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INTRODUCTION

Wisconsin Department of Natural Resources (WDNR) staff collected three sediment samples from Spring Brook Creek in Langlade County on August 4, 2011.  The samples arrived at the Wisconsin State Laboratory of Hygiene (WSLH) on August 5, 2011.  WSLH tested the sediments for toxicity along with formulated sediment as a laboratory control. Solid phase sediment toxicity tests were performed using the amphipod, Hyalella azteca, and the larval stage of the midge, Chironomus tentans. These two organisms, which burrow and come into direct contact with the sediments, are recommended for use in sediment toxicity testing (USEPA, 2000).  

TEST METHODS

Sediments were received in 1 gallon high density polyethylene jars on August 5, 2011.   Each sediment sample and the synthetic laboratory control sediment were thoroughly homogenized by mixing using a large stainless steel spoon.  Homogenized sediment was placed in test beakers and stored in the dark at 4oC.  On August 7, 2011, dechlorinated tap water was added to each test beaker at a ratio of 1:1.75, sediment to overlying water and the test beakers were randomly placed into a walk-in environmental chamber at 23± 1oC with a 16 hour: 8 hour light:dark cycle.  After allowing the sediments to settle overnight, organisms were randomly added to the test beakers on August 8, 2011.  Test conditions are summarized in Table 1 (USEPA, 2000).
Chironomus tentans

Chironomus tentans egg masses were purchased from Aquatic Biosystems, Fort Collins, CO and hatched in the Environmental Toxicology section of WSLH.  Larval C. tentans were 12 days old on the day the test was initiated. Ten individuals were randomly placed in each test beaker with eight replicates per sediment site and lab control. Overlying water was replaced twice daily and organisms were fed 1.5 ml Tetramin® flake fish food mixture daily (1.5 ml contained 6.0 mg of dry solids).  Dissolved oxygen, pH, and temperature of the overlying water were recorded daily. Hardness, alkalinity, ammonia and conductivity were measured at the beginning and at the end of the test (day 0 and day 10, respectively).  On day 10, the organisms were recovered from the sediment to determine the number of survivors. Surviving organisms were subsequently dried overnight at 100oC and weighed to determine dry weight.  The organisms were then ashed at 550oC for a minimum of 2 hours and weighed to determine ash-free dry weight (USEPA, 2000).
Hyalella azteca

Juvenile H. azteca, cultured in the Environmental Toxicology Section of WSLH, were 7-10 days old on the day of test initiation. Ten individuals were randomly placed in each test beaker with eight replicates per sediment site and lab control. Overlying water was replaced twice daily and organisms were fed 1.0 ml YFC (yeast/fish food/cereal leaves). Dissolved oxygen, pH, and temperature of the overlying water were recorded daily. Hardness, alkalinity, ammonia and conductivity were measured at the beginning and at the end of the test (day 0 and day 10, respectively).  On day 10 the organisms were recovered from the sediment to determine the number of survivors in each replicate.  Survivors were subsequently dried overnight at 100oC and weighed to determine dry weight (USEPA, 2000).
Statistical analyses

Statistical analyses were conducted using a PC-version of SAS® (SAS Institute, Cary, NC). One-way analysis of variance (ANOVA) followed by a multiple comparison test (Student-Newman-Keuls) were used to determine if there were differences among treatments in survival and weight of survivors of Chironomus tentans and Hyalella azteca. Results with p < 0.05 were considered significant.  
SUMMARY OF RESULTS
Test for both species met the minimum requirements for test acceptability (see Table 1).  Reference toxicity tests performed with both species resulted in a toxic response (LC50) within control limits established during previous reference toxicant testing.  
Overlying water chemical parameters

Dissolved oxygen and temperature values in overlying water were within acceptable limits for both tests according to USEPA, 2000 (see Table 1 and Figures 3, 5, 9, and 11).  There are no criteria set for pH values but results are summarized in Figures 4 and 10.  Results of conductivity, hardness, alkalinity and ammonia analyses from samples collected on the first and last days of the tests are summarized in Figures 6 and 12.  According to USEPA, 2000, values for hardness, alkalinity and ammonia should not vary by more than 50% during the test.  This was the case for hardness and alkalinity in both tests.  Ammonia values did vary by greater than 50% in many test sites and the controls in both tests.  Overall, the levels of ammonia in overlying water were low (<2.0 mg/L) and not at levels that have been associated with toxicity in sediment tests in the past (20 -310 mg/L, USEPA, 2000).  There are no criteria set for conductivity measurements.
Survival and Growth

