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Status of mussels in Michigan
Michigan mussel protocol
Mussel survey/relocation
Permitting & schedule
Tips/lessons learned




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




Benefits:

Threats:

Benefits & Threats to Freshwater Mussels

Benthic biomass (50-90%) - stabilize river bottom
Filter large volumes of water

Habitat creation — fish/invertebrates

Sequester carbon - several hundred grams/m?/year

Historic harvest for button industry

Habitat fragmentation (e.g., dams)

Channelized water courses (e.g., dredging)
Decreased water quality (¥ DO, 4 Conductivity)

Invasive species
Impacts to host fish!
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Michigan Mussel Protocol




Projects that may trigger mussel

work

Will your project impact the stream bed?

* Anyimpacts 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
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Mussel survey and
relocation window is
June 1 -October 15
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Michigan Mussel Protocol

e Three protocol documents for Ml

1. River/Streams (2021)
2. Lakes/Reservoirs (2022)
3. Reservoir Drawdowns (2022)

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

2022

Michigan Freshwater Mussel Survey & Relocation Protocols for Michigan Mussel Rescue and Relocation Protocols for Reservoir Druwdowns
Projects in Lakes & Reservoirs 23
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Michigan Freshwater Mussel Survey Protocols and Relocation Procedures
for Rivers and Streams

May 2021, Version 3

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

Seatt Hanshwe — Michigan Depaniment of Natural Resources

Joseph Rathbun — Michigan Depastment of Environmental Quality
Peter Badrz- Michigan Matural Features Inventory

James Bettazo, Barbara Hosler, Jessica Pruden - U5, Fish and Wildlife Service

Jeffery Grabarkiewicz - Michigan Department of Transporiation




Useful DIY Site-Screening Tools

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

||||||

i  Michigan Nartural
- &g Features Inventory
Dhseoer, Define. Deliver



https://ecos.fws.gov/ipac/
https://www.arcgis.com/apps/webappviewer/index.html?id=3860be5d7f28471396d44e0b384abb12
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Project likely to adversely -
River/Stream Protocol Overview ! L [

Sl State Listed Species Present
consultation with USFWS
and MDNR i
Consult with LSFWS Consult with the MDNR
and MDNR

“...designed to document the potential presence or absence Seml quanatve vy
of state or federally listed mussel species as well as provide [ J e
guidance for survey and relocation activities to minimize

impacts to native mussels in Michigan.”
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[Formal consultation with

USFWS required

Required approval of
quatitative survey plan

What is provided in the protocol?

o0 Stream-specific guidance & permitting —

o Survey guidelines/techniques e

0 Mussel relocation procedures suorsionpusnt

0 Reporting guidance Musse_l Survey and_
o relocation window is

Mussel habitat assessment form (“recon” form) June 1 - October 15

ESA Section 10(a)1(A) permit required for Group 3 waters
I MDMR Scientific Collectors permit and State Threatenaed and Endangerad Speckes permit required for Group 2 waters




Determining the boundaries of ; e
a "mussel footprint™ E@;ﬁ -
| — 5/ —
e Use construction plans to identify & wi“;ﬂ% ;
calculate mussel work area ' b H o
« Area of direct impact (ADI) S j |
» Buffer areas (USB, DSB, LB) R

* Square meter (m?)

 Buffer sizes somewhat project specific
o Generally: 10-20 m DS and 5-10 m US
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Determining the boundaries of

\? ®  AsStonaiMedied Lisik
Project Study Areas (Lines)

a "mussel footprint™

 Detailed project plans allow greater
support/certainty in buffer sizing
* Include stream width + water depth (if known)

s F-* = = ‘ 2— =
Figure 1: TN 208879 M-90 Flint River crossing Salvage Area which measures 1,949 m- (upstream
® | n CI u d e CO ntro I m eaS u reS buffer + downstream buffer + direct impact area)

