






 

 
 
 
 
 
 
 
December 18, 2023 
 
City of Rochester Planning Board 
31 Wakefield Street 
Rochester, NH 03867 
 
RE:   All Purpose Storage Rochester, LLC – Site Plan Application 

Tax Map 114 Lot 8 
303 & 305 North Main Street, Rochester, NH 
 

Dear Planning Board Members, 
 
 As agent for All Purpose Storage Rochester, LLC, Fieldstone Land Consultants, PLLC is hereby 
writing this letter to provide a brief overview of the above referenced Formal Application for Non-
Residential Site Plan review. This project proposes to construct two Light Industrial buildings on site 
along with associated site improvements. The subject property is located at 303 and 305 North Main 
Street, Tax Map 114 Lot 8. The site is zoned Highway Commercial (HC) and is currently developed with 
two fast food restaurants, a Dunkin Donuts and Pizza Hut. The entire site is 3.18 acres, and the 
proposed common area for this application is 65,332 square feet (1.50 acres). The property is bordered 
by the Cocheco River to the east. 
 
 The site was converted into a condominium style development in the summer of 2023 that split 
the site into three (3) developable areas with a shared common area for the existing paved access 
drive. The limited common area to the rear of the site (L.C.A. 3) is the proposed site for this project. 
The original intent for this site was to construct a laundromat. Utilities including water, sewer, and gas 
have been stubbed out to the rear of the site. A parking lot has also been constructed on site in the 
location of the new proposed industrial buildings. 
 
 The proposed development will utilize the existing common access drive and existing utilities. 
The proposed improvement include two (2) light industrial buildings that will be split into units in order 
to rent out to local contractors. The northern building is 12,600 square feet and the southern building 
is 9,200 square feet. The buildings will be single story, metal buildings, painted grey. Each unit within 
the buildings will be 30’ wide and have a garage door and man door for access. Utility rooms, including 
bathrooms will be accessible from the exterior of the buildings. Drainage for the site will be handled by 
a lined stormwater basin at the east end of the site. However, due to the existing soils not being 
suitable for infiltration, a waiver has been requested from Chapter 218 of the Ordinance to allow an 
increase in runoff leaving the site. Parking will be provided in front of each unit and parking for all uses 
on site have been provided with adequate parking. Lighting will be provided by building mounted 



 

overhead lights. The proposed improvements are located at the rear of the site, behind the existing 
buildings and landscaping. The only proposed landscaping is proposed in the stormwater management 
area for pollutant removal. There is an existing sign at the front of the site that will be used for new 
businesses that may rent a unit.  
 
We look forward to discussing this project further at the next Technical Review Group and planning 
board meeting, please do not hesitate to contact me with any questions. 
 
Very truly yours, 
FIELDSTONE LAND CONSULTANTS, PLLC 

 
Chuck L. Ritchie, E.I.T. 
Project Engineer 



 

 
 
 
 
 
 
 
December 19, 2023 
 
 
City of Rochester Planning Board 
31 Wakefield Street 
Rochester, NH 03867 
 
RE:   All Purpose Storage Rochester, LLC – Site Plan Application 

Tax Map 114 Lot 8 - 303 & 305 North Main Street, Rochester, NH 
 (Waiver Request Letter) 
 
Dear Planning Board Members, 
 
As agent for All Purpose Storage Rochester, LLC, Fieldstone Land Consultants, PLLC hereby requests the 
following waiver from the City of Rochester Code, Chapter 218, regarding the above referenced Site 
Plan: 
 

1. Chapter 218-10.C(3) – Stormwater Management and Erosion Control - Post Construction 
Stormwater management Design Standards:  
 

Peak stormwater runoff and volume control requirements 
(a) Measures shall be taken to control the post-development peak rate of stormwater 
runoff and volume so that it does not exceed the predevelopment peak rate of stormwater 
runoff and volume for the two-year, ten-year, and twenty-five-year, twenty-four-hour 
design storm. 
 
(b) Runoff shall not be discharged to surface water bodies or wetlands more than volumes 
discharged under existing conditions (developed condition or undeveloped condition). 
 
(c) If an increase in post-development peak rate or volume is anticipated due to site 
constraints that limit the ability to implement LID measures, the applicant shall 
demonstrate that the project will not cause adverse impacts to downstream properties, 
infrastructure, aquatic habitat or water quality degradation in downstream water bodies. 
 
 
 The subject property is currently developed with two fast food restaurants and a paved 
parking lot. The existing stormwater management features are limited to a catch basin that 
provides treatment and roadside swale along North Main Street. The proposed 
development includes the construction of a lined stormwater basin with filter material to 
treat the runoff from the new improvements on site. The result is that all new impervious 
surfaces will be treated in the new basin, and existing impervious areas will continue to be 

https://ecode360.com/38310094#38310094
https://ecode360.com/38310095#38310095
https://ecode360.com/38310096#38310096


 
 
 
All Purpose Storage Rochester, LLC – Site Plan 
Tax Map 114 Lot 8 - (Waiver Request)       Page 2 of 2 
 

captured in the existing catch basin prior to discharge to adjacent wetlands. This will ensure 
there is no water quality degradation downstream of the site.  
 
The soils on site are contaminated and infiltration is not a feasible design option for the 
development. The contaminated soils require the proposed stormwater management areas 
to be lined and treat runoff via filtration. With infiltration not an option for stormwater 
management, there is no reasonable way to reduce volume of runoff leaving the site. 
Despite the limitations on infiltration, the current design results in only a 0.065 acre-foot 
volume increase in the 25 year storm event. The basin is also sized to provide a reduction of 
0.33 cubic-feet/second in the 25 year storm event. However, during the 2 and 10 year 
storms, the proposed improvements will result in increase of both runoff rates and 
volumes. The increase in runoff in the storm events requires a waiver from Chapter 218. 
 
We believe the proposed design meets the spirit and intent of the ordinance by providing 
treatment and meeting the standards to the maximum extent possible given the site 
conditions. We therefore respectfully request that the board grant a waiver to the 
requirements of Chapter 218-10.C(3). 

 
Thank you for your consideration. 
 
Sincerely, 
Fieldstone Land Consultants, PLLC 

 
Chuck L. Ritchie, EIT 
Project Engineer 













































 
     

     

December 18, 2023 
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Tax Map 114 Lot 8 
303 & 305 North Main Street 
Rochester, New Hampshire 

  

 
Map 114 Lot 8 
All Purpose Storage Rochester LLC 
4007 Dean Martin drive 
Las Vegas, NV 89103 
 

  
Map 114 Lot 7 
401 North Main Street LLC 
549 US Highway 1 Bypass 
Portsmouth, NH 03801 
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R E L Commons LLC 
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STORM WATER MANAGEMENT REPORT 
TAX MAP PARCEL 114-8 

303 & 305 NORTH MAIN STREET 
ROCHESTER, NEW HAMPSHIRE 

Prepared for: 
All Purpose Storage Rochester, LLC. 

December 19, 2023 

 

I) INTRODUCTION 

The following are storm water drainage calculations for the proposed development of Tax Map 
Parcel 114-8 in Rochester, New Hampshire. The subject parcel consists of 3.18 acres. The property 
is currently a commercial lot with two occupied restaurants. The property is bordered by 
commercial lots, North Main Street, and the Cocheco River. The project is located on North Main 
Street, and is known as Tax Map Parcel 114-8 on the Town of Rochester Assessor’s map. The 
applicant is proposing to construct two (2) new buildings that will serve as contractor bay units. 
Along with the two (2) new buildings other site improvements will be constructed such as parking 
and stormwater management. This site is serviced by municipal sewer, water, underground 
electric, and communication services. 

