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NHDES-W-06-012 

WETLANDS PERMIT APPLICATION 
Water Division/ Wetlands Bureau 

Land Resources Management  
Check the status of your application: http://des.nh.gov/onestop 

 
RSA/Rule: Env-Wq 100-900 

 

1.  REVIEW TIME:  
Indicate your Review Time below. Refer to Guidance Document A for instructions. 

 Standard Review (Minimum, Minor or Major Impact)  Expedited Review (Minimum Impact only) 

2.  PROJECT LOCATION:  
Separate applications must be filed with each municipality that jurisdictional impacts will occur in. 

ADDRESS:  Groton Hollow Road                                              TOWN/CITY:  Groton 

TAX MAP:  9 BLOCK:  N/A LOT:  2 UNIT:  N/A 

USGS TOPO MAP WATERBODY NAME:         NA STREAM WATERSHED SIZE: 531 acres                  NA 

LOCATION COORDINATES (If known):  946034.53 457290.58 Feet                                                                                      Latitude/Longitude     
UTM    State Plane 

3.  PROJECT DESCRIPTION:  
Provide a brief description of the project outlining the scope of work.  Attach additional sheets as needed to provide a detailed explanation 
of your project.  DO NOT reply “See Attached" in the space provided below. 

The proposed project will permanently impact approximately 430 sq ft (30 lin ft) of the bed of Clark Brook to replace 
an existing bridge that crosses over Clark Brook. The existing bridge will be removed entirely and replaced with a 
precast concrete frame and new decking. Temporary impacts of 600 sq ft (60 lin ft) in the stream bed would occur 
to install a temporary dewatering area so work on the bridge can be completed. Additional details are provided in 
the attached application narrative.  

4.  RELATED PERMITS, ENFORCEMENT, EMERGENCY AUTHORIZATION, SHORELAND, ALTERATION OF TERRAIN, ETC… 

An emergency authorization was issued November 25, 2015 (NHDES file number: 2014-03346) 

5.  NATURAL HERITAGE BUREAU & DESIGNATED RIVERS: 
See the Instructions & Required Attachments document for instructions to complete a & b below. 

a.   Natural Heritage Bureau File ID:     NHB 15  -  1470    .   

b.     Designated River the project is in ¼ miles of:                                                      ; and  
date a copy of the application was sent to Local River Advisory Committee: Month:       Day:       Year:          

  NA               

 

 
Administrative 

Use 
Only 

 
Administrative 

Use 
Only 

 
Administrative 

Use 
Only 

File No.: 

Check No.: 

Amount: 

Initials: 
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MUNICIPAL SIGNATURES 

10. CONSERVATION COMMISSION SIGNATURE

The signature below certifies that the municipal conservation commission has reviewed this application, and: 
1. Waives its right to intervene per RSA 482-A:11;
2. Believes that the application and submitted plans accurately represent the proposed project; and
3. Has no objection to permitting the proposed work.

Print name legibly Date 

DIRECTIONS  FOR CONSERVATION COMMISSION 

1. Expedited review ONLY requires that the conservation commission’s signature is obtained in the space above.

2. Expedited review requires the Conservation Commission signature be obtained prior to the submittal of the original
application to the Town/City Clerk for signature. 

3. The Conservation Commission may refuse to sign. If the Conservation Commission does not sign this statement
for any reason, the application is not eligible for expedited review and the application will reviewed in the standard 
review time frame. 

11. TOWN / CITY CLERK SIGNATURE

As required by Chapter 482-A:3 (amended 2014), I hereby certify that the applicant has filed four application forms, four 
detailed plans, and four USGS location maps with the town/city indicated below.  

 Town/City Clerk Signature   Print name legibly  Town/City   Date 

DIRECTIONS FOR TOWN/CITY CLERK: 
Per RSA 482-A:3,I 

1. For applications where "Expedited Review" is checked on page 1, if the Conservation Commission signature is
not present, NHDES will accept the permit application, but it will NOT receive the expedited review time.

2. IMMEDIATELY sign the original application form and four copies in the signature space provided above;

3. Return the signed original application form and attachments to the applicant so that the applicant may submit the
application form and attachments to NHDES by mail or hand delivery.

4. IMMEDIATELY distribute a copy of the application with one complete set of attachments to each of the following
bodies:  the municipal Conservation Commission, the local governing body (Board of Selectmen or Town/City
Council), and the Planning Board; and

5. Retain one copy of the application form and one complete set of attachments and make them reasonably
accessible for public review.

DIRECTIONS FOR APPLICANT: 
1. Submit the original permit application form bearing the signature of the Town/ City Clerk, additional materials,

and the application fee to NHDES by mail or hand delivery. 
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12. IMPACT AREA:
For each jurisdictional area that will be/has been impacted, provide square feet and, if applicable, linear feet of impact       
Permanent: impacts that will remain after the project is complete. 
Temporary:  impacts not intended to remain (and will be restored to pre-construction conditions) after the project is complete. 

                 
JURISDICTIONAL AREA PERMANENT 

Sq. Ft. / Lin. Ft. 
TEMPORARY  

Sq. Ft. / Lin. Ft. 

Forested wetland 140  ATF  ATF 

Scrub-shrub wetland  ATF  ATF

Emergent wetland  ATF  ATF

Wet meadow  ATF  ATF

Intermittent stream  ATF  ATF

Perennial Stream / River 290 / 30  ATF 600 / 60  ATF

Lake / Pond  /  ATF  /  ATF

Bank - Intermittent stream  /  ATF  /  ATF

Bank - Perennial stream / River  /  ATF  /  ATF

Bank - Lake / Pond  /  ATF  /  ATF

Tidal water  /  ATF  /  ATF

Salt marsh  ATF  ATF

Sand dune  ATF  ATF

Prime wetland  ATF  ATF

Prime wetland buffer  ATF  ATF

Undeveloped Tidal Buffer Zone (TBZ)  ATF  ATF

Previously-developed upland in TBZ  ATF  ATF

Docking - Lake / Pond  ATF  ATF

Docking - River  ATF  ATF

Docking - Tidal Water  ATF  ATF

TOTAL 430 / 30 600 / 60 

13. APPLICATION FEE: See the Instructions & Required Attachments document for further instruction

 Minimum Impact Fee: Flat fee of $ 200    
 Minor or Major Impact Fee: Calculate using the below table below 

Permanent and Temporary (non-docking) 1030  sq. ft. X   $0.20 = $ 206 

Temporary (seasonal) docking structure:   sq. ft. X    $1.00 = $ 

Permanent docking structure:   sq. ft. X    $2.00 = $ 

Projects proposing shoreline structures (including docks) add $200  = $ 

Total = $ 206 

The Application Fee is the above calculated Total or $200, whichever is greater = $ 206 
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NHDES-W-06-013 
WETLANDS PERMIT APPLICATION – ATTACHMENT A 

MINOR AND MAJOR - 20 QUESTIONS 
Water Division/ Wetlands Bureau/ Land Resources Management 

Check the Status of your application:  http://des.nh.gov/onestop 
 
 

 
RSA/ Rule: RSA 482-A, Env-Wt 100-900 

 
 

 
Env-Wt 302.04 Requirements for Application Evaluation - For any major or minor project, the applicant shall 
demonstrate by plan and example that the following factors have been considered in the project’s design in 
assessing the impact of the proposed project to areas and environments under the department’s jurisdiction. 
Respond with statements demonstrating: 
1.  The need for the proposed impact. 
 
