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Work Plan Organization 
This work plan is an extension of the existing Indiana Department of Environmental 
Management (IDEM) Office of Water Quality (OWQ) 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 (IDEM 2020a); and serves as a link to the existing QAPP as well as an 
independent QAPP of the project. 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 Guidance for Quality Assurance Project Plans 
(U.S. EPA 2002), this work plan establishes criteria and specifications pertaining to a specific 
water quality monitoring project usually described in the following four QAPP groups and 
associated elements. 
Group A. Project Management 

• Title and Approval 
• Table of Contents 
• Distribution List 
• Project Organization 
• Problem Definition and Background 
• Project Description 
• Quality Objectives and Criteria Measurement Data 
• Special Training Needs or Certification 
• Documents and Records 

Group B. Data Generation and Acquisition 
• Sampling Process Design (Experimental Design) 
• Sampling Methods 
• Sample Handling and Custody 
• Analytical Methods 
• Quality Control 
• Instrument or Equipment Testing, Inspection, and Maintenance 
• Instrument or Equipment Calibration and Frequency 
• Inspection and Acceptance of Supplies and Consumables 
• Nondirect Measurements 
• Data Management 

Group C. Assessment and Oversight 
• Assessments and Response Actions 
• Reports to Management 

Group D. Data Validation and Usability 
• Data Review, Verification, and Validation 
• Verification and Validation Methods 
• Reconciliation with User Requirements 
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DEFINITIONS 
Assessment Unit Reaches of waterbodies, with similar features, assigned 

unique identifiers to which all assessment information for that 
specific reach is associated and which allow for mapping with 
geographic information systems. 

Elutriate To purify, separate, or remove lighter or finer particles by 
washing, decanting, and settling. 

15-minute pick A component of the multihabitat macroinvertebrate sampling 
method, used to maximize taxonomic diversity while in the 
field, in which the one-minute kick sample and fifty-meter 
sweep sample collected at a site are first combined and 
elutriated. Macroinvertebrates are then manually removed 
from the resulting sample for 15 minutes. 

50-meter sweep sample A component of the multihabitat macroinvertebrate sampling 
method in which approximately 50 meters of all available 
habitat in a stream or river is sampled with a standard 500 
micrometer mesh width D-frame dip net by taking 20 to 25 
individual “jab” or “sweep” samples, which are then 
composited. 

Geometric site Sampling site chosen according to its drainage area within a 
watershed. 

Macroinvertebrate Aquatic animals which lack a backbone, are visible without a 
microscope, and spend some period of their lives in or around 
water. 

1-minute kick sample A component of the multihabitat macroinvertebrate sampling 
method in which approximately 1 m2 of riffle or run substrate 
habitat in a stream or river is sampled with a standard 500 
µm mesh width D-frame dip net for approximately 1 minute. 

Pour point An outlet of a subwatershed or the common point where all 
the water flows out of any given subwatershed. 

Reach A segment of a stream used for sampling. 
Targeted site A sampling site intentionally selected based on specific 

monitoring objectives or decisions to be made. 
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A. PROJECT MANAGEMENT 

A.1. Project Objective 
IDEM selected the Indian Creek Monroe watershed (10-digit Hydrologic Unit Code, HUC 
0512020809) in 2023 for the 2025 watershed characterization project. The main objective of 
the watershed characterization monitoring project is to use an intensive targeted watershed 
design which characterizes the current condition of an individual watershed. This type of 
monitoring provides valuable data for the purposes of assessment, TMDL development and, 
watershed planning; and allows for future comparisons to evaluate changes in the water 
quality within the watershed studied. Selecting a spatial monitoring design, with sufficient 
sampling density to accurately characterize water quality conditions, is a critical step in the 
process of developing an adequate local scale watershed study. 

The water quality data generated from this monitoring effort is anticipated to provide 
information needed to characterize the watershed for the TMDL program and local water 
quality managers; to identify sources of impairment; to designate critical areas; and to 
enable users in making valid and informed watershed decisions. By design, this project 
also adds new stream reaches which allow for assessment of aquatic life use support, 
recreational use support, and future comparisons to evaluate changes in water quality. 

The 303(d) list for 2024 submitted to the U.S. EPA (IDEM 2024) identifies 65.4 miles of 
impaired streams in the Indian Creek Monroe watershed. The total number of miles per 
each impairment in the Indian Creek Monroe watershed is reported in the following ways: 
• Category 5(a): Escherichia coli (E. coli), 45.12 miles 
• Category 5(a) Biological Integrity: 11.6 miles 
• Category 5(b) Mercury in Fish Tissue: 31.9 miles 
• Category 5(b): PCBs in Fish Tissue, 8.8 miles 
Assessment data have been collected in this watershed from multiple IDEM programs and 
projects. 
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A.2. Project Organization and Schedule 
The main project objective is to provide a comprehensive assessment of the Indian Creek 
Monroe watershed streams’ capability to support aquatic life and recreational uses. 
Sampling will begin in November 2024 and end in October 2025. Barring any hazardous 
weather conditions or unexpected physical barriers to access a site, sampling activities will 
be conducted for physical, chemical and bacteriological parameters, and biological 
communities. 

Sampling activity timeframes include: 

1. Site reconnaissance activities were completed in February and March 2024. 
Reconnaissance activities were conducted in the office and through physical site visits. 

2. Water chemistry will be sampled monthly at all watershed sites during the recreational 
season, defined as April through October in [327 IAC 2-1-6]. During the months of 
November through March, only sites at the pour point of each 12-digit HUC will be 
sampled monthly (six sites for this project). The first sampling event will be conducted in 
November 2024 and the study will conclude in October 2025. 

3. Biological sampling activities will begin in the summer of 2025 and end no later than 
October 18, 2025. Fish and macroinvertebrate community sampling will be conducted at 
all watershed sites via the observation, counting, and collection techniques described in 
section B.2 Sampling Methods and Sample Handling. Habitat quality will also be 
assessed at all watershed sites. Fish and macroinvertebrate community collection 
specific dates cannot be given, since sampling may be postponed due to a high-water 
event resulting in scouring of the stream substrate or instream cover creating 
nonrepresentative samples. Bacteriological sampling for E. coli at all sites in the 
watershed will take place monthly from April through October of 2025. In addition, E. 
coli samples will be collected five times from each site at equally spaced intervals over a 
30-day period during the recreational season of April to October 2025 to determine a 
geometric mean. 

A.3. Background and Project Description 
The Watershed Characterization Monitoring program was instituted to assist in 
characterizing existing conditions in watersheds throughout the state. The Indian Creek 
Monroe watershed data set will be utilized by the TMDL program and shared with local 
watershed groups and any other interested parties. The monitoring will provide data for 
TMDL development and watershed planning and will aid in future evaluations of changes 
within the basin. For this study, the following data will be used for assessment purposes: 
water chemistry, bacteriological contamination in the form of E. coli, fish community, 
macroinvertebrate community, and habitat evaluations. 
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A.4. Data Quality Objectives (DQOs) 
The DQO process (U.S. EPA 2006) is a planning tool for data collection activities. The 
process provides a basis for balancing decision uncertainty with available resources. The 
DQO process is recommended by U.S. EPA when selecting between two alternatives or 
deriving an estimate of contamination. The DQO process is a seven-step systematic 
planning process used to clarify study objectives; define the types of data needed to 
achieve the objectives; and establish decision criteria for evaluating data quality. Results of 
the DQO seven-step process for the watershed characterization monitoring of the Indian 
Creek Monroe watershed are documented in the following sections. 

1. State the Problem 
Indiana is required to assess all waters of the state to determine their designated use 
attainment status. Surface waters of the state are designated for full-body contact 
recreation; will be capable of supporting a well-balanced, warm water aquatic 
community; and put-and-take trout fishing [327 IAC 2-1-3] in some northern portions of 
the state. Data from the intensive sampling of the Indian Creek Monroe watershed is 
needed to fully characterize the current water quality of the watershed. This project will 
gather water chemistry, bacteriological, biological (fish and macroinvertebrates), and 
habitat data for the purpose of assessing the designated use attainment status of the 
Indian Creek Monroe watershed. 

2. Identify the Goals of the Study 
The main objective of this study is to fully assess whether the surface waters in this 
watershed are supporting or nonsupporting for aquatic life use and recreational use. In 
addition, the data from the watershed characterization monitoring will be used for TMDL 
development and may also be used for watershed planning and future comparisons to 
evaluate changes in water quality within the watershed studied. 

3. Identify Information Inputs 
Collect grab samples at the surface water sampling locations for E. coli and the 
parameters listed in Section B.3. Conduct field measurements listed in Section B.3 at 
each site during each sampling event. Include visual field observations of weather 
conditions, stream conditions, and percentage of stream canopy at each sampling 
location. Analyze all E. coli samples using SM9223B IDEXX Colilert Enzyme Substrate 
Standard Method per E. coli Field Sampling and Analysis (IDEM 2023c). Collect surface 
water chemistry samples monthly. Pace Analytical Services will process and analyze 
samples using the analytical methods listed in Section B.3. Collect a fish and a 
macroinvertebrate community sample once at each site and perform a corresponding 
habitat evaluation. 

  

http://www.in.gov/legislative/iac/T03270/A00020.PDF?
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4. Define the Boundaries of the Study 
The Indian Creek Monroe watershed covers 172.41 square miles and is located in 
Monroe, Greene, Lawrence and Martin counties. The watershed is approximately 6% 
Agriculture, 75% Forest, 13% Hay/Pasture, 6% Developed Land (combined types), >0% 
Open Water, >0% Wetlands, >0% Shrub/Scrub (Figure 1) (George Mason University 
2023). 

Figure 1. Indian Creek Monroe Watershed Land Use 

 
4 Data collected/calculated from USDA National Agricultural Statistics Service 2024 Cropland Data Layer 
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Sampling locations for the 2025 Indian Creek Monroe watershed characterization study 
are listed in Section B.1 and can be viewed spatially in Figure 2. 

Site reconnaissance activities were completed in February and March 2024. Sampling 
activities will begin in November 2024 and will conclude in October 2025. Water 
chemistry will be sampled monthly during the recreational season, defined as April 
through October in [327 IAC 2-1-6]. Biological sampling activities will be conducted in 
the summer of 2025 and end no later than October 18, 2025. Bacteriological sampling 
activities will be conducted from April through October of 2025. 

Sampling activities will not be conducted when stream flow is potentially too dangerous 
for staff to enter the stream, hazardous weather conditions (e.g. thunderstorms or heavy 
rain in the vicinity) exist, or unexpected physical barriers to accessing the site exist. The 
field crew chief will make the final determination as to whether a stream is safe to enter. 