 Turbidity curtains
» Coffer dams

 Accurate sizing of mussel footprint is

Important for accurate pricing/cost IR e vt

Buffer Areas

Mid-Channel Area




Mussel Survey Types + Relocation




Reconnaissance & Semi-
Quantitative Mussel Surveys

e Reconnaissance
e Couple of hours onsite
* Visual searches (not handling mussels)

 Valuable for access, safety, gear
requirements (e.g., scuba, boat)

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

1 -
o Allsurveydatavalid for5years | == B

Segment 3

Segment 4
D Survey Block Boundaries




Quantitative Mussel Surveys

e Quantitative

* Most frequently used on Group 3
¢ Quadrat (0.25m? or 1m?) sampling

» Generate mussel population estimates,
detailed substrate data

 Veryinformative, 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 m? area
X 2 min/m2 search time

60,000 min (1,000 hrs)!

30,000+ m?
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o Team sizes: 4 - 16 staff
 Diving, mussel processing, mussel

transplant all running at once Specie commontame | (| T, [
- - Actinonoias ligamenting Mucket - o] 1 0 1
* Reinforces need for accurate calculation Hasmidonta marginata e | s [ o [ 1 | o [t
Of AD I an d b uffe r areas Ambfe-ma-pn'catc Three-ridge - 107 443 43 593
Eurynia dilotata Spike - 1157 3640 323 | 5120
- - - Fusconaia flava Wabash Pigtoe - 15 161 15 191
e M usse I d e nS I ty, d IVe rS I-ty(?) Lampsilis siliquoiden Fatmucket - 14 78 11 103
. . R Lampsilis cardium Plain Pocketbook - 0 4 1 5
® H Igh Iy Varl ab Ie + may not knOW go I ng Lasmigona costata Fiuted-shell SC 9 38 4 51
- - Plevurobema sintaxio Round Pigtoe SC 10 135 8 153
I nto p rOJeCt Prychobranchus fasciolaris Kidney-shell 5C 2 12 0 14
- Pyganodon grandis Giant Floater - 1 9 0 10
[ MO re m usse IS — mo re tl me ($$$) Strophitus undulatus Strange Floater - 3 EN) 3 45
Utterbackia imbeciilis Paper Pondshell SC 1 2 a 3
- Venustaconcha ellipsiformis Ellipse 5C 125 364 22 511
¢ T/ E m usse IS a't S Ite? Villosa iris Rainbow SC 15 52 0 67
Total Mussels 1459 4977 432 | 6868

« Marking/tagging




Post-Relocation Monitoring

Usually required at sites with T/E species
= 30 days after relocation is complete

» Searching transplant area for tagged - s e
an d / orm arked m ussel S Species CommonName o YOO vered Recovered (%)
. . Amblema plicota Threeridge . 54 53 98
« Assessing % recovery, survival Eurynia ditata spike - 25 7
Fusconaia flova Wabash pigtoe . 3 3 100
° Resu ItS vari able Lamn.sms siliguoidea Fatmucket - 8 51 63
Lasmigona costato Flutad-shell SC & 5 100
° Rare|y recover all mussels Pleurobema sintoxia Round pigtoe sC 12 11 92
o . . Ptychobranchus fasciolaris Kidney-shell &C 1 1 100
 Timing of relocation (early or late in season?) Strophitus undulatus Strange floater - 3 3 100
. venustaconcho ellipsiformis Ellipse sC 3 0 0
 Substrate in transplant area, flow events Total Mussels 125 —— -
Metric 2022 2023
Tagged mussels present in tagged mussel plot 131 246*
Tagged mussels recovered (% recovered) 79 (60%) 103 (42%)
Total mussels recovered alive (% recovered alive) 74 (56%) 95 (39%)
*251 total mussels tagged; 5 found dead in plot in 2022, leaving 246 tagged mussels in plot in 2023




Permitting + Schedule




Page Tofs
NATIVE ENDANGERED & THREATENED SP. RECOVER
ENDANGERED & THREATEMED WILDLIFE
Permit Number: TE33374D-0
Effective: 07/25/2019 Expiras: 12/31/2024

All mussel projects require S

Department of the Interior
IU.5. FISH & WILDLIFE SERVICE

e rm ItS Endangered Specles Permit Office ’7
5600 American Boulevard, West, Suite 990 ,}vv% e .