Statistical analyses indicated that there were some significant differences in survival of both C.tentans and H. azteca between test sites and the lab control (p < 0.05).  However, there were no significant differences in growth of either species between the test sites and the control.  See below for further details for each species.  Refer to the following table for a description of each test site:
	Lab Number
	Site Name
	Description

	LC
	Lab control
	Synthetic sediment

	FW000119

	SED-03
	Upstream 10th Ave. Bridge

	FW000120
	SED-02
	City Gas South of 10th Ave.

	FW000121
	SED-01
	Downstream Dorr St. Bridge


Chironomus tentans

Survival of Chironomus tentans was significantly lower in site SED-02 than in the lab control.  Survival at all other sites was not significantly different from the lab control (Figure 1).
There were no significant differences in Chironomus tentans ash free dry weight (AFDW) between any of the three test sites and the control (Figure 2).
Hyalella azteca

Survival of Hyalella azteca was significantly lower in site SED-02 than in the lab control.  Survival at all other sites was not significantly different from the lab control (Figure 7).

There were no significant differences in Hyalella azteca dry weight between any of the three test sites and the control (Figure 8).  
CONCLUSIONS

The sediments collected from Spring Brook Creek appear to have had an impact on the survival of both C. tentans and H. azteca.  Survival of both species was lowered significantly at site SED-02 (“City Gas South of 10th Ave.”).  However, it appears that those organisms that did survive at this site were able to grow based on the fact that there were no significant differences in growth of either species at SED-02 and growth in the control.  It should be noted that at both test set-up and shut-down the lab staff noticed that the sediment from site SED-02 had a very strong oily smell and a visible oily sheen.
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Table 1.  Summary of Test Conditions for Conducting Sediment Toxicity Tests

Parameter



Conditions
1.
Test Type



Whole sediment toxicity test with renewal of overlying water

2.
Temperature


23 ( 1oC

3.
Light Quality


Wide-spectrum fluorescent lights

4.
Illuminance:


About 100 to 1000 lux

5.
Photoperiod


16L:8D

6.
Test Chamber


470 ml polypropylene Beaker (C. tentans and H. azteca)

7.
Sediment Volume


100 ml (C. tentans and H. azteca)

8. Overlying Water Volume

175 ml (C. tentans and H. azteca)
9.
Renewal of Overlying Water

2 volume additions/d (C. tentans and H. azteca)

10.
Age of Organisms


Second to third instar larvae (C. tentans)






7- to 14-d old, within a 1 to 2 day range (H. azteca)
11.
Number of organisms/chamber

10 (C. tentans and H. azteca)
12.
Number of replicates/treatment
  
8 (C. tentans and H. azteca)
13.
Feeding



1.0 ml YFC (1800 mg/l stock) daily to each test chamber (H. azteca)


1.5 ml Tetramin flake fish food mixture (1.5ml contains 6.0 mg of dry solids) to each test chamber (C. tentans)

14.
Aeration



None, unless dissolved oxygen in overlying water drops below 






2.5 mg/L
15.
Overlying water 


dechlorinated tap water

16.
Test chamber cleaning

If screens become clogged during a test; gently brush the 






outside of the screen

17.
Overlying water quality

Hardness, alkalinity, ammonia, DO, pH, and conductivity at the






beginning and end of a test.  Temperature, pH and dissolved oxygen daily.

18.
Test duration


10 d (H. azteca and C. tentans)

19.
Endpoints



Survival and growth (dry weight) (H. azteca)







Survival and growth (ash free dry weight) (C. tentans)

20.
 Test acceptability


Minimum mean control survival of 70%, minimum mean weight per surviving control  




organism of 0.48 mg ash free dry weight (C. tentans)
Minimum mean control survival of 80% and measurable growth of test organisms in the control sediment (H. azteca)
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