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1 QAPP Organization and Management 

1.1 Distribution List 

This Quality Assurance Project Plan (QAPP) will be distributed and implemented 

by all project partners listed in Table 1. The QAPP will also be placed in a field 

binder and made available to all field staff involved in the project. Digital files of the 

data and reports will be compiled and made available to people and organizations 

upon request. 

 

Table 1. Contact Information for Key Personnel 

1.2 Project/Task Organization 

In addition to approving this document, the Huron-Clinton Metropolitan Authority 

(HCMA) QA Manager will oversee all aspects of this project including data 

collection, conceptual dam disposition alternatives development, and public 

outreach. The HCMA Project Manager and GEI Project Manager will oversee 

and supervise their respective parts of the project. Data collected for this project 

by LimnoTech, Metro Consulting Associates, and GEI Consultants, Inc. (GEI) 

including but not limited to, wetland delineation, topographic and bathymetric 

surveys, hydraulic modeling, sediment sampling for contaminants, and 

archaeological survey is subject to review by the HCMA Quality Assurance 

Manager / Project Manager. Refer to section 3.2 (Data Review, Validation, & 

Verification) for further discussion.  

Name Responsibility Address Phone/e-mail 

Jason Bibby, HCMA 
Project and QA 

Manager 

13000 High Ridge Drive 
Brighton, MI 48114-9058 

jason.bibby@metroparks.com 

734-646-1814 

Tyler Mitchell, HCMA QA Manager 
13000 High Ridge Drive 
Brighton, MI 48114-9058 

tyler.mitchell@metroparks.com 

810-494-6019 

Jeff Tyson, GLFC 

QA Manager 2200 Commonwealth 

Blvd., Suite 100,  

Ann Arbor, MI, 48105 

jtyson@glfc.org 

734-649-2033 

Bruce Hammond, City 

of Flat Rock Rep 

 

QA Manager 

  

25500 Gibraltar Rd. 
Flat Rock, MI 48134 

bhammond@charlesraines.com 

734-285-7510 

Janeen McDermott, 

GEI Consultants, Inc 

 

Project and QA 

Manager 

 

9282 General Drive 
Suite 180 

Plymouth, MI 48170 

Jmcdermott@geiconsultants.com 
740-243-5403 

Brendan Cousino, 

LimnoTech 

Project and QA 
Manager 
 

501 Avis Dr #1, Ann 

Arbor, MI 48108 

Bcousino@limno.com 

734-332-1200 

Fredd Ziobron, MCA 
 

Project and QA 
Manager 
 

45345 Five Mile Rd, 

Plymouth, MI 48170 

fziobron@metroca.net 

517-245-3402 

Terry Heatlie, NOAA 
 

Technical Monitor 
 

4840 S. State Rd. 
Ann Arbor MI 48108-

9719 

Terry.Heatlie@noaa.gov 

734-741-2211 
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HCMA will serve as the grant administrators for this project. GEI will complete the 

wetland delineation, archaeological survey, hydraulic modeling, and 

development/assessment of alternatives. LimnoTech will complete sediment data 

collection, sampling, and bathymetric surveys. Metro Consulting Associates will 

complete the topographic survey and real estate evaluation. NOAA is providing 

funding, QAPP review, QA/AC, and technical input to the project. Roles of key 

personnel are provided in Table 2. 

 

Table 2. Roles and Key Personnel 

Name Organization  Role 

Jason Bibby HCMA Project and QA Manager 

Tyler Mitchell HCMA QA Manager 

Jeff Tyson GLFC QA Manager 

Bruce Hammond City of Flat Rock Rep QA Manager 

Janeen McDermott GEI Consultants, Inc Project and QA Manager 

Brendan Cousino LimnoTech Project and QA Manager 

Fredd Ziobron MCA Project and QA Manager 

Terry Heatlie NOAA Technical Monitor 
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Project # NA22NMF4630144 Organizational Chart 

 

National Oceanic and Atmospheric Administration  

 

 

 

 

Huron-Clinton Metropolitan Authority 

Great Lakes Fishery Commission 

 

 

 

 

Engineering Rep for City of Flat Rock 

  

 

 

GEI Consultants, Inc 

 

 

 

 

            LimnoTech           Metro Consulting Associates 

  

Tyler Mitchell 
Chief of Natural Resources and Regulatory Compliance 

Jason Bibby 
System Planner 

Janeen McDermott 
Project Manager and QA Manager 
 

Fredd Ziobron 
Project Manager and QA Manager 

Terry Heatlie 
Technical Monitor 

Brendan Cousino 
Project Manager and QA Manager 

Jeff Tyson 
Project Manager and QA Manager 

Bruce Hammond 
Project Manager and QA Manager 
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1.3 Problem Definition/Background 

The Flat Rock and Huroc Dams are aging dams on the Huron River which 

currently block fish passage and are a liability to the Huron-Clinton Metropolitan 

Authority who owns the Flat Rock Dam and the City of Flat Rock, who owns the 

Huroc Dam.   

 

This project helps address the Great Lakes Restoration Initiative’s (GLRI) goal to 
protect and restore communities of native aquatic and terrestrial species 
important to the Great Lakes by increasing the connectivity of habitats that 
support important Great Lakes aquatic species. The first step of the project is to 
develop a feasibility study that considers alternatives for the Huroc and Flat Rock 
dams that will allow for fish passage and reconnect important tributary habitat to 
Great Lakes species while also minimizing the risk of sea lamprey infestation to 
the extent possible and necessary. The feasibility study will explore multiple 
options for accomplishing these goals. Goals of the feasibility study include:  

• Reduce or remove HCMA’s liability associated with the Flat Rock Dam 

• Allow for the passage of native species such as lake sturgeon (Acipenser 

fulvescens), walleye (Sander vitreus), and white bass (Morone chrysops)  

• Minimize the risk of sea lamprey infestation to the extent possible and 

necessary 

Other potential goals that will be evaluated during the feasibility study include: 

 

• Uncovering “unique and rare” high gradient bedrock substrate that is 

inundated by the Flat Rock Reservoir (MDNR, Huron River Assessment, 

1995).  

