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PURPOSE

The purpose of this document is to describe the materials, methods, and quality assurance/quality control (QA/QC) measures used by the Massachusetts Department of Environmental Protection’s Division of Watershed Management in conducting standard investigations of water quality in streams using aquatic macroinvertebrates.  It is expected that all routine biological monitoring in streams based on macroinvertebrates will follow these procedures, or that whenever deviations become desirable/necessary they will be detailed (and a rationale explained) in the Quality Assurance Project Plan (QAPP) and the biomonitoring report.

FIELD METHODS

Kick Sampling

For routine biomonitoring in wadeable streams with coarse substrates (mixed gravel and cobble, or larger) and riffle habitats, benthic invertebrates are collected by kicking-over the substrate materials (kick sampling) and capturing the dislodged organisms in a kick-net (500 (m mesh) pressed firmly against the stream bottom immediately downstream of the material being kicked.  Where desirable, organisms may be dislodged by rubbing the substrate item.  Generally, a stream sampling site is a 100 m reach representing the best available habitat in a portion of the watershed where data are desired.  Ten kick samples from a square area with dimensions equal to the width of the net opening (i.e., 0.46 m x 0.46 m) are composited for a total area sampled of approximately two square meters.  In streams where the riffles within the reach are inadequate to allow for a two-square-meter composite, other productive habitats may be sampled by jabs into snags, or rubbing substrates.  In such cases, notes are recorded on the field sheets indicating the number of kicks or jabs in each habitat category that contributed to the composite sample.

Any large debris items (rocks, sticks, etc.) caught in the net are rinsed in the net and returned to the stream, once any macroinvertebrates clinging to them are removed.  The residue in the net is placed in a 2 l wide-mouth leak-proof Nalgene bottle with enough denatured 100% reagent alcohol (5% methanol, 5% isopropanol, 90% ethanol) added to cover the residue (in a volume roughly equal to the volume of sample materials in the bottle).  Sample bottles should not be filled more than about halfway with collected materials before starting a new bottle.  Alternatively, the sample bottle may be filled as required and packed into a cooler of ice for transport back to the laboratory.  This alternative is not recommended if processing is not possible within 48 h of collection.

A label (Figure 1) indicating the sample identification code (consisting of the watershed code and station number separated by a dash; e.g., 12-KC01), date, water body name, sampling location, and the collector is placed inside the sample container.  The date, sample identification code, and the words, “preservative: denatured 100% reagent alcohol,” if used, are marked on the outside of the container, as well.  Upon arrival at the taxonomy laboratory the sample is recorded in the Laboratory Log-in notebook (see “Sample Log-in” section) and refrigerated/iced (if not preserved) until processed. 

12-KC01



11 August 1997

Kinderhook Creek dnst. fr. Brodie Mountain Road, Hancock, MA

coll. R. Nuzzo

Figure 1.  Example of label to be placed in containers with benthos samples.

Rock Baskets

For stream biomonitoring where kick sampling is deemed inappropriate, rock baskets may be used to collect benthic macroinvertebrates.  Situations making rock basket samplers desirable may include: the need for certain statistical treatments of benthos data; waters too deep for kick sampling; or benthic substrates too fine for kick sampling at one or more sites to be evaluated and compared.  

Baskets will contain a like amount (by weight) of “roofing stone” (not crushed rock) in the size range of 2.5 to 7.5 cm (one to three inches).  The baskets will be placed on the stream bottom in a riffle or run with a current velocity of between 15 and 76 cm/s (0.5 and 2.5 ft/s).  Because of this, the configuration of baskets within a sample site may not be in regular arrays or even in similar patterns at each site. Baskets will be left in-place and undisturbed for a period of six to eight weeks.

At the completion of the exposure interval each basket is retrieved by pressing a kick-net tightly against the streambed along the basket’s downstream edge.  The basket is then moved carefully into the net before lifting it through the water column.  Where the water is deep enough to make this procedure difficult or impossible, a cover designed to be dropped over the basket may be employed (e.g., Courtemanch 1984).  Where this procedure is anticipated, a basket made with 500 (m netting on its bottom surface is used to prevent the loss of organisms through the bottom of the sampler as it is raised to the surface.

Vegetation or debris snagged on the outside of the recovered sampler is removed and the basket is placed in a large bucket or tub of water. The sampler is then opened, emptied into the bucket, rinsed inside the bucket until free of any organisms or adhering material, and set aside.  Each rock is similarly rinsed and set aside.  The material remaining in the bucket is then sieved through a #30 mesh (600 m) soil screen, transferred to a sample container, and preserved in denatured 100% reagent alcohol.  Alternatively, sieved site water may be added to the sample container and the sample stored on ice for transport back to the laboratory (not recommended if sample processing is unlikely to take place within 48 h of collection).  A label made out as described under “Kick Sampling” above (see Figure 1) is placed inside the sample container.  The date, sample identification code, and the words, “preservative: denatured reagent alcohol,” (if used) are marked on the outside of the container.  Upon arrival at the taxonomy laboratory the sample is recorded in the Laboratory Log-in notebook (see “Sample Log-in” section) and refrigerated/iced if not preserved.

Multiplates (Hester-Dendy)

In deep rivers or where kick sampling is inappropriate and rock baskets are impractical, multiplate (modified Hester-Dendy) samplers may be used.  Samplers with round plates and spacers assembled to EPA specifications (Klemm, et al. 1990)  are used.  In deep water the multiplate sampler is tethered to an anchored float so that the sampler is suspended one meter below the surface.  In shallow waters the sampler may be mounted on a patio block or “four inch” cinder block; all samplers to be compared should be placed in comparable current velocities, preferably in the range 15 and 76 cm/s (0.5 and 2.5 ft/s).  Samplers are left in place and undisturbed for a period of six to eight weeks.

At the end of the exposure period each sampler is harvested by enveloping it with a 500(m mesh net, plastic bag, or 2 l wide-mouth jar.  The sampler is placed in a 2 l wide-mouth jar with enough water to cover it completely, tightly capped, placed on ice, and transported to the laboratory.  Labeling procedures are the same as for kick samples and rock baskets (see “Kick Sampling” section and Figure 1).  Upon arrival at the taxonomy laboratory the sample is recorded in the Laboratory Log-in notebook (see “Sample Log-in” section) and placed in a refrigerator or iced.  Samplers are processed (as described in the “SAMPLE PROCESSING” section) as soon as possible following receipt at the laboratory (preferably within 48 h of collection) so that the sample can be preserved with ethanol.

Habitat Assessments

Recording site characteristics and rating habitat qualities is important to the interpretation of biomonitoring data.  The habitat data and assessments help distinguish between pollution impacts and habitat limitations.  These data can also help identify causes of habitat destruction and loss.  Examples of the field sheets and assessment forms are in Appendix A.

Habitat assessment is accomplished by a visual-based method (Barbour, et al. 1999) conducted at the time of sample collection.  Each of ten habitat categories is rated from 0 (lowest, “poor”) to 20 (highest, “optimal”).  The ten categories are: Instream cover (fish); Epifaunal substrate (in sampled portions of reach); Embeddedness; Channel alteration; Sediment deposition; Velocity-depth combinations; Channel flow status; Bank vegetative protection (each bank scored separately for a maximum of 10 points each); Bank stability (each bank scored separately for a maximum of 10 points each); Riparian vegetated zone width (each bank scored separately for a maximum of 10 points each).  Descriptions of the considerations for scoring each habitat category can be found in Barbour, et al.  (1999).

SAMPLE LOG-IN

When aquatic macroinvertebrate samples are brought into the laboratory they are recorded in the Laboratory Log-in notebook.  Each sample is assigned a sample identification number (BenSampID#) at the time of sample log-in.  The associated habitat data (on field sheets and assessment forms) will be tagged with a matching identification number (HabSampID#).  The BenSampID and HabSampID are the same number except when benthic samples are collected as replicates from the same sample location.  In such cases the HabSampID number and the BenSampID numbers start with the same seven digits, but each replicate is distinguished by adding a decimal point and a sequential number beginning with “1” (e.g., the BenSampID for three replicates might be numbered 2002014.1, 2002014.2, 2002014.3).  

The log-in notebook contains the following fields, which are filled in for each sample:

· Collection date

· Log-in date

· Watershed name

· Field ID# (if different from BenSampID#)

· BenSampID#

· HabSampID#

· Location (name of waterbody, georeference, town, state)

· Collector

· Comments (e.g., for describing sample type or purpose, number of sample containers).

After the sample has been logged-in it must be refrigerated or kept on ice if not preserved with alcohol.

SAMPLE PROCESSING

In general terms, sample processing involves separating macroinvertebrates from other materials in the sample.  For the purposes of this document “macroinvertebrate” is defined to include:

· all aquatic Annelida;
· all aquatic Mollusca;
· aquatic macro Crustacea (except as noted below);
· all aquatic Arachnida; and
· the aquatic life stages of Insecta except Hemiptera and adult Coleoptera other than Elmidae.

Those macroinvertebrates excluded from the above list are not used for one of three reasons: either there is insufficient ecological information on them to make them useful for biomonitoring, they are surface film dwellers, or they are capable of escaping the aquatic environment at will to avoid temporarily unfavorable conditions.  One further exception is crayfish (Class Crustacea, Family Cambaridae), which often are seen evacuating the immediate area as kick-sampling begins, and even swimming out of the kick-net.  Crayfish species are noted when present in the sample but are not counted toward total numbers.

While each of the different sample types below require slightly different sorting procedures, the methodologies share certain basic components.  All sample sorting is done with the aid of a dissecting microscope set on low power.  Only specimens with a sufficiently complete head capsule are removed and counted (i.e., no headless bodies or fragments are counted, though heads alone are).  Once the specimens are separated from the sample residue they then are sorted by taxonomic group (usually family), stored in glass screw-cap vials (typically 2-4 dram—8-20 ml), and preserved in denatured 70% ethanol until further taxonomic determination can be made.  Each vial is to contain a label (Figure 2) with the following information (in this order): sample identifier (either the field id. number—e.g., 12-KC01—or the BenSampID# for samples prior to 2003; for 2003 and later samples, the BenSampID#, with the field id. optional); sample collection date; and name of taxon contained in vial.  For convenience in reading the labels once inside the vials, all labels are inserted left-edge-first.  All remaining sample residue is returned to a sieve over a container for collection of the final rinse water (see section, “Hazardous Materials Handling, Storage, and Record-Keeping”).  

12-KC01



11 August 1997

Philopotamidae

Figure 2.  Example of label to be placed in specimen vials after sorting.

The specimen vials, grouped by station and date, are placed in 1l Nalgene PMP jars, tightly capped, and set aside for further taxonomic determination.  The enclosure in these jars drastically reduces, if not eliminates, ethanol loss from the specimen vials during long-term storage.  A stick-on label is placed on the outside of the jar indicating: sample identifier; date; denatured 70% ethanol used as preservative.

Hazardous Materials Handling, Storage, and Record-Keeping

Alcohol greater than 24% v/v is a Class 1B flammable liquid requiring handling and storage in a manner consistent with local fire codes.  The alcohol used for preserving benthic macroinvertebrate samples is typically either 100% reagent alcohol (5% methanol, 5% isopropanol, and 90% ethanol) or a 70% v/v solution of the reagent alcohol, and must be stored in the lab inside flammables cabinets.  When processing samples containing alcohol preservative, the used alcohol (typically 1l per sample bottle) must be collected because of its hazardous waste status (310 CMR 30.122).  It can then be diluted to a concentration of less than 24%, as allowed by DWM’s Very Small Quantity Generator (VSQG) status.  This can be accomplished by adding enough water to bring each liter of collected alcohol up to a volume of four gallons.  This diluted waste then can be disposed of by pouring it down the drain.

This treatment of the waste is only permitted so long as the DWM laboratories continue to qualify as VSQG status.  This means that the total generation of hazardous wastes from the DWM laboratories (instrumentation, chlorophylls, microscopy) cannot exceed 27 gallons (102 liters) or 100 kg per month. Therefore, it is very important to keep on-going records of wastes that are generated.  A form (example in Appendix B) will be maintained in the microscopy lab (as well as the other two labs) to keep a daily record of each sample that is processed and the total amount of alcohol collected before dilution and disposal.  These records from all three labs will be monitored to make sure the total waste generation from DWM lab operations is not exceeding the monthly limits, or to evaluate the need to reassess DWM’s generator status.  The forms will be collected at the end of each month and kept in a file for at least three years.

