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Background 
This atlas was created to help guide restoration of streams affected by road-stream crossings and dams acting as 
barriers to fish passage in the Casco Bay watershed as part of a project coordinated by the Casco Bay Estuary 
Partnership (CBEP) and U.S. Fish and Wildlife Service Gulf of Maine Coastal Program (USFWS-GOMCP).  The
42 individual town maps of the atlas contain crossings, dams and a small number of natural barriers identified 
during field surveys1

Although habitat needs for fish are best understood at the scale of whole streams, which bear little relationship to 
town boundaries, this atlas was created primarily for use by municipal public works employees and other staff and 
representatives focusing on local road systems.  Therefore, each map page represents a town or city, and is shown 
at a scale suitable to include the entire community on one page. An index map shows the location of each town 
within the watershed, and a legend page provides explanation of symbols used on individual maps. Barriers from 
outside the Casco Bay watershed are shown where data are available, but masked to focus on the towns and 
portion of towns which are within the watershed. 

of perennial streams in 2009 and 2010, and mapped using a geographic information system 
(GIS). Sites have been classified by the degree of restriction they represent for fish passage, and additional 
related data such as high priority stream habitat and flood hazards are shown in the maps to help identify priority 
sites. Data have been compiled into a database for use in analysis and mapping. 

Fish Barriers 
Road-stream crossings are shown with SiteID numbers to help identify them in the barrier database. Dams, in 
most cases, have labels both of SiteID and the dam’s common name, if one is known. Severe barriers are defined 
as those road/stream crossings where fundamental physical barriers exist at either the inlet or outlet of the 
crossing, including inlets or outlets “perched” above the stream channel, and inlets blocked at least 50%, usually 
by debris. Potential barriers cover a wide spectrum of road-stream crossing situations where fish passage 
problems are likely to exist at some flows for some species or age groups of fish, and passage of other aquatic 
organisms such as amphibians and macroinvertebrates is likely also limited. Sites that were inaccessible to survey 
crews, and therefore not surveyed, are shown as unsurveyed, but are included in our analysis as Potential barriers. 
Dams are classified by whether or not they have effective facilities in place to provide upstream fish passage.
Natural barriers, including waterfalls, debris jams (including woody debris or rock and fine sediments), and 
beaver dams were assessed when in close proximity to surveyed crossings and dams, and are mapped as well.

Priority Streams
USFWS-GOMCP and CBEP staff consulted with state fisheries biologists to identify streams with important fish 
habitat, primarily for brook trout or Atlantic salmon, or both.  These priority streams are highlighted on the maps.   
The scope of the road/stream crossing barrier assessment was limited to perennial streams, those with continuous 
flow year round. Although intermittent streams were not surveyed, fish using priority streams also rely on 
connectivity with intermittent tributaries at various times of year. There are likely to be additional barriers on
important intermittent streams that have not been assessed. 

Flood Hazards 
The maps present data from Cumberland County Emergency Management Agency (CCEMA) and CBEP to show 
where flood hazards are likely to overlap with fish barriers.  CCEMA, in cooperation with towns, has identified 
many road crossings as flood hazards based on past flood events. CCEMA sites are marked by purple circles, and 
do not always coincide with barrier survey sites because they may be located on intermittent streams or larger 
rivers crossed by bridges, which are generally passable for fish but may still entail flood hazards.  

1 Field surveys were conducted based on protocols from the Maine Road-Stream Crossing Survey Manual
(http://www.maine.gov/doc/mfs/fpm/water/docs/stream_crossing_2008/MaineRoad-StreamCrossingSurveyManual2008.pdf). 
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Where these sites do coincide with barriers, the combination of flood hazard with fish passage problems should 
place them high on any town’s priority list for replacement.   

A second set of flood hazard sites was derived from the barrier survey data by CBEP Director Curtis Bohlen. In 
CBEP’s analysis, the capacity of each crossing was compared to the expected flows for that specific crossing 
during a 25-year flood event. Where sufficient crossing data exists, flows were calculated based on the
relationship between drainage area above the crossing, and the proportion of the drainage area occupied by 
National Wetland Inventory-defined wetlands. CBEP flood hazard sites are shown as red circles, and represent all 
crossing sites where the capacity of the crossing was less than 50% of the expected 25-year flood value. This is 
meant as a general indication of flood risk, but may be incorrect in some locations based on site-specific factors. 
As with CCEMA sites above, where these sites coincide with barrier sites, the combination of flood hazard with 
fish passage problems should place them high on any town’s priority list for review and possible replacement.

