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LEGAL NOTICE  
EXETER PLANNING BOARD 

AGENDA 

The Exeter Planning Board will meet on Thursday, November 16, 2023 at 7:00 P.M. in the Meeting Room at 
the Exeter Public Library located at 4 Chestnut Street, Exeter, New Hampshire to consider the following:  

APPROVAL OF MINUTES:  November 2, 2023 

The application of Granite State Construction Services LLC for a lot line adjustment between the properties at 
12 Little River Road and 12 A Little River Road; and a site plan review for a proposed single-family open space 
development on the property located at 12 Little River Road (former Calvary Baptist Church).  The subject 
property is located in the R-2, Single Family Residential zoning district, Tax Map Parcels #62-90 and #62-90-1.  
PB Case #23-15. 

The application of Mario A. Ponte for a multi-family site plan review for the proposed construction of an 
additional retail and residential units within the existing structure located at 85-87 Water Street.  The subject 
property is located in the WC-Waterfront Commercial zoning district.  Tax Map Parcel #72-29.  PB Case #23-
18. 

The application of Sheila M. Groonell and Donald G. and Carol J. Murray for a lot line adjustment to the 
common boundary line between the properties at 78 Kingston Road and 74 Kingston Road.   The subject 
properties are located in the R-1, Low Density Residential zoning district.  Tax Map Parcels #97-28 and #97-29.  
PB Case #23-19.   

The application of Singh Realty Group for an amendment to a previously approved site plan and Wetlands 
Conditional Use Permit (PB Case #22-9 – Glerups, Inc.) for the proposed construction of a warehouse facility, 
parking and associated site improvements on the property at 19 Continental Drive.  The subject property is 
located in the CT-1, Corporate Technology Park-1 zoning district.  Tax Map Parcel #46-7-2.  PB Case #23-20.   

OTHER BUSINESS 
• Master Plan Discussion
• Land Use Regulations Review
• Field Modifications
• Bond and/or Letter of Credit Reductions and Releases

EXETER PLANNING BOARD 
Langdon J. Plumer, Chairman  

Posted 11/03/23:  Exeter Town Office and Town of Exeter website 

http://www.exeternh.gov/
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TOWN OF EXETER 1 
PLANNING BOARD 2 

NOWAK ROOM – TOWN OFFICE BUILDING 3 
10 FRONT STREET 4 

 NOVEMBER 2, 2023 5 
DRAFT MINUTES 6 

  7:00 PM 7 
I.  PRELIMINARIES: 8 
 9 
BOARD MEMBERS PRESENT BY ROLL CALL:  Chair Langdon Plumer, Pete Cameron, Clerk, Gwen 10 
English, Jennifer Martel, John Grueter, and Nancy Belanger Select Board Representative 11 
 12 
STAFF PRESENT:  Town Planner Dave Sharples 13 
 14 
II.  CALL TO ORDER:  Chair Plumer called the meeting to order at 7:00 PM and introduced the 15 
members. 16 
 17 
III.  OLD BUSINESS 18 
 19 
APPROVAL OF MINUTES 20 
 21 
October 12, 2023 22 
 23 
Ms. Belanger, Mr. Grueter, Mr. Cameron and Ms. English recommended edits. 24 
 25 
Ms. Belanger motioned to approve the October 12, 2023 meeting minutes, as amended.  Mr. Grueter 26 
seconded the motion.  A vote was taken, all were in favor, the motion passed 6-0-0. 27 
 28 
October 26, 2023 29 
 30 
Ms. Belanger motioned to approve the October 26, 2023 meeting minutes.  Ms. English seconded the 31 
motion.  A vote was taken.  Mr. Grueter, Mr. Cameron and Ms. Martel abstained.  The motion passed 32 
3-0-3. 33 
 34 
IV. NEW BUSINESS: 35 

1.  The application of McFarland Realty Trust for site plan review and Wetland Conditional Use Permit 36 
for the proposed construction of a vehicle storage lot and electric charging station 37 
110 Holland Way 38 
C-2, Highway Commercial zoning district 39 
Tax Map Parcel #51-14 and #51-13 40 
Planning Board Case #23-16 41 
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Chair Plumer read out loud the Public Hearing Notice and asked if the case is ready to be heard. 42 
 43 
Mr. Sharples indicated the case is ready for review purposes. 44 
 45 
Mr. Cameron motioned to open Planning Board Case #23-16.  Ms. Belanger seconded the 46 
motion.  A vote was taken, all were in favor, the motion passed 6-0-0. 47 
 48 
Mr. Sharples indicated that the applicant is seeking approval of a site plan and Wetlands 49 
Conditional Use Permit for the construction of a vehicle storage lot and electric vehicle charging 50 
station.  The applicant submitted plans and supporting documents dated September 12, 2023.  51 
A TRC meeting was held on October 5, 2023.  The applicant appeared before the Conservation 52 
Commission at its September 12, 2023 meeting.  A memo from Kristen Murphy dated October 53 
24, 2023 outlining the Commission’s recommendations is provided.  The applicant submitted 54 
revised plans and supporting documents dated October 25, 2023 addressing staff comments 55 
made at the TRC meeting.  The applicant is requesting one waiver from the Site Plan Review & 56 
Subdivision Regulations to permit grading within five (5’) of the property line in their October 57 
25, 2023 waiver request letter. 58 
 59 
Chris Lane from McFarland Ford Sales, Inc. presented the application.  He explained that in 60 
2022 Ford offered a program to sell electric vehicles with a requirement that in 2024 they 61 
provide level 3 chargers at the dealership.  He explained that it would take about 40 minutes to 62 
charge, for example a F150 Lightning from 10% to 80%.  He noted that customers could walk to 63 
do their shopping at nearby Hannaford and that they have already seen users of their existing 64 
level two chargers make use of them while visiting Exeter Hospital.  Customers can charge their 65 
vehicles by paying through the Apple Pay app. or with a chipcard and the stations would be 66 
open to anyone from the public, even outside open business hours, although not quite 24/7.  67 
He noted there would be a benefit to the town by allowing the public to charge their vehicles 68 
and a benefit to McFarland in providing an additional service to customers. 69 
 70 
Mr. Cameron asked about security issues and signs.  Mr. Lane explained that signs on Holland 71 
Way are not planned at this time.  He indicated they have cameras and motion lights for 72 
security now. 73 
 74 
Chair Plumer asked about hours of lighting and the lights currently dim at 10 or 11 PM. 75 
 76 
Mr. Lane explained that the existing 7-8,000 SF gravel surface has existed for several years and 77 
is being changed to 6,200 SF of pavement and pulled back a bit from the wetlands buffer.  He   78 
They plan to add stormwater treatment.  He noted there would be six charging station spaces, 79 
two per tower.  There would be a full access road and stop signs.  He noted an existing use as a 80 
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storage inventory lot.  There would be approximately 10,000 SF of disturbance.  They are 81 
bringing three-phase power and there will be conduits from the transformer cabinet. 82 
 83 
Mr. ____ (unidentified) stated that Conservation Commission requested a wetland seed mix on 84 
the back slope and a wetland stamp on the plan which was submitted digitally. 85 
 86 
Ms. English asked if it were necessary to have two places of access which means more 87 
pavement.  He noted this would be a tight area to dead end and he would not like to see 88 
customers having to back into an active drive lane. 89 
 90 
Mr. Grueter asked where customers would wait when the charging bays are full.  Chair Plumer 91 
asked if there would be any indication how long vehicles had left to complete charging.  He 92 
indicated there could be a penalty or charge if a vehicle were left parked more than a half hour 93 
after it was fully charged.  Ms. Belanger noted the existing storage lot could become a standing 94 
area.  Mr. Lane noted it would be a prime place for adding another bay in the future. 95 
 96 
Ms. Martel expressed concerns about customers crossing Holland Way, which is a busy 97 
highway, to get to Hannaford and wondered if a crosswalk would be feasible.  Mr. Sharples 98 
noted they could walk to the crosswalk but providing a mid-block crossing would be tough and 99 
DPW would need to be consulted to see if it would be a safe area.  Ms. English asked how Ford 100 
employees cross to Hannaford and Mr. Lane indicated they run across. 101 
 102 
Ms. Martel raised concerns with light spillage into the wetland.  Mr. Sharples noted most are 103 
dark sky compliant but there is one older style existing.  Mr. Lane indicated there could be a 104 
conversation with Unitil about upgrading that fixture. 105 
 106 
Ms. Martel asked if the two landscape islands could have shade trees added. 107 
 108 
Chair Plumer opened the hearing to the public for comments and questions at 7:51 PM. 109 
 110 
Mr. Grueter asked about curbing and Mr. Lane explained there is curbing at the charging 111 
stations and on one edge.  Water is directed by grading inward to the treatment areas. 112 
 113 
Ms. English asked about snow storage, which is across the street, and it was agreed that a sign 114 
could be placed stating not there would be no snow storage. 115 
 116 
Chair Plumer closed the hearing to the public at 7:57 PM. 117 
 118 
Ms. English asked to show the disturbance and temporary impact.  Gove did the flagging and 119 
wetland function and values assessment.  There would be temporary impact to remove the 120 
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existing gravel and install the treatment swale.  Temporary impacts would be revegetated.  The 121 
largest permanent impact would be the pavement. 122 
 123 
Mr. Lane noted one waiver was being requested for grading within 5’ but noted McFarland 124 
owns both properties and this would be to remove the gravel and to divert stormwater before 125 
it goes into the treatment swale. 126 
 127 
Mr. Cameron motioned after reviewing the criteria for granting waivers that the request of 128 
McFarland Realty Trust, Planning Board Case #23-16 for a waiver from Section 9.3.6.4 of the 129 
Site Plan Review and Subdivision Regulations for grading within 5’ of the property line be 130 
approved.  Ms. Belanger seconded the motion.  A vote was taken, all were in favor, the 131 
motion passed 6-0-0. 132 
 133 
Mr. Lane reviewed the criteria, from Section 9.1.6.4 for the Wetland Conditional Use Permit.  134 
He noted this was an allowed use in the C2 Highway zone.  He noted, regarding alternate 135 
designs, that the paved area was reduced, from the existing gravel to a small footprint, to the 136 
best extent practical.  A wetland scientist prepared the functions and values assessment and 137 
found it was not detrimental to the function and values and was reviewed by the Conservation 138 
Commission.  He noted a minimal impact with construction and maintenance and erosion 139 
control in the natural perimeter and submission of maintenance manual procedures.  He noted 140 
no loss to groundwater or impact to public health, safety and welfare in the already disturbed 141 
area which will have additional stormwater treatment where there was none before and 142 
curbing that directs runoff to the treatment swale and pavement located further from the 143 
wetlands than the existing area.  He noted Conservation Easements provide protection on Lots 144 
17 and 13.  He discussed the restoration proposal for all disturbed areas, loam and seeding and 145 
working with the Conservation Commission to use a wetland seed mix.  He noted there would 146 
only be local permits. 147 
 148 
Ms. Belanger motioned, after reviewing the criteria for granting a Wetland Conditional Use 149 
Permit that the request of McFarland Realty Trust, Planning Board Case #23-16 be approved.  150 
Mr. Grueter seconded the motion.  A vote was taken, all were in favor, the motion passed 6-0-151 
0. 152 
 153 
Mr. Sharples read out loud the conditions for approval of the site plan: 154 
 155 

1. This approval considers this expansion as if it were part of the prior Planning Board approval for 156 
the parking area that was approved at the March 25, 2021 Planning Board meeting and all 157 
conditions of that approval as set forth in the PB decision letter dated March 26, 2021 shall be 158 
extended to include this expansion. 159 
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2.  The applicant shall have a discussion with Unitil regarding updating the existing overhead 160 
lighting to a dark-sky compliant fixture and inform the Town Planner of the result prior to 161 
signing the final plans, that reduces lighting of the adjacent wetland area. 162 

3. Two deciduous trees with a minimum of 3” caliper shall be added to the final plans, one in the 163 
eastern landscaped island and one in the western landscaped island. 164 

4. No snow storage signage shall be shown on the final plans along the eastern edge of the vehicle 165 
storage area. 166 

 167 
Ms. Belanger motioned that the request of McFarland Realty Trust, Planning Board Case #23-168 
16, for site plan approval, be approved with the conditions as read by the Town Planner Dave 169 
Sharples.  Ms. English seconded the motion.  A vote was taken, all were in favor, the motion 170 
passed 6-0-0. 171 
 172 
VI.  OTHER BUSINESS 173 
 174 

• Master Plan Discussion 175 

Mr. Sharples reported the Master Plan Oversight Committee met this morning about 176 
finalizing the Bike and Pedestrian Master Plan, and discussed enforcement, 177 
encouragement and education components. 178 

• Field Modifications 179 
 180 
• Bond and/or Letter of Credit Reductions and Release 181 
 182 

Mr. Sharples thanked Barbara McEvoy for the time she has spent on the closed out 183 
projects that people have not reached out to request funds be returned.  She has been 184 
working with UEI on this also. 185 

 186 
• Caselaw – Wetlands 187 
 188 

Mr. Sharples reported that he reached out to the Mitchell Group concerning the status 189 
of the wetland’s ruling. 190 
 191 

• Next Meeting 192 

Ms. Belanger noted that the next Planning Board meeting would take place at the 193 
Library. 194 

VII.  TOWN PLANNER’S ITEMS 195 

VIII.  CHAIRPERSON’S ITEMS 196 

IX.  PB REPRESENTATIVE’S REPORT ON “OTHER COMMITTEE ACTIVITY”  197 
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X.  ADJOURN 198 

Mr. Cameron motioned to adjourn the meeting at 8:30 PM.  Mr. Grueter seconded the 199 
motion.  A vote was taken, all were in favor, the motion passed 6-0-0. 200 

 201 

Respectfully submitted. 202 

Daniel Hoijer, 203 
Recording Secretary 204 
Via Exeter TV 205 
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Date:  November 6, 2023            

To:  Planning Board 

From:  Dave Sharples, Town Planner 

Re:  Granite State Construction Services LLC        PB Case #23-15  

 
The Applicant is seeking a lot line adjustment of the common boundary line between their 
property located at 12 Little River Road and the abutting property located at 12 A Little 
River Road owned by Tyler Peters and Olivia Michaud.  The proposed lot line adjustment 
will allow for the conveyance of 26,906 square feet (.62-acre) of lot area from the abutting 
property at 12 A Little River Road (TM #62-90-1) to the Applicant’s property at 12 Little 
River Road (TM #62-90) for the purpose of redevelopment.   

The Applicant is also seeking site plan approval for the redevelopment of the property 
located at 12 Little River Road.  The Applicant is proposing to demolish the existing 
church and parking area on the property and construct a 5-unit, detached single family 
condominium development on the 5.01+/- acre parcel (lot area increased as a result of 
the proposed lot line adjustment) along with associated site improvements.  The subject 
properties are located in the R-2, Single Family Residential zoning district and are 
identified as Tax Map Parcel # #62-90 and #62-90-1.  

The Applicant had originally submitted application(s), plans and supporting documents, 
dated August 29. 2023.    A Technical Review Committee (TRC) meeting was held on 
September 21st, 2023, where numerous issues were discussed, which resulted in a 
second TRC meeting being scheduled for October 5th, 2023, however, it was postponed 
at the Applicant’s request.   TRC comments from Town departments were so noted by 
the Applicant at the first TRC meeting and it was agreed that a comment letter would be 
provided after the second TRC meeting.  A copy of the Underwood Engineering, Inc. (UEI) 
comment letter, dated September 22, 2023 is enclosed for your review.   

Staff had anticipated the Applicant would be prepared to move forward for the October 
26th, 2023 Planning Board meeting, but the Applicant was unable to meet the deadline 
for submission of updated materials.  Subsequently, the application was continued to the 
November 16th, 2023 Planning Board meeting to provide adequate time for a second TRC 
meeting to take place.     
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The Applicant submitted revised plans and supporting documents, dated October 20th, 
2023 which are enclosed for your review.  The TRC meeting was conducted on November 
1st, 2023.  The TRC comments from Town Departments were so noted by the Applicant 
at the meeting.   A copy of the UEI comment letter, dated November 6th, 2023, is enclosed 
for your review.    

The Applicant met with the Heritage Commission’s Demolition Review Committee (DRC) 
on September 14, 2023 to discuss the proposed demolition of the existing church building.  
The DRC had no opposition to the proposed demolition of the structure; a copy of the 
public notice and their decision letter are also enclosed.   

The Applicant had previously been granted a variance by the Zoning Board of Adjustment 
for relief from the minimum frontage requirements for the two existing lots under 
consideration.  Copies of the notice of decision (ZBA Case #21-10) and minutes from the 
September 21st, 2021 ZBA meeting are enclosed for your review.  Subsequently, the 
Planning Board reviewed and approved the minor subdivision of the church property 
(which included the parsonage structure) at its October 14th, 2021 meeting; the PB 
approval letter and meeting minutes are enclosed.   

The Applicant is requesting two (2) waivers from the Board’s Site Plan Review and 
Subdivision regulations, as outlined in the enclosed waiver request letters from Beals 
Associates, PLLC, dated August 28, 2023.   

    
Waiver Motions:   
 
Perimeter Buffer Strip waiver motion:  After reviewing the criteria for granting waivers, 
I move that the request of Granite State Construction Services LLC for a waiver from 
Section 11.2.8 of the Site Plan Review and Subdivision Regulations regarding vegetated 
buffer strip requirements for Open Space development be APPROVED / APPROVED 
WITH THE FOLLOWING CONDITIONS / TABLED / DENIED. 

Stormwater Management for Redevelopment Standards waiver motion: After 
reviewing the criteria for granting waivers, I move that the request of Granite State 
Construction Services LLC (PB Case #23-15) for a waiver from Section 9.3.2 of the Site 
Plan Review and Subdivision Regulations regarding stormwater management 
requirements for redevelopment be APPROVED / APPROVED WITH THE FOLLOWING 
CONDITIONS / TABLED / DENIED. 

 
Planning Board Motions: 
 
Lot Line Adjustment Motion:  I move that the request of Granite State Construction 
Services LLC (PB Case #23-15) for Lot Line Adjustment approval be APPROVED / 
APPROVED WITH THE FOLLOWING CONDITIONS / TABLED / DENIED. 
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Small-Scale Open Space Development Motion:  I move that the request of Granite 
State Construction Services LLC (PB Case #23-15) for Site Plan approval for the 
proposed small scale open space development be APPROVED / APPROVED WITH THE 
FOLLOWING CONDITIONS / TABLED / DENIED. 

 

Thank You. 

Enclosures 



 
August 28, 2023 
 
Chairman 
Town of Exeter Planning Board 
10 Front Street 
Exeter, NH 03833   
 
RE: Letter of Explanation 

Granite State Construction Services, LLC 
Proposed Lot Line adjustment and open-space development site plan  
Tax Map 0062 Lots #: 0090 and 0090-1 

 
Dear Members of the Board: 
 
The applicant is proposing to conduct a lot line adjustment with map 62, lot 90-1, and create a 5-
unit single-family detached residential open-space development on an existing private common 
driveway under an existing access easement. The proposed drive will be 22’ in width, and the 
existing church and parking lot will be razed. Lots are served by overhead power and 
underground utilities, including municipal water & sewer services. Waivers are requested for; 
stormwater analysis (Exeter Site Plan and Subdivision Regulations Section 9.3) as the 
impervious area on the parcels is reduced in the proposed condition, and the 50’ perimeter buffer 
strip (Section 11.2.8) for 2-of the proposed buildings. 
 
Thank you for your consideration. 
 
Very truly yours, 
BEALS ASSOCIATES, PLLC 
 

Christian O. Smith  
 
Christian O. Smith P.E. 
Principal 



 

Town of Exeter 
 
 

 
  
 

Planning Board 
Application  

for 
• Minor Site Plan Review 
•  Minor Subdivision 
• Lot Line Adjustment   

 

 
 

January 2019        



 
 

 
 

                                    TOWN OF EXETER, NH 
                 APPLICATION FOR MINOR SITE PLAN REVIEW, 
          MINOR SUBDIVISION and/or LOT LINE ADJUSTMENT 
 
 

A completed application shall contain the following items, although please note that 
some items may not apply such as waivers or conditional use permit: 

 
 
 

1. Application for Hearing                                    (     ) 

2. Abutter’s List Keyed to the Tax Map (including name and business address 
of all professionals responsible for the submission (engineer, landscape  
architect,  wetland scientist, etc.)                                                                                     (     ) 
 

3. Checklist for plan requirements          (     ) 

4. Letter of Explanation                      (     ) 

5. Written request and justification for waiver(s) from Site Plan/Sub Regulations 

6. Application to Connect and/or Discharge to Town of Exeter Sewer, Water, or    (     )          
Storm Water Drainage System(s)  - if applicable 

7. Application Fees           (     ) 

8. Seven (7) copies of 24’x36’ plan set        (     ) 

9. Fifteen (15)  11”x 17” copies of the plan set        (     ) 

10. Three (3) pre-printed 1”x 2 5/8” labels for each abutter, the applicant and                     (     )             
all consultants. 

 

          

  
  

 NOTES: All required submittals must be presented to the Planning Department Office for 
distribution to other Town departments.  Any material submitted directly to other departments 
will not be considered. 
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TOWN OF EXETER 
MINOR SUBDIVISION, MINOR 

SITE PLAN,   AND/OR LOT LINE 
ADJUSTMENT APPLICATION   

 
 
  OFFICE USE ONLY 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

1.  NAME OF LEGAL OWNER OF RECORD:  __________________________________________ 
 

     ADDRESS:  ______________________________________________________________________ 
 

     ___________________________________________  TELEPHONE:  (     ) ___________________ 
 
 
2.   NAME OF APPLICANT:  __________________________________________________________ 

 
      ADDRESS:  ______________________________________________________________________ 

 
    ___________________________________________  TELEPHONE:  (     )____________________ 

 
 
3.    RELATIONSHIP OF APPLICANT TO PROPERTY IF OTHER THAN OWNER:  _________ 

 
        ___________________________________________________________________________________ 
               (Written permission from Owner is required, please attach.) 
 
 
4.    DESCRIPTION OF PROPERTY: 

 
       ADDRESS:  _______________________________________________________________________ 

 
     TAX MAP:  ______________  PARCEL #:  _________________  ZONING DISTRICT:  _______ 

 
       AREA OF ENTIRE TRACT:  ___________ PORTION BEING DEVELOPED: _______________ 

THIS IS AN APPLICATION FOR: 
 
(   )  MINOR SITE PLAN       
(   )  MINOR (3lots or less) 
       SUBDIVISION                 (     ) LOTS 
 
(   )  LOT LINE ADJUSTMENT 

 

 ___________APPLICATION 
____________DATE RECEIVED 
____________APPLICATION FEE 
____________PLAN REVIEW FEE 
____________ABUTTER FEE 
____________LEGAL NOTICE FEE 
____________INSPECTION FEE 
____________TOTAL FEES 
____________AMOUNT REFUNDED 

x:\docs\plan'g & build'g dept\application revisions\application revisions 2019\minor site plan-subdivision-ll adj. app 2019.doc                 Page | 3                                   

csmith
Stamp

csmith
Typewritten Text
Granite State Construction Services, LLC

csmith
Typewritten Text
34 Auburn Street

csmith
Typewritten Text
EXETER, NH 03833

csmith
Typewritten Text

csmith
Typewritten Text
Granite State Construction Services, LLC

csmith
Typewritten Text
34 Auburn Street

csmith
Typewritten Text
Exeter, NH 03833

csmith
Typewritten Text
603 770-1943

csmith
Typewritten Text

csmith
Typewritten Text
N/A

csmith
Typewritten Text
12 Little River Road, Exeter, NH 03833

csmith
Typewritten Text
62

csmith
Typewritten Text
90 & 90-1

csmith
Typewritten Text
R2

csmith
Typewritten Text

csmith
Typewritten Text
< 1-acre

csmith
Typewritten Text
6.59-Ac.+/-

csmith
Typewritten Text
603  770-1943

csmith
Typewritten Text

csmith
Stamp



 
 
 
5.   EXPLANATION OF PROPOSAL:  _____________________________________________________ 
 
      ___________________________________________________________________________________ 
 
      ___________________________________________________________________________________ 
 
 
6.    ARE MUNICIPAL SERVICES AVAILABLE?  (YES/NO) __________________________________ 

 IF  YES, WATER AND SEWER SUPERINTENDENT MUST GRANT WRITTEN APPROVAL FOR 
CONNECTION.  IF NO, SEPTIC SYSTEM MUST COMPLY WITH W.S.P.C.C. REQUIREMENTS. 

 
 
 
7.     LIST ALL MAPS, PLANS AND OTHER ACCOMPANYING MATERIAL SUBMITTED WITH 
        THIS APPLICATION: 

 
 ITEM:                         NUMBER OF COPIES 
 
A.             
B.              
C.             
D.             
E.             
F.             

 
 
 
8.      ANY DEED RESTRICTIONS AND COVENANTS THAT APPLY OR ARE CONTEMPLATED 
          (YES/NO)  _____________________  IF YES, ATTACH COPY. 

 
 
9.       NAME AND PROFESSION OF PERSON DESIGNING PLAN: 
 
        NAME:  ____________________________________________________________________________ 
        ADDRESS:  _________________________________________________________________________ 
        PROFESSION:  ___________________________________ TELEPHONE:  (       )  ______________ 

 
 
10.     LIST ALL IMPROVEMENTS AND UTILITIES TO BE INSTALLED:  _____________________ 

 
          ___________________________________________________________________________________ 
 
          ___________________________________________________________________________________ 
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11.    HAVE ANY SPECIAL EXCEPTIONS OR VARIANCES BEEN GRANTED BY THE ZONING 
         BOARDOF ADJUSTMENT TO THIS PROPERTY PREVIOUSLY?  
  
(Please check with the Planning Department Office to verify)   (YES/NO)   ______________   IF YES, LIST 
BELOW AND NOTE ON PLAN. 
_____________________________________________________________________________________ 
 
 ______________________________________________________________________________________ 
 
 
NOTICE:        
 
I CERTIFY THAT THIS APPLICATION AND THE ACCOMPANYING PLANS AND SUPPORTING 
INFORMATION HAVE BEEN PREPARED IN CONFORMANCE WITH ALL APPLICABLE TOWN 
REGULATIONS, INCLUDING BUT NOT LIMITED TO THE “SITE PLAN REVIEW AND SUBDIVISION 
REGULATION” AND THE ZONING ORDINANCE.  FURTHERMORE,  IN ACCORDANCE WITH THE 
REQUIREMENTS OF THE “SITE PLAN REVIEW AND  SUBDIVISION REGULATIONS”, I AGREE TO 
PAY ALL COSTS ASSOCIATED WITH THE REVIEW OF THIS 
APPLICATION. 
 
 
DATE  ___________________   APPLICANT’S SIGNATURE  _____________________________________ 
 
 
ACCORDING TO RSA 676.4.I ( c ), THE PLANNING BOARD MUST DETERMINE WHETHER THE 
APPLICATION IS COMPLETE WITHIN 30 DAYS OF SUBMISSION.  THE PLANNING BOARD MUST 
ACT TO EITHER APPROVE, CONDITIONALLY APPROVE, OR DENY AN APPLICATION WITHIN 
SIXTY FIVE (65) DAYS OF ITS ACCEPTANCE BY THE BOARD AS A COMPLETE APPLICATION. A 
SEPARATE FORM ALLOWING AN EXTENSION OR WAIVER TO THIS REQUIREMENT MAY BE 
SUBMITTED BY THE APPLICANT.  
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CHECK LIST FOR MINOR SITE PLAN REVIEW,  
MINOR SUBDIVISON AND LOT LINE ADJUSTMENT  

 
APPLICANT TRC REQUIRED EXHIBITS, SEE REGULATION 6.6.2.4 

  a) The name and address of the property owner, authorized agent, the person 
or firm preparing the plan, and the person or firm preparing any other data 
to be included in the plan. 

  b) Title of the site plan, subdivision or lot line adjustment, including Planning 
Board Case Number. 

  c) Scale, north arrow, and date prepared. 

  d) Location of the land/site under consideration together with the names and 
address of all owners of record of abutting properties and their existing use. 

  e) Tax map reference for the land/site under consideration, together with those 
of abutting properties. 

  f) Zoning (including overlay) district references. 

  g) A vicinity sketch showing the location of the land/site in relation to the 
surrounding public street system and other pertinent location features within 
a distance of 1,000-feet. 

  
h) For minor site plan review only, a description of the existing site and 

proposed changes thereto, including, but not limited to, buildings and 
accessory structures, parking and loading areas, signage, lighting, 
landscaping, and the amount of land to be disturbed. 

  
i) If deemed necessary by the Town Planner, natural features including 

watercourses and water bodies, tree lines, and other significant vegetative 
cover, topographic features and any other environmental features which are 
significant to the site plan review or subdivision design process. 

  
j) If deemed necessary by the Town Planner, existing contours at intervals not 

to exceed 2-feet with spot elevations provided when the grade is less than 
5%.  All datum provided shall reference the latest applicable US Coast and 
Geodetic Survey datum and should be noted on the plan. 

  
k) If deemed necessary by the Town Planner for proposed lots not served by 

municipal water and sewer utilities, a High Intensity Soil Survey (HISS) of 
the entire site, or portion thereof.  Such soil surveys shall be prepared and 
stamped by a certified soil scientist in accordance with the standards 
established by the Rockingham County Conservation District.  Any cover 
letters or explanatory data provided by the certified soil scientist shall also 
be submitted. 

  l) State and federal jurisdictional wetlands, including delineation of required 
setbacks. 

  m) A note as follows:  “The landowner is responsible for complying with all 
applicable local, State, and Federal wetlands regulations, including any 
permitting and setback requirements required under these regulations.” 

  n) Surveyed exterior property lines including angles and bearings, distances, 
monument locations, and size of the entire parcel.  A professional land 
surveyor licensed in New Hampshire must attest to said plan. 
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  o) For minor site plans only, plans are not required to be prepared by a 
professional engineer or licensed surveyor unless deemed essential by the 
Town Planner or the TRC. 

  p) For minor subdivisions and lot line adjustments only, the locations, 
dimensions, and areas of all existing and proposed lots. 

  q) The lines of existing abutting streets and driveways locations within 100-
feet of the site. 

  r) The location, elevation, and layout of existing catch basins and other 
surface drainage features. 

  s) The footprint location of all existing structures on the site and approximate 
location of structures within 100-feet of the site. 

  t) The size and location of all existing public and private utilities. 

  u) The location of all existing and proposed easements and other 
encumbrances. 

  v) All floodplain information, including contours of the 100-year flood elevation, 
based upon the Flood Insurance Rate Map for Exeter, as prepared by the 
Federal Emergency Management Agency, dated May 17, 1982. 

  w) The location of all test pits and the 4,000-square-foot septic reserve areas 
for each newly created lot, if applicable. 

  
x) The location and dimensions of all property proposed to be set aside for 

green space, parks, playgrounds, or other public or private reservations.  
The plan shall describe the purpose of the dedications or reservations, and 
the accompanying conditions thereof (if any). 

  
y) A notation shall be included which explains the intended purpose of the 

subdivision.  Include the identification and location of all parcels of land 
proposed to be dedicated to public use and the conditions of such 
dedications, and a copy of such private deed restriction as are intended to 
cover part of all of the tract. 

  z) Newly created lots shall be consecutively numbered or lettered in 
alphabetical order.  Street address numbers shall be assigned in 
accordance with Section 9.17 Streets of these regulations. 

 
 
 
 

 
 
 
 

aa) The following notations shall also be shown: 
• Explanation of proposed drainage easements, if any 
• Explanation of proposed utility easement, if any 
• Explanation of proposed site easement, if any 
• Explanation of proposed reservations, if any 
• Signature block for Board approval as follows: 

 
Town of Exeter Planning Board 
_____________________     _____             
Chairman                     Date 
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August 28, 2023 
Chairman 
Town of Exeter Planning Board 
10 Front Street 
Exeter, NH 03833   
 
RE: Proposed Open Space Condominium Development at 12 Little River Road 
 Tax Map 0062 Lot #: 90 
  
Dear Members of the Board: 
This is written to formalize a request for waivers specific to the design for the referenced 
subdivision application.  
 
Your petitioner seeks the following relief: 

1. We respectfully request a waiver to Subdivision Regulations Section 11.2.8 which 
requires a 50-foot vegetated buffer strip from the perimeter of the parent tract with the 
first 25’ to remain in its natural state. The submitted design proposes 25’ of vegetated 
buffer with enhanced plantings (none currently exist) to screen the proposed homes from 
the abutting residents on Penn Lane. We feel the waiver is justified as:  
 

13.7.1 The proposal will serve to reduce the visual impact to the abutting parcels on Penn Lane 
by infilling/planting the 25’ vegetated buffer to enhance screening, therefore granting of 
the waiver will not be detrimental to public health, safety or welfare, nor could it be 
deemed injurious to other property.  
 

13.7.2 The conditions upon which this request is made are largely due to the fact that in prior 
development of the parcel for the church, the 50’ buffer was nearly entirely disturbed and 
cleared. The proposal will serve to improve screening to the abutting parcels where 
virtually no treed buffer exists. This is unique to the parcel and no generally applicable to 
other properties. The resultant houses will result in development that is consistent with 
the abutting neighborhood. 

 
13.7.3 Due to the physical topography & surroundings and associate wetland setback/buffers, 

and the fact that the perimeter buffer was previously disturbed, it would appear that more 
impacts to features such as wetland buffers would be realized to hold the 50’ buffer along 
the referenced parent parcel property line. This would result in a hardship if the strict 
letter of the regulations is carried out, e.g., it is not a matter if mere convenience. 
 

