
 

Topsfield Aquatic Barrier Assessment Report  
 

This report contains excerpts from the Great Marsh Barriers Assessment specific to the Town of 

Topsfield, MA. The Great Marsh Barriers Assessment was conducted in a project area covering 

approximately 280 square miles and all or parts of 29 municipalities. For further context including full 

methods and results, please refer to the full project report referenced below. 

 

Contents of this Report: 

• Project Overview 

• Town Summary and Maps 

• Conceptual Crossing Designs and Supporting Materials  

 

Financial support for this project was provided by the Hurricane Sandy Coastal Resiliency Competitive 

Grants Program administered by the National Fish & Wildlife Foundation. The project was part of a 

larger project and managed by the National Wildlife Federation.  

 

Great Marsh Barriers Assessment full report available online at http://pie-rivers.org/barriers    
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Report Overview 
This report summarizes work conducted as part of the Great Marsh Barriers Assessment (Barriers Assessment). 

The Barriers Assessment is a component of a multifaceted project led by the National Wildlife Federation (NWF) 

called Coastal Resiliency Planning and Ecosystem Enhancement for Northeastern Massachusetts (Resiliency 

Project). The Resiliency Project was funded by the National Fish and Wildlife Foundation through the Hurricane 

Sandy Coastal Resiliency Competitive Grant Program and included five separate sub-projects aimed to increase 

the resiliency of the Great Marsh and the Parker-Ipswich-Essex Rivers Restoration Partnership (PIE-Rivers) 

region.  

The term “barriers” in this report refers to human‐made structures that may impede flow, fluvial and coastal 

processes (dams, non-tidal stream/river crossings, tidal crossings, and coastal stabilization structures).  The 

interruption of important physical, chemical and ecological processes can reduce the overall resilience of our 

coastal watersheds, making our communities more vulnerable to extreme weather events and our ecological 

resources less sustainable.  

As our region has become more developed, waterways and coastlines have been dotted with more 

infrastructure and more aquatic barriers. Many of these structures have aged past their design life and are in 

need of replacement or removal, while others were not designed to effectively pass wildlife or to manage high 

flows associated with extreme weather. New England has experienced more frequent floods since 1970 

(Armstrong et al. 2011), increasing the risk of failure for aging and/or undersized structures. The extreme 

damage caused by recent large storms, including the Mother’s Day Storm (2006), Hurricane Irene (2011) and 

Hurricane Sandy (2012) has highlighted these risks. These weather events have also drawn attention to the 

importance of some of the ecosystem services provided by naturally functioning aquatic systems, including flood 

attenuation and protection against storm surge. The presence of aquatic barriers limits the ability of the system 

to serve some of these functions.      

The Ipswich River Watershed Association (IRWA) inventoried and assessed 1,026 potential barriers across the 

280 square mile region as part of the most comprehensive such effort in this portion of New England. The 

inventory included an extensive desktop GIS analysis, thorough review of information from previous reports and 

on-the-ground surveys of more than 500 road-stream crossings to supplement existing IRWA data sets. The 

structures were then assessed and prioritized using screening tools that considered both ecological impact and 

infrastructure risk. This comprehensive approach provides a novel, regional assessment of barriers in the Great 

Marsh and its contributing watersheds. This report and the combined results of the screening analyses are 

intended to be used as tools for local governments, private owners and restoration practitioners to identify sites 

that warrant further investigation, especially where infrastructure and ecological risk appear to overlap. We 

hope this will identify opportunities for projects to be initiated and implemented that achieve dual benefits with 

respect to community resilience and ecological integrity. This framework will allow municipal officials, 

restoration practitioners and others to identify and further pursue work at sites while considering the position of 

the site and relative importance within the landscape and watershed. 
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Topsfield 
This section summarizes results of the Great Marsh Barriers Assessment (Barriers Assessment) analysis for the 

Town of Topsfield. This project was conducted by the Ipswich River Watershed Association as a component of 

the Great Marsh Resiliency Project. The Resiliency Project was funded by the National Fish and Wildlife 

Foundation through the Hurricane Sandy Coastal Resiliency Competitive Grant Program and led by the National 

Wildlife Federation. The project included five separate sub-projects aimed at increasing the resiliency of the 

Great Marsh and PIE-Rivers Region59. 

