
 
STATE OF NEW HAMPSHIRE 

INTER-DEPARTMENT COMMUNICATION 
  

 DATE:  April 15, 2022 
 
FROM: Andrew O’Sullivan  AT (OFFICE):    Department of 
 Wetlands Program Manager  Transportation 
 

SUBJECT: Final Engineered Design Plans  Bureau of 
 Derry-Londonderry 13065A Construction Contract Environment 
 NHDES file #2018-03134 
  
 

TO:    Karl Benedict, Public Works Permitting Officer 
          New Hampshire Wetlands Bureau 

29 Hazen Drive, P.O. Box 95 
Concord, NH 03302-0095 
 

In accordance with Condition #4 of the March 2021 NHDES approval notice, file #2018-
03134, NHDOT is submitting the final engineered design plans and associated documentation for 
the Derry-Londonderry 13065A construction contract to the NHDES for approval prior to 
construction. Final analysis and designs for the three stream crossings in the 13065A construction 
area and the Tributary to Wheeler Pond stream relocation are completed and developed by the 
NHDOT design team in accordance with Env-Wt 900. No additional impacts for this construction 
contract subject to RSA 482-A jurisdiction are proposed and further permitting is not required to 
advance the final design.  
 
 A copy of the final design package and plans can be accessed on the Departments website 
via the following link: http://www.nh.gov/dot/org/projectdevelopment/environment/units/program-
management/wetland-applications.htm.  
 

A copy of the final design package and plans have been sent to the Army Corp of 
Engineers.  

  
The lead people to contact for this project are Wendy Johnson, Bureau of Highway Design 

(271-3226 or Wendy.Johnson@dot.nh.gov) or Andrew O’Sullivan, Wetlands Program Manager, 
Bureau of Environment (271-3226 or Andrew.O’Sullivan@dot.nh.gov). 
 
 When final engineered design plans and associated documentation meets the approval of 
NHDES, please send confirmation directly to Andrew O’Sullivan, Wetlands Program Manager, 
Bureau of Environment, in order to commence construction. 
 
 

AMO:amo 
cc:  
BOE Original 
Michael Hicks, US Army Corp of Engineers (via electronic notification) 
Kevin Nyhan, BOE (via electronic notification) 
Wendy Johnson, Highway Design 
Benjamin Martin, VHB 
 
  

S:\Environment\PROJECTS\DERRY\13065\13065A\Wetlands\2022 Update\FINAL Memo, Plan and Matrix\Cover letter to NHDES 
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To: Wendy Johnson, PE 
Project Manager 
 
Marc Laurin 
Senior Environmental Manager 

Date: April 7, 2022 

  Project #: Derry-Londonderry 13065A     
VHB #52768.00  
 

    
From: Peter J. Walker 

Nicole Martin, WSA 
Annique Fleurat, PE 
 

Re: NHDES Wetlands Permit No. 2018-03134 
Interstate 93 Exit 4A Interchange Project  
Contract A - Project Update 
 

This memorandum provides an update of the team’s progress on the Exit 4A project design (Derry-Londonderry 
13065A), especially relative to the NH Department of Environmental Services (NHDES) and US Army Corps of Engineers 
(Corps) wetland approvals issued on May 5, 2020 and August 5, 2020, respectively. As you know, the design team has 
recently submitted Plans, Specifications, and Estimates (PS&E), in preparation for the April 19, 2022 deadline for 
advertising. Given that the PS&E submittal is a major design milestone, it provides an opportunity to present updated 
impact plans and other related information for agency review prior to advancing into the bid and construction phase. 

As is typical for transportation projects of this size, the overall project has been subdivided into separate design contracts 
to facilitate the right-of-way (ROW) process and to foster a more competitive bidding environment. Specifically, three 
such construction contracts (Contracts A, B, and C) have been defined based on the status of ROW acquisition, as well 
as the location and scope of construction in each segment. Figure 1 depicts the approximate limits of each contract. 

 

Figure 1. Derry-Londonderry 13065 (Exit 4A) Construction Contract Breakout 
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Contract A (Interchange and Connector Road) includes Interstate 93 and the new connector road to the east and ends 
just before the Londonderry-Derry town line. This contract is proposed to be advertised in April 2022 and constructed 
in 2022-2023. Contract B (Folsom Road) begins at the end of Contract A just west of the Londonderry-Derry town line, 
extends along Folsom Road and down some intersecting roadways, and ends approximately 800 feet east of the 
Tsienneto Road and Pinkerton Street Intersection. Contract B is proposed to be advertised in October 2023 and 
constructed in 2024-2025. Contract C (Tsienneto Road and NH Route 102) begins at the end of Contract B and extends 
along Tsienneto Road up to and including the work on NH Route 102 (Chester Road). This contract also includes some 
work along NH Route 28 Bypass north and south of its intersection with Tsienneto Road. Contract C is proposed to be 
advertised in January 2025 and constructed in 2025-2026. Contracts A and C are being designed by VHB, while Contract 
B is being designed by a different consultant, McFarland-Johnson, Inc. (MJ). 

This memorandum focuses on Contract A, the first of the three design segments scheduled for construction. Contract A 
includes construction of: 

› The new I-93 Exit 4A interchange, including acceleration and deceleration lanes along I-93 northbound (NB) and 
southbound (SB) barrels,  

› The relocation and restoration of the Wheeler Pond Tributary (also known as “Stream 1” or “Trolley Car Lane 
Stream”),  

› A new bridge over I-93 to carry the interchange traffic, and  
› Construction of a new connector road, recently named by the Town and now identified throughout as "Olde Rum 

Trail," from the new interchange east to Station 1038+50 at the Londonderry/Derry town line.  
Similar updates for Contracts B and C will be prepared as those designs progress – likely in 2023 and 2024. 

A. Wetland Impact Update 

Attached is an updated wetland impact plan set with a corresponding impact summary table. (See Attachment A.) 
These impact plans were prepared by overlaying the Contract A PS&E slope limits onto the previously delineated 
wetlands. The wetlands are, with one exception,1 as depicted in the plans prepared by Fuss & O’Neill (F&O) dated 
February 6, 2020 and referenced in the NHDES and Corps approvals (the “approved plans”). We used a combination of 
ArcGIS and CAD (OpenRoads) to identify the revised wetland impacts and calculate the updated impact totals. Some 
important considerations include:  

 
1  VHB (Kristopher P. Wilkes, NH CWS #288) refined the boundaries of Wetland 90. Note that the design of BMP 1038 has been modified to 
avoid permanent wetland impacts, so this minor revision does not affect the updated wetland tally.  
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› As mentioned, there have been no changes or edits to the wetland boundaries, so all differences in the proposed 
impacts can be attributed to design changes (even the one exception at Wetland 90).  

