APPENDIX A

CRL QMP

APPENDIX B

MACROINVERTEBRATE LABORATORY IDENTIFICATION PROCEDURES

Procedure No. 7-94  (Revised 09/1999)

SORTING PROCEDURES FOR SEMI-QUANTITATIVE

HILSENHOFF BIOTIC INDEX (HBI) SAMPLES

INTRODUCTION

Aquatic organisms are sorted from Hilsenhoff Biotic Index (HBI) samples by water rinsing the sample, placing the sample in a sorting tray and removing the organisms, using forceps, from the sample debris with the aid of a 2X magnifying sorting lamp.  The sample is grid sub-sorted according to procedures outlined by Hilsenhoff (1987) and modified as presented below.  All non-plant organisms visible with the aid of the sorting lamp are removed from the sub-sort and preserved with 80% isopropyl alcohol in secure receiving containers for subsequent identification.  Any unsorted sample remnant will be re-preserved in the original sample container and retained until sample report has been accepted by agency providing sample.

EQUIPMENT LIST
symbol 168 \f "Symbol" \s 12 \h
Protective laboratory gear (Protective goggles, vinyl gloves, laboratory apron)

symbol 168 \f "Symbol" \s 12 \h
Waste preservative container

symbol 168 \f "Symbol" \s 12 \h
Nitex( washing net, #30 mesh

symbol 168 \f "Symbol" \s 12 \h
Nitex( mesh, #30, 8" x 8"

symbol 168 \f "Symbol" \s 12 \h
Magnifying sorting lamp, 2X

symbol 168 \f "Symbol" \s 12 \h
Pyrex( sorting pan, 28 cm x 18 cm x 4 cm

symbol 168 \f "Symbol" \s 12 \h
Gridded sorting pan tray, grid dimensions 5 cm2, grids numbered 1 - n

symbol 168 \f "Symbol" \s 12 \h
Distilled water

symbol 168 \f "Symbol" \s 12 \h
Petri dish, 9 cm diameter, 2

symbol 168 \f "Symbol" \s 12 \h
Fine-tipped forceps, 2

symbol 168 \f "Symbol" \s 12 \h
Isopropyl alcohol, 99%

symbol 168 \f "Symbol" \s 12 \h
Isopropyl alcohol, 80%

symbol 168 \f "Symbol" \s 12 \h
Receiving container for sorted organisms

symbol 168 \f "Symbol" \s 12 \h
Random number table, 1 - n

symbol 168 \f "Symbol" \s 12 \h
Hand-held tally

symbol 168 \f "Symbol" \s 12 \h
Dissecting microscope and light source

symbol 168 \f "Symbol" \s 12 \h
Small funnel

symbol 168 \f "Symbol" \s 12 \h
White labeling tape

symbol 168 \f "Symbol" \s 12 \h
Bond paper 20% rag content

symbol 168 \f "Symbol" \s 12 \h
Permanent black marker

symbol 168 \f "Symbol" \s 12 \h
HB pencil or india ink pen

symbol 168 \f "Symbol" \s 12 \h
Sample debris container

PROCEDURE
1)
Don all laboratory protective gear for steps 5, 6, 7, 8 and 14.

2)
The sample(s) and associated field sheet are removed from the laboratory sample 
storage area.  The field sheet and Laboratory Sample Log Sheet will indicate the 
number of reps associated with the sample.  One person will be responsible for all reps associated with a specific SampleIDnum.

3)
Each rep is to be handled as a separate sample.

4)
Laboratory personnel sorting the sample will initial and date the Laboratory Sample 
Log Sheet at the entry for the sample's unique sampleIDnum and rep designation and also enter their name on the field sheet where indicated.

5)
Drain preservative from the selected rep, pouring off the preservative through 8" x 8" 
#30 Nitex( mesh stretched over container mouth.  Waste preservative is drained into 
the appropriate waste preservative container.  Waste preservative is subsequently delivered to the UWSP recycling program.

6)
Rinse the sample in the original sample container, utilizing the piece of #30 Nitex( 
mesh to pour off the water, OR: Place the contents of the sample jar and all debris 
clinging to Nitex( mesh into the #30 mesh Nitex washing net, examining the sample 
container to ensure that all sample components are transferred to the washing net.  
Rinse the sample with distilled water until the water coming through the net/mesh is 
clear.  Large sample debris may be rinsed, inspected for organisms and discarded into 
the sample debris container when free from organisms.  Water washing the sample 
reduces laboratory personnel exposure to preservative fumes and removes fine 
particles from the sample, reducing turbidity in the sorting pan and facilitating sorting procedures.

7)
Transfer the sample to the sorting pan.  Examine washing net/mesh to ensure that all of the sample components are transferred to the sorting pan.

8)
Distribute the sample debris evenly in the sorting pan.  Add sufficient water to the pan 
to just cover sample debris.  This amount of water will facilitate sorting, but reduce the 
number of specimens floating around the pan.  Place the sorting pan in a gridded sorting pan tray.

9)
Keep all aspects of the sample, its original container and labels associated at all times.  Bring these to the work station along with the sample.

10)
Fill one petri dish 1/3 full with 80% isopropyl alcohol as the initial receiving container 
for sorted organisms.  Fill the second petri dish with distilled water.  The second petri dish is used to rinse the tweezers after alcohol contact.

11)
Select initial sorting grid, using a random number table.  Begin sorting in the selected 
grid, removing all non-plant organisms from the grid.  All non-plant organisms are 
sorted into the petri dish.  Tally the HBI organisms (organisms with an established 
tolerance value as per Hilsenhoff 1987) as they are removed from the sample.  
Viewing the sample through the sorting lamp will aid in locating organisms, as will removing sample debris when free from organisms.

12)
Note the number of HBI organisms upon completion of the selected grid.  If 125+ 
HBI organisms have been sorted from the grid, the sort is complete.  If less than 125 
HBI organisms have been sorted from the grid, proceed to the next highest 
successively numbered grid (and others as necessary) until 125+ HBI organisms have 
been removed from the sample.  If the nth grid (grid 15) is sorted and the sort must 
continue, continue in grid 1.  Remove all organisms from the grid in progress before 
moving on to the next grid.  Continue sorting until:  A) 125+ HBI organisms have been sorted from the sample or B) the sample has been sorted in its entirety, whichever comes first.

13)
Working in the petri dish, remove any sample debris from the sorted organisms.  Zero 
the tally and re-enumerate the HBI organisms in the petri dish.  A tally value of 125+ 
indicates the sort is complete.  If the tally value is less than 125 HBI organisms, the 
sort is continued as per step 11 above until:  A) 125+ HBI organisms have been sorted 
from the sample or B) the sample has been sorted in its entirety, whichever comes first.  
A sort that is continued in this step will be re-tallied as per this step before proceeding to step 14.

14)
Record the percent of sample sorted on the field sheet where indicated.  The percent 
is calculated by dividing the number of grids sorted to complete the subsort by the total 
number of grids in the sorting tray, then multiplying the result by 100.

15)
Remove the sample debris from the sorted grids and place into the sample debris 
container.  Pour the unsorted remainder of the sample, still in water, into the original 
sample jar.  Drain off water using Nitex( mesh piece.  Represerve unsorted portion 
of sample with 99% isopropyl alcohol.  Volume of alcohol will be at least triple the volume of sample remnant.  With permanent ink pen, write "UNSORTED REMNANT" on original jar label.  Place sample container in appropriate sample storage area.

16)
Select a receiving container for the sorted organisms.  Make sure the lid fits tightly and 
is free from holes, cracks and other physical damage that may allow the sorted sample 
to be compromised.  The subsort is preserved in 80% isopropyl alcohol, maintaining 
specimen integrity for subsequent identification to lowest practical taxonomic unit.  
Transfer the sorted organisms from the petri dish by pouring the contents of the first 
petri dish (specimens and 80% isopropyl alcohol) into the receiving container.  The 
small funnel facilitates the pouring of the subsort into the receiving container.

17)
Label the receiving container with an external tape label, written in black marker and 
an internal paper label, written in HB pencil or india ink.  The label must express the 
following:  SampleIDnum, Rep #, Waterbody Name, sample type, percent of 
sample sorted, and sorter's initials.  The internal label will not exceed 38 mm (1 ½ 
inches) in length, and will be written with a firm hand.  This allows the label to be 
reused in AEL organism archives.  Close the receiving container securely.

18)
Place the receiving container and field sheet on the laboratory storage area designated for sorted samples.

19)
Enter onto the Laboratory Sample Log Sheet, at the entry for the unique sampleIDnum and rep designation, percent of sample sorted and location of sorted sample and unsorted remnant.

20)
The sample debris container is emptied into an exterior waste receptacle upon completion of a work period.

21)
Laboratory personnel are advised to see the project manager, laboratory manager or 
principal investigator immediately if any questions arise throughout the entire SOP.

Procedure No. (Revised 01/99)

SAMPLE TRACKING AND STORAGE IN THE UWSP AQUATIC ENTOMOLOGY LABORATORY
INTRODUCTION

Sample tracking data from samples received by the UWSP Aquatic Entomology Laboratory (AEL) are entered into Microsoft Word 6.0/95 computer file.  File displays WDNR administrative district and contract year in addition to sample tracking data.  Electronic storage occurs in three locations in the AEL.  Hard copy is generated from the sample tracking file and is stored in two locations in the AEL.  Samples are stored in the laboratory sample storage area, and are arrayed by WDNR administrative district and AEL date of sample receipt.  Timely tracking and storage of the samples result from this procedure.

EQUIPMENT LIST
symbol 168 \f "Symbol" \s 12 \h
PC computer, IBM compatible

symbol 168 \f "Symbol" \s 12 \h
Microsoft Windows software package

symbol 168 \f "Symbol" \s 12 \h
Hewlett Packard LaserJet series II printer

symbol 168 \f "Symbol" \s 12 \h
Computer printer paper, 8.5" x 11.0"

symbol 168 \f "Symbol" \s 12 \h
Sample tracking log

symbol 168 \f "Symbol" \s 12 \h
Metal shelving unit, 8' x 12' x 22"

symbol 168 \f "Symbol" \s 12 \h
Isopropyl alcohol, 80%

symbol 168 \f "Symbol" \s 12 \h
Surgical gloves

symbol 168 \f "Symbol" \s 12 \h
Laboratory apron

symbol 168 \f "Symbol" \s 12 \h
Protective eyewear

PROCEDURE

1) Samples received from WDNR are correlated with their respective bench sheets.  Discrepancies noted are forwarded to responsible WDNR personnel for corrections.

2) The sample containers are checked for integrity.  Laboratory personnel are to don protective gear prior to checking samples.  80% isopropyl alcohol is added as needed to maintain sample integrity.

3) A computer file is developed in Microsoft Word 6.0/95 containing sample tracking data.  Data include: WDNR administrative district, contract year, sampleIDnum, rep count, sample type (quantitative/qualitative), waterbody name, WDNR personnel responsible for sample and AEL date of receipt.

4) Upon computerized documentation of samples, two additional electronic copies of the file are stored in the AEL.  A hard copy is generated with the LaserJet( printer for laboratory use as a tracking aid.

5) Samples are stored in the laboratory storage area on the metal shelving unit in the AEL.  Storage area is arrayed by WDNR administrative district and date of sample receipt.

6) Laboratory personnel are advised to see the project manager, laboratory manager or principal investigator immediately if any questions arise throughout the entire SOP.
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GENERAL SAMPLING PROCEDURES

Mean stream width (MSW) is an important characteristic of each fish community and stream habitat assessment station. The MSW is used to define the length of the station, and the spacing of habitat measurements i.e., distances between transects.  The MSW is based on the mean of 10 preliminary measurements of stream width from throughout the station (within approximate station boundaries), including all types of macro-habitats such as runs, riffles, and pools (see: Guidelines for Evaluating Habitat of Wadable Streams in Wisconsin).  If the water level appears to be substantially (greater than 0.15 m) above normal, sampling should not occur (see: Station Summary, in Guidelines for Evaluating Habitat of Wadable Streams in Wisconsin, for determination of water levels).  Once the MSW for a station has been determined, this value is used for all future sampling, including future years when riparian land use or instream habitat improvements may have changed the actual stream width.  

Stations for assessing fish communities in wadable streams are each approximately 35 times the MSW in length.  This length is based on the distance necessary to sample more than 3 pool-riffle sequences thereby capturing most fish species present in a wadable stream.  If a stream has well-developed pool-riffle structure, then each station should start and end at the base of a riffle to help facilitate fish capture, even if this requires that the distance between the second last and last transect is somewhat more or slightly less than 3 times the MSW in length.  Ideally stations should not contain permanent tributaries or hydraulic controls (e.g., dams, old bridge abutments), and should be a sufficient distance away from bridges and other man-made structures that alter the natural stream morphology which may influence the fish and macroinvertebrate community found there.  The fish community assessment is done in the exact same stream reach in which stream habitat is evaluated.