The proposed replacement of “Upper Bridge” over Clark Brook at the Groton Wind is needed to replace the existing 
deficient bridge. The existing bridge consists of precast slab superstructure supported by stacked “waste-block” concrete 
blocks. The abutment foundations are completely undermined from scour. The precast concrete footing sections 
(approximately 1 ft. thick) are completely exposed with a significant loss of foundation soil support along the entire length of 
each abutment.   Several concrete blocks have shifted and fallen out of place at the upstream and downstream end leading 
to a loss of roadway embankment along the guardrails behind the abutments.  No channel armament or riprap along the 
abutments or at the inlet and outlet of the bridge is present. 
 
The existing crossing is undersized and constricts the natural bankfull channel and floodplain. The constriction of stream 
flows has likely resulted in the observed scour that has moved and/or loosened several of the abutment blocks.  
 
Emergency authorization for a temporary repaid of the existing bridge was issued to Groton Wind, LLC on November 25, 
2014. (NHDES File Number: 2014-03346) Based on the emergency authorization, temporary stabilization was completed, 
consisting of: 

• Installing temporary erosion/sedimentation control measures. 
• Remove concrete abutment block that had become disengaged from the bridge support structure. 
• Inserted boulder to act as temporary support for bridge structure. 
• Attach chain from top of concrete block(s) to guard rail to hold in place. 
• Remove temporary erosion/sedimentation control measures. 

After repairs were completed to the bridge, a follow up report was submitted to NHDES in early January 2015 to fulfill the 
requirements of Condition #2 of the Emergency Permit. It was noted in the report that Groton Wind was in the process of 
designing a new bridge crossing for which they plan to submit a standard dredge and fill application in the future.  
 
The emergency repairs were conducted as a temporary measure, and the bridge is still not adequately stable and continues 
to represent a geomorphic constriction. The replacement is necessary to ensure allow access to the Groton Wind Farm and 
for forest management activities, and to allow for the stream to flow naturally. If the bridge is not replaced, the stability of the 
existing bridge will continue to decline which would lead to eventual failure of the existing bridge.  
 
2. That the alternative proposed by the applicant is the one with the least impact to wetlands or surface waters on site. 
 
One alternative to the proposed project would be to repair or rehabilitate the current crossing. This alternative was rejected 
because the existing bridge opening was determined to be constricted under certain flow conditions, which in turn therefore 
increases stream velocity and scour conditions, and limits aquatic organism passage. This option would leave a high risk for 
collapse or failure of the bridge during a storm event. A second alternative would be to leave the bridge in its current state, 
with no further repairs. This alternative is not viable. The bridge is currently failing and if nothing were done to it, then there 
is a high risk for it to collapse.  
 
The proposed alternative allows for a permanent and necessary solution for the deteriorating bridge and also addresses the 
issue of the restrictive opening. The proposed crossing has a larger culvert opening that will allow the stream to flow without 
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constriction and allow for adequate space for water to flow in a storm event.  
 
3.   The type and classification of the wetlands involved. 
 
The proposed project activities will impact the bed of Clark Brook. Under the Cowardin classification system Clark Brook is 
designated as Riverine, Lower Perennial, Unconsolidated Bottom, Cobble-Gravel, and Permanently Flood (R2UB1H) in this 
area. A portion of a nearby wetland (GH8) will also be impacted; Wetland GH8 is classified as Palustrine, Forested, Broad-
Leaved Deciduous, and Seasonally Flooded/Saturated (PF01E). 
 
4.  The relationship of the proposed wetlands to be impacted relative to nearby wetlands and surface waters. 
 
Clark Brook is a tributary of the Baker River, into which it flows approximately 3.5 river miles downstream.  Two small 
wetlands are near the project area as well: There will be a small impact to the Wetland GH8, a small forested wetland seep 
(PFO1E) less than 0.1 acres in size. Wetland GH9 (PFO1C) is located approximately 50 feet downstream of the project 
area; no impacts to Wetland GH9 are proposed.  
 
5.  The rarity of the wetland, surface water, sand dunes, or tidal buffer zone area. 
 
Clark Brook is a high energy perennial stream with many large boulders, pools, riffles and waterfalls of small drops in 
elevation. Its clear, cold and rapid waters provide habitat for the brook trout which inhabit these waters. The river is not 
designated under the New Hampshire River Management and Protection act and is not considered rare or unusual. The 
river exhibits common characteristic of a perennial stream in this areas of New Hampshire.  
 
6.  The surface area of the wetlands that will be impacted. 
 
Permanent impacts to the bed of Clark Brooke are proposed to be 290 square feet (30 linear feet), for the construction and 
installation of the new bridge. There is also expected to be a permanent impact of 140 square feet to the adjacent wetland, 
GH8, due to gravel backfill used for streambed restoration. The proposed project will also result in 600 square feet (60 
linear feet) of temporary impact on the streambed, due to installation of cofferdams and flumes to allow for temporary 
dewatering. Stream flow will be diverted through a flume or multiple pipes and will be removed upon the completion of the 
project. 
 
7.   The impact on plants, fish and wildlife including, but not limited to:   

a. Rare, special concern species; b. State and federally listed threatened and endangered species; c. Species at the 
extremities of their ranges; d. Migratory fish and wildlife; e. Exemplary natural communities identified by the DRED-
NHB; and f. Vernal pools. 

 
 
A search for the occurrence of rare plant, animal, or natural communities within the vicinity of the proposed project was 
completed using the New Hampshire Natural Heritage Bureau’s (NHB) online DataCheck tool. The report generated from 
the DataCheck tool, dated April 27, 2015, indicated there were no known record of rare and exemplary natural communities 
near the project location. No further consultation with this agency is necessary. 
 
A comprehensive survey for vernal pools was conducted in 2010 as part of the field work for the wind farm construction. 
While several vernal pools were identified at that time, there are no vernal pools within the Upper Bridge project area. (The 
closest known pool is approximately 2,000 feet from the project site. See Figure 2.)  
 
