APPENDIX M

THREATS ANALYSIS TABLES



Threats Analysis Tables are provided in the following attachments:

Table 6.2.1.1-1 Indiana Bat Threats Analysis Table

Table 6.2.2.1-1 Bog Turtle Threats Analysis Table

Table 6.2.3.1-1 Madison Cave Isopod Threats Analysis Table
Table 6.2.4.1-1 Clubshell Threats Analysis Table

Table 6.2.5.1-1 Northern Riffleshell Threats Analysis Table
Table 6.2.6.1-1 Fanshell Threats Analysis Table

Table 6.2.7.1-1 James Spinymussel Threats Analysis Table
Table 6.2.8.1-1 Sheepnose Threats Analysis Table

Table 6.2.9.1-1 Nashville Crayfish Threats Analysis Table

Table 6.2.10.1-1 American Burying Beetle Threats Analysis Table



Table 6.2.1.1-1 Indiana Bat Threats Analysis Table

q Range of . .
— . . Aggregate/ Direct/ Resource Demographic Conservation Need Management
Pipeline Activity Subactivity Threat direct take Stressor Indirect Stressor Pathway Response qf Affected Consequence Affected Options (AMMs)*
Listed Species
New Construction Acges.s Rd Const. - Upgr_ade loss of individuals T crushing D felled tree faII_s wher_l bats still mortality Indiana bats number§ breeding sheltering
Existing Rds - tree clearing roosting in it reproduction
New Construction Access Rds - Eerm. - - lree loss of individuals T crushing D felled tree fall_s wher_1 bats stil mortality Indiana bats number_s breeding sheltering
clearing roosting in it reproduction
New Construction Access Rds - Temp. - tree loss of individuals T crushing D felled tree fall_s Whe’.‘ el mortality Indiana bats number_s breeding sheltering
clearing roosting in it reproduction
New Construction Drilling ) Clearing re- loss of individuals T crushing D felled tree fall's wher_l bats still mortality Indiana bats number§ breeding sheltering
established veg. roosting in it reproduction
Reconditioning - Berms .
New Construction (stormwater control) - tree loss of individuals T crushing D felled tree fall_s wher_1 bats stil mortality Indiana bats number_s breeding sheltering
: roosting in it reproduction
clearing
Reconditioning - Berms summer roostin suitable habitat lost & not Trees > 5 inches
New Construction (stormwater control) - tree : 9 T tree removal D harass - harm reproduction breeding sheltering
; habitat loss replaced dbh
clearing
New Construction | Tree Clearing (> 5 inches DBH) | loss of individuals T crushing D felled tree faII_s wher_l bats still mortality Indiana bats number_s breeding sheltering
roosting in it reproduction
New Construction Waste Pits - Berms (stormwater loss of individuals T entrapment D bats get stuck in goop on top of mortality Indiana bats number_s sheltering
control) well water and drown reproduction
New Construction Well Recondltl_onmg - Clearing loss of individuals T crushing D felled tree fall_s wher_1 hats stil mortality Indiana bats number_s breeding sheltering
re-established Veg. roosting in it reproduction
New Construction Well Reconditioning - Clearing | summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering

re-established Veg.

habitat loss

replaced

dbh




Range of

. . i Aggregate/ Direct/ Resource Demographic Conservation Need Management
Pipeline Activity Subactivity Threat direct take Stressor Indirect Stressor Pathway Response qf Affected Consequence Affected Options (AMMs)*
Listed Species
New Construction Wetland Cros§|ngs - Tree loss of individuals T crushing D felled tree fall_s wher_1 hats stil mortality Indiana bats number_s breeding sheltering
Clearing roosting in it reproduction
increased increased towers provide raptors with
New Construction Aggregate Sources redation A rantor berches I increased predation mortality Indiana bats numbers sheltering
P ptorp opportunities
spring staging/fall
New Disturbance Access Road Con_st. - Perm.- swarming roosting T tree removal | suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
tree clearing habitat loss replaced dbh
(indirect)
spring staging/fall
New Disturbance Access Road Con_st. - Temp- swarming roosting T tree removal | suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
tree clearing habitat loss replaced dbh
(indirect)
spring staging/fall
New Disturbance Access_Rpad Const. - U_pgrade swarming roosting T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Existing- tree clearing habitat loss replaced dbh
(indirect)
spring staging/fall
New Disturbance Tree Clearing swarming roosting T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
habitat loss replaced dbh
(indirect)
N spring staging/fall
. Wetland Crossmg_s . swarming roosting suitable habitat lost & not Trees > 5 inches . . .
New Disturbance Enhancement/Reconditioning - . T tree removal I harass - harm reproduction breeding sheltering
. - habitat loss replaced dbh
Clearing Re-established Veg. S
(indirect)
spring staging/fall
New Disturbance Wetland Crossings - Tree swarming roosting T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Clearing habitat loss replaced dbh
(indirect)
New Disturbance Access Road Con_st. - Perm. - summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
tree clearing habitat loss replaced dbh
i _ spring staging/fall . . .
New Disturbance Access Road Cons_t. Perm. swarming roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Tree Clearing . replaced dbh
habitat loss
summer roosting . . .
New Disturbance Access Road Const. - Perm.- habitat loss T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering

tree clearing

(indirect)

replaced

dbh




Range of

. . i Aggregate/ Direct/ Resource Demographic Conservation Need Management
Pipeline Activity Subactivity Threat direct take Stressor Indirect Stressor Pathway Response qf Affected Consequence Affected Options (AMMs)*
Listed Species
New Disturbance Access Road Const. - Temp. - summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
tree clearing habitat loss replaced dbh
. Access Road Const. - Temp.- sprmg_stagmg/ f_aII suitable habitat lost & not Trees > 5 inches . . .
New Disturbance : swarming roosting T tree removal D harass - harm reproduction breeding sheltering
Tree Clearing . replaced dbh
habitat loss
summer roosting . . .
New Disturbance Access Road Con_st. Temp. habitat loss T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
tree clearing - replaced dbh
(indirect)
New Disturbance Access_ R_oad Const. - U_pgrade summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Existing - tree clearing habitat loss replaced dbh
. Access Road Const. - Upgrade sprmg_stagmg/ f_all suitable habitat lost & not Trees > 5 inches . . .
New Disturbance - - swarming roosting T tree removal D harass - harm reproduction breeding sheltering
Existing- Tree Clearing . replaced dbh
habitat loss
summer roosting . . .
New Disturbance Access_Rpad Const. U_pgrade habitat loss T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Existing- tree clearing - replaced dbh
(indirect)
New Disturbance Aggregate Sources _ Loss of A chem_|cal D bats get pmsqned by contents harm - mortality Indiana bats number; sheltering
individuals contaminants of waste pit (e.g., brine) reproduction
New Disturbance Aggregate Sources . L.os.s of A entrapment D bats get stuck in goop on top of mortality Indiana bats number; sheltering
individuals well water and drown reproduction
activity flushes bats so raptors
New Disturbance Aggregate Sources Increaged A flushing bats I pursue and/or eat them; also harm - mortality Indiana bats numbers sheltering
Predation causes bats to find new roost
which may be more vulnerable
spring staging/fall . . .
New Disturbance Tree Clearing swarming roosting T tree removal D suitable ?Sb;;ig:jOSt & not harass - harm Trees zshmches reproduction breeding sheltering
habitat loss P
New Disturbance Tree Clearing summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering

habitat loss

replaced

dbh




Range of

. . i Aggregate/ Direct/ Resource Demographic Conservation Need Management
Pipeline Activity Subactivity Threat direct take Stressor Indirect Stressor Pathway Response qf Affected Consequence Affected Options (AMMs)*
Listed Species
summer roosting . . .
New Disturbance Tree Clearing habitat loss T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
o replaced dbh
(indirect)
New Disturbance Wetland Crossings - Berms summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
habitat loss replaced dbh
. Wetland Crossings - Clearing summer roosting suitable habitat lost & not Trees > 5 inches . . .
New Disturbance Re-established Veg. habitat loss T tree removal D replaced harass - harm dbh reproduction breeding sheltering
Wetland Crossings - summer roosting . . .
New Disturbance Enhancement/Reconditioning - habitat loss T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
. - S replaced dbh
Clearing Re-established Veg. (indirect)
Wetland Crossings - summer roosting
New Disturbance Enhan_cement/Reco_ndltlonlng i habitat loss T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Clearing Re-established Veg.- o replaced dbh
) (indirect)
Waste Pits - Berms
Wetland Crossings - spring staging/fall . . .
New Disturbance Reconditioning - Clearing Re- | swarming roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
. . replaced dbh
established Veg. habitat loss
Wetland Crossings - . . . .
New Disturbance Reconditioning - Clearing Re- summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
. habitat loss replaced dbh
established Veg.
e spring staging/fall . . .
New Disturbance Wetland Crossings - Tree swarming roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Clearing . replaced dbh
habitat loss
New Disturbance Wetland Crosgmgs - Tree summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Clearing habitat loss replaced dbh
. summer roosting . . .
New Disturbance Wetland Cros§|ngs - Tree habitat loss T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Clearing - replaced dbh
(indirect)
0&M Abandonment - Well - summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering

Restoration

habitat loss

replaced

dbh




Range of

. . i Aggregate/ Direct/ Resource Demographic Conservation Need Management
Pipeline Activity Subactivity Threat direct take Stressor Indirect Stressor Pathway Response qf Affected Consequence Affected Options (AMMs)*
Listed Species
i i spring staging/fall . . .
O&M Aband_onment Vel . swarming roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Restoration- Tree Clearing . replaced dbh
habitat loss
spring staging/fall
0&M Aband(_)nment - WeII_- swarming roosting T tree removal | suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Restoration- tree clearing habitat loss replaced dbh
(indirect)
summer roosting . . .
O&M Abandc_mment ) We”.' habitat loss T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Restoration- tree clearing - replaced dbh
(indirect)
Access Road Const. - Upgrade summer roosting blocking rqost regradlng spoil is pushed in . .
O&M " . : T access (mine D front of mine portal entrances harass - harm mine portal n/a sheltering
Existing - grading habitat loss .
portals) used for summer roosting
0&M Access Roads - EX|st|r!g Road summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Maint. - tree clearing habitat loss replaced dbh
-~ summer roosting . . .
O&M Access Roads Ex|st|n_g Road habitat loss T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Maint. - tree clearing - replaced dbh
(indirect)
Access Roads - Existing Road sprlng_stagmg/ f_aII suitable habitat lost & not Trees > 5 inches . . .
O&M . ; swarming roosting T tree removal D harass - harm reproduction breeding sheltering
Maint.- Tree Clearing . replaced dbh
habitat loss
spring staging/fall
0&M Access Roads - EX|st|r_1g Road swarming roosting T tree removal | suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Maint.- tree clearing habitat loss replaced dbh
(indirect)
O&M ACC.eSS Roads - Existing R_oad loss of individuals T crushing D felled tree fall_s wher_1 ats stil mortality Indiana bats number_s breeding sheltering
Maintenance - - tree clearing roosting in it reproduction
O&M Aggregate Sources loss of individuals A chem_lcal D bats get pmsqned by contents harm - mortality Indiana bats number§ sheltering
contaminants of waste pit (e.g., brine) reproduction
O&M Aggregate Sources loss of individuals A entrapment D bats get stuck in goop on top of mortality Indiana bats numbers sheltering

well water and drown

reproduction




Range of

. . i Aggregate/ Direct/ Resource Demographic Conservation Need Management
Pipeline Activity Subactivity Threat direct take Stressor Indirect Stressor Pathway Response qf Affected Consequence Affected Options (AMMs)*
Listed Species
activity flushes bats so raptors
O&M Aggregate Sources mcreaged A flushing bats I pursue andjor eat them; also harm - mortality Indiana bats numbers sheltering
predation causes bats to find new roost
which may be more vulnerable
open corridors (i.e. lack of
O&M Aggregate Sources |ncrea§ed A increased I overstory clgsu_re) provides mortality Indiana bats numbers sheltering
predation raptor perches raptors with increased
predation opportunities
this captures the guy lines -
O&M Aggregate Sources loss of individuals A m-fllght D bats are very likely to be able harm - mortality Indiana bats number; sheltering
collisions to navigate around, but some reproduction
take may occur
human
disturbance to
roosting, foraging, noise and noise and activit
o&M Aggregate Sources & travel corridors A - D vy harass Indiana bats reproduction sheltering breeding
. : activity flushes/stresses roosting bats
in summer, spring
staging, & fall
swarming habitat
O&M Bucket Trucl<_ (Tree side loss of individuals T crushing D felled tree faII_s Wher.] bats still mortality Indiana bats number_s breeding sheltering
trimming) roosting in it reproduction
O&M Chainsaw Felling loss of individuals T crushing D fellediiree fall_s WT‘e’.‘ . mortality Indiana bats number_s breeding sheltering
roosting in it reproduction
spring staging/fall
O&M GACPC - Off ROW Clearing swarming roosting T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
habitat loss replaced dbh
(indirect)
summer roosting . . .
O&M GACPC - Off ROW Clearing habitat loss T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
- replaced dbh
(indirect)
spring staging/fall . . .
O&M GACPC. - Off ROW Clearing | swarming roosting T tree removal D suitable ?sb;;i:j%t & not harass - harm Trees ZbSthhes reproduction breeding sheltering
habitat loss P
O&M GACPC: Off ROW Clearing - loss of individuals T crushing D felled tree falls when bats still mortality Indiana bats numbers breeding sheltering

400-800 ft from ROW

roosting in it

reproduction




Range of

. . i Aggregate/ Direct/ Resource Demographic Conservation Need Management
Pipeline Activity Subactivity Threat direct take Stressor Indirect Stressor Pathway Response qf Affected Consequence Affected Options (AMMs)*
Listed Species
GACPC: Off ROW Clearing - summer roosting suitable habitat lost & not Trees > 5 inches . . .
O&M 400-800 ft from ROW habitat loss T tree removal D replaced harass - harm dbh reproduction breeding sheltering
General App. And Cath. . . . .
O&M Protection Const. - Off ROW summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
. habitat loss replaced dbh
Clearing
O&M Helicopter tree clearing loss of individuals T crushing D felled trereogzltlisnév?r??tbats still mortality Indiana bats reggorgggison breeding sheltering
O&M Tree Clearing loss of individuals T crushing D felled trereozzlltlisnév?ﬁ?tbats still mortality Indiana bats reg?onsggison breeding sheltering
. L summer roosting . . .
O&M Tree Side Trimming — Bucket habitat loss T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Truck - replaced dbh
(indirect)
0&M Tree Side Trimming - Bucket summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Truck tree clearing habitat loss replaced dbh
. L spring staging/fall . . .
O&M Tree Side Trimming .BUCkEt swarming roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Truck- Tree Clearing . replaced dbh
habitat loss
spring staging/fall
0&M Tree Side Trimming - Bucket swarming roosting T tree removal | suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Truck- tree clearing habitat loss replaced dbh
(indirect)
0&M Tree Slde_Trlmmlng - summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Helicopter habitat loss replaced dbh
. L summer roosting . . .
O&M Tree Slde-Trlmmmg - habitat loss T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Helicopter - replaced dbh
(indirect)
. L spring staging/fall . . .
O&M Tree Side Trimming swarming roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering

Helicopter- Tree Clearing

habitat loss

replaced

dbh




Range of

. . i Aggregate/ Direct/ Resource Demographic Conservation Need Management
Pipeline Activity Subactivity Threat direct take Stressor Indirect Stressor Pathway Response qf Affected Consequence Affected Options (AMMs)*
Listed Species
spring staging/fall
0&M Tre_re Side Trlmmlng_— swarming roosting T tree removal | suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Helicopter- tree clearing habitat loss replaced dbh
(indirect)
summer roosting . . .
O&M Veg. Management - Chainsaw habitat loss T tree removal I suitable ?Zb;;ﬁ:ﬂw & not harass - harm Trees zt?hmches reproduction breeding sheltering
(indirect) P
i . spring staging/fall . . .
O&M Veg. Managemfant Chainsaw swarming roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
felling . replaced dbh
habitat loss
spring staging/fall
0&M Veg. Managem_ent - Chainsaw swarming roosting T tree removal | suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
felling habitat loss replaced dbh
(indirect)
0&M Veg. Managem_ent - Chainsaw summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
felling habitat loss replaced dbh
) spring staging/fall . . .
O&M Veg. Manager_nent Tree swarming roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Clearing - replaced dbh
habitat loss
spring staging/fall
0&M Veg. Manager_nent - Tree swarming roosting T tree removal | suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Clearing habitat loss replaced dbh
(indirect)
0&M Veg. Manager_nent - Tree summer roosting T tree removal D suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Clearing habitat loss replaced dbh
) summer roosting . . .
O&M Veg. Manager_nent Tree habitat loss T tree removal I suitable habitat lost & not harass - harm Trees > 5 inches reproduction breeding sheltering
Clearing - replaced dbh
(indirect)
0&M Well Abandonment — loss of individuals T crushing p | felledtree falls when bats still mortality Indiana bats numbers breeding sheltering

Restoration (tree clearing)

roosting in it

reproduction

* standard font indicates mandatory AMM; bold and italics indicates non-mandatory AMM