 
The purpose of this report is to analyze the qualitative and quantitative impacts of the proposed 
development. The objective of the proposed stormwater management system for this project is to 
mitigate any increases resulting from the proposed development and to meet the drainage 
guidelines set forth in the City of Rochester’s Site Plan Regulations (Section 13). 
 

II) SITE DESCRIPTION (EXISTING) 

The subject property is currently in use with two (2) existing restaurants and associated parking. 
The access to the site is an existing access way from North Main Street located on the eastern side 
of North Main Street approximately 375 feet North of Ten Rod Road. The majority of the site is 
developed and cleared, although a small portion of the rear of the property remains wooded. 
There are delineated wetlands along the frontage of the property as well as bordering the southern 
property line. Web Soil Survey maps indicated that the soils present on the property consist of 
Made Land.  
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III) METHODOLOGY 

The quantity of runoff and the conveyance of that flow through the site are determined using the 
software package HydroCAD 10.20-3f by HydroCAD Software Solutions, LLC.  HydroCAD is a 
computer aided design program for modeling storm water hydrology based on the Soil 
Conservation Service (SCS) TR-20 method combined with standard hydraulics calculations used to 
model detention basins and culverts. 

Stormwater management systems and erosion control are designed in accordance with the 
methodology for the "Best Management Practices" (BMP’s), as outlined in the New Hampshire 
Storm Water Manual, Volume 2. 

 
IV) DRAINAGE DESIGN 

The city of Rochester requires that the two (2), ten (10), and twenty-five (25) year frequency storm 
events be evaluated. These design storms have therefore been analyzed to compare the pre and 
post-development peak flow rates for the site (see attached comparison table). 
 
Pre-Development Drainage Conditions: 
 
As can be seen on the Pre-Development drainage plan, the property is broken up into three (3) 
subcatchments with one (1) observation point. All the subcatchments end up draining off-site    
(OP-1) and into the Cocheco River. 

 
Post-Development Drainage Conditions: 

As can be seen on the Post-Development Drainage Plan, the applicant is proposing to construct two 
(2)  commercial buildings along with parking, associated drainage, and site improvements. The roof 
areas and some of the parking lot is to be captured and conveyed into the proposed Rain Garden 
(2P) for treatment. The remainder of the parking lot will enter CB2 (3P) and be conveyed into DMH-
1 (5P). After stormwater is treated in the Rain Garden (2P) it is to be conveyed to DMH-1 (5P).  
From DMH-1 (5P) water is conveyed into DMH-2 (4P) which is then conveyed into the existing CB1 
(1P) before outletting into the existing Delineated wetland along the front of the site. 

V) SUMMARY 

The intent of the stormwater management system for this project is to address the qualitative and 
quantitative aspects of the stormwater runoff so that there are no downstream adverse impacts 
created by the project. The proposed development will result in a decrease in stormwater flow to 
the observation points due to the site improvements. 

The net result is that new paved areas will receive qualitative treatment. 
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The following table is a summary of the attached calculations and show a comparison of the peak 
flow rates and volumes at the observation points for the site.  The values presented are based on 
pre- and post-development conditions. 

 

Table 1.1: Peak Flow Rates (CFS) to Culvert(s) under off-site - OP1 

Location 
Q 2YR (CFS) Q 10YR (CFS) Q 50YR (CFS) 

Pre Post ∆ Pre Post ∆ Pre Post ∆ 
OP-1 2.12 2.19 0.07 5.01 5.16 0.15 7.58 7.25 -0.33 

 

Table 1.2: Peak Flow Rates (CFS)/Volume (AF) off-site - OP1 

Location 
Q 2YR (CFS) Q 10YR (CFS) Q 50YR (CFS) 

Pre Post ∆ Pre Post ∆ Pre Post ∆ 
OP-1 0.182 0.211 0.029 0.395 0.445 0.050 0.592 0.657 0.065 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Fa Fresh water marsh 1.9 14.8%

HaB Hinckley loamy sand, 3 
to 8 percent slopes

A 1.7 12.9%

Ma Made land 9.2 69.9%

W Water 0.3 2.4%

Totals for Area of Interest 13.1 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Section 1.0: Pre-Developed Conditions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



EX1S

EX1S

EX2S

EX2S

EX3S

EX3S

1P
CB

EX-CB1
OP-1

OFF-SITE

Routing Diagram for 3035EX00
Prepared by Fieldstone Land Consultants,  Printed 12/18/2023

HydroCAD® 10.20-3g  s/n 06037  © 2023 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



EXISTING CONDITIONS
3035EX00

  Printed  12/18/2023Prepared by Fieldstone Land Consultants
Page 2HydroCAD® 10.20-3g  s/n 06037  © 2023 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.892 39 >75% Grass cover, Good HSG A  (EX1S, EX2S, EX3S)
0.002 76 Gravel roads HSG A  (EX2S)
1.271 98 Paved parking HSG A  (EX1S, EX2S)
0.148 98 Roofs HSG A  (EX1S)
0.847 30 Woods, Good HSG A  (EX1S, EX2S, EX3S)
0.021 77 Woods, Good HSG D  (EX3S)

3.181 63 TOTAL AREA



EXISTING CONDITIONS
3035EX00

  Printed  12/18/2023Prepared by Fieldstone Land Consultants
Page 3HydroCAD® 10.20-3g  s/n 06037  © 2023 HydroCAD Software Solutions LLC

Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

3.160 HSG A EX1S, EX2S, EX3S
0.000 HSG B
0.000 HSG C
0.021 HSG D EX3S
0.000 Other

3.181 TOTAL AREA



EXISTING CONDITIONS
Type III 24-hr  2-YR Rainfall=3.07"3035EX00

  Printed  12/18/2023Prepared by Fieldstone Land Consultants
Page 4HydroCAD® 10.20-3g  s/n 06037  © 2023 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=46,745 sf   73.36% Impervious   Runoff Depth=1.43"Subcatchment EX1S: EX1S
   Flow Length=211'   Slope=0.0678 '/'   Tc=6.0 min   CN=82   Runoff=1.80 cfs  0.128 af

Runoff Area=66,014 sf   41.69% Impervious   Runoff Depth=0.43"Subcatchment EX2S: EX2S
   Flow Length=351'   Slope=0.0714 '/'   Tc=8.5 min   CN=62   Runoff=0.43 cfs  0.054 af

Runoff Area=25,827 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment EX3S: EX3S
   Flow Length=174'   Slope=0.1830 '/'   Tc=6.7 min   CN=32   Runoff=0.00 cfs  0.000 af

Peak Elev=222.63'   Inflow=1.80 cfs  0.128 afPond 1P: EX-CB1
18.0"  Round Culvert  n=0.012  L=41.1'  S=0.0338 '/'   Outflow=1.80 cfs  0.128 af