The Barriers Assessment inventoried, assessed, and prioritized human made structures that may impede flow, 

fluvial and coastal processes. These structures, collectively called barriers in the report include dams, non-tidal 

stream/river crossings, tidal crossings, and coastal 

stabilization structures. We assessed these 

structures based on both ecological impact and 

infrastructure risk using a combination of existing 

analyses, newly applied screening tools and local 

knowledge. For more detail on prioritization 

methods as well as region-wide priorities see the 

main report60.    

The Town of Topsfield is located outside of the 

coastal zone and the entire town is located within 

the Great Marsh study region covering 

approximately 12.8 square miles (Figure 67). As an 

inland municipality, Topsfield does not have any 

tidal crossings or coastal stabilization structures. 

Our analysis considered a total of 68 potential 

barrier sites with structures confirmed and 

prioritized at 63 of those locations including 9 dams (Table 43) and 54 non-tidal crossings (Table 44).    

The Howletts Brook Dam (MA01610), located just north of Ipswich Road between the intersections of 

Campmeeting and Willowdale Roads, is the highest priority dam in Topsfield (8th in region) based on a 

combination of risk and ecological impact (Table 43). The dam is a privately owned non-jurisdictional structure 

that currently blocks migratory fish access to Howlett Brook and Hood Pond. The Bethune Pond Dam (MA01613) 

also ranks among the higher priority dams in the region, tied for 9th. Regardless of priority ranking, it is 

important that all dam structures be properly monitored and maintained per dam safety requirements61. If 

structures are no longer needed, removal may be considered as an option to remove risk and enhance 

ecological integrity.      

We inventoried and prioritized 54 non-tidal crossings in the Town of Topsfield based on combined ecological 

and infrastructure risk. The screening results identified five crossings that were among the top 50 priorities 

region-wide. Single culverts on Meetinghouse Lane (Site #9011) and Pond Street (Site #670) were the two 

highest priority for immediate attention, respectively ranking 2nd and 4th in the region (Table 44). Poor scores in 

                                                           
59 The PIE-Rivers Region includes the 280 square mile combined watersheds of the Parker, Ipswich and Essex Rivers in 
northeastern Massachusetts. http://www.pie-rivers.org/  
60 Full report document available at http://www.pie-rivers.org/barriers/  
61 https://www.mass.gov/service-details/dam-safety-inspection-requirements  

Figure 66. Howletts Brook Dam, Topsfield (MA01610). 

http://www.pie-rivers.org/
http://www.pie-rivers.org/barriers/
https://www.mass.gov/service-details/dam-safety-inspection-requirements


Great Marsh Barriers Assessment   Appendix 2 – Inland Municipality Summary Reports  

157 
 

the screening tool generally indicate that structures are less likely to function properly during high flows 

(infrastructure risk) and may present significant barriers to wildlife migration and river function (ecological 

impact). Very often these dual impacts stem from crossings that are undersized relative to their upstream 

watershed and/or mismatched to the natural grade of the stream bed. The 14 highest priority sites had 

infrastructure risk (CRI) scores of 4 or greater. This indicates that they were not expected to pass flows 

associated with storms that have a 10% or higher chance of occurring on any given year. While this doesn’t 

indicate they will fail, it is an indicator that those crossings might be worth taking a closer look at to see how 

they are performing during storms. The eight highest priority crossings in Topsfield are single culverts that could 

potentially be replaced with larger and more storm resilient/fish friendly crossings when it comes time to do 

routine maintenance. 

As part of this study, Meridian Associates, Inc. 

(MAI) developed conceptual design plans for 

the replacement of 14 non-tidal crossings with 

structures designed to increase aquatic 

connectivity and resilience to flooding. These 

structures were identified as high priorities 

based on a combination of their numeric 

priority scores, municipal input, structural 

condition and proximity to other priority 

structures62. The designs were developed using 

available site data including field measurements 

collected by IRWA during the screening 

analyses. The designs provide a visual 

representation of the size and scale of a 

potential replacement structure that would 

better convey storm flows and meet ecological 

stream crossing standards at each site. They can 

provide a starting point to more easily incorporate resilient and long-lived structures into maintenance and 

replacement schedules. The plans can help with scoping, budgeting and fundraising associated with crossing 

upgrades.  

The Meridian design materials are located in Appendix 3.  

