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Evolution of MassDOT Stream 
Crossing Handbook 

New handbook (2017) 

• Technical & practical 

 

• Response to new stream 

crossing regulations 

 

• Technical guidance for 

municipalities 

 

• New, cost effective technology 

 

• Design plan templates 



1. Introduction 

13 9/27/2016 

Handbook Contents 



1. Introduction 

2. Rationale for Crossing Design for Wildlife Passage 

 MA River and Stream Crossing Standards 

14 9/27/2016 

Handbook Contents 



1. Introduction 

2. Rationale for Crossing Design for Wildlife Passage 

 MA River and Stream Crossing Standards 

3. Regulatory Context and MassDOT Compliance 

15 9/27/2016 

Handbook Contents 



1. Introduction 

2. Rationale for Crossing Design for Wildlife Passage 

 MA River and Stream Crossing Standards 

3. Regulatory Context and MassDOT Compliance 

4. Range of Design Approaches 

16 9/27/2016 

Handbook Contents 



1. Introduction 

2. Rationale for Crossing Design for Wildlife Passage 

 MA River and Stream Crossing Standards 

3. Regulatory Context and MassDOT Compliance 

4. Range of Design Approaches 

5. Constraints (particularly at replacement crossings) 

17 9/27/2016 

Handbook Contents 



1. Introduction 

2. Rationale for Crossing Design for Wildlife Passage 

 MA River and Stream Crossing Standards 

3. Regulatory Context and MassDOT Compliance 

4. Range of Design Approaches 

5. Constraints (particularly at replacement crossings) 

6. “Design Development” for MassDOT projects 

18 9/27/2016 

Handbook Contents 



1. Introduction 

2. Rationale for Crossing Design for Wildlife Passage 

 MA River and Stream Crossing Standards 

3. Regulatory Context and MassDOT Compliance 

4. Range of Design Approaches 

5. Constraints (particularly at replacement crossings) 

6. “Design Development” for MassDOT projects 

7. “Design Development” for municipal projects 

 Chapter 85 Section 35 Review 

19 9/27/2016 

Handbook Contents 



1. Introduction 

2. Rationale for Crossing Design for Wildlife Passage 

 MA River and Stream Crossing Standards 

3. Regulatory Context and MassDOT Compliance 

4. Range of Design Approaches 

5. Constraints (particularly at replacement crossings) 

6. “Design Development” for MassDOT projects 

7. “Design Development” for municipal projects 

 Chapter 85 Section 35 Review 

8. Prototype Examples 

20 9/27/2016 

Handbook Contents 



1. Introduction 

2. Rationale for Crossing Design for Wildlife Passage 

 MA River and Stream Crossing Standards 

3. Regulatory Context and MassDOT Compliance 

4. Range of Design Approaches 

5. Constraints (particularly at replacement crossings) 

6. “Design Development” for MassDOT projects 

7. “Design Development” for municipal projects 

 Chapter 85 Section 35 Review 

8. Prototype Examples 

21 9/27/2016 

Handbook Contents 



Bankfull Width 

1.2 x Bankfull Width 

Stream Crossing Standards 
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Open Area 

Open Area (m2) 

Structure Length (m) 
=   Openness Ratio (m) 

Openness Ratio (m) > 0.25m for General Standards 
        > 0.50m to 0.75m for Optimum Standards 

Stream Crossing Standards 
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Preserve existing stream bed (preferred);   
 or if necessary,  
Provide for bed material comparable to natural channel  and that 
results in depths and velocities at a variety of flows. 
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Culvert with Stream Simulation 

Provide for bed material comparable to natural channel and that 
results in depths and velocities at a variety of flows. 

1.2 x Bankfull Width 
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1. Valley Span 

2. Stream Span (preserve existing stream) 

3. Stream Span with stream simulation 

4. Bridge Replacement - Retain Abutments 

a. Cut retained abutments below streambed 

b. Cut retained abutments at bank elevation 
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5. Full Span Embedded Multi-Box Culvert 

6. Embedded Culvert (less than full span) 

7. No-Slope Culvert 

8. Fish Passage Hydraulic Design 

a. Roughened Channel 

b. Baffles or other fishway modifications 

9. Flow Conveyance Design 
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• Flood profile impacts 

• Other hydrologic constraints 

• Potential head-cutting 

• Bank stability 

• In-stream and wetlands habitat 

• Extent of habitat fragmentation 

• Engineering design constraints  

(e.g. geotechnical, structural) 

• Property and infrastructure impacts 

• Costs 
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Before 

Completed replacement: embedded culvert  
(< bankfull width to meet site constraints) 



Before 

February 2013 
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Precast Concrete 3-Sided Box 
Culvert – Pavement on Structure 
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Comprehensive Environmental Inc. 

Allan Block Corporation 

geosynthetica.net 
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GRS-IBS 
Geosynthetic Reinforced Soil – Integrated Bridge System 



QUESTIONS? 
 

Tim Dexter 

Wildlife Biologist / Wetlands Scientist 

MassDOT Highway Division 

timothy.dexter@state.ma.us  

(857) 368-8794        

  

David C. Nyman, P.E.  

Senior Engineer 

Comprehensive Environmental Inc. 

dnyman@ceiengineers.com 

(508) 281-5178 

mailto:timothy.dexter@state.ma.us
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