   Inflow=2.12 cfs  0.182 afLink OP-1: OFF-SITE
   Primary=2.12 cfs  0.182 af

Total Runoff Area = 3.181 ac   Runoff Volume = 0.182 af   Average Runoff Depth = 0.69"
55.40% Pervious = 1.762 ac     44.60% Impervious = 1.419 ac
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=46,745 sf   73.36% Impervious   Runoff Depth=2.72"Subcatchment EX1S: EX1S
   Flow Length=211'   Slope=0.0678 '/'   Tc=6.0 min   CN=82   Runoff=3.43 cfs  0.244 af

Runoff Area=66,014 sf   41.69% Impervious   Runoff Depth=1.20"Subcatchment EX2S: EX2S
   Flow Length=351'   Slope=0.0714 '/'   Tc=8.5 min   CN=62   Runoff=1.74 cfs  0.151 af

Runoff Area=25,827 sf   0.00% Impervious   Runoff Depth=0.01"Subcatchment EX3S: EX3S
   Flow Length=174'   Slope=0.1830 '/'   Tc=6.7 min   CN=32   Runoff=0.00 cfs  0.000 af

Peak Elev=222.94'   Inflow=3.43 cfs  0.244 afPond 1P: EX-CB1
18.0"  Round Culvert  n=0.012  L=41.1'  S=0.0338 '/'   Outflow=3.43 cfs  0.244 af

   Inflow=5.01 cfs  0.395 afLink OP-1: OFF-SITE
   Primary=5.01 cfs  0.395 af

Total Runoff Area = 3.181 ac   Runoff Volume = 0.395 af   Average Runoff Depth = 1.49"
55.40% Pervious = 1.762 ac     44.60% Impervious = 1.419 ac
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=46,745 sf   73.36% Impervious   Runoff Depth=3.80"Subcatchment EX1S: EX1S
   Flow Length=211'   Slope=0.0678 '/'   Tc=6.0 min   CN=82   Runoff=4.75 cfs  0.340 af

Runoff Area=66,014 sf   41.69% Impervious   Runoff Depth=1.95"Subcatchment EX2S: EX2S
   Flow Length=351'   Slope=0.0714 '/'   Tc=8.5 min   CN=62   Runoff=3.03 cfs  0.247 af

Runoff Area=25,827 sf   0.00% Impervious   Runoff Depth=0.11"Subcatchment EX3S: EX3S
   Flow Length=174'   Slope=0.1830 '/'   Tc=6.7 min   CN=32   Runoff=0.01 cfs  0.005 af

Peak Elev=223.18'   Inflow=4.75 cfs  0.340 afPond 1P: EX-CB1
18.0"  Round Culvert  n=0.012  L=41.1'  S=0.0338 '/'   Outflow=4.75 cfs  0.340 af

   Inflow=7.58 cfs  0.592 afLink OP-1: OFF-SITE
   Primary=7.58 cfs  0.592 af

Total Runoff Area = 3.181 ac   Runoff Volume = 0.592 af   Average Runoff Depth = 2.23"
55.40% Pervious = 1.762 ac     44.60% Impervious = 1.419 ac



Section 1.1: Pre-Developed Conditions 
25-year Storm – Full Summary 
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Summary for Subcatchment EX1S: EX1S

CarlsonPlanXYPos|0.0000|0.0000|

Runoff = 4.75 cfs @ 12.09 hrs,  Volume= 0.340 af,  Depth= 3.80"
     Routed to Pond 1P : EX-CB1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (sf) CN Description
27,840 98 Paved parking HSG A

5,770 39 >75% Grass cover, Good HSG A
613 30 Woods, Good HSG A

6,453 98 Roofs HSG A
6,069 39 >75% Grass cover, Good HSG A

46,745 82 Weighted Average
12,453 26.64% Pervious Area
34,292 73.36% Impervious Area

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

3.3 211 0.0678 1.07 Lag/CN Method, 
3.3 211 Total,  Increased to minimum Tc = 6.0 min

Subcatchment EX1S: EX1S

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=46,745 sf
Runoff Volume=0.340 af

Runoff Depth=3.80"
Flow Length=211'

Slope=0.0678 '/'
Tc=6.0 min

CN=82

4.75 cfs
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Summary for Subcatchment EX2S: EX2S

CarlsonPlanXYPos|0.0000|0.0000|

Runoff = 3.03 cfs @ 12.13 hrs,  Volume= 0.247 af,  Depth= 1.95"
     Routed to Link OP-1 : OFF-SITE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (sf) CN Description
27,519 98 Paved parking HSG A

75 76 Gravel roads HSG A
12,932 30 Woods, Good HSG A

1,988 39 >75% Grass cover, Good HSG A
23,499 39 >75% Grass cover, Good HSG A
66,014 62 Weighted Average
38,495 58.31% Pervious Area
27,519 41.69% Impervious Area

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

8.5 351 0.0714 0.69 Lag/CN Method, 

Subcatchment EX2S: EX2S

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

3

2

1

0

Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=66,014 sf
Runoff Volume=0.247 af

Runoff Depth=1.95"
Flow Length=351'

Slope=0.0714 '/'
Tc=8.5 min

CN=62

3.03 cfs
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Summary for Subcatchment EX3S: EX3S

CarlsonPlanXYPos|0.0000|0.0000|

Runoff = 0.01 cfs @ 15.06 hrs,  Volume= 0.005 af,  Depth= 0.11"
     Routed to Link OP-1 : OFF-SITE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (sf) CN Description
23,371 30 Woods, Good HSG A

916 77 Woods, Good HSG D
1,541 39 >75% Grass cover, Good HSG A

25,827 32 Weighted Average
25,827 100.00% Pervious Area

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

6.7 174 0.1830 0.43 Lag/CN Method, 

Subcatchment EX3S: EX3S

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=25,827 sf
Runoff Volume=0.005 af

Runoff Depth=0.11"
Flow Length=174'

Slope=0.1830 '/'
Tc=6.7 min

CN=32

0.01 cfs
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Summary for Pond 1P: EX-CB1

[57] Hint: Peaked at 223.18' (Flood elevation advised)

Inflow Area = 1.073 ac, 73.36% Impervious,  Inflow Depth = 3.80"    for  25-YR event
Inflow = 4.75 cfs @ 12.09 hrs,  Volume= 0.340 af
Outflow = 4.75 cfs @ 12.09 hrs,  Volume= 0.340 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.75 cfs @ 12.09 hrs,  Volume= 0.340 af
     Routed to Link OP-1 : OFF-SITE

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 223.18' @ 12.09 hrs

Device Routing     Invert Outlet Devices
#1 Primary 221.93' 18.0"  Round Culvert   

L= 41.1'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 221.93' / 220.54'   S= 0.0338 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=4.74 cfs @ 12.09 hrs  HW=223.18'   (Free Discharge)
1=Culvert  (Inlet Controls 4.74 cfs @ 3.01 fps)

Pond 1P: EX-CB1

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=1.073 ac
Peak Elev=223.18'

18.0"
Round Culvert

n=0.012
L=41.1'

S=0.0338 '/'

4.75 cfs
4.75 cfs
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Summary for Link OP-1: OFF-SITE

Inflow Area = 3.181 ac, 44.60% Impervious,  Inflow Depth = 2.23"    for  25-YR event
Inflow = 7.58 cfs @ 12.10 hrs,  Volume= 0.592 af
Primary = 7.58 cfs @ 12.10 hrs,  Volume= 0.592 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link OP-1: OFF-SITE

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.181 ac
7.58 cfs

7.58 cfs



Section 2.0: Post-Developed Conditions 
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Routing Diagram for 3035DV00
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Subcat Reach Pond Link
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Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