• Enhancement of the Huron River Water Trail through the removal of a 

challenging portage at the Flat Rock Dam. The portage currently requires 

advance coordination to unlock a gate. Alternatives that allow for small 

craft passage may enhance the user experience of the water trail. 

• Replenishment of sediment and coastal wetlands along Lake Erie and 

Point Mouillee. These coastal areas provide critical habitat for migratory 

waterfowl, dissipate energy at the confluence of the Huron River with 

Lake Erie, and provides recreation opportunities for fishing, bird watching, 

and waterfowl hunting. 

• Increased suitable habitat for federally endangered Snuffbox (Epioblasma 

triquetra) mussels (and their primary host fish Logperch [Percina 

caprodes]) that have been documented in the Huron River a short 

distance downstream of the project site. 

The project goals stated simply, are to maximize passage of native and desirable 

fish species while minimizing the risk of sea lamprey infestation; allow for small 

recreational watercraft passage; reduce liability associated with the dams; and, if 

possible, provide access to the “unique and rare” habitat identified by the 

Michigan DNR in 1995. 
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1.4 Project Task/Description 

To embark on the first step to achieving the goals discussed in section 1.3 the 

following 4 major tasks are proposed:  

 

• Review of all existing data and data collection 

• Development of dam disposition alternatives 

• Evaluation of the challenges and opportunities for each alternative 

• Extensive stakeholder and public engagement process 

 

The project will include the review of all existing reports, as-built plan, and data 

for the dams, adjacent infrastructure, and Huron River in proximity to the project.  

Additional data collection will be required to further assess the impacts of the 

proposed alternatives.  This data collection will include wetland delineation, 

topographic and bathymetric surveys, review of adjacent property deeds and 

riparian rights, depth of refusal measurements of impounded sediment, and 

preliminary sediment sampling to assess the quality of the sediment behind the 

dams and downstream.  Once all existing data and data collection efforts have 

been completed, four dam disposition alternatives will be developed that include 

a ‘no action’ alternative, full dam removal with active restoration, full dam removal 

with passive restoration, and partial dam removal.  The impacts on hydraulics, 

environmental, ecosystem, public utilities, economic, and restoration costs will be 

assessed for each alternative to provide the project team with the information 

needed to make an informed decision for the selection of a preferred alternative 

that meets the goals of the project. Concurrent with this process, the project team 

and consultant team will be conducting an extensive public outreach effort to 

solicit for input from and inform key stakeholders as well as the public about the 

overall purpose and process of this project.  Once alternatives have been 

developed and a draft feasibility study has been prepared, the project team and 

consultant team will once again engage key stakeholders and the public to 

present the information gathered. 

 

Data collection methods are discussed in further detail in Section 2.1. 

1.4.1 Required Regulatory Permits 

It is expected that the following permits will be needed for completion of this 

project: 

• Michigan Department of Environment, Great Lakes, and Energy (EGLE) 

Joint Permit Application for sediment cores 
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1.4.2 Project Area 

The project area is located in the City of Flat Rock in Wayne County, Michigan.  

The project includes the Flat Rock Dam, Huroc Dam, their associated 

impoundments, and the reach of the Huron River downstream to Telegraph 

Road. This project area is approximately 320-acres (Figure 1).  

 

 
Figure 1. Location Map 
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1.4.3 Schedule 

Table 3. Project Schedule 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.5 Training Requirements 

Specialized training is required for many of these data quality objectives. The 

topographic survey will be completed by a subcontractor that holds a 

Professional Land Surveyor (PLS) license.  

 

All field staff performing wetland delineations will by trained in the use of the 

USACE Wetland Delineation Manual (1987) and corresponding Northcentral and 

Northeast Regional Supplement, Version 2.0 (2012). If delineations are not 

performed by a certified Professional Wetland Scientist (PWS) they will be 

reviewed by a PWS. 

 

Sediment samples will be collected by personnel with familiarity and experience 

collecting field samples. Samples will be analyzed by a lab with National 

Environmental Laboratory Accreditation Conference (NELAC) accreditation. 

 

 

2nd 

Quarter 

3rd 

Quarter 

4th 

Quarter 

5th 

Quarter 

6th 

Quarter 

  

Apr-Jun 

2023 

Jul-Sept 

2023 

Oct-Dec 

2023 

Jan-Mar 

2024 

Apr-Jun 

2024 

Data Collection and Feasibility Study 

QAPP 

Development 
X     

Topographic and 

Bathymetric 

Survey  

X X    

Depth of Refusal 

Survey 
X X    

Wetland 

Delineation 
X X    

Sediment 

Sampling for 

Contaminants. 

X X    

Feasibility Study: 

Development of 

Alternatives 

 X X   

Feasibility Study: 

Assessment of 

Alternatives 

  X X X 
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2 DATA COLLECTION & QUALITY STANDARDS 

2.1 Field Data Collection Requirements 

Data represented in Table 4 will be collected to inform the feasibility study, dam 

removal and restoration design, and provide the necessary information for the 

project team to select a preferred alternative. Each data type is further detailed 

within its respective section along with sampling frequency and duplicate 

number. Data has been classified as informational data since this will be used to 

inform the project team on existing site conditions for baseline information.  

