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Importance of Small Streams
• Make up a large 

percentage of stream miles

• Cumulatively provide more 
habitat than large rivers

• Support species not found 
in larger streams and rivers

• High productivity

• Provide important 
spawning & nursery 
habitat for fish



Upstream Movement into Tributaries 
(total Atlantic salmon, brook trout, brown trout)
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into Mitchell Bk (perched culvert)

into Jimmy Nolan Bk (open culvert)


upstrTotal

		37408		0

		37438		35

		37469		13

		37500		2

		37530		24

		37561		11

		37591		2

		37622		1

		37653		0

		37681		2

		37712		6

		37742		0

		37773		0

		37803		13

		37834		15

		37865		18

		37895		62

		37926		31

		37956		5

		37987		2

		38018		1

		38047		2



into Mitchell Bk (perched culvert)

into Jimmy Nolan Bk (open culvert)

number of fish

Upstream Movement into Tributaries 
(total Atlantic salmon, brook trout, brown trout)
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upstr ATS

		37408		0

		37438		6

		37469		2

		37500		0

		37530		3

		37561		2

		37591		1

		37622		0

		37653		0

		37681		0

		37712		3

		37742		0

		37773		0

		37803		0

		37834		0

		37865		0

		37895		8

		37926		9

		37956		2

		37987		0

		38018		0

		38047		1



into Mitchell Bk (perched culvert)

into Jimmy Nolan Bk (open culvert)

number of fish

Upstream Atlantic Salmon Movement into Tributaries
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upstr BT

		37408		0

		37438		29

		37469		11

		37500		2

		37530		20

		37561		7

		37591		1

		37622		1

		37653		0

		37681		2

		37712		2

		37742		0

		37773		0

		37803		12

		37834		14

		37865		17

		37895		45

		37926		18

		37956		0

		37987		1

		38018		1

		38047		0



into Mitchell Bk (perched culvert)

into Jimmy Nolan Bk (open culvert)

number of fish

Upstream Brook Trout Movement into Tributaries

11

0

2

1

10

0

0

0

0

0

1

0

4

0

1

13

12

0

1

0

0

0



upstr BNT

		37408		0

		37438		0

		37469		0

		37500		0

		37530		1

		37561		2

		37591		0

		37622		0

		37653		0

		37681		0

		37712		1

		37742		0

		37773		0

		37803		1

		37834		1

		37865		1

		37895		9

		37926		4

		37956		3

		37987		1

		38018		0

		38047		1



into Mitchell Bk (perched culvert)

into Jimmy Nolan Bk (open culvert)

number of fish

Upstream Brown Trout Movement into Tributaries
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downstr Total

		37408		0

		37438		1

		37469		9

		37500		4

		37530		17

		37561		9

		37591		8

		37622		2

		37653

		37681

		37712		2

		37742

		37773		3

		37803

		37834

		37865		11

		37895

		37926

		37956		27

		37987

		38018

		38047



out of Mitchell Bk (perched culvert)

out of Jimmy Nolan Bk (open culvert)

number of fish

Downstream Movement from Tributaries (total Atlantic salmon, brook trout, brown trout)
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downstr ATS

		37408		0

		37438		0

		37469		1

		37500		0

		37530		2

		37561		3

		37591		0

		37622		0

		37653

		37681

		37712		0

		37742

		37773		1

		37803

		37834

		37865		1

		37895

		37926

		37956		4

		37987

		38018

		38047



out of Mitchell Bk (open culvert)

out of Jimmy Nolan Bk (perched culvert)

number of fish

Downstream Atlantic Salmon Movement from Tributaries
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Downstr BT

		37408		0

		37438		1

		37469		6

		37500		4

		37530		14

		37561		6

		37591		7

		37622		2

		37653

		37681

		37712		2

		37742

		37773		2

		37803

		37834

		37865		8

		37895

		37926

		37956		17

		37987

		38018

		38047



out of Mitchell Bk (perched culvert)

out of Jimmy Nolan Bk (open culvert)

number of fish

Downstream Brook Trout Movement from Tributaries
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Downstr BNT

		37408		0

		37438		0

		37469		2

		37500		0

		37530		1

		37561		0

		37591		1

		37622		0

		37653

		37681

		37712		0

		37742

		37773		0

		37803

		37834

		37865		2

		37895

		37926

		37956		6

		37987

		38018

		38047



out of Mitchell Bk (perched culvert)

out of Jimmy Nolan Bk (open culvert)

number of fish

Downstream Brown Trout Movement from Tributaries
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Fish

