara 
River south of Valentine, Chadron Creek and Bordeaux Creek in the vicinity of Chadron, and Soldier Creek 
within Fort Robinson State Park. 

3. Wolf-Wildcat Lake south of Virginia in southern Gage County and Lake Hastings located at Hastings, 
Nebraska, will come under advisory.  Wolf-Wildcat Lake had high mercury values present in largemouth bass 
samples.  Carp taken from Lake Hastings were high in PCBs. 

4. Four Advisory Sites were monitored in 2003; three for single fillet samples and one was monitored for follow-
up (triplicate fillet) samples.  These sites included Shell Lake and Cottonwood Lake near Merriman, Box Butte 
Reservoir near Chadron, and Liberty Cove Lake west of Lawrence in northeastern Webster County.  Advisories 
will be maintained on each of these water bodies based on high mercury levels present in each of the samples 
collected. 
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APPENDIX  A 
 Nebraska Fish Consumption Advisories 

NOTE:  The waters presented below are currently under fish consumption advisory for the fish species listed.  These advisories 
are not bans on eating fish, rather suggested guidelines for limiting consumption.  It is recommended that fish taken from these 
waters are consumed at a rate of less than an average of one 8-ounce meal per week. 

 
 

Waterbody & ID Number 

Size* 
M=miles 
A=acres 

Type 
of 

Fish 

 
Pollutant 

of Concern 
W.Fk.Big Blue River (BB3-10000) 41.0 M Carp Dieldrin 
Elkhorn River (EL1-10000) 49.9 M Carp Dieldrin PCBs 
Platte River (LP1-20000) 66.5 M Carp PCBs 
Missouri River (MT1-10000) 139.8 M Channel Catfish PCBs Dieldrin 
Papillion Creek (MT1-10100) 8.2 M Carp PCBs Dieldrin 
W. Papillion Cr. (MT1-10250) 7.9 M Carp Dieldrin PCBs 
Missouri River (NE1-10000) 101.2 M Channel Catfish Dieldrin PCBs 
South Platte River (SP1-50000) 14.6 M Carp PCBs 
Carter Lake (MT1-L0090) 300 A Largemouth Bass PCBs 
Oliver Reservoir (SP2-L0030) 240 A Largemouth Bass Mercury 
Sutherland Reservoir (SP1-L0080) 3,000 A Channel Catfish PCBs 
Salt Creek (LP2-10000) 15.5 M Carp PCBs Dieldrin 
Salt Creek (LP2-20000) 21.6 M Carp PCBs Dieldrin 
Box Butte Reservoir (NI4-L0080) 1,600 A Northern Pike Mercury 
Loup R. Power Canal (LP1-21800) 15.2 M Carp PCBs 
Sutherland Outl. Cnl.(SP1-10600) 19.2 M Channel Catfish PCBs 
Liberty Cove Lake (LB2-L0050) 36 A Largemouth Bass Mercury 
Wehrspann Lake (MT1-L0030) 245 A Largemouth Bass Mercury 
Zorinsky Lake (MT1-L0050) 255 A Largemouth Bass Mercury 
Czechland Lake (LP2-L0270) 85 A Largemouth Bass Mercury 
Crystal Cove Lake (MT1-L0200) 30 A Largemouth Bass Mercury 
Elkhorn River (EL4-30000) 55.3 M Carp Mercury 
Maskenthine Lake (EL1-L0080) 96 A Largemouth Bass Mercury 
Logan Creek (EL2-10000) 32.2 M Channel Catfish PCBs Dieldrin 
Omaha Creek (MT1-12100) 14.3 M Channel Catfish PCBs Dieldrin 
North Platte River (NP3-10000) 44.3 M Carp PCBs Dieldrin 
Maloney Res.Outl.Cnl. (SP1-10500) 5.5 M Carp PCBs 
North Platte River (NP1-10000) 6.6 M Largemouth Bass Mercury 
Rockford Lake (BB1-L0060) 150 A Largemouth Bass Mercury 
Shell Lake (NI4-L0020)  162 A Northern Pike Mercury 
Cottonwood Lake (NI4-L0010) 34 A Largemouth Bass Mercury 
Iron Horse Trail Lake (NE2-L0090) 85 A Largemouth Bass Mercury 
Standing Bear Lake 135 A Largemouth Bass Mercury 
Phillips Lake (MP2-L0500 143 A Carp Mercury 
North Platte River (NP2-10000) 82.2 M Channel Catfish Mercury 
East Hershey Lake (SP1-L0040) 20 A Largemouth Bass Mercury 
Birdwood Lake (SP1-L0030) 20 A Largemouth Bass Mercury 
Elwood Reservoir (MP2-L0540) 1,330 A Walleye Mercury 
Wolf-Wildcat Lake (BB1-L0050) 5 A Largemouth Bass Mercury 
Lake Hastings (BB3-L0050) 65 A Carp PCBs 

 



 
 
 
 
 
 
 
 
 
 

APPENDIX  B 
 

Histrograms and Box-and-Whisker Plots of 
Mercury, Polychlorinated Biphenyl Compounds and Dieldrin 

for Five Nebraska Trend Sites: 
 

Big Blue River west of Barneston 
Elkhorn River northeast of Waterloo 
Little Blue River west of Steele City 
Big Nemaha River north of Preston 
South Platte River south of Paxton 
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