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Town Clerk/Tax Collector 603-772-4741 

Select Board’s Office/Administration/Assessing 603-772-7391 
Code Enforcement/Building Inspections/Planning 603-772-7391 

 
 
 
 
 

PLANNING BOARD MEETING AGENDA 

March 6, 2024, 7:00 pm 

Stratham Municipal Center 

10 Bunker Hill Avenue, Stratham NH 

 

1. Call to Order/Roll Call 

2. Review and Approval of Minutes: 

a. February 21, 2024 Planning Board Minutes 

 

3. Public Hearing (New Business): 
 

a. Chinburg Properties, Inc. (Applicant), Lanzillo Irrevocable Trust (Owner) - Request 

for approval of a proposed conventional subdivision of 189 Bunker Hill Avenue, 

Tax Map 6, Lot 167, into six buildable lots served by a new road. The parcel is Zoned 

Residential/Agricultural. Application submitted by Beals Associates, 70 Portsmouth 

Avenue, Stratham, NH 03885. 

 

4. Public Meeting: 
 

a. Other Business: 

1. Legislative Updates (as necessary) 

2. Planning Board Goals for 2024/2025 

 

5. Adjournment 

 
 

No new agenda items will be heard after 10:00 pm subject to the discretion of the Planning 
Board Chair. Full text of the agenda and related information can be found on file with the 
Stratham Planning Department and posted on the Town website at 
https://www.strathamnh.gov/planning-board . All interested persons may be heard. Persons 
needing special accommodations and /or those interested in viewing the application materials 
should contact the Stratham Planning Department at (603) 772-7391 ext. 180. 

 

https://www.strathamnh.gov/planning-board


 

Page 1 of 5 
 

Stratham Planning Board Meeting Minutes 1 

February 21, 2024 2 

Stratham Municipal Center 3 

Time: 7:00 pm 4 

 5 

Members Present: Thomas House, Chair 6 

   Mike Houghton, Select Board’s Representative 7 

   Chris Zaremba, Regular Member 8 

John Kunowski, Regular Member 9 

Nate Allison, Alternate Member 10 

 11 

Members Absent: David Canada, Vice Chair  12 

   13 

Staff Present:  Mark Connors, Director of Planning and Community Development 14 

 15 

1. Call to Order/Roll Call  16 

  17 

Mr. House called the meeting to order at 6:59 pm and took roll call.  18 

 19 

2. Approval of Minutes  20 

 21 

a. January 17, 2024 22 

 23 

Mr. Zaremba made a motion to approve the January 17, 2024 meeting minutes. Mr. 24 

Kunowski seconded the motion. All voted in favor and the motion passed. 25 

 26 

3. Public Meeting: 27 

 28 

a. Lindt & Sprungli USA, Inc. (Applicant & Owner) - Request for approval of an Expedited Site Plan 29 

Review Application to construct a proposed 600-foot addition to an existing manufacturing and 30 

office use at One Fine Chocolate Place, Tax Map 3, Lot 1, Zoned Industrial. Applicant is 31 

represented by The H.L Turner Group, 27 Locke Road, Concord, NH. 32 

 33 

Mr. Connors introduced the application. The Lindt facility is the largest commercial/industrial use 34 

in town. This project is a small addition on the front side of the building closest to Marin Way. He 35 

stated this is a secure facility and the addition will likely not be visible from the right of way. Due 36 

to the size of the building and the lack of needed waivers, this project meets the requirements for 37 

expedited Site Plan Review which does not require a public hearing. 38 

 39 

Douglas Brodeur from the HL Turner Group spoke on behalf of the Applicant. He directed the 40 

Board’s attention to the cover sheet and described the location of the project as well shielded from 41 

any residential abutters and will also be difficult to see from the right of way. Mr. Brodeur stated 42 

there is one change from the submitted plans. Two inches was added to one side of the building 43 

and four inches to the other side for a total of 12 square feet. The purpose of the addition is to 44 
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house mechanical equipment for the processing. As such there will be no additional employees, 45 

traffic, or parking. Regarding stormwater the Applicant does not believe it is necessary to perform 46 

an analysis as this is only an additional 630 square feet of roof to an existing million and a half 47 

square feet of impervious area. It will drain to the front fire pond that was approved for stormwater 48 

treatment as a retention basin. Mr. Brodeur added that the capacity of the basin was reviewed 49 

during the last application and there is excess capacity available for this project. The building will 50 

be single story, about 12 feet inside, and about 15 feet on the exterior roofs. There is a fourth 51 

transformer pad adjacent to the building along with some relocation of water lines and there will 52 

be no mechanical equipment mounted on the roof or exterior. 53 

 54 

Mr. Houghton asked if there are any exhaust fans. Mr. Brodeur replied his understanding is there 55 

is nothing. 56 

 57 

Mr. Kunowski asked if the pumps to be housed in the space are being relocated from another part 58 

of the facility or if they are additional pumps. Mr. Brodeur replied they are additional in order to 59 

bring some new manufacturing lines into the facility. Mr. Kunowski asked if any demolition is 60 

proposed. Mr. Brodeur replied there will be some selective demolition for penetrations to the 61 

existing wall for piping. There is a small pump house on one side of the building that is about 6 62 

feet by 6 feet, that is for the future doorway to go between the existing building and into this one. 63 

There is equipment currently in that space that will be relocated in the future.  64 

 65 

Mr. House asked if there will be any noise generation. Mr. Brodeur replied that there will be 66 

insulated metal panels like in the existing facilities and they are very sound attenuating. Mr. 67 

Houghton asked if they are four or six inch walls. Mr. Brodeur replied he thinks they are six inch 68 

walls that are made out of sheet metal with spray foam on the interior.  69 

 70 

There were no further questions from the Board and Mr. House requested a motion to open the 71 

meeting to the public. 72 

 73 

Mr. Zaremba made a motion to open the meeting to the public. Mr. Kunowski seconded the 74 

motion. All voted in favor and the motion passed. 75 

 76 

Mr. House announced that no members of the public were present.  77 

 78 

Mr. Zaremba made a motion to close the meeting to the public. Mr. Kunowski seconded the 79 

motion. All voted in favor and the motion passed. 80 

 81 

Mr. Zaremba asked if all construction will be done during normal business hours. Mr. Brodeur 82 

replied that he assumes so. Mr. Zaremba asked Mr. Connors if the Town has a requirement for 83 

that. Mr. Connors replied that we don’t have a specific ordinance for construction, but the general 84 

noise ordinance would apply. Mr. Houghton suggested that be included as a condition of approval. 85 

 86 

Mr. Connors presented the following conditions of approval: 87 

1. A note shall be added to the plan that the proposed addition is for a utility room and will not 88 

directly incur any additional employees or traffic to the facility.  89 

2. The applicant shall work with the Town Planner to incorporate minor technical revisions into 90 

the plans. 91 

3. The applicant shall work with the Town Planner to ensure the application meets the letter, 92 

spirit, and intent of the Town’s Stormwater Regulations.  93 
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4. The applicant shall be responsible to obtain any associated state or federal permits and the 94 

permit numbers shall be noted on the plan. 95 

 96 

Mr. Houghton stated that condition 5 should be that construction will take place during normal 97 

business hours. Mr. Connors suggested 7:00 am to 7:00 pm. 98 

 99 

Mr. House asked if there will be any new landscaping. There will be some grass to the sidewalks. 100 

Mr. House asked if the transformer location was approved by the utility company. Mr. Brodeur 101 

replied yes. 102 

 103 

Mr. House called for a motion if there are no additional questions. 104 

 105 

Mr. Kunowski made a motion that the Planning Board approve the Expedited Site Plan 106 

Review application to construct a 600 square foot addition to the existing manufacturing 107 

office use at 1 Fine Chocolate Place, Tax Map 3, Lot 1, Zoned Industrial, consistent with the 108 

site plan and associated materials submitted by Turner Group subject to the following 109 

binding conditions: 110 

1.  A note shall be added to the plan that the proposed addition is for a utility room and 111 

will not directly incur any additional employees or traffic to the facility.  112 

2.  The applicant shall work with a town planner to incorporate minor technical revisions 113 

into the plans.  114 

3.  The applicant shall work with the Town Planner to ensure the application meets the 115 

letter of spirit and intent of the Town’s stormwater regulations. 116 

4.  The applicant shall be responsible to obtain any associated state and federal permits 117 

and the permit number shall be noted on the plan.  118 

5.  Construction will be limited to the hours of 7am and 7pm. 119 

Mr. Zaremba seconded the motion. All voted in favor and the motion passed. 120 

 121 

b. Other Business: 122 

 123 

1. Stratham RPC TAC Member Recommendation 124 

 125 

Mr. Connors explained that the TAC is the advisory committee of the Regional Planning 126 

Commission and every town is assigned a member. The committee that meets monthly. Stratham’s 127 

representative has typically been the town planner. The new term expires on December 31, 2025 128 

and the Planning Board needs to nominate someone to serve in this role. Mr. Connors is happy to 129 

continue in the role and Susan Connors, the Planning Project Assistant would serve as the alternate. 130 

 131 

Mr. House made a motion to nominate Mark Connors to serve as Stratham’s TAC member 132 

of the Regional Planning Commission with Susan Connors as the alternate. Mr. Houghton 133 

seconded the motion. All voted in favor and the motion passed. 134 

 135 

2. Legislative Update 136 

 137 

Mr. Connors presented some proposed Legislations that are only in the early stages. 138 

 139 

House Bill 1291 relates to Accessory Dwelling Units and would require Towns to allow two ADUs 140 

per property. One would be detached which Stratham already allows. One ADU would be allowed 141 

by right and the second would require a Conditional Use Permit or a Special Exception. There is 142 
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some text in the bill that says towns could establish a minimum lot size of half an acre. There is a 143 

committee hearing on March 8.  144 

 145 

House Bill 1359 would expand the definition of abutter. Currently, we are required to notify 146 

anyone who whose property touches or is across the street from the subject property. The bill 147 

would define abutters to those within 50 feet of the property boundaries. It would also allow 148 

abutters to appeal a ZBA application. Currently an abutter must raise an objection at the hearing 149 

to be able to appeal the decision. 150 

 151 

House Bill 1399 would allow the conversion of single family homes to duplexes without 152 

discretionary review or hearing if the conversion does not involve demolition and more than 25% 153 

of exterior walls. This would affect Stratham because we have a higher minimum lot size for 154 

duplexes. With this bill if a property owner had only two acres, they could convert to a duplex 155 

where currently they could not in Stratham. Mr. Houghton asked if that would be only in Zones 156 

that allow duplexes. Mr. Connors replied yes. Mr. Zaremba asked if we can still require the larger 157 

lot size. Mr. Connors replied no as long as they are not dramatically changing the exterior of the 158 

building.  159 

 160 

Senate Bill 538 is a miscellaneous group of changes. It would allow the Select Board to approve 161 

amendments to the Zoning Ordinance instead of having to go to ballot. It would also extend 162 

property tax relief, incentives to the conversion of office space to residential uses. And it would 163 

provide some density bonuses for workforce housing if the town does not already have them on 164 

the books, which Stratham does.  165 

 166 

House bill 1567 would require municipalities to permit home based care (family care and group 167 

family care) by right including an accessory use to primary residential and not subject to Site Plan 168 

review in residential districts 169 

 170 

Senate Bill 471 would establish a 45 mile per hour speed limit on rural highways. Mr. Connors is 171 

not sure exactly of the definition of rural highways, but he suspects that Route 33 would qualify 172 

north of the traffic circle. 173 

 174 

House Bill 1483 would allow municipalities to include provisions to ensure there's adequate water 175 

supply to support existing or anticipated future land uses, including minimum private well testing. 176 

The committee hearing for that was today so Mr. Connors is not sure of the outcome.  177 

 178 

House Bill 1215 would exempt subdivision plats, site plans, and building permits from changes to 179 

local ordinances and state building codes after they are approved.  180 

 181 

Senate Bill 364 would establish a historic housing preservation tax program administered by the 182 

Housing Finance Authority. This bill has gone through the committee and has sought to pass 183 

recommendation from the Senate Committee.  184 

 185 

HB 1602 would expand the authority of the Housing Appeals Board to hear appeals state agency 186 

permits where it is currently limited to municipal decisions.  187 

 188 

3. Draft Open Space & Connectivity Plan Update 189 

 190 

Mr. Connors presented the draft Open Space and Connectivity Plan. It is in a story map format that 191 
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is designed to be read online. It can be downloaded as a pdf but it is more effective to be viewed 192 

online as there are some interactive features. The Town is accepting comments on the draft for 30 193 

days. 194 

 195 

4. Staff Request for Third Party Engineering Review: 189 Bunker Hill Avenue six-lot subdivision 196 

application 197 

 198 

Mr. Connors stated that the formal application was submitted for this project and the public hearing 199 

is scheduled for early March. He recommends that the Board not get into a discussion about the 200 

project at this meeting as the abutters are in the process of being notified. But he would like to get 201 

started on third party review with the Town’s consulting engineer and he is seeking the Board’s 202 

approval for that.  203 

 204 

Mr. Houghton asked who the town is using. Mr. Connors suggested CMA out of Portsmouth.  205 

 206 

Mr. Allison asked if they are a municipal engineering firm. Mr. Connors replied they are an 207 

engineering firm that does a lot of third party work for municipalities. 208 

 209 

Mr. Zaremba asked Mr. Connors if this process is proposed to be changed at Town Meeting so that 210 

the Town Planner does not need approval from the Board for third party review. Mr. Connors 211 

replied no. 212 

 213 

Mr. Kunowski asked if the review would be completed prior to the March 6th meeting. Mr. Connors 214 

replied no but they would have some preliminary input and he does not anticipate the Board 215 

making a decision at the March meeting. 216 

 217 

Mr. Zaremba asked if this is normal for a subdivision. Mr. Houghton replied not for all, but it is 218 

typical.  219 

 220 

Mr. House made a motion to authorize the Planning Director to obtain the services of the 221 

town consulting engineer to engage in a comprehensive third-party engineering review of the 222 

plans and associated materials for the pending subdivision application at 189 Bunker Hill 223 

Avenue. Mr. Allison seconded the motion. All voted in favor and the motion passed. 224 

 225 

5. 13-15 Stoneybrook ZBA decision 226 

 227 

Mr. Connors stated that the Select Board requested a rehearing of the Stoneybrook decision by the 228 

Zoning Board next Tuesday. They have two options, deny the rehearing which the Select Board 229 

could subsequently appeal or they can approve the rehearing which starts the whole process over 230 

again with abutter notification. And the Zoning Board would not be impacted at all by their earlier 231 

decision. 232 

 233 

4. Adjournment 234 

 235 

Mr. Zaremba made a motion to adjourn the meeting at 7:36 pm. Mr. Kunowski seconded the 236 

motion. All voted in favor and the motion passed. 237 
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TO:  Planning Board Members 
 

FROM: Mark Connors, Planning & Community Development Director 
   

FOR:  March 6, 2024 
 

RE: Chinburg Properties, Inc. (Applicant), Lanzillo Irrevocable Trust (Owner) - 

Request for a apprvoal of a proposed subdivision of 189 Bunker Hill Avenue, Tax 

Map 6, Lot 167, into six buildable lots served by a new road. The parcel is Zoned 

Residential/Agricultural. Application submitted by Beals Associates PLLC, 70 

Portsmouth Avenue, Stratham, NH  03885. 

  

 

BACKGROUND INFORMATION: 
 

The subject parcel is 13.19 acres and currently includes a single-family residence dating to 1958, 

a detached two-story garage, and a smaller outbuilding. The lot is located a short distance from the 

North Hampton town line and abuts the Hersey Lane, Wedgewood, and Montrose condominium 

developments. The parcel is somewhat irregular shaped and has an arrowhead like configuration, 

reaching its widest dimensions (approximately 720-feet) in the vicinity of the existing residence 

before gradually narrowing to a point that is approximately 1,600-feet from the frontage with 

Bunker Hill Avenue. The parcel is gently sloping with the highest elevations in the vicinity of the 

existing residence (approximately 106’) and the lowest elevations in the far northeastern part of 

the parcel (82’). The parcel is almost entirely dry with the exception of a brook that flows across 

the southeasternmost point of the property adjacent to the Bunker Hill Avenue frontage.  

 

This application was before the Planning Board, in preliminary form, on December 6, 2023. At 

that time, several abutting property owners provided comments related to the potential subdivision 

of the application. For the Board’s reference, a copy of the December 6 meeting minutes is 

included in the meeting packets.  

 

APPLICATION INFORMATION: 

 

The applicant is proposing to subdivide the parcel to create six buildable lots (or five additional 

buildable lots from current conditions) served by a new cul-de-sac road. The plan shows all of the 

lots meeting and closely tracking with the Town’s 2-acre minimum lot size requirement with the 

lots ranging in size from 2.00 acres to 2.17 acres. All of the lots meet the Town’s minimum 200-

foot road frontage requirement. The table on Page 2 outlines the size and frontage of each lot in 

the development: 

 

 

 



 

 2 

Parcel Size (in acres)  Road frontage 

Lot 1 2.00 474' 

Lot 2  2.00 389' 

Lot 3 2.17 222' 

Lot 4 2.02 341' 

Lot 5  2.02 303' 

Lot 6 2.00 705' 

 

 

The Dimensional Requirements of the Zoning Ordinance (Table 4.2) does require a 150-foot 

minimum lot depth, defined as the mean distance from the frontage line to the rear lot line when 

measured on a line halfway between the two side lot lines. The subdivision plan should be updated 

to show the depth of each proposed lot in the development. However because of the irregularity of 

the parcel shape, the side and rear property lines for some parcels may not be entirely straight-

forward.  

 

The plan shows a new road serving the development located approximately 200-feet to the west 

of the existing driveway location close The road serving the development is proposed for a 

relatively straight section of Bunker Hill Avenue, though there is a slight jog in the road to the 

south at the point where the existing driveway intersects with the road. Staff would recommend 

that the plan be revised to show potential driveway locations for the new lots to show that all 

driveways can meet the Town’s site distance requirements. Bunker Hill Avenue does include a 

pronounced curve approximately 800-feet to the east over the town line in North Hampton. More 

information should be provided regarding the proposed road, including the total length of the road, 

whether a Town road or private road is proposed, and the proposed treatment for the interior of the 

cul-de-sac.  

 

The plan proposes two stormwater infiltration ponds. A smaller pond is proposed for Lot 6 while 

a much larger pond with a sediment forebay is proposed on Lot 3 in the lowest lying part of the 

parcel east of the proposed cul-de-sac and in close proximity to the property boundary with Lot . 

The plans note that the infiltration ponds will be protected by easements, though it is not clear yet 

who the easements would benefit and what activities would be regulated within the easement areas.   

 

In the past, the Planning Board has sought opportunities to obtain right-of-way access adjacent to 

cul-de-sac roads to facilitate future road connections. In this context, there are no obvious 

possibilities for road connections, or at least none that would require obtaining access rights from 

only one property owner. It is notable however that 195 Bunker Hill Avenue, at 13 acres, abuts the 

property and could be developed to serve a similar use as the proposed development. 

 

The parcel is mostly cleared and consists of rolling fields though there are some notable mature 

trees located on the property, particularly in the vicinity of the existing residence and lining the 

existing driveway. Some of these trees are shown on Page 3 of the Plan Set. It would be beneficial 

if at least a few of the mature trees could be retained and incorporated into the development. Photos 

of the site can be found beginning on Page 5 of the staff memo. Additionally, there is a vegetated 

buffer that extends along many of the exterior lot boundaries that would be helpful to retain where 

possible. 

 

The frontage of Lot 1 includes a swath of land between the road frontage for the proposed road 

and the property boundary with 181 Bunker Hill Avenue that extends approximately 200-feet into 



 

 3 

the development. This area does not appear to be buildable for new structures due to the Town’s 

setback requirements. In staff’s view, this would be a good location for landscaping to help provide 

screening to 181 Bunker Hill Avenue, which appears to be the property most impacted by the 

proposed development. Unlike other areas of the property, there is not an existing vegetated area 

already in place to help provide screening to this property. Other areas where landscaping 

screening may be helpful include between the infiltration ponds and the abutting properties as 

these facilities are proposed within close proximity of the exterior property boundaries. 

 

Because the existing residence on the property is more than 50 years old, the demolition of the 

building would need to be reviewed by the Town’s Demolition Review Committee. Staff has 

drawn up a series of more minor or technical comments for the applicant to consider and respond 

to  

 

The Planning Board did receive written comments from the abutters at 188 Bunker Hill Avenue 

(also included in the packets). The abutters express concerns regarding drainage impacts, traffic 

safety, and the potential for conflicts between motorists and wildlife crossings. 

 

RECOMMENDED ACTIONS: 
 

The Town is awaiting formal comments from the Town’s consulting engineer. Staff would 

recommend opening the public hearing and providing abutters and other member of the public the 

opportunity to provide comments or to pose questions. Additionally, the Planning Board may wish 

to schedule a site walk. The Board should discuss whether it believes a site walk would be helpful 

and staff can coordinate that with the applicants. Staff would recommend tabling consideration of 

the application to the Board’s April 3, 2024 meeting. 
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Stratham Planning Board Meeting Minutes 1 
December 6, 2023 2 

Stratham Municipal Center 3 
Time: 7:00 pm 4 

 5 
Members Present: Thomas House, Chair 6 
   Mike Houghton, Select Board’s Representative 7 

David Canada, Vice Chair 8 
   Chris Zaremba, Regular Member 9 

John Kunowski, Regular Member 10 
   Nate Allison, Alternate Member 11 

 12 
Members Absent: None 13 
    14 
Staff Present:  Mark Connors, Director of Planning and Community Development 15 
 16 
1. Call to Order/Roll Call  17 
  18 

Mr. House called the meeting to order at 7:01 pm and took roll call.  19 
 20 

2. Approval of Minutes  21 
 22 

a. November 1, 2023 23 
 24 
Mr. Zaremba made a motion to approve the November 1, 2023 meeting minutes. Mr. 25 
Kunowski seconded the motion. All voted in favor and the motion was approved. 26 
 27 

b. November 15, 2023 28 
 29 
Mr. House requested a correction to strike the sentence in Call to Order/Roll Call appointing Mr. 30 
Allison as a voting member as it is a carry-over from the previous meeting minutes. Mr. Zaremba 31 
made a motion to approve the meeting minutes from November 15, 2023 with the 32 
aforementioned change. Mr. Kunowski seconded the motion. All voted in favor and the 33 
motion was approved. 34 
 35 

3. Public Meeting: 36 
 37 
a. Chinburg Properties, Inc. (Applicant), Lanzillo Irrevocable Trust (Owner) - Request for a 38 

Preliminary Consultation of a proposed subdivision of 189 Bunker Hill Avenue, Tax Map 6, Lot 39 
167, into six buildable lots served by a new road. The parcel is Zoned Residential/Agricultural. 40 
Application submitted by Beals Associates PLLC, 70 Portsmouth Avenue, Stratham, NH  03885. 41 

 42 
Mr. Connors introduced the project. This is a preliminary application so the Board will not take 43 
any action tonight. The discussion is non-binding. Subject to recent changes in the land use 44 
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regulations, the abutters were notified of the application. Mr. Connors recommended to the Board 45 
that even though this is not a public hearing, they open the discussion for public comment. This is 46 
a conventional subdivision with minimum two acres and will need to meet frontage requirements. 47 
The plan is straight forward but it is not a fully engineered plan so it is unknown if any waivers are 48 
required. The road will be built to town specifications in order to be accepted as a public road. 49 
 50 
Mr. House invited the Applicant to speak. Justin Pasay, an attorney with DTC Lawyers, spoke on 51 
behalf of the Applicant. Mr. Pasay introduced Christian Smith with Beals Associates; Ken and 52 
Betty Lanzillo, Trustees of the Trust that owns the property; and members of the Gove Real Estate 53 
Group particularly Alexx Monastiero. They are presenting a design review for an internally vetted 54 
six lot subdivision. The Applicant is working with abutters to the property at 193 Bunker Hill 55 
Avenue which is owned by the sister of Betty Lanzillo. That process has been collaborative and 56 
productive and has yielded some alterations to the plan to include a relocation of the proposed right 57 
of way into the subdivision to accommodate more of a buffer. It has also spurred the hiring of Jeff 58 
Hyland of Ironwood Landscape Architecture to look at not only the landscaping for the proposed 59 
subdivision but to also look at the existing landscaping and the greater preservation of landscaping. 60 
The team has considered other uses of the properties including duplexes, but ultimately decided 61 
on the six-lot single family subdivision. 62 
 63 
Mr. Smith presented the plan. He stated that they have not yet completed a full boundary or 64 
topographic survey. However, they have completed witnessed test pits for septic systems and 65 
potential drainage areas with Mike Cuomo from Rockingham County Conservation District. Gove 66 
Environmental has done a sweep of property for wetlands and determined there are no wetlands, 67 
but they have not completed the site specific or high intensity soils mapping. The property is 68 
approximately 14 acres and is in the Residential-Agricultural Zone. There will be approximately 69 
820 linear feet of roadway with a 60-foot right of way and the required 88-foot right of way radius 70 
on the cul-de-sac. No wetlands impacts are proposed. They expect to need State subdivision 71 
approval and an NHDOT driveway permit but no other State approvals are anticipated to be 72 
required. Mr. Smith welcomes input from the Board on the design.  73 
 74 
Mr. Houghton asked if any waivers are contemplated. Mr. Smith replied not at this time. 75 
 76 
Mr. House suggested that the Applicant touch base with the police and fire departments specifically 77 
regarding the cul-de-sac. Mr. Smith agreed and expects that a fire cistern will be required. Mr. 78 
House added that septic systems will need to be located for the next plan. Mr. Smith replied that 79 
wells, septic systems, driveway cuts, etc. will be added when they receive the field located test pits 80 
from the surveyor. Mr. House asked if there will be shared septic systems. Mr. Smith replied no, 81 
there will be one for each lot and they will have a full existing conditions plan. Mr. Houghton 82 
asked for Mr. Smith to describe the location of the existing home. Mr. Smith described it is as 83 
towards the northwesterly corner. 84 
 85 
Mr. Allison commented that the proposed lots are displayed to the hundredth of an acre and without 86 
a survey they don’t really know what they have. Mr. Smith agreed and replied they did the best 87 
they could with publicly available boundary information. Mr. Allison commented that the lots are 88 
odd shaped but he understands why (to utilize the property to its maximum extent), but in the 89 
process of doing that, looking at the first lot, it has considerably less usable space than the other 90 
lots. He asked what are the squares depicted within the lot lines on the plan as some appear to be 91 
within the setbacks. Mr. Smith replied that the Ordinance requires a 150-foot by 150-foot square 92 
for planning purposes be fitted on each lot and does not state that it has to meet building setbacks. 93 
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Mr. Allison repeated his comment that the first lot still appears to have substantially less usable 94 
property. Mr. Smith appreciates the comment and there was a previous iteration where the road 95 
was tucked up against that property line and would have eliminated a feature described by Mr. 96 
Allison however in meetings with the abutter and what might be best for site distance, etc., they 97 
gave a 50-foot buffer to that lot. Mr. Smith believes there is still a very good building envelope for 98 
that parcel. Mr. Allison commented that the road design includes two reverse curves very close 99 
together and for safety and sight he thinks it would be better to straighten them out. Mr. Smith 100 
replied that might come to fruition once they have a boundary survey. Mr. Allison asked what the 101 
seasonal high water table at the property is. Mr. Smith replied 18 inches to 3 feet and they will all 102 
be mounded systems. Mr. Allison asked if that will require a good amount of material to be trucked 103 
in. Mr. Smith replied doubtful. He thinks the soil is fairly good and he believes there will be plenty 104 
of excavated material from the road construction. There may be some import but they will use as 105 
much as they can from onsite. Mr. Allison asked if the septic systems will be gravity. Mr. Smith 106 
replied that’s the plan. Mr. Allison commented that with regards to cover, if a bed is 2 feet above 107 
the surface and it has to go uphill to the house, then that will require quite a bit of fill. Mr. Smith 108 
agreed that it could.  109 
 110 
Mr. House asked if sidewalks are proposed. Mr. Smith replied that they have not considered that 111 
as there are no sidewalks on Bunker Hill Avenue and that area would be for drainage swales and 112 
4 foot gravel shoulders. Mr. House commented that there is about a 16-foot drop from the existing 113 
house to the back and stormwater will need to be addressed. Mr. Smith replied that the grade 114 
benefits the project as they can collect it all in one place. He added they expect to have two or three 115 
BMPs for stormwater. Mr. House added snow removal needs to be addressed in the next plan.  116 
 117 
Mr. House asked Mr. Connors if the Board needs to formally open the meeting to the public to 118 
hear the neighbors. Mr. Connors replied a vote is not needed.  119 
 120 
Mr. House asked if any members of the public would like to speak. 121 
 122 
George Philbrick of 188 Bunker Hill Ave spoke. He has a major concern with any water coming 123 
towards his property as he is downhill from the parcel. When Rollins Farm was constructed he did 124 
not expect to see any impact to his property but it has affected the water table. The pond that 125 
receives runoff from Rollins Hill also receives runoff from his property along with another abutter. 126 
The pond is a problem due to beaver dams and that problem is complicated because the pond is in 127 
Stratham and the beaver dam is either on the town line or in North Hampton. This is a major 128 
concern to himself and one other abutter. Mr. House replied that a lot of the slope is to the rear of 129 
the property and they are aware that they have to meet the regulations for stormwater. Mr. Philbrick 130 
commented that there were recent tax increases this year due to the schools and this development 131 
will bring more of it. He also said there used to be a dangerous passing lane on the Bunker Hill 132 
Ave that was addressed years ago but people still pass there. Mr. House asked Mr. Smith to insure 133 
they have proper sight line when they complete the plan. Mr. Smith replied of course and that NH 134 
DOT will also review it and require 400 feet and may require deceleration lanes for vehicles 135 
heading north. Mr. Philbrick’s last statement is that wetlands should not be considered, but if there 136 
is no water coming his way, he understands that.  137 
 138 
John Stevens of 195 Bunker Hill Avenue spoke. He owns about 15 acres next to the property and 139 
is concerned with the potential decreased value of his property because of the loss of privacy. 140 
Currently there are about 200 feet of trees that block his home from the existing home. There is 141 
also an animal trail for deer, turkey, foxes, and coyotes that he is concerned will be affected by Lot 142 
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3. He also has concerns with his property value due to loss of privacy. He thinks the subdivision 143 
looks crowded. Mr. House replied that the proposal meets the two-acre minimum lot size. Mr. 144 
Stevens replied that there is no space other than the lots and driving down Bunker Hill Avenue, 145 
other recent places are wide open with lots of trees. It changes what he has been used to for 20 146 
years in Stratham. He is concerned that he only heard about this project three days ago and believes 147 
he needs to hire a lawyer, an engineer, and a real estate agent to find out what the impact will be 148 
on his property and he needs time to assess that and he doesn’t know when the next meeting will 149 
be. Mr. House replied the next meeting will depend on the Applicant’s schedule and that abutters 150 
will be notified two weeks ahead of the meeting. Mr. Connors added that abutters will be sent 151 
notices by certified and regular mail. Mr. Stevens complained about mail delivery in Stratham. Mr. 152 
Canada replied it will also be posted on the website. Mr. Stevens replied that he will stay in touch 153 
but he asked when the Applicant thinks they will be ready. Mr. Smith replied they don’t know 154 
when the survey will be completed and once that is done they need to complete soils mapping so 155 
he cannot predict when the subdivision application will be submitted. Mr. Stevens asked if they 156 
know what the target price per home will be, basically will it lower or raise the value of the 157 
neighborhood. Mr. House said that question is not in the purview of the Board but requested that 158 
the Applicant review the wildlife comment. Mr. House asked if the property is currently wooded. 159 
Mr. Smith replied most of the property is open field. Mr. Stevens corrected that the majority of lot 160 
3 is wooded. Mr. Smith replied that he will include the existing tree line on the existing conditions 161 
plan.  162 
 163 
David Ward of 6 Wedgewood Drive voiced concerns with drainage from the development towards 164 
his property. He pointed out on a map significant wet areas in the spring after snowmelt and 165 
rainfall. He commented that mounding septic systems could block the drainage. He requested 166 
assurance that there will be no interference with the drainage from Wedgewood Drive and Hersey 167 
Lane.  168 
 169 
Donna Grant of 194 Bunker Hill Avenue voiced concerns with current drainage from 189 Bunker 170 
Hill Avenue onto her property. Currently there is a culvert under the road onto her property. When 171 
it rains her front yard is flooded and that water floods her back yard as well.  172 
 173 
Jeff Sonneborn of 4 Wedgewood Drive shares similar concerns with drainage and added that the 174 
area of his property that abuts 189 Bunker Hill Avenue is very wet. He added that he has about 15 175 
feet of trees on his property, then a stone wall, and many more trees in the subject property. He 176 
has seen in some developments a guarantee that a tree buffer be maintained on the property to be 177 
developed.  178 
 179 
Dori Wiggin, of 179 Bunker Hill Avenue, asked for a representative to point out on the plan where 180 
the new road will go in relation to the existing driveway. Mr. Smith pointed to an approximate 181 
location. Ms. Wiggin asked for confirmation that they are not using the existing driveway. Mr. 182 
Smith replied correct and that he does not think there is adequate sight distance for the existing 183 
driveway. Ms. Wiggin asked the scale of the plan. Mr. Smith replied one inch is equal to 60 feet. 184 
Ms. Wiggin asked what the size of the houses is. Mr. Smith replied he does not know but he 185 
suspects they will be three and four bedroom homes. He added he has not seen any architectural 186 
drawings and this is very preliminary. Ms. Wiggin asked if there have been any pre-application 187 
meetings with the State for Alteration of Terrain, etc. Mr. Smith replied it will not need an 188 
Alteration of Terrain permit.   189 
 190 
Jim Melfie of 6 Hersey Lane voiced concerns with drainage and if septic systems are above the 191 
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ground then a lot of dirt will be brought in to raise the elevation of the property resulting in a lot 192 
of drainage towards his property from the development. He pointed to the plan certain areas that 193 
are very wet in the spring and where it currently drains. He asked if people will construct fences 194 
and if there will be actual lot lines. Mr. Connors replied that fences require building permits and 195 
that they are usually allowed on individual properties. Mr. Melfie asked if the septic systems will 196 
be in the front or back yards. Mr. Smith replied that it is too early to determine that. Mr. Melfie 197 
replied that the further they are put from the boundary lines, the better the abutters will like it. He 198 
added that water always flows downhill. He asked for clarification on some of the boundary lines 199 
and asked if the project could add more like in Rollins Farm where they added 30 or 40 housing 200 
units where there was supposed to be six. Mr. House replied there will not be 30 houses on this 201 
property.  202 
 203 
Michael Cole of 10 Wedgewood Drive asked if the 150-foot boxes on the plan are showing where 204 
the houses will go. Mr. House replied no that is to show that the lot is buildable; it does not show 205 
that a house or septic system will go there, it just means that the lot is large enough to fit that size 206 
box. Mr. Cole replied that he has concerns with water on the boundary for Lot 3. He added that’s 207 
a long skinny lot and he asked where the house will be roughly on that lot. He asked if those are 208 
the final lot lines. Mr. Smith replied they could change based on what the final survey shows. Mr. 209 
Cole requested that through routes for wildlife be preserved.  210 
 211 
George Philbrick of 188 Bunker Hill Avenue commented that the road is proposed to come out 212 
directly across from his house. In addition to the road concerns with speed, traffic, and two curves, 213 
he has concerns with headlights coming into his property. Mr. House replied that the Planning 214 
Board will review that as part of the formal application.  215 
 216 
Rick Chellman of TND Engineering spoke on behalf of Leah Gray of 181 Bunker Hill Avenue. 217 
He stated they will reserve comments until there is more information but they have already met 218 
with the Applicant who has been very cooperative and they look forward to having additional 219 
meetings with them. There are some mature trees around the property that Ms. Gray would like to 220 
have preserved and they will work with the Applicant on that request.  221 
 222 
Mr. Stevens provided one additional comment that all of the neighbors have problems with left 223 
turns from Bunker Hill Avenue onto Portsmouth Avenue and wondered if the Applicant could be 224 
induced to help with that. Mr. Connors replied that a traffic signal at that intersection is in the 225 
NHDOT 10-Year Plan and is slated for construction in 2027. 226 
 227 
Mr. Houghton reminded the Applicant that the road name will need approval from the Select 228 
Board. Mr. Smith understands and added that after that he assumes it will go to the 911 Committee 229 
for addressing.  230 
 231 
Mr. Stevens added it would be helpful for the site plan to be superimposed over Google Earth so 232 
the tree line is visible.  233 
 234 
Mr. House stated this is not the last time the Planning Board will review this project and that the 235 
public is welcome to come back when the Applicant submits a formal application. Mr. Connors 236 
described the public notice process. 237 
 238 
There were no additional comments from the Board members. 239 
 240 
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4. Public Hearing: 241 
 242 

a. Sousa Signs, LLC (Applicant), NP Stratham, LLC (Owner), 20 Portsmouth Avenue, Stratham, 243 
NH, Tax Map 4 Lot 14, Zoned Gateway Commercial Business District - Request for approval of 244 
a Conditional Use Permit (CUP) under Section 7, Signs, to permit a backlit halo-style illuminated 245 
building-mounted sign at the site. 246 

