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Purpose 

This technical standard operating procedure (TSOP) describes the method for 

processing, sorting, and preparing macroinvertebrate samples for taxonomic 

identification in a consistent manner to yield high quality, reproducible, and reportable 

data for making aquatic life use assessments. Macroinvertebrate samples processed 

using this TSOP include those collected using the Indiana Department of Environmental 

Management (IDEM) Multihabitat (MHAB; IDEM 2023a), Hester-Dendy (H-D; IDEM 

2023b), and Riffle Kick (KICK; IDEM 1992) methods as well as the United States 

Environmental Protection Agency (U.S. EPA) National Aquatic Resource Survey 

(NARS) methodology for sampling benthic macroinvertebrates in lakes (U.S. EPA 2022) 

and wadeable streams and rivers (U.S. EPA 2017). 

Scope 

This TSOP applies to agency staff located in the Office of Water Quality (OWQ), 

Watershed Assessment and Planning Branch (WAPB) responsible for processing and 

identifying macroinvertebrate community samples collected from rivers, streams, and 

lakes as part of IDEM’s ambient water quality monitoring program. This TSOP covers 

the processes of sub-sampling and methods for the enumeration and identification of 

macroinvertebrates. 
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1.0. Overview Flowchart 

 

2.0. Procedure 

2.1. Procedural Flowchart 

Step 1-5 procedural flowcharts are shown in Section 2.2, followed by the 

step-by-step descriptions. 

2.2. Procedural Steps 

Step 1. Select and prepare an unprocessed sample from storage. 

 

Begin Process
Step 1: Select and prepare 
unprocessed sample from 

storage

What type of 
sample was 
selected?

Step 2: Subsample 
unprocessed 

samples

Step 3: Pick
macroinvertebrates from 

subsample

Step 4: Identify and 
enumerate 

macroinvertebrates

Step 5: Store completed 
samples

End Process

MHAB
HD,
Kick/Jab, 
Lake
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Begin process
Step 1.

A. Select
unprocessed 

macroinvertebrate 
sample 

container(s) from 
storage

B. Complete 
IDEM Chain of 

Custody form to 
sign out

containers 

C. Print labels
and blank lab 

datasheet for 
the sample

D. What 
type of 

sample is 
this?

Step 
2.A

Step 
2.K

Step 3

EPA (2017) 
subsampling 

methods

MHAB
HD or 
Kick/Jab

Lake

 
A. Select an unprocessed macroinvertebrate sample container 

from the flammable cabinets in the IDEM macroinvertebrate 

laboratory (Room 125) or IDEM macroinvertebrate sample 

storage room (Room 122). If the unprocessed 

macroinvertebrate sample consists of more than one container 

(i.e., the label contains “1 of 2” or “2 of 2”) locate both sample 

containers before proceeding. 

B. Complete the following columns of the IDEM OWQ Biological 

Studies Laboratory Chain of Custody form (Appendix 1) to sign 

out the sample containers selected in Step 1.A.: 

1. Sample Type: Enter a brief description of the project the 

sample was collected under (e.g., “2021 Probabilistic”). 

2. Macro number: Identification number for macroinvertebrate 

community samples consisting of the last two digits of the 

year the sample was collected, two digits for the month the 

sample was collected, two digits for the day the sample 

was collected, one digit for the crew chief’s assigned 

logbook identification number, and two digits for the 

chronological order in which the sample was collected that 

day (YYMMDD###). For example, the third sample 

collected on 7/30/2021 using logbook #7 would have 

Macro# 210730703. 

3. AIMS sample number: AA/AB/AC number assigned to 

each individual watershed sampling event conducted by 
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IDEM OWQ field crews and used to identify the sampling 

event in the AIMSII database. 

4. The volume and number of sample containers removed for 

processing. 

5. Removed from Storage for Processing: The date 

(MM/DD/YYYY) and time (24 hr.) the sample was 

removed. 

6. Processing Room number: The room number for the 

laboratory in which the sample will be processed. 

7. Initials: The initials of the sample processor. 

C. Print two blank copies of the “Macroinvertebrate lab datasheet” 

(Appendix 2), one copy of the “Macroinvertebrate labels” 

(Appendix 3) associated with the sample that will be processed, 

and one blank copy of the “Macroinvertebrate slide record” 

(Appendix 4). The “Macroinvertebrate labels” form should be 

printed on “Rite in the Rain ©” or other waterproof archival 

paper using a laser printer and then paper clipped to the 

“Macroinvertebrate lab datasheet” and “Macroinvertebrate slide 

record” forms. Instructions for locating these forms can be found 

beginning on page 45 of the AIMSII User Guide (IDEM 2023). 

D. If the unprocessed macroinvertebrate sample type is: 

1. H-D, KICK, Transect Jab (TJ) or Transect Kick (TK) – go to 

Step 2.A. 

2. National Lake Assessment (NLA) – See steps 1-9 of 

Section 5.5.2 Subsampling and 1-10 of Section 5.5.3 

Sorting of EPA 2022 for instructions on processing these 

samples, then go to Step 2.K. 

3. MHAB – go to Step 3 
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Step 2. Subsample unprocessed samples 

Step 2

A. Pour contents of 
container(s) 

through 500um 
mesh sieve and 
into storage tray

B. What 
type of 

sample is 
this?