13.7.4 The waiver would not be contrary to the spirit and intent of the regulations as it is 
expressly allowed in the cited section of the regulations. The perimeter buffer was 
adopted for the purpose of preserving green space, buffering incompatible uses, and 
lessening the impact of development. It seems clear the intent was not to adopt this 
regulation to reduce density, which would be expressly contrary to the regulations. 
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13.7.5 The proposed waiver does not propose to vary the provisions of the Zoning Ordinance or 

Master Plan. This is demonstrated by the facts cited above, particularly the fact that more 
vegetative screening will be provided to the existing abutting parcels than exists 
currently. 
 

Thank you for your consideration. 
Very truly yours, 
BEALS ASSOCIATES, PLLC 
 

Christian O Smith 
 
Christian O. Smith, PE  
Principal  



 
   
August 28, 2023 
Chairman 
Town of Exeter Planning Board 
10 Front Street 
Exeter, NH 03833   
 
RE: Proposed Open Space Condominium Development at 12 Little River Road 
 Tax Map 0062 Lot #: 90 
  
Dear Members of the Board: 
This is written to formalize a request for waivers specific to the design for the referenced 
subdivision application.  
 
Your petitioner seeks the following relief: 

1. We respectfully request a waiver to Subdivision Regulations Section 9.3.2. which 
requires a stormwater management evaluation and report be submitted as part of the 
development application. The submitted design results in a reduction of 11,1410 s.f. of 
impervious surface on the parcel, and the entire parcel drains away from Penn Lane due 
to existing topography and toward wetland systems and the Little River. We feel the 
waiver is justified as:  
 

13.7.1 The proposal will reduce overall stormwater flow from the parcel under any given storm 
due to the reduction of impervious area (32,429 s.f. existing & 21,280 s.f. proposed), 
therefore granting of the waiver will not be detrimental to public health, safety or welfare, 
nor could it be deemed injurious to other property.  
 

13.7.2 The conditions upon which this request is made expressly due to the fact that the 
proposed development will result in a reduction of stormwater leaving the property 
during any analyzed storm event. This is unique to the parcel/proposal and no generally 
applicable to other properties. 

 
13.7.3 Due to the physical topography & surroundings, and the fact that stormwater peak flows 

and volumes will be reduced based on the 34% reduction in impervious surface, a 
drainage analysis is quite simply not warranted. This would result in a hardship if the 
strict letter of the regulations is carried out as no new information would result from such 
an analysis, e.g., it is not a matter if mere convenience. 
 

13.7.4 The waiver would not be contrary to the spirit and intent of the regulations as it is clear 
the proposed development will result in a reduction of impervious surface area and add 
vegetation (including trees in the 25’ perimeter buffer). The Stormwater Management 
Standards for Post Construction regulation was adopted for the purpose of protecting 
local natural resources from degradation and prevent adverse impacts to adjacent 
and downstream land, property, facilities and infrastructure. It seems clear that the 
reduction in impervious and stormwater flows/volume upholds this intent. 
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13.7.5 The proposed waiver does not propose to vary the provisions of the Zoning Ordinance or 

Master Plan. This is demonstrated by the facts cited above, particularly the fact that more 
vegetative planting and reduced impervious area will be provided as part of this proposed 
development. 
 

Thank you for your consideration. 
Very truly yours, 
BEALS ASSOCIATES, PLLC 
 

Christian O Smith 
 
Christian O. Smith, PE  
Principal  



ABUTTERS LIST  
FOR 

NH-1364 12 LITTLE RIVER RD–MUKARKAR    EXETER, NH 
DATE August 29, 2023 

SUBJECT PARCEL 

TAX MAP/LOT OWNER OF RECORD
62-90 CALVARY BAPTIST 

12 LITTLE RIVER RD 
EXETER, NH 03833 

62-90-1 
  TYLER J. PETERS 
  OLIVIA MICHAUD 
  12A LITTLE RIVER RD. 
  EXETER, NH 03833  

ABUTTERS 

TAX MAP/LOT OWNER OF RECORD
62-69 JANE CADWELL 

20 MAIN ST 
EXETER, NH 03833 

62-68 ROBERT & CATHY FOLSTER 
5 MILLSTREAM DR. 
EXETER, NH 03833 

62-67 ROBERT MIKE-MAYER 
7 MILLSTREAM DR. 
EXETER, NH 03833 

62-84 KENNETH CRUZ 
39 BRENTWOOD RD. 
EXETER, NH 03833 

62-85 MARILYN & VINCENT FREDETTE 
37 BRENTWOOD RD. 
EXETER, NH 03833 

62-89 GEOFFREY LAKE 
8 LITTLE RIVER RD. 
EXETER, NH 03833 

62-99 JAMES & KATHLEEN TAYLOR 
8 PENN LN. 
EXETER, NH 03833 



ABUTTERS LIST  
FOR 

NH-1364 12 LITTLE RIVER RD–MUKARKAR    EXETER, NH 
DATE August 29, 2023 

62-91 KRIS & KAREN WEEKS 
7 PENN LN. 
EXETER, NH 03833 

62-92 TIFFANY & BLAGOJCHO MITEVSKI 
5 PENN LN. 
EXETER, NH 03833 

62-93 JULIE & JAMES OSBURN 
3 PENN LN. 
EXETER, NH 03833 

62-94 JILLIAN BURNS 
1 PENN LN. 
EXETER, NH 03833 

62-95 BARBARA SEYMOUR 
5 WALLACE RD. 
EXETER, NH 03833 

62-107 HERBERT SMITH &  
MARIAN GOODING-SMITH 
17 BRENTWOOD RD. 
EXETER, NH 03833

62-111 PATRICIA WASHBURNE REV. TRUST 
PATRICIA WASHBURNE TRUSTEE 
39 BOWVIEW DR. 
STRAFFORD, NH 03884 

55-3 UNIT 1 SEACOAST EARLY LEARNING CENTER 
REAL ESTATE DEV. LLC. 
5 MCKAY DR. 
EXETER, NH 03833 

55-3 UNIT 2 INTEGRITY VENTURES INC. 
21 RED FOX LN 
BARRINGTON, NH 03825 

55-3 UNIT 3 COLCORD POND ASSOCIATES LLC 
80 NASHUA RD. SUITE 24 
LONDONDERRY, NH 03053 



ABUTTERS LIST  
FOR 

NH-1364 12 LITTLE RIVER RD–MUKARKAR    EXETER, NH 
DATE August 29, 2023 

PROFESSIONALS

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

SOIL SCIENTIST 

SURVEYOR 

APPLICANT 

GOVE ENVIRONMENTAL 
8 CONTINENTAL DR. BLDG. 2 UNIT H 
EXETER, NH 03833 

MCENEANEY SURVEY ASSOCIATES  
24 CHESTNUT ST,  
DOVER, NH 03820

GRANITE STATE CONSTRUCTION 
SERVICES LLC. 
ATTN: SAM MUKARAKAR 
34 AUBURN ST.  
EXETER, NH 03833 
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Exeter Planning Board,         October 16, 2023 
David Sharples, Town Planner 
Town Planning Office, Town of Exeter  
10 Front Street 
Exeter, NH 03833 
 
Ref: 12 Little River Road Residential Development 
 
 Dear Mr., Chairman & Members of the Board:  
We are in receipt of a review letter from Underwood Engineers, dated Sept. 22, 2023 and we offer 
the following responses to the noted comments.  Each comment is followed by our response in bold. 

General 
1.   The field survey and wetlands delineation were performed over two years ago. Confirm that the 

delineation remains accurate and that the site was evaluated for vernal pools. 
Response: Gove Environmental Services, Inc. were onsite 8-1-23 & confirmed or slightly modified 
the wetland delineation at that time.  

2. A wetlands scientist stamp should be added to the final plan set. 
Response: The stamp will be provided. 

3. We note the letter of explanation refers to the access as a "private common driveway". Per Town of 
Exeter subdivision regulation 9. 17.10.B, it will be a private road. 
Response: Noted. 

4. Several sheets refer to a '·Use Easement for Map 62 Lot 101 see Note 5(e)" however Note 5(c) indicates 
the easement is for Lot 91, which appears to be correct. Confirm and revise as appropriate. 
Response: Notation has been revised. 

5. The applicant may wish to seek direction from insurance carriers as to the insurability of this easement 
within the limits of the condominium as proposed. 
Response: The developer will review this with their carrier. 

6. A couple of sheets reference RCRD Plan D-18065, however the plan is D-10865.  Correct the reference 
where possible. 
Response: Notation has been revised. 

7. Shoreland and Wetland Buffers are not shown and/or labeled on a number of sheets.  Add them to all 
applicable sheets, including the Yield Plan. 
Response: The setbacks have been provided and labeled. 

 
Cover Sheet 
8. A plan set date should be added. 

Response: Date added  
9. The list of permits should also include EPA COP. 

Response: This has been added. 
 
Existing Conditions Plan 
10. The existing conditions plan should be updated to reflect current conditions, including the parcel 
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boundaries as they are currently. 
Response: Please see revised plan sheets from McEneaney Survey with corrected information. 

11. Add the date of the wetland delineation. 
Response: This has been added to the plan. 

12. Add all existing water and sewer services and mains including the size, materials, and inverts. if 
known. 
Response: Service locations were not able to be provided by Exeter DPW (though water valves, 
etc. are depicted where visible on the ground). 

13. The electrical service to the church is indicated as underground, whereas it is indicated as overhead 
on other plans. Coordination is needed. 
Response: The service has been corrected to UGE where applicable. 

 
Lot Lin e Adjustment Plan 
14. All building setback lines for both Lots 90-0 and 90-1 should be shown. Setback lines for 90-0 should 

reflect the single-family open space standards. 
Response: Setbacks are shown as requested. 

15. The water service for the existing house  on Lot  90-1  is not  shown (on any  plans).  lt is unclear 
how/if this project affects it. 
Response: Again, definitive locations of services were not found by Exeter DPW. Based on the 
water shut-off location, it appears it will not affect the proposed development. 

16. The proposed sewer line to 90-0 crosses the proposed property line onto 90- 1, so a sewer 
easement line should be added. 
Response: The main has been edited to eliminate the former encroachment. 

 
Yield Plan 
17. Parcel 90-1, being under separate ownership, cannot be incorporated into the yield plan unless the 

lots will be consolidated or the application is combined to include the appropriate information and 
signatures. 
Response: The plans have been revised to remove the other lot (90-1) from the yield per the 
Planning Dept. 

18. The dimensions of the cul-de-sac and ROW limits, as well as the horizontal curve radii should be 
labeled. 
Response: The design is for yield plan purposes only; the suggested dimensioning has been added. 

19. The ROW does not contain 50' in width near its intersection with Little River and Pen Lane. 
Response: The perimeter boundary is existing & a variance was approved for frontage for the two 
parcels in ‘2021. 

20. The easement servicing Lot 91 encroaches into the depicted ROW. Please confirm the intent of the 
easement can be preserved as shown without disturbance if the road were to be built as shown. 
Response: There would be no change to the existing drive except to reduce the pavement width 
near the northerly end of the easement. No change in topography would be necessary. 

21. The proposed road should be centered in the ROW with the edge of pavement running parallel with 
the ROW lines. 
Response: The intent is to use the existing Drive which is already established. Centering the 
pavement within the ROW is not a requirement. 

22. Add a frontage table or label the proposed frontages. 
Response: A table has been added. 

23. It appears that a significant portion of the useable area of Lots 1-4 are encumbered by the utility 
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easement crossing the parcel. Please depict the actual buildable area with hatching or other means. 
Response: A possible building has been added per planning comments. 

 
Demolition Plan 
24. Show the existing water services.  Note water services to be abandoned must be discontinued at the 

main per Town of Exeter regulations. 
      Response: See prior responses regarding water services. The note appears a s#15 on the sheet. 

25. The silt fence should  be adjusted  around the comer of the pavement  and  fence to be removed 
within the wetland buffer. 
Response: The silt fence has been revised. Per the TRC hearing, disturbance can encroach up to 25’ 
into the wetland buffer with no requirement for a CUP. 

26. Indicate removal of the shed, if applicable. 
Response: Noted. 

27. Slow the proposed tree line and list the area of disturbance. 
Response: The proposed tree line is shown and amount of disturbance added. 

 
Site Plan 

28. Label the proposed entrance radius from Pen Lane. 
Response: The entrance is existing and to remain. 

29. Add the proposed area of disturbance to Note 7. 
Response: The note has been revised. 

30. Label the geometry of the proposed roadway. 
Response: Roadway math has been added. 

31. Radii should be shown at the driveways. 
Response: A curve has been added to the driveways. 

32. If a mail kiosk is required, show the location, and add a pull-over area. 
Response: A kiosk and apron has been added as requested. 

33. Indicate the location of the proposed road name sign. 
Response: Added to profile sheet. 

34. If any of the units will have decks or patios outside of the general footprint shown, they should be 
added to the plan. 
Response: It is our understanding the developer reserves to have patios set at finish grade and 
decks are not proposed. 

35. Trash collection was discussed at the TRC meeting on 9/21123, and it was indicated there will be 
individual private trash collection in lieu of a common dumpster. 
Response: Noted. 

36. While we realize there will be little traffic on this private road and at low speed, we are concerned 
about the sight distance at driveway #2, especially in winter with plow piles lining the road. Please 
confirm adequate sight distance. 
Response: The driveway location has been revised as discussed at the TRC hearing. 

37. It appears as though a car backing out of the driveway at #5 would need to utilize the driveway to 
#3 to tum around. Please confirm adequate turning area is provided. Pervious pavers or similar 
was discussed as a turnaround solution at the TRC meeting. 
Response: A turn out has been added as discussed. 

 
Grading and Drainage Plan 

38. The project proposes work inside the shoreland protection zone requiring a Shoreland Permit as 
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well as the possibility of Alteration of Terrain if the disturbance area exceeds 50,000 SF.  Confirm 
the limits of work and permitting obligations. 
Response: No work is proposed within the 250’ SPZ & the area of disturbance proposed is 
48,920 sf. 

39. Finished floor elevations and grading around houses should be added. 
Response: Sill elevations and additional grading has been added to the profile sheet. 

40. One-foot contours and/or spot grades may be necessary due to the flat nature of the site. 
Response: With the additional grading and unknit sill elevations depicted, we feel the design 
intent has been clarified. 

41. The grade drops off steeply at the end of the road, over 8% sloping towards Unit #5. Confirm the 
intent. 
Response: The grading of the driveway for unit 5 blends into the roadway. There is no steep 
grade proposed between them.  

42. The proposed roadway profile appears to be sloping back to Pen Lane. In winter, when snow curb 
is present, drainage will be trapped and will follow the slope to the Town's ROW.  Please address. 
Response: This is case in the existing condition as well and a reduction in overall impervious area 
to the ROW of approximately 300 s.f. is proposed. 

 
Profile and Utility Plan 

43. It appears that the profile provided is intended to be the road profile with the sewer profile 
imposed on it, despite the alignments not being co-parallel. Please note the NHDES requires a 
separate sewer profile for the Sewer Connection Permit. 
Response: The sewer has been revised and profile is used for both. 

44. The SMH rim elevations are shown at the same finished grade elevation as the centerline of the 
road. Please adjust. 
Response: See previous response. 

45. Related to comments immediately above, the rim elevation of SMH A appears to be approximately 
71' per the proposed grading. Cover over much of the sewer main length appears to be below DES 
requirements. At the tie-in to the existing sewer manhole, less than 3' of cover is achieved, and 
there may be less at SMH A. The minimum pipe slope for 8" sewer is 0.004. 
Response: The proposed sewer lines are in place of the old services. Rigid insulation is specified 
for the limited cover. The proposed slope for the 6” lines is proposed at 0.006’/’ as required. 

46. Per comment #41 above, it appears the sewer service to Unit 5 may need to be a pressure service. 
Please clarify. UE notes that all the proposed units may be better served with pressure sewer. 
Response: See previous response & response to #41. A gravity service will work as proposed. 

47. Comments regarding location and method of connection to the existing water main are being 
deferred to the Town of Exeter Public Works Department. 
Response: Noted. 

48. Typically, the Fire Department prefers that hydrant(s) not be at the end of the run, or as close to 
the buildings, as is proposed. Consider relocating the water main terminus and hydrant off the 
pull-out north of SMH A and running dedicated service lines for the units. Further comment 
regarding hydrant location is deferred to the Fire Department. 
Response: The hydrant has been revised per coordination with Exeter Fire. 

 
Detail Sheets 

49. The following details should be added at a minimum: 
• Lined concrete washout pit 
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Response: A detail has been added. 
• Slope stabilization 
Response: None proposed. 
• Concrete dumpster pad, if applicable 
Response: None proposed. 

 
Storm water Design and Modeling 

50. PTAP Database: This project requires registration with the PTAP Database. The Applicant is 
requested to enter project related stormwater tracking information contained in the site plan 
application documents using the Great Bay Pollution Tracking and Accounting Program (PTAP) 
database (www.unh.edu/unhsc/ptapp) and submit the information with the resubmitted response 
to comments. 
Response: Submitted herewith. 

 
 

 
 

Thank you for your timely and professional review of the submitted plans. We hope the information 
provided address your concerns.  Please feel free to contact our office if you have any additional 
question and/or comments. 

Very Truly Yours,   

BEALS ASSOCIATES, PLLC 

 

Christian O. Smith 
Christian O. Smith, PE 
Principal 

http://www.unh.edu/unhsc/ptapp)








GOVE ENVIRONMENTAL SERVICES, INC. 
October 11, 2023 

 

To:  Christian Smith 

 Beals Engineering 

 

Subject: 12 Little River Road  

Exeter, NH 

 

Re: Site Review and Shoreland Documentation Review 

 

Christian,  

 

This letter is to provide updated documentation related to the wetland delineation of the subject 

property located on 12 Little River Rd, in Exeter NH as well as confirmation of the previously 

submitted Shoreland District boundary interpretation. The site was initially reviewed on April 

27, 2021 at which time the entire property was delineated for the limits of jurisdictional wetlands 

(see attached wetland delineation letter dated: December 9, 2021). An additional site review was 

conducted on August 1, 2023 at the request of the land owner. The result of the delineation 

review conducted by James Gove NH CWS & CSS resulted in the removal of two wetland flags 

that included an area where the soils identified did not meet the required soil characteristics to be 

determined as hydric. The adjusted wetland mapping is attached.  

 

The additional documentation reviewed associated with this subject property included a letter 

dated December 15, 2021 that references the interpretation by Brenden Walden NH CWS 

utilizing a review of the zoning ordinance and additional field observations to provide evidence 

of natural discontinuities that exist between the Little River and the contiguous freshwater 

wetland. After a review of the documentation the interpretation was determined to still be 

accurate per the current zoning criteria. 

 

 This concludes the review of the Exeter Shoreland Protection District documentation and 

documentation of the current wetland delineation. If there are any other questions or if you feel I 

can be of assistance in clarifying any of the provided information please feel free to contact me 

via email at bwalden@gesinc.biz.   

 

 

 

 

Brenden Walden 

Business Manager & Wetland Scientist #297 

Gove Environmental Services 

 

Attachments: 

  Wetland Delineation Letter 

  Wetland A Revision 

  Shoreland District Letter 



GOVE ENVIRONMENTAL SERVICES, INC. 
WETLAND DELINEATION LETTER 

  



GOVE ENVIRONMENTAL SERVICES, INC. 
 
December 9, 2021 

 

Subject: Wetland Delineation Report  

  12 Little River Road, Exeter, NH 
 

Dear Christian Smith, 

 

Per your request, this letter is to verify that Gove Environmental Services, Inc., performed a site inspection to 

identify wetlands on the subject properties located on Tax Map 62 Lots 90 on 12 Little River Road, in Exeter, NH. 

Wetlands were evaluated utilizing the following standards: 

1. US Army Corps of Engineers Regional Supplement to the Corps of Engineers Wetland Delineation 

Manual:  Northcentral and Northeast Region, Technical Report ERDC/EL TR-12-1 (January 

2012). 

2. Field Indicators for Identifying Hydric Soils in New England – Version 4, June 2020. New 

England Hydric Soils Technical Committee.  

3. US Army Corps of Engineers National Wetland Plant List, 2018. 

4. Classification of Wetlands and Deepwater Habitats of the United States. 

USFW Manual FWS/OBS–79/31 (1979). 

 

Brenden Walden performed the site inspection on 4/27/2021. During the site inspection there were four areas of 

wetland identified and delineated. These areas were demarked with pink “Wetland Delineation” flagging with the 

observed high-water mark along the boundary of the little river delineated by blue flagging. The four wetland areas 

on the subject property are all isolated from one another as there are significant topographical breaks between them. 

Wetland are identified on the sketch as well as the survey plan attached as Wetland A, B, C, & D.  

Wetland A is a large forested/scrubshrub wetland that extends off site to the north east. This area contained poorly 

drained soils along the wetland boundary as well as advantageous root systems from the restive soil clay soils. 

Wetland B which is an isolated depression adjacent to wetland A with poorly drained soils and water-stained leaves 

with minimal vegetation. Wetland C along the northern property boundary exists with a portion of the utility right of 

way for the gas line. This area is primarily forested along the boundary with emergent vegetation within the 

maintained right of way. This wetland area does extend slightly off property to the north but does not have any 

connection to the little river to the west. Wetland D consists of both the little river and the scrubshrub wetland 

system that extends to the east and drains into the little river. This area is extremely rocky and has extensive wetland 

vegetation including red oak, winterberry, highbush blueberry, royal fern and cinnamon fern. 

 

 

This concludes the wetland delineation report.  If I can be of further assistance, please feel free to contact me at 

(603) 778-0644. 

 

Sincerely, 

 

Brenden Walden 

Business Manager & Wetland Scientist  

Gove Environmental Services, Inc. 

 

Enc.  Wetland Sketch 

 Surveyed Existing Conditions Plan 
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GOVE ENVIRONMENTAL SERVICES, INC. 
  WETLAND A REVISION 
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GOVE ENVIRONMENTAL SERVICES, INC. 
SHORELAND DISTRICT LETTER 

 



GOVE ENVIRONMENTAL SERVICES, INC. 
 
GES Project Number: 2021103 

 

 

12 Little River Road, Tax Map 62 Lot 90 

 
ESTABLISHMENT OF THE EXETER SHORELAND PROTECTION DISTRICT PER 

SECTION 9.3 OF THE EXETER ZONING ORDINANCE 

 

 
The Town of Exeter adopted the Shoreland Protection District to protect, maintain, and enhance 

the water of the Exeter River, its tributaries, and the Water Works Pond in the Town of Exeter. 

The subject property boarders the Little River along the entire western limit of the subject 

property. Per Section 9.3.3 A. 2. the district boundary “In addition, the area of land within 150 

feet horizontal distance of the seasonal high-water level of all perennial brooks and streams 

within the Exeter River Watershed and all other perennial brooks and streams” which would 

include the Little River.  

 

Precise locations of the district boundaries are defined in Section 9.3.2 B Contiguous Wetland: 

“A wetland which extends landward from its adjacent waterbody to a point where a natural or 

manmade discontinuity exists. Contiguous wetlands include bordering wetlands as well as 

wetlands that are situated immediately above the ordinary highwater mark and above the normal 

hydrologic influence of their adjacent waterbody. The lateral extent of a contiguous wetland 



GOVE ENVIRONMENTAL SERVICES, INC. 
 

depends upon the existence of a discontinuity. Man-made discontinuities include dikes and 

barriers such as roads, etc. Natural discontinuities may be river berms, beach dunes, abrupt slope 

changes or abrupt changes in the soil material.” 

 

Based upon the above definitions, Brenden Walden, of GES, Inc. preformed a wetland 

delineation on April 27th, 2021, evaluating the entire subject property. A second field assessment 

was done on December 7th, 2021, to gather additional notes to accurately review of the wetlands 

previously identified on the subject property to determine the lateral extent of the contiguous 

wetlands. 

 

The observed high-water mark of the Little River was identified and delineated along the western 

property boundary. A contiguous freshwater wetland does extend to the east of this boundary 

however there is a natural slope change between these two areas that establishes the natural 

discontinuity between the freshwater wetland and the adjacent waterbody. This is evident by the 

displayed topographic change depicted on the existing conditions plan.  

 

Moving west to east (left to right) on the supplied survey plan, a wetland was identified along the 

northern property boundary that extends off site. This delineated area was reviewed during the 

second site visit to determine connectivity to adjacent wetlands that may be contiguous to the 

Little River. During the site visit it was determined that this area has natural discontinuities both 

in soil profiles, poorly drained soil within the freshwater wetland to surrounding upland soils as 

well as steep topographical changes prevent this area from being contiguous with the Little 

River. Moving to the east there is a larger wetland that does extend off site and a small isolated 

depression adjacent to it. This large wetland system has significant distance between it and the 

Little River with steep topographical and soil profile changes between wetland and upland.  

 

The Shoreland Protection District shown on the Existing Conditions plan was derived by the 

documentation above describing the natural discontinuities present between the wetlands 

delineated onsite and the delineated high-water mark associated with the Little River. 

 

This concludes the review of the Exeter Shoreland Protection District. If there are any other 

questions or if you feel I can be of assistance in clarifying any of the provided information please 

feel free to contact me via email at bwalden@gesinc.biz.   

 

 

 

 

Brenden Walden 

Business Manager & Wetland Scientist 

Gove Environmental Services 

 

 

mailto:bwalden@gesinc.biz
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November 6, 2023 

 

Mr. David Sharples, Town Planner 

Town Planning Office, Town of Exeter 

10 Front Street 

Exeter, NH  03833 

 

Re: 12 Little River Road Residential Development 

Design Review Engineering Services 

Exeter, New Hampshire     

     

Site Information: 

 

 Tax Map/Lot#: 90 / 0 

 Address:  12 Little River Road 

 Lot Area:  5.01 Acres 

 Proposed Use:  Residential 

 Water:   Town 

 Sewer:   Town 

 Zoning District: R-2 

Applicant: Granite State Construction Services 

Design Engineer: Beals Associates  

   

Application Materials Received: 

• Site plan set entitled “Colcord Meadow Residential Site Plan” revised October 10, 2023 

prepared by Beals Associates 

• Response letter dated 10/16/23 prepared by Beals Associates 

  

Dear Mr. Sharples: 

Based on our review of the above information, in addition to comments provided by the Town, we 

offer the following comments in accordance with the Town of Exeter Regulations and standard 

engineering practice.  

Please note that comments from Review #1 that have been addressed satisfactorily have been 

removed and only outstanding or new comments are presented below. 

 

Lot Line Adjustment Plan 

16. The proposed sewer line crosses the proposed property line between 90-0 and 90-1, a sewer 

easement will be required. 

Review No. 2 
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David Sharples 

November 6, 2023 

  

N:\PROJECTS\EXETER, NH\REALNUM\2992 12 Little River Rd Res 
Development\Correspondence\Little River Rd Review 2.docx 
  

Initial Response: The main has been edited to eliminate the former encroachment. 

Follow-up:  The sewer main still crosses onto Parcel 90-1 at approximately station 1+00, 

so a sewer easement is still necessary. 

 

Yield Plan 

17. Original Comment:  Parcel 90-1, being under separate ownership, cannot be incorporated 

into the yield plan unless the lots will be consolidated or the application is combined to 

include the appropriate information and signatures.  

Initial Response: The plans have been revised to remove the other lot (90-1) from the yield 

per the Planning Dept. 

Follow-up:  The proposed ROW is still taking a portion of Parcel 90-1.  UE acknowledges 

that the portion being taken is captured within an established “Shared ROW” however the 

ROW is not defined in terms of limits or restrictions nor is there any clear right or 

obligation on either party to upgrade, change the use or maintain it. For example, the 

proposed mail kiosk is on Lot 90-1.  The validity of the Yield Plan relies on the concurrence 

of Lot 90-1 to yield the land within the ROW to the Town for the proposed (Yield Plan) 

road. Further comment is deferred to the Planning Board. 

 

20. Original Comment:  The easement servicing Lot 91 encroaches into the depicted ROW. 

Please confirm the intent of the easement can be preserved as shown without disturbance 

if the road were to be built as shown.   

Initial Response: There would be no change to the existing drive except to reduce the 

pavement width near the northerly end of the easement. No change in topography would 

be necessary. 

Follow-Up: The response does not appear to address the comment.  The intent of a Yield 

Plan to portray a conventional sub-division layout that could be permitted in order to 

establish the base level of potential units.  The Applicant is relying on land that is not within 

their control to establish a conceptual ROW.  It appears unlikely that the Town of Exeter 

would be inclined to accept the easement within their ROW if this roadway were proposed 

conventionally, bringing the Yield Plan’s validity into question. We defer further comment 

to the Planning Board. 

 

21. Original Comment:  The proposed road should be centered in the ROW with the edge of 

pavement running parallel with the ROW lines. 
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David Sharples 

November 6, 2023 

  

N:\PROJECTS\EXETER, NH\REALNUM\2992 12 Little River Rd Res 
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Initial Response: The intent is to use the existing Drive which is already established. 

Centering the pavement within the ROW is not a requirement. 

Follow-Up:  The intent of the project is clear, however the shift in the roadway is directly 

related to the easement per comment 20 above.   

 

Grading and Drainage Plan 

42. Original Comment:  The proposed roadway profile appears to be sloping back to Pen Lane.  

In winter, when snow curb is present, drainage will be trapped and will follow the slope to 

the Town’s ROW.  Please address.  

Initial Response: This is case in the existing condition as well and a reduction in overall 

impervious area to the ROW of approximately 300 s.f. is proposed. 

Follow-Up:  Response Noted.  Deferring to the existing condition, while also proposing an 

increase in paved area to accommodate the mail kiosk, is contrary to addressing the 

potential for stormwater and ice on the proposed roadway is not an appropriate proposal. 

The final project should include a new driveway to the existing street, with suitable 

stormwater run-off measures, to provide a suitable starting point for Lot 90-1 and the new 

condominium residents to begin their new relationship, rather than passing existing 

problems along to the new residents.   

 

Profile and Utility Plan 

45. Original Comment:  Related to comments immediately above, the rim elevation of SMH 

A appears to be approximately 71' per the proposed grading. Cover over much of the sewer 

main length appears to be below DES requirements. At the tie-in to the existing sewer 

manhole, less than 3' of cover is achieved, and there may be less at SMH A. The minimum 

pipe slope for 8" sewer is 0.004.  

Initial Response: The proposed sewer lines are in place of the old services. Rigid insulation 

is specified for the limited cover. The proposed slope for the 6” lines is proposed at 0.006’/’ 

as required. 

Follow-Up: The proposed sewer run is shown with only 2.5’of cover throughout most of 

the run. Even with extra insulation, this is risky. The Town’s DPW has indicated they will 

not accept a sewer with the limited cover shown. It appears to UE there are two options. A 

pressure sewer could be proposed, or the elevation of the roadway and homes can be raised. 
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Stormwater Design and Modeling 

48. PTAP Database: This project requires registration with the PTAP Database. The draft 

PTAP submission has been reviewed and satisfies stormwater treatment requirements.   

 

NEW COMMENTS 

Existing Conditions Plan 

51. Note 5. D) identifies the Shared Private Right of Way as shown on Reference Plan 2, 

however the correct reference is Reference #1 D-43143.   

52. The intent or limitations of the Shared Private Right of Way is not defined on Plan D-43143 

and it is unclear to UE if the Applicant has the authority/right to propose an expanded use 

or propose improvements or modifications within the contexts of comments 17, 20, and 21 

concerning the Yield Plan above. Moving forward, the rights, limitations and 

responsibilities of the Shared ROW must be defined adequately as there will be 

disproportional use between the respective owners once the Condominium is constructed. 

Site Plan 

53. The project proposes work on Parcel 90-1 outside of the Private Right of Way, 

approximately Sta 1+60 Left.  

 

A written response is required to facilitate future reviews. Please contact us if you have any 

questions. 

 

Very truly yours, 

 

UNDERWOOD ENGINEERS, INC. 

 

         
         

Allison M. Rees, P.E.      Robert J. Saunders, P.E. 

