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1 In accordance with Env-Wq 1503.05 (c)(4), provide proof that a completed application form, checklist, plans and all other supporting 
materials have been sent or delivered to the governing body of each municipality in which the project is proposed.  Env-Wq 1503.05 (c)(4) 
also requires the applicant to provide proof  that a completed application form, checklist, plans and all other supporting materials have been 
sent or delivered to the Local River Advisory Committee, if the project is within 1/4 mi of a designated river. 

6.  BRIEF PROJECT DESCRIPTION (PLEASE DO NOT REPLY “SEE ATTACHED”)  

Improvements and upgrades to the City's Peirce Island Wastewater Treatment Facility. 

7.  IF APPLICABLE, DESCRIBE ANY WORK STARTED PRIOR TO RECEIVING PERMIT  

N/A 

8. REQUIRED QUESTIONS (PLEASE DO NOT LEAVE FIELDS BLANK. IF NOT APPLICABLE, STATE “N/A”)  

A.  Date a copy of the complete application was sent to the municipality1:  /  /    .  (Attach proof of delivery)  

B.  Total area of disturbance:  352,162 square feet 

C.   Additional impervious cover as a result of the project: 6,696 square feet  (use the “-” symbol to indicate a net reduction in 
impervious coverage). Total impervious cover: 93,023 square feet.                                                                                                     

 
D.  Total undisturbed cover: 0 square feet 

E.  Number of lots proposed: 0 

F.  Total length of roadway:  0 linear feet 

G.  Select plan type submitted:   Land Conversion  Detailed Development  Excavation, Grading & Reclamation  Steep Slope  

H.  Name of receiving waters: PISCATAQUA RIVER (TIDAL)  

Using NHDES’s Web GIS OneStop program (www2.des.state.nh.us/gis/onestop/), with the Surface Water Impairment layer turned 
on, list the impairments identified:  NITROGEN, ENTEROCOCCUS                      (enter “NA” if no pollutants are listed).   
For more guidance see: http://des.nh.gov/organization/divisions/water/wmb/tmdl/documents/onestop_gis_wgc_ref_guide.pdf 

I.   This project is within ¼ mi of a designated river (River name:   _________________) AND  
            I have notified the Local River Management Advisory Committee by providing them with a copy of the complete   
            application1, including all supporting materials, on Month:      Day:      Year:         (Attach proof of delivery)  
 
      This project is not  within ¼ mi of a designated river. 

J.  Name of species identified by the Natural Heritage Bureau as threatened or endangered or of concern:  Marsh Elder _                                         

K.  Cut volume  8                                                        cubic feet and fill volume 255                                         cubic feet within the 
100-year floodplain (enter “NA” if not within the floodplain) 

L.   Is the project within a Water Supply Intake Protection Area (WSIPA)?       YES    NO  

     Is the project within a Groundwater Protection Area (GPA)?                      YES    NO  

     Are the well setbacks outlined in Env-Wq 1508.02 being met?                  YES    NO  

Note: Guidance document titled “Using DES’s OneStop WebGIS to Locate Protection Areas” is available online.  For more 
details on   the restrictions in these areas, read Chapter 3.1 in Volume 2 of the NH Stormwater Manual.  

 



  
 

Ridge.Mauck@des.nh.gov or (603) 271-2147 
NHDES Alteration of Terrain Bureau, PO Box 95, Concord, NH  03303-0095 

www.des.nh.gov 
 

Alteration of Terrain Permit Application Form – Valid Until 01/2016                                                                                                    Page 3 of 8 
 

8. REQUIRED QUESTIONS CONTINUED 

  M.  Is the project a High Load area in accordance with Env-Wq 1502.26?      YES   NO  
        If yes, specify type of high load land use or activity? Wastewater Treatment Plant                                                                                                                         
N.  For each type of approval or permit, check "Yes" if the permit or approval type is required for your project and indicate  
    the permit number / approval date.  Indicate "Pending" if the application has been filed, but the permit has not yet been  
    issued.  Check "No" to indicate that the permit type is required, but not yet been filed with the Department.  Check "N/A"  
    if the permit or approval type is not required for your project.    

1. Water Supply Approval                           Y     N       N/A Permit number:        Pending       

2. Wetlands Permit                                     Y     N       N/A Permit number:  2015-01878   &   
2015-01866 Pending       

3. Shoreland Permit                                    Y     N       N/A Permit number:        Pending       

4. UIC Registration                                     Y     N       N/A Registration date:         Pending       

5. Large/Small Community Well Approval  Y     N       N/A Approval letter date:        Pending       

6. Large Groundwater Withdrawal Permit  Y     N       N/A Permit number:        Pending       

7. Other:                                                Y     N       N/A Permit number:        Pending       

 
 
 
 
 
 
 
 
 
 
 
 

 9.  ADDITIONAL INFORMATION  

 A.  If you have had a pre-application meeting with AoT staff, state his or her name(s):RIDGELEY MAUCK  
       Attach a copy of the meeting minutes. 