Samples that have been collected from areas where environmental data or best professional judgement suggest possible contamination with hazardous materials will be processed the same as other samples with the following exceptions:

· Alcohol used to preserve the sample, as well as rinses of the sample, will be collected and disposed of as hazardous waste.  

· Solid materials from the sample likewise will be retained and disposed of as hazardous waste.

The decision to handle sample wastes as hazardous will be based on the procedure shown in Figure 3.  Any resultant hazardous wastes will be stored in containers with the appropriate hazardous waste labeling, and the containers will be stored in approved flammable-liquid safety cabinets until transported to Wall Experiment Station (Lawrence, MA) for disposal.  Amounts accumulated before transport for disposal shall not exceed quantities allowed for self transport under regulations for VSQGs.


Figure 3.  Decision tree for disposal of benthic samples.

Rapid Bioassessment Protocols

Routine benthic macroinvertebrate samples for biological monitoring are analyzed using Rapid Bioassessment Protocols based on Plafkin, et al. (1989).  Samples to be analyzed by protocol II (RBP II) or III (RBP III) may be collected by the kick technique or by rock basket samplers and are processed in the laboratory to obtain 100-organism subsamples.  Each sample is emptied onto a 600 (m mesh sieve held over a waste collection vessel (WCV) for collection of the alcohol preservative (see “Hazardous Materials Handling, Storage, and Record-Keeping” section).  Three water rinses of the sample bottle are used to assure complete transfer of the sample onto the sieve.  The sample is then allowed to drain on the sieve for one minute before proceeding with the following steps: 

1. The sample is homogenized and spread evenly across pans with inside dimensions of 30.5 cm by 30.5 cm (12 in by 12 in) and with marks at the edges for grids 6 cm by 6 cm.  The sample is distributed (with enough water added to aid in distributing the material evenly) among a sufficient number of pans (usually four) to reduce the density of organisms per grid to a workable number.  Each pan used is assigned a letter at random such that pan “A” contains grids 1-25, “B” contains grids 26-50, etc.  

2. A set of random numbers is generated in the range dictated by the number of pans used.  For example, when four pans are used pan labels will be “A” through “D” and valid random numbers will be in the range of 1 to 100, inclusive; for seven trays pan labels will be “A” through “G,” and valid numbers will be 1 to 175, inclusive.  

3. Materials from the identified grids (in the order the grids were generated at random) are scooped into a petri dish divided into quarters.  

4. One of the petri dish quadrants is selected at random and all organisms within it are removed and become part of the subsample.  

5. The unused material from the other quadrants of the petri dish are emptied onto the sieve over the WCV with the spent alcohol preservative.  

6. Material from the next randomly generated grid is then transferred to the petri dish and all organisms within a randomly selected quadrant are again removed to add to the subsample.  

7. Steps 5 and 6 are repeated until the target subsample size of approximately 100 is reached.  

Because the subsampling procedure cannot assure that subsample size will be exactly 100, the subsample will be considered acceptable if it contains no fewer than 90 organisms and the spread between the highest and lowest count among subsamples being compared is not greater than (10% of the average of these extremes.  The total number of grids used to reach the target is recorded in the bench notebook (see “Sample Processing and Taxonomy” in the “Quality Control” section).  Since samples will no longer be archived (2003 and later) an additional 100-200 organisms must be picked at random from the sample and kept separate from the “original” 100.  This allows for a randomized repicking of the sample should it be discovered that the final count in the subsample is less than 90, or that there is some other problem with the subsample.  These should be labeled as “subsample extras.”  

The unpicked portion of the sample should be examined for specimens of taxa not included in the subsample.  Good-condition specimens of taxa that also appeared in the subsample may be retained, as well, to aid in taxonomic determinations.  These specimens may be kept unsorted in a vial and the words “large/rare/voucher specimens” included along with the usual label information.  

All remaining sample residues are returned to the sieve, rinsing them with water from the sorting trays to the sieve, and collecting the rinse water in the WCV with the spent alcohol preservative.  The material collected on the sieve can then be discarded (after draining for a few minutes) in an appropriate manner (see “Hazardous Materials Handling, Storage, and Record-Keeping” section).  If the sample wastes are not deemed “hazardous” the collected liquids must be brought to a total volume of four gallons (per liter of alcohol preservative used in the sample) by adding water (see “Hazardous Materials Handling, Storage, and Record-Keeping” section) before being poured down the drain.  If the wastes are regarded as hazardous, the contents of the sieve and the WCV will both be retained (in separate containers) for proper hazardous waste disposal.
Rock Baskets

Samples collected from rock baskets may be processed either as an RBP sample (as described above) or as a standardized quantitative unit.  If the sample is to be treated quantitatively then all qualifying macroinvertebrates (as defined at the beginning of the “SAMPLE PROCESSING” section) will be sorted from the sample.  Subsampling may be desirable if called for by the statistical design of the study or if densities of organisms are extreme.  Any waste alcohol will be collected and treated as described in the “Hazardous Materials Handling, Storage, and Record-Keeping” and “Rapid Bioassessment Protocols” sections).
Multiplates (Hester-Dendy)

Within 48 h of field retrieval the refrigerated multiplate samples are processed.  Processing begins by emptying the sampler and surrounding water into a large pan.  The sample container is rinsed three times with small volumes of water—and added to the tray—to assure transfer of all material from the sample.  Processing continues as follows:

1. disassemble sampler;

2. rinse into water in the tray or pick organisms off of plates, spacers, and hardware;

3. scrape off any material still adhering to plates, spacers, or hardware (set aside sampler parts when clean);

4. pour water with sample from the tray through a #30 mesh sieve and rinse tray, sending the rinses through the sieve, also;

5. transfer all of the material collected on the sieve to a jar and preserve with denatured 70% ethanol if sample will not be processed immediately;

6. label jar in the same manner as the original sample container.

The sorting procedures applied to multiplate samples will be dictated by the study design and data requirements.  In general it is expected that all qualifying macroinvertebrates (as defined at the beginning of the “SAMPLE PROCESSING” section) will be sorted from the sample.  Extreme densities of organisms, however, may make subsampling desirable.

TAXONOMY

General

Most invertebrate taxonomic determinations are accomplished by using keys to genus or species and examining specimens under a dissecting microscope with high quality optics.  The most commonly used keys are:

· Annelida—Klemm 1985; Kathman and Brinkhurst 1998

· Mollusca—Jokinen 1983; Smith 1986; Smith 1987

· Crustacea—Smith 1988

· Insecta—Merritt and Cummins 1996; Peckarsky, et al. 1990

Proper determination of the identity of aquatic macroinvertebrates at the genus or species level is dependent on several factors:

1. Maturity—the specimen must be mature enough to exhibit representative diagnostic characteristics;

2. Condition—the specimen must be sufficiently undamaged to possess the critical diagnostic structures;

3. Keys—taxonomic keys including relevant genera and species for the New England geographic region must be available.

If any of these three factors are not satisfactory then taxonomy may have to rest at the family or order level.

After being identified to genus/species (where possible), specimens are placed in glass vials and preserved with denatured 70% ethanol.  Each vial has a label inserted (Figure 4), which contains the following information (in this order): sample identifier (either the field id. number—e.g., 12-KC01—or the BenSampID# for samples collected prior to 2003; for 2003 and later samples, the BenSampID#, with the field id. optional); sample collection date; water body sampled; location descriptors (e.g., dnst. fr. Brodie Mountain Road); names of municipality and state; name of taxon contained in vial; and "det." plus the first initial and last name of the person who identified the specimen(s).  For convenience in reading the labels once inside the vials, the labels are inserted left-edge-first.  The specimen vials, grouped by station and date, are placed in 1l Nalgene PMP jars and tightly capped.  A stick-on label is placed on the outside of the jar indicating: sample identifier; date; denatured 70% ethanol used as preservative.

Figure 4.  Example of label to be placed in specimen vials after specimens have been identified to lowest practical taxonomic level.

Oligochaeta (aquatic worms) and Chironomidae (midges)

Because taxonomic determination of specimens of the Oligochaeta and Chironomidae requires examination under a compound microscope, these specimens must be mounted on microscope slides in permanent or semi-permanent mounting medium.  The following mounting procedure is used:

1. Place a 3” by 1” microscope slide on the work surface with the label end of the slide to the left;

2. place three worms or three midges (do not mix midges and worms under the same cover slip, or even on the same slide) side by side with heads toward the top;

3. place a sufficient amount of CMC-10 around the specimens to completely cover and surround them;

4. for worms, uncoil specimen with forceps and leave resting on its side (if possible);

5. for midges, separate head from body using forceps and an insect pin, orient the body on its side, and orient the head with its ventral surface up;

6. place a #1 cover slip over the three specimens and apply gentle pressure to force out air bubbles;

7. for midges apply enough gentle pressure to coax the mandibles to spread apart;

8. repeat steps #2 through #7 for a second mount on the slide (if desired);

9. turn slide around so that the label end is now to the right and fill in label information from the sample label;

10. ring edge of cover slips with CMC-10 (or a non-aqueous sealant);

11. allow mounts to dry in a horizontal position for at least one week before placing in slide storage boxes.

By the time the mounts have dried the specimens have usually cleared sufficiently for examination and taxonomic determination.  The most frequently used keys for these groups are:

· Oligochaeta—Kathman and Brinkhurst 1998

· Chironomidae--Bode 1990, Coffman and Ferrington 1996, Epler 2001, Wiederholm 1983, Wiederholm 1986

Data Analysis

All data related to aquatic macroinvertebrate samples and the associated habitats are entered into a database called MABen.  The database and data management procedures are described in a separate document (Nuzzo 2002).

The data generated from the 100 organism subsamples are analyzed by a multimetric approach similar to the one described by Plafkin, et al. (1989), including calculation of taxa richness, Hilsenhoff Biotic Index (HBI; or Hilsenhoff’s family biotic index—FBI—when applied to RBP II work), EPT index (taxonomic richness among the orders Ephemeroptera, Plecoptera, and Trichoptera), ratio of EPT abundances to Chironomidae abundances, ratio of scrapers to filtering collectors, percent contribution of dominant family, and similarity.  This suite of metrics and scoring ranges is subject to review and may be modified as deemed appropriate.

Richness—Under circumstances when it becomes necessary to abandon determination beyond a particular taxonomic level (e.g., family) that level will not be counted toward the total species richness if there is at least one other determination that falls into the same category at that level.  For instance, on a species list that includes “undetermined Ephemeroptera,” “undetermined Baetidae,” and “Drunella sp.” the contribution of these toward the total richness would be two.  The undetermined Ephemeroptera would not be counted toward the richness because it is the mayfly order, which includes the family Baetidae and the genus Drunella.  The family Baetidae and the genus Drunella are both counted because the family Baetidae does not encompass the genus Drunella sp. (family Ephemerellidae).

Metrics and scoring—Tables 1 and 2 show the routine metrics used for the RBP III analyses and the scoring ranges, as well as the final scoring for impact determination.  Tables 3 and 4 show the scoring ranges for RBP II analysis.

Table 1.  RBP III metrics and scoring ranges.

	METRIC
	SCORING RANGES

	
	6
	4
	2
	0

	Taxa Richness
	>80%
	60-80%
	40-59%
	<40%

	EPT
	>90%
	80-90%
	70-79%
	<70%

	EPT/Chironomidae (abundance ratio)
	>75%
	50-75%
	25-49%
	<25%

	HBI (modified)
	>85%
	70-85%
	50-69%
	<50%

	Scraper/Filtering collector Ratio
	>50%
	35-50%
	20-34%
	<20%

	% Contribution of Dominant Taxon
	<20%
	20-29%
	30-40%
	>40%

	Similarity Index: Community Loss



% Similarity



% Reference Affinity
	<0.5

>70%

>64%
	0.5-1.5

50-70%

50-64%
	1.6-4.0

30-49%

35-49%
	>4.0

<30%

<35%


Table 2.  Scoring ranges for RBP III determination of level of biological impact.

	% Comp to Reference
	Impact category

	>83%
	Not Impacted

	54-79%

	Slight Impact

	21-50%
	Moderate Impact

	<17%
	Severe Impact


Table 3.  RBP II metrics and scoring ranges.

	METRIC
	SCORING RANGES

	
	6
	3
	0

	Taxa Richness
	>80%
	40-80%
	<40%

	EPT
	>90%
	70-90%
	<70%

	EPT/Chironomidae (abundance ratio)
	>75%
	25-75%
	<25%

	FBI (modified)
	>85%
	50-85%
	<50%

	Scraper/Filtering collector Ratio
	>50%
	25-50%
	<25%

	% Contribution of Dominant Taxon
	<30%
	30-50%
	>50%

	Similarity Index: Community Loss



% Similarity



% Reference Affinity
	<0.5

>70%

>64%
	0.5-4.0

30-70%

35-64%
	>4.0

<30%

<35%


Table 4.  Scoring ranges for RBP II determination of level of biological impact.