Project Manager      Senior Project Engineer 

 

AMR:scc   
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TOWN OF EXETER 1 

PLANNING BOARD 2 

NOWAK MEETING ROOM 3 

OCTOBER 14, 2021 4 

APPROVED MINUTES 5 

I.  PRELIMINARIES: 6 

 7 

BOARD MEMBERS PRESENT BY ROLL CALL:  Vice-Chair Aaron Brown, Pete Cameron, Clerk, 8 

Gwen English, Jennifer Martel, Molly Cowan, Select Board representative, and Nancy Belanger, 9 

Alternate.  10 

 11 

STAFF PRESENT:  Natural Resource Planner Kristen Murphy 12 

 13 

II.  CALL TO ORDER:  Vice-Chair Brown called the meeting to order at 7:00 PM.  The members 14 

introduced themselves and Vice-Chair Brown noted that all the members present would be 15 

voting tonight.  Kristen Murphy the Natural Resource Planner would be providing the 16 

information from Town Planner Dave Sharples. 17 

 18 

III.  OLD BUSINESS 19 

 20 

APPROVAL OF MINUTES  21 

 22 

September 23, 2021 23 

 24 

Edits were suggested by Ms. English and Mr. Cameron. 25 

 26 

Ms. Belanger motioned to approve the September 23, 2021 Meeting Minutes as amended.  27 

Mr. Cameron seconded the motion.  A vote was taken, all were in favor, the motion passed 6-28 

0-0. 29 

 30 

IV.  NEW BUSINESS 31 

Vice-Chair Brown asked if the Board or Public had any objection to the Planning Board hearing the 32 

request of Exeter Rose Farm for an extension of approval first and no one indicated any objection. 33 

 34 

Exeter Rose Farm, LLC, PB Case #17-27, Request for Extension of Approval (expires 10/26/21) 35 

 36 

Attorney Kevin Baum, with Hoefle, Phoenix, Gormley & Roberts, PLLC presented the request for 37 

an extension for the approval granted in 2019 which expires on 10/26/21. The request letter 38 

from TF Moran dated September 29, 2021 (provided) indicated the request was primarily due 39 

to two pending State permits submitted to the State, currently under review. The approval was 40 
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appealed which caused further delays.  NH Supreme Court order dated October 26, 2020 was 41 

referenced.  Ms. Belanger asked when the extension would be to.  Ms. Murphy indicated they 42 

are seeking an extension for one year which is until 10/26/2022. 43 

 44 

Ms. Murphy noted the applicant appeared before the Conservation Commission at its meeting 45 

Tuesday and was tabled to further evaluate the Planning Board’s discussion concerning the 46 

proposed alternate route.  AoT approval is pending with the AoT Bureau also. 47 

 48 

Vice-Chair Brown noted there have been no significant regulation changes the applicant is not 49 

adhering to.  Mr. Cameron noted he appreciated the applicant appearing to present the 50 

request. 51 

 52 

Ms. Belanger motioned to approve the request of the applicant Exeter Rose Farm, LLC, 53 

Planning Board Case #17-27 be granted until October 26, 2022.  Mr. Cameron seconded the 54 

motion.  A roll call vote was taken Belanger – aye, Cowan – aye, Brown – aye, Cameron – aye, 55 

English – aye, Martel – aye.  The motion passed 6-0-0. 56 

 57 

PUBLIC HEARINGS 58 

1.  The application of Granite State Construction Services, LLC for a minor subdivision of the existing 59 

6.59+/- acre parcel at 12 Little River Road into two lots.   60 

R-2 Single Family Residential zoning district 61 

Tax Map Parcel #62-90 62 

Planning Board #21-8 63 

 64 

Vice-Chair Brown read out loud the Public Hearing Notice and asked Ms. Murphy if the application was 65 

ready for review purposes and she indicated in the affirmative. 66 

 67 

Vice-Chair Brown opened Planning Board Case #21-8. 68 

 69 

Ms. Murphy summarized Town Planner Sharples October 1, 2021 memo.  The applicant is seeking a 70 

minor subdivision of an existing 6.59+/- acre parcel located at 12 Little River Road to create one 71 

additional lot.  The applicant submitted a minor subdivision plan and supporting documents dated 72 

August 5, 2021 (provided).  After staff review it was determined that the initial proposal would require a 73 

variance for street frontage from the ZBA.  The variance was approved on 9/21/21.  A copy of the 74 

decision and meeting minutes were provided.  The applicant submitted revised plans dated 10/1/21 75 

(provided).  There are no waivers being requested and no new comments other than the Town staff 76 

review comments which include: 77 

 78 

 Provide parking calculations for the church parcel to show adequate parking for the church on 79 

the new lot 80 

 Easement/Parking/Lot line adjustment so all church parking is located on the church parcel 81 
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 Roadway maintenance agreement be provided 82 

 83 

Christian Smith from Beals Associates, PLLC presented the application on behalf of the applicant Sam 84 

Mukarakar of Granite State Construction Services, LLC.  Mr. Smith provided handouts to the Board. 85 

 86 

Mr. Smith addressed the staff comments presented by Ms. Murphy.  He noted the ROW was private 87 

property.  Frontage was split between the two parcels with the variance, and each owner has half.  88 

There is a common access easement and joint road maintenance agreement which is boiler plate 89 

(provided) and will be ironed out with the church’s attorney. 90 

 91 

Mr. Smith noted the parking lot is not striped and he can get the required number of stalls for the 92 

existing pavement without any spill into Granite’s property and have a 22’ travel aisle.  The applicant will 93 

renovate and rent the home while the church will exist on the existing lot.  The church can 94 

accommodate seating for 200 visitors and currently has approximately 35 parishioners. 95 

 96 

Vice-Chair Brown opened the hearing for public comment and being none entered deliberations. 97 

 98 

Vice-Chair Brown noted a site walk was not done.  Mr. Smith noted the easement is to provide 99 

landscaping and remains the church’s parcel 15’ setback in.  Vice-Chair Brown asked if the easement 100 

shown was for access and Mr. Smith noted he did not believe that was part of it as the easement does 101 

not touch the pavement. 102 

 103 

Vice-Chair Brown noted the extra pavement on the new lot will not have much if any function.  Mr. 104 

Smith noted it could be removed as it is not needed.  Mr. Smith will add a note to the plan eliminating 105 

the unnecessary pavement on the new lot. 106 

 107 

Ms. Martel asked about conditions of approval. 108 

 109 

Vice-Chair Brown noted the variance for road frontage is significant. 110 

 111 

Ms. English asked about the jurisdictional wetland northwest and if it is disconnected from Little River.  112 

Mr. Smith will confirm this with a wetland scientist.  Ms. Murphy noted the discontinuity in the change 113 

of elevation.  Ms. English agreed the bank is significant.  She also noted that there is a natural break in 114 

the pavement where the pavement would or could be removed on the new lot.  115 

 116 

Mr. Smith noted there are 58 spaces and parking capacity for seating of the church at capacity which will 117 

not go away. 118 

 119 

Ms. English asked about the owner to the north.  Vice-Chair Brown referenced a 94-unit condominium.  120 

Mr. Smith noted there were two units to the north Boulders Realty Unit 2 Integrity Ventures Inc. and 121 

Unit 3 Colcord Pond Associates LLC. 122 

 123 

Ms. Murphy read out loud the proposed conditions of approval: 124 

 125 
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1.  A dwg file of the plan shall be provided to the Town Planner showing all property lines and 126 

monumentation prior to signing the final plan.  This plan must be in NAD 1983 State Plane New 127 

Hampshire FIPS 2800 Feet coordinates; 128 

 129 

2.  All monumentation shall be set in accordance with Section 9.25 of the Site Plan Review and 130 

Subdivision Regulations prior to the issuance of a Certificate of Occupancy for any building or unit. 131 

 132 

3.  The Applicant will confirm the status of the contiguity of the wetlands to the north of the house, 133 

and should it be determined it is contiguous to the Little River, the Applicant will provide a revised 134 

plan indicating the corrected Shoreland district boundary; 135 

 136 

4.  The Applicant will add a note to the plan indicating the unnecessary pavement section of the house 137 

lot will be removed; and  138 

 139 

Vice-Chair Brown questioned how the Board felt about the condition that there be no further 140 

subdivision as the lots post variance were both non-conforming.  Mr. Mukarakar explained why he 141 

would not agree to the condition of no further subdivision which explanation satisfied the Board. 142 

 143 

Vice-Chair Brown questioned how the Board felt about asking the applicant to submit a joint road 144 

agreement. 145 

 146 

Ms. Murphy read out loud the proposed condition that: 147 

 148 

5.  A copy of the executed joint road maintenance agreement will be provided to the Town Planner 149 

prior to the issuance of a certificate of occupancy. 150 

 151 

Ms. English asked about the need to include plowing in the maintenance agreement and Mr. Smith 152 

indicated plowing is all encompassed in “maintenance.” 153 

 154 

Ms. Belanger motioned that the request of Granite State Construction Services, LLC (Planning Board 155 

Case #21-8) for a minor subdivision approval be approved with the conditions read by the Natural 156 

Resource Planner Kristen Murphy.  Ms. Martel seconded the motion. 157 

 158 

Mr. Cameron asked Ms. Murphy to re-read condition number five, which she did. 159 

 160 

A vote was taken, all were in favor, the motion passed 6-0-0. 161 

 162 

2.  The application of ZV Investments LLC for a multi-family site plan review of the proposed conversion 163 

of the structures located at 50 Newfields Road into four (4) residential condominium units. 164 

RU-Rural Residential zoning district 165 

Tax Map Parcel #35-9 166 

Planning Board Case #21-10 167 

 168 
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Vice-Chair Brown read out loud the Public Hearing Notice and asked Ms. Murphy if the application was 169 

ready for review purposes which she confirmed and Vice-Chair Brown opened Planning Board Case #35-170 

9. 171 

 172 

Barry Geier of Jones and Beach presented the application to convert the existing house with an existing 173 

accessory structure to four condominium units.  Each would have two parking spaces and Unit one 174 

would have garage space while Units two through 4 would have interior and two exterior.  All would 175 

have four guest spaces.  There would be minimal site work as far as paving.  The existing septic system 176 

was upgraded recently and will be utilized.   177 

 178 

Ms. Murphy noted the applicant received a Special Exception from the ZBA on 8/17/21 to convert the 179 

condominium units under Article 5.4 and 4.21.  The approval was granted with the condition that the 180 

condominium documents specify that one unit must be owner occupied and the NH DOT driveway 181 

permit be adequate.  The applicant was sent to staff and there were no comments other than from Jen 182 

Mates at the DPW below. There are no waivers requested. 183 

 184 

Ms. Murphy summarized Ms. Mates comments: 185 

 186 

 Concerns with area behind parking stalls 22’ perpendicular 187 

 Recycling 188 

 Phase 1A study for former dry cleaner 189 

 Existing Septic condition (referencing 2004/1989 subsurface approval – upgraded 2004?)  Could 190 

be at the end of useful life.  Requires 1275/gal per day and has 825/gal per day for 4 bedroom 191 

and 1 ADU. 192 

 Piping to leach field 193 

 Water Service size/location of well control be addressed in HOA documents 194 

 Pump test capacity, water quality for additional residences, well casing, alternate well location 195 

 Wetland/groundwater 196 

 197 

Mr. Geier responded to DPW’s comments: 198 

 199 

The existing septic behind Unit 4 failed over the winter and was replaced and will be used.  A second 200 

hasn’t been designed yet.  Fire Department reviewed site during ZBA.  Fence will be added to plan.  He 201 

will look into the Phase 1A study and whether it was done.  Believe there is sufficient parking as the 202 

parcel was formerly a church, drycleaner and daycare in the past.  Mr. Sharples reference to 11.3 should 203 

possibly be 11.4 instead.  A fence will be installed to block visual impact to the neighbors. 204 

 205 

Ms. Martel asked about the dashed line on the plan at the back edge of the parking lot and Mr. Geier 206 

noted it is an existing gravel area which will remain. 207 

 208 

Vice-Chair Brown opened the hearing to the public for comments and questions at 8:06 PM.   Ms. 209 

Murphy noted there was correspondence received from Tim Harrington of 45 Newfields Road which she 210 

read out loud.  He lives across the street.  He had no issue with proposing condominium units but had 211 
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difficulties with water flowing to the catch basin and flooding his property when the horse paddock 212 

went in.  He expressed concerns that the proposal not put additional water onto his property.  Mr. Geier 213 

noted the applicant proposes no additional clearing.  The site is complete except for the septic system. 214 

 215 

Vice-Chair Brown asked about walking the property and how the requirement that one unit be owner 216 

occupied would be enforced.  Mr. Geier noted it is a requirement of the ZBA and agreed that each unit 217 

could be sold so one cannot control the whole condominium development.  Vice-Chair Brown agreed 218 

the condition seemed impractical but it was the ZBA;s and was not requested to be waived by the 219 

Planning Board.  He wondered if the Planning Board should add this to their list of items to review when 220 

ordinances and regulations are reviewed annually.  The requirement predates ADUs.  Ms. English noted 221 

the owner was most likely aware of the requirement before development. 222 

 223 

Vice-Chair Brown asked if a site walk would be helpful, and Ms. Belanger and Ms. Martel agreed it 224 

would.  Vice-Chair Brown scheduled the site walk for October 26th at 8 AM and noted it would be open 225 

to the public and would like to see Mr. Harrington attend and Mr. Sharples be aware even if he is able to 226 

be there a few minutes late. 227 

 228 

Ms. Martel would like to get more information about Jen Mates comments from DPW about the parking 229 

aisles.  Mr. Geier will look at that and noted each unit has an interior garage and two exterior spaces, 230 

but he may be able to angle them for more space.  The units are staying in the existing footprint but 231 

adding a story.  There is also a common back yard and Ms. Martel asked how that would be handled in 232 

the documents.  Some owners may want the area paved to have a grill and should know if it is allowed 233 

or not allowed.  She asked about common utilities and Mr. Geier described the well radius.  Ms. Martel 234 

asked about the heating and HVAC and why TRC was not meeting.  Ms. Murphy noted complexity of the 235 

project triggers TRC.  Vice-Chair Brown noted the project is in its existing footprint. 236 

 237 

Ms. English recommended an Advance Septic System if the septic needs further upgrading but while 238 

septic upgrade may be required use of Advance Septic design is not.  It is more expensive but would 239 

provide benefit to nitrogen removal.  She opined that having more pervious surface would not be great 240 

with Unit 4 within the 75’ wetlands setback.  Mr. Geier will explore that with the applicant. 241 

 242 

Mr. Cameron motioned to table the hearing to October 28th at 7:00 PM.  Ms. Belanger seconded the 243 

motion.  A vote was taken and passed unanimously. 244 

 245 

V.  OTHER BUSINESS 246 

 247 

Master Plan Discussion 248 

 249 

 Housing Committee 250 

 251 

Ms. Belanger noted a map is in preliminary stages which is an outline tool that can be used 252 

by the Committee to exploratory purposes.  Mr. Cameron noted it would show where water 253 

and sewer were. 254 
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 255 

Field Modifications 256 

 257 

Bond and/or Letter of Credit Reductions and Releases 258 

 259 

Public Comment 260 

 261 

Jennifer LaGere of 6 Forest Street expressed concerns that she appeared to hear the Exeter 262 

Rose Farm extension request and was told it was moved forward on the agenda.  The Exeter 263 

Conservancy always attends these meetings.  Vice-Chair Brown noted the applicant requested 264 

to move the item forward on the agenda and that request was granted.  The extension for one 265 

year was granted until 10/26/22. 266 

 267 

Ms. English noted Hazardous Materials Day is on Saturday. 268 

 269 

VI.  TOWN PLANNER’S ITEMS 270 

VII.  CHAIRPERSON’S ITEMS 271 

VIII.  PB REPRESENTATIVE’S REPORT ON “OTHER COMMITTEE ACTIVITY” 272 

IX.  ADJOURN. 273 

Ms. Belanger motioned to adjourn the meeting at 8:56 PM.  Vice-Chair Brown seconded the motion.  A 274 

vote was taken all were in favor, the motion passed 6-0-0. 275 

 276 

Respectfully submitted, 277 

Daniel Hoijer, 278 

Recording Secretary 279 





Town of Exeter 1 
Zoning Board of Adjustment 2 
September 21, 2021, 7 PM 3 
Town Offices Nowak Room 4 

Draft Minutes  5 
 6 

I. Preliminaries 7 
Members Present: Chair Kevin Baum, Vice-Chair Robert Prior, Clerk Esther Olson-8 
Murphy, Rick Thielbar, Christopher Merrill - Alternate, Anne Surman  - Alternate 9 
 10 
Members Absent: Laura Davies, Martha Pennell  11 
 12 
Call to Order:  Chair Kevin Baum called the meeting to order at 7 PM.  13 
 14 

I. New Business 15 
A. The application of Granite State Construction Services, LLC for a variance from 16 

Article 4, Section 4.3 Schedule II: Density & Dimensional Regulations-Residential 17 
to permit a proposed minor subdivision of the property located at 12 Little River 18 
Road with less than the required minimum lot width/frontage requirements. The 19 
subject property is located in the R-2, Single Family Residential zoning district. 20 
Tax Map Parcel #62-90. ZBA Case #21-10.  21 

 22 
Christian Smith P.E. from Beals Associates presented to the Board, on behalf of 23 

the Applicant Sam Mukarkar (Granite State Construction). Mr. Smith said this project has 24 
65.65 feet of frontage, and they are looking to divide it reasonably. The existing drive is 25 
half on one side and half on the other, resulting in 20.5 feet of frontage for the existing 26 
house and 45.15 feet for the existing church. The existing house will be renovated and 27 
rented.  28 
 Mr. Prior asked if they were allowed to use the private right of way as frontage, 29 
they would have enough? Mr. Smith said yes, they would have enough frontage for both 30 
lots.  31 

Mr. Baum asked if this will be a shared driveway. Mr. Smith said yes, the 32 
driveway will serve both. Mr. Baum said regarding the subdivision regulations relating to 33 
shared driveways, will this project need a waiver? Mr. Smith said the town Planning staff 34 
didn’t say a waiver would be required. Mr. Baum said according to the existing 35 
conditions plan, they will use an easement that affects this area, is that correct? Mr. 36 
Smith said yes, this area is still owned by the church, but the church granted an 37 
easement for the abutter to use it as a lawn area.  38 

Mr. Thielbar asked if this variance is about the lack of 100 feet for the two 39 
properties, and Mr. Smith said yes.. 40 

Mr. Baum observed that there were no abutters present. Mr. Prior asked if there 41 
are no more Zoom meetings, and Mr. Eastman said that’s correct. It was an IT decision. 42 

For the Board alternates, Mr. Merrill will vote on this issue, and Ms. Surman will 43 
vote on the re-hearing.  44 



Mr. Prior moved to close the public session and enter into deliberative session. Mr. Thielbar 45 
seconded. Mr. Baum, Mr. Prior, Mr. Thielbar, Ms. Olson-Murphy, and Mr. Merrill voted aye, and 46 
the motion passed 5-0.  47 
 48 

Mr. Prior said this seems straightforward and a good use of the variance. Mr. 49 
Baum said these are large lots with more than enough area to support the church and 50 
residence. It would be difficult to access it any other way given the wetlands and Little 51 
River.  52 

Mr. Prior said the project does meet all of the criteria for a variance. Clearly there 53 
is hardship here.  54 

Mr. Prior made a motion to approve the application for a variance from Article 4, Section 4.3 55 
Schedule II: to permit a proposed minor subdivision of the property located at 12 Little River 56 
Road. Mr. Thielbar seconded. Mr. Baum, Mr. Prior, Mr. Thielbar, Ms. Olson-Murphy, and Mr. 57 
Merrill voted aye, and the motion passed 5-0.  58 
 59 

II. Other Business 60 
A. Ben and Sarah Anderson - Case #21-8 - Request for Rehearing 66 Newfields 61 

Road, Tax Map Parcel #24-29.  62 
 Mr. Baum said this is a request for rehearing for the variance application. There 63 
is no one from the public present, and it’s not a public hearing. The question is whether 64 
the Board misinterpreted the law, overlooked facts, or made an error. If the Board 65 
doesn’t believe they made an error, they would vote to deny.  66 

Mr. Prior said the Counsel for the applicant has completely missed what the 67 
Board was talking about regarding hardship. The hardship, which the Board feels is self-68 
imposed, has to do with use, not the physical conditions of the property. The Andersons 69 
have already been approved for a non-residential use on that property, so they have 70 
fallen afoul of the definition of a bed & breakfast, which “shall not be used for any other 71 
business use.” Attorney Pasay has analyzed many prongs of the criteria, but the issue is 72 
the use that exists on the property. It can’t be both a bed & breakfast and the Word Barn. 73 
The hardship was imposed by the combination of uses that the applicant wishes to have 74 
on the property.  75 

Mr. Thielbar said they’re not applying for a rehearing on special exception for the 76 
bed & breakfast issue, but they discuss that issue at length in the application. Mr. Baum 77 
said what they have argued is that the bed & breakfast use is reasonable because it’s 78 
permitted in the RU zone by special exception. Short term uses, such as hotel/motel, are 79 
not permitted. Mr. Prior asked where “short term rental” is in the code.  80 

Andy Swanson of EXTV said that there is no Zoom, but abutters are trying to call 81 
in. Mr. Baum said as it relates to this request for rehearing, there’s no public comment, 82 
so he’s not that concerned.  83 

Mr. Thielbar said they couldn’t rent the space long-term because the noise made 84 
by their first variance [The Word Barn] made it unrentable long-term. Mr. Prior asked 85 
how they are renting it short-term in that case. Mr. Baum said in the short-term those 86 
who stay there might consider the Word Barn use fun. The Andersons’ attorney has 87 



suggested in this motion that they were not arguing that was a hardship, and that the 88 
information was just provided to give context, but he [Mr. Baum] does think they 89 
presented it as a hardship. The Andersons have the right to have a long-term rental 90 
there with the appropriate approvals. Mr. Prior said that’s not a consideration that the 91 
Board needs to take, it’s a business decision.  92 

Mr. Baum said it’s self-created hardship. He doesn’t see any error in their 93 
decision. They considered it carefully. There’s nothing in the motion for rehearing that 94 
changes the analysis that the Board took. He disagrees with the description of how the 95 
Board considered self-created hardship. The application stated that they read the wrong 96 
purpose into the RU zone, but he disagrees. There is no clear purpose for why short-97 
term or transient rental use is prohibited in the RU zone, but the Board’s reading and 98 
interpretation of the ordinance was a reasonable one.  99 

Mr. Prior made a motion to deny the request for a rehearing of Case 21-8. Mr. Thielbar 100 
seconded. Mr. Baum, Mr. Prior, Mr. Thielbar, Ms. Olson-Murphy, and Ms. Surman voted aye, 101 
and the motion passed 5-0.  102 

 103 
B. Approval of Minutes: August 17, 2021  104 

Corrections: Ms. Surman said line 27, “the proposal is for four units, with a limited 105 
common”, should be “common area.” Line 48, “Mr. Prior said asked,” should be “Mr. 106 
Prior asked.” Ms. Olson-Murphy said line 115, “a previous case where they couldn’t say 107 
the owners couldn’t rent,” should be “they said the owners couldn’t rent.”  108 

 109 
Mr. Prior made a motion to approve the minutes as amended. Ms. Surman seconded. Mr. Baum 110 
and Mr. Thielbar abstained as they were not present at the Aug 17 meeting. Mr. Prior, Ms. 111 
Olson-Murphy, Mr. Merrill, and Ms. Surman voted aye, and the motion passed 4-0-2.  112 
 113 
III. Adjournment 114 

 115 
Mr. Prior moved to adjourn. Ms. Surman seconded. All were in favor and the meeting was 116 
adjourned at 7:30 PM.  117 
 118 
Respectfully Submitted, 119 
Joanna Bartell 120 
Recording Secretary 121 



 

TOWN OF EXETER, NEW HAMPSHIRE 
10 FRONT STREET • EXETER, NH • 03833-3792 • (603) 778-0591 •FAX 772-4709 

www.exeternh.gov 

 
 

Public 
Meeting Notice 

 
        Exeter Heritage Commission / Demolition Review Committee 
 
 

The Exeter Heritage Commission / Demolition Review Committee will be meeting at 12 Little River 
Road, Exeter, NH at 10:00 A.M. on Thursday, September 14, 2023 to consider a request for demolition 
of the existing Calvary Baptist Church (and parking area) for proposed redevelopment.  Tax Map 
Parcel #62-90.       
 

The public is welcome to attend. 
 

 
EXETER HERITAGE COMMISSION/DEMOLITION REVIEW COMMITTEE 
John Merkle, Vice Chairman  
 
Posted  09/08/23: Exeter Town Office and Town of Exeter website  

http://www.exeternh.gov/






             TOWN OF EXETER 
                    Planning and Building Department 
         10 FRONT STREET • EXETER, NH • 03833-3792 • (603) 778-0591 •FAX 772-4709 
                                                          www.exeternh.gov 
 

Date:  November 8, 2023             

To:  Planning Board 

From:  Dave Sharples, Town Planner 

Re:  Mario Ponte             PB Case #23-18  

 
The Applicant is seeking site plan approval for the proposed renovation of the existing 
structure at 85-87 Water Street to accommodate two (2) retail and eight (8) residential 
units.  The subject property is located in the WC-Waterfront Commercial zoning district 
and is identified as Tax Map Parcel #72-29.       

The Applicant has submitted a minor site plan review application, plans and supporting 
documents, dated October 10th, 2023, which were provided in the board meeting packet 
for the October 26th, 2023 meeting.  However, it was determined that the proposal, as 
presented, for the addition to the existing building would require a variance from the 
Zoning Board of Adjustment for relief from the minimum rear yard setbacks requirement 
and a Wetlands Conditional Use Permit.  The Applicant’s representatives have been 
advised to review the proposal with their client to determine whether going forward with 
the proposed addition to the rear would be feasible, and if so, to proceed with a 
submission of the appropriate applications for review.    The Applicant does have the 
option to move forward with this application for the proposed multi-family and retail 
renovations within the existing building.      
 
There was no Technical Review Committee (TRC) meeting given the minor scope of the 
application.  There are no changes being proposed to the site itself.  Per Section 4.3.3 of 
the Board’s regulations, Planning Board jurisdiction is warranted given the new multi-
family units being proposed, although in conjunction with commercial/retail uses which 
would not otherwise require site plan review approval.       
 
The Applicant appeared before the Zoning Board of Adjustment, at their October 17th, 
2023 meeting, seeking relief from the minimum parking requirements; the variance 
application was granted.   A copy of the decision letter and the draft minutes of the ZBA 
meeting are enclosed for your review.      
 
The Applicant will also be requesting a waiver from Section 9.13.1 of the Board’s 
regulations which requires parking to be provided in conformance with the Off-Street 
Parking Schedule as set forth in Article 5.6.6 of the Zoning Ordinance.        
 
 

http://www.exeternh.gov/
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I will be prepared with conditions of approval at the meeting should the Board decide to 
act on the application.    
 
Waiver Motions:   
 
Parking space (number required) waiver motion:  After reviewing the criteria for 
granting waivers, I move that the request of Mario Ponte (PB Case #23-18) for a waiver 
from Section 9.13.1. to permit less off-street parking than required in accordance with  
Section 5.6.6 of the Zoning Ordinance be APPROVED / APPROVED WITH THE 
FOLLOWING CONDITIONS / TABLED / DENIED. 
 
Planning Board Motions: 
 
Minor Site Plan Motion:  I move that the request of Mario Ponte (PB Case #23-18) for 
Minor Site Plan approval be APPROVED / APPROVED WITH THE FOLLOWING 
CONDITIONS / TABLED / DENIED. 

 

Thank You. 

Enclosures 























































the applicant will add one parking space in addition to what is stated in the 348 
application, for a total of 7 parking spaces; and 4) that the approval of this 349 
application is dependent on site plan approval by the Planning Board. Ms. 350 
Pennell seconded. Ms. Petito, Mr. Prior, Ms. Olson-Murphy, and Ms. Pennell 351 
voted aye. Ms. Montagno voted nay. The motion passed 4-1.  352 

 353 
 354 
 355 

D. The application of Mario A. Ponte for a variance from Article 5, Section 5.6.6. to 356 
permit less parking spaces than required for the residential and retail uses 357 
proposed for within the existing building at 85-87 Water Street. The subject 358 
property is located in the WC-Waterfront Commercial zoning district. Tax Map 359 
Parcel #72-29. ZBA Case #23-16.  360 
 361 
 Applicant Mario Ponte and builder John DeStefano were present to 362 
discuss the application. Mr. Ponte said this is the building that Trends is currently 363 
in.  364 

Ms. Petito said she wanted to disclose that she rents office space from 365 
the applicant, but she doesn’t think she needs to recuse herself. She is not in the 366 
building under discussion 367 
 Mr. Ponte said we’d like to renovate the apartments on the second floor. 368 
There are three apartments on the second floor, but there will be four. There is 369 
one existing retail space, but we will convert it to two. There will be two more 370 
apartments below the retail. We need parking relief like most of the buildings 371 
downtown. He was told by the Engineer that his building owns most of the 372 
alleyway, but we need additional parking spaces. 373 
 Mr. Prior asked Mr. Ponte to describe the existing layout. Mr. Ponte said 374 
upstairs there are three apartments. There have been apartments there for 60 375 
years. They’re occupied, but we’re not renewing their leases because we’re 376 
renovating. One floor below the street level, we use the space as storage for 377 
Trends and the bookstore. It was apartments maybe 10 years ago.  378 
 Mr. Prior said there will be a net gain in the number of apartments, so a 379 
net gain in the requirement for parking. The applicant said he was told 20 years 380 
ago that the building was already allocated 20 parking spaces out front. Mr. Prior 381 
said they’re fictitious. Ms. Petito said without considering these spaces as 382 
parking there would be no new development downtown. Mr. Ponte said both the 383 
church converted to apartments and the Ioka got parking relief. 384 
 Mr. Prior asked if any changes to the exterior of the building are being 385 
made. Mr. Ponte said yes, we’re bringing it back to its original historical 386 
significance, with dormered windows. It’s already been approved by the HDC 387 
twice. 388 
 Ms. Petito said she thinks the relief being sought would be for seven 389 
additional spaces. Mr. Prior said they don’t exist, we get that. Downtown is a mix 390 
of residential and retail, and nobody has enough parking. Ms. Montagno asked if 391 



the supposed spaces take into account overnight winter parking. The municipal 392 
lot only has 18 dedicated spaces for overnight parking. Ms. Petito said this is 393 
similar to the renovation of the Ioka building, which was recently approved. Mr. 394 
Prior said solving parking is not within the ZBA’s purview. Ms. Montagno said it is 395 
within our purview to approve or deny a variance from the parking regulations in 396 
our zoning. 397 
 Mr. Prior asked for public comment, but there was none.  398 
 Barry Pastor of Front Street said parking downtown is a problem for 399 
everybody. The parking ban in place during the winter may not make a difference 400 
to the businesses, but people living there need a place to park overnight. Mr. 401 
Prior said he shares his skepticism that anyone would want to buy a 402 
condominium unit that doesn’t come with parking, but it’s not the business of this 403 
Board to question the business plan of anyone who comes before us.  404 
 Mr. Prior closed the public session and went into Board deliberations. He 405 
said these parking spaces are fictitious to some extent, but where can we draw 406 
the line to say this building can have them and this one can’t? He doesn’t believe 407 
that this Board can draw such a line. It’s up to the town to address the shortage 408 
of parking that exists.  409 

Ms. Olson-Murphy made a motion to approve the application of Mario A. Ponte for a 410 
variance from Article 5, Section 5.6.6. to permit less parking spaces than required for the 411 
residential and retail uses proposed for within the existing building at 85-87 Water Street. 412 
Ms. Pennell seconded. Ms. Petito, Mr. Prior, Ms. Olson-Murphy, and Ms. Pennell voted 413 
aye. Ms. Montagno voted nay. The motion passed 4-1.  414 

  415 
  416 

II. Other Business 417 
A. Request for Rehearing: Aaron Jefferson – 165 A Kingston Road, Tax Map Parcel 418 

#115-12, ZBA Case #23-12  419 
Mr. Prior said this is strictly a discussion within the Board, and doesn’t get 420 

public input. The criteria for rehearing is that A) there is new evidence that was 421 
not available at the time of the application, which is not the case; or B) The Board 422 
determines that an error has been made in its decision, which the applicant 423 
believes. Our decision was unanimously to deny the application, and there were 424 
four separate criteria that we determined that the application did not meet, criteria 425 
1, 2, 3, and 5.  426 

Ms. Petito said she wasn’t present at the previous meeting, but she read 427 
the minutes and didn’t see any error. The concerns raised by abutters were very 428 
carefully considered by the Board. The Board came to a reasoned decision. She 429 
went out to look at the site, and it’s right in the middle of residences, so she 430 
understands the concerns.  431 

Mr. Prior said given that their denial was unanimous, he doubts the 432 
applicant would have much of a chance in Superior Court.  433 

Mr. Prior said that Ms.Montagno, Ms. Pennell, and Mr. Prior were the 434 
members present at the prior meeting who are here tonight. It was a long 435 



discussion with a lot of public testimony and back-and-forth, but we did a good 436 
job of rendering a decision taking into account the applicant, the abutters, and 437 
the interests of the town.  438 

Ms. Montagno made a motion to deny the request to rehear the variance application for 439 
the property at 165-A Kingston Road. Ms. Petito seconded.  Ms. Petito, Mr. Prior, Ms. 440 
Olson-Murphy, Ms. Pennell, and Ms. Montagno voted aye. The motion passed 5-0.   441 
 442 

B. Approval of Minutes: August 15, 2023 443 
 444 

Ms. Montagno made a motion to approve the minutes of August 15, 2023 as submitted. 445 
Ms. Pennell seconded. Ms. Montagno, Ms. Pennell, and Mr. Prior voted aye and the 446 
motion passed 3-0.  447 

 448 
III. Adjournment 449 

 450 
Mr. Prior made a motion to adjourn. Ms. Olson-Murphy seconded. Ms. Petito, Mr. Prior, 451 
Ms. Olson-Murphy, and Ms. Pennell, and Ms. Montagno voted aye. The motion passed 452 
5-0. The meeting was adjourned at 9 PM.  453 

 454 
Respectfully Submitted, 455 
Joanna Bartell 456 
Recording Secretary 457 
 458 
 459 



TOWN OF EXETER 
PLANNING DEPARTMENT 

INTER-OFFICE  TRANSMITTAL  
 
 
 
 
DATE: November 7, 2023                                                               
 
TO:  Planning Board    
     
FROM: Dave Sharples, Town Planner    
 
RE: PB Case #23-19        Sheila Groonell & Donald G. & Carol Murray     
 Lot Line Adjustment        

78 Kingston Road & 74 Kingston Road                 
 Tax Map Parcel #97-5-8 and #97-5-7                   
 
 
The Applicant(s) are seeking a lot line adjustment of the common boundary line 
between the properties located at 78 Kingston Road and 74 Kingston Road.  The 
subject properties are located in the R-1, Low Density Residential zoning district and 
are identified as Tax Map Parcel #97-29 and #97-28.     
 
