




































 

CULVERT REHABILITATION 

BOWMAN BROOK UNDER BOYNTON ST. AND NH 101 

BEDFORD, NH 

NHDOT PROJECT NO. 42268 

SUPPLEMENTAL NARRATIVE 

Project Description 

 

The project will rehabilitate an existing 90” diameter x 632’ long corrugated metal culvert 

carrying Bowman Brook under Boynton St and NH 101. The proposed design includes replacing 

the existing damaged mitered end section at the inlet with a concrete headwall (shortening the 

culvert by about 12’), replacing a failed 18” pipe connection near the middle of the culvert with a 

24” pipe connection, repairing erosion resulting from the failed 18” pipe connection, and slip 

lining the remaining (620’) of 90” culvert with a corrugated metal liner. Stone outlet protection 

will be constructed in non-jurisdictional areas and any existing stone channel protection at the 

outlet that is disturbed will be reset. 

 

This is a federally funded culvert rehabilitation project. The proposed advertising date is August 

18, 2020, with construction anticipated in summer of 2021. 

 

This project was initiated and is funded under NHDOT’s Federal Culvert 

Replacement/Rehabilitation & Drainage Repair (CRDR) Program. The Program purpose is to 

address major culvert and drainage needs statewide that are not being addressed through current 

or future Capital Improvement or other programmatic projects. The Program receives $2,000,000 

in total funding annually, which includes construction, engineering, and ROW costs. Projects are 

selected and scheduled based primarily on the condition of the culvert (risk of failure), and Road 

Tier, traffic volume, depth of fill, and detour length (potential impact of failure). The Program 

funding is fully committed for at least the next three years. This culvert is one of the highest 

statewide priority locations out of nearly 50 known locations eligible for the Program. Failure to 

address the structural deficiency of this culvert risks deformation of the culvert which would 

make rehabilitation impossible and/or collapse of the culvert which could cause serious impacts 

to public/private infrastructure and the travelling public. 

 

Existing Conditions 

 

The culvert flows from north to south, just east of the intersection of Boynton St and NH 101. 

Project areas are generally referred to as inlet, middle, and outlet, with the “middle” area being 

the area of existing right of way between Boynton St and NH 101. 

 

The existing culvert is a 90” diameter corrugated metal pipe, 632’ long with mitered ends. Slope 

is about 1%. Fill height is just over 31’ at Boynton St and about 41’ at NH101. 

The culvert was originally constructed in 1961 at 540’ long and was extended about 100’ on the 

outlet end in 1996.  The 1961 portion is in very poor condition, with perforations along the sides 

and leaking joints.  The 1996 portion is not as deteriorated but is heavily rusted along the bottom 

and lower sides. As of the last field review, shape was still round enough to allow rehabilitation 

by slip lining. 



The 1961 project constructed an 18” corrugated metal pipe connection to the 90” culvert in the 

middle area. The 18” pipe brings in about 26 ac of overland and closed drainage flow from 

Boynton St and several slope drains from NH 101. The pipe is completely gone, leaving just the 

hole in the side of the 90” cmp. The existing sandy soil is eroding through the hole and being 

transported downstream through the 90” culvert. The 1961 plans show a second 18” pipe 

connection, about 130’ south of the first 18” pipe connection. 1996 plans do not show this pipe 

and recent field reviews did not find it. It is likely that the second 18” pipe connection was never 

built as both pipe inlets would drain the same low area / wetland area at the base of the Boynton 

St and NH 101 embankments and based on the drainage area, one 18” pipe connection to the 90” 

culvert would be sufficient. 

 

The 90” culvert is Statewide Priority #4, based on, fill height, traffic volume, and risk of failure.  

