
Mapping Hydrologic 
Connectivity in the Bad River 

Watershed

Great Lakes Indian Fish & Wildlife 
Commission

February 27, 2024

Esteban Chiriboga

Slide 1



!(

!( !(

PRICE

CLARK

VILAS

POLK

RUSK

ONEIDA

IRON

BAYFIELD

SAWYER

DUNN

MARATHON

DOUGLAS

FOREST

TAYLOR

WOOD

MARINETTE

OCONTO

LINCOLN

BARRON

ASHLAND

CHIPPEWA

BURNETT

SHAWANO

PORTAGE

LANGLADE

ST. CROIX

EAU CLAIRE

FLORENCE

WASHBURN

MENOMINEE

ST. LOUIS

AITKIN

LAKE

PINE

COOK

MORRISON

CROW
WING CARLTON

MILLE
LACS

KANABEC

ISANTI

CHISAGO
SHERBURNE

ANOKA

BENTON

W
A

SH
IN

G
TO

N

IRON
DELTA

LUCE

MARQUETTE

ALGER CHIPPEWA
GOGEBIC

BARRAGA
ONTONAGON

SCHOOLCRAFT

MENOMINEE

HOUGHTON

DICKINSON

KEEWENAW

MACKINAC

KENT

IONIA

LAKE

CLARE

NEWAYGO

ALPENAANTRIM

OTTAWA

MASON

ISABELLA

OSCODA

MONTCALM

OSTEGO

EMMET

OSCEOLA

OSCEANA

CHEBOYGAN

WEXFORD

MECOSTA

CRAWFORD

KALKASKA

MANISTEE

PRESQUE ISLE

MISSAUKEE

BENZIE

LEELANAU

CHARLEVOIX

MUSKEGON

ROSCOMMON

MONTMORENCY

GRAND
TRAVERSE

Ceded territory and tribal reservation boundaries are representations 
and may not be the actual legally binding boundaries.

Ceded Territory Boundary

GLIFWC Member Tribes

Tribal Land

County Boundary

Great Lakes

1854

1837

1842

1836

Minnesota

Wisconsin

Michigan

Anishinaabeg Gichigami

Ceded Territory Boundaries

Fond du Lac

Mille Lacs

Red Cliff

Bad River

St. Croix
Lac Courte Oreilles

Mole Lake

Lac Du Flambeau

Lac Vieux Desert

Keweenaw

Bay

Bay Mills1836

Odaawa Gichigami

Naadowe Gichigami
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Purpose of Mapping:
1. Illustrate the hydrologic connections between the Bad River 

Reservation and the Bad River watershed.
2. Characterize the adequacy of existing hydrologic data.
3. Support the watersheds identified by Bad River as the most 

appropriate analysis area for water quality standard compliance.

Data:
• All wetland and hydrography data used in the hydrologic 

connectivity mapping is maintained by, the State of Wisconsin, 
State of Michigan, U.S. Geological Service, and the U.S. Fish & 
Wildlife Service. Slide 3



Tribal reservation boundaries are representations and may not be the actual legally binding boundaries.

Hydrography Map 1

A n i s h i n a a b e g  G i c h i g a m i
( L a k e  S u p e r i o r )

Esteban Chiriboga
GLIFWC

February 2024

River

Lake

Reservation

HUC of Concern

4,247 River Miles in 
HUCs of Concern
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Tribal reservation boundaries are representations and may not be the actual legally binding boundaries.

Hydrography Map 3

Esteban Chiriboga
GLIFWC

February 2024

Reservation

HUC of Concern
A n i s h i n a a b e g  G i c h i g a m i

( L a k e  S u p e r i o r )
Waterbody Designations - Clean Water Act

Data Sources: Bad River Band and Wisconsin DNR.
Tribal waterbody designations for wetlands are not depicted.

Outstanding Tribal Resource Waters

Outstanding Resource Waters

Exceptional Resource Waters

Outstanding and Exceptional Resource Rivers
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Tribal reservation boundaries are representations and may not be the actual legally binding boundaries.

Hydrography Map 2

A n i s h i n a a b e g  G i c h i g a m i
( L a k e  S u p e r i o r )

Esteban Chiriboga
GLIFWC

February 2024

River

Lake

Reservation

HUC of Concern

NWI Wetland

44,068 NWI Wetlands in 
HUCs of concern totaling
256,497 acres
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200 km = 124 miles



Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), (c)
OpenStreetMap contributors, and the GIS User Community
Tribal reservation boundaries are representations and may not be the actual legally binding boundaries.

Wetland Connectivity Between the Proposed Line 5
Reroute and the Bad River Reservation Boundary.

2023 National Wetland Inventory Data

Reservation Waterbody Designations
Clean Water Act

Outstanding Tribal Resource Waters

Outstanding Resource Waters

Exceptional Resource Waters

Bad River Reservation

NWI Wetland 2023 Update
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Detailed Scale Wetland Mapping in the 
Tyler Forks Watershed

NWI – March 2023
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IronAshland

Hectare Increase: old WWI vs 1:1,000 NWI Update

Map Key
PLSS_Sections_Clipped
Raw increase in Hectares

0.097277 - 15.000000

15.000001 - 30.000000

30.000001 - 45.000000

45.000001 - 60.000000

60.000001 - 90.000000

Project_Area

county_bnds

IronAshland

Percent Increase: old NWI vs. 1:1000 NWI Update

Map Key
PLSS_Sections_Clipped
Pct_Inc_oldNWI

28.102291 - 30.000000

30.000001 - 60.000000

60.000001 - 100.000000

100.000001 - 200.000000

200.000001 - 500.000000

500.000001 - 1000.000000

1000.000001 - 27471.929688

Project_Area

county_bnds
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Tribal reservation boundaries are representations and may not be the actual legally binding boundaries.

Major Utility Lines in HUC's of Concern
A n i s h i n a a b e g  G i c h i g a m i

( L a k e  S u p e r i o r )

Esteban Chiriboga
GLIFWC

February 2024

0 10 205 Kilometers

Lake

Reservation

Oil Pipeline!! !!

Gas Pipeline!! !!

Major Power Line

HUC of Concern

HUCs of Concern

Stream Crossings:

Oil Pipeline -              202
Gas Pipeline -            167
Major Power Line -    502

Wetland Crossings:

Oil Pipeline -              192 (120 acres)
Gas Pipeline -            549 (392 acres)
Major Power Line -  1652 (912 acres)

Calculations assume a 60 foot wide ROW
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Strahler Stream Order is a graphical classification system.
• Assumes that streams with the same order share similar broad characteristics on channel 

dimensions and biological community.
• Stream order is not a regulatory tool on individual projects or cumulative impacts.
• Stream order is not appropriate for determining compliance with water quality 

standards. Site specific data are needed for those determinations.
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Thanks.
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Concluding Statements

• Watersheds are simple and scientifically defensible constructs to use for pre-
construction notices and for determining compliance with Bad River’s water 
quality standards at the reservation boundary.

• Shortcomings of existing hydrographic data suggest that general permits don’t 
adequately capture the extent of past, present, and reasonably foreseeable, 
water quality impacts.