Other Data
Land use and wetland data are mapped to provide helpful landscape information, with upland forested areas
distinguished from wetland, open, or developed areas.  Public and private roads and railroads are included, as are 
all streams in the watershed, both perennial and intermittent.  Relief shading is provided to help make reading the 
topography of the maps somewhat more intuitive.  Tidal crossings, due to the increased complexity involved with 
crossing designs for two-way flow and maintenance of coastal wetlands, are denoted separately on the maps.  Any 
town or other entity with plans to replace culverts at tidal crossings is invited to contact CBEP to explore 
partnership and grant funding opportunities. Town-based data summary tables for all barrier sites classified as 
Severe or Potential on high priority streams are provided following the maps. Each town has a two-page summary 
of key attributes from the database to provide information on location, dimensions and site conditions.   

Data Sources 
The data used to create this atlas came from a variety of sources.  CBEP and USFWS-GOMC funded field 
surveys, with significant volunteer assistance from Trout Unlimited.  Many resources were supplied by USFWS-
GOMCP, including software, hardware, and data.  Most barrier data was developed by USFWS-GOMCP from 
field survey data, though some was provided by the Kennebec Estuary Land Trust, which conducted surveys in 
the easternmost portion of the watershed. Flood hazard data is from either CCEMA, or from Curtis Bohlen’s 
CBEP flood hazard analysis. Priority streams data was developed by USFWS-GOMCP, MDIFW, and the Maine 
Department of Marine Resources based on survey data of fish occurrences and habitat surveys. Basemap data, 
including relief shading, roads, town boundaries and most watershed polygons were supplied by the Maine Office 
of Geographic Information Systems. The roads data mapped is primarily from the Maine Department of 
Transportation dataset. Dam data is modified from original data from the Maine Department of Environmental 
Protection.  Hydrography data came from high resolution National Hydrography Dataset (NHD). 

Disclaimer
Please be aware that the data contained in the maps and tables of this atlas may contain errors, and represents the 
best information available at the time of publication. Note that crossing surveys were conducted in 2009 and 
2010, and some sites surveyed may have undergone important changes based on flood events, maintenance or 
even entire replacement of a crossing. Likewise, flood hazard sites identified by CCEMA may have been 
modified based on previously planned work to lessen flooding problems.

For more information, please contact: 

Alex Abbott  c/o     
Gulf of Maine Coastal Program   
U.S. Fish and Wildlife Service   
4R Fundy Rd.       
Falmouth, ME  04105     
Telephone:  207-781-8364, ext. 21
Electronic Mail:  alexoabbott@hotmail.com

Matt Craig
Casco Bay Estuary Partnership
PO Box 9300, 34 Bedford Street
Portland, ME 04104-9300
Telephone:  207.228.8359
Electronic Mail:  mcraig@usm.maine.edu
Website:  www.cascobayestuary.org