	% Comp to Reference
	Impact category

	>79%
	Not Impacted

	29-72%
	Moderate Impact

	<21%
	Severe Impact


QUALITY CONTROL

Sample Collection

To assess the consistency of the sampling effort, collection of a duplicate sample is performed at 10% of the stations sampled for each watershed.  Two samples are collected “side by side” by the same person—a second kick sample (i.e., the duplicate) is taken adjacent to (where different assessment results are not expected due to the apparent absence of additional stressors) the original kick at each of the ten kicks conducted in a given 100 m sample reach. Duplicate samples are composited in a similar manner as the original sample; yet, they are preserved in a separate sample bottle marked “duplicate” and with all other information regarding station location remaining the same. Duplicate samples will be used in the evaluation of precision of the benthos data. 

After sampling is completed at a given site, all nets, sieves, pans, etc. that have come in contact with the sample are rinsed thoroughly, examined carefully, and picked free of organisms or adhering debris. For good measure, these materials are again examined before use at the next sampling location.  These precautions help assure “cross-contamination” (specimen carry-over) between samples.

Habitat Assessments performed as part of the biosurvey entail multiple observers (at least both DWM benthic biologists, and ideally a third person—all observers shall be trained in DWM’s Habitat Assessment procedures) performing the Habitat Assessment at each biomonitoring station. A standardized Habitat Assessment Field Scoring Sheet will be completed at all biomonitoring stations. Disagreement in habitat parameter scoring will be discussed and resolved before the Habitat Assessment can be considered complete.

Information on samples received at the taxonomy laboratory are recorded in the  Laboratory Log-in notebook (see “Sample Log-in” section).  Progress of each sample is recorded on the “Sample Tracking Sheets.”  The tracking sheets are updated as each step is completed (sorting, mounting of midges and worms, taxonomy) for a particular sample.

Sample Processing and Taxonomy

All sample information is recorded in a taxonomist’s bench notebook on notebook pages (usually two, facing) dedicated to that particular sample, with only one sample to a page.  The information recorded on the first page for the sample includes:

1. all sample label information;

2. the number of grids used to reach the target number for the subsample;

3. the identity (usually at family level) and count of the organisms in the subsample;

4. a list of macroinvertebrates observed in the sample but not in the final subsample.

Quality Control checks of sample sorting efficiency should be performed on 10% of all samples. For the designated QC sample, the “picker” places picked-over residue (pickate) in a separate dish for QC check on 1st 100 organisms (the primary subsample) and QC check on the 200 "extras."  When the sample is completely picked the QC reviewer sorts through the pickate looking for missed specimens.  Any that are discovered are counted and retained in a vial with complete label information and the words, "QC on 1st 100" and "QC on 200 extras," respectively.  Percent sorting efficiencies (PSE) are then calculated separately by the formula: 

(n0 / (n0 + nr)) * 100

where n0 = original # of specimens found by sorter, and nr = # of recoveries (i.e., the number found by the reviewer)

The suggested management quality objective (MQO) is 90%.  A failure to meet the 90% SE on any of the 10% checked would require a repicking of the subsample with the addition of the “discovered” specimens. To repick a subsample, redistribute the original 100 or 200-organism subsample along with the “discovered” organisms in a quartered petri dish, then from randomly selected quadrants count organisms in each quadrant until the target sample (either 100 or 200 organisms, depending on which subsample did not meet MQO) is achieved again.

Once all of the samples are processed, identification of the sorted specimens to genus/species can take  place.  Determinations of unmounted specimens are usually recorded on the second page of the bench notebook dedicated to the corresponding sample.  The determinations of mounted specimens are recorded directly onto a bench sheet designed for associating specimen identifications with specific mounts (“Slide-mount Bench Sheet,” Appendix C).  When all taxonomic determinations for a sample are completed the taxa names and counts will be transcribed from the bench notebook and the “Slide-mount Bench Sheet” to the “Aquatic Macroinvertebrate Data Sheet” (Appendix C),.

When identifications for a sample or set of samples are completed and the information has been transcribed to the “Aquatic Macroinvertebrate Data Sheets,” a taxonomist not responsible for the original identifications (the reviewer):

1. examines the sheets for errors in transcription from the bench notebook, count totals, and spelling of taxa names;

2. brings any detected errors to the attention of the taxonomist for correction;

3. spot checks the identity of taxa listed;

4. works with the taxonomist toward determining the correct identity of a taxon when there is disagreement;

5. seeks assistance from an authority on the taxonomic group if the identity of the organism(s) cannot be resolved;

6. places his initials next to checked taxa when there is concurrence;

7. initials and dates the data sheet when the quality control check is completed satisfactorily.

Once this check is completed the “Aquatic Macroinvertebrate Data Sheets” can be used for entry of data into the database and/or entry into a spreadsheet to create tables listing taxa present and counts at each station.  After the data are entered, a reviewer (not the data entry person) will check for transcription errors by comparing the entered data against the “Aquatic Macroinvertebrate Data Sheets.”  Once any errors are corrected data tables can be printed out for release to data users.

Data Analysis

When the aquatic macroinvertebrate data are used in calculations a reviewer (not the analyst performing the calculations) checks the calculations for errors.  This may involve recalculating some statistics, indices, etc., and comparing results; and/or the reviewer may examine formulae used and judge their suitability to the desired analysis.  For RBP analyses, metrics are run from the MABen database.  The RBP score, and subsequent placement into an impact category are calculated by the analyst.  The reviewer spot-checks the metric outputs (particularly those based on richness) as well as checking the scoring, totaling of scores, and the determination of the impact category.

Precision, a measure of mutual agreement among individual measurements or enumerated values of the same property of a sample and usually expressed as a standard deviation in absolute or relative terms, will be compared using raw benthos data and metric values. If metric values and resulting scoring are significantly different (i.e., beyond an acceptable Relative Percent Difference) between the original and duplicate samples, the investigators will attempt to determine the cause of the discrepancy. Guidance regarding the calculation of Precision, including Relative Percent Difference (RPD) calculations and recommendations, can be found in US EPA (1995).

QUALITY ASSURANCE

From time to time specimens may be sent to authorities for particular taxonomic groups.  Specimens sent out for taxonomy validations will be recorded in the “Taxonomy Validation Notebook” showing label information, and date sent out.  When the specimens are returned, the date received and the finding are also recorded in the notebook.  The label will be modified to show corrections to the identification, if any, and to add the abbreviation “val.” plus the first initial and last name of the authority who validated the identification. Such specimens will be placed in the reference collection. 
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Appendix a

Habitat Field Sheets and Assessment Forms

	RECONNAISSANCE
	HABITAT
	INVERTEBRATE
	FISH
	ALGAE
	WATER QUALITY
	FLOW


STREAM CHARACTERIZATION

	( Subsystem Classification
	( Stream Type

	( Tidal
	( Coldwater

	(Lower Perennial
	( Warmwater

	( Upper Perennial
	

	( Intermittent
	


RIPARIAN ZONE INSTREAM FEATURES 

	(Surrounding Land Use
	(Local Water Erosion
	(Est. Stream Width
m

	
% Forest
	
( None
	(Est. Stream Depth

	
% Field/Pasture
	
( Slight
	
(Riffle

m

	
% Agriculture
	
( Moderate
	
(Run

m

	
% Residential
	
( Heavy
	
(Pool

m

	
% Commercial
	(High Water Mark


	(Velocity

	
% Industrial
	(Dam present 
( Yes 
( No
	

m/s @ deployment

	
% Other
	(Channelized
( Yes
( No
	

m/s @ recovery

	(Canopy Cover
%
	
	

	
	
	( Est. Fish Reach Length
m

	Local Watershed NPS Pollution
	
	

	( No evidence
	
	

	( some potential sources:







	( Obvious sources:











	
	
	

	
	
	


	SEDIMENT/SUBSTRATE
	
	
	

	( Odors 
	( Deposits
	( Oils
	( Are undersides of rocks

	( None/normal
	( None
	( None
	(not deeply embedded) black?

	( Anaerobic
	( Paper fiber
	( Slight
	
( Yes

	( Chemical
	( Sand
	( Moderate
	
( No

	( Petroleum
	( Sawdust
	( Profuse
	

	( Sewage
	( Sludge
	( Relict Shells
	

	( Other
	( Other
	( Other
	


	INORGANIC SUBSTRATE COMPONENTS 
	% Composition in Sampling:
	WATER CHARACTER

	Substrate
	Size (Minshall 1984)
	Area
	Reach
	( Water Odors
	( Water Surface Oils

	Bedrock
	
	
%
	
%
	( Normal/None
	( None

	Boulder
	> 256 mm (10 in)
	
%
	
%
	( Chemical
	( Flecks

	Cobble
	64-256 mm (2.5-10 in)
	
%
	
%
	( Fish
	( Globs

	Pebble
	16-64 mm (0.6-2.5 in)
	
%
	
%
	( Petroleum
	( Slick/Sheen

	Gravel
	2-16 mm (0.1-0.6 in)
	
%
	
%
	( Sewage
	

	Sand
	0.06-2 mm (gritty)
	
%
	
%
	( Other
	

	Silt
	0.004-0.06 mm
	
%
	
%
	
	

	Clay
	< 0.004 mm (slick)
	
%
	
%
	( Water Color
	( Turbidity (if not measured)

	
	
	
	
	
	( Clear

	
	
	
	
	

	( Slight

	Marl or travertine?
	( present
	
	
	
	( Moderate

	
	
	
	
	
	( Severe (opaque)


	ORGANIC SUBSTRATE COMPONENTS
	HabSamp ID#: 

	Substrate
	Characteristic
	% Comp. in sample reach
	
	

	Detritus
	Sticks, wood, coarse plant materiall (CPOM)
	

%
	BenSamp ID#(s): 

	Muck-Mud
	Black, very fine organics (FPOM)
	

%
	
	


	( Weather Conditions:
	
	
	How were samples collected?

	( Now
	( Rain/sleet/snow
	( cloud cover
%
	( wading

	( Antecedent Period Ppt. Amount (data from http://www.erh.noaa.gov/box/dailystns.shtml)
	( from bank

	24 h—
	
	
	( from boat

	7 d—
	
	
	


	( Riparian vegetation (18 m buffer)

Record dominant species present and % area covered
	( Aquatic vegetation (coverage within reach: 
%)

Record dominant spp. and % composition (should = 100%)

	
% trees
	
% rooted emergent

	
	
% rooted submergent

	
% shrubs& vines
	
% rooted floating

	
	
% free floating

	
% herbaceous
	
% mosses


( Algae (coverage within reach: 
%)

( Number of algae samples taken: 


	Forms
	Color
	Substrate
	Microhabitat

	
	Green
	Brown
	Other
	Rock
	Wood
	Plant
	Other
	Pool
	Riffle
	Other

	( filamentous
	(
	(
	
	(
	(
	(
	
	%
	%
	

	( flock
	(
	(
	
	(
	(
	(
	
	%
	%
	

	( thin film
	( 
	(
	
	(
	(
	(
	
	%
	%
	

	( other
	(
	(
	
	(
	(
	(
	
	%
	%
	

	
	Riffles
	Snags
	Stream Banks
	Submerged Macrophytes
	Other

	( Number of jabs/kicks in ea. habitat type:
	
	
	
	
	

	( habitat types by % of sample reach
	%
	%
	%
	%
	%



Investigator(s): 





River Basin: 




Stream Name: 





Saris#: 





Describe site location: 











Scoring for wadable riffle/run dominated streams (moderate to high gradient) with  velocities approx. 30 cm/s or greater.
	Habitat parameter
	Category

	
	Optimal
	Suboptimal
	Marginal
	Poor

	1. Instream cover (fish)
	A mix of submerged logs, undercut banks, rubble, or other stable habitat in > 50% of the sample area.
	30-50% of area with a mix of stable habitat; adequate habitat for maintenance of populations.
	10-30% of area with a mix of stable habitat; habitat availability less than desirable; substrate frequently disturbed or removed.


	< 10% of area with a mix of stable habitat; lack of habitat is obvious; substrate unstable of lacking.

	SCORE
	20
	19
	18
	17
	16
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	2. Epifaunal Substrate (in sampled area only)
	Well-developed riffle and run; riffle is as wide as stream and length extends two times the width of stream; abundance of cobble (Boulders prevalent in headwater streams).
	Riffle is as wide as stream but length is < 2X width; abundance of cobble; boulders and gravel common.
	Run area may be lacking; riffle not as wide as stream and its length < 2X the stream width; gravel or bedrock prevalent; some cobble present.