8.  The impact of the proposed project on public commerce, navigation and recreation. 
 
The proposed project will not impact public commerce, navigation or recreation as the project leased parcel is privately 
owned and public access is limited. Groton Hollow Road within the project area is currently gated to restrict access by the 
general public. 
 

9.   The extent to which a project interferes with the aesthetic interests of the general public. For example, where an 
applicant proposes the construction of a retaining wall on the bank of a lake, the applicant shall be required to indicate 
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the type of material to be used and the effect of the construction of the wall on the view of other users of the lake. 
 
 
Since the site is privately owned and the project location cannot be seen for public right of ways, the aesthetics of the 
projects will not affect the general public. 
 
10. The extent to which a project interferes with or obstructs public rights of passage or access.  For example, where the 

applicant proposes to construct a dock in a narrow channel, the applicant shall be required to document the extent to 
which the dock would block or interfere with the passage through this area. 

 
The site is privately owned and public access is by written permission of the landowner. Gates restrict public access to the 
site.  The proposed project will not have any effect on the manner in which the landowner allows public access to the site. 
 
11.   The impact upon abutting owners pursuant to RSA 482-A:11, II. For example, if an applicant is proposing to rip-rap a   

stream, the applicant shall be required to document the effect of such work on upstream and downstream abutting 
properties. 

 
There would be no impacts to abutting property owners as a result of the proposed bridge replacement. Since the project 
proposes to allow the stream to flow unrestricted, there is potential for less erosion and sedimentation of Clark Brook, which 
could provide a benefit to properties downstream. The project is leased by Groton Wind, LLC and is located on a parcel that 
is owned by Green Acre Woodlands Inc. c/o Foreco, LLC. There are no other abutting properties within ¼ mile from the 
project location. An abutter’s location map can be found in Appendix A. 
 
12.  The benefit of a project to the health, safety, and well being of the general public. 
 
The proposed project is improving the safety of the Upper Bridge. The bridge is located on the main access to the wind 
turbines located on the east ridge and its current state it susceptible to failure and collapse. These turbines are a critical 
infrastructure system and providing improved and safe access to them will benefit health, safety and well being of the 
public. 
 
13. The impact of a proposed project on quantity or quality of surface and ground water. For example, where an applicant 

proposes to fill wetlands the applicant shall be required to document the impact of the proposed fill on the amount of 
drainage entering the site versus the amount of drainage exiting the site and the difference in the quality of water 
entering and exiting the site. 

 
 
No negative impacts to the quality and quantity of surface and ground water are anticipated as a result of the proposed 
project. The project is anticipated to improve water quality of the stream by reducing sedimentation and erosion at the 
crossing and downstream, since the proposed crossing has a larger span of the existing one.  
 
14.   The potential of a proposed project to cause or increase flooding, erosion, or sedimentation. 
 
The proposed project is not anticipated to cause or increase flooding, erosion, or sedimentation. The construction of the 
bridge will provide a wider opening to allow the stream not be non-constricted which would prevent erosion, flooding and 
sedimentation. A hydraulic analysis was conducted in support of the proposed project, which demonstrates compliance with 
the NH Wetlands Bureau Stream Crossing Guidelines. See Appendix D. 
 
15. The extent to which a project that is located in surface waters reflects or redirects current or wave energy which might 

cause damage or hazards. 
 
The proposed project will have a temporary effect on the current of Clark Brook. A temporary water diversion and 
foundation dewatering is planned to allow for the construction of the new bridge. The water diversion will be removed at the 
completion of the project.  
 
16.  The cumulative impact that would result if all parties owning or abutting a portion of the affected wetland or wetland 

complex were also permitted alterations to the wetland proportional to the extent of their property rights. For example, 
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an applicant who owns only a portion of a wetland shall document the applicant’s percentage of ownership of that 
wetland and the percentage of that ownership that would be impacted. 

 
Abutting properties largely consist of undeveloped land and residential land. It is difficult to predict future development or 
alterations of these properties and their current relationship to the subject wetlands and streams beyond the boundaries 
delineated in relation to the proposed reconstruction work. However, it can be determined based on the small amount of 
permanent impact proposed (430 square feet), and the distance between the proposed work and these properties, that this 
project would not be of significant contribution to any future cumulative impacts 
 
17.  The impact of the proposed project on the values and functions of the total wetland or wetland complex. 
 
Due to the fact the impacts proposed within the project are confined to one area of the streambed that has already seen 
disturbance, the new bridge is not expected to result in measurable impacts to the functions and values of Clark Brook. It is 
proposed that with the completion of the project, the streambed in the area will also be restored using a cobble-gavel-sand 
mix, which will help simulate a natural streambed habitat and limit erosion and sedimentation.  
  
18.  The impact upon the value of the sites included in the latest published edition of the National Register of Natural   

Landmarks, or sites eligible for such publication. 
 
There would be no impact to Registered Landmarks as a result of the project since none are located within or near the 
project. The nearest Landmark to the project is Franconia Notch, which is located approximately 32 miles north of the 
project site. 
  
19.  The impact upon the value of areas named in acts of congress or presidential proclamations as national rivers, national 

wilderness areas, national lakeshores, and such areas as may be established under federal, state, or municipal laws 
for similar and related purposes such as estuarine and marine sanctuaries. 

 
There would be no impact to these national resources as none of them are located within the project area. The nearest 
named national resource area to the project site is the Sandwich Range Wilderness, located approximately 50 miles north 
of the project site. 
 
20.  The degree to which a project redirects water from one watershed to another. 
 
No water shall be redirected from one watershed to another as a result of the proposed project.  
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Application Narrative 

On behalf of Groton Wind, LLC, this Standard Dredge and Fill Application is 

submitted to the New Hampshire Department of Environmental Services (NHDES) 

Wetlands Bureau pursuant to the New Hampshire Revised Statutes Annotated RSA 

482‐A, Fill and Dredge in Wetlands, and Wetland Bureau Code of Administrative 

Rules, Chapters Env‐Wt 100 through Env‐Wt 900.  

1.0 Introduction 

The application narrative describes the proposed replacement of the “Upper Bridge,” 

which carries the private portion of Groton Hollow Road over Clark Brook in Groton, 

New Hampshire. Clark Brook is a Tier 2 stream with a watershed of approximately 

531 acres.  

 

The Upper Bridge was installed and maintained as a forestry crossing by the property 

owner, Green Acre Woodlands, as part of its forestry management activities. The 

bridge was used during the construction of the Groton Wind Farm in 2011‐2012, and 

is located within an area currently leased by Groton Wind, LLC. The bridge provides 

the primary means of access to the 24 turbine array located on the adjacent ridgelines. 