NH101 and Boynton St combined traffic volume is about 47,000 vehicles per day. NH Route 

101 is classified as a Tier 1 roadway (Statewide Corridor – Divided Highway), providing a 

critical east-west link between the south/central region of the State to the I-93 corridor and to the 

seacoast region. Boynton Street is classified as a Tier 2 roadway (Statewide Corridor – Other), 

providing a high volume link from Manchester to NH Routes 101 and 114. NH 101 and Boynton 

St are urban roadways with raised medians, curbing, closed drainage, traffic signals, highway 

lighting, overhead sign structures, and numerous underground utilities. Four sets of high voltage 

overhead power transmission lines cross over the project area. 

 

Some Type I invasive species were observed near the culvert inlet and along the riprap channel 

from the Boynton St closed drainage system outlet. 

 

The Bowman Brook crossing is classified as Tier 3 based on drainage area of 3.94 Sq mi. 

The brook is in generally good condition within the project area. Upstream is a meandering 

channel and wide floodplain with no sign of erosion and minor deposition of fine sandy soil 

along the overbank areas (just above OHW lines). Just upstream of the culvert inlet, the main 

channel is about 10’ wide and 2’ -3’ deep. The floodplain is about 150’ wide x 2000’ long, 

extending to the next upstream culvert crossing, a 90” culvert under NH 114 and Old Bedford 

Rd. The floodplain slope is about 1% based on LIDAR contours. 

 

The downstream channel and banks appear stable with no evidence of erosion. The 1996 project 

included heavy stone armor on the bed and banks to about 100’ downstream of the outlet. 

Vegetation is growing through the stone and some sediment deposition was observed. The 

sediment is likely from eroded material that is entering the culvert from the failed 18” pipe 

connection. The outlet channel is about 16’ wide and 1’ – 2’ deep, which is consistent with the 

1996 plan details. The outlet channel slope is about 0.5% based on LIDAR contours. 

 

NHDOT Maintenance District 5 indicated that the 90” culvert has no history of flooding, which 

is consistent with the FEMA 100 year flood elevation (El 207) being lower than the lowest 

surrounding roadway elevation (Boynton St at approximate El 221). There is no bypass for this 

crossing, other than overtopping Boynton St. 

 

 



The next crossing upstream is a 90” corrugated metal pipe under NH114 / Old Bedford Rd about 

½ mile upstream. The next crossing downstream is a round culvert under Wendover Way, a 

Town road, about 2000’ downstream. Size and condition of this crossing are unknown, but the 

NHDES Aquatic Web Mapper lists it as vulnerable for a 10 year storm. 

 

Natural and Cultural Resources 

 

The resources present within the project area are: Bowman Brook- a sinuous and meandering 

Rosgen type E stream, a scrub-shrub palustrine wetland complex surrounding the upstream reach 

of Bowman Brook, a forested palustrine wetland in the middle sag of NH Route 101 and 

Boynton Street, as well as another forested wetland complex adjacent to Bowman Brook at the 

outlet of the crossing. The functions and values of the palustrine wetland complexes are: 

sediment/toxicant retention (principal function), flood flow alteration (suitable), nutrient removal 

(suitable), and groundwater recharge/discharge (suitable). Bowman Brook has many character 

defining features and presents natural stream processes such as transport water and sediment and 

is supported by the surrounding palustrine wetlands.  

 

The scrub-shrub palustrine wetland upstream of the crossing’s inlet was identified as a flood 

plain wetland adjacent to a Tier 3 crossing on the NHDES Wetland Permit Planning Tool.  The 

scrub-shrub wetland is heavily influenced by humans and is regularly clearly and impacted by 

the utility company since the powerline corridor runs straight through this resource. Clearing and 

trimming was observed likely associated with regular maintenance to the utility infrastructure 

located within the wetland complex.  Included with the application is a Functions and Values 

Assessment for this wetland complex. As noted in the assessment the wetland’s principal 

function is sediment/ toxicant retention and is suitable for flood flow alteration, and nutrient 

removal, which are common functions and values of a wetlands adjacent to development 

(transportation and utility). The impacts at the inlet are only temporary and the project is creating 

more channel by shortening the inlet length. The project does not change the base flood elevation 

of the area (see the hydraulics section in this narrative for more information) and the wetland 

complex will continue to competently store and pass storm and flood volumes post construction 

and therefore not significantly deteriorate the classified priority resource area (PRA) functions or 

values.   