C. Remove all 
macroinvertebrate
s and debris from 

HD plates

D. Empty 
contents of 

sieve into Caton 
tray for 

E. What 
type of 

sample is 
this?

F. Randomly select 
a square from tray 

and remove 
material from 

square to petri dish

G. Using dissecting 
scope, count and 

remove all organisms 
from petri dish, place 
into 250ml Nalgene, 
and empty remaining 
contents into residual 

container

H. Has target 
number of 
organisms 

been 

I. Is this a 
PSE 

sample?

K. Is this 
sample a 

lab 
duplicate?

J. Second staff 
person sorts 

through residuals 
and removes and 

counts any 
additiional 
organisms

L. Repeat steps 
2.H-2.J to complete 

a second pick of 
organisms from the 

sample 

M. Fill out new 
Macro Sample 

Label and add to 
250ml Nalgene, 

along with original 
label

N. Will
sample 

have timed 
pick 

component?

O. Use forceps to 
remove specimens 

from tray for 
specified length of 

time. Place 
specimens into new 

250 mL Nalgene

P. Fill out new 
Macro Sample 

Label and add to 
250ml Nalgene, 

along with original 
label

Q. Return picked 
subsample to 
storage and
complete Chain 
of Custody form 
to sign in 

R. Remove excess 
water from sample 

material and return to 
original sample jar(s) 
until subsample has 

been identified

Step 
3

HD

Other

TJ

HD, TK

No

Yes Yes

Yes

Yes

No

No

No
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A. Place a stainless-steel sieve with 500µm mesh openings into an 

empty processing tray (or plastic storage container, such as the 

ones used while field subsampling) slightly larger than the sieve. 

Empty the contents of the sample container(s) into the sieve 

and use tap water to rinse any remaining contents from the 

sample container into the sieve. 

1. Locate and remove the sample label(s) that was placed 

into the sample container(s) when the sample was 

collected and check that the Macro #, IDEM Sample # and 

any other identifying information matches the information 

on the sample container lid, the “Macro Count Labels”, and 

the “MHAB Report” or the “KickHD Report”. If any of the 

sample numbers do not match, check the original copies of 

the field data sheet (Appendix 5) and QHEI form (Appendix 

6), and the macroinvertebrate field logbook entry 

(Appendix 7) to resolve the discrepancy. Retain the sample 

label(s). 

B. If the macroinvertebrate type is: 

1. H-D – go to Step 2.C. 

2. KICK, Transect Jab (TJ), or Transect Kick (TK) – go to 

Step 2.D. 

C. Select an individual plate from the disassembled H-D sampler 

components in the sieve and use a glass microscope slide (or 

other flat-edged utensil) to scrape any macroinvertebrates or 

debris from all faces and edges of the plate into the sieve. Use 

the squeeze bottle filled with 80% isopropyl alcohol to rinse any 

scraped slides. Place the scraped H-D plates into a large tray to 

dry. H-D plates which are broken, showing signs of wear, or 

were deployed in areas of known sediment contamination 

should be discarded. 

D. Remove the sieve from the processing tray and rinse under a 

gentle stream of tap water until the rinse water flows clearly. 

Empty the contents of the sieve into a 30-square wire mesh 

Caton tray placed into its associated plastic tray for 

subsampling. Use a squeeze bottle filled with tap water to rinse 

any remaining material from the sieve into the Caton tray. Pour 

the preservative from the processing tray back into the original 

sample container(s), then rinse and dry the processing tray. Add 

tap water to the plastic subsampling tray until there is about 1 

cm of water covering the bottom of the tray (about 750ml) and 
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then use forceps or gentle agitation to spread the contents 

relatively evenly throughout the tray. The water level in the 

Caton tray should be just enough to keep the sample wet but 

not so much that material begins floating. If the tray does not 

appear level, increase the height of the lowest corner or edge. 

E. If the macroinvertebrate sample type is: 

1. H-D, KICK, or Transect Kick (TK) – go to Step 2.F. 

2. Transect Jab (TJ) – go to Step 2.N. 

F. Use a random number generator (i.e., www.random.org) to 

select a square. Place the subsampling device over the borders 

of the selected square. Use a pipette, forceps, spade tip forceps 

or other tools (e.g., a spoon or a putty knife) to remove as much 

of the material from within the randomly selected square as 

possible and place this material into the bottom half of a glass 

petri dish. Add tap water to the petri dish until all the material is 

submerged. For organisms and other material that are on the 

borders of the square, if over half of it is within the square, then 

remove it as well. 

G. Place the petri dish underneath a dissecting microscope. Use 

forceps to remove all organisms from the petri dish and place 

them into a 250ml Nalgene jar filled halfway with 80% isopropyl 

alcohol. Use a tally counter to count each individual specimen 

that is removed. Record the square the subsample was taken 

from, and the number of organisms removed from it; also record 

the current total number of removed organisms. Continue 

counting and removing organisms even if the target number of 

organisms has been reached (e.g., pick the last selected square 

to completion). Once all apparent organisms have been 

removed, empty the remaining contents of the petri dish into a 

temporary sample residual container. Follow these rules about 

deciding if a specimen should be counted: 

1. Exuvia, empty mollusk shells, terrestrial organisms, 

vertebrates, and organisms without heads are not counted. 

Currently, all organisms that live within the water column 

(e.g., the Hemiptera families Corixidae or Nepiidae) or on 

the water surface (e.g., the Hemiptera families Geriidae or 

Veliidae; Collembola) are counted. 