• Supporting materials begin on page 180 

• Topsfield designs begin on page 277 

 

                                                           
62 Three of the crossings on Mile Brook (Sites #550, #537, and #536) were chosen for design, in part, because of their 
proximity to one another along one migration path to Hood Pond. The Howlett Brook crossing of North Street (Site #615) 
was similarly prioritized based on its importance along the migration path to Hood Pond. A crossing on East Street (Site 
#658) was designed primarily based on a combination of ecological connectivity and locally identified flooding issues. 
Crossings on South Main Street (Site #433) and Perkins Row (Site #500) were identified as high priority for infrastructure 
risk in the preliminary results used to choose crossings for design and were later significantly downgraded in priority during 
a quality control review of the model results.  
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Figure 67. Map showing locations and prioritization scores for dams and non-tidal crossings in the Great Marsh Study region within the Town of Topsfield, MA. 
Crossings with available conceptual designs are also noted. 
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Figure 68. Prioritized dams and non-tidal crossings in the Great Marsh Study region within the northern portion of the Town of Topsfield, MA. Dam ID shown in 
pink and crossing ID shown in black. 
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Figure 69. Prioritized dams and non-tidal crossings in the Great Marsh Study region within the southern portion of the Town of Topsfield, MA. Dam ID shown in 
pink and crossing ID shown in black.
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Table 43. Dams in the portion of the Great Marsh study region within the Town of Topsfield, MA prioritized by Dam Priority 
Score (DP). 

 

Town Region

Infrastructure 

Risk (RI)

Ecological 

Impact (EI)

Priority 

Score (DP)

MA01610 1 8 Howletts Brook Dam 0 2 2 Priority

MA01613 2 9 Bethune Pond Dam 1 0.5 1.5

MA00277 3 12 Mile Brook Dam 0.5 1 1.5

MA01611 4 30 Pleasure Pond Dam 0 1 1

MA01612 4 30 Peirce Pond Dam 0 1 1

MA02509 6 45 Ipswich Pond Dam 0 0.5 0.5

MA02510 7 54 Farm Trail Pond 0 0 0

MA02511 7 54 Otter Pond Dam 0 0 0

MA03338 7 54 Bradley Palmer Entrance Dam 0 0 0

Dam ID

Priority Rank

Dam Name

Priority Scoring Active/ 

Priority 

Project
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Table 44. Non-tidal crossings in the portion of the Great Marsh study region within the Town of Topsfield, MA prioritized by 
Crossing Priority Score (CP). Sites with available conceptual designs as part of this project are noted. (Page 1 of 2) 

 

 

 

 

 

 

 

Town Region Road Structure Type

Infrastructure 

Risk (CRI)

Ecological 

Impact 

(CEI)

Crossing 

Priority 

(CP)

9011 1 2 Meetinghouse Lane Single Culvert 5.0 4.3 9.3 Yes

670 2 4 Pond Street Single Culvert 5.0 3.9 8.9 Yes

435 3 11 River Road Single Culvert 4.6 3.7 8.3 Yes

462 4 28 Summer Street Single Culvert 5.0 2.1 7.1

633 5 38 North Street Single Culvert 5.0 2.0 7.0

629 6 53 Wildes Road Single Culvert 5.0 1.7 6.7

626 7 70 Wildes Road Single Culvert 5.0 1.6 6.6

470 8 92 Lockwood Lane Single Culvert 5.0 1.4 6.4

552 9 119 Thompson Lane Bridge 4.6 1.5 6.1

474 10 121 High Street Single Culvert 5.0 1.1 6.1

564 11 141 Bare Hill Road Single Culvert 4.0 1.9 5.9

468 12 174 School Street Single Culvert 5.0 0.5 5.5

628 13 178 East St Single Culvert 4.0 1.4 5.4

481 14 181 Washington Street Single Culvert 4.0 1.4 5.4

661 15 183 Off Haverhill Street Single Culvert 3.6 1.8 5.4

614 16 195 Route 1 Culvert 4.0 1.2 5.2 Yes

561 17 196 Parsonage Lane Single Culvert 4.0 1.1 5.1

394 18 197 River Road Single Culvert 3.6 1.5 5.1

543 19 200 North Street Multiple Culvert 0.0 5.0 5.0

420 20 210 Maple Street Multiple Culvert 3.6 1.2 4.8 Yes

570 21 228 Haverill Road Bridge 3.6 0.7 4.3 Yes

487 22 233 Boxford Road Single Culvert 2.6 1.6 4.2 Yes

550 23 238 North St Single Culvert 0.6 3.4 4.0 Yes

307 24 283 Salem Road Multiple Culvert 0.0 2.4 2.4

531 25 292 Brookside Road Multiple Culvert 1.2 1.0 2.2

502 26 316 Howlett St Multiple Culvert 0.6 1.3 1.9

433 27 320 South Main St Bridge 0.0 1.9 1.9 Yes

658 28 338 East Street Single Culvert 0.0 1.7 1.7 Yes

578 29 360 Ipswich Road Bridge 1.2 0.4 1.6

Crossing 

ID

Priority Rank Priority Scoring

Concept 

Designs
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Table 44 (continued) Non-tidal crossings in the portion of the Great Marsh study region within the Town of Topsfield, MA 