Fish community composition and species relative abundance are estimated over the entire length of each station using catch per effort (CPE) sampling procedures.  A single electrofishing run is made from the downstream to upstream end of the station.  No blocking nets are used.  This constitutes the one and only sampling pass.  All fish greater than 26 mm in total length are collected.  At the end of the pass, all trout, esocids, smallmouth bass, largemouth bass, sauger, and walleye total lengths are measured.  The weighing of individual or aggregate gamefish is optional (Table 1).  The measuring or weighing of carp, creek chubs, catostomids, bullheads and catfishes, centrarchids, and selected percids (non-darters) is also optional (Table 1).  If more than 200 fish of any given gamefish species are captured, a random subsample of 100 are measured.  For trout, esocids, smallmouth bass, largemouth bass, sauger, and walleye, individual weights are taken from five fish for each 10 mm length interval.  

Fish should be handled carefully to minimize mortality.  After processing, the fish are returned to the stream.  If fish are being processed before the end of the assessment reach (e.g. fish holding tub is full) fish should be released immediately downstream of a riffle to reduce the chance that fish will be recaptured during the same sampling pass.  Small numbers of each species may be preserved as voucher specimens or to check identifications.

DATA COLLECTION
Fish Community Evaluation  Four different data sheets are used in the Fish Community Evaluation: Station Summary, Catch Summary, Individual Fish Data Sheet, and Individual Game Fish Data Sheet.  All four data sheets apply to the whole station.  There is one Station Summary sheet per station and one or more of each of the other data sheets, depending on the number and diversity of fish captured.  Guidelines for filling out each data sheet and examples of blank and completed sheets are given on the following pages.
STATION SUMMARY DATA SHEET
This sheet summarizes location, sampling characteristics, and gear used for the entire station.  Some of the data on this form are derived from maps or from other data sheets.  The location information should be identical to that collected during the Stream Habitat Evaluation for Wadable Streams.  The parameters on this sheet are as follows:

Location -------------------------------------------------------------------------------------------------------------

Stream Name  The name of the stream as shown on the most recent USGS 7.5' topographic map.  The name used here should be identical to that used on the other data sheets, and to that used for all other stations on the same stream.  Make sure the spelling of the name is accurate and include all parts of the stream name (e.g., "West Branch", "Middle Fork", "River", "Creek", "Brook", "Run", etc.) to avoid confusion. Other commonly used names for the stream can be written here in parentheses.

Waterbody ID Code  A unique seven-digit number that identifies each stream; all streams, rivers, and lakes in Wisconsin should have an assigned number.  These numbers are available on the DNR intranet, under the listing for "DNR Tabular Database Service" for the WDNR Register of Waterbodies (ROW).  As with Stream Name, waterbody ID code should be the same for all stations on a stream.

Site Mile  The distance along the stream channel from the mouth of the stream to the downstream end of the station.  This distance is a useful shorthand for indicating and identifying the location of the station.  Site mile should be measured on the most recent USGS 7.5' topographic map to the nearest 0.1 mile using a map wheel.

Station Number  If a stream has two or more stations, the downstream station is number 1, the next upstream is number 2, and so on.  If there is only one station, the number is 1.

Date  Fill in the date when the fish community data were collected for the station, use the YYYYMMDD format (e.g., 19900607 equals June 7, 1990).

Starting Location  A precise narrative description of the point on the stream where the fish sampling began (i.e., the downstream end of the station).  The description should include the exact distance and direction from the start to a "permanent" landmark such as a bridge, building, road marker, rock formation, etc.  Avoid using landmarks that might be lost during future years (e.g., don't use tree or fence lines).  Make the description as specific and precise as possible so that someone visiting the station for the first time can easily find the starting point. 

Township, Range, Section, 1/4  - 1/4 Section, 1/4 Section  Legal description for the Starting Location of the station within the Public Lands System.  These can be determined from recent USGS 7.5' topographic maps or a detailed county map.  On a topographic map, a "land locator" template is useful for determining the 1/4 - 1/4  and 1/4 Sections, which are indicated by a compass direction (NW, NE, SW, or SE).  Note that in Wisconsin, all Townships are "N" (north), but Range can be either "E" or "W" (east or west).  Make sure the appropriate letter is included for both Township and Range.

Latitude and Longitude  It is important that geographic coordinates of the start of the station are recorded, along with the Method Used to determine latitude and longitude (e.g. USGS map, mapping software, global positioning system (GPS) units).  Also the geodetic Datum Used upon which the coordinates of the map, mapping software or GPS coordinates are based (e.g. North American Datum 1983 (NAD 83), should also be recorded.

7.5' Quad Map Name  The name of the most recent USGS 7.5' topographic map on which the station is found.

Basin Name  The name of the Basin in which the station is found, following WDNR designations (e.g., Lower Grant, Middle Trempealeau, Upper Wisconsin, etc.).

Watershed Name  The name of the watershed in which the stream is located.

County  The name of the county in which the station is located.

Sampling Description ----------------------------------------------------------------------------------------------

Sampling Type  The type of fish sampling done at the station.  Check the appropriate category.  Generally, during Baseline Monitoring Assessments, single pass catch per effort (CPE) sampling is done.  In special cases, other types of sampling, such as "Depletion" or "Mark-Recapture" may also be done at a station.

Station Length  The length of the stream assessment station.  Measure with a tape measure to the nearest 1 m following the middle of the stream channel.

Number of Passes  The total number of times a shocker is passed through the station during fish sampling.  Normally, for "CPE" sampling there will be only one upstream pass, and for "Depletion" sampling there will be four or more passes.  During depletion sampling, an upstream and then downstream run is usually regarded as "1" pass, but the fish captured are processed separately (see Type of Pass below).

Time  The time range during which the electrofishing was conducted.  "Start" refers to the time when the first electrofishing pass was started, and "Finish" refers to the time when the last pass was completed.  Use the "military" format (i.e., 9:30 AM is 0930 hrs. and 9:30 PM is 2130 hrs.), to the nearest 10 minutes.

Type of Pass  A description of the sampling direction through the station during a pass.  "Upstream Only" refers to a pass that begins at the downstream end of the station, proceeds upstream, and then ends at the upstream end of the station.  This is the type of pass used for "CPE" sampling.  "Upstream, then Downstream" refers to a pass that begins at the downstream end of the station, proceeds upstream to the upstream end of the station, and then proceeds back downstream to the downstream end of the station.  This is the type of pass used in "Depletion" sampling, and constitutes "1" pass; a minimum of 4 passes are completed for depletion sampling.

Gear Description -------------------------------------------------------------------------------------------------------

Gear  A description of the number and type of electrofishing units used in sampling.  Specify the number of each type of gear that applies.  Sampling will normally involve one or two backpack shockers or one stream shocker.  

Number of Anodes per Unit  The number of anodes per shocker.  Normally there is one for backpacks and two or three (three preferred) for stream shockers.

Blocknets  Record the number and mesh size of any blocknets used.  For "CPE" sampling, no blocknets are used.  For "Depletion" sampling, use a single downstream and a single upstream blocknet.

For Backpacks and Stream Shockers:

Anode Size  The length of the long axis of the anode (the diamond-shaped or circular stainless steel tip on the hand-held probe), measured with a tape measure to the nearest 1.0 mm.  If multiple anodes are used on a shocker, they must all have the same Anode Size, Shape, and Material Thickness.  Anode Size can be changed (by replacing the tip with a larger tip, or covering part of the tip with electrical tape) if necessary to maintain a relatively constant voltage and amperage.

Anode Material Thickness  The thickness (diameter) of the metal used to form the tip of the anode.  Measure with calipers or a ruler to the nearest 0.1 mm.

Anode Shape  The general shape of the metal tip of the anode.

For Mini-Boom Shockers:
Anode Length  The length of the exposed metal portion of the cylindrical dropper(s) that come off the boom and dangles into the water.  Measure with a tape measure to the nearest 0.01 m.

Anode Diameter  The outside diameter of the exposed metal portion of the droppers on the front boom.  Measure with calipers or a ruler to the nearest 1.0 mm.

Number of Front Droppers  The number of individual droppers on the front boom.

Meter Readings ---------------------------------------------------------------------------------------------------------

Type of Electroshocker Current  The type of electrical current (AC, DC, or pulsed DC) that the shocker puts into the water (this will often be different from that put out by the generator in the shocker).  Check the appropriate category.

Electroshocker Control Box Meter Readings  The typical output readings (i.e., not the extreme high or low readings) observed during sampling.  Note the units of amperage and voltage for the meters when recording the meter values.  Efforts should be made to keep readings fairly constant during shocking within a station, between stations within a stream; and if possible, among samples of the same station over time.  Preliminary sampling just downstream of the station may be necessary to determine the output readings associated with the most effective electrofishing.  As a rule of thumb, try to keep voltage above 150 V and average amperage above 2 A.  Voltage can be adjusted by changing the number and surface area of anodes (see above), and amperage can be adjusted by increasing generator output (adjusting generator throttle, using a boost switch if present, or using a generator with a different power rating).  For AC or pulsed DC, some control box output ammeters read peak rather average amperage; if this is the case, this should be noted on the sheet.  Peak amperage equals four times the average amperage.  If output meters are not present or are broken, note this on the sheet.  Always try to use shockers with functioning output meters.

If Pulsed DC  This refers to two important parameters, "Pulse Rate" and "Duty Cycle", of pulsed DC current.  Some shockers allow values for these parameters to be varied, whereas others have a single fixed value for each parameter.  If values can be varied, they should be set to the appropriate level at the beginning of sampling and not changed during sampling.  This may require preliminary sampling just outside the station to determine the values where shocking is most effective.  The same values should be used for all sampling within a station, between stations within a stream, and among samples of the same station over time.  Sampling for many species is most effective and least harmful at Pulse Rates of 40-80 per second and at Duty Cycles of 10-20%.

Person(s) Who Collected Fish Data  The full names of the person(s) who actually identified and measured the fish collected during the fish community evaluation.

COMMENTS / NOTES  Any and all information that seems to be relevant to the fish community survey but is not recorded anywhere else on the data sheets.  This information should include weather, water, and habitat conditions (e.g., glare, wind, precipitation, water clarity, unusually deep or shallow areas) and gear performance (e.g., problems with generators or meters) that influenced sampling effectiveness.   Any evidence of fish kills (i.e., dead fish in the water or on the bank) or angler use of the stream (e.g., hooks and lines caught in bushes; evidence of cleaned fish on the bank; footprints from waders) should also be noted.  Don't hesitate to make comments; if in doubt, write it down.

CATCH SUMMARY DATA SHEET

This data sheet is for summarizing and recording the numbers and aggregate weights, by species, of fish captured during each sampling pass.  There should be a separate Catch Summary data sheet for each upstream and each downstream run.  In other words, if an upstream and then downstream run are completed, the runs should be kept separate; fill out a data sheet for the upstream run, and then fill out an additional data sheet for the downstream run.  Thus, depending on the number passes and species captured; there may be more than one of these data sheets for each station.  The parameters on this sheet are as follows:

Stream  Same as for Station Summary data sheet.

Waterbody ID Code  Same as for Station Summary data sheet.

Site Mile  Same as for Station Summary data sheet.

Station No  Same as for Station Summary data sheet.

Date  Same as for Station Summary data sheet.

Pass Number  The pass that this data sheet refers to.  The first pass through a Station is "1", the second pass is "2", the third pass is "3", and so on.  For Baseline CPE sampling, only one pass is used.  For depletion sampling, 4 or more passes should be used.

Time  The starting and ending time of actual electrofishing for the pass should be recorded here.  If the shocking run is interrupted (e.g., to work up fish when the fish holding tub is full, or due to equipment failure, etc.) the time of the interruption should be noted as the End time; the time actual shocking was resumed and finally ended should be recorded in the parentheses.  Elapsed shocking time (in minutes) should be recorded after Total.

Pass Direction   Record the direction of the pass (either upstream or downstream) used to capture the fish recorded on this data sheet.  There should be a separate Catch Summary data sheet for each upstream and downstream run.  In other words, if an upstream and downstream run are completed, the runs should be kept separate; fill out a data sheet for the upstream run, and then fill out an additional data sheet for the downstream run.

Catch Summary ---------------------------------------------------------------------------------------------------------

This section of the data sheet is used to summarize the identity, total number, total weight, number of fish with deformities, eroded fins, lesions, and tumors (DELT), number of handling mortalities, the number of voucher specimens retained, and the number of marked or recaptured fish for each species captured.  For species that are individually measured (Table 1), transcribe these totals from the Individual Fish and Individual Game Fish Data Sheets.