 247 
Mr. Houghton recused himself from the Board due to a relationship with the Applicant. Mr. House 248 
appointed Mr. Allison as a voting member for this application. 249 
 250 
Jason Gagnon of Sousa Signs introduced himself and Melissa Fawcett from Pet Supplies Plus 251 
(PSP) and presented the application. They are requesting approval of a CUP with a lighting system 252 
that typically falls into a grey area when it comes to this illumination method. The new sign 253 
ordinance passed this year relies heavily on external illumination with down lighting systems and 254 
calls out that backlit signage is prohibited. Mr. Gagnon continued that this is where an 255 
interpretation of halo lighting as internally or externally illuminated is debated. He has been 256 
working with municipalities all over New England for 18 years and the label for this type of 257 
lighting has never been determined one way or the other. Traditional downtown zoned properties 258 
rely heavily on a down lighting system for aesthetics, but halo illumination has been accepted as 259 
an alternative lighting condition for those districts. As Pet Supplies Plus lies in a commercialized 260 
zoning district, having a sign that is both legible and viewable from a distance is extremely 261 
important for them. On the main challenges with down lighting is that a store front has a limited 262 
area for the sign and as a result, the business may need to reduce the size of their sign in order to 263 
have room for exterior lighting. Additionally down lighting can cast some shadows that makes the 264 
sign more difficult to read from a distance. The store front for PSP is about 275 feet from the road 265 
with additional buildings between the road and PSP. Having a sign that is visible that can be read 266 
from a far distance is needed. Halo illumination will allow the size to remain as one that is allowed 267 
by code and will also give the sign’s night view a cleaner and more uniform lighting source. Halo 268 
lighting helps control light pollution which can be an issue with internal illumination. One benefit 269 
of halo lighting is that the amount of light that comes out from behind the letters is dictated by how 270 
far the letters are installed out from the wall; typically that is between three-quarters of an inch to 271 
two inches. In conclusion, they are only seeking approval of the lighting style. The size of the sign 272 
will remain within code as well as the time of illumination. Mr. Gagnon brought a sample sign and 273 
provided a demonstration.  274 
 275 
Mr. House asked Mr. Connors if he wanted to add anything. Mr. Connors confirmed that the matter 276 
before the board is to allow back lighting and that the size is compliant with the Town regulations. 277 
 278 
Mr. Gagnon proceeded with his demonstration and added that there is a sign permit approved for 279 
a non-illuminated letter set. However, with this sign set back so far in the strip mall and with the 280 
surrounding signs being internally illuminated, having a down lit lighting system will cause the 281 
sign to “stand out” (in a bad way) and will be hard for their sign to be distinguished amongst the 282 
other existing, internally illuminated signs. Internal illumination has the best visibility, but halo 283 
illumination has very good visibility and it does bring class to the district. Mr. Gagnon described 284 
the details of the sample product he brought for demonstration and the details of the proposed PSP 285 
sign.  286 
 287 
Mr. House asked if there is any light coming through the letters. Mr. Gagnon replied no. Mr. House 288 
asked for confirmation that the sign is white during the day time. Mr. Gagnon confirmed it is a 289 
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solid aluminum fabricated letter and no light ever penetrates through. Mr. Gagnon turned on the 290 
sample product and explained that the sample has more LED lights than typical. 291 
 292 
Mr. Zaremba asked Mr. Gagnon to explain how they determine how far from the wall a sign will 293 
be installed. Mr. Gagnon replied that at night only the light around the letters is visible and the 294 
sign should not be too far from the wall in order to achieve a soft glow and defined light around 295 
the letters.  296 
 297 
Mr. House commented that the application states the sign will be 1.5 inches off the wall and if they 298 
want to get closer to the wall they will need to revise the documents. Mr. Gagnon understands.  299 
 300 
Mr. Connors asked if the letters will look black when illuminated. Mr. Gagnon replied yes, it is 301 
supposed to, but with the parking lot lights they might get some overcast.  302 
 303 
Mr. Zaremba asked if gooseneck lighting could be installed above the sign. Mr. Gagnon replied 304 
that if goosenecks were used, they would have to install the sign lower and then the area available 305 
for the sign would be smaller. Mr. Zaremba asked for confirmation that basically due to the existing 306 
construction of the building, it doesn’t bode well for down lighting. Mr. Gagnon replied correct.    307 
 308 
Mr. Allison commented that the proposal is almost like a downward fixture and there is no leakage 309 
through the letters and that all of the light seems to cast onto the front of the building similar to a 310 
downward facing fixture. He is not endorsing it, just commenting on how it seems to operate, that 311 
it is not lit from within with the letters shining towards the road. The problem he has with it is that 312 
it is a new requirement in town and when the Board makes exceptions then that can escalate. He 313 
acknowledges that it does have something in common with downward lighting. 314 
 315 
Mr. Kunowski asked if the Loyal Companion sign under the banner was internally illuminated. 316 
Mr. Gagnon replied yes and his understanding is the new code was adopted in April and the Planet 317 
Fitness has up-lighting for that unit and is one of the only non-internally illuminated signs on that 318 
building. Mr. Canada asked if up-lighting is allowed. Mr. House replied that is must be pre-existing 319 
non-forming and that the light does not really shine up the Planet Fitness sign, maybe just the 320 
bottom few inches. Ms. Fawcett added that at night it is very difficult to see the Planet Fitness sign.  321 
 322 
Mr. House asked what the hexagons are representing in the sign package. Mr. Gagnon replied that 323 
Blair is the designer for the sign package and Sousa signs is the local contractor working on 324 
permitting and installation. The first page is the standard corporate branding and colors for Pet 325 
Supplies Plus. Mr. Zaremba asked for confirmation that they are only using white and bronze and 326 
not green. Mr. Sousa replied correct.  327 
 328 
Mr. Allison asked if there is a sign for the shopping center that will also have PSP listed. Mr. 329 
Gagnon replied yes. Ms. Fawcett added that it is poorly operating and very dimly lit. Mr. Allison 330 
asked what the hours of operation are. Ms. Fawcett replied 9:00 am to 7:00 pm with hopes of 331 
expanding as they grow the business. This time of year when it gets dark around 4:00 pm they had 332 
customers coming in saying they had no idea the business was open so sign recognition makes a 333 
difference. In comparison they just had their Portland Maine sign installed six weeks ago and they 334 
saw a 5% increase in sales. They know that won’t happen in every market but brand recognition 335 
is important. Mr. Allison commented that there would be a sign with downward lighting, it just 336 
wouldn’t be where they would want it to be. Mr. Gagnon added that the size of the sign would also 337 
be reduced.  338 
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Mr. Canada commented that he agrees with Mr. Allison that he is hesitant to start exempting what 339 
they now require. One thing that speaks in their favor is that other business have illuminated signs 340 
and the previous sign was illuminated. He asked Mr. Connors why this sign isn’t considered pre-341 
existing, non-conforming. Mr. Connors replied that new signs even at the same location have to 342 
meet the new requirements. Mr. Canada asked why this is a CUP application and not an application 343 
for the Zoning Board of Adjustment (ZBA). Mr. Connors replied that as part of the sign ordinance 344 
overhaul, a CUP application is required for relief from the ordinance; the former process required 345 
a variance.  346 
 347 
Mr. House commented that the application package should have included a letter from the owner 348 
of the property stating the Applicant has approval to represent the property owner in the application 349 
and he doesn’t see a letter. Ms. Fawcett replied she is the representative of the franchise. Mr. House 350 
replied that she is not the property owner. Mr. Gagnon stated there was a letter in the package. Mr. 351 
Connors stated that the property owner signed the application.  352 
 353 
Mr. House asked Mr. Connors if he thought the application was complete. Mr. Connors replied 354 
yes. Mr. House asked for a motion to accept the application as complete. Mr. Zaremba made a 355 
motion to accept the application as complete. Mr. Kunowski seconded the motion. All voted 356 
in favor and the motion was approved. 357 
 358 
Mr. House asked for any more comments from the Board. Mr. Zaremba asked Mr. Connors if the 359 
CUP process for signs can include internal illumination. Mr. Connors replied yes and there has to 360 
be a relief mechanism so for signs it is to the Planning Board instead of the ZBA.  361 
 362 
Mr. Zaremba made a motion to open the hearing to the public. Mr. Kunowski seconded the 363 
motion. All voted in favor and the motion was approved. 364 
 365 
Mr. House noted there are no members of the public present other than Mr. Houghton who recused 366 
himself and had no comments. 367 
 368 
Mr. Zaremba made a motion to close the public hearing. Mr. Kunowski seconded the motion. 369 
All voted in favor and the motion was approved. 370 
 371 
Mr. House read aloud each of the CUP criteria from the application and Mr. Gagnon read aloud 372 
each of the application responses. Mr. House requested comments from the Board regarding the 373 
application meeting the criteria. 374 
 375 
Mr. Kunowski commented that he doesn’t want to create an undue hardship for the Applicant given 376 
the existing conditions of the shopping center. That essentially this Applicant is being held to a 377 
higher standard than the existing tenants. He added if this was new construction from the ground 378 
up, he would not feel the same way and he thinks in those cases, the sign ordinance would need to 379 
be complied with.  380 
 381 
Mr. Allison commented that this option is almost like a downward facing fixture in that it is 382 
lighting up the face of the building. He still has concerns that if approved, it opens the flood gates 383 
for additional applications, but he understands how this can be a hardship for this application, 384 
especially considering the other existing signs on the building. He doesn’t have a problem 385 
approving it but believes it could be problematic for the Board long term. He added that in his 386 
opinion, if they comply with the new ordinance and had to move the sign down or shrink the letters, 387 
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they would still have reasonable exposure at night. Mr. Zaremba agreed it is a slippery slope to 388 
grant an exemption, but they have to start somewhere any time the Town changes a requirement. 389 
He added that the Board spent a lot of time on the new ordinance and halo lighting was discussed 390 
and it was determined that the Board would not allow it, but since the strip mall currently has 391 
existing internally lit signs, it is hard to say no and he believes the application meets the criteria. 392 
 393 
Mr. Canada stated that a decision to allow this should include reference to the sign being pre-394 
existing, non-conforming and how this sign will fit into the entire building. He added that he 395 
believes the application addressed the criteria. 396 
 397 
Mr. House called for a motion to approve or deny the application. 398 
 399 
Mr. Zaremba made a motion that the Planning Board approve the Conditional Use Permit 400 
application to allow a backlit halo-style illuminated sign at 20 Portsmouth Avenue, Tax Map 401 
4, Lot 14, Zoned Gateway Commercial Business District, consistent with the application 402 
materials submitted by Sousa Signs, LLC, as the Board has determined that the application 403 
meets all of the Conditional Use Permit outlined in Section 7.3.d of the Zoning Ordinance 404 
per the Board’s deliberations. Mr. Kunowski seconded the motion. All voted in favor and the 405 
motion was approved. 406 
 407 

5. Other Business: 408 
 409 

a. Proposed 2024 zoning amendments and dates of the two public hearings. 410 
 411 
Mr. Connors presented to the Board a copy of ballot language for proposed zoning amendments 412 
and also redlined edits to the Ordinance. He stated that the Board has reviewed the redlined edits 413 
at previous meetings, but he will highlight a couple of new items. At the first public hearing the 414 
Board can make edits. Mr. Connors briefly stepped through each amendment: 415 
 416 
Article II is a housekeeping amendment to the definitions and the Table of Uses to include new 417 
definitions and property uses that are not defined under the Ordinance (adding half story and 418 
mixed-use development and amending the definition of structure). 419 
 420 
Article III clarifies the circumstances in which the Building Inspector may require that a plan 421 
prepared and stamped by a licensed land surveyor or certified wetland scientist be submitted with 422 
a building permit application. Mr. Canada asked for confirmation that an Applicant could appeal 423 
that decision to the ZBA. Mr. Connors replied correct.  424 
 425 
Article IV clarifies the requirements associated with home occupations. 426 
 427 
Article V consolidates the number of criteria the Planning Board considers for Conditional Use 428 
Permit applications from 11 to 7. 429 
 430 
Article VI incorporates four major changes to the requirements associated with residential cluster 431 
developments including:  reducing the minimum lot size for cluster developments, establishing 432 
minimum lot sizes for individual lots, requiring that open space parcels meet additional minimum 433 
requirements, and requiring that historical and scenic resources be preserved and incorporated into 434 
such developments whenever practicable. The historic resource preservation requirement is a new 435 
change for the Board to review. Mr. Connors stated that he believes the Town can include that 436 
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requirement because a cluster-subdivision is an option, not a requirement. This could not be 437 
included as part of the conventional subdivision requirements as it could be considered a taking, 438 
but he believes it can be done for clusters because they are an optional path. Regarding reducing 439 
the available lot size for Cluster Subdivisions from 20 acres to 12 acres, Mr. Houghton and Mr. 440 
Canada asked why the Town would want to do that. Mr. Canada noted that the Ordinance already 441 
allows the Planning Board the authority to allow a reduction of the minimum open-space cluster 442 
development acreage to ten acres for a plan with guarantees a designated percentage of workforce 443 
housing. He commented that the proposed amendment takes away the encouragement for 444 
workforce housing which the Board has previously deemed as important. He questions if it is the 445 
right thing to do. Mr. Allison commented that the project looked at earlier tonight is only 14 acres 446 
and he questions whether that would be a suitable for a cluster development. Mr. Houghton added 447 
that if this amendment passes, that might very well be what ends up in that project. Mr. Zaremba 448 
asked how many houses could be established in a 12-acre cluster development. Mr. Canada replied 449 
they are approved for six but then it would depend on bonuses. Mr. Allison commented that he 450 
assumes the 20 acres was established assuming there would be buffers left over, but as the size 451 
gets below that, he thinks there will be less left over for common land. He understands the 452 
enthusiasm for workforce housing, but he questions whether the 12 acres will work. Mr. Canada 453 
commented that he heard from Lucy Cushman, who was on the Planning Board when Cluster 454 
Subdivisions were passed, stress that a feature to emphasize and encourage was to keep the front 455 
lots along the street with no houses on them, so when driving down the street it looked like old 456 
Stratham with a development tucked away and in a case like they saw tonight, it wouldn’t be 457 
possible. He added that 10 or 12 acres does not give them enough land to do that. Mr. Houghton 458 
commented that in that project, they could take the lot near the road, reserve it as open space and 459 
then have 24 houses on half-acre lots. Mr. Canada stated that would meet the intent. Mr. Houghton 460 
questioned is that was the Town wants. He added that the addition of more houses is the addition 461 
of more costs to serve to the community from a tax point of view. All board members agreed to 462 
keep the minimum size at 20 acres.  463 
 464 
The Board discussed the proposed requirement that no more than 40% of the open space shall be 465 
made up of wetlands. Mr. Houghton stated 40% is a big number. Mr. Allison commented that the 466 
problem is that if there are large areas of wetlands that are represented as common land to be used 467 
by the community, that’s not true when it comes to wetlands. The tactic often used in development 468 
is to take the unusable and undesirable land and make it public land. That defeats the purpose of 469 
having land that can be used by the community. He thinks it is reasonable to say no more than 40% 470 
is reasonable. Mr. Houghton asked Mr. Allison if he thinks 40% is a good number. Mr. Allison 471 
replied yes. Mr. Houghton said he’d be inclined to say 20%. He added that typically developers 472 
target the wetlands to be Open Space, so they get all the buildable land. The spirit of the cluster 473 
development is that it contain open space for the enjoyment of residents who do not have 2-acre 474 
lots. The developer needs to maximize the use of the lands to put foundations in the ground. Mr. 475 
House asked Mr. Houghton if he is suggesting a lower percentage. Mr. Houghton replied his 476 
opinion is it should be less than 40%. Mr. Canada and Mr. Zaremba agree with a lower percentage. 477 
Mr. Kunowski commented if the current ordinance allows 100% then he is comfortable with a 40-478 
60 split. Mr. Allison commented that there is a specific community in town that in addition to 479 
having wetlands that can’t be utilized, it was determined that the entire area within the wellhead 480 
radius cannot be used by the community. That is another issue that hasn’t been discussed and he 481 
thinks that 20% might be reasonable. Mr. Houghton asked if it was the Homeowner’s Association 482 
that created that limitation. Mr. Allison replied yes but they deferred it to state requirements 483 
because of people that might be abusing the privilege. Mr. House summarized that 20% is a more 484 
reasonable revision. Mr. Houghton stated that as Mr. Canada noted, if the development commits 485 
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to workforce housing, they can have a whole lot more, so this is providing an incentive for 486 
developers to consider. Mr. House asked if Mr. Houghton was suggesting an exception to the open 487 
space/wetlands language for workforce housing. Mr. Houghton replied no that he was referring to 488 
the minimum 10-acre development size for workforce housing.  489 
 490 
Article VII creates a new sub-section for small accessory structures in order to provide for reduced 491 
side, rear, and wetland setbacks for small sheds or accessory structures under 120 square-feet 492 
provided that the structure meets a number of criteria. There were no questions on this amendment. 493 
 494 
Article VII amends the Dimensional Regulations to clarify that non-buildable areas, including 495 
wetlands, steep slopes, and areas protected by conservation easements or deed restrictions cannot 496 
be incorporated into maximum residential density calculations. This amendment would also reduce 497 
the maximum residential density in the Route 33 Heritage District from three units per acre to two 498 
units per acre. Mr. Connors stated that he believes the non-buildable area requirement should apply 499 
to all of the Commercial Districts and not just the Heritage District. He proposes a change for the 500 
density in the Heritage District but also added language that the non-buildable area calculation 501 
applies to all of the districts in the section. Mr. Kunowski commented that he lived in California 502 
where houses are built on lots with very steep slopes. He realizes it is not optimal, but he wants to 503 
be careful that we are potentially excluding steep slopes as unbuildable area as engineering will 504 
allow building on a steep slope. Mr. Connors replied that the amendment doesn’t prohibit building 505 
on a steep slope just that when computing density that those areas are not included. Mr. Kunowski 506 
replied okay. Mr. Connors described an example that if there was a steep slope and another flat 507 
area, that just the slope would be excluded. Mr. Allison summarized that this is for the purpose of 508 
calculating density so if there was one small piece in the middle of a large property, then it can’t 509 
be counted towards density, but it could be re-engineered during construction and wouldn’t need 510 
to be saved. Mr. Connors confirmed. 511 
 512 
Article IX will allow small-scale ground-mount solar energy systems by right if they meet a 513 
number of minimum criteria. Mr. Connors stated that he did not propose a change to the maximum 514 
size of a “small-scale” system because he reviewed other communities and the size seems standard. 515 
Mr. Canada asked what size are the ones on Stratham Heights Road and Boat Club Drive. Mr. 516 
Connors replied small. Mr. Zaremba asked for confirmation that someone could get a usable 517 
system that is small. Mr. Connors replied yes and that most seen on single family lots are small. 518 
He added that the array at Stratham Green is medium sized. Mr. Connors reviewed the proposed 519 
criteria and presented photographs of examples. Mr. Kunowski asked if the side yard is defined as 520 
everything behind the front corner of the house. Mr. House replied that if the house is setback 100 521 
feet and the front setback is 50 feet, then the side yard is from the 50-foot line back, not from where 522 
the house is located. Mr. Kunowski replied okay. Mr. Connors demonstrated that the side yard 523 
would be behind the front corner of the house. Mr. Kunowski asked for confirmation that the side 524 
yard would never be beyond the front corner of the house. Mr. Connors confirmed. Mr. Allison 525 
stated the definition would be the front corner of the house as opposed to the setback line. Mr. 526 
Connors presented photographs of a 10 kW solar array that is about 1,700 square feet. The Board 527 
discussed how size is calculated for an array and determined it is the surface area of the panels and 528 
not the footprint. Mr. Canada suggested increasing the size to 2,500 square feet which would be a 529 
50 by 50 foot square and if someone wants to use their backyard for solar, it’s their prerogative. 530 
Mr. Houghton is not as concerned with the backyard but thinks that is a large array for the side 531 
yard. Mr. House asked if this is just for residential. Mr. Connors replied that it could be for 532 
commercial, but solar projects on commercial properties would require site plan review per the 533 
regulations. Mr. Zaremba and Mr. Houghton have concerns with arrays on the side yard. Mr. 534 
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Allison commented that as an example, a 40’ by 40’ array would be a big collection of panels and 535 
in many cases would be too large for the side yard. He added that if it was on the side yard, it 536 
would have to meet setbacks and he believes in most cases it would be physically impossible on 537 
the side yard. Mr. House asked if the arrays have to located within the side yard or just take up part 538 
of the side yard. Mr. Connors replied that he thinks the board members are looking to remove the 539 
ability to place them in the side yard. Mr. House commented that could be hard as most rear yards 540 
are wooded. Mr. Connors asked the Board if they want to limit panels permitted by right to just 541 
the rear yard and are there any proposed changes to the definition of small-scale array. Mr. 542 
Zaremba asked regarding the definition, what is the average size needed for a four bedroom house. 543 
If the answer is greater than the definition of small scale then it seems too restrictive, but if it is 544 
well below then it seems reasonable. Mr. Allison commented that he had a 10 kW generator in his 545 
previous home and it was not enough to use the air conditioner and the dryer, but it was enough to 546 
cover basic items. He suspects that 10 kW is a reasonable number. Mr. Zaremba asked if the 547 
definition is by size or by wattage. Mr. Connors replied the requirement focuses on size and he 548 
read aloud the current definition. Mr. Houghton stated that this is what they are allowing by right 549 
and if someone wants something different, they would submit an application to the Planning Board. 550 
He is comfortable with the rear yard, 10 kW, and a 1,750 square feet system by right. Mr. Houghton 551 
commented the proposed language stating that small scale systems “may be” subject to the Site 552 
Plan Regulations is weak.” Mr. Connors suggested a change to “shall”. Mr. House asked if the 553 
proposed language related to a minimum of 50 feet from the front property boundary and 35 feet 554 
from the side or rear property boundaries needs to be adjusted if they are removing the option for 555 
side yard installation. Mr. Connors replied no because those setbacks would still apply to the side 556 
boundaries in the backyard.  557 
 558 
Article X amends the Building Ordinance in order to enact a Fire Alarm Ordinance. The purpose 559 
of this amendment is to require new commercial and multi-family developments or major 560 
renovations in such facilities to include fire alarm systems. Mr. Connors stated that the Fire Chief 561 
requested this amendment. Mr. Connors discussed the proposal with the Town’s attorney whose 562 
advice was to pass it through the Town ballot. Mr. Allison asked what a fire alarm ordinance is. 563 
Mr. Connors replied that is a requirement that alarms be installed that notify dispatch. Mr. Canada 564 
commented that it is late in the year to consider this. Mr. Houghton agreed it is a considerable 565 
request. Mr. Zaremba asked if there are any requirements today. Mr. House stated that this is 566 
covered under building code. Mr. Connors and Mr. Canada replied that it is not a current 567 
requirement. Mr. House replied this is an alarm (electrical) and not sprinklers. Mr. Canada replied 568 
that different communities have different standards. Mr. Zaremba commented he believes it is 569 
important, but above his expertise, and arguably a large burden and he doesn’t want to rush 570 
something through the process. Mr. Kunowski asked what doesn’t require a fire alarm. Mr. 571 
Houghton asked what the source of the information is and he asked for confirmation that the 572 
building code has requirements for fire alarms. Mr. House replied that the building code references 573 
NEC 70 which is the electrical code and includes fire alarms. He added that NFPA 101 is the 574 
standard for life safety. The board decided that they need more information before proceeding with 575 
the proposed amendments. Mr. Connors summarized that he will let the Fire Chief know that the 576 
Board wants to have a dialogue with him but they don’t think there is enough time this year to 577 
capture amendments for 2024. 578 
 579 
Mr. Connors presented an email from the Sprucewood Homeowner’s Association complaining 580 
about a large, steel storage container on a property at the entrance of their subdivision that is not 581 
part of the HOA. Mr. House asked if it was part of the construction of the home. Mr. Connors 582 
replied he does not know and there is nothing in the zoning prohibiting it. He added they could be 583 
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required to obtain a building permit for the container, but it meets the setbacks and there is nothing 584 
in the ordinance that restricts them. Mr. Canada and Mr. Houghton were surprised that there is no 585 
regulation on storage containers. Mr. Connors stated he can draft a question for the public hearing, 586 
that the language does not need to be finalized tonight, and the Board can debate the language at 587 
the hearing. He added that because it is late in the process they can also defer it to next year. Mr. 588 
Zaremba asked if it is common for towns to prohibit these. Mr. Connors presented a photo of the 589 
storage container in question. Mr. Canada replied that a lot of towns would not allow them. Mr. 590 
Zaremba is in favor of looking into it this year. Mr. Canada agreed and added that it could be 591 
refined next year. Mr. Allison commented that it is similar to a shed and should need a permit. Mr. 592 
Connors agreed that the Town can require a permit but because it meets the setbacks, it would be 593 
allowed. Mr. Canada asked in the absence of a building permit, would this example be 594 
grandfathered. Mr. Connors replied no. Mr. Connors asked the Board if he should include this in 595 
the 2024 amendments. Mr. Canada, Mr. Houghton, and Mr. Zaremba replied yes. 596 
 597 
Mr. Canada made a motion to post the proposed amendments to the Zoning and Building 598 
Ordinances, Articles II through X as discussed, for public hearings on January 3rd and 17th, 599 
2024.  Mr. Houghton seconded the motion. All voted in favor and the motion was approved. 600 
 601 

b. Pending Land Use Applications 602 
 603 

Mr. Connors updated the Board on some pending land use applications. The Stoneybrook project 604 
will go before the ZBA next week for a variance. Mr. Connors spoke with the applicant’s attorney 605 
who clarified ZBA review is not for density or design and is solely to allow a single-family 606 
residential use. Mr. Canada asked if the variance is granted by the ZBA will the project come 607 
before the Planning Board for site review. Mr. Connors replied yes. Mr. Zaremba asked if they are 608 
going before the ZBA for permit by right. Mr. House replied it is for a variance for single-family 609 
residential as that use is not allowed at all. Mr. Canada commented that this is the Town’s last 610 
large undeveloped commercial area and he has not seen any research that the land is not practical 611 
for commercial. Mr. Canada stated he has some concerns with setting aside all of that 612 
commercially-zoned land for a single-family residential use. Mr. Allison agreed. Mr. Zaremba 613 
questioned whether such a large change would be more appropriate as a zoning question so that 614 
voters at Town Meeting could have a say in the process. 615 
 616 
Mr. Canada said he would like to see the Planning Board communicate to the ZBA it has concerns 617 
regarding the variance application. Mr. Zaremba asked if the Planning Board is permitted to do 618 
that. Mr. Houghton noted that there has been joint meetings with the ZBA in the past. Mr. Connors 619 
suggested to Mr. Canada that the Planning Board could request a joint meeting with the ZBA. Mr. 620 
Zaremba asked if the ZBA needs to agree to that. Mr. Connors replied yes. He believes that 621 
decision is up to the Chair. Mr. Allison stated the joint meeting would just be for the purpose of 622 
providing some additional thoughts and information that the ZBA may consider. Mr. Connors 623 
suggested that the Board make a motion to authorize Mr. House to write a letter to the ZBA 624 
requesting a joint meeting with the Planning Board. Mr. House recused himself from that process. 625 
Mr. Canada asked if the responsibility falls to him as vice-chair to make the request. Mr. Connors 626 
replied yes.  627 
 628 
Mr. Zaremba made a motion to authorize David Canada, as acting Chair, to reach out to the 629 
ZBA to request a joint meeting on the Stoneybrook application currently in front of the ZBA. 630 
Mr. Houghton seconded the motion. Mr. House abstained and all others voted in favor and 631 
the motion was approved. 632 
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c. Miscellaneous Community Planning Issues 633 
 634 
Mr. Houghton asked for an update on 275 Portsmouth Avenue. Mr. Connors replied that the Town 635 
has been in Superior Court with the owner asking for a series of compliance items to be addressed. 636 
The owner has addressed enough of these items that the Town is no longer pursuing the lawsuit 637 
against him. Mr. Houghton asked if that is only for existing uses. Mr. Connors replied yes. Mr. 638 
Houghton asked if there is a lock on introducing new tenants. Mr. Connors replied the owner has 639 
signed a document that he will not rent out the other units without going before the Planning Board.  640 
 641 
Mr. Connors stated that at the next Planning Board meeting there will be a large cluster subdivision 642 
with 54 units on Winnicutt Road to review. Mr. Houghton asked if this is a preliminary consult. 643 
Mr. Connors replied yes but abutters are notified so there could be a significant turnout. 644 
 645 

6. Adjournment 646 
 647 

Mr. Canada made a motion to adjourn the meeting at 9:51 pm. Mr. Zaremba seconded the 648 
motion. All voted in favor and the motion was approved. 649 



  

 
 
 
 
 

TRANSMITTAL 
 
 
Town of Stratham             Date:  Feb. 6, 2024 
Planning Department      Project: NH-1500 
10 Bunker Hill Ave.      Location: Lovering Road 
Stratham, NH 03885      Via: Hand Deliver 
 
We are sending you the following items: 
 
Items: 
 
 Attached: For Subdivision 
 
 
We are sending you the following items: 
  
 1 – Completed Subdivision Application 
 6 – Copies of Full-size Plans  
 9 – Copies Reduced Plans 11 x 17 Plans  

9 – Letter of Authorization to represent 
1 – List of Abutters w/3 labels for each 
1 - Check payable to Town of Stratham  
3 - Copies of Drainage report 
9 – Copy Lot Sizing by Soil Type 
9 - Copy Stamped Test Pits 
9 – Copy Soils report prepared by Gove Environmental 
 

 
 
 
 Please feel free to call me if you have any comments, or if anything further is required. 
 
Transmitted by: Christian O. Smith, PE. 
 





csmith
Typewritten Text
(See Letter of Authorization, attached).



Leter of Authoriza�on 

 

I, Kenneth F Lanzillo Jr., Trustee of the Kenneth F Lanzillo Revocable Trust, owner of 14 acres located at 
189 Bunker Hill Ave in Stratham, NH, do hereby authorize the following par�es to act as agents on our 
behalf for the above-described property in order to apply for any necessary state and local applica�ons 
or permits rela�ve to the development of said lot: 

Chinburg Development and their agents to include but not limited to : 

Beals Associates PLLC, 70 Portsmouth Ave, Stratham, NH 

Gove Environmental, 8 Con�nental Drive Exeter, NH 

Doucet Survey, 102 Kent Place Newmarket, NH 

as agents to act on my behalf in maters to be discussed with the Town of Stratham, State Departments 
and other Land Use Boards concerning the property previously men�oned. 

I hereby appoint the above referenced par�es as my agent to act on my behalf in the review process, to 
include any required signatures. 

 

 

         

Kenneth F. Lanzillo Jr, Trustee   Date 

Kenneth F Lanzillo Irrevocable Trust 

Kenneth F Lanzillo Jr., Trustee
dotloop verified
10/10/23 3:29 PM EDT
JANR-BDUR-NLWV-RJXP

dotloop signature verification: dtlp.us/B2ys-sS78-hDe8

https://dtlp.us/B2ys-sS78-hDe8
https://dtlp.us/B2ys-sS78-hDe8


ABUTTERS LIST  
FOR 

NH- 1500 Chinburg - Stratham, NH 
DATE February 5, 2024 

SUBJECT PARCEL 

TAX MAP/LOT   OWNER OF RECORD 
06-167  LANZILLO IRREVOCABLE TRUST 

LANZILLO, KENNETH F. - TRUSTEE 
LANZILLO, KENNETH F. JR - TRUS  
939 OCEAN BLVD UNIT 3 
HAMPTON, NH 03842 

           
ABUTTERS 

TAX MAP/LOT 
 

 OWNER OF RECORD 

06-150  MONTROSE CONDO ASSOC.   
C/O EVERGREEN HARVARD GROUP 
72 PORTSMOUTH AVENUE SUITE 201 
STRATHAM, NH 03885 

   
   
   
06-150-012 
 

 COOK, SARAH L. 
12 MONTROSE DRIVE 
STRATHAM, NH 03885 

06-150-027 
 

 FREDERICK, DONNA 
27 MONTROSE DRIVE 
STRATHAM, NH 03885 
 

   
   
06-150-072 
 

 GILL, DAVID W. GILL, SHARON L. 
72 MONTROSE DRIVE 
STRATHAM, NH 03885 

06-156  COLE, MICHAEL R. COLE, CELESTE A. 
10 WEDGEWOOD DRIVE 
STRATHAM, NH 03885 

06-157  SONNEBORN, JEFFREY J. 
SONNEBORN, KATHERIN A.  
8 WEDGEWOOD DRIVE 
STRATHAM, NH 03885 



ABUTTERS LIST  
FOR 

NH- 1500 Chinburg - Stratham, NH 
DATE February 5, 2024 

06-158  WARD, DAVID J.  WARD, JOANNE A. 
6 WEDGEWOOD DRIVE 
STRATHAM, NH 03885 

   

06-162 
 

 MELFI FAMILY REVOCABLE TRUST 
MELFI, JAMES I., -TRUSTEE  
6 HERSEY LANE 
STRATHAM, NH 03885 
 

06-163 
 

 LAPIERRE, RICHARD 
4 HERSEY LANE 
STRATHAM, NH 03885 
 

06-164-001 
 

 KREMER, SARAH 
2A HERSEY LANE  
STRATHAM, NH 03885 
 

06-164-002 
 

 WINSLOW, SHANE 
2B HERSEY LANE 
STRATHAM, NH 03885 
 

06-165 
 

 WIGGIN, PETER E.  WIGGIN, DORI A. 
P. O. BOX 1193  
PORTSMOUTH, NH 03801 

   

06-166 
 

 GRAY, CHRISTOPHER & LEAH TRUST 
CHRISTOPHER D & LEAH C GRAY  
181 BUNKER HILL AVENUE 
STRATHAM, NH 03885 
 

06-168 
 

 THOMAS, DANNY E. 
193 BUNKER HILL AVENUE 
STRATHAM, NH 03885 
 

06-170 
 

 STONE, DAVID ABBOTT,  
ROY & SANDRA 
194 BUNKER HILL AVENUE  
STRATHAM, NH 03885 



ABUTTERS LIST  
FOR 

NH- 1500 Chinburg - Stratham, NH 
DATE February 5, 2024 

 

06-171 
 

 PHILBRICK, GEORGE & SUSAN REV. 
PHILBRICK, SUSAN C.-TRUSTEE 
PHILBRICK, GEORGE R. SR.-TRUST 
188 BUNKER HILL AVENUE 
STRATHAM, NH 03885 
 

07-012 
 
 
 
 
 
 
PROFESSIONALS 
 
 

 STEVENS, JOHN K.  
STEVENS, RENATA PIKALIS 
195 BUNKER HILL AVENUE 
STRATHAM, NH 03885 
 

ENGINEERING FIRM  BEALS ASSOCIATES, PLLC. 
70 PORTSMOUTH AVE. 3RD FLOOR 
STRATHAM, NH 03885 
 

SOIL SCIENTIST 
 
 
 
 
SURVEYOR 
 
 
 
 
DEVELOPERS 

 GOVE ENVIRONMENTAL 
8 CONTINENTAL DR. BLDG. 2 UNIT H 
EXETER, NH 03833 
 
 
NORTHAM SURVEY, LLC 
686 CENTRAL AVE, SUITE 100 
DOVER, NH 03820 
 
 
CHINBURG BUILDERS 
3 PENSTOCK WAY 
NEWMARKET, NH 03857 
 

   

















NH-1500 – 189 Bunker Hill 01/23/2024 
Test Pits – Christian Smith, P.E. of Beals Associates, PLLC- #1543                 Witness:   

Test Pit #D1 
0” – 12”     10YR  4 /4  Dark Yellowish Brown 

Fine, Sandy, Loam 
Granular, Friable 

12” ‐ 28”        10YR  5/ 4  Yellowish Brown 
Fine, Sandy, Loam 
Blocky, Friable 

28” – 68”  2.5Y 4/3  Olive Brown 
Silt, Loam 
Platy, Firm 
Redox‐Common 2‐20% 

ESHWT =   28” 
Observed Ground Water – 42 inches  
Restrictive Layer:     28     Inches 
Refusal:  None  
Roots to    26   Inches 

Test Pit #D2 
0” – 10”     10YR  4 /4  Dark Yellowish Brown 

Fine, Sandy, Loam 
Granular, Friable 

10” ‐ 18”        10YR  5/ 3  Brown 
Fine, Sandy, Loam 
Blocky, Friable 

18” – 68”  2.5Y 5/2  Grayish Brown   
Silt, Loam 
Blocky, Firm 
Redox‐Common 2‐20% 

ESHWT =   18” 
Observed Ground Water – 38 inches  
Restrictive Layer:     18     Inches 
Refusal:  None  
Roots to    6   Inches 



NH-1500 – 189 Bunker Hill 01/23/2024 
Test Pits – Christian Smith, P.E. of Beals Associates, PLLC- #1543                 Witness:   

Test Pit #D3 
0” – 12”     10YR  4 /4  Dark Yellowish Brown 

Fine, Sandy, Loam 
Granular, Friable 

12” ‐ 18”        10YR  5/ 3  Brown 
Fine, Sandy, Loam 
Blocky, Friable 

18” – 60”  2.5Y 5/4  Light Olive Brown 
Silt, Loam 
Platy, Firm 
Redox‐Common 2‐20% 

ESHWT =   18” 
Observed Ground Water – 24 inches  
Restrictive Layer:     18     Inches 
Refusal:  None  
Roots to    6   Inches 
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1.0 ANALYSIS SUMMARY 
 

Chinburg Properties Inc proposes to construct a residential site plan to establish a subdivision on 

a 13.9+/- acre parcel of land located off Bunker Hill Road in Stratham, New Hampshire. A 

drainage analysis of 28.6+/- acres of the proposed site improvement was conducted for the purpose 

of estimating the peak rate of stormwater run-off and to subsequently design adequate drainage 

structures. Two models were compiled: one for the area in its existing (pre-construction) condition 

and a second for its proposed (post-construction) condition. The analysis was conducted using 

Extreme Precipitation data provided by Cornell University for the following 24-hour duration 

storm events: 

 

Storm Event Rainfall Depth (inches) 

2-Year 3.25 

10-Year 4.94 

25Year 6.28 

 

These storm events use the USDA SCS TR-20 method within the HydroCAD Stormwater 

Modeling System environment to model the rainfall and predict stormwater runoff flows and 

volumes. A Type III storm pattern was used in the model. The purpose of this analysis is to estimate 

the peak rates of run-off from the site for detention adequacy purposes, and to compare the peak 

rate of run-off between the existing and proposed conditions.   