prioritized by Crossing Priority Score (CP). Sites with available conceptual designs as part of this project are noted. (Page 2 

of 2) 

 

 

  

Town Region Road Structure Type

Infrastructure 

Risk (CRI)

Ecological 

Impact 

(CEI)

Crossing 

Priority 

(CP)

423 30 368 Newburyport Turnpike Single Culvert 0.0 1.5 1.5

500 31 370 Perkins Row Single Culvert 0.0 1.5 1.5 Yes

428 32 393 Topsfield Linear Common Single Culvert 0.0 1.4 1.4

251 33 396 I-95 NB Multiple Culvert NA 1.3 1.3

617 34 402 East Street Single Culvert NA 1.3 1.3

537 35 406 Ipswich Road Multiple Culvert 0.0 1.3 1.3 Yes

593 36 407 Aaron Drive Multiple Culvert NA 1.3 1.3

454 37 425 Fox Run Extension Single Culvert NA 1.2 1.2

259 38 427 Rowley Bridge Road Bridge NA 1.2 1.2

615 39 428 North Street Culvert NA 1.2 1.2 Yes

665 40 450 Haverhill Road Single Culvert 0.0 1.0 1.0

419 41 456 Washington Street Bridge NA 1.0 1.0

450 42 472 Central Street Multiple Culvert NA 0.9 0.9

447 43 476 River Road Bridge NA 0.8 0.8

583 44 500 Unnamed Path Bridge NA 0.7 0.7

606 45 502 Off Timber Lane Single Culvert NA 0.7 0.7

562 46 510 Asbury Street Bridge 0.0 0.6 0.6

506 47 540 Perkins Row

Open Bottom 

Arch 0.0 0.5 0.5

536 48 541 Newburyport Turnpike Bridge 0.0 0.5 0.5 Yes

367 49 576 Railroad Bridge NA 0.2 0.2

582 50 586 Bradley Palmer Trail Bridge NA 0.2 0.2

365 51 594 Route 97 Bridge 0.0 0.1 0.1

381 52 598 Salem Road Bridge 0.0 0.1 0.1

395 53 602 Rowley Bridge Road Bridge 0.0 0.0 0.0

375 54 606

Newburyport Turnpike 

(Rt. 1)

Open Bottom 

Arch NA 0.0 0.0

Crossing 

ID

Priority Rank Priority Scoring

Concept 

Designs
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Appendix 3 – Road-Stream Crossing Designs 
Properly sized, designed and installed crossings can reduce flooding and failure risk, extend structure longevity 

and improve river and stream conditions. As the final component of this project, Meridian Associates, Inc. (MAI) 

was contracted to develop conceptual designs for the replacement of a subset of selected high priority crossings 

with structures designed to increase aquatic connectivity and resilience to flooding. These structures were 

identified as high priorities based on a combination of their numeric priority scores, municipal input, structural 

condition and proximity to other priority structures. This task was focused almost exclusively on non-tidal 

crossings, but tidal crossings could be designed where site-specific conditions allowed the engineering team to 

do so.   

The designs were developed using available site data including measurements, photos and field notes collected 

by IRWA as well as results from the NAACC database71 and the Trout Unlimited Hydraulic Conductivity screening 

tool. Modeling effort field measurements collected by IRWA for the NAACC and screening tools. The proposed 

designs focused on improving hydraulic capacity and ecological connectivity and were intended to conform to 

the Massachusetts Stream Crossing Standards where applicable (Jackson et al., 2011).  The designs were 

developed using available site data including field measurements collected by IRWA during the screening 

analyses. The designs provide a visual representation of the size and scale of a potential replacement structure 

that would better convey storm flows and meet ecological stream crossing standards at each site. These designs 

can provide a starting point to more easily incorporate resilient and long-lived structures into maintenance and 

replacement schedules. These plans can help with scoping, budgeting and fundraising associated with crossing 

upgrades.  