 B.  Will blasting of bedrock be required?        YES    NO   If yes, estimated quantity of blast rock: __________ cubic yards. 
If yes, standard blasting BMP notes must be placed on the plans, available at: 
http://des.nh.gov/organization/commissioner/pip/publications/wd/documents/wd-10-12.pdf  

If greater than 5,000 cubic yards of blast rock will be generated, a groundwater monitoring program must be developed and 
submitted to DES.  Contact the AoT Bureau for additional detail. 

 C.  Indicate if the project will withdraw from, or directly discharge to, any of the following water sources post-development and, if 
"Yes", indicate its purpose:    

1.  Stream or Wetland     

      Purpose: >Mimic existing conditions 

 YES    Withdrawal    Discharge  

   NO  

2.  Man-made pond created by impounding a stream or wetland 

      Purpose:       

YES    Withdrawal    Discharge   

  NO  
3.  Unlined pond dug into the water table 

      Purpose:    

 

YES    Withdrawal    Discharge  

  NO   
 

 10. CHECK ALL APPLICATION ATTA CHMENTS THAT APPLY (SUBMIT WITH APPLICATION IN ORDER LISTED)  

 LOOSE:  
 Signed application form: des.nh.gov/organization/divisions/water/aot/index.htm (with attached proof(s) of delivery) 
 Check for the application fee: des.nh.gov/organization/divisions/water/aot/fees.htm  
 Color copy of a USGS map with the property boundaries outlined (1” = 2,000’ scale) 
 A copy of the pre-application meeting minutes, if you had a pre-application meeting with AoT staff.    

  BIND IN A REPORT IN THE FOLLOWING ORDER:  
 Copy of the signed application form & application checklist (des.nh.gov/organization/divisions/water/aot/index.htm) 
 Copy of the check 
 Copy of the USGS map with the property boundaries outlined (1” = 2,000’ scale) 
 Narrative of the project with a summary table of the peak discharge rate for the off-site discharge points 
 Web GIS printout with the “Surface Water Impairments” layer turned on - www2.des.state.nh.us/gis/onestop/ 
 Web GIS printouts with the AoT screening layers turned on - www2.des.state.nh.us/gis/onestop/ 
 NHB letter using DataCheck Tool – www.nhdfl.org/about-forests-and-lands/bureaus/natural-heritage-bureau/ 
 The Web Soil Survey Map with project’s watershed outlined – websoilsurvey.nrcs.usda.gov 
 Aerial photograph (1” = 2,000’ scale with the site boundaries outlined) 

        Photographs representative of the site 
 Groundwater Recharge Volume calculations (one worksheet for each permit application):  

     des.nh.gov/organization/divisions/water/aot/documents/bmp_worksh.xls 
 BMP worksheets (one worksheet for each treatment system):  

     des.nh.gov/organization/divisions/water/aot/documents/bmp_worksh.xls 
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ATTACHMENT A:  
ALTERATION OF TERRAIN  PERMIT APPLICATION 

CHECKLIST 
 

Check the box to indicate the item has been provided or provide an explanation why the item does not apply.  
 
DESIGN PLANS 
 

 Plans printed on 34 - 36” by 22 - 24” white paper 
 

 PE stamp 
 

 Wetland delineation 
 

 Temporary erosion control measures 
 

 Treatment for all stormwater runoff from impervious surfaces such as roadways (including gravel roadways), parking 
areas, and non-residential roof runoff. Guidance on treatment BMPs can be found in Volume 2, Chapter 4 of the NH 
Stormwater Management Manual. 

 
 Pre-existing 2-foot contours 

 
 Proposed 2-foot contours 

 
 Drainage easements protecting the drainage/treatment structures 

 
 Compliance with the Wetlands Bureau, RSA 482- A http://des.nh.gov/organization/divisions/water/wetlands/index.htm.  
Note that artificial detention in wetlands is not allowed. 

 
 Compliance with the Comprehensive Shoreland Protection Act, RSA 483-B. 
http://des.nh.gov/organization/divisions/water/wetlands/cspa 

 
 Benches.  Benching is needed if you have more than 20 feet change in elevation on a 2:1 slope, 30 feet change in 
elevation on a 3:1 slope, 40 feet change in elevation on a 4:1 slope. 

 
 Check to see if any proposed ponds need state Dam permits. 
http://des.nh.gov/organization/divisions/water/dam/documents/damdef.pdf 

 
DETAILS 
 

 Typical roadway x-section 
 

 Detention basin with inverts noted on the outlet structure 
 

 Stone berm level spreader 
 

 Outlet protection – riprap aprons 
 

 A general installation detail for an erosion control blanket 
 

 Silt fences or mulch berm 
 

 Storm drain inlet protection.  Note that since hay bales must be embedded 4 inches into the ground, they are not to be 
used on hard surfaces such as pavement. 

 
 Hay bale barriers 
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 Stone check dams 

 
 Gravel construction exit 

 
 The treatment BMP’s proposed 

 
 Any innovative BMP’s proposed 

 
CONSTRUCTION SEQUENCE/EROSION CONTROL  

 
 Note that the project is to be managed in a manner that meets the requirements and intent of RSA 430:53 and Chapter 
Agr 3800 relative to invasive species. 