› Permanent impacts are based on the actual proposed limits of grading – whether a cut or a fill slope - except the 
impact to Wetland 64 and Vernal Pool 9 (Impacts BC, BD, BE, and BF). There is a possibility that the proposed cut 
slope in this area may impact these resources and could permanently drain Wetland 64 and the associated vernal 
pool. This impact was previously identified in the February 2020 approved plan set and included in the approved 
permit totals, so this impact has not been changed. Potential impacts to these resources will be further assessed 
during the upcoming wetland impact analysis update for Contract B. 

› To determine temporary impacts, we applied a 5-foot buffer from the slope limits, like the previous wetland impact 
plans prepared by Fuss & O’Neill. We have conservatively applied this buffer even though the PS&E plans and 
NHDOT practices do not allow for the contractor to clear within wetlands. This buffer was increased slightly on the 
west side of the relocated Stream 1 (see discussion below), since we anticipate some additional clearing beyond the 
5-foot buffer in certain areas to properly construct the restored stream channel. 

 
Overall, based on the PS&E limits, permanent and temporary wetland impacts have decreased by about 22,622 
square feet, from 287,289 sq ft to 264,667 sq ft. A summary of the impacts is presented in Table 1. This includes a 
25,679 sq ft reduction of permanent impacts. Temporary impacts have increased from 43,103 sq ft to approximately 
46,160 sq ft – due in part to revised design for the relocation of Wheeler Pond Tributary.  

Table 1. Wetland Impacts – Permitted vs. PS&E Plans 

 PS&E Plan Permitted Plan Change 

Permanent Wetland Impact (sq ft) 209,405 234,853 -25,448 
Permanent Stream Impact (sq ft) 9,102 9,333 -231 
Temporary Impact (sq ft) 46,160 43,103 +3,057 
Total Wetland Impact (sq ft) 264,667 287,289 -22,622 
Permanent Bank Impact (lin ft) 543 543 0 
Permanent Channel Impact (lin ft) 1,112 1,160 -48 
Temporary Bank Impact (lin ft) 115 115 0 
Temporary Channel Impact (lin ft) 2,004 1,938 +66 
Total Stream Impacts (lin ft) 3,774 3,756 +18 
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We reviewed the PS&E plans to identify any notable changes, which are described here: 
› Vernal Pools: According to the approved plans, approximately 61,615 sq ft of vernal pool habitat would be 

permanently impacted in the Contract A area. This has been reduced to approximately 51,149 sq ft, including 
reductions of impact to VPs 2, 3, 4, 6, 8, and 42. Permanent impacts to VP46 increase slightly, from 611 sq ft to 628 
sq ft, due to a modification of the slope line to better align the proposed culvert at Stream 8.   

› Wetlands: According to the approved plans, approximately 234,853 sq ft of wetland habitat would be permanently 
impacted in the Contract A area. This has been reduced to approximately 209,405 sq ft in the PS&E plans. For the 
purposes of this analysis, we consider changes greater than 1,000 sq ft to be notable:  
• Wetland 11: According to the approved plans, approximately 7,106 sq ft of wetland habitat would be 

permanently impacted and 2,366 sq ft temporarily impacted in the Contract A area. This has been reduced to 
approximately 2,795 sq ft of permanent impact and approximately 1,428 sq ft of temporary impact in the PS&E 
plans. This results in an overall impact reduction of 5,249 sq ft (4,311 sq ft less permanent impact and 938 sq ft 
less temporary impact). 

• Wetland 14: According to the approved plans, approximately 95,325 sq ft of wetland habitat would be 
permanently impacted and 5,432 sq ft temporarily impacted in the Contract A area. This has been reduced to 
approximately 90,956 sq ft of permanent impact, while the temporary impact was increased to approximately 
8,524 sq ft in the PS&E plans. This results in an overall impact reduction of 1,277 sq ft (4,369 sq ft less permanent 
impact and 3,092 sq ft more temporary impact due to the refinement of the Wheeler Pond Tributary relocation 
design). 

• Wetland 19: According to the approved plans, approximately 9,628 sq ft of wetland habitat would be 
permanently impacted and 0 sq ft temporarily impacted in the Contract A area. This has been reduced to 
approximately 6,979 sq ft of permanent impact, while the temporary impact was increased to approximately 
202 sq ft in the PS&E plans. This results in an overall impact reduction of 2,447 sq ft (2,649 sq ft less permanent 
impact and 202 sq ft more temporary impact). 

• Wetland 90: According to the approved plans, approximately 1,148 sq ft of wetland habitat would be 
permanently impacted and 105 sq ft temporarily impacted in the Contract A area. This has been reduced to 0 
sq ft of permanent impact and approximately 0 sq ft of temporary impact in the PS&E plans. This results in an 
overall impact reduction of approximately 1,253 sq ft. The PS&E design completed avoided impacting this 
resource. 

› Streams: Overall, we decreased the proposed permanent stream impacts by about 231 sq ft and 48 lin ft. One area 
of a sizable stream impact reduction is with Stream 1 where impacts were reduced by approximately 483 sq ft (and 
increased by approximately 18 lin ft).  

› Temporary Impacts: We increased the proposed temporary impacts by about 3,057 sq ft due largely to the 
refinement of the stream relocation design that expanded the temporary impact area beyond the 5-foot slope limits 
buffer to the east, since we anticipate some additional clearing beyond the 5-foot buffer in certain areas to properly 
construct the restored stream channel.    
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B. Wheeler Pond Tributary – Updated Stream Relocation Plans 

The Wheeler Pond Tributary (also known as “Stream 1” or “Trolley Car Lane Stream”) flows from north to south within 
the forested area between Trolley Car Lane and I-93 southbound. Contract A includes construction of the I-93 SB ramp 
within a portion of the current tributary location. As depicted in the NHDES approved permit plans, the project includes 
relocation of a portion of this stream to allow for the construction of the new Exit 4A interchange.  

Attachment B contains updated design plans for the Wheeler Pond Tributary relocation. The proposed design is based 
on the “Trolley Car Lane Stream Relocation Plan and Narrative” developed by F&O, dated April 2020, as approved by 
the NHDES Wetlands Bureau on May 5, 2020. The design recreates a stream channel and associated floodplain similar 
in character to the existing stream resource, including Rosgen Type B and Type E reaches.   

