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Work Plan Organization 
This work plan details how sampling and data analysis for the 2026 Performance 

Monitoring project will occur by incorporating and referencing guidance set forth by the 

existing Watershed Assessment and Planning Branch (WAPB) Quality Assurance 

Project Plan (QAPP) for Indiana Surface Water Programs (Surface Water QAPP) (IDEM 

2023a) and QAPP for Biological Community and Habitat Measurements (Biological and 

Habitat QAPP) (IDEM 2026a). Per the United States Environmental Protection Agency 

(U.S. EPA) Guidance on Systematic Planning Using the Data Quality Objectives (DQO) 

Process (U.S. EPA 2006) and the U.S. EPA Quality Assurance Project Plan Guidance 

(U.S. EPA 2025), this work plan establishes criteria and specifications pertaining to a 

specific water quality monitoring project usually described in the following four groups: 

Group A - Project Management and Information/Data Quality Objectives 

A1 Title 

A2 Approval Page 

A3 Table of Contents, Document Format, and Document Control 

A4 Project Purpose, Problem Definition, and Background 

A5 Project Task Description 

A6 Information/Data Quality Objectives and Performance/Acceptance 

Criteria 

A7    Distribution List 

A8    Project Organization 

A9  Project Quality Assurance Manager Independence 

A10 Project Organizational Chart and Communications 

A11  Personnel Training/Certifications 

A12   Documents and Records 

Group B – Implementing Environmental Information Operations 

B1 Identification of Project Environmental Information Operations 

B2 Methods for Environmental Information Acquisition 

B3 Integrity of Environmental Information 

B4 Quality Control 

B5 Instruments/Equipment Calibration, Testing Inspection, and Maintenance 
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B6 Inspection/Acceptance of Supplies and Services 

B7 Environmental Information Management 

Group C – Assessment, Response Actions and Oversight 

C1 Assessments and Response Actions 

C2 Oversight and Reports to Management 

Group D – Environmental Information Review and Usability Determination 

D1 Data Environmental Information Review 

D2 Useability Determination 
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Definitions 

Assessment Unit (AU) Reaches of waterbodies, with similar features, assigned 

unique identifiers, to which all assessment information 

for a specific reach is associated, and which allow for 

mapping with geographic information systems. 

 
Assessment unit identifier Unique code used to identify each AU based on the 

(AUID) 12-digit HUC in which it is located. Used for reporting 

biological, chemical, and bacteriological impairments of 

Indiana streams, rivers, lakes, and reservoirs on the 

303(d) List of Impaired Waters. 

 
Biotic community A naturally occurring assemblage of plants and animals 

living in the same environment which are mutually 

sustaining and interdependent (i.e., fish, 

macroinvertebrates). 

 
Impaired biotic communities An IBC listing on Indiana’s 303(d) list or in a Total 

(IBC) Maximum Daily Load (TMDL) means Indiana 

Department of Environmental Management) IDEM’s 

monitoring data show one or both aquatic communities 

[fish and aquatic invertebrates (e.g., insects)] are 

impaired for the Warmwater Aquatic Life Use criteria. 

IBC is not a source of impairment but a symptom of 

other sources. This indicates the cumulative effects of 

activities affecting water quality conditions over time. 

 
Hydrologic Unit Describes the area of land upstream from a specific 

point on the stream (generally the mouth of outlet) 

which contributes surface water runoff directly to this 

outlet point. 

Hydrologic Unit Code (HUC) A numeric United States Geological Survey (USGS) 

code corresponding to a watershed area. Each area 

also has a text description associated with the numeric 

code. 

National Hydrology Dataset A database created by U.S. EPA and the 

(NHD) USGS which provides a comprehensive coverage of 

hydrographic data for the United States. It uniquely 
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identifies and interconnects the stream segments 

comprising the nation’s surface water drainage system 

and contains information for other common surface 

waterbodies such as lakes, reservoirs, estuaries, and 

coastlines. 

Perennial stream A stream which flows throughout the year. 

Reach A segment of a stream used for sampling. 

Reach indexing The process of using the NHD and geographic 

information systems software to delineate waterbody 

AUs for the purposes of applying and mapping quality 

assessment information. 

Targeted site A sampling site intentionally selected based on specific 

monitoring objectives or decisions to be made. 

 
Total Maximum Daily Load  The sum of the individual waste load allocations for 

(TMDL) point sources, load allocations for nonpoint sources, 

and natural background, plus a margin of safety. 

TMDLs can be expressed in terms of mass per time, 

toxicity, or other appropriate measures which relate to a 

state’s water quality standard. TMDLs are required for 

any impaired waters on the Indiana 303(d) list. 
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A. Project Management 

A.1 Project Objective 

The state of Indiana is tasked with restoring and maintaining the chemical, physical, and biological 

integrity of the waters of the state [327-IAC-2-1-1.5]. The IDEM Office of Water Quality (OWQ) is 

responsible for sampling and assessing Indiana’s surface water quality pursuant to the Clean Water 

Act Section 305(b). According to Clean Water Act Section 303(d), Indiana must identify water bodies 

of the state which are impaired and require development of a Total Maximum Daily Load (TMDL) to 

alleviate the impairments. 

To that end, all states must submit a biennial Integrated Water Quality Monitoring and Assessment 

Report (Integrated Report) (IDEM 2026b) to the U.S. EPA. The Indiana Integrated Report 

encompasses the 305(b) Water Quality Report and 303(d) List of Impaired Waters. The Watershed 

Assessment and Planning Branch (WAPB) programs assess Indiana state waters by conducting 

probabilistic and targeted sampling designs resulting in the collection of biological, chemical, physical, 

bacteriological, and habitat data. 

The objective of the Performance Monitoring program is to use the chemical, biological, 

bacteriological, and physical data to determine whether watershed restoration efforts or other physical 

and hydrological changes, have resulted in water quality improvement; and subsequently, allow for 

delisting of stream segments or assessment unit identifiers (AUIDs) from the 303(d) list. 

A.2 Project or Task Organization and Schedule 

Sampling of waterbodies in targeted subwatersheds will occur between April and November during 

the 2026 sampling season. Deadlines and time frames for sampling activities are in Table 1. Project 

laboratory processing and data analysis will continue through spring of 2027. 

https://iar.iga.in.gov/code/2026/327/2#327-2-1-1.5
https://www.epa.gov/sites/default/files/2017-08/documents/federal-water-pollution-control-act-508full.pdf#page%3D116
https://www.epa.gov/sites/default/files/2017-08/documents/federal-water-pollution-control-act-508full.pdf#page%3D116
https://www.epa.gov/sites/default/files/2017-08/documents/federal-water-pollution-control-act-508full.pdf#page%3D105
https://www.in.gov/idem/nps/files/ir_2026_report.pdf
https://www.in.gov/idem/nps/files/ir_2026_apndx_h_listing_tables.xlsx
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Table 1. Performance Monitoring Time Frames for Sampling Activities in Selected 