Table 6.2.2.1-1 Bog Turtle Threats Analysis Table

. . . Aggregate/ Direct/ Resource Demographic Conservation Need Management
Pipeline Activity Subactivity Threat Stressor Direct take Indirect Stressor Pathway Range of Response Affected Consequence Affected Options (AMMs)*
O&M vehicle operation phys.lca-l |.mpacts to crushing T D dls.turbs n_estlng and harm - mortality individuals numbers breeding sheltering 1,2,3,4,12
individuals hibernating areas
O&M vegetation phyglcql Impacts to crushing T D dls.turbs nesting and harass - mortality individuals numbers breeding sheltering 1,2,3,45,7
management (mowing) individuals hibernating areas
vegetation L . .
O&M management phyglcql Impacts to chemllcal T D hand_ or _vehlcle mo_ur)ted harass - mortality individuals numbers breeding sheltering 1,38
L o individuals contaminants application of herbicides
(herbicide application)
New Disturbance access ro_ad physflca_l Impacts to chem_lcal T D use of herbicides harass - mortality individuals numbers breeding sheltering 1,2,3,25,26
construction individuals contaminants
New Disturbance vehicle operation phys_lca_l Impacts to crushing T D dls_turbs nesting and harm - mortality individuals numbers breeding sheltering 1,2,3,4,12, 25, 26
individuals hibernating areas
New Disturbance minor spill event physgca] Impacts to chemllcal T D sp_|II event kills harm - mortality individuals numbers breeding sheltering 1,2,3, 23,25,26
individuals contaminants individuals
. access ro_ad physical impacts to . disturbs nesting and . Lo . .
New Disturbance construction L crushing T D . . harm - mortality individuals numbers breeding sheltering 1,2,3, 25, 26
individuals hibernating areas
(temporary)
. access ro_ad physical impacts to . disturbs nesting and . A . .
New Disturbance construction AT crushing T D . . harm - mortality individuals numbers breeding sheltering 1,2,3, 25, 26
individuals hibernating areas
(permanent)
New Disturbance vegetation _ temporary or pe_rmanent vegetation T | dls.turbs n_estlng and harm bog tyrtle dlstrl_butlon (when breeding sheltering 123,25, 26
management - clearing loss of habitat removal hibernating areas habitat loss is permanent)
New Disturbance R-O-W (grading) temporary or permanent hydrologic T | activities could alter harm bog tgrtle dlstrl_butlon (when breeding sheltering 1,23, 25, 26
loss of habitat changes surface water flow habitat loss is permanent)
R-O-W (trenching - . A B
New Disturbance digging, blasting, temporary or permanent hydrologic T I activities could alter harm bog tgrtle dlstrl_butlon (when breeding sheltering 1,23, 25, 26
loss of habitat changes surface water flow habitat loss is permanent)

dewatering)




. - . Aggregate/ Direct/ Resource Demographic Conservation Need Management
Pipeline Activity Subactivity Threat Stressor Direct take Indirect Stressor Pathway Range of Response Affected Consequence Affected Options (AMMs)*
habitat loss due to
. access ro_ad temporary or permanent | road (vegetation bog turtle distribution (when . .
New Disturbance construction - T | road created harm : . breeding sheltering 1,2,3, 25, 26
loss of habitat removed, gravel habitat loss is permanent)
(temporary) fill)
habitat loss due to
. access ro_ad temporary or permanent | road (vegetation bog turtle distribution (when . .
New Disturbance construction . T | road created harm ; . breeding sheltering 1,2,3, 25, 26
loss of habitat removed, gravel habitat loss is permanent)
(permanent) fill)
New Disturbance wetland crossings - temporary or pe_rmanent vegetation T | road created harm bog t_urtle dlstrl_butlon (when breeding sheltering 123 25, 26
clearing loss of habitat removal habitat loss is permanent)
New Disturbance wetland crossings - temporary or permanent hydrologic T | activities could alter harm bog tgrtle dlstrl_butlon (when breeding sheltering 1,23, 25, 26
grading loss of habitat changes surface water flow habitat loss is permanent)
wetland crossings - . A o
New Disturbance (trenching - digging, temporary or pe_rmanent hydrologic T | activities could alter harm bog t_urtle dlstrl_butlon (when breeding sheltering 123 25, 26
loss of habitat changes surface water flow habitat loss is permanent)

blasting, dewatering)

* standard font indicates mandatory AMM; bold and italics indicates non-mandatory AMM




Table 6.2.3.1-1 Madison Cave Isopod Threats Analysis Table

. . . Aggregate/ Direct/ Resource Demographic Conservation Need Management
Pipeline Activity Subactivity Threat Stressor Direct take Indirect Stressor Pathway Range of Response Affected Consequence Affected Options (AMMs)*
digging into or near the
Construction - Physical Impacts to karst "caves" crushes
New Disturbance Trenching (digging) Individuals crushing T D MCI mortality individuals 1,2,3,4,5,14,15
blasting fractures the
rock and causes
Construction - Physical Impacts to collapse (or impact) of 1,2, 3,4,5,6, 14,
New Disturbance Trenching (blasting) | Individuals crushing T D karst topography mortality individuals 15

Access Road

Construction Physical Impacts to crushing of karst -
New Disturbance (temporary) Individuals crushing T D sinkholes, fissures, etc | mortality individuals 1,2,3,4,5,14,15
Access Road
Construction Physical Impacts to crushing of karst -
New Disturbance (permanent) Individuals crushing T D sinkholes, fissures, etc | mortality individuals 1,2,3,4,5,14 15
drilling below the
HDD - drilling- surface affects the
removed as a aquifer - drilling fluid
covered activity Physical Impacts to can get into fractures
New Disturbance within range of MCI | Individuals smothering T D in karst and smothers mortality individuals 1,2,3,4,5,7
digging into or near the
Wetland crossings Physical Impacts to karst "caves" crushes
New Disturbance (digging) Individuals crushing T D MCI mortality individuals 1,2,3,4,5,14 15

blasting fractures the
rock and causes

Wetland crossings Physical Impacts to collapse (or impact) of 1,2,3,4,5,6, 14,
New Disturbance (blasting) Individuals crushing T D karst topography mortality individuals 15

Wetland crossings - drilling below the

HDD drilling- surface affects the

removed as a aquifer - drilling fluid

covered activity Physical Impacts to can get into fractures
New Disturbance within range of MCI Individuals smothering T D in karst and smothers mortality individuals 1,2,3,4,5,7

Physical Impacts to chemical exposure poisons 1,2,3,4,5,
New Disturbance Minor Spill Event Individuals contaminants T D isopods harass - mortality individuals 9,10,11,12,13,14,18
drilling below the

HDD - drilling- surface affects the

removed as a aquifer - drilling fluid

covered activity Physical Impacts to chemical can get into fractures

New Disturbance within range of MCI | Individuals contaminants T D in karst and poisons harass - mortality individuals 1,2,3,4,5,7




. - . Aggregate/ Direct/ Resource Demographic Conservation Need Management

Pipeline Activity Subactivity Threat Stressor Direct take Indirect Stressor Pathway Range of Response Affected Consequence Affected Options (AMMs)*

Pipeline Physical Impacts to equipment can cause
O&M Abandonment Individuals crushing T D crushing mortality individuals 1,2,3,4,5,14,15
Pipeline activity disturbs the
o&M Abandonment Habitat degradation sedimentation T I ground harass - mortality individuals 1,2,3,4,5,14

Construction - Physical Impacts to grading near the karst

New Disturbance grading Individuals smothering T D "caves" crushes MCI mortality individuals 1,2,3,4,5,14,18
Construction - activity disturbs the

New Disturbance grading Habitat degradation sedimentation T I ground harass - mortality individuals 1,2,3,4,5,14,18

digging into or near the

Construction - karst "caves" causes

New Disturbance Trenching (digging) Habitat degradation sedimentation T I ground disturbance harass - harm individuals 1,2,3,4,5,14,18

blasting fractures the

Construction - rock and causes 1,2,3,4,5,6,

New Disturbance Trenching (blasting) | Habitat degradation sedimentation T I ground disturbance harass - harm individuals 14,18
Access Road fissures or openings
Construction filling of karst may be missed and

New Disturbance (temporary) Habitat Loss features T I then filled harass - harm individuals 1,2,3,4,5, 14,18
Access Road fissures or openings
Construction filling of karst may be missed and

New Disturbance (permanent) Habitat Loss features T I then filled harass - harm individuals 1,2,3,4,5, 14,18




. - . Aggregate/ Direct/ Resource Demographic Conservation Need Management
Pipeline Activity Subactivity Threat Stressor Direct take Indirect Stressor Pathway Range of Response Affected Consequence Affected Options (AMMs)*
drilling below the
HDD - drilling- surface affects the
removed as a aquifer - drilling fluid
covered activity filling of karst can get into fractures
New Disturbance within range of MCI | Habitat Loss features T I in karst and poisons harass - mortality individuals 1,2,3,4,5,7
digging into or near the
Wetland crossings karst "caves" causes
New Disturbance (digging) Habitat degradation sedimentation T I ground disturbance harass - harm individuals 1,2,3,4,5,14,18
blasting fractures the
Wetland crossings rock and causes 1,2,3,4,5,6,
New Disturbance (blasting) Habitat degradation sedimentation T I ground disturbance harass - harm individuals 14,18
road presence may
create impervious
surface through
compaction; reduces
Access Road ability of water to
Construction hydrologic percolate down to
New Disturbance (temporary) Habitat degradation impacts T I water table harass - harm individuals 1,2,3,4,5, 14,18
road presence may
create impervious
surface through paving
and compaction;
Access Road reduces ability of water
Construction hydrologic to percolate down to
New Disturbance (permanent) Habitat degradation impacts T I water table harass - harm individuals 1,2,3,4,5,14,18