 

Table 3. Project Data Collection Summary 

 

 

*Exact restoration area is yet to be defined 

 

2.1.1 Topographic and Bathymetric Survey 

A detailed topographic / bathymetric survey of the Flat Rock and Huroc 

Impoundments and Huron River immediately upstream and downstream of the 

impoundments will be conducted by MCA (topographic survey) and LimnoTech 

(bathymetric survey) and combined with existing upland LIDAR (contour) data 

on-file with Wayne County to create a comprehensive base-map of the project 

area.   

 

The topographic survey will be collected by drone and ground shot survey points.  

Survey data will be collected in NAVD 88, State Plane Michigan South coordinate 

system and the survey area includes Huroc Park, Flat Rock Dam, Huroc Dam, 

Data Type 
Number of 

Samples 

Number of 

Sampling Events Data Classification 

 Topographic and 

Bathymetric Surveys 

1 survey of Huron 

River at 100’ 

increments along 

the length of the 

impoundment 

1 Informational 

Depth of Refusal 

1 survey of Huron 

River impounded 

sediment behind 

Flat Rock and 

Huroc Dams 

1 Informational 

Wetland Delineation 

1 survey of 

designated 320-

acre site 

1 Informational 

Sediment Sampling 

for Contaminants 
10 samples  1 Informational 
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road/railroad bridge immediately downstream of the Flat Rock Dam, Pedestrian 

Bridge on top of the Huroc Dam and cross section of the Huron River between 

the dams and approximately 400 feet downstream of the Huroc Dam.  Cross 

sections of the Flat Rock Dam tailrace and cross sections of the Huron River 

upstream will also be collected.  Each cross section will include the top of bank, 

bottom of bank, centerline of channel (thalweg), and water surface elevation. The 

specific data metrics that will be captured for the fish passage barrier removal are 

outlined in Table 5.  

 

Table 5. NOAA Tier 1 Monitoring Guidance for Fish Passage Barrier 

Removal 

 

 

 

The invert elevations, dimensions, material type, road surface and general 

condition of all bridge crossings will also be recorded.  Dam crest elevations, top 

and bottom of concrete walls, and dam apron elevations (if accessible) will also 

be collected.  Additionally, other manmade objects such as fence lines and 

gates, utilities, edges of roadway/sidewalk, and edge of buildings will be 

collected. Contours, at one-foot intervals, will be shown throughout the site. 

 

A bathymetric survey of the Huron River will be conducted between Telegraph 

Road and the Huroc dam, between Flat Rock Dam and Huroc Dam, and 

upstream of the Flat Rock Dam to approximately two miles upstream. The 

topographic, bathymetric, and LiDAR survey data will be combined in AutoCAD 

to produce a project area existing conditions map with one-foot contours 

throughout. 

Passability Metrics Guidance 
Data Collection 

Method 
Documentation 

 Channel Width 

3 channel cross 

sections: upstream 

of the dam, 

downstream of the 

dam, and across 

the dam crest 

Bathymetry, 

Topographic 

Survey, and Record 

Drawings 

Include the average channel width for 

pre- (existing conditions) and post- 

(proposed alternatives) implementation 

Channel Slopes 

Longitudinal profile 

from just upstream 

of the influence of 

the dam to just 

downstream of its 

influence 

Topographic and 

Bathymetric Survey 

Compare pre- (existing conditions) and 

post- (proposed alternatives) 

implementation average channel slopes 

and identify maximum channel slope on 

plotted longitudinal profiles 

Maximum Jump 

Height 

Identify maximum 

jump heigh within 

project reach 

Topographic and 

Bathymetric 

Survey, and Record 

Drawings 

Identify maximum jump height for pre- 

(existing conditions) and post- (proposed 

alternatives) implementation longitudinal 

profile plots 
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2.1.2 Depth of Refusal 

LimnoTech will be performing a depth of refusal survey within the impoundments 

behind the Flat Rock and Huroc Dams.  

 

Depth of refusal survey locations will be laid out in cross sections spaced at 

approximately 100 to 200 feet, and at locations of changing channel 

geomorphology. Probing will be conducted at a minimum of five locations per 

cross section by boat using customized refusal probes. These data will be used 

to estimate pre-dam channel and floodplain surfaces when possible, and to aid in 

development of an accurate estimate of the accumulated sediment volume, and 

the spatial distribution of the sediment deposition throughout the impoundments. 

   

This survey will be performed using a probing rod, with demarcations at 0.1 foot 

intervals for measurement of the water depth, and the depth to the refusal 

surface. The depth of refusal survey will be performed by a 2-person crew from a 

flat-bottom jon boat, and will follow the following procedures for data collection:  

 

1. Initialize GPS position tracking 

a. Ensure GPS unit is as close as possible to the actual point of poling 

b. Begin logging points when in position for poling (multiple points will cancel 

out any error associated with a single position point) 

 

2. Determine water depth and record in GPS and/or field log book 

a. Insert tile probe vertically into the water column 

b. Note tile probe depth mark at the water surface when the probe contacts 

the sediment/water interface 

c. Note any observations regarding suspected sediment composition based 

on sound (no sound suggests silt, infer sand or gravel from surface 

roughness and sound of the probe from the sediment/water interface) 

 

3. Determine depth of refusal and record in GPS and/or field log book 

a. Insert tile probe past the sediment-water interface using “reasonable 

human force” until refusal. 

b. Note tile probe depth mark at the water surface 

 

4. Stop GPS position tracking after collection of at least 10 points and record all 

latitude/longitude coordinates in GPS and/or field log book prior to moving to 

the next poling location 

2.1.3 Wetland Delineation 

GEI wetland ecologists will perform on-site investigations to delineate wetlands 

according to criteria defined by the U.S. Army Corps of Engineers (USACE) 

Regional Supplement to the Corps of Engineers Wetland Delineation Manual 
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(Version 2.0): Northcentral and Northeast Regions (January 2012) (Appendix A 

and B).  This wetland delineation protocol is the method accepted by EGLE.  