The PS&E design proposes three distinct reaches, each with their own bankfull widths, depths, and planforms. Proposed 
Bankfull Widths (BFW) range from 6.4 feet for the “Upstream Reach” a small intermittent resource, to 10.8 feet for the 
upper perennial “Middle Reach” to 12.0 feet for the perennial “Downstream Reach.” The plans include a design for 
proposed stream simulation material (“Streambed Material”) based on observed pebble counts, with the gradation 
varying between the intermittent (finer) and perennial (coarser) stream reaches. A planting plan is included, depicting 
the creation of a riparian buffer, including two planting zones identified as the “Streambank” and “Vegetated Buffer” 
zones. The PS&E submittal includes seven Special Provisions to cover items required by the design but not contained in 
NHDOT’s standard specifications. 

Regarding the planform and layout of the relocated stream, the PS&E plans generally follow the F&O layout, which 
seeks to create a stable stream with sinuosity consistent with the impacted reaches. Like the approved plans, the PS&E 
plans propose to construct the Upstream Reach as a Rosgen E5 stream, with a proposed sinuosity of 1.39, the Middle 
Reach as a Rosgen E6 stream with a proposed sinuosity of 1.03, and the Downstream Reach as a Rosgen B4 stream with 
a proposed sinuosity of 1.01.  

While the PS&E design maintains the major features of the F&O design (e.g., layout and sinuosity), a few noteworthy 
updates to the stream relocation plan include: 

• Refined BFW and depth estimates. The PS&E design slightly increases the proposed BFW for the Downstream 
Reach from 10.8 ft to 12.0 ft based on field measurements obtained during summer 2021 field reviews. The 
proposed BFW for the Middle and Upper Reaches remains unchanged relative to the F&O plans, although their 
boundaries have been revised slightly. 

• More detailed proposed grading. The PS&E design accounts for more detailed topographic surveys, including 
additional stream cross-sections developed by VHB in 2021. 

• Detailed meander and crossover cross-section designs. The approved permit plans depicted a single typical 
cross-section for the entire stream. The PS&E plans recognize that channel cross-sections vary in natural 
streams, depending on planform geometry. The PS&E plan set contains three detailed typical cross-sections 
which would be applied to various meander and crossover sections.  



Johnson and Laurin 
April 7, 2022 
Page 6 

 

 

 

 

\\vhb\gbl\proj\Bedford\52768.00 I-93 Exit 
4A\tech\Environmental\Wetland Impacts\Wetland Impact 
Update Memo\Individual Documents\April 2022 
Documents\2022-04-07_Exit 4A Updated Wetland Impact 
Analysis Memo.docx 

2 Bedford Farms Drive 

Suite 200 

Bedford, NH 03110-6532 

P 603.391.3900 

 

• Addition of pool and riffle definition to the stream profile. The plans now include detailed profile geometry 
with inclusion of pool and riffle features. 

• Addition and locations of root wads, riffle-crests, J-hooks. We have added in-stream features intended to 
provide habitat value and ensure stream stability under various flow conditions. Details for these features are 
provided. 

• Limited grading and clearing impact throughout the stream reach.  The revised design limits floodplain 
grading and retains native riparian vegetation to the extent possible. 

• Additional detail on proposed plantings. The plan set now includes more detail on the proposed planting 
plan. We substituted black cherry for alder to minimize the risk of avoiding an introduced alder species to the 
area, but otherwise propose the same species as in the April 2020 F&O plans. We have also revised planting 
quantities to reflect the current design.  
 

Impacts TCF, C, B, D, TC, G, TH, L, TJ, M, TK, TL, N, and TM (see attached wetland impact plans in Attachment A) are 
associated with the stream relocation. The PS&E reduces the overall impacts to this system (permanent and temporary) 
from 120,746 sq ft / 1,834 lin ft to approximately 119,663 sq ft / 1,802 lin ft for an overall impact reduction of 
approximately 1,083 sq ft / 32 lin ft. 

C. Stream Crossing Analysis – Previously Permitted Impact Areas 

Condition 2 of the NHDES Permit #2018-03134 requires that:  

“Final engineered design plans and associated documentation shall be submitted to the NHDES for approval prior 
to construction. Final analysis and designs for the remaining stream crossings in the project area shall be completed 
for the final design developed by the Design-Builder of the project in accordance with Env-Wt 900. Any additional 
impacts for this project are subject to RSA 482-A jurisdiction and will require further permitting.” 

In addition to the relocation of Stream 1 as described above, the Contract A portion of the project includes three stream 
crossings, known as Streams 7, 8, and 9. Below, we describe each proposed stream crossing. Please refer to Attachment 
C, Stream Plan. NHDES Stream Crossing Worksheets have been completed for all three streams, and are appended as 
Attachment D. 

Existing Conditions 
 
Stream 7 
Stream 7 is classified as Riverine, Intermittent, Streambed, with Mud substrate (R4SB5) and flows in a northeast to 
southwest direction from Wetland 19/Vernal Pool 42 into Wetland 17 before discharging into a 36-inch existing culvert 
that conveys the drainage southwest beneath I-93, eventually discharging to Wetland 14 on the west side of the highway 
corridor, just upstream of Stream 1. Stream 7 has a channel width ranging from three to four feet, bank height ranging 
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from one to two feet, and a dominant substrate of mud. This stream channel passes through a well-vegetated 
herbaceous area within the open utility right-of-way (ROW) and then enters a dense tree canopy. The portion within the 
utility ROW is partially filled with cut woody debris from the routine vegetation maintenance. Refer to the photos 
provided in Attachment E.       

Stream 8 
Stream 8 is classified as R4SB5 and flows in a northeast to southwest direction from Wetland 22/Vernal Pool 46 into 
Wetland 20 and Wetland 19. Stream 8 has a channel width ranging from four to six feet, bank height ranging from zero 
to two feet, and a dominate substrate of mud. This stream channel is well defined within the forest and becomes less 
defined and more densely vegetated within the utility ROW as the hydrology spreads out within Wetland 19. See 
attached photos. 

Stream 9 
Stream 9 is classified as R4SB5 and is an ephemeral channel within the forest that flows in a northeast to southwest 
direction from Wetland 68/Vernal Pool 5 into Wetland 16/Vernal Pool 4. Stream 9 has a channel width ranging from two 
to four feet, a shallow bank height (likely ranging from zero to one foot), and a dominant substrate of mud. See attached 
photos. 

Proposed Conditions 
 
Stream 7 
Approximately 42 feet of the existing 36-inch culvert that conveys Stream 7 will be removed from an existing manhole 
to its eastern (upstream) headwall (See Drainage Note R7 on the Stream Plan). A new section of 36-inch culvert will be 
extended 189 feet from the manhole to a new concrete headwall inlet at the remaining upstream section of the Stream 
7 channel to the northeast (Drainage Note N34). This culvert extension is proposed to direct Stream 7 beneath the 
proposed I-93 northbound off-ramp that will traverse across the current alignment of Stream 7 to maintain the existing 
hydraulic connections across the I-93 corridor. The proposed inlet elevation is about 363.60. The culvert has been sized 
to convey the 50-year design storm without overtopping. See Table 2. Regarding permitted impacts, the PS&E design 
reduces permanent impacts to Stream 7 from 1,622 sq ft/233 lin ft (permitted) to 1,244 sq ft/186 lin ft. Temporary 
impacts increase by about 127 sq ft/30 lin ft, however. 