Subwatersheds in 2026 

2026 Subwatersheds Recon Sampling Type and Time Frame In-situ Water Chemistry 

Wise Grinslade Ditch-Deer Creek March 
Fish: Jun 1–Oct 15 

Macro: Jul 15-Nov 15 
Every sampling event 

Weasel Creek-Cicero Creek March 
Fish: Jun 1–Oct 15 

Macro: Jul 15-Nov 15 
Every sampling event 

Licking Creek-South Fork Blue River March 
Fish: Jun 1–Oct 15 

Macro: Jul 15-Nov 15 
Every sampling event 

Finley Creek-Eagle Creek March E. coli: April - Oct Every sampling event 

 
Dearinger Ditch-Wildcat Creek 

 
March 

Fish: Jun 1–Oct 15 

Macro: Jul 15-Nov 15 

E. coli: April - Oct 

 
Every sampling event 

Headwaters East Fork White Lick 

Creek 

 
March 

Fish: Jun 1–Oct 15 

Macro: Jul 15-Nov 15 

E. coli: April - Oct 

 
Every sampling event 

Hog Creek-Eel River March 
Fish: Jun 1–Oct 15 

Macro: Jul 15-Nov 15 
Every sampling event 

 

A.3 Background and Project or Task Description 

Performance monitoring is conducted to show improvements in water quality for waterbodies cited in 

Categories 4A or 5 of Indiana’s Integrated Report’s Consolidated List (IDEM 2026b). Improvements 

result from undergoing documented nonpoint source control, or watershed planning and restoration 

efforts. Chemical, physical, and biological data supporting improvements in the watersheds are 

reported to U.S. EPA Region 5’s Nonpoint Source Program. The monitoring design for each 

waterbody replicates the original sampling parameters at the time of impairment. 

The Indiana Water Quality Monitoring Strategy: 2022–2026 (IDEM 2022a) facilitates accomplishing 

the Clean Water Act requirements, in addition to other IDEM-specific management goals. Following 

analysis of historical data and statewide restoration activities, performance measures monitoring sites 

are selected from AUIDs listed on the current 303(d) list or in an approved TMDL report. Targeted 

sites are in watersheds where significant restoration activities occurred. Following data collection, 

sites are reassessed to determine whether stream AUIDs are supporting the designated use 

attainment status for parameters sampled. Table 2 contains a list of all sites to be sampled and their 

site descriptions. Figure 1 depicts impairments in target subwatersheds. 



2026 Performance Monitoring WP for Selected Subwatersheds 

Page 12 of 45 
 

 

 

 

 
Table 2. 2026 Performance Monitoring Site Descriptions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
“IBC” is an Impaired Biotic Community and indicates that both fish and macroinvertebrate communities will be sampled unless otherwise specified. 

S-073-OWQ-WAP-TGM-26-W-R0 
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HUC 12 Name Waterbody AIMS Site ID EPA 

Site ID 

Location County Latitude Longitude Impairment AUID 

Wise Grinslade 

Ditch-Deer 

Creek 

(051201050402) 

Deer Creek WDE040-0006 26W001 CR 1100 

South 

Miami 40.607526 -86.024008 IBC INB0542_01 

Weasel Creek-

Cicero Creek 

(051202010606) 

Cicero 

Creek 

WWU-06-0012 26W002 Beechwood 

Drive 

Hamilton 40.152618 -86.006019 IBC INW0166_03 

Licking Creek-

South Fork Blue 

River 

(051401040606) 

South Fork 

Blue River 

OBS-06-0023 26W003 Horner 

Chapel Road 

Washington 38.43049 -86.151235 IBC INN0466_04 

Finley Creek-

Eagle Creek 

(051202011103) 

Eagle Creek WWU-11-0035 26W004 SR 32 Boone 40.043313 -86.284366 E. coli INW01B3_03 

Dearinger Ditch-

Wildcat Creek 

(051201070405) 

Wildcat 

Creek 

WAW020-0032 26W005 CR 1150 

West 

Howard 40.472681 -86.346537 IBC 

E. coli 

INB0745_06 

Headwaters 

East Fork White 

Lick Creek 

(051202011308) 

East Fork 

White Lick 

Creek 

WWU150-0040 26W006 Raceway 

Road 

Marion 39.788865 -86.326651 IBC 

E. coli 

INW01D8_03 

Hog Creek-Eel 

River 

(051202030706) 

Hog Creek WWE-07-0013 26W008 SR 46 Clay 39.386093 -87.046436 IBC INW0376_T10 

03 
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Figure 1. Location of 2026 Performance Monitoring Subwatersheds and Impairments 
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A.4 Quality Objectives and Criteria 

The DQO process (U.S. EPA 2006) is a planning tool for data collection activities. It 

provides a basis for balancing decision uncertainty with available resources. It is a 

seven-step systematic planning process used to clarify study objectives, define the 

appropriate types of data, and establish decision criteria on which to base the final use 

of the data. Additional information on the DQO process for performance monitoring 

projects can be referenced in the Surface Water QAPP (IDEM 2023a, pp 33-34) and 

Biological and Habitat QAPP (IDEM 2026a). 

1. State the Problem 
The primary goal of the CWA Section 319 nonpoint source program is the 

restoration of water quality. The EPA National Water Program Guidance requires 

states to report waterbodies that have been partially or fully restored by nonpoint 

source program actions (U.S. EPA 2019). Many waterbodies are listed in 

Categories 4A or 5 of Indiana’s Integrated Report’s Consolidated List (IDEM 

2026b) where water quality restoration activities occurred, but IDEM lacks 

updated, post-restoration monitoring data necessary to determine whether AUIDs 

show measurable improvement. 

2. Identify the Goals of the Study 
The goal of this study is to assess the targeted AUIDs to determine the 

designated use attainment status, as defined in 327 IAC 2-1-3, related to 

previously identified impairments (Table 2). Data will be compared with water 

quality criteria included in Table 3 or biological criteria following Indiana’s 

Consolidated Assessment and Listing Methodology (CALM) in Table 4 (IDEM 

2026c). 

https://iar.iga.in.gov/code/2026/327/2#327-2-1-3
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Table 3. Water Quality Criteria [327 IAC 2-1-6 and 327 IAC 2-1.5-8] 
 

Parameter Criterion 

pH 6.0 – 9.0 except for daily fluctuations which exceed 9.0 due to photosynthetic activity 

DO Not less than 4.0 milligrams per Liter (mg/L) at any time (all waters) 

At least 5.0 mg/L daily average (all waters) 

Not less than 6.0 mg/L at any time (salmonid waters*) 

Not less than 7.0 mg/L in salmonid waters* where spawning occurs during the 
spawning season and in areas used for imprinting during the time salmonids are 
being imprinted. 

E. coli 

(April-October 
Recreational 
season) 

No more than 125 CFU/100 mL or 125 MPN/100mL for a 5-sample geometric mean 
based on at least 5 samples equally spaced over a 30-day period. 

 
No more than 235 CFU/100mL or 235 MPN/100 mL not to exceed in any one sample 
in a 30-day period except in cases where there are at least 10 samples, 10% of the 
samples may exceed the criterion if the exceedances are incidental and attributable 
solely to the discharge of treated wastewater from a wastewater treatment plant and 
the 125 CFU/100 mL 5-sample geometric mean is met. 