The proposed lot line adjustment will allow for the conveyance of 43,852 square feet 
(1.007 acres) of lot area from the Groonell property at 78 Kingston Road (TM #97- 29) 
to the abutting Murray property at 74 Kingston Road (TM #97-28).   
      
The Applicant(s) have submitted a lot line adjustment application, plan and supporting 
documents, dated October 24, 2023, which are enclosed for your review.   There was 
no TRC review, however, the materials have been reviewed by staff for compliance with 
the zoning and subdivision regulations.   
 
There are no waivers being requested in conjunction with the application.   
 
I will be prepared with suggested conditions of approval at the meeting in the event the 
board decides to act on the request. 
 
Planning Board Motions 
 
Lot Line Adjustment Motion:  I move that the request of Sheila Groonell and Donald 
G. & Carol Murray (PB Case #23-19) for Lot Line Adjustment approval be APPROVED / 
APPROVED WITH THE FOLLOWING CONDITIONS / TABLED / DENIED. 
 
Thank You. 
 
Enclosures 

 



   

Civil 
Site Planning 

Environmental 
Engineering 

133 Court Street 
Portsmouth, NH 
03801-4413 

 

Tel:  (603) 433-2335       E-mail: Altus@altus-eng.com 

 

October 24, 2023 
 
 
Dave Sharples, Town Planner 
Planning Department, Town of Exeter 
10 Front Street 
Exeter, NH  03833 
 
 
Re: Lot Line Adjustment 
 Tax Map 97, Lots 28 and 29 
 74 and 78 Kingston Road 
 Altus Project No. 5494 
  
 
Dear Mr. Sharples, 
 
On behalf of the Applicants, Sheila Groonell and Donald Grant and Carol Murray, we are pleased to submit 
an application for a Lot Line Adjustment between the two above referenced properties.  The intent is to 
convey one acre of land from Lot 29 (Groonell) to Lot 28 (Murray).  No road, utility, other public 
improvement or new lot development is proposed.  We respectfully request this be placed on the next 
available Planning Board agenda. 
 
Please feel free to contact me directly if you have any questions or require any additional documentation.  
Thank you for your time and consideration. 
 
 
Sincerely, 
  
ALTUS ENGINEERING 

   
Erik B. Saari  
Vice President  
 
ebs/5494.01-CoverLetter-102423 

 
 
 
 
 
 
 
 



  TOWN OF EXETER, NH 
       APPLICATION FOR MINOR SITE PLAN REVIEW, 

   MINOR SUBDIVISION and/or LOT LINE ADJUSTMENT 

A completed application shall contain the following items, although please note that 
some items may not apply such as waivers or conditional use permit: 

1. Application for Hearing               (    ) 

2. Abutter’s List Keyed to the Tax Map (including name and business address
of all professionals responsible for the submission (engineer, landscape
architect,  wetland scientist, etc.)      (     ) 

3. Checklist for plan requirements   (    ) 

4. Letter of Explanation  (     ) 

5. Written request and justification for waiver(s) from Site Plan/Sub Regulations

6. Application to Connect and/or Discharge to Town of Exeter Sewer, Water, or   (     )          
Storm Water Drainage System(s)  - if applicable

7. Application Fees   (     ) 

8. Seven (7) copies of 24’x36’ plan set   (     ) 

9. Fifteen (15)  11”x 17” copies of the plan set   (     ) 

10. Three (3) pre-printed 1”x 2 5/8” labels for each abutter, the applicant and      (     ) 
all consultants.

NOTES: All required submittals must be presented to the Planning Department Office for 
distribution to other Town departments.  Any material submitted directly to other departments 
will not be considered. 
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TOWN OF EXETER 
MINOR SUBDIVISION, MINOR 

SITE PLAN,   AND/OR LOT LINE 
ADJUSTMENT APPLICATION   

  OFFICE USE ONLY 

 
 
 
 
 
 
 

1. NAME OF LEGAL OWNER OF RECORD:  __________________________________________

ADDRESS:  ______________________________________________________________________

___________________________________________  TELEPHONE:  (     ) ___________________

2. NAME OF APPLICANT:  __________________________________________________________

ADDRESS:  ______________________________________________________________________

___________________________________________  TELEPHONE:  (     )____________________

3. RELATIONSHIP OF APPLICANT TO PROPERTY IF OTHER THAN OWNER:  _________

___________________________________________________________________________________
               (Written permission from Owner is required, please attach.) 

4. DESCRIPTION OF PROPERTY:

ADDRESS:  _______________________________________________________________________

TAX MAP:  ______________  PARCEL #:  _________________  ZONING DISTRICT:  _______

AREA OF ENTIRE TRACT:  ___________ PORTION BEING DEVELOPED: _______________

THIS IS AN APPLICATION FOR: 

(   )  MINOR SITE PLAN      
(   )  MINOR (3lots or less) 
       SUBDIVISION                 (     ) LOTS 

(   )  LOT LINE ADJUSTMENT 

___________APPLICATION 
____________DATE RECEIVED 
____________APPLICATION FEE 
____________PLAN REVIEW FEE 
____________ABUTTER FEE 
____________LEGAL NOTICE FEE 
____________INSPECTION FEE 
____________TOTAL FEES 
____________AMOUNT REFUNDED 
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5.   EXPLANATION OF PROPOSAL:  _____________________________________________________ 
 
      ___________________________________________________________________________________ 
 
      ___________________________________________________________________________________ 
 
 
6.    ARE MUNICIPAL SERVICES AVAILABLE?  (YES/NO) __________________________________ 

 IF  YES, WATER AND SEWER SUPERINTENDENT MUST GRANT WRITTEN APPROVAL FOR 
CONNECTION.  IF NO, SEPTIC SYSTEM MUST COMPLY WITH W.S.P.C.C. REQUIREMENTS. 

 
 
 
7.     LIST ALL MAPS, PLANS AND OTHER ACCOMPANYING MATERIAL SUBMITTED WITH 
        THIS APPLICATION: 

 
 ITEM:                         NUMBER OF COPIES 
 
A.             
B.              
C.             
D.             
E.             
F.             

 
 
 
8.      ANY DEED RESTRICTIONS AND COVENANTS THAT APPLY OR ARE CONTEMPLATED 
          (YES/NO)  _____________________  IF YES, ATTACH COPY. 

 
 
9.       NAME AND PROFESSION OF PERSON DESIGNING PLAN: 
 
        NAME:  ____________________________________________________________________________ 
        ADDRESS:  _________________________________________________________________________ 
        PROFESSION:  ___________________________________ TELEPHONE:  (       )  ______________ 

 
 
10.     LIST ALL IMPROVEMENTS AND UTILITIES TO BE INSTALLED:  _____________________ 

 
          ___________________________________________________________________________________ 
 
          ___________________________________________________________________________________ 
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11. HAVE ANY SPECIAL EXCEPTIONS OR VARIANCES BEEN GRANTED BY THE ZONING
BOARDOF ADJUSTMENT TO THIS PROPERTY PREVIOUSLY?

(Please check with the Planning Department Office to verify)   (YES/NO)   ______________   IF YES, LIST 
BELOW AND NOTE ON PLAN. 
_____________________________________________________________________________________ 

 ______________________________________________________________________________________ 

NOTICE:       

I CERTIFY THAT THIS APPLICATION AND THE ACCOMPANYING PLANS AND SUPPORTING 
INFORMATION HAVE BEEN PREPARED IN CONFORMANCE WITH ALL APPLICABLE TOWN 
REGULATIONS, INCLUDING BUT NOT LIMITED TO THE “SITE PLAN REVIEW AND SUBDIVISION 
REGULATION” AND THE ZONING ORDINANCE.  FURTHERMORE,  IN ACCORDANCE WITH THE 
REQUIREMENTS OF THE “SITE PLAN REVIEW AND  SUBDIVISION REGULATIONS”, I AGREE TO 
PAY ALL COSTS ASSOCIATED WITH THE REVIEW OF THIS 
APPLICATION. 

DATE  ___________________   APPLICANT’S SIGNATURE  _____________________________________ 

ACCORDING TO RSA 676.4.I ( c ), THE PLANNING BOARD MUST DETERMINE WHETHER THE 
APPLICATION IS COMPLETE WITHIN 30 DAYS OF SUBMISSION.  THE PLANNING BOARD MUST 
ACT TO EITHER APPROVE, CONDITIONALLY APPROVE, OR DENY AN APPLICATION WITHIN 
SIXTY FIVE (65) DAYS OF ITS ACCEPTANCE BY THE BOARD AS A COMPLETE APPLICATION. A 
SEPARATE FORM ALLOWING AN EXTENSION OR WAIVER TO THIS REQUIREMENT MAY BE 
SUBMITTED BY THE APPLICANT.  
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CHECK LIST FOR MINOR SITE PLAN REVIEW,  
MINOR SUBDIVISON AND LOT LINE ADJUSTMENT  

 
APPLICANT TRC REQUIRED EXHIBITS, SEE REGULATION 6.6.2.4 

  a) The name and address of the property owner, authorized agent, the person 
or firm preparing the plan, and the person or firm preparing any other data 
to be included in the plan. 

  b) Title of the site plan, subdivision or lot line adjustment, including Planning 
Board Case Number. 

  c) Scale, north arrow, and date prepared. 

  d) Location of the land/site under consideration together with the names and 
address of all owners of record of abutting properties and their existing use. 

  e) Tax map reference for the land/site under consideration, together with those 
of abutting properties. 

  f) Zoning (including overlay) district references. 

  g) A vicinity sketch showing the location of the land/site in relation to the 
surrounding public street system and other pertinent location features within 
a distance of 1,000-feet. 

  
h) For minor site plan review only, a description of the existing site and 

proposed changes thereto, including, but not limited to, buildings and 
accessory structures, parking and loading areas, signage, lighting, 
landscaping, and the amount of land to be disturbed. 

  
i) If deemed necessary by the Town Planner, natural features including 

watercourses and water bodies, tree lines, and other significant vegetative 
cover, topographic features and any other environmental features which are 
significant to the site plan review or subdivision design process. 

  
j) If deemed necessary by the Town Planner, existing contours at intervals not 

to exceed 2-feet with spot elevations provided when the grade is less than 
5%.  All datum provided shall reference the latest applicable US Coast and 
Geodetic Survey datum and should be noted on the plan. 

  
k) If deemed necessary by the Town Planner for proposed lots not served by 

municipal water and sewer utilities, a High Intensity Soil Survey (HISS) of 
the entire site, or portion thereof.  Such soil surveys shall be prepared and 
stamped by a certified soil scientist in accordance with the standards 
established by the Rockingham County Conservation District.  Any cover 
letters or explanatory data provided by the certified soil scientist shall also 
be submitted. 

  l) State and federal jurisdictional wetlands, including delineation of required 
setbacks. 

  m) A note as follows:  “The landowner is responsible for complying with all 
applicable local, State, and Federal wetlands regulations, including any 
permitting and setback requirements required under these regulations.” 

  n) Surveyed exterior property lines including angles and bearings, distances, 
monument locations, and size of the entire parcel.  A professional land 
surveyor licensed in New Hampshire must attest to said plan. 
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  o) For minor site plans only, plans are not required to be prepared by a 
professional engineer or licensed surveyor unless deemed essential by the 
Town Planner or the TRC. 

  p) For minor subdivisions and lot line adjustments only, the locations, 
dimensions, and areas of all existing and proposed lots. 

  q) The lines of existing abutting streets and driveways locations within 100-
feet of the site. 

  r) The location, elevation, and layout of existing catch basins and other 
surface drainage features. 

  s) The footprint location of all existing structures on the site and approximate 
location of structures within 100-feet of the site. 

  t) The size and location of all existing public and private utilities. 

  u) The location of all existing and proposed easements and other 
encumbrances. 

  v) All floodplain information, including contours of the 100-year flood elevation, 
based upon the Flood Insurance Rate Map for Exeter, as prepared by the 
Federal Emergency Management Agency, dated May 17, 1982. 

  w) The location of all test pits and the 4,000-square-foot septic reserve areas 
for each newly created lot, if applicable. 

  
x) The location and dimensions of all property proposed to be set aside for 

green space, parks, playgrounds, or other public or private reservations.  
The plan shall describe the purpose of the dedications or reservations, and 
the accompanying conditions thereof (if any). 

  
y) A notation shall be included which explains the intended purpose of the 

subdivision.  Include the identification and location of all parcels of land 
proposed to be dedicated to public use and the conditions of such 
dedications, and a copy of such private deed restriction as are intended to 
cover part of all of the tract. 

  z) Newly created lots shall be consecutively numbered or lettered in 
alphabetical order.  Street address numbers shall be assigned in 
accordance with Section 9.17 Streets of these regulations. 

 
 
 
 

 
 
 
 

aa) The following notations shall also be shown: 
• Explanation of proposed drainage easements, if any 
• Explanation of proposed utility easement, if any 
• Explanation of proposed site easement, if any 
• Explanation of proposed reservations, if any 
• Signature block for Board approval as follows: 

 
Town of Exeter Planning Board 
_____________________     _____             
Chairman                     Date 
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Civil 
Site Planning 

Environmental 
Engineering 

133 Court Street 
Portsmouth, NH 
03801-4413 

 

Tel:  (603) 433-2335       E-mail: Altus@altus-eng.com 

 

 
ABUTTER’S LIST  
 
 
Tax Map 97, Lots 28 and 29 
74 and 78 Kingston Road 
Exeter, NH  03833 
 
 

Tax Map / Parcel        Abutter Name & Address  
 
Owner/  97 / 28   Grant D. Murray 
Applicant:    74 Kingston Road 

Exeter, NH  03833 
 
  97 / 29   Sheila M. Groonell 
     78 Kingston Road 

Exeter, NH  03833 
 
Abutters: 97 / 27   Portland Natural Gas 
     P.O. Box 2629 
     Addison, TX  75001 
 
  97 / 26   Sarmiento Family Trust 
     36 Riverwoods Drive 
     Exeter, NH  03833  
 
  97 / 23   RiverWoods Co. at Exeter 
     7 RiverWoods Drive 
     Exeter, NH  03833  
 
  97 / 31   Altie A. Bird Rev. Trust 
     84 Kingston Road 
     Exeter, NH  03833 
 
  97/30   Joseph Fitzpatrick, Jr. 
     82 Kingston Road 
     Exeter, NH  03833 
 
  97/38   Goodenough Family 2022 Rev. Tr. 
     4 Pickpocket Road 
     Exeter, NH  03833 
 
  97 / 41   Southeast Land Trust of NH 
     247 North River Road 
     Epping, NH  03042 
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  80 / 18   RiverWoods Co. at Exeter 
     7 RiverWoods Drive 
     Exeter, NH  03833      
 
Engineer:    Altus Engineering 
     c/o Erik Saari 
     133 Court Street 
     Portsmouth, NH  03801 
 
Surveyor:    James Verra and Associates, Inc. 
     101 Shattuck Way #8 
     Newington, NH  03801 
 
Wetland and Soils Scientist:  Gove Environmental Services, Inc. 
     8 Continental Drive, Unit H 
     Exeter, NH  03833 
 
 
 
 
  
 

 
 
 
 





TOWN OF EXETER 
PLANNING DEPARTMENT 

INTER-OFFICE  TRANSMITTAL  
 
 
 
DATE:  November 6, 2023                                                               
 
TO:  Planning Board    
     
FROM:  Dave Sharples, Town Planner    
 
RE: PB Case #23-20             Singh Realty Group      
 Site Plan Review – Amendment to Site Plan        

19 Continental Drive                  
 Tax Map Parcel #46-7-2                    
 
 
The Applicant is seeking an amendment to a previously approved site plan and Wetlands 
Conditional Use permit for the proposed construction of a warehouse facility, parking and 
associated site improvements on the property located at 19 Continental Drive (former PB Case 
#22-9, Glerups, Inc.).  The subject property is located in the CT-1, Corporate Technology Park-1 
zoning district and is identified as Tax Map Parcel #46-7-2.       
 
The current property owner, Glerups, Inc. is looking to convey the site and its approval to the 
Applicant, however, several modifications are needed to accommodate the proposed new 
business. 
  
The Applicant has submitted a cover letter, revised site plans and supporting documents, dated 
October 24, 2023, which are enclosed for your review.  A copy of the Glerups, Inc. conditions of 
approval letter, dated September 9, 2022 and minutes from the August 25th and September 8th, 
2022 Planning Board meetings are also attached.    
 
There are no waivers being requested in conjunction with the application; there were no waivers 
granted for the previous Glerups, Inc. application.   
 
I will be prepared with suggested conditions of approval at the meeting in the event the board 
decides to act on the request. 
 
Planning Board Motions 
 
Site Plan Amendment Motion:  I move that the request of Singh Realty Group (PB Case #23-
20) for an amendment to the previous Site Plan approval (for Glerups, Inc. - Case #22-9) be 
APPROVED / APPROVED WITH THE FOLLOWING CONDITIONS / TABLED / DENIED. 
 
 
Thank You. 
 
Enclosures 

 



   

Civil 
Site Planning 

Environmental 
Engineering 

133 Court Street 
Portsmouth, NH 
03801-4413 

 

Tel:  (603) 433-2335       E-mail: Altus@altus-eng.com 

 

October 24, 2023 
 
Dave Sharples, Town Planner 
Planning Department, Town of Exeter 
10 Front Street 
Exeter, NH  03833 
 
Re: Site Plan Amendment 
 Tax Map 46, Lot 7 
 19 Continental Drive 
 Altus Project No. 5493 
  
Dear Mr. Sharples, 
 
As you may recall, the Planning Board granted site plan and conditional use approval to Glerups, Inc. on 
September 9, 2022 (PB Case #22-9).  At that time, the plan consisted of a ±95,000 sf warehouse with 
seventy-five parking spaces.  Due to various considerations, Glerups has decided to convey the site and its 
approvals to the new applicant, Singh Realty Group.  Singh currently operates a frozen food warehouse in 
Haverhill, MA and is looking to relocate to Exeter but first needs to adjust the plans to suit their needs.  
Although relatively in conformance with the approval plans, these modifications include the following 
notable changes: 
 

 Building footprint decreased to ±76,500 sf  
 Parking reduced to 31 spaces  
 Revisions to the stormwater collection system including the elimination of a bioretention pond 
 Impervious surfaces reduced by over 9,000 sf  
 Wetland buffer impact reduced by over 4,300 sf  
 Wetland impact reduced by 338 sf  
 Overall area of disturbance reduced by almost 9,400 sf  
 Retaining walls and steep slopes have bene significantly reduced 
 Minor changes to utilities, lighting and landscaping 

 
The owner and applicant would like to convey that time is of the essence and we respectfully request that 
this be placed on the next available Planning Board agenda for a site plan amendment.  Please feel free to 
contact me directly if you have any questions or require any additional documentation.  Thank you for your 
time and consideration. 
 
Sincerely,  
ALTUS ENGINEERING 

   
Erik B. Saari  
Vice President 
  
ebs/5493.01-CoverLetter-102423 



   

Civil 
Site Planning 

Environmental 
Engineering 

133 Court Street 
Portsmouth, NH 
03801-4413 

 

Tel:  (603) 433-2335       E-mail: Altus@altus-eng.com 

 

 
ABUTTER’S LIST  
 
 
Glerups, Inc. 
Tax Map 47, Lot 7 
19 Continental Drive 
Exeter, NH  03833 
 
 

Tax Map / Parcel        Abutter Name & Address  
 
Owner:  47 / 7-2   Glerups, Inc. 

27 Pleasant Street 
Newfields, NH  03856 

 
Applicant: 47 / 7-2   Singh Realty Group 
     6 Fordi Road 
     Haverhill, MA  01832 
 
Abutters: 47 / 4-6   Exeter Business (Condo Master Card) 
     P.O. Box 272 
     North Salem, NH  03073 
 
  47 / 1-4   3-5 Continental Drive, LLC 
     156 Epping Road 
     Exeter, NH  03833   
 
  56 / 2   Town of Exeter 
     10 Front Street 
     Exeter, NH  03833 
 
  56 / 3-1   Garrison Glen, LLC 
     20 Trafalgar Sq., Suite 610 
     Nashua, NH  03063 
 
  46 / 6   Perry Corporate Center, LLC 
     2094 Townline Road 
     Madison, OH  44057 
 
  46 / 5   Continental Microwave, Inc. 
     11 Continental Drive 
     Exeter, NH  03833 
 
  46 / 1   12 Continental Drive, LLC 
     20 Trafalgar Sq., Suite 610 
     Nashua, NH  03063 
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Engineer:    Altus Engineering 
     c/o Erik Saari 
     133 Court Street 
     Portsmouth, NH  03801 
 
Surveyor:    Haynor Swanson, Inc. 
     3 Congress St. 
     Nashua, NH  03062 
 
Wetland and Soils Scientist:  Gove Environmental Services, Inc. 
     8 Continental Drive, Unit H 
     Exeter, NH  03833 
 
Architect    CMC  
     1 Adams Place 
     859 Willard Street, Ste. 300 
     Quincy, MA  02169 
 
 
 
  
 

 
 
 
 
 
 
 
 



   

Civil 
Site Planning 

Environmental 
Engineering 

133 Court Street 
Portsmouth, NH 
03801-4413 

 

Tel:  (603) 433-2335       E-mail: Altus@altus-eng.com 

 

November 1, 2023 
 
 
Dave Sharples, Town Planner 
Planning Department, Town of Exeter 
10 Front Street 
Exeter, NH  03833 
 
Re: Traffic Memorandum 

Site Plan Amendment 
 Tax Map 46, Lot 7 
 19 Continental Drive 
 Altus Project No. 5493 
 
 
Dear Mr. Sharples, 
 
Per your request, we have undertaken a basic study of the potential traffic impacts resultant of the proposed 
“Exeter Frozen Foods” site plan amendment at 19 Continental Drive.  The proposed development will 
feature a 76,509 sf warehouse in place of the previously-permitted 95,116 sf Glerups facility.  Using the 
prior study done by Stephen Pernaw for Glerups for comparison, we have prepared the following 
assessment based on Trip Generation, 11th edition, prepared by the Institute of Transportation Engineers 
(ITE).   
 
As shown below, the site can be expected to generate the following traffic volumes during typical Peak 
Hours relative to the prior approved Glerups plan: 
 
 
ITE Land Use Code: 150 (Warehousing) 
 
    Glerups  Cold Storage Delta 
    95,116 sf 76,509 sf -18,607 sf 
Weekday Total 
 Entering  82 veh  66 veh  -16 veh 
 Exiting   82 veh  66 veh  -16 veh 
 Total   164 trips 132 trips -32 trips 
 
Weekday AM Peak Hour 
 Entering  12 veh  10 veh  -2 veh 
 Exiting   4 veh  3 veh  -1 veh 
 Total   16 trips  13 trips  -3 trips 
 
Weekday PM Peak Hour 
 Entering  5 veh  4 veh  -1 veh 
 Exiting   12 veh  10 veh  -2 veh 
 Total   17 trips  14 trips  -3 trips 
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Per the above analysis, we calculated that the project can be expected to generate a maximum of 132 trip 
ends on a typical weekday, 32 less than the Glerups site.  Maximum daily peaks are shown to be only 14 
cars in the PM hour which equates to one car every four and a half minutes.  Based on this information, we 
find that this project will have less of an impact than the approved Glerups plan, the attached traffic analysis 
for which indicated that the Level of Service at the NH 27/Continental Drive intersection would not change 
significantly and did not call for improvements to the intersection.   
 
 
Please contact us if you have any questions or need any additional information.   
 
 
Sincerely, 
 
ALTUS ENGINEERING 

   
Erik B. Saari  
Vice President  
 
ebs/5493-Traffic 

 
Enclosures 
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PROJECT DESCRIPTION 
 
 
Singh Realty Group is proposing to construct a ±76,509 sf warehouse facility on an undeveloped 
lot located at 19 Continental Drive in Exeter, New Hampshire.  The 20.24-acre property is 
identified as Assessor’s Map 46, Lot 7 and is located in the Corporate/Technology Park (CT-1) 
District.  The site is primarily wooded with the exception of a small area of clearing done as part 
of an abandoned previously approved project and an area around a cell tower near Continental 
Drive.  Access to the development site is via an easement over the adjacent Map 46, Lot 6 
around which the property wraps.   
 
The proposed project will construct a new warehouse facility serviced by municipal water and 
sewer, paved accessways and parking areas and stormwater treatment measures.  These measures 
will include a bioretention pond and an infiltration pond.  Pretreatment will be provided by catch 
basins with deep sumps and grease hoods.  The proposed stormwater management system will 
reduce peak flows and treat runoff from the entirety of the site’s impervious areas prior to 
leaving the site.  
 
 
Site Soils 
 
Schauer Environmental Consultants, LLC completed a high-intensity soil survey (HISS) for a 
previous project at this site.  This survey indicates that the subject property can be broken into 
hydrologic soils groups HSG B and HSG C. 
 
 
Pre-Development (Existing Conditions) 
 
Three wetland fingers extend into the parcel through which runoff generally flows in a southerly 
direction across adjacent conservation land eventually discharging to the Little River.  The site 
hydrology is characterized by three existing subcatchments as delineated on the accompanying 
“Pre-Development Watershed Plan”.  Site runoff was analyzed at three points of analysis (POA) 
where the wetland fingers cross the property line and at a fourth POA totaling the sites total 
discharge. 
 
 
Post-Development (Proposed Conditions) 
 
The post-development conditions were analyzed at the same discharge points as the pre-
development conditions.  The post-development watersheds are delineated on the accompanying 
“Post-Development Watershed Plan”.  Modifications to the delineated areas and associated 
ground cover were made to sub-catchments to account for the improvements to the property. 
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As shown on the attached Post-Development Watershed Plan, the site was divided into twenty-
three post-development subcatchment areas.  The same points of analysis in the Pre-
Development model were used for comparison of the Pre- and Post-development conditions.   
 
The Post-Development Watershed Plan illustrates the proposed stormwater management system.  
Site topography, existing features, proposed site improvements, proposed grading, drainage and 
erosion control measures are shown on the accompanying plans.  Recommended erosion control 
measures are based upon the December 2008 edition of the “New Hampshire Stormwater 
Manual Volumes 1 through 3” prepared by NHDES and Comprehensive Environmental, Inc. as 
amended.  
 
CALCULATION METHODS 
 
The drainage study was completed using the USDA SCS TR-20 Method within the HydroCAD 
Stormwater Modeling System.  Reservoir routing was performed with the Dynamic Storage 
Indication method with automated calculation of tailwater conditions.  A Type III 24-hour 
rainfall distribution was utilized in analyzing the data for the 2, 10, 25 and 50 year - 24-hour 
storm events using rainfall data provided by the Northeast Regional Climate Center (NRCC).  As 
the project site lies within a Coastal and Great Bay Community identified by NHDES Alteration 
of Terrain, all rainfall amounts were increased by 15% to account for potential future increases in 
rainfall due to climate change.  A time span of 0 to 36 hours was analyzed at 0.01-hour 
increments.  The design infiltration rate used in the infiltration pond was calculated from the 
SSSNNE publication Ksat for New Hampshire Soils using the average of the lowest rates in the 
C-horizon of the soil subtypes comprising the in-situ material (Chatfield-Hollis-Canton) divided 
by two. 
 
Disclaimer 
 
Altus Engineering, Inc. notes that stormwater modeling is limited in its capacity to precisely 
predict peak rates of runoff and flood elevations.  Results should not be considered to represent 
actual storm events due to the number of variables and assumptions involved in the modeling 
effort.  Surface roughness coefficients (n), entrance loss coefficients (ke), velocity factors (kv) 
and times of concentration (Tc) are based on subjective field observations and engineering 
judgment using available data.  For design purposes, curve numbers (Cn) describe the average 
conditions.  However, curve numbers will vary from storm to storm depending on the antecedent 
runoff conditions (ARC) including saturation and frozen ground.  Also, higher water elevations 
than predicted by modeling could occur if drainage channels, closed drain systems or culverts are 
not maintained and/or become blocked by debris before and/or during a storm event as this will 
impact flow capacity of the structures.  Structures should be re-evaluated if future changes occur 
within relevant drainage areas in order to assess any required design modifications. 
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Drainage Analysis 
 
A complete summary of the drainage model is included in the appendix of this report.  The 
following table compares pre- and post-development peak rates at the Point of Analysis 
identified on the plans for the 2, 10, 25 and 50-year storm events:  
 

Stormwater Modeling Summary 
Peak Q (cfs) for Type III 24-Hour Storm Events 

 

 
As the above table demonstrates, the proposed peak rates of runoff at the point of analysis will be 
decreased from the existing conditions for all analyzed storm events. 
 
 

 2-Yr Storm 
(4.10 inch) 

10-Yr Storm 
(6.39 inch) 

25-Yr Storm 
(8.22 inch) 

50-Yr Storm 
(9.97 inch) 

POA #1 (South)     

Pre 2.26 5.41 8.18 10.93 

Post 1.33 3.81 5.61 7.21 

Change -0.93 -1.60 -2.57 -3.72 

POA #2 (Middle)     

Pre 2.13 5.84 9.24 12.69 

Post 0.96 4.92 8.52 11.62 

Change -1.17 -0.92 -0.72 -1.07 

POA #3 (North)     

Pre 4.00 9.51 14.39 19.24 

Post 3.99 7.46 13.55 17.32 

Change -0.01 -0.05 -0.84 -1.92 

POA #4 (Combined Site)     

Pre 7.29 18.08 27.83 37.59 

Post 5.73 15.83 23.40 30.28 

Change -1.56 -2.25 -4.43 -7.31 
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POLLUTANT REMOVAL  
 
Based on the New Hampshire Stormwater Manual (Volume 2), the following pollutant removal 
rates would be expected from the implementation of the proposed stormwater BMPs: 
 

Pollutant           Removal Efficiency 
Total Suspended Solids (TSS)    90% 
Total Nitrogen (TN)      65% 
Total Phosphorus (TP)    60-65% 

 
 
CONCLUSION 
 
This proposed site development of property located at 19 Continental Drive in Exeter, New 
Hampshire will have minimal adverse effect on abutting properties and infrastructure as a result 
of stormwater runoff or siltation.  Post-construction peak rates of runoff from the site will be 
lower than the existing conditions for all analyzed storm events.  The new stormwater 
management system will also provide appropriate treatment to runoff from 100% of the proposed 
on-site impervious surfaces.  Appropriate steps will be taken to properly mitigate erosion and 
sedimentation through the use of temporary and permanent Best Management Practices for 
sediment and erosion control, including deep sump catch basins with grease hoods, bioretention 
ponds and an infiltration basin. 



