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Survey Design Specification

Monitoring Objective (per Ellen Dickey): To perform random bioassessments this fall (mid Oct - Dec).  We will be looking at 30 non-tidal sites in New Castle County, Delaware, this year.  Can you provide me with a large list of sites using the same or similar program that you used in 1991 for our Sussex County sites?  I believe this was RF3.  Last time we went through about 169 sites to get 30 but that was a drought year. This year we have plenty of water but too many sites is better than not enough.  At this point I am not concerned with stream order, although I would like that as a parameter on the list, as it was last time, it may help to explain results later.  Also keep the intermittent sites on the list (labeled as such as they were last time).  We will likely look at the habitat at several of those sites, not sure yet how many.  We will be sampling 30 perennial sites for macroinvertebrates.
Target Population: All non-tidal perennial streams and rivers within New Castle County, Delaware for the macroinvertebrate bioassessment portion of the study.  The habitat assessment portion of the study will include intermittent and perennial streams
Sampling Frame:  RF3 augmented with Strahler stream order (Strahler 1957).  For information on RF3 see Horn and Grayman (1993).  Note that of the three 8-digit hydrologic units that cover the county, only one appeared to have any coding with respect to intermittent and perennial.  Only RF3 reaches coded N, R, S, or W are included in the sampling frame.  Only one side of double line rivers are included.
Survey Design: Generalized Random Tessellation Stratified (GRTS) survey design for a linear network with reverse hierarchical ordering (RHO).  Stevens and Olsen (1999, 2003) give descriptions and theoretical development for GRTS survey designs.
Stratification: None

Multi-Density Categories: None

Panels: None

Sample Size: 30

Oversample: 350 sites for a total of 380
Summary of Sample Frame

	Strahler Order
	Stream Length (km)

	1
	463.21940

	2
	143.61862

	3
	84.32748

	4
	93.03163

	5
	45.90210

	Total
	830.0992


Description of Design File
The design file (a csv file) contains all the information about the sites selected to locate the sites and complete the statistical analysis of the resulting data.  The survey design variable definitions and auxiliary variable definitions are given below.  
Site Use Order.  The GRTS survey design with reverse hierarchical ordering enables the sites to be used in sequential order if that is necessary.  The survey design specified a fixed number of sites to be sampled, these are termed “base” sites.  In most monitoring programs some sites will not be usable.  Primary reasons are that (1) a selected site may not belong to the target population of interest (due to inaccurate sample frame information), (2) a selected site may be inaccessible due to a landowner denying access to the site, or (3) a selected site may be physically inaccessible due to safety concerns.  If a minimum number of field samples are required, then a process for adding additional sites to the base set of sites is needed.  This can be done by using the next site in SiteID order and continuing in order until the minimum number of sites is satisfied.  Note all non-base sites are designated “OverSamp” in the Design File variable named “panel.”

Sites for use in the habitat study that include perennial and intermittent streams can be obtained by taking the first n sites that are perennial and the first m sites that are intermittent in the ordered site list.
	Variable Names
	Variable Description

	SiteID
	Unique site identification number.  Required for all statistical analyses and communication with EMAP Design Team

	arcid
	Unique arc id from ArcGIS coverage

	x
	Albers projection x-coordinate

	y
	Albers projection y-coordinate

	mdcaty
	Multi-density categories used for unequal probability selection

	weight
	Weight (km) required for population survey design estimation, assuming only base survey design sites are evaluated for use

	stratum
	Strata used in the survey design

	panel
	Panel groups in base survey design and OverSamp sites available if required

	LENGTH
	Length (km) of RF3 reach on which site occurs

	ALLDENC031
	Unique arc id from ArcGIS coverage (same as arcid)

	CU
	USGS 8-digit Hydrologic catalog unit code

	CODE
	RF3 reach code: N, R, S, W (W is double line river)

	STRAHLER
	Strahler order of stream segment associated with site

	PER.INT
	RF3 code designating whether stream segment is perennial (PER) or intermittent (INT)

	RF3RCHID
	RF3 river reach identification

	LatDD
	Latitude in decimal degrees

	LonDD
	Longitude in decimal degrees

	EvalComments
	User added notes about the outcome of the site evaluation: Site was sampled, landowner denied access, site in remote wilderness area and can not be reached, site does not meet definition of target population (dry, no stream channel, impoundment, etc), site not needed and not evaluate for use.

	Status
	Two letter code or single word categorizing outcome of site evaluation.  Typical codes are TS: target and sampled; LD: landowner denied access; PB: physical barrier or could not be reached for safety reasons; NN: site not needed; NT: Non-Target site.  Usually it is informative to use several codes to distinguish different reasons why the site is non-target.


Map Projection Information
The location information is based on the 1927 North American Datum for projection. The Arc/INFO export files, if delivered with these data, have the following projection parameters:

Projection: ALBERS

Units: METERS

Datum: NAD27
Spheriod: Clarke 1866
Parameters:

1st standard parallel 29 30 0.000

2nd standard parallel 45 30 0.000

central meridian -96 0 0.000

latitude of projection's origin 23 0 0.000

false easting (meters) 0.00000

false northing (meters) 0.00000
Description of Statistical Analysis:

When data from this survey design are used for estimating characteristics of the target population, it is necessary that the design information, in particular, “stratum” and “weight”, contained in the Design File be used.  Stratification and unequal probability of selection impacts (1) the computation of population descriptive summary statistics and (2) their associated estimated variances.  If implementation of the design results in one or more over sample sites being evaluated (in order of course) for use, then prior to the statistical analysis the initial weights in the design file must be adjusted to account for the increased sample size.  Stevens and Olsen (2003) and Stevens and Olsen (2004) discuss statistical estimation procedures.  Information on weight adjustment and statistical estimation can be found on the US EPA Aquatic Resource Monitoring web site: http://www.epa.gov/nheerl/ARM.  Additional support is available by contacting members of the EMAP Design Team at emapdesign@epa.gov.
For questions about the survey design, contact:

Anthony (Tony) R. Olsen

US EPA National Health and Environmental Effects Research Laboratory

Western Ecology Division

200 SW 35th Street

Corvallis, Oregon 97333

Voice: 541-754-4790 Fax: 541-754-4716

email: olsen.tony@epa.gov
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