Since the project areas are located on private property, GEI will not flag wetland 

boundaries but will locate wetland boundaries using Global Positioning System 

(GPS).  GPS mapping will be conducted with the ArcGIS Collector application 

and a Trimble R1 GNSS receiver to facilitate sub-meter accuracy and will be 

completed concurrently with the wetland delineations.  The adjacent habitats will 

be surveyed for invasive plant species and locations marked using GPS and 

ArcGIS Collector to record species, area, and density of plants. 

2.1.4 Sediment Sampling for Contaminants 

LimnoTech will collect ten (10) samples of the sediment that has been 
accumulated within the impoundments upstream of the Flat Rock and Huroc 
Dams.  
 
The locations of the proposed sediment cores will be determined following the 
completion of the topographic and bathymetric survey as described in section 
2.1.1 and the Depth of Refusal survey as described in section 2.1.2. Those will 
be used to determine the locations within the impoundments where soft 
sediments have deposited and allow for planning the proposed sampling 
locations to characterize the areas where the majority of the impounded 
sediment has collected. A map will be prepared with the proposed sampling 
locations, and the coordinates for each proposed sampling location will be 
provided to the sampling crew. The sampling crew will navigate to each proposed 
sampling location using an on-board global positioning system (GPS) with sub-
meter accuracy. The sampling crew will check the GPS unit for accuracy daily 
prior to use. 
 
Within the impoundments, sediment cores will be collected via vibracore 
technology to refusal depth at each location. The vibration created by the 
vibracore head displaces the sediment around the outside of the core sampler 
allowing the core tube to penetrate the sediment column. The estimated depth of 
core penetration into the sediments will be measured and recorded. Care will be 
taken when removing the core tube in order to prevent the loss of collected 
sediment. Once the core bottom reaches the water surface, the bottom of the 
core will be securely capped and taped if necessary. Once the core tube is 
removed from the vibracore head, the top of the core tube will be secured in the 
same manner. 
 
Once the cores have been advanced to refusal (hardpan) the following 
information will be documented: 

• Estimated depth of core penetration into the sediment 

• Visual characterization  

• Core lengths 

• Sediment recoveries 

Boring logs be prepared based on the visual characterization of the material in 
the core sample.  
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At each sampling location, surface water depth will be measured to the nearest 
tenth of a foot prior to sediment sampling by using a weighted measuring tape or 
other rigid measuring device.  
 
LimnoTech personnel observing sample collection will be responsible to prepare 
documentation of the sample collection, which will be required to include, but not 
be limited to, the following items: 

• Location of sampling point with location identification number 

• Geographic coordinates of sampling point in the World Geodetic 

System 1984 

• Date and military time of collection 

• Names of the field personnel conducting sampling or measurement 

• Water depth 

• Sediment depth 

• Sediment recovery 

• Type of sample or measurement 

• Any field measurements taken 

• Field observations, especially any notice of stained sediment 

• References, such as maps or photographs of the sampling site 

• Any procedural steps taken that deviate from those presented in the 

QAPP. 

Photographs may be periodically taken onsite to document field events with a 
digital camera. Photographs will be periodically downloaded for storage and/or 
printing. Photographs will be dated and photologs will be developed. 
 
Sediment sample processing will be performed on the shore immediately 
following the collection of each sample. Modified Level D PPE (i.e., Tyvek, safety 
glasses, work boots, and nitrile gloves) will be worn during the core processing. 
The sample processing area will be set up for supporting and cutting the core 
tubes, homogenizing (i.e., mixing) the sediment, and placing it into laboratory 
supplied sample containers. Sample container labeling, lithology logging, and 
compositing will also be performed.  
 
The collected cores will be split lengthwise for examination and sampling. This 
will be performed with a portable cutting tool or knife, cutting into the core liner 
wall with care to minimize disturbance of the sediment core itself. Once open, the 
sediment core will be digitally photographed and lithologically logged from the top 
of the core (sediment surface) to the bottom (recovery depth), representing a 
vertical profile of the soft sediment. A composite sample will be created from 
each core by subsampling sediment from each foot of the core. The composite 
sample will be stored in an ice filled cooler, and then will be submitted to the 
laboratory for analysis. The number of samples collected will be tracked in order 
to ensure the number of samples equals the 10 proposed samples within the 
project area (not including QA/QC). 
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Each core will be removed individually from the core and placed in a 
decontaminated stainless steel bowl or aluminum pan and homogenized by 
mixing with a blade or spoon. Aliquots of the homogenized material will then be 
containerized and preserved and submitted to the laboratory for analysis with 
appropriate chain-of-custody procedures observed. Excessive aquatic 
vegetation, debris, and biota will be removed from the samples before the 
samples are placed in appropriate containers. Equipment that is re-used (e.g., 
cutting tools, broad knife, spatula, bowls, etc.) will be decontaminated in 
accordance with standard decontamination procedure. 
 
A separate composite sample will be prepared to be sent to a geotechnical 
laboratory for physical characterization of the grain sizes present in the sediment 
sample. 
 
QA samples will include 10 percent field duplicates (1 total for this project) and 5 
percent MS/MSDs for the core samples submitted for chemical analysis. 
 