		Date		12								13										Month		12								13								21								31

				ATS		BT		BNT		Total		ATS		BT		BNT		Total						ATS		BT		BNT		Total		ATS		BT		BNT		Total		ATS		BT		BNT		Total		ATS		BT		BNT		Total

		6/21/02				7				7												Jun-02		0		11		1		12		0		0		0		0		0		1		0		1		0		0		0		0

		6/27/02				4		1		5												Jul-02		0		0		2		2		6		29		0		35		0		1		0		1		0		1		0		1

		7/2/02										4		13				17				Aug-02		0		2		1		3		2		11		0		13		0		2		0		2		1		6		2		9

		7/22/02						2		2												Sep-02		0		1		0		1		0		2		0		2		0		1		1		2		0		4		0		4

		7/25/02										2		16				18				Oct-02		0		10		1		11		3		20		1		24		0		3		0		3		2		14		1		17

		8/6/02				2				2				2				2				Nov-02		0		0		1		1		2		7		2		11		0		2		0		2		3		6		0		9

		8/8/02										2		2				4				Dec-02		0		0		0		0		1		1		0		2		0		2		1		3		0		7		1		8

		8/21/02						1		1												Jan-03		0		0		0		0		0		1		0		1		0		0		0		0		0		2		0		2

		8/22/02												7				7				Feb-03		0		0		0		0		0		0		0		0

		9/5/02				1				1												Mar-03		0		0		0		0		0		2		0		2

		9/5/02												2				2				Apr-03		0		1		1		2		3		2		1		6		0		0		0		0		0		2		0		2

		10/8/02										1		9				10				May-03		0		0		0		0		0		0		0		0

		10/15/02				6				6												Jun-03		0		4		3		7		0		0		0		0		0		6		0		6		1		2		0		3

		10/17/02				3				3												Jul-03		0		0		0		0		0		12		1		13

		10/19/02						1		1												Aug-03		0		1		0		1		0		14		1		15

		10/21/02												7		1		8				Sep-03		0		13		0		13		0		17		1		18		0		9		0		9		1		8		2		11

		10/23/02												2				2				Oct-03		0		12		0		12		8		45		9		62

		10/29/02				1				1		2		2				4				Nov-03		0		0		2		2		9		18		4		31

		11/2/02										1		5				6				Dec-03		0		1		0		1		2		0		3		5		0		6		3		9		4		17		6		27