 
  Note that perimeter controls shall be installed prior to earth moving operations 

 
 Note that ponds and swales shall be installed early on in the construction sequence (before rough grading the site) 

 
 Note that all ditches and swales shall be stabilized prior to directing runoff to them 

 
 Note that all roadways and parking lots shall be stabilized within 72 hours of achieving finished grade 
 
 Note that all cut and fill slopes shall be seeded/loamed within 72 hours of achieving finished grade 

 
 Note that all erosion controls shall be inspected weekly AND after every half-inch of rainfall 

 
 Note the limits on the open area allowed, see Env-Wq 1505.02 for detailed information 
 
Example note: The smallest practical area shall be disturbed during construction, but in no case shall exceed 5 acres at 
any one time before disturbed areas are stabilized 

 
 Note the definition of the word “stable”  

 
 Example note: An area shall be considered stable if one of the following has occurred: 

�ƒ Base course gravels have been installed in areas to be paved 

�ƒ A minimum of 85 percent vegetated growth has been established 

�ƒ A minimum of 3 inches of non-erosive material such stone or riprap has been installed 

�ƒ Or, erosion control blankets have been properly installed. 
 

  Note the limit of time an area may be exposed 
  Example note: All areas shall be stabilized within 45 days of initial disturbance 
 

 Provide temporary and permanent seeding specifications. (Reed canary grass is listed in the Green Book; however, 
this is a  problematic species according to the Wetlands Bureau and therefore should not be specified) 

 
 Provide winter construction notes that meet or exceed our standards.   

 
 Standard Winter Notes: 
 

�ƒ All proposed vegetated areas that do not exhibit a minimum of 85 percent vegetative growth by October 15, or 
which are disturbed after October 15, shall be stabilized by seeding and installing erosion control blankets on 
slopes greater than 3:1, and seeding and placing 3 to 4 tons of mulch per acre, secured with anchored netting, 
elsewhere. The installation of erosion control blankets or mulch and netting shall not occur over accumulated 
snow or on frozen ground and shall be completed in advance of thaw or spring melt events. 

 

�ƒ All ditches or swales which do not exhibit a minimum of 85 percent vegetative growth by October 15, or which are 
disturbed after October 15, shall be stabilized temporarily with stone or erosion control blankets appropriate for 
the design flow conditions. 
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�ƒ After November 15, incomplete road or parking surfaces, where work has stopped for the winter season, shall be 
protected with a minimum of 3 inches of crushed gravel per NHDOT item 304.3. 

 
 Note at the end of the construction sequence that “Lot disturbance, other than that shown on the approved plans, shall 
not commence until after the roadway has the base course to design elevation and the associated drainage is 
complete and stable”. – This note is applicable to single/duplex family subdivisions, when lot development is not part of 
the permit. 

 
DRAINAGE ANALYSES 
 
Please double-side 8 ½” x 11” sheets where possible but, do not  reduce the text such that more than one page fits on 

one side. 
 
 PE stamp 

 
  Rainfall amount obtained from the Northeast Regional Climate Center- http://precip.eas.cornell.edu/.  Include extreme 
precipitation table as obtained from the above referenced website. 

 
 Drainage analyses, in the following order: 

 

�ƒ Pre-development analysis: Drainage diagram 

�ƒ Pre-development analysis: Area Listing and Soil Listing 

�ƒ Pre-development analysis: Node listing 1-year (if applicable), 2-year, 10-year and 50-year 

�ƒ Pre-development analysis: Full summary of the 10-year storm 

�ƒ Post-development analysis: Drainage diagram 

�ƒ Post-development analysis: Area Listing and Soil Listing 

�ƒ Post-development analysis: Node listing for the 2-year, 10-year and 50-year 

�ƒ Post-development analysis: Full summary of the 10-year storm 
 

 Review the Area Listing and Soil Listing reports 
 

�ƒ Hydrologic soil groups (HSG) match the HSGs on the soil maps provided 

�ƒ There is the same or less HSG A soil area after development (check for each HSG) 

�ƒ There is the same or less “woods” cover in the post-development 

�ƒ Undeveloped land was assumed to be in “good” condition 

�ƒ The amount of impervious cover in the analyses is correct 
 
Note: A good check is to subtract the total impervious area used in the pre analysis from the total impervious area used 
in the post-analysis. For residential projects without demolition occurring, a good check is to take this change in 
impervious area, subtract out the roadway and divide the remaining by the number of houses/units proposed. Do these 
numbers make sense? 
 

 Check the storage input used to model the ponds 
 

 Check to see if the artificial berms pass the 50-year storm, i.e., make sure the constructed berms on ponds are not 
overtopped 

 
 Check the outlet structure proposed and make sure it matches that modeled 

 
 Check to see if the total areas in the pre and post analyses are same 

 
 Confirm the correct NRCS storm type was modeled (Coos, Carroll & Grafton counties are Type II, all others Type III) 
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PRE AND POST-DEVELOPMENT DRAINAGE ARE A PLANS  
 