MPN=Most Probable Number, CFU=Colony Forming Unit 

*Waters designated by the Indiana Department of Natural Resources for put-and-take trout fishing are 
designated as salmonid waters and must be protected for cold-water fish in addition to salmonid waters 
listed in 327 IAC 2-1.5-5(3). 

 
Table 4. Water Quality Assessment Methodology for Determining Aquatic Life 

Designated Use Support 
 

Benthic aquatic 
macroinvertebrate Index of 
Biotic Integrity (mIBI) Scores 

Fully Supporting Not Supporting 

mIBI greater than or equal to 36 
(Range of possible scores is 
12-60) (See Appendix 2) 

mIBI less than 36 

Fish community (IBI) Scores IBI greater than or equal to 36 
(Range of possible scores is 0-
60) (See Appendix 1) 

IBI less than 36 

Qualitative Habitat Use 
Evaluation (QHEI) 

The Qualitative Habitat Evaluation Index (QHEI) is not used to 
determine aquatic life use support. Rather, the QHEI is an index 
designed to evaluate the lotic habitat quality important to aquatic 
communities and is used in conjunction with mIBI and/or IBI data 
to evaluate the role that habitat plays in waterbodies where 
biological integrity impairments have been identified. QHEI scores 
are calculated using six metrics: substrate, instream cover, 
channel morphology, riparian zone, pool/riffle quality, and gradient. 
The possible range of QHEI scores is 0-100; a higher QHEI score 
represents a more diverse habitat for colonization of aquatic 
organisms. IDEM has determined that a QHEI total score below 51 
indicates poor habitat. 

https://iar.iga.in.gov/code/2026/327/2#327-2-1.5-5
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3. Identify Information Inputs 
Section B. Measurement and Data Acquisition describe in detail collection 

procedures. 

4. Define the Boundaries of the Study 
Figure 1 and Tables 1-2 in Section A.2 and A.3 describe in detail the target 

parameters, spatial and temporal limits of the project. Practical constraints that 

may interfere with sampling include high stream flows, hazardous weather 

conditions, or physical barriers. Sampling should be postponed when stream flow 

or weather conditions are unsafe, or when unexpected barriers such as log jams, 

fences, installations, or wildlife hazards prevent access. High flow conditions, 

typically at or above the 75th percentile, are considered dangerous, and staff will 

use United States Geological Survey (USGS) streamflow data and professional 

judgment, especially where gaging stations are absent. Even when conditions 

are safe, biological sampling may be delayed at least one week after high-water 

events to avoid collecting non-representative, scoured communities. 

5. Develop the Analytical Approach 
All assessment decisions (305(b) and 303(d)) will be reported in the 2028 Indiana 

Integrated Report. Aquatic life use support decisions will include independent 

evaluations of biological, chemical, and bacteriological data as outlined in 

Indiana’s 2026 CALM (IDEM 2026c) and based on water quality criteria 

expressed in Indiana’s Water Quality Standards [327 IAC 2-1-6 and 327 IAC 2-

1.5-8], described in Tables 3 and 4. Biological communities will be evaluated at 

selected sites using the appropriate Index of Biotic Integrity (IBI) (Simon 1997, 

DRAFT; Simon and Dufour 1998, 2005) and Macroinvertebrate Index of Biotic 

Integrity (mIBI) (Appendix 1 and Appendix 2). If data supports removing AUIDs 

from the 303(d) list, the improvements will be reported to EPA through the 319 

nonpoint source pollution program as a success story to document water quality 

improvements. 

6. Specify Performance of Acceptance Criteria 
Quality assurance and quality control procedures outlined in the Surface Water 

QAPP (IDEM 2023a, pages 37, 91, 106-107) and the Biological and Habitat 

QAPP (IDEM 2026a) are used to identify and address deficiencies in data 

collection. All data are validated through QA/QC review, and any results flagged 

as “Rejected” due to analytical errors are excluded from water quality 

assessment decisions. Data flagged as “Estimated” may be used on a 

case-by-case basis and must be documented in the QA/QC report. The QAPPs 

provide the acceptance and rejection criteria, data quality flags, and the precision 

and accuracy goals applicable to each analytical method. When data are 

repeatedly flagged as “Rejected,” staff will investigate the source of error. The 

https://iar.iga.in.gov/code/2026/327/2#327-2-1-6
https://iar.iga.in.gov/code/2026/327/2#327-2-1.5-8
https://iar.iga.in.gov/code/2026/327/2#327-2-1.5-8
https://iar.iga.in.gov/code/2026/327/2#327-2-1.5-8
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WAPB QA officer and project manager will evaluate field practices, sample 

preparation, and laboratory procedures to troubleshoot issues and implement 

corrective actions. For more information see Section D. Data Validation and 

Usability. 

7. Develop the Plan for Obtaining Data 
This study targets six Indiana subwatersheds (7 AUIDs) previously sampled and 

cited as AUID segments on the 303(d) list for impairment(s) or in an approved 

TMDL; and have undergone restoration activities. AUIDs in the watershed with 

historically documented impairments were chosen as sampling sites. For sites 

that have shown improvement, these activities will be discussed in a write-up to 

U.S. EPA in a Success Story document. 

A.5 Training and Staffing Requirements 

Table 5. Project Roles, Experience, and Training 
 

Role Required Training and 

Experience 

Responsibilities Training 

References 

Project manager -Database experience 
-Experience in project 
management and QA/QC 
procedures 
-An annual review 
relevant SOP documents 
for field operations 

-Site reconnaissance 
-Establish projects in the 
Assessment Information 
Management System (AIMS) 
II database 
-Oversee development of 
project work plan 
-Oversee entry and quality 
control (QC) of field data 
-Oversee querying of data 
from AIMS II database to 
determine results not meeting 
aquatic life use water quality 
criteria 
-Send sample shipments to 
contract laboratory 

-IDEM 2022b, 
2022c, 2023a, 
2023b, 2023c, 

2023d, 2023e, 
2023f, 2023g, 
2023h, 2023i, 

2023j, 2024b, 
2026a, 2026d 
-U.S. EPA, 2005, 

2006, 2017a, 
2017b, 2025 

Field crew chief - 
biological 
community 
sampling 

-At least one year of 
experience in sampling 
methodology and 
taxonomy of aquatic 
communities in the region 
-Annually review the 
principles and techniques 
of electrofishing 
-Annually review relevant 
safety procedures 
-Annually review relevant 
SOP documents for field 
operations 