 

A stream assessment was performed for Bowman Brook, resulting in a bankfull width of 12.8’ at 

the outlet. The upstream area is impounded scrub-shrub wetland, so bankfull width was not 

determined. Regional curves predict a bankfull width of 24.4’ for this crossing based on drainage 

area, resulting in a compliant structure span of about 32’.  

 

There is no perch at the inlet or outlet. Baseflow in the culvert was observed at 8” to 18” deep 

over several NHDOT field visits. 

 

Bowman Brook is a FEMA mapped regulatory floodplain (Zone AE). 

 

The project has been coordinated with NH Fish & Game for fish passage. There were surveys at 

two sites downstream, finding numerous fish species, including brook trout. Avoiding work in 

September & October was recommended. Based on the length of the culvert and predicted low 



flow velocities, the existing culvert is unlikely to be passable in the upstream direction for most 

fish species. See e-mail coordination included with the application. 

 

Using the same reasoning, the culvert would not be likely to be utilized for upstream movement 

regularly by other aquatic organisms, such as turtles or amphibians, except in the case of extreme 

drought. Based on the size of the drainage area, large upstream storage area, and multiple field 

observations, it is unlikely that flow depths in the culvert drop to levels that would promote 

swimming or crawling up the 600+’ length. 

 

Bowman Brook is a tributary to the Merrimack River, which is Essential Fish Habitat for 

Atlantic Salmon. The Department has completed an Essential Fish Habitat (EFH) Assessment on 

behalf of FHWA, which concluded that the adverse effect on EFH that would result from 

construction of the project would not be substantial. The assessment was submitted to the NOAA 

Greater Atlantic Regional Fisheries Office (GARFO). FHWA will continue consultation with 

NOAA GARFO and any conservation recommendations that are received for the project will be 

strongly considered for incorporation into the project as is determined reasonable and feasible by 

FHWA. 

 

The only listed Federal or State listed endangered or threatened species is the Northern Long 

Eared Bat. USFWS has verified that this project may rely on the revised February 5, 2018, 

FHWA, FRA, FTA Programmatic Biological Opinion for Transportation Projects within the 

Range of the Indiana Bat and Northern Long-eared Bat. The project has a may affect - likely to 

adversely affect determination for NLEB due to tree clearing and no further consultation is 

needed. 

 

The Natural Heritage Bureau data check resulted in a determination (by NHB and NH Fish and 

Game Department staff) that a NHB record (e.g., rare wildlife, plant, and/or natural community) 

was present in the project vicinity, but it was not expected to be impacted by the proposed 

project. Bowman Brook is shown on the Wildlife Action Plan aquatic habitat layers, but no 

statewide or regionally highest ranked terrestrial habitats are shown in the area.  
 

This area is also sensitive for pre-contact period archeology, with one known site located near 

the project area. The project will avoid impacts to the known site. The proposed project has been 

reviewed by the Department’s Cultural Resource Program and has been determined to be 

consistent with the Department’s Section 106 Programmatic Agreement (Appendix B) and a No 

Historic Properties Affected finding has been made for the project.  

 

Hydrology / Hydraulics 

 

Survey in the immediate vicinity of the culvert inlet, outlet, and middle area is from NHDOT 

survey, completed in June 2019. Detail outside the survey area is from previous NHDOT 

projects, aerial photos, and archive plans. LIDAR contours were developed from UNH Granite 

data, Merrimack River Watershed, 2011-2012. 