2.2 Quality Objectives & Criteria for Measurement Data 

Quality Assurance/Quality Control (QA/QC) guidelines and rules have been 

established to ensure the reliability and validity of sample collection activities. 

Compliance with QA/QC is monitored by the QA Manager. The objectives are to: 

• Ensure all procedures are documented, including any changes in 

administrative and/or technical procedures 

• Ensure all field procedures are conducted according to sound 

scientific principles and have been validated 

• Ensure all equipment is clean and properly functioning 

• Monitor performance of the sample collection procedures by a 

systematic inspection program and provide for corrective action if 

necessary; and 

• Ensure all data are properly recorded and archived. 

 

Internal quality control procedures will be conducted by field and laboratory 

audits and the analysis of duplicate samples.  

2.2.1 Project Objectives and Limits 

Project data will be collected through topographic and bathymetric surveys, 

wetland delineation, depth of refusal measurements, and sediment sampling for 

contaminants. Observations in this project will meet the quality assurance 

objectives outlined in this section. Bias, accuracy, precision, completeness, 

representativeness, comparability, and detection limits will be used to assess 

data quality. 
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2.2.2 Bias 

Bias is any conscious or unconscious deviation from the truth that may result in 

inaccurate data. Data collection will be completed by GEI, LRE, and Progressive 

AE and potential sources of bias are summarized in Table 6. 

 

Table 6. Potential Project Bias 

Bias 

Category 

Potential Sources of Bias Best Practices 

Sampling Location - sediment 

samples, 

All sampling locations will be 

randomly selected or spaced 

equally along transects. 

Timing - wetland 

delineation 

All surveys will be conducted 

during the appropriate 

seasonal timeframes (section 

1.4.2) 

Sampling size - wetland 

delineation 

Follow protocols to obtain 

representative samples 

(section 2.1) 

Observational Data collection - all 

qualitative surveys 

Alternate staff in different data 

collection roles  

Equipment Instrument error - all 

quantitative surveys 

Calibrate equipment prior to 

uset and follow minimum 

accuracy guidelines (section 

2.3), use the same equipment 

to the greatest extent possible 

 

Bias in data collection will be minimized by strictly following methods established 

in protocols and by measures described in the QAPP. 

 

2.2.3 Accuracy 

Accuracy refers to how close a measurement is to the true or accepted value. 

Data collection for topographic and bathymetric surveys, wetland delineation 

studies,  and sediment sampling will be completed by qualified field personnel 

who will review and verify all recorded data. The process of peer review will 

ensure accurate observations and minimize human error or bias in reporting. 

Additionally, the QA manager will provide supplemental review of field 

observations. 

 

A latency test will be run at the beginning and end of each survey to calculate 

any differences in position and depth. This should be very minimal due to the 

shallow nature of the area and the slower speeds of the survey. The data will be 

processed using HYPACK and exported to AutoCAD to create the job specific 

bathymetric maps (plan view) and cross sections. 
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Sediment and water samples will be analyzed by Trace Analytical Laboratories 

(Trace) in Muskegon, MI. Trace is nationally accredited and certified by EGLE to 

complete the proposed chemical analysis.   

 

2.2.4 Precision 

Precision is the degree of agreement between two or more measurements. 

Duplicate samples will be used to determine precision for environmental 

conditions. The relative percent difference (RPD) for each pair of duplicate 

measurements will be calculated as follows: 

 

RPD = (Cs – Cd)/[0.5×(Cs + Cd)] × 100, 

 

where Cs is the measured variable of the sample (e.g., water temperature), and 

Cd is the duplicate measurement of the same variable. Duplicates will be 

measured for each sampling reach. Data quality objectives are given in Table 4. 

 

2.2.5 Completeness 

Following a QA review of all collected and analyzed data, data completeness will 

be assessed by dividing the number of measurements judged valid by the 

number of total measurements performed. The data quality objective for 

completeness for each sampling event is 90%. If the program does not meet this 

standard, Project QA Managers will consult to determine the main causes of data 

invalidation and develop a course of action to improve the completeness of future 

sampling events.  

 

2.2.6 Representativeness 

Representativeness is the degree to which data accurately and precisely 

represent a characteristic of a population, variation at a sampling point, or an 

environmental condition. The proper design of the sampling program and 

adherence to sampling protocols ensure representativeness. Representativeness 

of field observations will be satisfied by following the QAPP design and using 

proper sampling techniques. Field duplicates also will assist in determining 

representativeness. 

 

2.2.7 Comparability 

Comparability is a measure of the confidence with which one set of observations 

can be compared with another. This is important for comparing between 

sampling locations and comparing data over time. To ensure data comparability, 

GEI, LRE, and Progressive AE will follow the same sample collection methods 

and use the same units of reporting. Every effort will be made to collect data 

under similar seasonal conditions in order to observe similar characteristics in 

fish, wetlands, bank erosion, and water quality.  
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Table 7. Qualitative Data Quality Objectives Summary 

Parameter Precision (RPD)* Accuracy Completeness 

Topographic/Bathymetric 

Survey 

Within 2 standard 

deviations of mean ±0.5 ft. 90% 

Depth of Refusal  

Within 2 standard 

deviations of mean ±0.5 ft. 90% 

Wetland Delineation n/a 

95% correctly 

identified plants 90% 

Sediment Sampling n/a n/a 90% 

*EPA QAPP guidance provides that a max RPD of 20 may be appropriate for sampling 

2.3 Instrument/Equipment Testing, Inspection, Calibration, & 

Maintenance 

All equipment will be inspected, calibrated, and tested each day prior to use in 

the field. Field equipment will be maintained according to manufacturer’s 

specifications and steps will be taken to fix any problems that are noted. If any 

equipment is beyond repair, replacement equipment will be used. Spare batteries 

for all equipment are to be available if needed. All maintenance procedures will 

be documented in the equipment maintenance logs or the field notebook. Repair 

and calibration records will be filed. Preventative maintenance and calibration 

procedures will be followed according to the manufacturer’s specifications. 