* standard font indicates mandatory AMM; bold and italics indicates non-mandatory AMM




Table 6.2.4.1-1 Clubshell Threats Analysis Table

el Subactivit Threat Stressor Aggregate/ EIEHY Stressor Pathwa Range of Response REESUIES DETORE 18 CIETER T 7) M%]a?igr:: "
Activity y direct take Indirect Y g P Affected Consequence Need Affected ( AIE)/IMs)*
New habitat increase in water vegetation no longer shades stream - stresses clubshell streams feeding
. aggregate source . A | - harass S n/a . 2
Disturbance degradation temperature mussels - low dissolved oxygen & riparian area sheltering
loss and reduced feeding, clubshell forage
New degradation of chemical breeding success base, clubshell . breeding feeding
Disturbance aggregate source clubshell & host contaminants A DAl algae blooms (harm) - reduced streams, host fish reproduction sheltering 2,16, ECS
fish habitat recruitment (harm) habitat
. New aggregate source loss of host fish chem_lcal A | host fish die, as well as attached glochidia reduced recrunm_ent host f|§h_& reproduction breeding 2,13,15
Disturbance contaminants (harm) - mortality glochidia
. New aggregate source loss of host fish sedimentation A | host fish die, as well as attached glochidia reduced recrurtment host ﬂsh.& reproduction breeding 2,ECS
Disturbance (harm) - mortality glochidia
New physical impacts chemical herbicides/ diesel fuel/ etc, in high levels & decreased feeding clubshell mussels numbers breeding feeding
. aggregate source I . A DI/l ; . ; . 2,13,15
Disturbance to individuals contaminants impact forage matter for mussels success - mortality & plankton reproduction sheltering
access road .
New construction - physical impacts . stream crossing - equipment crushes individual . numbers breed_lng
. L L crushing T D mortality clubshell mussels . feeding 2,9,10
Disturbance permanent & to individuals mussels reproduction sheltering

temporary




Management

Pipeline . Aggregate/ Direct/ Resource Demographic Conservation .
Activity SUBEE DY UIeE: ST direct take | Indirect SIS0 PELTIEY REMED Cif REFPONEE Affected Consequence Need Affected (2|F\)/|t II\(/)Irs])S*
instream L . breeding
. New stabilization - phys_lca_l Impacts crushing T D mussels crushed throu_gh equipment and mortality clubshell mussels | numbers reproduction feeding 2,5
Disturbance to individuals placement of fill material .
ROW-RRR sheltering
New restoration hysical impacts breeding feedin
. (instream physical Imp crushing T D equipment crushes individuals harm - mortality clubshell mussels | numbers reproduction gre g 2,5
Disturbance S to individuals sheltering
stabilization)
stream crossings - L . breeding
. New wet ditch phyyca_l |.mpacts crushing T D mussels crushed throu.gh eqmpment and mortality clubshell mussels | numbers reproduction feeding 2,4,9,10
Disturbance - to individuals placement of fill material .
(excavation) sheltering
New . . physical impacts . mussels crushed as vegetative matter is hauled . number; breed.ing
. vegetation disposal L crushing T D . harm - mortality clubshell mussels reproduction feeding 19
Disturbance to individuals across stream for disposal e .
distribution sheltering
juvenile clubshell
New aggregate source physical impacts entrapment A D water testing sucks mussels into intake pipe mortality mussels and numbers breeding _feeding 2,17,18

Disturbance

to individuals

glochidia attached
to host fish

reproduction

sheltering




Management

Pipeline . Aggregate/ Direct/ Resource Demographic Conservation 4
Activity SUBEE DY UIeE: ST direct take | Indirect SIS0 PELTIEY REMED Cif REFPONEE Affected Consequence Need Affected (2|F\)/|t II\(/)Irs])S*
reduced feeding, .
New physical impacts introduction of . breeding - number_s breed_mg
. aggregate source L . . . A D zebra mussels choke native mussels . clubshell mussels reproduction feeding 2,18, 17
Disturbance to individuals invasive species displacement - LA .
. distribution sheltering
mortality
reduced feeding,
habitat pipeline in stream becomes exposed over time breeding - Clubshell streams, number_s breeding feeding
O&M aggregate source . altered flow A I o . . ' . clubshell mussels, reproduction . 2,4,8
degradation resulting in scour, sedimentation, etc. displacement - . e sheltering
. host fish distribution
mortality
denuding bank - grubbing with heavy equipment
. - disturbing soil- upland and wetland areas - numbers breeding
habitat . . . . . clubshell mussels, ; .
O&M aggregate source . sedimentation A D/l tributary and/or near stream earth disturbance - harm - mortality reproduction feeding
degradation . o clubshell streams A .
sedimentation in water column and on stream distribution sheltering
bed, as well as degradation downstream
loss a_nd . . tributary and/or near stream earth disturbance - reduced recruitment host fish habitat . .
O&M aggregate source degradation of sedimentation A I reproduction breeding 2

host fish habitat

sedimentation in water column and on stream bed

(harm)

riparian area




Management

Pipeline . Aggregate/ Direct/ Resource Demographic Conservation .
Activity SUBEE DY UIeE: ST direct take | Indirect SIS0 PELTIEY REMED Cif REFPONEE Affected Consequence Need Affected (2|F\)/|t II\(/)Irs])S*
permanent or Multi-generational numbers breeding
0&M aggregate source | temporary loss of altered flow A DIl loss due to relocation of small segments of the reduced_ s_heltermg clubshell mussels, reproduction feeding 5
. . channel opportunities (harm - | clubshell streams L .
occupied habitat mortality) distribution sheltering
reduced feeding, numbers
0&M aggregate source physm_al_ impacts altered flow A | change in food availability or host fish habitat - _breedlng - clubshell streams, reproduction breeding feedlng 2.4.8
to individuals scour mussels out displacement - clubshell mussels distributi sheltering
mortality istribution
physical impacts . mussels crushed due to infrequent and . number_s breeqing
O&M aggregate source T crushing A D - . . harm - mortality clubshell mussels reproduction feeding 19
to individuals unpredictable vehicles crossing stream A .
distribution sheltering
Instream hysical impacts mussels crushed through equipment and breeding
o&M stabilization - physical Imp crushing T D 'gh equip mortality clubshell mussels | numbers reproduction feeding 2,5,6,7
to individuals placement of fill material .
ROW-RRR sheltering
Pipeline physical impacts . mussels crushed through equipment and . . breeding feeding
O&M Abandonment ndividual crushing T D | f fill al mortality clubshell mussels | numbers reproduction helteri 2,6,7,9,10,12
(removal) to individuals placement of fill material sheltering

* standard font indicates mandatory AMM; bold and italics indicates non-mandatory AMM




Table 6.2.5.1-1 Northern Riffleshell Threats Analysis Table

N . . Aggregate/ Direct/ Resource Demographic Conservation Management
Pipeline Activity Subactivity Threat Stressor direct take | Indirect Stressor Pathway Range of Response Affected Consequence Need Affected Options (AMMs)*
increase in water vegetation no longer shades N.Riffleshell feedin
New Disturbance aggregate source habitat degradation A | stream - stresses mussels - low harass streams & n/a 19 2
temperature . o sheltering
dissolved oxygen riparian area
loss and reduced feeding, l;ldlr?aggebsahsee”
New Disturbance aggregate source d(_egradatlon of N. chem_lcal A D/l algae blooms breeding success N.Riffleshell reproduction breeding f(_eedmg 2,16, ECS
Riffleshell & host contaminants (harm) - reduced . sheltering
: . - streams, host fish
fish habitat recruitment (harm) habi
abitat
New Disturbance aggregate source loss of host fish chem_lcal A | host fish die, as vye_II as attached | reduced recruitment host f'§h.& reproduction breeding 2,13,15
contaminants glochidia (harm) - mortality glochidia
New Disturbance aggregate source loss of host fish sedimentation A | host fish die, as vye]l as attached | reduced recrunment host f'§h.& reproduction breeding 2,ECS
glochidia (harm) - mortality glochidia
hysical impacts to chemical herbicides/ diesel fuell etc, in decreased feedin N.Riffleshell numbers breeding feedin
New Disturbance aggregate source physical Imp . A D/l high levels & impact forage g mussels & ; g1 9 2,13,15
individuals contaminants success - mortality reproduction sheltering
matter for mussels plankton
New Disturbance restoration (mstream phys_lca_l Impacts to crushing T D equipment crushes individuals harm - mortality N.Riffleshell number_s breeding f_eedlng 2,5
stabilization) individuals mussels reproduction sheltering
access road breeding
New Disturbance construction - phys_lca_l impacts to crushing T D stream crossing - equipment mortality N.Riffleshell number§ feeding 2.9 10
permanent & individuals crushes individual mussels mussels reproduction sheltering
temporary
instream L mussels crushed through . breeding
New Disturbance stabilization - ROW- phys:|ca_l |_mpacts to crushing T D equipment and placement of fill mortality N-Riffleshell number_s feeding 2,5
individuals - mussels reproduction .
RRR material sheltering
stream crossings - Lo mussels crushed through . breeding
New Disturbance wet ditch phys_lca_l IMpacts to crushing T D equipment and placement of fill mortality N.Riffleshell number_s feeding 2,4,9,10
. individuals - mussels reproduction .
(excavation) material sheltering