Stream 8 
A new 36-inch 275-foot-long culvert is proposed to convey Stream 8 beneath the proposed Olde Rum Trail connector 
road that will traverse across the current alignment of Stream 8 to maintain the existing hydraulic connections (See 
Drainage Note C34 on the Stream Plan). The proposed Olde Rum Trail connector road will fill approximately 291 linear 
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feet of the Stream 8 channel, as well as Vernal Pool 42. The proposed inlet elevation is 374.00 and the proposed outlet 
elevation is 368.05. The culvert has been sized to convey the 50-year design storm without overtopping. The PS&E 
design does not change permanent or temporary impacts to Stream 8 - proposed impacts remain at 1,232 sq ft and 
291 lin ft of permanent impact, with no temporary impacts, i.e., the same as the permitted impact. 

Stream 9 
A new 24-inch culvert is proposed to convey Stream 9 beneath the proposed Best Management Practice (BMP) 
Maintenance Access Road to the proposed BMP 1012 that will traverse across the current alignment of Stream 9 to 
maintain the existing hydraulic connections (See Drainage Note C63 on the Stream Plan). The proposed inlet elevation 
is 353.65 and the proposed outlet elevation is 353.00. The culvert has been sized to convey the 50-year design storm 
without overtopping. Regarding permitted impacts, the PS&E design increases permanent impacts to Stream 9 from 48 
sq ft/23 lin ft (permitted) to 332 sq ft/74 lin ft. Temporary impacts increase by about 45 sq ft/18 lin ft. These changes 
are due to the extension of an access road from BMP 1012 to BMP 1670. 

Table 2. Stream Crossing Analysis – Hydraulic Capacity – 50-year Design Storm 

Stream ID Location Impact 
Watershed 
size 

Design Storm 
Peak Flow Rates 

(cfs) Design Storm Peak Elevation (feet) 

Proposed Existing Proposed Proposed 
Freeboard1 

Stream 7 
(Tier 1) 

36-inch culvert at Sta. 
1678/3680 

Extend 
culvert 

27.4 ac 16.1 359.6 368.62 1.4 

Stream 8 
(Tier 1) 

36-inch culvert Olde Rum 
Trail at Sta. 1012  

New 
culvert 

13.8 ac 0.4 -- 376.9 2.7 

Stream 9 
(Tier 1) 

24-inch culvert at Sta. 
110+50 

New 
culvert 

14.0 ac 14.4 -- 355.6 0.1 

Notes: 
1 Proposed freeboard indicates available capacity within the proposed culvert, in feet. A positive number indicates that the water surface 

elevation at the culvert inlet during the design storm is below the top of the culvert. 
2 The apparent increase in the storm peak elevation is because the extended culvert inlet is located at a higher elevation (uphill) relative to 

the current culvert inlet. It does not indicate an increase in flood elevations. 

Below, we provide responses to the design criteria for Tier 1 streams pursuant to NHDES Wetlands Bureau stream rules. 
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Env-Wt 904.01 General Design Considerations 

(a) All stream crossings, whether over tidal or non-tidal waters, shall be designed and constructed so as to:  

(1) Not be a barrier to sediment transport;  
The one proposed extended culvert and two new culverts will not be a barrier to sediment transport. The culverts 
have been adequately designed to accommodate the 50-year design storm and reduce the peak flow rates at 
the crossing locations. 

(2) Not restrict high flows and maintain existing low flows;  
As previously mentioned, the culverts were designed to accommodate the 50-year design storm and reduce the 
peak flow rates; therefore, they will not restrict high flows and will maintain existing low flows. 

(3) Not obstruct or otherwise substantially disrupt the movement of aquatic organisms indigenous to the waterbody 
beyond the actual duration of construction;  
All three streams impacted by Contract A are relatively small Tier 1 streams. Beyond the temporary duration of 
construction, aquatic organism passage through the extended culvert that convey Stream 7 will match the ability 
of the existing culvert. (Given the length of the existing culvert, AOP is likely limited.) The proposed culverts at 
Streams 8 and 9 are set at elevations which are intended to allow passage of aquatic organisms. 

(4) Not cause an increase in the frequency of flooding or overtopping of banks;  
Since the culverts have been designed to accommodate the 50-year design storm, they will not cause an increase 
in the frequency of flooding or overtopping of banks.  

(5) Maintain or enhance geomorphic compatibility by: 
a. Minimizing the potential for inlet obstruction by sediment, wood, or debris; and 
b. Preserving the natural alignment of the stream channel; 

The alignment of the stream channels will be modified as the flow will be conveyed through linear culverts. 
However, the inlet and outlets of the new/extended culverts have been located in a manner so as to minimize 
the potential for obstruction and preserve the natural alignment of the remaining stream channel. 

(6) Preserve watercourse connectivity where it currently exists;  
This project has included culverts wherever necessary to preserve watercourse connectivity where it currently 
exists. 
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(7) Restore watercourse connectivity where:  
a. Connectivity previously was disrupted as a result of human activity(ies); and  
b. Restoration of connectivity will benefit aquatic organisms upstream or downstream of the crossing, or both;  

The proposed stream crossings and culvert extension maintain all existing watercourse connectivity as a result 
of human activities. To allow for the construction of the northbound off ramp, the highway embankment will fill 
over the existing 18-inch drainpipe which had allowed VP4 to drain to VP3. The proposed design includes 
upgrading from 18-inch drainpipe to a proposed 24-inch culvert between the northbound off ramp and BMP 
1670 (with a level spreader upstream of VP3) to maintain and improve this connection. The 24-inch culvert has 
been sized to convey the 50-year design storm without overtopping. 

 
(8) Not cause erosion, aggradation, or scouring upstream or downstream of the crossing; and 
The proposed crossings have been designed with standard measures to protect against erosion, aggradation, or 
scouring upstream or downstream of the crossing. 
 
(9) Not cause water quality degradation.  
The one proposed extended culvert and two new culverts will not cause water quality degradation. 
 

Env-Wt 904.03 Tier 1 Stream Crossings. 

(a) A tier 1 stream crossing shall be a crossing located on a watercourse where the contributing watershed is less than or 
equal to 200 acres. 
(b) Tier 1 stream crossings shall:  

(1) Meet the general design considerations specified in Env-Wt 904.01;  
Refer to the text above for the project’s compliance with Env-Wt 904.01. 
 