-Complete field data sheets 
-Taxonomic accuracy 

-Sampling efficiency and 
representation 
-Voucher specimen tracking 

-Overall operation of field crew 

-Adherence to safety and field 
SOP procedures by crew 
members 
-Ensure that multiprobe 
analyzers are calibrated 
weekly prior to field sampling 
activities 
-Ensure that field sampling 

equipment is functioning 
properly and loaded into field 

-IDEM 2010, 2022c, 
2022d, 2023a, 
2023c, 2023d, 
2023e, 2023f, 
2023g, 2024a, 

2024b, 2025b, 
2025c, 2026a, 
2026d 

-Simon 1997, 
DRAFT 
-Simon and Dufour 
1998, 2005 
-Appendix 1 and 2 

-Attachments 1-4 
for field data sheets 
-Xylem Inc. 2017 
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  vehicles prior to field sampling 

activities 
-YSI Inc. 2020 

Field crew 
members – 
biological 
community 
sampling 

-Complete hands-on 
training for sampling 
methodology prior to 
participation in field 
sampling activities 
-Annually review the 
principles and techniques 
of electrofishing 
-Annually review relevant 
safety procedures 
-Annually review relevant 
SOP documents for field 
operations 

-Follow all safety and SOP 
procedures while engaged in 
field sampling activities 
-Follow direction of field crew 
chief while engaged in field 
sampling activities 

-IDEM 2010, 2022c, 
2022d, 2023d, 
2023e, 2023f, 
2023g, 2024a, 
2024b, 2025b, 
2025c, 2026d 

-Xylem Inc. 2017 
-YSI Inc. 2020 

Field crew chief – 
water chemistry 
and/or 
bacteriological 
sampling 

-At least one year of 
experience in sampling 
methodology 
-Annually review relevant 
safety procedures 
-Annually review relevant 
SOP documents for field 
operations 

-Completion of field data 
sheets 
-Sampling efficiency and 
representation 
-Overall operation of the field 
crew 
-Adherence to safety and field 
SOP procedures by crew 
members 
-Ensure that multiprobe 
analyzers are calibrated 
weekly prior to field sampling 
activities 
-Ensure that field sampling 
equipment is functioning 
properly and loaded into field 
vehicles prior to field sampling 
activities 

-IDEM 2010, 2022c, 
2022d, 2023a, 
2023c, 2023d, 

2023i, 2024a, 
2024b, 2025b, 
2025c, 2026d 

-Xylem Inc. 2017 
-YSI Inc. 2020 

Field crew 
members – water 
chemistry and/or 
bacteriological 
sampling 

-Complete hands-on 
training for sampling 
methodology prior to 
participation in field 
sampling activities 
-Annually review relevant 
safety procedures 
-Annually review relevant 
SOP documents for field 
operations 

-Follow all safety and SOP 
procedures while engaged in 
field sampling activities 
-Follow direction of field crew 
chief while engaged in field 
sampling activities 

-IDEM 2010, 2022c, 
2022d, 2023d, 
2023i, 2024a, 

2024b, 2025b, 
2025c, 2026d 
-Xylem Inc. 2017 

-YSI Inc. 2020 

Laboratory 
supervisor – fish 
or 
macroinvertebrate 
community 
sample 
processing 

-At least one year of 
experience in taxonomy 
of aquatic communities in 
the region 
-Annually review relevant 
safety procedures 
-Annually review relevant 
SOP documents for 
laboratory operations 

-Identification of fish and 
macroinvertebrate specimens 
collected during field sampling 
-Completion of laboratory data 
sheets 
-Verify taxonomic accuracy of 
processed samples 
-Voucher specimen tracking 

-Adherence to safety and SOP 
procedures by laboratory staff 
-Check data for completeness 

-IDEM 2010, 2022c, 
2022d, 2023e, 
2023h, 2024a, 
2024b, 2025a, 
2025b, 2025c, 

2026a 
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  -Perform all necessary 

calculations on the data 
-Ensure that data are entered 
into the AIMS II Database 
-Ensure that required QA/QC 
are performed on the data 

 

Laboratory staff – 
macroinvertebrate 
and fish 
community 
sample 
processing 

-Complete hands-on 
training for laboratory 
sample processing 
methodology prior to 
participation in laboratory 
sample processing 
activities 
-Annually review relevant 
safety procedures 
-Annually review relevant 
SOP documents for 
laboratory operations 

-Adhere to safety and SOP 
procedures 
-Follow Laboratory Supervisor 
direction while processing 
samples 
-Identification of fish and 
macroinvertebrate specimens 
collected during field sampling 
-Completion of laboratory data 
sheets, perform necessary 
calculations on data, enter 
field sheets 

 

 
-IDEM 2010, 2022c, 
2022d, 2023e, 
2023h, 2024a, 

2024b, 2025a, 
2025b, 2025c, 
2026a 

Laboratory 
supervisor – 
water chemistry 
and/or 
bacteriological 

-Annually review relevant 
safety procedures 
-Annually review relevant 
SOP documents for field 
operations 

-Completion of laboratory data 
sheets 
-Adherence to safety and SOP 
procedures by laboratory staff 
-Check data for completeness 

-Perform all necessary 
calculations on the data 
-Ensure that data are entered 
into the AIMS Database 
-Ensure that required QA/QC 
are performed on the data 

-IDEM 2010, 2022c, 
2022d, 2023a, 
2023d, 2023i, 

2024a, 2024b, 
2025b, 2025c, 
2026d 

-Xylem Inc. 2017 
-YSI Inc. 2020 

Quality assurance 
officer 

-Familiarity with QA/QC 
practices and 
methodologies 
-Familiarity with the 
QAPPs and data 
qualification 
methodologies 

-Ensure adherence to QA/QC 
requirements of QAPP 
-Evaluate data collected by 
sampling crews for adherence 
to project work plan 
-Review data collected by field 
sampling crews for 
completeness and accuracy 
-Perform a data quality 
analysis of data generated by 
the project 
-Assign data quality levels 
based on the data quality 
analysis 
-Import data into the AIMS 
Database 
-Ensure that field sampling 
methodology audits are 
completed according to WAPB 
procedures 

-IDEM 2022c, 
2023a, 2023j, 
2026a 
-U.S. EPA 2006, 

2025 

All staff (safety 
and reference 
manuals/policies) 

-Basic First Aid and 
Cardiopulmonary 
Resuscitation 
-Familiarity with IDEM 
HazCom and WAPB 

-Adhere to safety training 
policies and wear PPE when 
working in field or lab 
-Must complete a minimum of 
4 hours of in-service training 

-IDEM 2010, 2022d, 
2024a, 2024b, 
2025b, 2025c 

 
-February 29, 2000 
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 Laboratory Safety Plan.-
Familiarity with Personal 
Protective Equipment 
(PPE), Health and Safety 
Training, and Injury 
and/or Illness Resulting 
from Occupational 
Exposure Policies. 
-Familiarity with the 
Personal Flotation 
Devices (PFD) WAPB 
internal memorandum 
regarding use of 
approved PFDs 

provided by WAPB 

-Take appropriate steps 
following an injury and/or 
illness resulting from 
Occupational Exposure 
-Adhere to the HazCom and 
WAPB Lab Safety Plan 
-When working on boundary 
waters as defined by Indiana 
Code (IC) 14-8-2-27 or 
between sunset and sunrise 
on any waters of the state, all 
personnel in the watercraft 
must wear a high intensity 
whistle and Safety of Life at 
Sea (SOLAS) certified strobe 
light. 