Even when weather conditions and stream flow are safe, sample collections for 
biological communities may be postponed at a particular site for one to four weeks. The 
cause of the postponement would be a high-water event resulting in scouring of the 
stream substrate or instream cover creating nonrepresentative samples. 

5. Develop the Analytical Approach 
Collect samples for physical and chemical parameters, E. coli, and biological 
communities. Analyze E. coli samples in the IDEM mobile laboratory or IDEM 
Shadeland laboratory with the IDEXXTM Colilert Test. The Colilert Test is a multiple-tube 
enzyme substrate standard method SM-9223B (Clesceri et al. 2012). Pace Analytical 
Services analyzes samples for nutrient and general chemistry parameters. Section B.3 
lists the nutrient and general chemistry parameters and respective test methods. 
Measure field parameters of dissolved oxygen (DO), pH, water temperature, specific 
conductance, and DO percent saturation with a data sonde. Measure turbidity with a 
Hach™ turbidity kit. 

6. Specify Performance or Acceptance Criteria 
Utilizing a comprehensive checklist of informational sources, evaluation of historical 
information, and a thorough watershed presurvey minimizes sampling design error. The 
Surface Water QAPP (IDEM 2023a) Section A.6.3 describes the sampling design which 
is formulated to address data deficiencies and render the optimum amount of data 
needed to fill gaps in the decision process. 

Good quality data are essential for minimizing decision error. Place more confidence in 
the conclusions drawn on the stressors and sources affecting the water quality by 
minimizing both sampling design error and measurement error for physical and 
biological parameters. 

Site specific aquatic life use and recreational use assessments include program specific 
controls to identify the introduction of errors. These controls include blanks and 
duplicates for water chemistry and bacteriological samples; biological site revisits or 
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duplicates; and laboratory controls through verification of species identifications as 
described in field procedure manuals (IDEM 2020a, 2020b, 2020c, 2023a, 2023c, 
2023d, 2023e, 2023f, 2023g). 

The Quality Assurance and Quality Control (QA/QC) process detects deficiencies in the 
data collection as set forth in the Surface Water QAPP (IDEM 2023a) and QAPP for 
Biological Community and Habitat Measurement (Biological and Habitat QAPP) 
(2020a). The QAPPs require all contract laboratories to adhere to rigorous standards 
during sample analyses and to provide good quality usable data. Verify laboratory 
accreditation (Attachment 10) before awarding the lab contract and before beginning the 
project. Review laboratory performance studies annually in October. Chemists within 
the WAPB review the laboratory analytical results for quality assurance. Compare lab 
QA/QC for each data set against acceptance limits specified in the laboratory methods, 
the laboratory’s QA Manual, and the Surface Water QAPP Section B5.3 Laboratory 
Quality Control Checks, and the Surface Water QAPP Section D3 Reconciliation with 
DQO. Laboratory Quality Control Checks and Reconciliation with the DQOs. Validate 
the data based on the QA/QC review. Do not use any data which is “Rejected” due to 
analytical problems or errors for water quality assessment decisions. Use any data 
flagged as “Estimated” on a case-by-case basis and note in the QA/QC report. The 
Surface Water QAPP (IDEM 2023a pp 106-107), Biological and Habitat QAPP (IDEM 
2020a pp 32–36) present criteria for acceptance or rejection of results as well as 
application of data quality flags. The Surface Water QAPP Table 3: Performance, 
Acceptance, and Decision Criteria for this Study; and Table 14: Field Parameters 
showing method and IDEM quantification limit (IDEM 2023a, p 37 and p 91) provide 
precision and accuracy goals with acceptance limits for applicable analytical methods. 

Conduct further investigation in response to consistent “Rejected” data to determine the 
source of error. Both the WAPB QA manager and project manager evaluate field 
techniques used during sample collection and preparation along with laboratory 
procedures to troubleshoot errors introduced throughout the entire data collection 
process. Implement corrective actions upon determination of the source of error per the 
Surface Water QAPP (IDEM 2023a) and Biological and Habitat QAPP (IDEM 2020a). 

Evaluate sites as supporting or nonsupporting following the decision-making processes 
described in Indiana’s 2024 Consolidated Assessment Listing Methodology (CALM) and 
based upon the water quality criteria in Table 1. 

Base recreational use attainment decisions on bacteriological criteria developed to 
protect primary contact recreational activities [327 IAC 2-1-6]. Aquatic life use support 
decisions will include independent evaluations of biological and chemical data. Evaluate 
the fish assemblage data at each site using the appropriate Index of Biotic Integrity (IBI) 
(Simon and Dufour 1998, 2005). Also evaluate macroinvertebrate multihabitat (MHAB) 
samples using a statewide IBI developed for lowest practical taxonomic level 
identifications. 

http://www.in.gov/legislative/iac/T03270/A00020.PDF?
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Indiana narrative biological criteria [327 IAC 2-1-3] states “(2) All waters, except [limited 
use waters] will be capable of supporting: (A) a well-balanced, warm water aquatic 
community.” The water quality standard definition of a “well-balanced aquatic 
community” is “[327 IAC 2-1-9 (59)] An aquatic community which: (A) is diverse in 
species composition; (B) contains several different trophic levels; and (C) is not 
composed mainly of pollution tolerant species.” An interpretation or translation of 
narrative biological criteria into numeric criteria is as follows: A stream segment is 
nonsupporting for aquatic life use when the monitored fish or macroinvertebrate 
community receives an IBI score of less than 36 (on a scale of 0 – 60 for fish and 12 – 
60 for macroinvertebrate communities), which is considered “Poor” or “Very Poor” 
(IDEM 2024). 

In addition, evaluate data for several nutrient parameters with the benchmarks listed 
below (IDEM 2024). Assuming a minimum of three sampling events, if two or more of 
the conditions below are met on the same date, classify the waterbody as 
nonsupporting due to nutrients: 
• Total Phosphorus (TP): 

o One or more measurements greater than 0.3 mg/L 
• Nitrogen (measured as Nitrate + Nitrite): 

o One or more measurements greater than 10.0 mg/L 
• Dissolved Oxygen (DO): 

o One or more measurements below the water quality standard of 4.0 mg/L or 
o Measurements are consistently at or close to the standard, in the range of 4.0 – 

5.0 mg/L 
• DO Percent Saturation 

o One or more measurements greater than 120% 
• pH: 

o One or more measurements greater than the water quality standard of 9.0 SU or 
o Measurements are consistently at or close to the standard, in the range of 8.7 – 

9.0 S.U. 
• Algal conditions 

o Algae are described as “excessive” based on field observations by IDEM 
scientists 

Assessment of each site sampled will be reported to U.S. EPA in the 2026 update of 
Indiana’s Integrated Water Monitoring and Assessment Report (Integrated Report). Site-
specific data will be used to classify associated assessment units into one of five major 
categories in the State’s Consolidated 303(d) list. Category definitions are available in 
Indiana’s CALM (IDEM 2024). 

 

http://www.in.gov/legislative/iac/T03270/A00020.PDF?
http://www.in.gov/legislative/iac/T03270/A00020.PDF?
https://www.in.gov/idem/nps/2639.htm
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Table 1. Water Quality Criteria [327 IAC 2] 
Parameters Water Quality Criteria Criterion 

E. coli 
(April-October 
Recreational season) 

<125 MPN/100 mL 5-Sample 
Geometric mean 

<235 MPN/100 mL Single sample maximum 

Total ammonia (NH3-N) Calculated based on pH and 
temperature Calculated CAC 

Nitrate+Nitrite-Nitrogen <10 mg/L Human health point of 
drinking water intake 

Sulfate Calculated based on 
hardness and chloride 

In all waters outside of a  
mixing zone 

Dissolved oxygen 

At least 5.0 mg/L (Warm 
Waters) 

Daily average 

Not less than 4.0 mg/L at 
any time 

Single reading 

pH 

6.0 – 9.0 S.U. except for 
daily fluctuations that 
exceed 9.0 due to 
photosynthetic activity 

Single reading 

Temperature Varies monthly 1% Annual; Maximum Limits 

Chloride Calculated based on 
hardness and sulfate values 

Calculated CAC 

Dissolved solids 750 mg/L Public water supply 

MPN = Most Probable Number, CAC = Chronic Aquatic Criterion, S.U. = Standard Units 

7. Optimize the Plan for Obtaining Data 
The modified geometric design (OHEPA 2012, 2022) site selection process described in 
Attachment 1 will be used in this study to obtain the necessary spatial representation of 
the entire study area. Sites within this watershed have been selected based on a 
geometric progression of drainage areas and then located to the nearest bridge. 
Sample sites at road crossings allow for more efficient sampling of the watershed. 

  

http://www.in.gov/legislative/iac/T03270/A00020.PDF?
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A.5. Training and Staffing Requirements 

Table 2. Project Roles, Experience, and Training 
Role Required Training or 

Experience 
Responsibilities Training 

References 
Project manager - AIMS II database experience 

- Demonstrated experience in 
project management and QA/QC 
procedures 

- Establish Project in the AIMS II 
database 
- Oversee development of project work 
plan 
- Oversee entry and QC of field data 
- Querying data from AIMS II to 
determine results not meeting Water 
Quality Criteria 

- IDEM 2023h, 
2020a, 2022a, 
2023a, 2024 
- U.S. EPA 2002, 
2006 

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 

- Completion of field data sheets 
- Taxonomic accuracy 
- Sampling efficiency and representation 
- Voucher specimen tracking 
- Overall operation of the field crew when 
remote from central office 
- 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 2024a 
2010, 2024b, 
2019a, 2022b, 
2020a, 2023I 
2023b, 2023d, 
2023e, 2023g 
-Simon DRAFT 
-Simon and 
Dufour 1998, 2005 
- YSI 2017, 2018 

Field crew 
members 
biological  
community 
sampling 

- Hands-on training for sampling 
methodology prior to 
participation in field sampling 
activities 
- Review the Principles and 
Techniques of Electrofishing 
- Review relevant safety 
procedures 
- 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 2024a, 
2010, 2024b, 
2019a, 2022b 
2020b, 2023I, 
2023d, 2023e, 
2023g 
- YSI 2017, 2018 

Field crew chief – 
water chemistry 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 

-Complete field data sheets. 
-Ensure sampling efficiency and 
representation. 
-Ensure overall operation of the field 
crew when remote from central office. 
-Ensure crew members adherence to 
safety and field SOP procedures. 
-Ensure weekly calibration of multiprobe 
analyzers prior to field sampling 
activities. 
-Ensure field sampling equipment is 
functioning properly and loaded into field 
vehicles prior to field sampling activities. 