Species  The identity of each species captured during the pass.  Only accepted American Fisheries Society common names should be used (see Robins et al. 1991.  Common and scientific names of fishes from the United States and Canada. AFS Special Publication No. 20).  If any abbreviations are 

used, they should be used consistently and explained somewhere on this data sheet.  If an exact species identity is unknown, identify fish to lowest possible taxon (i.e., to genus or family), and preserve all the specimens of that species for later complete identification.

Number Caught  The total number of a species captured during the pass.

Weight  (Optional) The total wet weight (g) of all fish of a species captured during the pass.  Weigh to the nearest 0.1 g or to the nearest 1 % of total weight, whichever is larger.  For example, for a species with an aggregate weight of about 8 g, weigh to the nearest 0.1 g; for a species with an aggregate weight of about 60 g, weigh to the nearest 1 g; for a species with an aggregate weight of about 250 g, weigh to the nearest 3 g; for a species with an aggregate weight of about 1450 g, weigh to the nearest 15 g; and so on.  Weigh groups of fish in a net or plastic bag using an appropriately sized Pesola( spring balance (Gross weight), and don't forget to subtract the weight of the net or bag (Tare weight) to get the actual weight of the fish (FINAL weight).

Number DELT  The total number of fish of a species that have Deformities, Eroded fins or scales, Lesions, or Tumors ("DELT").  Only obvious deformities, eroded fins or scales, lesions, and tumors observed on live fish should be counted.  Electrofishing sometimes causes wounds or burns; do not count these as DELT.

Handling Mortalities  The total number of fish of a species killed as a result of the sampling.  Every effort should be made to reduce the number of fish killed, but some mortality is inevitable.  Only fish that are definitely dead should be counted.  

Number of Vouchers  The total number of fish of a species that were retained as vouchers or to check identification.  All fish that cannot be identified to species with certainty should be preserved in 10% formalin.  As many as 25 fish per species may be preserved one time at each station to serve as vouchers and checks on identifications.  

Number Marked  The number of fish of a species marked or tagged and released alive (for mark and recapture population estimates or for movement studies) during the pass.

Number Recaptured  The number of fish of a species from the pass which possess a mark or tag from a previous sampling event.

Lab Check (Vouchers)   When voucher specimens are preserved, verify the Number of Vouchers retained and record a check in the "Number" column.  If the number preserved (after a lab count) does not match the Number Vouchers, then record the correct number under Number Vouchers.  Verify the identification of vouchers and record a check in the "ID" column.  If the field identification (under Species) was incorrect, based on a lab examination, change Species to the correct identification.

INDIVIDUAL GAME FISH AND

INDIVIDUAL FISH DATA SHEETS
The Individual Game Fish and Individual Fish data sheets are used to record total lengths, weights, and other information for individual fish captured during a pass.  Thus, depending on the number of fish captured and the number of passes made, there may be from one to more than four of these data sheets for each station.  Only fish for which total lengths are to be measured need to be recorded on these sheets (Table 1).  Juvenile and adult trout, esocids, smallmouth bass, largemouth bass, sauger, and walleye should be measured individually and the data recorded on the Individual Game Fish data sheet.  The recording of the individual or aggregate weights of individual adult or young of the year (YOY) gamefish listed above is optional.  The recording of the weights of carp, creek chubs, catostomids, bullheads and catfishes, rock bass, sunfish, crappies, and yellow perch is also optional and can be weighed in aggregate (Table 1).  If more that 200 of any species listed above are captured, a random subsample of 100 fish can be measured.  All other species not listed above should be counted.  The total number, aggregate weight, and number DELT, number of handling mortalities, number of vouchers, number marked, and number recaptured of each species should be transcribed to the Catch Summary data sheet.  The parameters on this sheet are as follows:

Stream  Same as for Station Summary data sheet.

Waterbody ID Code  Same as for Station Summary data sheet.
Site Mile  Same as for Station Summary data sheet.

Station No  Same as for Station Summary data sheet.

Date  Same as for Station Summary data sheet.

Pass Number  Same as for Catch Summary data sheet.

Species  The identity of each species captured and measured during the pass.  To make data summary and computer data entry easier, try to record only one species per Individual Fish data sheet.  Follow guidelines from the Catch Summary data sheet for recording species identities.

Total Length  The distance from the tip of the snout to the posterior tip of the longest caudal (tail) lobe of each individual fish.  The caudal lobes should be pinched together slightly when measuring this distance.  Measure, to the nearest 0.001 m, using a meter stick or measuring board.

Weight  (Optional) The wet weight of each individual fish.  Weigh to the nearest 0.1 g or 1 % of body weight, whichever is larger (see explanation under Aggregate Weight for the Catch Summary data sheet) with an appropriately-sized Pesola( spring balance.  Weights should only be taken for up to five fish from each 10 mm total length interval, and then only for the following species: trout, esocids, smallmouth and largemouth bass, sauger, and walleye (Table 1) and recorded on the Individual Game Fish data sheet.

Scales (Optional)  An indication (Yes or No) of whether a fish had scales removed and saved.  Scales are removed to aid in aging fish.  If age information is being collected, at least 6 scales should be removed from a spot on the right side of the fish, several scale rows above the lateral line at a position just posterior to the tip of the pectoral fin when that fin is laid flat along the body.  For each species of fish, always take scales from approximately the same location.  Scales should only be taken from up to 10 fish per 10 mm total length class, and then only for trout, esocids, smallmouth and largemouth bass, sauger and walleye (see "Weight" above).  The tally sheet can be used to keep track of the number of fish for each size class that have had scales removed.  Scales need not be taken from fish less than 80 mm total length.  Scales should be saved in scale envelopes (available from most WDNR offices) that have accurate location, date, species identity, length, weight, and capture information recorded on them.

DELT  A brief description of the location and types of Deformities, Eroded fins or scales, Lesions, or Tumors ("DELT") observed on a fish.  Only obvious DELTs observed on live fish should be recorded. Electrofishing sometimes causes wounds or burns; do not count these as DELTs.  If no DELTs were apparent, leave this space blank.

Table 1:  Species or groups of species that should be measured individually in total length (mm).  Individual weights are optional and should be recorded for five fish from each 10 mm total length interval.  Collection of scales is optional and may be taken from five fish for each 10 mm total length interval.  All other species not listed should be counted. 

	INDIVIDUAL SPECIES        

Total counts only
	INDIVIDUAL SPECIES LENGTHS

	Cyprinids



Carp (Cyprinus carpio)



Creek chub (Semotilus atromaculatus)



Catostomids

Carpsuckers (Carpiodes spp.)



Longnose sucker (Catostomus catostomus)



White sucker (Catostomus commersoni)



Blue sucker (Cycleptus elongatus)



Chubsukers (Erimyzon spp.)

N. hog sucker (Hypentelium nigricans)



Buffalos (Ictiobus spp.)



Spotted sucker (Minytrema melanops)



Redhorses (Moxostoma spp.)

Ictalurids



Bullheads (Ameiurus spp.)



Channel catfish (Ictalurus punctatus)

Flathead catfish (Pylodictis olivaris)

Centrarchids

Rock bass (Ambloplites rupesteris)

Sunfish (Lepomis spp.)

Crappies(Pomoxis spp.)

Percids

Yellow perch (Perca flavescens)


	Trout
Rainbow trout (Onchorhynchus mykiss)

Brown trout (Salmo trutta)

Brook trout (Salvelinus fontinalis)

Esocids
Grass pickeral (Esox americanus)

Northern pike (Esox lucius)

Muskellunge (Esox masquinongy)

Centrarchids
Smallmouth bass (Micropterus dolomieu)

Largemouth bass (Micropterus salmoides)

Percids

Sauger (Stizostedion canadense)

Walleye (Stizostedion vitreum)
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OBJECTIVES AND DESIGN OF MACROINVERTEBRATE SAMPLING

Data derived from aquatic macroinvertebrate samples provide valuable information on the biological and physical condition of streams, which along with stream habitat and fish community data permits a comprehensive assessment of stream health.  Most aquatic macroinvertebrates such as immature insects live for 1 or more years in streams, integrating the effects of environmental stressors over time.  Since the majority of aquatic invertebrates have limited mobility (relative to fish), they can be good indicators of local conditions as well as upstream land and water resource influences.  

Various metrics and indices are used to interpret macroinvertebrate sample data. Hilsenhoff’s Biotic Index (HBI) has been used extensively by the Department as an indicator of reduced dissolved oxygen concentrations in streams resulting from organic pollution.  In streams where oxygen stress may not be a problem (e.g. high gradient streams with significant groundwater discharge), other metrics can be applied that assess the impacts of riparian habitat degradation, sedimentation, scouring, etc.  In general, as the level of environmental degradation increases within a stream there is a corresponding decrease in environmentally sensitive macroinvertebrate species and an increase in a few environmentally tolerant taxa. 

General Sampling Procedures:
Time of year, sampling site selection, and sampling technique are important factors to be considered when collecting macroinvertebrate samples. 

In general:

1. Collect samples in the spring (March – May) or in the fall (September – November). 

2. Collect samples in riffles (shallow areas where water breaks over rocks).

3. Sample where the stream flow velocity is at least 0.3 meters per second.

4. Sample substrate composed of coarse gravel to larger rubble (< 0.3 meters diameter).

5. Sample similar environments and standardize protocols (points 1 – 4) at all assessment sites if possible, particularly if comparisons are being made between or among sites, or at sites over time.

6. In the absence of riffles, vegetation caught in logjams, snags, or vegetation overhanging from the stream banks can be sampled.  Investigators should be aware that direct comparisons between samples collected from different habitats is undesirable.       

7. For baseline monitoring, one sample per stream assessment reach is sufficient.  If the macroinvertebrate data will be used in impact assessments or enforcement cases, replicate sampling should be considered.  Additional samples can be collected and processed later if additional data is needed. 

Equipment:

Net mesh size strongly influences the types and proportions of macroinvertebrate taxa collected.  A 600-micron mesh net should be used for collecting baseline macroinvertebrate samples for the Department. Net frames are available in various sizes and shapes.  Rectangular or D-shaped net frames are good choices.  Smaller triangular-shaped net frames are also available, but their relatively small size miss many of the invertebrates dislodged from the substrate when kick sampling.
METHODS / HANDLING / PRESERVATION
Sampling Methods:

Sample with a kick net by holding the net frame firmly against the stream bottom and disturbing the substrate upstream (approximately a full arm's length) from the net with your feet.   Dig deeply into the substrate with the heel or toe to dislodge macroinvertebrates from the streambed.  Avoid kicking course debris into the net (let the macroinvertebrates wash downstream into the net).  Make sure that the plume of silt that results from disturbing the substrate is flowing into the net, as this plume also contains the dislodged invertebrates. 

In streams that lack riffles, vegetation (twigs, leaves, grass) caught in instream snags or logjams, or riparian vegetation overhanging into the stream can be sampled.  Sample by jabbing the net into the vegetation to dislodge the clinging invertebrates.  The net should be inspected often to make sure the invertebrates that are being dislodged are washing into the net.  If two people are collecting the sample, one person can hold the net while the other manually removes vegetation from the snag or logjam and rinses it into the net, or shakes the snags to loosen the vegetation caught so it drifts into the net. Course debris should be removed from the net, while making sure to rinse the macroinvertebrates that are clinging to the vegetation back into the net.  

Sampling Effort, Number of Macroinvertebrates / Sample Volume:

More than 100 macroinvertebrates should be collected per sample.  A quantity of debris about the size of a softball should contain over 100 macroinvertebrates, and such a sample should take approximately 3 minutes or less to collect.  Inspect the net contents to insure that more than 100 macroinvertebrates have been collected.  If it is determined that insufficient numbers of macroinvertebrates are captured after the initial sampling effort, sampling should be extended for a second period of equal duration and noted on the field sheet.  If an insufficient number of invertebrates are captured upon completion of the second sampling effort, stop collecting and preserve the sample.  Low numbers of organisms may be indicative of water quality or habitat problems and should also be noted on the field sheet.

Sample Handling and Preservation: 

After the sample is collected, remove large sticks, rocks, and undecomposed leaves from the net after rinsing any clinging macroinvertebrates back into the net.  Rinse fine sediment from the net by forcefully swishing the net through the water a few times, being careful not to lose the organisms captured.  Removing fine sediment from the net makes lab picking of the sample easier and helps insure adequate preservation of the sample.  