Bloomington, MN 55437-1458
permitsRIES @iws.gov

Chl'(:(Endangerad Sy b

* In Ml scientific collectors + state T/E posoxam 1 I %ﬁ R
handling permit (at minimum) - canary

Mame and Title of Principal Officer; E:—:T::Ia?ain;mw of Michigan. P.C

STUART N KOGGE - VIGE PRESIDENT/WETLAND-AQUATIC 8I0LOGIST| 401 South Washinglon Square, Suite 103
Lansing, Ml 48833

* Federal permit for Group 3 systems

Thiss lether is an official atlschrmen o your Thrsalened nd Endimgesed Speecies Panmil (TE
028). Your permil & issued in the Conswtant categary only. Your pedmil exgires on March 31,
2025, Ronarwal informistion will be senl in December of 2024

Authorization;
To candust the scianlific activities lisied under epecial condtions an the threatenedendangared

Spacas sted Delow,

» More states requiring mussel ID S
- = - }‘i ScIENTIFIC COLLECTOR’S PERMIT
certification -

BT
ELl

f
b

Igsued wnder he awthonty of Public Act 457 of 1934, Part 487, as amended, sechion 324, 48735

Under the provisions of Part 487, Act 451, P.A. 1994, as amended, being section 324 48735, permission is
hereby granted to:

T - . . . State of Wisconsin Tony Evers, Governor
ot I C I an Ce I I e re u I re Title First Nama DEPARTMENT OF NATURAL RESOURCES Adam N. Payne, Secretary
Ryan 101 S. Webster Street Telephone 608-266-2621
Box 7921 Toll Free 1-888-936-7463
Co-Parmitlee Co-Permitlee Madison W1 53707-7921 TTY Access via relay - 711 [ ecohen =
- - - = - Shu Kogga Duanisd Kowalski
» Ohio certified (MI reciproci
GEl Consultants of Michigan, P.C. Wisconsin Regulatory Removals Broad Incidental Take Permit
Mailing Address Coverage under this a Broad Incidental Take Permit is for specific state-listed endangered and threatened species during handling,

401 South Washingt . Suite 103, L . Michigan, 46333 . . N _ ) o N
! ‘ashington Squars, Suite anzing, Michigan removal and relocation activities associated with regulatory activities. This permit/authorization does not cover educational or

scientific activities and is subject to annual reports.

Permit holder is responsible for sbtaining and maintaining any other permits, licenses, or authorizations that may be required to
conduct the above activities.

» End-of-year reporting (except for recon

database. Personal infarmation collected on this form will be used to process your reguest and may also be made available to

requestors under Wisconsin's Open Records law [ss. 19.31-19.39, Wis. Stats.].

S u Ne S Issued to: Ryan Holem BITPA Number RR 1182
Company Name: GE| Consultants, Inc Permit Start Date 6/5/2020




» Revolves around 6/1 - 10/15 “mussel season”

Timelines « Federal permit for Group 3 systems

November | December | January | February March April May ’ June | July August ‘ISEptEH"IhEI'[ October

, Relocation

Monitoring? Monitoring?