In the following pages, please find materials provided by MAI explaining the methods they used to develop the 

designs as well as the purpose and limitations of these preliminary drawings. Also included is some information 

on additional tasks that would be included in the design process and photos and general pros and cons of some 

typical crossing types. The 103 preliminary designs are organized by municipality and Crossing ID#.   

Structures designed to meet the Massachusetts Stream Crossing Standards meet requirements under the MA 

Wetlands Protection Act. The Massachusetts Division of Ecological Restoration (DER) has launched a program 

designed to provide technical and financial assistance to municipalities looking to replace road-stream crossings 

with structures that meet these standards. DER is building a library of technical assistance resources on their 

web page. They are also funding demonstration restoration projects around the commonwealth and will be 

holding training sessions beginning in 2018.    

• DER Culvert Replacement Website: https://www.mass.gov/service-details/replace-a-culvert  

 

 

 

 

 

                                                           
71 NAACC Crossing database available at: www.streamcontinuity.org/cdb2  

https://www.mass.gov/service-details/replace-a-culvert
http://www.streamcontinuity.org/cdb2


Great Marsh Barriers Assessment   Appendix 3 – Road-Stream Crossing Designs 

182 
 

Meridian Supporting Materials  
 

 

 

 

 

 

 

 

 

Supporting materials for preliminary designs provided by Meridian Associates, Inc.  (8 pages) 
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July 17, 2017 

 

Ipswich River Watershed Association 

143 County Road, Ipswich, MA 01938 

Attn.: Brian Kelder 

Restoration Program Manager 

 

Dear Mr. Kelder, 

The following materials were created by Meridian Associates, Inc. (MAI) in cooperation with 

the Ipswich River Watershed Association (IRWA). This package includes initial conceptual 

design sketches developed by MAI for replacement of existing culverts, with structures designed 

to meet the Massachusetts Stream Crossing Standards. The locations were identified by IRWA as 

high priority for upgrade based on their regional analysis of ecological connectivity and 

infrastructure risk at road-stream crossings. In addition, MAI has provided a list of possible next 

steps that can be taken to continue the culvert replacement process from initial land surveying 

through final design and permitting, as well as a brief list of “pros and cons” of the different 

culvert types that have been proposed. 

The concept sketches are intended for use by municipalities and their Public Works departments 

as tools for evaluating the feasibility of replacing the existing culverts highlighted herein, as well 

as for prioritizing any possible stream crossing upgrades in municipalities where multiple 

crossings have been chosen. The sketches included here are initial concepts based on available 

information only, and any final crossing designs may vary greatly based on the results of further 

analysis, design, permitting and cost considerations. These sketches are intended to serve as a 

starting point to begin the process of scoping project scale, developing cost estimates and 

evaluating other considerations prior to entering a more intensive design phase. 

Criteria used by MAI in selection of proposed crossing structures include the Massachusetts 

Stream Crossing Standards, specific site constraints including the obvious presence of existing 

utilities, location of crossing, available bankfull width (upstream and downstream), any vertical 

dimensions provided by IRWA during field surveys, overall location of crossing, and 

surrounding topography in the area of the crossing. 

Data used in creation of the concept sketches includes, but was not limited to, information 

provided by IRWA to MAI. This information included field notes, photos, bankfull width 

estimates (upstream and downstream), vertical measurements on both ends of culvert from 

existing road surface, field notes describing any existing structures, and geographical location 

information in the form of an interactive ArcGIS map. MAI took this information, combined 

with base plans derived from local GIS resources (when available) and Google Earth, to 
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construct these concepts. No formal land surveying was performed in the field by MAI. These 

sketches are therefore approximate in nature. 

These plans, as stated above, are to be used as tools for evaluating possible crossing upgrades. 

They are not intended in any way to be substituted for design plans, and are not to be used for 

construction. As stated in the ‘Next Steps” document included, any crossing replacement will 

need a formal design and hydrologic analysis performed by a registered professional Engineer. 

 

Sincerely, 

 

MERIDIAN ASSOCIATES, INC. 

 

 

 

 

Christopher A. Ryan 

Senior Project Engineer 

 

 

P:\5900\ADMIN\Letters_Memos\Cover Letter.doc 
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IRWA Stream Crossing Project 

Possible Next Steps 

Distribute concept sketches and report with cover letters to DPW Directors, Town Planners, Conservation 

Agents, City Council members, or other decision makers in the affected towns to create awareness and 

possible opportunities for linkage with projects that may be in the pipeline already. A good example 

would be, say, a subdivision or other large site design being proposed near one of the crossings, and the 

Planning Board could use the opportunity to link a stream crossing upgrade as a condition for granting a 

Special Permit for the project, etc. 