- IDEM 2024a, 
2010, 2024b, 
2019a, 2022b 
2020b, 2023I, 
2023a, 2023b, 
2023c 
- YSI 2017, 2018 
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Role Required Training or 
Experience 

Responsibilities Training 
References 

Field crew 
members – water 
chemistry or 
bacteriological 
sampling 

- Hands-on training for sampling 
methodology prior to 
participation in field sampling 
activities 
- Review relevant safety 
procedures 
- 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 2024a, 
2010, 2024b, 
2019a, 2022b 
2020b, 2023I, 
2023b, 2023c 
- YSI 2017, 2018 

Laboratory 
supervisor – 
biological 
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 

Ensure laboratory staff adherence to 
safety and SOP procedures. 
-Assist with identification of fish or 
macroinvertebrate specimens. 
-Verify taxonomic accuracy of samples. 
-Ensure voucher specimen tracking. 
-Ensure QC calculations on data sheets, 
check for completeness. 
-Ensure data are entered into AIMS II 
correctly. 

- IDEM 2024a, 
2010, 2024b, 
2019a, 2022b 
2020a, 2021b, 
2022a, 2023f, 
2024 

Laboratory staff – 
biological 
community sample 
processing 

- Hands-on training for 
laboratory sample processing 
methodology prior to laboratory 
sample processing activities 
- Annually review relevant safety 
procedures and relevant SOP 
documents for laboratory 
operations 

- Adhere to safety and SOP procedures 
- Follow Laboratory Supervisor direction 
while processing samples 
- Identify fish or macroinvertebrate 
specimens 
- Perform necessary calculations on 
data, enter field sheets 

- IDEM 2024a, 
2010, 2024b, 
2019a, 2022b 
2021b, 2022a, 
2023f 

Laboratory 
supervisor – water 
chemistry or 
bacteriological 
sample processing 

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

Ensure laboratory staff adherence to 
safety and SOP procedures. 
-Ensure completion of laboratory data 
sheets. 
-Check data for completeness. 
-Perform all necessary calculations on 
the data. 
-Ensure data are entered into the AIMS II 
database. 

- IDEM 2024a, 
2010, 2024b, 
2019a, 2022b, 
2021b, 2022a, 
2023a, 2023c, 
2023f, 2024 

Quality assurance 
officer 

- Familiarity with QA/QC 
practices and methodologies 
- Familiarity with the Surface 
Water QAPP and data 
qualification methodologies 

- Ensure adherence to QA/QC 
requirements of Surface Water 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 II database 
- Ensure field sampling methodology 
audits are completed according to WAPB 
procedures 

- IDEM 2023h, 
2020a, 2021a, 
2022a, 2023a, 
2023b, 2024 
- U.S. EPA 2006 
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B. DATA GENERATION AND ACQUISITION 

B.1.  Sampling Sites and Sampling Design 
Chose sample sites using a modified geometric site selection process and targeted site 
selection to obtain the necessary spatial representation of the entire watershed. Site 
selection within the watershed is based on a geometric progression of drainage areas 
starting with the area at the mouth of the main stem stream and then working upstream 
through the tributaries to the headwaters. Establish monitoring sites at the nearest bridge. 

Modified Geometric Design Steps for Watershed Characterization Studies (Attachment 1) is 
a more complete description of the selection process. Also, choose sample sites at the 
bridge nearest to the pour point of each 12-digit HUC in the watershed or choose to 
characterize sources for TMDL development. 

Conduct site reconnaissance activities in-house and through physical site visits. In-house 
activities include preparation and review of site maps and aerial photographs. Physical site 
visits include verification of accessibility, safety considerations, equipment needed to 
properly sample the site, and property owner consultations, if required. Record all 
information on the IDEM Office of Water Quality (OWQ) Site Reconnaissance Form 
(Attachment 2) and enter into the AIMS II database. Determine precise coordinates for 
each site during the physical site visits or at the beginning of the sampling phase. Use an 
agency approved handheld Global Positioning System (GPS) unit which can verify 
horizontal precision within five meters or less (IDEM 2023b). Enter the coordinates into the 
AIMS II database. Also take digital photos upstream and downstream of the site during 
reconnaissance. Store digital photos on the shared drive upon return to the office in a 
specific folder for the Indian Creek Monroe watershed characterization. Label photos with 
the site number and indication of whether the photo faces upstream or downstream. 

Table 3 provides a list of the selected sampling sites with the stream name, Assessment 
Unit IDs (AUID), AIMS Site Number, County Name, and the latitude and longitude of each 
site. Figure 2 gives a spatial overview of the site locations for this project. 
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Figure 2. Indian Creek Monroe Watershed Characterization Sampling Area 

 

1 Map site numbers refer to Site # from Table 3. 
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Table 3. Sampling Locations for Watershed Characterization of Indian Creek Monroe Watershed (HUC 0512020809) 
Site # EPA Site ID IDEM Station ID Stream Name Location County Latitude Longitude AUID 
T01 25T-001 WEL-09-0009 Indian Creek McBride Bluff Road Martin 38.741886 -86.761651 INW0896_02 
T02 25T-002 WEL-09-0010 Opossum Creek SR 450 Martin 38.753314 -86.776615 INW0896_T1006 
T03 25T-003 WEL110-0002 Indian Creek SR 450, near Trinity Springs Martin 38.75574389 -86.75669293 INW0896_02 
T04 25T-004 WEL-09-0011 Sulphur Creek Indian Springs Road Martin 38.774322 -86.765002 INW0895_03 
T06 25T-006 WEL110-0003 Little Sulphur Creek Hollow Lane Martin 38.806937 -86.747778 INW0895_T1003 
T07 25T-007 WEL-09-0013 Indian Creek-Mt. Olive Mount Olive Quarry Road Martin 38.805812 -86.693084 INW0896_04 
T08 25T-008 WEL-09-0014 Sulphur Creek Valley Avenue Martin 38.83123 -86.719383 INW0895_02 
T09 25T-009 WEL-09-0015 Sulphur Creek Misty Road Martin 38.841314 -86.721644 INW0895_02 
T10 25T-010 WEL-09-0016 Indian Creek-Mt. Olive Williams Silverville Road Lawrence 38.834013 -86.663549 INW0896_03 
T11 25T-011 WEL-09-0017 Indian Creek-Mt. Olive Williams Silverville Road Lawrence 38.847601 -86.65884 INW0896_03 
T12 25T-012 WEL-09-0018 Indian Creek SR 158 Lawrence 38.856388 -86.647782 INW0894_04 
T14 25T-014 WEL-09-0020 Indian Creek Indian Creek Road Lawrence 38.87837 -86.652739 INW0894_03 
T15 25T-015 WEL-09-0021 Indian Creek Indian Creek Road Lawrence 38.886944 -86.651426 INW0894_02 
T16 25T-016 WEL-09-0022 Indian Creek Armstrong Station Road Lawrence 38.90598 -86.655934 INW0894_02 
T17 25T-017 WEL-09-0023 Indian Creek Boone Hollow Road Lawrence 38.908534 -86.659494 INW0893_03 
T18 25T-018 WEL110-0005 Spring Creek Armstrong Station Road Lawrence 38.909217 -86.655177 INW0893_T1005 
T19 25T-019 WEL110-0001 Indian Creek SR 58 Greene 38.916482 -86.691104 INW0893_02 
T20 25T-020 WEL-09-0024 Spring Creek SR 54 Lawrence 38.930883 -86.632872 INW0893_T1005 
T21 25T-021 WEL110-0006 Indian Creek SR 54 Lawrence 38.9507 -86.675214 INW0893_02 
T23 25T-023 WEL-09-0026 Mitchell Branch SR 54 Greene 38.977933 -86.703448 INW0892_T1002 
T24 25T-024 WEL110-0007 Indian Creek CR 235 South Greene 38.9911 -86.695923 INW0892_02 
T25 25T-025 WEL110-0008 Indian Creek Rockeast Road Greene 39.00277 -86.689157 INW0891_03 
T26 25T-026 WEL-09-0027 Little Indian Creek Rockeast Road Greene 39.00716 -86.685588 INW0892_T1001 
T27 25T-027 WEL-09-0028 Indian Creek Breeden Road Monroe 39.062579 -86.673412 INW0891_02 
T28 25T-028 WEL-09-0029 Indian Creek Harmony Road Monroe 39.10824 -86.638251 INW0891_02 

1T## gray shading of the Site # denotes that these are the selected pour points for this project (6 sites).
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B.2.  Sampling Methods and Sample Handling 

1. Water Chemistry Sampling 
One team of two staff will collect water chemistry grab samples, record water chemistry 
field measurements, and record physical site descriptions on the IDEM OWQ Stream 
Sampling Field Data Sheet (Attachment 3). All water chemistry sampling will adhere to 
the Water Chemistry Field Sampling Procedures (IDEM 2020b). Samples will be 
preserved as specified below in Table 4, and all applicable holding times will be 
followed. 

Table 4. Water Chemistry Sample Handling 

Parameter Preservative Holding Times 

Alkalinity (as CaCO3) Ice 14 days 
Solids, total residue (TS) Ice 7 days 
Solids, nonfilterable residue (TSS) Ice 7 days 
Solids, filterable residue (TDS) Ice 7 days 
Sulfate (dissolved) Ice 28 days 
Chloride Ice 28 days 
Hardness (as CaCO3) HNO3 6 months 
Nitrogen, as ammonia H2SO4 28 days 
Nitrogen, Kjeldahl (TKN) H2SO4 28 days 
Nitrogen, Nitrate-nitrite H2SO4 28 days 
Phosphorous (Applicable to all) H2SO4 28 days 
Total organic carbon (TOC) H2SO4 28 days 
Chemical oxygen demand H2SO4 28 days 
Calcium HNO3 6 months 
Magnesium HNO3 6 months 

2. Bacteriological Sampling 
One team consisting of one or two staff will conduct bacteriological sampling. Process 
samples in an IDEM fixed or mobile E. coli laboratory equipped with all materials and 
equipment necessary to perform the Colilert® Test Method (Standard Method 9223B), 
per Project Organization and Schedule (IDEM 2023c). The expected time frame for 
bacteriological sampling is April through October of 2025. If the stream is wadeable, 
collect samples in a 120 mL prepreserved wide-mouth container from the center of flow, 
or if the stream is not wadeable, collect from the shoreline using a pole sampler. 
Wadeability is subject to field staff determination based on available personal protective 
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equipment (PPE), turbidity, and other factors. However, streams waist deep or 
shallower are generally considered wadeable. Consistently label bottles and hold all 
samples at a temperature less than 10ºC during transport. Preserve samples with 
0.0008% Na2S2O3 for residual chlorine. While still in the field and at the end of each 
sampling run, process and analyze water samples for E. coli within the six-hour holding 
time for collection and transportation, and the two-hour holding time for sample 
processing (IDEM 2023c). 