(2) Be sized so as to accommodate the greater of:  

a. The 50-year design storm; or 
b. Applicable federal, state, or local requirements; and  

The culverts were designed to accommodate the 50-year design storm.  
 

(3) Be a span structure, pipe arch, open-bottom culvert, or closed-bottom culvert, with or without being embedded with 
stream simulation.  
The one proposed extended culvert and two new culverts are all closed-bottom culverts. 
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Attachment A 

Wetland Impact Plans and Erosion Control Plans 
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Attachment B 

Wheeler Pond Tributary Relocation Plans 
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Attachment C 

Stream Plan 
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Note: This plan sheet was developed as an 
illustration of all three Contract A stream 
crossings; label orientation follows the final 
PS&E cut sheet orientation.
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NHDES Stream Crossing Worksheets 
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NHDES W 06 071
WETLANDS PERMIT APPLICATION
STREAM CROSSING WORKSHEET

Land Resources Management
Wetlands Bureau

RSA 482 A/ Env Wt 900

1. Tier Classifications
Determine the contributing watershed size at USGS StreamStats

Note: Plans for Tier 2 and 3 crossings shall be designed and stamped by a professional engineer who is
licensed under RSA 310 A to practice in New Hampshire.

Size of contributing watershed at the crossing location: _______________ acres
Tier 1: A tier 1 stream crossing is a crossing located on a watercourse where the contributing

watershed size is less than or equal to 200 acres
Tier 2: A tier 2 stream crossing is a crossing located on a watercourse where the contributing

watershed size is greater than 200 acres and less than 640 acres
Tier 3: A tier 3 stream crossing is a crossing that meets any of the following criteria:

On a watercourse where the contributing watershed is more than 640 acres
Within a Designated River Corridor
On a watercourse that is listed on the surface water assessment 305(b) report
Within a 100 year floodplain (see section 2 below)
In a jurisdictional area having any protected species or habitat (NHB DataCheck)
In or within 100 feet of a Prime Wetland

Note: If Tier 1 then skip to Section 10
4. Predicted Channel Geometry based on Regional Hydraulic Curves

For Tier 2 and Tier 3 Crossings Only
Bankfull Width: _______________ feet Mean Bankfull Depth: _______________ feet
Bankfull Cross Sectional Area: _______________ square feet

2. 100 year Floodplain
Use the FEMA Map Service Center to determine if the crossing is located within a 100 year floodplain.
Please answer the questions below:

No: The proposed stream crossing is not within the FEMA 100 year floodplain.
Yes: The proposed project is within the FEMA 100 year floodplain. Zone = _______________

Elevation of the 100 year floodplain at the inlet: _______________ feet (FEMA El. or Modeled El.)

3. Calculating Peak Discharge
Existing 100 year peak discharge (Q) calculated in cubic feet
per second (CFS): _______________ CFS

Calculation method: _______________

Estimated Bankfull discharge at the crossing location:
_______________ CFS

Calculation method: _______________

NOTE: This worksheet can be used to accompany Wetlands
Permit Applications when proposing stream crossings.

45.1

3.4

38.3

HydroCAD
(CB X2)

HydroCAD
(CB X2)

Stream 7
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Use Figure 1 below to determine the measurements of the Reference Reach Attributes

Figure 1: Determining the Reference Reach Attributes

5. Cross Sectional Channel Geometry:
Measurements of the Existing Stream within a Reference Reach

For Tier 2 and Tier 3 Crossings Only
Describe the reference reach location: _______________
Reference reach watershed size: _______________ acres

Parameter
Cross Section 1
Describe bed form
_______________

(e.g. pool, riffle, glide)

Cross Section 2
Describe bed form
_______________

(e.g. pool, riffle, glide)

Cross Section 3
Describe bed form
_______________

(e.g. pool, riffle, glide)

Range

Bankfull Width _______________ feet _______________ feet _______________ feet _______________ feet

Bankfull Cross Sectional Area _______________ SF _______________ SF _______________ SF _______________ SF

Mean Bankfull Depth _______________ feet _______________ feet _______________ feet _______________ feet

Width to Depth Ratio _______________ _______________ _______________ _______________

Max Bankfull Depth _______________ feet _______________ feet _______________ feet _______________ feet

Flood Prone Width _______________ feet _______________ feet _______________ feet _______________ feet

Entrenchment Ratio _______________ _______________ _______________ _______________

6. Longitudinal Parameters of the Reference Reach and Crossing Location
For Tier 2 and Tier 3 Crossings Only

Average Channel Slope of the Reference Reach: _______________
Average Channel Slope at the Crossing Location: _______________

7. Plan View Geometry
For Tier 2 and Tier 3 Crossings Only

Sinuosity of the Reference Reach: _______________
Sinuosity of the Crossing Location: _______________

Note: Sinuosity is measured a distance of at least 20 times bankfull width, or 2 meander belt widths
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Refer to Rosgen Classification Chart (Figure 2) below

Figure 2. Reference from Applied River Morphology, Rosgen, 1996

8. Substrate Classification based on Field Observations
For Tier 2 and Tier 3 Crossings Only

% of reach that is bedrock _______________ %

% of reach that is boulder _______________ %
% of reach that is cobble _______________ %
% of reach that is gravel _______________ %
% of reach that is sand _______________ %
% of reach that is silt _______________ %

9. Stream Type of Reference Reach
For Tier 2 and Tier 3 Crossings Only

Stream Type of Reference Reach: _______________
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10. Crossing Structure Metrics
Existing Structure Type: Bridge Span

Pipe Arch
Open bottom Culvert
Closed bottom Culvert
Closed bottom Culvert with stream simulation
Other: _______________

Existing Crossing Span
(perpendicular to flow)

_______________ feet Culvert Diameter _______________ feet
Inlet Elevation _______________

Existing Crossing Length
(parallel to flow)

_______________ feet Outlet Elevation _______________
Culvert Slope _______________

Proposed Structure Type: Tier 1 Tier 2 Tier 3 Alternative Design
Bridge Span 
Pipe Arch 
Closed bottom Culvert  
Open bottom Culvert 
Closed bottom Culvert with stream
simulation 
Proposed structure Span
(perpendicular to flow)

_______________ feet Culvert Diameter _______________ feet
Inlet Elevation _______________

Proposed Structure Length
(parallel to flow)

_______________ feet Outlet Elevation _______________
Culvert Slope _______________

Proposed Entrenchment Ratio* _______________
For Tier 2 and Tier 3 Crossings Only

Note: To accommodate the entrenchment ratio,
floodplain drainage structures may be utilized

* Note: Proposed Entrenchment Ratio must meet the minimum ratio for each stream type listed in Figure 3,
otherwise the applicant must address the Alternative Design criteria listed in Env Wt 904.09

Figure 3. Reference from Applied River Morphology, Rosgen, 1996
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13. General Design Considerations
Env Wt 904.01 requires all stream crossings to be designed and constructed according to the following

requirements. Check each box if the project meets these general design considerations.
All stream crossings shall be designed and constructed so as to:

 Not be a barrier to sediment transport.
 Prevent the restriction of high flows and maintain existing low flows.
 Not obstruct or otherwise substantially disrupt the movement of aquatic life indigenous to the
waterbody beyond the actual duration of construction.