 Plans printed on 34 - 36” by 22 - 24” on white paper 
 

 Submit these plans separate from the soil plans 
 

 A north arrow 
 

 A scale 
 

 Labeled subcatchments, reaches and ponds 
 

 Tc lines 
 

 A clear delineation of the subcatchment boundaries 
 

 Roadway station numbers 
 

 Culverts and other conveyance structures 
 
PRE AND POST-DEVELOPMENT COLOR-CODED SOIL PLANS 
 

 11” x 17”sheets suitable, as long as it is readable   
 

 Submit these plans separate from the drainage area plans 
 

 A north arrow 
 

 A scale 
 

 Name of the soil scientist who performed the survey and date the soil survey took place 
 

 2-foot contours (5-foot contours if application is for a gravel pit) as well as other surveyed features 
 

 Delineation of the soil boundaries and wetland boundaries 
 

 Delineation of the subcatchment boundaries 
 

 Soil series symbols (e.g., 26) 
 

 A key or legend which identifies each soil series symbol and its associated soil series name (e.g., 26 = Windsor) 
 

 The hydrologic soil group color coding (A = Green, B = yellow, C= orange, D=red, Water=blue, & Impervious = gray) 
 
Please note that excavation projects (e.g., gravel pits) have similar requirements to that above, however the 
following are common exceptions/additions:  
 

 Drainage report is not needed if site does not have off-site flow. 
 

 5 foot contours allowed rather than 2 foot. 
 

 No PE stamp needed on the plans 
 

 Add a note to the plans that the applicant must submit to the Department of Environmental Services a written update 
of the project and revised plans documenting the project status every five years from the date of the Alteration of 
Terrain permit. 

 
 Add reclamation notes. 

 
See NRCS publication titled: Vegetating New Hampshire Sand and Gravel Pits for a good resource, it is posted online 
at: http://des.nh.gov/organization/divisions/water/aot/categories/publications . 
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designed with the first and second chambers having 400 cubic feet of storage per acre of contributing 
impervious area.   
 
The addition of buildings, tanks and pavement areas for the project will result in a total increase of impervious 
area of 21,270 square feet; however the total includes 14,575 square feet of new open-topped tanks that will 
capture rainfall (which becomes part of the wastewater flow).  Therefore, the total post –construction watershed 
generating stormwater runoff is being reduced, resulting in a net decrease of stormwater runoff from the site.  
 
The site is composed mostly of ledge and fills.  It is estimated that the project will require blasting of more than 
5,000 cubic yards of ledge.  A review of the NHDES One Stop Program did not reveal any drinking wells 
within 2,000 feet of the facility; therefore groundwater monitoring will not be required for the project. 
 
Historically, Peirce Island is best known as the site of Fort Washington, a star-shaped fort constructed at the 
eastern end of the island in 1775 as part of an extensive defense system of Portsmouth Harbor against the 
British in both the Revolutionary War and the War of 1812.  Fort Washington was dismantled in 1815. The 
“Peirce Island Sewage Treatment Plant” was constructed in 1965 in the location of the old fort at the east end of 
the island.  A number of archaeological investigations have been done at Peirce Island, most recently by 
Independent Archaeological Consultants.  Significant precautions are being taken to preserve remaining 
archaeological resources on the island. 
 
Due to the constrained Peirce Island WWTF site and the magnitude of the planned upgrade project, the 
construction contractor will require space for construction trailers, parking, staging, and storage outside of the 
existing fence line throughout the duration of the construction project. A Traffic Control Plan showing the 
mandatory construction access truck routes and staging plans defining the contractor’s construction staging 
locations will be part of the final submittal. These items are being finalized and will be reviewed by City 
departments. It is anticipated a review by the Portsmouth Parking and Traffic Safety Committee will be 
completed. 
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CALCULATION METHODS  
 
 
 
The drainage study was completed using HydroCAD.  The program generates runoff hydrographs for 
specified storm distributions, and performs reservoir routing using the storage indication method.  The 
criteria used for this drainage analysis is the 2-, 10-, and 50-year 24-hour Type III frequency storm 
events.  The City of Portsmouth requires an analysis of a 2-, 10-, 25- and 50-year storm events.  
Conveyance devices are sized for the 10-year event. 
 
Proposed erosion control measures are based upon recommended best management practices in the 
New Hampshire Stormwater Management Manual prepared by the New Hampshire Department of 
Environmental Services, dated December 2008, and as amended. 
 
Curve number computations are based on guidelines for high intensity soil surveys presented in the 
technical report titled: Environmental Planning for Onsite Wastewater Treatment in New Hampshire. 
 
The following modeling parameters and assumptions were incorporated into the analysis: 
 

�x Project area Hydrological Soil Groups are based on Site Specific Soil Mapping prepared by 
James H. Long, NHCSS #15. 

�x Routing technique is Dynamic-Storage-Indication method 
�x Model based on extreme precipitation values published by Cornell/UNH.   
�x Used Tc of 6 minutes for all subcatchments, since each measured Tc was less than 6 minutes.  

SCS TR-55 Urban Hydrology for Small Watersheds indicates that the minimum Tc should be 
0.1 hour or 6 minutes.  The Federal Highway Administration Hydraulic Engineering and 
NHDOT Drainage Design for Highways states that minimum time of concentration (Tc) for 
urbanized areas should not be less than 5-minutes. Extremely short Tc times can lead to 
improbable runoff values and are not appropriate for design. 