 

              

 
Section 2 
 
Aerial Photo and USGS Map 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Valued Customer
Callout
SITE



Valued Customer
Callout
N



 

              

 
Section 3 
 
Drainage Calculations 
 
Pre-Development 
2-Year, 24-Hour Summary 
10-Year, 24-Hour Complete 
25-Year, 24-Hour Summary 
50-Year, 24-Hour Summary 
 

 
 
 
 
 
 
 
 



1S

South

2S

Middle

3S

North

100

POA #1

200

POA #2

300

POA #3

400

POA #4

Routing Diagram for 4839.DS.Pre
Prepared by Altus Engineering, Inc.,  Printed 6/30/2022

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type III 24-hr  2-yr Rainfall=4.10"4839.DS.Pre
  Printed  6/30/2022Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=99,362 sf   0.00% Impervious   Runoff Depth=1.21"Subcatchment 1S: South
   Flow Length=540'   Tc=20.0 min   CN=67   Runoff=2.00 cfs  0.229 af

Runoff Area=139,809 sf   0.00% Impervious   Runoff Depth=0.97"Subcatchment 2S: Middle
   Flow Length=480'   Tc=24.0 min   CN=63   Runoff=1.98 cfs  0.260 af

Runoff Area=250,529 sf   1.03% Impervious   Runoff Depth=0.86"Subcatchment 3S: North
   Flow Length=1,045'   Tc=43.6 min   CN=61   Runoff=2.29 cfs  0.414 af

   Inflow=2.00 cfs  0.229 afLink 100: POA #1
   Primary=2.00 cfs  0.229 af

   Inflow=1.98 cfs  0.260 afLink 200: POA #2
   Primary=1.98 cfs  0.260 af

   Inflow=2.29 cfs  0.414 afLink 300: POA #3
   Primary=2.29 cfs  0.414 af

   Inflow=5.29 cfs  0.904 afLink 400: POA #4
   Primary=5.29 cfs  0.904 af

Total Runoff Area = 11.242 ac   Runoff Volume = 0.904 af   Average Runoff Depth = 0.96"
99.47% Pervious = 11.183 ac     0.53% Impervious = 0.059 ac
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4839.DS.Pre
  Printed  6/30/2022Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.139 74 >75% Grass cover, Good, HSG C  (3S)
0.059 98 Gravel, HSG B  (3S)
5.495 55 Woods, Good, HSG B  (1S, 2S, 3S)
5.549 70 Woods, Good, HSG C  (1S, 2S, 3S)

11.242 63 TOTAL AREA



4839.DS.Pre
  Printed  6/30/2022Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
5.554 HSG B 1S, 2S, 3S
5.688 HSG C 1S, 2S, 3S
0.000 HSG D
0.000 Other

11.242 TOTAL AREA



Type III 24-hr  10-yr Rainfall=6.39"4839.DS.Pre
  Printed  6/30/2022Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=99,362 sf   0.00% Impervious   Runoff Depth=2.83"Subcatchment 1S: South
   Flow Length=540'   Tc=20.0 min   CN=67   Runoff=5.04 cfs  0.538 af

Runoff Area=139,809 sf   0.00% Impervious   Runoff Depth=2.45"Subcatchment 2S: Middle
   Flow Length=480'   Tc=24.0 min   CN=63   Runoff=5.60 cfs  0.656 af

Runoff Area=250,529 sf   1.03% Impervious   Runoff Depth=2.27"Subcatchment 3S: North
   Flow Length=1,045'   Tc=43.6 min   CN=61   Runoff=6.93 cfs  1.088 af

   Inflow=5.04 cfs  0.538 afLink 100: POA #1
   Primary=5.04 cfs  0.538 af

   Inflow=5.60 cfs  0.656 afLink 200: POA #2
   Primary=5.60 cfs  0.656 af

   Inflow=6.93 cfs  1.088 afLink 300: POA #3
   Primary=6.93 cfs  1.088 af

   Inflow=15.14 cfs  2.282 afLink 400: POA #4
   Primary=15.14 cfs  2.282 af

Total Runoff Area = 11.242 ac   Runoff Volume = 2.282 af   Average Runoff Depth = 2.44"
99.47% Pervious = 11.183 ac     0.53% Impervious = 0.059 ac
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Summary for Subcatchment 1S: South

Runoff = 5.04 cfs @ 12.29 hrs,  Volume= 0.538 af,  Depth= 2.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
18,262 55 Woods, Good, HSG B
81,100 70 Woods, Good, HSG C
99,362 67 Weighted Average
99,362 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.0 70 0.1000 0.09 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 4.10"
7.0 470 0.0500 1.12 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
20.0 540 Total

Subcatchment 1S: South

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=99,362 sf
Runoff Volume=0.538 af

Runoff Depth=2.83"
Flow Length=540'

Tc=20.0 min
CN=67

5.04 cfs



Type III 24-hr  10-yr Rainfall=6.39"4839.DS.Pre
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HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Middle

Runoff = 5.60 cfs @ 12.35 hrs,  Volume= 0.656 af,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
65,340 55 Woods, Good, HSG B
74,469 70 Woods, Good, HSG C

139,809 63 Weighted Average
139,809 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.4 100 0.1000 0.10 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 4.10"
6.6 380 0.0370 0.96 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
24.0 480 Total

Subcatchment 2S: Middle

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=139,809 sf
Runoff Volume=0.656 af

Runoff Depth=2.45"
Flow Length=480'

Tc=24.0 min
CN=63

5.60 cfs
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Summary for Subcatchment 3S: North

Runoff = 6.93 cfs @ 12.64 hrs,  Volume= 1.088 af,  Depth= 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
155,771 55 Woods, Good, HSG B

86,143 70 Woods, Good, HSG C
6,041 74 >75% Grass cover, Good, HSG C

* 2,574 98 Gravel, HSG B
250,529 61 Weighted Average
247,955 98.97% Pervious Area

2,574 1.03% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
21.3 100 0.0600 0.08 Sheet Flow, 

Woods: Dense underbrush   n= 0.800   P2= 4.10"
22.3 945 0.0200 0.71 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
43.6 1,045 Total

Subcatchment 3S: North

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=250,529 sf
Runoff Volume=1.088 af

Runoff Depth=2.27"
Flow Length=1,045'

Tc=43.6 min
CN=61

6.93 cfs
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Summary for Link 100: POA #1

Inflow Area = 2.281 ac, 0.00% Impervious,  Inflow Depth = 2.83"    for  10-yr event
Inflow = 5.04 cfs @ 12.29 hrs,  Volume= 0.538 af
Primary = 5.04 cfs @ 12.29 hrs,  Volume= 0.538 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 100: POA #1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.281 ac
5.04 cfs

5.04 cfs
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Summary for Link 200: POA #2

Inflow Area = 3.210 ac, 0.00% Impervious,  Inflow Depth = 2.45"    for  10-yr event
Inflow = 5.60 cfs @ 12.35 hrs,  Volume= 0.656 af
Primary = 5.60 cfs @ 12.35 hrs,  Volume= 0.656 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 200: POA #2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=3.210 ac
5.60 cfs

5.60 cfs
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Summary for Link 300: POA #3

Inflow Area = 5.751 ac, 1.03% Impervious,  Inflow Depth = 2.27"    for  10-yr event
Inflow = 6.93 cfs @ 12.64 hrs,  Volume= 1.088 af
Primary = 6.93 cfs @ 12.64 hrs,  Volume= 1.088 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 300: POA #3
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Hydrograph
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Inflow Area=5.751 ac
6.93 cfs

6.93 cfs
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Summary for Link 400: POA #4

Inflow Area = 11.242 ac, 0.53% Impervious,  Inflow Depth = 2.44"    for  10-yr event
Inflow = 15.14 cfs @ 12.40 hrs,  Volume= 2.282 af
Primary = 15.14 cfs @ 12.40 hrs,  Volume= 2.282 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 400: POA #4
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Inflow Area=11.242 ac
15.14 cfs

15.14 cfs
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=99,362 sf   0.00% Impervious   Runoff Depth=4.30"Subcatchment 1S: South
   Flow Length=540'   Tc=20.0 min   CN=67   Runoff=7.75 cfs  0.818 af

Runoff Area=139,809 sf   0.00% Impervious   Runoff Depth=3.84"Subcatchment 2S: Middle
   Flow Length=480'   Tc=24.0 min   CN=63   Runoff=8.96 cfs  1.028 af

Runoff Area=250,529 sf   1.03% Impervious   Runoff Depth=3.61"Subcatchment 3S: North
   Flow Length=1,045'   Tc=43.6 min   CN=61   Runoff=11.32 cfs  1.732 af

   Inflow=7.75 cfs  0.818 afLink 100: POA #1
   Primary=7.75 cfs  0.818 af

   Inflow=8.96 cfs  1.028 afLink 200: POA #2
   Primary=8.96 cfs  1.028 af

   Inflow=11.32 cfs  1.732 afLink 300: POA #3
   Primary=11.32 cfs  1.732 af

   Inflow=24.34 cfs  3.578 afLink 400: POA #4
   Primary=24.34 cfs  3.578 af

Total Runoff Area = 11.242 ac   Runoff Volume = 3.578 af   Average Runoff Depth = 3.82"
99.47% Pervious = 11.183 ac     0.53% Impervious = 0.059 ac
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=99,362 sf   0.00% Impervious   Runoff Depth=5.80"Subcatchment 1S: South
   Flow Length=540'   Tc=20.0 min   CN=67   Runoff=10.46 cfs  1.103 af

Runoff Area=139,809 sf   0.00% Impervious   Runoff Depth=5.27"Subcatchment 2S: Middle
   Flow Length=480'   Tc=24.0 min   CN=63   Runoff=12.37 cfs  1.411 af

Runoff Area=250,529 sf   1.03% Impervious   Runoff Depth=5.01"Subcatchment 3S: North
   Flow Length=1,045'   Tc=43.6 min   CN=61   Runoff=15.83 cfs  2.400 af

   Inflow=10.46 cfs  1.103 afLink 100: POA #1
   Primary=10.46 cfs  1.103 af

   Inflow=12.37 cfs  1.411 afLink 200: POA #2
   Primary=12.37 cfs  1.411 af

   Inflow=15.83 cfs  2.400 afLink 300: POA #3
   Primary=15.83 cfs  2.400 af

   Inflow=33.70 cfs  4.914 afLink 400: POA #4
   Primary=33.70 cfs  4.914 af

Total Runoff Area = 11.242 ac   Runoff Volume = 4.914 af   Average Runoff Depth = 5.25"
99.47% Pervious = 11.183 ac     0.53% Impervious = 0.059 ac
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Post-Development 
2-Year, 24-Hour Summary 
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=32,559 sf   0.00% Impervious   Runoff Depth=1.27"Subcatchment 1S: 
   Flow Length=45'   Slope=0.0670 '/'   Tc=6.0 min   CN=68   Runoff=1.04 cfs  0.079 af

Runoff Area=15,375 sf   60.07% Impervious   Runoff Depth=2.73"Subcatchment 3-1S: 
   Flow Length=235'   Tc=6.0 min   CN=87   Runoff=1.12 cfs  0.080 af

Runoff Area=4,680 sf   71.05% Impervious   Runoff Depth=3.11"Subcatchment 4-1S: 
   Flow Length=150'   Tc=6.0 min   CN=91   Runoff=0.38 cfs  0.028 af

Runoff Area=44,054 sf   100.00% Impervious   Runoff Depth=3.86"Subcatchment 5-1S: 
   Flow Length=174'   Slope=0.3300 '/'   Tc=6.0 min   CN=98   Runoff=4.05 cfs  0.326 af

Runoff Area=32,456 sf   100.00% Impervious   Runoff Depth=3.86"Subcatchment 5-2S: 
   Flow Length=120'   Slope=0.3300 '/'   Tc=6.0 min   CN=98   Runoff=2.98 cfs  0.240 af

Runoff Area=7,178 sf   63.23% Impervious   Runoff Depth=2.92"Subcatchment 6-1S: 
   Flow Length=160'   Tc=6.0 min   CN=89   Runoff=0.55 cfs  0.040 af

Runoff Area=5,633 sf   100.00% Impervious   Runoff Depth=3.86"Subcatchment 6-2S: 
   Flow Length=170'   Tc=6.0 min   CN=98   Runoff=0.52 cfs  0.042 af

Runoff Area=12,542 sf   88.75% Impervious   Runoff Depth=3.53"Subcatchment 6-3S: 
   Flow Length=100'   Tc=6.0 min   CN=95   Runoff=1.11 cfs  0.085 af

Runoff Area=6,724 sf   3.75% Impervious   Runoff Depth=1.40"Subcatchment 7S: 
   Flow Length=30'   Slope=0.0500 '/'   Tc=6.0 min   CN=70   Runoff=0.24 cfs  0.018 af

Runoff Area=24,722 sf   0.00% Impervious   Runoff Depth=1.67"Subcatchment 9-11S: 
   Flow Length=35'   Slope=0.0200 '/'   Tc=6.0 min   CN=74   Runoff=1.09 cfs  0.079 af

Runoff Area=8,911 sf   52.24% Impervious   Runoff Depth=2.46"Subcatchment 10S: 
   Flow Length=215'   Tc=6.0 min   CN=84   Runoff=0.59 cfs  0.042 af

Runoff Area=17,158 sf   97.67% Impervious   Runoff Depth=3.75"Subcatchment 12S: 
   Flow Length=200'   Slope=0.0150 '/'   Tc=6.0 min   CN=97   Runoff=1.56 cfs  0.123 af

Runoff Area=20,000 sf   100.00% Impervious   Runoff Depth=3.86"Subcatchment 13S: 
   Flow Length=200'   Slope=0.0150 '/'   Tc=6.0 min   CN=98   Runoff=1.84 cfs  0.148 af

Runoff Area=22,508 sf   94.60% Impervious   Runoff Depth=3.75"Subcatchment 14-1S: 
   Flow Length=200'   Slope=0.0150 '/'   Tc=6.0 min   CN=97   Runoff=2.05 cfs  0.162 af

Runoff Area=5,643 sf   71.72% Impervious   Runoff Depth=3.11"Subcatchment 14-2S: 
   Flow Length=105'   Tc=6.0 min   CN=91   Runoff=0.46 cfs  0.034 af

Runoff Area=46,572 sf   0.00% Impervious   Runoff Depth=1.46"Subcatchment 100S: 
   Flow Length=500'   Tc=17.5 min   CN=71   Runoff=1.25 cfs  0.130 af
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Runoff Area=18,353 sf   0.00% Impervious   Runoff Depth=1.46"Subcatchment 200S: 
   Flow Length=130'   Tc=6.0 min   CN=71   Runoff=0.70 cfs  0.051 af

Runoff Area=153,830 sf   0.00% Impervious   Runoff Depth=1.40"Subcatchment 300S: 
   Flow Length=880'   Tc=47.0 min   CN=70   Runoff=2.49 cfs  0.411 af

Runoff Area=10,832 sf   0.00% Impervious   Runoff Depth=1.53"Subcatchment 301S: 
   Flow Length=165'   Tc=8.1 min   CN=72   Runoff=0.40 cfs  0.032 af

Avg. Flow Depth=0.12'   Max Vel=1.54 fps   Inflow=0.22 cfs  0.151 afReach 2R: Wooded Wetlands
n=0.040   L=100.0'   S=0.0500 '/'   Capacity=19.85 cfs   Outflow=0.22 cfs  0.150 af

Avg. Flow Depth=0.65'   Max Vel=5.42 fps   Inflow=4.05 cfs  0.326 afReach 5-1: Roof Drain
18.0"  Round Pipe   n=0.012   L=424.0'   S=0.0081 '/'   Capacity=10.22 cfs   Outflow=3.97 cfs  0.326 af

Avg. Flow Depth=0.63'   Max Vel=4.20 fps   Inflow=2.98 cfs  0.240 afReach 5-2: Roof Drain
18.0"  Round Pipe   n=0.012   L=270.0'   S=0.0050 '/'   Capacity=8.05 cfs   Outflow=2.94 cfs  0.240 af

Avg. Flow Depth=0.07'   Max Vel=0.60 fps   Inflow=0.40 cfs  0.032 afReach 301R: Wetland Flow Path
n=0.035   L=880.0'   S=0.0120 '/'   Capacity=14.89 cfs   Outflow=0.20 cfs  0.032 af

Peak Elev=87.24'  Storage=24,161 cf   Inflow=11.80 cfs  0.937 afPond 1P: Infiltration Pond / Outlet #1
   Discarded=0.01 cfs  0.015 af   Primary=1.36 cfs  0.689 af   Outflow=1.37 cfs  0.705 af

Peak Elev=87.28'   Inflow=3.86 cfs  0.292 afPond 3: DMH #3
18.0"  Round Culvert  n=0.012  L=32.0'  S=0.0050 '/'   Outflow=3.86 cfs  0.292 af

Peak Elev=87.48'   Inflow=1.12 cfs  0.080 afPond 3-1: CB #3-1
12.0"  Round Culvert  n=0.012  L=6.0'  S=0.0067 '/'   Outflow=1.12 cfs  0.080 af

Peak Elev=88.17'   Inflow=2.74 cfs  0.212 afPond 4: DMH #4
18.0"  Round Culvert  n=0.012  L=195.0'  S=0.0050 '/'   Outflow=2.74 cfs  0.212 af

Peak Elev=89.15'   Inflow=0.38 cfs  0.028 afPond 4-1: CB #4-1
12.0"  Round Culvert  n=0.012  L=7.0'  S=0.0086 '/'   Outflow=0.38 cfs  0.028 af

Peak Elev=88.81'   Inflow=2.36 cfs  0.184 afPond 5: DMH #5
15.0"  Round Culvert  n=0.012  L=88.0'  S=0.0050 '/'   Outflow=2.36 cfs  0.184 af

Peak Elev=89.48'   Inflow=2.36 cfs  0.184 afPond 6: DMH #6
15.0"  Round Culvert  n=0.012  L=110.0'  S=0.0050 '/'   Outflow=2.36 cfs  0.184 af

Peak Elev=89.94'   Inflow=0.55 cfs  0.040 afPond 6-1: CB #6-1
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0056 '/'   Outflow=0.55 cfs  0.040 af

Peak Elev=90.71'   Inflow=0.52 cfs  0.042 afPond 6-2: CB #6-1
12.0"  Round Culvert  n=0.012  L=80.0'  S=0.0050 '/'   Outflow=0.52 cfs  0.042 af

Peak Elev=90.05'   Inflow=1.11 cfs  0.085 afPond 6-3: CB #6-3
12.0"  Round Culvert  n=0.012  L=104.0'  S=0.0055 '/'   Outflow=1.11 cfs  0.085 af

Peak Elev=91.24'  Storage=48 cf   Inflow=0.24 cfs  0.018 afPond 7P: Basin
10.0"  Round Culvert  n=0.012  L=54.0'  S=0.0185 '/'   Outflow=0.21 cfs  0.018 af
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Peak Elev=87.66'   Inflow=6.91 cfs  0.566 afPond 8: DMH #8
24.0"  Round Culvert  n=0.012  L=66.0'  S=0.0050 '/'   Outflow=6.91 cfs  0.566 af

Peak Elev=82.69'  Storage=15,496 cf   Inflow=7.58 cfs  0.587 afPond 9-11P: Bioretention / Outlet #'s 9 & 11
   Primary=0.22 cfs  0.151 af   Secondary=0.81 cfs  0.188 af   Outflow=1.03 cfs  0.339 af

Peak Elev=84.79'   Inflow=0.59 cfs  0.042 afPond 10: CB #10
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0200 '/'   Outflow=0.59 cfs  0.042 af

Peak Elev=83.41'   Inflow=1.56 cfs  0.123 afPond 12: CB #12
12.0"  Round Culvert  n=0.012  L=12.0'  S=0.0167 '/'   Outflow=1.56 cfs  0.123 af

Peak Elev=83.34'   Inflow=1.84 cfs  0.148 afPond 13: CB #13
12.0"  Round Culvert  n=0.012  L=28.0'  S=0.0214 '/'   Outflow=1.84 cfs  0.148 af

Peak Elev=83.61'   Inflow=2.50 cfs  0.195 afPond 14: CB #14
12.0"  Round Culvert  n=0.012  L=110.0'  S=0.0050 '/'   Outflow=2.50 cfs  0.195 af

Peak Elev=83.90'   Inflow=2.05 cfs  0.162 afPond 14-1: CB #14-1
12.0"  Round Culvert  n=0.012  L=30.0'  S=0.0050 '/'   Outflow=2.05 cfs  0.162 af

Peak Elev=85.34'   Inflow=0.46 cfs  0.034 afPond 14-2: CB #14-2
12.0"  Round Culvert  n=0.012  L=130.0'  S=0.0115 '/'   Outflow=0.46 cfs  0.034 af

   Inflow=1.33 cfs  0.281 afLink 100: POA #1
   Primary=1.33 cfs  0.281 af

   Inflow=0.96 cfs  0.240 afLink 200: POA #2
   Primary=0.96 cfs  0.240 af

   Inflow=3.99 cfs  1.132 afLink 300: POA #3
   Primary=3.99 cfs  1.132 af

   Inflow=5.73 cfs  1.653 afLink 400: POA #4
   Primary=5.73 cfs  1.653 af

Total Runoff Area = 11.243 ac   Runoff Volume = 2.149 af   Average Runoff Depth = 2.29"
63.78% Pervious = 7.171 ac     36.22% Impervious = 4.072 ac
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.665 61 >75% Grass cover, Good, HSG B  (1S, 3-1S, 6-3S, 7S, 9-11S, 10S, 12S, 200S, 
300S)

2.014 74 >75% Grass cover, Good, HSG C  (1S, 3-1S, 4-1S, 6-1S, 6-3S, 7S, 9-11S, 10S, 
12S, 14-1S, 14-2S, 100S, 200S, 300S, 301S)

0.631 98 Paved parking, HSG B  (3-1S, 6-1S, 6-3S, 7S, 10S, 12S, 13S, 14-1S)
1.685 98 Paved parking, HSG C  (3-1S, 4-1S, 6-1S, 6-2S, 6-3S, 10S, 12S, 13S, 14-1S, 14-2S)
0.641 98 Roofs, HSG B  (5-1S, 5-2S)
1.116 98 Roofs, HSG C  (5-1S, 5-2S)
0.056 55 Woods, Good, HSG B  (200S, 300S)
4.436 70 Woods, Good, HSG C  (100S, 200S, 300S, 301S)

11.243 80 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
1.992 HSG B 1S, 3-1S, 5-1S, 5-2S, 6-1S, 6-3S, 7S, 9-11S, 10S, 12S, 13S, 14-1S, 200S, 300S
9.250 HSG C 1S, 3-1S, 4-1S, 5-1S, 5-2S, 6-1S, 6-2S, 6-3S, 7S, 9-11S, 10S, 12S, 13S, 14-1S, 

14-2S, 100S, 200S, 300S, 301S
0.000 HSG D
0.000 Other

11.243 TOTAL AREA
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=32,559 sf   0.00% Impervious   Runoff Depth=2.92"Subcatchment 1S: 
   Flow Length=45'   Slope=0.0670 '/'   Tc=6.0 min   CN=68   Runoff=2.55 cfs  0.182 af

Runoff Area=15,375 sf   60.07% Impervious   Runoff Depth=4.89"Subcatchment 3-1S: 
   Flow Length=235'   Tc=6.0 min   CN=87   Runoff=1.96 cfs  0.144 af

Runoff Area=4,680 sf   71.05% Impervious   Runoff Depth=5.34"Subcatchment 4-1S: 
   Flow Length=150'   Tc=6.0 min   CN=91   Runoff=0.63 cfs  0.048 af

Runoff Area=44,054 sf   100.00% Impervious   Runoff Depth=6.15"Subcatchment 5-1S: 
   Flow Length=174'   Slope=0.3300 '/'   Tc=6.0 min   CN=98   Runoff=6.34 cfs  0.518 af

Runoff Area=32,456 sf   100.00% Impervious   Runoff Depth=6.15"Subcatchment 5-2S: 
   Flow Length=120'   Slope=0.3300 '/'   Tc=6.0 min   CN=98   Runoff=4.67 cfs  0.382 af

Runoff Area=7,178 sf   63.23% Impervious   Runoff Depth=5.11"Subcatchment 6-1S: 
   Flow Length=160'   Tc=6.0 min   CN=89   Runoff=0.94 cfs  0.070 af

Runoff Area=5,633 sf   100.00% Impervious   Runoff Depth=6.15"Subcatchment 6-2S: 
   Flow Length=170'   Tc=6.0 min   CN=98   Runoff=0.81 cfs  0.066 af

Runoff Area=12,542 sf   88.75% Impervious   Runoff Depth=5.80"Subcatchment 6-3S: 
   Flow Length=100'   Tc=6.0 min   CN=95   Runoff=1.77 cfs  0.139 af

Runoff Area=6,724 sf   3.75% Impervious   Runoff Depth=3.12"Subcatchment 7S: 
   Flow Length=30'   Slope=0.0500 '/'   Tc=6.0 min   CN=70   Runoff=0.56 cfs  0.040 af

Runoff Area=24,722 sf   0.00% Impervious   Runoff Depth=3.52"Subcatchment 9-11S: 
   Flow Length=35'   Slope=0.0200 '/'   Tc=6.0 min   CN=74   Runoff=2.34 cfs  0.166 af

Runoff Area=8,911 sf   52.24% Impervious   Runoff Depth=4.56"Subcatchment 10S: 
   Flow Length=215'   Tc=6.0 min   CN=84   Runoff=1.07 cfs  0.078 af

Runoff Area=17,158 sf   97.67% Impervious   Runoff Depth=6.03"Subcatchment 12S: 
   Flow Length=200'   Slope=0.0150 '/'   Tc=6.0 min   CN=97   Runoff=2.46 cfs  0.198 af

Runoff Area=20,000 sf   100.00% Impervious   Runoff Depth=6.15"Subcatchment 13S: 
   Flow Length=200'   Slope=0.0150 '/'   Tc=6.0 min   CN=98   Runoff=2.88 cfs  0.235 af

Runoff Area=22,508 sf   94.60% Impervious   Runoff Depth=6.03"Subcatchment 14-1S: 
   Flow Length=200'   Slope=0.0150 '/'   Tc=6.0 min   CN=97   Runoff=3.22 cfs  0.260 af

Runoff Area=5,643 sf   71.72% Impervious   Runoff Depth=5.34"Subcatchment 14-2S: 
   Flow Length=105'   Tc=6.0 min   CN=91   Runoff=0.76 cfs  0.058 af

Runoff Area=46,572 sf   0.00% Impervious   Runoff Depth=3.22"Subcatchment 100S: 
   Flow Length=500'   Tc=17.5 min   CN=71   Runoff=2.86 cfs  0.287 af
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Runoff Area=18,353 sf   0.00% Impervious   Runoff Depth=3.22"Subcatchment 200S: 
   Flow Length=130'   Tc=6.0 min   CN=71   Runoff=1.59 cfs  0.113 af

Runoff Area=153,830 sf   0.00% Impervious   Runoff Depth=3.12"Subcatchment 300S: 
   Flow Length=880'   Tc=47.0 min   CN=70   Runoff=5.80 cfs  0.918 af

Runoff Area=10,832 sf   0.00% Impervious   Runoff Depth=3.32"Subcatchment 301S: 
   Flow Length=165'   Tc=8.1 min   CN=72   Runoff=0.90 cfs  0.069 af

Avg. Flow Depth=0.24'   Max Vel=2.43 fps   Inflow=0.97 cfs  0.224 afReach 2R: Wooded Wetlands
n=0.040   L=100.0'   S=0.0500 '/'   Capacity=19.85 cfs   Outflow=0.97 cfs  0.224 af

Avg. Flow Depth=0.85'   Max Vel=6.07 fps   Inflow=6.34 cfs  0.518 afReach 5-1: Roof Drain
18.0"  Round Pipe   n=0.012   L=424.0'   S=0.0081 '/'   Capacity=10.22 cfs   Outflow=6.23 cfs  0.518 af

Avg. Flow Depth=0.81'   Max Vel=4.71 fps   Inflow=4.67 cfs  0.382 afReach 5-2: Roof Drain
18.0"  Round Pipe   n=0.012   L=270.0'   S=0.0050 '/'   Capacity=8.05 cfs   Outflow=4.62 cfs  0.382 af

Avg. Flow Depth=0.11'   Max Vel=0.80 fps   Inflow=0.90 cfs  0.069 afReach 301R: Wetland Flow Path
n=0.035   L=880.0'   S=0.0120 '/'   Capacity=14.89 cfs   Outflow=0.53 cfs  0.069 af

Peak Elev=87.87'  Storage=37,956 cf   Inflow=19.93 cfs  1.590 afPond 1P: Infiltration Pond / Outlet #1
   Discarded=0.02 cfs  0.018 af   Primary=3.35 cfs  1.336 af   Outflow=3.37 cfs  1.354 af

Peak Elev=87.97'   Inflow=6.57 cfs  0.507 afPond 3: DMH #3
18.0"  Round Culvert  n=0.012  L=32.0'  S=0.0050 '/'   Outflow=6.57 cfs  0.507 af

Peak Elev=88.21'   Inflow=1.96 cfs  0.144 afPond 3-1: CB #3-1
12.0"  Round Culvert  n=0.012  L=6.0'  S=0.0067 '/'   Outflow=1.96 cfs  0.144 af

Peak Elev=88.67'   Inflow=4.61 cfs  0.364 afPond 4: DMH #4
18.0"  Round Culvert  n=0.012  L=195.0'  S=0.0050 '/'   Outflow=4.61 cfs  0.364 af

Peak Elev=89.27'   Inflow=0.63 cfs  0.048 afPond 4-1: CB #4-1
12.0"  Round Culvert  n=0.012  L=7.0'  S=0.0086 '/'   Outflow=0.63 cfs  0.048 af

Peak Elev=89.27'   Inflow=3.98 cfs  0.316 afPond 5: DMH #5
15.0"  Round Culvert  n=0.012  L=88.0'  S=0.0050 '/'   Outflow=3.98 cfs  0.316 af

Peak Elev=89.94'   Inflow=3.98 cfs  0.316 afPond 6: DMH #6
15.0"  Round Culvert  n=0.012  L=110.0'  S=0.0050 '/'   Outflow=3.98 cfs  0.316 af

Peak Elev=90.13'   Inflow=0.94 cfs  0.070 afPond 6-1: CB #6-1
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0056 '/'   Outflow=0.94 cfs  0.070 af

Peak Elev=90.82'   Inflow=0.81 cfs  0.066 afPond 6-2: CB #6-1
12.0"  Round Culvert  n=0.012  L=80.0'  S=0.0050 '/'   Outflow=0.81 cfs  0.066 af

Peak Elev=90.38'   Inflow=1.77 cfs  0.139 afPond 6-3: CB #6-3
12.0"  Round Culvert  n=0.012  L=104.0'  S=0.0055 '/'   Outflow=1.77 cfs  0.139 af

Peak Elev=91.38'  Storage=98 cf   Inflow=0.56 cfs  0.040 afPond 7P: Basin
10.0"  Round Culvert  n=0.012  L=54.0'  S=0.0185 '/'   Outflow=0.50 cfs  0.040 af
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Peak Elev=88.14'   Inflow=10.85 cfs  0.900 afPond 8: DMH #8
24.0"  Round Culvert  n=0.012  L=66.0'  S=0.0050 '/'   Outflow=10.85 cfs  0.900 af

Peak Elev=83.07'  Storage=20,771 cf   Inflow=12.73 cfs  0.995 afPond 9-11P: Bioretention / Outlet #'s 9 & 11
   Primary=0.97 cfs  0.224 af   Secondary=4.17 cfs  0.520 af   Outflow=5.14 cfs  0.745 af

Peak Elev=84.94'   Inflow=1.07 cfs  0.078 afPond 10: CB #10
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0200 '/'   Outflow=1.07 cfs  0.078 af

Peak Elev=83.67'   Inflow=2.46 cfs  0.198 afPond 12: CB #12
12.0"  Round Culvert  n=0.012  L=12.0'  S=0.0167 '/'   Outflow=2.46 cfs  0.198 af

Peak Elev=83.68'   Inflow=2.88 cfs  0.235 afPond 13: CB #13
12.0"  Round Culvert  n=0.012  L=28.0'  S=0.0214 '/'   Outflow=2.88 cfs  0.235 af

Peak Elev=84.78'   Inflow=3.99 cfs  0.317 afPond 14: CB #14
12.0"  Round Culvert  n=0.012  L=110.0'  S=0.0050 '/'   Outflow=3.99 cfs  0.317 af

Peak Elev=85.50'   Inflow=3.22 cfs  0.260 afPond 14-1: CB #14-1
12.0"  Round Culvert  n=0.012  L=30.0'  S=0.0050 '/'   Outflow=3.22 cfs  0.260 af

Peak Elev=85.50'   Inflow=0.76 cfs  0.058 afPond 14-2: CB #14-2
12.0"  Round Culvert  n=0.012  L=130.0'  S=0.0115 '/'   Outflow=0.76 cfs  0.058 af

   Inflow=3.81 cfs  0.511 afLink 100: POA #1
   Primary=3.81 cfs  0.511 af

   Inflow=4.92 cfs  0.633 afLink 200: POA #2
   Primary=4.92 cfs  0.633 af

   Inflow=9.46 cfs  2.322 afLink 300: POA #3
   Primary=9.46 cfs  2.322 af

   Inflow=15.83 cfs  3.466 afLink 400: POA #4
   Primary=15.83 cfs  3.466 af

Total Runoff Area = 11.243 ac   Runoff Volume = 3.970 af   Average Runoff Depth = 4.24"
63.78% Pervious = 7.171 ac     36.22% Impervious = 4.072 ac
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Summary for Subcatchment 1S: 

Runoff = 2.55 cfs @ 12.09 hrs,  Volume= 0.182 af,  Depth= 2.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
15,776 61 >75% Grass cover, Good, HSG B
16,783 74 >75% Grass cover, Good, HSG C
32,559 68 Weighted Average
32,559 100.00% Pervious Area

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

4.1 45 0.0670 0.18 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 4.10"

4.1 45 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=32,559 sf
Runoff Volume=0.182 af

Runoff Depth=2.92"
Flow Length=45'
Slope=0.0670 '/'

Tc=6.0 min
CN=68

2.55 cfs
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Summary for Subcatchment 3-1S: 

Runoff = 1.96 cfs @ 12.09 hrs,  Volume= 0.144 af,  Depth= 4.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
2,164 61 >75% Grass cover, Good, HSG B
2,749 98 Paved parking, HSG B
3,975 74 >75% Grass cover, Good, HSG C
6,487 98 Paved parking, HSG C

15,375 87 Weighted Average
6,139 39.93% Pervious Area
9,236 60.07% Impervious Area

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

0.5 35 0.0200 1.26 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 4.10"

1.6 200 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.1 235 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 3-1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=15,375 sf
Runoff Volume=0.144 af

Runoff Depth=4.89"
Flow Length=235'

Tc=6.0 min
CN=87

1.96 cfs
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Summary for Subcatchment 4-1S: 

Runoff = 0.63 cfs @ 12.08 hrs,  Volume= 0.048 af,  Depth= 5.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
1,355 74 >75% Grass cover, Good, HSG C
3,325 98 Paved parking, HSG C
4,680 91 Weighted Average
1,355 28.95% Pervious Area
3,325 71.05% Impervious Area

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

0.4 30 0.0200 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 4.10"

1.0 120 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.4 150 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 4-1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=4,680 sf
Runoff Volume=0.048 af

Runoff Depth=5.34"
Flow Length=150'

Tc=6.0 min
CN=91

0.63 cfs
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Summary for Subcatchment 5-1S: 

Runoff = 6.34 cfs @ 12.08 hrs,  Volume= 0.518 af,  Depth= 6.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
13,248 98 Roofs, HSG B
30,806 98 Roofs, HSG C
44,054 98 Weighted Average
44,054 100.00% Impervious Area

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

0.5 174 0.3300 5.34 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 4.10"

0.5 174 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 5-1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=44,054 sf
Runoff Volume=0.518 af