1.127 39 >75% Grass cover, Good HSG A  (S1, S2, S3, S4)
0.002 76 Gravel roads HSG A  (S2)
0.888 98 Paved parking HSG A  (S1, S3)
0.649 98 Roofs HSG A  (S1, S4)
0.496 30 Woods, Good HSG A  (S1, S2, S3, S4)
0.021 77 Woods, Good HSG D  (S2)

3.181 66 TOTAL AREA
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Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

3.160 HSG A S1, S2, S3, S4
0.000 HSG B
0.000 HSG C
0.021 HSG D S2
0.000 Other

3.181 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=46,745 sf   73.36% Impervious   Runoff Depth=1.43"Subcatchment S1: S1
   Flow Length=211'   Slope=0.0678 '/'   Tc=6.0 min   CN=82   Runoff=1.80 cfs  0.128 af

Runoff Area=31,422 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment S2: S2
   Flow Length=130'   Slope=0.1392 '/'   Tc=6.0 min   CN=35   Runoff=0.00 cfs  0.000 af

Runoff Area=22,248 sf   48.66% Impervious   Runoff Depth=0.66"Subcatchment S3: S3
   Flow Length=243'   Slope=0.0330 '/'   Tc=8.0 min   CN=68   Runoff=0.31 cfs  0.028 af

Runoff Area=38,170 sf   57.11% Impervious   Runoff Depth=0.85"Subcatchment S4: S4
   Flow Length=288'   Slope=0.1020 '/'   Tc=6.0 min   CN=72   Runoff=0.80 cfs  0.062 af

Peak Elev=222.71'   Inflow=2.19 cfs  0.211 afPond 1P: EX-CB1
18.0"  Round Culvert  n=0.012  L=41.1'  S=0.0338 '/'   Outflow=2.19 cfs  0.211 af

Peak Elev=224.47'  Storage=554 cf   Inflow=0.80 cfs  0.062 afPond 2P: RAIN GARDEN
   Outflow=0.48 cfs  0.055 af

Peak Elev=223.48'   Inflow=0.31 cfs  0.028 afPond 3P: CB2
12.0"  Round Culvert  n=0.012  L=71.4'  S=0.0050 '/'   Outflow=0.31 cfs  0.028 af

Peak Elev=221.99'   Inflow=0.72 cfs  0.083 afPond 4P: DMH-2
15.0"  Round Culvert  n=0.012  L=19.2'  S=0.0052 '/'   Outflow=0.72 cfs  0.083 af

Peak Elev=223.12'   Inflow=0.72 cfs  0.083 afPond 5P: DMH-1
15.0"  Round Culvert  n=0.012  L=195.7'  S=0.0050 '/'   Outflow=0.72 cfs  0.083 af

   Inflow=2.19 cfs  0.211 afLink OP-1: OFF-SITE
   Primary=2.19 cfs  0.211 af

Total Runoff Area = 3.181 ac   Runoff Volume = 0.219 af   Average Runoff Depth = 0.82"
51.71% Pervious = 1.645 ac     48.29% Impervious = 1.536 ac
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=46,745 sf   73.36% Impervious   Runoff Depth=2.72"Subcatchment S1: S1
   Flow Length=211'   Slope=0.0678 '/'   Tc=6.0 min   CN=82   Runoff=3.43 cfs  0.244 af

Runoff Area=31,422 sf   0.00% Impervious   Runoff Depth=0.04"Subcatchment S2: S2
   Flow Length=130'   Slope=0.1392 '/'   Tc=6.0 min   CN=35   Runoff=0.00 cfs  0.002 af

Runoff Area=22,248 sf   48.66% Impervious   Runoff Depth=1.60"Subcatchment S3: S3
   Flow Length=243'   Slope=0.0330 '/'   Tc=8.0 min   CN=68   Runoff=0.86 cfs  0.068 af

Runoff Area=38,170 sf   57.11% Impervious   Runoff Depth=1.89"Subcatchment S4: S4
   Flow Length=288'   Slope=0.1020 '/'   Tc=6.0 min   CN=72   Runoff=1.92 cfs  0.138 af

Peak Elev=223.27'   Inflow=5.16 cfs  0.443 afPond 1P: EX-CB1
18.0"  Round Culvert  n=0.012  L=41.1'  S=0.0338 '/'   Outflow=5.16 cfs  0.443 af

Peak Elev=225.41'  Storage=1,085 cf   Inflow=1.92 cfs  0.138 afPond 2P: RAIN GARDEN
   Outflow=1.09 cfs  0.131 af

Peak Elev=223.71'   Inflow=0.86 cfs  0.068 afPond 3P: CB2
12.0"  Round Culvert  n=0.012  L=71.4'  S=0.0050 '/'   Outflow=0.86 cfs  0.068 af

Peak Elev=222.35'   Inflow=1.87 cfs  0.199 afPond 4P: DMH-2
15.0"  Round Culvert  n=0.012  L=19.2'  S=0.0052 '/'   Outflow=1.87 cfs  0.199 af

Peak Elev=223.44'   Inflow=1.87 cfs  0.199 afPond 5P: DMH-1
15.0"  Round Culvert  n=0.012  L=195.7'  S=0.0050 '/'   Outflow=1.87 cfs  0.199 af

   Inflow=5.16 cfs  0.445 afLink OP-1: OFF-SITE
   Primary=5.16 cfs  0.445 af

Total Runoff Area = 3.181 ac   Runoff Volume = 0.452 af   Average Runoff Depth = 1.71"
51.71% Pervious = 1.645 ac     48.29% Impervious = 1.536 ac
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=46,745 sf   73.36% Impervious   Runoff Depth=3.80"Subcatchment S1: S1
   Flow Length=211'   Slope=0.0678 '/'   Tc=6.0 min   CN=82   Runoff=4.75 cfs  0.340 af

Runoff Area=31,422 sf   0.00% Impervious   Runoff Depth=0.21"Subcatchment S2: S2
   Flow Length=130'   Slope=0.1392 '/'   Tc=6.0 min   CN=35   Runoff=0.02 cfs  0.013 af

Runoff Area=22,248 sf   48.66% Impervious   Runoff Depth=2.47"Subcatchment S3: S3
   Flow Length=243'   Slope=0.0330 '/'   Tc=8.0 min   CN=68   Runoff=1.36 cfs  0.105 af

Runoff Area=38,170 sf   57.11% Impervious   Runoff Depth=2.83"Subcatchment S4: S4
   Flow Length=288'   Slope=0.1020 '/'   Tc=6.0 min   CN=72   Runoff=2.90 cfs  0.207 af

Peak Elev=223.85'   Inflow=7.25 cfs  0.644 afPond 1P: EX-CB1
18.0"  Round Culvert  n=0.012  L=41.1'  S=0.0338 '/'   Outflow=7.25 cfs  0.644 af

Peak Elev=226.44'  Storage=1,664 cf   Inflow=2.90 cfs  0.207 afPond 2P: RAIN GARDEN
   Outflow=1.45 cfs  0.199 af

Peak Elev=223.89'   Inflow=1.36 cfs  0.105 afPond 3P: CB2
12.0"  Round Culvert  n=0.012  L=71.4'  S=0.0050 '/'   Outflow=1.36 cfs  0.105 af

