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Freshwater Mussel 
(Unionidae) 

Population Status
• ~900 species worldwide

• ~300 Species in North America
(10% extinct, 70% as T/E/SC)

• 43 species in Michigan
• Fingernail clams (Sphaeriidae), Asian clams 

(Corbicula) and Zebra/Quagga mussels 
(Dreissenidae) not included

43

65



Benefits & Threats to Freshwater Mussels

Benefits:
• Benthic biomass (50-90%) - stabilize river bottom
• Filter large volumes of water
• Habitat creation – fish/invertebrates
• Sequester carbon – several hundred grams/m2/year

Threats:
• Historic harvest for button industry
• Habitat fragmentation (e.g., dams)
• Channelized water courses (e.g., dredging)

• Decreased water quality (↓ DO, ↑ Conductivity)
• Invasive species
• Impacts to host fish!



Simplified Unionid 
mussel life cycle

Biomimicry via mussel lures



Michigan Mussel Protocol



Will your project impact the stream bed? 
• Any impacts below OHWM of a river or stream 

may trigger mussel requirements
• Bridge repair/replacement/scour countermeasures
• Pipeline/utility crossings
• Outfall replacement/repair
• Walkway/boardwalks
• Railroad crossings
• Causeways into river for construction

• Reservoir drawdowns
• Dredging projects

• Marinas, boat slips, contaminated sites

Projects that may trigger mussel 
work

Mussel survey and 
relocation window is 
June 1 – October 15 



• Three protocol documents for MI
1. River/Streams (2021)

2. Lakes/Reservoirs (2022)

3. Reservoir Drawdowns (2022)

• MI is one of several Midwest states 
with protocol (OH, WI, MN)

• Growing “baseline” mussel data + 
protocol = more projects requiring 
mussel work

Michigan Mussel Protocol



Useful DIY Site-Screening Tools

• USFWS IPAC (Information for Planning and 
Consultation) – draw in your site, evaluate for 
federally-listed species (not just mussels)

• Michigan Mussels Web App – zoom in on your site 
to see if any mussel community data exists

• Note: Lack of mussel data at a site does not 
mean mussels  are not present

https://ecos.fws.gov/ipac/
https://www.arcgis.com/apps/webappviewer/index.html?id=3860be5d7f28471396d44e0b384abb12


“…designed to document the potential presence or absence 
of state or federally listed mussel species as well as provide 
guidance for survey and relocation activities to minimize 
impacts to native mussels in Michigan.”

What is provided in the protocol?
o Stream-specific guidance & permitting
o Survey guidelines/techniques
o Mussel relocation procedures
o Reporting guidance
o Mussel habitat assessment form (“recon” form)

River/Stream Protocol Overview

Mussel survey and
relocation window is 
June 1 – October 15



• Use construction plans to identify & 
calculate mussel work area

• Area of direct impact (ADI)
• Buffer areas (USB, DSB, LB)
• Square meter (m2) 

• Buffer sizes somewhat project specific
• Generally: 10-20 m DS and 5-10 m US

Determining the boundaries of 
a "mussel footprint"



• Detailed project plans allow greater 
support/certainty in buffer sizing

• Include stream width + water depth (if known) 

• Include control measures
• Turbidity curtains
• Coffer dams

• Accurate sizing of mussel footprint is 
important for accurate pricing/cost

Determining the boundaries of 
a "mussel footprint"



Mussel Survey Types + Relocation



Reconnaissance & Semi-
Quantitative Mussel Surveys

• Reconnaissance
• Couple of hours on site
• Visual searches (not handling mussels)
• Valuable for access, safety, gear 

requirements (e.g., scuba, boat)

• Semi-quantitative
• Species assemblage? T/E species?
• Timed searches (transects, meanders)
• Requires mussel ID expertise
• Search times: generally 1 min/m2

• All survey data valid for 5 years

Reconnaissance

Semi-quantitative



Quantitative Mussel Surveys

• Quantitative
• Most frequently used on Group 3
• Quadrat (0.25m2 or 1m2) sampling
• Generate mussel population estimates, 

detailed substrate data

• Very informative, labor intensive
• Need agency approval of # of quadrats 

• Includes transplant area 
identification



Mussel Relocation

• Relocation (“salvage”)
• Move mussels to approved transplant area
• “Mow the lawn” underwater
• Requires transplant area verification
• Post-relocation monitoring if T/E found
• Mussel tagging/marking

• 2 years or less before construction

30,000+ m2

X
30,000 m2 area
2 min/m2 search time

60,000 min (1,000 hrs)!