WAPB internal 
memorandum 
regarding use of 
approved PFDs 

 
-[IC 14-8-2-27] 

Staff lacking 4 
hours of in-
service training or 
appropriate 
certification 

Same as all staff and 
must be accompanied by 
WAPB staff, meeting 
health and safety training 
requirements at all times 
in the field 

-Always follow trained staff 
directions. 

WAPB staff meeting 
health and safety 
training 
requirements. 

B. Data Generation and Acquisition 

B.1 Sampling Sites and Sampling Design 

A.1 to A.4 Objectives of this work plan describe the seven targeted AUIDs sampled 

previously and cited on the current 303(d) list or an approved TMDL. 

Site reconnaissance activities will be conducted in-house and through physical site 

visits (IDEM 2023b). However, landowner permission and site access are required to 

sample the selected sites. This information is recorded on the IDEM Site 

Reconnaissance Form (Attachment 1) and entered in the AIMS database. All sites for 

this project have already undergone reconnaissance activities and have been approved 

to sample. Table 2 provides a list of the selected sampling sites and Figure 1 depicts 

the sampling site locations for this project. 

B.2 Sampling Methods and Sample Handling 

1. In-situ Water Chemistry Measurements 
Surface water chemistry measurements will be collected in accordance with the 

sampling guidance detailed in the Surface Water QAPP (IDEM 2023a, pp 90-91). 

Measurement procedures and operation of the data sonde will be conducted at 

all sampling events according to the manufacturers’ manuals and operational 

TSOPs (IDEM 2023d, 2026d; Xylem Incorporated 2017; YSI Incorporated 2020). 

All field parameter measurements and weather codes will be recorded on the 
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IDEM Stream Sampling Field Data Sheet (Attachment 2) with other sampling 

observations. A digital photo will also be taken upstream and downstream of the 

site during each sampling event. 

2. Fish Community Sampling 
Fish community sampling will be conducted at six sites following the sampling 

guidance as described in the Fish Community Field Collection Procedures TSOP 

and the Habitat and Biological QAPP (IDEM 2023e; 2026). Data will be recorded 

for non-preserved fish on the IDEM Fish Collection Data Sheet (Attachment 3). 

3. Macroinvertebrate Sampling 
Aquatic macroinvertebrate sampling will be conducted at six sites following the 

sampling guidance as described in the Multi-habitat (MHAB) Macroinvertebrate 

Collection Procedures TSOP and the Habitat and Biological QAPP (IDEM 2023g; 

2026). 

4. Habitat Assessments 
Habitat assessments will be completed immediately following macroinvertebrate 

and fish community sample collections at all sites using a slightly modified 

version of the Ohio Environmental Protection Agency (OHEPA) Procedures for 

Completing the Qualitative Habitat Evaluation Index, 2006 edition (OHEPA 2006, 

Rankin 1995). Follow the guidance as described in Procedures for Completing 

the Qualitative Habitat Evaluation Index when completing the QHEI (IDEM 

2023f). A separate QHEI (Attachment 4) must be completed for these two 

sample types since the sampling reach length may differ. 

5. Bacteriological Sampling 

Escherichia coli (E. coli) sampling will be conducted at three sites following the 

guidance as described in the E. coli Field Sampling and Analysis TSOP (IDEM 

2023i). 

B.3 Analytical Methods 

Table 6 lists the E. coli bacteriological and field parameters with their respective test 

method and IDEM quantification limits. Table 7 shows bacteriological sample container, 

preservative, and holding time requirements when all samples must be iced to 4°C. The 

IDEM OWQ Field Chain of Custody Form (Attachment 5) accompanies each 

bacteriological sample set through the analytical process. 
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Table 6. Bacteriological and Field Parameters showing method and IDEM 

quantification limit. 
 

Parameters 
Method (SM = 
Standard Method) 

Sensitivity Limit with Units 

DO (data sonde optical) ASTM1 D888-09(C) 0.01 mg/L 

DO (data sonde membrane probe) SM 4500-OG 0.01 mg/L 

DO % Saturation (data sonde optical) ASTM1 D888-09(C) 0.01 % 

DO % Saturation (data sonde) SM 4500-OG 0.01 % 

pH (data sonde) U.S. EPA 150.2 0.01 

pH (field pH meter) SM 4500-HB2 0.01 

Specific Conductance (data sonde) SM 2510B 1.0 μS/cm 

Temperature (data sonde) SM 2550B(2) 0.1 Degrees Celsius (°C) 

Temperature (field meter) SM 2550B(2)2 0.1 Degrees Celsius (°C) 

Turbidity (Hach™ turbidity kit) EPA 180.12 0.01 NTU3 

E. coli (Enzyme Substrate Coliform Test) SM 9223B 1 MPN /100mL 

1American Society for Testing and Materials 
2Method used for field calibration check 
3NTU = Nephelometric Turbidity Unit(s) 

Table 7. Bacteriological Sample Container, Preservative, and Holding Time 

Requirements 

Parameter Container Preservative 1 Holding Time 

E. coli 120 mL, presterilized, wide mouth 0.008% Na2S2O3/Liter 6 hours 

1All samples iced to 4°C. 

 

B.4 Quality Control and Custody Requirements 

QA protocols will follow the Surface Water QAPP (IDEM 2023a, p 92) and the Biological 

and Habitat QAPP (IDEM 2026a). 

1. Field Instrument Testing and Calibrations 
Follow quality control requirements as described in the Calibration of YSI 

Multiparameter Data Sondes TSOP (IDEM 2023d), which include weekly 

calibrations. Field checks for accuracy are conducted weekly by comparison with 

a YSI ProSolo DO Probe (IDEM 2024c, p 24), Hach™ turbidity, and an Oaktown 

Series 5 pH meter. Record weekly calibration verification results on the field 

calibrations portion of the IDEM OWQ Stream Sampling Field Data Sheets 

(Attachment 2). At field sites where the DO concentration is 5.0 mg/L or less, or 

the DO percent saturation is greater than 120%, or the pH is less than 6.0 or 

greater than 9.0, values will be compared to secondary meter readings and 

recorded on the data sheet. 
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2. Field Measurement Data 
Follow quality control requirements as described in the Surface Water QAPP 

(IDEM 2023a, p 92). Quality control checks (i.e., duplicate measurements, 

measurements of a secondary standard, measurements using a different test 

method or instrument) performed on field or laboratory data, are usable for 

estimating precision, accuracy, and completeness for the project. 

3. Fish Community Measurement Data 
Follow quality control requirements as described in the Fish Community Field 

Collection Procedures TSOP and the Biological and Habitat QAPP (IDEM 2023e, 

p 20; 2026, p 27). Use the IDEM OWQ Biological Chain of Custody Form to track 

samples from the field to the laboratory (Attachment 6). 

4. Macroinvertebrate Community Measurement Data 

Follow quality control requirements as described in the MHAB Macroinvertebrate 
Collection Procedures TSOP and the Biological and Habitat QAPP (IDEM 2023g, 
p 26; 2026, p 27). Use the IDEM OWQ Biological Chain of Custody Form to track 
samples from the field to the laboratory (Attachment 6). 