. .. . Aggregate/ Direct/ Resource Demographic Conservation Management
Pipeline Activity Subactivity Threat Stressor direct take | Indirect Stressor Pathway Range of Response Affected Consequence Need Affected Options (AMMs)*
hvsical impacts to mussels crushed as vegetative N.Riffleshell numbers breeding
New Disturbance vegetation disposal physicat Imp crushing T D matter is hauled across stream harm - mortality ' reproduction feeding 19
individuals X mussels R .
for disposal distribution sheltering
juvenile
. physical impacts to water testing sucks mussels into . N.Riffleshell numbers breeding feeding
New Disturbance aggregate source L entrapment A D - . mortality mussels and : - 2,17,18
individuals intake pipe L reproduction sheltering
glochidia attached
to host fish
reduced feeding, numbers breeding
New Disturbance aggregate source phys_lca_l impacts to _mtro_ductlon _of A D zebra mussels choke native _breedmg - N.Riffleshell reproduction feeding 2,18 17
individuals invasive species mussels displacement - mussels LA .
; distribution sheltering
mortality
L reduced feeding, N.Riffleshell
pipeline in stream becomes breeding - streams numbers breeding feedin
O&M aggregate source habitat degradation altered flow A | exposed over time, resulting in . 9 : ’ reproduction gt 9 2,4,8
. . displacement - N.Riffleshell R sheltering
scour, sedimentation, etc. . - distribution
mortality mussels, host fish
denuding bank - grubbing with
heavy equipment - disturbing
soil- upland and wetland areas - N.Riffleshell
. . . . tributary and/or near stream . mussels number_s breeding feeding
O&M aggregate source habitat degradation sedimentation A D/l . - . harm - mortality - ' reproduction .
earth disturbance - sedimentation N.Riffleshell Eo sheltering
. distribution
in water column and on stream streams
bed, as well as degradation
downstream
loss and tributary and/or near stream
O&M aggregate source degradation of host sedimentation A | egrth dlsturbla nce - sedimentation reducedhrecrunment hO.St f'§h habitat reproduction breeding 2
fish habitat in water column and on stream (harm) riparian area

bed




. .. . Aggregate/ Direct/ Resource Demographic Conservation Management
Pipeline Activity Subactivity Threat Stressor direct take | Indirect Stressor Pathway Range of Response Affected Consequence Need Affected Options (AMMs)*
permanent or Multi-generational N.Riffleshell numbers
0&M aggregate source temporary loss of altered flow A DI loss due to relocation of small reduced_ s_helterlng m_ussels, reproduction breeding _feedlng 5
. : segments of the channel opportunities (harm - N.Riffleshell LA sheltering
occupied habitat . distribution
mortality) streams
change in food availability or reduced feeding, N.Riffleshell numbers
physical impacts to 9 - y breeding - streams, ; breeding feeding
O&M aggregate source L altered flow A | host fish habitat - scour mussels . . reproduction . 2,4,8
individuals displacement - N.Riffleshell LA sheltering
out . distribution
mortality mussels
physical impacts to ' _ mussels crushed du_e to ' N.Riffleshell number_s breed_lng
O&M aggregate source L crushing A D infrequent and unpredictable harm - mortality reproduction feeding 19
individuals - . mussels P .
vehicles crossing stream distribution sheltering
instream L mussels crushed through . breeding
O&M stabilization - ROW- phys:|ca_l |_mpacts to crushing T D equipment and placement of fill mortality N-Riffleshell number_s feeding 2,56,7
individuals - mussels reproduction .
RRR material sheltering
pipeline hysical impacts to mussels crushed through N.Riffleshell numbers breeding feedin
O&M abandonment physicatimp crushing T D equipment and placement of fill mortality ' . g 1 g 2,6,7,9, 10,12
individuals - mussels reproduction sheltering
(removal) material

* standard font indicates mandatory AMM; bold and italics indicates non-mandatory AMM




Table 6.2.6.1-1 Fanshell Threats Analysis Table

Lo - . Aggregate/ Direct/ Demographic Conservation Need Management
Pipeline Activity Subactivity Threat Stressor direct take Indirect Stressor Pathway Range of Response Resource Affected Consequence Affected Options (AMMs)*
. aggregate habitat increase in water vegetation no longer shades fanshell streams & feeding
New Disturbance . A | stream - stresses mussels - harass L n/a . 2
source degradation temperature . riparian area sheltering
low dissolved oxygen
loss and . . fanshell forage
. aggregate degradation of chemical reduced feeding, breeding base, fanshell . breeding feeding
New Disturbance . A DI/l algae blooms success (harm) - reduced ' - reproduction - 2,16, ECS
source fanshell & host contaminants ) streams, host fish sheltering
) . recruitment (harm) .
fish habitat habitat
New Disturbance aggregate loss of host fish chem_lcal A | host fish die, as V\_/e_II as reduced recrwtm_ent (harm) - host flgh_& reproduction breeding 213,15
source contaminants attached glochidia mortality glochidia
New Disturbance aggregate loss of host fish sedimentation A | host fish die, as V\.'e." as reduced recruitment (harm) - host f|§h_& reproduction breeding 2,ECS
source attached glochidia mortality glochidia
L . herbicides/ diesel fuel/ etc, in . . .
New Disturbance aggregate phy§|cel_l impacts chem.lcal A DI high levels & impact forage decreased feedlr_lg success - | fanshell mussels & number; breeding feedlng 213,15
source to individuals contaminants mortality plankton reproduction sheltering
matter for mussels
restoration hysical impacts equipment crushes numbers breeding feedin
New Disturbance (instream physicalimp crushing T D guipmen harm - mortality fanshell mussels : gre g 2,5
o to individuals individuals reproduction sheltering
stabilization)
access road
New Disturbance construction - physflca_l impacts crushing T D stream crossing - equipment mortality fanshell mussels number_s breeding _ feeding 2,910
permanent & to individuals crushes individual mussels reproduction sheltering
temporary
Instream hysical impacts mussels crushed through numbers breedin feedin
New Disturbance | stabilization - physica Imp crushing T D equipment and placement of mortality fanshell mussels : g 9 2,5
to individuals . - reproduction sheltering
ROW-RRR fill material
stream
. crossings - wet | physical impacts . mu ssels crushed through . numbers breeding  feeding
New Disturbance . L crushing T D equipment and placement of mortality fanshell mussels - . 2,4,9,10
ditch to individuals reproduction sheltering

(excavation)

fill material




. . . Aggregate/ Direct/ Demographic Conservation Need Management
Pipeline Activity Subactivity Threat Stressor direct take Indirect Stressor Pathway Range of Response Resource Affected Consequence Affected Options (AMMs)*
vegetation hysical impacts mussels crushed as vegetative numbers breedin feedin
New Disturbance d?s osal P tgin divi dLE)aIs crushing T D matter is hauled across stream harm - mortality fanshell mussels reproduction shglterin g 19
P for disposal distribution 9
juvenile fanshell
New Disturbance aggregate physical impacts entrapment A D water testing sucks mussels mortality mussels and numbers breeding feeding 2 17 18
source to individuals into intake pipe glochidia attached reproduction sheltering e
to host fish
L . . . . . numbers . .
New Disturbance aggregate phygma_l impacts .lntro'ductlon pf A D zebra mussels choke native red.uced feeding, breedlpg - fanshell mussels reproduction breeding _feedlng 2 18.17
source to individuals invasive species mussels displacement - mortality distribution sheltering T
. pipeline in stream becomes . — fanshell streams, numbers . .
O&M aggregate habltat altered flow A I exposed over time, resulting red_uced feeding, breedm g fanshell mussels, reproduction breeding feedlng 2,4,8
source degradation : . : displacement - mortality . e sheltering
in scour, sedimentation, etc. host fish distribution
denuding bank - grubbing
with heavy equipment -
disturbing soil- upland and
. wetland areas -tributary numbers . .
O&M aggregate hab|ta? sedimentation A D/l and/or near stream earth harm - mortality fanshell mussels, reproduction breeding -feedmg
source degradation . : S fanshell streams P sheltering
disturbance - sedimentation in distribution
water column and on stream
bed, as well as degradation
downstream
loss and tributary and/or near stream
O&M aggregate degradation of sedimentation A | egrth dlst_urbfmce ) reduced recruitment (harm) ho§t f"‘?h habitat reproduction breeding 2
source sedimentation in water riparian area