	Riffles or runs virtually nonexistent; bedrock prevalent; cobble lacking.

	SCORE
	20
	19
	18
	17
	16
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	3. Embeddedness (riffles/runs)
	Gravel, cobble, and boulder particles are    0-25% surrounded by fine sediment.
	Gravel, cobble, and boulder particles are  25-50% surrounded by fine sediment.
	Gravel, cobble, and boulder particles are    50-75% surrounded by fine sediment.


	Gravel, cobble, and boulder particles are    > 75% surrounded by fine sediment.

	SCORE
	20
	19
	18
	17
	16
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	4. Channel Alteration
	Channelization or dredging absent or minimal; stream with normal pattern.
	Some channelization present, usually in areas of bridge abutments; evidence of past channelization or dredging may be present  but not recent (> 20 y).


	New embankments present on both banks; and 40-80% of stream reach channelized and disrupted.
	Banks shored with gabion or cement; over 80% of the stream reach channelized and disrupted.

	SCORE
	20
	19
	18
	17
	16
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	5. Sediment Deposition
	Little or no enlargement of islands or point bars and < 5% of the bottom affected by sediment deposition.
	Some new increase in bar formation, mostly from gravel, sand, or fine sediment; 5-30% of the bottom affected; slight deposition in pools.
	Moderate deposition of new gravel, sand,  or fine sediment on old and new bars; 30-50% of the bottom affected; sediment deposits at obstructions, constrictions, and bends; moderate deposition in pools prevalent.


	Heavy deposits of fine material, increased bar development; > 50% of the bottom changing frequently; pools almost absent due to substantial sediment deposition.

	SCORE
	20
	19
	18
	17
	16
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0


	Habitat parameter
	Category

	
	Optimal
	Suboptimal
	Marginal
	Poor

	6. Velocity-Depth Combinations 

1. slow deep 

2. fast deep

3. slow shallow

4. fast shallow
	All 4 velocity/depth patterns present. Occurrence of riffles relatively frequent; ratio of distance between riffles divided by width of the stream < 7:1  (generally 5-7); variety of habitat is key. In streams where riffles are continuous, location of boulders or other large, natural obstructions is important.
	Only 3 of 4 velocity/depth patterns present. Occurrence of riffles infrequent; distance between riffles divided by the width of the stream is between   7 to 15.
	Only 2 velocity/depth patterns present; usually lacking deep areas.  Occasional riffle or bend; bottom contours provide some habitat; distance between riffles divided by the width of the stream is between 15 to 25.
	Dominated by one velocity/depth pattern. Generally all flat water or  shallow riffles; poor habitat; distance between riffles divided by the width of the stream is a ratio of > 25.

	SCORE
	20
	19
	18
	17
	16
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	7. Channel Flow Status
	Water reaches the base of both banks, and minimal amount of channel substrate is exposed.
	Water fills > 75% of the available channel; or < 25% of channel substrate is exposed.
	Water fills 25-75% of the available channel, and/or riffle substrates are mostly exposed..
	Very little water in channel and mostly present as standing pools.

	SCORE
	20
	19
	18
	17
	16
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	8. Bank Vegetative Protection (score each bank)

Note: Determine left or right side by facing downstream
	More than 90% of the streambank surfaces covered by naturally occuring vegetation, including trees, understory shrubs, or nonwoody macrophytes; vegetative disruption through grazing or mowing minimal or not evident; almost all plants allowed to grow naturally.
	70-90% of the streambank surfaces covered by naturally occuring vegetation, but one class of plants is not well-represented; disruption evident but not affecting full plant growth potential to any great extent; more than one half of the potential plant stubble height remaining.
	50-70% of the streambank surfaces covered by vegetation; disruption obvious; patches of bare soil or closely cropped vegetation common; less than one-half of the potential plant stubble height remaining.
	Less than 50% of the streambank surfaces covered by vegetation; disruption of streambank vegetation I very high; vegetation has been removed to 5 cm or less in average stubble height.

	SCORE

Left bank
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	SCORE

Right bank
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	9. Bank Stability (score each bank)
	Banks stable; evidence of erosion of bank failure absent or minimal; little potential for future problems. < 5% of bank affected.
	Moderately stable; infrequent. Small areas of erosion mostly healed over. 5-30% of bank in reach has areas of erosion.
	Moderately unstable; 30-60% of bank in reach has areas of erosion; high erosion potential during floods.
	Unstable; many eroded areas; “raw” areas frequent along straight sections and bends; obvious bank sloughing; 60-100% of bank has erosional scars.

	SCORE

Left bank
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	SCORE

Right bank
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	10.Riparian Vegetative Zone Width (score each side)
	Width of riparian zone >18 m; human activities (e.g., parking lots, roadbeds, clear-cuts, lawns, crops, etc.) have not impacted zone.
	Width of riparian zone 12-18 meters; human activities have impacted zone only minimally.
	Width of riparian zone 6-12 m; human activities have impacted zone a great deal.
	Width of riparian zone < 6 m; little or no riparian vegetation due to human activities.

	SCORE

Left zone
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	SCORE

Right zone
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0


TOTAL
SCORE


Comments:












appendix B

Hazardous Waste Generation Record Form

HAZARDOUS WASTE GENERATION RECORD

Lab #_________Year________
	Date
	Initials
	Description
	Volume or weight

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


appendix C

MACROINVERTEBRATE TAXA LIST

	Taxon
	FFG*
	TV*
	TVr*

	Mollusca
	 
	99
	 

	Gastropoda
	 
	99
	 

	Mesogastropoda
	 
	99
	 

	Bithyniidae
	SC
	8
	B

	Hydrobiidae
	SC
	8
	B

	Amnicola sp.
	SC
	5
	L,B

	Amnicola grana
	SC
	5
	B

	Amnicola limosa
	SC
	5
	B

	Valvata sp.
	SC
	8
	B

	Valvata piscinalis
	SC
	8
	B

	Viviparidae
	SC
	6
	(B)

	Campeloma sp.
	SC
	6
	(B)

	Campeloma decisum
	SC
	6
	B

	Cipangopaludina sp.
	 
	99
	 

	Cipangopaludina chinensis
	 
	99
	 

	Viviparus sp.
	SC
	6
	(B)

	Basommatophora
	 
	99
	 

	Ancylidae
	SC
	6
	B

	Ferrissia sp.
	SC
	6
	B

	Ferrissia fragilis
	SC
	6
	(B)

	Ferrissia rivularis
	SC
	10
	B

	Laevapex fuscus
	SC
	7
	 

	Lymnaeidae
	GC
	6
	B

	Fossaria sp.
	GC
	6
	(B)

	Lymnaea sp.
	GC
	6
	(B)

	Pseudosuccinea sp.
	GC
	6
	(B)

	Pseudosuccinea columella
	GC
	6
	L

	Stagnicola sp.
	GC
	6
	(B)

	Physidae
	GC
	8
	(B)

	Physa sp.
	GC
	9
	L

	Planorbidae
	SC
	6
	B

	Gyraulus sp.
	SC
	8
	(B)

	Gyraulus circumstriatus
	SC
	8
	N

	Gyraulus deflectus
	SC
	8
	N

	Gyraulus parvus
	SC
	8
	B

	Helisoma sp.
	SC
	6
	(B)

	Helisoma anceps
	SC
	6
	B

	Helisoma anterosa
	 
	99
	 

	Helisoma campanulatum
	SC
	6
	B

	Helisoma trivolvis
	SC
	6
	B

	Planorbula sp.
	SC
	6
	(B)

	Planorbula armigera
	SC
	6
	(B)

	Pelecypoda
	 
	99
	 

	Unionoida
	 
	99
	 

	Unionidae
	FC
	5
	N

	Anodonta sp.
	FC
	6
	(B)

	Anodonta cataracta
	FC
	6
	B

	Anodonta grandis grandis
	FC
	6
	(B)

	Anodonta implicata
	FC
	6
	B

	Elliptio sp.
	FC
	8
	(B)

	Elliptio complanata
	FC
	8
	B

	Lampsilis sp.
	FC
	6
	(B)

	Lampsilis radiata radiata
	FC
	6
	B

	Ligumia sp.
	 
	99
	 

	Veneroida
	 
	99
	 

	Pisidiidae
	FC
	6
	B

	Musculium sp.
	FC
	6
	B

	Musculium partumium
	FC
	6
	B

	Pisidium sp.
	FC
	6
	B

	Sphaerium sp.
	FC
	6
	B

	Sphaerium striatinum
	FC
	6
	B

	Annelida
	 
	99
	 

	Polychaeta
	GC
	99
	 

	Syllidae
	GC
	99
	 

	Oligochaeta
	GC
	99
	 

	Lumbricina
	GC
	8
	B

	Haplotaxida
	 
	99
	 

	Tubificida
	 
	99
	 

	Enchytraeidae
	GC
	10
	L,B

	Naididae
	GC
	9
	(L,B)

	Allonais sp.
	 
	99
	 

	Aulophorus sp.
	 
	99
	 

	Chaetogaster sp.
	PR
	6
	B

	Dero sp.
	GC
	10
	B,L

	Dero vaga
	GC
	10
	(L,B)

	Haemonais waldvogeli
	GC
	8
	B

	Nais sp.
	GC
	8
	B

	Nais alpina
	GC
	8
	 

	Nais behningi
	GC
	6
	B

	Nais bretscheri
	GC
	6
	B

	Nais communis
	GC
	8
	B

	Nais elinguis
	GC
	10
	B

	Nais pardalis
	GC
	8
	B

	Nais simplex
	GC
	6
	B

	Nais variabilis
	GC
	10
	B

	Ophidonais sp.
	GC
	6
	(B)

	Ophidonais serpentina
	GC
	6
	B

	Pristina sp.
	GC
	8
	B

	Pristina aequiseta
	GC
	8
	B

	Pristina breviseta
	GC
	99
	 

	Pristina leidyi
	GC
	8
	B

	Pristinella sp.
	GC
	10
	B

	Pristinella acuminata
	GC
	10
	B

	Pristinella jenkinae
	GC
	10
	B

	Pristinella osborni
	GC
	10
	B

	Pristinella sima
	GC
	10
	(B,L)

	Slavina sp.
	GC
	6
	(B)

	Slavina appendiculata
	GC
	6
	B

	Specaria sp.
	GC
	6
	(B)

	Specaria josinae
	GC
	6
	B

	Stylaria sp.
	GC
	9
	(L)

	Stylaria lacustris
	GC
	8
	B

	Tubificidae
	GC
	10
	B

	Aulodrilus pigueti
	GC
	8
	B

	Aulodrilus pluriseta
	GC
	8
	B

	Limnodrilus sp.
	GC
	10
	L,B

	Limnodrilus claparadianus
	GC
	10
	B

	Limnodrilus hoffmeisteri
	GC
	10
	L,B

	Limnodrilus profundicola
	GC
	10
	B

	Limnodrilus spiralis
	GC
	99
	 

	Limnodrilus udekemianus
	GC
	10
	L,B

	Tubifex sp.
	GC
	10
	(L,B)

	Tubifex ignotus
	GC
	99
	 

	Tubifex tubifex
	GC
	10
	L,B

	Tubificidae IWB
	GC
	10
	B

	Tubificidae IWH
	GC
	10
	B

	Lumbriculida
	 
	99
	 

	Lumbriculidae
	GC
	7
	L

	Eclipidrilus sp.
	GC
	5
	 

	Lumbriculus sp.
	GC
	8
	B

	Lumbriculus variegatus
	GC
	5
	(B)

	Stylodrilus sp.
	GC
	8
	(B)

	Stylodrilus heringianus
	GC
	8
	B

	Hirudinea
	 
	7
	B

	Rhynchobdellida
	PR
	7
	(B)

	Glossiphoniidae
	PR
	7
	(B)

	Actinobdella sp.
	 
	99
	 

	Actinobdella inequiannulata
	 
	99
	 

	Batrocobdella sp.
	 
	99
	 

	Batrocobdella paludosa
	 
	99
	 

	Batrocobdella phalera
	PR
	7
	L,B

	Batrocobdella picta
	 
	99
	 

	Glossiphonia sp.
	 
	99
	 

	Glossiphonia complanata
	 
	99
	 

	Glossiphonia heteroclita
	 
	99
	 

	Helobdella sp.
	 