 

USGS Streamstats delineates the drainage boundary at 3.93 Sq Mi. (2,521 acres). The watershed 

is highly developed with the majority of land used for residential single family homes and 



associated streets and roads. There is also a significant amount of commercial development along 

and near the major highway corridors. Review of LIDAR contours showed approximately 31 

acres of the Streamstats boundary in the southwest corner does not contribute to the 90” culvert. 

Revised drainage area is 2,490 acres (3.89 Sq Mi). 

Streamstats Q50 = 476 cfs and Q100 = 578 cfs, based on the original 3.93 Sq Mi area. Due to the 

amount of development, it is likely that Streamstats runoff predictions are low. Also note that 

Streamstats does not model the effects of upstream storage, which is significant in this case. 

 

Hydraulic analysis is based on the 2009 FEMA Flood Insurance Study (FIS# 33011CV002A). 

and associated archive data provided by FEMA.  

 

Note that FEMA Maps and LIDAR elevations are based on the NAVD88 datum and NHDOT 

survey and FEMA archive data are on the NGVD29 datum. In this area, the NAVD88 is 0.70’ 

lower than NGVD29. Elevations referenced in the Plans and Application for this project are on 

the NGVD29 datum unless otherwise noted. On the (large scale) wetland impact and erosion 

control plan sheets, LIDAR contours are shown at 2’ intervals. On the detail plans, NHDOT 

survey contours are shown at 1’ interval. 

 

Also note that some of the values reported below differ from those presented at the Natural 

Resources Meeting. These differences are due to model refinements and corrections for datum, 

and do not change the overall conclusions of the analysis. 

 

The FEMA Q100 of 710 cfs was used for analysis. Archive data provided by FEMA indicates 

the calculated 100 year water surface elevation just upstream of the 90” culvert inlet is 206.66, 

and the floodway elevation is 207.30 (NGVD29 datum). The FEMA map for this area (Panel# 

33011C0359D) shows the regulatory (floodway) elevation at 207. The map elevations are based 

on the NAVD88 datum and are typically rounded to the nearest foot. This is consistent with 

FEMA’s archive data 207.30 – 0.70’ = 206.60 (NAVD88) rounded up to 207.  

The FEMA archive 100 year water surface elevation 206.66 (NGVD29) was used as the existing 

condition for evaluation of alternatives.  

 

A HydroCAD model was used to evaluate the effect of the upstream storage, which is significant 

at approximately 71 ac-ft (at El 207, based on LIDAR contours). The HydroCADD model was 

verified to reproduce the FEMA Q100 of 710 cfs. For the 100 year storm, peak flow through the 

existing 90” culvert is 403 cfs (about 43% of the 710 cfs incoming flow). Headwater elevation is 

206.65, which closely matches the FEMA elevation of 206.66. Storage utilized at this elevation 

is 70.03 ac-ft. 

 

FHWA’s HY-8 Culvert Analysis Program was used to evaluate velocities in the culvert and 

outlet channel. Q100 culvert velocity for the existing 403 cfs is predicted to be 12.35 ft/s. Just 

downstream of the outlet, the predicted channel velocity is 3.3 ft/s based on the 1996 stone 

armored channel section. At a low flow of 10 cfs (about 9” deep in the existing 90” culvert) 

outlet velocity is predicted to be 4.2 ft/s. This velocity combined with the culvert length was the 

basis for NH Fish & Game’s conclusion that the existing culvert is not passable by most fish 

species. 

 



A HydroCADD model was used to evaluate areas that drain to the ‘middle area’ (the wetland 

between Boynton St and NH 101). This area originally drained into the 90” cmp through an 18” 

corrugated metal pipe, which has failed, leaving only a hole in the side of the 90” culvert. Total 

area draining to this connection is approximately 25.7 acres, of which 18.6 acres comes in via a 

closed drainage system along Boynton St, 0.65 acres comes in via several slope drains along NH 

101, and the remaining 6.45 acres comes in via overland flow. For the total area draining to the 

18” pipe connection, Q10 = 17 cfs and Q100 = 26 cfs. Modelling the original 18” cmp and 

including storage in the analysis, the amount of flow entering the 90” culvert in a 100 year event 

is about 15 cfs (about 3.7% of the 90” culvert flow) which is not significant enough to affect the 

90” culvert hydraulics. Q100 ponding depth in the middle area is about 3.9’. 

