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DATE:
1 May, 2007


TO:
WT Policy and Management Teams
FROM:
Mike Miller – FH/4
SUBJECT:
Clean Water Act (CWA) Stream Assessment Strategy
Below is a brief overview of the CWA stream sampling goals, rationale, site selection /rejection criteria, data collection protocols, and how the data collected will be used.
CWA Goals:
The primary goals of the CWA sampling design are to:

1. Document statewide and regionally the physical, chemical and biological conditions of stream resources using a sample survey design; 

2. Improve the Department’s understanding of what physical, chemical, and biological criteria should be used to measure stream health, and develop objective criteria for determining whether individual and populations of streams are meeting their potential. 
3. Improve the Department’s understanding of how fish and macroinvertebrates respond to various physical habitat and water quality stressors, and determine which biological measures (i.e. various fish and macroinvertebrate metrics) are most sensitive at detecting specific types of physical or chemical degradation. 
Rationale for the CWA strategy:

1. A primary responsibility of the Department under the Clean Water Act is to determine the condition of Wisconsin’s stream resources.  There are approximately 22,000 streams and 43,000 perennial stream miles in Wisconsin and it is not feasible to sample all waters in a reasonable timeframe.  Survey sampling (random sampling) is a statistically-valid method where a randomly-selected sub-sample can be used to make inferences about the vast number of streams that are not sampled.

2. Sampling hand-picked (targeted) least-disturbed reference sites will allow the Department to develop numeric criteria (reference conditions) to objectively determine whether individual or populations of streams are degraded.  Reference condition data provides the ability to calibrate statewide indices (e.g. fish Indexes of Biotic Intergrity) or to develop expectations for those measures for which indices or metrics are not developed (e.g. bank erosion, sediment depth, water transparency, etc.).  

3. Collecting physical habitat and water chemistry (explanatory variables) and macroinvertebrate and fish assemblage data (response variables), will allow the Department to determine physical and chemical thresholds at which biological degradation begins (e.g. at what level of sedimentation, turbidity, eutrophication, etc., does the biota decline). 

Sampling Design:

1. A total of 50 randomly-selected stream sites accessible from road crossings, equally-distributed among stream orders 1 – 5 (n = 200 statewide) will be sampled.  The number of random sampling sites in each DNR Region is proportional to the number of streams found in each Region, and are as follows: NO 53, NE 33, SE 16, WC 58, SC 40.

2. A total of 12 “least-disturbed” reference streams (3 per stream orders 1 – 4 ) will be sampled in each DNR Region to begin development of physical, chemical, and biological reference conditions.  

3. In addition to the road crossing sites, crews will also sample the truly random site at a total of 29 sites statewide (NO 6, NE 6, WC 6, SE 6, SC 5)  to evaluate whether sampling randomly-selected stream segments near road crossings significantly biases the random sampling.  While a study in the Driftless Area suggests there is no bias, this is a key question that should be evaluated in the rest of the state, to validate the road crossing sampling strategy.
Data Collected:

1. The Baseline sampling protocols used for the last two biennia for physical habitat, macroinvertebrates and fish will be used in 2007.  In addition, 1 water chemistry grab sample will be collected at each site (during fall macroinvertebrate sampling) during non – “event” periods.  The water chemistry constituents include: total and ortho phosphorus, total Kjedahl nitrogen, nitrate and nitrites, ammonia nitrogen, chlorophyll a, and suspended solids.  Instantaneous (electronic meter) measurements include pH, temperature, dissolved oxygen concentration, conductivity, and water turbidity (1.2 m transparency tube). 

Site Reconnaissance and Rejection:

Ideally site reconnaissance should be done early in the field season before the entire assessment crew visits the site to reduce costs.  If sites are rejected, replacement sites will be provided by the CO (Miller/Colby).

Rejection Criteria include:

1.
More than 50% of the assessment reach is dry.
2.
More than 50% of the assessment reach is not wadeable.

3.  There is no definable stream channel (e.g. stream flows through a wetland).

4.  Impassible stream channel (e.g. numerous log jams, overly-thick tag alder).

5.  Landowner access denial / tribal lands.

6.  Evidence that stream is actually a artificial channel (drainage ditch), although ditched  streams should be sampled.

Table 1.  Number of random sites by DNR Basin.
	Basin
	Number of Sample Sites
	DNR Region

	Lake Superior
	9
	NOR

	St. Croix
	8
	NOR, WCR

	Upper Chippewa
	15
	NOR

	Lower Chippewa
	18
	NOR, WCR

	Upper Wisconsin
	4
	NOR

	Green Bay
	15
	NER, NOR

	Wolf River
	13
	NOR, NER, WCR

	Fox (Lower)
	3
	NER

	Twin-Door-Kewaunee
	3
	NER

	Central Wisconsin
	19
	NOR, NER, WCR

	Black River
	8
	NOR, WCR

	Buffalo-Trempealeau
	7
	WCR

	Bad-Axe La Crosse
	6
	WCR

	Lower Wisconsin
	16
	WCR, SCR

	Upper Fox
	4
	NER, SCR, WCR

	Manitowoc
	1
	NER, SER

	Sheboygan
	5
	NER, SER

	Milwaukee River
	4
	NER, SER

	Upper Rock
	13
	NER, SER, SCR

	Grant-Platte
	5
	SCR

	Sugar-Pecatonica
	12
	SCR

	Lower Rock
	8
	SCR, SER

	Fox-Illinois
	4
	SER

	Southeast
	2
	SER
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