Sebago
Lake

C a s c o  B a y

G U L F
 O

F
 M

A
I

N
E

Yarmouth

Westbrook

Frye
Island

95

Lovell

Hiram

Freeport

Bethel

Mason
Twp

Greenwood

Norway

Otisfield
Lewiston

Auburn

Sweden

Poland

New
Gloucester

Denmark Durham
Bath

Brunswick

Windham

Pownal

CumberlandStandish

Gorham

Buxton

Harrison

Phippsburg

Cape
Elizabeth

Falmouth

Gray

Saco

North
Yarmouth

West
Bath

Portland

Scarborough

Baldwin
Harpswell

Bridgton

Casco

Raymond

Naples

Sebago

Stoneham

Albany
Twp

Waterford

South
Portland

295

95

295

95

202

302

1

202

302

202

1

26

24

115

22

25

100

26

9

209

118

231

114

237

117

11
121

114

123

25

125

22

115

121

122

115

93

35

117

35

237

216

136

37

136

35

11

107

88

85

5

Map Created 2/20/2012

Casco Bay Barriers by Town Index Map

0 10 205

Miles

Legend

Roads
Highway
Interstate

Town Boundary

Rivers, Ponds & 
  Coastal Waters



Sebago
Lake

9089

Unnamed
Little River

Trib Dam

Dundee
Pond Dam

Eel Weir
Dam

Gambo
Falls Dam

North
Gorham
Dam

Pine
Ridge
Dam

Sebago
Lake Dam

Rich Mill
Pond Dam

Windham

Frye
Island

Standish

Gorham

Buxton
Hollis

Baldwin

RaymondSebago

D0372

D0374

D0377

D0385

D0386

D0390

25

11

11

112

113

114

237

35

35

22

202

302

Killick
Pond

Bonny
Eagle
Pond

Wards
Pond

Rich
Millpond

Dundee
Pond

Deer Pond

Watchic Pond

Pettingill
Pond

Little
Watchic

Pond

Huston Rd

Gambo Rd

Buck St

G
ov

ev
ill

e Rd

Fort H
ill Rd

W
ils

on
 R

d

Sp
ille

r R
d

Fi
le

s R
d

Spear Rd

Line Rd

Webster Rd

Chi
co

pe
e R

d

Bl
ak

e Rd

Har
mon

s 

Beach R

Turkey La

Rd 648

Oak Hill Rd

Phinny Rd

Long Plains Rd

Bi
rc

h 
R

d

C
lay R

d

Far
rin

gto
n 

Rd

Po
nd 

R
d

Boundary Rd

Dunlap Rd

Ossipee Trail

Mighty St

North St

Ossipee 

Trail

Din
gle

y 
Sp

rin
g

Negau Rd

H
arding Br 

Rd

Finn 
Parker R

d

Meadow Rd

W
ild 

Acres

Ridge Rd

R
iv

er
 R

d

Leisure Ln

Kem
p 

Rd

Rust Rd

W
hi

te
's 

Brid
ge

Fo
gg 

R
d

O
ak 

H
i ll 

R
d

M
oody 

Rd

W
es

tc
ot

t B
ro

ok

Little River

H
yd

e 
B

rook

Nason Brook

Gul
ly 

B
ro

ok

8298

9306

8145

8147

8137

83558745

8744

8507

8506

8262

8092

9259

8714

8703
8704

8666

9082

8677

8685

8261

9091

8146 8720

8368

8119

8369

8110

8141

8234

9333

8139

9427

8954

8951

8163
8162

8161

8367
8170

8169
9429

8335

8271

8679
9080

9434

8472

87368155

8723

8148
8722

8247

9335

8963

8953 8952

9095

8864
8860

8523

8283

8874

8157

8733

8478

8491

8363

8737
8248

8197
8198

8546

9428

8967

8696

9071

8710

8794

8131

8865

8094

8269

8127
8128

8707

8709
8012

8950

Map Created 2/20/2012

Casco Bay Barriers by Town Legend

0 1 2 30.5

Miles

These maps are created primarily with 1:24,000 
scale basemap data, with landcover data added
to provide general distinctions between open
and forested lands. Areas outside of the Casco 
Bay watershed are masked to obscure them.

Scale Varies by Town
See scale bar at bottom of each map

Roads
Private
Public
Highway
Interstate

No Upstream Fish Passage
Planned Upstream Fish Passage
Upstream Fish Passage

Dams

Severe8235

Crossing Barrier Type with SiteID

Potential
8049

Unknown9112

Passable8731

Wetland

Town Boundary

Watershed Boundary

Intermittent Stream

Rivers, Ponds & Coastal Waters

Open or Developed Lands

Forested Lands

Perennial Stream

Railroad

Priority Stream

Waterfall (Impassable)
MDOT Crossing

Bridge (Passable)

Flood Hazard 
  - CBEP Analysis

Flood Hazard 
  - Cumberland County EMA

Tidal Site

Debris/Beaver Dam (Impassable)