 Not cause an increase in the frequency of flooding or overtopping of banks.
 Preserve watercourse connectivity where it currently exists.
 Restore watercourse connectivity where:
(1) Connectivity previously was disrupted as a result of human activity(ies); and
(2) Restoration of connectivity will benefit aquatic life upstream or downstream of the crossing, or

both.
Not cause erosion, aggradation, or scouring upstream or downstream of the crossing.
Not cause water quality degradation.

11. Crossing Structure Hydraulics
Existing Proposed

100 year flood stage elevation at inlet _______________ _______________

Flow velocity at outlet in feet per second (FPS) _______________ _______________

Calculated 100 year peak discharge (Q) for the proposed structure in CFS _______________

Calculated 50 year peak discharge (Q) for the proposed structure in CFS _______________

12. Crossing Structure Openness Ratio
For Tier 2 and Tier 3 Crossings Only

Crossing Structure Openness Ratio = _______________

Openness box culvert = (height x width)/length
Openness round culvert = (3.14 x radius2)/length

14. Tier Specific Design Criteria
Stream crossings must be designed in accordance with the Tier specific design criteria

listed in Part Env Wt 904.

The proposed project meets the Tier specific design criteria listed in Part Env Wt 904 and each
requirement has been addressed in the plans and as part of the wetland application.

15. Alternative Design
NOTE: If the proposed crossing does not meet all of the general design considerations, the Tier specific
design criteria, or the minimum entrenchment ratio for each given stream type listed in Figure 3, then
an alternative design plan and associated requirements must be addressed pursuant to Env Wt 904.09.

I have submitted an alternative design and addressed each requirement listed in Env Wt 904.09

360.86
7.2

40.6
30.3

369.90
5.80



lrm@des.nh.gov or (603) 271 2147
NHDES Wetlands Bureau, 29 Hazen Drive, PO Box 95, Concord, NH 03302 0095

www.des.nh.gov
NHDES Wetlands Stream Crossing Worksheet – Revised 03/2019 Page 1 of 5 

NHDES W 06 071
WETLANDS PERMIT APPLICATION
STREAM CROSSING WORKSHEET

Land Resources Management
Wetlands Bureau

RSA 482 A/ Env Wt 900

1. Tier Classifications
Determine the contributing watershed size at USGS StreamStats

Note: Plans for Tier 2 and 3 crossings shall be designed and stamped by a professional engineer who is
licensed under RSA 310 A to practice in New Hampshire.

Size of contributing watershed at the crossing location: _______________ acres
Tier 1: A tier 1 stream crossing is a crossing located on a watercourse where the contributing

watershed size is less than or equal to 200 acres
Tier 2: A tier 2 stream crossing is a crossing located on a watercourse where the contributing

watershed size is greater than 200 acres and less than 640 acres
Tier 3: A tier 3 stream crossing is a crossing that meets any of the following criteria:

On a watercourse where the contributing watershed is more than 640 acres
Within a Designated River Corridor
On a watercourse that is listed on the surface water assessment 305(b) report
Within a 100 year floodplain (see section 2 below)
In a jurisdictional area having any protected species or habitat (NHB DataCheck)
In or within 100 feet of a Prime Wetland

Note: If Tier 1 then skip to Section 10
4. Predicted Channel Geometry based on Regional Hydraulic Curves

For Tier 2 and Tier 3 Crossings Only
Bankfull Width: _______________ feet Mean Bankfull Depth: _______________ feet
Bankfull Cross Sectional Area: _______________ square feet

2. 100 year Floodplain
Use the FEMA Map Service Center to determine if the crossing is located within a 100 year floodplain.
Please answer the questions below:

No: The proposed stream crossing is not within the FEMA 100 year floodplain.
Yes: The proposed project is within the FEMA 100 year floodplain. Zone = _______________

Elevation of the 100 year floodplain at the inlet: _______________ feet (FEMA El. or Modeled El.)

3. Calculating Peak Discharge
Existing 100 year peak discharge (Q) calculated in cubic feet
per second (CFS): _______________ CFS

Calculation method: _______________

Estimated Bankfull discharge at the crossing location:
_______________ CFS

Calculation method: _______________

NOTE: This worksheet can be used to accompany Wetlands
Permit Applications when proposing stream crossings.

11.3

13.8

1.0

HydroCAD
(8R)

HydroCAD
(8R)

Stream 8
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Use Figure 1 below to determine the measurements of the Reference Reach Attributes

Figure 1: Determining the Reference Reach Attributes

5. Cross Sectional Channel Geometry:
Measurements of the Existing Stream within a Reference Reach

For Tier 2 and Tier 3 Crossings Only
Describe the reference reach location: _______________
Reference reach watershed size: _______________ acres

Parameter
Cross Section 1
Describe bed form
_______________

(e.g. pool, riffle, glide)

Cross Section 2
Describe bed form
_______________

(e.g. pool, riffle, glide)

Cross Section 3
Describe bed form
_______________

(e.g. pool, riffle, glide)

Range

Bankfull Width _______________ feet _______________ feet _______________ feet _______________ feet

Bankfull Cross Sectional Area _______________ SF _______________ SF _______________ SF _______________ SF

Mean Bankfull Depth _______________ feet _______________ feet _______________ feet _______________ feet

Width to Depth Ratio _______________ _______________ _______________ _______________

Max Bankfull Depth _______________ feet _______________ feet _______________ feet _______________ feet

Flood Prone Width _______________ feet _______________ feet _______________ feet _______________ feet

Entrenchment Ratio _______________ _______________ _______________ _______________

6. Longitudinal Parameters of the Reference Reach and Crossing Location
For Tier 2 and Tier 3 Crossings Only

Average Channel Slope of the Reference Reach: _______________
Average Channel Slope at the Crossing Location: _______________

7. Plan View Geometry
For Tier 2 and Tier 3 Crossings Only

Sinuosity of the Reference Reach: _______________
Sinuosity of the Crossing Location: _______________

Note: Sinuosity is measured a distance of at least 20 times bankfull width, or 2 meander belt widths
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Refer to Rosgen Classification Chart (Figure 2) below