The bridge has since been damaged by high flow events, with severe scouring at the 

abutments.  

 

In assessing solutions to damaged bridge, Groton Wind has determined that complete 

replacement of the bridge is appropriate. The proposed project therefore consists of 

permanently dredging and filling 290 square feet (30 linear feet) in the bed and banks 

of Clark Brook to entirely replace the Upper Bridge with a new 19‐foot span 

consisting of a precast concrete open bottom bridge frame with new footings and 

wingwalls. Approximately 140 square feet of a forested wetland (Wetland GH8) will 

be impacted to stabilize the northwestern bank of Clark Brook to prevent potential 

future damage to the bridge. Additionally, approximately 600 square feet (60 linear 

feet) of Clark Brook will be temporarily impacted for a construction‐phase stream 

diversion. The proposed crossing will simulate the natural stream channel and fully 

meet Tier 2 stream crossing regulations. Compensatory mitigation is not required 

since the new crossing fully meets the requirements of both Env‐Wt 904.03 and Env‐

Wt 904.05. 

 

Attached appendices include project site plans showing existing conditions and 

proposed improvements, evidence of agency coordination and representative site 
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photographs. Additionally, demonstration that the project complies with the 

provisions contained in the NHDES Wetland Rules is documented in further detail 

within this narrative. 

2.0 Site Description and Existing Conditions 

The proposed project involves replacing the “Upper Bridge” that crosses over Clark 

Brook located on Groton Hollow Road at the Groton Wind Farm. The proposed 

project is located on Tax Map 9 Lot 2, which is owned by Green Acre Woodlands, Inc. 

c/o Foreco, LLC. Groton Wind, LLC leases a portion of this lot on which it operates a 

48‐MW wind farm. Refer to Figure 1 and Appendix A for property plans and abutter 

information. 

 

The existing bridge consists of a precast slab superstructure supported by stacked 

“waste‐block” concrete blocks. The minimum clear span is approximately 8.5 feet over 

Clark Brook and the roadway grade is between eight (8) and nine (9) feet above the 

average elevation of the brook. The bridge is approximately 16.6 feet wide measured 

between guardrail faces and approximately 18 feet wide measured from the outside 

face of slab. 

 

The abutment foundations are completely undermined from scour. The precast 

concrete footing sections (approximately 1 ft thick) are completely exposed with a 

significant loss of foundation soil support along the entire length of each abutment. 

Several concrete blocks have shifted and fallen out of place at the upstream and 

downstream end leading to a loss of roadway embankment along the guardrails 

behind the abutments. No channel armament or riprap along the abutments or at the 

inlet and outlet of the bridge is present. 

 

The existing crossing appears to be undersized and constricting the natural bankfull 

channel and floodplain. The constriction of the stream flow has likely resulted in the 

observed scour that had moved/or loosened several of the abutment blocks. 

 

Emergency authorization for dredging and filling approximately 225 square feet (30 

linear feet) of Clark Brook at the Upper Bridge crossing was given to VHB and Groton 

Wind, LLC on November 25, 2015 (NHDES File Number: 2014‐03346) to temporarily 

repair the crossing. The bridge was compromised due to a storm event which 

dislodged and moved several abutment blocks. The work that was completed at that 

time consisted of: 

 

 Installing temporary erosion/sedimentation control measures 

 Remove concrete abutment block that had become disengaged from the 

bridge support structure 

 Inserted boulder to act as temporary support for bridge structure 

 Attach chain from top of concrete block(s) to guard rail to hold in place 
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 Remove temporary erosion/sedimentation control measures 

 

These measures were only taken to provide a temporary fix since the abutment blocks 

had been compromised to such a large degree.  

3.0 Proposed Project Description 

The proposed project consist of carefully removing the existing bridge in its entirety 

including concrete blocks, footings, substructure slabs, and railings. The existing 

components will be removed and stockpiled at a suitable location on the property 

approved by Iberdrola Renewables. The guardrail end units and beam shall be 

salvaged and incorporated into the replacement bridge.  

 

Once the existing bridge has been removed, a new precast concrete frame for the 

proposed bridge will be put in place. Based on analysis performed by VHB, the new 

bridge has been designed with a longer span, to allow for the stream to be less 

constricted. The height of the crossing will stay the same, but the span will increase to 

19 feet. The precast frame will be placed on precast concrete footings. The wing wall 

and frame footings will be placed on crushed stone, at least 12 inches thick, wrapped 

in non‐woven geotextile.  

 

The proposed crossing will simulate, to the extent predictable, the natural stream 

channel, stream process and satisfy stream crossing regulations. The increased 

hydraulic opening will allow the stream to flow without restriction. This will have a 

positive impact on the stream at the crossing and downstream from the crossing. It 

will help reduce the risk for erosion and sedimentation since the stream will have 

adequate space to flow through the crossing. 

 

Following the construction of the bridge, the scoured portions of the streambed will 

be restored using a cobble‐gravel‐sand mix which will be placed approximately 1 foot 

thick at the bridge replacement site. The final elevation of the streambed shall blend 

into the upstream and downstream elevations. The cobble‐gravel‐sand mix shall 

consist of natural field stone, bank run gravel or natural river rock. Crushed stone 

from a quarry or other sources will not be permitted.  

 

To reconstruct the Upper Bridge, water diversion and foundation dewatering is 

anticipated. The construction will be scheduled for periods when the flows of Clark 

Brook are at a minimum. A sandbag cofferdam or similar structure will be placed 

upstream and downstream of the project site, and the stream will be diverted through 

the worksite via a flume or multiple pipes. A 10 ft x 10 ft steel splash plate or 

temporary stone fill apron will be installed downstream of the flume outlet to prevent 

erosion. Once the reconstruction has been completed the temporary water diversion 

controls will be removed. 
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Refer to Appendix B – Project Plans for further information.  

4.0 Natural Resource Descriptions 

Jurisdictional resources associated with the proposed project include the bed of Clark 

Brook. Below is a general description of the river and function and values with the 

surrounding landscape. Photographs of the referenced resources are found in 

Appendix C.  

4.1  Clark Brook  

Clark Brook is a high energy perennial stream with many large boulders, pools, riffles 

and waterfalls of small drops in elevation. The brook is not impaired for surface water 

quality (per NHDES Impaired Waters data) despite the potential for sedimentation to 

its tributaries from logging operations. Groton Hollow Road runs roughly parallel to 

the stream valley and the brook flows into the Baker River at the northerly end of 

Groton Hollow Road. There are many other tributaries that flow into Clark Brook 

along Groton Hollow Road.  

 

Clark Brook and its associated tributaries provide habitat which can support native 

brook trout (Salvelinus fontinalis) due to its clear and cold water temperatures, riffles, 

deep pools, a forested canopy, and associated feed sources. Biologists observed brook 

trout within the Clark Brook main stem. The brook trout are not expected to be 

impacted by the proposed project. 