 

Peak Rate of Discharge 

 

  Component Peak Rate of Discharge (CFS) 

Analysis Point # 

Analysis Point Description 
Condition 2-Year 10-Year 25-Year 

Reach #<100> 

Flow to Northeast 

Existing 

Proposed 

5.92 

1.31 

14.30 

9.34 

22.93 

20.42 

Reach #<200> 

Flow to South 

Existing 

Proposed 

3.11 

2.48 

6.58 

4.87 

9.65 

6.98 

Reach #<300> 

Flow to Southeast 

Existing 

Proposed 

1.67 

1.45 

3.67 

3.33 

5.42 

4.97 

 

The proposed 6 lot residential subdivision includes a paved roadway into the subdivision ending 

in a cul-de-sac. The proposed improvement area includes three different subcatchments.  The peak 

rate of run-off in the proposed conditions is decreased from that of the existing conditions, due to 

the addition of two infiltration ponds. All paved roadway runoff receives treatment from grass-

lined swales, a forebay, and an infiltration pond prior to discharging overland. In addition, the 

potential for increased erosion and sedimentation is handled by way of silt barriers surrounding 

the disturbed areas. The use of Best Management Practices per the Rockingham Conservation 

District / DES Handbook have been applied to the design of these structures and will be observed 

during all stages of construction. All land disturbed during construction will be stabilized within 

30 days of groundbreaking. Existing wetlands and abutters will suffer no adverse effects resulting 

from this proposed development. 
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2.0 EXISTING CONDITIONS ANALYSIS 

 

The existing property is located on a parcel consisting of woodlands, a residential home, and 

extensive lawn areas. The existing topography is such that the site analysis is divided into three 

subcatchments within the area proposed to be improved, and includes a large area of contributing 

off-site area comprised of residential houses. Final Reach #<100> flows towards the northeast of 

the proposed improvement area, Final Reach #<200> flows towards the South, and Reach #300 

flows toward the east of the proposed improvement area.  

 

Classified by a combination of Site-Specific and NRCS Soil Mapping, the land of the site is 

composed of relatively flat slopes and soils categorized into the Hydrologic Soil Groups (HSG) A, 

B, C, and D (See appendix for Hiss/HSG designations). The majority of the area to be developed 

is comprised of Eldrige and Scituate soils.  

 

 

3.0 PROPOSED CONDITIONS ANALYSIS  

 

The addition of the impervious area, clearing of trees, and grading of slopes causes an increase in 

the curve number (Cn) and a decrease in the time of concentration (Tc) which results in a potential 

increase in peak rates of run-off from the site. To reduce these flows to pre-development 

conditions, various stormwater management systems will be proposed. A pipe network consisting 

of catchbasins with deep sumps and oil-debris separators combined with grass-lined swales 

controls the conveyance of stormwater.  The proposed development divides the site into several 

different post-construction subcatchments, but ultimately the three main subcatchments match the 

pre-construction analysis. The run-off is directed to off-site areas through HydroCAD “reaches” 

and “ponds”, consisting of a two infiltration ponds.   

 

In an effort to prevent the sedimentation of abutting properties, the paved roadway will be graded 

to flow into a closed drainage system, grass-lined swales, a sediment forebay prior to flowing 

towards an infiltration pond. During construction, appropriate Best Management Practices 

(BMP's) will be applied so as to negate the potential for sediment-laden run-off to discharge off-

site prior to the final stabilization of the proposed grading.  The structures outlined in this proposal 

provide for adequate treatment of stormwater run-off for sediment control. 

 

 

4.0 SEDIMENT & EROSION CONTROL PLANS 

BEST MANAGEMENT PRACTICES (BMP’s) 

 

The proposed site development is protected from erosion and the roadways and abutting properties 

are protected from sediment by the use of Best Management Practices as outlined in the New 

Hampshire Stormwater Manual. Any area disturbed by construction will be re-stabilized within 30 

days, and abutting properties and wetlands will not be adversely affected by this development. All 

swales and drainage structures will be constructed and stabilized prior to having run-off directed 

to them.   
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4.1 Silt Barrier / Construction Fence 

 

The plan set demonstrates the location of silt barriers for sediment control. Sheet E-1, Erosion and 

Sediment Control Details, has the specifications for installation and maintenance of the silt barriers 

selected for the site. In areas where the limits of construction need to be emphasized to operators, 

construction fence for added visibility will be installed. Orange construction fence will be VISI 

Perimeter Fence by Conwed Plastic Fencing, or approved equal. The four-foot construction 

fencing is to be installed using six-foot posts buried at least two feet into the ground spaced six to 

eight feet apart. 

 

4.2 Vegetated Stabilization 

 

All areas that are disturbed during construction will be stabilized with vegetated material within 

30 days of disturbance. Construction will be managed in such a manner that erosion is prevented 

and that no abutter’s property will be subjected to any siltation, unless otherwise permitted. All 

areas to be planted with grass for long-term cover will follow the specifications on Sheet E-1 using 

the seeding mixture below: 

 

 

Mixture C Pounds per Acre Pounds per 1,000 sf 

Tall Fescue 20 0.45 

Creeping Red Fescue 20 0.45 

Birdsfoot Trefoil 8 0.20 

Total 48 1.10 

 

 4.3 Stabilized Construction Entrance/Exit 

 

A temporary gravel construction entrance/exit provides an area where mud can be dislodged from 

tires before the vehicle leaves the construction site to reduce the amount of mud and sediment 

transported onto paved municipal and state roads. The stone size for the gravel pad should be 

between 1- and 2-inch coarse aggregate and the pad itself constructed to a minimum length of 50’ 

for the full width of the access road. The aggregate should be placed at least six inches thick. Plan 

and profile view details are shown on Sheet E1 - Sediment and Erosion Control Detail Plan.  

 

4.2 Drainage Swales / Stormwater Conveyance Channels 

Drainage swales will be stabilized with vegetation for long term cover as outlined below using 

seed mixture C.  As a general rule, velocities in the swale should not exceed 3.0 feet per second 

for a vegetated swale although velocities as high as 4.5 FPS are allowed under certain soil 

conditions.   

 

4.5       Level Spreaders 

Level spreaders enable any run-off directed towards them to be spread evenly into sheet flow prior 

to discharge into wetlands or treatment by a filter strip, thus allowing for better filter strip 

efficiency and a lesser potential for erosion. 

 

4.6  Vegetated Buffers 
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Vegetated buffers are areas of land with natural or planted vegetation designed to receive sheet 

run-off from upgradient development.  These natural areas, preferably wooded, are effective in 

removing sediment and sediment-laden pollutants from such run-off, although their effectiveness 

is severely diminished when forced to deal with concentrated flow and must therefore be equipped 

with a level-spreading device.  Vegetated buffers should not have a slope exceeding fifteen percent 

and have a minimum length of seventy-five feet.   

 

4.6  Filter Strips 

Filter strips are areas of land with natural or planted vegetation designed to receive sheet run-off 

from upgradient development.  These natural areas, preferably wooded, are effective in removing 

sediment and sediment-laden pollutants from such run-off, although their effectiveness is severely 

diminished when forced to deal with concentrated flow and must therefore be equipped with a 

level-spreading device.  Filter strips should not have a slope exceeding fifteen percent and have a 

minimum length of seventy-five feet.   

 

4.4 Environmental Dust Control 

 

Dust will be controlled on the site using multiple Best Management Practices. Mulching and 

temporary seeding will be the first line of protection to be utilized where problems occur. If dust 

problems are not solved by these applications, the use of water and calcium chloride can be applied.  

Calcium chloride will be applied at a rate that will keep the surface moist but not cause pollution. 

 

4.5 Construction Sequence  
  

1. Cut and remove trees in construction areas as directed or required. 

 

2. Construct and/or install temporary and permanent sediment erosion and detention 

control facilities, as required. Erosion, sediment, and facilities shall be installed 

and stabilized prior to any earth moving operation, and prior to directing run-off 

to them. 

 

3. Clear, cut, grub, and dispose of debris in approved facilities.  

 

4. Excavate and stockpile topsoil / loam. All disturbed areas shall be stabilized 

immediately after grading.  

 

5. Construct the roadway and its associated drainage structures. 

 

6. Begin permanent and temporary seeding and mulching. All cut and fill slopes and 

disturbed areas shall be seeded and mulched as required or directed.  

 

7. Daily, or as required, construct temporary berms, drainage ditches, sediment 

traps, etc. to prevent erosion on the site and prevent any siltation of abutting 

waters or property.  
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8. Inspect and maintain all erosion and sediment control measures during 

construction.  

 

9. Complete permanent seeding and landscaping.  

 

10. Remove temporary erosion control measures after seeding areas have established 

themselves and site improvements are complete. Smooth and re-vegetate all 

disturbed areas.  

 

11.  All swales and drainage structures will be constructed and stabilized prior to 

having run-off being directed to them. 

 

12. Finish paving all roadways. 

 

4.6 Temporary Erosion Control Measures 

 

1. The smallest practical area of land shall be exposed at any one time. 

 

2. Erosion and sediment control measures shall be installed as shown on the plans 

and at locations as required, or directed by the engineer. 

 

3. All disturbed areas shall be returned to original grades and elevations. Disturbed 

areas shall be loamed with a minimum of 4” of loam and seeded with not less than 

1.10 pound of seed per 1,000 square feet (48 pounds per acre) of area. 

 

4. Silt barriers shall be inspected periodically and after every rainstorm during the 

life of the project. All damaged areas shall be repaired and sediment deposits shall 

periodically be removed and properly disposed of. 

 

5. After all disturbed areas have been stabilized, the temporary erosion control 

measures are to be removed and the area disturbed by the removal smoothed and 

revegetated. 

 

6. Areas must be seeded and mulched within 5 days of final grading, permanently 

stabilized within 15 days of final grading, or temporarily stabilized within 30 days 

of initial disturbance of soil. 

 

4.7 Inspection and Maintenance Schedule 

 

Silt barriers shall be inspected during and after storm events to ensure that the fence still has 

integrity and is not allowing sediment to pass.   
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5.0  CONCLUSION 

 

This proposed site development off of Bunker Hill Road in Stratham, NH will have no adverse 

effect on the abutting property owners by way of stormwater run-off or siltation. The post-

construction peak rates of run-off for the site will be lower than the existing conditions for the 

storm events, as shown in the tables above. Appropriate steps will be taken to eliminate erosion 

and sedimentation; these will be accomplished through the construction of a drainage system 

consisting of a forebay and two infiltration ponds. The Best Management Practices developed by 

the State of New Hampshire have been utilized in the design of this system and these applications 

will be enforced throughout the construction process. 

 

An Alteration of Terrain Permit (RSA 485: A-17) is not required for this project due to the area of 

disturbance being less than 100,000 square feet.   

 

Respectfully Submitted, 

 

BEALS ASSOCIATES, PLLC. 

 

Christian O. Smith 
 

Christian O Smith, PE 

Principal 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix I 
 

Existing Conditions Analysis 
 
 

2-Year 24-Hour Summary 
 

10-Year 24-Hour Complete 
 

25-Year 24-Hour Summary 
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

9.753 46 2 acre lots, 12% imp, HSG A  (1)
2.766 77 2 acre lots, 12% imp, HSG C  (1)
0.397 82 2 acre lots, 12% imp, HSG D  (1)
1.201 39 >75% Grass cover, Good, HSG A  (2)

10.338 74 >75% Grass cover, Good, HSG C  (1, 2, 3)
0.029 30 Brush, Good, HSG A  (2)
0.027 65 Brush, Good, HSG C  (2)
0.192 98 Paved parking, HSG A  (2)
0.190 98 Paved parking, HSG C  (2, 3)
0.093 98 Roofs, HSG A  (2)
0.070 98 Roofs, HSG C  (3)
0.203 30 Woods, Good, HSG A  (2)
3.385 70 Woods, Good, HSG C  (1, 2, 3)

28.643 63 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

11.471 HSG A 1, 2
0.000 HSG B

16.775 HSG C 1, 2, 3
0.397 HSG D 1
0.000 Other

28.643 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=946,088 sf   7.14% Impervious   Runoff Depth=0.63"Subcatchment 1: Off-site and North
   Flow Length=2,139'   Tc=56.1 min   CN=WQ   Runoff=5.92 cfs  1.139 af

Runoff Area=183,613 sf   7.93% Impervious   Runoff Depth=0.84"Subcatchment 2: South
   Flow Length=533'   Tc=12.1 min   CN=WQ   Runoff=3.11 cfs  0.296 af

Runoff Area=118,007 sf   7.76% Impervious   Runoff Depth=1.15"Subcatchment 3: East
   Flow Length=496'   Tc=39.1 min   CN=WQ   Runoff=1.67 cfs  0.259 af

   Inflow=5.92 cfs  1.139 afReach #100: Analysis Point - Northeast
   Outflow=5.92 cfs  1.139 af

   Inflow=3.11 cfs  0.296 afReach #200: Analysis Point - South
   Outflow=3.11 cfs  0.296 af

   Inflow=1.67 cfs  0.259 afReach #300: Analysis Point - East
   Outflow=1.67 cfs  0.259 af

Total Runoff Area = 28.643 ac   Runoff Volume = 1.695 af   Average Runoff Depth = 0.71"
92.69% Pervious = 26.549 ac     7.31% Impervious = 2.094 ac
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=946,088 sf   7.14% Impervious   Runoff Depth=1.50"Subcatchment 1: Off-site and North
   Flow Length=2,139'   Tc=56.1 min   CN=WQ   Runoff=14.30 cfs  2.715 af

Runoff Area=183,613 sf   7.93% Impervious   Runoff Depth=1.75"Subcatchment 2: South
   Flow Length=533'   Tc=12.1 min   CN=WQ   Runoff=6.58 cfs  0.613 af

Runoff Area=118,007 sf   7.76% Impervious   Runoff Depth=2.39"Subcatchment 3: East
   Flow Length=496'   Tc=39.1 min   CN=WQ   Runoff=3.67 cfs  0.539 af

   Inflow=14.30 cfs  2.715 afReach #100: Analysis Point - Northeast
   Outflow=14.30 cfs  2.715 af

   Inflow=6.58 cfs  0.613 afReach #200: Analysis Point - South
   Outflow=6.58 cfs  0.613 af

   Inflow=3.67 cfs  0.539 afReach #300: Analysis Point - East
   Outflow=3.67 cfs  0.539 af

Total Runoff Area = 28.643 ac   Runoff Volume = 3.868 af   Average Runoff Depth = 1.62"
92.69% Pervious = 26.549 ac     7.31% Impervious = 2.094 ac
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Summary for Subcatchment 1: Off-site and North

Runoff = 14.30 cfs @ 12.80 hrs,  Volume= 2.715 af,  Depth= 1.50"
     Routed to Reach #100 : Analysis Point - Northeast

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
424,852 46 2 acre lots, 12% imp, HSG A
120,469 77 2 acre lots, 12% imp, HSG C

17,315 82 2 acre lots, 12% imp, HSG D
94,122 70 Woods, Good, HSG C

289,330 74 >75% Grass cover, Good, HSG C
946,088 Weighted Average
878,572 92.86% Pervious Area

67,516 7.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.5 50 0.0400 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

13.9 910 0.0242 1.09 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

23.4 514 0.0214 0.37 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

2.1 106 0.0140 0.83 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.1 73 0.0550 0.59 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

10.1 486 0.0130 0.80 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

56.1 2,139 Total

Summary for Subcatchment 2: South

Runoff = 6.58 cfs @ 12.17 hrs,  Volume= 0.613 af,  Depth= 1.75"
     Routed to Reach #200 : Analysis Point - South

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"
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Area (sf) CN Description
1,254 30 Brush, Good, HSG A
8,850 30 Woods, Good, HSG A

52,307 39 >75% Grass cover, Good, HSG A
8,362 98 Paved parking, HSG A
4,038 98 Roofs, HSG A
1,177 65 Brush, Good, HSG C

12,506 70 Woods, Good, HSG C
92,955 74 >75% Grass cover, Good, HSG C

2,164 98 Paved parking, HSG C
183,613 Weighted Average
169,049 92.07% Pervious Area

14,564 7.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.4 50 0.0800 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

8.7 483 0.0176 0.93 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.1 533 Total

Summary for Subcatchment 3: East

Runoff = 3.67 cfs @ 12.55 hrs,  Volume= 0.539 af,  Depth= 2.39"
     Routed to Reach #300 : Analysis Point - East

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
40,802 70 Woods, Good, HSG C
68,052 74 >75% Grass cover, Good, HSG C

6,098 98 Paved parking, HSG C
3,055 98 Roofs, HSG C

118,007 Weighted Average
108,854 92.24% Pervious Area

9,153 7.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 50 0.0240 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

33.6 446 0.0010 0.22 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

39.1 496 Total
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Summary for Reach #100: Analysis Point - Northeast

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 21.719 ac, 7.14% Impervious,  Inflow Depth = 1.50"    for  10-YR event
Inflow = 14.30 cfs @ 12.80 hrs,  Volume= 2.715 af
Outflow = 14.30 cfs @ 12.80 hrs,  Volume= 2.715 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Reach #200: Analysis Point - South

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.215 ac, 7.93% Impervious,  Inflow Depth = 1.75"    for  10-YR event
Inflow = 6.58 cfs @ 12.17 hrs,  Volume= 0.613 af
Outflow = 6.58 cfs @ 12.17 hrs,  Volume= 0.613 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Reach #300: Analysis Point - East

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.709 ac, 7.76% Impervious,  Inflow Depth = 2.39"    for  10-YR event
Inflow = 3.67 cfs @ 12.55 hrs,  Volume= 0.539 af
Outflow = 3.67 cfs @ 12.55 hrs,  Volume= 0.539 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=946,088 sf   7.14% Impervious   Runoff Depth=2.34"Subcatchment 1: Off-site and North
   Flow Length=2,139'   Tc=56.1 min   CN=WQ   Runoff=22.93 cfs  4.240 af

Runoff Area=183,613 sf   7.93% Impervious   Runoff Depth=2.59"Subcatchment 2: South
   Flow Length=533'   Tc=12.1 min   CN=WQ   Runoff=9.65 cfs  0.910 af

Runoff Area=118,007 sf   7.76% Impervious   Runoff Depth=3.49"Subcatchment 3: East
   Flow Length=496'   Tc=39.1 min   CN=WQ   Runoff=5.42 cfs  0.788 af

   Inflow=22.93 cfs  4.240 afReach #100: Analysis Point - Northeast
   Outflow=22.93 cfs  4.240 af

   Inflow=9.65 cfs  0.910 afReach #200: Analysis Point - South
   Outflow=9.65 cfs  0.910 af

   Inflow=5.42 cfs  0.788 afReach #300: Analysis Point - East
   Outflow=5.42 cfs  0.788 af

Total Runoff Area = 28.643 ac   Runoff Volume = 5.938 af   Average Runoff Depth = 2.49"
92.69% Pervious = 26.549 ac     7.31% Impervious = 2.094 ac



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix II 
 

Proposed Conditions Analysis 
 
 

2-Year 24-Hour Summary 
 

 10-Year 24-Hour Complete  
 

25-Year 24-Hour Summary 
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

9.753 46 2 acre lots, 12% imp, HSG A  (1.1)
10.809 77 2 acre lots, 12% imp, HSG C  (1.1, 1.2, 1.3, 1.5, 2, 3.1, 3.2)
0.397 82 2 acre lots, 12% imp, HSG D  (1.1)
1.201 39 >75% Grass cover, Good, HSG A  (2)
2.323 74 >75% Grass cover, Good, HSG C  (1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 2, 3.2)
0.029 30 Brush, Good, HSG A  (2)
0.022 65 Brush, Good, HSG C  (1.5, 2)
0.192 98 Paved parking, HSG A  (2)
0.674 98 Paved parking, HSG C  (1.1, 1.4, 1.5, 2)
0.093 98 Roofs, HSG A  (2)
0.203 30 Woods, Good, HSG A  (2)
2.947 70 Woods, Good, HSG C  (1.1, 1.2, 1.3, 1.5, 2, 3.1, 3.2)

28.643 64 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

11.471 HSG A 1.1, 2
0.000 HSG B

16.775 HSG C 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 2, 3.1, 3.2
0.397 HSG D 1.1
0.000 Other

28.643 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=830,642 sf   13.10% Impervious   Runoff Depth=0.67"Subcatchment 1.1: Off-site and Roadway
   Flow Length=2,087'   Tc=55.6 min   CN=WQ   Runoff=5.59 cfs  1.061 af

Runoff Area=86,916 sf   2.19% Impervious   Runoff Depth=0.97"Subcatchment 1.2: Northern Area
   Flow Length=336'   Tc=24.0 min   CN=WQ   Runoff=1.31 cfs  0.162 af

Runoff Area=24,538 sf   3.69% Impervious   Runoff Depth=1.12"Subcatchment 1.3: To Bio Pond #1
   Flow Length=314'   Tc=25.4 min   CN=WQ   Runoff=0.43 cfs  0.053 af

Runoff Area=14,366 sf   29.54% Impervious   Runoff Depth=1.65"Subcatchment 1.4: To Culvert #1
   Flow Length=318'   Tc=8.2 min   CN=WQ   Runoff=0.53 cfs  0.045 af

Runoff Area=34,830 sf   21.89% Impervious   Runoff Depth=1.44"Subcatchment 1.5: To Culvert #2
   Flow Length=325'   Tc=8.3 min   CN=WQ   Runoff=1.15 cfs  0.096 af

Runoff Area=9,503 sf   0.00% Impervious   Runoff Depth=1.07"Subcatchment 1.6: Cul-De-Sac
   Flow Length=97'   Slope=0.0210 '/'   Tc=6.6 min   CN=74   Runoff=0.25 cfs  0.019 af

Runoff Area=142,777 sf   13.97% Impervious   Runoff Depth=0.85"Subcatchment 2: South
   Flow Length=533'   Tc=12.1 min   CN=WQ   Runoff=2.48 cfs  0.231 af

Runoff Area=31,503 sf   11.63% Impervious   Runoff Depth=1.24"Subcatchment 3.1: To IP#2
   Flow Length=211'   Tc=7.8 min   CN=WQ   Runoff=0.94 cfs  0.074 af

Runoff Area=72,623 sf   5.81% Impervious   Runoff Depth=1.06"Subcatchment 3.2: Southeast
   Flow Length=411'   Tc=15.2 min   CN=WQ   Runoff=1.45 cfs  0.148 af

   Inflow=1.31 cfs  0.162 afReach #100: Analysis Point - Northeast
   Outflow=1.31 cfs  0.162 af

   Inflow=2.48 cfs  0.231 afReach #200: Analysis Point - South
   Outflow=2.48 cfs  0.231 af

   Inflow=1.45 cfs  0.148 afReach #300: Analysis Point - Southeast
   Outflow=1.45 cfs  0.148 af

Avg. Flow Depth=0.15'   Max Vel=7.01 fps   Inflow=0.53 cfs  0.045 afReach C#1: Proposed Culvert #1
12.0"  Round Pipe   n=0.012   L=25.0'   S=0.0756 '/'   Capacity=10.61 cfs   Outflow=0.53 cfs  0.045 af

Avg. Flow Depth=0.18'   Max Vel=11.73 fps   Inflow=1.15 cfs  0.096 afReach C#2: Proposed Culvert #2
12.0"  Round Pipe   n=0.012   L=11.0'   S=0.1718 '/'   Capacity=16.00 cfs   Outflow=1.15 cfs  0.096 af

Avg. Flow Depth=0.21'   Max Vel=2.05 fps   Inflow=0.25 cfs  0.019 afReach C#3: Proposed Culvert #3
12.0"  Round Pipe   n=0.013   L=50.0'   S=0.0050 '/'   Capacity=2.52 cfs   Outflow=0.25 cfs  0.019 af

Peak Elev=91.72'   Inflow=1.68 cfs  0.141 afPond DMH#1: DMH#1
15.0"  Round Culvert  n=0.013  L=325.0'  S=0.0050 '/'   Outflow=1.68 cfs  0.141 af
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Peak Elev=89.99'   Inflow=1.68 cfs  0.141 afPond DMH#2: DMH#2
15.0"  Round Culvert  n=0.013  L=300.0'  S=0.0050 '/'   Outflow=1.68 cfs  0.141 af

Peak Elev=82.65'  Storage=5,990 cf   Inflow=5.88 cfs  1.221 afPond FB: Forebay
   Outflow=5.87 cfs  1.096 af

Peak Elev=81.63'  Storage=24,587 cf   Inflow=6.08 cfs  1.149 afPond IP#1: Infiltration Pond #1
   Discarded=0.85 cfs  1.149 af   Primary=0.00 cfs  0.000 af   Outflow=0.85 cfs  1.149 af

Peak Elev=94.43'  Storage=954 cf   Inflow=0.94 cfs  0.074 afPond IP#2: Infiltation Pond #2
   Discarded=0.16 cfs  0.074 af   Primary=0.00 cfs  0.000 af   Outflow=0.16 cfs  0.074 af

Total Runoff Area = 28.643 ac   Runoff Volume = 1.889 af   Average Runoff Depth = 0.79"
87.87% Pervious = 25.169 ac     12.13% Impervious = 3.474 ac
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=830,642 sf   13.10% Impervious   Runoff Depth=1.52"Subcatchment 1.1: Off-site and Roadway
   Flow Length=2,087'   Tc=55.6 min   CN=WQ   Runoff=12.62 cfs  2.419 af

Runoff Area=86,916 sf   2.19% Impervious   Runoff Depth=2.17"Subcatchment 1.2: Northern Area
   Flow Length=336'   Tc=24.0 min   CN=WQ   Runoff=3.11 cfs  0.360 af

Runoff Area=24,538 sf   3.69% Impervious   Runoff Depth=2.39"Subcatchment 1.3: To Bio Pond #1
   Flow Length=314'   Tc=25.4 min   CN=WQ   Runoff=0.95 cfs  0.112 af

Runoff Area=14,366 sf   29.54% Impervious   Runoff Depth=3.02"Subcatchment 1.4: To Culvert #1
   Flow Length=318'   Tc=8.2 min   CN=WQ   Runoff=1.00 cfs  0.083 af

Runoff Area=34,830 sf   21.89% Impervious   Runoff Depth=2.78"Subcatchment 1.5: To Culvert #2
   Flow Length=325'   Tc=8.3 min   CN=WQ   Runoff=2.29 cfs  0.185 af

Runoff Area=9,503 sf   0.00% Impervious   Runoff Depth=2.32"Subcatchment 1.6: Cul-De-Sac
   Flow Length=97'   Slope=0.0210 '/'   Tc=6.6 min   CN=74   Runoff=0.57 cfs  0.042 af

Runoff Area=142,777 sf   13.97% Impervious   Runoff Depth=1.68"Subcatchment 2: South
   Flow Length=533'   Tc=12.1 min   CN=WQ   Runoff=4.87 cfs  0.460 af

Runoff Area=31,503 sf   11.63% Impervious   Runoff Depth=2.55"Subcatchment 3.1: To IP#2
   Flow Length=211'   Tc=7.8 min   CN=WQ   Runoff=2.01 cfs  0.154 af

Runoff Area=72,623 sf   5.81% Impervious   Runoff Depth=2.30"Subcatchment 3.2: Southeast
   Flow Length=411'   Tc=15.2 min   CN=WQ   Runoff=3.33 cfs  0.319 af

   Inflow=9.34 cfs  1.590 afReach #100: Analysis Point - Northeast
   Outflow=9.34 cfs  1.590 af

   Inflow=4.87 cfs  0.460 afReach #200: Analysis Point - South
   Outflow=4.87 cfs  0.460 af

   Inflow=3.33 cfs  0.319 afReach #300: Analysis Point - Southeast
   Outflow=3.33 cfs  0.319 af

Avg. Flow Depth=0.21'   Max Vel=8.47 fps   Inflow=1.00 cfs  0.083 afReach C#1: Proposed Culvert #1
12.0"  Round Pipe   n=0.012   L=25.0'   S=0.0756 '/'   Capacity=10.61 cfs   Outflow=1.00 cfs  0.083 af

Avg. Flow Depth=0.26'   Max Vel=14.37 fps   Inflow=2.29 cfs  0.185 afReach C#2: Proposed Culvert #2
12.0"  Round Pipe   n=0.012   L=11.0'   S=0.1718 '/'   Capacity=16.00 cfs   Outflow=2.29 cfs  0.185 af

Avg. Flow Depth=0.32'   Max Vel=2.59 fps   Inflow=0.57 cfs  0.042 afReach C#3: Proposed Culvert #3
12.0"  Round Pipe   n=0.013   L=50.0'   S=0.0050 '/'   Capacity=2.52 cfs   Outflow=0.57 cfs  0.042 af

Peak Elev=92.09'   Inflow=3.29 cfs  0.268 afPond DMH#1: DMH#1
15.0"  Round Culvert  n=0.013  L=325.0'  S=0.0050 '/'   Outflow=3.29 cfs  0.268 af
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Peak Elev=90.35'   Inflow=3.29 cfs  0.268 afPond DMH#2: DMH#2
15.0"  Round Culvert  n=0.013  L=300.0'  S=0.0050 '/'   Outflow=3.29 cfs  0.268 af

Peak Elev=82.76'  Storage=6,414 cf   Inflow=13.15 cfs  2.729 afPond FB: Forebay
   Outflow=13.14 cfs  2.604 af

Peak Elev=82.56'  Storage=36,455 cf   Inflow=13.57 cfs  2.716 afPond IP#1: Infiltration Pond #1
   Discarded=0.94 cfs  1.487 af   Primary=8.71 cfs  1.230 af   Outflow=9.65 cfs  2.716 af

Peak Elev=95.09'  Storage=2,672 cf   Inflow=2.01 cfs  0.154 afPond IP#2: Infiltation Pond #2
   Discarded=0.20 cfs  0.154 af   Primary=0.00 cfs  0.000 af   Outflow=0.20 cfs  0.154 af

Total Runoff Area = 28.643 ac   Runoff Volume = 4.134 af   Average Runoff Depth = 1.73"
87.87% Pervious = 25.169 ac     12.13% Impervious = 3.474 ac
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Summary for Subcatchment 1.1: Off-site and Roadway

Runoff = 12.62 cfs @ 12.79 hrs,  Volume= 2.419 af,  Depth= 1.52"
     Routed to Pond FB : Forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
424,852 46 2 acre lots, 12% imp, HSG A
309,852 77 2 acre lots, 12% imp, HSG C

17,315 82 2 acre lots, 12% imp, HSG D
33,389 70 Woods, Good, HSG C
26,661 74 >75% Grass cover, Good, HSG C
18,573 98 Paved parking, HSG C

830,642 Weighted Average
721,827 86.90% Pervious Area
108,815 13.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.5 50 0.0400 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

13.9 910 0.0242 1.09 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

23.4 514 0.0214 0.37 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

2.1 106 0.0140 0.83 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.1 73 0.0550 0.59 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

9.6 434 0.0115 0.75 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

55.6 2,087 Total

Summary for Subcatchment 1.2: Northern Area

Runoff = 3.11 cfs @ 12.35 hrs,  Volume= 0.360 af,  Depth= 2.17"
     Routed to Reach #100 : Analysis Point - Northeast

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
53,051 70 Woods, Good, HSG C
17,967 74 >75% Grass cover, Good, HSG C
15,898 77 2 acre lots, 12% imp, HSG C
86,916 Weighted Average
85,008 97.81% Pervious Area

1,908 2.19% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.2 50 0.0260 0.04 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 2.92"
3.8 286 0.0320 1.25 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
24.0 336 Total

Summary for Subcatchment 1.3: To Bio Pond #1

Runoff = 0.95 cfs @ 12.36 hrs,  Volume= 0.112 af,  Depth= 2.39"
     Routed to Pond IP#1 : Infiltration Pond #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
616 70 Woods, Good, HSG C

16,375 74 >75% Grass cover, Good, HSG C
7,547 77 2 acre lots, 12% imp, HSG C

24,538 Weighted Average
23,632 96.31% Pervious Area

906 3.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.0 50 0.0210 0.04 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 2.92"
3.4 264 0.0352 1.31 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
25.4 314 Total

Summary for Subcatchment 1.4: To Culvert #1

Runoff = 1.00 cfs @ 12.12 hrs,  Volume= 0.083 af,  Depth= 3.02"
     Routed to Reach C#1 : Proposed Culvert #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
10,122 74 >75% Grass cover, Good, HSG C

4,244 98 Paved parking, HSG C
14,366 Weighted Average
10,122 70.46% Pervious Area

4,244 29.54% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.1 50 0.0500 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

4.1 268 0.0240 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.2 318 Total

Summary for Subcatchment 1.5: To Culvert #2

Runoff = 2.29 cfs @ 12.12 hrs,  Volume= 0.185 af,  Depth= 2.78"
     Routed to Reach C#2 : Proposed Culvert #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
612 65 Brush, Good, HSG C

3,633 70 Woods, Good, HSG C
6,643 74 >75% Grass cover, Good, HSG C

18,542 77 2 acre lots, 12% imp, HSG C
5,400 98 Paved parking, HSG C

34,830 Weighted Average
27,205 78.11% Pervious Area

7,625 21.89% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.1 50 0.0500 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

4.2 275 0.0240 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 325 Total

Summary for Subcatchment 1.6: Cul-De-Sac

Runoff = 0.57 cfs @ 12.10 hrs,  Volume= 0.042 af,  Depth= 2.32"
     Routed to Reach C#3 : Proposed Culvert #3

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
9,503 74 >75% Grass cover, Good, HSG C
9,503 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 50 0.0210 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

0.8 47 0.0210 1.01 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.6 97 Total

Summary for Subcatchment 2: South

Runoff = 4.87 cfs @ 12.17 hrs,  Volume= 0.460 af,  Depth= 1.68"
     Routed to Reach #200 : Analysis Point - South

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
1,254 30 Brush, Good, HSG A
8,850 30 Woods, Good, HSG A

52,307 39 >75% Grass cover, Good, HSG A
8,362 98 Paved parking, HSG A
4,038 98 Roofs, HSG A

329 65 Brush, Good, HSG C
4,476 70 Woods, Good, HSG C
8,681 74 >75% Grass cover, Good, HSG C