	7
	(B)

	Helobdella elongata
	PR
	7
	B

	Helobdella fusca
	 
	99
	 

	Helobdella papillata
	 
	99
	 

	Helobdella stagnalis
	PR
	7
	B,L

	Helobdella triserialis
	PR
	7
	B

	Placobdella sp.
	 
	99
	 

	Placobdella ornata
	 
	99
	 

	Placobdella papillifera
	PR
	7
	(B)

	Placobdella parasitica
	PR
	7
	L,(B)

	Gnathobdellida
	 
	99
	 

	Hirudinidae
	 
	99
	 

	Haemopsis sp.
	 
	99
	 

	Haemopsis grandis
	 
	99
	 

	Nephelopsis sp.
	 
	99
	 

	Nephelopsis obscura
	 
	99
	 

	Pharyngobdellida
	 
	99
	 

	Erpobdellidae
	PR
	8
	(L)

	Erpobdella sp.
	PR
	8
	(L)

	Erpobdella punctata
	PR
	8
	(L)

	Mooreobdella sp.
	PR
	8
	(L)

	Mooreobdella fervida
	PR
	8
	(L)

	Mooreobdella melanostoma
	PR
	8
	(L)

	Arthropoda
	 
	99
	 

	Crustacea
	 
	99
	 

	Cladocera
	 
	99
	 

	Eucopopoda
	 
	99
	 

	Ostracoda
	GC
	6
	 

	Isopoda
	 
	99
	 

	Anthuridae
	 
	99
	 

	Asellidae
	GC
	8
	H

	Caecidotea sp.
	GC
	8
	B

	Caecidotea communis
	GC
	8
	B

	Amphipoda
	GC
	6
	 

	Corophiidae
	GC
	5
	N

	Corophium sp.
	GC
	5
	N

	Crangonyctidae
	GC
	8
	(L)

	Crangonyx sp.
	GC
	6
	B

	Crangonyx abberans
	GC
	6
	(B)

	Crangonyx pseudogracilis
	GC
	8
	(L)

	Crangonyx richmondensis richmondensis
	GC
	8
	(L)

	Gammaridae
	GC
	6
	(B)

	Gammarus sp.
	GC
	6
	B

	Gammarus deubeni
	GC
	6
	(B)

	Gammarus fasciatus
	GC
	6
	B

	Gammarus tigrinus
	GC
	6
	B

	Hyalellidae
	GC
	8
	H

	Hyalella sp.
	GC
	8
	(L,B)

	Hyalella azteca
	GC
	8
	L,B

	Decapoda
	 
	99
	 

	Cambaridae
	GC
	6
	B

	Orconectes sp.
	GC
	6
	B

	Orconectes limosus
	 
	99
	 

	Orconectes virilis
	 
	99
	 

	Xanthidae
	 
	99
	 

	Rhithropanopeus harrisii
	 
	99
	 

	Arachnida
	PR
	6
	L,B

	Halacaridae
	PR
	6
	 

	Hydrachnidia
	PR
	6
	L,B

	Limnocaridae
	PR
	6
	B

	Collembola
	GC
	99
	 

	Isotomidae
	GC
	5
	(B)

	Insecta
	 
	99
	 

	Ephemeroptera
	 
	99
	 

	Ameletidae
	GC
	0
	(B)

	Ameletus sp.
	GC
	0
	B

	Ameletus ludens
	 
	0
	B

	Baetidae
	GC
	4
	H

	Acentrella sp.
	SC
	4
	B

	Acentrella carolina
	SC
	4
	(B)

	Acerpenna sp.
	GC
	5
	(B)

	Baetis sp.
	GC
	6
	B

	Baetis flavistriga
	GC
	4
	B

	Baetis frondalis
	GC
	8
	L

	Baetis intercalaris
	GC
	6
	L,B

	Baetis levitans
	 
	99
	 

	Baetis phoebus
	 
	99
	 

	Baetis rusticans
	 
	99
	 

	Baetis tricaudatus
	GC
	6
	B

	Baetis vagans
	GC
	6
	(B)

	Baetis (cerci only) sp.
	GC
	6
	(B)

	Baetis (short term. fil.) sp.
	GC
	6
	(B)

	Baetis (subeq. term.) sp.
	GC
	6
	(B)

	Callibaetis sp.
	GC
	9
	L,B

	Centroptilum sp.
	GC
	2
	B

	Cloeon sp.
	GC
	4
	B

	Heterocloeon sp.
	GC
	2
	B

	Heterocloeon curiosum
	GC
	2
	B

	Pseudocloeon sp.
	 
	 
	 

	Baetidae (cerci only)
	GC
	6
	 

	Baetidae (short term. fil.)
	GC
	6
	 

	Baetidae (subeq. term.)
	GC
	6
	 

	Caenidae
	GC
	7
	H

	Brachycercus sp.
	GC
	3
	B

	Caenis sp.
	GC
	6
	B

	Caenis horarria gr.
	GC
	6
	(B)

	Caenis pseudorivulorum gr.
	GC
	6
	(B)

	Ephemerellidae
	GC
	1
	H

	Attenella sp.
	GC
	1
	(B)

	Attenella attenuata
	GC
	1
	B

	Dannella sp.
	GC
	2
	B

	Dannella simplex
	GC
	2
	B

	Drunella sp.
	SC
	0
	(B)

	Drunella cornuta
	GC
	0
	B

	Drunella cornutella
	GC
	0
	 

	Drunella lata
	SC
	0
	L,B

	Drunella walkeri
	SC
	0
	B

	Ephemerella sp.
	GC
	1
	B

	Ephemerella catawba
	GC
	1
	 

	Ephemerella dorothea
	GC
	1
	B

	Ephemerella invaria
	GC
	1
	B

	Ephemerella needhami
	GC
	1
	B

	Ephemerella rotunda
	GC
	1
	B

	Ephemerella subvaria
	GC
	1
	B

	Eurylophella sp.
	GC
	2
	B

	Eurylophella aestiva
	GC
	99
	 

	Eurylophella bicolor
	GC
	5
	L

	Eurylophella lutulenta
	GC
	2
	(B)

	Eurylophella temporalis
	GC
	5
	L,B

	Serratella sp.
	GC
	2
	B

	Serratella deficiens
	GC
	2
	B

	Serratella serrata
	GC
	2
	B

	Serratella serratoides
	GC
	2
	L,B

	Ephemeridae
	GC
	4
	H

	Ephemera sp.
	GC
	2
	L,B

	Ephemera simulans
	 
	99
	 

	Ephemera varia
	 
	99
	 

	Hexagenia sp.
	GC
	6
	B

	Hexagenia bilineata
	 
	99
	 

	Hexagenia limbata
	 
	99
	 

	Heptageniidae
	SC
	4
	H

	Epeorus sp.
	SC
	0
	B

	Epeorus (Iron) sp.
	SC
	0
	 

	Heptagenia sp.
	SC
	4
	B

	Heptagenia pulla
	SC
	4
	B

	Leucrocuta sp.
	SC
	1
	B

	Leucrocuta maculipennis
	 
	99
	 

	Rhithrogena sp.
	GC
	0
	L,B

	Stenacron sp.
	SC
	7
	 

	Stenacron interpunctatum
	SC
	7
	 

	Stenonema sp.
	SC
	3
	B

	Stenonema femoratum
	SC
	7
	B

	Stenonema ithaca
	SC
	3
	B

	Stenonema mediopunctatum
	SC
	3
	B

	Stenonema modestum
	SC
	1
	B

	Stenonema pudicum
	SC
	2
	L

	Stenonema pulchellum
	SC
	3
	B

	Stenonema vicarium
	 
	99
	 

	Isonychiidae
	GC
	2
	(B)

	Isonychia sp.
	GC
	2
	(B)

	Leptophlebiidae
	GC
	2
	H

	Choroterpes sp.
	GC
	2
	B

	Habrophlebia sp.
	GC
	4
	B

	Habrophlebia vibrans
	GC
	4
	B

	Habrophlebiodes sp.
	SC
	6
	B

	Habrophlebiodes americana
	SC
	6
	(B)

	Leptophlebia sp.
	GC
	4
	B

	Paraleptophlebia sp.
	GC
	1
	L,B

	Paraleptophlebia moerens
	 
	99
	 

	Metretopodidae
	GC
	99
	 

	Potamanthidae
	GC
	4
	(B)

	Potamanthus sp.
	GC
	2
	L

	Siphlonuridae
	 
	99
	 

	Siphlonurus sp.
	GC
	7
	B

	Siphlonurus alternatus
	 
	99
	 

	Siphlonurus quebescensis
	 
	99
	 

	Tricorythidae
	GC
	5
	(L)

	Tricorythodes sp.
	GC
	4
	B

	Odonata
	 
	99
	 

	Aeschnidae
	PR
	3
	H

	Aeschna sp.
	PR
	99
	 

	Aeschna eremita
	PR
	99
	 

	Aeschna umbrosa
	PR
	99
	 

	Anax sp.
	PR
	99
	 

	Anax junius
	PR
	99
	 

	Basiaeschna janata
	PR
	6
	B

	Boyeria sp.
	PR
	2
	B

	Boyeria vinosa
	PR
	2
	(B)

	Calopterygidae
	PR
	5
	H

	Calopteryx sp.
	PR
	6
	B

	Calopteryx maculata
	PR
	99
	 

	Hetaerina sp.
	PR
	6
	B

	Coenagrionidae
	PR
	9
	H

	Argia sp.
	PR
	6
	B

	Argia moesta
	PR
	99
	 

	Argia translata
	PR
	99
	 

	Argia violacea
	PR
	99
	 

	Chromagrion conditum
	PR
	8
	(B)

	Coenagrion sp.
	PR
	8
	(B)

	Enallagma sp.
	PR
	8
	B

	Enallagma civile
	PR
	99
	 

	Enallagma exsulans
	PR
	99
	 

	Enallagma geminatum
	PR
	99
	 

	Enallagma signatum
	PR
	99
	 

	Ischnura sp.
	PR
	9
	L,B

	Ischnura posita
	PR
	99
	 

	Ischnura verticalis
	PR
	99
	 

	Nehalennia sp.
	PR
	99
	 

	Nehalennia gracilis
	PR
	99
	 

	Cordulegastridae
	PR
	3
	H

	Cordulegaster sp.
	PR
	3
	B

	Cordulegaster maculata
	PR
	99
	 

	Cordulegaster obliqua
	PR
	5
	(B)

	Corduliidae
	PR
	5
	H

	Epitheca sp.
	PR
	2
	(B)

	Epitheca(Tetragoneuria) sp.
	PR
	99
	 

	Neurocordulia sp.
	 
	99
	 

	Neurocordulia obsoleta
	 
	99
	 

	Somatochlora sp.
	PR
	9
	L

	Gomphidae
	PR
	5
	N

	Dromogomphus sp.
	PR
	6
	L

	Dromogomphus spinosus
	PR
	99
	 

	Gomphus sp.
	PR
	5
	B

	Lanthus sp.
	PR
	5
	B

	Lanthus parvulus
	PR
	99
	 

	Ophiogomphus sp.
	PR
	1
	B

	Ophiogomphus carolus
	PR
	1
	(B)

	Stylogomphus sp.
	PR
	1
	B

	Stylogomphus albistylus
	PR
	1
	(B)

	Lestidae
	PR
	9
	H

	Lestes sp.
	PR
	99
	 

	Lestes congener
	PR
	99
	 

	Lestes disjunctus
	PR
	99
	 

	Lestes rectangularis
	PR
	99
	 

	Lestes unguiculatus
	PR
	99
	 

	Lestes vigilax
	PR
	99
	 

	Libellulidae
	PR
	9
	H

	Erythemis sp.
	PR
	99
	 

	Erythemis simplicicollis
	PR
	8
	L

	Erythrodiplax sp.
	PR
	99
	 

	Libellula sp.
	PR
	10
	L

	Libellula luctuosa
	PR
	99
	 

	Pachydiplax sp.
	PR
	99
	 

	Pachydiplax longipennis
	PR
	10
	L

	Perithemis sp.
	PR
	10
	L

	Perithemis tenera
	PR
	99
	 

	Plathemis sp.
	PR
	99
	 

	Plathemis lydia
	PR
	10
	L

	Sympetrum sp.
	PR
	7
	L

	Macromiidae
	PR
	2
	(B)

	Macromia sp.
	PR
	2
	B

	Plecoptera
	GC
	3
	N

	Capniidae
	SH
	1
	H

	Allocapnia sp.
	SH
	3
	L,B

	Chloroperlidae
	PR
	1
	H

	Alloperla sp.
	GC
	0
	B

	Haploperla sp.
	PR
	1
	(L,B)