 

Alternatives 

 

The bankfull width for this size drainage area is about 24.4’ from the NH Regional Hydraulic 

Geometry equations. A typical compliant span would be (24.4’ x 1.2) +2’ = 31.3’. 

 

A fully compliant crossing design was considered, consisting of two 32’ span bridges, one under 

Boynton St and one under NH 101. The structures used for estimating purposes were 32’ span x 

12’ rise open bottom concrete arches. Impacts and costs for this option were based on open cut 

with phased construction. Traffic would be maintained on portions of existing roadways and/or 

on temporarily widened areas supported by cofferdams. At least 3 major changes in traffic 

patterns and associated cofferdams would be required for each roadway. Bowman Brook flow 

would be maintained in the existing 90” cmp, provided it remained structurally viable. 

Construction could be expected to take at least 2 years, with significant impacts to traffic and 

utilities.  

The cost estimate for the fully compliant option is as follows: 

 

Boynton St Structure (including excavation, backfill, headwalls, wingwalls) $1,992,000 

   Based on 172’ length x 44’ base excavation width, adjusted for 31’ depth 

Structure Incidentals (water diversion, cofferdams, simulated streambed, etc.) $   478,640 

Boynton St Roadway Reconstruction (150 LF x 72’ wide)    $   359,100 

NH Route 101 Structure (including excavation, backfill, headwalls, wingwalls) $3,174,000 

   Based on 265’ length x 44’ base excavation width, adjusted for 41’ depth 

Structure Incidentals (water diversion, cofferdams, simulated streambed, etc.) $   533,350 

NH Route 101 Roadway Reconstruction (180 LF x 130’ wide)   $   502,800 

Project wide Items (Fill & Abandon 90” cmp, Access Roads, LRS, Invasives $   341,850 

   Humus/Seed/Mulch, Field Office, etc) 

         Sub-Total $7,381,740 

Erosion Control (5% of Sub-Total)       $   369,087 

Traffic Control (7.5% of Sub-Total)       $   553,631 

Misc. Items and Contingency (15% of Sub-Total)     $1,107,261 

        Contract Sub-Total $9,411,719 

Mobilization (5% of Contract Sub-Total)      $   470,586 

Fuel & Asphalt Adjustments (fixed amount based on Contract Sub-Total)  $     95,000 

Construction Administration and Inspection (6% of Contract Sub-Total)  $   564,703 

 



        Construction Total $10,542,008 

 

Note that Design Engineering, additional survey, geotechnical investigation, and ROW and/or 

Easement acquisition costs are not included in the above Construction Estimate. NHDOT 

Engineering and Contract preparation costs are typically 5% to 15% of the Construction Total, 

based on the size and complexity of the project. Projects designed by NHDOT Consultants are 

typically higher. 

 

Securing the funding and typical design time for such a project would require a delay in the start 

of construction of at least 3 – 5 years. A delay of this magnitude would significantly increase the 

risk of structural failure of the existing 90” cmp. In addition, the larger structures would not 

utilize the upstream storage would cause a significant increase in downstream flows and 100 year 

flood elevations. The next downstream structure would likely be at increased risk of overtopping. 

 

A hydraulic design was also considered, which would pass the 50 year storm without 

submerging the inlet. This would be two 8’ high x 10’ wide (clear opening) box culverts, 

embedded 24” below streambed. Costs and impacts were evaluated in the same way as for the 

fully compliant option. The box culverts would be fabricated at 10’ high x 10’ wide, with the 

culvert under Boynton St being 195’ long and the culvert under NH Route 101 being 290’ long. 