Peak Elev=222.56'   Inflow=2.68 cfs  0.304 afPond 4P: DMH-2
15.0"  Round Culvert  n=0.012  L=19.2'  S=0.0052 '/'   Outflow=2.68 cfs  0.304 af

Peak Elev=223.63'   Inflow=2.68 cfs  0.304 afPond 5P: DMH-1
15.0"  Round Culvert  n=0.012  L=195.7'  S=0.0050 '/'   Outflow=2.68 cfs  0.304 af

   Inflow=7.25 cfs  0.657 afLink OP-1: OFF-SITE
   Primary=7.25 cfs  0.657 af

Total Runoff Area = 3.181 ac   Runoff Volume = 0.665 af   Average Runoff Depth = 2.51"
51.71% Pervious = 1.645 ac     48.29% Impervious = 1.536 ac



Section 2.1: Post-Developed Conditions 
25-year Storm – Full Summary 
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Summary for Subcatchment S1: S1

CarlsonPlanXYPos|0.0000|0.0000|

Runoff = 4.75 cfs @ 12.09 hrs,  Volume= 0.340 af,  Depth= 3.80"
     Routed to Pond 1P : EX-CB1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (sf) CN Description
27,840 98 Paved parking HSG A

5,770 39 >75% Grass cover, Good HSG A
574 30 Woods, Good HSG A

6,453 98 Roofs HSG A
6,109 39 >75% Grass cover, Good HSG A

46,745 82 Weighted Average
12,453 26.64% Pervious Area
34,292 73.36% Impervious Area

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

3.3 211 0.0678 1.07 Lag/CN Method, 
3.3 211 Total,  Increased to minimum Tc = 6.0 min

Subcatchment S1: S1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=46,745 sf
Runoff Volume=0.340 af

Runoff Depth=3.80"
Flow Length=211'

Slope=0.0678 '/'
Tc=6.0 min

CN=82

4.75 cfs
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Summary for Subcatchment S2: S2

CarlsonPlanXYPos|0.0000|0.0000|

Runoff = 0.02 cfs @ 12.50 hrs,  Volume= 0.013 af,  Depth= 0.21"
     Routed to Link OP-1 : OFF-SITE

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (sf) CN Description
916 77 Woods, Good HSG D

75 76 Gravel roads HSG A
16,713 30 Woods, Good HSG A
13,718 39 >75% Grass cover, Good HSG A
31,422 35 Weighted Average
31,422 100.00% Pervious Area

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

5.6 130 0.1392 0.39 Lag/CN Method, 
5.6 130 Total,  Increased to minimum Tc = 6.0 min

Subcatchment S2: S2

Runoff
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=31,422 sf
Runoff Volume=0.013 af

Runoff Depth=0.21"
Flow Length=130'

Slope=0.1392 '/'
Tc=6.0 min

CN=35

0.02 cfs



DEVELOPED CONDITIONS
Type III 24-hr  25-YR Rainfall=5.80"3035DV00

  Printed  12/18/2023Prepared by Fieldstone Land Consultants
Page 3HydroCAD® 10.20-3g  s/n 06037  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment S3: S3

CarlsonPlanXYPos|0.0000|0.0000|

Runoff = 1.36 cfs @ 12.12 hrs,  Volume= 0.105 af,  Depth= 2.47"
     Routed to Pond 3P : CB2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (sf) CN Description
336 30 Woods, Good HSG A

10,825 98 Paved parking HSG A
1,315 39 >75% Grass cover, Good HSG A
9,772 39 >75% Grass cover, Good HSG A

22,248 68 Weighted Average
11,423 51.34% Pervious Area
10,825 48.66% Impervious Area

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

8.0 243 0.0330 0.51 Lag/CN Method, 

Subcatchment S3: S3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=22,248 sf
Runoff Volume=0.105 af

Runoff Depth=2.47"
Flow Length=243'

Slope=0.0330 '/'
Tc=8.0 min

CN=68

1.36 cfs



DEVELOPED CONDITIONS
Type III 24-hr  25-YR Rainfall=5.80"3035DV00

  Printed  12/18/2023Prepared by Fieldstone Land Consultants
Page 4HydroCAD® 10.20-3g  s/n 06037  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment S4: S4

CarlsonPlanXYPos|0.0000|0.0000|

Runoff = 2.90 cfs @ 12.09 hrs,  Volume= 0.207 af,  Depth= 2.83"
     Routed to Pond 2P : RAIN GARDEN

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-YR Rainfall=5.80"

Area (sf) CN Description
21,800 98 Roofs HSG A

3,971 30 Woods, Good HSG A
12,399 39 >75% Grass cover, Good HSG A
38,170 72 Weighted Average
16,370 42.89% Pervious Area
21,800 57.11% Impervious Area

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

4.6 288 0.1020 1.03 Lag/CN Method, 
4.6 288 Total,  Increased to minimum Tc = 6.0 min

Subcatchment S4: S4

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
25-YR Rainfall=5.80"

Runoff Area=38,170 sf
Runoff Volume=0.207 af

Runoff Depth=2.83"
Flow Length=288'

Slope=0.1020 '/'
Tc=6.0 min

CN=72

2.90 cfs
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Summary for Pond 1P: EX-CB1

[81] Warning: Exceeded Pond 4P by 1.33' @ 12.09 hrs

Inflow Area = 2.460 ac, 62.44% Impervious,  Inflow Depth = 3.14"    for  25-YR event
Inflow = 7.25 cfs @ 12.10 hrs,  Volume= 0.644 af
Outflow = 7.25 cfs @ 12.10 hrs,  Volume= 0.644 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.25 cfs @ 12.10 hrs,  Volume= 0.644 af
     Routed to Link OP-1 : OFF-SITE

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 223.85' @ 12.10 hrs
Flood Elev= 224.94'

Device Routing     Invert Outlet Devices
#1 Primary 221.93' 18.0"  Round Culvert   

L= 41.1'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 221.93' / 220.54'   S= 0.0338 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=7.24 cfs @ 12.10 hrs  HW=223.84'   (Free Discharge)
1=Culvert  (Inlet Controls 7.24 cfs @ 4.10 fps)

Pond 1P: EX-CB1
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Inflow Area=2.460 ac
Peak Elev=223.85'

18.0"
Round Culvert

n=0.012
L=41.1'

S=0.0338 '/'

7.25 cfs
7.25 cfs
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Summary for Pond 2P: RAIN GARDEN

Inflow Area = 0.876 ac, 57.11% Impervious,  Inflow Depth = 2.83"    for  25-YR event
Inflow = 2.90 cfs @ 12.09 hrs,  Volume= 0.207 af
Outflow = 1.45 cfs @ 12.26 hrs,  Volume= 0.199 af,  Atten= 50%,  Lag= 10.0 min
Primary = 1.45 cfs @ 12.26 hrs,  Volume= 0.199 af
     Routed to Pond 5P : DMH-1

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 226.44' @ 12.26 hrs   Surf.Area= 1,406 sf   Storage= 1,664 cf
Flood Elev= 226.75'   Surf.Area= 2,661 sf   Storage= 1,992 cf

Plug-Flow detention time= 42.6 min calculated for 0.199 af (96% of inflow)
Center-of-Mass det. time= 22.4 min ( 857.6 - 835.2 )

Volume Invert Avail.Storage Storage Description
#1 226.50' 628 cf ABOVE GROUND STORAGE (Irregular) Listed below (Recalc)
#2 223.50' 1,681 cf Filter Media (Irregular) Listed below (Recalc)