Runoff Depth=6.15"
Flow Length=174'

Slope=0.3300 '/'
Tc=6.0 min

CN=98

6.34 cfs
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Summary for Subcatchment 5-2S: 

Runoff = 4.67 cfs @ 12.08 hrs,  Volume= 0.382 af,  Depth= 6.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
14,653 98 Roofs, HSG B
17,803 98 Roofs, HSG C
32,456 98 Weighted Average
32,456 100.00% Impervious Area

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

0.4 120 0.3300 4.96 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 4.10"

0.4 120 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 5-2S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=32,456 sf
Runoff Volume=0.382 af

Runoff Depth=6.15"
Flow Length=120'

Slope=0.3300 '/'
Tc=6.0 min

CN=98

4.67 cfs
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Summary for Subcatchment 6-1S: 

Runoff = 0.94 cfs @ 12.08 hrs,  Volume= 0.070 af,  Depth= 5.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
1,763 98 Paved parking, HSG B
2,639 74 >75% Grass cover, Good, HSG C
2,776 98 Paved parking, HSG C
7,178 89 Weighted Average
2,639 36.77% Pervious Area
4,539 63.23% Impervious Area

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

0.4 30 0.0200 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 4.10"

1.1 130 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 160 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 6-1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=7,178 sf
Runoff Volume=0.070 af

Runoff Depth=5.11"
Flow Length=160'

Tc=6.0 min
CN=89

0.94 cfs
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Summary for Subcatchment 6-2S: 

Runoff = 0.81 cfs @ 12.08 hrs,  Volume= 0.066 af,  Depth= 6.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
5,633 98 Paved parking, HSG C
5,633 100.00% Impervious Area

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

0.5 35 0.0200 1.26 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 4.10"

1.1 135 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.6 170 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 6-2S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=5,633 sf
Runoff Volume=0.066 af

Runoff Depth=6.15"
Flow Length=170'

Tc=6.0 min
CN=98

0.81 cfs
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Summary for Subcatchment 6-3S: 

Runoff = 1.77 cfs @ 12.08 hrs,  Volume= 0.139 af,  Depth= 5.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
450 61 >75% Grass cover, Good, HSG B

1,633 98 Paved parking, HSG B
961 74 >75% Grass cover, Good, HSG C

9,498 98 Paved parking, HSG C
12,542 95 Weighted Average

1,411 11.25% Pervious Area
11,131 88.75% Impervious Area

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

0.3 20 0.0200 1.13 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 4.10"

0.7 80 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.0 100 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 6-3S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=12,542 sf
Runoff Volume=0.139 af

Runoff Depth=5.80"
Flow Length=100'

Tc=6.0 min
CN=95

1.77 cfs
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Summary for Subcatchment 7S: 

Runoff = 0.56 cfs @ 12.09 hrs,  Volume= 0.040 af,  Depth= 3.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
2,708 61 >75% Grass cover, Good, HSG B

252 98 Paved parking, HSG B
3,764 74 >75% Grass cover, Good, HSG C
6,724 70 Weighted Average
6,472 96.25% Pervious Area

252 3.75% Impervious Area

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

2.3 30 0.0500 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 4.10"

2.3 30 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 7S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=6,724 sf
Runoff Volume=0.040 af

Runoff Depth=3.12"
Flow Length=30'
Slope=0.0500 '/'

Tc=6.0 min
CN=70

0.56 cfs
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Summary for Subcatchment 9-11S: 

Runoff = 2.34 cfs @ 12.09 hrs,  Volume= 0.166 af,  Depth= 3.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
638 61 >75% Grass cover, Good, HSG B

24,084 74 >75% Grass cover, Good, HSG C
24,722 74 Weighted Average
24,722 100.00% Pervious Area

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

0.5 35 0.0200 1.26 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 4.10"

0.5 35 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 9-11S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=24,722 sf
Runoff Volume=0.166 af

Runoff Depth=3.52"
Flow Length=35'
Slope=0.0200 '/'

Tc=6.0 min
CN=74

2.34 cfs
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Summary for Subcatchment 10S: 

Runoff = 1.07 cfs @ 12.09 hrs,  Volume= 0.078 af,  Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
2,050 61 >75% Grass cover, Good, HSG B
1,346 98 Paved parking, HSG B
2,206 74 >75% Grass cover, Good, HSG C
3,309 98 Paved parking, HSG C
8,911 84 Weighted Average
4,256 47.76% Pervious Area
4,655 52.24% Impervious Area

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

0.6 50 0.0200 1.36 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 4.10"

1.0 165 0.0180 2.72 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.6 215 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 10S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=8,911 sf
Runoff Volume=0.078 af

Runoff Depth=4.56"
Flow Length=215'

Tc=6.0 min
CN=84

1.07 cfs
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Summary for Subcatchment 12S: 

Runoff = 2.46 cfs @ 12.08 hrs,  Volume= 0.198 af,  Depth= 6.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
365 61 >75% Grass cover, Good, HSG B

4,363 98 Paved parking, HSG B
34 74 >75% Grass cover, Good, HSG C

12,396 98 Paved parking, HSG C
17,158 97 Weighted Average

399 2.33% Pervious Area
16,759 97.67% Impervious Area

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

1.2 100 0.0150 1.39 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 4.10"

0.7 100 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.9 200 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 12S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=17,158 sf
Runoff Volume=0.198 af

Runoff Depth=6.03"
Flow Length=200'

Slope=0.0150 '/'
Tc=6.0 min

CN=97

2.46 cfs



Type III 24-hr  10-yr Rainfall=6.39"5493.DS.Post
  Printed  10/19/2023Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 13S: 

Runoff = 2.88 cfs @ 12.08 hrs,  Volume= 0.235 af,  Depth= 6.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
10,878 98 Paved parking, HSG B

9,122 98 Paved parking, HSG C
20,000 98 Weighted Average
20,000 100.00% Impervious Area

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

1.2 100 0.0150 1.39 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 4.10"

0.7 100 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.9 200 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 13S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=20,000 sf
Runoff Volume=0.235 af

Runoff Depth=6.15"
Flow Length=200'

Slope=0.0150 '/'
Tc=6.0 min

CN=98

2.88 cfs
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Summary for Subcatchment 14-1S: 

Runoff = 3.22 cfs @ 12.08 hrs,  Volume= 0.260 af,  Depth= 6.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
4,506 98 Paved parking, HSG B
1,216 74 >75% Grass cover, Good, HSG C

16,786 98 Paved parking, HSG C
22,508 97 Weighted Average

1,216 5.40% Pervious Area
21,292 94.60% Impervious Area

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

1.2 100 0.0150 1.39 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 4.10"

0.7 100 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.9 200 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 14-1S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=22,508 sf
Runoff Volume=0.260 af

Runoff Depth=6.03"
Flow Length=200'

Slope=0.0150 '/'
Tc=6.0 min

CN=97

3.22 cfs
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Summary for Subcatchment 14-2S: 

Runoff = 0.76 cfs @ 12.08 hrs,  Volume= 0.058 af,  Depth= 5.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
1,596 74 >75% Grass cover, Good, HSG C
4,047 98 Paved parking, HSG C
5,643 91 Weighted Average
1,596 28.28% Pervious Area
4,047 71.72% Impervious Area

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

0.3 20 0.0200 1.13 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 4.10"

0.3 85 0.0500 4.54 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 105 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 14-2S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=5,643 sf
Runoff Volume=0.058 af

Runoff Depth=5.34"
Flow Length=105'

Tc=6.0 min
CN=91

0.76 cfs
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Summary for Subcatchment 100S: 

Runoff = 2.86 cfs @ 12.24 hrs,  Volume= 0.287 af,  Depth= 3.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
8,918 74 >75% Grass cover, Good, HSG C

37,654 70 Woods, Good, HSG C
46,572 71 Weighted Average
46,572 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.5 100 0.0700 0.15 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 4.10"
6.0 400 0.0500 1.12 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
17.5 500 Total

Subcatchment 100S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=46,572 sf
Runoff Volume=0.287 af

Runoff Depth=3.22"
Flow Length=500'

Tc=17.5 min
CN=71

2.86 cfs
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Summary for Subcatchment 200S: 

Runoff = 1.59 cfs @ 12.09 hrs,  Volume= 0.113 af,  Depth= 3.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
568 55 Woods, Good, HSG B

15 61 >75% Grass cover, Good, HSG B
11,169 70 Woods, Good, HSG C

6,601 74 >75% Grass cover, Good, HSG C
18,353 71 Weighted Average
18,353 100.00% Pervious Area

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

0.2 100 1.0000 7.45 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 4.10"

0.2 30 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.4 130 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 200S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=18,353 sf
Runoff Volume=0.113 af

Runoff Depth=3.22"
Flow Length=130'

Tc=6.0 min
CN=71

1.59 cfs
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Summary for Subcatchment 300S: 

Runoff = 5.80 cfs @ 12.68 hrs,  Volume= 0.918 af,  Depth= 3.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
1,850 55 Woods, Good, HSG B
4,815 61 >75% Grass cover, Good, HSG B

139,627 70 Woods, Good, HSG C
7,538 74 >75% Grass cover, Good, HSG C

153,830 70 Weighted Average
153,830 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.0 100 0.0100 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 4.10"
22.0 780 0.0140 0.59 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
47.0 880 Total

Subcatchment 300S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=153,830 sf
Runoff Volume=0.918 af

Runoff Depth=3.12"
Flow Length=880'

Tc=47.0 min
CN=70

5.80 cfs



Type III 24-hr  10-yr Rainfall=6.39"5493.DS.Post
  Printed  10/19/2023Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 301S: 

Runoff = 0.90 cfs @ 12.12 hrs,  Volume= 0.069 af,  Depth= 3.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Rainfall=6.39"

Area (sf) CN Description
4,792 70 Woods, Good, HSG C
6,040 74 >75% Grass cover, Good, HSG C

10,832 72 Weighted Average
10,832 100.00% Pervious Area

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

6.0 45 0.0100 0.12 Sheet Flow, 
Grass: Short   n= 0.150   P2= 4.10"

1.8 65 0.0140 0.59 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.3 55 0.0050 3.47 2.73 Pipe Channel, 
12.0"  Round  Area= 0.8 sf  Perim= 3.1'  r= 0.25'
n= 0.012  Corrugated PP, smooth interior

8.1 165 Total

Subcatchment 301S: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=6.39"

Runoff Area=10,832 sf
Runoff Volume=0.069 af

Runoff Depth=3.32"
Flow Length=165'

Tc=8.1 min
CN=72

0.90 cfs
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Summary for Reach 2R: Wooded Wetlands

Inflow Area = 2.271 ac, 67.47% Impervious,  Inflow Depth > 1.18"    for  10-yr event
Inflow = 0.97 cfs @ 12.30 hrs,  Volume= 0.224 af
Outflow = 0.97 cfs @ 12.31 hrs,  Volume= 0.224 af,  Atten= 0%,  Lag= 0.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.43 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 1.16 fps,  Avg. Travel Time= 1.4 min

Peak Storage= 40 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 1.00'  Flow Area= 3.3 sf,  Capacity= 19.85 cfs

5.00'  x  1.00'  deep Parabolic Channel,  n= 0.040  Winding stream, pools & shoals
Length= 100.0'   Slope= 0.0500 '/'
Inlet Invert= 78.00',  Outlet Invert= 73.00'

Reach 2R: Wooded Wetlands

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=2.271 ac
Avg. Flow Depth=0.24'

Max Vel=2.43 fps
n=0.040
L=100.0'

S=0.0500 '/'
Capacity=19.85 cfs

0.97 cfs
0.97 cfs
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Summary for Reach 5-1: Roof Drain

Inflow Area = 1.011 ac,100.00% Impervious,  Inflow Depth = 6.15"    for  10-yr event
Inflow = 6.34 cfs @ 12.08 hrs,  Volume= 0.518 af
Outflow = 6.23 cfs @ 12.10 hrs,  Volume= 0.518 af,  Atten= 2%,  Lag= 0.9 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.07 fps,  Min. Travel Time= 1.2 min
Avg. Velocity = 2.03 fps,  Avg. Travel Time= 3.5 min

Peak Storage= 436 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.85'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 10.22 cfs

18.0"  Round Pipe
n= 0.012  Corrugated PP, smooth interior
Length= 424.0'   Slope= 0.0081 '/'
Inlet Invert= 90.20',  Outlet Invert= 86.78'

Reach 5-1: Roof Drain

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.011 ac
Avg. Flow Depth=0.85'

Max Vel=6.07 fps
18.0"

Round Pipe
n=0.012
L=424.0'

S=0.0081 '/'
Capacity=10.22 cfs

6.34 cfs
6.23 cfs



Type III 24-hr  10-yr Rainfall=6.39"5493.DS.Post
  Printed  10/19/2023Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Reach 5-2: Roof Drain

Inflow Area = 0.745 ac,100.00% Impervious,  Inflow Depth = 6.15"    for  10-yr event
Inflow = 4.67 cfs @ 12.08 hrs,  Volume= 0.382 af
Outflow = 4.62 cfs @ 12.10 hrs,  Volume= 0.382 af,  Atten= 1%,  Lag= 0.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.71 fps,  Min. Travel Time= 1.0 min
Avg. Velocity = 1.58 fps,  Avg. Travel Time= 2.8 min

Peak Storage= 265 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.81'
Bank-Full Depth= 1.50'  Flow Area= 1.8 sf,  Capacity= 8.05 cfs

18.0"  Round Pipe
n= 0.012  Corrugated PP, smooth interior
Length= 270.0'   Slope= 0.0050 '/'
Inlet Invert= 88.13',  Outlet Invert= 86.78'

Reach 5-2: Roof Drain

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.745 ac
Avg. Flow Depth=0.81'

Max Vel=4.71 fps
18.0"

Round Pipe
n=0.012
L=270.0'

S=0.0050 '/'
Capacity=8.05 cfs

4.67 cfs
4.62 cfs
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Summary for Reach 301R: Wetland Flow Path

Inflow Area = 0.249 ac, 0.00% Impervious,  Inflow Depth = 3.32"    for  10-yr event
Inflow = 0.90 cfs @ 12.12 hrs,  Volume= 0.069 af
Outflow = 0.53 cfs @ 12.26 hrs,  Volume= 0.069 af,  Atten= 41%,  Lag= 8.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 0.80 fps,  Min. Travel Time= 18.3 min
Avg. Velocity = 0.24 fps,  Avg. Travel Time= 60.9 min

Peak Storage= 585 cf @ 12.26 hrs
Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 0.50'  Flow Area= 6.7 sf,  Capacity= 14.89 cfs

20.00'  x  0.50'  deep Parabolic Channel,  n= 0.035  Earth, dense weeds
Length= 880.0'   Slope= 0.0120 '/'
Inlet Invert= 92.00',  Outlet Invert= 81.44'

‡

Reach 301R: Wetland Flow Path

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.249 ac
Avg. Flow Depth=0.11'

Max Vel=0.80 fps
n=0.035
L=880.0'

S=0.0120 '/'
Capacity=14.89 cfs

0.90 cfs

0.53 cfs
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Summary for Pond 1P: Infiltration Pond / Outlet #1

Inflow Area = 3.701 ac, 68.63% Impervious,  Inflow Depth = 5.16"    for  10-yr event
Inflow = 19.93 cfs @ 12.09 hrs,  Volume= 1.590 af
Outflow = 3.37 cfs @ 12.57 hrs,  Volume= 1.354 af,  Atten= 83%,  Lag= 28.4 min
Discarded = 0.02 cfs @ 12.57 hrs,  Volume= 0.018 af
Primary = 3.35 cfs @ 12.57 hrs,  Volume= 1.336 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 87.87' @ 12.57 hrs   Surf.Area= 22,465 sf   Storage= 37,956 cf

Plug-Flow detention time= 285.3 min calculated for 1.354 af (85% of inflow)
Center-of-Mass det. time= 220.1 min ( 987.8 - 767.7 )

Volume Invert Avail.Storage Storage Description
#1 86.00' 91,465 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)
86.00 18,011 0 0 18,011
86.75 19,846 14,191 14,191 19,882
88.00 22,768 26,613 40,804 22,875
90.00 27,983 50,661 91,465 28,210

Device Routing     Invert Outlet Devices
#1 Primary 82.20' 24.0"  Round Culvert   

L= 40.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 82.20' / 82.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

#2 Discarded 86.00' 0.165 in/hr Exfiltration over Wetted area above 86.00'   
Excluded Wetted area = 18,011 sf  Phase-In= 0.01'   

#3 Device 1 86.50' 8.0" W x 15.0" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 89.50' 48.0" x 48.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 12.57 hrs  HW=87.87'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=3.35 cfs @ 12.57 hrs  HW=87.87'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 3.35 cfs of 32.70 cfs potential flow)

3=Orifice/Grate  (Orifice Controls 3.35 cfs @ 4.02 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 1P: Infiltration Pond / Outlet #1

Inflow
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Primary

Hydrograph

Time  (hours)
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Inflow Area=3.701 ac
Peak Elev=87.87'

Storage=37,956 cf

19.93 cfs

3.37 cfs

0.02 cfs

3.35 cfs
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Summary for Pond 3: DMH #3

Inflow Area = 1.197 ac, 65.44% Impervious,  Inflow Depth = 5.09"    for  10-yr event
Inflow = 6.57 cfs @ 12.09 hrs,  Volume= 0.507 af
Outflow = 6.57 cfs @ 12.09 hrs,  Volume= 0.507 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.57 cfs @ 12.09 hrs,  Volume= 0.507 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 87.97' @ 12.11 hrs
Flood Elev= 90.20'

Device Routing     Invert Outlet Devices
#1 Primary 86.16' 18.0"  Round Culvert   

L= 32.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 86.16' / 86.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=6.39 cfs @ 12.09 hrs  HW=87.94'  TW=87.38'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 6.39 cfs @ 3.62 fps)

Pond 3: DMH #3

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.197 ac
Peak Elev=87.97'

18.0"
Round Culvert

n=0.012
L=32.0'

S=0.0050 '/'

6.57 cfs
6.57 cfs
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Summary for Pond 3-1: CB #3-1

Inflow Area = 0.353 ac, 60.07% Impervious,  Inflow Depth = 4.89"    for  10-yr event
Inflow = 1.96 cfs @ 12.09 hrs,  Volume= 0.144 af
Outflow = 1.96 cfs @ 12.09 hrs,  Volume= 0.144 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.96 cfs @ 12.09 hrs,  Volume= 0.144 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 88.21' @ 12.11 hrs
Flood Elev= 90.22'

Device Routing     Invert Outlet Devices
#1 Primary 86.80' 12.0"  Round Culvert   

L= 6.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 86.80' / 86.76'   S= 0.0067 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.80 cfs @ 12.09 hrs  HW=88.16'  TW=87.94'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.80 cfs @ 2.29 fps)

Pond 3-1: CB #3-1

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=0.353 ac
Peak Elev=88.21'

12.0"
Round Culvert

n=0.012
L=6.0'

S=0.0067 '/'

1.96 cfs
1.96 cfs
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Summary for Pond 4: DMH #4

Inflow Area = 0.844 ac, 67.69% Impervious,  Inflow Depth = 5.17"    for  10-yr event
Inflow = 4.61 cfs @ 12.09 hrs,  Volume= 0.364 af
Outflow = 4.61 cfs @ 12.09 hrs,  Volume= 0.364 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.61 cfs @ 12.09 hrs,  Volume= 0.364 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 88.67' @ 12.10 hrs
Flood Elev= 92.40'

Device Routing     Invert Outlet Devices
#1 Primary 87.26' 18.0"  Round Culvert   

L= 195.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 87.26' / 86.28'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.49 cfs @ 12.09 hrs  HW=88.65'  TW=87.94'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 4.49 cfs @ 3.41 fps)

Pond 4: DMH #4

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.844 ac
Peak Elev=88.67'

18.0"
Round Culvert

n=0.012
L=195.0'

S=0.0050 '/'

4.61 cfs
4.61 cfs
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Summary for Pond 4-1: CB #4-1

Inflow Area = 0.107 ac, 71.05% Impervious,  Inflow Depth = 5.34"    for  10-yr event
Inflow = 0.63 cfs @ 12.08 hrs,  Volume= 0.048 af
Outflow = 0.63 cfs @ 12.08 hrs,  Volume= 0.048 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.63 cfs @ 12.08 hrs,  Volume= 0.048 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 89.27' @ 12.08 hrs
Flood Elev= 92.22'

Device Routing     Invert Outlet Devices
#1 Primary 88.80' 12.0"  Round Culvert   

L= 7.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 88.80' / 88.74'   S= 0.0086 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.63 cfs @ 12.08 hrs  HW=89.27'  TW=88.65'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.63 cfs @ 2.55 fps)

Pond 4-1: CB #4-1
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Summary for Pond 5: DMH #5

Inflow Area = 0.736 ac, 67.20% Impervious,  Inflow Depth = 5.15"    for  10-yr event
Inflow = 3.98 cfs @ 12.09 hrs,  Volume= 0.316 af
Outflow = 3.98 cfs @ 12.09 hrs,  Volume= 0.316 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.98 cfs @ 12.09 hrs,  Volume= 0.316 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 89.27' @ 12.10 hrs
Flood Elev= 93.31'

Device Routing     Invert Outlet Devices
#1 Primary 87.93' 15.0"  Round Culvert   

L= 88.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 87.93' / 87.49'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.89 cfs @ 12.09 hrs  HW=89.26'  TW=88.66'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.89 cfs @ 3.70 fps)

Pond 5: DMH #5
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Summary for Pond 6: DMH #6

Inflow Area = 0.736 ac, 67.20% Impervious,  Inflow Depth = 5.15"    for  10-yr event
Inflow = 3.98 cfs @ 12.09 hrs,  Volume= 0.316 af
Outflow = 3.98 cfs @ 12.09 hrs,  Volume= 0.316 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.98 cfs @ 12.09 hrs,  Volume= 0.316 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 89.94' @ 12.10 hrs
Flood Elev= 93.48'

Device Routing     Invert Outlet Devices
#1 Primary 88.58' 15.0"  Round Culvert   

L= 110.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 88.58' / 88.03'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.90 cfs @ 12.09 hrs  HW=89.93'  TW=89.26'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.90 cfs @ 3.67 fps)

Pond 6: DMH #6
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Summary for Pond 6-1: CB #6-1

Inflow Area = 0.165 ac, 63.23% Impervious,  Inflow Depth = 5.11"    for  10-yr event
Inflow = 0.94 cfs @ 12.08 hrs,  Volume= 0.070 af
Outflow = 0.94 cfs @ 12.08 hrs,  Volume= 0.070 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.94 cfs @ 12.08 hrs,  Volume= 0.070 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 90.13' @ 12.10 hrs
Flood Elev= 92.22'

Device Routing     Invert Outlet Devices
#1 Primary 89.50' 12.0"  Round Culvert   

L= 18.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 89.50' / 89.40'   S= 0.0056 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.88 cfs @ 12.08 hrs  HW=90.11'  TW=89.92'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.88 cfs @ 2.49 fps)

Pond 6-1: CB #6-1
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Summary for Pond 6-2: CB #6-1

Inflow Area = 0.129 ac,100.00% Impervious,  Inflow Depth = 6.15"    for  10-yr event
Inflow = 0.81 cfs @ 12.08 hrs,  Volume= 0.066 af
Outflow = 0.81 cfs @ 12.08 hrs,  Volume= 0.066 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.81 cfs @ 12.08 hrs,  Volume= 0.066 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 90.82' @ 12.08 hrs
Flood Elev= 92.22'

Device Routing     Invert Outlet Devices
#1 Primary 90.30' 12.0"  Round Culvert   

L= 80.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 90.30' / 89.90'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.81 cfs @ 12.08 hrs  HW=90.82'  TW=89.92'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.81 cfs @ 2.85 fps)

Pond 6-2: CB #6-1
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Summary for Pond 6-3: CB #6-3

Inflow Area = 0.288 ac, 88.75% Impervious,  Inflow Depth = 5.80"    for  10-yr event
Inflow = 1.77 cfs @ 12.08 hrs,  Volume= 0.139 af
Outflow = 1.77 cfs @ 12.08 hrs,  Volume= 0.139 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.77 cfs @ 12.08 hrs,  Volume= 0.139 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 90.38' @ 12.10 hrs
Flood Elev= 92.60'

Device Routing     Invert Outlet Devices
#1 Primary 89.40' 12.0"  Round Culvert   

L= 104.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 89.40' / 88.83'   S= 0.0055 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.71 cfs @ 12.08 hrs  HW=90.37'  TW=89.92'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.71 cfs @ 2.80 fps)

Pond 6-3: CB #6-3
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Summary for Pond 7P: Basin

Inflow Area = 0.154 ac, 3.75% Impervious,  Inflow Depth = 3.12"    for  10-yr event
Inflow = 0.56 cfs @ 12.09 hrs,  Volume= 0.040 af
Outflow = 0.50 cfs @ 12.13 hrs,  Volume= 0.040 af,  Atten= 10%,  Lag= 2.4 min
Primary = 0.50 cfs @ 12.13 hrs,  Volume= 0.040 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 91.38' @ 12.13 hrs   Surf.Area= 420 sf   Storage= 98 cf
Flood Elev= 92.22'   Surf.Area= 1,254 sf   Storage= 764 cf

Plug-Flow detention time= 5.8 min calculated for 0.040 af (100% of inflow)
Center-of-Mass det. time= 5.7 min ( 840.9 - 835.2 )

Volume Invert Avail.Storage Storage Description
#1 91.00' 2,170 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
91.00 100 0 0
92.00 945 523 523
93.00 2,350 1,648 2,170

Device Routing     Invert Outlet Devices
#1 Primary 91.00' 10.0"  Round Culvert   

L= 54.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 91.00' / 90.00'   S= 0.0185 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.55 sf   

Primary OutFlow  Max=0.50 cfs @ 12.13 hrs  HW=91.38'  TW=89.85'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.50 cfs @ 2.09 fps)



Type III 24-hr  10-yr Rainfall=6.39"5493.DS.Post
  Printed  10/19/2023Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Pond 7P: Basin
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Summary for Pond 8: DMH #8

Inflow Area = 1.756 ac,100.00% Impervious,  Inflow Depth = 6.15"    for  10-yr event
Inflow = 10.85 cfs @ 12.10 hrs,  Volume= 0.900 af
Outflow = 10.85 cfs @ 12.10 hrs,  Volume= 0.900 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.85 cfs @ 12.10 hrs,  Volume= 0.900 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 88.14' @ 12.11 hrs
Flood Elev= 90.84'

Device Routing     Invert Outlet Devices
#1 Primary 86.33' 24.0"  Round Culvert   

L= 66.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 86.33' / 86.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=10.61 cfs @ 12.10 hrs  HW=88.12'  TW=87.41'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 10.61 cfs @ 4.72 fps)

Pond 8: DMH #8
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Summary for Pond 9-11P: Bioretention / Outlet #'s 9 & 11

Inflow Area = 2.271 ac, 67.47% Impervious,  Inflow Depth = 5.26"    for  10-yr event
Inflow = 12.73 cfs @ 12.08 hrs,  Volume= 0.995 af
Outflow = 5.14 cfs @ 12.30 hrs,  Volume= 0.745 af,  Atten= 60%,  Lag= 12.9 min
Primary = 0.97 cfs @ 12.30 hrs,  Volume= 0.224 af
Secondary = 4.17 cfs @ 12.30 hrs,  Volume= 0.520 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 83.07' @ 12.30 hrs   Surf.Area= 14,331 sf   Storage= 20,771 cf

Plug-Flow detention time= 262.5 min calculated for 0.745 af (75% of inflow)
Center-of-Mass det. time= 174.6 min ( 942.1 - 767.5 )

Volume Invert Avail.Storage Storage Description
#1 79.25' 34,877 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
79.25 11,792 0.0 0 0
80.25 11,792 40.0 4,717 4,717
80.50 11,792 40.0 1,179 5,896
82.00 11,792 5.0 884 6,780
82.50 12,921 100.0 6,178 12,959
83.00 14,194 100.0 6,779 19,737
84.00 16,085 100.0 15,140 34,877

Device Routing     Invert Outlet Devices
#1 Primary 79.50' 18.0"  Round Culvert   

L= 20.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 79.50' / 79.38'   S= 0.0060 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 79.50' 4.0" Vert. Underdrain    C= 0.600   
#3 Device 1 82.50' 8.0" Vert. Orifice/Grate    C= 0.600   
#4 Device 1 83.50' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   
#5 Device 2 82.00' 2.500 in/hr Exfiltration over Surface area above 82.00'   

Excluded Surface area = 11,792 sf  Phase-In= 0.01'   
#6 Secondary 80.00' 18.0"  Round Culvert   

L= 26.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 80.00' / 79.74'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#7 Device 6 82.50' 36.0" W x 12.0" H Vert. Orifice/Grate    C= 0.600   
#8 Device 6 83.50' 48.0" x 48.0" Horiz. Overflow    C= 0.600   

Limited to weir flow at low heads   
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Primary OutFlow  Max=0.97 cfs @ 12.30 hrs  HW=83.07'  TW=78.24'   (Dynamic Tailwater)
1=Culvert  (Passes 0.97 cfs of 14.29 cfs potential flow)

2=Underdrain  (Passes 0.15 cfs of 0.78 cfs potential flow)
5=Exfiltration  (Exfiltration Controls 0.15 cfs)

3=Orifice/Grate  (Orifice Controls 0.82 cfs @ 2.58 fps)
4=Overflow  ( Controls 0.00 cfs)

Secondary OutFlow  Max=4.17 cfs @ 12.30 hrs  HW=83.07'  TW=0.00'   (Dynamic Tailwater)
6=Culvert  (Passes 4.17 cfs of 12.97 cfs potential flow)

7=Orifice/Grate  (Orifice Controls 4.17 cfs @ 2.43 fps)
8=Overflow  ( Controls 0.00 cfs)

Pond 9-11P: Bioretention / Outlet #'s 9 & 11
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Summary for Pond 10: CB #10

Inflow Area = 0.205 ac, 52.24% Impervious,  Inflow Depth = 4.56"    for  10-yr event
Inflow = 1.07 cfs @ 12.09 hrs,  Volume= 0.078 af
Outflow = 1.07 cfs @ 12.09 hrs,  Volume= 0.078 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.07 cfs @ 12.09 hrs,  Volume= 0.078 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 84.94' @ 12.09 hrs
Flood Elev= 88.50'

Device Routing     Invert Outlet Devices
#1 Primary 84.40' 12.0"  Round Culvert   

L= 20.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 84.40' / 84.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.07 cfs @ 12.09 hrs  HW=84.94'  TW=82.87'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.07 cfs @ 2.50 fps)

Pond 10: CB #10
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Summary for Pond 12: CB #12

Inflow Area = 0.394 ac, 97.67% Impervious,  Inflow Depth = 6.03"    for  10-yr event
Inflow = 2.46 cfs @ 12.08 hrs,  Volume= 0.198 af
Outflow = 2.46 cfs @ 12.08 hrs,  Volume= 0.198 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.46 cfs @ 12.08 hrs,  Volume= 0.198 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 83.67' @ 12.08 hrs
Flood Elev= 86.20'

Device Routing     Invert Outlet Devices
#1 Primary 82.70' 12.0"  Round Culvert   

L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 82.70' / 82.50'   S= 0.0167 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.45 cfs @ 12.08 hrs  HW=83.67'  TW=82.86'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.45 cfs @ 4.03 fps)

Pond 12: CB #12
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Summary for Pond 13: CB #13

Inflow Area = 0.459 ac,100.00% Impervious,  Inflow Depth = 6.15"    for  10-yr event
Inflow = 2.88 cfs @ 12.08 hrs,  Volume= 0.235 af
Outflow = 2.88 cfs @ 12.08 hrs,  Volume= 0.235 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.88 cfs @ 12.08 hrs,  Volume= 0.235 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 83.68' @ 12.08 hrs
Flood Elev= 86.20'

Device Routing     Invert Outlet Devices
#1 Primary 82.60' 12.0"  Round Culvert   

L= 28.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 82.60' / 82.00'   S= 0.0214 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.87 cfs @ 12.08 hrs  HW=83.68'  TW=82.86'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.87 cfs @ 3.66 fps)

Pond 13: CB #13
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Summary for Pond 14: CB #14

Inflow Area = 0.646 ac, 90.01% Impervious,  Inflow Depth = 5.89"    for  10-yr event
Inflow = 3.99 cfs @ 12.08 hrs,  Volume= 0.317 af
Outflow = 3.99 cfs @ 12.08 hrs,  Volume= 0.317 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.99 cfs @ 12.08 hrs,  Volume= 0.317 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 84.78' @ 12.08 hrs
Flood Elev= 87.00'

Device Routing     Invert Outlet Devices
#1 Primary 82.55' 12.0"  Round Culvert   

L= 110.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 82.55' / 82.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.98 cfs @ 12.08 hrs  HW=84.77'  TW=82.86'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 3.98 cfs @ 5.07 fps)

Pond 14: CB #14
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Summary for Pond 14-1: CB #14-1

Inflow Area = 0.517 ac, 94.60% Impervious,  Inflow Depth = 6.03"    for  10-yr event
Inflow = 3.22 cfs @ 12.08 hrs,  Volume= 0.260 af
Outflow = 3.22 cfs @ 12.08 hrs,  Volume= 0.260 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.22 cfs @ 12.08 hrs,  Volume= 0.260 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 85.50' @ 12.09 hrs
Flood Elev= 86.20'