Roadway reconstruction length was estimated at 120 LF for Boynton St and 150 LF for NH 101.  

The Construction Cost for this option is estimated at $6.5 million. Funding, delay, and potential 

downstream impacts are similar for this option. 

 

Several rehabilitation methods were also considered, including concrete invert repair, sprayed on 

mortar lining, and slip lining with various liner materials such as steel structural plate, corrugated 

metal, and plastic. Concrete invert lining was not considered to be a fully structural repair 

because the deterioration extends too far up the sides of the pipe (over half the diameter in 

places) and there is evidence of leakage in the upper sides and top (white efflorescence deposits). 

Sprayed on mortar lining typically covers the entire interior surface of the pipe, with the 

thickness and need for steel reinforcement determined by structural analysis. This method is 

relatively new typically more expensive than other rehabilitation techniques and can significantly 

reduce hydraulic capacity (for mortar thickness over about 3”). Structural analysis methods are 

currently being evaluated by an AASHTO committee, through a pooled fund study (“Structural 

Design Methodology for Spray Applied Pipe Liners in Gravity Storm Water Conveyance Conduits”), with 

research scheduled to be completed in December of 2020. Due to the size, length, height of fill, 

and uncertain structural thickness, this method is not considered prudent at this time. Slip lining 

can also reduce capacity, depending on the reduction in diameter and the liner’s roughness value. 

A relatively rough liner such as steel structural plate (mannings n = 0.034) would reduce capacity 

and increase the headwater elevation above the FEMA regulatory elevation. Very smooth liners 

such as plastic (mannings n = 0.010) typically have the longest predicted service life, but also 

have the highest velocities. Corrugated metal liners are typically the least expensive material and 

can be produced in a variety of diameters (1” increments), roughness values (mannings n = 0.012 

to 0.027), and metal thickness. Various metal alloys and coating are available to increase 

predicted service life.  

 

Proposed Design 



 

The initial concept presented at the project’s Natural Resources Coordination Meeting was to 

slip line with an 84” corrugated metal liner, which would provide a typical (3”) annular space 

between the liner outside diameter and the existing 90” culvert inside diameter. Based on the 

structural condition and potential for deformation, the proposed liner diameter has been reduced 

to 81”. The proposed material is galvanized steel in the thickest standard gage currently available 

(10 gage), with an additional polymer coating to extend service life. Helical corrugations with a 

moderate roughness value (mannings n of 0.025) were chosen to minimize the increase in 

velocity. For reference, the existing 90” structural plate culvert was modelled with a mannings n 

of 0.034, and the existing 90” culvert was 8 gage galvanized steel, and has lasted 59 years. 

 

The inlet end of the culvert will be shortened by about 12’, replacing the mitered end with a 

more hydraulically efficient concrete headwall. The combined increase in inlet efficiency and a 

smoother liner will prevent any significant increase in headwater elevation. No effect on the 

FEMA regulatory 100 year flood elevation or downstream structures is anticipated. 

 

Model results predict the 100 year flood elevation upstream of the culvert at El 206.35 (vs 

existing model El 206.66) and the 100 year flowrate through the culvert at 408 cfs (vs existing at 

403 cfs. Q100 outlet velocity will increase from the existing 12.35 ft/s to 13.4 ft/s. The existing 

stone armored channel is sufficient to withstand the velocity increase. At the low flow of 10 cfs, 

culvert velocity increase is not significant (unrounded values: existing 4.17 ft/s, proposed 4.22 

ft/s). One year and two year 24 hour storms were also modelled, showing no significant velocity 

increase. One year storm (2.35” of rain) velocity is about 5.1 ft/s and 2 year storm (2.88” of rain) 

velocity is about 6.1 ft/s. 