 

VHB completed a geomorphic assessment and developed a hydraulic model of Clark 

Brook at the location of the Upper Bridge. The field assessment determined that Clark 

Brook in the project area has an average bankfull width (BFW) of approximately 14 

feet. This technical analysis is included as Appendix D. 

4.2 Wetland GH8 

A small forested wetland seep, designated “Wetland GH8” (PFO1E), approximately 

0.1 acre in size, is located along the southern side of Groton Hollow Road, to the west 

of Clark Brook. Dominant vegetation includes red maple (Acer rubrum), green ash 

(Fraxinus pennsylvanica), yellow birch (Betula allegheniensis), cinnamon fern (Osmunda 

cinnamomea) and sensitive fern (Onoclea sensibilis). A portion of Wetland HG8 was 

previously impacted by the improvements to Groton Hollow Road during the 

construction of the wind farm. (Permitting plans indicate an impact of 420 square 

feet.) Additional impacts to this wetland would be required to stabilize the 

embankment at the Upper Bridge.  
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4.3 Vernal Pools  

A comprehensive survey for vernal pools was conducted in 2010 as part of the field 

work for the wind farm construction. While several vernal pools were identified at 

that time, there are no vernal pools within the Upper Bridge project area. (The closest 

known pool is approximately 2,000 feet from the project site. See Figure 2.)  

4.4 Floodplains and Floodways  

According to the Federal Emergency Management Agency (FEMA) National Flood 

Insurance Program, Flood Insurance Rate Maps (FIRM), produced for Grafton 

County, the project does not lie within a mapped 100‐year floodplain or regulatory 

floodway. 

4.5 Rare, Threatened and Endangered Species 

A search for the occurrence of rare plant, animal, or natural communities within the 

vicinity of the proposed project was completed using the New Hampshire Natural 

Heritage Bureau’s (NHB) online DataCheck tool. The report generated from the 

DataCheck tool, dated April 27, 2015, indicated there were no known record of rare 

and exemplary natural communities near the project location. No further consultation 

with this agency is necessary. 

 

Documented correspondence with the agency listed above has been provided in 

Appendix E.  

5.0 Impact Analysis and Best Management 
Practices 

The wetland impacts for the proposed project are limited to the bed of Clark Brook 

and adjacent Wetland GH8. The project will result in 290 square feet (30 linear feet) of 

permanent impact to the streambed and 140 square feet of permanent impact to 

Wetland GH8. The total permanent impact as a result of the project would be 430 

square feet. Due to the small impact of the project, according to NHDES Wetland Rule 

[Env‐Wt 904.03(e)], compensatory mitigation is not required for this project since the 

crossing meets the requirements for a tier 2 crossing and its design features. 

 

An additional 600 square feet (30 linear feet) will be temporarily impacted for the 

installation of the temporary water diversion and foundation dewatering. The 

cofferdam and flumes that will be installed will allow water to continue to move past 

the project site but will also allow work crews to get the bridge built efficiently with 

minimal potential water quality impacts.  
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To successfully complete the proposed project the following construction steps and 

best management practices for erosion control are planned: 

 

 All reconstruction will be performed in the dry, the work will be done during 

an anticipated period of low water in Clark Brook. 

 A cofferdam and flumes will be installed to divert water away from the work 

area. The cofferdam will be constructed at an appropriate height and width 

that will allow the work area to remain dry. The cofferdam will be maintained 

watertight. 

 Debris containment, sediment and turbidity controls shall be employed at all 

times to ensure water quality of Clark Brook. 

 Excavation to bearing surfaces shall be completed with a smooth‐edged 

bucket to minimize the disturbance of sensitive glacial till. Disturbed areas 

that become yielding shall be further dewatered, excavated and backfilled 

with controlled lifts of compacted gravel backfill. 

 Control of water within the excavation site shall be conducted in such a 

manner as to prevent disturbance of the bearing soil. Well points/sumps shall 

be located outside the footing limits and properly filtered to prevent pumping 

of the soil materials below the excavation subgrade. 

 Upon completion, water diversion structures will be removed.  

6.0 Stream Crossings (Env-Wt 900) 

The proposed Upper Bridge replacement over Clark Brook must address the stream 

crossing standards outlined in the New Hampshire Administrative Rule Env‐Wt 900. 

Under this rule, stream crossings are classified as Tier 1, Tier 2, or Tier 3 based on the 

location of the project. This site meets the requirements for a Tier 2 classification as 

defined by Env‐Wt 904.03(a): A Tier 2 stream crossing must have a watershed area 

greater than 200 acres and less than 640 acres. The drainage area to the site is 531 acres 

(0.83 square mile). The site does not satisfy any of the other Tier 3 requirements as 

defined in Env‐Wt 904.04. 

 

The required Tier 2 stream crossing design criteria are provided below in italics. 

Responses on how the proposed crossing meets each requirement are provided below 

the pertinent regulations. 

 

Env‐Wt 904.03 Tier 2 Stream Crossings. 

 

(a) A tier 2 stream crossing shall be a crossing located on a watercourse where the 

contributing watershed is greater than 200 acres and less than 640 acres. 

 

The proposed project has a drainage area of 531 acres.  
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(b) Subject to (c), below, any new tier 2 stream crossing and any replacement tier 2 

stream crossing that does not meet the criteria specified for in‐kind replacement in 

Env‐Wt 904.07 shall be a span structure, pipe arch embedded with stream simulation, 

open‐bottom culvert with stream simulation, or closed‐bottom culvert embedded 

with stream simulation. 

 

The proposed structure will be full span, open‐bottom bridge structure, which allows 

for natural streambed characteristic. 

 

(c) The applicant shall use an alternative design only if a request is submitted and 

approved as specified in Env‐Wt 904.09. 

 

The proposed project fully complies with the rules for Tier 2 crossings; an alternative 

design is not proposed. 

 

(d) An existing legal crossing that would be classified as tier 2 under (a), above, may 

be repaired or rehabilitated pursuant to Env‐Wt 904.06 or replaced in kind pursuant 

to Env‐Wt 904.07. 

 

The project proposes to replace an existing deficient crossing with a new fully 

compliant span.  

 

(e) Compensatory mitigation shall not be required for: 

(1) Any new tier 2 stream crossing that meets the requirements of this section 

and Env‐Wt 904.05; or 

(2) Any tier 2 stream crossing that is repaired or rehabilitated pursuant to 

Env‐Wt 904.06 or replaced in kind pursuant to Env‐Wt 904.07. 

 

Compensatory mitigation is not required since the new crossing fully meets the 

requirements of both Env‐Wt 904.03 and Env‐Wt 904.05. 