Laboratory instruments will be routinely inspected by the laboratory staff to 

minimize the event of instrument failure. 

 

While the equipment is not in use, it will be stored at the office of GEI or the 

corresponding subcontractor. Equipment used for sample collection will be 

cleaned and maintained with methods that align with the proper field practices. 

Any sampling equipment that may potentially be exposed to soil, air, or water 

contaminants will be rinsed and dried in a well-ventilated area to limit cross 

contamination between sampling sites. QA Managers will also communicate 

these requirements to any subcontractors that are involved in data acquisition so 

they follow the same protocol. 

 

All instruments, cameras, GPS Units, projectors, and computers are visually 

inspected upon return from the field. Equipment is accounted for after use and 

clean and functional before use. Logs are maintained accounting for all 

equipment use in the field. 

 

All GPS data will be collected using a Trimble RI GNSS receiver with sub-meter 

accuracy, or equivalent. The GPS receiver will be set to capture data provided 

that at least 4 satellites are in view and the Position Dilution of Precision (PDOP) 

value remains at 6 or below. The receiver will use additional satellites as 

available. GPS units will be set to the NAD 83 coordinate system prior to use and 

manufacturer default settings will be employed for most other settings. GPS 
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Accuracy will be checked against known map coordinates from control points or 

locations with known coordinates. Waypoint data will be post-processed and 

exported to ArcMap where surveyed and known control points will be compared. 

Waypoints with a standard deviation greater than 3 meters will be a basis for 

exclusion from acceptance. Differential correction will be used when available. 

Batteries will be checked for power prior to use. All accuracy tests will be 

recorded in a log (identifying the specific GPS receiver used) and maintained in 

the project file.  

2.4 Analytical Methods Requirements 

2.4.1 Topographic and Bathymetric Survey 

The survey information will be sent electronically to GEI staff for use in project 

modeling and conceptual design phases. The file format will be compatible with 

AutoCAD and ArcMap software so that data can be intuitively viewed and 

analyzed.  

 

Topographic survey elevations of control points and recognizable site features 

will also be noted before performing the wetland delineation of the site. In this 

respect, the field staff performing the delineation can reference approximate 

elevations to known control point or feature elevations (e.g., hydric soil 

encountered approximately 2 feet below tree surveyed at a specific elevation). 

2.4.2 Depth of Refusal Survey 

The depth of refusal probing information will be processed by LimnoTech prior to 

electronically being sent to GEI for use in the project modeling and conceptual 

design phases. The depth of refusal locations will be provided in both tabular 

data and in a file format will be compatible with AutoCAD and ArcMap software 

so that data can be intuitively viewed and analyzed. Sediment depths and water 

depths will be reported to the nearest 0.1 feet. 

2.4.3 Wetland Delineation 

Shapefiles will be created from the GPS data collected in the field and used 

along with existing aerial imagery (basemap) to create a site map detailing 

delineated wetland boundaries. All geospatial data sources in the map will be 

appropriately cited and data will be collected with sub-meter accuracy eliminating 

the need for any postprocessing of GPS data. 

 

Data collected from wetland delineation field forms will be entered into the 

USACE Northcentral/Northeast Region Automated Wetland Determination Form 

(https://www.lre.usace.army.mil/Portals/69/docs/regulatory/AutoWLForm/ADF_N

CNE_v1.15.zip?ver=2016-10-25-142817-683). This data will then be summarized 

and included as attachments along with site figures in a wetland delineation 

report. The report will be reviewed by the QA manager for errors in data 
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translation, discrepancies in known habitat features and control points on the 

site, and omissions of portions of the project area based on the final wetland 

delineation figures. The QA Manager will notify field personnel responsible for 

wetland delineation and create a plan to reconcile all identified errors. 

2.4.4 Sediment Sampling for Contaminants 

Sediment samples will be submitted to a subcontract laboratory for analysis. 

Samples of the impounded sediment will be collected to determine if 

contamination is present.   

 

During sample collection, the characteristics of the sampled material will be 

noted and described. All samples will be placed into laboratory-supplied sample 

containers with appropriate preservative. Chain of custody procedures will be 

initiated in the field at the time of sampling and accompany the samples to the 

laboratory. Samples will be submitted to a certified laboratory for analysis and 

analyzed for the MI ten Metals list, PAHs, and PCBs, as shown in the table 

below. 
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Sediment Quality Analytical Parameters & Methods 

