Small Streams Toxicity Study  2000 Sampling and Analysis Plan Addendum.

Contact: Dean Wilson

The Small Streams Toxicity/Pesticide Study is an assessment of toxicity in small urban streams.  It is also an effort to collect and evaluate information on potential toxins including pesticides and metals.

Currently, King County is evaluating  the potential  environmental impact  of siting a new treatment plant in the North Lake Washington/Sammamish watershed.  Of particular interest for the Sammamish/Washington watershed is the potential environmental impact  of a freshwater discharge and use of reclaimed water (i.e., direct or indirect discharge) in the watershed.  To fully understand the environmental significance and potential effects such projects would have on the ecosystem, including threatened and endangered species, a clear understanding of current environmental conditions is critical. .

To this end, sample collection and testing for the Small Streams Toxicity Study will be conducted in 2000.

Background

In 1999 the study was primarily designed to answer three questions:

Question 1:
•  Is toxicity
 observed  in small streams?

Answer
Yes.  Toxicity to the test species Selenastrum capricornutum was observed in the three test streams
Question 2:
•  Is toxicity observed  in small streams at different times of the year and under different hydrologic conditions?

Answer
Yes.  Toxicity to S. capricornutum  was observed  in test streams during three sampling events spring and fall runoff and summer baseflow.

Question 3
•  To what extent can the observed toxicity  be linked to pesticides or other contaminants that may be present in the streams?

Answer
The 1999 study design enabled us to take an initial  look at what might be causing  toxicity observed  in the study streams.  It did not, however, provide a definitive answer to this question.  What we did learn however, is that  some of the observed toxicity is likely the result of exposure to different compounds, or a mixture of compounds including metals and pesticides.  Based on our preliminary work, it appears that much of the observed toxicity was caused by exposure to particulate associated chemicals
..  To answer the question "What is causing the observed toxicity?", will require  further study.

2000 Study Questions

To thoroughly understand the current environmental conditions in the watershed, a better understanding of the toxicity observed in streams in 1999 is necessary.  To obtain this information, a follow-up study for 2000 will be conducted to  answer these questions: 

(1) What is the environmental significance of toxicity observed in 2000  

(2)  What is the general class of contaminant (e.g., metal, pesticide) likely causing the observed toxicity?

(3) Additional assessments will be made on the relative difference in toxicity between samples taken early and late during the same storm and storms early and late in spring.

To better understand the environmental significance of toxicity information, sampling in 2000 will be conducted in streams where we have additional habitat and water quality data;  Swamp and Little Bear Creeks.  Habitat assessments, fisheries use assessments, and benthic taxonomy analysis have been completed for both of these creeks.  This information, along with the toxicity, pesticides, and metals data to be collected in 2000, will enable staff to use a  risk assessment approach to evaluate  the environmental significance of the toxicity information.

To understand the general class of contaminant likely causing the observed toxicity, special toxicological manipulations will be used on samples exhibiting toxicity.  This information will be used to determine if finding a specific causal agent is possible, to understand and focus future investigative efforts, to begin to determine if best management practices will be useful in preventing toxicity, and to begin to understand treatment objectives for a freshwater discharge and the use of reclaimed water in the watershed..

Samples in 1998 showed higher levels of diazinon than 1999.  Also, toxicity to ceriodaphnia was observed in 1998 and not in 1999.  Possible reasons are that 1998 samples were collected earlier in the storm event and the storm sampled occurred earlier in the spring when pesticide sales data showed highest sales.  To assess if there are any differences in pesticide concentrations during the early part of a storm and the late part of the storm, we will collect two sample during each storm event.  To assess if there are any differences between an early spring storm event and a later one, we will collect samples from two spring storm events.

The Rock Creek reference stream will not be sampled this year.

Sampling Matrix

Sampling Summary Table

Site
Early Spring Runoff
Late Spring Runoff
Early Fall Runoff

Sample Timing
Early in Hydrograph
Late in Hydrograph
Early in Hydrograph
Late in Hydrograph
Early in Hydrograph

Lyon Creek 
Toxicity, Pesticides, Metals, TSS, 
Toxicity, Pesticides, Metals, TSS, 
Toxicity, Pesticides, Metals, TSS, 
Toxicity, Pesticides, Metals, TSS, 
Toxicity, Pesticides, Metals, TSS, 

Swamp Creek
Toxicity, Pesticides, Metals, TSS, 
Toxicity, Pesticides, Metals, TSS
Toxicity, Pesticides, Metals, TSS, 
Toxicity, Pesticides, Metals, TSS 
Toxicity, Pesticides, Metals, TSS, 

Little Bear Creek
Toxicity, Pesticides, Metals, TSS, 
Toxicity, Pesticides, Metals, TSS 
Toxicity, Pesticides, Metals, TSS, 
Toxicity, Pesticides, Metals, TSS 
Toxicity, Pesticides, Metals, TSS, 

Additionally,  one equipment  field blank will be collected for pesticides and metals.