Mussel Relocation

• Relocation = labor intensive, 
costly for large projects

• Team sizes: 4 – 16 staff
• Diving, mussel processing, mussel 

transplant all running at once
• Reinforces need for accurate calculation 

of ADI and buffer areas

• Mussel density, diversity(?)
• Highly variable + may not know going 

into project

• More mussels = more time ($$$)
• T/E mussels at site? 

• Marking/tagging

Federal T/E

State T/E

Common 



Post-Relocation Monitoring

• Usually required at sites with T/E species
• ≥ 30 days after relocation is complete
• Searching transplant area for tagged 

and/or marked mussels
• Assessing % recovery, survival
• Results variable

• Rarely recover all mussels
• Timing of relocation (early or late in season?)
• Substrate in transplant area, flow events

State T/E



Permitting + Schedule



All mussel projects require 
permits

• In MI scientific collectors + state T/E 
handling permit (at minimum)

• Federal permit for Group 3 systems

• More states requiring mussel ID 
certification

• Michigan certified required 2025
• Ohio certified (MI reciprocity)

• End-of-year reporting (except for recon 
surveys)



Timelines
• Revolves around 6/1 – 10/15 “mussel season”
• Federal permit for Group 3 systems

November December January February March April May June July August September October

Survey, Relocation

RFPs, Contracting

Key questions related to timing:
Is the construction project permittable? Target construction start/finish dates? 
Are federally listed mussels expected?

*45-day reporting timeframe in protocol – can be challenging to meet for early season efforts

Agency coordination, Work Plan, Permitting

Monitoring? Monitoring?

Reporting*Reporting*



Reporting notes

• There are two types of end-of-year 
reporting that must be completed:

1. Project Reporting to the Client 
• Helpful reporting checklist is provided in 

the protocol

2. Permit Reporting to MDNR and USFWS
• Scientific Collector’s
• State T/E Handling
• Federal

• Usually end of year deadlines for 
both project and permit reporting



Summary of critical dates & 
timeframes

• Mussel plan review & approval
• ≥ 15 business days

• Permits
• ≥ 30 business days

• June 1 – October 15 “mussel season”
• Post-relocation monitoring

• ≥ 30 days following relocation
• Project reporting

• Preliminary within 30 days
• Full report within 45 days

• Permit reporting
• Varies – best in conjunction with 

project report



Lessons Learned, FAQ’s



• Why is it so expensive? 
• Specialized training & equipment, safety 

spotters for diving

• Can you provide cost estimates for 
mussel survey, relocation, and
monitoring?

• Yes...but...

• Know your watercourse
• Flow conditions are important!
• Getting “early start” not always best
• Late season (9/15-10/15) mussel work may 

take longer

Valuable Lessons + FAQ’s



• Low-cost effort, high potential ROI
• Evidence of mussels? Suitable 

substrate?
• Water depth/visibility/current?
• Access/safety issues? 

Value of a site visit or mussel 
reconnaissance

All are critical factors in 
estimating costs and can 
help reduce uncertainty



1. Detailed ADI
• KMZ and/or shape files encouraged! 
• Permit (if you have it)

2. Construction timing
• 2 years for relocation, 5 for survey

3. Water depth – diving required?
• Bridge inspection reports, grab it 

while doing a site survey

4. Site photos
• Access/safety issues?
• Indicators of current, visibility

Provide detailed information for 
contractor(s)



PC: Jacob Hamilton (MLive)
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