Device Routing     Invert Outlet Devices
#1 Primary 82.80' 12.0"  Round Culvert   

L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 82.80' / 82.65'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.16 cfs @ 12.08 hrs  HW=85.47'  TW=84.77'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.16 cfs @ 4.02 fps)

Pond 14-1: CB #14-1
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Summary for Pond 14-2: CB #14-2

Inflow Area = 0.130 ac, 71.72% Impervious,  Inflow Depth = 5.34"    for  10-yr event
Inflow = 0.76 cfs @ 12.08 hrs,  Volume= 0.058 af
Outflow = 0.76 cfs @ 12.08 hrs,  Volume= 0.058 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.76 cfs @ 12.08 hrs,  Volume= 0.058 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Peak Elev= 85.50' @ 12.09 hrs
Flood Elev= 88.50'

Device Routing     Invert Outlet Devices
#1 Primary 85.00' 12.0"  Round Culvert   

L= 130.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 85.00' / 83.50'   S= 0.0115 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.75 cfs @ 12.08 hrs  HW=85.50'  TW=84.77'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.75 cfs @ 2.79 fps)

Pond 14-2: CB #14-2
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Summary for Link 100: POA #1

Inflow Area = 3.341 ac, 45.87% Impervious,  Inflow Depth > 1.83"    for  10-yr event
Inflow = 3.81 cfs @ 12.25 hrs,  Volume= 0.511 af
Primary = 3.81 cfs @ 12.25 hrs,  Volume= 0.511 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 100: POA #1
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Summary for Link 200: POA #2

Inflow Area = 0.421 ac, 0.00% Impervious,  Inflow Depth = 18.04"    for  10-yr event
Inflow = 4.92 cfs @ 12.25 hrs,  Volume= 0.633 af
Primary = 4.92 cfs @ 12.25 hrs,  Volume= 0.633 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 200: POA #2
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Summary for Link 300: POA #3

Inflow Area = 7.481 ac, 33.95% Impervious,  Inflow Depth > 3.72"    for  10-yr event
Inflow = 9.46 cfs @ 12.64 hrs,  Volume= 2.322 af
Primary = 9.46 cfs @ 12.64 hrs,  Volume= 2.322 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 300: POA #3
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Summary for Link 400: POA #4

Inflow Area = 11.243 ac, 36.22% Impervious,  Inflow Depth > 3.70"    for  10-yr event
Inflow = 15.83 cfs @ 12.43 hrs,  Volume= 3.466 af
Primary = 15.83 cfs @ 12.43 hrs,  Volume= 3.466 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link 400: POA #4
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=32,559 sf   0.00% Impervious   Runoff Depth=4.42"Subcatchment 1S: 
   Flow Length=45'   Slope=0.0670 '/'   Tc=6.0 min   CN=68   Runoff=3.88 cfs  0.275 af

Runoff Area=15,375 sf   60.07% Impervious   Runoff Depth=6.66"Subcatchment 3-1S: 
   Flow Length=235'   Tc=6.0 min   CN=87   Runoff=2.63 cfs  0.196 af

Runoff Area=4,680 sf   71.05% Impervious   Runoff Depth=7.14"Subcatchment 4-1S: 
   Flow Length=150'   Tc=6.0 min   CN=91   Runoff=0.83 cfs  0.064 af

Runoff Area=44,054 sf   100.00% Impervious   Runoff Depth=7.98"Subcatchment 5-1S: 
   Flow Length=174'   Slope=0.3300 '/'   Tc=6.0 min   CN=98   Runoff=8.16 cfs  0.673 af

Runoff Area=32,456 sf   100.00% Impervious   Runoff Depth=7.98"Subcatchment 5-2S: 
   Flow Length=120'   Slope=0.3300 '/'   Tc=6.0 min   CN=98   Runoff=6.01 cfs  0.495 af

Runoff Area=7,178 sf   63.23% Impervious   Runoff Depth=6.90"Subcatchment 6-1S: 
   Flow Length=160'   Tc=6.0 min   CN=89   Runoff=1.25 cfs  0.095 af

Runoff Area=5,633 sf   100.00% Impervious   Runoff Depth=7.98"Subcatchment 6-2S: 
   Flow Length=170'   Tc=6.0 min   CN=98   Runoff=1.04 cfs  0.086 af

Runoff Area=12,542 sf   88.75% Impervious   Runoff Depth=7.62"Subcatchment 6-3S: 
   Flow Length=100'   Tc=6.0 min   CN=95   Runoff=2.30 cfs  0.183 af

Runoff Area=6,724 sf   3.75% Impervious   Runoff Depth=4.65"Subcatchment 7S: 
   Flow Length=30'   Slope=0.0500 '/'   Tc=6.0 min   CN=70   Runoff=0.84 cfs  0.060 af

Runoff Area=24,722 sf   0.00% Impervious   Runoff Depth=5.12"Subcatchment 9-11S: 
   Flow Length=35'   Slope=0.0200 '/'   Tc=6.0 min   CN=74   Runoff=3.40 cfs  0.242 af

Runoff Area=8,911 sf   52.24% Impervious   Runoff Depth=6.31"Subcatchment 10S: 
   Flow Length=215'   Tc=6.0 min   CN=84   Runoff=1.46 cfs  0.108 af

Runoff Area=17,158 sf   97.67% Impervious   Runoff Depth=7.86"Subcatchment 12S: 
   Flow Length=200'   Slope=0.0150 '/'   Tc=6.0 min   CN=97   Runoff=3.17 cfs  0.258 af

Runoff Area=20,000 sf   100.00% Impervious   Runoff Depth=7.98"Subcatchment 13S: 
   Flow Length=200'   Slope=0.0150 '/'   Tc=6.0 min   CN=98   Runoff=3.71 cfs  0.305 af

Runoff Area=22,508 sf   94.60% Impervious   Runoff Depth=7.86"Subcatchment 14-1S: 
   Flow Length=200'   Slope=0.0150 '/'   Tc=6.0 min   CN=97   Runoff=4.16 cfs  0.338 af

Runoff Area=5,643 sf   71.72% Impervious   Runoff Depth=7.14"Subcatchment 14-2S: 
   Flow Length=105'   Tc=6.0 min   CN=91   Runoff=1.00 cfs  0.077 af

Runoff Area=46,572 sf   0.00% Impervious   Runoff Depth=4.77"Subcatchment 100S: 
   Flow Length=500'   Tc=17.5 min   CN=71   Runoff=4.26 cfs  0.425 af
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Runoff Area=18,353 sf   0.00% Impervious   Runoff Depth=4.77"Subcatchment 200S: 
   Flow Length=130'   Tc=6.0 min   CN=71   Runoff=2.36 cfs  0.168 af

Runoff Area=153,830 sf   0.00% Impervious   Runoff Depth=4.65"Subcatchment 300S: 
   Flow Length=880'   Tc=47.0 min   CN=70   Runoff=8.71 cfs  1.370 af

Runoff Area=10,832 sf   0.00% Impervious   Runoff Depth=4.89"Subcatchment 301S: 
   Flow Length=165'   Tc=8.1 min   CN=72   Runoff=1.32 cfs  0.101 af

Avg. Flow Depth=0.28'   Max Vel=2.68 fps   Inflow=1.34 cfs  0.279 afReach 2R: Wooded Wetlands
n=0.040   L=100.0'   S=0.0500 '/'   Capacity=19.85 cfs   Outflow=1.34 cfs  0.279 af

Avg. Flow Depth=1.00'   Max Vel=6.40 fps   Inflow=8.16 cfs  0.673 afReach 5-1: Roof Drain
18.0"  Round Pipe   n=0.012   L=424.0'   S=0.0081 '/'   Capacity=10.22 cfs   Outflow=8.03 cfs  0.673 af

Avg. Flow Depth=0.96'   Max Vel=4.98 fps   Inflow=6.01 cfs  0.495 afReach 5-2: Roof Drain
18.0"  Round Pipe   n=0.012   L=270.0'   S=0.0050 '/'   Capacity=8.05 cfs   Outflow=5.95 cfs  0.495 af

Avg. Flow Depth=0.13'   Max Vel=0.92 fps   Inflow=1.32 cfs  0.101 afReach 301R: Wetland Flow Path
n=0.035   L=880.0'   S=0.0120 '/'   Capacity=14.89 cfs   Outflow=0.84 cfs  0.101 af

Peak Elev=88.36'  Storage=49,061 cf   Inflow=26.40 cfs  2.127 afPond 1P: Infiltration Pond / Outlet #1
   Discarded=0.02 cfs  0.021 af   Primary=4.40 cfs  1.868 af   Outflow=4.42 cfs  1.889 af

Peak Elev=88.73'   Inflow=8.69 cfs  0.683 afPond 3: DMH #3
18.0"  Round Culvert  n=0.012  L=32.0'  S=0.0050 '/'   Outflow=8.69 cfs  0.683 af

Peak Elev=89.21'   Inflow=2.63 cfs  0.196 afPond 3-1: CB #3-1
12.0"  Round Culvert  n=0.012  L=6.0'  S=0.0067 '/'   Outflow=2.63 cfs  0.196 af

Peak Elev=89.52'   Inflow=6.07 cfs  0.487 afPond 4: DMH #4
18.0"  Round Culvert  n=0.012  L=195.0'  S=0.0050 '/'   Outflow=6.07 cfs  0.487 af

Peak Elev=89.60'   Inflow=0.83 cfs  0.064 afPond 4-1: CB #4-1
12.0"  Round Culvert  n=0.012  L=7.0'  S=0.0086 '/'   Outflow=0.83 cfs  0.064 af

Peak Elev=90.37'   Inflow=5.24 cfs  0.423 afPond 5: DMH #5
15.0"  Round Culvert  n=0.012  L=88.0'  S=0.0050 '/'   Outflow=5.24 cfs  0.423 af

Peak Elev=91.30'   Inflow=5.24 cfs  0.423 afPond 6: DMH #6
15.0"  Round Culvert  n=0.012  L=110.0'  S=0.0050 '/'   Outflow=5.24 cfs  0.423 af

Peak Elev=91.40'   Inflow=1.25 cfs  0.095 afPond 6-1: CB #6-1
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0056 '/'   Outflow=1.25 cfs  0.095 af

Peak Elev=91.40'   Inflow=1.04 cfs  0.086 afPond 6-2: CB #6-1
12.0"  Round Culvert  n=0.012  L=80.0'  S=0.0050 '/'   Outflow=1.04 cfs  0.086 af

Peak Elev=91.85'   Inflow=2.30 cfs  0.183 afPond 6-3: CB #6-3
12.0"  Round Culvert  n=0.012  L=104.0'  S=0.0055 '/'   Outflow=2.30 cfs  0.183 af

Peak Elev=91.53'  Storage=174 cf   Inflow=0.84 cfs  0.060 afPond 7P: Basin
10.0"  Round Culvert  n=0.012  L=54.0'  S=0.0185 '/'   Outflow=0.86 cfs  0.060 af
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Peak Elev=88.62'   Inflow=13.98 cfs  1.168 afPond 8: DMH #8
24.0"  Round Culvert  n=0.012  L=66.0'  S=0.0050 '/'   Outflow=13.98 cfs  1.168 af

Peak Elev=83.32'  Storage=24,337 cf   Inflow=16.90 cfs  1.329 afPond 9-11P: Bioretention / Outlet #'s 9 & 11
   Primary=1.34 cfs  0.279 af   Secondary=7.12 cfs  0.798 af   Outflow=8.46 cfs  1.077 af

Peak Elev=85.04'   Inflow=1.46 cfs  0.108 afPond 10: CB #10
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0200 '/'   Outflow=1.46 cfs  0.108 af

Peak Elev=83.90'   Inflow=3.17 cfs  0.258 afPond 12: CB #12
12.0"  Round Culvert  n=0.012  L=12.0'  S=0.0167 '/'   Outflow=3.17 cfs  0.258 af

Peak Elev=84.09'   Inflow=3.71 cfs  0.305 afPond 13: CB #13
12.0"  Round Culvert  n=0.012  L=28.0'  S=0.0214 '/'   Outflow=3.71 cfs  0.305 af

Peak Elev=86.10'   Inflow=5.16 cfs  0.416 afPond 14: CB #14
12.0"  Round Culvert  n=0.012  L=110.0'  S=0.0050 '/'   Outflow=5.16 cfs  0.416 af

Peak Elev=87.29'   Inflow=4.16 cfs  0.338 afPond 14-1: CB #14-1
12.0"  Round Culvert  n=0.012  L=30.0'  S=0.0050 '/'   Outflow=4.16 cfs  0.338 af

Peak Elev=86.22'   Inflow=1.00 cfs  0.077 afPond 14-2: CB #14-2
12.0"  Round Culvert  n=0.012  L=130.0'  S=0.0115 '/'   Outflow=1.00 cfs  0.077 af

   Inflow=5.61 cfs  0.704 afLink 100: POA #1
   Primary=5.61 cfs  0.704 af

   Inflow=8.52 cfs  0.965 afLink 200: POA #2
   Primary=8.52 cfs  0.965 af

   Inflow=13.55 cfs  3.339 afLink 300: POA #3
   Primary=13.55 cfs  3.339 af

   Inflow=23.40 cfs  5.009 afLink 400: POA #4
   Primary=23.40 cfs  5.009 af

Total Runoff Area = 11.243 ac   Runoff Volume = 5.519 af   Average Runoff Depth = 5.89"
63.78% Pervious = 7.171 ac     36.22% Impervious = 4.072 ac
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Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=32,559 sf   0.00% Impervious   Runoff Depth=5.94"Subcatchment 1S: 
   Flow Length=45'   Slope=0.0670 '/'   Tc=6.0 min   CN=68   Runoff=5.20 cfs  0.370 af

Runoff Area=15,375 sf   60.07% Impervious   Runoff Depth=8.38"Subcatchment 3-1S: 
   Flow Length=235'   Tc=6.0 min   CN=87   Runoff=3.26 cfs  0.246 af

Runoff Area=4,680 sf   71.05% Impervious   Runoff Depth=8.87"Subcatchment 4-1S: 
   Flow Length=150'   Tc=6.0 min   CN=91   Runoff=1.02 cfs  0.079 af

Runoff Area=44,054 sf   100.00% Impervious   Runoff Depth=9.73"Subcatchment 5-1S: 
   Flow Length=174'   Slope=0.3300 '/'   Tc=6.0 min   CN=98   Runoff=9.91 cfs  0.820 af

Runoff Area=32,456 sf   100.00% Impervious   Runoff Depth=9.73"Subcatchment 5-2S: 
   Flow Length=120'   Slope=0.3300 '/'   Tc=6.0 min   CN=98   Runoff=7.30 cfs  0.604 af

Runoff Area=7,178 sf   63.23% Impervious   Runoff Depth=8.63"Subcatchment 6-1S: 
   Flow Length=160'   Tc=6.0 min   CN=89   Runoff=1.55 cfs  0.118 af

Runoff Area=5,633 sf   100.00% Impervious   Runoff Depth=9.73"Subcatchment 6-2S: 
   Flow Length=170'   Tc=6.0 min   CN=98   Runoff=1.27 cfs  0.105 af

Runoff Area=12,542 sf   88.75% Impervious   Runoff Depth=9.37"Subcatchment 6-3S: 
   Flow Length=100'   Tc=6.0 min   CN=95   Runoff=2.80 cfs  0.225 af

Runoff Area=6,724 sf   3.75% Impervious   Runoff Depth=6.20"Subcatchment 7S: 
   Flow Length=30'   Slope=0.0500 '/'   Tc=6.0 min   CN=70   Runoff=1.12 cfs  0.080 af

Runoff Area=24,722 sf   0.00% Impervious   Runoff Depth=6.72"Subcatchment 9-11S: 
   Flow Length=35'   Slope=0.0200 '/'   Tc=6.0 min   CN=74   Runoff=4.43 cfs  0.318 af

Runoff Area=8,911 sf   52.24% Impervious   Runoff Depth=8.00"Subcatchment 10S: 
   Flow Length=215'   Tc=6.0 min   CN=84   Runoff=1.83 cfs  0.136 af

Runoff Area=17,158 sf   97.67% Impervious   Runoff Depth=9.61"Subcatchment 12S: 
   Flow Length=200'   Slope=0.0150 '/'   Tc=6.0 min   CN=97   Runoff=3.85 cfs  0.315 af

Runoff Area=20,000 sf   100.00% Impervious   Runoff Depth=9.73"Subcatchment 13S: 
   Flow Length=200'   Slope=0.0150 '/'   Tc=6.0 min   CN=98   Runoff=4.50 cfs  0.372 af

Runoff Area=22,508 sf   94.60% Impervious   Runoff Depth=9.61"Subcatchment 14-1S: 
   Flow Length=200'   Slope=0.0150 '/'   Tc=6.0 min   CN=97   Runoff=5.05 cfs  0.414 af

Runoff Area=5,643 sf   71.72% Impervious   Runoff Depth=8.87"Subcatchment 14-2S: 
   Flow Length=105'   Tc=6.0 min   CN=91   Runoff=1.23 cfs  0.096 af

Runoff Area=46,572 sf   0.00% Impervious   Runoff Depth=6.33"Subcatchment 100S: 
   Flow Length=500'   Tc=17.5 min   CN=71   Runoff=5.64 cfs  0.564 af
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Runoff Area=18,353 sf   0.00% Impervious   Runoff Depth=6.33"Subcatchment 200S: 
   Flow Length=130'   Tc=6.0 min   CN=71   Runoff=3.11 cfs  0.222 af

Runoff Area=153,830 sf   0.00% Impervious   Runoff Depth=6.20"Subcatchment 300S: 
   Flow Length=880'   Tc=47.0 min   CN=70   Runoff=11.59 cfs  1.824 af

Runoff Area=10,832 sf   0.00% Impervious   Runoff Depth=6.46"Subcatchment 301S: 
   Flow Length=165'   Tc=8.1 min   CN=72   Runoff=1.74 cfs  0.134 af

Avg. Flow Depth=0.30'   Max Vel=2.81 fps   Inflow=1.57 cfs  0.329 afReach 2R: Wooded Wetlands
n=0.040   L=100.0'   S=0.0500 '/'   Capacity=19.85 cfs   Outflow=1.57 cfs  0.329 af

Avg. Flow Depth=1.17'   Max Vel=6.58 fps   Inflow=9.91 cfs  0.820 afReach 5-1: Roof Drain
18.0"  Round Pipe   n=0.012   L=424.0'   S=0.0081 '/'   Capacity=10.22 cfs   Outflow=9.73 cfs  0.820 af

Avg. Flow Depth=1.11'   Max Vel=5.15 fps   Inflow=7.30 cfs  0.604 afReach 5-2: Roof Drain
18.0"  Round Pipe   n=0.012   L=270.0'   S=0.0050 '/'   Capacity=8.05 cfs   Outflow=7.22 cfs  0.604 af

Avg. Flow Depth=0.15'   Max Vel=1.02 fps   Inflow=1.74 cfs  0.134 afReach 301R: Wetland Flow Path
n=0.035   L=880.0'   S=0.0120 '/'   Capacity=14.89 cfs   Outflow=1.15 cfs  0.134 af

Peak Elev=88.80'  Storage=59,803 cf   Inflow=31.95 cfs  2.647 afPond 1P: Infiltration Pond / Outlet #1
   Discarded=0.03 cfs  0.023 af   Primary=5.16 cfs  2.385 af   Outflow=5.19 cfs  2.408 af

Peak Elev=89.37'   Inflow=9.89 cfs  0.854 afPond 3: DMH #3
18.0"  Round Culvert  n=0.012  L=32.0'  S=0.0050 '/'   Outflow=9.89 cfs  0.854 af

Peak Elev=90.08'   Inflow=3.26 cfs  0.246 afPond 3-1: CB #3-1
12.0"  Round Culvert  n=0.012  L=6.0'  S=0.0067 '/'   Outflow=3.26 cfs  0.246 af

Peak Elev=90.32'   Inflow=6.63 cfs  0.607 afPond 4: DMH #4
18.0"  Round Culvert  n=0.012  L=195.0'  S=0.0050 '/'   Outflow=6.63 cfs  0.607 af

Peak Elev=90.39'   Inflow=1.02 cfs  0.079 afPond 4-1: CB #4-1
12.0"  Round Culvert  n=0.012  L=7.0'  S=0.0086 '/'   Outflow=1.02 cfs  0.079 af

Peak Elev=91.32'   Inflow=5.68 cfs  0.528 afPond 5: DMH #5
15.0"  Round Culvert  n=0.012  L=88.0'  S=0.0050 '/'   Outflow=5.68 cfs  0.528 af

Peak Elev=92.44'   Inflow=5.68 cfs  0.528 afPond 6: DMH #6
15.0"  Round Culvert  n=0.012  L=110.0'  S=0.0050 '/'   Outflow=5.68 cfs  0.528 af

Peak Elev=92.59'   Inflow=1.55 cfs  0.118 afPond 6-1: CB #6-1
12.0"  Round Culvert  n=0.012  L=18.0'  S=0.0056 '/'   Outflow=1.55 cfs  0.118 af

Peak Elev=92.57'   Inflow=1.27 cfs  0.105 afPond 6-2: CB #6-1
12.0"  Round Culvert  n=0.012  L=80.0'  S=0.0050 '/'   Outflow=1.27 cfs  0.105 af

Peak Elev=93.20'   Inflow=2.80 cfs  0.225 afPond 6-3: CB #6-3
12.0"  Round Culvert  n=0.012  L=104.0'  S=0.0055 '/'   Outflow=2.80 cfs  0.225 af

Peak Elev=91.96'  Storage=488 cf   Inflow=1.12 cfs  0.080 afPond 7P: Basin
10.0"  Round Culvert  n=0.012  L=54.0'  S=0.0185 '/'   Outflow=1.61 cfs  0.080 af
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Peak Elev=89.33'   Inflow=16.95 cfs  1.424 afPond 8: DMH #8
24.0"  Round Culvert  n=0.012  L=66.0'  S=0.0050 '/'   Outflow=16.95 cfs  1.424 af

Peak Elev=83.50'  Storage=27,065 cf   Inflow=20.89 cfs  1.651 afPond 9-11P: Bioretention / Outlet #'s 9 & 11
   Primary=1.57 cfs  0.329 af   Secondary=9.62 cfs  1.070 af   Outflow=11.19 cfs  1.399 af

Peak Elev=85.14'   Inflow=1.83 cfs  0.136 afPond 10: CB #10
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0200 '/'   Outflow=1.83 cfs  0.136 af

Peak Elev=84.34'   Inflow=3.85 cfs  0.315 afPond 12: CB #12
12.0"  Round Culvert  n=0.012  L=12.0'  S=0.0167 '/'   Outflow=3.85 cfs  0.315 af

Peak Elev=84.71'   Inflow=4.50 cfs  0.372 afPond 13: CB #13
12.0"  Round Culvert  n=0.012  L=28.0'  S=0.0214 '/'   Outflow=4.50 cfs  0.372 af

Peak Elev=87.71'   Inflow=6.29 cfs  0.510 afPond 14: CB #14
12.0"  Round Culvert  n=0.012  L=110.0'  S=0.0050 '/'   Outflow=6.29 cfs  0.510 af

Peak Elev=89.46'   Inflow=5.05 cfs  0.414 afPond 14-1: CB #14-1
12.0"  Round Culvert  n=0.012  L=30.0'  S=0.0050 '/'   Outflow=5.05 cfs  0.414 af

Peak Elev=87.90'   Inflow=1.23 cfs  0.096 afPond 14-2: CB #14-2
12.0"  Round Culvert  n=0.012  L=130.0'  S=0.0115 '/'   Outflow=1.23 cfs  0.096 af

   Inflow=7.21 cfs  0.893 afLink 100: POA #1
   Primary=7.21 cfs  0.893 af

   Inflow=11.62 cfs  1.292 afLink 200: POA #2
   Primary=11.62 cfs  1.292 af

   Inflow=17.32 cfs  4.343 afLink 300: POA #3
   Primary=17.32 cfs  4.343 af

   Inflow=30.28 cfs  6.528 afLink 400: POA #4
   Primary=30.28 cfs  6.528 af

Total Runoff Area = 11.243 ac   Runoff Volume = 7.043 af   Average Runoff Depth = 7.52"
63.78% Pervious = 7.171 ac     36.22% Impervious = 4.072 ac
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Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing Yes

State New Hampshire

Location

Longitude 70.948 degrees West

Latitude 42.981 degrees North

Elevation 0 feet

Date/Time Tue, 26 Apr 2022 17:11:17 -0400

Extreme Precipitation Estimates
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.26 0.40 0.50 0.66 0.82 1.04 1yr 0.71 0.99 1.22 1.57 2.05 2.68 2.90 1yr 2.37 2.79 3.21 3.91 4.54 1yr

2yr 0.32 0.50 0.62 0.82 1.03 1.30 2yr 0.89 1.18 1.52 1.94 2.49 3.22 3.57 2yr 2.85 3.43 3.94 4.68 5.33 2yr

5yr 0.38 0.58 0.73 0.98 1.26 1.62 5yr 1.08 1.47 1.90 2.45 3.16 4.09 4.59 5yr 3.62 4.41 5.05 5.97 6.75 5yr

10yr 0.42 0.66 0.83 1.13 1.46 1.91 10yr 1.26 1.73 2.25 2.92 3.78 4.91 5.56 10yr 4.34 5.34 6.09 7.19 8.07 10yr

25yr 0.49 0.77 0.98 1.35 1.80 2.37 25yr 1.55 2.16 2.81 3.68 4.80 6.25 7.15 25yr 5.53 6.88 7.80 9.19 10.22 25yr

50yr 0.55 0.87 1.12 1.56 2.11 2.80 50yr 1.82 2.55 3.34 4.39 5.75 7.50 8.67 50yr 6.64 8.33 9.42 11.08 12.24 50yr

100yr 0.61 0.99 1.27 1.81 2.47 3.32 100yr 2.13 3.01 3.98 5.25 6.89 9.00 10.50 100yr 7.97 10.10 11.37 13.36 14.66 100yr

200yr 0.69 1.13 1.46 2.09 2.89 3.92 200yr 2.49 3.56 4.72 6.26 8.25 10.82 12.72 200yr 9.57 12.23 13.72 16.11 17.57 200yr

500yr 0.82 1.35 1.76 2.55 3.57 4.89 500yr 3.08 4.44 5.91 7.90 10.47 13.79 16.41 500yr 12.21 15.78 17.61 20.66 22.33 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.24 0.37 0.45 0.61 0.75 0.89 1yr 0.64 0.87 0.95 1.25 1.54 2.29 2.54 1yr 2.03 2.44 2.89 3.43 4.02 1yr

2yr 0.32 0.49 0.60 0.82 1.01 1.19 2yr 0.87 1.17 1.37 1.82 2.33 3.11 3.49 2yr 2.75 3.36 3.85 4.56 5.14 2yr

5yr 0.36 0.55 0.68 0.94 1.19 1.42 5yr 1.03 1.39 1.62 2.12 2.73 3.81 4.26 5yr 3.38 4.10 4.70 5.62 6.31 5yr

10yr 0.40 0.61 0.75 1.05 1.36 1.63 10yr 1.17 1.59 1.82 2.40 3.07 4.39 4.95 10yr 3.89 4.76 5.46 6.53 7.26 10yr

25yr 0.46 0.69 0.86 1.23 1.62 1.95 25yr 1.40 1.91 2.12 2.78 3.58 4.94 6.02 25yr 4.37 5.78 6.64 7.96 8.89 25yr

50yr 0.51 0.77 0.96 1.38 1.85 2.25 50yr 1.60 2.20 2.37 3.12 4.01 5.59 6.96 50yr 4.95 6.69 7.69 9.26 10.28 50yr

100yr 0.57 0.86 1.08 1.55 2.13 2.58 100yr 1.84 2.52 2.65 3.48 4.48 6.30 8.04 100yr 5.58 7.73 8.90 10.75 11.84 100yr

200yr 0.64 0.96 1.21 1.76 2.45 2.96 200yr 2.11 2.89 2.95 3.88 5.00 7.08 9.69 200yr 6.27 9.32 10.31 12.47 13.68 200yr

500yr 0.75 1.11 1.43 2.08 2.96 3.58 500yr 2.55 3.50 3.42 4.48 5.81 8.22 11.85 500yr 7.27 11.39 12.52 15.14 16.51 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.28 0.44 0.54 0.72 0.89 1.08 1yr 0.76 1.06 1.26 1.71 2.17 2.96 3.12 1yr 2.62 3.00 3.56 4.28 4.98 1yr

2yr 0.33 0.51 0.63 0.86 1.06 1.26 2yr 0.91 1.23 1.48 1.94 2.48 3.39 3.67 2yr 3.00 3.53 4.06 4.85 5.62 2yr

5yr 0.40 0.62 0.77 1.06 1.34 1.62 5yr 1.16 1.58 1.87 2.48 3.17 4.38 4.93 5yr 3.88 4.74 5.42 6.35 7.20 5yr

10yr 0.48 0.73 0.91 1.27 1.64 1.97 10yr 1.41 1.93 2.26 3.02 3.81 5.45 6.19 10yr 4.83 5.95 6.79 7.88 8.89 10yr

25yr 0.59 0.90 1.11 1.59 2.09 2.56 25yr 1.81 2.50 2.93 3.92 4.88 7.62 8.38 25yr 6.75 8.06 9.12 10.50 11.53 25yr

50yr 0.69 1.05 1.31 1.88 2.53 3.11 50yr 2.18 3.04 3.56 4.78 5.91 9.56 10.56 50yr 8.46 10.15 11.45 13.06 14.18 50yr

100yr 0.81 1.23 1.54 2.22 3.05 3.78 100yr 2.63 3.70 4.34 5.84 7.17 11.99 13.30 100yr 10.61 12.79 14.34 16.29 17.46 100yr

200yr 0.95 1.44 1.82 2.64 3.68 4.62 200yr 3.17 4.51 5.29 7.13 8.68 15.09 16.13 200yr 13.35 15.51 18.00 20.31 21.51 200yr

500yr 1.19 1.77 2.27 3.30 4.70 5.98 500yr 4.05 5.84 6.87 9.32 11.20 20.47 21.74 500yr 18.12 20.90 24.26 27.21 28.40 500yr

Extreme Precipitation Tables: 42.981°N, 70.948°W http://precip.eas.cornell.edu/data.php?1651007471343
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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.

3



Contents
Preface.................................................................................................................... 2
Soil Map.................................................................................................................. 5

Soil Map................................................................................................................6
Legend..................................................................................................................7
Map Unit Legend.................................................................................................. 8
Map Unit Descriptions.......................................................................................... 8

Rockingham County, New Hampshire............................................................ 10
32B—Boxford silt loam, 3 to 8 percent slopes............................................ 10
33A—Scitico silt loam, 0 to 5 percent slopes.............................................. 11
38B—Eldridge fine sandy loam, 3 to 8 percent slopes................................12
63B—Charlton fine sandy loam, 3 to 8 percent slopes, very stony.............13
140B—Chatfield-Hollis-Canton complex, 0 to 8 percent slopes, rocky....... 15
313B—Deerfield loamy fine sand, 3 to 8 percent slopes............................ 18
314A—Pipestone sand, 0 to 5 percent slopes............................................ 19

4



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 Unit Legend

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

32B Boxford silt loam, 3 to 8 percent 
slopes

0.8 1.3%

33A Scitico silt loam, 0 to 5 percent 
slopes

12.7 19.4%

38B Eldridge fine sandy loam, 3 to 8 
percent slopes

9.4 14.3%

63B Charlton fine sandy loam, 3 to 8 
percent slopes, very stony

15.4 23.4%

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

16.6 25.4%

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

3.8 5.8%

314A Pipestone sand, 0 to 5 percent 
slopes

6.8 10.4%

Totals for Area of Interest 65.5 100.0%

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. 
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 
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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 
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

32B—Boxford silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9cn4
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 statewide importance

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: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Very 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): 2e
Hydrologic Soil Group: D
Ecological site: F144AY018NY - Moist Lake Plain
Hydric soil rating: No

Minor Components

Eldridge
Percent of map unit: 10 percent
Hydric soil rating: No

Scitico
Percent of map unit: 10 percent
Landform: Marine terraces

Custom Soil Resource Report
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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

Minor Components

Squamscott
Percent of map unit: 5 percent
Landform: Marine terraces

Custom Soil Resource Report

11



Hydric soil rating: Yes

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

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

38B—Eldridge fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9cnb
Elevation: 90 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
Eldridge and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Eldridge

Setting
Parent material: Outwash over glaciolacustrine

Typical profile
H1 - 0 to 8 inches: fine sandy loam
H2 - 8 to 23 inches: loamy fine sand
H3 - 23 to 62 inches: loamy very fine sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well 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 12 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
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Ecological site: F144AY027MA - Moist Sandy Outwash
Hydric soil rating: No

Minor Components

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

Well drained inclusion
Percent of map unit: 5 percent
Hydric soil rating: No

Scitico
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

63B—Charlton fine sandy loam, 3 to 8 percent slopes, very stony

Map Unit Setting
National map unit symbol: 2wh0r
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: Farmland of local importance

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

Description of Charlton, Very Stony

Setting
Landform: Ridges, ground moraines, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex
Parent material: Coarse-loamy melt-out till derived from granite, gneiss, and/or 

schist

Typical profile
Oe - 0 to 2 inches: moderately decomposed plant material
A - 2 to 4 inches: fine sandy loam
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Bw - 4 to 27 inches: gravelly fine sandy loam
C - 27 to 65 inches: gravelly fine sandy loam

Properties and qualities
Slope: 3 to 8 percent
Surface area covered with cobbles, stones or boulders: 1.6 percent
Depth to restrictive feature: More than 80 inches
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: Moderate (about 8.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: B
Ecological site: F142XB009VT - Acidic Till Upland
Hydric soil rating: No

Minor Components

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

Paxton, very stony
Percent of map unit: 5 percent
Landform: Ground moraines, hills, drumlins
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex
Hydric soil rating: No

Chatfield, very stony
Percent of map unit: 3 percent
Landform: Ridges, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest
Down-slope shape: Convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Leicester, very stony
Percent of map unit: 2 percent
Landform: Depressions, drainageways
Down-slope shape: Linear
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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
Hollis, very stony, and similar soils: 25 percent
Canton, 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: Ridges, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest
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
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)
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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: Ridges, hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest
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

Description of Canton, Very Stony

Setting
Landform: Moraines, hills, ridges
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, side slope, crest
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
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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

Minor Components

Newfields, very stony
Percent of map unit: 5 percent
Landform: Ground moraines, hills, 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: Marshes, depressions, bogs, kettles, swamps
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

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

Rock outcrop
Percent of map unit: 2 percent

Custom Soil Resource Report

17



Landform: Ridges, hills
Hydric soil rating: Unranked

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.