	Haploperla brevis
	PR
	1
	 

	Sweltsa sp.
	PR
	0
	 

	Utaperla sp.
	PR
	0
	(B)

	Leuctridae
	SH
	0
	H

	Leuctra sp.
	SH
	0
	B

	Leuctra truncata
	SH
	0
	(B)

	Paraleuctra sp.
	SH
	0
	 

	Leuctridae/Capniidae
	SH
	2
	 

	Nemouridae
	SH
	2
	H

	Amphinemura sp.
	SH
	1
	 

	Nemoura sp.
	SH
	1
	B

	Peltoperlidae
	SH
	0
	(B)

	Peltoperla sp.
	SH
	0
	(B)

	Tallaperla sp.
	SH
	0
	 

	Perlidae
	PR
	1
	H

	Acroneuria sp.
	PR
	0
	B

	Acroneuria abnormis
	PR
	0
	B

	Acroneuria carolinensis
	PR
	0
	L,B

	Acroneuria lycorias
	PR
	0
	B

	Agnetina sp.
	PR
	2
	B

	Attaneuria sp.
	PR
	3
	 

	Beloneuria sp.
	PR
	0
	L

	Hansonoperla sp.
	PR
	1
	 

	Neoperla sp.
	PR
	3
	B

	Neoperla clymene
	PR
	99
	 

	Paragnetina sp.
	PR
	1
	(B)

	Paragnetina immarginata
	PR
	1
	B

	Paragnetina media
	PR
	5
	B

	Perlesta sp.
	PR
	5
	(B)

	Perlesta placida
	PR
	5
	L,B

	Phasganophora sp.
	PR
	99
	 

	Phasganophora capitata
	PR
	99
	 

	Perlodidae
	PR
	2
	H

	Diura sp.
	PR
	2
	 

	Isogenoides sp.
	PR
	0
	L,B

	Isoperla sp.
	PR
	2
	B

	Pteronarcyidae
	SH
	0
	(B)

	Pteronarcys sp.
	SH
	0
	B

	Taeniopterygidae
	SH
	2
	H

	Taeniopteryx sp.
	SH
	2
	B

	Hemiptera
	 
	99
	 

	Belostomatidae
	 
	99
	 

	Belostoma sp.
	 
	99
	 

	Corixidae
	 
	99
	 

	Corisella sp.
	 
	99
	 

	Hesperocorixa sp.
	 
	99
	 

	Palmacorixa sp.
	 
	99
	 

	Palmacorixa nana
	 
	99
	 

	Sigara sp.
	 
	99
	 

	Trichocorixa sp.
	 
	99
	 

	Gerridae
	 
	99
	 

	Gerris sp.
	 
	99
	 

	Metrobates sp.
	 
	99
	 

	Neogerris sp.
	 
	99
	 

	Neogerris hesione
	 
	99
	 

	Rheumatobates sp.
	 
	99
	 

	Trepobates sp.
	 
	99
	 

	Hydrometridae
	 
	99
	 

	Hydrometra sp.
	 
	99
	 

	Mesoveliidae
	 
	99
	 

	Mesovelia sp.
	 
	99
	 

	Mesovelia mulsanti
	 
	99
	 

	Naucoridae
	 
	99
	 

	Pelocoris sp.
	 
	99
	 

	Nepidae
	 
	99
	 

	Ranatra sp.
	 
	99
	 

	Notonectidae
	 
	99
	 

	Notonecta sp.
	 
	99
	 

	Notonecta irrorata
	 
	99
	 

	Pleidae
	 
	99
	 

	Neoplea sp.
	 
	99
	 

	Neoplea striola
	 
	99
	 

	Saldidae
	 
	99
	 

	Pentacora sp.
	 
	99
	 

	Saldula sp.
	 
	99
	 

	Veliidae
	 
	99
	 

	Microvelia sp.
	 
	99
	 

	Rhagovelia sp.
	 
	99
	 

	Megaloptera
	 
	99
	 

	Corydalidae
	PR
	5
	(L,B)

	Chauloides sp.
	PR
	4
	B

	Corydalus sp.
	PR
	4
	(B)

	Corydalus cornutus
	PR
	4
	B

	Nigronia sp.
	PR
	0
	(B)

	Nigronia serricornis
	PR
	0
	B

	Sialidae
	PR
	4
	(B)

	Sialis sp.
	PR
	4
	B

	Neuroptera
	 
	99
	 

	Sisyridae
	 
	99
	 

	Climacia sp.
	 
	99
	 

	Climacia areolaris
	PR
	5
	(B)

	Sisyra sp.
	 
	99
	 

	Trichoptera
	 
	99
	 

	Brachycentridae
	FC
	1
	H

	Adicrophleps hitchcocki
	SH
	2
	B

	Brachycentrus sp.
	FC
	1
	N

	Micrasema sp.
	SH
	2
	B

	Glossosomatidae
	SC
	0
	H

	Agapetus sp.
	SC
	0
	L,B

	Culoptila sp.
	SC
	1
	(B)

	Glossosoma sp.
	SC
	0
	B

	Glossosoma intermedium
	SC
	0
	(B)

	Protoptila sp.
	SC
	1
	B

	Protoptila/Culoptila sp.
	 
	99
	 

	Helicopsychidae
	SC
	3
	H

	Helicopsyche sp.
	SC
	3
	B

	Helicopsyche borealis
	SC
	3
	B

	Hydropsychidae
	FC
	4
	H

	Arctopsyche sp.
	FC
	1
	B

	Cheumatopsyche sp.
	FC
	5
	B

	Diplectrona sp.
	FC
	0
	B

	Diplectrona modesta
	FC
	0
	(B)

	Diplectrona modesta gr.
	FC
	0
	(B)

	Hydropsyche sp.
	FC
	4
	B

	Hydropsyche alhedra
	FC
	5
	(B)

	Hydropsyche betteni
	FC
	6
	B

	Hydropsyche betteni gr.
	FC
	6
	B

	Hydropsyche bronta
	FC
	6
	B

	Hydropsyche cuanis
	FC
	99
	 

	Hydropsyche dicantha
	FC
	2
	 

	Hydropsyche morosa
	FC
	99
	 

	Hydropsyche morosa gr.
	FC
	6
	B

	Hydropsyche phalerata
	FC
	99
	 

	Hydropsyche simulans
	FC
	99
	 

	Hydropsyche slossonae
	FC
	99
	 

	Hydropsyche sparna
	FC
	6
	B

	Hydropsyche valanis
	FC
	6
	B

	Hydropsyche venularis
	FC
	4
	B

	Hydropsyche walkeri
	FC
	5
	(B)

	Macrostemum sp.
	FC
	3
	B

	Macrostemum zebratum
	FC
	3
	B

	Hydroptilidae
	GC
	4
	H

	Agraylea sp.
	GC
	8
	B

	Dibusa angata
	SC
	6
	(B)

	Hydroptila sp.
	GC
	6
	L,B

	Leucotrichia sp.
	SC
	6
	B

	Leucotrichia pictipes
	SC
	6
	(B)

	Mayatrichia sp.
	SC
	6
	B

	Ochrotrichia sp.
	GC
	4
	H

	Oxyethira sp.
	GC
	3
	B

	Lepidostomatidae
	SH
	1
	H

	Lepidostoma sp.
	SH
	1
	L,B

	Leptoceridae
	PR
	4
	H

	Ceraclea sp.
	GC
	3
	B

	Ceraclea tarsipunctatus
	GC
	99
	 

	Leptocerus sp.
	GC
	99
	 

	Leptocerus americanus
	GC
	99
	 

	Mystacides sp.
	GC
	4
	B

	Nectopsyche sp.
	SH
	3
	B

	Oecetis sp.
	PR
	5
	B

	Oecetis avara
	PR
	5
	B

	Oecetis cinerascens
	PR
	5
	B

	Oecetis inconspicua
	PR
	5
	B

	Setodes sp.
	GC
	2
	B

	Triaenodes sp.
	SH
	6
	B

	Triaenodes abus
	 
	99
	 

	Triaenodes marginatus
	 
	99
	 

	Limnephilidae
	SH
	4
	H

	Apatania sp.
	SC
	3
	B

	Goera sp.
	SC
	3
	B

	Hydatophylax sp.
	SH
	2
	B

	Limnephilus sp.
	SH
	4
	(B)

	Limnephilus submonilifer
	 
	99
	 

	Pycnopsyche sp.
	SH
	4
	B

	Molannidae
	SC
	6
	H

	Molanna sp.
	SC
	6
	B

	Molanna uniophila
	 
	99
	 

	Odontoceridae
	SH
	0
	H

	Psilotreta sp.
	SC
	0
	L,B

	Philopotamidae
	FC
	3
	H

	Chimarra sp.
	FC
	4
	B

	Chimarra aterrima
	FC
	4
	B

	Chimarra obscura
	FC
	4
	B

	Dolophilodes sp.
	FC
	0
	B

	Dolophilodes distinctus
	FC
	0
	(B)

	Wormaldia sp.
	FC
	0
	B

	Phryganeidae
	SH
	4
	H

	Agrypnia sp.
	 
	99
	 

	Oligostomis sp.
	PR
	2
	B

	Phryganea sp.
	 
	99
	 

	Ptilostomis sp.
	SH
	5
	B

	Polycentropodidae
	FC
	6
	H

	Cernotina sp.
	PR
	99
	 

	Neureclipsis sp.
	FC
	7
	B

	Nyctiophylax sp.
	PR
	5
	(B)

	Phylocentropus sp.
	FC
	5
	B

	Phylocentropus placidus
	 
	99
	 

	Polycentropus sp.
	PR
	6
	B

	Polycentropus remotus
	PR
	6
	B

	Polycentropus sensu lato complex
	PR
	6
	B

	Psychomyiidae
	GC
	2
	H

	Lype sp.
	SC
	3
	 

	Lype diversa
	GC
	2
	 

	Psychomyia sp.
	GC
	2
	(B)

	Rhyacophilidae
	PR
	0
	H

	Rhyacophila sp.
	PR
	1
	B

	Rhyacophila carolina gr.
	PR
	1
	 

	Rhyacophila fuscula
	PR
	0
	B

	Rhyacophila fuscula gr.
	PR
	1
	 

	Sericostomatidae
	SH
	3
	H

	Agarodes sp.
	GC
	3
	H

	Uenoidae
	SC
	3
	(B)

	Neophylax sp.
	SC
	3
	B

	Lepidoptera
	 
	99
	 

	Pyralidae
	SH
	5
	H

	Nymphula sp.
	SH
	7
	B

	Parapoynx sp.
	SH
	5
	B

	Petrophila sp.
	SC
	5
	B

	Coleoptera
	 
	99
	 

	Chrysomelidae
	 
	99
	 

	Donacia sp.
	 
	99
	 

	Pyrrhalta sp.
	 