 

In the middle section, the failed 18” pipe connection will be replaced with a 24” pipe connection, 

and the eroded areas will be restored to elevations similar to the conditions prior to failure of the 

18” pipe connection. The existing stone lined channel coming from the Boynton St closed 

drainage system will be extended to the bottom of slope.  The proposed 24” pipe connection will 

not significantly change the hydraulic function of the system. At Q100, potential flow into the 

90” culvert is 21 cfs (vs 15 cfs for the original 18” pipe) and ponding depth is 2.9’ (vs 3.9’ for 

the original 18” cmp).  

 

The second 18” cmp shown on the 1961 plans will be filled and abandoned if it is found to exist. 

Filling with grout can be accomplished from inside the 90” culvert, so no additional wetland 

impacts are anticipated for this work. The proposed design will allow the wetland to continue to 

provide functions such as flood flow attenuation, sediment/toxicant retention, and nutrient 

removal and groundwater recharge. 

 

Temporary access roads will be required at the inlet, middle and outlet. Any vegetation that is cut 

will be allowed to re-establish naturally. Mats or stone over geotextile will be used where access 

roads cross wetlands. Disturbance of wetland plant root systems is not anticipated. 

 

Water diversion will be through the existing 90” pipe unless otherwise approved as part of the 

Contractor’s stormwater plan. The water diversion will be designed by the Contractor to 

accommodate a 2 year storm, with the provision that excess flows be allowed through the 



existing culvert. The proposed slipling process can accommodate these requirements. A typical 

water diversion for this type of project would be a sandbag dam at the inlet and pump(s) to 

maintain the upstream water elevation at an acceptable level. The pump discharge hose would be 

routed through the existing culvert. In the event of storm predicted to exceed the pump capacity, 

workers and loose materials would be removed from the culvert and flow would be allowed 

through or over the dam and into the existing culvert. 

 

A Cofferdam Item will be provided for construction of the inlet headwall. This is a Contractor 

designed system to support the roadway embankment and isolate the headwall foundation area 

from surface water and groundwater.  

 

Impacts at the culvert inlet are all temporary. The proposed headwall and stone pad are outside 

the delineated wetland. Access to the culvert inlet will be along the toe of the Boynton St 

embankment. The original mitered end had concrete buttress walls along both sides, 

approximately 12” wide x 24” deep x 12’ long. These buttress walls will be removed. Stone 

armor will be placed between the wingwalls for scour protection. The stone will be intermixed 

and covered with existing streambed material such that the streambed matches the new liner 

invert. Invasive species within the disturbed area will be handled in accordance with best 

management practices. 

 

Work in the middle area will require cutting of brush, woody shrubs, and removal of a few 

isolated trees. Invasive species within the disturbed area will be handled in accordance with best 

management practices. A stone apron for an existing NH 101 slope drain outlet will be reset after 

filling the eroded areas. Any existing riprap or slope drains that are disturbed will be reset, 

repaired, or replaced in-kind.  

 

Access to the 90” culvert outlet will require clearing about 1,300 sf (0.03 acres) of trees with 

diameter over 3”. Removal of stumps is not anticipated.  No permanent impact to the 90” culvert 

outlet channel is expected. Any existing stone armor that is disturbed will be reset. Stones 

immediately adjacent to the culvert outlet will be reset to match the liner invert.  

 

All work will be within the existing State right of way or permanent easements acquired under 

previous NHDOT projects. 

 

Construction is estimated to take 3 months, with no significant impact to traffic, utilities, or other 

resources. 