Description of Deerfield

Setting
Landform: Outwash deltas, outwash terraces, outwash plains, kame 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: 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)

Custom Soil Resource Report
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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 terraces, outwash plains, kame terraces, outwash deltas
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: Drainageways, depressions
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Sudbury
Percent of map unit: 2 percent
Landform: Kame terraces, outwash deltas, outwash 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 plains, outwash terraces, kame terraces
Landform position (three-dimensional): Tread
Down-slope shape: Convex, linear
Across-slope shape: Convex, concave
Hydric soil rating: No

314A—Pipestone sand, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 9cn2
Elevation: 0 to 2,100 feet
Mean annual precipitation: 28 to 55 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 100 to 200 days
Farmland classification: Not prime farmland

Custom Soil Resource Report
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Map Unit Composition
Pipestone and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pipestone

Setting
Landform: Outwash terraces

Typical profile
H1 - 0 to 6 inches: sand
H2 - 6 to 33 inches: sand
H3 - 33 to 60 inches: sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 20.00 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Ecological site: F144AY027MA - Moist Sandy Outwash
Hydric soil rating: Yes

Minor Components

Not named wet
Percent of map unit: 5 percent
Landform: Outwash terraces
Hydric soil rating: Yes

Chocorua
Percent of map unit: 5 percent
Landform: Bogs
Hydric soil rating: Yes

Scarboro
Percent of map unit: 5 percent
Landform: Depressions
Hydric soil rating: Yes

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

Deerfield
Percent of map unit: 5 percent

Custom Soil Resource Report
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Hydric soil rating: No

Custom Soil Resource Report
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TEST PIT LOGS 
Job #4981 
June 5, 2007 
 
 
TP-100 (HSI – 6/5/07) 
 
0” – 9”  Dark Brown fine sandy loam 
9” – 36” Dark yellowish brown, fine sandy loam, large boulders (18” – 36” dia.) 
36” – 138” Light olive brown fine silty sand with boulders (till), very firm 
 
Roots to 48” 
No Water observed to 138” 
No Ledge  
No Seasonal High Water observed 
 
TP-101 (HSI – 6/5/07) 
 
0” – 10” Dark Brown fine sandy loam 
10” – 48” Dark yellowish brown, fine sandy loam, large boulders (18” – 36” dia.) 
48” – 132” Light olive brown fine silty sand with boulders (till), very firm 
 
Roots to 48” 
No Water observed to 132” 
No Ledge  
No Seasonal High Water observed 
 
 
 



 

              

 
Section 7 
 
BMP Sizing Calculations 
 
 
 
 
 
 
 
 
 
 
 
 
 



(Env‐Wq 1507.04)

 ac  Area of HSG A soil that was replaced by impervious cover 0.40"

1.27       ac  Area of HSG B soil that was replaced by impervious cover 0.25"

2.80       ac  Area of HSG C soil that was replaced by impervious cover 0.10"

 ac  Area of HSG D soil or impervious cover that was replaced by impervious cover 0.0"

0.15 inches Rd = Weighted groundwater recharge depth

0.5975 ac‐in GRV = AI * Rd 

2,169    cf GRV conversion (ac‐in x 43,560 sf/ac x 1ft/12”)

Provide calculations below showing that the project meets the groundwater recharge requirements (Env‐

Wq 1507.04):

NHDES Alteration of Terrain                                                                                                          Last Revised December 2017

GROUNDWATER RECHARGE VOLULME (GRV) CALCULATION



Type/Node Name:

Yes Check if you reviewed the restrictions on unlined systems outlined in Env‐Wq 1508.07(a).

2.27           ac A = Area draining to the practice

1.53           ac AI = Impervious area draining to the practice

0.67           decimal I = Percent impervious area draining to the practice, in decimal form

0.66           unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

1.49           ac‐in WQV= 1” x Rv x A

5,411         cf WQV conversion (ac‐in x 43,560 sf/ac x 1ft/12”)

1,353         cf 25% x WQV (check calc for sediment forebay volume)

4,058         cf 75% x WQV (check calc for surface sand filter volume)

Method of Pretreatment? (not required for clean or roof runoff)

cf VSED = Sediment forebay volume, if used for pretreatment > 25%WQV

Calculate time to drain if system IS NOT underdrained:

sf ASA = Surface area of the practice

iph KsatDESIGN = Design infiltration rate
1

Yes/No

If Ksat (prior to factor of safety) is < 0.50 iph, has an underdrain been provided? 

(Use the calculations below)

‐ hours T DRAIN = Drain time = V / (ASA * IDESIGN) < 72‐hrs

Calculate time to drain if system IS underdrained:

82.50         ft EWQV = Elevation of WQV (attach stage‐storage table) 

0.06           cfs QWQV = Discharge at the EWQV (attach stage‐discharge table)

50.10         hours T DRAIN = Drain time = 2WQV/QWQV < 72‐hrs

80.50         feet EFC = Elevation of the bottom of the filter course material
2

79.50         feet EUD = Invert elevation of the underdrain (UD), if applicable

78.00         feet ESHWT = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)

78.00         feet EROCK = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

1.00           feet DFC to UD = Depth to UD from the bottom of the filter course > 1'

2.50           feet DFC to ROCK = Depth to bedrock from the bottom of the filter course > 1'

2.50           feet DFC to SHWT = Depth to SHWT from the bottom of the filter course > 1'

83.60         ft Peak elevation of the 50‐year storm event (infiltration can be used in analysis)

84.00         ft Elevation of the top of the practice

YES 50 peak elevation < Elevation of the top of the practice ← yes

If a surface sand filter or underground sand filter is proposed:

YES ac Drainage Area check.  < 10 ac

cf V = Volume of storage3 (attach a stage‐storage table) > 75%WQV

inches DFC = Filter course thickness
18", or 24" if 

within GPA

Sheet Note what sheet in the plan set contains the filter course specification.

Yes/No Access grate provided? ← yes

FILTRATION PRACTICE DESIGN CRITERIA
(Env‐Wq 1508.07)

Pond #9‐11P (Bioretention) 

Enter the type of filtration practice (e.g., bioretention system) and the node name in the drainage analysis, if applicable.

Deep Sump CB



If a bioretention area is proposed:

YES ac Drainage Area no larger than 5 ac? ← yes

4,692         cf V = Volume of storage3 (attach a stage‐storage table)  > WQV

18.0          
inches DFC = Filter course thickness

18", or 24" if 

within GPA

Sheet C‐8 Note what sheet in the plan set contains the filter course specification

3.0 :1 Pond side slopes > 3:1

Sheet C‐8 Note what sheet in the plan set contains the planting plans and surface cover

If porous pavement is proposed:

Type of pavement proposed (Concrete? Asphalt? Pavers? Etc.)

acres ASA = Surface area of the pervious pavement

:1 Ratio of the contributing area to the pervious surface area ≤ 5:1

inches DFC = Filter course thickness
12", or 18" if 

within GPA

Sheet Note what sheet in the plan set contains the filter course spec.
mod. 304.1 (see 

spec)

NHDES Alteration of Terrain                                                                                                                           Last Revised: January 2019

1. Rate of the limiting layer (either the filter course or the underlying soil). Ksatdesign includes factor of safey. See Env‐Wq 

1504.14 for guidance on determining the infiltration rate.

2.  See lines 34, 40 and 48 for required depths of filter media.

3.  Volume without depending on infiltration. The volume includes the storage above the filter (but below the invert of the 

outlet stucture, if any), the filter media voids, and the pretreatment area. The storage above the filter media shall not 

include the volume above the outlet structure, if any.

Designer's Notes:



Type III 24-hr  10-yr Rainfall=6.39"5493.DS.Post
  Printed  10/19/2023Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond 9-11P: Bioretention / Outlet #'s 9 & 11

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

79.25 11,792 0
79.30 11,792 236
79.35 11,792 472
79.40 11,792 708
79.45 11,792 943
79.50 11,792 1,179
79.55 11,792 1,415
79.60 11,792 1,651
79.65 11,792 1,887
79.70 11,792 2,123
79.75 11,792 2,358
79.80 11,792 2,594
79.85 11,792 2,830
79.90 11,792 3,066
79.95 11,792 3,302
80.00 11,792 3,538
80.05 11,792 3,773
80.10 11,792 4,009
80.15 11,792 4,245
80.20 11,792 4,481
80.25 11,792 4,717
80.30 11,792 4,953
80.35 11,792 5,188
80.40 11,792 5,424
80.45 11,792 5,660
80.50 11,792 5,896
80.55 11,792 5,925
80.60 11,792 5,955
80.65 11,792 5,984
80.70 11,792 6,014
80.75 11,792 6,043
80.80 11,792 6,073
80.85 11,792 6,102
80.90 11,792 6,132
80.95 11,792 6,161
81.00 11,792 6,191
81.05 11,792 6,220
81.10 11,792 6,250
81.15 11,792 6,279
81.20 11,792 6,309
81.25 11,792 6,338
81.30 11,792 6,368
81.35 11,792 6,397
81.40 11,792 6,427
81.45 11,792 6,456
81.50 11,792 6,486
81.55 11,792 6,515
81.60 11,792 6,545
81.65 11,792 6,574
81.70 11,792 6,604
81.75 11,792 6,633
81.80 11,792 6,662
81.85 11,792 6,692

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

81.90 11,792 6,721
81.95 11,792 6,751
82.00 11,792 6,780
82.05 11,905 7,373
82.10 12,018 7,971
82.15 12,131 8,575
82.20 12,244 9,184
82.25 12,357 9,799
82.30 12,469 10,420
82.35 12,582 11,046
82.40 12,695 11,678
82.45 12,808 12,315
82.50 12,921 12,959
82.55 13,048 13,608
82.60 13,176 14,263
82.65 13,303 14,925
82.70 13,430 15,594
82.75 13,558 16,268
82.80 13,685 16,950
82.85 13,812 17,637
82.90 13,939 18,331
82.95 14,067 19,031
83.00 14,194 19,737
83.05 14,289 20,449
83.10 14,383 21,166
83.15 14,478 21,888
83.20 14,572 22,614
83.25 14,667 23,345
83.30 14,761 24,081
83.35 14,856 24,821
83.40 14,950 25,566
83.45 15,045 26,316
83.50 15,140 27,071
83.55 15,234 27,830
83.60 15,329 28,594
83.65 15,423 29,363
83.70 15,518 30,136
83.75 15,612 30,915
83.80 15,707 31,698
83.85 15,801 32,485
83.90 15,896 33,278
83.95 15,990 34,075
84.00 16,085 34,877

Valued Customer
Line

Valued Customer
Line

Valued Customer
Text Box
12,959 cf - 5,896 cf= 7,063 cf  providedWQV = 5,411 cf required:5,896 + 5,411 cf = 11,307 cfWQV Elev. = +/-82.40'

Valued Customer
Text Box
Bottom of Media = 80.50'(5,896 cf below discarded)

Valued Customer
Text Box
Lowest Outlet=82.50'(12,959 cf storage)

Valued Customer
Line



Type III 24-hr  10-yr Rainfall=6.39"5493.DS.Post
  Printed  10/19/2023Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Stage-Discharge for Pond 9-11P: Bioretention / Outlet #'s 9 & 11

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

79.25 0.00 0.00 0.00
79.30 0.00 0.00 0.00
79.35 0.00 0.00 0.00
79.40 0.00 0.00 0.00
79.45 0.00 0.00 0.00
79.50 0.00 0.00 0.00
79.55 0.00 0.00 0.00
79.60 0.00 0.00 0.00
79.65 0.00 0.00 0.00
79.70 0.00 0.00 0.00
79.75 0.00 0.00 0.00
79.80 0.00 0.00 0.00
79.85 0.00 0.00 0.00
79.90 0.00 0.00 0.00
79.95 0.00 0.00 0.00
80.00 0.00 0.00 0.00
80.05 0.00 0.00 0.00
80.10 0.00 0.00 0.00
80.15 0.00 0.00 0.00
80.20 0.00 0.00 0.00
80.25 0.00 0.00 0.00
80.30 0.00 0.00 0.00
80.35 0.00 0.00 0.00
80.40 0.00 0.00 0.00
80.45 0.00 0.00 0.00
80.50 0.00 0.00 0.00
80.55 0.00 0.00 0.00
80.60 0.00 0.00 0.00
80.65 0.00 0.00 0.00
80.70 0.00 0.00 0.00
80.75 0.00 0.00 0.00
80.80 0.00 0.00 0.00
80.85 0.00 0.00 0.00
80.90 0.00 0.00 0.00
80.95 0.00 0.00 0.00
81.00 0.00 0.00 0.00
81.05 0.00 0.00 0.00
81.10 0.00 0.00 0.00
81.15 0.00 0.00 0.00
81.20 0.00 0.00 0.00
81.25 0.00 0.00 0.00
81.30 0.00 0.00 0.00
81.35 0.00 0.00 0.00
81.40 0.00 0.00 0.00
81.45 0.00 0.00 0.00
81.50 0.00 0.00 0.00
81.55 0.00 0.00 0.00
81.60 0.00 0.00 0.00
81.65 0.00 0.00 0.00
81.70 0.00 0.00 0.00
81.75 0.00 0.00 0.00
81.80 0.00 0.00 0.00
81.85 0.00 0.00 0.00

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

81.90 0.00 0.00 0.00
81.95 0.00 0.00 0.00
82.00 0.00 0.00 0.00
82.05 0.01 0.01 0.00
82.10 0.01 0.01 0.00
82.15 0.02 0.02 0.00
82.20 0.03 0.03 0.00
82.25 0.03 0.03 0.00
82.30 0.04 0.04 0.00
82.35 0.05 0.05 0.00
82.40 0.05 0.05 0.00
82.45 0.06 0.06 0.00
82.50 0.07 0.07 0.00
82.55 0.19 0.08 0.11
82.60 0.42 0.12 0.30
82.65 0.72 0.16 0.56
82.70 1.09 0.23 0.86
82.75 1.51 0.31 1.20
82.80 1.98 0.39 1.58
82.85 2.48 0.49 1.99
82.90 3.03 0.60 2.44
82.95 3.61 0.70 2.91
83.00 4.22 0.82 3.40
83.05 4.85 0.92 3.93
83.10 5.50 1.02 4.48
83.15 6.15 1.11 5.05
83.20 6.82 1.18 5.64
83.25 7.51 1.25 6.25
83.30 8.21 1.32 6.89
83.35 8.93 1.39 7.55
83.40 9.67 1.45 8.22
83.45 10.42 1.51 8.92
83.50 11.20 1.57 9.63
83.55 13.05 2.21 10.84
83.60 15.79 3.33 12.46
83.65 19.12 4.77 14.36
83.70 21.07 6.46 14.61
83.75 23.11 8.37 14.74
83.80 25.34 10.48 14.86
83.85 27.74 12.76 14.98
83.90 30.31 15.21 15.10
83.95 31.59 16.37 15.22
84.00 31.82 16.48 15.34

Valued Customer
Line

Valued Customer
Text Box
WQV Elev. = 82.40'Discharge = 0.05 cfs



Type/Node Name: Pond #14P (Infiltration)
Enter the type of infiltration practice (e.g., basin, trench) and the node name in the drainage analysis, if applicable.

Yes Have you reviewed Env‐Wq 1508.06(a) to ensure that infiltration is allowed? ← yes

3.70          ac A = Area draining to the practice
2.54          ac AI = Impervious area draining to the practice

0.69          decimal I = Percent impervious area draining to the practice, in decimal form

0.67          unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

2.47          ac‐in WQV= 1” x Rv x A

8,970        cf WQV conversion (ac‐in x 43,560 sf/ac x 1ft/12”)
2,242        cf 25% x WQV (check calc for sediment forebay volume)

Method of pretreatment? (not required for clean or roof runoff)

cf VSED = Sediment forebay volume, if used for pretreatment > 25%WQV
9,599        cf V = Volume1  (attach a stage‐storage table) > WQV

15,470     sf ASA = Surface area of the bottom of the pond

0.17          iph KsatDESIGN = Design infiltration rate
2

42.2          hours TDRAIN = Drain time = V / (ASA * IDESIGN) < 72‐hrs
86.00 feet EBTM = Elevation of the bottom of the basin

82.83        feet ESHWT = Elevation of SHWT (if none found, enter the lowest elevation of the test pit)

80.50        feet EROCK = Elevation of bedrock (if none found, enter the lowest elevation of the test pit)

3.17          feet DSHWT = Separation from SHWT > *
 3

5.5            feet DROCK = Separation from bedrock > * 3

ft Damend = Depth of amended soil, if applicable due high infiltation rate > 24"
ft DT = Depth of trench, if trench proposed  4 ‐ 10 ft
Yes/No If a trench or underground system is proposed, has observation well been provided? ←yes

If a trench is proposed, does materialmeet Env‐Wq 1508.06(k)(2) requirements.4             ← yes

Yes Yes/No If a basin is proposed, Is the perimeter curvilinear, and basin floor flat? ← yes
3.0 :1 If a basin is proposed, pond side slopes. >3:1

88.43        ft Peak elevation of the 10‐year storm event (infiltration can be used in analysis)

89.60        ft Peak elevation of the 50‐year storm event (infiltration can be used in analysis)

90.00        ft Elevation of the top of the practice (if a basin, this is the elevation of the berm)

YES 10 peak elevation < Elevation of the top of the trench?
5 ← yes

YES If a basin is proposed, 50‐year peak elevation <  Elevation of berm? ← yes

1.  Volume below the lowest invert of the outlet structure and excludes forebay volume

Deep Sump CB

3.  1' separation if treatment not required; 4'  for treatment in GPAs & WSIPAs; & 3' in all other areas.

2.  KsatDESIGN includes a factor of safety. See Env‐Wq 1504.14 for requirements for determining the infiltr. rate

INFILTRATION PRACTICE CRITERIA
(Env‐Wq 1508.06)

4.  Clean, washed well graded diameter of 1.5 to 3 inches above the in‐situ soil. 

5.  If 50‐year peak elevation exceeds top of trench, the overflow must be routed in HydroCAD as secondary discharge.

NHDES Alteration of Terrain                                                                                                                                     Last Revised: March 2019

Designer's Notes: TP #205 used as design basis (highest SHWT and refusal from all test pits in pond area)
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Stage-Area-Storage for Pond 1P: Infiltration Pond / Outlet #1

Elevation
(feet)

Surface
(sq-ft)

Wetted
(sq-ft)

Storage
(cubic-feet)

86.00 18,011 18,011 0
86.10 18,251 18,255 1,813
86.20 18,492 18,501 3,650
86.30 18,734 18,749 5,511
86.40 18,979 18,998 7,397
86.50 19,224 19,248 9,307
86.60 19,472 19,501 11,242
86.70 19,721 19,755 13,202
86.80 19,959 19,998 15,186
86.90 20,186 20,230 17,193
87.00 20,414 20,464 19,223
87.10 20,644 20,699 21,276
87.20 20,875 20,936 23,352
87.30 21,107 21,174 25,451
87.40 21,340 21,413 27,573
87.50 21,575 21,653 29,719
87.60 21,811 21,895 31,889
87.70 22,048 22,138 34,081
87.80 22,287 22,382 36,298
87.90 22,527 22,628 38,539
88.00 22,768 22,875 40,804
88.10 23,016 23,128 43,093
88.20 23,265 23,384 45,407
88.30 23,516 23,640 47,746
88.40 23,768 23,898 50,110
88.50 24,021 24,157 52,500
88.60 24,276 24,418 54,914
88.70 24,532 24,680 57,355
88.80 24,790 24,943 59,821
88.90 25,048 25,208 62,313
89.00 25,308 25,474 64,831
89.10 25,570 25,741 67,375
89.20 25,833 26,010 69,945
89.30 26,097 26,280 72,541
89.40 26,362 26,552 75,164
89.50 26,629 26,825 77,814
89.60 26,897 27,099 80,490
89.70 27,166 27,375 83,193
89.80 27,437 27,652 85,923
89.90 27,709 27,930 88,681
90.00 27,983 28,210 91,465

Valued Customer
Line

Valued Customer
Text Box
GRV = 2,169 cf

Valued Customer
Text Box
WQV = 8,970 cf

Valued Customer
Line

Valued Customer
Text Box
Lowest Outlet = 86.50'(9,307 cf)
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STORMWATER	INSPECTION	AND	MAINTENANCE	MANUAL	
 

Singh Realty Group 
Assessor’s Map 46, Lot 7 

 
 

OWNER:	
Singh	Realty	Group	

	 6	Fondi	Road	
	 Haverhill,	MA		01832	  

 
 
Proper inspection, maintenance, and repair 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. 
The following responsible parties shall be in charge of managing the stormwater facilities: 
 
 
RESPONSIBLE PARTIES: 
 
 
Owner:   Singh Realty Group       (978) 475-4740  
  Name                                  Company              Phone  

 
 

Inspection: Singh Realty Group       (978) 475-4740  
  Name                                  Company              Phone  
 

 
Maintenance: Singh Realty Group       (978) 475-4740  
  Name                                  Company              Phone  
 
NOTES:  
 
Written inspection forms and maintenance logs shall be completed yearly by a qualified 
inspector retained the owner or assigns.  Reports shall be submitted to the Exeter Public 
Works department on or before January 31st of each year and a copy retained at the site’s 
business office.  
 
Photographs of each stormwater BMP are to be taken at each inspection and submitted 
with the annual inspection reports. 
 
Inspection and maintenance responsibilities shall transfer to any future property 
owner(s).   
 
This manual shall be updated as needed to reflect any changes related to any transfer of 
ownership and/or any delegation of inspection and maintenance responsibilities to 
another entity 
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BIORETENTION	PONDS	(AKA	RAINGARDENS)	
Function – Bioretention ponds provide treatment to runoff prior to directing it to stormwater 
systems by filtering sediment and suspended solids, trapping them in the bottom of the garden and 
in the filter media itself. Additional treatment is provided by the native water-tolerant vegetation 
which removes nutrients and other pollutants through bio-uptake.  Stormwater detention and 
infiltration can also be provided as the filtering process slows runoff, decreases the peak rate of 
discharge and promotes groundwater recharge. 
Bioretention ponds shall be managed (Per AGR 3800 and RSA 430:53) to: prevent and control the 
spread of invasive plant, insect, and fungal species; minimize the adverse environmental and 
economic effects invasive species cause to agriculture, forests, wetlands, wildlife, and other natural 
resources of the state; and protect the public from potential health problems attributed to certain 
invasive species. 

Maintenance  
 Inspect annually and after significant rainfall events.  
 If a raingarden does not completely drain within 72-hours following a rainfall event, 

then a qualified professional shall be retained to assess the condition of the facility to 
determine measures required to restore its filtration and/or infiltration function(s), 
including but not limited to removal of accumulated sediments and/or replacement or 
reconstruction of the filter media.  Filter media shall be replaced with material matching 
the specification on the design drawings or the NHDES Stormwater Manual. 

 Replace any riprap dislodged from spillways, inlets and outlets. 
 Remove any obstructions, litter and accumulated sediment or debris as warranted but 

no less than once a year.  
 Mowing of any grassed area in or adjacent to a raingarden, including its berm, shall be 

performed at least twice per year (when areas are not inundated) to keep the vegetation 
in vigorous condition.  The cut grass shall be removed to prevent the decaying organic 
litter from clogging the filter media or choking other vegetation. 

 Select vegetation should be maintained in healthy condition.  This may include 
pruning, removal and replacement of dead or diseased vegetation.  

 Remove any invasive species, Per AGR 3800 and RSA 430:53. 
 Remove any hard wood growth from raingardens. 

	
	
CULVERTS	AND	DRAINAGE	PIPES	
Function – Culverts and drainage pipes convey stormwater away from buildings, walkways, and 
parking areas and to surface waters or closed drainage systems.  

Maintenance  
 Culverts and drainage pipes shall be inspected semi-annually, or more often as needed, 

for accumulation of debris and structural integrity.  Leaves and other debris shall be 
removed from the inlet and outlet to insure the functionality of drainage structures.  
Debris shall be disposed of on site where it will not concentrate back at the drainage 
structures or at a solid waste disposal facility. 

 Riprap Areas - Culvert outlets and inlets shall be inspected during annual maintenance 
and operations for erosion and scour.  If scour or creek erosion is identified, the outlet 
owner shall take appropriate means to prevent further erosion. Increased lengths of 
riprap may require a NHDES Permit and/or local permit.  
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INFILTRATION	PONDS	
Function – Infiltration ponds allow for the infiltration and treatment of stormwater runoff.    

Maintenance  
 Inspect annually and after significant rainfall events.  
 If an infiltration-based practice does not completely drain within 72-hours following a 

rainfall event, then a qualified professional shall be retained to assess the condition of 
the facility to determine measures required to restore its filtration and/or infiltration 
function(s), including but not limited to removal of accumulated sediments and/or 
replacement or reconstruction of the structure.   

 Remove any obstructions, litter and accumulated sediment or debris as warranted but 
no less than once a year.  

 Mowing of any grassed area in or adjacent to a raingarden, including its berm, shall be 
performed at least twice per year (when areas are not inundated) to keep the vegetation 
in vigorous condition.  The cut grass shall be removed to prevent the decaying organic 
litter from clogging the filter media or choking other vegetation. 

 Select vegetation should be maintained in healthy condition.  This may include 
pruning, removal and replacement of dead or diseased vegetation.  

 Remove any hard wood growth from pond areas, including side slopes and berms. 
	
	
CATCH	BASINS		
Function – Catch basins collect stormwater, primarily from paved surfaces and roofs.  Stormwater 
from paved areas often contains sediment and contaminants.  Catch basin sumps serve to trap 
sediment, trace metals, nutrients and debris.  Hooded catch basins trap hydrocarbons and floating 
debris. 

Maintenance  
 Remove leaves and debris from structure grates on an as-needed basis. 
 Sumps shall be inspected and cleaned annually and any removed sediment and debris 

shall be disposed of at a solid waste disposal facility. 
 

	
RIP	RAP	OUTLETS,	SWALES,	LEVEL	SPREADERS	AND	BUFFERS	
Function – Rip rap outlets slow the velocity of runoff, minimizing erosion and maximizing the 
treatment capabilities of associated buffers.  Vegetated buffers, either forested or meadow, slow 
runoff which promotes and reduces peak rates of runoff.  The reduced velocities and the presence 
of vegetation encourage the filtration of sediment and the limited bio-uptake of nutrients. 
	 Maintenance	

 Inspect riprap, level spreaders and buffers at least annually for signs of erosion, 
sediment buildup, or vegetation loss.  

 Inspect level for signs of condensed flows.  Level spreader and rip rap shall be 
maintained to disperse flows evenly over level spreader.  

 If a meadow buffer, provide periodic mowing as needed to maintain a healthy stand of 
herbaceous vegetation.  

 If a forested buffer, then the buffer should be maintained in an undisturbed condition, 
unless erosion occurs.  
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 If erosion of the buffer (forested or meadow) occurs, eroded areas should be repaired 
and replanted with vegetation similar to the remaining buffer. Corrective action should 
include eliminating the source of the erosion problem and may require retrofit or 
reconstruction of the level spreader.  

 Remove debris and accumulated sediment and dispose of properly.  
 

LANDSCAPED	AREAS	–	ORGANIC	FERTILIZER	MANAGEMENT	
Function – All fertilizer used on site shall be certified organic.  Organic fertilizer management 
involves controlling the rate, timing and method of organic fertilizer application so that the 
nutrients are taken up by the plants thereby reducing the chance of polluting the surface and 
ground waters.  Organic fertilizer management can be effective in reducing the amounts of 
phosphorus and nitrogen in runoff from landscaped areas, particularly lawns.   

Maintenance  
 Have the soil tested by your landscaper or local Soil Conservation Service for nutrient 

requirements and follow the recommendations. 
 Do not apply organic fertilizer to frozen ground. 
 Clean up any organic fertilizer spills. 
 Do not allow organic fertilizer to be broadcast into water bodies. 
 When organically fertilizing a lawn, water thoroughly, but do not create a situation 

where water runs off the surface of the lawn. 
 

LANDSCAPED	AREAS	‐	LITTER	CONTROL	
Function – Landscaped areas tend to filter debris and contaminates that may block drainage 
systems and pollute the surface and ground waters. 
 Maintenance  

 Litter Control and lawn maintenance involves removing litter such as trash, leaves, lawn 
clippings, pet wastes, oil and chemicals from streets, parking lots, and lawns before 
materials are transported into surface waters. 

 Litter control shall be implemented as part of the grounds maintenance program.   
 
VEGETATIVE	SWALES		
Function – Vegetative swales filter sediment from stormwater, promote infiltration, and the uptake 
of contaminates.  They are designed to treat runoff and dispose of it safely into the natural drainage 
system.  

Maintenance  
 Timely maintenance is important to keep a swale in good working condition. Mowing of 

grassed swales shall be monthly to keep the vegetation in vigorous condition.  The cut 
vegetation shall be removed to prevent the decaying organic litter from adding 
pollutants to the discharge from the swale.  

 Fertilizing shall be bi-annual or as recommended from soil testing.   
 Inspect swales following significant rainfall events. 
 Woody vegetation shall not be allowed to become established in the swales or rock 

riprap outlet protection and if present shall be removed.   
 Accumulated debris disrupts flow and leads to clogging and erosion.  Remove debris 

and litter as necessary. 
 Inspect for eroded areas.  Determine cause of erosion and correct deficiency as 

required.  Monitor repaired areas. 
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CONTROL	OF	INVASIVE	PLANTS	
Function – 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.  
	
Maintenance  
During maintenance activities, check for the presence of invasive plants and remove in a safe 
manner as described in the attached “Methods for Disposing Non-Native Invasive Plants” 
prepared by the UNH Cooperative Extension.    

 
 
GENERAL	CLEAN	UP		

 Upon completion of the project, the contractor shall remove all temporary stormwater 
structures (i.e., temporary stone check dams, silt fence, temporary diversion swales, catch 
basin inlet filter, etc.).  Any sediment deposits remaining in place after the silt fence or filter 
barrier is no longer required shall be dressed to conform to the existing grade, prepared, 
and seeded.  Remove any sediment in catch basins and clean drain pipes that may have 
accumulated during construction. 

 Once in operation, all paved areas of the site should be swept at least once annually at the 
end of winter/early spring prior to significant spring rains. 

 
 
APPPENDIX	

A. Stormwater System Operations and Maintenance Report  
B. Site Grading and Drainage Plan  

 



  

  STORM WATER SYSTEM OPERATION AND MAINTENANCE REPORT 
 

General Information 
Project Name   

 
Owner  

 
Inspector’s Name(s)  

 
Inspector’s Contact Information   

 
Date of Inspection                                                           Start Time:                           End Time: 

 
Type of Inspection: 

  Annual Report          Post-storm event     Due to a discharge of significant amounts of sediment 
 
Notes: 
 

 
General Site Questions and Discharges of Significant Amounts of Sediment 

Subject Status Notes 
A discharge of significant amounts of sediment may be indicated by (but is not limited to) observations of the following.   
Note whether any are observed during this inspection: 
                                                                                                                                    Notes/ Action taken: 
1 Do the current site conditions reflect 

the attached site plan?   
Yes  
No 

 

2 Is the site permanently stabilized, 
temporary erosion and sediment 
controls are removed, and stormwater 
discharges from construction activity 
are eliminated? 

Yes  
No 

 

3 Is there evidence of the discharge of 
significant amounts of sediment to 
surface waters, or conveyance systems 
leading to surface waters? 

Yes  
No 

 

 
Permit Coverage and Plans 

# BMP/Facility Inspected Corrective Action Needed and Notes Date Corrected 

 Infiltration Ponds Yes  
No 

  

 Catch Basins and Yard Drains Yes  
No 

  

 Drainage Pipes Yes  
No 

 
 

 

 Bioretention Ponds Yes  
No 

  

 Riprap Aprons Yes  
No 

  

 Site Vegetation Yes  
No 

  

  Yes  
No 

  

 INSPECTOR TO TAKE REPRESENTATIVE PHOTOGRAPHS OF EACH BMP INSPECTED AND 
INCLUDE THEM IN THE ANNUAL INPECTION REPORT. 





 

              

 
Section 9 
 
Watershed Plans 
 
Pre-Development Drainage Plan 
Pre-Development Soils Plan 
Post-Development Drainage Plan 
Post-Development Soils Plan 
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