Use of the IDEM mobile laboratory facilitates E. coli testing to eliminate the necessity of 
transporting samples to distant contract laboratories within a six-hour holding time. The 
IDEM mobile E. coli laboratory (van) provides a workspace containing sample storage, 
supplies for Colilert® Quanti-tray testing, and all equipment needed for collecting, 
preparing, incubating, and analyzing results in the same manner as the IDEM fixed E. 
coli laboratory. Obtain all supplies from IDEXX Laboratories, Inc., Westbrook, Maine. 

3. Fish Community Measurements 
Teams of three to five staff complete the fish community sampling. Perform sampling 
using various standardized electrofishing methodologies dependent upon the stream 
size and site accessibility. Perform fish assemblage assessments in a sampling reach of 
15 times the average wetted width, with a minimum reach of 50 meters and a maximum 
reach of 500 meters (IDEM 2023d). Attempt to sample all habitat types available within 
the sample reach to ensure adequate representation of the fish community present at 
the time of the sampling event. The list of possible electrofishers for utilization include: 
the Smith-Root LR-24, Smith-Root LR-20B, or Midwest Lake Electrofishing System 
(MLES) Infinity XStream backpack electrofisher; the Smith-Root model 2.5 Generator 
Powered Pulsator electrofisher, with RCB-6B junction box and rat-tail cathode cable; or 
MLES Infinity Control Box with MLES junction box and rat-tail cathode cable assembled 
in a canoe. If parts of the stream are not wadeable, the system may require the use of a 
dropper boom array outfitted in a canoe or possibly a 12 or 14-foot Loweline boat; or 
for nonwadeable sites, the Smith-Root Type VI-A or MLES Infinity Control Box 
electrofisher assembled in a 16-foot boat (IDEM 2023d). 

Avoid sample collections during high flow or turbid conditions due to 1) low collection 
rates which result in nonrepresentative samples and 2) safety considerations for the 
sampling team. Avoid sample collection during late autumn due to the cooling water 
temperature, which may affect the responsiveness of some species to the electrical 
field. This lack of responsiveness can result in samples which are not representative of 
the streams’ fish assemblage (IDEM 2023d). 

Collect fish using dip nets with fiberglass handles and netting of 1/8 inch mesh bag. Sort 
fish collected in the sampling reach by species into baskets or buckets. Do not retain 
young-of-the-year fish less than 20 millimeters (mm) total length in the community 
sample (IDEM 2023d). 
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For each field taxonomist, generally the crew leader, retain a complete set of fish 
vouchers for each new or different species encountered during the summer sampling 
season. Vouchers may consist of either preserved specimens or digital images. Prior to 
processing fish specimens and completion of the IDEM OWQ Fish Collection Data 
Sheet (Attachment 4), preserve one to two individuals per new species encountered. If 
the fish specimens can be positively identified and the individuals for preservation are 
small enough to fit in a 2000 mL jar, preserve in 3.7% formaldehyde solution to serve as 
representative fish vouchers. If, however, the specimens are too large to preserve, take 
a photo of key characteristics (e.g., fin shape, size, body coloration) for later 
examination (IDEM 2023d). Also, prior to sampling, randomly select 10% of the sites for 
a revisit, and preserve or photograph a few representative individuals of all species 
found at the site to serve as vouchers (IDEM 2020a). Review, prior to field work, 
taxonomic characteristics of possible species encountered in the basin of interest. 

Also preserve fish specimens if positive identification cannot be made in the field (e.g., 
those co-occurring like the Striped and Common Shiners or are difficult to identify when 
immature); individuals which appear to be hybrids or have unusual anomalies; dead 
specimens which are taxonomically valuable for undescribed taxa (e.g., Red Shiner or 
Jade Darter); life history studies; or research projects (IDEM 2023d). 

Record data for fish, which are not preserved, on the IDEM OWQ Fish Collection Data 
Sheet (Attachment 4) consisting of: number of individuals; minimum and maximum total 
length in millimeters (mm); mass weight in grams (g); and number of individuals with 
deformities, eroded fins, lesions, tumors, and other anomalies (DELTs). Once the data 
are recorded, release specimens within the sampling reach from which they were 
collected, when possible. Record data for preserved fish specimens following taxonomic 
identification in the laboratory (IDEM 2023d). 

4. Macroinvertebrate Community Measurements 
Crews of two to three staff conduct macroinvertebrate community sampling immediately 
following the fish community sampling event or on a different date. Collect samples 
using a modification of the U.S. EPA Rapid Bioassessment Protocol MHAB approach 
using a D-frame dip net with 500 µm mesh (Plafkin et al. 1989; Klemm et al. 1990; 
Barbour et al. U.S. EPA 1999; IDEM 2022b). The IDEM MHAB approach (IDEM 2023e) 
is composed of a 1-minute “kick” sample within a riffle or run. Collect, if the stream is 
wadeable, by disturbing one square meter of stream bottom substrate in a riffle or run 
habitat and collecting the dislodged macroinvertebrates within a dip net. Also, collect a 
50-meter “sweep” sample of all available habitats. Collect by disturbing habitat such as 
emergent vegetation, root wads, coarse particulate organic matter, depositional zones, 
logs, and sticks. Then collect the dislodged macroinvertebrates within the dip net. 
Define the 50-meter length of riparian corridor sampled at each site using a rangefinder 
or tape measure. If the stream is too deep to wade, use a boat or canoe to sample the 
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50-meter zone along the shoreline with the best available habitat. In addition, do not 
collect a 1-minute kick sample if the stream is too deep to wade and no available 
shoreline to collect the sample exists. Combine the 1-minute “kick” and 50-meter 
“sweep” samples in a bucket of water. Elutriate the combined sample through a U.S. 
Standard Number 35 (500 µm) sieve a minimum of five times to remove all rocks, 
gravel, sand, and large pieces of organic debris from the sample. Then transfer the 
remaining sample from the sieve to a white plastic tray. The collector, while still on-site, 
will conduct a 15-minute pick of macroinvertebrates at a single organism rate attempting 
to pick for maximum organism diversity, and relative abundance through turning and 
examining the entire sample in the tray. Preserve the resulting picked sample in 80% 
isopropyl alcohol. Return the sample to the laboratory for identification at the lowest 
practical taxonomic level (usually genus or species level, if possible; IDEM 2023f). 
Evaluate the sample using the MHAB macroinvertebrate IBI. 

5. Habitat Assessments 
Complete habitat assessments immediately following macroinvertebrate and fish 
community sample collections at each site using a modification of the Ohio 
Environmental Protection Agency (OHEPA) Qualitative Habitat Evaluation Index 
(QHEI), 2006 edition (OHEPA 2006; Rankin 1995). Complete a separate IDEM QHEI 
(Attachment 6) for each sample type, since the sampling reach length may differ (i.e., 
50 meters for macroinvertebrates and between 50 and 500 meters for fish). IDEM 
2023g describes the method used in completing the QHEI. 

6. Field Parameter Measurements 
Measure DO, pH, water temperature, specific conductance, and DO percent saturation 
with a data sonde, during each sampling event regardless of the sample type collected. 
Perform measurement procedures and operation of the data sonde according to the 
manufacturers’ manuals (YSI 2017; YSI 2018) and the Water Chemistry Field Sampling 
Procedures TSOP (IDEM 2020b, 2.0 and 4.0). Measure turbidity with a Hach™ turbidity 
kit and write the meter number in the comments under the field parameter 
measurements. If a Hach™ turbidity kit is not available, record the data sonde 
measurement for turbidity and note in the comments. During each sampling run, note 
and document field observations from each site and ambient weather conditions at the 
time of sampling on IDEM Stream Sampling Field Data Sheets (Attachment 3). 

B.3.  Analytical Methods 

1. Laboratory Procedure for E. coli Measurements: 
Process and analyze all waters sampled for E. coli in the IDEM E. coli mobile laboratory 
or IDEM Shadeland laboratory, which is equipped with required materials and 
equipment necessary for the IDEXX™ Colilert Test. The Colilert Test is a multiple-tube 
enzyme substrate standard method SM-9223B Enzyme Substrate Coliform Test Method 
(Clesceri et al., 2012). Table 5 identifies the E. coli test method and quantification limit. 
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2. Nutrient and General Chemistry Parameters Measurements: 
Pace Analytical Services performs analyses of nutrient and general chemistry 
parameters, in accordance with preapproved test methods and within the allotted time 
frames. Table 5 identifies the nutrient and general chemistry parameters, and respective 
test methods and quantification limits. 

Table 5. E. coli, Nutrient, and General Chemistry Parameters Test Methods4 

Parameter Method 
Lab 

Reporting 
Limit 

Units 

E. coli 
SM-9223B 
Enzyme Substrate Test 1.0 *MPN/100 mL 

Alkalinity (as CaCO3) 
SM2320B 
 2.0 mg/L 

Solids, total residue (TS) SM 2540B 10.0 mg/L 
Solids, nonfilterable residue (TSS) SM 2540D 2.5 mg/L 

Solids, filterable residue (TDS) SM 2540C 10.0 mg/L 
Sulfate EPA 300.0 0.25 mg/L 
Chloride EPA 300.0 0.25 mg/L 
Hardness (as CaCO3) SM 2340B 1.0 mg/L 
Nitrogen, as ammonia EPA 350.1 0.10 mg/L 
Nitrogen, Kjeldahl (TKN) EPA 351.2 0.50 mg/L 
Nitrogen, Nitrate-nitrite EPA 353.2 0.10 mg/L 
Phosphorous, total EPA 365.1 0.05 mg/L 
Total organic carbon (TOC) SM 5310C 1.0 mg/L 
Chemical oxygen demand EPA 410.4 10.0 mg/L 
Calcium EPA 200.7 1.0 mg/L 
Magnesium EPA 200.7 1.0 mg/L 

* Clesceri et al., 2017. 1 MPN = 1 CFU/100 mL 
4 Methods accredited by NELAP (State of Kansas, 2023) 

3. Field Parameters Measurements: 
Take the field measurements of DO, DO percent saturation, temperature, pH, 
conductivity, and turbidity each time a sample is collected. Table 6 identifies the field 
parameters, respective test methods, and sensitivity limits. Locate the data sonde in the 
center of flow during sampling. The field staff member collecting the sample shall wait 
for all readings to stabilize before recording the readings on the IDEM Stream Sampling 
Field Data Sheet (Attachment 3). 
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Table 6. Field Parameters Test Methods 

Parameter Method 
Sensitivity 

Limit Units 

DO (data sonde optical) ASTM D888-09(C) 0.01 mg/L 
DO (membrane probe) SM4500-OG5 0.03 mg/L 
DO % Saturation (data sonde optical) ASTM D888-09(C) 0.01 % 
Turbidity (data sonde) SM 2130B Mod 0.02 NTU 
Turbidity (Hach turbidimeter) EPA 180.15 0.01 NTU 
Specific conductance (data sonde) SM 2510B 1.0 µmho/cm 
Temperature (data sonde) SM 2550B(2) 0.1 °C 
Temperature (field meter) SM 2550B(2)5 0.1 °C 
pH (data sonde) EPA 150.2 0.01 SU 
pH (field meter) SM 4500-HB5 0.01 SU 

5 Method used for Field Calibration Verification 

B.4.  Quality Control and Custody Requirements 
Quality assurance protocols will follow part B5 of the Surface Water QAPP (IDEM 2023a, 
pp 92-94) and of the Biological and Habitat QAPP (IDEM 2020a, p 27). 