Transfer the fine debris and macroinvertebrates into a tightly sealing plastic or glass wide-mouth jar of sufficient size.   Inspect the net and transfer clinging macroinvertebrates into the sample jar.  The sample debris should occupy less than 1/2 the sample jar’s volume.  Make sure that the container is properly labeled, with both an internal and external label.  Labels should have at least the following information: sample ID number, replicate number, waterbody name, collector’s name and a split-sample designation if needed.   If a single sample's contents has to be placed in 2 separate containers due to large sample quantity, label the container accordingly, e.g. container 1 of 2, sample 19990510-16-05.  The internal label should consist of bond paper written in pencil.  

Initially preserve the sample with 80-85% alcohol (isopropyl or ethanol).  Higher concentrations of alcohol make some invertebrates brittle, making taxonomic identification more difficult or impossible.  Fill the sample jar to the top with the alcohol solution.  Be sure to tightly seal the sample container and gently invert the container several times to thoroughly mix the sample and preservative.  Within 24 hours pour-off the alcohol solution and refill with fresh 80-85% alcohol.  Samples containing large amounts of filamentous algae or other organic materials should be preserved and re-preserved several times.  Poorly preserved samples are unpleasant to analyze, and decayed organisms make taxonomic identifications difficult or impossible.

ADVANTAGES / DISADVANTAGES OF SPRING OR FALL SAMPLING

Spring sampling:

Advantages  Spring samples have more mature insect larvae and nymphs, making identification easier. 

Disadvantages  Spring samples are more likely to be affected by the catastrophic effects of spring floods.  Spring samples are also less likely to reflect localized impacts resulting from organic enrichment (e.g. barnyard runoff) because intolerant macroinvertebrates can recolonize and inhabit impact areas as long as colder water temperatures maintain favorable D.O. concentrations.

Fall sampling: 

Advantages  Fall samples are more likely to detect the extent of organic enrichment (low D.O.) problems. Fall samples more closely follow the summer and fall stresses of warm water temperatures, low-flows, and low-D.O. associated with point source and nonpoint source pollution sources, while limiting the time that may elapse in which favorable conditions have existed for the imigration of intolerant taxa into impacted areas. 

Disadvantages  Small or immature larvae and nymphs of some insect taxa make identification to genus or species level difficult or impossible; however, in most cases insects collected in September and October should be identifiable by a qualified taxonomist.

SITE DOCUMENTATION

Macroinvertebrate Field Data Report (Form 3200-081)

This form is used to record the sampling location identifiers, sample and site descriptions, stream and watershed descriptors, and provides special instructions to the laboratory for analyzing or retaining the sample.  One Macroinvertebrate Field Data Report form should be filled-out for each sampling location.  Fields written in bold font are mandatory information.

Location Identifiers-------------------------------------------------------------------------------------------------------

Waterbody Name  The name of the waterbody as shown on the most recent U.S.Geological Survey (USGS) 7.5’ topographic quadrangle map.  The name reported should be identical to that used for other data sheets that may have been filled-out for habitat or fisheries assessments.  Make sure that the waterbody name is identical on all other macroinvertebrate field data report forms filled-out for all other sampling sites on the waterbody.  

Waterbody ID Code  A unique seven-digit number that identifies each stream; all streams, rivers, and lakes in Wisconsin have an assigned number.  These numbers are available on the WDNR Intranet, under the listing for “DNR Tabular Database Service” for the WDNR Register of Waterbodies (ROW).  As with stream name, waterbody ID code should be the same for all stations on a stream.

Site Mile  The reporting of this parameter is optional.  The distance along the stream channel from the mouth of the stream to the sampling site.  This distance is a useful shorthand for indicating and identifying the location of the station.  Site mile should be measured on the most recent USGS 7.5’ topographic map to the nearest 0.1 mile using a map measurer (map wheel).  

Sample ID  Record a sample identification number using an 8-digit format for the date the sample was collected; the 2-digit county code (e.g. Adams County is 01, and Wood County is 72); and a 2-digit field number that indicates the sample site number for the stream (YYYYMMDD-CY-FD).  For example, if 1 site is sampled on a stream that date, the field number is 01 even if multiple (replicate) samples are collected at the site; if a second site is sampled on the same stream, or another stream is sampled by the collector on that date, the field number for the second sampling site is 02.  County codes are found in Table 2.

Sampling Location  A precise narrative description of the point on the stream where the macroinvertebrate sample(s) was collected.  The description should include the exact distance and direction to the sample site from a "permanent" landmark such as a bridge, building, road marker, rock formation, etc.  Avoid using landmarks that might be lost in future years (e.g., don't use tree or fence lines).  Make the description as specific and precise as possible so that someone visiting the sampling site for the first time can easily locate the sample site.

Township, Range, Section, ¼ - ¼ Section, 1/4 Section  Legal description for the Sampling Location within the Public Lands System.  These can be determined from recent USGS 7.5’ topographic maps or a detailed county map.  On a topographic map, a "land locator" template is useful for determining the ¼ - ¼ and 1/4 Sections, which are indicated by a compass direction (NW, NE, SW, or SE).  Note that in Wisconsin, all Townships are "N" (north), but Range can be either "E" or "W" (east or west).  Make sure the appropriate letter is included for both Township and Range.

Latitude and Longitude  It is important that geographic coordinates of the sampling site are recorded, along with the method used to determine latitude and longitude (e.g. USGS topo map, mapping software, plat map, global positioning system (GPS) units).  If a map, mapping software, or a GPS unit are used, the geodetic datum upon which the coordinates are based (e.g. North American Datum 1983 (NAD 83)), should also be recorded.  Datum for USGS topo maps are shown on the map legend. 

STORET  If water chemistry samples are collected at the macroinvertebrate sampling location, and processed through the Wisconsin State Laboratory of Hygiene, record the 6-digit STORET number assigned to the water chemistry sample.

7.5’ Quad Map Name  The name of the USGS 7.5’ topographic quadrangle map on which the station is found.

Basin Name  The name of the basin in which the stream is located.

Watershed Name  The name of the watershed in which the stream is located.

County  The name of the county in which the sampling site is located.

Sample and Site Descriptors--------------------------------------------------------------------------------------------
Sample Collector  The full names of the person(s) who collected the sample(s).

Project Name  The name of the project for which the sample(s) were collected; e.g. baseline monitoring, basin assessment, nonpoint pollution investigation, etc.  
Sampling Device  Check which type of sampling device was used to collect the sample(s).

Habitat Sampled  Check which type of habitat was sampled.

Total Sampling Time  Record the number of minutes it took to collect each sample.  Some collectors use a set amount of time to collect samples, this standardization technique may be valuable in making comparisons among sites or between sites over time, as differing numbers of macroinvertebrates collected for a given effort may be indicative of differing stream productivity or environmental stress. 

Estimated Area Sampled (m2)  Record an estimate of the area of stream bottom disturbed to collect the sample(s).  Like total sampling time, some collectors standardize the area of stream bottom disturbed as a way of comparing stream productivity or environmental stress among sites or at a site over time.   

Number of Composites in Sample  Record the number of discrete samples that are combined into 1 sample to form a composite sample.  Macroinvertebrate taxa can have patchy distribution even within a single habitat such as a riffle.  Some collectors sample multiple locations within a riffle or multiple stream habitats such as riffles, and overhanging vegetation, and combine into a single sample to get a representation of the entire riffle or stream macroinvertebrate community versus sampling a single location.  The collector should be aware that the HBI was developed specifically for riffle samples, and that sampling snags, depositional or other non-riffle habitats may influence diversity measures or water quality indices like the HBI.    

Replicate No. __ of __  Record the number of replicate samples collected at a sampling site.  If no replicates were collected report 1 of 1.

Reason for Sampling  Check the box that indicates why the sample was collected.

Water Color  Record whether the water is Clear, Turbid due to suspended sediment, or Stained due to dissolved organic compounds.

Water Temperature  If possible measure the water temperature in mid-channel, during the warmest part of the day to estimate maximum values.  

Dissolved Oxygen (D.O.)  The reporting of this parameter is optional.  If reported, measure with a high-quality meter, which should be air-calibrated before every use.  Follow the manufacturer's instructions for use and maintenance (e.g. the probe membrane and electrolyte should be replaced frequently during the field season).  Record D.O. in milligrams per liter (parts per million).  

Dissolved Oxygen % Saturation The reporting of this parameter is optional.  If reported, measure with a high-quality meter, which calibrated before every use.  Follow the manufacturer’s instructions for use and maintenance.

pH (su)  The reporting of this parameter is optional.  If reported, measure with a high-quality meter, which is routinely calibrated.  Follow the manufacturer’s instructions for use and maintenance (e.g. the probe membrane and electrolyte should be replaced frequently during the field season).

Turbidity  The reporting of this parameter is optional.  If reported, measure with a high-quality meter, that is calibrated before every use.  Follow the manufacturer’s instructions for use and maintenance. Report turbidity in nephelometric turbidity units (NTUs). 

Total Dissolved Solids  The reporting of this parameter is optional.  If reported, measure with a high-quality meter, that is calibrated before every use.  Follow the manufacturer’s instructions for use and maintenance. Report total dissolved solids in milligrams per liter (parts per million).  

Conductivity (umhos/cm)  The reporting of this parameter is optional.  If reported, measure with a high-quality electronic meter.  Most conductivity meters have built-in automatic temperature compensation to 25 (C (77 (F), but this should be confirmed before using the meter.  On some older meters the temperature compensation must be set by hand, and on others, there is no compensation.  For the latter meters, conductivity at 25 (C can be calculated using procedures outlined in "Standard Methods for the Analysis of Water and Wastewater", a book available at many WDNR offices.  Whatever meter is used, it should be calibrated before every use.  Report conductivity in umhos/cm.

Stream Order   A qualitative measure of stream size, based on the amount of branching of the watershed upstream from the station, using Strahler's modification of Horton's original system.  Generally, the higher the order, the larger the stream.  Determine from USGS 7.5' topographic maps; usually requires multiple maps because the entire stream network upstream from the station must be examined.  In making determinations, all "blue lines" (streams) on the maps, including intermittent streams, are included.  The order system is as follows: All streams (including intermittent streams) from their source downstream to their first tributary are First order (stream order is "1" on data sheet).  When two first order streams meet, the stream below this confluence is Second order (stream order is "2").  When two second order streams meet, the stream below this confluence is Third order (stream order is "3"), and so on.  When two streams of unequal order meet, the stream order below this confluence is equal to the higher of the two orders.  For example, if a first and a third order stream meet, the stream below this confluence is third order.  Stream order increases only when two streams of equal order meet.

Stream Gradient The overall decrease in elevation (on a per kilometer basis) of a 1 km stream reach within which the sample site is located.  Determine from USGS 7.5’ topographic maps, using a map wheel.  First, find the sampling site on the map.  Then find the first contour line that crosses the stream upstream of the sample site and the first contour line that crosses the stream downstream of the sample site. For low gradient streams this may require going to additional maps, covering many miles of stream, and possibly including other streams.  With the map wheel, determine the distance along the stream channel between these two contour line crossings.  Then determine the elevation drop between these two contour lines.  The drop in elevation is equal to the total number of contour lines crossing the stream within the station (often zero), plus the contour line immediately above and the contour line immediately below the station, minus one, times the elevation drop between adjacent contour lines (Note: most topographic maps have 10 ft contours, but some have 20 ft contours; check the legend at the bottom of the map).  Divide the elevation drop by the distance measured by the map wheel.  This is the gradient for the station.  Convert feet/mile to m/km by dividing by 5.3.

Estimated Stream Velocity (mps)  Either an estimated or measured stream-flow velocity should be reported.  Ideally, macroinvertebrate samples should be collected from stream sites with flow velocities of >0.3 meters per second.  The estimated flow velocity categories are Slow: <0.15 m/s; Moderate: 0.15 m/s – 0.5 m/s, Fast: >0.5 m/s.  

Measured Velocity (mps)  Report the measured velocity of the stream in meters per second.

Average Stream Depth (m)  Report the estimated average stream depth upstream of the riffle area sampled encompassing all habitat types present e.g. pools, riffles, and runs.  If a habitat assessment was conducted at the site use the measured value from the habitat assessment.    

Average Stream Width (m)  Report the estimated average stream width upstream of the area sampled encompassing all habitat types such as pools, riffles, and runs.  If a habitat assessment was conducted at the site use the measured value from the habitat assessment.

Composition of Substrate Sampled (Percent)  Record the percent composition of the substrate where the macroinvertebrate sample(s) were collected, the total percentages should equal 100 percent. 

Embeddedness of Substrate at Sample Site (%)  Record the percent embeddedness of the substrate sampled.  See: “Guidelines for Evaluating Habitat of Wadable Streams in Wisconsin” for guidance on quantifying substrate embeddedness. 