53,329 77 2 acre lots, 12% imp, HSG C
1,151 98 Paved parking, HSG C

142,777 Weighted Average
122,827 86.03% Pervious Area

19,950 13.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.4 50 0.0800 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

8.7 483 0.0176 0.93 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.1 533 Total

Summary for Subcatchment 3.1: To IP#2

Runoff = 2.01 cfs @ 12.11 hrs,  Volume= 0.154 af,  Depth= 2.55"
     Routed to Pond IP#2 : Infiltation Pond #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"
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Area (sf) CN Description
983 70 Woods, Good, HSG C

30,520 77 2 acre lots, 12% imp, HSG C
31,503 Weighted Average
27,841 88.37% Pervious Area

3,662 11.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0180 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

1.7 161 0.0497 1.56 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.8 211 Total

Summary for Subcatchment 3.2: Southeast

Runoff = 3.33 cfs @ 12.22 hrs,  Volume= 0.319 af,  Depth= 2.30"
     Routed to Reach #300 : Analysis Point - Southeast

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
32,217 70 Woods, Good, HSG C

5,233 74 >75% Grass cover, Good, HSG C
35,173 77 2 acre lots, 12% imp, HSG C
72,623 Weighted Average
68,402 94.19% Pervious Area

4,221 5.81% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0180 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

9.1 361 0.0090 0.66 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

15.2 411 Total

Summary for Reach #100: Analysis Point - Northeast

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 22.975 ac, 12.34% Impervious,  Inflow Depth = 0.83"    for  10-YR event
Inflow = 9.34 cfs @ 13.20 hrs,  Volume= 1.590 af
Outflow = 9.34 cfs @ 13.20 hrs,  Volume= 1.590 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Summary for Reach #200: Analysis Point - South

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.278 ac, 13.97% Impervious,  Inflow Depth = 1.68"    for  10-YR event
Inflow = 4.87 cfs @ 12.17 hrs,  Volume= 0.460 af
Outflow = 4.87 cfs @ 12.17 hrs,  Volume= 0.460 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Reach #300: Analysis Point - Southeast

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.390 ac, 7.57% Impervious,  Inflow Depth = 1.60"    for  10-YR event
Inflow = 3.33 cfs @ 12.22 hrs,  Volume= 0.319 af
Outflow = 3.33 cfs @ 12.22 hrs,  Volume= 0.319 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Reach C#1: Proposed Culvert #1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.330 ac, 29.54% Impervious,  Inflow Depth = 3.02"    for  10-YR event
Inflow = 1.00 cfs @ 12.12 hrs,  Volume= 0.083 af
Outflow = 1.00 cfs @ 12.12 hrs,  Volume= 0.083 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond DMH#1 : DMH#1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.47 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.72 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 3 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.21' , Surface Width= 0.81'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 10.61 cfs

12.0"  Round Pipe
n= 0.012  Concrete pipe, finished
Length= 25.0'   Slope= 0.0756 '/'
Inlet Invert= 93.00',  Outlet Invert= 91.11'
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Summary for Reach C#2: Proposed Culvert #2

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.800 ac, 21.89% Impervious,  Inflow Depth = 2.78"    for  10-YR event
Inflow = 2.29 cfs @ 12.12 hrs,  Volume= 0.185 af
Outflow = 2.29 cfs @ 12.12 hrs,  Volume= 0.185 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond DMH#1 : DMH#1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 14.37 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 4.46 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 2 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.26' , Surface Width= 0.87'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 16.00 cfs

12.0"  Round Pipe
n= 0.012  Concrete pipe, finished
Length= 11.0'   Slope= 0.1718 '/'
Inlet Invert= 93.00',  Outlet Invert= 91.11'

Summary for Reach C#3: Proposed Culvert #3

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.218 ac, 0.00% Impervious,  Inflow Depth = 2.32"    for  10-YR event
Inflow = 0.57 cfs @ 12.10 hrs,  Volume= 0.042 af
Outflow = 0.57 cfs @ 12.11 hrs,  Volume= 0.042 af,  Atten= 0%,  Lag= 0.2 min
     Routed to Pond FB : Forebay

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.59 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 0.95 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 11 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.32' , Surface Width= 0.94'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.52 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 50.0'   Slope= 0.0050 '/'
Inlet Invert= 80.90',  Outlet Invert= 80.65'
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Summary for Pond DMH#1: DMH#1

[62] Hint: Exceeded Reach C#1 OUTLET depth by 0.76' @ 12.15 hrs
[62] Hint: Exceeded Reach C#2 OUTLET depth by 0.72' @ 12.15 hrs

Inflow Area = 1.129 ac, 24.13% Impervious,  Inflow Depth = 2.85"    for  10-YR event
Inflow = 3.29 cfs @ 12.12 hrs,  Volume= 0.268 af
Outflow = 3.29 cfs @ 12.12 hrs,  Volume= 0.268 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.29 cfs @ 12.12 hrs,  Volume= 0.268 af
     Routed to Pond DMH#2 : DMH#2

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 92.09' @ 12.13 hrs
Flood Elev= 95.10'

Device Routing     Invert Outlet Devices
#1 Primary 91.01' 15.0"  Round Culvert   

L= 325.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 91.01' / 89.38'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.12 cfs @ 12.12 hrs  HW=92.07'  TW=90.33'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.12 cfs @ 3.78 fps)

Summary for Pond DMH#2: DMH#2

Inflow Area = 1.129 ac, 24.13% Impervious,  Inflow Depth = 2.85"    for  10-YR event
Inflow = 3.29 cfs @ 12.12 hrs,  Volume= 0.268 af
Outflow = 3.29 cfs @ 12.12 hrs,  Volume= 0.268 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.29 cfs @ 12.12 hrs,  Volume= 0.268 af
     Routed to Pond FB : Forebay

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 90.35' @ 12.12 hrs
Flood Elev= 101.90'

Device Routing     Invert Outlet Devices
#1 Primary 89.28' 15.0"  Round Culvert   

L= 300.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 89.28' / 87.78'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.20 cfs @ 12.12 hrs  HW=90.33'  TW=82.66'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 3.20 cfs @ 3.92 fps)
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Summary for Pond FB: Forebay

[63] Warning: Exceeded Reach C#3 INLET depth by 1.74' @ 12.85 hrs

Inflow Area = 20.416 ac, 13.57% Impervious,  Inflow Depth = 1.60"    for  10-YR event
Inflow = 13.15 cfs @ 12.79 hrs,  Volume= 2.729 af
Outflow = 13.14 cfs @ 12.80 hrs,  Volume= 2.604 af,  Atten= 0%,  Lag= 0.8 min
Primary = 13.14 cfs @ 12.80 hrs,  Volume= 2.604 af
     Routed to Pond IP#1 : Infiltration Pond #1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 82.76' @ 12.80 hrs   Surf.Area= 4,108 sf   Storage= 6,414 cf
Flood Elev= 83.00'   Surf.Area= 4,806 sf   Storage= 7,478 cf

Plug-Flow detention time= 40.9 min calculated for 2.604 af (95% of inflow)
Center-of-Mass det. time= 15.6 min ( 895.9 - 880.3 )

Volume Invert Avail.Storage Storage Description
#1 79.00' 7,478 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
79.00 634 0 0 634
80.00 1,032 825 825 1,045
82.00 2,251 3,205 4,030 2,296
83.00 4,806 3,449 7,478 4,859

Device Routing     Invert Outlet Devices
#1 Primary 82.50' 40.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

Primary OutFlow  Max=13.14 cfs @ 12.80 hrs  HW=82.76'  TW=81.95'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 13.14 cfs @ 1.26 fps)

Summary for Pond IP#1: Infiltration Pond #1

Inflow Area = 20.980 ac, 13.30% Impervious,  Inflow Depth = 1.55"    for  10-YR event
Inflow = 13.57 cfs @ 12.78 hrs,  Volume= 2.716 af
Outflow = 9.65 cfs @ 13.21 hrs,  Volume= 2.716 af,  Atten= 29%,  Lag= 25.4 min
Discarded = 0.94 cfs @ 13.21 hrs,  Volume= 1.487 af
Primary = 8.71 cfs @ 13.21 hrs,  Volume= 1.230 af
     Routed to Reach #100 : Analysis Point - Northeast

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 82.56' @ 13.21 hrs   Surf.Area= 13,574 sf   Storage= 36,455 cf
Flood Elev= 83.00'   Surf.Area= 14,258 sf   Storage= 42,643 cf

Plug-Flow detention time= 227.5 min calculated for 2.716 af (100% of inflow)
Center-of-Mass det. time= 227.6 min ( 1,121.7 - 894.1 )
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Volume Invert Avail.Storage Storage Description
#1 79.30' 42,643 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)
79.30 8,936 0.0 0 0 8,936
80.00 9,883 100.0 6,584 6,584 9,913
82.00 12,743 100.0 22,566 29,149 12,870
83.00 14,258 100.0 13,493 42,643 14,440

Device Routing     Invert Outlet Devices
#1 Discarded 79.30' 3.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 80.20' 12.0"  Round Culvert X 2.00   

L= 24.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 80.20' / 80.00'   S= 0.0083 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#3 Device 2 81.70' 24.0" Vert. Horizontal Grate X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Primary 82.50' 20.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

Discarded OutFlow  Max=0.94 cfs @ 13.21 hrs  HW=82.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.94 cfs)

Primary OutFlow  Max=8.69 cfs @ 13.21 hrs  HW=82.55'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 8.07 cfs of 10.30 cfs potential flow)

3=Horizontal Grate  (Orifice Controls 8.07 cfs @ 3.15 fps)
4=Broad-Crested Rectangular Weir  (Weir Controls 0.62 cfs @ 0.57 fps)

Summary for Pond IP#2: Infiltation Pond #2

Inflow Area = 0.723 ac, 11.63% Impervious,  Inflow Depth = 2.55"    for  10-YR event
Inflow = 2.01 cfs @ 12.11 hrs,  Volume= 0.154 af
Outflow = 0.20 cfs @ 13.16 hrs,  Volume= 0.154 af,  Atten= 90%,  Lag= 63.0 min
Discarded = 0.20 cfs @ 13.16 hrs,  Volume= 0.154 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach #300 : Analysis Point - Southeast

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 95.09' @ 13.16 hrs   Surf.Area= 2,857 sf   Storage= 2,672 cf
Flood Elev= 95.75'   Surf.Area= 3,369 sf   Storage= 4,727 cf

Plug-Flow detention time= 128.9 min calculated for 0.154 af (100% of inflow)
Center-of-Mass det. time= 128.9 min ( 961.2 - 832.4 )
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Volume Invert Avail.Storage Storage Description
#1 94.00' 4,727 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
94.00 2,068 0 0 2,068
95.00 2,791 2,420 2,420 2,812
95.75 3,369 2,307 4,727 3,408

Device Routing     Invert Outlet Devices
#1 Discarded 94.00' 3.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 95.25' 10.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.20 cfs @ 13.16 hrs  HW=95.09'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.20 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=94.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=830,642 sf   13.10% Impervious   Runoff Depth=2.35"Subcatchment 1.1: Off-site and Roadway
   Flow Length=2,087'   Tc=55.6 min   CN=WQ   Runoff=19.98 cfs  3.733 af

Runoff Area=86,916 sf   2.19% Impervious   Runoff Depth=3.24"Subcatchment 1.2: Northern Area
   Flow Length=336'   Tc=24.0 min   CN=WQ   Runoff=4.70 cfs  0.538 af

Runoff Area=24,538 sf   3.69% Impervious   Runoff Depth=3.51"Subcatchment 1.3: To Bio Pond #1
   Flow Length=314'   Tc=25.4 min   CN=WQ   Runoff=1.41 cfs  0.165 af

Runoff Area=14,366 sf   29.54% Impervious   Runoff Depth=4.20"Subcatchment 1.4: To Culvert #1
   Flow Length=318'   Tc=8.2 min   CN=WQ   Runoff=1.40 cfs  0.115 af

Runoff Area=34,830 sf   21.89% Impervious   Runoff Depth=3.93"Subcatchment 1.5: To Culvert #2
   Flow Length=325'   Tc=8.3 min   CN=WQ   Runoff=3.25 cfs  0.262 af

Runoff Area=9,503 sf   0.00% Impervious   Runoff Depth=3.42"Subcatchment 1.6: Cul-De-Sac
   Flow Length=97'   Slope=0.0210 '/'   Tc=6.6 min   CN=74   Runoff=0.85 cfs  0.062 af

Runoff Area=142,777 sf   13.97% Impervious   Runoff Depth=2.47"Subcatchment 2: South
   Flow Length=533'   Tc=12.1 min   CN=WQ   Runoff=6.98 cfs  0.676 af

Runoff Area=31,503 sf   11.63% Impervious   Runoff Depth=3.70"Subcatchment 3.1: To IP#2
   Flow Length=211'   Tc=7.8 min   CN=WQ   Runoff=2.91 cfs  0.223 af

Runoff Area=72,623 sf   5.81% Impervious   Runoff Depth=3.39"Subcatchment 3.2: Southeast
   Flow Length=411'   Tc=15.2 min   CN=WQ   Runoff=4.97 cfs  0.472 af

   Inflow=20.42 cfs  3.138 afReach #100: Analysis Point - Northeast
   Outflow=20.42 cfs  3.138 af

   Inflow=6.98 cfs  0.676 afReach #200: Analysis Point - South
   Outflow=6.98 cfs  0.676 af

   Inflow=4.97 cfs  0.500 afReach #300: Analysis Point - Southeast
   Outflow=4.97 cfs  0.500 af

Avg. Flow Depth=0.25'   Max Vel=9.33 fps   Inflow=1.40 cfs  0.115 afReach C#1: Proposed Culvert #1
12.0"  Round Pipe   n=0.012   L=25.0'   S=0.0756 '/'   Capacity=10.61 cfs   Outflow=1.40 cfs  0.115 af

Avg. Flow Depth=0.31'   Max Vel=15.91 fps   Inflow=3.25 cfs  0.262 afReach C#2: Proposed Culvert #2
12.0"  Round Pipe   n=0.012   L=11.0'   S=0.1718 '/'   Capacity=16.00 cfs   Outflow=3.25 cfs  0.262 af

Avg. Flow Depth=0.40'   Max Vel=2.89 fps   Inflow=0.85 cfs  0.062 afReach C#3: Proposed Culvert #3
12.0"  Round Pipe   n=0.013   L=50.0'   S=0.0050 '/'   Capacity=2.52 cfs   Outflow=0.85 cfs  0.062 af

Peak Elev=92.46'   Inflow=4.66 cfs  0.377 afPond DMH#1: DMH#1
15.0"  Round Culvert  n=0.013  L=325.0'  S=0.0050 '/'   Outflow=4.66 cfs  0.377 af
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Peak Elev=90.70'   Inflow=4.66 cfs  0.377 afPond DMH#2: DMH#2
15.0"  Round Culvert  n=0.013  L=300.0'  S=0.0050 '/'   Outflow=4.66 cfs  0.377 af

Peak Elev=82.92'  Storage=7,090 cf   Inflow=20.71 cfs  4.173 afPond FB: Forebay
   Outflow=20.18 cfs  4.048 af

Peak Elev=82.80'  Storage=39,785 cf   Inflow=20.95 cfs  4.212 afPond IP#1: Infiltration Pond #1
   Discarded=0.97 cfs  1.613 af   Primary=19.01 cfs  2.599 af   Outflow=19.97 cfs  4.212 af

Peak Elev=95.35'  Storage=3,448 cf   Inflow=2.91 cfs  0.223 afPond IP#2: Infiltation Pond #2
   Discarded=0.21 cfs  0.194 af   Primary=0.77 cfs  0.029 af   Outflow=0.98 cfs  0.223 af

Total Runoff Area = 28.643 ac   Runoff Volume = 6.246 af   Average Runoff Depth = 2.62"
87.87% Pervious = 25.169 ac     12.13% Impervious = 3.474 ac
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Soil Series legend Ksat low - B Ksat high - B Ksat low - C Ksat high - C Hyd. Group Land Form Temp. Soil Textures Spodosol Other

number in/hr in/hr in/hr in/hr Grp.   ?

Abenaki 501 0.6 2.0 6.00 99.0 B 2 Outwash and Stream Terraces frigid loamy over sandy-skeletal no loamy over gravelly
Acton 146 2.0 20.0 2.00 20.0 B 3 Loose till, sandy textures mesic sandy-skeletal no cobbly loamy sand

Adams 36 6.0 20.0 20.00 99.0 A 1 Outwash and Stream Terraces frigid sandy yes
Agawam 24 6.0 20.0 20.00 100.0 B 2 Outwash and Stream Terraces mesic loamy over sandy no loamy over sand/gravel
Allagash 127 0.6 2.0 6.00 20.0 B 2 Outwash and Stream Terraces frigid loamy over sandy yes loamy over sandy
Au Gres 516 B 5 Outwash and Stream Terraces frigid sandy yes single grain, loose
Bangor 572 0.6 2.0 0.60 2.0 B 2 Friable till, silty, schist & phyllite frigid loamy yes silt loam
Becket 56 0.6 2.0 0.06 0.6 C 3 Firm, platy, sandy till frigid loamy yes gravelly sandy loam in Cd

Belgrade 532 0.6 2.0 0.06 2.0 B 3 Terraces and glacial lake plains mesic silty no strata of fine sand
Bemis 224 0.6 0.2 0.00 0.2 C 5 Firm, platy, loamy till cryic loamy no

Berkshire 72 0.6 6.0 0.60 6.0 B 2 Loose till, loamy textures frigid loamy yes fine sandy loam
Bernardston 330 0.6 2.0 0.06 0.2 C 3 Firm, platy, silty till, schist & phyllite mesic loamy no channery silt loam in Cd

Bice 226 0.6 6.0 0.60 6.0 B 2 Loose till, loamy textures frigid loamy no sandy loam
Biddeford 234 0.0 0.2 0.00 0.2 D 6 Silt and Clay Deposits frigid fine no organic over clay

Binghamville 534 0.2 2.0 0.06 0.2 D 5 Terraces and glacial lake plains mesic silty no
Boscawen 220 6.0 20.0 20.00 100.0 A 1 Outwash and Stream Terraces frigid sandy-skeletal no loamy cap

Boxford 32 0.1 0.2 0.00 0.2 C 3 Silt and Clay Deposits mesic fine no silty clay loam
Brayton 240 0.6 2.0 0.06 0.6 C 5 Firm, platy, silty till, schist & phyllite frigid loamy no

Buckland 237 0.6 2.0 0.06 0.2 C 3 Firm, platy, loamy till frigid loamy no loam in Cd
Bucksport 895 D 6 Organic Materials - Freshwater frigid sapric no deep organic
Burnham 131 0.2 6.0 0.02 0.2 D 6 Firm, platy, silty till, schist & phylitte frigid loamy no organic over silt
Buxton 232 0.1 0.6 0.00 0.2 C 3 Silt and Clay Deposits frigid fine no silty clay  
Cabot 589 0.6 2.0 0.06 0.2 D 5 Firm, platy, silty till, schist & phyllite frigid loamy no

Caesar 526 20.0 100.0 20.00 100.0 A 1 Outwash and Stream Terraces mesic coarse sand no
Canaan 663 2.0 20.0 2.00 20.0 C 4 Weathered Bedrock Till frigid loamy-skeletal yes less than 20 in. deep

Canterbury 166 0.6 2.0 0.06 0.6 C 3 Firm, platy, loamy till frigid loamy no loam in Cd
Canton 42 2.0 6.0 6.00 20.0 B 2 Loose till, sandy textures mesic loamy over sandy no loamy over loamy sand

Cardigan 357 0.6 2.0 0.60 2.0 B 4 Friable till, silty, schist & phyllite mesic loamy no 20 to 40 in. deep
Catden 296 A/D 6 Organic Materials - Freshwater mesic sapric no deep organic

Champlain  35 6.0 20.0 20.00 100.0 A 1 Outwash and Stream Terraces frigid gravelly sand no
Charles 209 0.6 100.0 0.60 100.0 C 5 Flood Plain (Bottom Land) frigid silty no
Charlton 62 0.6 6.0 0.60 6.0 B 2 Loose till, loamy textures mesic loamy no fine sandy loam
Chatfield 89 0.6 6.0 0.60 6.0 B 4 Loose till, bedrock mesic loamy no 20 to 40 in. deep

Chatfield Var. 289 0.6 6.0 0.60 6.0 B 3 Loose till, bedrock mesic loamy no mwd to swpd
Chesuncook 126 0.6 2.0 0.02 0.2 C 3 Firm, platy, silty till, schist & phyllite frigid loamy yes channery silt loam in Cd
Chichester 442 0.6 2.0 2.00 6.0 B Loose till, sandy textures frigid loamy over sandy no loamy over loamy sand
Chocorua 395 6.00 20.0 D 6 Organic Materials - Freshwater frigid sandy or sandy-skeletal no organic over sand

Cohas 505 0.6 2.0 0.60 100.0 C 5 Flood Plain (Bottom Land) frigid co. loamy over sandy (skeletal) no
Colonel 927 0.6 2.0 0.06 0.6 C 3 Firm, platy, loamy till frigid loamy yes loam in Cd
Colton 22 6.0 20.0 20.00 100.0 A 1 Outwash and Stream Terraces frigid sandy-skeletal yes

Colton, gravelly 21 6.0 20.0 20.00 100.0 A 1 Outwash and Stream Terraces frigid sandy-skeletal yes gravelly surface
Croghan 613 20.0 100.0 20.00 100.0 B 3 Outwash and Stream Terraces frigid sandy yes single grain in C

Dartmouth 132 0.6 2.0 0.06 0.6 B 3 Terraces and glacial lake plains mesic silty no thin strata silty clay loam
Deerfield 313 6.0 20.0 20.00 100.0 B 3 Outwash and Stream Terraces mesic sandy no single grain in C
Dixfield 378 0.6 2.0 0.06 0.6 C 3 Firm, platy, loamy till frigid loamy yes fine sandy loam in Cd
Dixmont 578 0.6 2.0 0.60 2.0 C 3 Friable till, silty, schist & phyllite frigid loamy yes silt loam, platy in C
Duane 413 6.0 20.0 6.00 20.0 B 3 Outwash and Stream Terraces frigid sandy-skeletal yes cemented (ortstein)

Dutchess 366 0.6 2.0 0.60 2.0 B 2 Friable till, silty, schist & phyllite mesic loamy no very channery
Eldridge 38 6.0 20.0 0.06 0.6 C 3 Sandy/loamy over silt/clay mesic sandy over loamy no

Elliottsville 128 0.6 2.0 0.60 2.0 B 4 Friable till, silty, schist & phyllite frigid loamy yes 20 to 40 in. deep
Elmridge 238 2.0 6.0 0.00 0.2 C 3 Sandy/loamy over silt/clay mesic loamy over clayey no
Elmwood 338 2.0 6.0 0.00 0.2 C 3 Sandy/loamy over silt/clay frigid loamy over clayey no

Finch 116 C 3 Outwash and Stream Terraces frigid sandy yes cemented (ortstein)

Sorted by Soil Series 
K sat  B and C horizons
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Rockingham County, New Hampshire
Survey Area Data: Version 26, Aug 22, 2023

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 22, 2022—Jun 
5, 2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

32A Boxford silt loam, 0 to 3 percent 
slopes

13.6 11.6%

33A Scitico silt loam, 0 to 5 percent 
slopes

8.7 7.4%

66B Paxton fine sandy loam, 3 to 8 
percent slopes

4.4 3.8%

115 Scarboro muck, coastal 
lowland, 0 to 3 percent slopes

2.8 2.4%

140B Chatfield-Hollis-Canton 
complex, 0 to 8 percent 
slopes, rocky

9.8 8.4%

140C Chatfield-Hollis-Canton 
complex, 8 to 15 percent 
slopes, rocky

0.0 0.0%

298 Pits, sand and gravel 4.5 3.8%

299 Udorthents, smoothed 0.0 0.0%

313A Deerfield loamy fine sand, 0 to 
3 percent slopes

3.8 3.2%

313B Deerfield loamy fine sand, 3 to 
8 percent slopes

3.4 2.9%

495 Natchaug mucky peat, 0 to 2 
percent slopes

5.3 4.5%

510A Hoosic gravelly fine sandy 
loam, 0 to 3 percent slopes

1.0 0.9%

510B Hoosic gravelly fine sandy 
loam, 3 to 8 percent slopes

54.6 46.7%

538A Squamscott fine sandy loam, 0 
to 5 percent slopes

4.9 4.2%

Totals for Area of Interest 116.8 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 

Custom Soil Resource Report

11



Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
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pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Rockingham County, New Hampshire

32A—Boxford silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 9cn3
Elevation: 0 to 1,000 feet
Mean annual precipitation: 30 to 55 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 120 to 180 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Boxford and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Boxford

Setting
Parent material: Glaciomarine

Typical profile
H1 - 0 to 2 inches: silt loam
H2 - 2 to 13 inches: silt loam
H3 - 13 to 23 inches: silty clay loam
H4 - 23 to 60 inches: silty clay

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.20 in/hr)
Depth to water table: About 12 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: D
Ecological site: F144AY018NY - Moist Lake Plain
Hydric soil rating: No

Minor Components

Scitico
Percent of map unit: 10 percent
Landform: Marine terraces
Hydric soil rating: Yes

Eldridge
Percent of map unit: 5 percent

Custom Soil Resource Report
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Hydric soil rating: No

Squamscott
Percent of map unit: 5 percent
Landform: Marine terraces
Hydric soil rating: Yes

33A—Scitico silt loam, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 9cn6
Elevation: 0 to 180 feet
Mean annual precipitation: 47 to 49 inches
Mean annual air temperature: 48 degrees F
Frost-free period: 155 to 165 days
Farmland classification: Farmland of local importance

Map Unit Composition
Scitico and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Scitico

Setting
Landform: Marine terraces

Typical profile
H1 - 0 to 6 inches: silt loam
H2 - 6 to 12 inches: silty clay loam
H3 - 12 to 60 inches: silty clay

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.20 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Ecological site: F144AY019NH - Wet Lake Plain
Hydric soil rating: Yes
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Minor Components

Maybid
Percent of map unit: 5 percent
Landform: Marine terraces
Hydric soil rating: Yes

Squamscott
Percent of map unit: 5 percent
Landform: Marine terraces
Hydric soil rating: Yes

Boxford
Percent of map unit: 5 percent
Hydric soil rating: No

66B—Paxton fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2t2qp
Elevation: 0 to 1,570 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Paxton and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Paxton

Setting
Landform: Hills, drumlins, ground moraines
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, nose slope, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or 

schist

Typical profile
Ap - 0 to 8 inches: fine sandy loam
Bw1 - 8 to 15 inches: fine sandy loam
Bw2 - 15 to 26 inches: fine sandy loam
Cd - 26 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 18 to 39 inches to densic material
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Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Woodbridge
Percent of map unit: 9 percent
Landform: Hills, drumlins, ground moraines
Landform position (two-dimensional): Summit, backslope, footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Ridgebury
Percent of map unit: 6 percent
Landform: Drainageways, hills, ground moraines, depressions
Landform position (two-dimensional): Backslope, footslope, toeslope
Landform position (three-dimensional): Head slope, base slope, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Charlton
Percent of map unit: 5 percent
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

115—Scarboro muck, coastal lowland, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2svkw
Elevation: 0 to 650 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
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Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Scarboro, coastal lowland, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Scarboro, Coastal Lowland

Setting
Landform: Drainageways, outwash terraces, outwash deltas, depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread, dip
Down-slope shape: Concave
Across-slope shape: Linear, concave
Parent material: Sandy glaciofluvial deposits derived from schist and/or gneiss 

and/or granite

Typical profile
Oa - 0 to 8 inches: muck
A - 8 to 14 inches: mucky fine sandy loam
Cg1 - 14 to 22 inches: sand
Cg2 - 22 to 65 inches: gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(1.42 to 14.17 in/hr)
Depth to water table: About 0 to 2 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: A/D
Ecological site: F144AY031MA - Very Wet Outwash
Hydric soil rating: Yes

Minor Components

Swansea
Percent of map unit: 10 percent
Landform: Swamps, bogs
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Mashpee
Percent of map unit: 5 percent
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Landform: Drainageways, terraces, depressions
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

140B—Chatfield-Hollis-Canton complex, 0 to 8 percent slopes, rocky

Map Unit Setting
National map unit symbol: 2w82m
Elevation: 380 to 1,070 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Chatfield, very stony, and similar soils: 35 percent
Canton, very stony, and similar soils: 25 percent
Hollis, very stony, and similar soils: 25 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Chatfield, Very Stony

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 2 inches: fine sandy loam
Bw - 2 to 30 inches: gravelly fine sandy loam
2R - 30 to 40 inches: bedrock

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 41 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
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Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Canton, Very Stony

Setting
Landform: Ridges, hills, moraines
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy melt-out till derived from gneiss, 

granite, and/or schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 5 inches: fine sandy loam
Bw1 - 5 to 16 inches: fine sandy loam
Bw2 - 16 to 22 inches: gravelly fine sandy loam
2C - 22 to 67 inches: gravelly loamy sand

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 19 to 39 inches to strongly contrasting textural 

stratification
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Hollis, Very Stony

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
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Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 7 inches: gravelly fine sandy loam
Bw - 7 to 16 inches: gravelly fine sandy loam
2R - 16 to 26 inches: bedrock

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 8 to 23 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Ecological site: F144AY033MA - Shallow Dry Till Uplands
Hydric soil rating: No

Minor Components

Freetown
Percent of map unit: 5 percent
Landform: Swamps, kettles, bogs, depressions, marshes
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Newfields, very stony
Percent of map unit: 5 percent
Landform: Moraines, hills, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

Walpole, very stony
Percent of map unit: 3 percent
Landform: Outwash terraces, depressions, outwash plains, depressions, deltas
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
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Hydric soil rating: Yes

Rock outcrop
Percent of map unit: 2 percent
Landform: Hills, ridges
Hydric soil rating: Unranked

140C—Chatfield-Hollis-Canton complex, 8 to 15 percent slopes, rocky

Map Unit Setting
National map unit symbol: 2w82s
Elevation: 0 to 980 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Chatfield, very stony, and similar soils: 35 percent
Canton, very stony, and similar soils: 25 percent
Hollis, very stony, and similar soils: 25 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Chatfield, Very Stony

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 2 inches: fine sandy loam
Bw - 2 to 30 inches: gravelly fine sandy loam
2R - 30 to 40 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 41 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
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Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 
in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Hollis, Very Stony

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 7 inches: gravelly fine sandy loam
Bw - 7 to 16 inches: gravelly fine sandy loam
2R - 16 to 26 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 8 to 23 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Ecological site: F144AY033MA - Shallow Dry Till Uplands
Hydric soil rating: No

Description of Canton, Very Stony

Setting
Landform: Ridges, hills, moraines
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Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy melt-out till derived from gneiss, 

granite, and/or schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 5 inches: fine sandy loam
Bw1 - 5 to 16 inches: fine sandy loam
Bw2 - 16 to 22 inches: gravelly fine sandy loam
2C - 22 to 67 inches: gravelly loamy sand

Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 19 to 39 inches to strongly contrasting textural 

stratification
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Newfields, very stony
Percent of map unit: 5 percent
Landform: Hills, ground moraines, moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

Freetown
Percent of map unit: 5 percent
Landform: Swamps, kettles, bogs, depressions, marshes
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Scarboro, very stony
Percent of map unit: 3 percent
Landform: Outwash deltas, drainageways, outwash terraces, depressions
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Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave, linear
Hydric soil rating: Yes

Rock outcrop
Percent of map unit: 2 percent
Landform: Hills, ridges
Hydric soil rating: Unranked

298—Pits, sand and gravel

Map Unit Composition
Pits: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

299—Udorthents, smoothed

Map Unit Setting
National map unit symbol: 9cmt
Elevation: 0 to 840 feet
Mean annual precipitation: 44 to 49 inches
Mean annual air temperature: 48 degrees F
Frost-free period: 155 to 165 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents

Properties and qualities
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
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313A—Deerfield loamy fine sand, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2xfg8
Elevation: 0 to 1,100 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Farmland of local importance

Map Unit Composition
Deerfield and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Deerfield

Setting
Landform: Kame terraces, outwash plains, outwash deltas, outwash terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Parent material: Sandy outwash derived from granite, gneiss, and/or quartzite

Typical profile
Ap - 0 to 9 inches: loamy fine sand
Bw - 9 to 25 inches: loamy fine sand
BC - 25 to 33 inches: fine sand
Cg - 33 to 60 inches: sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very 

high (1.42 to 99.90 in/hr)
Depth to water table: About 15 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Sodium adsorption ratio, maximum: 11.0
Available water supply, 0 to 60 inches: Moderate (about 6.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: A
Ecological site: F144AY027MA - Moist Sandy Outwash
Hydric soil rating: No
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Minor Components

Windsor
Percent of map unit: 7 percent
Landform: Outwash plains, outwash deltas, kame terraces, outwash terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Hydric soil rating: No

Wareham
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Sudbury
Percent of map unit: 2 percent
Landform: Outwash terraces, outwash deltas, kame terraces, outwash plains
Landform position (three-dimensional): Tread
Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Hydric soil rating: No

Ninigret
Percent of map unit: 1 percent
Landform: Outwash terraces, outwash plains, kame terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear, convex
Across-slope shape: Concave, convex
Hydric soil rating: No

313B—Deerfield loamy fine sand, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2xfg9
Elevation: 0 to 1,190 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Deerfield and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Custom Soil Resource Report

27



Description of Deerfield

Setting
Landform: Kame terraces, outwash plains, outwash terraces, outwash deltas
Landform position (three-dimensional): Tread
Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Parent material: Sandy outwash derived from granite, gneiss, and/or quartzite

Typical profile
Ap - 0 to 9 inches: loamy fine sand
Bw - 9 to 25 inches: loamy fine sand
BC - 25 to 33 inches: fine sand
Cg - 33 to 60 inches: sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very 

high (1.42 to 99.90 in/hr)
Depth to water table: About 15 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Sodium adsorption ratio, maximum: 11.0
Available water supply, 0 to 60 inches: Moderate (about 6.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: A
Ecological site: F144AY027MA - Moist Sandy Outwash
Hydric soil rating: No

Minor Components

Windsor
Percent of map unit: 7 percent
Landform: Outwash deltas, kame terraces, outwash plains, outwash terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Hydric soil rating: No

Wareham
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Sudbury
Percent of map unit: 2 percent
Landform: Outwash plains, outwash terraces, outwash deltas, kame terraces
Landform position (three-dimensional): Tread
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Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Hydric soil rating: No

Ninigret
Percent of map unit: 1 percent
Landform: Kame terraces, outwash terraces, outwash plains
Landform position (three-dimensional): Tread
Down-slope shape: Convex, linear
Across-slope shape: Convex, concave
Hydric soil rating: No

495—Natchaug mucky peat, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2w691
Elevation: 0 to 910 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Natchaug and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Natchaug

Setting
Landform: Depressions, depressions, depressions
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Moderately decomposed organic material over loamy glaciofluvial 

deposits and/or loamy glaciolacustrine deposits and/or loamy till

Typical profile
Oe1 - 0 to 12 inches: mucky peat
Oe2 - 12 to 31 inches: mucky peat
2Cg1 - 31 to 39 inches: silt loam
2Cg2 - 39 to 79 inches: fine sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.01 to 14.17 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None

Custom Soil Resource Report

29



Frequency of ponding: Frequent
Calcium carbonate, maximum content: 25 percent
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very high (about 14.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8w
Hydrologic Soil Group: B/D
Ecological site: F144AY042NY - Semi-Rich Organic Wetlands
Hydric soil rating: Yes

Minor Components

Walpole
Percent of map unit: 4 percent
Landform: Outwash terraces, depressions, outwash plains, depressions, deltas
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Scarboro
Percent of map unit: 4 percent
Landform: Outwash deltas, drainageways, outwash terraces, depressions
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Maybid
Percent of map unit: 2 percent
Landform: Depressions, depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

510A—Hoosic gravelly fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 9cp3
Elevation: 100 to 1,100 feet
Mean annual precipitation: 30 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 135 to 190 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Hoosic and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Hoosic

Setting
Parent material: Outwash

Typical profile
H1 - 0 to 8 inches: gravelly fine sandy loam
H2 - 8 to 15 inches: very gravelly fine sandy loam
H3 - 15 to 60 inches: very gravelly coarse sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (2.00 

to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A
Ecological site: F144AY022MA - Dry Outwash
Hydric soil rating: No

Minor Components

Not named
Percent of map unit: 10 percent
Hydric soil rating: No

510B—Hoosic gravelly fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9cp4
Elevation: 100 to 1,100 feet
Mean annual precipitation: 30 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 135 to 190 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Hoosic and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Hoosic

Setting
Parent material: Outwash

Typical profile
H1 - 0 to 8 inches: gravelly fine sandy loam
H2 - 8 to 15 inches: very gravelly fine sandy loam
H3 - 15 to 60 inches: very gravelly coarse sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (2.00 

to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A
Ecological site: F144AY022MA - Dry Outwash
Hydric soil rating: No

Minor Components

Not named
Percent of map unit: 10 percent
Hydric soil rating: No

538A—Squamscott fine sandy loam, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 9cp9
Elevation: 0 to 1,000 feet
Mean annual precipitation: 30 to 55 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 120 to 180 days
Farmland classification: Farmland of local importance

Map Unit Composition
Squamscott and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Squamscott

Setting
Landform: Marine terraces

Typical profile
H1 - 0 to 4 inches: fine sandy loam
H2 - 4 to 12 inches: loamy sand
H3 - 12 to 19 inches: fine sand
H4 - 19 to 65 inches: silt loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.60 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Ecological site: F144AY019NH - Wet Lake Plain
Hydric soil rating: Yes

Minor Components

Maybid
Percent of map unit: 5 percent
Landform: Marine terraces
Hydric soil rating: Yes

Scitico
Percent of map unit: 5 percent
Landform: Marine terraces
Hydric soil rating: Yes

Eldridge
Percent of map unit: 5 percent
Hydric soil rating: No

Custom Soil Resource Report
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NH-1500 – 189 Bunker Hill 01/23/2024 
Test Pits – Christian Smith, P.E. of Beals Associates, PLLC- #1543                 Witness:   

Test Pit #D1 
0” – 12”     10YR  4 /4  Dark Yellowish Brown 

Fine, Sandy, Loam 
Granular, Friable 

12” ‐ 28”        10YR  5/ 4  Yellowish Brown 
Fine, Sandy, Loam 
Blocky, Friable 

28” – 68”  2.5Y 4/3  Olive Brown 
Silt, Loam 
Platy, Firm 
Redox‐Common 2‐20% 

ESHWT =   28” 
Observed Ground Water – 42 inches  
Restrictive Layer:     28     Inches 
Refusal:  None  
Roots to    26   Inches 

Test Pit #D2 
0” – 10”     10YR  4 /4  Dark Yellowish Brown 

Fine, Sandy, Loam 
Granular, Friable 

10” ‐ 18”        10YR  5/ 3  Brown 
Fine, Sandy, Loam 
Blocky, Friable 

18” – 68”  2.5Y 5/2  Grayish Brown   
Silt, Loam 
Blocky, Firm 
Redox‐Common 2‐20% 

ESHWT =   18” 
Observed Ground Water – 38 inches  
Restrictive Layer:     18     Inches 
Refusal:  None  
Roots to    6   Inches 



NH-1500 – 189 Bunker Hill 01/23/2024 
Test Pits – Christian Smith, P.E. of Beals Associates, PLLC- #1543                 Witness:   

Test Pit #D3 
0” – 12”     10YR  4 /4  Dark Yellowish Brown 

Fine, Sandy, Loam 
Granular, Friable 

12” ‐ 18”        10YR  5/ 3  Brown 
Fine, Sandy, Loam 
Blocky, Friable 

18” – 60”  2.5Y 5/4  Light Olive Brown 
Silt, Loam 
Platy, Firm 
Redox‐Common 2‐20% 

ESHWT =   18” 
Observed Ground Water – 24 inches  
Restrictive Layer:     18     Inches 
Refusal:  None  
Roots to    6   Inches 



STORMWATER MANAGEMENT / BMP 
  

INSPECTION & MAINTENANCE PLAN 
 

 

Chinburg Properties Inc 

Windsong Place 

Stratham, New Hampshire 

NH-1500 

January 2024 

 

 

Proper construction, inspections, maintenance, and repairs are key elements in maintaining a 

successful stormwater management program on a developed property.  Routine inspections ensure 

permit compliance and reduce the potential for deterioration of infrastructure or reduced water 

quality. 