	99
	 

	Pyrrhalta (Galerucella) nymphaeae
	 
	99
	 

	Curculionidae
	 
	99
	 

	Dryopidae
	SC
	5
	H

	Helichus sp.
	SC
	5
	L,B

	Dytiscidae
	PR
	5
	B

	Acilius sp.
	PR
	99
	 

	Acilius mediatus
	PR
	99
	 

	Agabus sp.
	PR
	5
	B

	Carrhydrus sp.
	PR
	99
	 

	Carrhydrus crassipes
	PR
	99
	 

	Celina sp.
	PR
	99
	 

	Colymbetes sp.
	PR
	99
	 

	Colymbetes/Rhantus sp.
	PR
	99
	 

	Coptotomus sp.
	PR
	9
	L

	Deronectes sp.
	PR
	99
	 

	Dytiscus sp.
	PR
	99
	 

	Hydaticus sp.
	PR
	99
	 

	Hydroporus sp.
	PR
	5
	B

	Hydroporus consimilis
	PR
	99
	 

	Hygrotus sp.
	PR
	99
	 

	Hygrotus nubilus
	PR
	99
	 

	Hygrotus/Hydroporus sp.
	PR
	99
	 

	Ilybius sp.
	PR
	5
	(B)

	Laccophilus sp.
	PR
	5
	B

	Laccophilus maculosus
	PR
	99
	 

	Laccornis sp.
	PR
	99
	 

	Matus sp.
	PR
	99
	 

	Matus bicarinatus
	PR
	99
	 

	Oreodytes sp.
	PR
	99
	 

	Uvarus sp.
	PR
	99
	 

	Elmidae
	SC
	4
	H

	Ancyronyx variegata
	GC
	5
	B

	Dubiraphia sp.
	GC
	6
	L,B

	Dubiraphia bivittata
	GC
	6
	B

	Dubiraphia vittata
	GC
	6
	B

	Macronychus glabratus
	SH
	5
	L,B

	Microcylloepus sp.
	GC
	3
	 

	Microcylloepus pusillus
	GC
	3
	B

	Optioservus sp.
	SC
	4
	B

	Optioservus ampliatus
	SC
	4
	 

	Optioservus fastiditus
	SC
	4
	B

	Optioservus ovalis
	SC
	4
	 

	Optioservus trivittatus
	SC
	4
	 

	Oulimnius latiusculus
	SC
	4
	B

	Promoresia sp.
	SC
	2
	B

	Promoresia elegans
	SC
	2
	L,B

	Promoresia tardella
	SC
	2
	B

	Stenelmis sp.
	SC
	5
	L,B

	Stenelmis bicarinata
	SC
	5
	 

	Stenelmis concinna
	 
	 
	 

	Stenelmis crenata
	SC
	5
	B

	Stenelmis crenata gr.
	SC
	5
	B

	Stenelmis mirabilis
	SC
	5
	(B)

	Stenelmis sandersoni
	SC
	5
	(B)

	Gyrinidae
	PR
	4
	(B)

	Dineutus sp.
	PR
	4
	B

	Dineutus ciliatus
	PR
	99
	 

	Gyrinus sp.
	PR
	4
	B

	Gyrinus fraternus
	PR
	4
	(B)

	Gyrinus ventralis
	PR
	99
	 

	Halipildae
	SH
	5
	(B)

	Haliplus sp.
	SH
	5
	B

	Haliplus immaculicollis
	 
	99
	 

	Peltodytes sp.
	SH
	5
	B

	Peltodytes duodecimpunctatus
	 
	99
	 

	Peltodytes edentulus
	 
	99
	 

	Peltodytes pedunculatus
	 
	99
	 

	Hydraenidae
	PR
	99
	 

	Hydrophilidae
	PR
	5
	(B)

	Anacaena sp.
	 
	99
	 

	Anacaena limbata
	 
	99
	 

	Berosus sp.
	PR
	5
	B

	Berosus striatus
	 
	99
	 

	Cymbiodyta sp.
	 
	99
	 

	Cymbiodyta blanchardi
	 
	99
	 

	Enochrus sp.
	GC
	5
	B

	Helochares sp.
	GC
	5
	B

	Helocombus sp.
	 
	99
	 

	Helocombus bifidus
	 
	99
	 

	Helophorus sp.
	SH
	5
	B

	Hydrobius sp.
	PR
	5
	B

	Hydrochara sp.
	 
	99
	 

	Hydrochus sp.
	 
	99
	 

	Laccobius sp.
	PR
	5
	B

	Paracymus sp.
	 
	99
	 

	Tropisternus sp.
	 
	99
	 

	Psephenidae
	SC
	4
	H

	Ectopria sp.
	SC
	5
	B

	Ectopria nervosa
	SC
	5
	B

	Psephenus herricki
	SC
	4
	B

	Ptilodactylidae
	SH
	99
	 

	Anchytarsus sp.
	SH
	4
	L

	Anchytarsus bicolor
	SH
	4
	L

	Diptera
	 
	99
	 

	Athericidae
	PR
	2
	H

	Atherix sp.
	PR
	4
	B

	Atherix variegata
	 
	99
	 

	Blephariceridae
	SC
	0
	H

	Blepharicera sp.
	SC
	0
	L,B

	Blepharicera tenuipes
	 
	99
	 

	Ceratopogonidae
	PR
	6
	H

	Bezzia sp.
	PR
	6
	B

	Culicoides sp.
	SC
	10
	B

	Dashyhelea sp.
	PR
	99
	 

	Forcipomyia sp.
	SC
	6
	B

	Palpomyia sp.
	PR
	6
	(B)

	Palpomyia/Bezzia sp.
	PR
	6
	 

	Palpomyia/Probezzia sp.
	PR
	6
	(B)

	Probezzia sp.
	PR
	6
	B

	Stilobezzia sp.
	PR
	6
	(B)

	Chaoboridae
	PR
	8
	(B)

	Chaoborus sp.
	PR
	8
	B

	Chaoborus punctipennis
	PR
	9
	L

	Chironomidae
	GC
	6
	H

	Chironominae
	GC
	6
	B

	Chironomini
	GC
	6
	B

	Chironomus sp.
	GC
	10
	L,B

	Chironomus decorus/riparius
	GC
	10
	(L,B)

	Chironomus fumidus
	GC
	10
	(L,B)

	Chironomus reductus gr.
	GC
	10
	(L,B)

	Chironomus riparius
	GC
	10
	(L,B)

	Chironomus tentans
	GC
	10
	(L,B)

	Cladopelma sp.
	GC
	9
	B

	Cryptochironomus sp.
	PR
	8
	(L,B)

	Cryptochironomus fulvus gr.
	PR
	8
	B

	Cryptotendipes sp.
	GC
	6
	 

	Demicryptochironomus sp.
	GC
	2
	 

	Dicrotendipes sp.
	GC
	8
	L

	Dicrotendipes modestus
	GC
	8
	B

	Dicrotendipes neomodestus
	GC
	8
	L,B

	Dicrotendipes nervosus
	GC
	8
	B

	Dicrotendipes/Glyptotendipes sp.
	GC
	9
	(L,B)

	Einfeldia sp.
	GC
	9
	B

	Endochironomus sp.
	SH
	10
	B

	Endochironomus nigricans
	SH
	10
	B

	Glyptotendipes sp.
	SH
	10
	B

	Glyptotendipes lobiferus
	SH
	10
	B

	Glyptotendipes polytomus
	SH
	99
	 

	Glyptotendipes senilis
	SH
	99
	 

	Goeldichironomus sp.
	GC
	8
	 

	Harnischia sp.
	GC
	8
	L

	Kiefferulus sp.
	GC
	10
	(L)

	Lauterborniella sp.
	 
	99
	 

	Lauterborniella agrayloides
	GC
	8
	B

	Micropsectra polita gr.
	GC
	7
	B

	Microtendipes sp.
	FC
	5
	(B)

	Microtendipes caducus
	FC
	99
	 

	Microtendipes caelum
	FC
	99
	 

	Microtendipes pedellus
	 
	99
	 

	Microtendipes pedellus gr.
	FC
	6
	B

	Microtendipes rydalensis gr.
	FC
	6
	B

	Microtendipes tarsalis
	FC
	99
	 

	Nilothauma sp.
	GC
	6
	B

	Parachironomus sp.
	PR
	10
	B

	Parachironomus abortivus
	PR
	10
	B

	Paracladopelma sp.
	GC
	7
	(B)

	Paralauterborniella sp.
	GC
	8
	B

	Paratendipes sp.
	GC
	6
	B

	Paratendipes albimanus
	GC
	6
	(B)

	Phaenopsectra sp.
	SC
	7
	L,B

	Phaenopsectra dyari
	SC
	7
	B

	Phaenopsectra flavipes
	SC
	7
	B

	Phaenopsectra obediens
	SC
	99
	 

	Polypedilum sp.
	SH
	6
	(B)

	Polypedilum angulum
	SH
	6
	 

	Polypedilum aviceps
	SH
	4
	L,B

	Polypedilum fallax
	SH
	6
	 

	Polypedilum fallax gr.
	SH
	6
	B

	Polypedilum flavum
	SH
	6
	B

	Polypedilum halterale
	SH
	6
	B

	Polypedilum halterale gr.
	SH
	6
	B

	Polypedilum illinoense
	SH
	6
	B

	Polypedilum laetum
	SH
	6
	B

	Polypedilum obtusum
	SH
	6
	B

	Polypedilum ophiodes
	SH
	99
	 

	Polypedilum scalaenum
	SH
	6
	B

	Polypedilum scalaenum gr.
	SH
	6
	B

	Polypedilum simulans gr.
	SH
	6
	B

	Polypedilum simulans/digitifer
	SH
	6
	(B)

	Polypedilum trigonum
	SH
	6
	H

	Polypedilum tritum
	SH
	6
	(B)

	Pseudochironomus sp.
	GC
	5
	B

	Robackia sp.
	GC
	4
	(L)

	Stenochironomus sp.
	GC
	5
	B

	Stictochironomus sp.
	GC
	9
	B

	Stictochironomus divinctus
	GC
	99
	 

	Tribelos sp.
	GC
	7
	L,B

	Tribelos jucundus
	GC
	5
	B

	Tribelos/Phaenopsectra sp.
	GC
	7
	 

	Xenochironomus sp.
	PR
	0
	(B)

	Xenochironomus xenolabis
	PR
	0
	B

	Xenochironomus (Xenochironomus sp.
	PR
	0
	(B)

	Tanytarsini
	FC
	6
	B

	Cladotanytarsus sp.
	FC
	5
	B

	Cladotanytarsus mancus gr.
	CF
	5
	(B)

	Constempellina sp.
	GC
	4
	B

	Micropsectra sp.
	GC
	7
	B

	Micropsectra brunnipes
	GC
	7
	B

	Micropsectra dives gr.
	GC
	7
	 

	Micropsectra/Tanytarsus sp.
	FC
	7
	 

	Paratanytarsus sp.
	FC
	6
	B

	Paratanytarsus dissimilis
	 
	99
	 

	Rheotanytarsus sp.
	FC
	6
	L,B

	Rheotanytarsus distinctissimus gr.
	FC
	6
	B

	Rheotanytarsus exiguus gr.
	FC
	6
	B

	Rheotanytarsus pellucidus
	FC
	5
	(B)

	Stempellina sp.
	GC
	2
	L,B

	Stempellina bausei
	GC
	2
	B

	Stempellinella sp.
	GC
	2
	B

	Sublettea coffmani
	FC
	4
	B

	Tanytarsus sp.
	FC
	6
	B

	Tanytarsus glabrescens
	FC
	6
	(B)

	Tanytarsus glabrescens gr.
	FC
	6
	B

	Tanytarsus guerulus gr.
	FC
	6
	B

	Zavrelia sp.
	FC
	4
	B

	Zavrelia/Stempellinella sp.
	GC
	4
	 

	Diamesinae
	GC
	2
	B

	Diamesa sp.
	GC
	5
	B

	Pagastia sp.
	GC
	1
	B

	Potthastia sp.
	GC
	2
	(B)

	Potthastia gaedii gr.
	GC
	2
	L,B

	Potthastia longimana gr.
	GC
	2
	B

	Pseudodiamesa sp.
	GC
	99
	 

	Sympotthastia sp.
	GC
	2
	B

	Orthocladiinae
	GC
	5
	B

	Acricotopus sp.
	GC
	10
	(B)

	Brillia sp.
	SH
	5
	L,B

	Brillia flavifrons
	SH
	5
	B

	Brillia parva
	SH
	5
	B

	Brillia sera
	SH
	5
	B

	Cardiocladius sp.
	PR
	5
	(B)

	Cardiocladius albiplumus
	PR
	5
	B

	Cardiocladius obscurus
	PR
	5
	B

	Chaetocladius sp.
	GC
	6
	 

	Corynoneura sp.
	GC
	4
	B

	Corynoneura celeripes
	GC
	4
	B

	Corynoneura taris
	GC
	4
	B

	Cricotopus sp.
	SH
	7
	(B)

	Cricotopus albiforceps
	GC
	7
	(B)

	Cricotopus annulator
	SH
	7
	(B)

	Cricotopus bicinctus
	GC
	7
	B

	Cricotopus bicinctus gr.
	GC
	7
	B

	Cricotopus cylindraceus/festivellus gr.
	GC
	7
	B

	Cricotopus exilus
	 
	99
	 

	Cricotopus festivellus gr.
	GC
	7
	B

	Cricotopus flavocinctus
	GC
	7
	(B)

	Cricotopus fugax
	 
	99
	 

	Cricotopus fuscus gr.
	SH
	7
	(B)

	Cricotopus intersectus gr.
	SH
	7
	B

	Cricotopus junus
	 
	99
	 

	Cricotopus slossonae
	 
	99
	 

	Cricotopus sylvestris
	SH
	7
	B

	Cricotopus sylvestris gr.
	SH
	7
	B

	Cricotopus sylvestris/intersectus
	SH
	7
	(B)

	Cricotopus tibialis gr.
	SH
	7
	(B)

	Cricotopus tremulus
	SH
	7
	(B)

	Cricotopus tremulus gr.
	SH
	7
	B

	Cricotopus triannulatus
	SH
	7
	B

	Cricotopus trifaciatus
	SH
	7
	(B)