 

(f) Plans for a tier 2 stream crossing shall be stamped by a professional engineer who 

is licensed under RSA 310‐A to practice in New Hampshire. 

 

The enclosed plans (Appendix A) have been stamped by Steven Hodgdon, PE, a 

professional engineer licensed to practice in New Hampshire.  

 

(g) Construction involving in‐stream work shall be limited to low flow conditions. 

 

Given the damage to the existing bridge, Groton Wind, LLC wishes to construct the 

replacement bridge as soon as possible. However, the period of in‐stream 

construction is anticipated to be relatively brief – perhaps a few weeks ‐ and every 

effort will be made to schedule construction during low flow.  
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(h) Crossings that require excavation in flowing water shall use best management 

practices, such as temporary by‐pass pipes, culverts, or cofferdams, so as to maintain 

normal flows and prevent water quality degradation. 

 

Sandbag cofferdams and flume pipes or similar devices will be installed temporarily 

to divert water away through the project site such that excavation in flowing water is 

not required during construction. The water diversion structures will be removed 

after construction 

 

Env‐Wt 904.05 Design Criteria for Tier 2 and Tier 3 Stream Crossings.  

 

New tier 2 stream crossings, replacement Tier 2 stream crossings that do not meet the 

requirements of Env‐Wt 904.07, and new and replacement Tier 3 stream crossings 

shall be designed and constructed: 

 

(a) In accordance with the NH Stream Crossing Guidelines, University of New 

Hampshire, May 2009, which can be downloaded for free at 

http://www.streamcontinuity.org/pdf_files/nh_stream_crossing_guidelines_u

nh_web_rev_2.pdf/; 

 

The proposed crossing will meet the requirements outlined in the NH Stream 

Crossing Guidelines, including: 

 

 Maintaining a similar crossing slope to the natural channel  

 Installing an open bottomed spanning structure  

 Creating natural channel geometry with banks to accommodate low flows 

 The proposed span of 19 feet meets the guideline of spanning at least BFW 

(14‐ft) x 1.2 + 2‐ft = 18.8‐ft 

 The proposed span would have an openness ratio of approximately 0.48, 

which exceeds the recommended ratio of 0.25. 

 

(b) With the bed forms and streambed characteristics necessary to cause water depths 

and velocities within the crossing structure at a variety of flows to be comparable to 

those found in the natural channel 

 

The proposed structure will be open‐bottom which allow for establishment of natural 

streambed characteristics. The crossing will have a natural channel geometry which 

will maintain comparable water depths and velocities to the natural channel.  

 

(c) To provide a vegetated bank on both sides of the watercourse to allow for wildlife 

passage; 

 

The recommended crossing span of 19‐feet is 5 feet beyond the measured BFW to 

allow for creation of natural banks through the crossing.  
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(d) To preserve the natural alignment and gradient of the stream channel, so as to 

accommodate natural flow regimes and the functioning of the natural floodplain; 

 

The proposed crossing will maintain a channel slope similar to the natural stream 

slope at the Site. The larger 19‐foot span will mitigate impacts to stream flow regimes 

and floodplain functions compared to existing conditions. 

 

(e) To accommodate the 100‐year frequency flood, to ensure that: 

(1) There is no increase in flood stages on abutting properties; and 

(2) Flow and sediment transport characteristics will not be affected in a 

manner which could adversely affect channel stability; 

 

The proposed crossing will pass the entire 100‐year frequency flood with freeboard, 

and will not increase flood stage on any abutting property, and will maintain flow 

and sediment transport characteristics to avoid adversely affecting channel stability.  

 

(f) To simulate a natural stream channel; and 

 

The proposed structure will be open‐bottom which allow for establishment of natural 

streambed characteristics. Following installation of the new bridge, the streambed will 

be stabilized using a cobble‐gravel‐sand mixture which simulates the natural 

streambed and will ensure bed stability at the crossing location. 

 

(g) So as not to alter sediment transport competence. 

 

The proposed crossing will simulate, to the extent practicable, the natural stream 

channel and stream processes.
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Upper Bridge Replacement

Groton Hollow Road
Groton, NH

Site Location Map

Source: USGS Quadrangle: Ashland, Mt. Cardigan, Newfound Lake, Plymouth, Rumney, Wentworth
Property Lines based on multiple sources of data including ground survey, and assessing tax maps.
Conservation Lands, Roads, and hydrography data taken from the archives on NHGRANIT. 
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Upper Bridge Replacement

Groton Hollow Road
Groton, NH

Vernal Pool and Wetland Resources

Source: USGS Quadrangle: Ashland, Mt. Cardigan, Newfound Lake, Plymouth, Rumney, Wentworth
Property Lines based on multiple sources of data including ground survey, and assessing tax maps.
Conservation Lands, Roads, and hydrography data taken from the archives on NHGRANIT. 
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Representative Site Photographs                                                                    

Upper Bridge Replacement, Groton, NH 
 

 

  

Photo 1: Pre-Emergency Authorization- Looking southeast along Groton Hollow 
Road, Upper Bridge Crossing of Clark Brook. 

Photo 2: Pre-Emergency Authorization - Looking west at Northwest corner of 
abutment #1 (downstream side) 
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Upper Bridge Replacement, Groton, NH 
 
  

Photo 3. Pre- Emergency Authorization - Looking north at the southwest corner of 
abutment #1 (upstream side) 

Photo 4. Pre- Emergency Authorization - Looking downstream along abutment #2 
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Upper Bridge Replacement, Groton, NH 
 
 

  

Photo 5. Pre- Emergency Authorization - Looking downstream from bridge. 

Photo 6. Pre- Emergency Authorization - Looking upstream from bridge. 
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Upper Bridge Replacement, Groton, NH 
 
 

  

Photo 7. Pre- Emergency Authorization - Looking upstream toward bridge. 

Photo 8. Post- Emergency Authorization - Looking southeast along Groton 
Hollow Road, Upper Bridge Crossing of Clark Brook 
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Upper Bridge Replacement, Groton, NH 
 
 

 

  

Photo 9. Post- Emergency Authorization - Looking west at Northwest corner 
of abutment #1 (downstream side). 