Canopy Cover at Sample Site (%)  Estimate the percent canopy that is shading the stream at the site where the macroinvertebrate sample(s) were collected (preferably using a concave forestry densiometer).  Stream shading reduces instream periphytic growth, which can strongly influence the community of macroinvertebrate scrapers, and grazers that feed on periphyton.

Stream and Watershed Descriptors------------------------------------------------------------------------------------
Categories of Local and Watershed-wide Biological, Physical, and Chemical, stressors that may be influencing the macroinvertebrate community, and Sources of Stream Impacts are listed.  Local: land use or water resource factors that may be influencing water resource integrity within the stream reach from which the macroinvertebrate sample was collected.  Watershed-wide: land use or water resource factors that may be influencing water resource integrity within the watershed upstream of the site where macroinvertebrate sample was collected.  For each factor or Sources of Stream Impacts report whether it is certain that it is: (N) Not a problem; (U) Present, but uncertain as to the degree of impact; (P) Present, and probably creating a problem; or (Leave Blank) if uncertain to the potential impacts to the macroinvertebrate community.

Comments  Any and all information that is relevant to the macroinvertebrate sample(s) should be recorded here.  For example if it was difficult to collect over 100 organisms, or any other information that may be of importance when interpreting the taxonomic results.  If in doubt write it down.

Special Instructions for Laboratory  Provide specific instructions to the laboratory, if for example the lab should retain samples for enforcement cases,  scan the entire sample for rare or endangered species, report non-HBI taxa, etc.

TABLE 1:  Equipment used for collecting macroinvertebrates and equipment suppliers.

Item







Supplier
Macroinvertebrate Kick Net  Used to collect macroinvertebrate samples. 


Turtox – Design, D - Frame Dip Net


Wildlife Supply Co.


Stock # 425-A46




301 Cass St. 

(be sure to order 600 micron mesh size)

Saginaw, MI 48602-2097









517 / 799-8100









800 / 799-8301









http://www.wildco.com
Widemouth Sample Jars  Used for sample storage.

16 oz. Or larger plastic or glass widemouth jars

Fischer Scientific*









4500 Turnberry Dr.









Hanover Park, IL 60103









800 / 766-7000









http://www.fischersci.com
Alcohol  Used to preserve macroinvertebrate samples.

State of Wisconsin 

Isopropyl or enthanol can be used.



Materials Distribution Service*

2102 Wright St.









Madison, WI 53704









608 / 245-2910

Waterproof Paper  Used for making copies of 


J. L. Darling Co.

the macroinvertebrate field form. 



2212 Port of Tacoma Rd.









Tacoma, WA 98421









206 / 383-1714









http://www.riteintherain.com
*The State of Wisconsin has a contract with Fischer Scientific and other vendors for substantial discounts on equipment and supplies purchases.  To receive these discounts Regional WDNR staff should set-up an account with Fischer or other vendors by contacting their Region purchasing agent.  Along with a discount on equipment and supplies, there are no shipping charges on regular or hazardous materials.      

TABLE 2:  County Codes:

Adams (01)

Ashland (02)

Barron (03)

Bayfield (04)

Brown (05)

Buffalo (06)

Burnett (07)

Calumet (08)

Chippewa (09)

Clark (10)

Columbia (11)

Crawford (12)

Dane (13)

Dodge (14)

Door (15)

Douglas (16)

Dunn (17)

Eau Claire (18)

Florence (19)

Fond Du Lac (20)

Forest (21)

Grant (22)

Green (23)

Green Lake (24)

Iowa (25)

Iron (26)

Jackson (27)

Jefferson (28)

Juneau (29)

Kenosha (30)

Kewaunee (31)

La Crosse (32)

Lafayette (33)

Langlade (34)

Lincoln (35)

Manitowoc (36)

Marathon (37)

Marinette (38)

Marquette (39)

Menomenee (40)

Milwaukee (41)

Monroe (42)

Oconto (43)

Oneida (44)

Outagamie (45)

Ozaukee (46)

Pepin (47)

Pierce (48)

Polk (49)

Portage (50)

Price (51)

Racine (52)

Richland (53)

Rock (54)

Rusk (55)

St. Croix (56)

Sauk (57)

Sawyer (58)

Shawano (59)

Sheboygan (60)

Taylor (61)

Trempealeau (62)

Vernon (63)

Vilas (64)

Walworth (65)

Washburn (66)

Washington (67)

Waukesha (68)

Waupaca (69)

Waushara (70)

Winnebago (71)

Wood (72)
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Objectives of Qualitative Habitat Assessment of Wadeable Streams

Water quality characteristics, and physical habitat features and conditions are primary factors that influence the biological potential and current conditions of streams.  Collection of physical habitat, water quality, and biological data can provide a comprehensive evaluation of stream health, and help identify limiting factors.  

Quantitative habitat assessment methods (e.g. Simonson et al. 1994) typically provide more accurate and precise measures than qualitative habitat assessments, but depending upon the specific data needs, qualitative assessments may provide worthwhile and cost-effective habitat information.  

General Sampling Procedures

Ideally, habitat assessments should be done at “normal” water levels and during the same time frame and in the same sampling station as the fish surveys.  Station length for qualitative habitat assessments like for fish and quantitative habitat surveys are based on a stream reach 35 times the mean stream width (MSW), with a minimum station length of 100 meters (for streams less than 2.9 m MSW), and for Clean Water Act (CWA) sampling, the maximum station length for fish assemblage and habitat surveys is 400 m.  Visual observations of habitat conditions can be made while conducting fish assessments and the qualitative habitat form filled out upon completion of the fish survey.       
Seven different habitat parameters for streams less than 10 meters wide (E-form 3600 – 532A), and five parameters for streams greater than 10 meters wide (E-form 3600 – 532B) are visually - estimated for a qualitative habitat assessment.  The same habitat measures and scoring criteria used in the quantitative habitat assessment in Simonson et al. are used for the qualitative survey.  Each habitat parameter is given a rating of excellent, good, fair, or poor, and the associated individual numeric scores are summed to provide an overall rating of stream habitat quality.  
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Methods for Assessing Habitat in Flowing Waters: Using 
the Qualitative Habitat Evaluation Index (QHEI) 
Introduction 
This document summarizes the methodology for completing a general evaluation of macrohabitat, generally done by the fish field crew leader while sampling each location using the Ohio EPA Site Description Sheet - Fish (Appendix 1). This form is used to tabulate data and information for calculating the Qualitative Habitat Evaluation Index (QHEI). The following guidance should be used when completing the site evaluation form. 
Header/Geographical Information 
Complete site identification information is critical to making field data useful. Figure 1 illustrates the 
location information required for the QHEI. 

Figure 1. Header of Ohio EPA QHEI Sheet 
1) Stream & Location, River Mile (RM), Date. The official stream name may be found in the 
Gazetteer of Ohio Streams (Ohio DNR 2001) or on USGS 7.5 minute topographic maps. If the stream is 
unnamed, a name and stream code is assigned by the Ohio ECOS Database Coordinator. Usually the name of a nearby landmark is used for the stream name. The River Mile (RM) designations used are found on 7.5 minute topo maps stored at the Ohio EPA, Division of Surface Water, Lazarus Government Center, Front Street (PEMSO RMI maps), one of five Ohio EPA District offices (maps for that district), and the Ohio EPA, Ecological Assessment Section at Grove City. These maps should soon be available as Adobe PDF files. A brief description of the sampling location should include proximity to a local landmark such as a bridge, road, discharge outfall, railroad crossing, park, tributary, dam, etc. 
2) QHEI Scorers Full Name/Institution. The full name of the person who filled out the sheet are 
listed, along with the institution, company etc. QHEI information is to be completed someone who has 
successfully completed the QHEI training (e.g., crew leader). Ohio EPA will track the level of qualifications for each scorer. Level 2 QHEI practitioners have completed the two day training and successfully scored an additional site in a manner similar to EPA staff; Level 3 practitioners have additional training and have submitted three sites scored independently which will be verified as similar to EPA staff. 
3) River Code, STORET, and Lat/Long. The River Code is Ohio EPA river code (PEMSO system) 
and the STORET # is the official unique Station Identifier used to link all data collected at a given "site" or 
"station" deemed to be similar for assessment purposes within a certain spatial area. 
Habitat Characteristics: QHEI Metrics 
The Qualitative Habitat Evaluation Index (QHEI) is a physical habitat index designed to provide an 
empirical, quantified evaluation of the general lotic macrohabitat characteristics that are important to fish communities. A detailed analysis of the development and use of the QHEI is available in Rankin (1989) and Rankin (1995). The QHEI is composed of six principal metrics each of which are described below. The maximum possible QHEI site score is 100. Each of the metrics are scored individually and then summed to provide the total QHEI site score. This is completed at least once for each sampling site during each year of sampling. An exception to this convention would be when substantial changes to the macrohabitat have occurred between sampling passes. Standardized definitions for pool, run, and riffle habitats, for which a 
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variety of existing definitions and perceptions exist, are essential for accurately using the QHEI. For 
consistency the following definitions are taken from Platts et al. (1983). It is recommended that this reference 
also be consulted prior to scoring individual sites. Fact 
Riffle and Run Habitats: 
Riffle - areas of the stream with fast current velocity 
and shallow depth; the water surface is visibly broken. 
Figure 2. Riffle cross-section. 
Run - areas of the stream that have a rapid, non-turbulent flow; runs are deeper than riffles with a faster current velocity than pools 

Figure 3. Run cross-section. 
bed is often flat beneath a run and the water surface is not visibly broken. 
Pool and Glide Habitats: 
Pool - an area of the stream with slow current 
velocity and a depth greater than riffle and run areas; the stream bed is often concave and stream width frequently is the greatest; the water surface slope is nearly zero. 
Figure 5. Glide cross-section. 


and are generally located downstream from 
riffles where the stream narrows; the stream 
Figure 4. Pool cross-section. 
Glide - this is an area common to most modified stream channels that do not have distinguishable pool, run, and riffle habitats; the current and flow is similar to that of a canal; the water surface gradient is nearly zero. HINT: These habitat types typically grade into one another. For example a run gradually changes into a pool. When measuring typical depths of 

these features take measurements where the feature is clearly of that type, not where they are grading from one type to another. The following is a description of each of the six QHEI metrics and the individual metric components. Guidelines on how to score each is presented. Generally, metrics are scored by checking boxes. In certain cases the biologist completing the QHEI sheet may interpret a habitat characteristic as being intermediate between the possible choices; in cases where this is allowed (denoted by the term "Double- Checking") two boxes may be checked and their scores averaged. 
Metric 1: Substrate (Figure 6). 
This metric includes two components, substrate type1 and substrate quality. Substrate type Check the two 
most common substrate types in the stream reach. If one substrate type predominates (greater than approximately 75- 80% of the bottom area OR what is clearly the most functionally predominant substrate) then this substrate type should be checked twice. DO NOT CHECK MORE THAN TWO BOXES. Note the category for artificial substrates. Spaces are provided to note the presence (by check marks, or estimates of % if time allows) of all substrate types present in pools (includes pools and glides) and riffles (includes riffles and runs) that each comprise sufficient quantity to support species that may commonly be associated with 

1



We suggest that QHEI practitioners should conduct some pebble count assessments which help calibrate an 

investigators ability to identify predominant substrates. 
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that substrate type. This section must be filled out completely to permit future analyses of this metric. If there 
are more than four or more high quality substrate types in the zone that are present in sufficient amounts (see above) then check the appropriate box for number of best types. This metrics award points to those sites with a diversity of high quality substrate types. Substrate origin refers to the parent material from which the substrate type(s) originated. This can be double-checked if two origin types are common (e.g., tills & limestone). See end of this section for some definitions. 

Figure 6. QHEI substrate metric. 
Substrate quality. 
Substrate origin refers to the "parent" material that the stream substrate is derived from. Check ONE box 
under the substrate origin column unless the parent material is from multiple sources (e.g., limestone and tills). 
Embeddedness is the degree that cobble, gravel, and boulder substrates are surrounded, impacted in, or covered by fine materials (sand and silt). Substrates should be considered embedded if >50% of surface of the substrates are embedded in fine material. Embedded substrates cannot be easily dislodged. This also includes substrates that are concreted or "armor-plated". Naturally sandy streams are not 

considered 
embedded; 
however, 
a
sand 

predominated stream that is the result of Figure 7. Side view of clearly un-embedded and embedded 

anthropogenic activities that have buried the 
natural coarse substrates is considered embedded. 


substrates. 