5. Bacteriological Data 
Follow quality control requirements as described in the Surface Water QAPP and 

the E. coli Field Sampling and Analysis TSOP (IDEM 2023a, p 93; 2023i, p 18). 

Use the IDEM OWQ Chain of Custody Form to track samples from the field to the 

laboratory (Attachment 5). 

All QA/QC samples will be tested according to the following guidelines: 

Field duplicate: Field duplicates will be collected at a frequency of 1 per batch or 

at least 1 for every 20 samples collected (≥ 5%). 

Field blank: Field blanks will be collected at a frequency of 1 per batch or at least 

1 for every 20 samples collected (≥ 5%). 

Laboratory blank: Laboratory blanks (sterile laboratory water blanks) will be 

tested at a frequency of 1 per day. 

Positive control: Each lot of media will be tested with E. coli bacterial cultures for 

positive performance (SM 9020 B.8 and B.9). 

Negative controls: Each lot of media will be tested with bacterial cultures other 

than E. coli or a noncoliform for negative performance (SM 9020 B.8 and B.9). 

QA documentation for each batch of samples consists of a chain of custody form, 

a QA/QC summary sheet, and spreadsheets of results. 
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C. Assessment and Oversight 

C.1 Field and laboratory performance and system audits 

Conduct field and laboratory performance and system audits to ensure good quality 

data. The field and laboratory performance checks include precision measurements by 

relative percent difference (RPD) of field and laboratory duplicate samples (IDEM 

2023a, pp 37, 105-108) and completeness measurements by the percent of planned 

samples versus the actual number collected, analyzed, reported, and usable for the 

project (IDEM 2023a, pp 37, 99-100, 105-108; 2020, p 31). 

Biological and habitat measurements, field performance measurements, and laboratory 

performance measurements can be found in the Biological QAPP (IDEM 2026a). 

External freshwater fish taxonomists verify fish taxonomic identifications following the 

Laboratory Processing, Identification, and Verification of Unknown and Voucher Fish 

Specimens TSOP (IDEM 2025a), and ten percent of macroinvertebrate samples are 

sent to an external certified macroinvertebrate taxonomist for verification (IDEM 2026a). 

For macroinvertebrate verifications by an external laboratory, the laboratory’s 

taxonomists must maintain Society for Freshwater Science taxonomic certifications. 

Genus level taxonomic certifications are required for (1) Eastern General Arthropods; 

(2) Eastern Ephemeroptera, Plecoptera, and Trichoptera; (3) Chironomidae; and (4) 

Oligochaeta. 

IDEM WAPB managers conduct biannual field audits to ensure that staff adhere to 

approved sampling SOPs. Managers trained in the relevant SOPs and audit procedures 

evaluate the performance of field staff involved in sample collection and preparation. 

Each audit results in a written evaluation report shared with the audited staff and WAPB 

management. Any corrective actions identified during the audit are communicated to 

field staff for implementation (IDEM 2023a pp. 99–100; IDEM 2026a). 

The QA officer submits QA reports upon completion of a dataset’s data validation to the 

program manager or WAPB branch chief. Any corrective actions due to data 

nonconformity are outlined in the Surface Water QAPP (IDEM 2023a, pp 99-101). 

Contract laboratories are required to have audits to ensure compliance with National 

Environmental Laboratory Accreditation Program (NELAP) standards at the beginning 

of a laboratory contract and at least once a year during the contract. In addition, 

performance studies conducted by the contract laboratories are reviewed annually by 

IDEM QA staff (IDEM 2023a, p.99). 
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C.2 Data Quality Assessment Levels 

The samples and various types of data collected should meet the QA criteria and Data 

Quality Assessment Level 3 rating, as described in the Surface Water QAPP (IDEM 

2023a, pp 107-108) and the Biological and Habitat QAPP (IDEM 2026a). 

D. Data Validation and Usability 

Quality assurance reports are conducted for each analysis set to ensure data validation 

and usability. Data are reduced, validated, and reported, ensuring the project DQOs are 

met, as described in the Surface Water QAPP (IDEM 2023a, pp 101-110). 

D.1 Quality Assurance, Data Qualifiers, and Flags 

Use the various data qualifiers and flags for QA and validation of the data found in the 

Surface Water QAPP (IDEM 2023a, pp 106-107) and the Biological and Habitat QAPP 

(IDEM 2026a). 

D.2 Data Usability 

The environmental data collected and its usability are qualified per each laboratory or 

field result obtained and classified into one or more of the four categories: Screening 

Data, Field Analysis Data, Laboratory Analytical Data, and Enforcement Data as 

described on pages 107-108 of the Surface Water QAPP (IDEM 2023a) and page 35-36 

of the Biological and Habitat QAPP (IDEM 2026a). 

D.3 Information, Data, and Reports 

Data collected will be recorded in the AIMS II database and presented in two 

summaries, including a summary of field and water chemistry data and a summary 

report containing biological results and habitat evaluations. This data will be prepared 

for use in the 2028 Integrated Report. Additionally, sampling results indicating water 

quality improvements will be utilized to submit Success Stories into U.S. EPA’s Success 

Stories database for approval (U.S. EPA 2017a, 2017b). All data will be available to 

public and private entities which may find the data useful for municipal, industrial, 

agricultural, and recreational decision-making processes (TMDL, National Pollutant 

Discharge Elimination System permit modeling, watershed restoration projects, water 

quality criteria refinement, etc.,) (U.S. EPA 2005). 

The work plan and field sheets will be stored in the virtual file cabinet, and data will be 

uploaded to the U.S. EPA’s Water Quality Portal via the Water Quality Exchange 

(formerly STORET). 
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D.4. Laboratory and Estimated Cost 

Laboratory analysis and data reporting for this project complies with the Surface Water 

QAPP (IDEM 2023a); Biological and Habitat QAPP (IDEM 2026a); and the IDEM QMP 

(IDEM 2023j). IDEM staff will collect and analyze all fish, macroinvertebrate, and E. coli 

samples. Supplies for the bacteriological sampling will come from IDEXX Laboratories, 

Inc., Westbrook, Maine; estimated cost for E. coli supplies is $190.80. A contractor with 

certified macroinvertebrate taxonomists (IDEM 2026a) will verify ten percent of 

macroinvertebrate samples with a total estimated cost of $230. The anticipated total 

budget for laboratory costs for the project is $420.80. 
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https://ecm.idem.in.gov/cs/idcplg?IdcService=GET_FILE&dID=83863353&dDocName=83867396&Rendition=web&allowInterrupt=1&noSaveAs=1
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Interior, Fish and Wildlife Service, Bloomington Field Office, Bloomington, 

Indiana. 

(Xylem Incorporated 2017) Revision G, EXO User Manual, EXO User Manual, 

revision g, Yellow Springs, Ohio. 
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https://ecm.idem.in.gov/cs/idcplg?IdcService=GET_FILE&dID=83144048&dDocName=83144653&Rendition=web&allowInterrupt=1&noSaveAs=1
https://ecm.idem.in.gov/cs/idcplg?IdcService=GET_FILE&dID=83144048&dDocName=83144653&Rendition=web&allowInterrupt=1&noSaveAs=1
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https://epa.ohio.gov/static/Portals/35/documents/QHEIManualJune2006.pdf
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=2000BT48.TXT
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=2000BT48.TXT
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(YSI Incorporated 2020). ProDigital User Manual, revision H, Yellow Springs, 

Ohio. 