4,218 cf Overall - 16 cf Embedded = 4,202 cf  x 40.0% Voids
#3 224.08' 16 cf 6.0"  Round Pipe Storage  Inside #2

L= 79.4'
2,325 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

226.50 1,111 188.3 0 0 1,111
227.00 1,407 206.5 628 628 1,691

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

223.50 1,406 206.5 0 0 1,406
226.50 1,406 206.5 4,218 4,218 2,026

Device Routing     Invert Outlet Devices
#1 Primary 224.08' 12.0"  Round Culvert   

L= 242.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 224.08' / 222.87'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 223.58' 6.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=1.45 cfs @ 12.26 hrs  HW=226.44'   (Free Discharge)
1=Culvert  (Passes 1.45 cfs of 3.49 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.45 cfs @ 7.40 fps)
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Pond 2P: RAIN GARDEN

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.876 ac
Peak Elev=226.44'

Storage=1,664 cf

2.90 cfs

1.45 cfs
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Summary for Pond 3P: CB2

Inflow Area = 0.511 ac, 48.66% Impervious,  Inflow Depth = 2.47"    for  25-YR event
Inflow = 1.36 cfs @ 12.12 hrs,  Volume= 0.105 af
Outflow = 1.36 cfs @ 12.12 hrs,  Volume= 0.105 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.36 cfs @ 12.12 hrs,  Volume= 0.105 af
     Routed to Pond 5P : DMH-1

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 223.89' @ 12.12 hrs
Flood Elev= 225.50'

Device Routing     Invert Outlet Devices
#1 Primary 223.16' 12.0"  Round Culvert   

L= 71.4'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 223.16' / 222.80'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.36 cfs @ 12.12 hrs  HW=223.89'   (Free Discharge)
1=Culvert  (Barrel Controls 1.36 cfs @ 3.08 fps)

Pond 3P: CB2
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Inflow Area=0.511 ac
Peak Elev=223.89'

12.0"
Round Culvert

n=0.012
L=71.4'

S=0.0050 '/'

1.36 cfs
1.36 cfs
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Summary for Pond 4P: DMH-2

[79] Warning: Submerged Pond 5P Primary device # 1 OUTLET by 0.87'

Inflow Area = 1.387 ac, 54.00% Impervious,  Inflow Depth = 2.63"    for  25-YR event
Inflow = 2.68 cfs @ 12.13 hrs,  Volume= 0.304 af
Outflow = 2.68 cfs @ 12.13 hrs,  Volume= 0.304 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.68 cfs @ 12.13 hrs,  Volume= 0.304 af
     Routed to Pond 1P : EX-CB1

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 222.56' @ 12.13 hrs
Flood Elev= 225.50'

Device Routing     Invert Outlet Devices
#1 Primary 221.50' 15.0"  Round Culvert   

L= 19.2'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 221.50' / 221.40'   S= 0.0052 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.68 cfs @ 12.13 hrs  HW=222.56'   (Free Discharge)
1=Culvert  (Barrel Controls 2.68 cfs @ 3.25 fps)

Pond 4P: DMH-2
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Inflow Area=1.387 ac
Peak Elev=222.56'

15.0"
Round Culvert

n=0.012
L=19.2'

S=0.0052 '/'

2.68 cfs
2.68 cfs
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Summary for Pond 5P: DMH-1

[79] Warning: Submerged Pond 2P Primary device # 1 OUTLET by 0.76'
[79] Warning: Submerged Pond 3P Primary device # 1 INLET by 0.47'

Inflow Area = 1.387 ac, 54.00% Impervious,  Inflow Depth = 2.63"    for  25-YR event
Inflow = 2.68 cfs @ 12.13 hrs,  Volume= 0.304 af
Outflow = 2.68 cfs @ 12.13 hrs,  Volume= 0.304 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.68 cfs @ 12.13 hrs,  Volume= 0.304 af
     Routed to Pond 4P : DMH-2

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 223.63' @ 12.13 hrs
Flood Elev= 226.20'

Device Routing     Invert Outlet Devices
#1 Primary 222.67' 15.0"  Round Culvert   

L= 195.7'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 222.67' / 221.69'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.68 cfs @ 12.13 hrs  HW=223.63'   (Free Discharge)
1=Culvert  (Inlet Controls 2.68 cfs @ 2.64 fps)

Pond 5P: DMH-1
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Inflow Area=1.387 ac
Peak Elev=223.63'
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Round Culvert
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Summary for Link OP-1: OFF-SITE

Inflow Area = 3.181 ac, 48.29% Impervious,  Inflow Depth = 2.48"    for  25-YR event
Inflow = 7.25 cfs @ 12.10 hrs,  Volume= 0.657 af
Primary = 7.25 cfs @ 12.10 hrs,  Volume= 0.657 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Link OP-1: OFF-SITE

Inflow
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Hydrograph
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Light Industrial / Facility 
All Purpose Storage Rochester, LLC. 

Map 114 Lot 8 
Rochester, New Hampshire 

Storm Water Management System 
Inspection and Maintenance Manual 

December 19, 2023
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Introduction: 

The operation and maintenance of a storm water management system and its individual components is as 
critical to system performance as the design. Without proper maintenance, best management practices (BMPs) 
are likely to become functionally impaired or to fail, providing reduced or no treatment of storm water. Proper 
operation and maintenance will ensure that the storm water system and individual BMPs will remain effective at 
removing pollutants as designed and meeting New Hampshire’s water quality objectives. Proper maintenance 
will: 

• Maintain the volume of storm water treated over the long term; 

• Sustain the pollutant removal efficiency of the BMP; 

• Reduce the risk of re-suspending sediment and other pollutants captured by the BMP; 

• Prevent structural deterioration of the BMP and minimize the need for expensive repairs; 

• Decrease the potential for failure of the BMP. 

The NH Department of Environmental Services Alteration of Terrain (AoT) regulations (Env-Wq 1500) require the 
long-term maintenance of storm water practices and stipulate the establishment of a mechanism to provide for 
ongoing inspections and maintenance.  
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Facilities Information: 
Owner of Record:  All Purpose Storage Rochester, LLC. 
   4023 Dean Martin Drive 

Las Vegas, NV 89103 
 

Report Information: 

• Every effort has been made to provide a comprehensive operation and maintenance plan for this 
project. All measures and guidelines presented within this plan are the minimum efforts required to 
achieve the intent of the erosion and sedimentation control program and minimize off site impacts. 

• Should any omissions or inconsistencies arise in the plan, the owner, and governing officials are 
expected to use reasonable and experienced judgment in the field relative to evaluation and 
implementing measures based on the intent of this plan.  

• This manual does not preclude any requirements for additional controls identified in the approved plan 
set or support documents or any other appropriate techniques to limit erosion and sedimentation of the 
site. 

• Any measures deemed necessary by the town planning board, conservation commission, zoning board, 
or the town’s representative shall become part of this inspection and maintenance plan.  

• All Purpose Storage Rochester, LLC. will be responsible for implementing the required reporting, 
inspection, and maintenance activities identified in this Inspection and Maintenance (I&M) manual. 

• All Purpose Storage Rochester, LLC. shall maintain all record keeping required by the I&M manual.  Any 
transfer of responsibility for I&M activities or transfer in ownership shall be documented to the DES in 
writing. 