 

The preliminary estimate for the proposed option is as follows: 

 

Corrugated metal liner, including cleaning and preparation of the   $   700,824 

    existing pipe, and grouting of voids and the annular space 

Inlet side concrete headwall        $     15,050 

Water Diversion and Cofferdam Items      $     50,000 

Middle area earthwork, 24” pipe connection, stone channel    $     49,784 

Project wide Items (Access Roads, LRS, reset riprap, humus/seed   $     89,701 

     mulch, Field Office, etc) 



Erosion Control Items         $     22,650 

Traffic Control Items         $     81,280 

Misc. Items and Contingency (5% of Contract Item Total)    $     51,464 

Fuel Adjustment (fixed amount based on Contract Item Total)   $     20,000 

Mobilization (10% of Contract Item Total)      $   120,000 
 

        Contract Total $1,200,753 
 

Construction Administration and Inspection (8% of Contract Total)   $    96,000 
 

        Construction Total $1,296,813 

 











  Bedford 42268 
  Mitigation Narrative 

 

At the February 20, 2020 Natural Resource Agency meeting Sarah Large described that since the impacts 

at the inlet and outlet are all temporary in nature and the project is shortening and creating channel at 

the inlet where pipe currently exists NHDOT did not anticipate mitigation would be required for the 

stream impacts. Lori Sommer agreed.  The impacts to the forested wetlands associated with restoring 

the eroded land in the sag between NH 101 and Boynton Street is below the mitigation threshold of 

10,000 SF of permanent palustrine wetland impacts, and therefore NHDOT did not anticipated 

mitigation for this work as well. Lori Sommer concurred that no mitigation was required for this project.  
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This checklist is not complete without a description of the specific construction techniques employed for this project: 
The project will be constructed in accordance with the NHDOT Standard specifications for Road and Bridge 
Construction, 2016 Edition, and ammendments in effect at the time of Advertising. The project specifications 
incorporate the folowing by reference: 

The Project Wetland Plans, Erosion Control Plan, and Erosion Control Strategies sheet 

The approved Project Stormwater Pollution Prevention Plan 

The NHDES wetland permit for the Project, including all general and project specific conditions 

NHDOT manual Best Management Practices for Roadside Invasive Plants 

NHDES Alteration of Terrain Env-Wq 1500 requirements applicable to construction practices 

New Hampshire Stormwater Manual Vol. 3 – Erosion Control and Sediment Controls During Construction (December 
2008).   

  

SECTION 8 - CONSTRUCTION TIMING 

Env-Wt 307.04 
The project will be conducted outside spawning or breeding season to 
reduce impacts to aquatic resources. 

 Yes   No 

Env-Wt 307.10 Timing restrictions described in Env-Wt 307.10 will be adhered to.  Yes   No 

These criteria do not relieve the applicant from the obligation to obtain other local, state or federal permits, and/or 
consult with other agencies as may be required (including US Environmental Protection Agency, US Army Corps of 
Engineers, NH Department of Transportation, NH Division of Historical Resources, NHDES Alteration of Terrain Bureau, 
etc.) 

This checklist is not complete without a description of the specific construction timing employed for this project:  

Env-Wt 307.04: The project will be scheduled such that impacts to the brook do not occur during September and 
October, as recommended by NH Fish & Game for Brook Trout. No work is will be conducted between October 1 and 
March 31 per Env-Wt 307.04. The work will be completed in April through August. 

John Magee, the Fisheries Habitat Research and Management Programs Coordinator at NHF&G  has communicated 
that the existing condition is not passable in the upstream direction for most fish species and he has concurred that the 
proposed liner would not significantly change fish passage conditions. John Magee also shared that F&G has one efish 
site a bit downstream of the culvert in question, and when it was surveyed in 2009 they caught blacknose dace, creek 
chub, common shiner, white sucker, wild brook trout, and slimy sculpin.The project will not include in water work in 
either September or October to to minimize impacts to any brook trout that are moving around a lot to fish spawning 
areas during that time.  

The proposed design is the minimum impact alternative that meets the project need. There will be no permanent 
impact to recources at the culvert inlet or outlet. Erosion in the middle area will be stabilized. 

Env-Wt 307.10: The project specifications will include applicable time of year restrictions and a Final Completion Date 
that will accommodate the restrictions.  
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