 
Altus Engineering notes that stormwater modeling is limited in its capacity to precisely predict peak 
flow rates and flood elevations.  Results should not be considered absolute due to the number of 
variables and assumptions involved in the modeling effort.  Surface roughness coefficients (n), 
entrance loss coefficients (ke), velocity factors (kv), time of concentration (Tc), and tail water 
conditions are based on subjective field observations and engineering judgment.  For design purposes, 
curve numbers (CN) describe the average conditions.  However, curve numbers will vary from storm to 
storm depending on the antecedent runoff conditions (ARC).  Modeling to simulate an actual storm 
event requires measurement of the pre-storm ARC to adjust the CN for the event.  Also, higher flood 
elevations than predicted by modeling could occur if drainage channels and culverts are not maintained 
and become blocked by debris before or during the storm event. Siltation, blockage or damage to 
culverts or storm drains will impact flow capacity of the structures.  Structures should be re-evaluated 
if future changes occur within drainage basins. 



  . 
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SUMMARY 
 
 
Pre-Development 
 
James H. Long, CSS, CWS completed a Site Specific Soil Survey (SSSS) for the site.  The survey 
results are shown on the Sheet WS-1 & WS2, Pre- and Post-Development Site Specific Soils Plan.  
Soils determination was based on New Hampshire Supplement of Site-Specific Soil Mapping 
Standard for New Hampshire and Vermont, Version 4.0, February 2011 and disturbed areas were 
identified using the Disturbed Soil Mapping Unit Supplement for DES AoT Site Specific Soil Maps. 
The survey indicates that the hydrological soil group is predominately B with a small portion being 
C, where it’s not ledge. 
 
The pre-development watersheds are delineated on the accompanying Sheet WS-1A, Pre-
Development Watershed Plan.  Flow from the site flows radially outward.  The majority of runoff 
discharges at existing two (2) drainage outfalls.  Sheet flow from the remaining watersheds and the 
drainage outfalls flows directly into the tidal waters of Piscataqua River.  The overall site runoff was 
analyzed at one (1) point of analysis (POA), the Piscataqua River.   
 
 
Post-Development 
 
The post-development conditions were analyzed at the same discharge point as the pre-development 
conditions.  The post-development watersheds are delineated on the accompanying Sheet WS-2A, 
Post-Development Watershed Plan.  Modifications to the delineated areas and associated ground 
cover were made to sub-catchments to account for the improvements to the property. 
 
 
Drainage Analysis 
 
A complete summary of the flow conditions is included in Appendix A.  The following compares 
pre- and post-development peak flow rates at the point of analysis: 
 

P.O.A. 2 Yr. Storm 
(3.84 in.) 

10 Yr. Storm 
(5.04 in.) 

25 Yr. Storm 
(6.00 in.) 

50 Yr. Storm 
(6.84 in.) 

 Q out (c.f.s.) Q out (c.f.s.) Q out (c.f.s.) Q out (c.f.s.) 
     Pre (7R) 6.27 12.02 16.68 21.09 
     Post (7R) 6.07 10.80 15.29 19.04 
     Net Change    -0.20 cfs      -1.20 cfs     - 1.30 cfs     - 2.02 cfs 



  . 
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Facility Outfalls  
     
Northerly Outfall  (towards deep river channel) 

P.O.A. 2 Yr. Storm 
(3.84 in.) 

10 Yr. Storm 
(5.04 in.) 

25 Yr. Storm 
(6.00 in.) 

50 Yr. Storm 
(6.84 in.) 

 Q out (c.f.s.) Q out (c.f.s.) Q out (c.f.s.) Q out (c.f.s.) 
     Pre (1P) 1.89 3.44 4.68  5.83 
     Post (1aP) 4.23 7.25 9.62 11.84 
     Net Change     6.12 cfs      3.81 cfs     4.94 cfs      6.01 cfs 
     
     
Southerly Outfall (toward Shapleigh Island) 

P.O.A. 2 Yr. Storm 
(3.84 in.) 

10 Yr. Storm 
(5.04 in.) 

25 Yr. Storm 
(6.00 in.) 

50 Yr. Storm 
(6.84 in.) 

 Q out (c.f.s.) Q out (c.f.s.) Q out (c.f.s.) Q out (c.f.s.) 
     Pre (5P) 1.98 3.68 5.04 6.33 
     Post (60P) 0.00 0.48 0.85 0.98 
     Net Change    -1.98 cfs    -3.20 cfs   - 4.19 cfs  - 5.35 cfs 

 
 
Conclusion 
 
Comparison of the pre- and post-development stormwater runoff conditions indicates an overall 
decrease of peak flow from the site.   Treatment of the WWTF’s impervious areas is provided by the 
rain garden, level spreader and WQI.  The existing 15” outfall (northerly outfall towards deep river 
channel) was upgraded with a new 21” outfall to reduce the outfall’s velocity and headwaters within 
the closed drainage system.  With the introduction of these best management practices, stormwater 
quality from the site is expected to improve. 



  . 
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EROSION CONTROL MEASURES 
 
 
Permanent and temporary measures for erosion and sediment control are shown on the site plans.  
Temporary erosion control measures for perimeter control include the construction of siltation 
barriers, and two (2) stabilized construction entrances to minimize the transport of sediments and to 
prevent erosion during construction.  Permanent erosion control measures include embankment 
stabilization, water quality inlet, rain garden and level spreader, loam and seed of side slopes, and 
naturally vegetated filter strips. 
 