RFPs, Contracting

Agency coordination, Work Plan, Permitting

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

*45-day reporting timeframe in protocol —




Reporting notes

Mickigan Degartment of Natural Resgurces Wafife Division
{: THRE-H-TENED!'EWNGEEED SPECIES REFORT
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* There are two types of end-of-year
reporting that must be completed:

Draft Interim Red Cedar (US-

1. ProjectReporting to the Client 127 Mussel Reocaion

. Helpful reporting checklist is provided in ot umbes 133630 T e e PP e —T—————

th t I — [E] 1 crwcing, covtred, or smocuE o apec nied bk Dlsubmitsed 1o Mchga- s Featu rwpmsry
e p rO OCO Michigan Cepartmant of Transpsetation e L ey
. T

Sctrreted by

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

TELTAILLD DAL Yoo e 3, il o o o] Dm0 WLACT, b v Wit B o] batioe. O B ot ratn
S, i . A et 1 VS MRSTRSN MBS SO
Fabrusry 3, 3023

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




Summary of critical dates &

timeframes

* Mussel plan review & approval
e =15 business days
e Permits
e =30 business days
e 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

GE'E

Draft Grand River
[Smithville Rd) Mussael
Relocation Plan

Grard Riwer, Eskos Couty, Ml

Sbavres
Wi ey TS o ek 2 o W

Michigan Department of Natural Resources — Fisheres Division

ScIENTIFIC COLLECTOR’S PERMIT
Tssued under fhe authority of Public Act 451 of 1954, Pard 487, as amended, secfion 324 46735

:r/‘_ Lo

Under the provisions of Part 487, Act 451, P.A. 1994, as amended, being section 324.48735, permission is

hereby granted to:
Title First Mams Last Nama
Ryan Holem
Co-Parmitles Co-Permittes Co-Parmittes
Shu Kogge Danied Kowalski Meghan Marinski

Institution/Afilistion
GEI Consulants of Michigan, P.C.

Mailing Address
401 South 'Washing uite 103, Lansing, Michigan, 48333

SR

Scigntific Colbrotor's Permit b oy Reporting

e baprar Prparermrs ol S al b som . 90e0be wral Frabege s Cimngees

Raport o rWdiqu '(Br_‘ Fish, Raptilas, Amphiblar
Crumnew MII luS vieyed, Han dldl:l#-:md T‘nuud
Unelst 1"| tifie Collsctons Parms




Lessons Learned, FAQ’s




Valuable Lessons + FAQ’s

o 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...

e Know your watercourse

 Flow conditions are important!
» Getting “early start”’ not always best

 Late season (9/15-10/15) mussel work may
take longer

Grand River Streamflow and Temperature 2020
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Value of a site visit or mussel
reconnaissance

Low-cost effort, high potential ROI

Evidence of mussels? Suitable
substrate?

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

All are critical factors In

estimating costs and can
help reduce uncertainty




Provide detailed information for |

contractor(s) 1
1. Detailed ADI
«  KMZ and/or shape files encouraged! = ’

e  Permit (if you have it)

2. Construction timing
e 2years forrelocation, 5 for sunvey

=) —

3 - Wate r d e pth _ d iVi ng req u i red? ; Figure 1: TN 214904, M-71 “Shimuassee Eiver crossing. The total S-.al_;atge Are.a measur;as 141=

e
. Brl dge InSpeC tlon repo rtS, grab | t (upstream buffer [yvellow] + downstream buffer [purple] + direct impact area [red]).
while doing a site survey

10. {1) State Endangered mussel and (4) State Special Concern mussels are known to ocour at or near this

project site and may be impacted by your activities, A freshwater mussel survey and relocation shall
- occur prior to dredging and placement of riprap, A waiver has been granted to begin sheet pile portion
4 S Ite p hotos of the project as soon as possible. Issuance of this permit does not obviate the need to obtain approval

- under Part 365, Endangered Species, of the NREPA from Michigan Department of Natural Resources

. {DNR) Matural Heritage Program prior to commencemeant of construction activity, Please contact
' Access/ safety ISSsues? Jennifer Johnson, Fisheries Division, MDNR, US Highway 2, Norway, MI 49870, or (906)563-9247, for

additional information.

* Indicators of current, visibility




PC: Jacob Hamilton (MLive)
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