Collyer
Brook Dam

Bridge
St. Dam

East Elm
Street Dam

Knights
Pond

115

9

231

88

115

1
95

New
Gloucester

Pownal

YarmouthCumberland

Gray

North
Yarmouth

Dyer Rd

Allen Rd

Le
dg

e 
R

d

Greeley Rd Ext

North St

M
arston

Law
ren

ce 
Rd

Longhill Rd

Cluff

Ea
st

 E
lm

 S
t

Range Rd

Acorn 

La

Greeley Rd

Yarm
outh 

Rd

Cheaton

Chadsey Rd

Ph
ill

ip
s S

t

Depot R
d

Sp
rin

g St

Merrill Rd

M
er

ri
ll 

R
d

Minister

Royal Rd

Sligo

Hills
ide A

ve

D
ou

gh
ty

 R
d

Mountain Rd

Sturb
rid

ge 
La

Barto
n

Sligo Rd

M
ount Fort Rd

Orch
ar

d R
d

Gray Depot

Li
bb

y 
R

d

Range Rd

Scigo Rd Ext

N 
Ya

rm
th 

Mem Hy

Milli
ken

Morse Rd

Ross
 H

ask
ell

Va
l le

y 
R

d

Blanchard Rd

Bru
ce

 H
ill 

Rd

M
ill 

Rd

Elmwood Rd

North 
Rd

Sligo 
Rd

Pleasant Valley

Payne

H
odgdon 

R
d

M
ay

al
l R

d

Town Farm Rd

Bas
ton 

Rd

D
ee

r 
B

ro
ok

Pratts Brook

Pr atts B r ook

M
ill 

Br
oo

k

East Branch 

Chandler Brook

Collyer 

Brook

Th oi
ts 

Br

anch

Blanchard
Pond

Knights
Pond

Yarmouth
Reservoir

Beaver Dam

D0357

D0368

D0373

8037

8293
8429

8635

8093

8670

8871

9343

8468

8366

8073

8088 8467

9336

9337

9326

9369

8416
9362

9365

8273

9463

8490

8430

8348

8687

8419

8972

9341

8418
8417

8035

8122

8120
9361

9368

8423

9419

8872

8279

8408

8017

9446

8409

8690

9357

8087

9359

8091

9327

8292

94628629

8081

8080

8420

8477

8476

8300

8301

9437

8402

8291

8290

8454
8403

8121

8466

92548675

8294

8421

8422

9253

9374

8115

8688 9257

Map Created 2/20/2012

Casco Bay Barriers by Town North Yarmouth

0 1 20.5

Miles



SSevere and High Priority Potential Barriers by Town

Site ID Town
Habitat
Priority

Basic
Structure

Type
Barrier
Class

Survey
Date Road Name

Road
Type &
Class Stream

UTM
East

UTM
North

Stream
Type

Number
Of

Culverts Material Condition
8688 North Yarmouth High Culvert Severe 7/28/2009 Main St State / Paved Unnamed 399671 4851913 Perennial 1 Plastic
8417 North Yarmouth High Culvert Potential 8/13/2009 Memorial Highway Town / Paved Toddy Brook 400829 4855188 Perennial 1 Metal
8675 North Yarmouth High Culvert Potential 8/14/2009 Memorial Highway State / Paved Unnamed 399597 4853763 Perennial 1 Concrete
8467 North Yarmouth High Multiple Culverts Severe 8/7/2009 Mill Rd Town / Paved Unknown 398117 4857487 Perennial 2 Plastic
8081 North Yarmouth Culvert Severe 8/5/2009 Milliken Road Town / Paved Unknown 400443 4858786 Perennial 1 Concrete
8300 North Yarmouth High Multiple Culverts Potential 8/28/2009 Mountfort Rd Unknown / Paved Pratts Brook 403353 4856778 Perennial 3 Metal
8301 North Yarmouth High Culvert Severe 8/28/2009 Mountfort Rd Unknown / Paved Unnamed 403951 4855977 Perennial 1 Metal
8348 North Yarmouth Multiple Culverts Severe 8/7/2009 Route 115 State / Paved Deer Brook 397745 4856028 Perennial 3 Metal
8476 North Yarmouth Culvert Severe 8/5/2009 Route 231 State / Paved Unknown 399842 4859096 Perennial 1 Metal
8420 North Yarmouth High Culvert Severe 8/5/2009 Route 9 State / Paved Unknown 402864 4858349 Perennial 1 Concrete
8422 North Yarmouth High Culvert Potential 8/7/2009 Royal Road Town / Paved Pratts Brook 403976 4857298 Perennial 1 Metal
8093 North Yarmouth High Culvert Potential 8/13/2009 Sligo Rd Town / Paved Toddy Brook 400817 4855187 Perennial 1 Metal
8419 North Yarmouth High Culvert Potential 8/13/2009 Sligo Rd Town / Paved Unnamed 402162 4853619 Perennial 1 Metal
8972 North Yarmouth High Culvert Potential 8/13/2009 Sligo Rd Town / Paved Unnamed 401815 4854435 Perennial 1 Metal
8418 North Yarmouth High Multiple Culverts Potential 8/13/2009 Sligo Road Town / Paved Toddy Brook 401139 4854953 Perennial 2 Metal
8670 North Yarmouth High Culvert Potential 8/13/2009 Sweetser Rd Town / Unpaved Toddy Brook 400301 4854098 Perennial 1 Metal
8871 North Yarmouth High Multiple Culverts Severe 8/13/2009 Sweetser Rd Town / Paved Unnamed 400633 4853673 Perennial 2 Metal
8466 North Yarmouth High Culvert Severe 8/14/2009 Walnut Hill Road Private / Paved Unnamed 399901 4852663 Perennial 1 Metal
8087 North Yarmouth High Multiple Culverts Severe 8/11/2009 Westcustogo Ln Town / Paved Unknown 400425 4856771 Perennial 2 Metal
9254 North Yarmouth High Culvert Severe 8/14/2009 Private / Trail Toddy Brook 400041 4853699 Perennial 1 Stone
9341 North Yarmouth High Culvert Potential 8/13/2009 Railroad Toddy Brook 401527 4855341 Perennial 1 Concrete
9337 North Yarmouth High Culvert Potential 8/7/2009 Railroad Unknown 397951 4858095 Perennial 1 Stone
9357 North Yarmouth High Culvert Severe 8/10/2009 Railroad Unknown 400008 4857064 Perennial 1 Concrete
9359 North Yarmouth High Culvert Severe 8/11/2009 Railroad Unknown 400512 4856886 Perennial 1 Concrete