Figure 2. Reference from Applied River Morphology, Rosgen, 1996

8. Substrate Classification based on Field Observations
For Tier 2 and Tier 3 Crossings Only

% of reach that is bedrock _______________ %

% of reach that is boulder _______________ %
% of reach that is cobble _______________ %
% of reach that is gravel _______________ %
% of reach that is sand _______________ %
% of reach that is silt _______________ %

9. Stream Type of Reference Reach
For Tier 2 and Tier 3 Crossings Only

Stream Type of Reference Reach: _______________
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10. Crossing Structure Metrics
Existing Structure Type: Bridge Span

Pipe Arch
Open bottom Culvert
Closed bottom Culvert
Closed bottom Culvert with stream simulation
Other: _______________

Existing Crossing Span
(perpendicular to flow)

_______________ feet Culvert Diameter _______________ feet
Inlet Elevation _______________

Existing Crossing Length
(parallel to flow)

_______________ feet Outlet Elevation _______________
Culvert Slope _______________

Proposed Structure Type: Tier 1 Tier 2 Tier 3 Alternative Design
Bridge Span 
Pipe Arch 
Closed bottom Culvert  
Open bottom Culvert 
Closed bottom Culvert with stream
simulation 
Proposed structure Span
(perpendicular to flow)

_______________ feet Culvert Diameter _______________ feet
Inlet Elevation _______________

Proposed Structure Length
(parallel to flow)

_______________ feet Outlet Elevation _______________
Culvert Slope _______________

Proposed Entrenchment Ratio* _______________
For Tier 2 and Tier 3 Crossings Only

Note: To accommodate the entrenchment ratio,
floodplain drainage structures may be utilized

* Note: Proposed Entrenchment Ratio must meet the minimum ratio for each stream type listed in Figure 3,
otherwise the applicant must address the Alternative Design criteria listed in Env Wt 904.09

Figure 3. Reference from Applied River Morphology, Rosgen, 1996
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13. General Design Considerations
Env Wt 904.01 requires all stream crossings to be designed and constructed according to the following

requirements. Check each box if the project meets these general design considerations.
All stream crossings shall be designed and constructed so as to:

 Not be a barrier to sediment transport.
 Prevent the restriction of high flows and maintain existing low flows.
 Not obstruct or otherwise substantially disrupt the movement of aquatic life indigenous to the
waterbody beyond the actual duration of construction.

 Not cause an increase in the frequency of flooding or overtopping of banks.
 Preserve watercourse connectivity where it currently exists.
 Restore watercourse connectivity where:
(1) Connectivity previously was disrupted as a result of human activity(ies); and
(2) Restoration of connectivity will benefit aquatic life upstream or downstream of the crossing, or

both.
Not cause erosion, aggradation, or scouring upstream or downstream of the crossing.
Not cause water quality degradation.

11. Crossing Structure Hydraulics
Existing Proposed

100 year flood stage elevation at inlet _______________ _______________

Flow velocity at outlet in feet per second (FPS) _______________ _______________

Calculated 100 year peak discharge (Q) for the proposed structure in CFS _______________

Calculated 50 year peak discharge (Q) for the proposed structure in CFS _______________

12. Crossing Structure Openness Ratio
For Tier 2 and Tier 3 Crossings Only

Crossing Structure Openness Ratio = _______________

Openness box culvert = (height x width)/length
Openness round culvert = (3.14 x radius2)/length

14. Tier Specific Design Criteria
Stream crossings must be designed in accordance with the Tier specific design criteria

listed in Part Env Wt 904.

The proposed project meets the Tier specific design criteria listed in Part Env Wt 904 and each
requirement has been addressed in the plans and as part of the wetland application.

15. Alternative Design
NOTE: If the proposed crossing does not meet all of the general design considerations, the Tier specific
design criteria, or the minimum entrenchment ratio for each given stream type listed in Figure 3, then
an alternative design plan and associated requirements must be addressed pursuant to Env Wt 904.09.

I have submitted an alternative design and addressed each requirement listed in Env Wt 904.09

N/a
N/a

378.3
4.39

17.7
12.9
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NHDES W 06 071
WETLANDS PERMIT APPLICATION
STREAM CROSSING WORKSHEET

Land Resources Management
Wetlands Bureau

RSA 482 A/ Env Wt 900

1. Tier Classifications
Determine the contributing watershed size at USGS StreamStats

Note: Plans for Tier 2 and 3 crossings shall be designed and stamped by a professional engineer who is
licensed under RSA 310 A to practice in New Hampshire.

Size of contributing watershed at the crossing location: _______________ acres
Tier 1: A tier 1 stream crossing is a crossing located on a watercourse where the contributing

watershed size is less than or equal to 200 acres
Tier 2: A tier 2 stream crossing is a crossing located on a watercourse where the contributing

watershed size is greater than 200 acres and less than 640 acres
Tier 3: A tier 3 stream crossing is a crossing that meets any of the following criteria:

On a watercourse where the contributing watershed is more than 640 acres
Within a Designated River Corridor
On a watercourse that is listed on the surface water assessment 305(b) report
Within a 100 year floodplain (see section 2 below)
In a jurisdictional area having any protected species or habitat (NHB DataCheck)
In or within 100 feet of a Prime Wetland

Note: If Tier 1 then skip to Section 10
4. Predicted Channel Geometry based on Regional Hydraulic Curves

For Tier 2 and Tier 3 Crossings Only
Bankfull Width: _______________ feet Mean Bankfull Depth: _______________ feet
Bankfull Cross Sectional Area: _______________ square feet

2. 100 year Floodplain
Use the FEMA Map Service Center to determine if the crossing is located within a 100 year floodplain.
Please answer the questions below:

No: The proposed stream crossing is not within the FEMA 100 year floodplain.
Yes: The proposed project is within the FEMA 100 year floodplain. Zone = _______________

Elevation of the 100 year floodplain at the inlet: _______________ feet (FEMA El. or Modeled El.)

3. Calculating Peak Discharge
Existing 100 year peak discharge (Q) calculated in cubic feet
per second (CFS): _______________ CFS

Calculation method: _______________

Estimated Bankfull discharge at the crossing location:
_______________ CFS

Calculation method: _______________

NOTE: This worksheet can be used to accompany Wetlands
Permit Applications when proposing stream crossings.