A complete description of the permanent and temporary erosion control measures can be found on 
the accompanying plans and detail sheets.  The project is subject to USEPA’s NPDES Stormwater 
Permit Program requirements. A Stormwater Pollution Prevention Plan (SWPPP) will be developed 
prior to the start of construction and modified as needed throughout the construction period to 
address changing site conditions and contractor operations.  Each site operator will file a Notice of 
Intent (NOI) at least 14 days prior to construction to obtain permit coverage.  A Notice of 
Termination (NOT) will be filed upon completion of construction. 





OneStop Program GIS
OneStop Program GIS Map 

Map Scale = 1 : 47816  (1" = 0.8 miles or  3985 feet)

The information contained in the OneStop Program GIS is the best available according to the procedures and 
standards of each of the contributing programs and of th e GIS. The different programs are regularly maintaining the 
information in their databases. As a result, the GIS may not always provide access to all existing information, and it 
may occasionally contain unintentional inaccuracies. The Department can not be responsible for the misuse or 
misinterpretation of the information presented by this system.

Map prepared 7/13/2015 12:12:52 PM
Developed in 

cooperation with
NH GRANIT

Page 1 of 1OneStop Program GIS Map

7/13/2015http://www2.des.state.nh.us/gis/onestop/printmap.asp?title=OneS...



OneStop Program GIS
OneStop Program GIS Map

Map Scale = 1 : 37657  (1" = 0.6 miles or 3138 feet)

The information contained in the OneStop Program GIS is the best available according to the procedures and
standards of each of the contributing programs and of th e GIS. The different programs are regularly maintaining the
information in their databases. As a result, the GIS may not always provide access to all existing information, and it
may occasionally contain unintentional inaccuracies. The Department can not be responsible for the misuse or
misinterpretation of the information presented by this system.

Map prepared 6/5/2015 3:03:03 PM
Developed in

cooperation with
NH GRANIT

OneStop Program GIS Map http://www2.des.state.nh.us/gis/onestop/printmap.asp?title=OneStop_Pr...

1 of 1 6/5/2015 3:03 PM





OneStop Program GIS
OneStop Program GIS Map

Map Scale = 1 : 35908  (1" = 0.6 miles or 2992 feet)
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INTRODUCTION 
�1
On�1June�12,�12014�1a�1botanist�1with �1Normandeau �1Associates,�1Inc.�1(Normandeau),�1under �1contract�1to�1
Altus �1Engineering�1and�1AECOM, �1completed�1surveys�1for �1marsh�1elder�1(Iva�1frutescens),�1listed�1as�1
rare�1by�1the�1State�1of�1New �1Hampshire, �1on�1the�1eastern�1end�1of�1Peirce�1Island�1in�1Portsmouth,�1New �1
Hampshire. �1�1The�1New �1Hampshire �1Natural �1Heritage�1Bureau�1(NHB)�1identified �1marsh�1elder�1at�1
several�1locations�1on�1and�1in�1the�1vicinity �1of�1Peirce�1Island�1(Appendix �1A).�1�1The�1surveys�1were�1
focused�1on�1the�1vicinity�1of�1the�1Peirce�1Island�1Waste�1Water�1Treatment�1Facility �1(WWTF)�1and�1
included �1areas�1of�1proposed�1disturbance�1as�1well�1as�1the�1general�1WWTF�1grounds.�1�1This�1report �1
outlines�1the�1methods�1and�1results�1of�1that�1survey,�1including �1a�1brief �1overview �1of�1the�1biological �1
characteristics�1of�1marsh�1elder.�1
�1

MARSH ELDER BIOLOGY 
�1
Marsh�1elder�1is�1an�1exclusively �1coastal�1shrub�1found �1along�1saline�1beaches,�1commonly�1at�1the�1limit �1of�1
high �1tide�1from �1Nova�1Scotia�1south�1to�1Texas.�1�1Leaves�1are�1narrow �1to�1elliptic, �1thickened�1slightly, �1and�1
oppositely �1branched�1with �1leaf�1scars�1that�1completely �1encircle�1the�1twig.�1�1Greenish�,white�1flowers �1
are�1borne�1in�1clusters�1at�1the�1ends�1of�1the�1branches�1and�1bloom�1from �1September�1to�1October�1in�1this�1
region.�1�1Mature �1plants�1can�1reach�18�1to�111�1feet�1in�1height.�1(Haines�12011,�1USDA�12002,�1Petrides�11972).�1
�1
Marsh�1elder�1is�1not�1tolerant �1of�1prolonged�1saltwater�1intrusion, �1although �1it �1does�1not�1typically �1
compete�1well �1with �1robust�1upland �1plant �1species.�1�1However;�1marsh�1elder�1does�1tolerate�1a�1small�1
amount �1of�1saline�1influence,�1which �1allows�1it �1to�1occupy�1the�1narrow �1band�1between�1the�1upland �1
vegetation�1above�1the�1high �1salt�1marsh�1and�1the�1lands�1that�1are�1subject�1to�1greater�1tidal �1influence�1
below.�1�1It�1has�1been�1found �1that�1the�1most�1robust�1growth �1occurs�1at�1locations�1that�1are�1flooded �16�,7%�1
of�1the�1time�1during �1the�1growing �1season.�1�1Greater�1flooding �1regimes�1result�1in�1increased�1mortality, �1
with �1zero�1shrub�1growth �1recorded�1for �1areas�1subject�1to�1flooding �1for �1greater�1than�130%�1of�1the�1
growing �1season�1(Thursby �1and�1Abdelrhman�12004).�1�1Marsh�1elder�1is�1an�1important �1component�1to�1
the�1shoreline�1as�1the�1last�1line�1of�1defense�1for �1protection �1from �1shoreline�1erosion.�1
�1