host fish habitat

column and on stream bed




. . . Aggregate/ Direct/ Demographic Conservation Need Management
Pipeline Activity Subactivity Threat Stressor direct take Indirect Stressor Pathway Range of Response Resource Affected Consequence Affected Options (AMMs)*
permanent or . Multi-generational reduced numbers . .
O&M aggregate temporary loss of altered flow A D/l loss due to relocation of small sheltering opportunities fanshell mussels, reproduction breeding _feedmg 5
source . - segments of the channel . fanshell streams coU sheltering
occupied habitat (harm - mortality) distribution
aggregate hysical impacts change in food availability or reduced feeding, breeding - fanshell streams numbers breeding feedin
O&M ggreg physical Imp altered flow A I host fish habitat - scour . g ng ’ reproduction g1 g 2,4,8
source to individuals displacement - mortality fanshell mussels R sheltering
mussels out distribution
aggregate hysical impacts mussels crushed due to numbers breedin feedin
O&M ggreg pnysical Imp crushing A D infrequent and unpredictable harm - mortality fanshell mussels reproduction 9 9 19
source to individuals . . PR sheltering
vehicles crossing stream distribution
Instream hysical impacts mussels crushed through numbers breedin feedin
O&M stabilization - ptgindividlﬁ)als crushing T D equipment and placement of mortality fanshell mussels reproduction shglterin g 2,5,6,7
ROW-RRR fill material P g
pipeline hysical impacts mussels crushed through numbers breeding feedin
O&M abandonment physical Imp crushing T D equipment and placement of mortality fanshell mussels : g1 g 2,6,7,9, 10,12
to individuals . - reproduction sheltering
(removal) fill material

* standard font indicates mandatory AMM; bold and italics indicates non-mandatory AMM




Table 6.2.7.1-1 James Spinymussel Threats Analysis Table

. . . . Management
Plpe_zll_ne Subactivity Threat Stressor A_ggregate/ D|r-ect/ Stressor Pathway Rang_e of Resppnse Resource Affected DEMETEY CEmEEEen NE3Y Options
Activity direct take Indirect of listed species Consequence Affected (AMMs)*

stream channel width changes
increase velocity - decreased food reduced feeding, James spinymussel
. ST AN . numbers . .
habitat availability - pipeline in stream breeding - streams, James ; breeding feeding
O&M aggregate source . altered flow A | . . . reproduction - 2,4,5,8
degradation becomes exposed over time, displacement - spinymussels, host R sheltering
A . : . - distribution
resulting in scour, sedimentation, mortality fish
etc.
. . reduced feeding, James spinymussel . .
. New aggregate source hablta'g chem_lcal A D/l algae blooms breeding success forage base, James reproduction breeding f_eedlng 2,16, ECS
Disturbance degradation contaminants . sheltering
(harm) spinymussel streams
New habitat increase in water vegetation no longer shades James splny_mustsel feeding
. aggregate source - A | stream - stresses poor mussels - harass streams & riparian n/a . 2
Disturbance degradation temperature - sheltering
low dissolved oxygen area
sedimentation reduces suitability
. of habitat - tributary and/or near . . .
New habitat . . . . James spinymussel . breeding feeding
. aggregate source . sedimentation A D/l stream earth disturbance - harass - mortality numbers reproduction ; 2
Disturbance degradation . N streams sheltering
sedimentation in water column
and on stream bed
hard points, altered flow result in
sedimentation in water column . .
habitat . . and on stream bed - tributary James splny_mus:sel . b reed_mg
O&M aggregate source . sedimentation A D/l harass - harm streams & riparian reproduction feeding 2,58
degradation and/or near stream earth area sheltering

disturbance - sedimentation in
water column and on stream bed




Management

Pipeline o Aggregate/ Direct/ Range of Response Demographic Conservation Need /
Activity STELEHIL VIEED SIS direct take Indirect SIS P of listed species RESBITES A e Consequence Affected (23;\;2)3*
vegetation .
. . i . . James spinymussels, : :
0&M management (tree hablta'g sedimentation A DI denudlng_ bank grl_Jbblng Wlth' harm - harass James spinymussel number§ breeding -feedlng 2
clearing > 5 degradation heavy equipment - disturbing soil stream riparian areas reproduction sheltering
inches) P
loss and . .
. New aggregate source degradation of chem_lcal A | algae blooms reduced recruitment host fish habitat reproduction breeding 2,ECS
Disturbance . . contaminants (harm)
host fish habitat
loss and tributary and/or near stream earth reduced recruitment host fish habitat
O&M aggregate source degradation of sedimentation A | disturbance - sedimentation in (harm) riparian area reproduction breeding 2
host fish habitat water column and on stream bed P
loss and . .
DistE fk\)/; nce aggregate source degradation of sedimentation A | host r(;inilggvteosgggmgoﬁﬂz for reduce((jh;er%r]l;ltment host fish habitat reproduction breeding 2
host fish habitat g g
loss and . .
O&M aggregate source degradation of substraye A | host fish _Ie_a Ve so fewer opps for | reduced recruitment host fish habitat reproduction breeding 19
. . compaction glochidia to attach to gills (harm)
host fish habitat
. New aggregate source loss of host fish chem_lcal A | host fish die, as V\.'e.“ as attached reduced recrultment host fish & glochidia reproduction breeding 2,13,15
Disturbance contaminants glochidia (harm) - mortality
New . host fish die, as well as attached reduced recruitment . - . .
Disturbance aggregate source loss of host fish entrapment A | glochidia (harm) - mortality host fish & glochidia reproduction breeding 2,17,18
. New aggregate source loss of host fish sedimentation A | host fish die, as vye_l | as attached reduced recruttment host fish & glochidia reproduction breeding 2,3
Disturbance glochidia (harm) - mortality
New loss or increase in water vegetation no longer shades fish swim away so
aggregate source degradation of A | stream - stresses mussels - low no opportunity for host fish & glochidia reproduction breeding 2

Disturbance

host fish habitat

temperature

dissolved oxygen

glochidia to attach




Management

Pipeline o Aggregate/ Direct/ Range of Response Demographic Conservation Need /
Activity STELEHIL VIEED SIS direct take Indirect SIS P of listed species RESBITES A e Consequence Affected (23;\;2)3*
permanent or Multi-generational .
. - James spinymussels, numbers . .
temporary loss loss due to relocation of small reduced sheltering - ; breeding feeding
O&M aggregate source . altered flow A D/l o James spinymussel reproduction . 5
of occupied segments of the channel opportunities (harm - L sheltering
. ; streams distribution
habitat mortality)
permanent or . .
. . vegetation no longer shades James spinymussel . .
New temporary loss | increase in water L . breeding feeding
. aggregate source . A | stream - stresses mussels - low harm - harass streams & riparian reproduction ) 2
Disturbance of occupied temperature . sheltering
. dissolved oxygen area
habitat
New physical impacts . . . .
Disturbance aggregate source to individuals altered flow A | dewatering strands mussels harm - harass James spinymussel reproduction breeding 2
reduced feeding, James spinymussel numbers
O&M aggregate source phys_,lca_l Impacts altered flow A | chz_;mge m_food availability or host _breedmg X streams, James reproduction breeding feedlng 2,4,8
to individuals fish habitat - scour mussels out displacement - . L sheltering
. spinymussels distribution
mortality
- New aggregate source phys_lca_l impacts chem_lcal A D/I herbicides/ diesel fuel/ etc, in high harm - mortality James spinymussels number_s breeding feedlng 213,15
Disturbance to individuals contaminants levels reproduction sheltering
hvsical impacts mussels crushed due to infrequent numbers breedin feedin
O&M aggregate source physical Imp crushing A D and unpredictable vehicles harm - mortality James spinymussels reproduction g 9 19
to individuals . coU sheltering
crossing stream distribution
hvsical impacts | increase in water vegetation no longer shades James spinymussel feedin
O&M aggregate source physical Imp A | stream - stresses poor mussels - harass streams & riparian n/a 19 8
to individuals temperature . sheltering
low dissolved oxygen area
New aggregate source physical impacts Sedimentation A D/l smothering of mussels harm - mortality James spinymussels numbers breeding 2,3