		11/19/02						1		1												Jan-04		0		0		0		0		0		1		1		2

		11/20/02										1		2		2		5				Feb-04		0		0		0		0		0		1		0		1

		12/12/02										1		1				2				Mar-04		1		0		0		1		1		0		1		2

		1/7/03												1				1

		3/18/03												2				2

		4/9/03												2				2												69								245

		4/23/03				1				1		2				1

		4/23/03																3												0.2816326531

		4/24/03						1		1

		4/28/03										1						1

		6/1/03				1		1		2

		6/30/03				3		2		5

		7/1/03												5		1		6

		7/2/03												7				7

		8/8/03				1				1				3				3

		8/27/03												11		1		12

		9/2/03												1				1

		9/4/03												2				2

		9/13/03												1				1

		9/14/03				2				2

		9/16/03				5				5				2				2

		9/19/03												1				1

		9/20/03												2				2

		9/23/03				1				1

		9/24/03												2		1		3

		9/26/03				3				3				1				1

		9/27/03												1				1

		9/28/03												2				2

		9/29/03				1				1				1				1

		9/30/03				1				1				1				1

		10/1/03												2				2

		10/3/03				1				1				1				1

		10/4/03												5		1		6

		10/5/03										2		2				4

		10/7/03												1				1

		10/8/03				1				1				1				1

		10/9/03												2				2

		10/10/03												2				2

		10/11/03				2				2				6				6

		10/12/03				1				1				5				5

		10/13/03				2				2				3				3

		10/15/03				3				3		1						1

		10/16/03												2				2

		10/18/03												1				1

		10/21/03												1				1

		10/27/03				2				2

		10/28/03												4		1		5

		10/29/03										2				1		3

		10/30/03										3		2		5		10

		10/31/03												5		1		6

		11/1/03										2		3		1		6

		11/2/03										1		2				3

		11/3/03										1		4		1		6

		11/4/03										2		2				4

		11/5/03						1		1				1				1

		11/6/03										1						1

		11/7/03										2		4		1		7

		11/18/03												1				1

		11/19/03														1		1

		11/20/03						1		1				1				1

		12/1/03										1				1		2

		12/12/03										1				1		2

		12/19/03				1				1

		12/27/03														1		1

		1/11/04														1		1

		1/30/04												1				1

		2/4/04												1				1

		3/1/04														1		1

		3/21/04		1						1

		3/28/04										1						1

		Date		21								31										Month

				ATS		BT		BNT		Total		ATS		BT		BNT		Total

		6/29/02				1				1												Jun-02

		7/4/02				1				1												Jul-02

		7/14/02												1				1				Aug-02

		8/3/02				1				1												Sep-02

		8/4/02				1				1												Oct-02

		8/19/02												2				2				Nov-02

		8/20/02												1				1				Dec-02

		8/21/02												1		1		2				Jan-03

		8/29/02										1		2				3				Feb-03

		8/30/02														1		1				Mar-03

		9/17/02												1				1				Apr-03

		9/18/02				1				1				1				1				May-03

		9/24/02						1		1												Jun-03

		9/28/02												1				1				Jul-03

		9/30/02												1				1				Aug-03

		10/1/02				1				1												Sep-03

		10/3/02												1				1				Oct-03

		10/4/02												1				1				Nov-03

		10/11/02												1				1				Dec-03

		10/12/02				2				2				2		1		3

		10/13/02												1				1

		10/14/02												1				1

		10/22/02												1				1

		10/26/02										2		1				3

		10/27/02												2				2

		10/28/02												1				1

		10/29/02												1				1

		10/31/02												1				1

		11/5/02												1				1

		11/6/02										2						2

		11/7/02				1				1

		11/10/02												1				1

		11/11/02										1		2				3

		11/13/02												1				1

		11/16/02				1				1

		11/30/02												1				1

		12/9/02				1		1		2				1				1

		12/10/02												3				3

		12/11/02												1				1

		12/15/02														1		1

		12/18/02				1				1

		12/21/02												1				1

		12/23/02												1				1

		1/8/03												1				1

		1/9/03												1				1

		4/15/03												1				1

		4/17/03												1				1

		6/16/03				3				3

		6/17/03				2				2

		6/19/03				1				1		1		1				2

		6/20/03												1				1

		9/3/03				1				1

		9/4/03				1				1

		9/8/03				2				2				1				1

		9/9/03				2				2

		9/10/03				3				3				1				1

		9/11/03										1		5		2		8

		9/16/03												1				1

		12/4/03										1						1

		12/5/03				1				1		1						1

		12/8/03												1				1

		12/9/03						1		1				1		2		3

		12/10/03												4		1		5

		12/15/03				2		1		3

		12/16/03				1				1		1		2				3

		12/22/03				2				2				3				3

		12/23/03						1		1		1		6		3		10





Pressure Chart

		37428

		37434

		37436

		37439

		37441

		37451

		37459

		37462

		37471

		37472

		37474

		37474

		37476

		37487

		37488

		37489

		37489

		37490

		37497

		37498

		37504

		37504

		37516

		37517

		37517

		37523

		37527

		37529

		37530

		37532

		37533

		37537

		37540

		37541

		37541

		37541

		37542

		37543

		37544

		37546

		37548

		37550

		37551

		37552

		37555

		37556

		37557

		37558

		37558

		37558

		37560

		37562

		37565

		37566

		37567

		37570

		37571

		37573

		37576

		37579

		37580

		37590