• Inspection and maintenance reports shall be completed after each inspection.  Copies of the report 
forms to be completed by the inspector are attached at the end of this manual, including: 

o Inspection checklist to be used during each inspection; 

o Inspection and maintenance logs to document each inspection and maintenance activity; 

• A plan showing the locations of all the storm water practices described in the I&M manual is attached at 
the end of this manual. 

• Inspection and maintenance records must be provided to DES upon request. 
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Storm water management systems present at Light Industrial / Facility 

Description: 

The parcel will contain one (1) Rain Garden, two (2) Catch Basins, and one (1) Conveyance Swale. The parkin lot 
will be curbed as noted on the plans to direct stormwater to the appropriate stormwater management system. 

Maintenance: 

1. Regular inspection and routine maintenance are necessary to ensure that the storm water management 
system continues to control and treat runoff. 

2. Structural components of the site’s drainage system must be inspected and maintained on an annual 
basis (minimum). 

3. The outlets of the storm water management system must be inspected bi-annually.   

4. All outfalls shall be cleaned of all siltation and debris at the completion of the construction process when 
the site has been stabilized with loam, seed, and landscaping. 

5. Any evidence of erosion, structural damage to the outlet, or other damage must be reported to the 
appropriate on-site representative and repaired as soon as possible. 

6. Any sediment and/or trash should be removed from the outlet structures and pipes cleaned of all silt. 

7. Subsurface pipe detention systems must be inspected and maintained on an annual basis (minimum). 
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Page Intentionally Left Blank 
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Bioretention System (underdrained) 

Description: 

A bioretention system (sometimes referred to as a “rain garden”) is a type of filtration BMP designed to collect 
and filter moderate amounts of stormwater runoff using conditioned planting soil beds, gravel beds and 
vegetation within shallow depressions. The bioretention system may be designed with an underdrain, to collect 
treated water and convey it to discharge, or it may be designed to infiltrate the treated water directly to the 
subsoil. Bioretention cells can reduce sediment, nutrients, oil and grease, and trace metals. Bioretention systems 
should be sited near the origin of the stormwater runoff to be treated.  

The major difference between bioretention systems and other filtration systems is the use of vegetation. A 
typical surface sand filter is designed to be maintained with no vegetation, whereas a bioretention cell is planted 
with a variety of shrubs and perennials whose roots assist with pollutant uptake. The use of vegetation allows 
these systems to blend in with other landscaping features. 

Maintenance: 

1. Systems should be inspected at least twice annually and following any rainfall event exceeding 2.5 
inches in a 24 hour period, with maintenance or rehabilitation conducted as warranted by such 
inspection. 

2. Pretreatment measures should be inspected at least twice annually, and cleaned of accumulated 
sediment as warranted by inspection, but no less than once annually. 

3. Trash and debris should be removed at each inspection. 

4. At least once annually, system should be inspected for drawdown time. If bioretention system does not 
drain within 72-hours following a rainfall event, then a qualified professional should assess the condition 
of the facility to determine measures required to restore filtration function or infiltration function (as 
applicable), including but not limited to removal of accumulated sediments or reconstruction of the 
filter media. 

5. Vegetation should be inspected at least annually, and maintained in healthy condition, including 
pruning, removal and replacement of dead or diseased vegetation, and removal of invasive species. 
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Inspection Checklist and Maintenance Report 
Bioretention system (underdrained) 

Practice Location:   

Date:    

Performed By:    Signature   

Inspection Checklist 

Presence of trash or debris  Yes  No 

Presence of accumulated sediment  Yes  No 

Structural damage at inlet or outlet  Yes  No 

Drains with 72 hours of rainfall                                                              Yes  No 

Presence of invasive species                                                                   Yes  No 

 

Maintenance Performed 
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Deep-Sump Catch Basins 

Description: 

A deep sump catch basin consists of a manhole-type structure with an inlet grate, an outlet pipe connected to 
the piped drainage system, and a sump with a depth several times the diameter of the outlet pipe. The inlet 
grate is located at the surface and is sometimes combined with a vertical inlet integrated with a street or parking 
area curb. The sump’s purpose is to capture coarse sediments and debris from the runoff intercepted by the 
structure. The outlet pipe can be fitted with a “hood” consisting of a cast metal or formed plastic fitting, 
designed to prevent floating materials from exiting the structure. 

Deep sump catch basins used as pretreatment are most effective if sited “off-line” since flow-through basins are 
more susceptible to sediment re-suspension. The outlet hood provides benefits for trapping floating trash, as 
well as for short-term spill containment. 

Maintenance: 

1. Catch basins may require frequent maintenance. Depending on location, this may require several 
cleanings of the sumps each year. At a minimum, it is recommended that catch basins be inspected at 
least twice annually, once following snow-melt and once following leaf-drop and cleaned as indicated by 
inspection. 

2. Sediment should be removed when it approaches half the sump depth. 

3. If floating hydrocarbons are observed during an inspection, the material should be removed 
immediately by skimming, absorbent materials, or other method and disposed in conformance with 
applicable state and federal regulations. 

4. Cleaning may require Vacuum-truck instead of “clam-shell” to avoid damage to hood. 

5. Damaged hoods should be replaced when noted by inspection 
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Inspection Checklist and Maintenance Report 
Deep-Sump Catch Basins 

Practice Location:   

Date:    

Performed By:    Signature   

Inspection Checklist 

Presence of erosion or vegetation loss  Yes  No 

Presence of accumulated sediment  Yes  No 

Presence of trash or debris  Yes  No 

 

 

 

Maintenance Performed 
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Conveyance Swales 

Description: 

Conveyance swales are stabilized channels designed to convey runoff at non-erosive velocities. They may be 
stabilized using vegetation, riprap, or a combination, or with an alternative lining designed to accommodate 
design flows while protecting the integrity of the sides and bottom of the channel. Conveyance channels may 
provide incidental water quality benefits but are not specifically designed to provide treatment. Conveyance 
swales are not considered a Treatment or Pretreatment Practice under the AoT regulations, unless they are also 
designed to meet the requirements of an acceptable Treatment/Pretreatment Practice as described elsewhere 
in this Chapter. 

Maintenance: 

1. Grassed channels should be inspected periodically (at least annually) for sediment accumulation, 
erosion, and condition of surface lining (vegetation or riprap). 

2. Repairs, including stone or vegetation replacement, should be made based on this inspection. 

3. Remove sediment and debris annually, or more frequently as warranted by inspection. 

4. Mow vegetated channels based on frequency specified by design. Mowing at least once per year is 
required to control establishment of woody vegetation. It is recommended to cut grass no shorter than 
4 inches. 
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Inspection Checklist and Maintenance Report 
Conveyance Swales 

Practice Location:   

Date:    

Performed By:    Signature   

Inspection Checklist 

Presence of erosion or vegetation loss  Yes  No 

Presence of accumulated sediment  Yes  No 

Presence of trash or debris  Yes  No 

 

 

 

Maintenance Performed 

 

 

 

 

 

 

 

 

 

 

Invasive Species Information: 
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Deicing Log 
Access Drives & Parking Areas 

Do Not Apply Sand To Permeable Pavements 

Date:    

Performed By:    Signature   

Maintenance Performed: 

Air Temperature Pavement 
Temperature 

Relative Humidity Dew Point Sky 

Reason for applying: 

Chemical: 

Application Time: 

Application Amount: 

Observation (first day): 

Observation (after event): 

Observation (before next application): 
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Inspection and Maintenance Log 

 BMP Inspection 
Date 

Inspected 
By 

Maintenance 
Required? 