NBCasco3 North Yarmouth High Beaver Dam Severe 9/3/2010 NA Unknown 403341 4856760 Perennial
9343 North Yarmouth High Culvert Potential 8/13/2009 Railroad Unnamed 401800 4852563 Perennial 1 Concrete



SSevere and High Priority Potential Barriers by Town

Site ID
8688
8417
8675
8467
8081
8300
8301
8348
8476
8420
8422
8093
8419
8972
8418
8670
8871
8466
8087
9254
9341
9337
9357
9359

NBCasco3
9343

Specific
Structure

Type
Inlet

Condition
Inlet

Blocked

Primary
Inlet
Span

FT

Crossing
Structure

Length
FT

Outlet
Condition

Outlet
Drop
FT

Crossing
Substrate

Fill
Height

FT

Estimated
Stream

Width FT

Upstream
Miles

to Next
Barriers

Up-
Stream
Barriers

Total
Upstream

Miles

Down-
stream

Barriers Dam Name

Hydraulic
Height

FT
Round Culvert At Grade No 4.2 131.2 Perched 0.2 None 7.1 0.212 0 0.212 3
Round Culvert At Grade No 4.0 59.1 At Grade None 3.6 0.006 1 0.534 3
Round Culvert At Grade No 2.9 124.0 At Grade None 3.5 0.126 0 0.126 6
Round Culvert At Grade No 2.5 59.1 Perched 4.0 None 2.4 1.010 0 1.010 2
Round Culvert At Grade No 2.0 48.6 Perched 1.6 None 10.2 0.528 1 0.626 2

Pipe Arch Culvert At Grade No 7.0 40.0 At Grade Contrasting 4.7 1.307 1 1.813 2
Round Culvert At Grade No 5.1 58.4 Perched 0.7 None 10.6 0.519 0 0.519 1
Round Culvert At Grade 75% 4.0 83.7 Perched 0.2 Contrasting 6.0 1.703 0 1.703 2
Round Culvert At Grade No 1.6 40.0 Perched 0.8 None 7.9 0.098 0 0.098 3
Round Culvert At Grade No 3.9 98.4 Perched/Cascade 0.3 None 6.7 0.487 0 0.487 2

Pipe Arch Culvert At Grade No 9.2 67.9 At Grade None 10.1 0.253 0 0.253 0
Round Culvert At Grade No 4.0 43.6 At Grade None 8.7 0.528 0 0.528 4
Round Culvert At Grade No 3.0 41.0 At Grade None 2.4 0.107 0 0.107 2
Round Culvert At Grade No 5.1 41.0 At Grade None 7.0 1.133 2 2.131 2
Round Culvert At Grade No 3.0 40.2 At Grade None 17.3 1.185 3 1.944 3
Round Culvert At Grade No 3.9 54.1 At Grade None 12.1 0.340 2 0.759 4
Round Culvert At Grade No 3.0 60.7 Perched/Cascade 0.3 None 8.5 0.871 1 0.998 3
Round Culvert At Grade No 1.6 42.0 Perched 0.1 None 4.4 0.127 0 0.127 4
Round Culvert At Grade No 3.0 42.0 Perched 0.6 None 6.6 1.884 0 1.884 3

Box Culvert Inlet Drop No 3.9 63.0 Perched 0.9 Comparable 3.9 0.293 1 0.419 5
Box Culvert At Grade 25% 6.0 89.6 At Grade None 5.8 0.804 6 3.282 2
Box Culvert At Grade No 4.8 107.3 At Grade Comparable 1.8 0.560 1 1.032 2
Box Culvert At Grade No 4.1 55.1 Perched 1.0 None 5.5 0.573 0 0.573 2
Box Culvert At Grade 50% 3.9 86.0 Cascade None 7.8 0.098 1 1.982 2

3.3 0.011 2 1.825 1
Round Culvert At Grade 25% 2.9 44.9 At Grade None 3.3 0.637 0 0.637 3