		37599

		37599

		37600

		37601

		37602

		37605

		37608

		37611

		37613

		37628

		37629

		37630

		37698

		37720

		37726

		37728

		37734

		37734

		37735

		37739

		37773

		37788

		37789

		37791

		37791

		37792

		37841

		37841

		37860

		37866



0.16175

0.139

0.15241666

0.12191667

0.11125

0.091666669

0.21783334

0.23133333

0.27125001

0.2315

0.21725

0.21725

0.21075

0.19591667

0.20200001

0.19808333

0.19808333

0.19775

0.26608333

0.24133334

0.20550001

0.20550001

0.22416666

0.22816667

0.22816667

0.22758333

0.31716666

0.24625

0.24366666

0.24408333

0.24216667

0.26233333

0.4395

0.47383332

0.47383332

0.37158334

0.35383335

0.30575001

0.4395

0.31966665

0.30425

0.29899999

0.31558332

0.37566668

0.34208333

0.31441668

0.30158332

0.30158332

0.30158332

0.2915

0.28583333

0.257

0.33791667

0.36616668

0.31666666

0.31866667

0.44541666

0.34266666

0.53691667

0.47566667

0.37224999

0.33166668

0.33166668

0.33508334

0.32766667

0.38291666

0.53683335

0.90133333

0.44366667

0.46141666

0.42883334

0.1895

0.10975

0.60591668

0.60983336

0.52933335

0.59458333

0.53458333

0.53458333

0.49083334

0.51833332

0.53608334

0.37816668

0.35391667

0.3655

0.3655

0.34924999

0.19483334

0.19483334

0.17933333

0.23814286



Pressure
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		0.1895		1/8/03

		0.10975		1/9/03

		0.60591668		3/18/03

		0.60983336		4/9/03

		0.52933335		4/15/03

		0.59458333		4/17/03

		0.53458333		4/23/03

		0.53458333		4/23/03

		0.49083334		4/24/03

		0.51833332		4/28/03

		0.53608334		6/1/03

		0.37816668		6/16/03

		0.35391667		6/17/03

		0.3655		6/19/03

		0.3655		6/19/03

		0.34924999		6/20/03

		0.19483334		8/8/03

		0.19483334		8/8/03

		0.17933333		8/27/03

		0.23814286		9/2/03





Pressure-upstream

						12

		Date		Pressure		ATS		BT		BNT		Total

		6/21/02		0.16175				7				7

		6/27/02		0.139				4		1		5

		7/22/02		0.21783334						2		2

		8/6/02		0.21725				2				2

		8/21/02		0.19808333						1		1

		9/5/02		0.20550001				1				1

		10/15/02		0.30575001				6				6

		10/17/02		0.4395				3				3

		10/19/02		0.31966665						1		1

		10/29/02		0.30158332				1				1

		11/19/02		0.53691667						1		1

		4/23/03		0.53458333				1				1

		4/24/03		0.49083334						1		1

		6/1/03		0.53608334				1		1		2

		8/8/03		0.19483334				1				1

						13

		7/2/02		0.12191667		4		13				17

		7/25/02		0.23133333		2		16				18

		8/6/02		0.21725				2				2

		8/8/02		0.21075		2		2				4

		8/22/02		0.19775				7				7

		9/5/02		0.20550001				2				2

		10/8/02		0.24216667		1		9				10

		10/21/02		0.30425				7		1		8

		10/23/02		0.31558332				2				2

		10/29/02		0.30158332		2		2				4

		11/2/02		0.28583333		1		5				6

		11/20/02		0.47566667		1		2		2		5

		12/12/02		0.38291666		1		1				2

		1/7/03		0.42883334				1				1

		3/18/03		0.60591668				2				2

		4/9/03		0.60983336				2				2

		4/23/03		0.53458333		2				1		3

		4/28/03		0.51833332		1						1

		8/8/03		0.19483334				3				3

		8/27/03		0.17933333				11		1		12

		9/2/03		0.23814286				1				1





Pressure-upstream
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# of fish from 1 to 2
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Glimpse of Existing Situation
A survey of 6,030 single and multiple culverts in five 
New England states:

Number Percent

Severe barrier 93 1.5

Significant barrier 782 13.0

Moderate barrier 2,347 38.9

Minor barrier 2,539 42.1

Insignificant barrier 269 4.5

Full passage 0 0

53.4 % are 
moderate to 

severe barriers

None provided 
full aquatic 
organism 
passage



Source: 
MA Riverways 
Program

721 sq.mi.



Source: 
MA Riverways 
Program



Source: 
MA Riverways 
Program



Source: 
MA Riverways 
Program



Source: 
MA Riverways 
Program



Culvert Failure



Culverts and Climate Change: 
Changes in the climate make 
culverts a critical issue for natural 
resource conservation and 
protection of infrastructure and 
public safety 



North Atlantic Aquatic 
Connectivity Collaborative 

Project Area

www.streamcontinuity.org/naacc

 Create a network in the 
North Atlantic region

 Develop a Unified 
Stream Crossing 
Assessment Protocols

 Create an infrastructure 
to support collection of 
road-stream crossing 
data



Project Infrastructure

• Crossing codes

• Protocols & field data forms

• Electronic data collection

• Online Database
 Data storage & retrieval

 Scoring

 Map interface

 Data filtering tool

• Prioritizing crossings for 
assessment

• Prioritizing crossings for 
mitigation
 TNC Northeast 

Connectivity Project

 UMass Critical Linkages 
Project

 Designing Sustainable 
Landscapes (DSL)





Crossing Assessment Modules

De
pt

h 
(d

et
ai

l)

Expert 
detailed 
assessment

Expert rapid
assessment

Lay person 
rapid 
assessment

Breadth (objective)

Aquatic
Connectivity

Geomorphic
VulnerabilityCondition





Data from other Protocols
UMass: 11,626
Maine: 16,016
Vermont: 10,342
Connecticut: 2,493