2. Microcrustaceans such as Cladocera, Copepoda, or 

Ostracoda are not counted; all crayfish, freshwater shrimp, 

Amphipoda, and aquatic Isopoda are counted. 

http://www.random.org/
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H. Has the target number of organisms (100 ± 10% for KICK or H-

D; 300 + up to 10% for Transect Kick; or other goal specified in 

project workplan) been met? (Note: if 25% of the squares in the 

subsampling tray have been removed and fewer than 25% of 

the required number of organisms have been counted, the 

remainder of the tray can be consolidated, and all specimens 

removed.) 

1. Yes – go to Step 2.I. 

2. No – return to Step 2.F. 

I. Is this sample a Percent Sorting Efficiency (PSE) sample (i.e., 

first five samples and every 10th sample thereafter for each 

individual staff member)? 

1. Yes – go to Step 2.J. 

2. No – go to Step 2.K. 

J. A second staff person will empty the contents of the temporary 

sample residual container into a petri dish and remove any 

additional specimens that are encountered. These specimens 

are counted separately with a tally counter and then added to 

the same container as the subsample (note: these specimens 

are only counted and not identified at this time). The number of 

missed organisms is then entered into the “Residuals” section of 

the “MHAB Report” or “KickHD Report” lab bench sheet along 

with the initials of the second staff person and date the residuals 

were re-picked. After the residual organisms have been picked, 

the remaining material may be poured through a sieve and 

disposed. 

K. Is this sample a lab duplicate sample (i.e., every 10th sample 

processed by a lab staff during a given year)? 

1. Yes – go to Step 2.L. 

2. No – go to Step 2.M. 

L. If enough sample material remains for a second pick, return to 

Step 2.H, and complete a second pick of the appropriate 

subsample size of organisms following Steps 2.H–2.J. If the 

Normal of this sample is a PSE sample, then the residuals of 

the lab duplicate sample do not require a residual pick. 

Specimens removed as a lab duplicate are stored in a separate 

sample jar. If there is not enough sample material remaining 

after the initial pick, then treat the next viable sample as the lab 

duplicate instead. 
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M. Remove a sample label from the “Macro Sample Labels” sheet 

and write the initials of the sample processor and the date the 

sample processing was completed on the back of the label. A 

lab duplicate sample has “.5” added to the end of the IDEM 

Sample # and Macro # on the label. Insert the new label and the 

original label into the 250ml Nalgene jar. Add additional 80% 

isopropyl alcohol until the jar is 75% full. 

N. Will this sample have a timed pick component? 

1. Yes – go to Step 2.O. 

2. No – go to Step 2.Q. 

O. Use a pair of forceps to remove specimens from the sample tray 

for the specified length of time (5 minutes, 10 minutes, 15 

minutes). All removed specimens are placed into a separate 

250ml Nalgene jar from the random subsample. Specimens are 

picked on a single organism basis with the goals of obtaining 

the greatest diversity and number of specimens within the given 

picking time. 

P. Remove a sample label from the “Macro Sample Labels” sheet 

and write the initials of the sample processor and the date the 

sample processing was completed on the back of the label. 

Insert the new label and the original label into the 250ml 

Nalgene jar. Depending on the length of time that the sample 

was picked, add “.05”, “.10” or “.15” to the end of the IDEM 

Sample # and Macro #. Add additional 80% isopropyl alcohol 

until the jar is 75% full. 

Q. Return the picked subsample to the flammable storage cabinet 

used for storing samples. Complete the following columns of the 

IDEM OWQ Biological Studies Laboratory Chain of Custody 

form (Appendix 1) to sign in the subsample containers (Note: 

this step is only completed if identification of the subsample will 

not begin immediately after the sample is picked. Otherwise, 

proceed directly to Step 2.R and then Step 3.C): 

1. Placed in sorage after processing: The date 

(MM/DD/YYYY) and time (24 hr.) the sample was returned 

to storage. 

2. Storage room number: The room in which the sample will 

be stored. 

3. Initials: The initials of the sample processor. 

4. Number of Nalgene voucher jars: The number of 250ml 

jars containing the subsample. 
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R. Pour the remaining sample material through a sieve to 

remove excess water. Transfer the remaining sample 

material to the original sample jar(s) containing the original 

sample preservative and insert a new sample label that 

indicates that this is a sample remainder. Return this 

remainder container to the flammable storage cabinet. This 

container should be maintained until the subsample(s) taken 

from it have been identified and verified. If no new or rare 

taxa were encountered, the remaining sample can be 

drained of its preservative and disposed of into a trash can in 

a well-ventilated room. 

 

Step 3. Remove macroinvertebrates from subsample. 

Step 
3

A. Select 
processed sample 
container(s) from 

storage

D. Decant alcohol
from contents of 
sample jar and 
place contents 
into petri dish

B. Complete 
Chain of 
Custody form 
to sign out 
sample

C. Locate
laboratory 
bench sheet 
and labels for 
sample

E. Remove
macroinvertebrate
s from petri dish 
and place into 

organizing 
containers

F. Is this a 
PSE 

sample?

Step 
4

Step 
4

Step 
2.J

Yes No

 
A. Select a processed macroinvertebrate sample container from 

the flammable cabinets in the IDEM macroinvertebrate 

laboratory (Room 125) or IDEM macroinvertebrate storage room 

(Room 122). If the macroinvertebrate sample consists of more 

than one container (i.e., the label contains “1 of 2” or “2 of 2”) 

locate both sample containers before proceeding. 