This can be very difficult to perceive. One help is to examine fresh point bars and look at the most common large materials that have been recently moved. According to Kappesser (1993), for gravel-bed rivers, the median of these large pieces should be equivalent to the median of the pieces on a riffle (based on a Wolman pebble count). If the riffles are finer than this, then sediment is aggrading in the reach and is evidence of embedded conditions. In some cases one can dig though the fine surface materials and fine coarser 

Figure 8. Illustration of example of degrees of pervasiveness of embeddedness 
for this QHEI component. 


materials buried below. In this metric we are estimating the 
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pervasiveness of embedded conditions through-out a station. Boxes are checked for extensiveness (i.e., 
pervasiveness throughout the area of the sampling zone) of the embedded substrates as follows: Extensive — > 75% of site area, Moderate — 50-75%, Normal2 — 25-50%, None3 — < 25%. 
Silt Cover is the extent that substrates are covered by a silt layer (i.e., a 1 inch thick or obviously affecting aquatic habitats). Silt cover differs from the embeddedness metric in that it only considers the fine silt size particles whereas fine gravels, sands, and other fines are considered in assessing embedded conditions. Silt Heavy means that nearly the entire stream bottom is layered with a deep covering of silt. (pool/glides and all but the fastest areas of riffle/runs). Moderate means extensive covering by silts, but with some areas of 
cleaner substrate (e.g., riffles). 
Normal silt cover includes areas where silt is deposited in small amounts along the stream margin or is present as a "dusting" that appears to have little functional significance. If substrates are exceptionally clean the Silt Free box should be checked. 
Substrate types are defined as: 
a) Bedrock - solid rock forming a continuous surface. 
b) Boulder - rounded stones over 256 mm in diameter (10 

Figure 9. Illustration of example of degrees of pervasiveness of silt cover. 
slabs)4. 
c) Cobble - stones from 64- 256 mm (2 1/2 - 10 in.) in diameter. 


in.) or large "slabs" more than 256 mm in length (Boulder 

d) Gravel - mixture of rounded course material from 2-64 mm (1/12 - 2 1/2 in.) in diameter. Note the wide 
range of sizes included under gravel. In the riffle metric we distinguish between large and fine gravels e) Sand - materials 0.06 - 2.0 mm in diameter, gritty texture when rubbed between fingers. 
f) Silt - 0.004 - 0.06 mm in diameter, generally this is fine material which feels "greasy" when rubbed between fingers. 
g) Hardpan - particles less than 0.004 mm in diameter, usually clay, which forms a dense, gummy surface that is difficult to penetrate. 
h) Marl - calcium carbonate; usually grayish-white; often contains fragments of mollusk shells. 
i) Detritus - dead, unconsolidated organic material covering the bottom which could include sticks, wood and other partially or un-decayed coarse plant material. 
j) Muck - black, fine, flocculent, completely decomposed organic matter (does not include sewage sludge). 
k) Artificial - substrates such as rock baskets, gabions, bricks, trash, concrete etc., placed in the stream for reasons OTHER than habitat mitigation. 
Sludge is defined as a thick layer of organic matter that is decidedly of human or animal origin. NOTE: SLUDGE THAT ORIGINATES FROM POINT SOURCES IS NOT INCLUDED; THE SUBSTRATE SCORE IS BASED ON THE UNDERLYING MATERIAL. This scenario is rare today and was done to prevent underestimating stream habitat potential affect by discharges. 
Substrate Metric Score: Although the sum of the individual metric scores can be greater than 20 the 
maximum substrate core allowed for this metric is 20 points. 

2
3



In some earlier training materials "normal" was described as "low" (e.g., see Figure 7). 
In some earlier training materials "None" was described as "little-no" (e.g., see Figure 7). 

4 A version of the QHEI used in Maine distinguishes large boulders. 
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Example of stream with heavily embedded substrates. 
Example of spongy deposits of fine gravels and sands from recent 
erosion activities. 

Substrate Origin Identification Tips: 
•
Limestone: Often contains fossils, easily scratched with knife, usually bedrock or flat 
boulders and cobbles 
•
Tills: Sediments deposited by glaciers; particles often rounded. Can be carried into 
non-glaciated areas 
•
Wetlands: Usually organic muck and detritus 
•
Hardpan: Clay - smooth, usually slippery 
•
Sandstone: Contains rounded fragment of sand "cemented" together 
•
Rip/Rap: Artificial boulders 
•
Lacustrine: Old lake bed sediments 
•
Shale: "Claystone," sedimentary rock made of silt/clay, soft and cleaves easily 
•
Coal Fines: Black fragments of coal, generally SE Ohio only 
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We suggest that QHEI practitioners gain some experience in pebble count procedures. Conducting Wolman or Zig-Zag pebble counts helps to improve the ability to visually estimate predominant substrate sizes and size categories. 

Stream characterized by cobble and boulder-size substrates. 
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Figure 10. Instream cover (structure) metric. 
Metric 2: Instream Cover (Figure 10). 
This metric scores presence of 
instream cover types and amount of overall instream cover. Ohio EPA has been phasing in an alternative scoring system for this metric, but for this 2006, the total scoring still follows the existing methods. The changes will be discussed later. 
Existing Scoring Method: 
Each cover type that is present in an 
amount occurs in sufficient quantity to support species that may commonly be associated with the habitat type should be scored.5 Cover should not be counted when it is in areas of the stream with insufficient depth (usually < 20 cm) to make it useful. For 
example a logjam in 5 cm of water Figure 11. Examples of major cover/structure types measured with QHEI. 
contributes very little, if any cover, 
and at low flow may be dry. Other 
cover types with limited function in shallow water include undercut banks and overhanging vegetation, boulders, and rootwads. Under amount, one or two boxes may be checked. Extensive cover is that which is present throughout the sampling area, generally greater than about 75% of the stream reach sampled. Cover is moderate when it occurs over 25- 75% of the sampling area. Cover is sparse when it is present in less than 25% of the stream margins (sparse cover usually exists in one or more isolated patches). Cover is nearly absent when no large patch of any type of cover exists anywhere in the sampling area. This situation is usually 
found in recently channelized 

streams 
or 
other 
highly 

Figure 12. Illustration of the four categories of cover amounts. 


modified reaches (e.g. ship channels). If cover is thought to be intermediate in amount between two categories, check two boxes and average their scores. For wide streams cover amount is estimated along the swath of stream sampled (or that would be sampled) with an 
electrofisher. In smaller streams 

5



We had mentioned a 5% rule of thumb for an amount threshold if biological experience is low - this would be as a 

linear, not an areal amount. 
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(smaller wadeable and headwater streams) this generally covers most of the stream width. If a single type of 
cover is extensive and others are absent or uncommon then the total is scored as moderate because of the low diversity of types. 
A desire to investigate and measure variation in amount and quality of individual cover types lead to a change in scoring of this metric. Over the next year or so the existing scoring method (each cover type scored on an presence/absence rating and a cumulative cover amount score) will be replaced with the following scoring method that focuses on scoring each cover type on a gradient of amount and quality. Each cover type would 
receive a score of 0-3 where: 
0 - Absent; 
1 - Very small amounts or if more common of marginal quality; 
2 - Moderate amounts, but not of highest quality or in small amounts of highest quality; 
3 - Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large diameter logs that are stable, well developed rootwads in deep/fast water, or deep, well-defined, functional pools. 
The cover ratings have been collected for about the last five years and an assessment of their relation to biological measures will be used to adjust a final scoring for this metric. At present, continue scoring these as present/absent and use the overall cover metric score. Cover types include: 1) undercut banks, 2) overhanging vegetation, 3) shallows (in slow water)6, 4) logs or woody debris, 5) deep pools (> 70 cm), 6) oxbows, backwaters, or side channels, 7) boulders, 8) aquatic macrophytes, and 9) rootwads (tree roots that extend into stream). Do not check undercut banks AND rootwads unless undercut banks exist along with rootwads as a major component. Although the theoretical maximum score is > 20 the maximum score assigned for the QHEI for the instream cover metric is limited to 20 points. 

Draft 



High quality logs and woody debris in deep water. 



Fact Sheet #: QHEI Methods - Updated 
High quality rootwad in deep, fast water. 

6



Shallows are habitats that provide nursery areas for small fish. 
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Example of good quality shallow habitat with aquatic 
macrophyte bed that acts as nursery habitat. 

High quality boulder in fast water 
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Root Mats 

Importance of logs and woody debris in large rivers. 
Functional overhanging vegetation 
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Metric 3: Channel Morphology (Figure 13) 
This metric emphasizes the quality of the stream channel that relates to the creation and stability of macrohabitat. It includes channel sinuosity (i.e. the degree to which the stream meanders), channel development, channelization, and channel stability. One box under each should be checked unless conditions are considered to be intermediate between two categories; in these cases check two boxes and average their scores. 

Figure 13. Channel morphology metric. 
a) Sinuosity - No sinuosity is a straight channel. Low sinuosity is a channel with only 1 or 2 poorly defined outside bends in a sampling reach, or perhaps slight meandering within modified banks. Moderate sinuosity is more than 2 outside bends, with at least one bend well defined. High sinuosity is more than 2 or 3 well defined outside bends with deep areas outside and shallow areas inside. Sinuosity may be more conceptually described by the ratio of the stream distance between two points on the channel of a stream and the straight- line distance between these same two points, taken from a topographic map. This metric measures the formation of pools and increased habitat area as the primary "functions" of sinuosity as related to aquatic life. Check one box or select two and average. 
b) Development - This refers to the development of riffle/pool complexes. Poor means riffles are absent, or if present, shallow with sand and fine gravel substrates; pools, if present are shallow. Glide habitats, if predominant, receive a Poor rating. Fair means riffles are poorly developed or absent; however, pools are more developed with greater variation in depth. Good means better defined riffles present with larger substrates (gravel, rubble or boulder); pools have variation in depth and there is a distinct transition between pools and riffles. Excellent means development is similar to the Good category except the following characteristics must be present: pools must 
have a maximum depth of >1 m and deep riffles and runs (>0.5 m) must also be present. In streams sampled with wading methods, a sequence of riffles, runs, and pools must occur more than once in a sampling zone. Check one box or check two and average. 
Note how well defined (i.e., distinct) the riffle and pool are in this high quality headwater stream pictured on the left. 
Also note the large tree in the riparian 
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c) Channelization - This refers to anthropogenic channel 
modifications. Natural refers to no obvious direct moving or alteration of the channel and a natural appearance. Recovered refers to streams that have been channelized in the past, but which have recovered most of their natural channel characteristics. Recovering refers to channelized streams which are still in the process of regaining their former, natural however, these habitats are still degraded. This category also applies to those streams, especially in the Huron/ Erie Lake Plain ecoregion (NW Ohio), that were channelized long ago and have a riparian border of mature trees, but still have Poor channel characteristics. Recent or No Recovery refers to streams that were recently channelized or those that show no significant recovery of habitats (e.g. drainage ditches, grass lined or rock rip-rap banks, etc.). The specific type of habitat modification is checked in the last two columns but not scored. 
d) Stability - This refers to channel stability. Artificially 



A channelized stream channel starting to revert 
towards more natural channel features. 

stable (concrete) stream channels receive a High score. Even though they generally have a negative influence on fish assemblages, the negative effects are related to features other than their stability. Channels with Low stability are usually characterized by fine substrates in riffles that often change location, have unstable and severely eroding banks, and a high bedload that slowly creeps downstream. Sometimes these unstable riffles form diagonally across the channel (see figure, right). Channels with Moderate stability are those that appear to maintain stable riffle/ pool and channel characteristics, but which exhibit some symptoms of instability, e.g. high bedload, eroding or false banks, or shows the effects of wide fluctuations in water level. Channels with High stability have stable banks and substrates, and 
little or no erosion and bedload. e) Modifications/Other - Check the 
appropriate box if impounded, islands present, or leveed (these are not included in the QHEI scoring) as well as the appropriate source of habitat modifications. The maximum QHEI metric score for Channel 

Unstable channel features and low stability. 


Morphology is 20 points. 
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Metric 4: Riparian Zone and Bank Erosion (Figure 14) 
This metric emphasizes the quality of the riparian buffer zone and quality of the floodplain vegetation. This 
includes riparian zone width, floodplain quality, and extent of bank erosion. Each of the three components requires scoring the left and right banks (looking downstream). The average of the left and right banks is taken to derive the component value. One box per bank should be checked unless conditions are considered to be intermediate between two categories; in these cases check two boxes and average their scores. 