Maintenance Performed 

1    Yes 
 

No 

 

2    Yes 
 

No 

 

3    Yes 
 

No 

 

4    Yes 
 

No 

 

5    Yes 
 

No 

 

6    Yes 
 

No 

 

7    Yes 
 

No 

 

8    Yes 
 

No 

 

9    Yes 
 

No 

 

 



 

Engineers Scientists Planners Designers 
2 Bedford Farms Drive, Suite 200, Bedford, New Hampshire 03110 
P  603.391.3900 F  603.518.7495 www.vhb.com   

To: Chad Branon 
Fieldstone Land Consultants, PLLC 
778 Elm Street, Suite C 
Milford, NH 03055 

Date: October 2, 2023 

Project #: 59034.00 

    
From: Jason R. Plourde, PE, PTP Re: Traffic Assessment 

North Main Street Warehouses 
Rochester, New Hampshire 

Introduction 
As proposed, two warehouse structures totaling 21,800 square feet will be located at 303 and 305 North Main Street 
(Tax Map 114 Lot 8) in Rochester, New Hampshire. As proposed, the warehouse development will be constructed east 
of the existing Dunkin and Pizza Hut restaurants on the east side of North Main Street. Access would be shared with 
these existing restaurants across from Spaulding Commons. Based on preliminary research, North Main Street is under 
City of Rochester jurisdiction. Therefore, review and approval are required with respect to traffic through the City of 
Rochester permitting process. This Traffic Assessment has been prepared to summarize the estimated site trips 
generated by the proposed development along the adjacent roadway system. The site location is graphically 
presented in Figure 1. 

Trip Generation Methodology 

To estimate the volume of traffic to be generated by the proposed project, trip rates that are published in the Institute 
of Transportation Engineers (ITE) Trip Generation Manual1 were reviewed. Table 1 summarizes the ITE trip-generation 
estimates for the proposed development. The trip-generation calculations are attached to this memorandum. 

Based on ITE methodologies2 and NHDOT guidance,3 a development may result in a change in vehicular operations 
(i.e., noticeably drop level of service or increase volume-to-capacity ratios) if the addition of site trips would increase 
peak hour traffic volumes at an intersection by 100 vehicles or more. In general, traffic increases less than this 
threshold could be attributed to the fluctuation of vehicles due to driver patterns that occur during the day, on 
different days of the week, or different months of the year. As shown in Table 1, the site trips associated with the 
proposed warehouse development are not anticipated to exceed this threshold even at the North Main Street site 
driveway. Therefore, standard traffic engineering practice suggests that the proposed development would be 
expected to result in negligible impacts to the adjacent roadway system. 

  

 
1  Institute of Transportation Engineers. Trip Generation Manual, 11th ed. Washington, DC, Sept. 2021. 
2  ITE Recommended Practice: Multimodal Transportation Impact Analysis for Site Development. Washington, DC: 

Institute of Transportation Engineers. 2023. 
3  Bollinger, Robert E. Inter-Department Communication. New Hampshire Department of Transportation, Bureau of 

Traffic. 17 Feb. 2010. 
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Table 1 Trip-Generation Summary 

Time Period/Direction Estimated Site Trips a 

Weekday Daily  
Enter 37 
Exit 37 
Total 74 

Weekday AM Peak Hour  
Enter 3 
Exit 1 
Total 4 

Weekday PM Peak Hour  
Enter 1 
Exit 3 
Total 4 

Saturday Daily  
Enter 2 
Exit 2 
Total 4 

Saturday Peak Hour  
Enter 1 
Exit 1 
Total 2 

a ITE Land Use Code 150 (Warehousing) for 21,800 sf. 

As shown, the proposed development would result in traffic volume increases at the Base Hill Road site driveway in 
the range of 2 to 4 vehicles per hour. These increases represent, on average, 1 vehicle every 15 to 30 minutes. 
Therefore, the proposed development would be expected to result in negligible impacts to the adjacent roadway 
system. 

Conclusion 

In summary, ITE and NHDOT methodologies suggest that a development may have a noticeable impact if the addition 
of site trips increases traffic volumes at an intersection by 100 vehicles per hour or more. Based on the findings of this 
Traffic Assessment, the site trips for the proposed warehouse development are far below this threshold (2 to 4 vehicles 
per hour). These minimal site trips added to the roadway network are considered to be representative of the typical 
fluctuation of traffic volumes within the area. Therefore, the proposed development is anticipated to result in 
negligible impacts to the adjacent roadway network. 
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Attachments 

Trip-Generation Calculations 



 
ITE TRIP GENERATION  WORKSHEET
(11th Edition, Updated 2021)

LANDUSE: Warehousing
LANDUSE CODE: 150 Independent Variable --- 1,000 Sq. Feet Gross Floor Area

LOCATION: General Urban / Suburban
JOB NAME: FLOOR AREA (KSF): 21.800

JOB NUMBER:

RATES: Total Trip Ends Independent Variable Range
# Studies R^2 Average Low High Average Low High Enter Exit

DAILY 31 0.92 1.71 0.15 16.93 292 4 3,300 50% 50%
AM PEAK OF GENERATOR 25 0.85 0.21 0.02 2.08 284 4 3,300 66% 34%
PM PEAK OF GENERATOR 27 0.90 0.23 0.02 1.80 284 4 3,300 24% 76%
AM PEAK (ADJACENT ST) 36 0.69 0.17 0.02 1.93 448 4 3,300 77% 23%
PM PEAK (ADJACENT ST) 49 0.65 0.18 0.01 1.80 400 4 3,300 28% 72%

TRIPS: BY AVERAGE BY REGRESSION
Total Enter Exit Total Enter Exit

DAILY 38 19 19 74 37 37
AM PEAK OF GENERATOR 5 3 2 31 20 11
PM PEAK OF GENERATOR 5 1 4 24 6 18
AM PEAK (ADJACENT ST) 4 3 1 26 20 6
PM PEAK (ADJACENT ST) 4 1 3 29 8 21

RATES: Total Trip Ends Independent Variable Range
# Studies R^2 Average Low High Average Low High Enter Exit

DAILY 3 -- 0.15 0.01 1.58 226 56 420 50% 50%
PEAK OF GENERATOR 2 -- 0.05 0.01 0.22 129 56 201 64% 36%

TRIPS: BY AVERAGE BY REGRESSION
Total Enter Exit Total Enter Exit

DAILY 4 2 2 -- -- --
PEAK OF GENERATOR 1 1 0 -- -- --

RATES: Total Trip Ends Independent Variable Range
# Studies R^2 Average Low High Average Low High Enter Exit

DAILY 3 -- 0.06 0.03 0.32 226 56 420 50% 50%
PEAK OF GENERATOR 2 -- 0.04 0.02 0.11 129 56 201 52% 48%

TRIPS: BY AVERAGE BY REGRESSION
Total Enter Exit Total Enter Exit

DAILY 2 1 1 -- -- --
PEAK OF GENERATOR 1 0 0 -- -- --

Directional 
Distribution

WEEKDAY
Directional 
Distribution

SATURDAY
Directional 
Distribution

SUNDAY
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