 

For the purpose of this Stormwater Management Program, a significant rainfall event is considered 

an event of three (3) inches or more in a 24-hour period or at least 0.5 inches in a one-hour period. 

During construction, inspections should be conducted every two weeks or after a 0.25” rainfall 

event in a 24-hour period per the EPA NPDES Phase II SWPPP, until the entire disturbed area is 

fully restabilized. Upon full stabilization of the project and filing of an NOI, inspections need only 

be conducted after a significant rainfall event as described above or as described in the maintenance 

guidelines below. 

 

During construction activities Chinburg Properties Inc with an address of 3 Penstock Way, 

Newmarket, NH 03857 and a phone of 603.868.5995 or their heirs and/or assigns, shall be 

responsible for inspections and maintenance activities for the above project site. The individual 

homeowners shall be responsible for ongoing inspection and maintenance of the sediment forebay 

and infiltration ponds. The Town of Stratham DPW shall be responsible for ongoing inspection and 

maintenance of the catchbasins and manholes within the right-of-way. 

 

The owner is responsible to ensure that any subsequent owner has copies of the Log Form and 

Annual Report records and fully understands the responsibilities of this plan.  The grantor owner(s) 

will ensure this document is provided to the grantee owner(s) by duplicating the Ownership 

Responsibility Sheet which is found toward the back of this document, which will be maintained 

with the Inspection & Maintenance Logs and provided to the Town of Stratham upon request. 

 

Documentation: 

A maintenance log (i.e., report) will be kept summarizing inspections, maintenance, and any 

corrective actions taken. The log will include the date on which each inspection or maintenance task 

was performed, a description of the inspection findings or maintenance completed, and the name of 

the inspector or maintenance personnel performing the task (see Stormwater System Operation and 

Maintenance Plan Inspection & Maintenance Manual Checklist attached). If a maintenance task 

requires the clean-out of any sediments or debris, the location where the sediment and debris was 

disposed after removal shall be indicated. 
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Best Management Practices (BMP) Maintenance Guidelines 

The following provides a list of recommendations and guidelines for managing the Stormwater 

facilities. The cited areas, facilities, and measures will be inspected and the identified deficiencies 

will be corrected. Clean-out must include the removal and legal disposal of any accumulated 

sediments and debris. 

 

DURING CONSTRUCTION 

 

1. Stabilized Construction Entrance 

A temporary gravel construction entrance provides an area where mud can be dislodged 

from tires before the vehicle leaves the construction site to reduce the amount of mud and 

sediment transported onto paved municipal and state roads.  The stone size for the pad 

should be between 1 and 2-inch coarse aggregate, and the pad itself constructed to a 

minimum length of 50’ for the full width of the access road.  The aggregate should be placed 

at least six inches thick.  A plan view and profile are shown on Sheet E1 - Sediment and 

Erosion Control Detail Plan.  

 

 

2. Dust Control 

Dust will be controlled on the site using multiple BMPs. Mulching and temporary seeding 

will be the first line of protection to be utilized where problems occur. If dust problems are 

not solved by these applications, the use of water and calcium chloride can be applied. 

Calcium chloride will be applied at a rate that will keep the surface moist but not cause 

pollution. 

 

 

3. Temporary Erosion and Sediment Control Devices / Barriers 

 

Function – Temporary erosion and sediment control devices are utilized during 

construction period to divert, store and filter stormwater from non-stabilized surfaces.  

These devices include, but are not limited to: silt fences, hay bales, filters, sediment 

traps, stone check dams, mulch and erosion control blankets. 

 

Maintenance – Temporary erosion and sediment control devices shall be inspected 

and maintained on a weekly basis and following a significant storm event (>0.5-inch 

rain event) throughout the construction period to ensure that they still have integrity 

and are not allowing sediment to pass.  Sediment build-up in swales will be removed if 

it is deeper than six inches.  Sediment is to be removed from sumps in the catch basin 

semi-annually. Refer to the Site Plan drawings for the maintenance of temporary 

erosion and sediment control devices. 

 

4. Invasive Species 

THE NH COMMISSIONER OF AGRICULTURE PROHIBITS THE COLLECTION, 

POSSESSION, IMPORTATION, TRANSPORTATION, SALE, PROPAGATION, 

TRANSPLANTATION, OR CULTIVATION OF PLANTS BANNED BY NH LAW RSA 

430:53 AND NH CODE ADMINISTRATIVE RULES AGR  3800. THE PROJECT 
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SHALL MEET ALL REQUIREMENTS AND THE INTENT OF.   RSA 430:53 AND AGR 

3800 RELATIVE TO INVASIVE SPECIES. 

 

 

POST CONSTRUCTION / LONG TERM MAINTENANCE: 

 

5. Catch Basins/Manholes 

Inspect catch basins 2 times per year (preferably in spring and fall) to ensure that the catch 

basins are working in their intended fashion and that they are free of debris. Clean structures 

when sediment depths reach 2” from invert of outlet. If the basin outlet is designed with a 

hood to trap floatable materials (i.e. Snout), check to ensure watertight seal is working. 

Remove floating debris and hydrocarbons at the time of the inspection. 

 

 

6. Culverts 

Inspect culverts 2 times per year (preferably in spring and fall) to ensure that the culverts are 

working in their intended fashion and that they are free of debris. Remove any obstructions 

to flow; remove accumulated sediments and debris at the inlet, at the outlet, and within the 

conduit and to repair any erosion damage at the culvert’s inlet and outlet. Repair/replace 

culvert if it becomes crushed or deteriorated. 

 

 

7. Vegetated Areas 

Inspect slopes and embankments early in the growing season to identify active or potential 

erosion problems. Replant bare areas or areas with sparse growth. Where rill erosion is 

evident, armor the area with an appropriate lining or divert the erosive flows to on-site areas 

able to withstand the concentrated flows. The facilities will be inspected after major storms 

and any identified deficiencies will be corrected. 

 

 

8. Roadways and Paved Surfaces 

Clear accumulations of winter sand along roadways at least once a year, preferably in the 

spring. Accumulations on pavement may be removed by pavement sweeping. 

Accumulations of sand along road shoulders may be removed by grading excess sand to the 

pavement edge and removing it manually or by a front-end loader. 

 

 

9. Pretreatment Structures/Sediment Forebays 

Inspect all upstream pre-treatment measures (forebays, etc.) for sediment and floatables 

accumulation. Remove and dispose of sediments, debris, or woody vegetation as needed. 

Remove sediment as needed when average depths reach 6”. Mow embankments at least 

two times annually. 

 

 

10. Drainage Swales/Stormwater Conveyances 

Drainage swales will be stabilized with vegetation for long term cover as outlined below, 

and on Sheet E-1 using seed mixture C. As a general rule, velocities in the swale should not 
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exceed 3.0 feet per second for a vegetated swale although velocities as high as 4.5 FPS are 

allowed under certain soil conditions.   

 

Maintenance 

• Inspect annually for erosion, sediment accumulation, vegetation loss and presence of 

invasive species. 

• Perform periodic mowing; frequency depends on location and type of grass.         

• Do not cut shorter than Water Quality Flow depth (maximum 4 inches) 

• Remove debris and accumulated sediment, based on inspection. 

• Repair eroded areas, remove invasive species and dead vegetation, and reseed  

• With applicable grass mix as warranted by inspection.                                                                                                

 

 

11. Stormwater Infiltration Facilities 

• Inspect all upstream pre-treatment measures for sediment and floatables accumulation. 

Remove and dispose of sediments or debris as needed. 

• The infiltration facility will be inspected within the first three months after construction. 

• After the initial three months, the infiltration facility will be inspected 2 times per year to 

ensure that the filter is draining within 72 hours of a rain event equivalent to 1/2” or 

more. 

• Failure to drain in 72 hours will require part or all of the top 3 inches of the infiltration 

area to be removed and replaced with new like material. If the infiltration system does 

not drain within 72-hours following a rainfall event, then a qualified professional should 

assess the condition of the facility to determine measures required to restore infiltration 

function. 

• Vegetated infiltration ponds or swales will be mowed at least annually or otherwise 

maintained to control the growth of woody vegetation and to control the accumulation of 

sediments in order to maintain the water quality volume. Any woody vegetation or 

accumulated sediment must be removed. 

• The facilities will be inspected after major storms and any identified deficiencies will be 

corrected. 
 

 

12. Riprap Weir – Maintenance 

• Inspect at least once annually for accumulation of sediment and debris and for signs of 

erosion within weir or down-slope of the spreader. 

• Remove debris whenever observed during inspection. 

• Mow as required by landscaping design. At a minimum, mow annually to control                                     

woody vegetation. 

• Repair any erosion and re-grade or replace stone berm material, as warranted by 

inspection. 

• Reconstruct the spreader if down-slope channelization indicates that the spreader is not 

level or that discharge has become concentrated, and corrections cannot be made through 

minor re-grading. 
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14. Invasive Species 

 

Background 

Invasive plants are introduced, alien, or non-native plants, which have been moved by people 

from their native habitat to a new area. Some exotic plants are imported for human use such 

as landscaping, erosion control, or food crops. They also can arrive as "hitchhikers" among 

shipments of other plants, seeds, packing materials, or fresh produce. Some exotic plants 

become invasive and cause harm by: 

• Becoming weedy and overgrown; 

• Killing established shade trees; 

• Obstructing pipes and drainage systems; 

• Forming dense beds in water; 

• Lowering water levels in lakes, streams, and wetlands; 

• Destroying natural communities; 

• Promoting erosion on stream banks and hillsides; and 

• Resisting control except by hazardous chemical. 

 

During maintenance activities, check for the presence of invasive plants and remove in a safe 

manner. They should be controlled as described on the following fact sheet prepared by the 

University of New Hampshire Cooperative Extension entitled Methods for Disposing Non-

Native Invasive Plant dated January 2010. 

 

In the event that invasive species are noticed growing in any of the stormwater management 

practices, the invasive vegetation shall be removed completely to include root matter and 

disposed of properly. Prior to disposal, the vegetation shall be placed on and completely 

cover with a plastic tarp for a period of two – three weeks until plants are completely dead. If 

necessary or to expedite the process, spray only the invasive vegetation and roots with a 

systemic nonselective herbicide after placement on the tarp (to prevent chemical migration) 

and then cover. 

 

 

Annual Report 

 

Description: The owner is responsible to keep an Inspection & Maintenance Activity Log that 

documents inspection, maintenance, and repairs to the storm water management system, and a  

Deicing Log to track the amount and type of deicing material applied to the site. The original owner 

is responsible to ensure that any subsequent owner (s) have copies of the Stormwater System 

Operation and Maintenance Plan & Inspection and Maintenance Manual, copies of past logs and 

check lists. This includes any owner association for potential condominium conversion of the 

property.  The Annual Report will be prepared and submitted to the Town of Stratham DPW upon 

request. 

 

Disposal Requirements 

 

Disposal of debris, trash, sediment, and other waste materials should be done at suitable 

disposal/recycling sites and in compliance with all applicable local, state, and federal waste 

regulations. 
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SSTTOORRMMWWAATTEERR  SSYYSSTTEEMM  OOPPEERRAATTIIOONN  AANNDD  MMAAIINNTTEENNAANNCCEE  PPLLAANN  

 

Inspection & Maintenance Manual Checklist 

Residential Development 
Chinburg Properties Inc – Windsong Place 

Stratham, NH 
 

BMP / System  
Minimum 

Inspection 
Frequency 

Minimum Inspection 
Requirements 

Maintenance / Cleanout 
Threshold 

Stabilized 
Construction 
Entrance 

Weekly 

Inspect adjacent roadway 
for sediment tracking 

Inspect stone for sediment 
accumulation 

Sweep adjacent roadways as 
soon as sediment is tracked 

Top dress with additional 
stone when necessary to 

prevent tracking 

Sediment Control 
Devices / Barriers Weekly 

Inspect accumulated 
sediment level, rips, and 

tears 

Repair or replace damaged 
lengths 

Remove and dispose of 
accumulated sediment once 
level reaches 1/3 of barrier 

height 

Pavement 
Sweeping Spring and Fall Removal of sand and litter 

from impervious areas N/A 

Litter/Trash 
Removal Routinely 

Inspect dumpsters, outdoor 
waste receptacles area, 

and yard areas, as well as 
ponds and swale areas. 

Site will be free of litter/trash. 

Landscaping 

Maintained as 
required and 

mulched each 
Spring 

N/A Trash/debris and weed 
removal 

Drainage Pipes, 
Catchbasins & 
Drain Manholes 

Spring and Fall Check for sediment 
accumulation & clogging. More than 2" sediment depth 
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Sediment Forebay Spring and Fall 

Sediment accumulation. 

Inspect embankments, inlet 
and outlet structures, and 

appurtenances. 

Remove sediment as needed. 

Remove trash & debris from 
system and appurtenances. 

Mow embankment and 
remove woody vegetation. 

Infiltration Basin 

Spring and Fall 
and after every 
2.5” of rain or 

greater in a 24-
hour period 

Monitoring and evaluation 
of wetland vegetation, 

inspection of sediment on 
pond surface, inlet/outlet 

and appurtenance structure 
evaluation. 

72-Hour drawdown time 
evaluation and vegetation 

evaluation. 

Remove dead & diseased 
vegetation along with all 
debris; take corrective 

measures, reseed and repair 
inlet/outlet structures and 
appurtenances if required. 

Mow embankments and 
remove woody vegetation. 

Restore infiltration by 
removing accumulated 

sediments and reconstruction 
of the infiltration basin as 

necessary. 

Drainage Swales 

Annually 

Inspect for erosion, 
sediment accumulation, 

vegetation loss, and 
presence of invasive 

species. 

Remove sediment & debris 
when exceeds 3”. 

Repair eroded areas. 

Remove invasive species and 
dead vegetation. 

Reseed as warranted. 

Spring and Fall Inspect height of vegetation 
Mow when necessary – allow 
length of vegetation to remain 

at least 4” high 

Riprap Outlet 
Protection/Level 
Spreaders 

Spring and Fall 
and after every 
2.5” of rain or 

greater in a 24-
hour period 

Check for sediment buildup 
and displaced stones. 

Inspect for torn or visible 
fabric. 

Remove excess sediment and 
trash/debris. 

Immediately repair and 
replace stone and/or fabric as 

necessary. 

Annual Report 1 time per year 
Submit Annual Report to 

Town of Stratham Inspector 
upon request 

 

 
Inspection Notes: 
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Inspection & Maintenance Manual Log Form 

Residential Development 
Chinburg Properties Inc – Windsong Place 

Stratham, NH 
 

BMP / System 
    Date 
Inspected 

Inspected 
       By 

   Cleaning/Repair 
     (List Items & 
      Comments) 

   Date 
Repaired 

Repairs 
Performed By 

      

      

      

      

      

      

      

      

      

      

      

      

      

 
 



INSPECTION CHECKLIST AND MAINTENANCE GUIDANCE 

INFILTRATION POND - INSPECTION CHECKLIST 
 

Location:              
Owner Change Since Last Inspection?  Y   N 
Owner Name, Address, Phone:    
Date: Time: Site Conditions: _    

 

 
 

Inspection Items Satisfactory (S) or 
Unsatisfactory (U) 

 
Comments/Corrective Action 

Sand Filter Inspection List 
Complete drainage of the filter in 
about 40 hours after a rain event? 

  

Clogging of filter surface?   

Clogging of inlet/outlet structures?   

Clogging of filter fabric?   

Clear of debris and functional?   

Leaks or seeps in filter?   

Obstructions of spillway(s)?   

Animal burrows in filter?   

Sediment accumulation in filter bed 
(less than 50% is acceptable)? 

  

Cracking, spalling, bulging or 
deterioration of concrete? 

  

Erosion in area draining to sand filter?   

Erosion around inlets, filter bed, or outlets?   

Pipes and other structures in good 
condition? 

  

Undesirable vegetation growth?   

Other (describe)?   

Hazards 
Have there been complaints from 
residents? 

  

Public hazards noted?   
 

If any of the above inspection items are UNSATISFACTORY, list corrective actions and the corresponding completion dates below: 
 

Corrective Action Needed Due Date 
  
  
  
  
  

 

 
 

Inspector Signature:   
 
Inspector Name (printed):   
 
 
Date:      
 



New Hampshire Regulations 

Prohibited invasive species shall only be 
disposed of in a manner that renders them 
nonliving and nonviable. (Agr. 3802.04) 

No person shall collect, transport, import, 
export, move, buy, sell, distribute, propagate 
or transplant any living and viable portion of 
any plant species, which includes all of their 
cultivars and varieties, listed in Table 3800.1 
of the New Hampshire prohibited invasive 
species list. (Agr 3802.01) 

Tatarian honeysuckle 
Lonicera tatarica 

USDA-NRCS PLANTS Database / Britton, N.L., and 
A. Brown. 1913. An illustrated flora of the northern 
United States, Canada and the British Possessions. 
Vol. 3: 282. 

Methods for Disposing 
Non-Native Invasive Plants

Prepared by the Invasives Species Outreach Group, volunteers interested in helping people control 
invasive plants. Assistance provided by the Piscataquog Land Conservancy and the NH Invasives Species 
Committee. Edited by Karen Bennett, Extension Forestry Professor and Specialist.  

Non-native invasive plants crowd out natives in 
natural and managed landscapes. They cost 
taxpayers billions of dollars each year from lost 
agricultural and forest crops, decreased 
biodiversity, impacts to natural resources and the 
environment, and the cost to control and eradicate 
them. 

Invasive plants grow well even in less than 
desirable conditions such as sandy soils along 
roadsides, shaded wooded areas, and in wetlands. 
In ideal conditions, they grow and spread even 
faster. There are many ways to remove these non-
native invasives, but once removed, care is needed 
to dispose the removed plant material so the 
plants don’t grow where disposed. 

Knowing how a particular plant reproduces 
indicates its method of spread and helps determine 

the appropriate disposal method. Most are spread by seed and are dispersed by wind, 
water, animals, or people. Some reproduce by vegetative means from pieces of stems or 
roots forming new plants. Others spread through both seed and vegetative means.  

Because movement and disposal of viable plant 
parts is restricted (see NH Regulations), viable 
invasive parts can’t be brought to most transfer 
stations in the state. Check with your transfer 
station to see if there is an approved, designated 
area for invasives disposal. This fact sheet gives 
recommendations for rendering plant parts non-
viable. 

Control of invasives is beyond the scope of this 
fact sheet. For information about control visit 
www.nhinvasives.org or contact your UNH 
Cooperative Extension office. 



 

Japanese knotweed 
Polygonum cuspidatum 

USDA-NRCS PLANTS Database / 
Britton, N.L., and A. Brown. 1913. An 
illustrated flora of the northern United 
States, Canada and the British 
Possessions. Vol. 1: 676. 

How and When to Dispose of Invasives? 
To prevent seed from spreading remove invasive plants before seeds are set (produced). 
Some plants continue to grow, flower and set seed even after pulling or cutting. Seeds 
can remain viable in the ground for many years. If the plant has flowers or seeds, place 
the flowers and seeds in a heavy plastic bag “head first” at the weeding site and transport 
to the disposal site. The following are general descriptions of disposal methods. See the 
chart for recommendations by species. 
 
Burning: Large woody branches and trunks can be used 
as firewood or burned in piles. For outside burning, a 
written fire permit from the local forest fire warden is 
required unless the ground is covered in snow. Brush 
larger than 5 inches in diameter can’t be burned. Invasive 
plants with easily airborne seeds like black swallow-wort 
with mature seed pods (indicated by their brown color) 
shouldn’t be burned as the seeds may disperse by the hot 
air created by the fire.  
 
Bagging (solarization): Use this technique with softer-
tissue plants. Use heavy black or clear plastic bags 
(contractor grade), making sure that no parts of the plants 
poke through. Allow the bags to sit in the sun for several 
weeks and on dark pavement for the best effect.  
 
Tarping and Drying: Pile material on a sheet of plastic 
and cover with a tarp, fastening the tarp to the ground and monitoring it for escapes. Let 
the material dry for several weeks, or until it is clearly nonviable. 
 
Chipping: Use this method for woody plants that don’t reproduce vegetatively. 
 
Burying: This is risky, but can be done with watchful diligence. Lay thick plastic in a 
deep pit before placing the cut up plant material in the hole. Place the material away from 
the edge of the plastic before covering it with more heavy plastic. Eliminate as much air 
as possible and toss in soil to weight down the material in the pit. Note that the top of the 
buried material should be at least three feet underground. Japanese knotweed should be at 
least 5 feet underground! 
 
Drowning: Fill a large barrel with water and place soft-tissue plants in the water. Check 
after a few weeks and look for rotted plant material (roots, stems, leaves, flowers). Well-
rotted plant material may be composted. A word of caution- seeds may still be viable 
after using this method. Do this before seeds are set. This method isn’t used often. Be 
prepared for an awful stink! 
 
Composting: Invasive plants can take root in compost. Don’t compost any invasives 
unless you know there is no viable (living) plant material left. Use one of the above 
techniques (bagging, tarping, drying, chipping, or drowning) to render the plants 
nonviable before composting. Closely examine the plant before composting and avoid 
composting seeds. 

Be diligent looking for seedlings for years in areas where removal and disposal took place. 



Suggested Disposal Methods for Non-Native Invasive Plants 
 

This table provides information concerning the disposal of removed invasive plant material. If the infestation is 
treated with herbicide and left in place, these guidelines don’t apply. Don’t bring invasives to a local transfer 
station, unless there is a designated area for their disposal, or they have been rendered non-viable. This listing 
includes wetland and upland plants from the New Hampshire Prohibited Invasive Species List. The disposal of 
aquatic plants isn’t addressed. 
 

Woody Plants Method of 
Reproducing Methods of Disposal 

 
Prior to fruit/seed ripening 
Seedlings and small plants 
 Pull or cut and leave on site with roots 

exposed. No special care needed. 
Larger plants 
 Use as firewood. 
 Make a brush pile. 
 Chip. 
 Burn. 

Norway maple 
    (Acer platanoides) 
European barberry 
    (Berberis vulgaris) 
Japanese barberry 
    (Berberis thunbergii) 
autumn olive 
    (Elaeagnus umbellata) 
burning bush 
    (Euonymus alatus) 
Morrow’s honeysuckle 
   (Lonicera morrowii) 
Tatarian honeysuckle 
    (Lonicera tatarica) 
showy bush honeysuckle 
    (Lonicera x bella) 
common buckthorn 
    (Rhamnus cathartica) 
glossy buckthorn 
    (Frangula alnus) 

 
Fruit and Seeds 
 

 
After fruit/seed is ripe 
Don’t remove from site. 
 Burn.  
 Make a covered brush pile. 
 Chip once all fruit has dropped from 

branches. 
 Leave resulting chips on site and monitor. 

 
Prior to fruit/seed ripening 
Seedlings and small plants 
 Pull or cut and leave on site with roots 

exposed. No special care needed. 
Larger plants 
 Make a brush pile. 
 Burn. 

 

 
oriental bittersweet 
    (Celastrus orbiculatus) 
multiflora rose 
    (Rosa multiflora) 

 
Fruits, Seeds, 
Plant Fragments
 
 

 
After fruit/seed is ripe 
Don’t remove from site. 
 Burn.  
 Make a covered brush pile. 
 Chip – only after material has fully dried     

(1 year) and all fruit has dropped from 
branches. Leave resulting chips on site and 
monitor. 



 

Non-Woody Plants Method of 
Reproducing Methods of Disposal 

 
Prior to flowering 
Depends on scale of infestation  
Small infestation 
 Pull or cut plant and leave on site with roots 

exposed. 

Large infestation 
 Pull or cut plant and pile. (You can pile onto 

or cover with plastic sheeting). 
 Monitor. Remove any re-sprouting material. 

 

garlic mustard 
    (Alliaria petiolata) 
spotted knapweed 
    (Centaurea maculosa) 
 Sap of related knapweed 

can cause skin irritation 
and tumors. Wear gloves 
when handling. 

black swallow-wort 
    (Cynanchum nigrum) 
 May cause skin rash. Wear 

gloves and long sleeves 
when handling. 

pale swallow-wort 
    (Cynanchum rossicum) 
giant hogweed 
    (Heracleum mantegazzianum) 
 Can cause major skin rash. 

Wear gloves and long 
sleeves when handling. 

dame’s rocket 
   (Hesperis matronalis) 
perennial pepperweed 
    (Lepidium latifolium) 
purple loosestrife 
    (Lythrum salicaria) 
Japanese stilt grass 
    (Microstegium vimineum) 
mile-a-minute weed 
    (Polygonum perfoliatum) 
 

 
Fruits and Seeds 
 
 

 
During and following flowering 
Do nothing until the following year or remove 
flowering heads and bag and let rot. 
 
Small infestation 
 Pull or cut plant and leave on site with roots 

exposed. 
 

Large infestation 
 Pull or cut plant and pile remaining material. 

(You can pile onto plastic or cover with 
plastic sheeting). 
 Monitor. Remove any re-sprouting material. 

 

 
common reed 
    (Phragmites australis) 
Japanese knotweed 
    (Polygonum cuspidatum) 
Bohemian knotweed 
    (Polygonum x bohemicum) 

Fruits, Seeds, 
Plant Fragments 
Primary means of 
spread in these 
species is by plant 
parts. Although all 
care should be given 
to preventing the 
dispersal of seed 
during control 
activities, the 
presence of seed 
doesn’t materially 
influence disposal 
activities. 

 
Small infestation 
 Bag all plant material and let rot. 
 Never pile and use resulting material as 

compost. 
 Burn. 
 

Large infestation 
 Remove material to unsuitable habitat (dry, 

hot and sunny or dry and shaded location) 
and scatter or pile.  
 Monitor and remove any sprouting material. 
 Pile, let dry, and burn. 

January 2010 
 
 
UNH Cooperative Extension programs and policies are consistent with pertinent Federal and State laws and regulations, and prohibits 
discrimination in its programs, activities and employment on the basis of race, color, national origin, gender, religion, age, disability, political 
beliefs, sex, sexual orientation, or veteran’s, marital or family status. College of Life Sciences and Agriculture, County Governments, NH Dept. 
of Resources and Economic Development, Division of Forests and Lands, NH Fish and Game ,and  U.S. Dept. of Agriculture cooperating. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix IV 
 

Plans 
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Soil Soil Soil Soil sf Town Town

SSS Name HISS Quantities Required Percentage

Lot 1

38A Eldridge 343BH 33,309      54,500 61%

38B Eldridge 343CH 45,249      54,500 83%

448B Scituate 323BH 8,715        77,000 11%

Total 87,273      155%

Lot 2

38A Eldridge 343BH 10,206      54,500 19%

38B Eldridge 343CH 6,490        54,500 12%

448B Scituate 323BH 54,698      77,000 71%

448C Scituate 323CH 15,847      89,000 18%

Total 87,241      119%

Lot 3

38A Eldridge 343BH 5,368        54,500 10%

38B Eldridge 343CH 89,272      54,500 164%

Total 94,640      174%

Lot 4

38B Eldridge 343CH 38,576      54,500 71%

448B Scituate 323BH 37,149      77,000 48%

448C Scituate 323CH 12,317      89,000 14%

Total 88,042      133%

Lot 5

38B Eldridge 343CH 39,468      54,500 72%

448B Scituate 323BH 41,437      77,000 54%

448C Scituate 323CH 6,971        89,000 8%

Total 87,876      134%

Lot 6

38B Eldridge 343CH 83,723      54,500 154%

439B Shaker 543BH 3,477        106,000 3%

Total 87,200      157%

Lot Size By Soil Type

WINDSONG  PLACE

Stratham, New Hampshire

February 5, 2024

Page 1 of 1





csmith
Typewritten Text
(See Letter of Authorization, attached).



Leter of Authoriza�on 

 

I, Kenneth F Lanzillo Jr., Trustee of the Kenneth F Lanzillo Revocable Trust, owner of 14 acres located at 
189 Bunker Hill Ave in Stratham, NH, do hereby authorize the following par�es to act as agents on our 
behalf for the above-described property in order to apply for any necessary state and local applica�ons 
or permits rela�ve to the development of said lot: 

Chinburg Development and their agents to include but not limited to : 

Beals Associates PLLC, 70 Portsmouth Ave, Stratham, NH 

Gove Environmental, 8 Con�nental Drive Exeter, NH 

Doucet Survey, 102 Kent Place Newmarket, NH 

as agents to act on my behalf in maters to be discussed with the Town of Stratham, State Departments 
and other Land Use Boards concerning the property previously men�oned. 

I hereby appoint the above referenced par�es as my agent to act on my behalf in the review process, to 
include any required signatures. 

 

 

         

Kenneth F. Lanzillo Jr, Trustee   Date 

Kenneth F Lanzillo Irrevocable Trust 

Kenneth F Lanzillo Jr., Trustee
dotloop verified
10/10/23 3:29 PM EDT
JANR-BDUR-NLWV-RJXP

dotloop signature verification: dtlp.us/B2ys-sS78-hDe8

https://dtlp.us/B2ys-sS78-hDe8
https://dtlp.us/B2ys-sS78-hDe8


ABUTTERS LIST  
FOR 

NH- 1500 Chinburg - Stratham, NH 
DATE February 5, 2024 

SUBJECT PARCEL 

TAX MAP/LOT   OWNER OF RECORD 
06-167  LANZILLO IRREVOCABLE TRUST 

LANZILLO, KENNETH F. - TRUSTEE 
LANZILLO, KENNETH F. JR - TRUS  
939 OCEAN BLVD UNIT 3 
HAMPTON, NH 03842 

           
ABUTTERS 

TAX MAP/LOT 
 

 OWNER OF RECORD 

06-150  MONTROSE CONDO ASSOC.   
C/O EVERGREEN HARVARD GROUP 
72 PORTSMOUTH AVENUE SUITE 201 
STRATHAM, NH 03885 

   
   
   
06-150-012 
 

 COOK, SARAH L. 
12 MONTROSE DRIVE 
STRATHAM, NH 03885 

06-150-027 
 

 FREDERICK, DONNA 
27 MONTROSE DRIVE 
STRATHAM, NH 03885 
 

   
   
06-150-072 
 

 GILL, DAVID W. GILL, SHARON L. 
72 MONTROSE DRIVE 
STRATHAM, NH 03885 

06-156  COLE, MICHAEL R. COLE, CELESTE A. 
10 WEDGEWOOD DRIVE 
STRATHAM, NH 03885 

06-157  SONNEBORN, JEFFREY J. 
SONNEBORN, KATHERIN A.  
8 WEDGEWOOD DRIVE 
STRATHAM, NH 03885 



ABUTTERS LIST  
FOR 

NH- 1500 Chinburg - Stratham, NH 
DATE February 5, 2024 

06-158  WARD, DAVID J.  WARD, JOANNE A. 
6 WEDGEWOOD DRIVE 
STRATHAM, NH 03885 

   

06-162 
 

 MELFI FAMILY REVOCABLE TRUST 
MELFI, JAMES I., -TRUSTEE  
6 HERSEY LANE 
STRATHAM, NH 03885 
 

06-163 
 

 LAPIERRE, RICHARD 
4 HERSEY LANE 
STRATHAM, NH 03885 
 

06-164-001 
 

 KREMER, SARAH 
2A HERSEY LANE  
STRATHAM, NH 03885 
 

06-164-002 
 

 WINSLOW, SHANE 
2B HERSEY LANE 
STRATHAM, NH 03885 
 

06-165 
 

 WIGGIN, PETER E.  WIGGIN, DORI A. 
P. O. BOX 1193  
PORTSMOUTH, NH 03801 

   

06-166 
 

 GRAY, CHRISTOPHER & LEAH TRUST 
CHRISTOPHER D & LEAH C GRAY  
181 BUNKER HILL AVENUE 
STRATHAM, NH 03885 
 

06-168 
 

 THOMAS, DANNY E. 
193 BUNKER HILL AVENUE 
STRATHAM, NH 03885 
 

06-170 
 

 STONE, DAVID ABBOTT,  
ROY & SANDRA 
194 BUNKER HILL AVENUE  
STRATHAM, NH 03885 



ABUTTERS LIST  
FOR 

NH- 1500 Chinburg - Stratham, NH 
DATE February 5, 2024 

 

06-171 
 

 PHILBRICK, GEORGE & SUSAN REV. 
PHILBRICK, SUSAN C.-TRUSTEE 
PHILBRICK, GEORGE R. SR.-TRUST 
188 BUNKER HILL AVENUE 
STRATHAM, NH 03885 
 

07-012 
 
 
 
 
 
 
PROFESSIONALS 
 
 

 STEVENS, JOHN K.  
STEVENS, RENATA PIKALIS 
195 BUNKER HILL AVENUE 
STRATHAM, NH 03885 
 

ENGINEERING FIRM  BEALS ASSOCIATES, PLLC. 
70 PORTSMOUTH AVE. 3RD FLOOR 
STRATHAM, NH 03885 
 

SOIL SCIENTIST 
 
 
 
 
SURVEYOR 
 
 
 
 
DEVELOPERS 

 GOVE ENVIRONMENTAL 
8 CONTINENTAL DR. BLDG. 2 UNIT H 
EXETER, NH 03833 
 
 
NORTHAM SURVEY, LLC 
686 CENTRAL AVE, SUITE 100 
DOVER, NH 03820 
 
 
CHINBURG BUILDERS 
3 PENSTOCK WAY 
NEWMARKET, NH 03857 
 

   



NH-1500 – 189 Bunker Hill 01/23/2024 
Test Pits – Christian Smith, P.E. of Beals Associates, PLLC- #1543                 Witness:   

Test Pit #D1 
0” – 12”     10YR  4 /4  Dark Yellowish Brown 

Fine, Sandy, Loam 
Granular, Friable 

12” ‐ 28”        10YR  5/ 4  Yellowish Brown 
Fine, Sandy, Loam 
Blocky, Friable 

28” – 68”  2.5Y 4/3  Olive Brown 
Silt, Loam 
Platy, Firm 
Redox‐Common 2‐20% 

ESHWT =   28” 
Observed Ground Water – 42 inches  
Restrictive Layer:     28     Inches 
Refusal:  None  
Roots to    26   Inches 

Test Pit #D2 
0” – 10”     10YR  4 /4  Dark Yellowish Brown 

Fine, Sandy, Loam 
Granular, Friable 

10” ‐ 18”        10YR  5/ 3  Brown 
Fine, Sandy, Loam 
Blocky, Friable 

18” – 68”  2.5Y 5/2  Grayish Brown   
Silt, Loam 
Blocky, Firm 
Redox‐Common 2‐20% 

ESHWT =   18” 
Observed Ground Water – 38 inches  
Restrictive Layer:     18     Inches 
Refusal:  None  
Roots to    6   Inches 



NH-1500 – 189 Bunker Hill 01/23/2024 
Test Pits – Christian Smith, P.E. of Beals Associates, PLLC- #1543                 Witness:   

Test Pit #D3 
0” – 12”     10YR  4 /4  Dark Yellowish Brown 

Fine, Sandy, Loam 
Granular, Friable 

12” ‐ 18”        10YR  5/ 3  Brown 
Fine, Sandy, Loam 
Blocky, Friable 

18” – 60”  2.5Y 5/4  Light Olive Brown 
Silt, Loam 
Platy, Firm 
Redox‐Common 2‐20% 

ESHWT =   18” 
Observed Ground Water – 24 inches  
Restrictive Layer:     18     Inches 
Refusal:  None  
Roots to    6   Inches 
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1.0 ANALYSIS SUMMARY 
 

Chinburg Properties Inc proposes to construct a residential site plan to establish a subdivision on 

a 13.9+/- acre parcel of land located off Bunker Hill Road in Stratham, New Hampshire. A 

drainage analysis of 28.6+/- acres of the proposed site improvement was conducted for the purpose 

of estimating the peak rate of stormwater run-off and to subsequently design adequate drainage 

structures. Two models were compiled: one for the area in its existing (pre-construction) condition 

and a second for its proposed (post-construction) condition. The analysis was conducted using 

Extreme Precipitation data provided by Cornell University for the following 24-hour duration 

storm events: 

 

Storm Event Rainfall Depth (inches) 

2-Year 3.25 

10-Year 4.94 

25Year 6.28 

 

These storm events use the USDA SCS TR-20 method within the HydroCAD Stormwater 

Modeling System environment to model the rainfall and predict stormwater runoff flows and 

volumes. A Type III storm pattern was used in the model. The purpose of this analysis is to estimate 

the peak rates of run-off from the site for detention adequacy purposes, and to compare the peak 

rate of run-off between the existing and proposed conditions.   