B. Complete the following columns of the IDEM OWQ Biological 

Studies Laboratory Chain of Custody form (Appendix 1) to sign 

out the sample container selected in Step 3.A. 
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1. Sample type: Enter “M” for macroinvertebrate sample type 

and a brief description of the project (e.g., “2021 

Probabilistic”). 

2. Macro number: Identification number for macroinvertebrate 

community samples consisting of the last two digits of the 

current year, two digits for the current month, two digits for 

the current day, one digit for the crew chief’s assigned 

logbook identification number, and two digits for the 

chronological order in which the sample was collected that 

day (YYMMDD###). For example, the third sample 

collected on 7/30/2021 using logbook #7 would have 

Macro# 210730703. 

3. AIMS sample number: AA/AB/AC number assigned to 

each individual watershed sampling event conducted by 

IDEM OWQ field crews and used to identify the sampling 

event in the AIMSII database. 

4. The volume and number of sample containers removed for 

processing. 

5. Removed from Storage for Processing: The date 

(MM/DD/YYYY) and time (24 hr.) the sample was 

removed. 

6. Processing Room number: The Room # for the laboratory 

in which the sample will be processed. 

7. Initials: The initials of the sample processor. 

C. Locate the laboratory bench sheet and sample labels that were 

printed in Step 1.C. If these sheets are not available, follow the 

instructions in Step 1.C to create new bench sheets (i.e., an 

unprocessed MHAB sample). 

D. Agitate the contents of the subsample container, decant excess 

isopropanol through a sieve into a waste container, and slowly 

pour the remaining contents into a petri dish (or more than one 

petri dish if necessary). Rinse sieve and subsample container 

into the petri dish with 80% isopropanol to ensure all organisms 

have been collected. Remove the sample label from the petri 

dish and confirm that the sample identification numbers match 

those that are on the sample jar label. If the contents of the petri 

dish are cloudy due to sediment suspended in the alcohol, allow 

the sediments to settle to the bottom of the dish before 

proceeding. 
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E. Use fine tipped forceps to remove macroinvertebrates from the 

petri dish and place them into a series of watch glasses or spot 

plate wells filled with 80% isopropanol. Removed 

macroinvertebrates can be organized into groups or orders (i.e., 

a watch glass containing Ephemeroptera, Plecoptera and 

Trichoptera; another watch glass containing Coleoptera and 

Hemiptera) to facilitate identification. 

F. Is this sample a PSE MHAB sample?  

1. Yes – follow the instructions in Step 2.J for completing a 

residual pick then go to Step 4 

2. No – go to Step 4. 

 

Step 4. Identify and enumerate macroinvertebrate samples. 

 

Step 
4

A. Select a group 
of 

macroinvertebrate
s and identify to 
lowest practical 

B. Place all 
specimens with the 

same ID into a 
glass shell vial with 
label, alcohol, and 

cotton stopper

D. Have all 
specimens 
that do not 

require slide 
mounting 

been IDed?

E. Do you have 
taxa which 

require slide 
mounting for 

proper 
identification?

Step 
5

C. Enter ID
and number of 
individuals on 
bench sheet

F. Label and 
prepare glass 

slide

G. Mount 
necessary 
specimens

or body 
parts

H. Place filled 
slides into 

fume hood to 
dry for 2+ 

weeks

I. Once slides are 
dry, identify 

specimens to 
lowest practical 
taxinomic level 
and write ID on 

slide record sheet

J. Enter ID
and number of 
individuals on 
bench sheet

Step 
5

Yes

Yes

No

No
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A. Select a watch glass or spot plate well containing a group of 

taxonomically similar macroinvertebrates. Identify these 

specimens to the lowest practical taxonomic level using 

recommended taxonomic references listed in Appendix 8. (Note: 

oligochaetes and chironomids are not identified at this time. 

Also, identifications for the KICK and H-D sample types are 

generally taken to family level). If a specimen requires a slide 

mount of specific body parts (i.e., legs or mouthparts) see the 

instructions for making slides in Step 4.F. 

B. All specimens that are identified to the same taxonomic 

identification are placed into a glass shell vial (typically, 1 dram 

but 2-dram, 4-dram and 1-ounce olive jars may also be used if 

there are numerous or large specimens). A single label is cut 

out from the Macroinvertebrate Label sheet page (Appendix 3) 

and the identification of the specimens, initials of the identifier 

and date the specimens were identified is written on the label. If 

a slide was used in the identification, enter the slide number and 

position of the slide-mounted part in the notes onto the label. 

The label is inserted into the vial with the identification visible to 

the outside of the vial and the vial is then filled with 80% 

isopropyl alcohol from a squeeze bottle. A piece of cotton is 

rolled into a ball, soaked in 80% isopropyl alcohol, and inserted 

into the end of vial (the cotton ball should stay in place when the 

vial is inverted but not be so large as to crush any specimens in 

the vial). Also, place the specimen associated with that slide 

mount into a smaller vial, which is then placed into the larger 

vial. Include a small label listing the slide number associated 

with that specimen in the smaller vial. 

C. Enter the taxonomic identification of the specimens into the 

uppermost blank line of the macroinvertebrate bench sheet. 