1. Field Instrument Testing and Calibrations 
Calibrate the data sonde prior to each week’s sampling (IDEM 2023I). Record, maintain, 
store, and archive calibration results and drift values in logbooks located in the 
calibration laboratories at the Shadeland facility. The drift value is the difference 
between two successive calibrations. Field parameter calibrations will conform to the 
procedures as described in the instrument users’ manuals (YSI 2017; YSI 2018). Field 
check the unit for accuracy once during the week by comparison with a YSI EcoSense 
DO200A DO Probe or the YSI ProSolo Probe (IDEM 2020b, 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 3) and enter into the AIMS II database. At field sites where the DO 
concentration is 4.0 mg/L or less, use the YSI EcoSense DO meter. 

2. Field Measurement Data 
Collect in-situ water chemistry data using calibrated or standardized equipment and 
record on the IDEM OWQ Stream Sampling Field Data Sheet (Attachment 3). The same 
staff member collects and records the data. Perform calculations either in the field or 
later at the office. Include analytical results, which have limited QC checks, in this 
category. Detection limits and ranges are set for each analysis (Table 6). Quality control 
checks (such as duplicate measurements, measurements of a secondary standard, or 
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, as described in the Surface Water QAPP (IDEM 2023a Section D. pp 102-110). 
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3. Bacteriological Measurement Data 
Analytical results, from an IDEM fixed or mobile E. coli laboratory, include QC check 
sample results from which precision, accuracy, and completeness can be determined 
for each batch of samples. Archive raw data by analytical batch for easy retrieval and 
review. Follow chain of custody (COC) procedures, including time of collection, time of 
setup, time of reading the results, and time and method of disposal (IDEM 2020b). The 
field staff member collecting the samples signs the COC form upon delivery of samples 
to the laboratory. Thoroughly document any method deviations in the raw data. Test all 
QA/QC samples according to the following guidelines: 
Field Duplicate: Field Duplicates will be collected at a frequency of one per batch or 

at least one for every 25 samples collected (≥ 5%). 
Field Blank: Field Blanks will be collected at a frequency of one per batch or at 

least one for every 25 samples collected (≥ 5%). 
Laboratory Blank: Laboratory Blanks (sterile laboratory water blanks) will be tested at 

a frequency of one per day. 
Positive Control: Each lot of media will be tested for performance using E. coli 

bacterial cultures. 
Negative Controls: Each lot of media will be tested for performance using non-E. coli 

and noncoliform bacterial cultures. 

4. Water Chemistry Measurement Data 
The manufacturer certifies sample bottles and preservatives for purity. Do not use 
damaged sample and preservatives bottles, and do not use preservatives past their 
stated expiration date. Field blanks check the purity of sample bottles and 
preservatives. Sample collection containers for each parameter, preservative, and 
holding time (Table 4) will adhere to U.S. EPA requirements. Collect field duplicates and 
matrix spike and matrix spike duplicates at the rate of one per sample analysis set or 
one per every 20 samples, whichever is greater. Additionally, take field blank samples 
at a rate of one set per sample analysis set or one per every 20 samples, whichever is 
greater. An IDEM COC form created by the AIMS II database (Attachment 7) and an 
IDEM Water Sample Analysis Request form (Attachment 8) accompany each sample 
set through the analytical process. The field staff member collecting the samples signs 
the COC form upon delivery of samples to the laboratory.  

5. Fish Community Measurement Data 
Perform fish community sampling revisits at a rate of 10% of the total fish community 
sites sampled, in this case, two in the watershed (IDEM 2020a). Perform revisit 
sampling with at least two weeks of recovery between the initial and revisit sampling 
events. Perform the fish community revisit sampling and habitat assessment with either 
a partial or complete change in field team members (IDEM 2020a). Use the resulting IBI 
and QHEI total score between the initial visit and the revisit to evaluate precision, as 
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described in the Biological and Habitat QAPP (IDEM 2020a). Use the IDEM OWQ COC 
form (Attachment 7) to track samples from the field to the laboratory. A field staff 
member from the crew signs the COC form after completion of sampling. The samples 
and COC form are relinquished to a lab custodian to verify the sampling information is 
accurate. For all raw data: 1) check for completeness 2) utilize to calculate derived data 
(e.g., total weight of all specimens of a taxon), which is entered into the AIMS II 
database and 3) check again for data entry errors. 

6. Macroinvertebrate Community Measurement Data 
Collect duplicate macroinvertebrate field samples at a rate of 10% of the total 
macroinvertebrate community sites sampled (in this case, two sites) in the watershed. 
Perform the macroinvertebrate community duplicate sample and corresponding habitat 
assessment by the same team member performing the original sample, immediately 
after the initial sample collection. The 50-meter section of stream and riffle area utilized 
for the duplicate sample are different from those used for the original sample but have 
features as similar to the habitat types and availability of the original as possible. This 
will result in a precision evaluation based on duplicates of 10% of samples collected, as 
described in the Biological and Habitat QAPP (IDEM 2020a). 

Use the IDEM COC form (Attachment 7) to track samples from the field to the 
laboratory. A field staff member from the crew completes the COC form after sampling 
is complete. After completion of weekly field sampling activities, the laboratory 
custodian uses the COC form to check in samples prior to long-term storage. The IDEM 
Probabilistic Monitoring Section laboratory supervisor maintains laboratory 
identifications and QA/QC of taxonomic work. 

C. ASSESSMENT AND OVERSIGHT 

C.1. Field and laboratory performance and system audits 
Conduct performance and system audits to ensure good quality data. The field and 
laboratory performance checks include precision measurements by relative percent 
difference of field and laboratory duplicates (IDEM 2023a, pp 37, 105-106); accuracy 
measurements by percent of recovery of matrix spike and matrix spike duplicate 
samples analyzed in the laboratory (IDEM 2023a, pp 47-48, 105); and completeness 
measurements by the percent of planned samples versus the actual number collected, 
analyzed, reported, and usable for the project (IDEM 2023a, p 37). 

Biological and habitat measurements, field performance measurements include: 
o Completeness (IDEM 2020a, pp 10 – 11, 14) 
o Examination of fish IBI score differences and the relative percent difference 

(RPD) for number of fish species at the revisit sites (IDEM 2020a, pp 9 – 10) 
o RPD for number of taxa for macroinvertebrate duplicate samples (IDEM 2020a, p 

13) 
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o RPD between the two total QHEI scores (IDEM 2020a, p 18) 
Lab performance measurements include: 

o Percent taxonomic difference (PTD) for fish (IDEM 2020a, p 12) 
o PTD for macroinvertebrates (IDEM 2020a, pp 15 – 16) 
o Percent difference in enumeration (PDE) and percent sorting efficiency (PSE) for 

macroinvertebrates (IDEM 2020a, pp 14 – 16) 

A regionally recognized non-IDEM freshwater fish taxonomist may verify fish taxonomic 
identifications made by IDEM staff in the laboratory. Send ten percent of macroinvertebrate 
samples, the “normal” samples from sites where duplicate samples were collected, to 
Rhithron Associates, Inc. (Missoula, MT) for verification by an outside taxonomist (IDEM 
2020a). For macroinvertebrate verifications by an external lab, the lab’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. 

Require contract laboratories to have National Environmental Laboratory Accreditation 
Conference (NELAC) audits at the beginning of a laboratory contract and at least once per 
year during the contract. In addition, IDEM QA staff annually review performance studies 
conducted by the contract laboratories. Audits include any or all of the operational quality 
control elements of the laboratory’s quality assurance system. Audits address all applicable 
elements of this QAPP and the laboratory contract requirements including but not limited to: 
sample handling, sample analysis, record keeping, preventative maintenance, proficiency 
testing, personnel requirements, training, and workload. (IDEM 2023a, p 99). 

IDEM WAPB staff conduct field audits every other year to ensure sampling activities adhere 
to approved SOPs. WAPB staff systematically conduct audits to include all WAPB 
personnel engaging in field sampling activities. Staff trained in the associated sampling 
SOPs and in the processes related to conducting an audit evaluate WAPB field staff 
involved with sample collection and preparation. Audit staff produce an evaluation report 
documenting each audit for review by those field staff audited and WAPB management. 
Communicate corrective actions to field staff who implement the corrective actions as a 
result of the audit process (IDEM 2023a, pp 99-100; IDEM 2020a, p 31). 

The QA officer submits quality assurance reports upon completion of a dataset’s validation 
to the program manager or WAPB branch chief. The QA manager, relevant section chief, 
project manager, any technical staff working on corrective actions, and quality assurance 
staff receive copies of the progress reports when new developments arise. The section 
chief, project officer, or QA officer is responsible for working with relevant staff members to 
develop corrective actions and notifying the QA manager of corrective action progress. 
Depending on the associated corrective actions, either the section chief or the QA officer 
approves the final corrective action (IDEM 2023a, p 101). 
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C.2. Data Quality Assessment Levels 
The intention for samples and various types of data collected by this program are to meet 
the quality assurance criteria and rated DQA Level 3, as described in the Surface Water 
QAPP (IDEM 2023a, p 108) and the Biological and Habitat QAPP (IDEM 2020a, pp 34 – 
35). 