Figure 14. Bank erosion and riparian zone metric. 
a) Bank Erosion - A modified Streambank Soil Alteration Ratings from Platts et al. (1983) is used here; check one box for each side of the stream and average the scores. False banks are used in the sense of Platts et al. (1983) to mean banks that are no longer adjacent to the normal flow of the channel but have been moved back into the floodplain most commonly as a result of livestock trampling. 1) None - streambanks are stable and not being altered by water flows or animals (e.g. livestock) - Score 3. 2) Little - streambanks are stable, but are being lightly altered along the transect line; less than 25% of the streambank is receiving any kind of stress, and if stress is being received it is very light; less than 25% of the streambank is false, broken down or eroding - Score 3. 3) Moderate - streambanks are receiving moderate alteration along the transect line; at least 50 percent of the 



Severe bank erosion. 

streambank is in a natural stable condition; less than 50% of the streambank is false, broken down or eroding; false banks are rated as altered - Score 2. 4) Heavy - streambanks have received major alterations along the transect line; less than 50% of the streambank is in a stable condition; over 50% of the streambank is false, broken down, or eroding - Score 1. 5) Severe - streambanks along the transect line are severely altered; less than 25% of the streambank is in a stable condition; over 75% of the streambank is false, broken down, 
or eroding - Score 1 
b) Riparian Width - This is the width of the riparian (stream side) vegetation. Width estimates are only done for forest, shrub, swamp, and old field vegetation if it has woody components (e.g., willows). Old field refers 
to a fairly mature successional field that has stable, woody plant growth; this generally does not include weedy urban or industrial lots that often still have high runoff potential. Two boxes, one each for the left and right bank (looking downstream), should be checked and then averaged. 
c) Floodplain Quality - The two most predominant floodplain quality types should be checked, one each for the left and right banks (includes urban, residential, etc.), and then averaged. By floodplain we mean the areas immediately outside of the riparian zone or greater than 100 meters from the stream, whichever is wider on each side of the stream. The concept is to identify land uses that might deliver harmful runoff to the stream. These are areas adjacent to the stream that can have direct runoff and erosion effects during normal wet weather. This is considered a ground truthing exercise and we suggest those interested in estimating of the effects of adjacent or riparian land uses use now well-developed GIS approaches. We do not limit it to the 
riparian zone and it is much less encompassing than the stream basin. Sheet #: QHEI Methods - 
The maximum score for Riparian Zone and Erosion metric is 10 points. 
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Estimating riparian zone width. 
Effects of Unrestricted Access by Livestock 
Herds: False Banks and Bank Erosion 

Example of un-restricted livestock access and the formation of "false" banks. 
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Metric 5: Pool/Glide and Riffle-Run Quality (Figure 15) 
This metric emphasizes the quality of the pool, glide and/or riffle-run habitats. This includes pool depth, 
overall diversity of current velocities (in pools and riffles), pool morphology, riffle-run depth, riffle-run substrate, and riffle-run substrate quality. 

Figure 15. Pool/glide and riffle/run metric 
A) Pool/Glide Quality 
1) Maximum depth of pool or glide; check one box only (Score 0 to 6). Pools or glides with maximum depths of less than 20 cm are considered to have lost their function and the total metric is scored a 0. No other characteristics need be scored in this case. 
2) Current Types - check each current type that is present in the stream (including riffles and runs; score -2 to 4), definitions are: Torrential - extremely turbulent and fast flow with large standing waves; water surface is very broken with no definable, connected surface; usually limited to gorges and dam spillway tailwaters. Very Fast - turbulent flow that may make it difficult to stand and creates pulsating 
effect again leg. Fast - mostly non-turbulent flow with Figure 16. Typical locations of various current velocity 

small standing waves in riffle/run areas; water surface 
types in a stream. 
may be partially broken, but there is a visibly 

connected surface. Fast current has sufficient energy to flow forcefully over objects. Sharp drop evident on 
depth rod. Moderate - non-turbulent flow that is detectable and visible (i.e. floating objects are readily transported downstream); water surface is visibly connected. With moderate current water flows around rather than over objects. Little drop around depth rod. Slow - water flow is perceptible, but very sluggish. Eddies - small areas of circular current motion usually formed in pools immediately downstream from riffle- run areas. Interstitial - water flow that is perceptible only in the interstitial spaces between substrate particles in riffle-run areas. Intermittent - no flow is evident anywhere leaving standing pools that are separated by dry areas. The role of bank erosion in sediment delivery to streams is often underestimated. Higher gradient stream showing 
typical locations of fast, moderate, and slow areas and eddies.act Sheet #: QHEI Methods - Updated 
Draft 
4) Morphology - Check Wide if pools are wider than riffles, Equal if pools and riffles are the same width, and Narrow if the riffles are wider than the pools (Score 0 to 2, see Figure 17). If the morphology varies throughout the site average the types. If the entire stream area (including areas outside of the sampling zone) is pool or riffle, then check riffle = pool. 
Although the theoretical maximum score for the pool metric is greater than 12 the maximum score assigned 

for the QHEI for the Pool Quality metric is limited to 12 points. 


Figure 17. Pool morphology metric categories. 
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Illustration of the importance of pool depth to aquatic life 

Estimating current velocity, Sharp drop from front to back of rod and boot indicates fast current velocities. 
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B) Riffle-Run Quality (Figure 18) 
This entire metric is scored 0 if no riffles are present. 

Figure 18. Riffle-run metric. 
1)Riffle - select one box that most closely describes the depth characteristics of the best riffle in the zone (Score 0 to 2). The best riffle is selected because we want to identify bottlenecks during harsh periods (e.g., drought). 
Estimate depths in areas that are clearly riffle, not transitional between a riffle and a run. If the riffle is generally less than 5 cm in depth, riffles are considered to have loss their function and the entire riffle metric is scored a 0. 
2) Run Depth - select one box that most closely describes the depth characteristics of the runs (Score 0 to 2). Estimate depth in areas that are clearly run, not transitional between a pool and a run or a riffle and a run. 
3) Riffle/Run Substrate Stability— select one box from each that best describes the substrate type and stability of the riffle habitats (Score 0 to 2). 
4) Riffle/Run Embeddedness— Embeddedness is the degree that cobble, gravel, and boulder substrates are surrounded or covered by fine material (sand, silt); here in the riffle/runs only. We consider substrates embedded if >50% of surface of the substrates are embedded in fine material—these substrates cannot be easily dislodged. This also includes substrates that are concreted. Boxes are checked for pervasiveness of (riffle/ run area of sampling zone) embedded substrates: Extensive — > 75% of stream area, Moderate — 50- 75%, Sparse — 25- 50%, Low — < 25%. The maximum score assigned for the QHEI for the Riffle/Run Quality metric is 8 points. 
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Metric 6: Map Gradient 
Local or map gradient is calculated 
from USGS 7.5 minute topographic maps by measuring the elevation drop 
through the sampling area. This is done Figure 19. QHEI Stream gradient metric. 
by measuring the stream length between 
the first contour line upstream and the first contour line downstream of the sampling site and dividing the distance by the contour interval. If the contour lines are closely "packed" a minimum distance of at least one mile should be used. Some judgment may need to be exercised in certain anomalous areas (e.g. in the vicinity of waterfalls, impounded areas, etc.) and this can be compared to an infield, visual estimate which is recorded 
next to the gradient metric on the front of the sheet. Scoring for ranges of stream gradient takes into account the varying influence of gradient with 

stream 
size, 
preferably 

measured as drainage area in square miles or stream width. Gradient classifications (Table V-4-3) were modified from 
Trautman (p 139, 1981) and Figure 20. Illustration of methodology for determining stream gradient from topographic maps. 
scores were assigned, by 
stream size category, after examining scatter plots of IBI vs. natural log of gradient in feet/mile (see Rankin 
1989). Scores are listed in Table 2. The maximum QHEI metric score for Gradient is 10 points 
Table 2 Classification of stream gradients for Ohio by stream size. Modified from Trautman (p 139, 1981). Scores were derived from 
plots of IBI versus stream gradient for each stream size category. 
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Computing the Total QHEI Score: To compute the 
total QHEI score, add the components of each metric to obtain the metric scores and then sum the metric scores to obtain the total QHEI score. The QHEI metric scores cannot exceed the Metric Maximum Score indicated below. 
Narrative ranges of QHEI scores 
For communicating general habitat quality to the 
public general narrative categories have been assigned to QHEI scores. Habitat influences on aquatic life, however, occur at multiple spatial scales and these narrative ranges are general and not always definitely 
predictable of aquatic assemblages are any given site. 
Table 2. General narrative ranges assigned to QHEI 
scores. Ranges vary slightly in headwater (< 20 
sq mi) vs. larger waters. 

Narrative 
QHEI Range 

Rating 
Excellent 
Good 
Fair 
Poor 
Very Poor 


Headwaters 
> 70 
55- to 69 43 to 54 30 to 42 
< 30 


Larger Streams 
> 75 
60 to 74 45 to 59 30 to 44 
< 30 



Additional Information/Back 
QHEI Sheet 



of 

Additional information is recorded on the reverse 
side of the Site Description Sheet. Several versions of the reverse of the QHEI sheet have been produced over the past 10 years, but this description is based on the most recent revision of the Ohio EPA sheet (Figure 21). 

A - Sampling Characteristics 
1) Methods Used - A series of check boxes to record the type of sampling completed in the reach. 
2) Distance - Distance assessed for the QHEI and/or fish assessment. 
3) Stage - Estimate of flow stage during assessment. Since some sites are sampled twice, a box is included for 
each sampling effort. 
4) Clarity - Estimate of water clarity during assessment. Since some sites are sampled twice, a box is included 
for each sampling effort. There are also two places to record Secchi depths, if taken. 
5) Canopy - Estimate of average width of canopy 
B. Aesthetics 
1) Check all of the boxes that apply in terms of aesthetic characteristics of the site 
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C. Recreation 
1) Record whether there exists, within the area, greater than 100 ft2 of water greater than three feet in depth. This is used to estimate whether full body immersion is possible or likely. 
D. Maintenance 
1) Record what types of stream maintenance activities or special features occur in the sampling zone. Some of this information was previously on the front of the sheet and is used as an aid when determining aquatic life uses (e.g., existing on ongoing channel maintenance). 
E. Issues 
1) Record various potential sources of impact that may occur in or near the site. 
F. Measurements 
1) If some quantitative measurements of stream channel characteristics are collected they may be recorded here. It is likely, however, that more detailed stream measurements (e.g., geomorphic assessment) will be recorded on separate forms. 
G) Stream Maps and Diagram 
Stream maps for each site can be very important. The act of drawing a map usually helps to identify habitat types scored with the QHEI. It can also help later samples identify sampling sites and determine whether changes have occurred. The level of detail of the drawings will likely vary with the objective. For example, sites assessed for 401 purposes should have as much detail as possible to help in later decisions of habitat limitations or high potential. Two or three cross-sections of the stream can provide useful information on the stream bank, stream bottom, stream channel, and floodplain characteristics. 
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QHEI Pool/Riffle Development Metric 
Excellent Pool/Riffle Development: 
Pools - > 1 m Deep 

Glides - Only Transitional Habitats 
Runs - > 0.5 m Deep 
Riffles - Deep, Large Substrates Morphology - All Habitats Easily 
Definable, Riffles Narrow and Deep, Pools Wide with Deep and Shallow 
Sections 
Good 
Fair Pool/Riffle Development: 
Pools - Show Some Depth 
Variation 
Glides - Common 
Runs - Typically Absent 
Riffles - Poorly Defined, Shallow Morphology - Habitat Types Not 
As Distinct, Glides Typically Difficult 
to 
Separate From Pools and Riffles 



Fair-Poor 


Excellent 
Good Pool/Riffle Development: 
Pools - > 0.7 m Deep 
Glides - Mostly Transitional Habitats 
Runs - Deep, but < 0.5 m 
Riffles - Some Deep Areas, Large Substrates 
(At Least Large Gravels) 
Morphology - All Habitats Fairly Well Definable, 
Riffles Typically Narrower Than Most Pools 
Fair-Good 

Poor Pool/Riffle Development: 
Pools - Shallow if Present 
Glides - Predominant 
Runs - Absent 
Riffles - Absent, Or if Present 
Unstable and Shallow With Fine 
Substrates 
Morphology - Mostly Glide 
Characteristics, Riffles Ephemeral 
if Present 
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Qualitative Habitat Evaluation Index 
and Use Assessment Field Sheet 


QHEI Score: 

Stream & Location: 
RM: _ _ _._ Date: _ _/ _ _/ 06 
Scorers Full Name & Affiliation: 

River Code:_ _ 


_- _ _ _- _ _ 


_STORET #:_ 


_ _ _ _ _ (NAD 83 -Long.:) _ _ . _ _ _ 

1] SUBSTRATE 


Check ONLY Two substrate TYPE BOXES; 
estimate % or note every type present 


Lat./ decimal 


o


_ /8_ . _ _ _ _ 
Check ONE (Or 2 & average) 