Include the number of specimens of those taxa and any 

pertinent notes regarding the identification (i.e., number of 

larvae or juveniles and adults, number of male or female 

specimens; if a slide was used in the identification, enter the 

slide number and position of the slide mounted part in the 

notes). 

D. Have all specimens that do not require slide mounting been 

identified? 

1. Yes – go to Step 4.E. 

2. No – return to Step 4.A. 
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E. Do you have taxa which require slide mounting for proper 

identification (i.e., chironomids, oligochaetes, or elmid beetles)? 

1. Yes – go to Step 4.F. 

2. No – go to Step 5. 

F. Locate a glass slide. On the frosted or white end of the slide 

write the Sampling Event #, Macro #, stream name and slide 

number. The slide number consists of the first initial of the 

identifier, two digits for the year the sample was collected and 

then three digits for the order in which the slide was made. 

While wearing gloves and using a fume hood or fume extractors 

turned to the highest setting, place a drop of mounting media 

(PVA or CMCP mixture) onto the left area of the slide. 

G. Mounting taxa: 

1. Mounting body parts of large taxa: For any taxa that 

requires examining specific body parts under a compound 

microscope (e.g., Baetid mouthparts or Elmid genitals), 

mount the body parts from at least one specimen per 10 

individuals. Once you have dissected the necessary body 

parts from a specimen, pick them up with forceps, dab 

them against a piece of Kimwipe to remove excess 

alcohol, and place into the mounting media. Lower a 12mm 

diameter round glass cover slip onto the body parts. If 

possible, all pieces from a single specimen should be 

mounted under a single cover slip. Repeat this process for 

each necessary specimen. In the slide record sheet 

(Appendix 4), enter the slide number, ascending numbers 

for the number of cover slips that were placed on the slide, 

and what body parts were mounted. These slides may be 

identified immediately and then placed within the fume 

hood to dry. 

2. Mounting chironomid larvae: Select up to six chironomid 

specimens that appear to be the same size, starting with 

the largest specimens and moving towards smaller 

specimens. Picking them up with forceps, dab them 

against a piece of Kimwipe to remove excess alcohol, and 

place into the mounting media. With very large specimens 

you may only be able to place three specimens into one 

drop of mounting media. Using forceps and a probe, 

arrange the specimens so that they have the same 

orientation with the head pointed towards the bottom edge 
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of the slide and the curvature of the body pointed towards 

the left side of the slide. If the specimens are very large, 

the head may need to be removed and placed near the 

body with the ventral side pointing up. Lower a 12mm x 12 

mm glass cover slip onto the specimens and gently press 

or slide the slip so that the heads are pointed ventral side 

up and the mandibles spread outwards. Repeat the 

process for a second drop of mounting media placed on 

the right side of the slide. In the slide record sheet 

(Appendix 4) enter the slide number and ascending 

numbers for the number of chironomid larvae that were 

placed on the slide. 

3. Mounting chironomid pupae: Chironomid pupae are placed 

into the mounting media and the abdomen is separated 

from the head and thorax using a pin or forceps. The head 

should be mounted pointing towards the bottom of the slide 

and the abdomen should be mounted with the dorsal side 

pointed up. In the slide record sheet (Appendix 4) enter the 

slide number and ascending numbers for the number of 

chironomid pupae that were placed on the slide. 

4. Mounting oligochaete specimens: Oligochaete specimens 

are placed in a row with the heads (if determinable) 

pointing down. Place a cover slip on top. In the slide record 

sheet (Appendix 4) enter the slide number and ascending 

numbers for the number of oligochaetes that were placed 

on the slide. 

H. Once a slide has been filled with specimens, it should be placed 

within the fume hood to dry. CMCP mounting resin, slides, and 

other equipment necessary to be stored in the fume hood 

should be placed as far from hood vents as possible. Slides 

should be allowed to dry for at least two weeks to ensure 

optimal conditions for taxa identification. While drying, slides 

should be checked regularly for the formation of air bubbles. If 

air bubbles are present, they should be filled in with additional 

mounting medium. 

I. Once slides have dried sufficiently, select a slide. Identify these 

specimens to the lowest practical taxonomic level using 

recommended taxonomic references, specified in Appendix 8. 

Once you identify a mounted specimen, write the taxa name 
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with the specimen’s corresponding number on the slide record 

sheet. 

J. Once all slide-mounted taxa have been identified, enter the 

taxonomic identification of the specimens into the uppermost 

blank line of the macroinvertebrate bench sheet. Include the 

number of specimens of that taxon and any pertinent notes 

regarding the identification (i.e., number of larva or pupa). 

 

Step 5. Store completed samples. 

Step 
5

A. Place all 
individual 

specimen vials 
into labelled 16oz 
glass olive jar(s)

B. Complete 
Chain of 
Custody form 
to sign sample 
back in

C. Place all 
identified slides 
within labelled 

slide box 

D. Maintain all 
completed 
samples in 
storage for 
10+ years

End Process

 
A. Once all specimens have been identified or slide-mounted, 

place all the individual specimen vials into a larger 16-ounce 

glass olive jar (use two jars if one is not large enough). Place 

vials into the jars with the cotton stuffed end pointing up and 

pour enough 80% isopropyl alcohol into jars to cover all the 

specimen vials. Place the original sample label into the jar or 

into the “1 of 2” jar if more than one storage jar is being used. 