 

Peak Rate of Discharge 

 

  Component Peak Rate of Discharge (CFS) 

Analysis Point # 

Analysis Point Description 
Condition 2-Year 10-Year 25-Year 

Reach #<100> 

Flow to Northeast 

Existing 

Proposed 

5.92 

1.31 

14.30 

9.34 

22.93 

20.42 

Reach #<200> 

Flow to South 

Existing 

Proposed 

3.11 

2.48 

6.58 

4.87 

9.65 

6.98 

Reach #<300> 

Flow to Southeast 

Existing 

Proposed 

1.67 

1.45 

3.67 

3.33 

5.42 

4.97 

 

The proposed 6 lot residential subdivision includes a paved roadway into the subdivision ending 

in a cul-de-sac. The proposed improvement area includes three different subcatchments.  The peak 

rate of run-off in the proposed conditions is decreased from that of the existing conditions, due to 

the addition of two infiltration ponds. All paved roadway runoff receives treatment from grass-

lined swales, a forebay, and an infiltration pond prior to discharging overland. In addition, the 

potential for increased erosion and sedimentation is handled by way of silt barriers surrounding 

the disturbed areas. The use of Best Management Practices per the Rockingham Conservation 

District / DES Handbook have been applied to the design of these structures and will be observed 

during all stages of construction. All land disturbed during construction will be stabilized within 

30 days of groundbreaking. Existing wetlands and abutters will suffer no adverse effects resulting 

from this proposed development. 
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2.0 EXISTING CONDITIONS ANALYSIS 

 

The existing property is located on a parcel consisting of woodlands, a residential home, and 

extensive lawn areas. The existing topography is such that the site analysis is divided into three 

subcatchments within the area proposed to be improved, and includes a large area of contributing 

off-site area comprised of residential houses. Final Reach #<100> flows towards the northeast of 

the proposed improvement area, Final Reach #<200> flows towards the South, and Reach #300 

flows toward the east of the proposed improvement area.  

 

Classified by a combination of Site-Specific and NRCS Soil Mapping, the land of the site is 

composed of relatively flat slopes and soils categorized into the Hydrologic Soil Groups (HSG) A, 

B, C, and D (See appendix for Hiss/HSG designations). The majority of the area to be developed 

is comprised of Eldrige and Scituate soils.  

 

 

3.0 PROPOSED CONDITIONS ANALYSIS  

 

The addition of the impervious area, clearing of trees, and grading of slopes causes an increase in 

the curve number (Cn) and a decrease in the time of concentration (Tc) which results in a potential 

increase in peak rates of run-off from the site. To reduce these flows to pre-development 

conditions, various stormwater management systems will be proposed. A pipe network consisting 

of catchbasins with deep sumps and oil-debris separators combined with grass-lined swales 

controls the conveyance of stormwater.  The proposed development divides the site into several 

different post-construction subcatchments, but ultimately the three main subcatchments match the 

pre-construction analysis. The run-off is directed to off-site areas through HydroCAD “reaches” 

and “ponds”, consisting of a two infiltration ponds.   

 

In an effort to prevent the sedimentation of abutting properties, the paved roadway will be graded 

to flow into a closed drainage system, grass-lined swales, a sediment forebay prior to flowing 

towards an infiltration pond. During construction, appropriate Best Management Practices 

(BMP's) will be applied so as to negate the potential for sediment-laden run-off to discharge off-

site prior to the final stabilization of the proposed grading.  The structures outlined in this proposal 

provide for adequate treatment of stormwater run-off for sediment control. 

 

 

4.0 SEDIMENT & EROSION CONTROL PLANS 

BEST MANAGEMENT PRACTICES (BMP’s) 

 

The proposed site development is protected from erosion and the roadways and abutting properties 

are protected from sediment by the use of Best Management Practices as outlined in the New 

Hampshire Stormwater Manual. Any area disturbed by construction will be re-stabilized within 30 

days, and abutting properties and wetlands will not be adversely affected by this development. All 

swales and drainage structures will be constructed and stabilized prior to having run-off directed 

to them.   
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4.1 Silt Barrier / Construction Fence 

 

The plan set demonstrates the location of silt barriers for sediment control. Sheet E-1, Erosion and 

Sediment Control Details, has the specifications for installation and maintenance of the silt barriers 

selected for the site. In areas where the limits of construction need to be emphasized to operators, 

construction fence for added visibility will be installed. Orange construction fence will be VISI 

Perimeter Fence by Conwed Plastic Fencing, or approved equal. The four-foot construction 

fencing is to be installed using six-foot posts buried at least two feet into the ground spaced six to 

eight feet apart. 

 

4.2 Vegetated Stabilization 

 

All areas that are disturbed during construction will be stabilized with vegetated material within 

30 days of disturbance. Construction will be managed in such a manner that erosion is prevented 

and that no abutter’s property will be subjected to any siltation, unless otherwise permitted. All 

areas to be planted with grass for long-term cover will follow the specifications on Sheet E-1 using 

the seeding mixture below: 

 

 

Mixture C Pounds per Acre Pounds per 1,000 sf 

Tall Fescue 20 0.45 

Creeping Red Fescue 20 0.45 

Birdsfoot Trefoil 8 0.20 

Total 48 1.10 

 

 4.3 Stabilized Construction Entrance/Exit 

 

A temporary gravel construction entrance/exit provides an area where mud can be dislodged from 

tires before the vehicle leaves the construction site to reduce the amount of mud and sediment 

transported onto paved municipal and state roads. The stone size for the gravel pad should be 

between 1- and 2-inch coarse aggregate and the pad itself constructed to a minimum length of 50’ 

for the full width of the access road. The aggregate should be placed at least six inches thick. Plan 

and profile view details are shown on Sheet E1 - Sediment and Erosion Control Detail Plan.  

 

4.2 Drainage Swales / Stormwater Conveyance Channels 

Drainage swales will be stabilized with vegetation for long term cover as outlined below using 

seed mixture C.  As a general rule, velocities in the swale should not exceed 3.0 feet per second 

for a vegetated swale although velocities as high as 4.5 FPS are allowed under certain soil 

conditions.   

 

4.5       Level Spreaders 

Level spreaders enable any run-off directed towards them to be spread evenly into sheet flow prior 

to discharge into wetlands or treatment by a filter strip, thus allowing for better filter strip 

efficiency and a lesser potential for erosion. 

 

4.6  Vegetated Buffers 
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Vegetated buffers are areas of land with natural or planted vegetation designed to receive sheet 

run-off from upgradient development.  These natural areas, preferably wooded, are effective in 

removing sediment and sediment-laden pollutants from such run-off, although their effectiveness 

is severely diminished when forced to deal with concentrated flow and must therefore be equipped 

with a level-spreading device.  Vegetated buffers should not have a slope exceeding fifteen percent 

and have a minimum length of seventy-five feet.   

 

4.6  Filter Strips 

Filter strips are areas of land with natural or planted vegetation designed to receive sheet run-off 

from upgradient development.  These natural areas, preferably wooded, are effective in removing 

sediment and sediment-laden pollutants from such run-off, although their effectiveness is severely 

diminished when forced to deal with concentrated flow and must therefore be equipped with a 

level-spreading device.  Filter strips should not have a slope exceeding fifteen percent and have a 

minimum length of seventy-five feet.   

 

4.4 Environmental Dust Control 

 

Dust will be controlled on the site using multiple Best Management Practices. Mulching and 

temporary seeding will be the first line of protection to be utilized where problems occur. If dust 

problems are not solved by these applications, the use of water and calcium chloride can be applied.  

Calcium chloride will be applied at a rate that will keep the surface moist but not cause pollution. 

 

4.5 Construction Sequence  
  

1. Cut and remove trees in construction areas as directed or required. 

 

2. Construct and/or install temporary and permanent sediment erosion and detention 

control facilities, as required. Erosion, sediment, and facilities shall be installed 

and stabilized prior to any earth moving operation, and prior to directing run-off 

to them. 

 

3. Clear, cut, grub, and dispose of debris in approved facilities.  

 

4. Excavate and stockpile topsoil / loam. All disturbed areas shall be stabilized 

immediately after grading.  

 

5. Construct the roadway and its associated drainage structures. 

 

6. Begin permanent and temporary seeding and mulching. All cut and fill slopes and 

disturbed areas shall be seeded and mulched as required or directed.  

 

7. Daily, or as required, construct temporary berms, drainage ditches, sediment 

traps, etc. to prevent erosion on the site and prevent any siltation of abutting 

waters or property.  
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8. Inspect and maintain all erosion and sediment control measures during 

construction.  

 

9. Complete permanent seeding and landscaping.  

 

10. Remove temporary erosion control measures after seeding areas have established 

themselves and site improvements are complete. Smooth and re-vegetate all 

disturbed areas.  

 

11.  All swales and drainage structures will be constructed and stabilized prior to 

having run-off being directed to them. 

 

12. Finish paving all roadways. 

 

4.6 Temporary Erosion Control Measures 

 

1. The smallest practical area of land shall be exposed at any one time. 

 

2. Erosion and sediment control measures shall be installed as shown on the plans 

and at locations as required, or directed by the engineer. 

 

3. All disturbed areas shall be returned to original grades and elevations. Disturbed 

areas shall be loamed with a minimum of 4” of loam and seeded with not less than 

1.10 pound of seed per 1,000 square feet (48 pounds per acre) of area. 

 

4. Silt barriers shall be inspected periodically and after every rainstorm during the 

life of the project. All damaged areas shall be repaired and sediment deposits shall 

periodically be removed and properly disposed of. 

 

5. After all disturbed areas have been stabilized, the temporary erosion control 

measures are to be removed and the area disturbed by the removal smoothed and 

revegetated. 

 

6. Areas must be seeded and mulched within 5 days of final grading, permanently 

stabilized within 15 days of final grading, or temporarily stabilized within 30 days 

of initial disturbance of soil. 

 

4.7 Inspection and Maintenance Schedule 

 

Silt barriers shall be inspected during and after storm events to ensure that the fence still has 

integrity and is not allowing sediment to pass.   
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5.0  CONCLUSION 

 

This proposed site development off of Bunker Hill Road in Stratham, NH will have no adverse 

effect on the abutting property owners by way of stormwater run-off or siltation. The post-

construction peak rates of run-off for the site will be lower than the existing conditions for the 

storm events, as shown in the tables above. Appropriate steps will be taken to eliminate erosion 

and sedimentation; these will be accomplished through the construction of a drainage system 

consisting of a forebay and two infiltration ponds. The Best Management Practices developed by 

the State of New Hampshire have been utilized in the design of this system and these applications 

will be enforced throughout the construction process. 

 

An Alteration of Terrain Permit (RSA 485: A-17) is not required for this project due to the area of 

disturbance being less than 100,000 square feet.   

 

Respectfully Submitted, 

 

BEALS ASSOCIATES, PLLC. 

 

Christian O. Smith 
 

Christian O Smith, PE 

Principal 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix I 
 

Existing Conditions Analysis 
 
 

2-Year 24-Hour Summary 
 

10-Year 24-Hour Complete 
 

25-Year 24-Hour Summary 
  



1

Off-site and North

2

South

3

East

#100

Analysis Point -
 Northeast

#200

Analysis Point - South

#300

Analysis Point - East

Routing Diagram for NH-1500 Existing
Prepared by Beals Associates, PLLC,  Printed 1/25/2024

HydroCAD® 10.20-4a  s/n 01754  © 2023 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



NH-1500 Existing
  Printed  1/25/2024Prepared by Beals Associates, PLLC

Page 2HydroCAD® 10.20-4a  s/n 01754  © 2023 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

9.753 46 2 acre lots, 12% imp, HSG A  (1)
2.766 77 2 acre lots, 12% imp, HSG C  (1)
0.397 82 2 acre lots, 12% imp, HSG D  (1)
1.201 39 >75% Grass cover, Good, HSG A  (2)

10.338 74 >75% Grass cover, Good, HSG C  (1, 2, 3)
0.029 30 Brush, Good, HSG A  (2)
0.027 65 Brush, Good, HSG C  (2)
0.192 98 Paved parking, HSG A  (2)
0.190 98 Paved parking, HSG C  (2, 3)
0.093 98 Roofs, HSG A  (2)
0.070 98 Roofs, HSG C  (3)
0.203 30 Woods, Good, HSG A  (2)
3.385 70 Woods, Good, HSG C  (1, 2, 3)

28.643 63 TOTAL AREA



NH-1500 Existing
  Printed  1/25/2024Prepared by Beals Associates, PLLC

Page 3HydroCAD® 10.20-4a  s/n 01754  © 2023 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

11.471 HSG A 1, 2
0.000 HSG B

16.775 HSG C 1, 2, 3
0.397 HSG D 1
0.000 Other

28.643 TOTAL AREA



Type III 24-hr  2-YR Rainfall=3.25"NH-1500 Existing
  Printed  1/25/2024Prepared by Beals Associates, PLLC

Page 4HydroCAD® 10.20-4a  s/n 01754  © 2023 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=946,088 sf   7.14% Impervious   Runoff Depth=0.63"Subcatchment 1: Off-site and North
   Flow Length=2,139'   Tc=56.1 min   CN=WQ   Runoff=5.92 cfs  1.139 af

Runoff Area=183,613 sf   7.93% Impervious   Runoff Depth=0.84"Subcatchment 2: South
   Flow Length=533'   Tc=12.1 min   CN=WQ   Runoff=3.11 cfs  0.296 af

Runoff Area=118,007 sf   7.76% Impervious   Runoff Depth=1.15"Subcatchment 3: East
   Flow Length=496'   Tc=39.1 min   CN=WQ   Runoff=1.67 cfs  0.259 af

   Inflow=5.92 cfs  1.139 afReach #100: Analysis Point - Northeast
   Outflow=5.92 cfs  1.139 af

   Inflow=3.11 cfs  0.296 afReach #200: Analysis Point - South
   Outflow=3.11 cfs  0.296 af

   Inflow=1.67 cfs  0.259 afReach #300: Analysis Point - East
   Outflow=1.67 cfs  0.259 af

Total Runoff Area = 28.643 ac   Runoff Volume = 1.695 af   Average Runoff Depth = 0.71"
92.69% Pervious = 26.549 ac     7.31% Impervious = 2.094 ac
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=946,088 sf   7.14% Impervious   Runoff Depth=1.50"Subcatchment 1: Off-site and North
   Flow Length=2,139'   Tc=56.1 min   CN=WQ   Runoff=14.30 cfs  2.715 af

Runoff Area=183,613 sf   7.93% Impervious   Runoff Depth=1.75"Subcatchment 2: South
   Flow Length=533'   Tc=12.1 min   CN=WQ   Runoff=6.58 cfs  0.613 af

Runoff Area=118,007 sf   7.76% Impervious   Runoff Depth=2.39"Subcatchment 3: East
   Flow Length=496'   Tc=39.1 min   CN=WQ   Runoff=3.67 cfs  0.539 af

   Inflow=14.30 cfs  2.715 afReach #100: Analysis Point - Northeast
   Outflow=14.30 cfs  2.715 af

   Inflow=6.58 cfs  0.613 afReach #200: Analysis Point - South
   Outflow=6.58 cfs  0.613 af

   Inflow=3.67 cfs  0.539 afReach #300: Analysis Point - East
   Outflow=3.67 cfs  0.539 af

Total Runoff Area = 28.643 ac   Runoff Volume = 3.868 af   Average Runoff Depth = 1.62"
92.69% Pervious = 26.549 ac     7.31% Impervious = 2.094 ac
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Summary for Subcatchment 1: Off-site and North

Runoff = 14.30 cfs @ 12.80 hrs,  Volume= 2.715 af,  Depth= 1.50"
     Routed to Reach #100 : Analysis Point - Northeast

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
424,852 46 2 acre lots, 12% imp, HSG A
120,469 77 2 acre lots, 12% imp, HSG C

17,315 82 2 acre lots, 12% imp, HSG D
94,122 70 Woods, Good, HSG C

289,330 74 >75% Grass cover, Good, HSG C
946,088 Weighted Average
878,572 92.86% Pervious Area

67,516 7.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.5 50 0.0400 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

13.9 910 0.0242 1.09 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

23.4 514 0.0214 0.37 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

2.1 106 0.0140 0.83 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.1 73 0.0550 0.59 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

10.1 486 0.0130 0.80 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

56.1 2,139 Total

Summary for Subcatchment 2: South

Runoff = 6.58 cfs @ 12.17 hrs,  Volume= 0.613 af,  Depth= 1.75"
     Routed to Reach #200 : Analysis Point - South

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"
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Area (sf) CN Description
1,254 30 Brush, Good, HSG A
8,850 30 Woods, Good, HSG A

52,307 39 >75% Grass cover, Good, HSG A
8,362 98 Paved parking, HSG A
4,038 98 Roofs, HSG A
1,177 65 Brush, Good, HSG C

12,506 70 Woods, Good, HSG C
92,955 74 >75% Grass cover, Good, HSG C

2,164 98 Paved parking, HSG C
183,613 Weighted Average
169,049 92.07% Pervious Area

14,564 7.93% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.4 50 0.0800 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

8.7 483 0.0176 0.93 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.1 533 Total

Summary for Subcatchment 3: East

Runoff = 3.67 cfs @ 12.55 hrs,  Volume= 0.539 af,  Depth= 2.39"
     Routed to Reach #300 : Analysis Point - East

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
40,802 70 Woods, Good, HSG C
68,052 74 >75% Grass cover, Good, HSG C

6,098 98 Paved parking, HSG C
3,055 98 Roofs, HSG C

118,007 Weighted Average
108,854 92.24% Pervious Area

9,153 7.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.5 50 0.0240 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

33.6 446 0.0010 0.22 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

39.1 496 Total
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Summary for Reach #100: Analysis Point - Northeast

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 21.719 ac, 7.14% Impervious,  Inflow Depth = 1.50"    for  10-YR event
Inflow = 14.30 cfs @ 12.80 hrs,  Volume= 2.715 af
Outflow = 14.30 cfs @ 12.80 hrs,  Volume= 2.715 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Reach #200: Analysis Point - South

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.215 ac, 7.93% Impervious,  Inflow Depth = 1.75"    for  10-YR event
Inflow = 6.58 cfs @ 12.17 hrs,  Volume= 0.613 af
Outflow = 6.58 cfs @ 12.17 hrs,  Volume= 0.613 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Reach #300: Analysis Point - East

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.709 ac, 7.76% Impervious,  Inflow Depth = 2.39"    for  10-YR event
Inflow = 3.67 cfs @ 12.55 hrs,  Volume= 0.539 af
Outflow = 3.67 cfs @ 12.55 hrs,  Volume= 0.539 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=946,088 sf   7.14% Impervious   Runoff Depth=2.34"Subcatchment 1: Off-site and North
   Flow Length=2,139'   Tc=56.1 min   CN=WQ   Runoff=22.93 cfs  4.240 af

Runoff Area=183,613 sf   7.93% Impervious   Runoff Depth=2.59"Subcatchment 2: South
   Flow Length=533'   Tc=12.1 min   CN=WQ   Runoff=9.65 cfs  0.910 af

Runoff Area=118,007 sf   7.76% Impervious   Runoff Depth=3.49"Subcatchment 3: East
   Flow Length=496'   Tc=39.1 min   CN=WQ   Runoff=5.42 cfs  0.788 af

   Inflow=22.93 cfs  4.240 afReach #100: Analysis Point - Northeast
   Outflow=22.93 cfs  4.240 af

   Inflow=9.65 cfs  0.910 afReach #200: Analysis Point - South
   Outflow=9.65 cfs  0.910 af

   Inflow=5.42 cfs  0.788 afReach #300: Analysis Point - East
   Outflow=5.42 cfs  0.788 af

Total Runoff Area = 28.643 ac   Runoff Volume = 5.938 af   Average Runoff Depth = 2.49"
92.69% Pervious = 26.549 ac     7.31% Impervious = 2.094 ac
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

9.753 46 2 acre lots, 12% imp, HSG A  (1.1)
10.809 77 2 acre lots, 12% imp, HSG C  (1.1, 1.2, 1.3, 1.5, 2, 3.1, 3.2)
0.397 82 2 acre lots, 12% imp, HSG D  (1.1)
1.201 39 >75% Grass cover, Good, HSG A  (2)
2.323 74 >75% Grass cover, Good, HSG C  (1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 2, 3.2)
0.029 30 Brush, Good, HSG A  (2)
0.022 65 Brush, Good, HSG C  (1.5, 2)
0.192 98 Paved parking, HSG A  (2)
0.674 98 Paved parking, HSG C  (1.1, 1.4, 1.5, 2)
0.093 98 Roofs, HSG A  (2)
0.203 30 Woods, Good, HSG A  (2)
2.947 70 Woods, Good, HSG C  (1.1, 1.2, 1.3, 1.5, 2, 3.1, 3.2)

28.643 64 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

11.471 HSG A 1.1, 2
0.000 HSG B

16.775 HSG C 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 2, 3.1, 3.2
0.397 HSG D 1.1
0.000 Other

28.643 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=830,642 sf   13.10% Impervious   Runoff Depth=0.67"Subcatchment 1.1: Off-site and Roadway
   Flow Length=2,087'   Tc=55.6 min   CN=WQ   Runoff=5.59 cfs  1.061 af

Runoff Area=86,916 sf   2.19% Impervious   Runoff Depth=0.97"Subcatchment 1.2: Northern Area
   Flow Length=336'   Tc=24.0 min   CN=WQ   Runoff=1.31 cfs  0.162 af

Runoff Area=24,538 sf   3.69% Impervious   Runoff Depth=1.12"Subcatchment 1.3: To Bio Pond #1
   Flow Length=314'   Tc=25.4 min   CN=WQ   Runoff=0.43 cfs  0.053 af

Runoff Area=14,366 sf   29.54% Impervious   Runoff Depth=1.65"Subcatchment 1.4: To Culvert #1
   Flow Length=318'   Tc=8.2 min   CN=WQ   Runoff=0.53 cfs  0.045 af

Runoff Area=34,830 sf   21.89% Impervious   Runoff Depth=1.44"Subcatchment 1.5: To Culvert #2
   Flow Length=325'   Tc=8.3 min   CN=WQ   Runoff=1.15 cfs  0.096 af

Runoff Area=9,503 sf   0.00% Impervious   Runoff Depth=1.07"Subcatchment 1.6: Cul-De-Sac
   Flow Length=97'   Slope=0.0210 '/'   Tc=6.6 min   CN=74   Runoff=0.25 cfs  0.019 af

Runoff Area=142,777 sf   13.97% Impervious   Runoff Depth=0.85"Subcatchment 2: South
   Flow Length=533'   Tc=12.1 min   CN=WQ   Runoff=2.48 cfs  0.231 af

Runoff Area=31,503 sf   11.63% Impervious   Runoff Depth=1.24"Subcatchment 3.1: To IP#2
   Flow Length=211'   Tc=7.8 min   CN=WQ   Runoff=0.94 cfs  0.074 af

Runoff Area=72,623 sf   5.81% Impervious   Runoff Depth=1.06"Subcatchment 3.2: Southeast
   Flow Length=411'   Tc=15.2 min   CN=WQ   Runoff=1.45 cfs  0.148 af

   Inflow=1.31 cfs  0.162 afReach #100: Analysis Point - Northeast
   Outflow=1.31 cfs  0.162 af

   Inflow=2.48 cfs  0.231 afReach #200: Analysis Point - South
   Outflow=2.48 cfs  0.231 af

   Inflow=1.45 cfs  0.148 afReach #300: Analysis Point - Southeast
   Outflow=1.45 cfs  0.148 af

Avg. Flow Depth=0.15'   Max Vel=7.01 fps   Inflow=0.53 cfs  0.045 afReach C#1: Proposed Culvert #1
12.0"  Round Pipe   n=0.012   L=25.0'   S=0.0756 '/'   Capacity=10.61 cfs   Outflow=0.53 cfs  0.045 af

Avg. Flow Depth=0.18'   Max Vel=11.73 fps   Inflow=1.15 cfs  0.096 afReach C#2: Proposed Culvert #2
12.0"  Round Pipe   n=0.012   L=11.0'   S=0.1718 '/'   Capacity=16.00 cfs   Outflow=1.15 cfs  0.096 af

Avg. Flow Depth=0.21'   Max Vel=2.05 fps   Inflow=0.25 cfs  0.019 afReach C#3: Proposed Culvert #3
12.0"  Round Pipe   n=0.013   L=50.0'   S=0.0050 '/'   Capacity=2.52 cfs   Outflow=0.25 cfs  0.019 af

Peak Elev=91.72'   Inflow=1.68 cfs  0.141 afPond DMH#1: DMH#1
15.0"  Round Culvert  n=0.013  L=325.0'  S=0.0050 '/'   Outflow=1.68 cfs  0.141 af
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Peak Elev=89.99'   Inflow=1.68 cfs  0.141 afPond DMH#2: DMH#2
15.0"  Round Culvert  n=0.013  L=300.0'  S=0.0050 '/'   Outflow=1.68 cfs  0.141 af

Peak Elev=82.65'  Storage=5,990 cf   Inflow=5.88 cfs  1.221 afPond FB: Forebay
   Outflow=5.87 cfs  1.096 af

Peak Elev=81.63'  Storage=24,587 cf   Inflow=6.08 cfs  1.149 afPond IP#1: Infiltration Pond #1
   Discarded=0.85 cfs  1.149 af   Primary=0.00 cfs  0.000 af   Outflow=0.85 cfs  1.149 af

Peak Elev=94.43'  Storage=954 cf   Inflow=0.94 cfs  0.074 afPond IP#2: Infiltation Pond #2
   Discarded=0.16 cfs  0.074 af   Primary=0.00 cfs  0.000 af   Outflow=0.16 cfs  0.074 af

Total Runoff Area = 28.643 ac   Runoff Volume = 1.889 af   Average Runoff Depth = 0.79"
87.87% Pervious = 25.169 ac     12.13% Impervious = 3.474 ac
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=830,642 sf   13.10% Impervious   Runoff Depth=1.52"Subcatchment 1.1: Off-site and Roadway
   Flow Length=2,087'   Tc=55.6 min   CN=WQ   Runoff=12.62 cfs  2.419 af

Runoff Area=86,916 sf   2.19% Impervious   Runoff Depth=2.17"Subcatchment 1.2: Northern Area
   Flow Length=336'   Tc=24.0 min   CN=WQ   Runoff=3.11 cfs  0.360 af

Runoff Area=24,538 sf   3.69% Impervious   Runoff Depth=2.39"Subcatchment 1.3: To Bio Pond #1
   Flow Length=314'   Tc=25.4 min   CN=WQ   Runoff=0.95 cfs  0.112 af

Runoff Area=14,366 sf   29.54% Impervious   Runoff Depth=3.02"Subcatchment 1.4: To Culvert #1
   Flow Length=318'   Tc=8.2 min   CN=WQ   Runoff=1.00 cfs  0.083 af

Runoff Area=34,830 sf   21.89% Impervious   Runoff Depth=2.78"Subcatchment 1.5: To Culvert #2
   Flow Length=325'   Tc=8.3 min   CN=WQ   Runoff=2.29 cfs  0.185 af

Runoff Area=9,503 sf   0.00% Impervious   Runoff Depth=2.32"Subcatchment 1.6: Cul-De-Sac
   Flow Length=97'   Slope=0.0210 '/'   Tc=6.6 min   CN=74   Runoff=0.57 cfs  0.042 af

Runoff Area=142,777 sf   13.97% Impervious   Runoff Depth=1.68"Subcatchment 2: South
   Flow Length=533'   Tc=12.1 min   CN=WQ   Runoff=4.87 cfs  0.460 af

Runoff Area=31,503 sf   11.63% Impervious   Runoff Depth=2.55"Subcatchment 3.1: To IP#2
   Flow Length=211'   Tc=7.8 min   CN=WQ   Runoff=2.01 cfs  0.154 af

Runoff Area=72,623 sf   5.81% Impervious   Runoff Depth=2.30"Subcatchment 3.2: Southeast
   Flow Length=411'   Tc=15.2 min   CN=WQ   Runoff=3.33 cfs  0.319 af

   Inflow=9.34 cfs  1.590 afReach #100: Analysis Point - Northeast
   Outflow=9.34 cfs  1.590 af

   Inflow=4.87 cfs  0.460 afReach #200: Analysis Point - South
   Outflow=4.87 cfs  0.460 af

   Inflow=3.33 cfs  0.319 afReach #300: Analysis Point - Southeast
   Outflow=3.33 cfs  0.319 af

Avg. Flow Depth=0.21'   Max Vel=8.47 fps   Inflow=1.00 cfs  0.083 afReach C#1: Proposed Culvert #1
12.0"  Round Pipe   n=0.012   L=25.0'   S=0.0756 '/'   Capacity=10.61 cfs   Outflow=1.00 cfs  0.083 af

Avg. Flow Depth=0.26'   Max Vel=14.37 fps   Inflow=2.29 cfs  0.185 afReach C#2: Proposed Culvert #2
12.0"  Round Pipe   n=0.012   L=11.0'   S=0.1718 '/'   Capacity=16.00 cfs   Outflow=2.29 cfs  0.185 af

Avg. Flow Depth=0.32'   Max Vel=2.59 fps   Inflow=0.57 cfs  0.042 afReach C#3: Proposed Culvert #3
12.0"  Round Pipe   n=0.013   L=50.0'   S=0.0050 '/'   Capacity=2.52 cfs   Outflow=0.57 cfs  0.042 af

Peak Elev=92.09'   Inflow=3.29 cfs  0.268 afPond DMH#1: DMH#1
15.0"  Round Culvert  n=0.013  L=325.0'  S=0.0050 '/'   Outflow=3.29 cfs  0.268 af
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Peak Elev=90.35'   Inflow=3.29 cfs  0.268 afPond DMH#2: DMH#2
15.0"  Round Culvert  n=0.013  L=300.0'  S=0.0050 '/'   Outflow=3.29 cfs  0.268 af

Peak Elev=82.76'  Storage=6,414 cf   Inflow=13.15 cfs  2.729 afPond FB: Forebay
   Outflow=13.14 cfs  2.604 af

Peak Elev=82.56'  Storage=36,455 cf   Inflow=13.57 cfs  2.716 afPond IP#1: Infiltration Pond #1
   Discarded=0.94 cfs  1.487 af   Primary=8.71 cfs  1.230 af   Outflow=9.65 cfs  2.716 af

Peak Elev=95.09'  Storage=2,672 cf   Inflow=2.01 cfs  0.154 afPond IP#2: Infiltation Pond #2
   Discarded=0.20 cfs  0.154 af   Primary=0.00 cfs  0.000 af   Outflow=0.20 cfs  0.154 af

Total Runoff Area = 28.643 ac   Runoff Volume = 4.134 af   Average Runoff Depth = 1.73"
87.87% Pervious = 25.169 ac     12.13% Impervious = 3.474 ac



Type III 24-hr  10-YR Rainfall=4.94"NH-1500 Proposed
  Printed  1/31/2024Prepared by Beals Associates, PLLC

Page 3HydroCAD® 10.20-4a  s/n 01754  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 1.1: Off-site and Roadway

Runoff = 12.62 cfs @ 12.79 hrs,  Volume= 2.419 af,  Depth= 1.52"
     Routed to Pond FB : Forebay

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
424,852 46 2 acre lots, 12% imp, HSG A
309,852 77 2 acre lots, 12% imp, HSG C

17,315 82 2 acre lots, 12% imp, HSG D
33,389 70 Woods, Good, HSG C
26,661 74 >75% Grass cover, Good, HSG C
18,573 98 Paved parking, HSG C

830,642 Weighted Average
721,827 86.90% Pervious Area
108,815 13.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.5 50 0.0400 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

13.9 910 0.0242 1.09 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

23.4 514 0.0214 0.37 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

2.1 106 0.0140 0.83 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.1 73 0.0550 0.59 Shallow Concentrated Flow, 
Forest w/Heavy Litter   Kv= 2.5 fps

9.6 434 0.0115 0.75 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

55.6 2,087 Total

Summary for Subcatchment 1.2: Northern Area

Runoff = 3.11 cfs @ 12.35 hrs,  Volume= 0.360 af,  Depth= 2.17"
     Routed to Reach #100 : Analysis Point - Northeast

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
53,051 70 Woods, Good, HSG C
17,967 74 >75% Grass cover, Good, HSG C
15,898 77 2 acre lots, 12% imp, HSG C
86,916 Weighted Average
85,008 97.81% Pervious Area

1,908 2.19% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.2 50 0.0260 0.04 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 2.92"
3.8 286 0.0320 1.25 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
24.0 336 Total

Summary for Subcatchment 1.3: To Bio Pond #1

Runoff = 0.95 cfs @ 12.36 hrs,  Volume= 0.112 af,  Depth= 2.39"
     Routed to Pond IP#1 : Infiltration Pond #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
616 70 Woods, Good, HSG C

16,375 74 >75% Grass cover, Good, HSG C
7,547 77 2 acre lots, 12% imp, HSG C

24,538 Weighted Average
23,632 96.31% Pervious Area

906 3.69% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
22.0 50 0.0210 0.04 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 2.92"
3.4 264 0.0352 1.31 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
25.4 314 Total