D. DATA VALIDATION AND USABILITY 
Quality assurance reports to management; and data validation and usability are also 
important components of Indiana’s Surface Water QAPP which ensures good quality data 
for this project. Quality assurance reports are submitted by the QA officer upon completion 
of the data validation of a dataset to the program manager or WAPB branch chief. This is 
done to ensure problems arising during the sampling and analysis phases of the project are 
investigated and corrected (IDEM 2023a, p 102). As described in Section D of the Surface 
Water QAPP (IDEM 2023a), data are reduced (converted from raw analytical data into final 
results in proper reporting units); validated (qualified based on the performance of field and 
laboratory QC measures incorporated into the sampling and analysis procedures); and 
reported (described so as to completely document the calibration, analysis, QC measures, 
and calculations). These steps allow users to assess the data ensuring the project DQOs 
have been met. 

D.1. Quality Assurance, Data Qualifiers, and Flags 
The various data qualifiers and flags will be used for quality assurance and validation of the 
data and are found on pages 108-109 of the Surface Water QAPP (IDEM 2023a pp 108-
109a) and the Biological and Habitat QAPP (IDEM 2020a pp 33-34). 

D.2. Data Usability 
Qualify the environmental data’s collection and usability per each lab or field result obtained 
and classify into one or more of the four categories: Acceptable Data, Enforcement 
Capable Results, Estimated Data, and Rejected Data as described in the Biological and 
Habitat QAPP (IDEM 2020a, pp 35 – 36). 

D.3. Information, Data, and Reports 
Record data collected in 2024 – 2025 in the AIMS II database and present in two 
compilation summaries. The first summary is a general compilation of the watershed field 
and water chemistry data prepared for use in the 2026 Integrated Report. The second 
summary is in database report format containing biological results and habitat evaluations, 
produced for inclusion in the Integrated Report as well as individual site folders. Maintain all 
site folders at the WAPB facility. All data and reports are 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 (NPDES) permit modeling, watershed restoration projects, water quality criteria 
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refinement, etc.). Upload the work plan into the virtual file cabinet. Store all field sheets in 
the AIMS II database. Upload chemistry, fish community, and macroinvertebrate results to 
U.S. EPA’s Water Quality Portal via the Water Quality Exchange (formerly STORET), which 
allows the data to be shared with U.S. EPA and others. The Water Quality Exchange is a 
framework which allows states, tribes, and other data partners to submit and share water 
quality monitoring data via the web to the Water Quality Portal. 

D.4. Laboratory and Estimated Cost 
Laboratory analysis and data reporting for this project will comply with the Surface Water 
QAPP (IDEM 2023a); Request for Proposals 22-68153 (see IDEM 2021a); the IDEM QMP 
(IDEM 2023h); and Pace-Indy contract PO # 20003041-7. Analytical tests on general 
chemistry and nutrient parameters outlined in Table 5 will be performed by Pace Analytical 
Services in Indianapolis, Indiana with a total estimated cost of $60,038.00. IDEXX 
Laboratories, Inc., Westbrook, Maine supplies bacteriological sampling supplies, with a 
total estimated cost of $1,932.50. Bacteriological samples will be tested and analyzed by 
IDEM staff. All fish and macroinvertebrate samples will be collected and analyzed by IDEM 
staff. Ten percent of macroinvertebrate samples will be verified by Rhithron Associates, Inc. 
in Missoula, Montana (IDEM 2020a) with a total estimated cost of $690. The anticipated 
total budget for laboratory costs for the project is $62,660.50. 

D.5. Reference Manuals and Personnel Safety 
Table 7. Personnel Safety and Reference Manuals 

Role Required Training or 
Experience 

Training References Training Notes 

All Staff that 
participate in field 
activities 

- Basic First Aid and 
Cardio-Pulmonary 
Resuscitation (CPR) 
 
 
- Personal Protective 
Equipment (PPE) Policy 
 
 
 
- Personal Flotation 
Devices 

- A minimum of 4 hours 
of in-service training 
provided by WAPB 
(IDEM 2010c) 
 
 
- IDEM 2024a 
 
 
- February 29, 2000 
WAPB internal 
memorandum 
regarding use of 
approved Personal 
Flotation Devices 

- WAPB staff meeting Health and 
Safety Training requirements will 
accompany staff lacking 4 hours of 
in-service training or appropriate 
certification in the field at all times. 
 
 
- 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. 

 
  



2025 Watershed Characterization Work Plan for Indian Creek Monroe Watershed 
B-070-OWQ-WAP-XXX-21-W-R0 

July 2, 2024 

25 

REFERENCES 
[327 IAC 2] IAC (Indiana Administrative Code), Title 327 Water Pollution Control Division, 

Article 2. Water Quality Standards. Last updated on October 11, 2023. 

(Clesceri et al. 2012) Clesceri, L.S., Greenburg, A.E., Eaton, A.D., 2017. SM-Standards 
Methods for the Examination of Water and Wastewater 23rd Edition. American Public 
Health Association. 

(IDEM 2010) IDEM Health and Safety Training Policy, revised October 1, 2010. A-030-OEA-
10-P-R2. IDEM, Office of External Affairs. Indianapolis, Indiana. * 

(IDEM 2019a) IDEM Hazard Communication (HazCom) Plan. IDEM, Office of Program 
Support. Indianapolis, Indiana. * 

(IDEM 2020a) Quality Assurance Program Plan (QAPP) for Biological Community and Habitat 
Measurements. B-003-OWQ-WAP-XXX-20-Q-R0. IDEM, OWQ, Watershed Assessment 
and Planning Branch. Indianapolis, Indiana. 

(IDEM 2020b) Water Chemistry Field Sampling Procedures. B-015-OWQ-WAP-XXX-20-T-R0. 
IDEM, OWQ, Watershed Assessment and Planning Branch. Indianapolis, Indiana. 

(IDEM 2021a) Request for Proposals 22-68153, Solicitation for Analyses. IDEM. Indiana 
Department of Administration. Indianapolis, Indiana. * 

(IDEM 2021b) Office of Water Quality Watershed Assessment and Planning Branch 
Laboratory Safety Plan. IDEM, Office of Program Support, Indianapolis, Indiana. * 

(IDEM 2022a) AIMS II Database User Guide. Watershed Assessment and Planning Branch. 
Office of Water Quality, Indiana Department of Environmental Management. Indianapolis, 
Indiana. * 

(IDEM 2022b) IDEM Health and Safety Manual. IDEM, Office of Program Support. 
Indianapolis, Indiana. * 

(IDEM 2023a) WAPB Indiana Surface Water Programs Quality Assurance Program Plan 
(QAPP). (Rev. 5, Jul. 2023). B-001-OWQ-WAP-XX-23-Q-R5. IDEM, OWQ, Watershed 
Assessment and Planning Branch. Indianapolis, Indiana. 

(IDEM 2023b) Global Navigation Satellite System (GNSS) R1 Unit User Instructions. B-055-
OWQ-WAP-XXX-23-T-R0. IDEM, OWQ, Watershed Assessment and Planning Branch. 
Indianapolis, Indiana. * 

(IDEM 2023c) E. coli Field Sampling and Analysis. B-013-OWQ-WAP-XXX-23-T-R1. IDEM, 
OWQ, Watershed Assessment and Planning Branch. Indianapolis, Indiana. 

(IDEM 2023d) Fish Community Field Collection Procedures. B-009-OWQ-WAP-XXX-23-T-R1. 
IDEM, OWQ, Watershed Assessment and Planning Branch. Indianapolis, Indiana. 

(IDEM 2023e) Multi-habitat (MHAB) Macroinvertebrate Collection Procedure. B-011-OWQ-
WAP-XXX-23-T-R1. IDEM, OWQ, Watershed Planning and Assessment Branch. 
Indianapolis, Indiana. 

http://www.in.gov/legislative/iac/T03270/A00020.PDF?
https://ingov.sharepoint.com/:w:/r/sites/IDEMPortal/OCS/PlanAsses/qa/Effective%20QA%20Documents/Health%20and%20Safety%20Training%20Policy%20A-030-OEA-10-P-R2.docx?d=wba7c9de01e5d4127be40e3f55ca99c52&csf=1&web=1&e=TW2pCD
https://ingov.sharepoint.com/sites/IDEMIntranet/Shared%20Documents/Forms/AllItems.aspx?id=%2Fsites%2FIDEMIntranet%2FShared%20Documents%2FHealth%2Fhaz%5Fcomms%5Fplan%2Epdf&parent=%2Fsites%2FIDEMIntranet%2FShared%20Documents%2FHealth
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
https://www.in.gov/idem/cleanwater/files/swm_sop_water_chem_field_sampling.pdf
https://www.in.gov/idoa/proc/recommendations/files/RFP-22-68153%20Laboratory%20Analytical%20Services_20211025.zip
https://ingov.sharepoint.com/:w:/r/sites/IDEMPortal/OCS/PlanAsses/qa/Effective%20QA%20Documents/OWQ%20Laboratory%20Safety%20Plan%20LSP%20OWQ.docx?d=w080296a3f6764eb281a2214e23c602e9&csf=1&web=1&e=Qd4rnh
https://ingov.sharepoint.com/:w:/r/sites/IDEMPortal/OCS/PlanAsses/qa/Effective%20QA%20Documents/OWQ%20Laboratory%20Safety%20Plan%20LSP%20OWQ.docx?d=w080296a3f6764eb281a2214e23c602e9&csf=1&web=1&e=Qd4rnh
https://ingov.sharepoint.com/sites/IDEMPortal/OCS/PlanAsses/qa/Effective%20QA%20Documents/Forms/Normal%20View%20%20all%20documents1.aspx?id=%2Fsites%2FIDEMPortal%2FOCS%2FPlanAsses%2Fqa%2FEffective%20QA%20Documents%2Fhealth%5Fsafety%5Fmanual%2Epdf&parent=%2Fsites%2FIDEMPortal%2FOCS%2FPlanAsses%2Fqa%2FEffective%20QA%20Documents
https://ecm.idem.in.gov/cs/idcplg?IdcService=GET_FILE&dID=83508550&dDocName=83512555&Rendition=web&allowInterrupt=1&noSaveAs=1
https://ecm.idem.in.gov/cs/idcplg?IdcService=GET_FILE&dID=83508550&dDocName=83512555&Rendition=web&allowInterrupt=1&noSaveAs=1
https://ingov.sharepoint.com/:w:/r/sites/IDEMPortal/OCS/PlanAsses/qa/Effective%20QA%20Documents/Global%20Navigation%20Satellite%20System%20(GNSS)%20User%20Instructions%20B-055-OWQ-WAP-XXX-23-T-R0.docx?d=w39abc427ee37489fae2d0245e968ba66&csf=1&web=1&e=eLiadm
https://www.in.gov/idem/cleanwater/files/swm_sop_e-coli_field_sampling_analysis.pdf
https://www.in.gov/idem/cleanwater/files/swm_sop_fish_comm_field_collection.pdf
https://www.in.gov/idem/cleanwater/files/swm_sop_mhab_macro_collection.pdf


2025 Watershed Characterization Work Plan for Indian Creek Monroe Watershed 
B-070-OWQ-WAP-XXX-21-W-R0 

July 2, 2024 

26 

(IDEM 2023f) Processing and Identification of Macroinvertebrate Samples. B-061-OWQ-WAP-
XXX-23-T-R0. IDEM, OWQ, Watershed Planning and Assessment Branch. Indianapolis, 
Indiana.  