Office verified 
location 

BEST TYPES 
BLDR /SLABS [10] 
BOULDER [9] 
COBBLE [8] GRAVEL [7] 
SAND [6] 
BEDROCK [5] 


POOL RIFFLE 


OTHER TYPES POOL RIFFLE 
HARDPAN [4] 
DETRITUS [3] 
MUCK [2] 
SILT [2] 
ARTIFICIAL [0] 
(Score natural substrates; ignore 


ORIGIN 
LIMESTONE [1] 
TILLS [1] 
WETLANDS [0] 
HARDPAN [0] 
SANDSTONE [0] 
RIP/RAP [0] 



SILT 
EDDED 



SS 


QUALITY 
HEAVY [-2] 
MODERATE [-1] 
NORMAL [0] 
FREE [1] 
EXTENSIVE [-2] MODERATE [-1] 



Substrate 
Maximum 

NUMBER OF BEST TYPES: 
Comments 


4 or more [2] sludge from point-sources) 
3 or less [0] 


LACUSTURINE [0] 
SHALE [-1] 
COAL FINES [-2] 


NORMAL [0] 
NONE [1] 


20 

2] INSTREAM COVER 



Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal 



AMOUNT 

quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest Check ONE (Or 2 & average) quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large 

diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools. 
EXTENSIVE >75% [11] 

UNDERCUT BANKS [1] 
OVERHANGING VEGETATION [1] 
SHALLOWS (IN SLOW WATER) [1] 
ROOTMATS [1] 
Comments 


POOLS > 70cm [2] 
ROOTWADS [1] BOULDERS [1] 


OXBOWS, BACKWATERS [1] 
AQUATIC MACROPHYTES [1] LOGS OR WOODY DEBRIS [1] 


MODERATE 25-75% [7] 
SPARSE 5-<25% [3] 
NEARLY ABSENT <5% [1] 
Cover 
Maximum 
20 

3] CHANNEL MORPHOLOGY Check ONE in each category (Or 2 & average) 

SINUOSITY 
HIGH [4] 
MODERATE [3] 
LOW [2] 
NONE [1] 
Comments 


DEVELOPMENT 
EXCELLENT [7] 
GOOD [5] 
FAIR [3] 
POOR [1] 


CHANNELIZATION 
NONE [6] 
RECOVERED [4] RECOVERING [3] 
RECENT OR NO RECOVERY [1] 


STABILITY 
HIGH [3] 
MODERATE [2] 
LOW [1] 



Channel Maximum 
20 

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for EACH BANK (Or 2 per bank & average) 

River right looking downstream 


L R RIPARIAN WIDTH 


LR 


FLOOD PLAIN QUALITY L R 

LR 


EROSION 
NONE / LITTLE [3] 
MODERATE [2] 
HEAVY / SEVERE [1] 


WIDE > 50m [4] 
MODERATE 10-50m [3] 
NARROW 5-10m [2] 
VERY NARROW < 5m [1] 


FOREST, SWAMP [3] 
SHRUB OR OLD FIELD [2] 
RESIDENTIAL, PARK, NEW FIELD [1] 
FENCED PASTURE [1] 


CONSERVATION TILLAGE [1] 
URBAN OR INDUSTRIAL [0] 
MINING / CONSTRUCTION [0] 
Indicate predominant land use(s) 

Comments 


NONE [0] 


OPEN PASTURE, ROWCROP [0] 


past 100m riparian. 


Riparian 
Maximum 
10 

5] POOL / GLIDE AND RIFFLE / RUN QUALITY 

MAXIMUM DEPTH 
CHANNEL WIDTH 
CURRENT VELOCITY 
Recreation Potential 
Check ONE (ONLY!) 
Check ONE (Or 2 & average) 
Check ALL that apply 
Primary Contact 

> 1m [6] 
0.7-<1m [4] 
0.4-<0.7m [2] 0.2-<0.4m [1] 


POOL WIDTH > RIFFLE WIDTH [2] 
POOL WIDTH = RIFFLE WIDTH [1] POOL WIDTH > RIFFLE WIDTH [0] 


TORRENTIAL [-1] 
VERY FAST [1] 
FAST [1] 
MODERATE [1] 


SLOW [1] 
INTERSTITIAL [-1] 
INTERMITTENT [-2] 
EDDIES [1] 


Secondary Contact 
(circle one and comment on back) 
Pool / 

< 0.2m [0] 
Comments 


Indicate for reach - pools and riffles. 


Current 
Maximum 
12 

Indicate for functional riffles; Best areas must be large enough to support a population 

of riffle-obligate species: 


Check ONE (Or 2 & average). 


NO RIFFLE [metric=0] 

RIFFLE DEPTH 
RUN DEPTH 
RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS 

BEST AREAS > 10cm [2] 
BEST AREAS 5-10cm [1] 
BEST AREAS < 5cm 
[metric=0] 


MAXIMUM > 50cm [2] 
MAXIMUM < 50cm [1] 


STABLE (e.g., Cobble, Boulder) [2] 
MOD. STABLE (e.g., Large Gravel) [1] UNSTABLE (e.g., Fine Gravel, Sand) [0] 


NONE [2] 
LOW [1] 
MODERATE [0] 



Riffle / 
Run 

Comments  
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A] SAMPLED REACH 
Check ALL that apply 


Comment RE: Reach consistency/ Is reach typical of steam?, Recreation/ Observed - Inferred, Other/ Sampling observations, Concerns, Access directions, etc. 

METHOD 
BOAT 
WADE L. LINE OTHER 
DISTANCE 
0.5 Km 
0.2 Km 
0.15 Km 0.12 Km OTHER 
meters 


STAGE 
1st -sample pass- 2nd 
HIGH 
UP 
NORMAL 
LOW DRY 
CLARITY 
1st --sample pass-- 2nd 
< 20 cm 
20-<40 cm 
40-70 cm 
> 70 cm/ CTB 
SECCHI DEPTH 



B] AESTHETICS 
NUISANCE ALGAE 
INVASIVE MACROPHYTES 
EXCESS TURBIDITY 
DISCOLORATION 
FOAM / SCUM 
OIL SHEEN 



D] MAINTENANCE 
PUBLIC / PRIVATE / BOTH / NA 
ACTIVE / HISTORIC / BOTH / NA 
YOUNG-SUCCESSION-OLD SPRAY / SNAG / REMOVED 
MODIFIED / DIPPED OUT / NA 
LEVEED / ONE SIDED 



Circle some & COMMENT 



E] ISSUES 
WWTP / CSO / NPDES / INDUSTRY 
HARDENED / URBAN / DIRT&GRIME 
CONTAMINATED / LANDFILL 
BMPs-CONSTRUCTION-SEDIMENT LOGGING / IRRIGATION / COOLING 
BANK / EROSION / SURFACE 



F] MEASUREMENTS 
x width 
x depth 
max. depth 
x bankfull width bankfull x depth 

CANOPY 
> 85%- OPEN 
55%-<85% 30%-<55% 


1st 
2nd 


cm 
cm 


TRASH / LITTER 
NUISANCE ODOR 
SLUDGE DEPOSITS 
CSOs/SSOs/OUTFALLS 


RELOCATED / CUTOFFS 
MOVING-BEDLOAD-STABLE 
ARMOURED / SLUMPS 
ISLANDS / SCOURED 


FALSE BANK / MANURE / LAGOON 
WASH H20 / TILE / H20 TABLE 
ACID / MINE / QUARRY / FLOW 
NATURAL / WETLAND / STAGNANT 


W/D ratio 
bankfull max. depth floodprone x2 width 
entrench. ratio 

10%-<30% 
<10%- CLOSED 


C] RECREATION 
POOL: 


AREA 
>100ft2 


DEPTH 
>3ft 


IMPOUNDED / DESICCATED 
FLOOD CONTROL / DRAINAGE 


PARK / GOLF / LAWN / HOME 
ATMOSPHERE / DATA PAUCITY 


Legacy Tree: 

Appendix F

Field Log Sheets

· Water Quality Forms

· Macrobenthic Field Forms

· Fish Community Field Forms

· Habitat Forms

	Stream Verification Form – WDNR 

	SITE NAME: _______________________________  DATE: __________  TIME: _______  VISIT #: __                 

	SWIMS ID: __________________   WBIC ID __________________  COUNTY ___________________

	

	STREAM VERIFICATION INFORMATION

	STREAM VERIFIED BY (fill in all that apply—if not verified, explain in comments section below):  

	· GPS

· Local contact
	· Gazetteer

· Not verified
	· Roads
	· Signs 
	· Other 

	COORDINATES
	LATITUDE
	LONGITUDE
	# of satellites

      _______
	GPS datum:  

________

	MAP
	_ _ . _ _ _ _ _ _ _
	- _ _ . _ _ _ _ _ _ _
	
	

	GPS 
	_ _ . _ _ _ _ _ _ _
	- _ _ . _ _ _ _ _ _ _
	
	

	
	

	CAN YOU SAMPLE THIS SITE?

	SAMPLEABLE  (check one below)
	NON-SAMPLEABLE  (check one below)

	· Wadeable –regular flowing water

· Wadeable –interrupted (reach >50% wet)

· Boatable –regular flowing water

· Boatable –interrupted (reach >50% wet)

· Altered –stream present but not as on map

· Other (explain)
	· Dry (reach <50% wet)—visited

· Dry (reach <50% wet)—not visited

· Map error (no evidence of stream channel)

· Impounded (submerged below lake)

· Wetland (no defined channel)

· No access –landowner denied access

· No access –landowner not contacted

· No access –unable/unsafe to reach site

	
	

	ELECTROFISHING GEAR

	· Stream Shocker
	· 1 Backpack
	· 2 Backpacks

	STREAM SIZE:
	PERSONNEL ON SITE VISIT:

	Stream width   ~__________ (m)
	
	

	Reach length   ~__________ (m)
	
	

	
	

	PHOTOS (write ID # and brief description for each photo—upstream, downstream, etc.):

	

	

	GENERAL COMMENTS/ DIRECTIONS TO SITE:
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Appendix G
Chain of Custody Forms

Appendix H

QA/QC Checklist

Contract Lab QA/QC Analysis Checklist for

SEDIMENT CHEMISTRY ANALYSIS

PROJECT NAME: ________________________________________________________

REVIEWER:
____________________________________________________________

DATE: ____________________________________________________________

1.  What sediment chemistry data has been collected (CHECK ALL THAT APPLY)?


Total Metals _____
PCBs _____
pH _____
TOC _____    

Dioxins/Furans _____ PAHs _____
Pesticides _____ DO _____
AVS _____     

SEM Metals _____ 
Particle Size _____ 
Other _____________

2.  Were the target detection limits met for each parameter?




YES
_____

NO 
_____ (UNACCEPTABLE)




3.  Were the Method Blanks less than the established MDL for each parameter?




YES
_____

NO 
_____ (UNACCEPTABLE)




4.  Did the results of Field Duplicate Analysis vary by less than the % RPD specified in the QAPP?




YES
_____

NO 
_____ (UNACCEPTABLE)




5.  Did the results of the Field Replicates Analysis vary by less than the % RPD specified in the QAPP?




YES
_____

NO 
_____ (UNACCEPTABLE)




6.  Did the surrogate spike recoveries meet the limits set forth in the QAPP?




YES
_____

NO 
_____ (UNACCEPTABLE)

7.  Did the MS/MSD recoveries meet the limits set forth in the QAPP?




YES
_____

NO 
_____ (UNACCEPTABLE)

8.  Did the RPD (%) of the MS/MSD sample set meet the limits set forth in the QAPP?




YES
_____

NO 
_____ (UNACCEPTABLE)

9.  Did the initial calibration verification standards meet the requirements set forth in the QAPP?




YES
_____

NO 
_____ (UNACCEPTABLE)




10.  Were any level of contaminants detected above the MDL for the trip blanks and storage blanks?




YES
_____ (UNACCEPTABLE)

NO 
_____




11.  Did all required analysis take place within the required holding time protocols set forth in the QAPP?




YES
_____ 

NO 
_____
(UNACCEPTABLE)


12.  Did the laboratory duplicates vary by less than the % RPD specified in the QAPP?




YES
_____ 

NO 
_____
(UNACCEPTABLE)

13.  Are measured dry weight contaminant concentrations reported?  (Note: Conversion from wet weight to dry weight concentration may occur ONLY if data on moisture or TOC are provided.  Nominal concentrations are unacceptable.)

YES _____ 

NO _____ (UNACCEPTABLE)


14.
Please provide details for all of the "UNACCEPTABLE" marked above.  Include details on the specific analytes affected by any QA/QC discrepancies, and recommendations regarding usability of data.

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________

__________________________________________________________________________
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