Summary for Subcatchment 1.4: To Culvert #1

Runoff = 1.00 cfs @ 12.12 hrs,  Volume= 0.083 af,  Depth= 3.02"
     Routed to Reach C#1 : Proposed Culvert #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
10,122 74 >75% Grass cover, Good, HSG C

4,244 98 Paved parking, HSG C
14,366 Weighted Average
10,122 70.46% Pervious Area

4,244 29.54% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.1 50 0.0500 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

4.1 268 0.0240 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.2 318 Total

Summary for Subcatchment 1.5: To Culvert #2

Runoff = 2.29 cfs @ 12.12 hrs,  Volume= 0.185 af,  Depth= 2.78"
     Routed to Reach C#2 : Proposed Culvert #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
612 65 Brush, Good, HSG C

3,633 70 Woods, Good, HSG C
6,643 74 >75% Grass cover, Good, HSG C

18,542 77 2 acre lots, 12% imp, HSG C
5,400 98 Paved parking, HSG C

34,830 Weighted Average
27,205 78.11% Pervious Area

7,625 21.89% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

4.1 50 0.0500 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

4.2 275 0.0240 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 325 Total

Summary for Subcatchment 1.6: Cul-De-Sac

Runoff = 0.57 cfs @ 12.10 hrs,  Volume= 0.042 af,  Depth= 2.32"
     Routed to Reach C#3 : Proposed Culvert #3

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
9,503 74 >75% Grass cover, Good, HSG C
9,503 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.8 50 0.0210 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

0.8 47 0.0210 1.01 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

6.6 97 Total

Summary for Subcatchment 2: South

Runoff = 4.87 cfs @ 12.17 hrs,  Volume= 0.460 af,  Depth= 1.68"
     Routed to Reach #200 : Analysis Point - South

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
1,254 30 Brush, Good, HSG A
8,850 30 Woods, Good, HSG A

52,307 39 >75% Grass cover, Good, HSG A
8,362 98 Paved parking, HSG A
4,038 98 Roofs, HSG A

329 65 Brush, Good, HSG C
4,476 70 Woods, Good, HSG C
8,681 74 >75% Grass cover, Good, HSG C

53,329 77 2 acre lots, 12% imp, HSG C
1,151 98 Paved parking, HSG C

142,777 Weighted Average
122,827 86.03% Pervious Area

19,950 13.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

3.4 50 0.0800 0.25 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

8.7 483 0.0176 0.93 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.1 533 Total

Summary for Subcatchment 3.1: To IP#2

Runoff = 2.01 cfs @ 12.11 hrs,  Volume= 0.154 af,  Depth= 2.55"
     Routed to Pond IP#2 : Infiltation Pond #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"
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Area (sf) CN Description
983 70 Woods, Good, HSG C

30,520 77 2 acre lots, 12% imp, HSG C
31,503 Weighted Average
27,841 88.37% Pervious Area

3,662 11.63% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0180 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

1.7 161 0.0497 1.56 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

7.8 211 Total

Summary for Subcatchment 3.2: Southeast

Runoff = 3.33 cfs @ 12.22 hrs,  Volume= 0.319 af,  Depth= 2.30"
     Routed to Reach #300 : Analysis Point - Southeast

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-YR Rainfall=4.94"

Area (sf) CN Description
32,217 70 Woods, Good, HSG C

5,233 74 >75% Grass cover, Good, HSG C
35,173 77 2 acre lots, 12% imp, HSG C
72,623 Weighted Average
68,402 94.19% Pervious Area

4,221 5.81% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.1 50 0.0180 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.92"

9.1 361 0.0090 0.66 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

15.2 411 Total

Summary for Reach #100: Analysis Point - Northeast

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 22.975 ac, 12.34% Impervious,  Inflow Depth = 0.83"    for  10-YR event
Inflow = 9.34 cfs @ 13.20 hrs,  Volume= 1.590 af
Outflow = 9.34 cfs @ 13.20 hrs,  Volume= 1.590 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
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Summary for Reach #200: Analysis Point - South

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.278 ac, 13.97% Impervious,  Inflow Depth = 1.68"    for  10-YR event
Inflow = 4.87 cfs @ 12.17 hrs,  Volume= 0.460 af
Outflow = 4.87 cfs @ 12.17 hrs,  Volume= 0.460 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Reach #300: Analysis Point - Southeast

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.390 ac, 7.57% Impervious,  Inflow Depth = 1.60"    for  10-YR event
Inflow = 3.33 cfs @ 12.22 hrs,  Volume= 0.319 af
Outflow = 3.33 cfs @ 12.22 hrs,  Volume= 0.319 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Summary for Reach C#1: Proposed Culvert #1

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.330 ac, 29.54% Impervious,  Inflow Depth = 3.02"    for  10-YR event
Inflow = 1.00 cfs @ 12.12 hrs,  Volume= 0.083 af
Outflow = 1.00 cfs @ 12.12 hrs,  Volume= 0.083 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond DMH#1 : DMH#1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.47 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.72 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 3 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.21' , Surface Width= 0.81'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 10.61 cfs

12.0"  Round Pipe
n= 0.012  Concrete pipe, finished
Length= 25.0'   Slope= 0.0756 '/'
Inlet Invert= 93.00',  Outlet Invert= 91.11'
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Summary for Reach C#2: Proposed Culvert #2

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.800 ac, 21.89% Impervious,  Inflow Depth = 2.78"    for  10-YR event
Inflow = 2.29 cfs @ 12.12 hrs,  Volume= 0.185 af
Outflow = 2.29 cfs @ 12.12 hrs,  Volume= 0.185 af,  Atten= 0%,  Lag= 0.0 min
     Routed to Pond DMH#1 : DMH#1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 14.37 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 4.46 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 2 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.26' , Surface Width= 0.87'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 16.00 cfs

12.0"  Round Pipe
n= 0.012  Concrete pipe, finished
Length= 11.0'   Slope= 0.1718 '/'
Inlet Invert= 93.00',  Outlet Invert= 91.11'

Summary for Reach C#3: Proposed Culvert #3

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 0.218 ac, 0.00% Impervious,  Inflow Depth = 2.32"    for  10-YR event
Inflow = 0.57 cfs @ 12.10 hrs,  Volume= 0.042 af
Outflow = 0.57 cfs @ 12.11 hrs,  Volume= 0.042 af,  Atten= 0%,  Lag= 0.2 min
     Routed to Pond FB : Forebay

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.59 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 0.95 fps,  Avg. Travel Time= 0.9 min

Peak Storage= 11 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.32' , Surface Width= 0.94'
Bank-Full Depth= 1.00'  Flow Area= 0.8 sf,  Capacity= 2.52 cfs

12.0"  Round Pipe
n= 0.013  Corrugated PE, smooth interior
Length= 50.0'   Slope= 0.0050 '/'
Inlet Invert= 80.90',  Outlet Invert= 80.65'
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Summary for Pond DMH#1: DMH#1

[62] Hint: Exceeded Reach C#1 OUTLET depth by 0.76' @ 12.15 hrs
[62] Hint: Exceeded Reach C#2 OUTLET depth by 0.72' @ 12.15 hrs

Inflow Area = 1.129 ac, 24.13% Impervious,  Inflow Depth = 2.85"    for  10-YR event
Inflow = 3.29 cfs @ 12.12 hrs,  Volume= 0.268 af
Outflow = 3.29 cfs @ 12.12 hrs,  Volume= 0.268 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.29 cfs @ 12.12 hrs,  Volume= 0.268 af
     Routed to Pond DMH#2 : DMH#2

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 92.09' @ 12.13 hrs
Flood Elev= 95.10'

Device Routing     Invert Outlet Devices
#1 Primary 91.01' 15.0"  Round Culvert   

L= 325.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 91.01' / 89.38'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.12 cfs @ 12.12 hrs  HW=92.07'  TW=90.33'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.12 cfs @ 3.78 fps)

Summary for Pond DMH#2: DMH#2

Inflow Area = 1.129 ac, 24.13% Impervious,  Inflow Depth = 2.85"    for  10-YR event
Inflow = 3.29 cfs @ 12.12 hrs,  Volume= 0.268 af
Outflow = 3.29 cfs @ 12.12 hrs,  Volume= 0.268 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.29 cfs @ 12.12 hrs,  Volume= 0.268 af
     Routed to Pond FB : Forebay

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 90.35' @ 12.12 hrs
Flood Elev= 101.90'

Device Routing     Invert Outlet Devices
#1 Primary 89.28' 15.0"  Round Culvert   

L= 300.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 89.28' / 87.78'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.20 cfs @ 12.12 hrs  HW=90.33'  TW=82.66'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 3.20 cfs @ 3.92 fps)
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Summary for Pond FB: Forebay

[63] Warning: Exceeded Reach C#3 INLET depth by 1.74' @ 12.85 hrs

Inflow Area = 20.416 ac, 13.57% Impervious,  Inflow Depth = 1.60"    for  10-YR event
Inflow = 13.15 cfs @ 12.79 hrs,  Volume= 2.729 af
Outflow = 13.14 cfs @ 12.80 hrs,  Volume= 2.604 af,  Atten= 0%,  Lag= 0.8 min
Primary = 13.14 cfs @ 12.80 hrs,  Volume= 2.604 af
     Routed to Pond IP#1 : Infiltration Pond #1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 82.76' @ 12.80 hrs   Surf.Area= 4,108 sf   Storage= 6,414 cf
Flood Elev= 83.00'   Surf.Area= 4,806 sf   Storage= 7,478 cf

Plug-Flow detention time= 40.9 min calculated for 2.604 af (95% of inflow)
Center-of-Mass det. time= 15.6 min ( 895.9 - 880.3 )

Volume Invert Avail.Storage Storage Description
#1 79.00' 7,478 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
79.00 634 0 0 634
80.00 1,032 825 825 1,045
82.00 2,251 3,205 4,030 2,296
83.00 4,806 3,449 7,478 4,859

Device Routing     Invert Outlet Devices
#1 Primary 82.50' 40.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

Primary OutFlow  Max=13.14 cfs @ 12.80 hrs  HW=82.76'  TW=81.95'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 13.14 cfs @ 1.26 fps)

Summary for Pond IP#1: Infiltration Pond #1

Inflow Area = 20.980 ac, 13.30% Impervious,  Inflow Depth = 1.55"    for  10-YR event
Inflow = 13.57 cfs @ 12.78 hrs,  Volume= 2.716 af
Outflow = 9.65 cfs @ 13.21 hrs,  Volume= 2.716 af,  Atten= 29%,  Lag= 25.4 min
Discarded = 0.94 cfs @ 13.21 hrs,  Volume= 1.487 af
Primary = 8.71 cfs @ 13.21 hrs,  Volume= 1.230 af
     Routed to Reach #100 : Analysis Point - Northeast

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 82.56' @ 13.21 hrs   Surf.Area= 13,574 sf   Storage= 36,455 cf
Flood Elev= 83.00'   Surf.Area= 14,258 sf   Storage= 42,643 cf

Plug-Flow detention time= 227.5 min calculated for 2.716 af (100% of inflow)
Center-of-Mass det. time= 227.6 min ( 1,121.7 - 894.1 )
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Volume Invert Avail.Storage Storage Description
#1 79.30' 42,643 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)
79.30 8,936 0.0 0 0 8,936
80.00 9,883 100.0 6,584 6,584 9,913
82.00 12,743 100.0 22,566 29,149 12,870
83.00 14,258 100.0 13,493 42,643 14,440

Device Routing     Invert Outlet Devices
#1 Discarded 79.30' 3.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 80.20' 12.0"  Round Culvert X 2.00   

L= 24.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 80.20' / 80.00'   S= 0.0083 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#3 Device 2 81.70' 24.0" Vert. Horizontal Grate X 2.00    C= 0.600   
Limited to weir flow at low heads   

#4 Primary 82.50' 20.0' long  x 8.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.43  2.54  2.70  2.69  2.68  2.68  2.66  2.64  2.64  
2.64  2.65  2.65  2.66  2.66  2.68  2.70  2.74   

Discarded OutFlow  Max=0.94 cfs @ 13.21 hrs  HW=82.55'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.94 cfs)

Primary OutFlow  Max=8.69 cfs @ 13.21 hrs  HW=82.55'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 8.07 cfs of 10.30 cfs potential flow)

3=Horizontal Grate  (Orifice Controls 8.07 cfs @ 3.15 fps)
4=Broad-Crested Rectangular Weir  (Weir Controls 0.62 cfs @ 0.57 fps)

Summary for Pond IP#2: Infiltation Pond #2

Inflow Area = 0.723 ac, 11.63% Impervious,  Inflow Depth = 2.55"    for  10-YR event
Inflow = 2.01 cfs @ 12.11 hrs,  Volume= 0.154 af
Outflow = 0.20 cfs @ 13.16 hrs,  Volume= 0.154 af,  Atten= 90%,  Lag= 63.0 min
Discarded = 0.20 cfs @ 13.16 hrs,  Volume= 0.154 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Reach #300 : Analysis Point - Southeast

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 95.09' @ 13.16 hrs   Surf.Area= 2,857 sf   Storage= 2,672 cf
Flood Elev= 95.75'   Surf.Area= 3,369 sf   Storage= 4,727 cf

Plug-Flow detention time= 128.9 min calculated for 0.154 af (100% of inflow)
Center-of-Mass det. time= 128.9 min ( 961.2 - 832.4 )
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Volume Invert Avail.Storage Storage Description
#1 94.00' 4,727 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
94.00 2,068 0 0 2,068
95.00 2,791 2,420 2,420 2,812
95.75 3,369 2,307 4,727 3,408

Device Routing     Invert Outlet Devices
#1 Discarded 94.00' 3.000 in/hr Exfiltration over Surface area     Phase-In= 0.01'   
#2 Primary 95.25' 10.0' long  x 4.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.38  2.54  2.69  2.68  2.67  2.67  2.65  2.66  2.66  
2.68  2.72  2.73  2.76  2.79  2.88  3.07  3.32   

Discarded OutFlow  Max=0.20 cfs @ 13.16 hrs  HW=95.09'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.20 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=94.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=830,642 sf   13.10% Impervious   Runoff Depth=2.35"Subcatchment 1.1: Off-site and Roadway
   Flow Length=2,087'   Tc=55.6 min   CN=WQ   Runoff=19.98 cfs  3.733 af

Runoff Area=86,916 sf   2.19% Impervious   Runoff Depth=3.24"Subcatchment 1.2: Northern Area
   Flow Length=336'   Tc=24.0 min   CN=WQ   Runoff=4.70 cfs  0.538 af

Runoff Area=24,538 sf   3.69% Impervious   Runoff Depth=3.51"Subcatchment 1.3: To Bio Pond #1
   Flow Length=314'   Tc=25.4 min   CN=WQ   Runoff=1.41 cfs  0.165 af

Runoff Area=14,366 sf   29.54% Impervious   Runoff Depth=4.20"Subcatchment 1.4: To Culvert #1
   Flow Length=318'   Tc=8.2 min   CN=WQ   Runoff=1.40 cfs  0.115 af

Runoff Area=34,830 sf   21.89% Impervious   Runoff Depth=3.93"Subcatchment 1.5: To Culvert #2
   Flow Length=325'   Tc=8.3 min   CN=WQ   Runoff=3.25 cfs  0.262 af

Runoff Area=9,503 sf   0.00% Impervious   Runoff Depth=3.42"Subcatchment 1.6: Cul-De-Sac
   Flow Length=97'   Slope=0.0210 '/'   Tc=6.6 min   CN=74   Runoff=0.85 cfs  0.062 af

Runoff Area=142,777 sf   13.97% Impervious   Runoff Depth=2.47"Subcatchment 2: South
   Flow Length=533'   Tc=12.1 min   CN=WQ   Runoff=6.98 cfs  0.676 af

Runoff Area=31,503 sf   11.63% Impervious   Runoff Depth=3.70"Subcatchment 3.1: To IP#2
   Flow Length=211'   Tc=7.8 min   CN=WQ   Runoff=2.91 cfs  0.223 af

Runoff Area=72,623 sf   5.81% Impervious   Runoff Depth=3.39"Subcatchment 3.2: Southeast
   Flow Length=411'   Tc=15.2 min   CN=WQ   Runoff=4.97 cfs  0.472 af

   Inflow=20.42 cfs  3.138 afReach #100: Analysis Point - Northeast
   Outflow=20.42 cfs  3.138 af

   Inflow=6.98 cfs  0.676 afReach #200: Analysis Point - South
   Outflow=6.98 cfs  0.676 af

   Inflow=4.97 cfs  0.500 afReach #300: Analysis Point - Southeast
   Outflow=4.97 cfs  0.500 af

Avg. Flow Depth=0.25'   Max Vel=9.33 fps   Inflow=1.40 cfs  0.115 afReach C#1: Proposed Culvert #1
12.0"  Round Pipe   n=0.012   L=25.0'   S=0.0756 '/'   Capacity=10.61 cfs   Outflow=1.40 cfs  0.115 af

Avg. Flow Depth=0.31'   Max Vel=15.91 fps   Inflow=3.25 cfs  0.262 afReach C#2: Proposed Culvert #2
12.0"  Round Pipe   n=0.012   L=11.0'   S=0.1718 '/'   Capacity=16.00 cfs   Outflow=3.25 cfs  0.262 af

Avg. Flow Depth=0.40'   Max Vel=2.89 fps   Inflow=0.85 cfs  0.062 afReach C#3: Proposed Culvert #3
12.0"  Round Pipe   n=0.013   L=50.0'   S=0.0050 '/'   Capacity=2.52 cfs   Outflow=0.85 cfs  0.062 af

Peak Elev=92.46'   Inflow=4.66 cfs  0.377 afPond DMH#1: DMH#1
15.0"  Round Culvert  n=0.013  L=325.0'  S=0.0050 '/'   Outflow=4.66 cfs  0.377 af
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Peak Elev=90.70'   Inflow=4.66 cfs  0.377 afPond DMH#2: DMH#2
15.0"  Round Culvert  n=0.013  L=300.0'  S=0.0050 '/'   Outflow=4.66 cfs  0.377 af

Peak Elev=82.92'  Storage=7,090 cf   Inflow=20.71 cfs  4.173 afPond FB: Forebay
   Outflow=20.18 cfs  4.048 af

Peak Elev=82.80'  Storage=39,785 cf   Inflow=20.95 cfs  4.212 afPond IP#1: Infiltration Pond #1
   Discarded=0.97 cfs  1.613 af   Primary=19.01 cfs  2.599 af   Outflow=19.97 cfs  4.212 af

Peak Elev=95.35'  Storage=3,448 cf   Inflow=2.91 cfs  0.223 afPond IP#2: Infiltation Pond #2
   Discarded=0.21 cfs  0.194 af   Primary=0.77 cfs  0.029 af   Outflow=0.98 cfs  0.223 af

Total Runoff Area = 28.643 ac   Runoff Volume = 6.246 af   Average Runoff Depth = 2.62"
87.87% Pervious = 25.169 ac     12.13% Impervious = 3.474 ac
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Soil Series legend Ksat low - B Ksat high - B Ksat low - C Ksat high - C Hyd. Group Land Form Temp. Soil Textures Spodosol Other

number in/hr in/hr in/hr in/hr Grp.   ?

Abenaki 501 0.6 2.0 6.00 99.0 B 2 Outwash and Stream Terraces frigid loamy over sandy-skeletal no loamy over gravelly
Acton 146 2.0 20.0 2.00 20.0 B 3 Loose till, sandy textures mesic sandy-skeletal no cobbly loamy sand

Adams 36 6.0 20.0 20.00 99.0 A 1 Outwash and Stream Terraces frigid sandy yes
Agawam 24 6.0 20.0 20.00 100.0 B 2 Outwash and Stream Terraces mesic loamy over sandy no loamy over sand/gravel
Allagash 127 0.6 2.0 6.00 20.0 B 2 Outwash and Stream Terraces frigid loamy over sandy yes loamy over sandy
Au Gres 516 B 5 Outwash and Stream Terraces frigid sandy yes single grain, loose
Bangor 572 0.6 2.0 0.60 2.0 B 2 Friable till, silty, schist & phyllite frigid loamy yes silt loam
Becket 56 0.6 2.0 0.06 0.6 C 3 Firm, platy, sandy till frigid loamy yes gravelly sandy loam in Cd

Belgrade 532 0.6 2.0 0.06 2.0 B 3 Terraces and glacial lake plains mesic silty no strata of fine sand
Bemis 224 0.6 0.2 0.00 0.2 C 5 Firm, platy, loamy till cryic loamy no

Berkshire 72 0.6 6.0 0.60 6.0 B 2 Loose till, loamy textures frigid loamy yes fine sandy loam
Bernardston 330 0.6 2.0 0.06 0.2 C 3 Firm, platy, silty till, schist & phyllite mesic loamy no channery silt loam in Cd

Bice 226 0.6 6.0 0.60 6.0 B 2 Loose till, loamy textures frigid loamy no sandy loam
Biddeford 234 0.0 0.2 0.00 0.2 D 6 Silt and Clay Deposits frigid fine no organic over clay

Binghamville 534 0.2 2.0 0.06 0.2 D 5 Terraces and glacial lake plains mesic silty no
Boscawen 220 6.0 20.0 20.00 100.0 A 1 Outwash and Stream Terraces frigid sandy-skeletal no loamy cap

Boxford 32 0.1 0.2 0.00 0.2 C 3 Silt and Clay Deposits mesic fine no silty clay loam
Brayton 240 0.6 2.0 0.06 0.6 C 5 Firm, platy, silty till, schist & phyllite frigid loamy no

Buckland 237 0.6 2.0 0.06 0.2 C 3 Firm, platy, loamy till frigid loamy no loam in Cd
Bucksport 895 D 6 Organic Materials - Freshwater frigid sapric no deep organic
Burnham 131 0.2 6.0 0.02 0.2 D 6 Firm, platy, silty till, schist & phylitte frigid loamy no organic over silt
Buxton 232 0.1 0.6 0.00 0.2 C 3 Silt and Clay Deposits frigid fine no silty clay  
Cabot 589 0.6 2.0 0.06 0.2 D 5 Firm, platy, silty till, schist & phyllite frigid loamy no

Caesar 526 20.0 100.0 20.00 100.0 A 1 Outwash and Stream Terraces mesic coarse sand no
Canaan 663 2.0 20.0 2.00 20.0 C 4 Weathered Bedrock Till frigid loamy-skeletal yes less than 20 in. deep

Canterbury 166 0.6 2.0 0.06 0.6 C 3 Firm, platy, loamy till frigid loamy no loam in Cd
Canton 42 2.0 6.0 6.00 20.0 B 2 Loose till, sandy textures mesic loamy over sandy no loamy over loamy sand

Cardigan 357 0.6 2.0 0.60 2.0 B 4 Friable till, silty, schist & phyllite mesic loamy no 20 to 40 in. deep
Catden 296 A/D 6 Organic Materials - Freshwater mesic sapric no deep organic

Champlain  35 6.0 20.0 20.00 100.0 A 1 Outwash and Stream Terraces frigid gravelly sand no
Charles 209 0.6 100.0 0.60 100.0 C 5 Flood Plain (Bottom Land) frigid silty no
Charlton 62 0.6 6.0 0.60 6.0 B 2 Loose till, loamy textures mesic loamy no fine sandy loam
Chatfield 89 0.6 6.0 0.60 6.0 B 4 Loose till, bedrock mesic loamy no 20 to 40 in. deep

Chatfield Var. 289 0.6 6.0 0.60 6.0 B 3 Loose till, bedrock mesic loamy no mwd to swpd
Chesuncook 126 0.6 2.0 0.02 0.2 C 3 Firm, platy, silty till, schist & phyllite frigid loamy yes channery silt loam in Cd
Chichester 442 0.6 2.0 2.00 6.0 B Loose till, sandy textures frigid loamy over sandy no loamy over loamy sand
Chocorua 395 6.00 20.0 D 6 Organic Materials - Freshwater frigid sandy or sandy-skeletal no organic over sand

Cohas 505 0.6 2.0 0.60 100.0 C 5 Flood Plain (Bottom Land) frigid co. loamy over sandy (skeletal) no
Colonel 927 0.6 2.0 0.06 0.6 C 3 Firm, platy, loamy till frigid loamy yes loam in Cd
Colton 22 6.0 20.0 20.00 100.0 A 1 Outwash and Stream Terraces frigid sandy-skeletal yes

Colton, gravelly 21 6.0 20.0 20.00 100.0 A 1 Outwash and Stream Terraces frigid sandy-skeletal yes gravelly surface
Croghan 613 20.0 100.0 20.00 100.0 B 3 Outwash and Stream Terraces frigid sandy yes single grain in C

Dartmouth 132 0.6 2.0 0.06 0.6 B 3 Terraces and glacial lake plains mesic silty no thin strata silty clay loam
Deerfield 313 6.0 20.0 20.00 100.0 B 3 Outwash and Stream Terraces mesic sandy no single grain in C
Dixfield 378 0.6 2.0 0.06 0.6 C 3 Firm, platy, loamy till frigid loamy yes fine sandy loam in Cd
Dixmont 578 0.6 2.0 0.60 2.0 C 3 Friable till, silty, schist & phyllite frigid loamy yes silt loam, platy in C
Duane 413 6.0 20.0 6.00 20.0 B 3 Outwash and Stream Terraces frigid sandy-skeletal yes cemented (ortstein)

Dutchess 366 0.6 2.0 0.60 2.0 B 2 Friable till, silty, schist & phyllite mesic loamy no very channery
Eldridge 38 6.0 20.0 0.06 0.6 C 3 Sandy/loamy over silt/clay mesic sandy over loamy no

Elliottsville 128 0.6 2.0 0.60 2.0 B 4 Friable till, silty, schist & phyllite frigid loamy yes 20 to 40 in. deep
Elmridge 238 2.0 6.0 0.00 0.2 C 3 Sandy/loamy over silt/clay mesic loamy over clayey no
Elmwood 338 2.0 6.0 0.00 0.2 C 3 Sandy/loamy over silt/clay frigid loamy over clayey no

Finch 116 C 3 Outwash and Stream Terraces frigid sandy yes cemented (ortstein)

Sorted by Soil Series 
K sat  B and C horizons
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Rockingham County, New Hampshire
Survey Area Data: Version 26, Aug 22, 2023

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 22, 2022—Jun 
5, 2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report

10



Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

32A Boxford silt loam, 0 to 3 percent 
slopes

13.6 11.6%

33A Scitico silt loam, 0 to 5 percent 
slopes

8.7 7.4%

66B Paxton fine sandy loam, 3 to 8 
percent slopes

4.4 3.8%

115 Scarboro muck, coastal 
lowland, 0 to 3 percent slopes

2.8 2.4%

140B Chatfield-Hollis-Canton 
complex, 0 to 8 percent 
slopes, rocky

9.8 8.4%

140C Chatfield-Hollis-Canton 
complex, 8 to 15 percent 
slopes, rocky

0.0 0.0%

298 Pits, sand and gravel 4.5 3.8%

299 Udorthents, smoothed 0.0 0.0%

313A Deerfield loamy fine sand, 0 to 
3 percent slopes

3.8 3.2%

313B Deerfield loamy fine sand, 3 to 
8 percent slopes

3.4 2.9%

495 Natchaug mucky peat, 0 to 2 
percent slopes

5.3 4.5%

510A Hoosic gravelly fine sandy 
loam, 0 to 3 percent slopes

1.0 0.9%

510B Hoosic gravelly fine sandy 
loam, 3 to 8 percent slopes

54.6 46.7%

538A Squamscott fine sandy loam, 0 
to 5 percent slopes

4.9 4.2%

Totals for Area of Interest 116.8 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
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Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
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pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Rockingham County, New Hampshire

32A—Boxford silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 9cn3
Elevation: 0 to 1,000 feet
Mean annual precipitation: 30 to 55 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 120 to 180 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Boxford and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Boxford

Setting
Parent material: Glaciomarine

Typical profile
H1 - 0 to 2 inches: silt loam
H2 - 2 to 13 inches: silt loam
H3 - 13 to 23 inches: silty clay loam
H4 - 23 to 60 inches: silty clay

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.20 in/hr)
Depth to water table: About 12 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: D
Ecological site: F144AY018NY - Moist Lake Plain
Hydric soil rating: No

Minor Components

Scitico
Percent of map unit: 10 percent
Landform: Marine terraces
Hydric soil rating: Yes

Eldridge
Percent of map unit: 5 percent

Custom Soil Resource Report
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Hydric soil rating: No

Squamscott
Percent of map unit: 5 percent
Landform: Marine terraces
Hydric soil rating: Yes

33A—Scitico silt loam, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 9cn6
Elevation: 0 to 180 feet
Mean annual precipitation: 47 to 49 inches
Mean annual air temperature: 48 degrees F
Frost-free period: 155 to 165 days
Farmland classification: Farmland of local importance

Map Unit Composition
Scitico and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Scitico

Setting
Landform: Marine terraces

Typical profile
H1 - 0 to 6 inches: silt loam
H2 - 6 to 12 inches: silty clay loam
H3 - 12 to 60 inches: silty clay

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

high (0.00 to 0.20 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 7.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Ecological site: F144AY019NH - Wet Lake Plain
Hydric soil rating: Yes
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Minor Components

Maybid
Percent of map unit: 5 percent
Landform: Marine terraces
Hydric soil rating: Yes

Squamscott
Percent of map unit: 5 percent
Landform: Marine terraces
Hydric soil rating: Yes

Boxford
Percent of map unit: 5 percent
Hydric soil rating: No

66B—Paxton fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2t2qp
Elevation: 0 to 1,570 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Paxton and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Paxton

Setting
Landform: Hills, drumlins, ground moraines
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Crest, nose slope, side slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy lodgment till derived from gneiss, granite, and/or 

schist

Typical profile
Ap - 0 to 8 inches: fine sandy loam
Bw1 - 8 to 15 inches: fine sandy loam
Bw2 - 15 to 26 inches: fine sandy loam
Cd - 26 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 18 to 39 inches to densic material
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Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.14 in/hr)
Depth to water table: About 18 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: C
Ecological site: F144AY007CT - Well Drained Dense Till Uplands
Hydric soil rating: No

Minor Components

Woodbridge
Percent of map unit: 9 percent
Landform: Hills, drumlins, ground moraines
Landform position (two-dimensional): Summit, backslope, footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Ridgebury
Percent of map unit: 6 percent
Landform: Drainageways, hills, ground moraines, depressions
Landform position (two-dimensional): Backslope, footslope, toeslope
Landform position (three-dimensional): Head slope, base slope, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Charlton
Percent of map unit: 5 percent
Landform: Hills
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

115—Scarboro muck, coastal lowland, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2svkw
Elevation: 0 to 650 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
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Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Scarboro, coastal lowland, and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Scarboro, Coastal Lowland

Setting
Landform: Drainageways, outwash terraces, outwash deltas, depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread, dip
Down-slope shape: Concave
Across-slope shape: Linear, concave
Parent material: Sandy glaciofluvial deposits derived from schist and/or gneiss 

and/or granite

Typical profile
Oa - 0 to 8 inches: muck
A - 8 to 14 inches: mucky fine sandy loam
Cg1 - 14 to 22 inches: sand
Cg2 - 22 to 65 inches: gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(1.42 to 14.17 in/hr)
Depth to water table: About 0 to 2 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: A/D
Ecological site: F144AY031MA - Very Wet Outwash
Hydric soil rating: Yes

Minor Components

Swansea
Percent of map unit: 10 percent
Landform: Swamps, bogs
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Mashpee
Percent of map unit: 5 percent
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Landform: Drainageways, terraces, depressions
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

140B—Chatfield-Hollis-Canton complex, 0 to 8 percent slopes, rocky

Map Unit Setting
National map unit symbol: 2w82m
Elevation: 380 to 1,070 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Chatfield, very stony, and similar soils: 35 percent
Canton, very stony, and similar soils: 25 percent
Hollis, very stony, and similar soils: 25 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Chatfield, Very Stony

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 2 inches: fine sandy loam
Bw - 2 to 30 inches: gravelly fine sandy loam
2R - 30 to 40 inches: bedrock

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 41 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
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Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Canton, Very Stony

Setting
Landform: Ridges, hills, moraines
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy melt-out till derived from gneiss, 

granite, and/or schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 5 inches: fine sandy loam
Bw1 - 5 to 16 inches: fine sandy loam
Bw2 - 16 to 22 inches: gravelly fine sandy loam
2C - 22 to 67 inches: gravelly loamy sand

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 19 to 39 inches to strongly contrasting textural 

stratification
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Hollis, Very Stony

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
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Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 7 inches: gravelly fine sandy loam
Bw - 7 to 16 inches: gravelly fine sandy loam
2R - 16 to 26 inches: bedrock

Properties and qualities
Slope: 0 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 8 to 23 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Ecological site: F144AY033MA - Shallow Dry Till Uplands
Hydric soil rating: No

Minor Components

Freetown
Percent of map unit: 5 percent
Landform: Swamps, kettles, bogs, depressions, marshes
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Newfields, very stony
Percent of map unit: 5 percent
Landform: Moraines, hills, ground moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

Walpole, very stony
Percent of map unit: 3 percent
Landform: Outwash terraces, depressions, outwash plains, depressions, deltas
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
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Hydric soil rating: Yes

Rock outcrop
Percent of map unit: 2 percent
Landform: Hills, ridges
Hydric soil rating: Unranked

140C—Chatfield-Hollis-Canton complex, 8 to 15 percent slopes, rocky

Map Unit Setting
National map unit symbol: 2w82s
Elevation: 0 to 980 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Chatfield, very stony, and similar soils: 35 percent
Canton, very stony, and similar soils: 25 percent
Hollis, very stony, and similar soils: 25 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Chatfield, Very Stony

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 2 inches: fine sandy loam
Bw - 2 to 30 inches: gravelly fine sandy loam
2R - 30 to 40 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 20 to 41 inches to lithic bedrock
Drainage class: Well drained
Runoff class: High
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Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 
in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Description of Hollis, Very Stony

Setting
Landform: Hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex
Across-slope shape: Linear, convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 7 inches: gravelly fine sandy loam
Bw - 7 to 16 inches: gravelly fine sandy loam
2R - 16 to 26 inches: bedrock

Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 8 to 23 inches to lithic bedrock
Drainage class: Somewhat excessively drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very low (about 2.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: D
Ecological site: F144AY033MA - Shallow Dry Till Uplands
Hydric soil rating: No

Description of Canton, Very Stony

Setting
Landform: Ridges, hills, moraines
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Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest, nose slope
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy over sandy melt-out till derived from gneiss, 

granite, and/or schist

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 5 inches: fine sandy loam
Bw1 - 5 to 16 inches: fine sandy loam
Bw2 - 16 to 22 inches: gravelly fine sandy loam
2C - 22 to 67 inches: gravelly loamy sand

Properties and qualities
Slope: 8 to 15 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: 19 to 39 inches to strongly contrasting textural 

stratification
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F144AY034CT - Well Drained Till Uplands
Hydric soil rating: No

Minor Components

Newfields, very stony
Percent of map unit: 5 percent
Landform: Hills, ground moraines, moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

Freetown
Percent of map unit: 5 percent
Landform: Swamps, kettles, bogs, depressions, marshes
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Scarboro, very stony
Percent of map unit: 3 percent
Landform: Outwash deltas, drainageways, outwash terraces, depressions

Custom Soil Resource Report

24



Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave, linear
Hydric soil rating: Yes

Rock outcrop
Percent of map unit: 2 percent
Landform: Hills, ridges
Hydric soil rating: Unranked

298—Pits, sand and gravel

Map Unit Composition
Pits: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

299—Udorthents, smoothed

Map Unit Setting
National map unit symbol: 9cmt
Elevation: 0 to 840 feet
Mean annual precipitation: 44 to 49 inches
Mean annual air temperature: 48 degrees F
Frost-free period: 155 to 165 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents

Properties and qualities
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
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313A—Deerfield loamy fine sand, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2xfg8
Elevation: 0 to 1,100 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Farmland of local importance

Map Unit Composition
Deerfield and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Deerfield

Setting
Landform: Kame terraces, outwash plains, outwash deltas, outwash terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Parent material: Sandy outwash derived from granite, gneiss, and/or quartzite

Typical profile
Ap - 0 to 9 inches: loamy fine sand
Bw - 9 to 25 inches: loamy fine sand
BC - 25 to 33 inches: fine sand
Cg - 33 to 60 inches: sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very 

high (1.42 to 99.90 in/hr)
Depth to water table: About 15 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Sodium adsorption ratio, maximum: 11.0
Available water supply, 0 to 60 inches: Moderate (about 6.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: A
Ecological site: F144AY027MA - Moist Sandy Outwash
Hydric soil rating: No
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Minor Components