SURVEY METHODS 
�1
The�1life �1history �1of�1marsh�1elder�1demonstrates�1that�1the�1species�1is�1typically �1confined�1to�1a�1narrow �1
band�1between�1the�1intertidal �1shore�1and�1areas�1unaffected�1by�1the�1normal �1tidal �1range.�1�1Therefore,�1
field �1surveys�1were�1directed�1at�1areas�1in�1the�1vicinity�1of�1the�1observable�1height�1of�1tide,�1as�1
determined �1by�1the�1uppermost�1wrack �1line�1or�1water�1stained�1shoreline�1visible�1at�1the�1time�1of�1
survey.�1�1This�1is�1coincident�1with �1the�1Highest�1Observable�1Tideline �1(HOTL) �1previously �1identified �1



Normandeau Associates, Inc. 

 Marsh Elder (Iva frutescens)  Survey Report 2 

by�1Normandeau �1(see�1Wetland�1and�1Shoreland�1Report�1dated�1October�116,�12015).�1�1Potential�1marsh�1
elder�1individuals �1were�1keyed�1to�1species�1using�1the�1most�1recent�1edition �1of�1Flora�1Novae�1Angliae�1
(Haines�12011).�1�1When�1an�1individual �1or�1group �1of�1marsh�1elder�1was�1identified, �1data�1collected�1
included �1information �1on�1the�1general�1health�1and�1vigor �1of�1the�1population, �1stem�1count�1and�1density,�1
and�1characteristics�1of�1the�1surrounding �1environment.�1�1These�1data�1were�1used�1to�1complete�1NHB �1
data�1sheets�1for �1submittal �1to�1the�1agency�1for �1inclusion �1into �1their �1records.�1�1Populations�1were�1
located�1using�1a�1Trimble �1Geo�16000�1Global�1Positioning�1System�1(GPS)�1unit �1capable�1of�1sub�,meter�1
accuracy.�1�1The�1width�1of�1the�1population �1parallel �1to�1the�1shore�1was�1estimated�1at�1each�1point �1taken�1
within �1the�1population. �1�1�1
�1

SURVEY RESULTS 
�1
Over�1500�1individuals �1of�1the�1target�1species,�1marsh�1elder,�1were�1located�1during �1the�1June�12,�12014�1
survey�1effort.�1�1All�1marsh�1elder�1were�1observed�1to�1be�1stunted,�1and�1contain�1approximately�150�,60%�1
dead�1stems,�1mostly �1confined�1to�1the�1upper �1portions �1of�1the�1plant.�1�1One�1population �1containing �1four�1
subpopulations �1was�1identified�1along�1the�1southern�1shore�1of�1Peirce�1Island,�1along�1the�1edge�1of�1a�1
small�1cove�1west�1of�1the�1WWTF.�1�1The�1population �1formed �1a�1narrow �1band�1immediately �1above�1the�1
highest�1observed�1wrack�1line�1along�1the�1shore.�1�1Subpopulation�11�1is�1the�1longest�1continuous�1band�1of�1
marsh�1elder�1observed,�1extending�1from �1a�1rock�1outcrop�1on�1the�1west�1end�1of�1the�1cove,�1to�1the�1edge�1of�1
a�1small�1freshwater �1wetl and�1area�1(Wetland�1“A” �1as�1previously �1delineated�1by�1Normandeau). �1�1The�1
other�1three�1subpopulations�1are�1much�1smaller�1and�1extend�1along�1the�1eastern�1side�1of�1the�1cove�1until �1
adjacent�1upland �1vegetation�1density�1increased�1and�1marsh�1elder�1was�1no�1longer�1observed�1
(Appendix �1B).�1�1All�1individuals �1were�1observed�1to�1be�1in�1feeble�1to�1very �1feeble�1vigo r,�1and�1averaged�1
3�,feet�1in�1height�1(Appendix �1C).�1�1A�1data�1form �1documenting�1the�1population �1was�1completed�1for �1
submittal �1to�1NHB �1(Appendix �1D).�1�1Table�11�1contains�1a�1summary �1of�1the�1information �1recorded�1on�1
the�1subpopulations. �1
�1
�1 Table �11:�1Summary �1of�1marsh�1elder �1(Iva �1frutescens)�1survey.�1