 

Photo 10. Post- Emergency Authorization - Looking north at the 
southwest corner of abutment #1 (upstream side) 
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Upper Bridge Replacement, Groton, NH 
 

 

  

Photo 11. Post- Emergency Authorization - Looking downstream along abutment 
#2 

 

Photo 12. Post- Emergency Authorization – Looking downstream along abutment #1  
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Upper Bridge Replacement, Groton, NH 
 

 

Photo 13: Wetland GH-8 (PFO1E), located within the project area to the northwest of the 
existing bridge. 140 square feet of permanent impact is proposed in this area.  
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To: Jebby Varughese, Iberdrola Renewables 

Doren Emmett, Iberdrola Renewables 

Michael Clayton, Iberdrola Renewables 

 

Date: 

 

December 19, 2014 

 

  Project #: 52036.06  

 

From: Ryan Lizewski, VHB Re: Upper Bridge Stream Crossing Evaluation 

Clark Brook, Groton, NH 

 

The following technical memorandum summaries VHB’s hydrologic and hydraulic analysis for the “Upper Bridge” (Site) 

over Clark Brook at the Groton Wind Farm owned and operated by Iberdrola Renewables located in Groton, New 

Hampshire. 

Existing Conditions 

VHB conducted a field visit to the Site on November 24, 2014. Steady rain through the day increased flow in Clark 

Brook albeit not near bankfull stage. The National Weather Service station in Bridgewater, NH (KNHBRIDG3) recorded 

0.81-inches of rain during the day of the site visit.  

The existing crossing is visually undersized and constricting the natural bankfull channel and floodplain. VHB observed 

significant scour at the culvert inlet and along the outer northwestern footing. The constriction of stream flows has 

likely resulted in the observed scour that has moved and/or loosened several of the 3’x3’x3’ abutment blocks. The 

crossing appears to have been temporarily improved with timber mats and soil over the existing structure. Other 

observations from the visit include:  

 Existing stream crossing is located at a meander bend, which are naturally prone to scour along the outer 

bend of the channel.  

 Existing bed material consist of cobbles and small boulders indicative of relatively high velocities and shear 

stressed during larger storm events.  

 The upstream forested floodplain has significant evidence of debris loading. VHB observed trees, branches, 

and leaves trapped on the upstream side of standing trees.  

 VHB measured the bankfull width (BFW) of Clark Brook at six locations near the crossing; three upstream and 

three downstream. The bankfull width measurements are provided in Table 1 below: 

Table 1: Band Full Width Measurements (ft) 

ID Width Description 

US #3 14.9 Meander bend, approx. 150-feet upstream 

US #2 12.5 Meander bend, approx. 90-feet upstream 

US #1 14.2 Riffle section, approx. 50-feet upstream 

DS #3 19.5 Riffle section approx. 35-ft downstream. Channel appears 

disturbed and not representative of natural BFW 

DS #2 13.8 Riffle section, approx. 95-feet downstream 

DS #1 13.5 Meander bend, approx. 130-feet downstream 

Average 13.8 Measurement DS#3 not included 
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VHB recommends using a BFW of 14-feet for the stream crossing design.  

Hydrology 

VHB estimated peak flood flows to the Site from the contributing watershed using the United States Geological 

Service (USGS) Regional Regression Equations and the New England Transportation Consortium (NETC) Regression 

Equation for Streams in New England. VHB used the USGS StreamStats web application to calculate watershed 

parameters for calculating flood flow estimates. The calculated watershed stream slope of 673 ft/mile (using the 10 

and 85 Method) is greater than the suggested maximum value of 543 ft/mile as recommended by USGS. The NETC 

regression equation are recommended for steep streams with a main channel slope that exceeds 50ft/mi with no 

maximum recommended value. The results are presented below in Table 2: 

Table 2: Estimated Annual Return Period Flood Frequency Flows (cfs) 

Storm USGS NETC 

2-year  69 59 

10-year 172 128 

25-year 239 171 

100-year 362 239 

The USGS equations estimate higher flood flows for all storm events compared to the NETC estimates. The USGS and 

NETC calculations are included with the memorandum as Attachment A. While the watershed slope is just beyond the 

recommended maximum value, we feel the USGS equations still provide acceptable flow estimates. VHB recommends 

using the higher USGS flows for the crossing design.  

Hydraulics 

VHB evaluated culvert capacity and predicted peak water surface elevations using HY-8 Culvert Hydraulic Analysis 

Program (HY-8 7.3), which is a Federal Emergency Management Agency (FEMA) approved model. The model inputs 

and results are included with this memorandum as Attachment B. VHB used existing condition surveys and 

measurements taken during the site visit to generate the culvert inputs, overtopping sections, and tail water 

conditions. VHB analyzed the crossing with the USGS flows for all recurrence intervals listed above.  

VHB evaluated the existing crossing as well as two proposed alternatives. The existing crossing is a single span 

structure with vertical abutments. For the two alternatives, VHB assumed a single span with a natural channel 

geometry and substrate as well as an embedded arch culvert. The New Hampshire Stream Crossing Guidelines from 

University of New Hampshire (UNH Guidelines) recommend a crossing span of BFW x 1.2 plus 2-feet. Based on the 

UNH guidelines, the measured 14-foot Clark Brook BFW results in a recommended span of 18.8-feet. VHB assumed a 

crossing span of 19-feet for both alternatives. The crossing structure geometries are summarized below in Table 3: 
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Table 3: Crossing Structure Geometries 

Type 

Span1 

(ft) 

Rise1 

(ft) 

Open 

Area (sf) 

Openness 

Ratio2 

Existing 9.5 5.8 55.1 3.4 

Arch 19 4.7 61.5 3.8 

Span 19 4.5 76.5 4.8 
1: Crossing dimensions are the open area dimension and do not include embedment  

2: Culvert length of 16-feet assumed for all crossing 

VHB sized the culverts to pass the 25-year storm with at least 1-foot of freeboard to the low chord of the bridge and 

accommodate the 100-year storm without submerging the inlet. Results from VHBs analysis are summarized in Table 4 

and Table 5 below.  

Table 4: Water Surface Elevation (WSE) Summary Table 

Crossing 25-Year Flow 100-Year Flow 

Type Invert3 Low Chord3 WSE3 Freeboard (ft) WSE3 Freeboard (ft) 

Existing 1188.7 1194.5 1193.10 1.40 1194.52 -0.02 

Arch 1188.7 1193.4 1192.23 1.17 1193.36 0.04 

Span 1188.7 1193.2 1192.18 1.02 1193.08 0.12 
3: Elevations presented in feet NAVD88 

Table 5: Crossing Outlet Velocity Summary Table (fps) 

Storm Existing Arch Span 

2-year 5.0 2.6 3.2 

10-year 7.9 4.3 4.6 

25-year 9.3 5.3 5.2 

100-year 10.7 6.9 6.3 

Regulatory Compliance - Stream Crossing Standards 

The proposed Upper Bridge replacement over Clark Brook must address the stream crossing standards outlined in the 

New Hampshire Administrative Rule Env-Wt 900 (the Regulations). Under this rule, stream crossings are classified as 

Tier 1, Tier 2, or Tier 3 based on the location of the project. This Site meets the requirements for a Tier 2 classification 

as defined by Env-Wt 904.03(a). A Tier 2 stream crossing must have a watershed area greater than 200 acres and less 

than 640 acres. The drainage area to the Site is 531 acres (0.83 mi2). The Site does not satisfy any of the other Tier 3 

requirements as defined in Env-Wt 904.04.  