Create a second sample label for the “2 of 2” jar. If the label 

tape from the original sample is still available place it onto the 

side of the “1 of 1” jar. Write in permanent marker on top of both 

jars the AIMS sample number, Macro number, stream name, 

and “1 of 2” or “2 of 2” if necessary. If the sample is part of a 

“Normal-Duplicate” sample pair, place a colored sticker on top 

of the jar if it is the “Normal” sample. 

B. Place the sample jar back into storage. Fill out the following 

sections of the COC form (Appendix 1): Returned to storage, 

date and time, room number and initials. Update any progress 

charts, noting completion of Stage 1 for the sample. 

C. Once slides have been identified, place them within a slide box 

for storage. The outside of the slide box should be labeled with 

the identifier’s name, sampling year, and type of samples the 
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slides are associated with (i.e., MHAB, KICK, H-D, Transect 

Jab, Transect Kick). Record the slide’s AIMS sample number 

and slide number in the box’s slide index. 

D. Once samples have been placed into storage, they will be kept 

for a minimum of 10 years, to allow time for any required further 

review of the samples. After 10 years, all samples from a given 

sampling year will be removed from storage. Any specimens 

that may be a new state distribution record or a new species 

that could be added to the macroinvertebrate reference 

collection will be sent to an independent expert for verification 

and then added to the reference collection for indefinite storage. 

All other specimens will be offered to researchers or 

organizations that may have an interest in the collection. If 

specimens are unable to be dispersed to others, they will be 

disposed. 

2.3. Related Technical Issues 

A. Health and Safety Warnings 

1. Ventilation systems 

a. Fume Hood 

i. Turn on fume hood before opening. 

ii. Proper user height for fume hood is 6-8 inches. 

iii. Limit storage of chemicals, slides, etc. to necessary 

amounts to ensure adequate air flow. Store items away 

from vents. 

b. Extraction arms 

i. Use extraction arms on the highest setting. 

ii. Face of extraction arm should be placed as close to 

working area as possible, ideally 2-3 inches.  

2. Before using isopropyl alcohol, review the Safety Data Sheet (SDS) 

stored in the macroinvertebrate laboratory in the IDEM Shadeland 

office and be sure to wear required PPE. 

a. Isopropyl alcohol poses the following health hazards: 

i. H225 Flammable liquid 

ii. H319 Causes serious eye irritation. 

iii. H336 May cause drowsiness or dizziness. 

iv. Harmful to aquatic life 

b. Required PPE: 

i. None, but gloves and eyewear are available. 

c. Proper spill clean-up:  
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i. Notify Chemical Hygiene Officer (CHO) of spill for 

assistance in cleanup and waste disposal. 

ii. Less than 100 ml: Wipe spill with paper towel and dispose 

of in well-ventilated trash receptacle. 

iii. More than 100 ml: Locate spill clean-up station and use 

chemical absorbers to absorb spill. Place soiled chemical 

absorbing pads into air-tight plastic bag provided in spill 

clean-up station. Store bag in flammable cabinet. 

Coordinate with CHO for proper disposal of waste.  

3. Before using CMCP, review the SDS stored in the 

macroinvertebrate laboratory in the IDEM Shadeland office and be 

sure to wear required PPE. 

a. CMCP poses the following health hazards: 

i. H331 Toxic if inhaled. 

ii. H371 May cause damage to organs. 

iii. H314 Causes severe skin burns and eye damage. 

iv. H302 Harmful if swallowed. 

b. Required PPE: 

i. Chemical resistant latex or nitrile gloves 

ii. Adequate ventilation (extraction arms set to the highest 

setting or fume hood) 

c. Proper spill clean-up:  

i. Notify CHO of spill for assistance in cleanup and waste 

disposal. 

ii. Less than 10 mL: Wearing gloves, wipe spill with paper 

towel and dispose of in well-ventilated trash receptacle. 

iii. More than 10 mL: Increase airflow into room by opening 

doors, windows, turning on fume hood, etc. Wearing 

gloves, locate spill clean-up station and use chemical 

absorbers to absorb spill. Place soiled chemical absorbing 

pads into air-tight plastic bag provided in spill clean-up 

station. Coordinate with CHO for proper disposal of waste.  

B. Cautions 

1. Ensure that in-process picking samples are kept moist with 

sufficient water and covered when not actively being picked. 

2. Ensure that samples that are in watch glasses or spot plate wells 

have sufficient alcohol to prevent specimens from becoming dry. 

Stack watch glasses and cover (i.e., with a 500ml Nalgene wide 

mouth jar) if they will not be processed in one day. If they cannot be 
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identified within several days, they should be emptied into a 

container and re-sorted when possible.  

3. Make sure that slides have enough mounting media and add more 

if needed to prevent the development of “air fingers” or bubbles. 

4. Follow manufacturer’s instructions for microscope cleaning and 

maintenance. 

C. Interferences 

1. Improper storage of specimens at any point during the process may 

result in specimens drying out, which makes them fragile and often 

degrades identifying characteristics. This may result in incorrect or 

insufficiently specific identifications. 

D. Calibration 

1. The ocular micrometer on the Leica DM750 microscope was 

calibrated with a stage micrometer to ensure that measurements 

are accurate. The calibration was done before the ocular reticle 

was used for measurements. It is unknown whether the stage 

micrometer is traceable to a NIST standard. 