2.0  Project Organization and Responsibility

Name
Affiliation
Role

Dean Wilson
King County

Dept of Natural Resources

Modeling and Assessment 
Project Manager
(206) 296-8252
dean-wpcd.wilson@metrokc.gov

Dan Smith
King County

Dept of Natural Resources

Modeling and Assessment 
Field Sampling Coordinator
(206) 296-8007
daniel-t.smith@metrokc.gov





Jim Ebbert
U.S. Geological Survey

Puget Sound Basin

NAWQA
USGS Project Coordinator 
(253) 428-3600 ext 2682
jcebbert@usgs.gov

Stuart Magoon 
Washington State

Department of Ecology

Manchester Laboratory
Ecology Laboratory Project Coordinator
(360) 871-8801
smag461@ecy.wa.gov

Karin Feddersen
Washington State

Department of Ecology

Manchester Laboratory
Ecology Laboratory

(360) 871-8829 
kfed461@ecy.wa.gov

Colin Elliott
King County

Environmental Laboratory

Client Services
King County Laboratory QA Officer

(206) 684-2343
colin.elliott@metrokc.gov

Mary Silva
King County

Environmental Laboratory

Client Services
King County Laboratory Project Manager

(206) 684-2359
mary.silva@metrokc.gov

Helle Andersen
King County

Environmental Laboratory

Aquatic Toxicology
Toxicology Project Coordinator / sampler (206) 684-2301
helle.andersen@metrokc.gov

Jim Buckley
King County

Environmental Laboratory

Aquatic Toxicology
Toxicology Lead / sampler 
(206) 684-2314
jim.buckley@metrokc.gov

















The first flush from the storms will be sampled using autosamplers.  Once the storm begins, field crews will travel to the sampling locations, pick-up the sample that was collected by the autosampler and collect a second sample using techniques described in the original sampling and analysis plan.

Storm criteria will be similar to sampling in 1999.  Storm water volume target will again be in the range of 0.25 inches.  An antecedent dry period of a few to several days will be necessary.  Ideally, a target storm will follow a dry sunny weekend, in which homeowners are the most likely to be out gardening and maintaining the landscape in residential areas.  Dan Smith (King County) and Sandy Embree (USGS) will consult prior to mobilization.

Equipment Blank.  To assess contamination that may be caused by contamination from auto samplers, one equipment blank will be collected and analyzed.  

Field Quality Control Samples

Parameter
Field QC Sample Type
Frequency

Metals (total and dissolved and includes Hg)
Field Blank
Once  /  Event

Metals (total and dissolved and includes Hg)
Field Equipment Blank
Once  /  Project

Pesticides / Herbicides
Field Equipment Blank
Once  /  Project

A summary of the testing to be conducted for this site is listed below;  

Laboratory Analysis Method Summary
Parameter
Matrix
Total Number of Samples***
Method
Laboratory

Organochlorine Pesticides
Water
16
US EPA 8085
Ecology

Chlorophenoxy Herbicides 
Water
16
US EPA 8085
Ecology

Organophosphorus Pesticides
Water
16
US EPA 8085
Ecology

Nitrogen Pesticides
Water
16
US EPA 8085
Ecology

Miscellaneous Pesticides
Water*
16
USGS 2010
USGS

Total Metals
Water
16
EPA 200.8
KC Environmental Lab

Dissolved Metals
Water
16



Lemna minor  Chronic Toxicity
Water**
16

KC Environmental Lab

Ceriodaphnia Chronic Toxicity
Water**
16
EPA 600/4-89/001
KC Environmental Lab

Selenastrum Chronic Toxicity
Water**
16
EPA 600/4-89/001
KC Environmental Lab

Total Suspended Solids
Water
16
SM 2540-D
KC Environmental Lab

*  filtered

**  both filtered and unfiltered

*** Includes QA/QC samples

Three chronic toxicity tests Ceriodaphnia dubia ,Selenastrum capricornutum, and Lemna minor will be performed on all the samples collected at the 3 sites during the 3 sampling events ( early and late spring runoff and early fall runoff).  The L. minor test will be added to assess the toxicity of herbicides designed to target flora of a higher order than algae.  The tests will be initiated within 24 hours of the samples arriving to the laboratory within 36 hours of collection, whatever is sooner.

� Toxicity as based on the effects observed in two test species; Selenastrum capricornutum and Ceriodaphnia dubia.


� Toxicity was significantly decreased when samples were filtered prior to testing.