Disturbance

to individuals

reproduction




Management

Pipeline o Aggregate/ Direct/ Range of Response Demographic Conservation Need /
Activity SIS ULl S s direct take Indirect SR N of listed species RGN A Consequence Affected (23;\;2)3*
hvsical impacts pipeline in stream becomes redg;:ees dﬁed_ing, James spinymussel numbers breeding feedin
O&M aggregate source physical Imp sedimentation A | exposed over time, resulting in . g streams, James reproduction g1 g 2,4,8
to individuals - . displacement - . LA sheltering
scour, sedimentation, etc. . spinymussels distribution
mortality
dry ditch (dam and
New pump physical impacts . i . . . .
Disturbance installation/remova | to individuals altered flow A D dewatering strands mussels harm - mortality James spinymussel reproduction breeding 2
I/operation)
Instream hysical impacts “hard points™ - change in food redgfeesdﬁed_mg, Jag';fesa?ﬁsmgz;?#esssel numbers breeding feedin
O&M stabilization - physica’ imp altered flow T | availability or host fish habitat - . g . ' reproduction g 1 g 5
to individuals displacement - spinymussels, host L sheltering
ROW-RRR scour mussels out . - distribution
mortality fish
access road mussels crushed through numbers
. New construction - phys_lca_l Impacts crushing T D equipment and placement of fill harm - mortality James spinymussels reproduction breeding . feeding 2,9,10
Disturbance permanent & to individuals : LA sheltering
material distribution
temporary
instream hvsical impacts mussels crushed through numbers breedin feedin
O&M stabilization - physical Imp crushing T D equipment and placement of fill harm - mortality James spinymussels reproduction g 9 2,5,6,7
to individuals : Eou sheltering
ROW-RRR material distribution
pipeline hvsical impacts mussels crushed through numbers breeding feedin
O&M abandonment physical Imp crushing T D equipment and placement of fill harm - mortality James spinymussels reproduction g1 g 2,6,7,9, 10,12
to individuals : o sheltering
(removal) material distribution
N restoration L mussels crushed through numbers . .
ew (instream physical impacts . - . . . . breeding feeding
. A L crushing T D equipment and placement of fill harm - mortality James spinymussels reproduction - 2,5
Disturbance stabilization - dam to individuals material distribution sheltering

and culvert)




Management

Pipeline o Aggregate/ Direct/ Range of Response Demographic Conservation Need /
Activity STELEHIL VIEED SIS direct take Indirect SIS P of listed species RESBITES A e Consequence Affected (23;\;2)3*
restoration L mussels crushed through numbers . .
New (instream physical impacts . - . . . ; breeding feeding
. A L crushing T D equipment and placement of fill harm - mortality James spinymussels reproduction - 2,5
Disturbance stabilization - dam to individuals . L sheltering
material distribution
and pump)
New hvsical impacts mussels crushed as vegetative numbers breedin feedin
. vegetation disposal physical Imp crushing T D matter is hauled across stream for harm - mortality James spinymussels reproduction g 9 19
Disturbance to individuals disposal distribution sheltering

* standard font indicates mandatory AMM; bold and italics indicates non-mandatory AMM




Table 6.2.8.1-1 Sheepnose Threats Analysis Table

Pipeline . Aggregate/ Direct/ Demographic | Conservation Manag_ement
s Subactivity Threat Stressor : - Stressor Pathway Range of Response Resource Affected Options
Activity direct take Indirect Consequence | Need Affected (AMMs)*
New a0arecate source habitat dearadation increase in water A | vegetation no longer shades stream - harass sheepnose streams & n/a feeding 2
Disturbance ggreg g temperature stresses mussels - low dissolved oxygen riparian area sheltering
New loss and degradation chemical l;?g:gier? fsjgtlzggsl sheepnose forage base, breeding
. aggregate source of sheepnose & host - A D/l algae blooms g sheepnose streams, host fish reproduction feeding 2,16, ECS
Disturbance . . contaminants (harm) - reduced . .
fish habitat - habitat sheltering
recruitment (harm)
. New aggregate source loss of host fish chem_lcal A | host fish die, as vye_II as attached reduced recruttment host fish & glochidia reproduction breeding 2,13,15
Disturbance contaminants glochidia (harm) - mortality
. New aggregate source loss of host fish sedimentation A | host fish die, as vye_II as attached reduced recruttment host fish & glochidia reproduction breeding 2,ECS
Disturbance glochidia (harm) - mortality
New physical impacts to chemical herbmdes_/ diesel fuel/ etc, in high decreased feeding sheepnose mussels & numbers breed_lng
. aggregate source L . A D/l levels & impact forage matter for . : feeding 2,13,15
Disturbance individuals contaminants success - mortality plankton reproduction .
mussels sheltering
L L breeding
. New restoratlpp ('!‘S”eam phyglcql |_mpacts 0 crushing T D equipment crushes individuals harm - mortality sheepnose mussels number_s feeding 2,5
Disturbance stabilization) individuals reproduction sheltering
access road breeding
. New construction - phys_ma] impacts to crushing T D stream crossing - equipment crushes mortality sheepnose mussels number_s feeding 2.9,10
Disturbance permanent & individuals individual mussels reproduction helteri
temporary sheltering
New instream stabilization | physical impacts to crushin T D mussels crushed through equipment and mortalit sheepnose mussels numbers t};i%di'nng 55
Disturbance - ROW-RRR individuals 9 placement of fill material y P reproduction shelterigg ’
. . . breeding
. New stre_a\m crossings - wet phys_ma] |_mpacts to crushing T D mussels crushed throu_gh eqmpment and mortality sheepnose mussels number_s feeding 2.4.9 10
Disturbance ditch (excavation) individuals placement of fill material reproduction sheltering
L . . numbers breeding
. New vegetation disposal phys_lca_l Impacts to crushing T D mussels crushed as vegetative matter s harm - mortality sheepnose mussels reproduction feeding 19
Disturbance individuals hauled across stream for disposal o .
distribution sheltering
N . L juvenile sheepnose mussels breeding
Distﬁ fl\)'; nce aggregate source physilnc(;:lilvli?lﬁ);?s 0 entrapment A D water testing SUCkSi n;ussels into intake mortality and glochidia attached to ren?omdggison feeding 2,17,18
PIp host fish P sheltering




Pipeline . Aggregate/ Direct/ Demographic | Conservation Manag_ement
s Subactivity Threat Stressor : . Stressor Pathway Range of Response Resource Affected Options
Activity direct take Indirect Consequence | Need Affected (AMMs)*
reduced feeding, .
New physical impacts to introduction of . breeding - number_s breed_mg
. aggregate source L . ) : A D zebra mussels choke native mussels . sheepnose mussels reproduction feeding 2,18, 17
Disturbance individuals invasive species displacement - T .
. distribution sheltering
mortality
S reduced feeding, .
pipeline in stream becomes exposed breeding - sheepnose streams numbers breeding
O&M aggregate source habitat degradation altered flow A | over time, resulting in scour, . g P - reproduction feeding 2,4,8
. . displacement - sheepnose mussels, host fish o .
sedimentation, etc. . distribution sheltering
mortality
denuding bank - grubbing with heavy
equipment - disturbing soil- upland and
wetland areas -tributary and/or near sheepnose mussels numbers breeding
O&M aggregate source habitat degradation sedimentation A D/l stream earth disturbance - harm - mortality P ' reproduction feeding
: S sheepnose streams Fo .
sedimentation in water column and on distribution sheltering
stream bed, as well as degradation
downstream
loss and degradation tributary and/or near stream earth reduced recruitment
O&M aggregate source egraca sedimentation A | disturbance - sedimentation in water host fish habitat riparian area | reproduction breeding 2
of host fish habitat (harm)
column and on stream bed
ermanent or Multi-generational numbers breedin
P loss due to relocation of small segments | reduced sheltering sheepnose mussels, : ling
O&M aggregate source temporary loss of altered flow A D/l y reproduction feeding 5
. ; of the channel opportunities (harm sheepnose streams T .
occupied habitat - mortality) distribution sheltering
reduced feeding, .
physical impacts to change in food availability or host fish breeding - sheepnose streams number_s b reed_lng
O&M aggregate source L altered flow A | . . ' reproduction feeding 2,4,8
individuals habitat - scour mussels out displacement - sheepnose mussels distribution shelterin
mortality g
physical impacts to . mussels crushed due to infrequent and . number:s breed_ing
O&M aggregate source S crushing A D : . . harm - mortality sheepnose mussels reproduction feeding 19
individuals unpredictable vehicles crossing stream distribution sheltering




instream stabilization | physical impacts to . mussels crushed through equipment and . numbers breed_ing
O&M L crushing - . mortality sheepnose mussels - feeding 2,5,6,7
- ROW-RRR individuals placement of fill material reproduction sheltering
0&M pipeline abandonment | physical impacts to crushin mussels crushed through equipment and mortalit sheepnose mussels numbers t};ieadiinng 2,6,7,9, 10,
(removal) individuals g placement of fill material y P reproduction shel terigg 12

* standard font indicates mandatory AMM; bold and italics indicates non-mandatory AMM



Table 6.2.9.1-1 Nashville Crayfish Threats Analysis Table

. : . . Management
Pipeline " Aggregate/ Direct/ Range of Resource Demographic Conservation Need 4
Activity SR MG SUCEL direct take Indirect SISO PR Response Affected Consequence Affected 8?\;'&2;

New habitat . . Nashville . breeding feeding

Disturbance aggregate sources degradation altered flow A I dewatering strands crayfish harm - harass crayfish reproduction sheltering 3,10
pipeline in stream becomes
. exposed over time, resulting in . . .
O&M aggregate sources habltaF altered flow A | scour, sedimentation, etc. - harm - harass Nashv_llle reproduction breeding feedlng 3,569
degradation " S : crayfish sheltering
hard points" scour crayfish
out.