E. Troubleshooting 

1. Not applicable 

3.0. Roles 

3.1. Responsibilities 

A. IDEM biologist 

1. Processes macroinvertebrate samples 

2. Identifies and enumerates macroinvertebrate samples. 

3. Processes appropriate taxa to be made into permanent mounts. 

4. Records taxonomic information in AIMSII 

5. Exercises proper laboratory safety – read SDS sheets, use 

ventilation systems when required, and use appropriate PPE. 

B. Chemical hygiene officer 

1. Conduct weekly safety inspections in macroinvertebrate lab and 

storage rooms, including eyewash fountains, safety showers, and 

fire extinguishers. 

2. Coordinate the proper disposal of hazardous chemical waste from 

the macroinvertebrate lab and storage rooms annually. 

3. Conduct annual safety training on macroinvertebrate lab equipment 

and procedures. This includes reading and interpreting a Material 

SDS, using Personal Protective Equipment (PPE) when handling 
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hazardous chemicals, operation of safety equipment (i.e., hoods, 

eyewash fountains, safety showers, fire extinguishers), and proper 

labeling and storage of hazardous chemicals. 

4.  Help coordinate the annual maintenance and inspection of 

ventilation systems. This includes inspection of motors, fans, 

pulleys, and belts, as well as routine lubrication. 

5.  Physical copies of the Material SDS’s in each lab and storage 

room must be maintained and updated annually or whenever a 

chemical is added. This includes the MSDS On-line application. 

6. Respond to emergency spills/leaks in macroinvertebrate lab and 

storage rooms (coordinating appropriate cleanup and disposal, 

notification of Agency Health and Safety Director, completion of 

spill forms, recommendations for future spill prevention). 

C. Quality control taxonomist 

1. Perform taxonomic verification and enumeration on internal quality 

control samples. 

D. Lab custodian 

1. Maintains historic macroinvertebrate samples for at least 10 years 

after identification. 

2. Works with potential interested parties to disburse historic samples 

after a 10-year holding period. 

3. Properly disposes of any samples that cannot be disbursed when 

historic samples are unable to be stored. 

4. Maintain macroinvertebrate reference collection, including getting 

potential reference specimens verified by an outside taxonomist. 

3.2. Training requirements 

A. Macroinvertebrate identification 

1. IDEM biologist 

2. Quality control taxonomist 

B. Slide mounting 

1. IDEM biologist 

C. Macroinvertebrate sample receiving and check in/out of the laboratory. 

1. IDEM biologist 

2. Lab custodian 

D. Handling and disposal procedures of laboratory chemicals 

1. IDEM biologist 

2. Chemical hygiene officer 

3. Lab custodian 
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4.0. Required Forms, Equipment, or Software List 

4.1. Forms 

A. IDEM OWQ Biological Studies Laboratory Chain of Custody 

B. Macroinvertebrate lab datasheet 

C. Macroinvertebrate slide record sheet 

4.2. Equipment 

A. Straight Forceps (4A and finer tipped) 

B. Bent-tipped forceps 

C. Lead pencil 

D. Archival ink pen 

E. Rite-in-the-Rain paper (or other waterproof archival paper) 

F. 80% Isopropyl alcohol 

G. 500ml squeeze bottles 

H. Fine tip permanent marker 

I. Watch glasses 

J. Ceramic spot plates 

K. White labeling tape 

L. 12 mm x 12 mm square glass coverslips 

M. 12 mm round glass coverslips 

N. Fume hood 

O. Nederman fume extractor arms 

P. Glass microscope slides with a frosted edge for writing 

Q. Scissors 

R. Kim-Wipes cleaning tissues 

S. Lens paper 

T. Microscope slide boxes 

U. Glass cleaner 

V. Chemical resistant gloves (latex or nitrile) 

W. 500 µm sieve (U.S. Standard No. 35 sieve) 

X. Immersion oil for microscopy 

Y. Nikon MZ800N Dissecting Scope or similar 

Z. Leica DM750 Compound Scope or similar with 10x – 1000x 

magnification and Phase Contrast capabilities 

AA. Attachable compound scope camera 

BB. CMPC mounting media 

CC. Acid cabinet 

DD. Glass Petri dish 

EE. Stiff paint brush 
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FF. Taxonomic identification keys for macroinvertebrates 

GG. Cotton swabs 

4.3. Software 

A. AIMSII database 

B. SPOT Pro 5.6 imaging software 

5.0. Records Management 

5.1. IDEM OWQ Biological Studies Laboratory Chain of Custody original hard 

copy is retained until it is scanned and uploaded to AIMSII database or the 

Virtual File Cabinet (VFC), after which it will be recycled. 

5.2. Taxonomist writes identification and enumeration information on the 

Macroinvertebrate Bench Sheet which is entered into AIMSII and then 

undergoes two rounds of quality control for data entry errors. The original 

hard copy is retained until it is scanned and uploaded to AIMSII database 

or VFC, after which it will be recycled. 

5.3. AIMS Database can be found at: 

https://aims.idem.in.gov/AIMS/Pages/Login/ 

6.0. Definitions 

6.1. “AIMS sample number” – A number assigned to each individual watershed 

sampling event conducted by Indiana Department of Environmental 

Management (IDEM) field crews. The number is used to identify the 

sampling event in the Assessment Information Management System 

database (AIMSII database). 

6.2. “Ambient” – Surrounding environmental conditions. 