The required Tier 2 stream crossing design criteria as defined in the Regulations are provided below in italics. 

Responses on how the proposed crossing meets each requirement are provided below the pertinent regulations. As of 

today, the proposed crossing design has not been finalized so recommendations have been provided for a few of 

responses.  
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Env-Wt 904.05 Design Criteria for Tier 2 and Tier 3 Stream Crossings. New tier 2 stream crossings, replacement Tier 2 

stream crossings that do not meet the requirements of Env-Wt 904.07, and new and replacement Tier 3 stream crossings 

shall be designed and constructed: 

(a) In accordance with the NH Stream Crossing Guidelines, University of New Hampshire, May 2009, which can be 

downloaded for free at 

http://www.streamcontinuity.org/pdf_files/nh_stream_crossing_guidelines_unh_web_rev_2.pdf/; 

The proposed crossing will meet the requirements outlined in the NH Stream Crossing Guidelines 

issues from UNH. The proposed design components for a crossing structure which satisfy the UNH 

guidelines include: 

 Maintaining a similar crossing slope to the natural channel  

 Installing an open bottomed structure or embedded culvert with natural stream bed substrate 

 Creating natural channel geometry with banks to accommodate low flows 

 Spanning at least BFW (14-ft) x 1.2 + 2-ft = 18.8-ft 

 Maintain an openness ratio of 0.25 

(b) With the bed forms and streambed characteristics necessary to cause water depths and velocities within the 

crossing structure at a variety of flows to be comparable to those found in the natural channel 

The proposed structure will be open-bottom or embedded which allow for natural streambed 

characteristics to be simulated. The crossing will have a natural channel geometry which will maintain 

comparable water depths and velocities to the natural channel.  

(c) To provide a vegetated bank on both sides of the watercourse to allow for wildlife passage; 

The recommended crossing span of 19-feet is 5 feet beyond the measured BFW to allow for creation 

of natural banks through the crossing.  

(d) To preserve the natural alignment and gradient of the stream channel, so as to accommodate natural flow 

regimes and the functioning of the natural floodplain; 

The proposed crossing will maintain a channel slope similar to the natural stream slope at the Site. 

The larger 19-foot span will mitigate impacts to stream flow regimes and floodplain functions 

compared to existing conditions. 

 (e) To accommodate the 100-year frequency flood, to ensure that: 

(1) There is no increase in flood stages on abutting properties; and 

(2) Flow and sediment transport characteristics will not be affected in a manner which could adversely affect 

channel stability; 

http://www.streamcontinuity.org/pdf_files/nh_stream_crossing_guidelines_unh_web_rev_2.pdf/
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The proposed crossing will simulate, to the extent practicable, the natural stream channel and stream 

processes including flow and sediment transport characteristics. Iberdrola Renewables owns and 

manages the surrounding land and there are no abutters in proximity to this crossing. Increases to 

abutting properties are not predicted.  

(f) To simulate a natural stream channel; and 

(g) So as not to alter sediment transport competence. 

The proposed crossing will simulate, to the extent practicable, the natural stream channel and stream 

processes.  

Conclusions 

The existing Upper Bridge stream crossing over Clark Brook significantly impacts channel stability, stream flow 

regimes, floodplain function; creates scour/erosion; and impedes aquatic organism passage. VHB determined multiple 

design options and outlined specific design criteria that should be considered for the proposed replacement structure 

so that the crossing will simulate, to the extent practicable, the natural stream channel, stream processes, and satisfy 

the stream crossing regulations.   

VHB recommends either of the crossing structures evaluated in this analysis. Other alternative bridge types including 

multi-plate steel crossings are acceptable as long as they meet the minimum recommended spans, heights, and open 

areas evaluated in this memorandum. VHB would be glad to work with Iberdrola to evaluate specific crossing designs 

from a bridge designer or manufacturer.   
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Attachment A 

Hydrology Calculations 







Hydrology Calculations

New England Transportation Consortium (NETC)

Regression Equations

Project: Upper Bridge Stream Crossing Evaluation - Iberdrola Renewables

Location: Groton, NH

Notes: Calculations based on methodology outlined in the NETC publication (NETCR81, 2010):

Q = Peak flow (cfs)

A = Drainage Area (mi2)

P = Mean annual precipitation (in)

Calculations

A 0.83 mi2

P 52 in   Obtained from the PRISM climate Group at Oregon State University

Storm Q

Q2 59 cfs

Q10 128 cfs

Q25 171 cfs

Q100 239 cfs

Estimating the Magnitude of Peak Flows for Steep Gradient Streams in New England
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Attachment B 

HY-8 Inputs and Results 
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The NH Natural Heritage database has been checked for records of rare species and exemplary natural
communities near the area mapped below. The species considered include those listed as Threatened or
Endangered by either the state of New Hampshire or the federal government. We currently have no recorded
occurrences for sensitive species near this project area.

 
A negative result (no record in our database) does not mean that a sensitive species is not present. Our data
can only tell you of known occurrences, based on information gathered by qualified biologists and reported to
our office. However, many areas have never been surveyed, or have only been surveyed for certain species.
An on-site survey would provide better information on what species and communities are indeed present.

 
This report is valid through 4/26/2016.

New Hampshire Natural Heritage Bureau

To: Stephanie Pelletier
2 Bedford Farms Drive
Suite 200
Bedford, NH  03110

Date:  4/27/2015

From: NH Natural Heritage Bureau

Re: Review by NH Natural Heritage Bureau of request dated 4/27/2015

NHB File ID:  NHB15-1470 Applicant:  Groton Wind, LLC

Location: Tax Map(s)/Lot(s):  9-2
Groton

Project Description: The proposed project will consist of removing, rebuilding
and expanding an existing bridge that crosses over Clark
Brook, known as "Upper Bridge". The existing bridge has
been temporarily improved in the past, but the proposed
project plans to remove all aspects of the current bridge
and replace it with new precast concrete frame and
decking.

Department of Resources and Economic Development DRED/NHB
Division of Forests and Lands PO Box 1856
(603) 271-2214     fax: 271-6488 Concord NH  03302-1856



New Hampshire Natural Heritage Bureau

MAP OF PROJECT BOUNDARIES FOR NHB FILE ID:  NHB15-1470

Department of Resources and Economic Development DRED/NHB
Division of Forests and Lands PO Box 1856
(603) 271-2214     fax: 271-6488 Concord NH  03302-1856
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