*This document may be inspected at the Watershed and Assessment Branch 

office, located at 2525 North Shadeland Avenue, Indianapolis, IN. 

https://www.ysi.com/File%20Library/Documents/Manuals/YSI_ProSolo_User_Manual_English.pdf
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Attachment 1. IDEM Site Reconnaissance Form 
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Attachment 2. IDEM Stream Sampling Field Data Sheet 
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Attachment 3. IDEM Fish Collection Data Sheet (front) 
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Attachment 3. (continued) IDEM Fish Collection Data Sheet (back) 
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Attachment 4. IDEM OWQ Biological Qualitative Habitat Evaluation Index (front). 
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Appendix 1. IDEM Fish Community Assessments for Aquatic Life Use 

IDEM collects fish along with other data (chemical parameters, nutrients, macroinvertebrate, and habitat) to 

monitor the health of streams and rivers in Indiana. There are many advantages of using fish for monitoring 

stream health: 

• Many fish have life spans of greater than 3 years allowing detection of degradation in habitat or water 
chemistry over time (which will alter the expected fish community structure). 

• The knowledge of fish life history, feeding, and reproductive behavior is well known and can be used to 
detect changes in water chemistry or habitat alterations. 

• Identification of fish species can usually be made in the field so that fish are returned to the stream and 
time for laboratory identifications kept minimal. 

The IAC [327 IAC 2-1-3] has narrative biological criteria that states “all waters, except those designated as 

limited use, will be capable of supporting a well-balanced, warm water aquatic community.” The water quality 

standard definition of a “well-balanced aquatic community” is “an aquatic community which is diverse in 

species composition, contains several different trophic levels, and is not composed mainly of pollution 

tolerant species” [327 IAC 2-1-9(59)]. To measure whether or not the fish community is meeting this 

definition, IDEM uses an IBI which is composed of 12 fish community characteristics chosen based on what 

part of the state you are sampling (ecoregion) and size of stream (drainage area). The 12 different 

characteristics can each score a 0, 1, 3, or 5, which represents the deviation from expected fish community 

structure (i.e., 5 = no deviation from expectations, 1 = severe deviation from expected fish community 

structure). The total score can range from 0 (no fish) to 60 (excellent, comparable to “least impacted” 

conditions). Indiana expects streams to score at least 36 (the minimum score required for a “fair” stream 

integrity classification) out of 60 to meet aquatic life use water quality standards. The chart below, modified 

from a table developed by Karr et al. 1986, uses total IBI score, integrity class, and attributes to define the 

fish community characteristics in Indiana streams and rivers. 

 

Total IBI Score Integrity Class Attributes 

53-60 Excellent Comparable to “least impacted” 
conditions, exceptional 
assemblage of species. 

45-52 Good Decreased species richness 
(intolerant species in particular), 
sensitive species present. 

36-44 Fair Intolerant and sensitive species 
absent, skewed trophic 
structure. 

23-35 Poor Top carnivores and many 
expected species absent or 
rare, omnivores and tolerant 
species dominant. 

12-22 Very Poor Few species and individuals 
present, tolerant species 
dominant, diseased fish 
frequent. 

<12 No Fish No fish captured during 
sampling. 

Karr, J.R., K.D. Fausch, P.L. Angermeier, P.R. Yant, and I.J Schlosser. 1986. Assessing biological integrity in 
running waters: a method and its rationale. Illinois Natural History Survey Special Publication 5. 28 pages. 

https://iar.iga.in.gov/code/2026/327/2#327-2-1-3
https://iar.iga.in.gov/code/2026/327/2#327-2-1-9
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Some examples of metrics and fish specimens for the IBI looking at species composition, trophic levels, and 
tolerance to water pollution or habitat disturbance. 

1. Number of Species (generally more species = better quality stream) 

2. Number of Darter, Madtom, Sculpin Species (species require high DO and clean, rocky substrates 
so higher number = better quality stream) 

o Examples: rainbow darter, brindled madtom, mottled sculpin 

% Large River Individuals (species require habitats typical in great rivers in terms of bottom 
substrates, current velocity, backwater areas, etc. so higher percentage = better quality river) 

o Examples: chestnut lamprey, channel catfish, bullhead minnow, silver chub 

3. % Headwater Individuals (species in small streams occupying permanent habitat with low 
environmental stress so greater percentage = better quality stream) 

o Examples: western blacknose dace, southern redbelly dace, fantail darter 

Number of Sunfish or Centrarchidae Species (species occupy pools which act as “sinks” for potential 
pollutants and silt so fewer number of these species = low quality stream) 

o Examples: rock bass, bluegill, largemouth bass 

4. Number of Sucker or Round Body Sucker Species (species do not tolerate habitat and water quality 
degradation so more = better quality stream) 

o Examples: black redhorse, northern hog sucker 

Number of Minnow Species (generally more minnow species = better quality stream) 

o Examples: spotfin shiner, silverjaw minnow, hornyhead chub 

5. Number of Sensitive Species (species sensitive to pollution so more species = better quality stream) 

o Examples: greenside darter, smallmouth bass, longear sunfish 

6. % Tolerant Individuals (species tolerant to pollution so greater percentage = low quality stream) 

o Examples: yellow bullhead, green sunfish, central mudminnow 

7. % Omnivore/Detritivore Individuals (species that consume at least 25% plant and 25% animal 
material which makes them opportunistic feeders when other food sources are scarce: thus, greater 
percentage = lower quality stream) 

o Examples: bluntnose minnow, white sucker, gizzard shad 

8. % Insectivore/Invertivore Individuals (species whose diet is mainly benthic insects, so the metric is a 
reflection of the food source; thus, lower percentage = lower quality stream) 

o Examples: blackstripe topminnow, emerald shiner, logperch 

9. % Carnivore Individuals (species whose diet is carnivorous and also reflects the availability of the 
food source; too high or too low percentage of carnivores = lower quality stream and imbalance of 
trophic levels) 
o Examples: spotted bass, grass pickerel 

% Pioneer Individuals (species that are first to colonize a stream after environmental disturbance so 
higher percentage of pioneer individuals = lower quality stream) 

o Examples: creek chub, central stoneroller, johnny darter 

10. Number of Individuals (generally more individuals = better quality stream) 

11. % Simple Lithophilic Individuals (species that require clean gravel or cobble for successful 
reproduction since they simply broadcast their eggs on the substrate, fertilize, and provide no 
parental care; thus, heavy siltation or environmental disturbance will result in a lower percentage of 
simple lithophilic species = lower quality stream) 

o Examples: bigeye chub, striped shiner, orangethroat darter 

12. % Individuals with Deformities, Eroded Fins, Lesions, and Tumors (DELT’s) (diseased individuals 
with external anomalies as a result of bacterial, fungal, viral, and parasitic infections, chemical 
pollutants, overcrowding, improper diet, and other environmental degradation. Percentages should 
be absent or very low naturally so higher percentage = low quality stream) 

o Examples: deformed blackstripe topminnow, creek chub with tumors 
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Appendix 2. Calculating IDEM Macroinvertebrate Index of Biotic Integrity 