Compound 
Units for 

Quantification Analytical Method 

Arsenic mg/kg EPA 6020B 

Barium mg/kg EPA 6020B 

Cadmium mg/kg EPA 6020B 

Chromium mg/kg EPA 6020B 

Copper mg/kg EPA 6020B 

Lead mg/kg EPA 6020B 

Selenium mg/kg EPA 6020B 

Silver mg/kg EPA 6020B 

Zinc mg/kg EPA 6020B 

Mercury mg/kg EPA 7471 

Acenaphthene ug/kg EPA 8270E by SIM 

Acenaphthylene ug/kg EPA 8270E by SIM 

Anthracene ug/kg EPA 8270E by SIM 

Benzo(a)anthracene ug/kg EPA 8270E by SIM 

Benzo(a)pyrene ug/kg EPA 8270E by SIM 

Benzo(b)fluoranthene ug/kg EPA 8270E by SIM 

Benzo(g,h,i)perylene ug/kg EPA 8270E by SIM 

Benzo(k)fluoranthene ug/kg EPA 8270E by SIM 

Chrysene ug/kg EPA 8270E by SIM 

Dibenz(a,h)anthracene ug/kg EPA 8270E by SIM 

Fluoranthene ug/kg EPA 8270E by SIM 

Fluorene ug/kg EPA 8270E by SIM 

Indeno(1,2,3-cd)pyrene ug/kg EPA 8270E by SIM 

Naphthalene ug/kg EPA 8270E by SIM 

Phenanthrene ug/kg EPA 8270E by SIM 

Pyrene ug/kg EPA 8270E by SIM 

1-Methylnaphthalene ug/kg EPA 8270E by SIM 

2-Methylnaphthalene ug/kg EPA 8270E by SIM 

Total PAH ug/kg Calculation 

PCB-1016 (Aroclor 1016) mg/kg EPA 8082A 

PCB-1221 (Aroclor 1221) mg/kg EPA 8082A 

PCB-1232 (Aroclor 1232) mg/kg EPA 8082A 

PCB-1242 (Aroclor 1242) mg/kg EPA 8082A 

PCB-1248 (Aroclor 1248) mg/kg EPA 8082A 

PCB-1254 (Aroclor 1254) mg/kg EPA 8082A 

PCB-1260 (Aroclor 1260) mg/kg EPA 8082A 

Percent Moisture % ASTM D2974 

 
 
A separate composited sample will be prepared and submitted to a geotechnical 
laboratory for physical grain size analysis down to the No. 200 sieve following 
ASTM C136. 
 
The amount of sample recovery will be measured from the bottom of the core to 
the top of the sediment using a tape measure. If a core recovery (where core 
recovery is equal to the core length divided by the depth of penetration) of less 
than 60 percent is calculated in the field, up to three attempts will be made to 
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collect a more complete core at the same location. After three attempts, the core 
with the highest recovery from the location will be collected for processing, the 
poor recovery will be documented, and limitations on the usability of data will be 
assessed as part of the analysis of data from the location. 

2.4.5 Nondirect Measurements 

The Project Managers and QA Managers will notify potential non-measurement 

sources of project location and request existing environmental data that may be 

pertinent to better understand the effect of project implementation and measuring 

these changes. Relevant resource organizations include the City of Flat Rock, 

Wayne County, EGLE, Michigan Natural Features Inventory, Great Lakes 

Fishery Commission, U.S. Fish and Wildlife, and the Michigan Department of 

Natural Resources. In the event that data is collected from these agencies, the 

Project Managers and the QA Managers will discuss their acceptance criteria 

and assess any limitations in adding this data to the project plan. 

 

3 DATA MANAGEMENT & REPORTING 

3.1 Data Handling/Storage 

The HCMA Project Manager and QA Manager will be responsible for distributing 

the QAPP to personnel on the distribution list. Copies will be submitted with a 

signature page to be returned to the Project Manager.  

 

Documents generated by field activities, including field data sheets and notes, 

will be maintained in the project files. HCMA will maintain a file of raw data, 

instrument printouts, preparation and run logs, calibration information, analytical 

data, quality assurance data, and chain of custody forms. An electronic summary 

of all data will be prepared. 

 

The GLFC and HCMA will maintain custody of data collected during the project. 

Data collected by GEI, LimnoTech, or MCA as required for project 

implementation will be maintained by those respective organizations and 

provided to the GLFC and HCMA. Field notes, data sheets, survey forms, 

permits, photos, and pertinent project documents will be stored in hard copy and 

electronic format by HCMA, GEI, LimnoTech, and MCA. Upon completion of the 

project the GLFC and HCMA will receive custody of all data generated. Refer to 

data management plan, section 3.1.2, for details regarding record management.  

 

HCMA, GEI, LimnoTech and MCA will use standardized data sheets for data 

collection in the field. The QA Manager for each respective organization will be 

responsible for field data management standards during the project. The HCMA 

Project Manager/QA Manager will review all data for accuracy and 

completeness. 



24 
 

 

Survey data collected in the field will be post processed in the office for 

development of appropriate map products and stored in the office. 

All geo-referencing, observational data, photographs, and or other data 

generated or collected for this project will be documented and archived in its 

original format. These and other datasets, as needed, will be compiled as 

Microsoft Excel spreadsheets, ArcMap attribute tables, scanned hard copy forms, 

and GIS files stored on a secure network. Consistent applications will be utilized 

for modeling and GIS database creation. Original data will be protected from 

manipulation and copies will be provided for further use, manipulation, and 

analysis. HCMA will be responsible for archived data. 

 

Individuals listed below will make assessments and implement actions 

throughout the course of the project. 

 

Table 8. Assessment and Oversight Summary 

Assessment Type Staff Results Corrective Action 

Objective Project Manager Completeness Redo or Amend 

Equipment Tests Field Staff or 

Subcontractor 

Pass / Fail Repair or Replace 

Data Completeness Project Manager Sampled vs 

Planned 

Revisit or Amend 

Data Quality Field Staff or 

Subcontractor 

Meets Quality 

Objective or Not 

Questioned Data 

Points Excluded 

Performance Criteria Field Staff or 

Subcontractor 

Meets / Not Meets 

Criteria 

Questioned Data 

Points Excluded 

 

Management Assessment and Oversight 

Staff assigned to each assessment type will assess, record, and implement 

corrective actions as needed throughout the course of the project. Records will 

be kept detailing each assessment, the results, and any corrective actions 

needed. Field training assessments for pertinent project components will be 

conducted by certified professionals if support staff is utilized. All aspects of the 

HCMA, GEI, LimnoTech, and MCA collection process will be reviewed.  