Windsor
Percent of map unit: 7 percent
Landform: Outwash plains, outwash deltas, kame terraces, outwash terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Hydric soil rating: No

Wareham
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Sudbury
Percent of map unit: 2 percent
Landform: Outwash terraces, outwash deltas, kame terraces, outwash plains
Landform position (three-dimensional): Tread
Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Hydric soil rating: No

Ninigret
Percent of map unit: 1 percent
Landform: Outwash terraces, outwash plains, kame terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear, convex
Across-slope shape: Concave, convex
Hydric soil rating: No

313B—Deerfield loamy fine sand, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2xfg9
Elevation: 0 to 1,190 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Deerfield and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Deerfield

Setting
Landform: Kame terraces, outwash plains, outwash terraces, outwash deltas
Landform position (three-dimensional): Tread
Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Parent material: Sandy outwash derived from granite, gneiss, and/or quartzite

Typical profile
Ap - 0 to 9 inches: loamy fine sand
Bw - 9 to 25 inches: loamy fine sand
BC - 25 to 33 inches: fine sand
Cg - 33 to 60 inches: sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to very 

high (1.42 to 99.90 in/hr)
Depth to water table: About 15 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Sodium adsorption ratio, maximum: 11.0
Available water supply, 0 to 60 inches: Moderate (about 6.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: A
Ecological site: F144AY027MA - Moist Sandy Outwash
Hydric soil rating: No

Minor Components

Windsor
Percent of map unit: 7 percent
Landform: Outwash deltas, kame terraces, outwash plains, outwash terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Hydric soil rating: No

Wareham
Percent of map unit: 5 percent
Landform: Depressions, drainageways
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Sudbury
Percent of map unit: 2 percent
Landform: Outwash plains, outwash terraces, outwash deltas, kame terraces
Landform position (three-dimensional): Tread
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Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Hydric soil rating: No

Ninigret
Percent of map unit: 1 percent
Landform: Kame terraces, outwash terraces, outwash plains
Landform position (three-dimensional): Tread
Down-slope shape: Convex, linear
Across-slope shape: Convex, concave
Hydric soil rating: No

495—Natchaug mucky peat, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2w691
Elevation: 0 to 910 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 145 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Natchaug and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Natchaug

Setting
Landform: Depressions, depressions, depressions
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Moderately decomposed organic material over loamy glaciofluvial 

deposits and/or loamy glaciolacustrine deposits and/or loamy till

Typical profile
Oe1 - 0 to 12 inches: mucky peat
Oe2 - 12 to 31 inches: mucky peat
2Cg1 - 31 to 39 inches: silt loam
2Cg2 - 39 to 79 inches: fine sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.01 to 14.17 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
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Frequency of ponding: Frequent
Calcium carbonate, maximum content: 25 percent
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Very high (about 14.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8w
Hydrologic Soil Group: B/D
Ecological site: F144AY042NY - Semi-Rich Organic Wetlands
Hydric soil rating: Yes

Minor Components

Walpole
Percent of map unit: 4 percent
Landform: Outwash terraces, depressions, outwash plains, depressions, deltas
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Scarboro
Percent of map unit: 4 percent
Landform: Outwash deltas, drainageways, outwash terraces, depressions
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Maybid
Percent of map unit: 2 percent
Landform: Depressions, depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

510A—Hoosic gravelly fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 9cp3
Elevation: 100 to 1,100 feet
Mean annual precipitation: 30 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 135 to 190 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Hoosic and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Hoosic

Setting
Parent material: Outwash

Typical profile
H1 - 0 to 8 inches: gravelly fine sandy loam
H2 - 8 to 15 inches: very gravelly fine sandy loam
H3 - 15 to 60 inches: very gravelly coarse sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (2.00 

to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A
Ecological site: F144AY022MA - Dry Outwash
Hydric soil rating: No

Minor Components

Not named
Percent of map unit: 10 percent
Hydric soil rating: No

510B—Hoosic gravelly fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9cp4
Elevation: 100 to 1,100 feet
Mean annual precipitation: 30 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 135 to 190 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Hoosic and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Hoosic

Setting
Parent material: Outwash

Typical profile
H1 - 0 to 8 inches: gravelly fine sandy loam
H2 - 8 to 15 inches: very gravelly fine sandy loam
H3 - 15 to 60 inches: very gravelly coarse sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (2.00 

to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 2.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A
Ecological site: F144AY022MA - Dry Outwash
Hydric soil rating: No

Minor Components

Not named
Percent of map unit: 10 percent
Hydric soil rating: No

538A—Squamscott fine sandy loam, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 9cp9
Elevation: 0 to 1,000 feet
Mean annual precipitation: 30 to 55 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 120 to 180 days
Farmland classification: Farmland of local importance

Map Unit Composition
Squamscott and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Squamscott

Setting
Landform: Marine terraces

Typical profile
H1 - 0 to 4 inches: fine sandy loam
H2 - 4 to 12 inches: loamy sand
H3 - 12 to 19 inches: fine sand
H4 - 19 to 65 inches: silt loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.60 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C/D
Ecological site: F144AY019NH - Wet Lake Plain
Hydric soil rating: Yes

Minor Components

Maybid
Percent of map unit: 5 percent
Landform: Marine terraces
Hydric soil rating: Yes

Scitico
Percent of map unit: 5 percent
Landform: Marine terraces
Hydric soil rating: Yes

Eldridge
Percent of map unit: 5 percent
Hydric soil rating: No
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NH-1500 – 189 Bunker Hill 01/23/2024 
Test Pits – Christian Smith, P.E. of Beals Associates, PLLC- #1543                 Witness:   

Test Pit #D1 
0” – 12”     10YR  4 /4  Dark Yellowish Brown 

Fine, Sandy, Loam 
Granular, Friable 

12” ‐ 28”        10YR  5/ 4  Yellowish Brown 
Fine, Sandy, Loam 
Blocky, Friable 

28” – 68”  2.5Y 4/3  Olive Brown 
Silt, Loam 
Platy, Firm 
Redox‐Common 2‐20% 

ESHWT =   28” 
Observed Ground Water – 42 inches  
Restrictive Layer:     28     Inches 
Refusal:  None  
Roots to    26   Inches 

Test Pit #D2 
0” – 10”     10YR  4 /4  Dark Yellowish Brown 

Fine, Sandy, Loam 
Granular, Friable 

10” ‐ 18”        10YR  5/ 3  Brown 
Fine, Sandy, Loam 
Blocky, Friable 

18” – 68”  2.5Y 5/2  Grayish Brown   
Silt, Loam 
Blocky, Firm 
Redox‐Common 2‐20% 

ESHWT =   18” 
Observed Ground Water – 38 inches  
Restrictive Layer:     18     Inches 
Refusal:  None  
Roots to    6   Inches 



NH-1500 – 189 Bunker Hill 01/23/2024 
Test Pits – Christian Smith, P.E. of Beals Associates, PLLC- #1543                 Witness:   

Test Pit #D3 
0” – 12”     10YR  4 /4  Dark Yellowish Brown 

Fine, Sandy, Loam 
Granular, Friable 

12” ‐ 18”        10YR  5/ 3  Brown 
Fine, Sandy, Loam 
Blocky, Friable 

18” – 60”  2.5Y 5/4  Light Olive Brown 
Silt, Loam 
Platy, Firm 
Redox‐Common 2‐20% 

ESHWT =   18” 
Observed Ground Water – 24 inches  
Restrictive Layer:     18     Inches 
Refusal:  None  
Roots to    6   Inches 



STORMWATER MANAGEMENT / BMP 
  

INSPECTION & MAINTENANCE PLAN 
 

 

Chinburg Properties Inc 

Windsong Place 

Stratham, New Hampshire 

NH-1500 

January 2024 

 

 

Proper construction, inspections, maintenance, and repairs are key elements in maintaining a 

successful stormwater management program on a developed property.  Routine inspections ensure 

permit compliance and reduce the potential for deterioration of infrastructure or reduced water 

quality. 

 

For the purpose of this Stormwater Management Program, a significant rainfall event is considered 

an event of three (3) inches or more in a 24-hour period or at least 0.5 inches in a one-hour period. 

During construction, inspections should be conducted every two weeks or after a 0.25” rainfall 

event in a 24-hour period per the EPA NPDES Phase II SWPPP, until the entire disturbed area is 

fully restabilized. Upon full stabilization of the project and filing of an NOI, inspections need only 

be conducted after a significant rainfall event as described above or as described in the maintenance 

guidelines below. 

 

During construction activities Chinburg Properties Inc with an address of 3 Penstock Way, 

Newmarket, NH 03857 and a phone of 603.868.5995 or their heirs and/or assigns, shall be 

responsible for inspections and maintenance activities for the above project site. The individual 

homeowners shall be responsible for ongoing inspection and maintenance of the sediment forebay 

and infiltration ponds. The Town of Stratham DPW shall be responsible for ongoing inspection and 

maintenance of the catchbasins and manholes within the right-of-way. 

 

The owner is responsible to ensure that any subsequent owner has copies of the Log Form and 

Annual Report records and fully understands the responsibilities of this plan.  The grantor owner(s) 

will ensure this document is provided to the grantee owner(s) by duplicating the Ownership 

Responsibility Sheet which is found toward the back of this document, which will be maintained 

with the Inspection & Maintenance Logs and provided to the Town of Stratham upon request. 

 

Documentation: 

A maintenance log (i.e., report) will be kept summarizing inspections, maintenance, and any 

corrective actions taken. The log will include the date on which each inspection or maintenance task 

was performed, a description of the inspection findings or maintenance completed, and the name of 

the inspector or maintenance personnel performing the task (see Stormwater System Operation and 

Maintenance Plan Inspection & Maintenance Manual Checklist attached). If a maintenance task 

requires the clean-out of any sediments or debris, the location where the sediment and debris was 

disposed after removal shall be indicated. 
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Best Management Practices (BMP) Maintenance Guidelines 

The following provides a list of recommendations and guidelines for managing the Stormwater 

facilities. The cited areas, facilities, and measures will be inspected and the identified deficiencies 

will be corrected. Clean-out must include the removal and legal disposal of any accumulated 

sediments and debris. 

 

DURING CONSTRUCTION 

 

1. Stabilized Construction Entrance 

A temporary gravel construction entrance provides an area where mud can be dislodged 

from tires before the vehicle leaves the construction site to reduce the amount of mud and 

sediment transported onto paved municipal and state roads.  The stone size for the pad 

should be between 1 and 2-inch coarse aggregate, and the pad itself constructed to a 

minimum length of 50’ for the full width of the access road.  The aggregate should be placed 

at least six inches thick.  A plan view and profile are shown on Sheet E1 - Sediment and 

Erosion Control Detail Plan.  

 

 

2. Dust Control 

Dust will be controlled on the site using multiple BMPs. Mulching and temporary seeding 

will be the first line of protection to be utilized where problems occur. If dust problems are 

not solved by these applications, the use of water and calcium chloride can be applied. 

Calcium chloride will be applied at a rate that will keep the surface moist but not cause 

pollution. 

 

 

3. Temporary Erosion and Sediment Control Devices / Barriers 

 

Function – Temporary erosion and sediment control devices are utilized during 

construction period to divert, store and filter stormwater from non-stabilized surfaces.  

These devices include, but are not limited to: silt fences, hay bales, filters, sediment 

traps, stone check dams, mulch and erosion control blankets. 

 

Maintenance – Temporary erosion and sediment control devices shall be inspected 

and maintained on a weekly basis and following a significant storm event (>0.5-inch 

rain event) throughout the construction period to ensure that they still have integrity 

and are not allowing sediment to pass.  Sediment build-up in swales will be removed if 

it is deeper than six inches.  Sediment is to be removed from sumps in the catch basin 

semi-annually. Refer to the Site Plan drawings for the maintenance of temporary 

erosion and sediment control devices. 

 

4. Invasive Species 

THE NH COMMISSIONER OF AGRICULTURE PROHIBITS THE COLLECTION, 

POSSESSION, IMPORTATION, TRANSPORTATION, SALE, PROPAGATION, 

TRANSPLANTATION, OR CULTIVATION OF PLANTS BANNED BY NH LAW RSA 

430:53 AND NH CODE ADMINISTRATIVE RULES AGR  3800. THE PROJECT 
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SHALL MEET ALL REQUIREMENTS AND THE INTENT OF.   RSA 430:53 AND AGR 

3800 RELATIVE TO INVASIVE SPECIES. 

 

 

POST CONSTRUCTION / LONG TERM MAINTENANCE: 

 

5. Catch Basins/Manholes 

Inspect catch basins 2 times per year (preferably in spring and fall) to ensure that the catch 

basins are working in their intended fashion and that they are free of debris. Clean structures 

when sediment depths reach 2” from invert of outlet. If the basin outlet is designed with a 

hood to trap floatable materials (i.e. Snout), check to ensure watertight seal is working. 

Remove floating debris and hydrocarbons at the time of the inspection. 

 

 

6. Culverts 

Inspect culverts 2 times per year (preferably in spring and fall) to ensure that the culverts are 

working in their intended fashion and that they are free of debris. Remove any obstructions 

to flow; remove accumulated sediments and debris at the inlet, at the outlet, and within the 

conduit and to repair any erosion damage at the culvert’s inlet and outlet. Repair/replace 

culvert if it becomes crushed or deteriorated. 

 

 

7. Vegetated Areas 

Inspect slopes and embankments early in the growing season to identify active or potential 

erosion problems. Replant bare areas or areas with sparse growth. Where rill erosion is 

evident, armor the area with an appropriate lining or divert the erosive flows to on-site areas 

able to withstand the concentrated flows. The facilities will be inspected after major storms 

and any identified deficiencies will be corrected. 

 

 

8. Roadways and Paved Surfaces 

Clear accumulations of winter sand along roadways at least once a year, preferably in the 

spring. Accumulations on pavement may be removed by pavement sweeping. 

Accumulations of sand along road shoulders may be removed by grading excess sand to the 

pavement edge and removing it manually or by a front-end loader. 

 

 

9. Pretreatment Structures/Sediment Forebays 

Inspect all upstream pre-treatment measures (forebays, etc.) for sediment and floatables 

accumulation. Remove and dispose of sediments, debris, or woody vegetation as needed. 

Remove sediment as needed when average depths reach 6”. Mow embankments at least 

two times annually. 

 

 

10. Drainage Swales/Stormwater Conveyances 

Drainage swales will be stabilized with vegetation for long term cover as outlined below, 

and on Sheet E-1 using seed mixture C. As a general rule, velocities in the swale should not 
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exceed 3.0 feet per second for a vegetated swale although velocities as high as 4.5 FPS are 

allowed under certain soil conditions.   

 

Maintenance 

• Inspect annually for erosion, sediment accumulation, vegetation loss and presence of 

invasive species. 

• Perform periodic mowing; frequency depends on location and type of grass.         

• Do not cut shorter than Water Quality Flow depth (maximum 4 inches) 

• Remove debris and accumulated sediment, based on inspection. 

• Repair eroded areas, remove invasive species and dead vegetation, and reseed  

• With applicable grass mix as warranted by inspection.                                                                                                

 

 

11. Stormwater Infiltration Facilities 

• Inspect all upstream pre-treatment measures for sediment and floatables accumulation. 

Remove and dispose of sediments or debris as needed. 

• The infiltration facility will be inspected within the first three months after construction. 

• After the initial three months, the infiltration facility will be inspected 2 times per year to 

ensure that the filter is draining within 72 hours of a rain event equivalent to 1/2” or 

more. 

• Failure to drain in 72 hours will require part or all of the top 3 inches of the infiltration 

area to be removed and replaced with new like material. If the infiltration system does 

not drain within 72-hours following a rainfall event, then a qualified professional should 

assess the condition of the facility to determine measures required to restore infiltration 

function. 

• Vegetated infiltration ponds or swales will be mowed at least annually or otherwise 

maintained to control the growth of woody vegetation and to control the accumulation of 

sediments in order to maintain the water quality volume. Any woody vegetation or 

accumulated sediment must be removed. 

• The facilities will be inspected after major storms and any identified deficiencies will be 

corrected. 
 

 

12. Riprap Weir – Maintenance 

• Inspect at least once annually for accumulation of sediment and debris and for signs of 

erosion within weir or down-slope of the spreader. 

• Remove debris whenever observed during inspection. 

• Mow as required by landscaping design. At a minimum, mow annually to control                                     

woody vegetation. 

• Repair any erosion and re-grade or replace stone berm material, as warranted by 

inspection. 

• Reconstruct the spreader if down-slope channelization indicates that the spreader is not 

level or that discharge has become concentrated, and corrections cannot be made through 

minor re-grading. 
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14. Invasive Species 

 

Background 

Invasive plants are introduced, alien, or non-native plants, which have been moved by people 

from their native habitat to a new area. Some exotic plants are imported for human use such 

as landscaping, erosion control, or food crops. They also can arrive as "hitchhikers" among 

shipments of other plants, seeds, packing materials, or fresh produce. Some exotic plants 

become invasive and cause harm by: 

• Becoming weedy and overgrown; 

• Killing established shade trees; 

• Obstructing pipes and drainage systems; 

• Forming dense beds in water; 

• Lowering water levels in lakes, streams, and wetlands; 

• Destroying natural communities; 

• Promoting erosion on stream banks and hillsides; and 

• Resisting control except by hazardous chemical. 

 

During maintenance activities, check for the presence of invasive plants and remove in a safe 

manner. They should be controlled as described on the following fact sheet prepared by the 

University of New Hampshire Cooperative Extension entitled Methods for Disposing Non-

Native Invasive Plant dated January 2010. 

 

In the event that invasive species are noticed growing in any of the stormwater management 

practices, the invasive vegetation shall be removed completely to include root matter and 

disposed of properly. Prior to disposal, the vegetation shall be placed on and completely 

cover with a plastic tarp for a period of two – three weeks until plants are completely dead. If 

necessary or to expedite the process, spray only the invasive vegetation and roots with a 

systemic nonselective herbicide after placement on the tarp (to prevent chemical migration) 

and then cover. 

 

 

Annual Report 

 

Description: The owner is responsible to keep an Inspection & Maintenance Activity Log that 

documents inspection, maintenance, and repairs to the storm water management system, and a  

Deicing Log to track the amount and type of deicing material applied to the site. The original owner 

is responsible to ensure that any subsequent owner (s) have copies of the Stormwater System 

Operation and Maintenance Plan & Inspection and Maintenance Manual, copies of past logs and 

check lists. This includes any owner association for potential condominium conversion of the 

property.  The Annual Report will be prepared and submitted to the Town of Stratham DPW upon 

request. 

 

Disposal Requirements 

 

Disposal of debris, trash, sediment, and other waste materials should be done at suitable 

disposal/recycling sites and in compliance with all applicable local, state, and federal waste 

regulations. 
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SSTTOORRMMWWAATTEERR  SSYYSSTTEEMM  OOPPEERRAATTIIOONN  AANNDD  MMAAIINNTTEENNAANNCCEE  PPLLAANN  

 

Inspection & Maintenance Manual Checklist 

Residential Development 
Chinburg Properties Inc – Windsong Place 

Stratham, NH 
 

BMP / System  
Minimum 

Inspection 
Frequency 

Minimum Inspection 
Requirements 

Maintenance / Cleanout 
Threshold 

Stabilized 
Construction 
Entrance 

Weekly 

Inspect adjacent roadway 
for sediment tracking 

Inspect stone for sediment 
accumulation 

Sweep adjacent roadways as 
soon as sediment is tracked 

Top dress with additional 
stone when necessary to 

prevent tracking 

Sediment Control 
Devices / Barriers 

Weekly 
Inspect accumulated 

sediment level, rips, and 
tears 

Repair or replace damaged 
lengths 

Remove and dispose of 
accumulated sediment once 
level reaches 1/3 of barrier 

height 

Pavement 
Sweeping 

Spring and Fall 
Removal of sand and litter 

from impervious areas 
N/A 

Litter/Trash 
Removal 

Routinely 

Inspect dumpsters, outdoor 
waste receptacles area, 

and yard areas, as well as 
ponds and swale areas. 

Site will be free of litter/trash. 

Landscaping 

Maintained as 
required and 

mulched each 
Spring 

N/A 
Trash/debris and weed 

removal 

Drainage Pipes, 
Catchbasins & 
Drain Manholes 

Spring and Fall 
Check for sediment 

accumulation & clogging. 
More than 2" sediment depth 
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Sediment Forebay Spring and Fall 

Sediment accumulation. 

Inspect embankments, inlet 
and outlet structures, and 

appurtenances. 

Remove sediment as needed. 

Remove trash & debris from 
system and appurtenances. 

Mow embankment and 
remove woody vegetation. 

Infiltration Basin 

Spring and Fall 
and after every 
2.5” of rain or 

greater in a 24-
hour period 

Monitoring and evaluation 
of wetland vegetation, 

inspection of sediment on 
pond surface, inlet/outlet 

and appurtenance structure 
evaluation. 

72-Hour drawdown time 
evaluation and vegetation 

evaluation. 

Remove dead & diseased 
vegetation along with all 
debris; take corrective 

measures, reseed and repair 
inlet/outlet structures and 
appurtenances if required. 

Mow embankments and 
remove woody vegetation. 

Restore infiltration by 
removing accumulated 

sediments and reconstruction 
of the infiltration basin as 

necessary. 

Drainage Swales 

Annually 

Inspect for erosion, 
sediment accumulation, 

vegetation loss, and 
presence of invasive 

species. 

Remove sediment & debris 
when exceeds 3”. 

Repair eroded areas. 

Remove invasive species and 
dead vegetation. 

Reseed as warranted. 

Spring and Fall Inspect height of vegetation 
Mow when necessary – allow 
length of vegetation to remain 

at least 4” high 

Riprap Outlet 
Protection/Level 
Spreaders 

Spring and Fall 
and after every 
2.5” of rain or 

greater in a 24-
hour period 

Check for sediment buildup 
and displaced stones. 

Inspect for torn or visible 
fabric. 

Remove excess sediment and 
trash/debris. 

Immediately repair and 
replace stone and/or fabric as 

necessary. 

Annual Report 1 time per year 
Submit Annual Report to 

Town of Stratham Inspector 
upon request 

 

 
Inspection Notes: 
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SSTTOORRMMWWAATTEERR  SSYYSSTTEEMM  OOPPEERRAATTIIOONN  AANNDD  MMAAIINNTTEENNAANNCCEE  PPLLAANN  

 

Inspection & Maintenance Manual Log Form 

Residential Development 
Chinburg Properties Inc – Windsong Place 

Stratham, NH 
 

BMP / System 
    Date 
Inspected 

Inspected 
       By 

   Cleaning/Repair 
     (List Items & 
      Comments) 

   Date 
Repaired 

Repairs 
Performed By 

      

      

      

      

      

      

      

      

      

      

      

      

      

 
 



INSPECTION CHECKLIST AND MAINTENANCE GUIDANCE 

INFILTRATION POND - INSPECTION CHECKLIST 
 

Location:              

Owner Change Since Last Inspection?  Y   N 

Owner Name, Address, Phone:    

Date: Time: Site Conditions: _    
 

 

 
Inspection Items 

Satisfactory (S) or 
Unsatisfactory (U) 

 
Comments/Corrective Action 

Sand Filter Inspection List 

Complete drainage of the filter in 
about 40 hours after a rain event? 

  

Clogging of filter surface?   

Clogging of inlet/outlet structures?   

Clogging of filter fabric?   

Clear of debris and functional?   

Leaks or seeps in filter?   

Obstructions of spillway(s)?   

Animal burrows in filter?   

Sediment accumulation in filter bed 
(less than 50% is acceptable)? 

  

Cracking, spalling, bulging or 
deterioration of concrete? 

  

Erosion in area draining to sand filter?   

Erosion around inlets, filter bed, or outlets?   

Pipes and other structures in good 
condition? 

  

Undesirable vegetation growth?   

Other (describe)?   

Hazards 

Have there been complaints from 
residents? 

  

Public hazards noted?   
 

If any of the above inspection items are UNSATISFACTORY, list corrective actions and the corresponding completion dates below: 
 

Corrective Action Needed Due Date 

  
  
  
  
  

 

 
 

Inspector Signature:   

 

Inspector Name (printed):   
 
 
Date:      
 



New Hampshire Regulations 

Prohibited invasive species shall only be 
disposed of in a manner that renders them 
nonliving and nonviable. (Agr. 3802.04) 

No person shall collect, transport, import, 
export, move, buy, sell, distribute, propagate 
or transplant any living and viable portion of 
any plant species, which includes all of their 
cultivars and varieties, listed in Table 3800.1 
of the New Hampshire prohibited invasive 
species list. (Agr 3802.01) 

Tatarian honeysuckle 
Lonicera tatarica 

USDA-NRCS PLANTS Database / Britton, N.L., and 
A. Brown. 1913. An illustrated flora of the northern 
United States, Canada and the British Possessions. 
Vol. 3: 282. 

Methods for Disposing 
Non-Native Invasive Plants

Prepared by the Invasives Species Outreach Group, volunteers interested in helping people control 
invasive plants. Assistance provided by the Piscataquog Land Conservancy and the NH Invasives Species 
Committee. Edited by Karen Bennett, Extension Forestry Professor and Specialist.  

Non-native invasive plants crowd out natives in 
natural and managed landscapes. They cost 
taxpayers billions of dollars each year from lost 
agricultural and forest crops, decreased 
biodiversity, impacts to natural resources and the 
environment, and the cost to control and eradicate 
them. 

Invasive plants grow well even in less than 
desirable conditions such as sandy soils along 
roadsides, shaded wooded areas, and in wetlands. 
In ideal conditions, they grow and spread even 
faster. There are many ways to remove these non-
native invasives, but once removed, care is needed 
to dispose the removed plant material so the 
plants don’t grow where disposed. 

Knowing how a particular plant reproduces 
indicates its method of spread and helps determine 

the appropriate disposal method. Most are spread by seed and are dispersed by wind, 
water, animals, or people. Some reproduce by vegetative means from pieces of stems or 
roots forming new plants. Others spread through both seed and vegetative means.  

Because movement and disposal of viable plant 
parts is restricted (see NH Regulations), viable 
invasive parts can’t be brought to most transfer 
stations in the state. Check with your transfer 
station to see if there is an approved, designated 
area for invasives disposal. This fact sheet gives 
recommendations for rendering plant parts non-
viable. 

Control of invasives is beyond the scope of this 
fact sheet. For information about control visit 
www.nhinvasives.org or contact your UNH 
Cooperative Extension office. 



 

Japanese knotweed 
Polygonum cuspidatum 

USDA-NRCS PLANTS Database / 
Britton, N.L., and A. Brown. 1913. An 
illustrated flora of the northern United 
States, Canada and the British 
Possessions. Vol. 1: 676. 

How and When to Dispose of Invasives? 
To prevent seed from spreading remove invasive plants before seeds are set (produced). 
Some plants continue to grow, flower and set seed even after pulling or cutting. Seeds 
can remain viable in the ground for many years. If the plant has flowers or seeds, place 
the flowers and seeds in a heavy plastic bag “head first” at the weeding site and transport 
to the disposal site. The following are general descriptions of disposal methods. See the 
chart for recommendations by species. 
 
Burning: Large woody branches and trunks can be used 
as firewood or burned in piles. For outside burning, a 
written fire permit from the local forest fire warden is 
required unless the ground is covered in snow. Brush 
larger than 5 inches in diameter can’t be burned. Invasive 
plants with easily airborne seeds like black swallow-wort 
with mature seed pods (indicated by their brown color) 
shouldn’t be burned as the seeds may disperse by the hot 
air created by the fire.  
 
Bagging (solarization): Use this technique with softer-
tissue plants. Use heavy black or clear plastic bags 
(contractor grade), making sure that no parts of the plants 
poke through. Allow the bags to sit in the sun for several 
weeks and on dark pavement for the best effect.  
 
Tarping and Drying: Pile material on a sheet of plastic 
and cover with a tarp, fastening the tarp to the ground and monitoring it for escapes. Let 
the material dry for several weeks, or until it is clearly nonviable. 
 
Chipping: Use this method for woody plants that don’t reproduce vegetatively. 
 
Burying: This is risky, but can be done with watchful diligence. Lay thick plastic in a 
deep pit before placing the cut up plant material in the hole. Place the material away from 
the edge of the plastic before covering it with more heavy plastic. Eliminate as much air 
as possible and toss in soil to weight down the material in the pit. Note that the top of the 
buried material should be at least three feet underground. Japanese knotweed should be at 
least 5 feet underground! 
 
Drowning: Fill a large barrel with water and place soft-tissue plants in the water. Check 
after a few weeks and look for rotted plant material (roots, stems, leaves, flowers). Well-
rotted plant material may be composted. A word of caution- seeds may still be viable 
after using this method. Do this before seeds are set. This method isn’t used often. Be 
prepared for an awful stink! 
 
Composting: Invasive plants can take root in compost. Don’t compost any invasives 
unless you know there is no viable (living) plant material left. Use one of the above 
techniques (bagging, tarping, drying, chipping, or drowning) to render the plants 
nonviable before composting. Closely examine the plant before composting and avoid 
composting seeds. 

Be diligent looking for seedlings for years in areas where removal and disposal took place. 



Suggested Disposal Methods for Non-Native Invasive Plants 
 

This table provides information concerning the disposal of removed invasive plant material. If the infestation is 
treated with herbicide and left in place, these guidelines don’t apply. Don’t bring invasives to a local transfer 
station, unless there is a designated area for their disposal, or they have been rendered non-viable. This listing 
includes wetland and upland plants from the New Hampshire Prohibited Invasive Species List. The disposal of 
aquatic plants isn’t addressed. 
 

Woody Plants 
Method of 

Reproducing 
Methods of Disposal 

 
Prior to fruit/seed ripening 
Seedlings and small plants 
 Pull or cut and leave on site with roots 

exposed. No special care needed. 
Larger plants 
 Use as firewood. 
 Make a brush pile. 
 Chip. 
 Burn. 

Norway maple 
    (Acer platanoides) 
European barberry 
    (Berberis vulgaris) 
Japanese barberry 
    (Berberis thunbergii) 
autumn olive 
    (Elaeagnus umbellata) 
burning bush 
    (Euonymus alatus) 
Morrow’s honeysuckle 
   (Lonicera morrowii) 
Tatarian honeysuckle 
    (Lonicera tatarica) 
showy bush honeysuckle 
    (Lonicera x bella) 
common buckthorn 
    (Rhamnus cathartica) 
glossy buckthorn 
    (Frangula alnus) 

 
Fruit and Seeds 
 

 
After fruit/seed is ripe 
Don’t remove from site. 
 Burn.  
 Make a covered brush pile. 
 Chip once all fruit has dropped from 

branches. 
 Leave resulting chips on site and monitor. 

 
Prior to fruit/seed ripening 
Seedlings and small plants 
 Pull or cut and leave on site with roots 

exposed. No special care needed. 
Larger plants 
 Make a brush pile. 
 Burn. 

 

 
oriental bittersweet 
    (Celastrus orbiculatus) 
multiflora rose 
    (Rosa multiflora) 

 
Fruits, Seeds, 
Plant Fragments
 
 

 
After fruit/seed is ripe 
Don’t remove from site. 
 Burn.  
 Make a covered brush pile. 
 Chip – only after material has fully dried     

(1 year) and all fruit has dropped from 
branches. Leave resulting chips on site and 
monitor. 



 

Non-Woody Plants 
Method of 

Reproducing 
Methods of Disposal 

 
Prior to flowering 
Depends on scale of infestation  
Small infestation 
 Pull or cut plant and leave on site with roots 

exposed. 

Large infestation 
 Pull or cut plant and pile. (You can pile onto 

or cover with plastic sheeting). 
 Monitor. Remove any re-sprouting material. 

 

garlic mustard 
    (Alliaria petiolata) 
spotted knapweed 
    (Centaurea maculosa) 
 Sap of related knapweed 

can cause skin irritation 
and tumors. Wear gloves 
when handling. 

black swallow-wort 
    (Cynanchum nigrum) 
 May cause skin rash. Wear 

gloves and long sleeves 
when handling. 

pale swallow-wort 
    (Cynanchum rossicum) 
giant hogweed 
    (Heracleum mantegazzianum) 
 Can cause major skin rash. 

Wear gloves and long 
sleeves when handling. 

dame’s rocket 
   (Hesperis matronalis) 
perennial pepperweed 
    (Lepidium latifolium) 
purple loosestrife 
    (Lythrum salicaria) 
Japanese stilt grass 
    (Microstegium vimineum) 
mile-a-minute weed 
    (Polygonum perfoliatum) 
 

 
Fruits and Seeds 
 
 

 
During and following flowering 
Do nothing until the following year or remove 
flowering heads and bag and let rot. 
 
Small infestation 
 Pull or cut plant and leave on site with roots 

exposed. 
 

Large infestation 
 Pull or cut plant and pile remaining material. 

(You can pile onto plastic or cover with 
plastic sheeting). 
 Monitor. Remove any re-sprouting material. 

 

 
common reed 
    (Phragmites australis) 
Japanese knotweed 
    (Polygonum cuspidatum) 
Bohemian knotweed 
    (Polygonum x bohemicum) 

Fruits, Seeds, 
Plant Fragments 
Primary means of 
spread in these 
species is by plant 
parts. Although all 
care should be given 
to preventing the 
dispersal of seed 
during control 
activities, the 
presence of seed 
doesn’t materially 
influence disposal 
activities. 

 
Small infestation 
 Bag all plant material and let rot. 
 Never pile and use resulting material as 

compost. 
 Burn. 
 

Large infestation 
 Remove material to unsuitable habitat (dry, 

hot and sunny or dry and shaded location) 
and scatter or pile.  
 Monitor and remove any sprouting material. 
 Pile, let dry, and burn. 

January 2010 
 
 
UNH Cooperative Extension programs and policies are consistent with pertinent Federal and State laws and regulations, and prohibits 
discrimination in its programs, activities and employment on the basis of race, color, national origin, gender, religion, age, disability, political 
beliefs, sex, sexual orientation, or veteran’s, marital or family status. College of Life Sciences and Agriculture, County Governments, NH Dept. 
of Resources and Economic Development, Division of Forests and Lands, NH Fish and Game ,and  U.S. Dept. of Agriculture cooperating. 
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Soil Soil Soil Soil sf Town Town

SSS Name HISS Quantities Required Percentage

Lot 1

38A Eldridge 343BH 33,309      54,500 61%

38B Eldridge 343CH 45,249      54,500 83%

448B Scituate 323BH 8,715        77,000 11%

Total 87,273      155%

Lot 2

38A Eldridge 343BH 10,206      54,500 19%

38B Eldridge 343CH 6,490        54,500 12%

448B Scituate 323BH 54,698      77,000 71%

448C Scituate 323CH 15,847      89,000 18%

Total 87,241      119%

Lot 3

38A Eldridge 343BH 5,368        54,500 10%

38B Eldridge 343CH 89,272      54,500 164%

Total 94,640      174%

Lot 4

38B Eldridge 343CH 38,576      54,500 71%

448B Scituate 323BH 37,149      77,000 48%

448C Scituate 323CH 12,317      89,000 14%

Total 88,042      133%

Lot 5

38B Eldridge 343CH 39,468      54,500 72%

448B Scituate 323BH 41,437      77,000 54%

448C Scituate 323CH 6,971        89,000 8%

Total 87,876      134%

Lot 6

38B Eldridge 343CH 83,723      54,500 154%

439B Shaker 543BH 3,477        106,000 3%

Total 87,200      157%

Lot Size By Soil Type

WINDSONG  PLACE

Stratham, New Hampshire

February 5, 2024

Page 1 of 1



  
 
 
 
 
 

TRANSMITTAL 
 
 
Town of Stratham             Date:  Feb. 6, 2024 
Planning Department      Project: NH-1500 
10 Bunker Hill Ave.      Location: Lovering Road 
Stratham, NH 03885      Via: Hand Deliver 
 
We are sending you the following items: 
 
Items: 
 
 Attached: For Subdivision 
 
 
We are sending you the following items: 
  
 1 – Completed Subdivision Application 
 6 – Copies of Full-size Plans  
 9 – Copies Reduced Plans 11 x 17 Plans  

9 – Letter of Authorization to represent 
1 – List of Abutters w/3 labels for each 
1 - Check payable to Town of Stratham  
3 - Copies of Drainage report 
9 – Copy Lot Sizing by Soil Type 
9 - Copy Stamped Test Pits 
9 – Copy Soils report prepared by Gove Environmental 
 

 
 
 
 Please feel free to call me if you have any comments, or if anything further is required. 
 
Transmitted by: Christian O. Smith, PE. 
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