New physical impacts . . Nashville . .

Disturbance aggregate sources to individuals altered flow A I dewatering strands crayfish harass - harm crayfish reproduction breeding 3,18
_ New aggregate sources phys_lca_l impacts chem_lcal A DI chemicals in water affect harm - harass Nashv_llle reproduction breeding f_eedlng 3,12, 14, 15, 16

Disturbance to individuals contaminants crayfish crayfish sheltering

increase in water temp stresses
0&M aggregate sources habltaF increase in water A | c_rayflsh, redl_Jces disease harass Nashv_llle reproduction breeding feedlng 9
degradation temperature resistance and increases feed crayfish sheltering
conversion ratios
. Nashville
. . . vegetation no longer shades - .
New habitat increase in water A crayfish feeding
. aggregate sources - A I stream - stresses poor crayfish harass n/a ; 3
Disturbance degradation temperature . streams & sheltering
- low dissolved oxygen oo
riparian area
increase in water temp stresses
0&M aggregate sources habltaF increase in water A | c_rayflsh, redgces disease harm - harass Nashv_llle reproduction breeding .feedlng 3
degradation temperature resistance and increases feed crayfish sheltering
conversion ratios
crayfish are photosensitive and
0&M agaredate SOUrCes habitat introduction of A | not amenable to be in cleared harm - harass Nashville reproduction breeding  feeding 3
ggreg degradation invasive species areas - allows competitors to crayfish P sheltering
invade
New interspecies introduction of displacement / interspecies Nashville . breeding feeding
. aggregate sources e . - . A I p - harm - harass - reproduction : 3,14
Disturbance competition invasive species competition drives them out crayfish sheltering
tributary and/or near stream Nashville .
. . - breeding
New habitat . . earth disturbance - harass - crayfish numbers .
. aggregate sources - sedimentation A D/l . L . ; feeding 3
Disturbance degradation sedimentation in water column mortality streams & reproduction shelterin
and on stream bed riparian area g
Nashville
. pipeline in stream becomes i crayfish . .
O&M aggregate sources hab'taF sedimentation A D/l exposed over time, resulting in harass_ streams, number_s breeding feedmg 3,509
degradation . . mortality . reproduction sheltering
scour, sedimentation, etc. Nashville

crayfish




Management

Pipeline " Aggregate/ Direct/ Range of Resource Demographic Conservation Need 4
Activity SR MG SUCEL direct take Indirect SISO PR Response Affected Consequence Affected 8?\;'&2;
New interspecies . . displacement / interspecies i . Nashville numbers breeding feeding
Disturbance aggregate sources competition sedimentation A I competition drives them out harm - mortality crayfish reproduction sheltering 3,4,6
New aggregate sources physical impacts sedimentation A D smothering of crayfish harm - mortalit Nashville numbers breedin 3,4
Disturbance gareg to individuals g y crayfish reproduction g :
pipeline in stream becomes Nashville
hvsical impacts exposed over time, resulting in harass - crayfish numbers breeding feedin
O&M aggregate sources physica Imp sedimentation A D/l scour, sedimentation, etc. - . streams, reproduction g1 g 3,6,9
to individuals . . mortality - L sheltering
sedimentation smothers Nashville distribution
crayfish crayfish
New interspecies disruption or removal of slab Nashville breeding
. aggregate sources pec substrate removal A I P . harass - harm crayfish reproduction feeding 3,8,10
Disturbance competition rock for stream crossing ;
streams sheltering
New temporary loss of disruption or removal of slab Nas_hville .
. aggregate sources - : substrate removal A D . harass - harm crayfish slab n/a sheltering 3,8,10
Disturbance occupied habitat rock for stream crossing rock
crayfish are photosensitive and
O&M aggregate sources Interspecies tree removal A I ot amenable to be in _cleared harm - harass Nashv_llle reproduction breeding f_eedmg 3,509
competition areas - allows competitors to crayfish sheltering
invade
New access road construction - physical impacts . . . Nashville numbers breed_ing
. T crushing T D stream crossing mortality - : feeding 3,8,10
Disturbance temporary to individuals crayfish reproduction .
sheltering
. L . breeding
New access road construction - physical impacts . . . Nashville numbers .
. L crushing T D stream crossing mortality - : feeding 3,10
Disturbance permanent to individuals crayfish reproduction .
sheltering
New -dry d't(.:h (dam and pump physical impacts - . Lo harass - Nashville numbers breeding feeding
. installation/removal/operati L crushing T D equipment crushes individuals . . ; : 3,18
Disturbance on) to individuals mortality crayfish reproduction sheltering
instream stabilization - physical impacts . . i . Nashville numbers breeding  feeding
&M ROW-RRR to individuals crushing T D crayfish crushed harm - mortality crayfish reproduction sheltering 3,6
O&M pipeline abandonment phys_lca_l Impacts crushing T D equipment crushes individuals mortality Nashv_|lle number_s breeding feedlng 3,8,10,11,18
(removal) to individuals crayfish reproduction sheltering
New access road construction - | permanent loss of disruption or removal of slab Nas_hville .
. . ) substrate removal T D . harass - harm crayfish slab n/a sheltering 3,10
Disturbance permanent occupied habitat rock for stream crossing rock

* standard font indicates mandatory AMM; bold and italics indicates non-mandatory AMM




Table 6.2.10.1-1 American Burying Beetle Threats Analysis Table

. . . Aggregate/ Direct/ Range of Resource Demographic Conservation Need Management
e SISEET VI SHEESes direct take Indirect SR e Response Affected Consequence Affected Options (AMMs)*
. tree clearing (> or . . interspecies competition/loss of . Amer?can numbers breeding feeding
New Disturbance habitat loss fragmentation T | . harass -mortality burying : . 2,34
equal to 5 dbh) prey species beetle reproduction sheltering
. . . . American . .
New Disturbance shrub clearing habitat loss fragmentation T | Interspecies compe'gltlonlloss of harass -mortality burying number§ breeding feedmg 2,34
(woody< 5 dbh) prey species beetle reproduction sheltering
interspecies competition/loss of American numbers breeding feedin
New Disturbance herbaceous clearing habitat loss fragmentation T | P Pet harass -mortality burying : gre g 2,34
prey species beetle reproduction sheltering
clearing re-established interspecies competition/loss of American numbers breeding feedin
New Disturbance vegetation (storage habitat loss fragmentation T | P pet harass -mortality burying : gTe g 2,34
prey species reproduction sheltering
well const) beetle
off ROW land . .
clearing (Gen App . vegetation . . . Amer!can numbers . .
O&M . habitat loss clearing T I interspecies competition harass — harm burying : breeding feeding 2,34
and Cathodic ' reproduction
X fragmentation beetle
Protection Const)
. tree clearing (> or . tree clearing . . . Amer?can numbers . .
New Disturbance habitat loss . T I interspecies competition harass — harm burying : breeding feeding 2,34
equal to 5 dbh) fragmentation beetle reproduction
. shrub clearing . tree clearing . . . Amer?can numbers . .
New Disturbance habitat loss . T I interspecies competition harass — harm burying : breeding feeding 2,34
(woody< 5 dbh) fragmentation beetle reproduction
. . . tree clearing . . . Amer?can numbers . .
New Disturbance herbaceous clearing habitat loss . T I interspecies competition harass — harm burying : breeding feeding 2,34
fragmentation beetle reproduction
clearing re-established vegetation American AuMbers
New Disturbance vegetation (storage habitat loss clearing T I interspecies competition harass — harm burying : breeding feeding 2,34
A reproduction
well const) fragmentation beetle
off ROW land . .
clearing (Gen App . vegetation . Amer!can numbers . .
O&M . habitat loss clearing T I reduced carrion/ prey harass — harm burying : breeding feeding 2,34
and Cathodic . reproduction
X fragmentation beetle
Protection Const)
. tree clearing (> or . . . American numbers . .
New Disturbance habitat loss tree clearing T | reduced carrion/ prey harass — harm burying : breeding feeding 2,34
equal to 5 dbh) beetle reproduction
. shrub clearing . . . Amer?can numbers . .
New Disturbance habitat loss tree clearing T | reduced carrion/ prey harass — harm burying : breeding feeding 2,34
(woody< 5 dbh) beetle reproduction
American AUMbers
New Disturbance herbaceous clearing habitat loss tree clearing T | reduced carrion/ prey harass — harm burying reproduction breeding feeding 2,34
beetle

* standard font indicates mandatory AMM; bold and italics indicates non-mandatory AMM
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