Small Streams Toxicity Study  2002 Sampling and Analysis Plan Addendum.

Contact: Dean Wilson

The Small Streams Toxicity/Pesticide Study is an assessment of toxicity in urban streams.  It is also an effort to collect and evaluate information on potential toxins including pesticides and metals.  This effort is part of King County's Sammamish Washington Assessment and Modeling Program (SWAMP).

Currently, King County is evaluating the potential  environmental impact of siting a new treatment plant in the North King, South Snohomish County area.  Of particular interest is the potential environmental impact  of reclaimed water (i.e., direct or indirect discharge) in the Sammamish-Washington 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, samples will be collected from North Creek, Little Bear Creek, and the creek/irrigation return located at 124th street and the Sammamish River.  All three are tributary to the Sammamish River.  Samples will be collected during storms and during baseflow conditions.  Sampling will attempt to capture the "first flush" of the test creeks when stormwater runoff is causing the creeks to rise.  Various toxicity tests will be conducted as well as testing for various pesticide and metal contaminants.

Work in 2002 will also focus on investigating what has been causing toxicity observed during previous years of study.  To this end, samples will be collected sufficient to conduct toxicant identification evaluations (TIE).
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Sampling and Testing

Storm and baseflow samples will be collected four times during the year at Little Bear and North Creeks and the 124th street creek/irrigation return.  Storm samples will be collected during spring and fall storms and baseflow samples will be collected in early and late summer.

Sampling Summary 

Site
Spring
Storm
Spring/Summer Baseflow
Summer Baseflow
Early Fall Storm

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

North Creek
Toxicity, Pesticides, Metals, TSS, 
Toxicity, Pesticides, Metals, TSS
Toxicity, Pesticides, Metals, TSS, 
Toxicity, Pesticides, Metals, TSS 

124th St. Tributary
Toxicity, Pesticides, Metals, TSS, 
Toxicity, Pesticides, Metals, TSS
Toxicity, Pesticides, Metals, TSS, 
Toxicity, Pesticides, Metals, TSS 

To assess the first flush from storms events, autosamplers will be used at Little Bear and North Creek.  Field personnel will collect samples using standard grab methods at the 124th street creek/irrigation return.  Storm criteria will be similar to sampling in past years.  Target storms will again be 0.25 inches of rain.  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.  Field personnel will consult prior to mobilization.

Samples will be analyzed, as in the past, for pesticides using USGS's method 2010; organochlorine pesticides, chlorophenoxy herbicides, organophosphorus pesticides, and nitrogen pesticides using the Manchester Laboratory; dissolved and total metals, dissolved and total organic carbon, total suspended solids, and various toxicity and TIE analyses using the King County Environmental Laboratory.

Various toxicity tests will be conducted on collected samples.  During past years of this study, the analysis of toxicity using Selenastrum capricornutum  have apparently been confounded by indigenous algae.  As such, a microplate pasteurization technique will be used in addition to the standard beaker test.  An S. capricornutum  TIE will be conducted on all samples.  Because of water volume concerns at the sites where autosamplers will be used, Ceriodaphnia dubia testing including TIE will only be conducted on the 124th street sample; and Lemna minor  tests will be performed on all samples except the TIE, which will only be performed on the 124th street sample.  

Summary of Toxicity Testing

Species
Method
Little Bear
North
124th St.

C. dubia
whole


X

C. dubia
filtered


X

C. dubia
TIE


X

S. capricornutum
whole
X
X
X

S. capricornutum
filtered
X
X
X

S. capricornutum
microplate
X
X
X

S. capricornutum
TIE
X
X
X

L. minor
whole
X
X
X

L. minor
filtered
X
X
X

L. minor
TIE


X

TIE tests will be initiated only after toxicity has been observed using the standard tests.  While sample hold times are not well specified for TIE processes, toxicology scientists will use best professional judgement when determining hold time duration.

Auto sampler water volumes will be distributed as follows:

Sample Split
volume

USGS pesticides
2.25 liters

Manchester pesticides
6 liters.  Fill jars to shoulders (3L each)

TSS
1 liter

DOC and TOC
0.5 liter

Metals
1 liter

Bioassays
6 liters

Total
16.75 liters

Total available from auto sampler
18

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)
Equipment Blank
Once  /  Project

Pesticides / Herbicides
Field 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
13 (including 1 blank)
US EPA 8085
Ecology

Chlorophenoxy Herbicides 
Water
13 (including 1 blank)
US EPA 8085
Ecology

Organophosphorus Pesticides
Water
13 (including 1 blank)
US EPA 8085
Ecology

Nitrogen Pesticides
Water
13 (including 1 blank)
US EPA 8085
Ecology

Miscellaneous Pesticides
Filtered Water
13 (including 1 blank)
USGS 2010
USGS

Total Metals
Water
14 (including 2 equipment blanks)
EPA 200.8
KC Environmental Lab

Dissolved Metals
Water
14 (including 2 equipment blanks)

KC Environmental Lab

Total suspended solids
Water
12
SM 2540-D
KC Environmental Lab

Total suspended solids 0.45
Water
12

KC Environmental Lab

Total organic carbon
Water
12

KC Environmental Lab

Dissolved organic carbon
Water
12

KC Environmental Lab

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

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

Ceriodaphnia TIE
Water
4

KC Environmental Lab

Lemna minor  Chronic Toxicity
Water
12

KC Environmental Lab

Lemna minor  Chronic Toxicity
Filtered Water
12

KC Environmental Lab

Lemna minor  TIE
Water
4

KC Environmental Lab

Selenastrum Chronic Toxicity Beaker method
Water
12
EPA 600/4-89/001
KC Environmental Lab

Selenastrum Chronic Toxicity Beaker method
Filtered Water
12
EPA 600/4-89/001
KC Environmental Lab

Selenastrum Chronic Toxicity Microplate method
Water
12

KC Environmental Lab

Selenastrum TIE
Water
12

KC Environmental Lab