	Cricotopus trifascia
	SH
	6
	 

	Cricotopus trifascia gr.
	SH
	6
	B

	Cricotopus vierriensis
	SH
	7
	B

	Cricotopus/Orthocladius sp.
	GC
	7
	(B)

	Diplocladius sp.
	GC
	8
	B

	Eukiefferiella sp.
	GC
	6
	N

	Eukiefferiella brehmi gr.
	GC
	4
	L,B

	Eukiefferiella brevicalcar gr.
	GC
	4
	B

	Eukiefferiella brevinervis gr.
	GC
	99
	 

	Eukiefferiella claripennis gr.
	GC
	8
	B

	Eukiefferiella coerulescens gr.
	GC
	4
	B

	Eukiefferiella cyanea gr.
	GC
	99
	 

	Eukiefferiella devonica gr.
	GC
	4
	B

	Eukiefferiella gracei gr.
	GC
	4
	B

	Eukiefferiella pseudomontana gr.
	GC
	8
	B

	Eukiefferiella rectangularis gr.
	GC
	99
	 

	Heleniella sp.
	GC
	5
	 

	Heterotrissocladius sp.
	GC
	4
	(B)

	Hydrobaenus sp.
	GC
	8
	(B)

	Krenosmittia sp.
	GC
	1
	B

	Limnophyes sp.
	GC
	8
	B

	Lopescladius sp.
	GC
	4
	B

	Metriocnemus sp.
	GC
	5
	 

	Nanocladius sp.
	GC
	7
	L,B

	Nanocladius crassicornus
	GC
	7
	B

	Nanocladius minimus
	GC
	3
	B

	Nanocladius parvulus gr.
	GC
	7
	(L,B)

	Nanocladius rectinervis
	GC
	7
	B

	Nanocladius spiniplenus
	GC
	6
	B

	N. (Plecopteracoluthus) sp.
	GC
	3
	B

	N. (Plecopteracoluthus) branchicolus
	GC
	3
	B

	N. (Plecopteracoluthus) downesi
	GC
	3
	B

	Orthocladius sp.
	GC
	6
	B

	Orthocladius annectans
	GC
	6
	B

	Orthocladius carlatus
	GC
	6
	B

	Orthocladius obumbratus
	GC
	6
	B

	Orthocladius robacki
	GC
	6
	B

	O. (Pogonocladius) sp.
	 
	99
	 

	Parachaetocladius sp.
	GC
	2
	B

	Parakiefferiella sp.
	GC
	4
	B

	Paralimnophyes sp.
	GC
	7
	 

	Parametriocnemus sp.
	GC
	5
	(B)

	Paraphaenocladius sp.
	GC
	4
	B

	Parorthocladius sp.
	GC
	5
	 

	Psectrocladius sp.
	GC
	8
	B

	Psilometriocnemus sp.
	GC
	4
	B

	Rheocricotopus sp.
	GC
	6
	(B)

	Rheocricotopus robacki
	GC
	5
	B

	Symposiocladius lignicola
	SH
	5
	L

	Synorthocladius sp.
	GC
	6
	(B)

	Thienemanniella sp.
	GC
	6
	L,B

	Thienemanniella xena
	GC
	6
	B

	Tokunagaia sp.
	GC
	5
	 

	Trissocladius sp.
	GC
	5
	B

	Tvetenia sp.
	GC
	5
	(B)

	Tvetenia bavarica gr.
	GC
	5
	B

	Tvetenia vitracies gr.
	GC
	5
	B

	Xylotopus par
	SH
	7
	L

	Podonominae
	GC
	1
	(B)

	Prodiamesinae
	GC
	6
	(H)

	Prodiamesa sp.
	GC
	3
	B

	Prodiamesa olivacea
	GC
	3
	B

	Tanypodinae
	PR
	7
	B

	Ablabesmyia sp.
	PR
	8
	B

	Ablabesmyia mallochi
	PR
	8
	L,B

	Ablabesmyia peleensis
	PR
	8
	B

	Clinotanypus sp.
	PR
	8
	(B)

	Clinotanypus pinguis
	PR
	8
	B

	Coelotanypus sp.
	PR
	4
	B

	Conchapelopia sp.
	PR
	6
	B

	Conchapelopia cornuticandata
	PR
	6
	(B)

	Conchapelopia rurika
	PR
	6
	B

	Derotanypus sp.
	PR
	7
	(B)

	Djalmabatista sp.
	PR
	99
	 

	Guttipelopia sp.
	PR
	5
	(B)

	Helopelopia sp.
	PR
	6
	(B)

	Krenopelopia sp.
	PR
	7
	(B)

	Labrundinia sp.
	PR
	6
	(L,B)

	Labrundinia pilosella
	PR
	7
	B

	Larsia sp.
	PR
	7
	 

	Meropelopia sp.
	PR
	6
	(B)

	Meropelopia americana
	PR
	6
	(B)

	Meropelopia flavifrons
	PR
	6
	(B)

	Monopelopia sp.
	PR
	7
	(B)

	Natarsia sp.
	PR
	8
	B

	Nilotanypus sp.
	PR
	6
	B

	Paramerina sp.
	PR
	6
	B

	Pentaneura sp.
	PR
	6
	B

	Procladius sp.
	PR
	9
	L,B

	Procladius culiciformis
	PR
	99
	 

	Psectrotanypus sp.
	PR
	10
	(L,B)

	Psectrotanypus dyari
	PR
	10
	L,B

	Rheopelopia sp.
	PR
	4
	B

	Tanypus sp.
	PR
	10
	L

	Telopelopia sp.
	PR
	99
	 

	Thienemannimyia sp.
	PR
	6
	B

	Thienemannimyia gr.
	PR
	6
	B

	Thienemannimyia senata
	PR
	6
	(B)

	Trissopelopia sp.
	PR
	4
	 

	Zavrelimyia sp.
	PR
	8
	B

	Culicidae
	FC
	99
	 

	Anopheles sp.
	FC
	9
	L

	Culex sp.
	FC
	10
	L

	Culex pipiens
	FC
	99
	 

	Dixidae
	 
	99
	 

	Dixa sp.
	FC
	1
	 

	Dolichopodidae
	PR
	4
	B

	Empididae
	PR
	6
	(B)

	Chelifera sp.
	PR
	6
	B

	Clinocera sp.
	PR
	6
	B

	Dolichocephala sp.
	PR
	6
	(B)

	Hemerodromia sp.
	PR
	6
	B

	Oreogeton sp.
	PR
	6
	 

	Ephydridae
	SH
	6
	(B)

	Muscidae
	PR
	6
	H

	Limnophora sp.
	PR
	7
	L

	Phoridae
	 
	99
	 

	Psychodidae
	GC
	10
	H

	Ptychopteridae
	 
	99
	 

	Scathophagidae
	SH
	6
	 

	Sciomyzidae
	 
	99
	 

	Dictya sp.
	 
	99
	 

	Dictya pictipes
	 
	99
	 

	Sepedon sp.
	 
	99
	 

	Simuliidae
	FC
	6
	H

	Cnephia sp.
	FC
	4
	 

	Cnephia dacotensis
	FC
	4
	 

	Prosimulium sp.
	FC
	2
	 

	Simulium sp.
	FC
	5
	B

	Simulium fibrinflatum
	FC
	6
	B

	Simulium gouldingi
	FC
	3
	B

	Simulium jenningsi
	FC
	4
	B

	Simulium nyssa
	FC
	5
	 

	Simulium tuberosum
	FC
	4
	 

	Simulium tuberosum complex
	FC
	4
	 

	Simulium venustum
	FC
	5
	B

	Simulium venustum complex
	FC
	5
	B

	Simulium verecundum cplx.
	FC
	5
	N

	Simulium vittatum
	FC
	7
	B

	Simulium vittatum complex
	FC
	9
	 

	Stratiomyidae
	 
	99
	 

	Syrphidae
	GC
	10
	H

	Eristalis sp.
	GC
	10
	 

	Tabanidae
	PR
	6
	H

	Chrysops sp.
	GC
	5
	B

	Tanyderidae
	 
	99
	 

	Protoplasa fitchii
	GC
	5
	L

	Tipulidae
	SH
	5
	N

	Antocha sp.
	GC
	3
	B

	Dicranota sp.
	PR
	3
	B

	Eriocera sp.
	 
	99
	 

	Helius sp.
	GC
	4
	B

	Hexatoma sp.
	PR
	2
	B

	Hexatoma (Eriocera) spinosa
	PR
	2
	(B)

	Limonia sp.
	SH
	6
	B

	Molophilus sp.
	SH
	3
	 

	Ormosia sp.
	GC
	4
	(B)

	Paradelphomyia sp.
	PR
	5
	(B)

	Pedicia sp.
	 
	99
	 

	Pilaria sp.
	PR
	7
	B

	Pseudolimnophila sp.
	SH
	3
	 

	Tipula sp.
	SH
	6
	B


* See “Taxa List Explanations,” next page.

Taxa List Explanantions

FFG—functional feeding group.  This is a charcterization of the named organism’s predominant mode of feeding.  The codes stand for:

· GC—gathering collector

· FC—filtering collector

· SC—scraper

· SH—shredder

· PR—predator

TV—tolerance value.  Based on Hilsenhoff’s (1987) 10 point rating of tolerance to pollution, each taxon is assigned a value from 0 to 10.  The most sensitive invertebrates are assigned a “0” and the most tolerant ones receive a 10.

TVr—tolerance value reference.  These identify the sources for the tolerance values used for taxa in the list.

· B—Bode, R.W., M.A. Novak, and L.E. Abele.  1996. Quality assurance work plan for biological stream monitoring in New York State.  NYS Dept. of Environmental Conservation.  Albany, NY.  89 p.

· H—Hilsenhoff, W.L. 1987.  An improved biotic index of organic stream pollution. Great Lakes Entomologist 20:31-39.

· L—Lenat, D.R.  1993.  A biotic index for the southeastern United States: derivation and list of tolerance values, with criteria for assigning water quality ratings. J.N. Am. Benthol. Soc.  12(3):279-290.

· ( )—cited reference assigned the value to a different taxonomic level (e.g., genus) and is extrapolated to this taxon (e.g., family).

APPENDIX D

Bench Sheets

WATERSHED NAME:





WATERSHED CODE:

SLIDE BOX: ______ of ______




SURVEY DATE:
	SLOT/

STATION
	COVER/TAXA
	COMMENTS
	SLOT/

STATION
	COVER/TAXA
	COMMENTS

	____/________
	A/______________________

A/______________________

A/______________________

B/______________________

B/______________________

B/______________________


	
	____/________
	A/______________________

A/______________________

A/______________________

B/______________________

B/______________________

B/______________________
	

	____/________
	A/______________________

A/______________________

A/______________________

B/______________________

B/______________________

B/______________________
	
	____/________
	A/______________________

A/______________________

A/______________________

B/______________________

B/______________________

B/______________________
	

	____/________
	A/______________________

A/______________________

A/______________________

B/______________________

B/______________________

B/______________________
	
	____/________
	A/______________________

A/______________________

A/______________________

B/______________________

B/______________________

B/______________________
	

	____/________
	A/______________________

A/______________________

A/______________________

B/______________________

B/______________________

B/______________________
	
	____/________
	A/______________________

A/______________________

A/______________________

B/______________________

B/______________________

B/______________________
	

	____/________
	A/______________________

A/______________________

A/______________________

B/______________________

B/______________________

B/______________________
	
	____/________
	A/______________________

A/______________________

A/______________________

B/______________________

B/______________________

B/______________________
	


Mollusca

  Gastropoda

  Pelecypoda

Annelida
  Oligochaeta

  Hirudinea

Crustacea
  Isopoda

  Amphipoda

  Decapoda

Hydrachnidia

Insecta
  Ephemeroptera

  Odonata



Chironominae

Chironomini


Tanytarsini
Diamesinae

Orthocladiinae

Tanypodinae

Total chironomid count:

12-KC01				11 August 1997


Kinderhook Creek dnst. fr. Brodie Mountain Road, Hancock, MA


Chimarra sp.


					det. R. Nuzzo





  Plecoptera




















  Megaloptera














  Trichoptera
























































  Coleoptera
































  Diptera (Chironomidae spp. on back)



































  Other Insecta














  Other Invertebrata











( Site sketch





At or downstream from known source of hazardous contaminants?





Do sediment data exist?





NO





Do data support HW status?





Yes





NO





Yes





Dispose of as HW





Dispose of as HW





Dispose of as “regular” trash





Coarse grain





Fine grain





Yes





No
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