Collect land survey data in area of crossing to be upgraded. May also require survey of roadway 

approaches if determined that roadway vertical alignment will be affected by crossing design. Survey data 

needing collection would include detail of existing stream bed and crossing components, roadway 

approaches on both sides of crossing area, as well as areas directly adjacent to stream in both upstream 

and downstream directions. Research on existing utilities would need to be performed, and any surface 

utility components and markings would need to be located. Exact limits of ground survey would need to 

be determined in field prior to start, since each site varies. 

Research any subsurface utilities in the area of crossing that could potentially impact a proposed design. 

Engage all utility providers if any relocation is being proposed, since major utility relocations may pose 

significant issues with a proposed crossing being able to meet the stream crossing standards. Any known 

utility lines would need to be marked on the ground to allow for collection during land survey process. 

If a crossing is being proposed under a state road, MassDOT would need to be engaged during the 

planning process to determine any agency requirements. This will affect the entire process from land 

survey, to design and permitting. 

Determine any local permitting requirements for a new crossing. Local Public Works department would 

need to be engaged, along with Conservation, Fire, Water and Public Safety departments to assess any 

impacts and possible special requirements required, depending on location. 

Conduct formal analysis of contributing hydrology to evaluate any potential negative downstream 

impacts. 

Full design of new crossing with design plans and specifications. If MassDOT is involved, design and 

specifications must conform to agency standards. Again, this may or may not include design changes to 

existing roadway. New crossing design should meet stream crossing standards. If all standards cannot be 

met due to site constraints, the standards should be met to the greatest extent possible. 
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Pros and Cons of Crossing Types 

• 3 sided concrete box 

o Good longevity with low maintenance 

o Can be custom fabricated for specific location requirements 

o Allows for wider span than elliptical metal arch in most locations 

o Can incorporate wing walls for slope retention, and guard rails/sidewalk when 

needed 

o Good for crossings under roadway 

o Relatively quick installation once components are on site 

o Stream bed can be left relatively untouched during installation 

o More expensive than elliptical metal arch 

o Requires more excavation and longer potential road closure time 

o Relocated utilities would have to be placed on top of structure 

• 4 sided concrete box 

o Good longevity with lower maintenance requirements than elliptical metal arch 

o Allows for wider spans in most locations 

o Can incorporate wing walls into structure and guard rail/sidewalk on top of 

structure 

o Relocated utilities can be placed over or under structure 

o Might choose over 3 sided in cases with poor substrate for footings 

o Higher cost than metal arch solution 

o Existing stream bed would need to be eliminated along length of structure 

• Elliptical arch 

o Inexpensive relative to concrete structures 

o Less overall excavation required 

o Good for smaller crossings in areas of tight site restrictions 

o Shorter road closure time required during installation 

o Custom fabrication available 

o Various standard sizes available should allow faster delivery to site 

o Shorter life span than most concrete structures 

o If longer crossing length required, concrete may be preferable due to height 

requirement of arch, and may affect ability to meet crossing standards 

• Open bottom Arch 

o Can consider using stem footings to keep metal out of abrasion zone 

o Less expensive compared to precast concrete arch structure 

o Allows stream bed to remain mostly undisturbed 

o Good in areas of high vertical clearance to allow for wildlife passage 

o Possible shorter lifespan 

o More frequent maintenance may be required 
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• Bridge span (metal) 

o In situations where road can be closed for a period of time, can consider using 

GRS abutments to reduce cost 

o Can be more aesthetically pleasing than concrete structure in locations of high 

visibility 

o Various design types available 

o Can provide wide crossing area for various types of wildlife passage 

o Sidewalks, guard rails and street lighting can be incorporated into structure 

o More likely to have higher maintenance costs vs precast span over time 

o High purchase and installation costs 

o More excavation and longer road closure time required for installation 

Example Crossing Photos 

 

Figure 1. 3-sided Box culvert 
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Figure 2. 4-sided box culvert. 

 

Figure 3. Elliptical arch culvert 
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Figure 4. Open bottom arch culvert (metal) 

 

 

Figure 5. Open bottom arch culvert (concrete) 
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Figure 6. Steel bridge span 
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