Data Management Plan 

The project will generate environmental data and information, including data on 

topography, bathymetry, vegetation communities, soil characteristics, water 

quality, and operating and maintenance cost. Datasets will include topographic 

and bathymetric elevations, depth of refusal measurements, sediment sampling, 

delineated wetlands and plant communities. Data will be collected by GEI, 

LimnoTech and MCA according to the methodologies and procedures outlined 

throughout Section 2. Data collected will be considered public domain and will 
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be available, free of charge, immediately following processing and according to 

NOAA guidelines, at the website of GLFC (http://www.glfc.org/fish-habitat-

protection-and-improvement.php).  The Project Manager will oversee all data 

handling and storage and will prepare any summary reports, which will include 

the following NOAA disclaimer:  

 

“These data and related items of information have not been formally 

disseminated by NOAA and do not represent any agency determination, view, or 

policy.”   

 

Archived records are kept for a minimum of 3 years unless legally required to 

keep for a longer period. Hard copy records are also stored for a minimum of 

three years. Archived data may be kept beyond 3 years at the discretion of 

HCMA.  

 

3.2 Data Review, Validation, & Verification 

Upon review of data collected during the course of this project, the Project 

Manager may request clarifications or corrections as deemed necessary to 

achieve project goals. 

 

Once collected in the field, all data will be cross reviewed by both the HCMA and 

project QA managers for completeness and accuracy, and to ensure consistency 

with collection protocols. Data transfer will take place in the office into a computer 

and post processed into a Microsoft Excel Spreadsheet and ArcMap if applicable. 

Data that is collected by a subcontractor will be submitted to both the HCMA and 

project QA managers for review. Data reports will be reviewed independently by 

each QA Manager to determine data quality and validation. If either QA Manager 

deems that the data is not of sufficient quality, it will be rejected until revisions 

are made.  

 

All data produced by this project must be reviewed to evaluate the data against 

the method/procedural requirements (verification) and to determine whether the 

data meet the data quality objectives (validation). The review process involves: 

• preliminary review of the data collected in the field 

• secondary review of field records to verify data against method and SOP 

requirements 

• review of the verified data by the respective QA manager for 

reasonableness 

• validation by an objective third party if necessary; and 

• assessment of the data for its usability to meet project goals. 
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3.3 Validation and Verification Methods 

Verification of data completeness will be made after each data collection or 

monitoring event. Total known data collection events to date will be compared to 

total required data collection events to date. If the quantity of known and required 

events is not equal, the QA Manager will review all data entered into the 

electronic database until omissions are identified. Once the omission is identified, 

the QA Manager will discuss the omission with those responsible for collecting 

the field data and enter the collected information into the electronic database in a 

timely manner.  

 

Validation will be made by viewing field data on the computer. Survey data points 

(waypoints) and GPS control points will be overlaid on aerial photos and 

compared for accuracy. All data collected will be cross referenced with 

photographs and field notes for accuracy, and then reviewed by the QA 

managers. 

 

Data verification focuses on QAPP compliance, while data validation considers 

technical reliability relative to decision‐making and meeting project objectives. As 

a result, data verification is conducted before data validation. 

 

The data verification process begins after data have been collected. Verification 

is an objective, mechanical process of checking individual data points against the 

QAPP specifications. There are four main elements of the verification process: 

1. Compliance: An evaluation of whether SOP and QAPP requirements were 

followed, achieved, and/or completed successfully. Data must also have 

been recorded under conditions that met requirements. Compliance 

ensures that data pass numerical quality control tests, including accuracy 

and precision. 

2. Correctness: A determination of whether data collection plans and 

protocols have been followed. Basic operations and calculations must also 

have been performed using properly documented and properly‐applied 

algorithms. 

3. Comparability: A measure of the extent to which data collection 

procedures were done in a similar manner across different sites and data 

reporting was done in a similar manner. Comparability ensures that 

reported values are the same when used throughout the project. 

4. Completeness: A measure of the extent to which necessary data were 

collected. Completeness ensures that a sufficient amount of data and 

information are present relative to the data quality objectives. 

 

Data validation focuses on the ability to use data as intended to make decisions 

and to address project objectives. These qualifications address overall usability, 
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not contractual adherence. The assigned qualifications for each datum will be 

usable (i.e., observation appears valid) or unusable (e.g., observation outside the 

valid range).  

3.4 Reconciliation with User Requirements 

Results and products will be evaluated against the Data Quality Objectives and 

user requirements to determine if any reconciliation is needed. Reconciliation 

concerning quality, quantity, or usability of the data will be reconciled with the 

user during the data acceptance process. Types of reconciliation may include 

reduction in the scope of the project in terms of quality or quantity of data 

produced to meet partial user requirements. 

3.5 Documentation & Records 

This project will involve an iterative process with open communication between 

GEI, HCMA, GLFC, LimnoTech, MCA, and NOAA. Discussions will address 

quality assurance issues as needed and may include limitations and constraints 

in the information sources and / or assumptions made about the information. 

 

Deliverables to be submitted with quality assurance information include: 

 

 Draft QAPP for approval and Final QAPP when approved 

 GIS Maps, photographs, and field data forms 

 GIS data (including metadata) 

 Progress Reports - Status Updates 

 Final Report - Project Summary upon completion 
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Appendix A - USACE 1987 Manual
 

































































































































































































































































































 
 

Appendix B - USACE Regional Supplement NCNE 

 

 
 



































































































































































































































































































































































 
 

Appendix C – Sample Chain of Custody Form 

 

  