NAACC (since 6/1/15)
78,378 records
174 Coordinators
754 Lead Observers



NAACC Tidal Crossings Assessment





NAACC Terrestrial Connectivity Assessment





NAACC Culvert Condition Assessment





Distributed Coordination
North Atlantic Aquatic 

Connectivity Collaborative 
Project Area

L1: Local Coordinators

L2: Regional Coordinators

L3: Central Coordinators

Lead Observers 
(data collectors)

• Technicians
• Volunteers



Central Coordination

Scott Jackson (NAACC Project Leader)

Bob English (NAACC Data Center Director)



Data Collection & Entry
Lead Observers

• Collect data

• Match survey locations to xycodes

• Enter data into database

L1 Coordinators

• Review & approve records

• Field audit 10% of an lead observer’s first 50 records

• Field audits not required for lead observers that have 
assessed >50 crossings



NAACC Culvert Condition Assessment





Numbering Structures

Looking Downstream

1

2

3

4

5

6

7



Bridge



Culvert





Ford



Removed Crossing



Inaccessible



• For when you can access a crossing but can’t access the inlet 
or outlet well enough to collect data

• Observers will be allowed to enter data but validation rules on 
required fields will be relaxed

• “Inaccessible” reserved for crossings that cannot be assessed 
at all

Partially Inaccessible



No Upstream Channel

• Culverts at stream 
headwater (origin)

• Wetland crossings

• Observers will be allowed 
to enter data but 
validation rules on 
required fields will be 
relaxed



Treat as a stream crossing
e.g. “Culvert”





Appurtenances
Headwall

Headwall/wingwalls



Appurtenances (supplemental structures)

Projecting

Mitered

Flared end
sections



Scour Protection
Aprons



Scour Protection
Armoring











Structural (Longitudinal) Alignment
Horizontal or vertical alignment of the structure



Structural (Longitudinal) Alignment
Horizontal or vertical alignment of the structure



Structural (Longitudinal) Alignment
Horizontal or vertical alignment of the structure





Channel Alignment



Channel Alignment





Level of Blockage

50%30 - 50%





Flared End Section



Flared End Section





Invert Deterioration



Invert Deterioration



Invert Deterioration







CMP Invert Deterioration





Buoyancy or Crushing



Buoyancy or Crushing



Buoyancy or Crushing





Cross-Section Deformation



Cross-Section Deformation



Deformation of crown with 
possible seam damage

Significant open joints and 
deformation





Critical



Structural Integrity of Barrel



Structural Integrity of Barrel



Structural Integrity of Barrel



Structural Integrity of Barrel



Structural Integrity of Barrel









Flaking & Chipping

Deformation

Soil Infiltration

Poor



Heavy invert 
abrasion

Exposed rebar

Poor



Flaking and exposed rebarOpen crack > ¼ in. wide

Poor



Joints displaced

Joint deterioration

Soil infiltration at jointPoor



Circumferential cracks

Longitudinal cracks

Poor



Critical



Critical



Critical





Joints and Seams



Joints and Seams



Joints and Seams













Footings



Footings



Footings



Headwall/Wingwalls



Headwall/Wingwalls













Armoring



Armoring



Apron



Apron





Embankment Piping



Embankment Piping



Embankment Piping





www.naacc.org



Data Input

• Paper forms

• Electronic data 
collection

• Bulk uploads 

















Scoring Culvert Condition
Two “scores” are assigned to each crossing: 

1. Culverts with performance problems will be flagged. 

2. A condition score (0.0-1.0) is calculated for each crossing, as follows: 
a) For each culvert, assign a score for each of the three variables below (V1, V2, 

V3) using data from the Condition Assessment Form. 

b) The minimum score resulting from V1, V2, or V3 is the overall condition 
score for each culvert. The score will range from 0 (most critical condition) to 
1 (good condition). 

PLUS 

If any Section is marked “Unknown” then add “not fully assessed” to the 
score unless the score is 0.0. For example: “0.7-not fully assessed” or “0.3-
not fully assessed” but not “0-not fully assessed” 

c) For multiple culvert crossings, the overall condition score for the crossing is 
the lowest condition score among the culverts that make up the crossing. 







Online Crossings 
Database



Mapping 
Support







Data 
Reports

• Excel files

• Shapefiles

• Mapping 
interface 























Deerfield River























www.streamcontinuity.org



www.naacc.org



North Atlantic Aquatic 
Connectivity Collaborative 

Project Area

Contacts
Scott Jackson
Bob English
contact@naacc.org

www.streamcontinuity.org
www.naacc.org



Thank You
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