Subpopulation �1
Number �1of�1
Individuals �1

Vigor �1
Subpopulation �1

Size�1(sq.�1ft.)�1
1�1 400+�1 Very�1Feeble�1 4277�1
2�1 125�1 Feeble�1 612�1
3�1 31�1 Very�1Feeble�1 322�1
4�1 14�1 Very�1Feeble�1 217�1

�1
�1
Associated�1upland �1species�1included �1staghorn�1sumac�1(Rhus�1hirta),�1autumn �1olive �1(Eleagnus�1
umbellata),�1Asian�1bittersweet�1(Celastrus�1orbiculatus),�1and�1speckled�1alder�1(Alnus�1incana�1ssp.�1rugosa).�1�1
The�1saline�1areas�1downslope �1of�1the�1marsh�1elder�1contained�1over�150%�1unvegetated�1substrate,�1as�1
well�1as�1a�1mixture�1of�1cordgrass�1(Spartina�1sp.).�1�1�1
�1
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DISCUSSION 
�1
Based�1on�1current �1construction �1plans,�1the�1construction �1area�1is�1located�1away�1from �1the�1identified�1
marsh�1elder�1(Appendix �1E).�1�1There�1is�1a�1staging�1area�1at�1the�1location�1of�1the�1dirt �1parking �1lot/snow �1
storage�1area�1adjacent�1to�1Subpopulation �11.�1�1Presently�1there�1is�1a�1row �1of�1bollards �1along�1the�1
perimeter �1of�1the�1lot �1which �1would �1be�1an�1appropriate �1guideline �1for �1limits. �1�1Care�1should �1be�1taken�1
to�1establish�1the�1limit �1for �1construction �1trailer �1placement�1and�1the�1staging�1of�1construction �1
materials.�1�1Current�1erosion�1control �1plans�1show�1the�1limits �1of�1erosion�1controls�1approximately�140�1
feet�1from �1the�1marsh�1elder�1population. �1�1If�1no�1construction �1activity�1occurs�1outside�1of�1the�1erosion�1
control �1lim its,�1the�1project�1should �1not�1result�1in�1compromising �1this�1population �1of�1marsh�1elder.�1�1
� 1 � 1
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New Hampshire Natural Heritage Bureau - Plant Record 
 

Marsh Elder (Iva frutescens) 
 
Legal Status Conservation Status 
Federal: Not listed Global: Demonstrably widespread, abundant, and secure 
State: Listed Threatened State: Imperiled due to rarity or vulnerability 
 
Description at this Location 
Conservation Rank: Excellent quality, condition and landscape context ('A' on a scale of A-D). 
Comments on Rank: This rank may be for the state rather than relative to others in the region. 
  
Detailed Description: 1996: Constant observation since 1953 reported, including all stages of phenology and age 

structure. 1982: Good clump observed. 
General Area: 1996: On shores of several islands and peninsulas in the more or less enclosed bay system. 

Associated plant species: Solidago sempervirens (seaside goldenrod), Juncus gerardii (salt 
marsh rush), Spartina patens (salt-meadow cord-grass), Triglochin maritimum (arrow-grass), 
Elymus virginicus (Virginia wild rye), Atriplex patula (narrow-leaved orach), and Artemisia 
vulgaris (common mugwort). Substrate: gravel and marsh peat and muck. 1982: On shore at 
Pleasant Point. 

General Comments:  
Management 
Comments: 

 

 
Location 
Survey Site Name: Little Harbor, back channel 
Managed By: Little Harbor Trust 
    
County: Rockingham USGS quad(s): Kittery (4307016) 
Town(s): Portsmouth Lat, Long: 430409N, 0704409W 
Size:  57.8 acres Elevation: 10 feet 
  
Precision: Within (but not necessarily restricted to) the area indicated on the map. 
  
Directions: In the vicinity of Rte. 1B which encircles the Little Harbor back channel from Portsmouth to New 

Castle and Rye. Many of the sites are visible only by boat. 
 
Dates documented 
First reported: 1953 Last reported: 1996-04-01 
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Marsh Elder (Iva frutescens) Survey Report E-2 

�1

�1
Photo�11:�1Subpopulation �11,�1western�1end.�1�1The�1marsh�1elder�1is�1the�1very �1narrow, �1low �,growing�1
shrub�1between�1the�1herbaceous�1saltmarsh�1species�1and�1the�1dense�1upland �1vegetation.�1
�1

�1
Photo�12:�1Subpopulation �11,�1along�1road.�1�1The�1marsh�1elder�1(narrow, �1gray�1band�1of�1vegetation)�1is�1
very �1short�1in�1this�1location�1and�1is�1subject�1to�1roadside�1disturbance.�1



Normandeau Associates, Inc. 

Marsh Elder (Iva frutescens) Survey Report E-3 

�1
Photo�13:�1Subpopulation �12.�1�1This�1is�1the�1widest �1band�1of�1marsh�1elder�1in�1this�1population, �1likely �1due�1
to�1the�1wide,�1gentle�1gradient �1of�1the�1shore.�1
�1

�1
Photo�14:�1Subpopulation �14.�1�1This�1subpopulation �1is�1the�1least�1numerous,�1with �1individuals �1
overtopped �1by�1the�1adjacent�1upland �1vegetation�1(upper �1left).�1

�1
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