(IDEM 2023g) Procedures for Completing the Qualitative Habitat Evaluation Index. B-003-
OWQ-WAP-XX-23-T-R2. IDEM, OWQ, Watershed Assessment and Planning Branch. 
Indianapolis, Indiana. 

(IDEM 2023h) IDEM Agency Wide Quality Management Plan 2023 IDEM, Indiana Government 
Center North, 100 N. Senate Ave. Indianapolis, Indiana, 46204. 

(IDEM 2023I) Calibration of YSI Multiparameter Data Sondes. B-014-OWQ-WAP-XXX-23-T-
R1. IDEM, OWQ, Watershed Assessment and Planning Branch. Indianapolis, Indiana. 

(IDEM 2024) Indiana’s 2024 Consolidated Assessment and Listing Methodology (CALM). 
IDEM, Office of Water Quality, Indianapolis, Indiana. 

(IDEM 2024a) IDEM Personal Protective Equipment Policy, revised January 4, 2024. A-059-
OEA-08-P-R0. IDEM, Office of External Affairs. Indianapolis, Indiana. * 

(IDEM 2024b) IDEM Injury and Illness Resulting from Occupational Exposure Policy, revised 
January 4, 2024. A-034-AW-16-P-R3. IDEM, Office of the Commissioner. Indianapolis, 
Indiana. * 

(George Mason University 2023) CropScape-Cropland Data Layer. 2023. CropScape - NASS 
CDL Program (gmu.edu). Center for Spatial Information Science and Systems, May 2024. 

(Kansas 2023) NELAP Environmental Laboratory Accreditation, Certificate E-10177. State of 
Kansas Department of Health and Environment, May 2023. 

(Klemm et al. 1990) Klemm, D.J., Lewis, P.A., Fulk, F. and Lazorchak, J.M. 1990. 
Macroinvertebrate Field and Laboratory Methods for Evaluating the Biological Integrity of 
Surface Waters. EPA/600/4-90/030. Environmental Monitoring Systems Laboratory, 
Monitoring Systems and Quality Assurance, Office of Research and Development, U.S. 
Environmental Protection Agency, Cincinnati, Ohio.  

(OHEPA 2006) Methods for Assessing Habitat in Flowing Waters: Using the Qualitative Habitat 
Evaluation Index (QHEI). OHIO EPA Technical Bulletin EAS/2006-06-1. Revised by the 
Midwest Biodiversity Institute for State of Ohio Environmental Protection Agency, Division 
of Surface Water, Ecological Assessment Section, Groveport, Ohio. 

(OHEPA 2012) 2011 Biological and Water Quality Study of Mill Creek and Tributaries, 
Hamilton County, Ohio. Technical Report MBI/2012‐6‐10. MSD Project Number 10180900. 
Prepared for: Metropolitan Sewer District of Greater Cincinnati, 1081 Woodrow Street, 
Cincinnati, OH 45204. Submitted by: Midwest Biodiversity Institute, P.O. Box 21561, 
Columbus, Ohio 43221‐0561. Pages 40-1. 

(OHEPA 2022) Compiled Surface and Ground Waters Monitoring Strategy 2022. Ohio EPA 
Technical Bulletin MAS/1999-7-2. Division of Surface Water, Lazarus Government Center, 
211 S. Front Street, Columbus, Ohio 43215. Page 70. 

https://ecm.idem.in.gov/cs/idcplg?IdcService=GET_FILE&dID=83485854&dDocName=83489859&Rendition=web&allowInterrupt=1&noSaveAs=1
https://www.in.gov/idem/cleanwater/files/swm_sop_procedures_completing_qhei.pdf
https://ingov.sharepoint.com/sites/IDEMPortal/OCS/PlanAsses/qa/QMPs%20%20Annual%20Reports/Forms/AllItems.aspx?id=%2Fsites%2FIDEMPortal%2FOCS%2FPlanAsses%2Fqa%2FQMPs%20%20Annual%20Reports%2FQMP%202023%2FIDEM%202023%20QMP%20%2D%20APPROVED%2Epdf&parent=%2Fsites%2FIDEMPortal%2FOCS%2FPlanAsses%2Fqa%2FQMPs%20%20Annual%20Reports%2FQMP%202023
https://ingov.sharepoint.com/:w:/r/sites/IDEMOWQ/Watershed/Tech/_layouts/15/Doc.aspx?sourcedoc=%7B9A447F9E-AEF1-498C-840E-E34D863FFFF1%7D&file=Calibration%20of%20YSI%20Multiparameter%20Data%20Sondes%20B-014-OWQ-WAP-XXX-23-T-R1.docx&action=default&mobileredirect=true&DefaultItemOpen=1&wdLOR=c0C0FDCF4-415C-4571-A927-49051D21B5D2
https://www.in.gov/idem/nps/files/wapb_2024_draft_calm_document.pdf
https://ingov.sharepoint.com/:w:/r/sites/IDEMPortal/OCS/PlanAsses/qa/_layouts/15/Doc.aspx?sourcedoc=%7BEFD186B2-4671-4296-9688-BCB86944C0CC%7D&file=Personal%20Protective%20Equipment%20Policy%20A-059-AW-24-P-R1.docx&wdLOR=c7451799D-7F62-4701-9752-47355F7EB429&action=default&mobileredirect=true
https://ingov.sharepoint.com/:w:/r/sites/IDEMPortal/OCS/PlanAsses/qa/_layouts/15/Doc.aspx?sourcedoc=%7B987BF7EB-C06E-4825-89B2-D2AAEABC1CD6%7D&file=Injury%20and%20or%20Illness%20Resulting%20from%20Occupational%20Exposure%20Policy%20A-034-AW-24-P-R4.docx&wdLOR=cAF894FCD-3EB1-4575-9F91-1AC7B5E6E592&action=default&mobileredirect=true
https://nassgeodata.gmu.edu/CropScape/
https://nassgeodata.gmu.edu/CropScape/
http://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=30000VCE.txt
http://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=30000VCE.txt
https://epa.ohio.gov/static/Portals/35/documents/QHEIManualJune2006.pdf
https://epa.ohio.gov/static/Portals/35/documents/QHEIManualJune2006.pdf
https://www.projectgroundwork.org/downloads/reports/2011_mill_creek_biological_water_quality_study.pdf
https://epa.ohio.gov/static/Portals/35/tmdl/Compiled_Monitoring_Strategy_2022.pdf


2025 Watershed Characterization Work Plan for Indian Creek Monroe Watershed 
B-070-OWQ-WAP-XXX-21-W-R0 

July 2, 2024 

27 

(Plafkin et al. 1989) Plafkin, J.L., Barbour, M.T., Porter, K.D., Gross, S.K. and Hughes, R.M. 
1989. Rapid Bioassessment Protocols for Use in Streams and Rivers: Benthic 
Macroinvertebrates and Fish. EPA/440/4-89/001. Assessment and Watershed Protection 
Division, U.S. Environmental Protection Agency, Washington, D.C.  

(Simon DRAFT) Simon, T.P. DRAFT. Development of Index of Biotic Integrity Expectations for 
the Ecoregions of Indiana. Interior River Lowland. U.S. Environmental Protection Agency, 
Region V, Water Division, Watershed and Non-Point Branch, Chicago. IL. *  

(Simon and Dufour 1998) Simon, T.P. and Dufour, R.L. 1998. Development of Index of Biotic 
Integrity Expectations for the Ecoregions of Indiana V. Eastern Cornbelt Plain. U.S. 
Environmental Protection Agency, Region V, Water Division, Watershed and Non-Point 
Branch, Chicago. IL.   

(Simon and Dufour 2005) Simon, T.P. and Dufour, R.L. 2005. Guide to appropriate metric 
selection for calculating the Index of Biotic Integrity (IBI) for Indiana Large and Great 
Rivers, Inland Lakes, and Great Lakes nearshore. U.S. Department of the Interior, Fish and 
Wildlife Service, Bloomington Field Office, Bloomington, Indiana.  

(U.S. EPA 1999) Barbour, M.T., J. Gerritsen, B.D. Snyder and J.B. Stribling. 1999. Rapid 
Bioassessment Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates and Fish, Second Edition. EPA/841/B-99/002. U.S. EPA, Office of 
Water. Washington D.C. 

(U.S. EPA 2002) Guidance for Quality Assurance Project Plans EPA QA/G-5, EPA/240R-
02/009 U.S. EPA, Office of Environmental Information. Washington D.C. 

(U.S. EPA 2006) Guidance on Systematic Planning Using the Data Quality Objectives 
Process. EPA QA/G-4. EPA/240/B-06/001. U.S. EPA, Office of Environmental Information. 
Washington D.C. 

(YSI 2017) YSI Incorporated. EXO User Manual, revision g, 2017. Yellow Springs, Ohio. 

(YSI 2018) YSI Incorporated. ProDIGITAL User Manual, revision f, 2018. Yellow Springs, Ohio. 