After all organisms in the sample have been identified to the lowest practical taxon, those taxa are then 
associated with their corresponding tolerance, functional feeding group, and habit values (found in the 
spreadsheet "Indiana Macroinvertebrate Attributes"). Organisms without a tolerance value, functional feeding 
group or habit are not included in the calculations for those specific metrics (this may become more evident 
while looking at the metric example on the next two pages). For taxa metrics, all of the taxa listed for a 
specific group (EPT, Diptera) are counted, regardless of level of identification (i.e., if there were 4 taxa under 
the Chironomidae family (1 family level ID, 1 Cricotopus genus level ID, and 2 distinct species level IDs 
under the Cricotopus genus) this would be considered 4 taxa). 

The metrics are then calculated as follows: 

1 - Total Number of Taxa: Numerical count of all identified taxa in the sample 

2 - Total Number of Individuals: Numerical count of the number of individual specimens in the sample 

3 - Total Number of EPT Taxa: Numerical count of all Ephemeroptera, Plecoptera and Trichoptera taxa in 
the sample 

4 - Total Number of Diptera Taxa: Numerical count of all Diptera taxa in the sample 

5 - % Orthocladiinae + Tanytarsini of Chironomidae: Number of individuals in the chironomid subfamily 
Orthocladiinae and tribe Tanytarsini divided by the total number of Chironomidae in the sample 

6 - % Noninsect (minus crayfish): Number of individuals, except for crayfish, which are not in the Class 
Insecta (Isopoda, Amphipoda, Acari, snails, freshwater clams, Oligochaeta, Nematoda, Nematomorpha) 
divided by the total number of individuals in the sample 

7 - % Intolerant: Number of individuals with a tolerance value of 0-3 divided by the total number of individuals 
in the sample 

8 - % Tolerant: Number of individuals with a tolerance value of 8-10 divided by the total number of individuals 
in the sample 

9 - % Predators: Number of individuals with a functional feeding group designation of "Predator" divided by 
the total number of individuals in the sample 

10 - % Shredders + Scrapers: Combined number of individuals in the functional feeding groups "Shredder" 
and "Scraper" divided by the total number of individuals in the sample 

11 - % Collector-Filterers: Number of individuals in the functional feeding group "Collector-Filterer" divided by 
the total number of individuals in the sample 

12 - % Sprawlers: Number of individuals with a habit specificity of "Sprawler" divided by the total number of 
individuals in the sample 

These metric values are then scored as a 1, 3, or 5 according to the criteria in the following table: 

Metric 1 3 5 

Number of Taxa < 21 ≥ 21 and <41 ≥ 41 

Number of Individuals < 129 ≥ 129 and < 258 ≥ 258 

Number of EPT Taxa    

Drainage Area: < 5 mi2 < 2 ≥ 2 and < 4 ≥ 4 

Drainage Area: ≥ 5 and < 50 mi2 < 4 ≥ 4 and < 8 ≥ 8 

Drainage Area: ≥ 50 mi2 < 6 ≥ 6 and < 12 ≥ 12 

% Orthocladiinae + Tanytarsini of Chironomidae ≥ 47 ≥ 24 and < 47 < 24 

% Noninsects Minus Crayfish ≥ 35 ≥ 18 and < 35 < 18 

Number of Diptera Taxa < 7 ≥ 7 and < 14 ≥ 14 

% Intolerant < 15.9 ≥ 15.9 and < 31.8 ≥ 31.8 
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% Tolerant ≥ 25.3 ≥ 12.6 and < 25.3 < 12.6 

% Predators < 18 ≥ 18 and < 36 ≥ 36 

% Shredders + Scrapers < 10 ≥ 10 and < 20 ≥ 20 

% Collector-Filterers ≥ 20 ≥ 10 and < 20 < 10 

% Sprawlers < 3 ≥ 3 and < 6 ≥ 6 

Most scoring classifications are the same regardless of stream drainage area; the exception is the "Number 
of EPT Taxa" metric which increases with increasing drainage area. After all metrics have been scored, the 
individual metric scores are summed, and the total is the mIBI score for that particular site. Scores less than 
36 are considered impaired while those greater than or equal to 36 are unimpaired. 

Example of Derivation of Metric Scores for the Macroinvertebrate Index of Biotic Integrity 

TAXA NAME FEED GRP TOL HAB/BHV # OF IND 

Heptagenia SC 3  1 

Leucrocuta SC 2 cn 1 

Acerpenna pygmaea OM 2 sw 1 

Baetis flavistriga GC 3 sw 1 

Callibaetis GC 6 sw 1 

Ephemera simulans    1 

Ischnura verticalis PR   1 

Berosus peregrinus SH 6 sw 1 

Dubiraphia GC 5 cn 1 

Macronychus glabratus OM 3 cn 1 

Ceratopsyche bronta  5  1 

Pycnopsyche SH 3 sp 1 

Chrysops GC 5  1 

Procladius PR 7 sp 1 

Paraphaenocladius GC  sp 1 

Lirceus GC 8 cr 1 

Ferrissia rivularis SC 6  1 

Physella SC 8  1 

Corbicula fluminea FC 6  1 

NAIDIDAE GC 8  1 

Acariformes  4  1 

Maccaffertium pulchellum SC 2  2 

Tricorythodes GC 3 sw 2 

Boyeria vinosa PR 4 cb 2 

Rheumatobates PR  sk 2 

Trepobates PR   2 

Stenelmis SC 5 cn 2 

Polypedilum flavum    2 

Stictochironomus OM 4 bu 2 

Caenis latipennis GC   3 

Palmacorixa nana PI 4 sw 3 

Cheumatopsyche FC 3 cn 3 

Orconectes GC 4  3 

Hetaerina americana PR   4 

Ancyronyx variegatus OM 4  5 

Baetis intercalaris OM 3 sw 6 
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Peltodytes duodecimpunctata    6 

Trepobates inermis    7 

Dubiraphia minima    7 

Hyalella azteca GC 8 cr 9 

Polypedilum illinoense  7  16 

Stenelmis sexlineata    18 

Grand Total    127 

Metrics Metric Values Metric Scores  

Total Number of Taxa 42 3 

Total Abundance of Individuals 127 1 

Number of EPT Taxa 13 5 

% Orthocladinae + Tanytarsinii of Chironomidae 4.55 5 

% NonInsects - Crayfish 11.81 5 

Number of Diptera Taxa 6 1 

% Intolerant Taxa (Score 0 - 3) 14.96 1 

% Tolerant Taxa (Score 8 - 10) 9.45 5 

% Predators 9.45 1 

% Shredders + Scrapers 7.87 1 

% Collector-Filterers 3.15 5 

% Sprawlers 2.36 1 

MIBI Score  34 
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