15.1

18.6

0.9

HydroCAD

HydroCAD

Stream 9
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Use Figure 1 below to determine the measurements of the Reference Reach Attributes

Figure 1: Determining the Reference Reach Attributes

5. Cross Sectional Channel Geometry:
Measurements of the Existing Stream within a Reference Reach

For Tier 2 and Tier 3 Crossings Only
Describe the reference reach location: _______________
Reference reach watershed size: _______________ acres

Parameter
Cross Section 1
Describe bed form
_______________

(e.g. pool, riffle, glide)

Cross Section 2
Describe bed form
_______________

(e.g. pool, riffle, glide)

Cross Section 3
Describe bed form
_______________

(e.g. pool, riffle, glide)

Range

Bankfull Width _______________ feet _______________ feet _______________ feet _______________ feet

Bankfull Cross Sectional Area _______________ SF _______________ SF _______________ SF _______________ SF

Mean Bankfull Depth _______________ feet _______________ feet _______________ feet _______________ feet

Width to Depth Ratio _______________ _______________ _______________ _______________

Max Bankfull Depth _______________ feet _______________ feet _______________ feet _______________ feet

Flood Prone Width _______________ feet _______________ feet _______________ feet _______________ feet

Entrenchment Ratio _______________ _______________ _______________ _______________

6. Longitudinal Parameters of the Reference Reach and Crossing Location
For Tier 2 and Tier 3 Crossings Only

Average Channel Slope of the Reference Reach: _______________
Average Channel Slope at the Crossing Location: _______________

7. Plan View Geometry
For Tier 2 and Tier 3 Crossings Only

Sinuosity of the Reference Reach: _______________
Sinuosity of the Crossing Location: _______________

Note: Sinuosity is measured a distance of at least 20 times bankfull width, or 2 meander belt widths
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Refer to Rosgen Classification Chart (Figure 2) below

Figure 2. Reference from Applied River Morphology, Rosgen, 1996

8. Substrate Classification based on Field Observations
For Tier 2 and Tier 3 Crossings Only

% of reach that is bedrock _______________ %

% of reach that is boulder _______________ %
% of reach that is cobble _______________ %
% of reach that is gravel _______________ %
% of reach that is sand _______________ %
% of reach that is silt _______________ %

9. Stream Type of Reference Reach
For Tier 2 and Tier 3 Crossings Only

Stream Type of Reference Reach: _______________
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10. Crossing Structure Metrics
Existing Structure Type: Bridge Span

Pipe Arch
Open bottom Culvert
Closed bottom Culvert
Closed bottom Culvert with stream simulation
Other: _______________

Existing Crossing Span
(perpendicular to flow)

_______________ feet Culvert Diameter _______________ feet
Inlet Elevation _______________

Existing Crossing Length
(parallel to flow)

_______________ feet Outlet Elevation _______________
Culvert Slope _______________

Proposed Structure Type: Tier 1 Tier 2 Tier 3 Alternative Design
Bridge Span 
Pipe Arch 
Closed bottom Culvert  
Open bottom Culvert 
Closed bottom Culvert with stream
simulation 
Proposed structure Span
(perpendicular to flow)

_______________ feet Culvert Diameter _______________ feet
Inlet Elevation _______________

Proposed Structure Length
(parallel to flow)

_______________ feet Outlet Elevation _______________
Culvert Slope _______________

Proposed Entrenchment Ratio* _______________
For Tier 2 and Tier 3 Crossings Only

Note: To accommodate the entrenchment ratio,
floodplain drainage structures may be utilized

* Note: Proposed Entrenchment Ratio must meet the minimum ratio for each stream type listed in Figure 3,
otherwise the applicant must address the Alternative Design criteria listed in Env Wt 904.09

Figure 3. Reference from Applied River Morphology, Rosgen, 1996
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13. General Design Considerations
Env Wt 904.01 requires all stream crossings to be designed and constructed according to the following

requirements. Check each box if the project meets these general design considerations.
All stream crossings shall be designed and constructed so as to:

 Not be a barrier to sediment transport.
 Prevent the restriction of high flows and maintain existing low flows.
 Not obstruct or otherwise substantially disrupt the movement of aquatic life indigenous to the
waterbody beyond the actual duration of construction.

 Not cause an increase in the frequency of flooding or overtopping of banks.
 Preserve watercourse connectivity where it currently exists.
 Restore watercourse connectivity where:
(1) Connectivity previously was disrupted as a result of human activity(ies); and
(2) Restoration of connectivity will benefit aquatic life upstream or downstream of the crossing, or

both.
Not cause erosion, aggradation, or scouring upstream or downstream of the crossing.
Not cause water quality degradation.

11. Crossing Structure Hydraulics
Existing Proposed

100 year flood stage elevation at inlet _______________ _______________

Flow velocity at outlet in feet per second (FPS) _______________ _______________

Calculated 100 year peak discharge (Q) for the proposed structure in CFS _______________

Calculated 50 year peak discharge (Q) for the proposed structure in CFS _______________

12. Crossing Structure Openness Ratio
For Tier 2 and Tier 3 Crossings Only

Crossing Structure Openness Ratio = _______________

Openness box culvert = (height x width)/length
Openness round culvert = (3.14 x radius2)/length

14. Tier Specific Design Criteria
Stream crossings must be designed in accordance with the Tier specific design criteria

listed in Part Env Wt 904.

The proposed project meets the Tier specific design criteria listed in Part Env Wt 904 and each
requirement has been addressed in the plans and as part of the wetland application.

15. Alternative Design
NOTE: If the proposed crossing does not meet all of the general design considerations, the Tier specific
design criteria, or the minimum entrenchment ratio for each given stream type listed in Figure 3, then
an alternative design plan and associated requirements must be addressed pursuant to Env Wt 904.09.

I have submitted an alternative design and addressed each requirement listed in Env Wt 904.09

356.5N/a
N/a 6.6

20.77
14.19



Attachment E 

Stream Photo Log 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  Stream Photo Log 
 I-93 Exit 4A Interchange Project – Londonderry, NH  

 
Photo 1: View south of Stream 7, taken from the edge of the utility right-of-way (ROW). 9/8/2021. 
 

Photo 2: View northeast of Stream 7 taken from near its confluence with Wetland 17. 8/3/2021. 
 



  Stream Photo Log 
 I-93 Exit 4A Interchange Project – Londonderry, NH  

 
Photo 3: View northeast of the confluence of Wetland 22/Vernal Pool 46 in the background with 
Stream 8 in the foreground. 9/8/2021. 

 
Photo 4: View southwest of Stream 8 taken from within the forest with the open utility ROW in 
the background. 9/8/2021.  
 



  Stream Photo Log 
 I-93 Exit 4A Interchange Project – Londonderry, NH  

 
Photo 5: Downstream view southwest of Stream 9. 5/25/2021.  
 

 
Photo 6: View northeast of Wetland 16/Vernal Pool 4 with its confluence with Stream 9 barely 
visible in the background. 5/25/2021. 
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