 

 

 

 

 

 
 

http://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=9100LGCA.txt
http://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=9100LGCA.txt
https://nepis.epa.gov/Exe/ZyPDF.cgi/2000BST2.PDF?Dockey=2000BST2.PDF
https://nepis.epa.gov/Exe/ZyPDF.cgi/2000BST2.PDF?Dockey=2000BST2.PDF
http://monitoringprotocols.pbworks.com/f/IBI+revised+criteria+large+waters.pdf
http://monitoringprotocols.pbworks.com/f/IBI+revised+criteria+large+waters.pdf
http://monitoringprotocols.pbworks.com/f/IBI+revised+criteria+large+waters.pdf
https://nepis.epa.gov/Exe/ZyNET.exe/20004OQK.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1995+Thru+1999&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C95thru99%5CTxt%5C00000016%5C20004OQK.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://nepis.epa.gov/Exe/ZyNET.exe/20004OQK.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1995+Thru+1999&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C95thru99%5CTxt%5C00000016%5C20004OQK.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://nepis.epa.gov/Exe/ZyNET.exe/20004OQK.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1995+Thru+1999&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C95thru99%5CTxt%5C00000016%5C20004OQK.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://www.epa.gov/sites/production/files/2015-06/documents/g5-final.pdf
https://www.epa.gov/sites/production/files/documents/guidance_systematic_planning_dqo_process.pdf
https://www.epa.gov/sites/production/files/documents/guidance_systematic_planning_dqo_process.pdf


2025 Watershed Characterization Work Plan for Indian Creek Monroe Watershed 
B-070-OWQ-WAP-XXX-21-W-R0 

July 2, 2024 

28 

DISTRIBUTION LIST 

 

Electronic Distribution Only 
Name Organization 
Kristen Arnold IDEM OWQ WAPB Branch Chief 
Alyssa Henthorn IDEM OWQ WAPB Watershed Planning and Restoration Section 
Timothy Bowren IDEM OWQ WAPB Technical and Logistical Services Section 
Kathleen Hagan IDEM OWQ WAPB Watershed Planning and Restoration Section 
Caleb Rennaker IDEM OWQ WAPB Watershed Planning and Restoration Section 

Chief 
Patrick Colcord IDEM OPS Recycling Education and Quality Assurance Quality 

Assurance IDEM QA Manager 
Kevin Gaston IDEM OWQ WAPB Probabilistic Monitoring Section 
Michaela Hecox IDEM OWQ WAPB Targeted Monitoring Section 
Paul McMurray IDEM OWQ WAPB Technical E7 
Ali Meils IDEM OWQ WAPB Targeted Monitoring Section Chief 
Mitchell Owens IDEM OWQ WAPB Probabilistic Monitoring Section 
David Tsetse IDEM OWQ WAPB Technical and Logistical Services Section Chief 
John Sparks IDEM OWQ WAPB Watershed Planning and Restoration Section 
Stacey Sobat IDEM OWQ WAPB Probabilistic Monitoring Section Chief 
  



2025 Watershed Characterization Work Plan for Indian Creek Monroe Watershed 
B-070-OWQ-WAP-XXX-21-W-R0 

July 2, 2024 

29 

ATTACHMENTS 
Attachment 1: Modified Geometric Design Steps for Watershed Characterization Studies 
Introduction 

The Modified Geometric Site Selection process is employed within watersheds which 
correspond to the 12-14-digit HUC scale in order to fulfill multiple water quality management 
objectives, not just the conventional focus on status assessment. The design is employed at a 
spatial scale which is representative of the scale at which watershed management is generally 
being conducted. 

Sites within the watershed are allocated based on a geometric progression of drainage areas 
starting with the area at the mouth of the main stem river or stream (pour point) and working 
“upwards” through the various tributaries to the primary headwaters. This approach allocates 
sampling sites in a semirandom fashion and according to the stratification of available stream 
and river sizes based on drainage area. The Geometric Site Selection process is then modified 
by adding a targeted selection of additional sampling sites used to focus on localized 
management issues such as point source discharges, habitat modifications, and other 
potential impacts within a watershed. These sites are then “snapped” to the nearest bridge to 
facilitate safe and easy access to the stream. This design also fosters data analysis which 
takes into consideration overlying natural and human caused influences within the streams of a 
watershed. The design has been particularly useful for watersheds targeted for TMDL 
development because missing, incomplete, or outdated assessments can be addressed prior 
to TMDL development. 
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Selection Process 
In ArcGIS, download from NHD Plus site (http://www.horizon-systems.com/nhdplus/HSC-wthMS.php) the 
following files for Region 5 (and then again for Region 7) and zip them into the appropriate file structure. 

 

Create a new point shapefile (or geodatabase featureclass) named Geometric Design within ArcCatalog with the 
same projection as the unzipped layers above. 

Within an ArcMap project, add the following: 
• nhdflowline layer 
• Geometric Design layer 
• catchment shapefile 
• the FlowlineAttributesFlow table 

Add the following fields to the nhdflowline layer: 
• LENGTHMi (type: double, precision: 9, scale 4) 
• DrainMi (type: double, precision: 9, scale 4) 
• MinElev (type: double, precision: 9, scale 4) 
• MaxElev (type: double, precision: 9, scale 4) 
• Gradient (type: double, precision: 9, scale 4) 

Add the following field to the GeometricDesign layer (use the add field-batch tool): 
• Geometric (type: double, precision: 5, scale 2) 
• Lat (type: double, precision: 8, scale 5) 
• Long (type: double, precision: 8, scale 5) 
• COMID (type: long, precision: 9) 

Join the nhdflowline layer with the FlowlineAttributesFlow table based on the COMID field. 

Use the field calculator within the nhdflowline attribute table, with the appropriate metric to imperial conversion to 
populate the following fields: 

• LENGTHMi (from LENGTHKM – kilometers to miles) 
• DrainMia (from CumDrainage – square kilometers to square miles (sq mi)) 
• MinElev (from MinElevSmo – meters to feet) 
• MaxElev (from MaxElevSmo – meters to feet) 

http://www.horizon-systems.com/nhdplus/HSC-wthMS.php
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• Gradient ((MaxElev-MinElev)/LENGTHMI). 

Unjoin the FlowlineAttributesFlow table. 

Label the “nhdflowline” layer based new “LengthMi” field – note: this field shows the cumulative drainage at the 
end of the line segment, which is rarely more than 2-3 miles in between nodes. 

Calculate the geometric break points (i.e., for a 500 sq mi watershed: 500, 250, 125, 62.5, 31, 15, 7, 4, 2). 

It is recommended to change the symbology (Symbology: Show Quantities: Classification (Manual)) of the actual 
flowline to reflect the drainage. This will help identify when and where sites need to be allocated. 

Start a new editing session, with the GeometricDesign layer as your target layer. 

Add a new point within this layer to the pour point for the watershed (500 sq mi in this case). 

Travel upstream through the main stem and “find” the next place on the stream where the river drainage brackets 
250 sq mi. Use the catchment shapefile layer to identify more precisely the drainage value, if needed. 

Populate the “Geometric” field within the GeometricDesign layer accordingly to the identified drainage level, then 
change the symbology (Symbology: Categories: Unique Values: Geometric field) of this layer to reflect the 
drainage levels. 

Proceed through the watershed (either around the outer portions or start with largest values and work in), adding 
points accordingly to each geometric level. Change the symbology to find areas or levels that were missed. Note 
– the drainage level must be exact. Use the catchment shapefile to subtract drainage areas from larger drainage 
areas until the exact drainage level is reached. It is ok to “skip” a geometric level if it is not exactly reached. 
Sometimes there are large tributaries whose contribution to the main stem skips a drainage level. 

Populate the COMID (manually), and Lat/Long (right click on field and select calculate geometry – lat = x-
coordinates and long = y-coordinates) accordingly for reference within the GeometricDesign Layer. 

Once sites are selected in this fashion, they will need to be snapped to a bridge or access point. 

Additional sites should be placed at pour points of subwatersheds (12-digit HUCs) to meet TMDL document 
requirements. 

Once the initial sites are selected, the following features are taken into account to move or add sites: 

• Permitted facilities 
• Urban areas 
• Historical sampling sites 
• Assessment Unit IDs (AUID) 
• External stakeholder information  
• Resources - maximum of 35 sites per project 

After refining site selections, there may be additional sites added to ensure spatial representation of the project 
area. 

Sites may be removed or changed after site reconnaissance if there are problems accessing the site or if sites are 
dry. 

Notes regarding the NHD dataset: 
All units are initially set to metric and need to be converted to imperial. 

Within the nhdflowline layer, the GNIS_Name/ID refers to the whole river name and ID, while the COMID is a 
unique identifier for the particular segment. 



2025 Watershed Characterization Work Plan for Indian Creek Monroe Watershed 
B-070-OWQ-WAP-XXX-21-W-R0 

July 2, 2024 

32 

There is not a value GNIS_Name/ID for every river, especially where primary streams and ditches are concerned. 

Segments within the nhdflowline layer are based on linear miles between “nodes,” which are broken up (typically) 
by tributary. Typically these lengths are less than 2-3 miles. 

The cumulative drainage values in the NHD dataset have been compared against other and deemed “reasonable” 
(read – not statistically compared). Also note that the drainage is calculated through the model to be at the pour 
point of that segment. 

The elevation values, however, are not reliable and require supervision. These values are calculated from the 
associated digital elevation model (DEM) and sometimes have null values for either the maximum or minimum 
elevation values. In addition, the length of the stream is not long enough (i.e. >1 mile) to calculate gradient. In 
either case, this associated value is helpful to identify contour changes against a USGS contour map. However, to 
note the calculated gradient from the NHD information has been observed to be within several tenths of mile 
compared to a manual calculation of gradient. 

Important tables from NHD 

• FlowlineAttributesFlow (found in: Region 05, Version 01_02, Catchment Flowline Attributes) 
• Key fields: CumDrainag, Max ElevRaw, MinElevSmo, 

Important Layers from NHD 

• Region 05, Version 01_01, Catchment Shapefile 
• Region 05, Version 01_02, National Hydrography Dataset 
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Attachment 2: IDEM OWQ Site Reconnaissance Form 
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Attachment 3: IDEM OWQ Stream Sampling Field Data Sheet 
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Attachment 4: IDEM OWQ Fish Collection Data Sheet 
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Attachment 5: IDEM OWQ Biological Qualitative Habitat Evaluation Index (front) 
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Attachment 5 (continued): IDEM OWQ Biological Qualitative Habitat Evaluation Index (back) 
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Attachment 6: IDEM OWQ Chain of Custody Form 
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Attachment 7: IDEM OWQ Water Sample Analysis Request Form
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Attachment 8: Pace Analytical Services Indianapolis Laboratory Accreditation 
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Attachment 8: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.) 
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Attachment 8: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.)
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.)
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.)
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.)
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.)

 



2025 Watershed Characterization Work Plan for Indian Creek Monroe Watershed 
B-070-OWQ-WAP-XXX-21-W-R0 

July 2, 2024 

47 

 

Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.) 
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.)
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.) 
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.) 
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.) 
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.) 
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.) 
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.) 
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.) 
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.) 
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.) 
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.) 
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Attachment 9: Pace Analytical Services Indianapolis Laboratory Accreditation (cont.) 
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