6.3. “Agency staff” – Any employee or representative of IDEM including regular 

employees, temporary employees, contractors, and interns. 

6.4. “Assessment Information Management System database (AIMSII 

database)” – IDEM database containing information related to water 

chemistry, aquatic habitat, macroinvertebrate and fish communities, fish 

tissue analyses, sediments, algae, and E. coli bacteria data generation 

through WAPB, External Data Framework, and NPS sampling events. 

6.5. “Chain of custody (COC)” – The records documenting the possession of 

samples from the time obtained until disposed or shipped off-site. 

6.6. “Crew chief” – The agency staff person who leads a field crew when 

conducting field sampling activities. 

https://aims.idem.in.gov/AIMS/Pages/Login/
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6.7. "Field crew" – The team of agency staff who conducts field sampling 

activities. Field crews must contain at least one full-time agency staff 

member from the Probabilistic or Targeted Monitoring Sections in the crew 

chief position and one or more full-time IDEM staff or Governor's Summer 

Interns or compensated interns. 

6.8. "Indiana Department of Environmental Management (IDEM)" – An agency 

of Indiana State Government whose mission is to implement federal and 

state regulations to protect human health and the environment while 

allowing the environmentally sound operations of industrial, agricultural, 

commercial, and government activities vital to a prosperous economy. 

6.9. “Macroinvertebrate” – Aquatic animals which lack a backbone, are visible 

without a microscope, and spend some period of their lives in or around 

water. 

6.10. “Macroinvertebrate Sample Number” – An identification number used to 

identify a macroinvertebrate sample. The macroinvertebrate sample 

number is constructed by combining the last two digits of the year, the two 

digit designation for the month, the two digit designation for the day, the 

number of the Field Notebook used by the crew leader to record the 

sampling event, and a two digit number indicating the order in which the 

current sample was collected on that day. For example, the fourth sample 

collected by the field crew using Field Notebook #3 on July 15, 2018 

would read: MHAB 180715304 (“18” =2018, “07” = July, “15” = 15th day of 

the month, “3” = Field Notebook #3, “04” = fourth sampled collected that 

day). The macroinvertebrate sample number does not take precedence 

over the AIMS sample Number. 

6.11. "Office of Water Quality (OWQ)” – The Office of Water Quality within the 

IDEM. 

6.12. Quality assurance (QA)" – An integrated system of management activities 

involving planning, implementation, documentation, assessment, 

reporting, and quality improvement to ensure that a process, item, or 

service is of the type and quality needed and expected by the client. 

6.13. "Quality control (QC)" – The overall system of technical activities that 

measures the attributes and performance of a process, item, or service 

against defined standards to verify that they meet the stated requirements 

established by the customer; operational techniques and activities that are 

used to fulfill requirements for quality. In other words, QC involves 

measuring the "thing produced" against a standard to ensure it is a quality 

product that meets the identified need. 
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6.14. "Safety data sheet (SDS)" – A sheet containing data regarding the 

properties of a particular substance or product. It is information intended to 

provide workers and emergency staff with procedures for handling or 

working with a particular substance or product in a safe manner. 

6.15. “Technical standard operating procedure (TSOP)” – A standard operating 

procedure that involves environmental data generation, manipulation, or 

compilation of an analytical process. 

6.16. “Virtual File Cabinet (VFC)” – The agency’s electronic digital image 

document repository system, that stores, files, indexes, redacts, 

reassembles, and securely accesses electronic documents of all types 

both received and created by the various program areas within the 

agency. 

7.0. Quality Assurance and Quality Control 

7.1. Quality control (QC) of macroinvertebrate projects will be documented by 

QC checks of both field and laboratory data. Duplicate macroinvertebrate 

field samples will be collected at ten percent of the sites sampled for each 

sampling project to evaluate sampling methodology precision. The 

collection and identification of these duplicate samples will be equally 

distributed between current IDEM macroinvertebrate biologists, preferably 

with the same biologist collecting and identifying both the normal and its 

duplicate sample. After the normal samples are processed and identified 

in the lab, all specimens are sent for verification by non-IDEM 

macroinvertebrate taxonomists at an external laboratory. Based on the 

external verification results, Percent Difference in Enumeration (PDE) will 

be calculated comparing the difference in total number of specimens 

counted and Percent Taxonomic Difference (PTD) will be calculated 

based on the number of differing identifications between IDEM and 

external taxonomists. 

7.2. Macroinvertebrate samples will also undergo internal QC along with 

external verification. Each IDEM biologists’ first five samples identified in 

the lab, and every tenth sample afterwards, will have its residuals checked 

(as in Step 2.I above) to calculate PSE. Then, after the sample is 

identified, a quality control taxonomist (usually the Macroinvertebrate 

Program Manager or most experienced taxonomist in the lab) will verify 

the sample and calculate PDE and PTD for that sample. 

8.0. References 

8.1. Agency Policies 
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9.0. Appendices 

Appendix 1: IDEM OWQ Biological Studies Laboratory Chain of Custody 
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Appendix 2: Macroinvertebrate Bench Sheet  

 



 

Appendix 3: Example of macroinvertebrate label sheet 

 



 

Appendix 4: Macroinvertebrate slide record 
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Appendix 5: Example of a completed macroinvertebrate field data sheet 
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Appendix 6: Example of a completed macroinvertebrate QHEI form 
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Appendix 7: Example of a macroinvertebrate field logbook entry 
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